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1 Hean u 321244 M3y4eHUs] JUCHUILTHHBI (MOTYJIfAA)

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 00Pa30BaTEJILHOM IPOrPaAMMBI

WN3yyenne naHHOW yueOHOW AMCHMIUIMHBI HampaBlieHO Ha (GOPMUPOBAHUE Y
00yJaroMUXCsl CIeAYIOMNX KOMITETEHITUN:

IIK-4

3HaTh

YMmernb

Baanern

Crnoco0eH aKTMBHO y4acTBOBATh B pPa3pa0oTKe CHCTEMHOI0 M NPHKJIAJIHOIO
NMPOrpaMMHOro odecreyeHnst
NIIK-4.2 (06.001 D/03.06 31.2) Tunosble pemieHusi, OMOIMOTEKH TPOTPAMMHBIX
MopayJieH, TIabMoHBI, KJacChl OOBEKTOB, WCIOJB3yeMble TIpH pa3padboTke
CHCTEMHOT'0 M MPHUKJIAAHOTO MPOrpaMMHOI0 00ecTiedeHus
NIIK-4.3 (06.001 D/03.06 31.3) MeToap!l u cpencTBa MPOSKTUPOBAHUS CHCTEMHOTO
U TMIPUKJIATHOTO IPOTPaMMHOT0 00ecrieueHust
NIIK-4.5 (06.015 B/16.5 31.3) Apxutektypa, yCTPOMCTBO U (DYHKITMOHHUPOBAHHE
BBIUUCIIUTENBHBIX ~CHCTEM, HCIOJNb3YeMBbIX B pa3pabOTKe CHUCTEMHOTO U
MPUKIIAJHOTO MTPOTPAMMHOTO 00eCTIeUeHUs
UIIK-4.9 (06.016 A/30.6 3u.2) Bo3moxnoctn HWC, wmetomsl pa3paboTKu
MPUKJIIAJHOTO MTPOrPAMMHOTO 00eCTIeUeHUs

NIIK-4.11 (06.001 D/03.06 V.2) IlpuMeHATh METOBI U CPEACTBA IPOSKTUPOBAHUS
CHCTEMHOTI'0 U MPHUKJIATHOTO IPOrPaMMHOTO 00eCTIeYeHHs, CTPYKTYp JaHHBIX, 0a3
JTAHHBIX, IIPOTPaMMHBIX HHTEp(EHCcOB

NIIK-4.12 (06.016 A/30.6 ¥Y.2) IlnanupoBaTh pabOThl B MPOEKTAX pPa3pabOTKH
CHCTEMHOTI'0 ¥ NIPUKJIAAHOTO POrPaMMHOI0 00ecTedeHus

NITK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSITh METOMBI IPOBEICHUS SKCTICPUMEHTOB
IIPY aHAJIN3€ CUCTEMHOT'0 M MIPUKIIAAHOTO IPOrpaMMHOI0 00ecredeHus

NIIK-4.14 (06.001 D/03.06 Tn.1) Pa3pabGoTka, uM3MEHEHHE M COTJIaCOBaHHE
ApPXUTEKTYpPhl CHCTEMHOTO W TPHUKIAAHOTO MPOTPAMMHOIO OOECTeueHus: ¢
CHCTEMHBIM aHAJUTUKOM M apXUTEKTOPOM MPOTPAMMHOTO 00eCTIeYeHNUs



NITK-4.16 (06.001 D/03.06 Tn.4) [IpoekTupoBaHue MPOrpaMMHBIX HHTEPEHCOB
pH pa3paboTKe CUCTEMHOTO M MPUKJIAHOTO IPOrPaMMHOTO 00eCIICUeHUS
NIIK-4.18 (40.001 A/02.5 Tn.3) Baempenwe pe3ylbTaTOB HCCICAOBAHUN U
pa3paboOTOK CHCTEMHOTO W TPHKIATHOTO MPOrPaMMHOTO OOCCIeUeHUs B
COOTBETCTBHUH C YCTAHOBJICHHBIMU MTOJTHOMOYHSIMH

2. CTpyKTYpa " cojep:KaHue IUCIUTITHHBI

2.1 Pacnpeaesnenue TPyA0EMKOCTH JUCIUIIJIMHBI 10 BUaM PadoT

OO6mas Tpy10EMKOCTh TUCHIUIIINHBI COCTABIISIET 2 3a4. €. (7/29acoB), X pacnpe/eacHue
10 BUAAM palboOT MPEACTaBICHO B TabIHIIe

Cemectpsl
Buj yueOHoi1 padoThI Beero (4acel)
4acoB
KonTakTHasi pabora, B TOM 4YHCJI€: 38,2 38,2
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHsATUS JEKIMOHHOTO TUIIA 16 16
JlaGopaTopHbIe 3aHATHS 18 18
3aHATHSI CEMUHAPCKOr0 TUIIA (CEMHHAPBHIL,
MIPAKTUYECKHE 3aHSTHSI)
HNuas koHTAKTHas padora: 4,2 4,2
KonTponb camoctosarenpHor padotsl (KCP) 4 4
[Tpomexyrtounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HucJIe: 33,8 | 338
[ToaroroBka K 3K3aMeHy
Jac. 72 72
B TOM 4HCJIe
O0mas Tpy10eMKOCTb KOHTAKTHAasl 38,2 | 382
padora
3a4. el 2 2

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenuie BuaoB yueOHOM pabOThl U UX TPYTOEMKOCTH IO pa3jienaM JUCUUIUINHBL.
Pazniensl (TeMbl) TUCHUIUIMHEL, H3y4aeMble B 5 ceMecTpe

KoauvecTBo yacoB
Bueayn
o HTOpHA
Ne HaumeHnoBaHue pa3iesoB (TeM) Beero AyauTtopHas pa6ota o
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue B KOMIbIOTEPHYIO TpaduKy 4 2 2
) AJTOpUTMBI BEIUEPUUBAHUS OTPE3KOB U 6 9 4
" | MHOTOYT'OJIbHUKOB
3. | AlropuTMsel OTCEUEHUS 4 2 2
4 AJTOPUTMBI yJIaJI€HUsI HEBUIUMBIX JIMHUM U 8 4 4
" | moBepxHOCTEH
5. | Moaenn ocBelieHus 4 2 2
6. | @pakranpHas rpaduka 8 4 4
HNUTOI'O no pa3aenam THCHUILTHHBI 34 16 18
Kontposs camocrositenpHoil padotsl (KCP) 2




KoJsinyecTBO 4acos
Bueayn
Ne HaumenoBaHnue pa3jesioB (Tem) Beero AynuropHasi padora "TO: Ha
padora
Ja m3 JP CPC
1 2 3 4 5 6 7
[Tpomexyrtounas arrectauus (MKP) 0,2
ITonroroBka K TeKylieMy KOHTPOJIIO
OO6uas TPy10€eMKOCTb MO JMCHHUILIHHE 12
2.3 Conep:xkaHue pa3iesioB (TeM) THCHHIIMHBI
2.3.1 3aHATHSA JTEKIIHOHHOTO THIIA
dopma
Ne Haumenosanne Conepxanue paszena TEKYIIETro
pazieia KOHTPOJIS
1 2 3 4
1. |BBenenue B AnmnapartHas 6a3a MalIMHHON rpaduku, T
KOMIIBIOTEPHYIO MIPOrpaMMHBIE CPEACTBA KOMITBIOTEPHOU IpaUKH.
rpaduky I'paduueckre BOZMOKHOCTH SI3BIKOB BBICOKOTO
ypoBHs. I'papuueckue penakropsl. I'papuueckue
s3bIKH. ['paduueckre OUOIMOTEKH.
2. |ANropuTMBI Hudposoit nuddepeHnnanbHbIi aHAIU3aTOP. T
BbIYECPUYUBAHUS AunroputMm bpesenxema. LlenouncieHHbli
OTpE3KOB U anroput™ bpesenxema. Anroputm bpesenxema
MHOT'OYTOJIbHUKOB JUTsl TeHEepaluy OKPYKHOCTH. PacTpoBas pa3BepTka
CIUTOLIHBIX 0OJacTel. 3amnonHeHue
MHOT'OYT'OJIbHUKOB. PacTpoBast pa3BepTka
MHOT'OYT0JIbHUKOB. OCHOBBI METOZIOB YCTPAHEHUS
CTYIIEHYaTOCTH.
3. |Anroputmsl otceuenus |AnroputM Caseprnenaa-Kosna. Anroputm T
pa3zbuenus cpeaHeit Toukoi. Anroputm Kupyca-
beka. BHyTpeHHee U BHELIHEE OTCEUCHUE.
TpexmepHbIil anroput™ pazoueHus cpeaHe
toukoil. TpexmepHnslii anroputm Kupyca-beka.
Pa3pesanue HeBbIMyKIIbIX Tes. OTceueHue
MHOT'OYTOJIbHUKOB.
4. |AATOpUTMBI yAQICHHUS |AJTOPUTM IJIABAIOIIETO TOPU30HTA. AJITOPUTM T
HEeBHJIUMBIX JIWHUA 1 |PobGepTca. Anroputm BapHoka. ANTOpuUTM
MOBEPXHOCTEH Beiinepa-AzepToHa. AIropuT™, UCTIOIB3YIOINUN Z-
Oydep. AITOPUTM MOCTPOUYHOTO CKAHUPOBAHUSI.
5. [Mogenu ocBemenust  |[Ipoctast Mozenb ocemieHus. OnpeaeneHue T
HOpMaJH K MOBEpXHOCTH. OIpeneneHne BeKTopa
oTpakeHHs. 3akpacka MmetoaoM I'ypo. 3akpacka
®onra. IIpo3paunocts. Tenu. dakrypa. Lser.
6. |@pakranpHas rpaduka [Kimaccudeckue pakraisl 1 camornonooue. T
MhuosxectBo KanTtopa. ®paxransr CepnuHCKOro.
Kpusas Koxa. Kpussie, 3an0yHAOIIME INIOCKOCTb.
[Ipo6nems! pazmepHocTU. DpaKTaabHble KPUBBIE U
pekypcun. MuoxectBa JKronust u Manaenp0poTa.




2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA — He MPEAyCMOTPEHbI.
2.3.3 JlaGopaTopHble 3aHATHS

Haumenosanue n1abopatopHbIx paboT

®opmMma
TEKyLIETO
KOHTPOJIA

3

4

Pemenue 3aia4 no Teme « AIrOpPUTMBI BBIYEPUUBAHUS OTPEIKOBY.
Hcnonb3ysa 6ubnuoreky OpenGL BU3yanu3upoBaTh JByMEpHbIE
MPUMUTHUBBI: OTPE30K, TPEYTOJIbHUK, YETHIPEXYTOJIbHUK, TPOU3BOJIBHBIN
MHOT'OYTI'OJIbHUK.

T

Ucnone3ys 6ubanoreky OpenGL Bu3yanu3upoBaTh TpeXMepHbIE
¢burypsl: ky6. Ha npumepe Busyanusauuu Kkyda paccCMOTpPETh pa3InyHbIe
BapHaHThl HACTPOHKH BUIOBBIX ITAPAMETPOB.

3anaua: PazpaboTaTh NpOrpaMMHYIO pealu3altio alropuT™Ma pa3oueHus
CpeaHEN TOYKOM.

TpeboBanus k 3()(heKTUBHOCTHU: BBIIIOIHUTH OLIEHKY 3()(HhEKTUBHOCTH
TEOPETUUECKOIr0 aIrOpuT™Ma, pa3padoraTs HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO ANTOPUTMA, YOSTUTHCS B JOCTUTHYTOU 3P PEKTUBHOCTH O
BpPEMEHU paboTHI M 3aTpaTaM IaMsITH.

PaccmoTpeTs 0671aCTH BO3MOYKHOT'O IPUMEHEHUS aJlTOPUTMA.

CocTaBUTH OTYET: ONUCATH CTPYKTYPY MPOTPAMMBI, CTICHU(UKAIIH
MOJTyJIeH, TECTOBBIE IPUMEPHI, 00IACTH IPUMEHEHHUSL.

3anaua: PazpaboraTh nporpaMMHYI0 peanusanuto aropurma Kosna-
Cazepnenpa.

TpebGoBanus kK 3P PEKTUBHOCTH: BHITIOJHUTH OLEHKY 3P PEKTUBHOCTH
TEOPETUYECKOT0 AJITOPUTMA, pa3padoTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO aJropuT™Ma, yOeaAUThCs B JOCTUTHYTOH 3(h(PEeKTUBHOCTHU IO
BpEeMEHHU paboThI U 3aTpaTaM NaMsTH.

PaccMoTpeTs 06:1acT BO3MOKHOTO IPUMEHEHUS aJITOpUTMa.

CocTaBUTh OTUET: OMHUCATh CTPYKTYPY MPOrpaMMbl, CrielUUKALIIH
MOJ1yJIeH, TECTOBbIE MPUMEPHI, 00JIACTH NPUMEHEHUSI.

3amaua: PazpaboraTs mporpamMmMHyto peannzaiuio anroputma Pobeprcea.
TpeboBanus kK 3¢ (HEKTUBHOCTH: BBITIOJIHUTH OLIEHKY () PEKTUBHOCTH
TEOPETUYECKOT0 AJITOPUTMA, pa3padoTaTh HAOOPHI TECTHPOBAHUS
COOCTBEHHOTO AITOPUTMA, YOSTUTHCS B JOCTUTHYTOMW 3P PEKTUBHOCTH IO
BpEMEHH pabOThI U 3aTpaTaM MaMsTH.

PaccmoTpeTs 0651acTH BO3MOYKHOTO TIPUMEHEHHUS allTOPUTMA.

CoCTaBUTh OTYET: OMKCATH CTPYKTYPY MPOTPAMMBI, CIICIIU(PUKAITAN
MOJTYJIEH, TECTOBBIC IIPUMEPHI, 00JIACTH IPHUMEHEHHSI.

3amada: PazpaboraTh MporpaMMHYIO pealn3aluio anropurmMa BapHoka.
TpeboBanus kK 3¢ (HEKTUBHOCTHU: BBITIOJIHUTH OLIEHKY () PEKTUBHOCTH
TEOPETUYECKOT0 AITOPUTMA, pa3padoTaTh HAOOPHI TECTHPOBAHUS
COOCTBEHHOTO AITOPUTMA, YOSTUTHCS B JOCTHTHYTOU dPPEKTHBHOCTH IO
BpEMEHH pabOThI U 3aTpaTaM MaMsTH.

PaccmoTpeTs 0651acTH BO3MOYXKHOTO TIPUMEHEHUS alITOPUTMA.

CoCTaBUTh OTYET: OMKCATH CTPYKTYPY MPOTPAMMBbI, CIICTIH(PUKAITIT
MOJTyJICH, TECTOBBIC IPUMEPHI, 00JIACTH IPUMEHEHHSI.

Hcnonp3ys 6ubmoreky OpenGL BU3yanm3upoBath TpeXMEpHBIH 00BEKT,
J100aBUTh HCTOYHUKH OCBELICHMUSI.




2.3.4 KypcoBbie padoThl — He IPEeAyCMOTPEHBbI
2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl A1 CAMOCTOATEILHOH padoThI
00y4YaIIMXCS M0 TUCHUILIMHE (MOIYJIIO)

[Tepeuensb yueOHO-METOUUECKOTO 00ECTICYCHHSI TUCITUTLIAHBI
No Bung CPC T10 BBITIOJTHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |U3ydenwme MeTtonuueckue yka3aHUs 1O OpraHU3alMd CaMOCTOSITEIbHOM
TEOPETUYECKOIO paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
MaTtepuaa MH(GOPMaLIMOHHBIX TeXHOJIOrHH, mpoTokos Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHusi [0 OpPraHU3AlMU CaMOCTOSITEIbHOU
paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
nHGOPMAIIMOHHBIX TeXHOIOTrHH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYEeCKHe MaTepualibl JUIsl CaAMOCTOSITEIbHOM PabOThl OOyYaroluxcs U3
YHCiIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpegocrapisitoTces
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 3/J0POBbS U BOCHPUATHS MHOOPMAIIH:

Jlis 1 ¢ HapyUIeHUsIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B (popme ayauodaiina,

— B nieyaTHoOM popme Ha s3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlis nu1 ¢ HapyIeHUsIMH OIIOPHO-JIBUTaTEILHOTO armapara:

— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTAa,

— B (opme ayaunocaiina.

JlaHHBIN TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydJaromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTHH
B cootBerctBum ¢ TpedoBanusmu OI'OC B mporpamMma JUCHUIUIMHBI PEIyCMaTPUBACT
UCTIONIb30BaHUEe B Y4eOHOM IIpoIiecce CIEAYIONMX 00pa30BaTeNbHBIE TEXHOJOTHH: YTCHHE
JICKIIMA C HWCIOJB30BAHUEM MYJIBTUMEJIUWHBIX TEXHOJOTHH; METOJ] MaJlblX TpYyII, pa3doop
NPAKTHYECKHX 3a]1a4 1 KEHCOB.
[Tpu 0OyueHnH UCIIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHHU:

— TexHonorWss KOMMYHHUKATHBHOTO OOydYeHHsT — HampaBjicHa Ha (HOpMUpPOBaHHE
KOMMYHUKATHBHON KOMITIETEHTHOCTH CTYJICHTOB, KOTOpas sBJISETCS 0a30BOM, HEOOXOIUMOM ISt
aJlanTali K COBPEMEHHBIM YCIIOBHSM MEXKYJIbTYPHOH KOMMYHHKAIUH.

— TexHonorus pasHOypOBHEBOTO (AU(PGHEPCHIIMPOBAHHOTO) OOYYECHHUS — MPEANOIaracT
OCYIIIECTBIICHUE TIO3HABATEIILHOW NEATEIILHOCTH CTYJICHTOB C YYETOM HMX WHJIWBHUIYaTbHBIX
CHOCOOHOCTEH, BO3SMOXKHOCTEH W HMHTEPECOB, IMOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKUN
noreHiman. Co3JaHue W UCIOJIB30BAHUE TUATHOCTUYECKUX TECTOB SIBJISCTCS HEOTHEMIIEMOU
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapbHOrO OOy4Ye€HHS — MPEAyCMATpUBAET JEJCHUE COJAEpIKAHUS
JUCLUIUIMHBI Ha JOCTATOYHO aBTOHOMHBIE pa3/ieisl (MOLyJN ), MHTErpUPOBaHHbIE B 00N KypC.
— MHWudopmannonHo-koMmyHuKalmonnele TexHonorun (MKT) - pacmupsitor pamku

06pa30BaTCJ'H)HOFO nmponecca, MmoBbIIad €ro IMPakKTUYCCKYIO HaIlPaBJIICHHOCTD, CHOCO6CTByIOT




MHTCHCU(UKAIIMM CAMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBILIEHUIO IT03HABATEIbHOU
aktuBHOCTH. B pamkax KT Beiaensitorcs 2 Bujia TEXHOJIOTHIA:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JOTIOJTHUTB TIPOIIECC O0OYUEHUS S3bIKY Ha BCEX YPOBHSX.
— VHTEepHET-TeXHOJIOTMM — TMPEAOCTaBIAIOT LIMPOKHUE BO3MOXKHOCTU JUISl  TOMCKA

uH(pOpMaLnK, pa3pabOTKU HAYyYHbBIX POEKTOB, BE/ICHHUS HAyYHBIX UCCIIECOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUeHHs — IIOMOTaeT pPEealn30BbIBATH JUYHOCTHO-
OPUCHTHUPOBAHHBIN TIOAXOJN, YYHUTHIBas HMHIUBUAyaJIbHBIE OCOOCHHOCTH W IOTPEOHOCTH
YUaIIUXCS.

— IlpoekTHass TEXHOJOrMs — OpPUEHTHPOBAHA HA MOJCIUPOBAHME COLHUAIBHOIO
B3aWMOJICHCTBHS y4YaIIUXCS C IENbI0 PEHICHHs 3aJadd, KOTopas OIpeelsieTcsl B paMKax
npo¢ecCHOHATBLHON MOATOTOBKH, BBIACTSSA Ty UM UHYIO IPEIMETHYIO 00JIacTh.

— TexHonoruss oOy4eHUS B COTPYIHHYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHHMS,
OCYILECTBJIAA KaK MHIMBUIYaJbHYIO, TaK M KOJJICKTHMBHYIO OTBETCTBEHHOCTb 3a DEILICHHE
yueOHBIX 3a7ay.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET Pa3BUBATh HABBIKM PACCMOTPEHUS psilia BO3MOXKHBIX
croco0O0B pelleHus NpoOseM, aKTUBU3UPYS MBIIUIEHHE CTYJIEHTOB U PAacKpbIBasi JTUYHOCTHBIN
MOTEHIIMAJ Ka)KJ0T0 y4aIerocs.

— TexHonorust pa3BUTHA KPUTHUYECKOTO MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CHOCOOHONM KPUTHUYECKH OTHOCUTBHCS K HH(POPMALUHU, YMEHHUIO
0oTOMpaTh HHGOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a1auu.

KommiekcHoe uCrnosnb30BaHuE B y4e€OHOM IpOLIECCE BCEX BBIIIECHA3BAHHBIX TEXHOJIOTUI
CTHUMYJIUPYIOT JMYHOCTHYIO, HWHTEJUICKTYaJbHYI0 AaKTHBHOCTb, Pa3BHBAIOT II03HABATEIIbHBIC
IPOILIECChl, CIOCOOCTBYIOT (OPMUPOBAHUIO KOMIIETEHIMM, KOTOPBIMH JOJDKEH 00J1a1aTh
Oy Iyl CIeIIMAINCT.

OcCHOBHBIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJIOTUI BKIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl A€ATEIbHOCTb CTYIEHTOB B IPYIIIE MO
PYKOBOJICTBOM JIM/Iepa, HAIIpaBJIeHHAs HA pelIeHne o0mIel 3a1a4u MMy TEM TBOPUECKOTO CIIOKEHHS
pe3yJabTaTOB HMHIMBUAYAJIBHOW pabOThl YICHOB KOMaHAbl C JI€JI€HHEM IOJHOMOYHMH MU
OTBETCTBEHHOCTH;

— TPOEKTHAas TEXHOJIOTHUS - WHAMBHYyaJIbHAs MM KOJUIEKTUBHAS JESTEIHLHOCTH 0 0TOOPY,
pacripe/ieIeHUI0 U CUCTeMaTH3alluyd MaTepHaia Mo OINpe/lelIeHHONW TeMe, B pe3yJbTaTe KOTOpOn
COCTABJISICTCS TIPOCKT;

— aHaTM3 KOHKPETHBIX CUTYAIlMi - aHaIW3 pPealbHBIX MPOOJIEMHBIX CUTYaIlHid, MMEBIITUX
MECTO B COOTBETCTBYIOIEH 00JIacTH NMPO(ecCHOHANBHON NeATeNIbHOCTH, M TMOUCK BapUaHTOB
Jy4IIUX PEeMIECHUN;

— pa3BUTHE KPUTUYECKOTO MBINUICHUS — 00pa3oBaTeNbHasl JesITeIbHOCTD, HalpaBJIeHHAs Ha
pasBUTHE Y CTYJIEHTOB Pa3yMHOTr0, pe(hI€KCUBHOTO MBILUIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJIeH ¥ YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMi IIMPOKO MCIOJB3yeTcs Kak
npernoaBaTeNieM, TaK W CTYACHTAaMH BO BpeMsl JICKIHA, JTAOOpaTOPHBIX 3aHSATHH W aHaIN3a
pe3yJIbTaTOB CaMOCTOSTENIbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAHUH U
PEIICHIH KaXKJJ0H KOHKPETHOM 3a/1a4H MMEETCsI, KakK MPaBUIIO0, HECKOJIBKO METOJIOB, a 3TO TpedyeT
pa3bopa 1 OIIEHKH 11eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

KOJH4YeCTBO
Hcnonb3yemblie MHTEPAKTHBHbIE 00pa3oBaTesbHbIE

Cemectp | Bug 3anaTus HHTEPAKTHBHBIX

TEXHOJOI'UA
4acoB
[IpakTuueckue 3aHATHSI B pexuMax
5 JI, JIP B3aMIMOJICHCTBHUS «IIPEMOJiaBaTelib — CTYIEHT» U 6

«CTYJCHT — CTYJICHT»




KOJHUYEeCTBO
Hcnonp3yemMble HHTEPAKTHBHBIE 00pa3oBaTeJbHbIE
CeMeCTp BI/I)I 3AHATUA I/I]-[TepaKTI/IBHLIX
TEXHOJOI'UH
qgacoB
HTroro 6

Tembl, 3aaHuss U BOMPOCHI JIJISI CAMOCTOSITEIbHOM pabOThl MPHU3BaHBI C(HOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIUM, YMEHHUS CaMOCTOSITEIIBHO PACHIMPSATh W YIIIyONSATh 3HAHUS,
MIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHIA.

[Moxxox pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCIIONIB3YETCS KaK MPeTojaBaTesieM, Tak
U CTyJICHTaMH TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIbHOW PaOOTHI.

Jis i1l ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbSI TIPEIYyCMOTPEHA OpTaHU3AIUS
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

JIist TUIL ¢ HApYIICHUSIME 3PCHUS

— B IeYaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1ist U1 ¢ HApYIICHUSIME CITyXa:

— B mieuaTHoi hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist TUIT ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jist nuIr ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIus
KOHCYJITAIMI ¢ UCMIOJIb30BAHUEM DJICKTPOHHOMN TIOUTHI.

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

8. OHeHO‘IHLIe H METOAUYCCKHUE MaTepHUAJIbI
4.1 OueHouHble cpeacTBa ISl TEKyHIero KOHTPOJS  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMHU

OueHoYHbIE CpEACTBAa MNpEAHA3HAUCHBI ISl KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUH 00y4aromuXxcsi, OCBOMBIIUX TNPOTpaMMy Yy4eOHOH IMCUUIUIMHBI «HA3BaHUE
TMCIUTIITHHBD).

O1eHOYHBIE CPENICTBA BKIIOUAET KOHTPOJIbHBIE MAaTepUAIIbl ISl IPOBEICHHUS TeKYIIero
KOHTPOJISi B (OpME TECTOBBIX 3a/laHHM, JOKJIAJa-TIPE3eHTAlMU 110 MPOOJIEMHBIM BOIIPOCAM,
Pa3HOYPOBHEBBIX 3aJlaHHii, U MPOMEKYTOYHON aTTecTaluu B OpMe BOIPOCOB M 33JaHUN K
3a4ery.

OneHouHble CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM UX MHIUBHIYaTbHBIX MCUXO()U3NIECKUX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH UHBAIMIAM | JIUIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEeIOCTaBIISETCS JOTIOIHUTEIBHOE BPEMS JUIs IOATOTOBKH OTBETA HA DK3aMEHE;

— MIpH TPOBEJICHUH TPOLETYPHl OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] MHBAIMAOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI IIPEIYyCMaTPUBAETCS HCIOIb30BAaHHE TEXHHUYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIs1 O0YYAIOMINXCSl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
U WMHBAJTUIOB TpOIEIypa OIEHHBAHUS pPE3YyJIbTaTOB OOYYEHUS TO JUCHUIUIMHE MOXKET
IPOBOINUTHCS B HECKOJIBKO ATATIOB.

[Iponenypa oneHWBaHUs PE3yNbTaTOB OOyUEHHS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 370pOBbSl 110 JUCHUIUIMHE (MOIYJIIO) TpeIycMaTpUBAaeT IPEJOCTaBICHUE
uHpopManuu B (opMmax, AJTANTHPOBAHHBIX K OTPAaHWUYCHHUSIM WX 3I0POBbS W BOCIPHSITHS
uH(bOpMaIUu:

JUist T ¢ HApyIIEHUSIMH 3PSHHS:



— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1i1st JI1 ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEIILHOTO amrapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOyyJaromuxcs.

CTpyKTypa OLllEHOYHBIX CPEICTB JJIs TeKYlIeld U MPOMEKYTOYHON aTTeCTAlMHU

HaumenoBanue
Ne KonTpomupyemsle pa3nenst Kon xontponupyemoit OLICHOYHOI'O CPENCTBA
/11 (TemMbl) TUCITUTUTHHBI* KOMIETEHINH (FJTH €€ YacTH) Texymmii [IpomexyTounas
KOHTPOJIb aTTeCTaIHS
1 AJNTOPUTMEI BEIYEPUHNBAHIS HIIK-4.2 (06.001 D/03.06 31.2) | Ompoc, Ompoc, pemierne
OTPE3KOB U MHOTOYTOJIBHUKOB pemieHue 3aga4d | 3amad
5 AJTOPUTMEI OTCEUCHUS HIIK-4.3 (06.001 D/03.06 31.3) | Ompoc, Ompoc, pelicHue
penieHue 3a1a4 | 3a1ad
AJTOPUTMEI yIaJICHUS UIIK-4.5 (06.015 B/16.5 31.3) Omnpoc, Ompoc, penicHue
3 HEBUIUMBIX JIMHUH 1 pemieHne 3aga4d | 3amad
TIOBEPXHOCTEH
4 Mogenu ocBeleHus UIIK-4.11 (06.001 D/03.06 ¥.2) | Omnpoc, Omnpoc, penienue
peneHue 3a1a4 | 3a1ad
5 ®paxranbHas rpaguka NIIK-4.12 (06.016 A/30.6 ¥.2) | Omnpoc, Ompoc, pelenue
penieHue 3a1a4 | 3a1ad

Ioka3aTe/in, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe INOPOrOBOMY VPOBHIO OCBOCHHMS KOMIETEHLIHMH IJIAHUPYEMBIM
pe3ysbTaraM o0yueHHs M KPUTEPHUSIM UX OLICHUBAHUS (OIICHKA: YIOBJIETBOPUTEIbHO /3a4TEHO):
IIK-4 Cnoco0eH aKTMBHO y4acTBOBATh B pPa3pad0oTKe CHCTEMHOI0 M NMPHKJIAJIHOIO
NMPOrpamMMHOIo odecreyeHnst
3HaTB NIIK-4.2 (06.001 D/03.06 31.2) Tunosble pemeHusi, ONOIMOTEKH MPOTPAMMHBIX
MopayJieH, TIabMoHBI, KJIacChl OOBEKTOB, WCMOJB3yeMble TIpH pa3padboTke
CHCTEMHOT'0 ¥ MPHUKJIAAHOTO MPOrPaMMHOI0 00ecTedeHus
NIIK-4.3 (06.001 D/03.06 31.3) MeToap!l 1 cpencTBa MPOCKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPAMMHOTO 00ecieueHHsI
NIIK-4.5 (06.015 B/16.5 31.3) Apxurtektypa, yCTPOMCTBO U (DYHKITMOHUPOBAHHE
BBIYUCIIUTENBHBIX ~CHCTEM, HCIOJNb3YEeMBbIX B pa3pabOTKe CHUCTEMHOTO U
MPUKIIAJHOTO MTPOTPAMMHOTO 00eCTIeUeHUs
UIIK-4.9 (06.016 A/30.6 3u.2) Bo3moxnoctn HWC, wmetoasl pa3paboTKu
MPUKJIIAJHOTO MTPOTPAMMHOTO 00eCTIeueHUs

Ymerb NIIK-4.11 (06.001 D/03.06 V¥.2) IlpuMeHATh METOBI U CPEACTBA IPOSKTUPOBAHUS
CHCTEMHOT'0 U MPHUKJIAJHOTO MIPOTPAaMMHOTO 00eCTIeYeHHs, CTPYKTYp JaHHBIX, 0a3
JTAaHHBIX, IPOTPaMMHBIX HHTEpP(EHCcOB
NIIK-4.12 (06.016 A/30.6 ¥Y.2) IInanupoBath pabOThl B MPOEKTaX pPa3pabOTKU
CHCTEMHOTI'0 ¥ NIPUKJIAAHOTO MPOrPaMMHOI0 00ecTedeHus
NITK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSITh METOMBI MIPOBEICHUS SKCTICPUMEHTOB
IIPY aHAJIN3€ CUCTEMHOT'0 M MIPUKJIAAHOTO IPOrpaMMHOI0 00ecredeHus



Baagers UIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, u3MeHEHHWE U COTJIACOBAHHE

APXHUTEKTYphl CHCTEMHOTO W TPHUKIAJHOTO TPOTPaMMHOTO OOeCHeueHHs C
CUCTEMHBIM aHAJIUTUKOM H apXUTEKTOPOM IPOTPAMMHOTO 00eCTIeueHUS
NIIK-4.16 (06.001 D/03.06 Ta.4) [IpoexkTupoBaHue MporpaMMHBIX HHTEp(]eiicoB
pu pa3paboTKe CUCTEMHOTO U MPUKIIATHOTO IPOTPAMMHOTO 00eCTIeueHUs
NIIK-4.18 (40.001 A/02.5 Tn.3) BueapeHue pe3yiabTaTOB HCCIICIOBAHHA H
pa3paboOTOK CHUCTEMHOTO0 ¥ MPUKIAJAHOTO MNPOTPAMMHOTO OOECTeYeHHs B
COOTBETCTBHUH C YCTAaHOBJICHHBIMU TTOJTHOMOYHUSIMH

TunoBbie KOHTPOJIbHBIC 3aJaHUA WX HHbIC MaTEePpUAJIbI, HCOﬁXOI[I/IMbIe AJIsl OHEHKH

3HAHMI, YyMEHNH, HABBIKOB M (MJIHM) ONBITA [AEATEJbHOCTH, XaPAKTEPHU3YIOUIUX 3TANbI
(popMupoBaHusi KOMIETEeHIIMI B IIpoecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

TunoBblie KOHTPOJIbHBIC 3aJaHUA WJINX UHBIC MaTEPUaJIbl, H606XOHHMLIe AJIsl OHCHKH

3HAHUI, YMEeHUI, HABBLIKOB WU (MJIM) ONbITA JAESATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(opMupoBaHUA KOMIIETEHIMH B IpoLiecce 0CBOeHHs 00pa30BaTeIbHOI NPOrPaMMBbl
Tunosbie TeCTOBbIE U KOHTPOJIbHbIE 3aJaHUS

33,,[[3‘-11/1 10 TEMEC ((AJII‘ODI/ITMLI BbIYCPYHMBAHUSA OTPE3KOB 1 MHOT'OYI'OJIBHUKOB)

1.

10.

11.

x3 —4x% +3x

[Toctpouts rpaduk GyHKIUU Y= | |
X

. Ilo Ha)XaTHUIO KIIABHII U3MEHSTh PEKUM

0TOOpayKeHMsI: TOUKAMU WU JIUHUSMHU.
[octpouts rpadux GyHKIHH Y= X — 2X —‘XZ + X —1‘ . Ilo HaxaTuiO KIaBUII U3MEHSThH

PCKUM OTO6pa)KeHI/I$IZ TOYKaMH HJIM JIMHHUAMU.

IMoctpouts rpadux QyHKIMH Y=

1
—2+ . Ilo Ha)XXaTWio KJIaBHIIT W3MEHSITH PEKUM
X —

0T06pa)KCHI/ISIZ TOYKaMH HJIM JIMHUAMMU.

— 1
[Toctpouts rpaduk GyHkmuu y=2°". Tlo HaXaTUK KIABHUII H3MEHATH PEKUM
OTOOpaKeHUS: TOUKAMH WIIH JIMHUSMH.

[Toctpouts rpaduk pyHKINN y:\/; —+/1-X. [To HaXaTHIO KJIABHII U3MEHSATH PEKHM
OTOOpaKeHUS: TOUKaAMU WM JIMHUSMH.
[Toctpouth rpaduk GyHKIHH Y=X*SinX. [lo HaXKaTHIO KIABHII H3MEHATH PEKUM
OTOOpaKeHUS: TOUKAMU WM JIMHUSMH.

1
[Toctpouts rpaduk ¢pyHKIUU Y= ——F . [l0 HAXKATHIO KIABUII U3MEHSITH PEKUM

2X% = 22X+ =
2

0TOOPaKEHHUS: TOYKAMHU WITH JIAHUAMHU.
[Toctpouts rpaduk Qyukuum y=2""",
OTOOPaKEHHUS: TOUKAMH HITH JIMHUSIMH.

IlIo HaxkaTWi0 KJIABUII H3MEHSTH PEKUM

[Toctpouts rpaduk GyHKIUH Y= Q2.

0T06pa>KeHI/ISI: TOYKAaMHU UJIN JITUHUSIMU.
4x2-8x+3
[Toctpouts rpaduk (GyHKIUH y:§ . [To HaxaTwio KIaBMII W3MEHATH PEXKHUM

ITo Ha)xaTWIO KIIABUIN W3MEHATH PEXKUM

OTOOpaXEHUsI: TOUYKAMU WJIN JTUHUSIMH.

Hanucate mnporpaMMmy, KOTOpas IE€MOHCTPUPYET [JBIKEHHE MPSIMOYTOJIBHMKA 11O
JMArOHAJISIM: U3 JIEBOT'O BEPXHETO YIUIA — B IPABbIM HI)KHUM, a 3aTEM U3 IIPAaBOTO BEPXHETO
yIJia — B JIEBBI HUKHUM.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Hammcars nporpaMmy, KOTOpast 110 HaXaTUIO KJIABUIL pealu3yeT CIEeAyIoLue ACHCTBUS
HaJ TPEYTrOJIBHUKOM: | —TpeyrosIbHHK pacTeT W3 LIEHTpa A0 I'PaHULl JKpaHa WIHA 2 —
YMEHBIIATHCS OT IPAaHULl IKPAaHA K LIEHTPY.

CocrtaBuTh  IpOrpaMMy, KOTOpas  JE€MOHCTPUPYET  JBWKCHHME  IPABHIJIBHOTO
LIECTUYTOJIbHUKA 110 HAKATUIO KJIABULI: 1 — [10 TOPU30HTaNIH, 2 — 10 BEPTUKAJIN.
CocrtaBuTh mIpOrpaMMy, KOTOpas JAEMOHCTPUPYET IBHKEHHE YBEINYMBAIOLIETOCS
IIPSIMOYT'OJIBHUMKA 110 JTUarOHAJIN.

N300pa3uth Ha 3KpaHe OTPE30K, BpAILAIOUIMICA B IUIOCKOCTH 3KpaHa BOKPYI TOYKH,
Jessieil OTpe30K B OTHOIIEHUH 1:3.

N300pa3uth Ha 3KpaHe NPSIMOYTOJbHHUK, BPALIAIOIIUICS B IUIOCKOCTH 3KpaHa BOKPYT
CBOEH CEPEIVHBI.

CocraBuTh IpoOrpaMMy, KOTOpasi OKa3bIBacT YNPYTUH ynap ABYX KBaJpaTOB, KOTOPHIE
JBHKYTCSL HABCTpedy APYT APYrY, CTAJIKUBAKOTCA U NMPOAODKAIOT JABUKEHUE B PA3HBIC
cTopoHbl. KBaspaThl 10KHBI OBITH Pa3HOTO [BETA.

N300pa3uth Ha SKpaHE OTPE30K, BPAILIAIOIIMICSH B IUIOCKOCTH JKpaHa BOKPYT CBOEH
CEpEIUHBI.

N300pa3uth Ha IKpaHE TPEYTOJILHUK, BPAIIAIOIIMIICS B MJIOCKOCTH SKpaHa BOKPYT CBOEH
BEPILHHBI

[TocTpouTh HAOOP MIOCKUX MHOTOYTOJBHUKOB C IJIABHOM 3aiuBKOM. Haxkatuem kiaBuIll
W3MEHATH LIBETA 3aJIUBKH.

[TocTtpouts poMO ¢ MOMONIBIO MOBOPOTA KBajapara. [1o HaxaTHIO KIABHII U3MEHATH €T0
MaciuTal ¥ LIBETOBYIO 3aJIUBKY.

Ocy1iecTBUTh BpallleHUE CI0XKHON (DUTYpBI, COCTABICHHON U3 IBYMEPHBIX IPUMHUTHBOB,
10 ¥ IPOTUB YaCOBOM CTPEJIKU 110 HAKATUIO KIIABULIL.

Hcnonb3yss omepanmuu MaclITaOMpOBaHUS, TIOBOPOTa W MEPEeHOca, MOCTPOHTH
KaJIelI0CKONMMYecKoe n300pakeHne Ha OCHOBE HECKOJIBKHUX JIBYMEPHBIX IIPUMUTHBOB.
Hanumure nporpammy, KoTopas MoAeIHpyeT padoTy udacoB ¢ MasTHHKOM. Ha wacax
0TOOpa3uTe ABE ABMKYIIHECS C Pa3IMYHON CKOPOCTHIO CTPEIIKH.

Hanumure nporpammy, Kotopast MojenupyeT paboty yacoB. Ha yacax oToOpasute Bce
TPU JABUXKYIIHECS C PA3IUYHON CKOPOCTBIO CTPEINIKHU.

Hanumure nporpammy BBIBOJ «3BE3IHOTO HeOa», MCIONB3Yys ONEpald IOBOPOTA,
nepeHoca U MacTabupoOBaHHUS.

Hapucyiite nectHunly M3 ISATH CTYIEHEK C «KOBPOBOM JIOPOXKKOH IIOCEPEIUHE.
KoMmo3suims MokeT BpamaTbess BOKPYT CBOEHM OCH € TOMOILBIO KIaBUATYPBHI.

Hanumure nmporpammy BbIBoAa rpaduka ¢yHkuuu y= tg (x)+5*sin (x). Ilo HaxkaTHio
KJIQBUII U3MEHSTh PEKUM OTOOPAKEHUS: TOUKaMU WM JTUHUSIMH.

3a11aq1/1 10 TEMEC ((AJII‘ODI/ITMI)I OTCCUCHUA»

Hcnone3ys 1ByMepHBIE IPUMUTHUBBL, TOCTPOUTH IBYMEPHYI0 KOMIIO3uLMi0. Komnosunus nomkHa
BpalaThCs 110 HAKATHIO KJIaBHIL. Y UYUTHIBATh T'PaHUILIbI 00JIACTH BBIBOJIA CLICHBI. BBECTH Ha clieHy
IUIOCKOCTh OTCEYEHUS.

ook wdE

Kumnoit nom.

JlerkoBoit aBTOMOOMJIb.
HoBoroansis enka.
I'py30Boii aBTOMOOMIIB.
TaHk.

IIepcoHAJIBHBIN KOMITBIOTED.

3agaun Mo TeMe «AJITOPUTMEI VIaJE€HUsI HEBIIUMBIX JIMHUNA 1 HOBEPXHOCTEN»

Hcnonp3yss TpeXMEpHbBIE NPUMUTHUBBI, MOCTPOUTH TPEXMEPHYIO Kommosunuwoo. Kommnozunus
JOJDKHA BpAIIATBCS IO HAXKATUIO KIABHII. BKIIOYHTH pPEeXUM pabOThl € TpPEeXMEPHBIM
IIPOCTPAHCTBOM JUIsI KOPPEKTHOIO YAAJICHHS HEBUIUMBIX JTUHUN U TIOBEPXHOCTEH.



CoNoOR~WNE

10.
11.

I'ycenuna.
OnMuMIIUICKAI MHIIIKA.
Bunnu-nyx.

Jlec.

Kutoit noM.

Kotenok.

benzoBo3.

['py30Boii aBTOMOOHITE.
JlerkoBoit aBTOMOOUIIb.
OO0eneHHBIH CTOII.
Camorrer.

33.,}:[3‘-11/1 o TemMe «Moaenu OCBEIICHUS

N300pa3uth Mpou3BOJILHBIA TPEXMEPHBIN MPUMUTHB, OPraHU30BaTh MEpPEMEIICHUE UCTOYHHKA

CBCTa:

CoNoOA~WNE

PR R R R R R
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19.

20.

21.

22.

23.

B mmockoctu XOZ 1o kocuHycy.

B mnockoctu XOY mo cunycy.

B mnockoctu YOZ 1o auaroHaiisam.
B mnockoctu XOZ o cimpanm.

B mockoctu XOY 110 OKPY>KHOCTH.
B mnockoctu YOZ 1o TaHreHcy.

B mockoctu XOZ no mapaboie.

B mnockoctu YOZ mo Sin?(y).

B mnockoct XOY mo cos*2(y).

. B mnockoctu XOZ 1o nomMaHo# JIMHUY, COSAMHSIIONICH TUarOHAIbHEIC YTIIbL.

. B mmockoctrt XOZ 1o muaroHassim.

. B mmockoctt XOY OT 1eHTpa K yriiam.

. B mnockoctu YOZ 0T yIiioB K IICHTPY.

. B mmockoctt YOZ 110 OKpYKHOCTH 10 YaCOBOM CTpEJIKE.

. B mockoctit XOZ 110 OKpYXKHOCTH ITPOTHB YaCOBOM CTPEIKH.

. B mmockoctit XOY 10 nonykpyry «Tyaa-oopaTHO».

. Harmmmre mporpamMmy CKaThIBAIOMIETOCS IO HAKJIOHHOMY JKEI00Y Bpallaromierocs

BOKpYT CBOEM ocu 1Iapuka. OCBCIJ_ICHI/IC CIICHBI — paCCC}IHHLIf/'I CBCT KpaCHOI'0 OTTCHKA.

. Bpamaromuiics BOKpyr CBO€i OCH HUIUHAP JBUKETCS «BBEPX-BHU3». VICTOUHMK CBETa

MMEET HAIIPaBJICHHBIN Iy4OK CHHETO CBETA.

Top BpaiaeTcst BOKpyT cBoeil ocu. Hax HUM ycTaHOBIIEH UCTOYHHUK (POHOBOTO 3€JIE€HOTO
CBETa.

Han xyOom ycTtanoBieHO 2 (hOHOBBIX HCTOUYHHMKA CBETA (3€JIEHBIN ClIeBa U YKEITHINA
CIIpaBa).

[Toctpouts TpexmepHyto ¢urypy. Mcnomnp3ys KiaBUIIM, U3MEHATh TUIIBI UCTOYHUKOB
OCBEILECHUS.

[Toctpouts Tpexmepnyto ¢urypy. [lo HaxkaTHIO KJIaBHII H3MEHSTh LIBETOBYIO raMMy
pacCcestHHOrO U3yUYEHHUs OT UCTOYHHKA CBETA.

[Toctpouts Tpexmepnyto ¢urypy. [lo HaxkaTHIO KJIaBHII H3MEHSTh LIBETOBYIO raMMy
(OHOBOT'O M3JTy4YEHHUS OT HICTOUYHHKA CBETA.

33.,[[8.‘-11/1 no TeMe «DpakraapHas FDad)I/IKa»

[TocTponTh MPON3BOIBHYIO (HPAKTANBEHYIO KOMIIO3UIMIO, UCTIONB3YSI U3BECTHBIC (DOPMYIIBI JUIS
3agaHus (PpaKTaIbHBIX N300pakeHU U pekypcuBHbIe pyHkmu. Hampumep

1.
2.
3.

Tpeyronpauk CeprnuHCKOTO
KBanpat CeprinHckoro
Cuexunka Koxa



['ybxa Menrepa
Kpugas [leano
MuoxectBo Kantopa
MHuoxectBo JKronus
Kpusas MuHkoBcKkoro

N OA

TunoBsble 3a1aHUA VI CAMOCTOSATEIbHOH PadoThI

1. Hamummwure nporpammy Juisi OpraHU3aluy IBWXKEHUS BYyX cep: 1-1 cdepa npuxercs
10 YaCOBOM CTPEJIKE M0 OKPY>KHOCTH, Jiexkaiei B tuiockoctu YOX, 2-5 cdepa IBUKETCS TPOTUB
4acOBOM CTPEJIKU IO OKPY>KHOCTH, Jiexkalei B miaockoctu YOZ. Bxitounte ocBelieHne u TyMaH
3€JICHOTO 1IBETA.

2. Hanummute mporpaMMmy BbIBOJA MEUICHHO Bpaujaromierocs topa. Top JeXUT B
wiockoctd XOZ. Haxg TopoMm mo moiykpyry, JiexamieMy B IuiockocTu YOX, «Tyma-o0paTHO»
nBuxkeTcs cepa. Brimrounte ocBelieHne U TyMaH, U3MEHSHTE IJIOTHOCTh TyMaHa 10 Ha)KaTHIO
KJIABHIIL.

3. Meramyeckuil BpalaroUuiicss BOKPYT CBOECH OCH KOHYC JIBUXKETCSI «BBEPX-BHH3).
Hcrounnk cBeTa MMEET HalPaBJICHHBINA MyYOK CHHETO CBETa U JIBUXKETCS BBEPX-BHU3 B INIOCKOCTHU
YOZ.

4. Hanumure nporpaMmy, KOTOpasi BBIBOJUT HA IKPaH J1Ba BPAIIAIOIINXCSI BOKPYT CBOEH
OCH JIBa YalHMKA: 3€JICHBIN 3€pKaJbHbIN M KpacHBIM ¢ O1uKkoM. [1o HakaTUIO KIaBUIT MEHSHTE
3¢ (HEeKTHI OCBEIICHHS.

5. Mcrounuk cBeTa HaXOIUTCS CBEPXY M crpaBa. /[Ba Bpaliaromuxcs 3epKajbHbIX Tella
M0 HAKATHUIO KIJIABUIIU MEHSIOT I[IBET U CTAHOBSITCS IPO3PAYHBIMHU.

6. Hamummure nporpamMmy ABIKEHHs KyOa IO 3Ur3ary OT CTEHKH A0 CTeHKu. [lpu
JBUKCHHUH BJICBO KyO BOCTIPUHUMAET PACCESTHHBIN CBET, MPU JBUKCHUH BIPABO — 3€PKaJIbHBIN C
OomkoM. OcCBENICHHUE CIICHBI — PACCESTHHBINA CBET JKEITOTO0 OTTEHKA.

7. JIBa MeTaJUIMYECKUX KOHyCa JBIKYTCS M3 ILIEHTPA CIICHBl B TPOTHBOIIOJIOKHBIC
CTOPOHBI, KOT/1a OHH JOXOJIAT JI0 TPAHUI[ OKHA, OHM CTAHOBSTCS Mpo3pauyHbIiMu. Has crieHoi cieBa
BBEpPXY YCTAHOBJIEH UCTOUYHUK CBETA KEJITOTO LIBETA.

8. JIBa MaTOBBIX BOCBMHIPAHHHKA JIBFDKYTCS IMAPAJLISITBHO TI0 CHHYCOHUIE OT CTCHKH JIO
creHkd. [Ipu 1BMKEHUU BIEBO OHU 3€pKAJIbHBIE KPACHBIE, ITPH JIBHXKEHUH BIPABO — U3TyUalOIINe
cuHMI cBeT. ICTOUHMK CBETa HaXOJUTCS BHU3Y CIIpaBa.

9. JlBa mpo3pavHbBIX TOpa MapajlieTbHO JBIKETCS MO OKPYKHOCTH B TIOCKOCTH XOY.
Han aumu B mmockoctu XOZ ABMXETCS ICTOYHUK CBETA TI0 Mapadorie.

10. Ha cuene n3o0paxkeH AeCITUTPAHHUK, HA/I KOTOPBIM YCTaHOBJICH UCTOYHHUK KPACHOTO
paccessHHOTO cBeTa. Vcmonmp3ys KHOIKH, BKJIIOYUTH TyMaH, IUIOTHOCTh TyMaHa JIOJDKHA
YBEJIMYUBATHCA CIIPaBa HAJIEBO, KJIAaBUIIAMU U3MEHSTH LIBET TyMaHa.

11. JIBe mpo3payHbIX MHUPAMHIBI IBHKYTCS MapauIeIbHO IO KOCUHYCOUIE OT CTEHKH 0
creHkd. [Ipu IBM)KEHMM BIEBO CIIEHY OCBEIIAET MCTOYHHMK KPAcCHOTO PACCESHHOIO CBETa, MpHU
JBIDKCHUH BIIPABO — MCTOYHHUK (POHOBOTO 3€JIEHOTO CBeTa. VICTOYHHMK CBETa HAXOAWUTCS BHHU3Y
cIpasa.

12. JIBe mpo3pavyHbIX Cephl ABIKYTCS MApAILIETBHO 0 OKPYKHOCTH B TUIOCKOCTH XOZ.
[Ipu nBM>XKEHUU MO YACOBOM CTpEJIKE CLEHY OCBEIIAET UCTOYHUK KPACHOTO PACCESHHOIO CBETA,
NP JIBWKEHUHU TIPOTUB YaCOBOM CTPEJIKUA — UICTOYHHUK (DOHOBOTO 3€JIEHOT0 cBeTa. MICTOUHUK cBeTa
HAaXOJIUTCSA BHU3Y CIpaBa.

13. Ha criere n300pakeHo 2 MApaMUIbl, KOTOPBIE BPAMIAIOTCS TI0 TaliMepy BOKPYT CBOESH
ocu. CiieHy OCBeIIaloT 2 TOUEYHBIX UICTOYHHKA CBETA: KPACHBIN U 3€JICHBIN, Y OJJHOTO U3 KOTOPBIX
koa(ddurmenT 3aryxanus paseH 0.5.

14. Ha crene nzo0paxkeHo 3 yalfHUKa, KOTOPBIE BPAIMIAIOTCS MO TaliMepy BOKpPYT CBOEH
ocu. CreHy OCBEHIAIOT 2 TOYEYHBIX MCTOYHUKA CBETA: 3€JEHBIA M CHHHI, OHU HAXOJATCS B
MPOTUBOTIOIOKHBIX YIJIaX CIICHBI, U UX KOd(DPHUIIMEHT 3aTyXaHus pa3inudyaeTcs B 2 pasa.



3a4eTHO-IK3aMeHANIMOHHbIE MATEPHUAJIBI 11l IPOMEKYTOYHOM aTTeCTAlluN
Bonpocs! 1J11 IOATOTOBKH K 3a4€Ty

1. Hctopus pa3BUTHS KOMIIBIOTEPHOH TpaduKy.

2. Bwuapl KOMIBIOTEPHOH rpaduKy.

3. AJropuTMBI BbIUEPUUBAHUS OTPE3KOB. AJITOPUTM I'€HEPAIIUN OKPY>KHOCTH.

4. PactpoBas pa3BepTKa MHOTOYToOJbHUKOB. OCHOBBI METOJIOB YCTPAHEHUS CTYIIEHYATOCTH.
[TpocToii MeTo1 ycTpaHeHHs! IECTHUYHOTO 3P deKTa.

5. JIBymepHoe otceuenue. Anroputm otceueHuss CazepieHna-KosHa, OCHOBaHHBIM Ha
pa30ueHun OTpe3Ka.

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

7. Buytpennee u BHemiHee otceueHue. Onpenenenre Gpakra BHITYKIOCTH MHOTOYTOJbHUKA
Y BBIYHCJICHUE €T0 BHYTPEHHUX HOpMaiel. Pa3Orenne HEeBBITYKIBIX MHOTOYTOJIbHUKOB.

8. TpexmepHoe orceueHue. TpexMepHBI alTOPUTM pa3OueHUs CPEAHEH TOUKOM.

9. Tpexmepnsiii anroputm Kupyca-beka. Onpenenenue BBITYKIOCTH TPEXMEPHOTO Tena U
BBIUMCJICHHE BHYTPEHHUX HOpMaJiel K ero rpaHsaM. Pazpesanue HEBBITYKIIBIX TEI.

10. Otceuenne MHOTOYTOJNBHUKOB. IlocienoBaTenbHOE OTCEYEHHE MHOTOYTOJBHUKA —
anroputM CazepieHaa-XoKMEeHa.

11. HeBbImyKJIbIe OTCEKarOIIUE 00JIacTH — anroput™ Belinepa-AszepToHa.

12. 3amaya ynaneHus HEBUIUMBIX JIMHUA W TOBEPXHOCTEH. AJTOPUTM ILIABAIOLIETO
TOpPU30HTA.

13. Anroputm Beiinepa-AzepToHa 1 yAaJIeHUS HEBUIUMBIX TUHUN U TTIOBEPXHOCTEH.

14. Anroput™, ucnoib3yomui z-0ydep. AIrOpUTMBL, HCIIOIB3YIOIINE CITUCOK TIPUOPUTETOB.

15. AIropuT™Mbl TMOCTPOYHOTO CKaHUPOBAHUS. AJTOPUTM MOCTPOYHOI'O CKAaHUPOBAHUSA,
UCTIONB3YIONIHH Z-0ydep.

16. [Ipocras Moes ocBeneHus. 3akpacka MetogoM ['ypo. 3akpacka dDoHra.

17. Ilpo3paunocts. Tenu. dakrypa.

18. I'moGanpHast MO/IEITh OCBEIIEHHSI C TPACCHPOBKOH Jryueit. L[Ber.

19. OcHoBsl (hpaxTanoB: oOpaTHas CBA3b U UTepanus. OCHOBHBIE THIIbI IPOLIECCOB 00PATHON
cBs3u. [1o060uHbIN 3P PeKT MaIbIX BOZMYIICHUH.

20. Knaccuueckne (Qpakransl u  camomnonobue. MuoxectBo Kanropa. @pakraisl
CeprnuHCKOro.

21. Kpuas Koxa. Kpusble, 3anonstomnye noBepxHocts. @pakraabHble KPUBbIE U PEKYPCHUH.

22. MuoxectBa JKromms w MaHaens0poTa M HX KOMIBIOTEPHOE IOCTpoeHHEe. Ywncio
@eiirendayma 1 €ro YHUBEPCaIbHOCTb.

23. ®pakranpHas rTpaduka. KoawpoBaHWe W300paKEHHH ¢  TOMOINBIO  MPOCTHIX
npeoOpa3oBanuil. dpakrangbHOe cxxaTHe n3odpaxenus. IFS-¢ppakransl. JlekoaupoBanue
CKaThIX N300paXKeHH
Ilepeyenr KoMmIeTeHUMH (YACTH KOMIIETEHIUM), IPOBEPAEMbIX OLEHOYHBIM

CPeACTBOM

WTIK-4.2 (06.001 D/03.06 31.2)
UITK-4.3 (06.001 D/03.06 31.3)
UIIK-4.5 (06.015 B/16.5 31.3)
UIIK-4.11 (06.001 D/03.06 V.2)
UTIK-4.12 (06.016 A/30.6 ¥.2)

4.2 MeToauueckue MaTepuaJbl, onpeaeasiole Npoueaypbl OueHUBaHUs 3HAHMUH,

YMeHHIi, HaBbIKOB W (MJIH) ONBITA AeATEJbHOCTH, XapPaKTepPU3YKOIIUX ITAMNbI
(popMupoBaHus KOMIETEeHIIHI

MeToauuyeckue PEKOMEHAAIUHA, ONTPEACTAIOIIUE ITPOHECAYPDI OHCHUBAHUSA TECTOB:



Tecrt npoBoautcs onnaiin B cucteme Moodle niu Google Docs u orpanuveH 1mo BpeMeHH.
Ha cnmauy Tecra maercst qBe MOMBITKH. TeCT CUMTAETCsl YCIEIIHO MPONACHHBIM €CITU CTYACHT
IpaBWIbHO O0TBeTHII Ha 70% BOIpPOCOB.

MeToanuecKne pPeKOMEHIAIMH, OIpele/sIioIie MNpoueaypbl OIeHHBAHHS Ha
KOHTPOJIbHbIE BOIPOCHI:

Ompoc mpoBoxutcs B nucbkMeHHoi ¢opme B cucrteme Moodle i Google Docs u
OrpaHUYEH MO BPEMEHH.

O1neHOYHBIC CpEICTBA JUIS MHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHIAMBUAYATBHBIX MCUXO(DH3NIECKIX OCOOCHHOCTEH.

— 1Ipy He0OXOAMMOCTH HHBAIM/IAM U JIUIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MpeaoCTaBIACTCA JOIIOJHUTCIBHOC BPEMA IJIA ITIOATOTOBKH OTBETA HA SK3aMCHEC,

— IIpH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3YJIbTATOB 00YyYEHUS] MHBAIUIIOB M JIHIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 300POBBA IIPEAYCMATPUBACTCA HCIIOJIb30BAHHUEC TCXHUUCCKHUX
CpEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMA OCOOCHHOCTSIMH,

— Ipu H€06XOI[I/IMOCTI/I JIIsL O6y‘IaIOH_H/IXCSI C OIr'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbBA
U WMHBAJIUIOB TIPOIEAypa OICHHBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUYEHHS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsSI [0 JTUCHUIUIMHE TPEAyCcMaTpUBaeT NpeAocTaBlieHHe HHPOpMAIUU B
dbopmax, afanTUpPOBaHHBIX K OTPAHUYCHUSM X 370POBbSI M BOCTIPUATHS WHPOPMAIIHU:

Jns muu ¢ HapyleHUsAMU 3pEHHUS:

— B I1€YaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JIns man ¢ HapyIIeHUAMH CIlTyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO ammapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

,Z[aHHBIf/'I MNEPECUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBUCHMMOCTHU OT KOHTHHICHTA
00ydJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpaTyphbl,

He00X0AUMOI 1JI51 OCBOCHUS IUCUHMILIMHBI (MOAYJIA)

5.1 OcHoBHasi 1uTEpaTypa:

1. YBapoBa A. B. Anroputmbl kKoMmbioTepHOU Tpaduku u ux peanusanus B OPENGL
[Tekct] : yuebHOE mocobue / A. B. YBaposa, B. B. Iloakomsun ; M-Bo oOpa3zoBanust u Hayku Poc.
®denepanun, Kybanckuii roc. yH-T. - KpacHonap : [KyOaHckuii rocy1apcTBeHHBIN YHUBEPCUTET],
2018. - 137 c. : un. - bubauorp.: c. 135. - ISBN 978-5-8209-1461-4

2. BacunweB, C.A. OpenGL. KomnsrotepHast rpaduxa / C.A. BacuibeB ; MUHHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit @enepanun, denepanbHoe rocygapcTBEHHOE OIOKETHOE
o0pa3oBaTelbHOE YUYpeKICHHE BhIcHIero mnpogdeccuonansHoro obpazoBanus «TamOoBCkuit
rOCyIapCTBEHHBI TEeXHUYECKH yHuBepcutrer». - TamOoB : WsmarensctBo ®I'BOY BIIO

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

Jl51s ocBOEHUS TUCIHUIUIMHBI MHBAJIUJAMH U JTUI[AMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbS MMEIOTCSI HM3JaHHS B DJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiim».



5.2 JlonosiHuTeIbHAS IUTEPaTypa:

1. Cenesnes, B. A. KommnbrotepHas rpaduka: yaeOHUK U MPAKTHUKYM JJII aKaJeMHUIECKOTO
OakanaBpuata / B. A. Cenesnes, C. A. JIMutpodeHko. — 2-€ u3., ucup. u gom. — M. :
NznarensctBo KOpaiit, 2017. — 228 ¢. — (Cepus: bakanaBp. Axkanemuueckuii kype). — ISBN
978-5-534-01464-8. - https://biblio-online.ru/book/9D7BE163-F862-4B3C-9E3A-
B5A54292B74D/kompyuternaya-grafika

2. Tlepemutuna, T.O. KomnbiorepHas rpaduka : yuebnoe nocodue / T.O. Ilepemutnna ;
MunucrepcTBo oOpa3oBanust 1 Hayku Poccuiickoit @deneparmu, Tomckuii ['ocynapcTBeHHBII
Vuusepcurer Cucrem Ynpasnenus u Paguosnexkrponuku (TYCVYP). - Tomck : Onb Kontent, 2012.
- 144 c. : un.,tabn., cxem. - ISBN 978-5-4332-0077-7 ; To xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

3. Coxomnosa 0. C.Pa3pabotka npunoxxenuid B cpeae Delphi : yauebnoe mocobue s
CTyZEeHTOB By30B : [B 2 u.]. U. 2 : Komnonents! u ux ucnonszoBanue / FO. C. Cokomnona, C. 1O.
XKynesa. - 2-e uzn., crep. - M. : I'opsiuas nunus-Tenexom, 2013 -
https://e.lanbook.com/book/5195#authors

5.3. [lepuoauyeckue M3IaHusA:
1. bazwl manabeix komnanun «Mct Beioy» http://dlib.eastview.com
2. Dnekrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Onexmponrno-oubauomeynwvie cucmemol (3b6C):

1. OBC «IOPAUT» https://urait.ru/

2. OBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie b6aszvi OanubIxX

1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypwuans! uzgarennsctsa Wiley https://onlinelibrary.wiley.com/
4,
5.

Hayunas snexrponnas 6ubnuorexka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHaoB HOUKOH http://archive.neicon.ru
6. HammonanpHast oSnekTpoHHas OuOnIMOTeKa (JOCTYN K DIEKTpPOHHON  Oubinmoreke
nmuccepranuii Poccuiickoit rocynapcersennoit oubnuorexu (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubnnorexa um. b.H. Enpruna https://www.prlib.ru/
8.  baza mannbix CSD KemOpumkckoro nentpa kpucramiorpaduueckux ganapix (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. Yuusepcurerckas napopmanmonHas cucrema POCCUS http://uisrussia.msu.ru
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HHd)OpMClI/ﬂ/IOHHble CNpaeo4Hble CUCNIEMbL

1. KoncynwsranT [Imtoc - cripaBodHast TpaBoBasi CUCTEMA (JIOCTYII TI0 JIOKAJTLHOM CETH C
KOMIThIOTEPOB OMOIMOTEKN )

Pecypcol c6o600n020 docmyna

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

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

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

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

5. Hudopmanmonnas cucrema "EquHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexknus nupoBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocyiapcTBEHHOr0 HHCTUTYTa pycckoro si3pika uMeHH A.C. Ilymkuna
"OOGpa3oBanue Ha pycckoMm' https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(popManMOHHBIN opTan "Pycckuil si3pIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKUX TOJIKOBBIX CIIOBapel http://www.glossary.ru/;

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

11. ObpazoBatenbublid TopTan "Yueba" http://www.ucheba.com/;

12. 3axonormpoekt "O0 obpa3zoBanuu B Poccuiickoit @enepanyu”. Bornpocsl 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbie d1ekmponHblie 00pasosamenvHvle U UHGopmayuoHuvie pecypcovl Kyol'y

1. Dnexktponnslil katanor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas OubnnoTeka TpyioB yueHbix Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAYJIBHOTO JUHAMUYECKOT0 00y4eHus http://moodle.kubsu.ru

baza yueOHBIX MIaHOB, y4eOHO-METOAMYECKUX KOMILJIEKCOB, MyOIMKaluil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnuorteka nHGOPMAIMOHHBIX PECYpPCcOB Kadeaphl HH(HOPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM http://mschool.kubsu.ru;

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

7. DnexTpoHHbIe 00pa3oBaTeNbHbIE PeCypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJOTHI
B oOpazoBanun KyOI'Y wu mnHayuno-metomuueckoro kypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

w

E

6. Meroanueckue YyKazaHusi JIA OOy4YAIOIIUXCH 1O OCBOCHUIO

AUCHUILIMHBI (MOXYJIs1)

[Mo xypcy mHpeayCMOTPEHO MpPOBEICHUE JICKIIMOHHBIX 3aHITHH, Ha KOTOPBIX JaeTcs
OCHOBHOW CHCTEMaTU3UPOBAHHBIN Marepuall. B Xojie JEKIMOHHBIX 3aHATHH pa30uparoTCs
CBOMCTBA, METOJBI M COOBITHS OCHOBHBIX DJIEMEHTOB MOOWJIBHOIO TMPOrPaMMHUPOBAHHS,
NPUBOJISTCS TIPUMEPHI UX HUCIIOJB30BAHUS, MPOBOAUTCS aHAIN3 HauOoJiee PacHpOCTPaHEHHBIX
omrboK peanuzaruu. [locne mpocaymMBaHus JEKIHH PEKOMEH/YETCS BBIOJIHUTh YIIPAKHEHUS,
NPUBOJMMBIC B ayIUTOPUH TSI CAMOCTOSATEIILHON paboTHI.

ITo xypcy mpemycCMOTpPEHO NpOBEICHUE JTa0OPATOPHBIX 3aHATHH, HA KOTOPBIX JaeTcs
NPUKIAJHON CHCTEMaTH3MpPOBAHHBIA Marepuaid. B xome 3aHATHil pa3dupaioTcs TOTOBBIC
HPOTpaMMHBIE MTPUIIOKEHHS HCIIONB3YIOIINE CBOMCTBA, METOBI 1 COOBITHSI OCHOBHBIX OOBEKTOB
CBII Delphi, a taxke mpuBonsTCsS MpUMEphl pa3pabOTKH MPOrpaMMHBIX TpuiioxkeHuit. [locne
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3aHATUS PEKOMEHIYETCSl BBINOJIHUTH YINPAKHEHHUSA, NPUBOJUMBIE B ayAUTOPUH  JUIS
CaMOCTOSITEIbHOU PaOOTHI.

IIpu camocrosiTenbHONH paboTe CTYACHTOB HEOOXOAMMO U3Y4YUTh JIUTEPATYpY,
NPUBEJCHHYIO B IEPEYHSX BBIIIIE, I OCMBICIIEHUS] BBOJAUMBIX OHATHUI, aHAIM3a IPEJI0KEHHbBIX
MOJIX0/I0B U METO/OB pa3paboTKu mporpamm. PaspabateiBasi pemieHHe HOBOW 3a1au, CTYICHT
JIOJDKEH YMETb BbIOpaTh 3 (QEKTHBHbIE U HAJIEXKHbIE CTPYKTYPbl JAHHBIX Ul IPEACTaBICHUS
UH(OpPMaLKH, 10100paTh COOTBETCTBYIOIINE AITOPUTMBI I UX 00pabOTKH, yUecTh CIICIU(PHUKY
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OyJIeT BhINONIHEHA peann3anusi. CTyAeHT J0JKEH yMETh
BBITOJIHATh TECTHPOBAHME M OTJIAJKY aJTOPUTMOB PELICHHS 337ad C LENbl0 OOHApy)XeHUus, u
YCTpaHEHUs B HUX OIIMOOK.

BaxnelimuM sTanoM Kypca SBISIETCS caMOCTOsITENIbHAs paboTra mo AucuuiuiuHe. B
polecce CaMOCTOATENbHOW paboThl CTYIEHT NPHOOpPETaeT HABBIK CO3/IaHHMsS 3aKOHUEHHOI'O
IPOTPaMMHOTO MTPOAYKTA.

B ocBoeHMM NUCHUIUIMHBI MHBATUAAMH U JIUIIAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHass ydeOHas pabora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIHHOE pa3bsiICHEHNE Y4eOHOT0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAIMM IO MPEIMETY SIBJISIOTCS BaXKHBIM  (DAKTOPOM,
CIOCOOCTBYIOIUM HHIMBUyaTU3allid O0YUYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTA
MEXIy IMperojaBaTelieM W OOYyYaroIUMCS HMHBAJIUIAOM WU JIMIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. llepeueHb HHGPOPMAIMOHHBIX TEXHOJOIMH, HCIOJb3yeMBbIX IIPH
OCYILIECTBJIEHMH 00Pa30BaTeJIbHOI0 Mpoliecca Mo JUCHUIJINHE (MOTYJIIO)

7.1 Ilepevyenb nHGOPMATMOHHO-KOMMYHMKAIMOHHBIX TEXHOJIOT I

— IIpoBepka nomalHuX 3aJaHUi U KOHCYJIbTUPOBAHUE TOCPEACTBOM JIEKTPOHHOU ITOYTHI.

— Hcnonp3oBaHue 3IIEKTPOHHBIX IPE3EHTALMN IPY IPOBEICHUH JEKIIMOHHBIX 3aHATHUI

- Cucrema MOODLE

- [IpoBepka nomamHuX 3ajaHuil 1 KoHCyJIbTHpoBaHue nocpeacrsoM JONC KyoI'yY

7.2 IlepeyeHb JMLEH3MOHHOTO U CBOOOJHO PACNPOCTPAHAEMOrO0 MPOTPAMMHOIO
o0ecrieueHUs

OpenOffice

Komnunsrop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 wu 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
OpeiiMBopk Django
Firefox, mo0as Bepcus
Putty, mobas Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcus
2020-06+

[Tnarua Remote System Explorer (RSE) mns
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


https://www.jetbrains.com/community/education/#classrooms

8. MarepuajibHO-TeXHHYECKOE o0ecnevyeHne Mo JUCUUILIMHE (MOYJII0)

HaumenoBanue yqeGHoﬁ ayJUTOpUHN, €€ OCHAIICHHOCTDb

No Bun pabdor
000pyIOBaHUEM M TEXHHYECKUMHU CPECTBAMH O0YUCHHSI
1. JlexumoHHbIE 3aHATUS | AyauTopus, YKOMIIJICKTOBaHHAs CIeLMaIu3UPOBAHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
2. JlaGopaTopHbI€ 3aHATUS | AyIUTOPHS, YKOMIIJICKTOBaHHAs CIeLUaIU3UPOBAHHOMN
MeOeNnpl0 UM TEXHUYECKMMH  CpeiCTBaMH  OOyuyeHwus,
KOMITBIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00ecrieueHHEM
3. [TpakTueckue 3aHATHA | AyAUTOpHS, YKOMIUIEKTOBaHHAs CIEMAIN3UPOBAHHON
MeOeIbI0 U TEXHUUECKUMH CPEJICTBAMH 00yUSHHSI
4. I'pynmnoseie Aynuropus, YKOMIUIEKTOBaHHAs CIEIMAIN3UPOBAHHON
(MHaUBUYyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpEeACTBAaMH  O0OydeHwus,
KOHCYJIbTallU1 KOMIIbIOTEPAMHU, MPOrpPaMMHBIM 00ecredeHueM
S. Texymuid ~ KOHTpOJIb, | AyAUTOpUS, YKOMIUIEKTOBaHHAas CIELUATIU3UPOBAHHOMN
IIPOMEXYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  O0ydeHus,
arrecrauus KOMIIBIOTEPAMH, IPOrPAMMHBIM 00€CIICUEHHEM
6. CamocrosATenpHas Kabuner g caMocTOsATENbHOM paldOThl, OCHAILEHHBIN
pabota KOMIIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetu «/HTEpHET», MPOrpaMMON 3KPAHHOTO YBEJIWYEHUS U
00ECTIeYeHHBIH JAOCTYNIOM B 3JEKTPOHHYIO HH(OpPMAIOHHO-
00pa30BaTeNIbHYI0 Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue omnpenaensercs OITOIL.




