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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 Ileanb ocBOEHUS JUCITUILIHHBI

Lenpt0 AUCIUIUIMHBI SIBISIETCS (DOPMUPOBAHUE COBPEMEHHBIX TCOPETUUYCCKUX 3HAHUH,
npuoOpeTeHne YMEHUH U HAaBBIKOB, MO3BOJISIFOIINX BJIAJIETh HA IIPAKTUKE OCHOBHBIMU ITPUEMaMU
1 METOJIaMH TEXHOJIOTHUH IPOrPaMMHUPOBAHKS KOMITBIOTEPHOH TpaduKy.

CopepxarenpHOE HAIMOJHEHUE AWCIHUILIMHBI OOYCIOBICHO OOMIMMH 3aJadyaMu B
MOATOTOBKE OakajaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHMS NPOrPAMMBI JAHHOM JUCLUIUIMHBI SBIISETCS
TEOPETHKO-TIParMaTUYECKHUH IMOX0] B 00yICHHUH.

1.2 3agaun AMCHUILIMHBI
OCHOBHBIMU 3a7JauaMU AUCLUIIIINHBI SBIISIOTCA:
- V3ydenue MaTeMaTn4ecKuX OCHOB KOMIIBIOTEPHOH rpadukm;
- V3ydenus anropuTMHUYECKUX OCHOB KOMITBIOTEPHOU TpadyKy;
- PazpaboTka u mpuMeHEeHHE COBPEMEHHBIX MaTEMaTHUYECKUX METOAOB M AITOPUTMOB IS
pelieHus 3a/ad MOJAEIMPOBAHUS U PEATU3alUU HOBBIX CHUCTEM M OOBEKTOB KOMIIBIOTEPHOMU

rpaduKy.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Hucuumumaa «OCHOBBI KOMIBIOTEpHOU Tpadukm» oTHOCHTCS K «YacTth, hopmupyemas
y4aCTHHKaMU 0Opa3oBaTeNbHBIX OTHOIIEHWI» binoka 1 «/lucuumimbel (Momynn)» ydyeOHOro

IJ1aHa.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJIbTaTAMM 0CBOCHHS 00Pa30BaTeIbHOIl IPOrpaMMbI

W3yuenne paHHOW y4yeOHOW JMCIUIUIMHBI HANpPaBICHO HAa (OPMHPOBAHUE Y
00yJaronuXxcs CICNYIONUX KOMITETEHIIUN:

IIK-4

3HaTh

YMmerhb

Baangern

Crnoco0eH aKTMBHO y4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NMPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust
NIIK-4.2 (06.001 D/03.06 3H.2) Tunossle perieHusi, OMOIMOTEKH MPOTPAMMHBIX
MoAyJel, 1abloHbl, KJIAacChl OOBEKTOB, WCIOJb3yeMble TIpH pa3paboTke
CHCTEMHOTI'0 ¥ MPHUKJIAHOTO MPOrPaMMHOI0 00ecredeHus
HIIK-4.3 (06.001 D/03.06 31.3) MeToas! ¥ cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
U TIPUKJIaTHOTO IPOrPaMMHOT0 00ecreueHHsI
HIIK-4.5 (06.015 B/16.5 31.3) Apxurekrypa, YCTPOMUCTBO U (PYHKIIMOHUPOBAHHE
BBIUUCIIUTENIBHBIX ~ CHCTEM, HCIOJb3yeMbIX B pa3pabOTKe CHUCTEMHOTO U
MIPUKIIQJHOTO ITPOTPAMMHOTO 00eCTIeUeHUS
UIIK-4.9 (06.016 A/30.6 3n.2) Bosmoxunoctu WC, wmeronsl pa3paboTKu
MIPUKIIQJHOTO MMPOTPAMMHOTO 00€CTIeUeHUS

NIIK-4.11 (06.001 D/03.06 ¥.2) IlpuMeHSATH METOBI U CPEACTBA TPOESKTUPOBAHUS
CHCTEMHOI'0 U MPHUKJIAJHOTO IPOrpaMMHOTO 00ECTIeYeHUs, CTPYKTYp AaHHBIX, 0a3
JAHHBIX, IPOTPAMMHBIX HHTEp(]EiicoB

NIIK-4.12 (06.016 A/30.6 VY.2) IInanupoBaTh pabOThI B MPOEKTaxX pa3pabOTKU
CUCTEMHOT'0 ¥ MPUKJIAJHOTO IPOrPaMMHOT0 o0ecrieueHus

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSTh METOMBI MIPOBEICHUST SKCIIEPUMEHTOB
MIPH aHaJIN3€ CUCTEMHOTO U MPUKJIAJHOI0 IPOrpaMMHOTO 00ecTeyeH s

HIIK-4.14 (06.001 D/03.06 Tna.1) Pa3paboTka, uW3MEHEHHWE U COTJAaCOBaHHUE
ApPXUTEKTYphl CHCTEMHOTO U TPUKIAAHOTO MPOTPAMMHOIO OOECIeueHus: ¢
CHUCTEMHBIM aHAJIUTUKOM M apXUTEKTOPOM IIPOrpaMMHOr0 0OecreueHus



NIIK-4.16 (06.001 D/03.06 Ta.4) [IpoexkTupoBaHue MporpaMMHBIX HHTEp(]EcoB
pu pa3paboTKe CUCTEMHOTO U MPUKIIATHOTO TPOrPaMMHOTO 00ecTieueHUs
NIIK-4.18 (40.001 A/02.5 Tn.3) BueapeHue pe3yabTaTOB HCCICAOBAHUN |
pa3paboOTOK CHUCTEMHOTO0 ¥ MPUKIAJAHOTO MNPOTPAMMHOTO OOECIeYeHHUs B
COOTBETCTBHUH C YCTAHOBJICHHBIMU TTOJTHOMOYHSIMH

2. CTpyKTYypa M coepKaHue TUCHUILTHHbI

2.1 Pacnpeesnenne TPyA0EMKOCTH JUCHHUILJIMHBI 0 BUIaM padoT

OO6mast TpyI0EMKOCTh JUCIUTIIIMHBI COCTABIIAET 2 3a4. €. (7/29acoB), X pacrnpeaeicHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIe

Cemectpsl
Bup y4eOHoii padoTsl Beero (4acel)
4acoB ¢
KonTakTHasi paboTa, B TOM yncJie: 38,2 | 3872
AyauTOpHBIE 3aHATHSA (BCEro): 34 34
3aHATHSA JIEKIIUOHHOI'O THUIIA 16 16
JlaGoparopHble 3aHATHS 18 18
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNuasi koHTaKTHas1 padora: 4,2 4,2
KonTpons camoctostensHor padotsl (KCP) 4 4
[Ipomexyrounas arrectauust (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 33,8 | 338
[ToaroroBka K 3K3aMeHy
Jac. 72 72
B TOM YHCJIe
O01as Tpy10eMKOCTh KOHTAKTHasA 38,2 | 382
pabdora
3a4. el 2 2

2.2 CTpyKTypa AMCUMIIIMHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM AUCIUIIINHBI.
Paznensl (TeMbl) TUCHUIUIMHBI, U3y4aeMble B 5 cEMecTpe

KoJsimyecTBo 4acoB
Bueayn
o HTOPHA
Ne HaumenoBanue pasaenosn (Tem) Beero AynurtopHas pa6ora o
pabdoTa
J m3 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue B KOMIBIOTEPHYIO TpaPUKy 4 2 2
5 AJNTOpUTMBI BHIYEPUNBAHUS OTPE3KOB U 5 5 4
" | MHOTOYT'OJIbHUKOB
3. | AIropuT™Msl OTCEUEHUS 4 2 2
4 ANTOpPUTMBI yJalleHUs] HEBUAUMBIX TUHUHN U 3 4 4
" | moBepxHOCTEH
5. | Monenu ocBemeHus 4 2 2
6. | ®@pakranpHas rpaduka 8 4 4
HUTOI'O no pa3aenam QMCUHIJIMHBI 34 16 18
KonTpons camoctositensHol paboTsl (KCP) 2




KosuvecTBO YyacoB
Bueayn
Ne HaunmenoBanue pasneiioB (Tem) Beero AyauropHas padora “TO: Ha
padorta
J mn3 JP CPC
1 2 3 4 5 6 7
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroTroBka K TEKyIeMy KOHTPOJIIO
OO01asi TPy10€eMKOCTb MO IMCHMILIHHE 72
2.3 Coaepxxanue pa3aesoB (TeM) IHCHUILIMHbI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
®opmMma
No Hauneroanme Conepxanue pazzena TEKYIIETro
pasieia KOHTPOJISI
1 2 3 4
1. |Benenue B AnmnapaTHas 6a3a MalIMHHOW TpauKH, T
KOMIIBIOTEPHYIO IIPOrpaMMHBIE CPEICTBA KOMITBIOTEPHOU I'paUKH.
rpaduxy I'paduueckue BO3MOKHOCTH SI3bIKOB BEICOKOTO
ypoBHs. I'paduueckue penakropsl. I'paduueckue
sa3bIKU. [ 'padpuaeckre OMOMMOTEKH.
2. |Anroputmsl Hudposoii nuddepeHnnanbHbIi aHAIH3aTOP. T
BBIYEPUHUBAHUS AnroputMm bpesenxema. LlenouncieHHslit
OTPE3KOB U anroput™ bpesenxema. Anroputm bpesenxema
MHOT'OYT'OJIbHUKOB JUIs TeHEepaluy OKpYKHOCTH. PacTpoBas passepTka
CIUIOLIHBIX 00JacTel. 3anonHeHue
MHOT'OYr'OJIbHUKOB. PacTpoBas pa3BepTka
MHOT'OYrOJIbHUKOB. OCHOBBI METOI0B YCTPAHEHUS
CTYIEHYAaTOCTH.
3. |Anroputmsl oTceuenus |AnroputM Caszeprnenaa-Kosna. Anroputm T
pa3zbuenus cpeaneit Toukoit. Anroputm Kupyca-
beka. BHyTpeHHEe 1 BHEIIHEE OTCEUEHUE.
TpexmepHbIil anroput™ pazdoreHus cpeaHen
Toukoil. Tpexmepnsiii anroput™m Kupyca-beka.
Pazpe3anue HeBbITyKIIBIX TeN. OTCeueHue
MHOT'OYT'OJIbHUKOB.
4. |AnropuTmsl yaneHust |AJTOpUTM IUIABAOLIEro TOPU30HTA. AJITOPUTM T
HeBUIUMBIX IuHUN U |PoGeprca. Anroputm BapHoka. Anroputm
IIOBEPXHOCTEH Beiinepa-AzepToHa. ANropuTt™, UCTIONb3YIOINN Z-
Oydep. ANropuTM MOCTPOYHOTO CKAHUPOBAHUSI.
5. [Mogenu ocBemenust  |[Ipoctast Mozens ocBemieHus. OnpeaeneHue T
HOpPMaJIM K OBEpXHOCTH. OmpeneneHne BEKTopa
oTpakeHHsd. 3akpacka MeronoM ['ypo. 3akpacka
®onra. IIpo3paunocts. Tenu. dakrypa. Lser.
6. |®PpakranbHas rpaduka |Kimaccuueckue pakTaisl u caMmonogooue. T
MuosxectBo Kantopa. @paxransl CeprnuHCKOro.
Kpusas Koxa. Kpussle, 3anoHsArOIIME INTIOCKOCTB.
[Ipo6nems! pazmepHOcTH. DpakTaabHble KPUBbIE U
pexypcun. Muoxectsa XKronusg u Mannensopora.




2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA — He MPEeAyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHSA

HanmenoBanwue 1abopaTopHbIX paboT

®opmMma
TEKYLIETO
KOHTPOJIA

3

4

Pemienue 3agau no reme « AITOPUTMBI BBIUEPUUBAHUS OTPE3KOBY.
Ucnonb3ys oubmuorexky OpenGL Bu3yanu3upoBaTh IByMEPHbBIC
MPUMUTHUBBL: OTPE30K, TPEYTOJIbHUK, YETHIPEXYTOJIbHUK, TPOU3BOJIbHBIN
MHOTOYTOJIbHHK.

T

Hcnonb3ys 6ubmmoreky OpenGL BU3yanu3upoBaTh TpeXxMepHbIE
¢urypsr: ky0. Ha mpumepe Bu3yanu3aun Kyoa pacCMOTPETh pa3iiyHbIe
BapUAHThI HACTPOWKH BUJIOBBIX IIAPAMETPOB.

3anava: Pa3zpaborars mporpaMMHYIO peain3aluio alropuTMa pa3oueHus
CpeaHen TOYKOM.

TpeboBanust K 3P PEKTUBHOCTH: BBHITIOTHUTH OLEHKY 2PPEKTUBHOCTH
TEOPETUYECKOI0 aIrOpUTMa, pa3padboTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOTO aNTrOpUTMa, YOSAUTHCS B TOCTUTHYTOM 3()PEeKTUBHOCTHU IO
BpEeMEHH paboTHI U 3aTpaTaM MaMsTH.

PaccMoTpeTh 0071acTH BO3MOXHOTO TIPUMEHEHUS allTOPUTMA.

CoCTaBUTh OTYET: ONKUCATh CTPYKTYPY MPOTPAMMBI, CIICTIU(PUKAITAN
MO/JTyJICH, TECTOBBIC IPUMEPBI, 00JIACTH MPHUMEHEHHSI.

3anaua: Pa3zpabortaTs mporpaMmHyIo peanuzaiuio aaroputma Kosna-
Cazeprnenpa.

TpeboBanus K 3()(heKTUBHOCTH: BBIIIOIHUTH OLIEHKY 3 ()EKTUBHOCTH
TEOPETUYECKOr0 allrOpUTMa, pa3paboTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOT0 arOpUTMa, YOEAUTHCS B TOCTUTHYTOM 3(pPEeKTUBHOCTH 1O
BpEMEHH paboThl U 3aTpaTaM MaMsATH.

PaccMoTtpeTs 0061acT BO3MOKHOTO TPUMEHEHHUS aIrOpUTMa.

CocTaBUTh OTYET: OMUCATh CTPYKTYPY MPOrpaMMBbl, CrieluPUKAIIIH
MOJTyJIeH, TECTOBBIE IIPUMEPHI, 00JIACTH MPHUMEHEHHSI.

3anaua: PazpaboTaTh MporpaMMHYIO peajin3anuio anropurma Pobeprcea.
TpeboBanust K 3P PEKTUBHOCTU: BBHIIIOJHUTH OLEHKY 3P PEKTUBHOCTH
TEOPETUYECKOI0 alirOpUTMa, pa3padboTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOT0 aJNTrOpUTMa, yOEAUTHCS B TOCTUTHYTOH 3(PPEKTUBHOCTHU IO
BpEMEHH paboThl U 3aTpaTaM MaMsATH.

PaccMoTtpeTs 061acT BO3MOKHOTO TPUMEHEHHUS aIrOpUTMa.

CocTaBUTh OTYET: OMHUCATh CTPYKTYPY MPOrpaMMBbl, CrielupUKALIH
MOJ1yJIed, TECTOBbIE MPUMEPHI, 00JaCTH IPUMEHEHUSI.

3anaua: PazpaboTraTh MporpaMMHYIO pean3aluio aropurMa BapHoka.
TpeboBanust kK 3P PEKTUBHOCTU: BBHIIOJHUTH OLEHKY 3P PEKTUBHOCTH
TEOPETUYECKOT0 aliTOpUTMa, pa3padboTaTh HAOOPHI TECTUPOBAHUS
COOCTBEHHOT0 aNropUTMa, yOeAUTHCS B TOCTUTHYTOM 3(pPEeKTUBHOCTH 1O
BpEeMEHH paboTHl U 3aTpaTaM MaMsATH.

PaccmoTtpeTs 0651acTH BO3MOKHOTO PUMEHEHUS allTOpUTMA.

CocTaBUTh OTYET: OMUCATh CTPYKTYPY MPOrPaMMBbl, CTIeHU(PUKAIIH
MOJ1yJIed, TECTOBbIE MPUMEPHI, 00JACTH PUMEHEHUSI.

Ucnonw3ys 6ubnanoreky OpenGL Bu3yanuzupoBaTh TpeXMEpPHBIA 00BEKT,
J100aBUTh UCTOYHHUKH OCBELICHHUS.




2.3.4 KypcoBblie padoThl — He IPeAyCMOTPEHbI
2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIMUXCcH M0 JUCHHUILIMHE (MOTYJII0)

[TepeueHsb yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 |U3yuenue Meroanueckue ykKazaHUs MO OpPraHU3AIMH CaMOCTOSTEIbHOMN
TEOPETUUYECKOTO paboThI CTYJCHTOB, YTBEpKICHHbIE kadenpoit
MaTtepuaga nH(GOPMAMOHHBIX TeXHOJorui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUs MO OpraHU3aliyd CaMOCTOSITENbHOM
paboThI CTYJEHTOB, YTBEPXK/ICHHBIE kadenpoii
nH(pOPMaIMOHHBIX TeXHOJOTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-METOAUYECKUE MaTepHalbl JJIs CaMOCTOSTENbHONW paboThl OOyYaroIIMXCs W3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(POpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B Mie4aTHO (hopme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUs MU OIIOPHO-JBUTaTEIBLHOTO alapara:

— B I1e4aTHoOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHMHIE€HTA
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootserctBum ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI MIpeycCMaTpUBaET
UCMOJIBb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTE/IbHbIE TEXHOJIOTHH: UYTCHHE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MallblX TIpymm, pa3dop
IIPAKTUYECKHX 3a7a4 U KeHCOB.
ITpu oOyueHMH UCIONB3YIOTCS CIEAYIOINEe 00pa30BaTeIbHbIE TEXHOJIOTHHU:

— TexHonoruss KOMMYHHKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM Asist
a/IanTallMi K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHONH KOMMYHHUKAIIUH.

— Texunomnorust paszHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0Yy4YEeHHs — MpeAroiaraer
OCYIIIECTBJIEHUE [103HABATEIbHON NEATEIbHOCTH CTYJIEHTOB C YYETOM MX HHIMBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHUE JAMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOMU
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonorusst MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuBaeT JeNeHHE COJep KaHus
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOLyJN ), MHTETPUPOBAaHHbBIE B OOIINI KypC.
— MHudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmupsior pamku

06p330BaTeJ'II)HOFO Iponecca, MmoBbIIasd €ro MPaKTUYCCKYHO HaIllpaBJICHHOCTD, CHOCO6CTByIOT




WHTEHCU(DHUKAIIUA CaMOCTOSITEILHON pPAa0OThl ydJalMXcsi W TOBBIIMICHUIO ITO3HABATEIbHOU
aktuBHOCTH. B pamkax UKT Boeiaenstorcst 2 BuAa TEXHOIOTHI:

— TexHONOTHs HCHOJB30BAHUS KOMIIBIOTEPHBIX MHPOTpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJTHUTB MpOIiece 00yUCHHS S3BIKY HA BCEX YPOBHSX.
— IHTEpHET-TEeXHOJIOTMM — IPEAOCTABISAIOT LIMPOKUE BO3MOKHOCTH JUIS  IIOMCKA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHS HAyYHbIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYyaINW3alUU OOydY€HHs — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJ, YYHUTHIBas WHIUBHIyaJbHbBIE OCOOCHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJICMCTBYS yYalllUXCsl C LEJbI0 pEIICHUs 3a/ladyd, KOTopas ONpEAeNseTcs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEISSA Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJIEI0 B3aUMHOIO OOy4YeHHs,
OCYIIECTBJISAI KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILLECHUE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs pslia BO3MOXKHBIX
CI0oCco00B peleHus NMpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PAacCKphIBasl JTUUHOCTHBIN
HOTEHIMAJ KaXKJJ0r0 y4alerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOM KPUTHUUECKHM OTHOCUTbCA K HMH(DOPMALUU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosib3oBaHHEe B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYIO AaKTHBHOCTb, Ppa3BHBAIOT I103HABATEJIbHBIE
IPOILIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
Oyaymuii CrieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BATEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTh CTYIEHTOB B TPYIIIIE MO
PYKOBOJCTBOM JIMJIEPA, HATIPABJICHHAs Ha pelieHre o0ei 3ajaun MyTéM TBOPUYECKOTO CIIOKEHUS
pe3ybTaTOB HMHIMBUAYAJIbHOW pabOThl UYJIEHOB KOMAaHJIbl C JICJIGHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - UHAWBUIyaJIbHAS UM KOJUIEKTUBHAS AESITEIbHOCTD 110 0TOODY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPENEIIEHHON TeMe, B pe3ysIbTaTe KOTOPO
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTyallud - aHaJU3 PeajbHbIX NMPOOJIEMHBIX CUTYyalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH MpodecCHOHANbHOM AEATENbHOCTH, M TMOUCK BapHaHTOB
Jy4lIUX PEIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTesbHasl e TEIIbHOCTh, HAlIPAaBJIEHHAs Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOTr0, pe(IeKCUBHOTO MBIIIICHHSI, CTIOCOOHOTO BBIIBUHYTh HOBBIE
UJEeU U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajad M CUTYyalMil [IMPOKO HCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHalu3a
pe3ybTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH Kak]10i KOHKPETHOM 3a/1a4il UMEETCsl, Kak IPaBHJI0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIMY€ECTBO
I/IcnonwyeMue HHTCPAKTUBHBLIC 06pa30BaTeJ’leLle

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX

TEXHOJIOT'UHU
4acoB
[IpakTrueckue 3aHATHS B pexumMax
5 JI, JIP B3aUMOJICHCTBUS «IIPEMOJABATENb — CTYACHT» U 6

«CTYJEHT — CTYJICHT»




KOJINY€eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anaTus MHTEPAKTHBHBIX
TeXHOJIOTHHU
4acoB
Hroro 6

Tembl, 3aaHusi U BOIPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBl CHOPMUPOBATH
HABBIKM TOWUCKAa HH(DOPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSITh U YIIyOJIATh 3HAHHS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Toxxoxa pa3bopa KOHKPETHBIX CUTYAIUI IIMPOKO UCTIONB3YETCS KaK MPEroaaBaTeyieM, TaK
U CTYJICHTaMU TIPU TPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JIns Wil ¢ OrpaHHMYEHHBIME BO3MOXKHOCTSIMU 3/I0POBBSI IIPEIYCMOTPEHA OpraHHU3alius
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DJICKTPOHHOH TTOYTHI.

JIJ1s1 JTAI ¢ HApYIICHUSIMUA 3PCHHS

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

J1J1st JIMI] ¢ HApYIICHUSIMH OTIOPHO-IBUTATEIBHOTO arlapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIns Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI ITPEIYCMOTPEHA OpraHHU3aIus
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

JlaHHBIN TEepPeYeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

8. OIIeHO‘-IHbIe H METOAUYECCKHUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa Ui TeKYHIero KOHTPOJSA  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUI 00Yy4aroIMXcs, OCBOMBIIMX MporpamMmy ydeOHOW AMCUMILIMHBI «Ha3BaHHE
JUCLUTUINHBD.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJISl B (hopMe TECTOBBIX 3a/laHUi, MOKJIaJa-Tpe3eHTalluyd MO MPOOJIIEMHBIM BOINpOCaM,
Pa3HOYPOBHEBBIX 3aJ]aHUI, U MPOMEKYTOYHON aTTecTaluM B (hopMe BOIIPOCOB U 3aJaHUM K
3a4ery.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX IICUXOPU3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BpeMs JUIsl TOATOTOBKHM OTBETA HAa SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyUSHHS MHBAJIUAOB U JIUIIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pPE3YNbTaTOB OOYYEHHUS MO JAMCLUUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUSI Pe3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpUBaeT IpeoCTaBlIeHUE
uHpopMmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHUYEHHUSIM HX 370POBbS W BOCIPHATHS
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:



— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIuist T1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jis v11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ arrecranum

HaunmenoBanune
Ne KonTponupyemeie pasaeinsl Ko xonTponupyemoit OLICHOYHOI'O CPEICTBA
/11 (TeMBbl) TUCIUTUTAHBI* KOMICTEHITNH (HITH €€ 9acTH) Texymmmii [IpomexxyTrouHas
KOHTPOJIb aTTecTalus
1 ANTOpUTMBI BEIYEPUUBAHUS NIIK-4.2 (06.001 D/03.06 31.2) | Ompoc, Ormpoc, peleHue
OTPE3KOB U MHOTOYTOJILHAKOB pemieHue 3agad | 3amad
2 ANTOPUTMBI OTCEUCHUS HNIIK-4.3 (06.001 D/03.06 31.3) | Ompoc, Ormpoc, peleHue
pelieHue 3ajgad | 3agau
AJITOPUTMBI yAaJICHUS WNIIK-4.5 (06.015 B/16.5 31.3) Omnpoc, Ompoc, peieHue
3 HEBUJUMBIX JINHUN U peuleHue 3a1a4 | 3axa4
MOBEPXHOCTEN
4 Mopenu oCBeICHHS HUIIK-4.11 (06.001 D/03.06 ¥.2) | Ompoc, Omnpoc, pemieHne
pelieHue 3ajgad | 3agad
5 dpaxransHas rpaduka NIIK-4.12 (06.016 A/30.6 ¥Y.2) | Ompoc, Omnpoc, pemieHne
pelieHue 3ajgad | 3agad

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA OUEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeHII i

CoorBercTBe MOPOTrOBOMY VPOBHI0 O0OCBOECHHSA KOMIIETEHIINH MJIaHUPYEMbIM
pe3yibraTaM OOyueHHS U KPUTEPUSM HX OIICHMBAHUS (OLICHKA: YAOBJETBOPUTEIHLHO /3a4TEHO):
IIK-4 Crnoco0eH aKTMBHO Yy4acTBOBAaTh B pPa3padoTKe CHCTEMHOI0 M INMPHKJIAJIHOIO
MPOrpaMMHOI0 odecreyeHust
3HaTh NIIK-4.2 (06.001 D/03.06 3H.2) Tunossle pemieHusi, OMOIMOTEKH TPOTrPAMMHBIX
MoAyJeH, 1abloHbl, KJIAacChl OOBEKTOB, MWCMOJb3yeMble TIpH pa3paboTke
CHCTEMHOTI'0 ¥ MPHUKJIAHOTO MPOrPaMMHOI0 o0ecreyeHus
NITK-4.3 (06.001 D/03.06 31.3) MeToas! ¥ cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
U TIPUKJIaTHOTO IPOrPaMMHOTO 00eCTIeUeHHU S
HIIK-4.5 (06.015 B/16.5 31.3) Apxurekrypa, YCTPOMUCTBO U (PYHKIIMOHUPOBAHHE
BBIUMCIIUTENIBHBIX ~ CHCTEM, HCIOJb3yeMbIX B pa3padOTKe CHUCTEMHOTO U
MPUKIIQHOTO TPOTPAMMHOTO 00eCTIeUeHUS
UIIK-4.9 (06.016 A/30.6 3H.2) Bosmoxsnoctu WC, wmetomsl pa3paboTku
MPUKIIQJHOTO ITPOTPAMMHOTO 00€CTIeUeHUS

Ymersn NIIK-4.11 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA IPOESKTUPOBAHUS
CHCTEMHOI'0 U MPHUKJIAJTHOTO IPOrpaMMHOTO oOecrieueHusl, CTPYKTYp JaHHbIX, 0a3
JAHHBIX, IPOTPAMMHBIX HHTEP(]EicoB
NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBath pabOThl B MPOEKTaxX pa3pabOTKU
CUCTEMHOT'0 U MPUKJIAIHOTO IPOrPaMMHOT0 o0ecrieueHus
NIIK-4.13 (40.001 A/02.5 ¥.3) [IpumeHSTh METOMBI IPOBEICHUS SKCTIEPUMEHTOB
MIPY aHaJIM3€ CUCTEMHOTO U MPUKJIAJHOI0 IPOrpaMMHOTO 00ecTieyeH st



Baaners UIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paborka, W3MeHEHHWE W COTJACOBaHHUE

APXUTEKTYphl CHCTEMHOTO W TPUKIAAHOTO MPOTPAMMHOIO OOECIeueHus: ¢
CHCTEMHBIM aHAJTUTUKOM H apXUTEKTOPOM MPOTPaMMHOT0 00ECIICUCHUS
NIIK-4.16 (06.001 D/03.06 Tn.4) [IpoekTrpoBaHue MPOTpaMMHBIX HHTEPEHCOB
pH pa3paboTKe CUCTEMHOTO W MPUKIIAJHOTO TPOrPAMMHOTO 00ecieueHUs
NIIK-4.18 (40.001 A/02.5 Tn.3) Buempenue pe3yabTaTOB HCCICIOBAHUN U
pa3pabOTOK CHUCTEMHOTO ¥ MPHKIAIHOTO MPOrpaMMHOTO oOOecreueHusl B
COOTBETCTBHUH C YCTAHOBJICHHBIMU TTOJTHOMOYHSIMH

TunoBbie KOHTPOJIbBHBIE 3aIaHUA WJIN UHBIC MaTEpUAJIbI, H606X0)II/IMBIC AJI OCHKHU

3HAHWI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHINH B MIPoLiecce OCBOEHHS 00pPa30BaTeILHOI MPOrpaMMbl

TunoBbie KOHTPOJIbHBIC 3aIaHUA WX HHbIC MaTEpPpHUAJIbI, HEOﬁXOI[I/IMbIe AJId OHE€HKH

3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTePHU3YKWIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIM B IIpolecce OCBOCHUA 00pa30BaTeILHON NPOrPaMMbI
Tumnosblie TeCTOBbIE U KOHTPOJIbHbIE 321aHUSA

Baﬂaqn 10 TEMEC ((AJIFODI/ITMI)I BbIYCPYUBAHUA OTPE3KOB 1 MHOT'OYI'OJIbHUKOB))

1.

10.

11.

x3 —4x? +3x

[Toctpouts rpadux GyHKIUH Y= | |
X

. Ilo Ha)xaTHUIO KJIaBUII U3MEHSTH PEKHUM

OTOOpaXEHUS: TOYKAMU WII JTUHUSIMH.
[octpouts Tpaduk GyHKIMH Y= X’ —2X—‘X2 + X—].‘. [To HaxxaTUIO KIIABUII U3MEHATH

PEKUM OTO6pa)KeHI/IHZ TOYKaMHU HJIN JIMHUAMU.

[Toctpouts rpadux ¢yHKIMH Y=

1
—2+ . 1lo HaxaTuiO KJIaBUII H3MEHATH PEXKUM
X_

OTO6pa)KeHI/IHZ TOYKaMH HJIM JIMHHUAMMU.

[octpouts rpaduk QyHkmun y=2"%,

0T06pa)KCHI/I$I: TOYKaMH HJIN JIMHUAMMU.

Ilo HaxaTHIO KIABHUII H3MEHSITH PEKUM

[Toctpouts rpaduk pyHKINN y:\& —+/1—X . Ilo HaXaTHIO KIABHII U3MEHITH PEIKUM
OTOOpaXEHHS: TOYKAMU W JTUHUSIMH.
[Moctpouts rpaduk ¢GyHKIMH Y=X*SIiNX. [lo HaXaTHIO KJIaBHII H3MEHATH PEXHM
OTOOpaXEHUS: TOYKAMU HIIA JTUHUSIMH.

1
[Toctpouts rpaduk ¢pyHkiuu y= ———— . [lo HaXkaTHIO KIABUII U3MEHATH PEKUM

2X% —2X + =
2

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

Ioctpouts rpadux QyHkman y= 27"

OTO6pa)KeHI/I$IZ TOYKaMH HUJIN JIMHUSAMMU.

IlIo HaxkaTHiO KIIABHUII H3MEHSITH PCKUM

[Moctpouts tpaduk (QyHKIMU Y= 22,

0T06pa)KCHI/I$I2 TOYKaMHU UJIH JIUHUSIMH.
4x2-8x+3
HOCTpOI/ITB rpaq)I/IK (byHKHI/H/I y:§ . Ilo HaxxkaTurO KJIaBUII W3MEHATH pexXuM

ITo Ha)xaTWiO KIIABUII W3MEHSATH PEXKUM

OTOOpaXKEHHSI: TOYKAMU WU JIMHUSMHU.

Hamucate mnporpammy, KoOTOpass AEMOHCTPUPYET [BUKEHHE MPSIMOYTOJIbHUKA IO
JIMAarOHAJISIM: U3 JIEBOT'O BEPXHETO YyIJia — B IPABBIM HU>)KHUH, a 3aTEM U3 IPABOTO BEPXHETO
yIJIa — B JIEBBIM HUKHUM.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Hanucare nporpamMmy, KOTOpast 10 HAKAaTUIO KIABUII PEAIN3YET CICAYIOIINE NCHCTBUSA
HaJ TPEYroJbHUKOM: | —TpeyrojbHUK pacTeT U3 LIEHTpa 10 I'paHUIll SKpaHa Wiu 2 —
YMEHBILIATHCS OT IPAHUL] SKPAHA K LIEHTPY.

CocrtaBuTh  IHporpamMmy, KOTOpass  JEMOHCTPUPYET  JABW)KEHHE  IPAaBUJIBHOTO
LIECTUYTOJIBHHKA 110 HA)KaTUIO KJIABULI: 1 — I10 TOPU30HTaNIH, 2 — 10 BEPTHKAJIN.
CocTtaBuTh mporpaMMy, KOTOpas JAEMOHCTPUPYET JBUKEHHE YBEIMYMBAIOIIETOCH
IPSIMOYTOJIBHHKA 110 IUAarOHAJIH.

N300pa3uth Ha 7KpaHe OTPE30K, BPALIAIOIIMNCA B IJIOCKOCTU 3KpaHa BOKPYI TOYKH,
JIEeTISAIEH OTPE30K B OTHOIIEHUH 1:3.

N300pa3uth Ha 3KpaHe MPSAMOYIOJIbHHUK, BPAIIAIOIIUNCA B IUIOCKOCTH 3KpaHa BOKPYT
CBOEH CepeIvHbI.

CocTaBuTh IIporpaMMy, KOTOpasi IOKa3blBaeT YIPYIMi yJaap IBYX KBaapaToB, KOTOpBIE
JBUKYTCSL HABCTpEUY APYT APYTy, CTAIKHUBAIOTCS W NPOAOJDKAIOT IBUKCHHUE B Pa3HbIC
cTopoHbl. KBagpaTel JOKHBI OBITH pa3HOIO IBETA.

N300pa3uth Ha 3KpaHe OTPE30K, BPALIAIOMIMICS B IUIOCKOCTH 3KpaHa BOKPYT CBOEH
CEpEIUHBI.

N300pa3uth Ha 3KpaHe TPEYTroJIbHUK, BPAILIAIOIIUNACS B MIJIOCKOCTH 3KpaHa BOKPYT' CBOEH
BEPILHHbI

[TocTponTh HaOOP IJIOCKMX MHOTOYTOJIBHUKOB C IUIaBHOM 3ayinBKOM. HaxkaTneM KiaBuIl
M3MEHATH L[BETA 3aJIUBKU.

[Toctpouts poMO ¢ momouIbio MOBOpoTa KBajaparta. [1o HaXKaTUIO KIIaBUII U3MEHATh €ro
MaciTad v BETOBYIO 3aJIUBKY.

Ocy1iecTBUTh BpalleHUE CI0KHON (UTYphl, COCTABICHHON U3 ABYMEPHBIX IPUMUTHBOB,
10 U IPOTUB YaCOBOM CTPEJIKU 110 HAYKATHUIO KJIABUIII.

Hcnonb3ys omepauuu MaciiTaOMpOBaHUs, [OBOpOTa U  IEPEeHOca, IOCTPOUTH
KaJIeII0CKONMYECKOe N300pakeHNE Ha OCHOBE HECKOJIbKUX JIBYMEPHbBIX IPUMUTHBOB.
Hanummre nporpammy, KOTopas MoOJAENIMpyeT paboTy yacoB ¢ MasTHMKOM. Ha uacax
0TOOpa3uTe JBE ABMKYIIUECS C PA3IUYHON CKOPOCTHIO CTPEIIKH.

Hanummre nmporpammy, kotopasi Moenupyer padoty yacoB. Ha dacax oroOpa3ute Bce
TPU JIBUXKYILIUECS C Pa3IMYHON CKOPOCTHIO CTPEIIKH.

Hanummre nporpamMmy BBIBOA «3BE3THOrO HeOa», HCMONb3Yys OINEpallld MOBOPOTA,
nepeHoca U MaclITabupOBaHHUS.

Hapucyiite necTHUly W3 IIATH CTYNEHEK C «KOBPOBOU JOPOKKOHM IOCEPEIHHEN.
Komno3zuius MoxeT BpalaTbCsi BOKPYT CBOEH OCH C ITOMOIIBIO KJIIaBUATYPHI.

Hanummre nporpammy BbIBoja rpaduka gyHkimuu y= tg (x)+5*sin (x). [lo Haxaruto
KJIABUII U3MEHSATH PEXKUM OTOOPAKEHUS: TOUKaMU WJIN JTUHUSIMH.

3agaun 0o TeMe «ANTOPUTMEI OTCCUCHUSIY

Hcnons3ys nByMepHbIE IPUMUTHUBBL, IOCTPOUTH ABYMEPHYIO KOMITO3UIIMIO. KOMITO3UIUS JOJKHA
BpalaThCs 10 HAXKATHIO KJIaBHII. Y UYUTHIBATh I'PAaHUIIbI 00JIACTH BBIBOJIA CLICHBI. BBeCTH Ha clieHy
IJIOCKOCTh OTCEYEHUH.

ook owndE

Kunoit nom.

JlerkoBoit aBTOMOOUJIb.
HoBoroanss enxa.
['py30Boii aBTOMOOHIIB.
TaHk.

IlepcoHATBHBIN KOMITBIOTED.

3ajaun 1o TeMe «AJITOPUTMEI VIAJIEHUST HEBUJIMMBIX JIMHUHU M IOBEPXHOCTEN)

Hcnonp3yss TpeXMEpHbBIE NPUMUTHUBBI, MOCTPOUTH TPEXMEPHYIO Komrosuuuioo. Kommosuius
JIOJDKHA BpAIIaThCSl 10 HAXATUIO KJIABUII. BKIIOYMTHE pexuM paboThl C TpPEeXMEPHBIM
IIPOCTPAHCTBOM JUIsI KOPPEKTHOTO YAAICHHSI HEBUAUMBIX JJUHUN U TOBEPXHOCTEM.



CoNoO~WNE

10.
11.

I'ycenuna.
ONUMITHACKHAN MHIIIKA.
Bunnu-nyx.

Jlec.

Kunou nom.

Kotenok.

ben30B03.

['py30BOii aBTOMOOUIIb.
JlerkoBo# aBTOMOOUJIb.
OOCOCHHBIN CTOM.
Cawmonner.

3agaun no TemMe «MoaelM OCBEIICHUS)

N300pa3uth MpoU3BOJIbHBIA TPEXMEPHBIN NMPUMHUTHUB, OPraHU30BaTh MEPEMEIIEHUE UCTOYHHMKA

cBeTa:
1.

HBOoNoOORWDN

18.

19.

20.

21.

22.

23.

0.
11.
12.
13.
14.
15.
16.
17.

B mockoct XOZ 1o KocuHycy.

B mockoctu XOY no cunycy.

B mockoctn YOZ 110 muaroHaisim.

B mmockoctn XOZ no crimpanmy.

B mockoctu XOY 110 OKpYKHOCTH.

B mnockoctu YOZ no TaHreHcy.

B mockoctn XOZ o napaborne.

B mnockoctr YOZ 110 sin?(y).

B mnockocti XOY 1o cost2(y).

B mnockoctu XOZ no noMaHON JIMHUU, COSTUHSIONICH TUaroHaIbHbBIE YTIIbI.

B mnockoctu XOZ 110 nuaroHaism.

B mnockoctu XOY OT nieHTpa K yriiam.

B mockoctr YOZ OT yIiioB K IIEHTPY.

B mtockoct YOZ 110 OKpYyXHOCTH 10 YaCOBOM CTpEJIKE.

B miockoctn XOZ 110 OKpY’>KHOCTH MPOTUB YaCOBOW CTPEIIKH.

B mtockoct XOY 10 NOMyKpyry «Tyaa-oopaTHO.

Hanwmmure mnporpaMMy CKaThIBArOIIErocss MO HAKIOHHOMY KENM0Oy BpaIIaromerocs
BOKPYT cBoel ocu mapuka. OcBelleHHe CIIeHbl — PACCESIHHBIN CBET KPAaCHOT'O OTTEHKA.
Bpamatomuiicss BOKpYr CBO€H OCH LIWJIMHAP JABUKETCS «BBEPX-BHU3». MICTOUHUK cBeTa
UMEET HalpaBJIEHHBIN My4OK CHHETO CBETa.

Top Bpamaercs BOKpyT cBoeii ocu. Hajg HUM ycTaHOBJIEH HCTOYHHUK (DOHOBOTO 3€TICHOTO
CBeTa.

Han xy6om ycranoBieHO 2 (hOHOBBIX UCTOYHHKA CBETA (3€JIEHBIN ClieBa U >KEIThIN
CIpaBa).

[Toctpouts TpexmepHyro ¢urypy. Mcrons3ys KIaBHIIN, W3MEHATH THUIBI WCTOYHHKOB
OCBEIICHUS.

[Toctpouts Tpexmepryto ¢urypy. [1o HakaTHIO KJIABUII H3MEHSATH IBETOBYIO TaMMy
paccessHHOTO U3JIy4YeHHUs OT MCTOYHHUKA CBETA.

[Toctpouts Tpexmepryto ¢urypy. [1o HakaTHIO KJIABUII H3MEHSATH IBETOBYIO TaMMy
(OHOBOT'O U3TY4YEHUS OT UCTOUYHHKA CBETA.

3agaum no TeMe «PpakragpHas I‘Da(bI/II(a»

[TocTpouTh POU3BOIBHYIO (PAKTATIBHYIO KOMITO3UIIMIO, UCIOIb3YsI U3BECTHBIE (DOPMYIIBI IS
3agaHus ppaKTaTbHBIX H300pakeHUH U pekypcuBHbIe pyHKIMU. Hanpumep

1.
2.
3.

Tpeyronbauk CepnrHCKOTO
KBanpar CeprinHckoro
Cuexunka Koxa



['y6xa Menrepa
Kpusas Ileano
MuosxkectBo Kantopa
MmuoxectBo XKronus
Kpusas MunkoBckoro

N gk

TunoBble 3aJaHUs JJIS CAMOCTOSITE/ILHOM PadoOThI

1. Hammmmre mporpaMmy AJisi OpraHU3aluy IBHKEHUs IBYX cdep: 1-51 chepa ABrKeTCs
10 YaCOBOH CTpEJIKE IO OKPYKHOCTH, Jiexkamed B miockocTd Y OX, 2-s1 cdepa IBHKETCS IPOTUB
YaCOBOM CTPEINIKH 10 OKPYKHOCTH, Jiexkarel B IuiockocTu YOZ. BrirounTte ocBemeHne U TyMaH
3€JIEHOT'O LIBETA.

2. Hanummure mporpamMMy BbIBOJA MEAJICHHO BpAaIAIOMIErocs Topa. Top JEXHUT B
miockoct XOZ. Hax TopoM 1o Momykpyry, Jiexaniemy B 1iockoctd YOX, «Tyna-o0paTHOY
nBmkercs chepa. Bkimounte ocBemeHue U TyMaH, U3MEHSHTE TUIOTHOCTh TyMaHa 0 Ha)XaTHIo
KJIABMIIL.

3. Meramumdeckuii BpallaroIIuiicss BOKPYT CBOCH OCH KOHYC JABIIKETCS «BBEPX-BHH3.
HcTouHMK cBeTa NMEET HAIIPABJICHHBIN ITyYOK CHHETO CBETA U JIBUXKETCSI BBEPX-BHU3 B IJIOCKOCTH
YOZ.

4. Hanwumure mporpaMMy, KOTopasi BHIBOAUT Ha IKPaH JIBa BPAILAIOUINXCS BOKPYT CBOEH
OCH JIBa YallHUKA: 3€JICHBIA 3€pPKAbHBIA U KpacHBIN ¢ OnmkoM. [1o HakaTHIO KIIaBUII MEHSITE
3 PeKTh OCBEIICHMS.

5. McrouHuk cBeTa HaXOJUTCS CBEPXY U clpaBa. /[Ba Bpallaromuxcs 3epKajibHbIX Tella
[0 HAXKATHUIO KJIABUILIY MEHSIOT LIBET U CTAHOBSITCS IPO3PAYHBIMHU.

6. Hanwmmure mporpammy IBHMXKEHHs Ky0a IO 3Ur3ary OT CTEHKH A0 cTeHkH. [lpum
JBUKEHHUH BJIEBO KYO BOCIPUHUMAET PACCESHHBIN CBET, MPU ABUKCHUU BIPABO — 3€PKaJIbHBIN C
O0mkoM. OCBEIICHHUE CIICHBI — PACCESTHHBIN CBET YKEJITOT0 OTTEHKA.

7. JlBa MeTayuIMYecKUX KOHYyca JBHXKYTCA M3 LIEHTPA CIEHBI B IMPOTHBOIIOJIOKHbBIE
CTOPOHBI, KOTJIa OHU JOXOJAT JJO TPaHUI] OKHA, OHU CTaHOBSITCS po3payHbIMu. Haz criieHolt cinesa
BBEPXY YCTAHOBJIEH UCTOYHHUK CBETA JKEJITOrO I[BETA.

8. /lBa MaTOBBIX BOCBMHTPAaHHHUKA JIBHXKYTCS MMapajuIeIbHO IO CHHYCOUE OT CTEHKH JI0
creHkd. [Ipu ABMKEHUU BIEBO OHU 3€pKAJIbHBIE KPaCHBIE, TPH IBMX)KEHHUH BIPABO — U3ITyUYaAIOIINE
CUHUM cBeT. VICTOYHMK CBETa HAXOAMUTCS BHU3Y CIIPaBa.

9. lBa mpo3payHbIX TOpa MapajjiesIbHO ABHIKETCS MO OKPYXKHOCTH B miiockocTH XOY.
Han aumu B mmockoct XOZ ABUKETCS UCTOUYHUK CBETA 1O mapadorie.

10. Ha crene u3o0paxeH AeCATUTPAHHUK, HaJl KOTOPBIM YCTaHOBJIEH UICTOUHUK KPAaCHOTO
paccestHHOro cBeTa. Vcmosib3yst KHONKM, BKJIIOYUTH TyMaH, IUIOTHOCTh TyMaHa JOJDKHA
YBEJIMYMBATHCA CIIPaBa HAJIEBO, KJIABUIIAMU U3MEHSATH LIBET TyMaHa.

11. /IBe mpo3payHbIX TUPaMUbI IBUKYTCS MMapajljIesIbHO [0 KOCUHYCOUIE OT CTEHKH J10
cTeHKU. [Ipy OBMKEHMM BJIEBO CLIEHY OCBELIAET MCTOYHUK KPACHOTO PACCESIHHOIO CBETA, MpPU
JBUKEHUH BIPABO — MUCTOYHUK (POHOBOT'O 3€JIEHOro cBeTa. MICTOUHMK cBeTa HaXxOIUTCS BHU3Y
CIpasa.

12. JIBe mpo3payHbIX cepbl ABMKYTCS MapauIeTbHO 0 OKPYKHOCTH B TUIOCKOCTH XOZ.
[Tpu nBHKEHUM 10 YACOBOW CTPEJIKE CIIEHY OCBELIAET MCTOYHHMK KPACHOTO PACCESIHHOTO CBETA,
IIPU ABM>KEHUU MTPOTHUB YaCOBOU CTPEJIKU — UCTOYHUK (POHOBOTO 3€JIEHOTr0 cBeTa. MIcTouHMK cBeTa
HaXOJUTCs BHU3Y CIIPaBa.

13. Ha criene u300paskeHo 2 MUpaMUIb, KOTOPBIE BPAMIAIOTCS 110 TaHMEPY BOKPYT CBOEH
ocu. ClieHy OCBEIAIOT 2 TOYEUHBIX NICTOYHHMKA CBETA: KPACHBIN U 3€JIEHBIH, Y OJTHOTO U3 KOTOPBIX
koa¢umeHT 3aTyxanus paseH 0.5.

14. Ha cuene nzobpakeHo 3 4yaliHUKa, KOTOpPBIE BPAIIAIOTCS MO TalkMepy BOKPYT CBOEH
ocu. CIieHy OCBEIIalOT 2 TOYEYHBIX MCTOYHMKA CBETA: 3€JI€HBbIM M CUHUN, OHM HAXOHAATCS B
MPOTUBOMOJIOKHBIX YTIIaX CIEHBI, U UX KO3()PHUIIMEHT 3aTyxXxaHus pa3indaercs B 2 pasa.



3a4eTHO-IK3aMeHALMOHHBbIE MAaTePHAJIbI 1JIsl IPOMEKYTOUYHOM aTTeCTALMHU
Bonpocsl 11 MOATOTOBKH K 3a4€Ty

1. Hcropus pa3BUTHSA KOMIIBIOTEPHOH rpaduKu.

2. Buabpl KOMIBIOTEpHOHN TpaduKHy.

3. AJropuTMBI BBIYEPUHNBAHUS OTPE3KOB. AJITOPUTM IeHepaIii OKPY>KHOCTH.

4. PactpoBas pa3BepTKa MHOI'OYrojJbHHUKOB. OCHOBBI METOI0OB YCTPAHEHUS CTYHNEHYATOCTH.
[TpocToii MeTo ycTpaHeHHS JIECTHUYHOTO Y PeKTa.

5. Jlsymepnoe otceuenue. AnroputMm otcedyeHus CasepieHaa-KosHa, OCHOBaHHBIM Ha
pa3OuMeHnn OTpe3Ka.

6. JIBymepHBI anroput™ pazoueHus cpeanen Toukoi. AnroputMm Kupyca-beka.

7. Buytpennee u BHeuiHee otceuenue. OnpeseneHue GaKTa BBITYKIOCTH MHOTOYTOJIbHUKA
U BBIYMCJIEHHE €r0 BHYTPEHHUX HOpMasiell. Pa30neHre HeBBITyKIIbIX MHOTOYTI'OJIbHUKOB.

8. TpexmepHoe oTceueHue. TpexMepHbIi anropuT™ pa3oueHus cpeHeil TOUKOM.

9. Tpexmepnsiii anroputM Kupyca-beka. Onpenenenre BBITYKIOCTH TPEXMEPHOTO Tea U
BBIUMCJIEHHE BHYTPEHHUX HOpMaJiel K ero rpaHsam. Pa3pe3aHue HEBBITYKIIbIX TEL.

10. Otceuenne MHOroyroapHuKkoB. IlociemoBaTenbHOE OTCEYEHHME MHOIOYTOJbHUKA —
anroput™m Cazepnenja-XopKMEHa.

11. HeBblnykJiible OTCEKaroue o01acTi — anroputM Beitnepa-AszeproHa.

12. 3amaya ynaneHWs HEBUIUMBIX JIMHUA W TIOBEPXHOCTEH. AJTOPUTM  ILUIABAIOIIETO
TOPU30HTA.

13. Anroput™m Beitnepa-A3zepTona uist yaaneHusi HeBUANMBIX JIMHUH U TIOBEPXHOCTEH.

14. Anroputw™, ucnomns3yrouuii z-0ydep. AJIropuTMbL, HCIIOIB3YIOIUE CHUCOK IPUOPUTETOB.

15. Anroput™Mbl MOCTPOYHOTO CKaHUPOBAHUS. AJTOPUTM IOCTPOYHOI'O CKAHUPOBAHUS,
UCTIIONB3YIOUIHi Z-0ydep.

16. IIpocras Mmomenb ocBenieHus. 3aKkpacka MetoaoM ['ypo. 3akpacka donra.

17. IIpo3paunocts. Tenu. Pakrypa.

18. I'moGanpHast MO/IETh OCBEIICHHS C TPACCUPOBKOH Jryueii. L[BeT.

19. OcHoBsl (hpaxTanoB: oOpaTHas cBsA3b U UTepanus. OCHOBHBIE THIIbI IPOLIECCOB OOPAaTHON
cBsa3u. [10004HbIN 3P PeKT MaJIbIX BOZMYIIEHUH.

20. Knaccuueckue (Qpakransl u  camomopobue. MuoxectBo Kantopa. @pakrainsl
CepruHCKOTO.

21. Kpusas Koxa. Kpussle, 3amonHstomniie noBepxHocTb. OpaKkTaabHbIE KPUBBIE U PEKYPCHH.

22. MuoxectBa JKromus m Manaens0poTa W HX KOMIBIOTEPHOE TocTpoeHue. Yucio
@eiirendayma 1 €ro yHUBEpCAIbHOCTb.

23. ®pakranpHas Tpaduka. KommpoBaHWe W300paXKeHWH €  MOMOINBIO  MPOCTHIX
npeoOpa3oBanuil. @pakranbHOe cxxatue nzodpaxkenus. IFS-ppakransl. JJexkonupoBanue
CKaTbhIX U300paKeHU
Ilepeyenr koMmeTeHUMI (YacTM KOMIIETEHIIMH), NPOBePsSeMbIX OLEHOYHBIM

CPeACTBOM

HUIIK-4.2 (06.001 D/03.06 3H.2)
HUIIK-4.3 (06.001 D/03.06 3H.3)
HUIIK-4.5 (06.015 B/16.5 3n.3)
HNIIK-4.11 (06.001 D/03.06 ¥.2)
NIIK-4.12 (06.016 A/30.6 V.2)

4.2 Metoanueckue MaTepuaJibl, ONpeAe/siiomye NpoueAypbl OLCeHUBAHUS 3HAHUIMA,

YMeHHIi, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBanus KomMneTeHIHH

MeToanyecKue PEKOMEHAAUHA, ONPEACTAIOIIME ITPOUECAYPDbI OCHUBAHUSA TECTOB:



Tect mpoBoautcs onnaiin B cucreme Moodle nimn Google DOCS u orpaHudeH 1Mo BpeMEHH.
Ha cnmady Tecta maercst [Be MOMBITKUA. T€CT CUMTACTCSA YCHCIIHO MPOMICHHBIM €CIIH CTYACHT
npaBuiIbHO OTBETHII HA 70% BOIPOCOB.

MeToanyeckue peKOMEHAANNH, ONpeAe/siioNe TPOoUeaypbl OIEHUBAHUS HaA
KOHTPOJIbHbIE BONPOCHI:

Omnpoc mpoBoautTcs B mucbMeHHON (opme B cucteme Moodle wiu Google Docs u
OTpPaHHUYEH 110 BPEMCHH.

OneHouHble CpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOMPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JINLIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl IIOATOTOBKM OTBETA HA IK3aMEH€;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbSI IIPEAYCMATPUBACTCS MCIIOIb30BAHNE TEXHHMUYECKHUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTaTOB OOydYeHHs 110 JAWCHUILUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBsSI 10 AMCLUILUIMHE MPEIyCMaTPUBAET IpeaocTaBieHe nHpopmanuu B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM MX 3A0POBBS M BOCHIPUATHS HH(OPMAIIHH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,

He00X0UMOIi 111 OCBOECHUS TUCIMILIMHBI (MOYJIA)

5.1 OcHoBHas JuTepaTypa:

1. VBapoBa A. B. Anroputmsl KoMmnbioTepHOU rpaduku u ux peanusanus B OPENGL
[Texcr] : yueObHoe ocobue / A. B. YBaposa, B. B. [lonkonsus ; M-Bo oOpa3oBanus u Hayku Poc.
®eneparun, Kydanckuit roc. yH-T. - KpacHonap : [Ky6aHnckuii rocyaapcTBeHHbIH YHUBEPCUTET],
2018. - 137 c. : un. - bubauorp.: c. 135. - ISBN 978-5-8209-1461-4

2. BacunweB, C.A. OpenGL. Komnbiorepnas rpaduxa / C.A. BacunseB ; MUHUCTEPCTBO
oOpa3oBanus U Hayku Poccuiickoit @eneparuu, denepaabHOe rocyAapcTBEHHOE OIOKETHOE
o0pa3oBaTeNbHOE YUpEKACHHE BBICHIEro MpodeccuoHalbHOro obpa3oBanus «TamOoBCKuit
rOCy/IapCTBEHHBI TEeXHHUYECKU YyHuUBepcuter». - TamboB : WsnmarensctBo ®PI'BOY BIIO

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

JI71st OCBOCHUST TUCHUTUTMHBI MHBAIUIAMH | JIMIIAMH C OTPAHHYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMONIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.



5.2 lonostHMTEILHASI JIATEPATypa:

1. Cenesnes, B. A. KomnbiorepHas rpaduka : ydaeOHUK U IPAKTUKYM JUISL aKaJEMHUECKOTO
OakanaBpuata / B. A. Cenesnes, C. A. JIMUTpoYeHKO. — 2-€ W3/., UCIIP. U J0T. — M. :
MznarensctBo KOpaiit, 2017. — 228 ¢. — (Cepus : bakanasp. Akagemuuecknii kype). — ISBN
978-5-534-01464-8. - https://biblio-online.ru/book/9D7BE163-F862-4B3C-9E3A-
B5A54292B74D/kompyuternaya-grafika

2. Tlepemutuna, T.O. KomnbiotepHas rpaduka : yaeonoe nocobue / T.O. [lepemutnna ;
MunucrepctBo 006pazoBanus u Hayku Poccuiickoit @enepanun, Tomckuii ['ocynapcTBeHHbII
Yuusepcurer Cuctem Ynpasnenus u Paguosnexkrponuxu (TYCVYP). - Tomck : Omb Konrenr, 2012.
- 144 c. : wn.,tabmn., cxem. - ISBN 978-5-4332-0077-7 ; To ke [DnekTponnsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208688

3. Coxomnosa 0. C.Pa3pabotka npunoxxenuid B cpeae Delphi : yaeGHoe mocobue ajis
CTyZIeHTOB BY30B : [B 2 4.]. Y. 2 : KomnonenTs! u ux ucnoiszoBanue / 0. C. Cokonona, C. 1O.
Kynesa. - 2-e uzg., crep. - M. : ['opsiuast nuaus-Tenexom, 2013 -
https://e.lanbook.com/book/5195#authors

5.3. [lepuoauveckue M3IaHusA:
1. Basnl manneix komnanuu «Mct Beroy http://dlib.eastview.com
2. OnekrponHas 6ubanoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM 4HCJIe COBPeMeHHbIe NPo¢ecCHOHATbHBIE 0a3bl
JAAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
Onexmponno-oudbuomeunwvle cucmemst (I6C):
1. BBC «IOPAWT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvuvie 6a3vi OanHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natenbctsa Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIlaJHBIX HayYHBIX )KyYpHAJIOB Ha Poccuiickoit
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast d3nekTpoHHas OuOnIMOTeKa  (HOCTYH K DJEKTpOHHOM  OmOIMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoi ouonuorexu (PI'b) https://rusneb.ru/
7. IIpesunentckas oubmuorexa uM. b.H. Enprna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux 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. YuuBepcurerckas nuandopmannonnas cucrema POCCUS http://uisrussia.msu.ru
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HH@OpMﬂL]uOHHbl@ CnpasovHbvle cucmembl

1. KoucynwsranT [Lmtoc - cipaBodHast mpaBoBasi cucTeMa (IOCTYII IO JIOKAJILHOUW CETH C
KOMITHIOTEPOB OUOIMOTEKH )

Pecypcuvl c60600H020 docmyna

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

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEepCTBO HAyKHU U BhICIIET0 oOpazoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. Oenepanbnbiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xosutekius nudpoBbIX 00pa3oBaTEIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocynapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHKIHN opTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX ClIOBapel http://www.glossary.ru/;

10. CnoBapu u SHUHMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenpHbINA TopTat "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepannn”. Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 1ekmpoHHble 00pasosamenvbHble U UHGopmayuortsle pecypcol Kyol'V

1. DnexrponHbIi KaTanor Hayunoii 6ubmmorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubmuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOyIbHOTO AMHAMHUYECKOT0 00yueHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IyOIMKaIMi 1 KoH(epeHunit
http://infoneeds.kubsu.ru/

5. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOIUH http://mschool.kubsu.ru;

6. DnexTpoHHbIN apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa3oBaTeIbHbIE pecypchl Kaeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIM
B oOpazoBanun KyO6I'Y wu HayuHo-meronumueckoro >xypHaina "HIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. Mertoanueckue YyKazaHusi A OOY4YAKOLIUXCH 10 OCBOCHHUIO

AUCHUILIUHBI (MOIYJIs1)

[Io xypcy mnpeaycMOTpEeHO MpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX JAETCS
OCHOBHOM CHCTGM&TPBPIPOBB.HHLIFI MaTrcpuall. B X0I€ JICKIIMOHHBIX 3aHITUNA p3.36I/IpaIOTCH
CBOﬁCTBa, METOABI U CO6I)ITI/I${ OCHOBHBIX JJICMCHTOB MO6I/IJ'II)HOFO HpOFpaMMHpOBaHI/IH,
MMPUBOIAATCA MPUMECPBI UX HUCIHOJB30BAHUA, ITPOBOAUTCA aHAJIN3 HaI/I60J'Iee pacnnpoCTpaHCHHBIX
omn6ok peanuzanuu. [locne npocnymmBanus JEKIIUA PEKOMEHTYETCS BBHIIOJHUTD YIIPaKHEHUS,
IMPUBOJAUMBIC B ayJUTOPUN IJISA CaMOCTOSTEIBLHOM pa6OTIJI.

[To xypcy mpenycMOTpEeHO TpPOBEICHHE Ja0OPATOPHBIX 3aHATHN, HA KOTOPBIX JACTCS
HpHKﬂaﬂHOﬁ CHCTCM&THSHpOBaHHLIﬁ MaTcpuall. B Xoe 3aHITUN pa36I/IpaIOTC${ TOTOBBIC
HpOFpaMMHBIe HpI/IJ'IO)KeHI/Iﬂ I/ICHOJ'IB?:yIOHII/Ie CBOﬁCTBa, METOABI N CO6BITI/I$I OCHOBHBIX 06’BGKTOB
CBII Delphi, a taxxe mpuBomsTcs nmpuMephl pa3padOTKH MPOrpaMMHBIX HpuiiokeHui. [locne
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3aHATHS PEKOMEHIYeTCS BBINOJIHHUTH YIPAKHEHUS, TNPUBOAMMBIE B AYAUTOPHH JUIA
CaMOCTOSITENIbHON PaOOTHI.

[lpu camocrosTensHOW pabOTe CTYIEHTOB HEOOXOAMMO H3YYUTh JIUTEPATypy,
NPUBEICHHYIO B IEPEYHSX BBIIIE, /11 OCMBICIICHUS BBOJAUMBIX MOHATHH, aHATH3a TPEI0KEHHBIX
HOJXO0J0B U METOJOB pa3paboTku mporpamm. PaspabarbiBas penieHne HOBOW 3aiadd, CTYIEHT
JIOJDKEH YMETh BbIOpaTh A(EeKTHUBHBIC U HAJEKHbBIE CTPYKTYPHI NAHHBIX Ui HPEACTaBICHUS
uH(pOpMaNny, Mo00paTh COOTBETCTBYIOLINE AITOPUTMBI UL UX 00pabOTKH, y4eCTh Clieu(UKy
S3bIKa IPOTPAMMHUPOBAHMS, HA KOTOPOM OyZeT BhINOIHEHA peann3anus. CTyACHT J0JDKEH YMETh
BBINIOJIHATh TECTUPOBAaHWE M OTJIAAKY aJITOPUTMOB PEHICHHS 3a7ad C LEIbi0 OOHApYKEHUs, U
YCTpaHEHUS B HUX OMIMOOK.

BaxneimM 3TamoM Kypca SBISIETCS CaMOCTOSITENbHAas paboTa Mo JucuuIuInHe. B
IPOLIECCE CaMOCTOSITENBHOW PabOThl CTYAEHT NPHOOPETACT HABBIK CO3/aHHS 3aKOHUYEHHOTO
IPOTrPaMMHOTO TIPOYKTA.

B ocBoeHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalMM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (b&KTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY MNOperoaaBaTciicM U O6y‘-IaIOHII/IMC$I HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. llepeyeHb WH(POPMALNMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IpPH

OCYyIIECTBJIEHMH 00PAa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)
7.1 Ilepeyenb MHGPOPMATMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH
—IIpoBepka foMalHuX 331aHUH U KOHCYJIBTUPOBAHHE ITOCPEICTBOM JIEKTPOHHOM MOYTHI.
— Mcnonp3oBanue 3IIEKTPOHHBIX MTPE3CHTAIMNA TPY POBEICHUH JEKIIMOHHBIX 3aHATHHA
- Cucrema MOODLE
- [IpoBepka nomaiHux 3a1anuil U KoHCynbTHpoBaHue nocpeacrsoM DOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
odecneueHus

OpenOffice

Kommunsarop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 nnu 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
OpeiimMBopk Django
Firefox, nro0as Bepcus
Putty, mro6as Bepcus

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcus
2020-06+

[Tnarun 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-TeXHUYECKOE o0ecnevyeHue Mo JUCUMILIMHE (MOTYJII0)

HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAIICHHOCTD

Ne Bun pabor
000py/IOBaHHEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUCHUS
1. JlekMOHHBIE 3aHATUA | AyIUTOpHS, YKOMIUIEKTOBaHHas CHeLMaIN3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUCHHSI
2. JlaGopaTopHble 3aHATUS | AyIuTOpHS, YKOMIUIEKTOBaHHas CIeLMaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTudeckue 3auHsATHS | AyaUTOpHUS, YKOMIUIEKTOBaHHAs CTEeUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00 yUEeHHMSI
4. I'pynnoBsie Aynuropusl, YKOMILJIEKTOBAaHHAsI CIeLUaIU3UPOBAHHOMN
(MHAMBUAYATIbHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHU,
KOHCYJIbTAIlHH KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecIIeYeHuEM
S. Texkymuii ~ KOHTpOJb, | Ayautopusl, YKOMIUIEKTOBaHHAas CIELUaIU3UPOBAHHOMN
IPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpeiCcTBaMU  O0ydeHus,
aTTecTanus KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecIeYeHuEM
6. CamocrosrenbHas Kabuner g caMocrosTenbHONM  paOOThI, OCHAIlEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «VHTepHET», MporpaMMoOl 3KPAHHOTO YBEIUYEHUS U
00€eCre4yeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLKOHHO-
00pa3oBaTeNbHYIO Cpely YHHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue onpeaensercs OIIOIL.




