MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouas mporpaMma JUCIUIIINHBI

YTBEPKAEHO

Tpencenarens: 7+t /I M.A. Bonkos
RN “ «16» urons 2020 .

PABOYASA ITPOI'PAMMA JIUCHUIIJINHBI

JAucuuninmza MyabTHMe A TEXHOJOTHHU

@DaKyJIbTET dakynbTeT MaTeMaTUKH, HHOOPMAIMOHHBIX U aBUAIMOHHBIX TEXHOJIOTHIA
Kadenpa TenekoMMyHHKaIIMOHHBIX TexHoJ0ruii U ceteid (TTC)

Kypc 3

Hampasnenne 09.03.02 «MHbOpMaIIMOHHBIE CHCTEMBI M TEXHOJIOTHI
[Tpodune noaroroBku Paspabomra un@opmayuoHHblx cucmem
dopma 00yueHHS OYHAas, 3a09HAs

ata BBeneHus B yueOHbIit nporecc Yiul'V: «1» centsi6ps 2020 T.
[Iporpamma akTyanu3MpoOBaHA Ha 3aCeaHUU Kaeaphl: MPOTOKOI Ne  oT « _ » 20 T
[TporpaMMa akTyanu3upoBaHa Ha 3aceJaHuU Kadeapbl: MPOTOKoI No_ oT «__ » 20 T
[Iporpamma akTyaluM3upoBaHa Ha 3acegaHuy Kadeapsr: mpoTokon Ne ot «_ » 20 T
[Iporpamma akTyalu3uMpoBaHa Ha 3aceaHuy Kadeapsr: mpoTokon No. 0T« » 20 T

Caenenus o pa3padOTUHKAX:

OJKHOCTb,
OUO Kadenpa A
y4eHasi CTeNIEHb, 3BaHUE
KypuioBa Oxcana JIeonnioBHa TTC K.T.H.
COI''TACOBAHO COI''TACOBAHO
3aBenytouuii kageapoil TeIeKOMMYHUKaU- | 3aBelyIOIHMi BbITycKatollei kadeapoil teme-
OHHBIX TEXHOJIOTUH U CETEH, pealn3yIolen KOMMYHUKAIMOHHBIX TEXHOJIOTUNA U CETEN
JTUCIUATUTAHY

( C_A/w"/ Cmarug A A / C_A/’w,/ Cwmarug A.A /

Toonucw OUO Toonucw OUO
«16» urons 2020 r. «16» uronsa 2020 r.




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nporpaMma AUCHUILTHHBI

1. OEJU U 3AJAYA UB3YUEHUS JUCHUITINHBI

Ilenu oceoenusn oucuuniunwl:

® U3yYEHHE CTYyAECHTaMU COBPEMEHHBIX MyJjbTUMeaua TexHojoruii (MM) um Bo3MOXk-
HOCTEH MX MPUMEHEHHUsI B TIPOMBIIINICHHOCTH, YIIPaBJICHUH, 00yUYEHUU;

®  O3HAKOMJICHHE C 00JIACTSIMH MPUMEHEHHS MYyJIbTUMEINA TPUII0KESHUH,

®  u3yYeHHE KOHPUTYpAIMH TEXHHYECKUX CPEACTB MyIbTHME/NA,

®  3HAKOMCTBO C MPOrPaMMHBIMH CPEACTBAMH MYJIbTUMEINA, & TAKKE dTAllAMHU U TEX-
HOJIOTHEH CO3JIaHUs TPOJYKTOB MYyJIbTUMEIHA.

e (opmMupoBaHuE y CTyJAEHTa KOMIUIEKCHBIX MPO(PECCHOHAIBHBIX U OOIIEKYJIbTYPHBIX
KOMIIETCHIINI B 00JIACTU M3yUEHUSI MYJIbTUMEINA TEXHOIOTHIA.

3aoauu 0ceoeHUs OUCUUNTIUHDL:

OBJIAJICHHUEC CTyJCHTAMHU 3HAHUSMU B 00JaCTH MYJIBTHMEIUA TEXHOJIOTUN I CO3IAHMS,
MCIIOJIb30BaHUs U PaCIPOCTPaHEeHUs HH(OPMALIMOHHBIX PECYPCOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Kypc BxoauT B 0a30ByI0 (IMCLUIUIMHBI IO BBIOOPY) YacTh NMPO(PECCHOHAIBHOIO LMKIIA
(b1.B.IB.09.02). Mecto aucuMIuiiHBl B yueOHOM mporecce: 2 Kypce (4 cemecTp) 1Mo O4HOM
dbopme oOyueHusl.

Jljis ycrenrHoro u3y4yeHusl TUCHUILUIMHBI HEOOXOAMMBbI 3HAHUS U yMEHHUsI, TPUOOpETeH-
HBIE B pe3ysibTaTe OcBOeHHs KypcoB «MHpopMmaTnka n nporpaMmMmupoBanuey; «Hpopmanmron-
HBIE TEXHOJIOTHI», U TIOJTHOCTHIO UK YacTU4YHO chopmupoBannbie komnerenuun OITK-6, TTK-6,
YK-1, OIIK-2, TIK-1.

Pe3ynbpTaTel OCBOCHUS AUCUUIUIMHBI OyIyT HEOOXOAMMBI Ui JajdbHEHIIero mpoiecca
o0ydYeHHsI B paMKaXx IOATAITHOTO (POPMUPOBAHUS KOMIIETEHIIMNA MTPH U3YYCHUH CIEAYIONINX CIIe-
[UANBHBIX TUCIUIUINH: «YTpaBieHne nHHOPMalMOHHBIMU pecypcaMuy, «H(DOKOMMYHUKAIIH-
OHHBIE CUCTEMBI U CETH», a TaKXKe UIA MPOXOKICHHs YIeOHOH, MMPOU3BOACTBEHHON U TIPE/IIH-
IUIOMHOM NMPaKTHK, FOCYIapCTBEHHON UTOrOBOM aTTeCTalllu.

3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA 110 IUC-
HNUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMbIMH
PE3YJIbTATAMU OCBOEHHUS OBPA3OBATEJBLHOM NPOT'PAMMBI

Ko 1 HaMMeHOBaHue IlepeyeHnb MUIAHMPYEMBIX PE3YJILTATOB 00yYeHHsI 110 AUCIH-
peasm3yemoii Komime- | MJHHE (MOLYJII0), COOTHECEHHBIX ¢ HHIAMKATOPAMM J0CTH/KEHHUS
TeHIHH KOMIIEeTECHIUH

OIIK-2 3HATh:

e  [IOHATHE MYyJILTUMEIHA;
Crnocoben  mcronb30- ® TEXHHYECKWE M MPOTPAMMHBIE CPEICTBA pean3alii
BaTb COBPCMCHHBIC HH- CTaTHYECKHUX M JMHAMHYECKUX MIPOIIECCOB;
(dbopMaMOHHbIE TEXHO- YMETB:
JIoTHA 1 IIPOrPaAMMHBIC e cosaasark 3D Mozenu rpaguyecKux 0OBEKTOB.
CpencTBa, B TOM HHCIC e cozmanue gokymentoB B HTML-dopmare;
OTEYECTBEHHOIO IMTPOM3- ..

e  CO3/IaHHE PACTPOBBIX H300PAKEHHUN;
BOJICTBA, IIPU PELICHUU )

BJIAJIETh:

3aaad HpO(I)CCCI/IOHaJIL-

N e HaBbIKAMH CO3JaHUS TPEXMEPHOH rpauKu U aHUMa-
HOH J1eSITENBHOCTH

188501
e HaBblkamu ucnonb3zoBanus OpenGL, OpenAL, GDI+,
a TaKKe WX HWCIIOJH30BAaHUEM TPH Pa3pabOTKe Mpo-
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IPAMMHBIX IIPOJTYKTOB.

[K-1 3HaTh:

® OTambl CO37aHus COOCTBEHHBIX MYJIbTUMEINA MPOIAYK-
CnocoOeH IpoOBOIUTH TOB;
NPEAPOEKTHOE  00CIe- ® HHCTPYMEHTAJIbHBIE MHTEIPHUPOBAHHEIEC IIPOrPaAaMMHEIE
NIOBaHUE OOBEKTA aBTO- cpezbl pa3paboTynKa MyJIbTUMEANA POTYKTOB;
MaTH3alli1, CUCTEMHBIA | ymeTh:
aHaus TPEAMETHOM e 00pabaTeiBaTh rpaduiKy, BUIACO U 3BYK,
obnacry, aHals HayH- e CBOOOJHO OCYILECTBIIATH IOMCK UH(OPMAIMU B CETH
HO-TEXHUYECKON  WH- WuTepHer;
dopmanumu, OTCYC- | praneTh:
CTBEHHOTO 1 3apyOex- e cpenctBamu pazpaboTku Web caiitoB

HOro oIIpITa 110 TEMaTHu-
K€ UCCJIICAO0BAaHUA

® HaBbIKaMH pa6OTI>I B TCKCTOBBIX PCAAKTOpaX,
® HaBbIKaMH HAaITMCaHUA TCXHUYCCKUX TCKCTOB.

YK-1 3HaTh:
e CpPEJICTBA U TEXHOJIOTHHM 00pabOTKH MyJIbTUME/IHA,
Cnocoben  ocyumects- ® TEXHOJOIWHU KOMITBIOTEPHOM rpaduKu U aHUMAIIHH.

JIITD  HOUCK,  KPUTHYC- e HOBBIe MHTEpHET-TexHOIoruu: Wiki, RSS, 61moru;
CKMil aHAIM3 M CUHTE3

YMETb:
HH(opMaruy, HpuMe- e CcO3/1aBaTh BEKTOPHBIC H300paKeHNUS,
HATH CHCTEMHBIH IOJ-
e 00pabatreiBaTh rpauKy, BUAEO U 3BYK,
XOJl JUIS PEUIeHHs TO- )
BIIAJIETh:

CTaBJICHHBIX 33124
A e HaBblkamu ucnonb3zoBanus OpenGL, OpenAL, GDI+,

a TaKK€ MX MCIOJIb30BaHUEM IpH pa3paboTKe Mpo-
IpPaMMHBIX IPOTYKTOB.

4. ObBIAA TPYAOEMKOCTbDb JUCHHUIIJINHBI
4.1. O6beM TUCUMILUIMHBI B 324€THBIX eJUHUIIAX (BCEIr0) 3

4.2. ITo Buxam y4eOHoi padoThI (B 4yacax) 108 4.
Konuuecmeo uacoe (popma 0dyuenusn
Buo yueonoiit pabomut ounas)
B m.u. no cemecmpam

Bcezo no nnany 4
KonrtaktHas paboTta 00y4arouxcs ¢ mperno- 48 48/36*
JlaBareseM B cooTBeTcTBuu ¢ YII
AYIUTOPHBIE 3aHATHUS: 48 48/36*
Jlexnun 16 16/12*
MIPaKTUYECKHE U CEMUHAPCKUE 3aHSTUSI 16 16/12*
nabopaTopHble paboThI (J1a00paTOPHBIA Mpak- 16 16/12*
THKYM)
CamocrosiTeibHas padora 60 60
dopma TeKyIero KOHTPOJIS 3HAHUN U TECTUPOBaHUE TECTUPOBAaHUE
KOHTPOJIS pedepat, Bo- | pedepat, BOIIPOCH IpU
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CaMOCTOSITeNILHOM paboThl: Buabl mpomexy- MPOCHI TIPH clla- | cAade JIAbOpaTOPHBIX
TOYHOM aTTecTanuu (PK3aMeH, 3a4eT) TECTH- ye J1aboparop- pabor
poBaHme, KOHTp. paboTa, KOJUTOKBUYM, pede- HBIX paboT
pat u ap.(He MeHee 2 BHJIOB)
Kypcosas pabora -
Buibl mpoMeKyTOYHOTO KOHTPOJIS (9K3aMEH,
3a4er 3ayer
3a4er)
Bcero 4acoB 1o TUCHUIIINHE 108 108

*Konuuecmeso wacos pabomut IIT11C ¢ obyuarowumucs ¢ OUCmManyuoHHOM hopmame ¢ npu-
MeHeHUeM 1eKMPOHHO20 0OVUeHUs

4.3. Coaep:xanue TMCUMILIUHBI (MoayJisi). PacnipenesieHue 4acoB o TeMaM M BUIaM
yueOHO# padoThI:
dopma o0yUeHHS - OuHas.

Buabl y4eOHbIX 3aHATHI dopma
TeKy-
AyIUTOPHBbIE 3aHATHS 1ero
HasBanue u pa3s- npare Jladopa- | 3ansarua B | Camo- ron-
Bcero THYe- TPOJIA
JeJI0B ¥ TeM TOpPHBbIE HHTepaK- CTOs- .
JeK- | cKue 3a- . 3HAHUH
padoThl, THBHOI TeJIbHASA
o HATHA, MpaKkTH- dhopme pa6ora
ceMHUHAa-
KYMbI
pbI
1 2 3 4 5 6 7 8
Pazgen 1. OCHOBHBIC MOHATHSI MYJBTUMEINA
1. MynsTumenua 7 1 1 1 1 4 TECTHI,
ycTpoiictBa. Uc- pede-
TOPHSI pa3BUTHS par
MM ycCTpOKCTB U
CaMoTo MOHATHS
MM.
2. Ucropus nosis- 10 2 2 2 2 4 TECTBHI,
JICHUS MYJIbTHME- pede-
Ana part
3. 'padmaeckue 7 1 1 1 1 4 TECTHI,
¢aitnel. PactpoBas pede-
Y BEKTOPHAs Tpa- par
¢buka
4. Anroput™msl 7 1 1 1 1 4 TECTHI,
cyKaTUs U300pa- pede-
KCHHUU par
5. KommnbrorepHas 7 1 1 1 1 4 TECTBI,
rpaduka, BUJbI pede-
rpaduKu. pat
Paznen 2. BupryanbHas peaJbHOCTb
6. BupryansHas 7 1 1 1 1 4 TECTHI,
peanbHOCTh. Knac- pede-
cuukanus pat
7. AnnapatHsble 7 1 1 1 1 4 TECTHI,
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Buabl yueOHbIX 3aHATHI dopma
TeKYy-
AyIMTOpPHbIE 3aHATHS 1ero
HasBanmue u pa3s- npaie Jla6opa- | 3ansatusa B | Camo- reor-
Bcero THYe- TPOJIsA
J€eJI0B ¥ TeM TOpPHbIE HHTEPaK- CTOSI- .
JieK- | CKue 3a- . 3HAHUI
pa6oThI, THBHOM TeJIbHAS
R HATHA, NpaKTH- dpopme padora
ceMHHAa- P
KYMBI
pbl
1 2 3 4 5 6 7 8
CpeICcTBa BUPTY- pede-
AIbHOU peabHO- par
CTH
8. Hocredn Hil 7 1 1 1 1 4 TECTBHI,
dhopmaruun pede-
] par
9. Texunueckue 10 2 2 2 2 4 TECTHI,
CpeICTBa MYJIbTH- pede-
Meaua. pat
10. I'eonndopma- 7 1 1 1 2 4 TECTHI,
LIMOHHBIE CUCTE- pede-
Mbl. Kitaccuguka- par
musi. OCHOBHBIE
0COOEHHOCTH
Paznen 3. OOpaboTka 3ByKOBOH M BHJI€0 HHPOPMALIUU
11. I1BeToBBIC MO- 8 1 1 1 2 5 TECTBHI,
nem. RGB, pede-
CMYK, HSB u ap pat
12. 3ByKoBHic 8 1 1 1 1 5 TECTHI,
. pede-
(ainbl.
pat
8 1 1 1 1 5 TECTHI,
13. Buzeo daiiibr pede-
pat
14. HTMLS Can- 8 1 1 1 1 5 TECTHI,
pede-
vas
pat
Htoro 108 16 16 16 18* 60

*B unmepaxmugHotl ghopme npogoosamcs 6ce rabopamopHvle pabomul. Tema u cooepoicanue 3a-
Hamus npugedenvt 6 nynkme «JIABOPATOPHBIE PABOTHI (JIABOPATOPHBIU TIPAKTHU-
KVM). Cmonbey «3ansamus 8 unmepakmuenou hopmey 8 noocuenme umoz2o8 He yuacmaeyen.

5. COAEP)KXAHME JUCIHUJIUHBI MOAYJIA)
Pazgen 1. OcHOBHBIE MOHATUS MYJIBTUMEINA

Tema 1. MyabTumenua ycrpoiicrsa. Mcropus pazsutuss MM yCTpOMCTB M camMOro
noHsaTuss MM. OcHOBHBIE IOHATUS MyJbTUMeaHa. OcobeHHoCcTH MynbTUMenua. O0nacTu uc-

IIOJIB30BaHUAI.

Tema 2. I/ICTOPI/IH MNOABJCHUA MYJbTHUMEIHA. OTaIel Pa3sBUTHUA MYJIbTUMEIHA TCXHO-

JIOTUH.

Tema 3. I'padpuueckue daiinbl. PacTpoBasi u BekTopHas rpaguxa. @opmats! rpadu-
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YEeCKHUX M300paKeHUH.

Tema 4. Aaropurmsl c:xxaTusi u3oopaxenuii. Anroputm cxartusi RLE. Anroputm cxa-
st LZW.

Tema 5. KomnbroTepHas rpaduka, Buabl rpaguku. ['padudeckrue peaakTopsl.

Pazgen 2. BuptyanbHas peanbHOCTb

Tema 6. Bupryaabnasi peajqbHocTb. Kinaccndukanus. JononHenHas peaibHOCTh, pe-
ajbHasl BUPTYyAIbHOCTh, TEXHUYECKUE CPEJICTBA.

Tema 7. AnmapaTtHble cpeacTBa BHPTYyadbHOH peajgbHocTH. VR-mmemsr. VR-
KOCTIOMBL. VR-04KH.

Tema 8. Hocurean undgopmanun. Ctangaptsl. DailioBble CUCTEMBI.

Tema 9. Texnnueckue cpeacrBa myJabTumenaua. lx kparkas xapakrepuctuka. CkaHe-
pbl. Buneokamepsl. L{udpossie poroannaparsl. 3ByKOBbIe KapThl U BUACOKAPTHL. JlUCIieH.

Tema 10. I'eonnpopmanmnonnsie cucrembl. Knaccupukanus. OcHoBHbIe 0c00eHHO-
cTu. BexropHble u pactpoBblie KapThl. [IpocTpancTBennbie nanubie. CTpykTypa. CUcTeMBl KOOP-
muHat. Kaprorpadudeckue mpoeknuu

Paznen 3. O6paboTka 3ByKOBOI1 U BHI€0 HH(POpMALIUU

Tema 11. IIBeToBbIe Moaeau. RGB, CMYK, HSB.

Tema 12. 3BykoBble (aiiibl. Haubonee momynspHbeie (GopMmaTbl 3BYKOBBIX (haidiioB.
Cxartune 3ByKa. AJTOPUTMEBI CKATHS 3BYKOBBIX (DaiiyIoB.

Tema 13. Buneo ¢aiiabl. Dopmarsl Buaeo daitnos. Ctangaptsl cxatus MPEG.

Tema 14. HTML5 Canvas. Co3nanue nzo0paxenuii ¢ momouipro JavaScript. 'eomerpu-
yeckue npuMuTuBbl. Kpusbie besse. Co3ganne TuHAMUUECKUX OOBEKTOB.

6. TEMbI MIPAKTUYECKHUX 1 CEMUHAPCKHUX 3AHATHIA

Pazgen 1. OcHOBHbIE IOHATUA MYJIbTHMEIHA

Tema 1. OcHOBHAs TEPMHUHOJIOTHSI KOMIILIOTEPHOM rpadukm.
1. Yto 3HAYMUT TEPMUH MyJIbTUMEANA?
2. OTMeTbTE NOJIOKUTENBHYIO CTOPOHY TEXHOJIOIMU MYyJIbTUMEHA?
3. CxonbKO MOJIeNeil OpraHu3aluy 3JIeMEHTOB B Pa3IMYHbIX TUIIAX cpeAcTB nH(popMaTu3anuu Bel 3Hae-
Te?
4. Kakoii Tun rpayiKki COCTOUT U3 MHOKECTBA PA3IMYHBIX OOBEKTOB JIMHUMA, IPSIMOYTOJILHUKOB?
5. CKOJIBKO KaTerOpHid Mporpamm Jijlsl CO3/1aHus BEKTOpHOU rpaduku Bel 3HaeTe?

Tema 2. [IpeacrasieHue BeTa B KOMIbIOTepe.
1. Kakast mporpaMma OTHOCHUTCSI K ITpOrpaMMe aBTOMaTH3MPOBAHHOI'O IPOSKTUPOBAHUS?
2. CKOJIBKO MOJIXO0/I0B K MOJEIIMPOBAHUIO TPEXMEPHBIX O0BEKTOB CYILIECTBYET?
3. K xakoMy THUIy OTHOCHUTCSI MOJICTTMPOBAHHUE, B KOTOPOM OOBEKTHI OMUCHIBAIOTCS C IOMOIIBIO aJITOPUT-
Ma WU IPOIeayphI?
4. 13 KaKuX 3JIEMEHTOB COCTOMT pacTpoBas rpaduxa?
5. UTto Takoe 1IBETOBOW PEeXUM?

Tema 3. Kinnaccuukanusi COBpeMeHHOr0 NporpaMMHOIo odecnedyeHust 00padoTKu
rpagpuku
1. CkoJjIbKO 11BETOB B 11BeTOBOM peknme CMYK?
2. Kakoif u3 pe>xuMoB IpeAHa3HavaeTcs 171 MOHUTOPOB U TEJIEBU30POB?
3. Kaxoii u3 crannapros HE BXxoauT B craHIapThl aHAJIOTOBOTO IIWPOKOBELIAHUS?
4. C xaKo# CKOPOCTBIO IEMOHCTpHUpYyeTcs Guiabm?
5. Kaxkas ¢pupma npon3BoAnTEINb 3BYKOBBIX KapT SIBISIETCS OJJHOM U3 CaMbIX CTapeHmx?

Tema 4. ®pakrajbl
Kro siBisiercst ocHOBaTeseM runeprekcra?
Uro takoe Smil?
3. SI3bIK pa3zMeTKH MacIITaOUpyeMoi BEKTOPHOM rpaduku co3nanHoil Koncopumymom Beemupnoii nay-
THHBI?

4. Yewm siBasieTcst TeKCT B u3o0pakenuu SVG?

A
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w

Ha ocHoBe kakoro si3bika Bo3HuK 51361k ECMA Script?
Tema 5. AIrOpuTMBI pacTepu3anuu.
Ha3zoBute pa3HOBUAHOCTH KOMIIBIOTEPHOH rpadMKu U 00J1aCTh UX IPUMEHEHHUSL.
[Touemy pacTpoByro rpadMKy Ha3bIBAIOT TOUCHHON?
UYro ABISIETCS OCHOBHBIM 3JIEMEHTOM PacTPOBOI0 U300paxeHus?
HazoBuTte mOCTOMHCTBA M HEAOCTATKH PACTPOBOM TpaduKH.
B 4eMm oTnuyme BEKTOPHOM rpaKK OT PacTpOBOM?
Pa3nen 2. BupryanbHasi peajJibHOCTh
Tema 6. ®uibTpanus U300paskeHu i
JaiiTe omnpeneneHue TEXHOIOTUN MYJIbTUMEIHA.
UTO OTHOCHUTCS K CTAaHJAPTHBIM CPEACTBAM MYJIbTUMEAHNA?
Uro coboii mpeACTaBIIseT TEXHOJIOTHS 3aIHCH M BOCIIPOU3BEICHUS 3ByKa B KOMITbIOTEpE?
UYro Takoe KOMIBIOTEPHOE BUACO?
[lepeuncnure popmaTel 3ByKOBBIX (haiiioB.
Uewm otnmuarorcs MIDI-daitner ot WAVE-daiinos?
Tema 7. Bekropu3zauus.
[Touemy BekTOpHYIO TpaduKy Ha3bIBAIOT 00BEKTHO-OPUEHTHPOBAHHOM?
KakoBa cTpykTypa BEKTOPHOTO pUCYyHKA?
JIOCTOMHCTBA M HEIOCTATKH BEKTOPHOH rpaduKu.
Uro 03HauaeT TEPMHH pa3peraroniasi ciocOOHOCTh YCTPOICTB BBOA-BbIBOIA.
Tume rpadudeckux GopMaToB.
OCHOBHBIE IIBETOBLIE MOJIEIIH.
MacmrabupoBanye H300pakeHuH.
Ha3zoBute ocHOBHBIE rpaduuecKre peaakTophl.
Tema 8. /IByxmepHble npeoopa3zoBanus. [IpeodpazoBanus B npocTpaHcTBe
1. TlosicHuTe, KaKk MOXHO OCYIIECTBUTH TaKHE NPOCTHIC IByMEPHbIE IPE0OPa30BaHMs TOUEK, KaK
JIOKaJIbHOE MacIITa0MPOBAHUE, OTPAKEHNE OTHOCUTEIBHO KOOPIMHATHBIX OCEH M TOUKH Havaja
KOOPJIMHAT, CJIBUT, C UCIIOJIb30BAHNEM MaTpPHUIIBI O0IIEro Mpeodpa3oBaHus pasMepom 2 2.
2. Kakum 00pa3om NpUHIMITEI IPE0OPa30BaHUs TOYESK PACIIPOCTPAHSIIOTCS Ha IPeoOpa3oBaHus OT-
PE3KOB MPSIMBIX K MHOTOYT'OJIbHUKOB?
Kak ocymectButh moBopoT 00bekTa Ha 90°, Ha 180°, Ha 270°, Ha MPOU3BOIBHBIN yTo?
KakoBbI IpHUHIHITEI KOMOMHUPOBaHHS IPEO0OPa30BaAHU?
[losicaute, 3aueM pu ABYMEPHBIX IPE0OPa30BaHMUAX BBOASATCS OJAHOPOIHBIE KOOPIUHATHI TOUEK
W MaTpuIia npeodpazoBaHus pazmMepom 3 3.
Tema 9. IIpoexun
Kak peannsytorcs nepemenieHns: 00beKTOB BI0JIb KOOPIMHATHBIX OCEH?
ITosicHuTe MaTEMaTUYECKHUI, B TOM YHCJIE TEOMETPUUECKUI CMBICIT IIPOELUPOBAHMSI B OJJHOPOJAHBIX
KOOpJIMHATaX.
Kak ocymectBuTh ob1iee MacrabupoBaHue 00bEKTOB?
[TosicauTe cTpYKTYpY MaTpuiibpl o0miero npeodpazosanust. ChopmMyaupyiTe BEIBOI OTHOCUTEIBHO
Ha3HA4YCHUA OTACIIbHBIX KOS(i)q)I/IHI/IeHTOB STON MaTpuilbl U 4YETBIPEX €€ MOAMATPHUI] B LICTIOM.
Kakum 00pazom TouKa ¢ KOHEUHBIMU KOOPAMHATAMU MOXKET ObITh IIpeoOpa3zoBaHa B TOUKY OECKO-
HEYHOCTH?
Tema 10. U300paikenne TpexMepHbIX 00bEKTOB

oM arwbdE

N~ E

gk w

. Uro Takoe JiekapToBa cCUCTEMa KOOPAUHAT?

. Urto Takoe och?

. Uro Taxoe cuena?

. Uto Takoe Moaeib?

. Kak Ha3pIBaeTCs 00BEKT, KOTOPBIN XapaKTepU3yeT MOBEPXHOCTHBIC CBOHCTBA MOICITHN?

. [ToueMy KOMITBIOTEPHOMY aHUMATOPY HE HY)KHO yKa3bIBaTh PacIOIOKEHHE 00BEKTOB Ha BCEX Kajpax?
. Uro Takoe BU3yanmu3amus?

. Kakue ocHOBHBIE 11BETa UCITOJIB3YIOTCS TIPU pabOTE C KOMITBIOTEPOM?

. Kakue n1Ba OCHOBHBIX I[BETa HY»KHO CMEIIATh JUIS ITOyYEHUS JKEITOTO IIBETa Ha dKpaHe KOMITbroTepa?
0. Yto Takoe nukcenn?
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11. Yro Takoe psia n300pakeHnit?

12. CKOJIBKO IIBETOBBIX KaHAJIOB COJICPKUTCS B N300paKeHNUH ¢ TyOnHoit 24 Oura?

13. Uro Takoe anmbha-kaHam?

14. Kakyto 6uToByro riryOuHy uMeeT n3o0paxeHnue ¢ anbha-KaHaaom?

15. Yro Takoe rpadudeckuii penakrop?

16. Yro Takoe KoMII03ULuUs?

17. Ilouemy peKOMEHIYETCS NCIIOJIE30BaTh BCIIOMOTaTebHbIE MaTepraisl? I 1e nX MOKHO HalTH?

7. JJABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 14. HTMLS Canvas.
Jlabopamopnas paboma Nel. Ocnoewt pabomeut ¢ Canvas
[lenb pa®oThl: HAYYUThCS puUcoBaTh ¢ nomomsio Canvas — API nis pucoBanus c uc-
noab3oBanrnem HTML5, JavaScript u CSS.
PesynbTar paboThl oopmiisieTcs B BUJE OTYETA C OTBETaMU Ha BCE BOIIPOCHI 3aJaHMUS.

Xoo pabompbi:

1. Cosznats html-ctpanuiy ¢ Canvas-aieMeHTOM Ha HEH.

2. Tloaxmounth JavaScript-haiin, B KOTOpOM B JajibHE#HIIIEM OyIeT peaarn30BaHa JIOTHKa
pucoBaHus puryp.

3. BriOpaTh 13 TaOIUIBI BAPUAHT JA0OPATOPHOMN PaOOTHI.

Ne HasBanmue O0beKThI
1 Urpa «KpecTuku-HOTUKN KpecTuk, Honuk, urpoBoe noje 3X3 KIeTKH
2 Urpa «IIaramkm» 6510ku ¢ yucinamu BHyTpu (0T 1 10 15), urpo-
' BOE I10JIE
3 Hrpa «2048» 6510ku ¢ yuciaamu BHyTpu (0T 2 10 1024, cre-
' NeHH 2-KH), UTPOBoe noje 4X4 KIeTKH
4 Urpa «Canép» UTpOBOE ToJIe, yrcia oT 1 10 8, ¢hakok, MUHA
5 Urpa «3meitka» UTPOBOE T0JIe, 3MeiiKka (JlomMaHas TUHUS ), KBa-
' pat (HOBas TOUKA /711 YBEJIUYEHUSI ITTUHbI
3MEUKH)
6 Hrpa «Terpuc» (burypsl TETpHICa, UTPOBOE TIOJIE
7 Urpa «Tanunkm» dburypa «TaHurKa», GUTYphI MPENATCTBUN
8 Hrpa «lamxu» 4yEpHbIE U Oelble KpyTiible (UTypbl, UTPOBOE
' noJje
9 IIpennoxuTe CBOM BapuaHT

4. OTO6pa31/ITB BCE OOBEKTHI U3 BBI6paHHOF0 BapuaHTa B CTATUYHOM BUIC.

HUnempyxkyus:

Canvas — API mst pucoBanus ¢ ucnonb3oBanuem HTML5, JavaScript u CSS. Canvas mo3Bosis-
€T pucoBaTh BCE, YTO Bbl XOTUTE NPSIMO B Opay3epe 6e3 UCIoap30BaHus IIaruHoB, Bpoje Flash

uiu Java.

[Tpu ucrosb3oBanuu Canvas Opaysep BIIEISIET PSIMOYTOIBHYO 00JIaCTh Ha SKpaHe, B KOTOPOi
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HOSBIISIETCS BO3MOXKHOCTh PUCOBATh JIMHHUH, TIPSMOYTOJIBHUKU, OKPYKHOCTH, U300paXKEeHHUS,
TEKCT U Jpyrue GUrypsl.

Canvas sBisercs yactbio crierudukanuy HTMLS. Bot HeOonb110i# npuMep, Kak BBITIISIIUT He-
KoTophbIi ko1 Canvas:

<html>
<body>
<canvas width="800" height="600" id="canvas"></canvas>
<script>
var canvas = document.getElementByld('canvas’);
var ¢ = canvas.getContext('2d");

c.fillStyle = "red";
c.fillRect(100,100,400,300);
</script>
</body>
</htmi>

B canvas M0HO puCOBaTh TAKME F€OMETPUYECKHUE DIIEMEHTHI, KaK:
® [IpPSMOYTOJIbHUKH;
e JIMHUY;
® OKpPYXXHOCTH, IyTH,
® DAa3INYHBIE KPUBBIE, DILIMIIC.

IIpsaMoyroJbHUKH
Camas npocras purypa Juis canvas — npsamoy20abHuK. J{jist ero pucoBaHus UCIOJIb3YETCs Clle-
Ayrolas CTpoKa KoJja:

strokeRect(x, y, width, height); // mycrtoii mpsMOYTONIBHUK ¢ 0OBOIKOM

Ectp caic 2 BapuaHTa AJid pUCOBAHUS NPAMOYTOJbHUKOB!

fillRect(x, y, width, height) // 3akpaiieHHBIH PSIMOYTOJIEHIK
clearRect(x, y, width, height) // OurcTka 061acT Ha X0JICTE B BUJIE MPSIMOYTOJIbHUKA
3aJ[aHHOTO pasmMepa

B naHHBIX IpUMepax X, Y — KOOPJIUHATHI JIEBOTO BEPXHETO yIriia mpsMoyroibHuka, Width, height
— COOTBETCTBEHHO, IIIMPUHA M BHICOTA.
Hioke mpuBeieH MpuMep UCTOIB30BAHUS ATHX 2-X CIIOCOOOB:

ctx.fillRect(0, 0, canvas.width, canvas.height);
ctx.clearRect(50, 50, 300, 200); // BeIpe3aem NpsIMOYTOJIbHHUK

B pe3ynbraTe ObuT HaprcOBaH O0JIBIION YepHBIN NPSIMOYTOJBHUK U BbIpe3aHa 00JacTh U3 TOUKU
(50, 50) pazmepom 300 mukceneit mo mupune u 200 nmukceneit o Beicote. Hmwke (Pucynox 1)
NPEJCTaBICHO, KaK 3TO OYIET BHITIISICTb.
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Pucynox 1. Ilpumep npsamoyzonvruxos ¢ Canvas

Eme ongauM npuMepoM sIBIseTCsl pUCOBAHUE HECKOJIBKUX IPAMOYTOJIbHUKOB, BIIOKEHHBIX APYT
B JIpyra:

ctx.strokeRect(5, 5, 138, 138);
ctx.fillRect(10, 10, 128, 128);
for(i=0;i<=1;i+=2){
for(j=0;j<=1;]+=2){
ctx.clearRect(10 + i * 64, 10 + ] * 64, 64, 64);
ctx.clearRect(10 + (i + 1) * 64, 10 + (j + 1) * 64, 64, 64);
}
}

Hwxe (PucyHok 2) nmpumep, Kak 3TO BBITIISINT:

Pucynox 2. Ilpumep 6nosicennvix npamoyeonvHukog ¢ Canvas

JIuHuM, OKPYKHOCTH, T1YT'H
st pucoBanus GUTYp U3 JIMHUHN UCHIONB3YIOTCA 4 MeTOA:

10
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/* MOCIIOBHO: HA4YaTh MyTh. Mcromb3yeTcs, YTOOBI
HayaTh PUCOBATH PUTYPHI */

beginPath()

/* MOCIIOBHO: 3aKPBITh MyTh. MICTIONB3YeTCS, YTOOBI
3aBepIIUTh pucoBanue. Heobs3arenpHbIil MeTom */
closePath()

/* meTo 00BOIUT HUTYPY THHHSAME */

stroke()

/* 3anuBaeT GUTypy CILIONIHBIM IIBETOM */

fill()

Tak ke He0OXOAMMBI CIACAYIOIINE METOIbI JIJISl PUCOBAHUS JIMHHM:

moveTo(X, y) // nepememaet "Kypcop" B yKazaHHOE MECTO

lineTo(X, y) // Benét MMHUIO U3 TEKYIIEH MO3UIIUU B HOBYIO TOUKY

arc(x, y, radius, startAngle, endAngle, anticlockwise) /* prcoBaHre OKpYKHOCTH.
startAngle, endAngle - HauyanbHBINA 1 KOHEYHBIH YTOJI.
anticlockwise - nanpasienue */

Huxe IMPUBCACH ITPUMCP UCIIOJIIB30BaHUA JaHHBIX MCTOJ0B:

ctx.beginPath(); / HaunHaem pucoBaTh
ctx.arc(160, 160, 30, 0, 360, false);
ctx.fill(); / 3amuBaeM OKpyKHOCTB I[BETOM

ctx.moveTo(160, 0);
ctx.lineTo(200, 120);
ctx.lineTo(320, 160);
ctx.lineTo(200, 200);
ctx.lineTo(160, 320);
ctx.lineTo(120, 200);
ctx.lineTo(0, 160);
ctx.lineTo(120, 120);
ctx.lineTo(160, 0);

ctx.stroke(); // 00BoaUM GUTYPEI
ctx.closePath(); / 3akanunBaemM pucoBaHue

B pesynbrarte pricoBanus Obuta monydena 3se3za (Pucynok 3).

11
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Pucynox 3. 36e30a ¢ Canvas

KpuBas be3be

Hapucosats mo0yro Gpurypy Tax ke MOXKHO ¢ TOMOIIBIO KpuBBIX besbe. Jlist aToro ucnonp3yer-
cs 2 merona quadraticCurveTo, bezierCurveTo. s kpussix be3be q0KHA OBITH 3aaHa
HavaJbHAs TOYKA, OT KOTOPOU OYJET OTPHCOBBIBATHCS (PUTYDA.

ITocmoTpuMm KOI:

ctx.lineWidth = 4; // mmpuna muHUHA

ctx.beginPath();

ctx.moveTo(50, 150);

ctx.bezierCurveTo(0, 40, 160, 80, 240, 40); // nuaus o 3-M TOYKaM
ctx.stroke();

I[BeT JIMHUI U 32 IMBKH B canvas
Jns 3amanus nera B Canvas ectb 2 cpoiictsa: fillStyle u strokeStyle. 3agate nBeT MOXHO He-
CKOJIbKUMH BapHaHTaMH:

ctx.strokeStyle = "red";
ctx.strokeStyle = "#FF0000";
ctx.strokeStyle = "rgbh(255,0,0)";
ctx.strokeStyle = "rgba(255,0,0,1)"

B kauectBe npumepa 1/1306pa31/1M HECKOJIBKO IMPAMOYTOJIBHUKOB, 3aKPAIICHHBIX PA3HbIMHU IIBECTA-
MH:

12
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ctx.strokeStyle = 'red'; / MmeHsIeM 1[BET paMKH
ctx.strokeRect(15, 15, 100, 100);

ctx.fillStyle = 'yellow'; // MmeHsieM 1BET IPSIMOYTOJIBHHKA
ctx.fillRect(20, 20, 90, 90);

ctx.strokeStyle = '#00FF00'; // meHsiem 1BET paMKu
ctx.strokeRect(125, 15, 100, 100);

ctx.fillStyle = '#5500FF'; // MeHsieM 1BET MPsIMOYTOJIbHUKA
ctx.fillRect(130, 20, 90, 90);

ctx.strokeStyle = 'rgh(0,0,255)"; // meHsieM 1BET paMKH
ctx.strokeRect(235, 15, 100, 100);

ctx.fillStyle = 'rgh(255,0,0)'; // MeHsieM LBET IPSIMOYTOJIBHHUKA
ctx.fillRect(240, 20, 90, 90);

Jlabopamopnas paboma Ne2. Anumauus ¢ Canvas

[{enib paboThI: HAYYHUTHCS CO3/aBaTh aHUMAIKIO ¢ moMoipio Canvas — APl mst puco-
BaHUs ¢ ucrnonb3oBanuem HTMLD5, JavaScript u CSS.

Pe3yanaT pa6OTBI OQ)OpMHHCTCH B BUJIC OTUCTA C OTBCTAMH Ha BCC BOIIPOCHI 3a1aHUA.

3AJJAHUE:
Peanu3zoBaTh 1MHAMUKY U JIOTUKY UTPbI, BBIOpaHHOH B 1abopaTopHOii padoTe Nel.
OTYET.
1. Jlnsa cnaun naGopaTopHoil paboThl HEOOX0AMMO 0(hOPMUTH OTUET B BUJE (paiiia B ¢op-
mate DOC/DOCX.
2. Ykazartb 3aJjaHue K JJaDOpaTOpHOU paboTe U BEIOPAHHBIN BapUAHT UTPHI.
3. TlocTpouTb OGJI0K-CXEMY HTPEI.
4. ]Jlo6aBUTH MCXOIHBIN KO UTPHI C KOMMEHTAPUSIMHU JIJIsl KKI0M CTPOKH KOJIa.

HUnempykyus:

Jns peanusanuu anuMaiu B Canvas ucnosnb3yeTcs s3bik JavaScript.

B cBsi3u ¢ Tem, uTo M300paxeHne, BhIBoguMoe B Canvas sBisieTcsi pacTpOBBIM, TO HET BO3ZMOX-
HOCTH M3MEHEHUS YaCTH 3TOTO U300paKEeHUs HITH TOJILKO OJHOM OTIEeNbHOM (Urypsl (Hanpu-
Mmep, TuHUH). [loaToOMy BO3HMKaeT HEOOXOAMMOCTh IEPEPUCOBKHU BCETO H300pakeHUs C YUETOM
TeX BU3YaJIbHBIX U3MEHEHHH, KOTOPbIE TPOU3OIILIH.

CymecTByeT 1Ba OCHOBHBIX crioco0a repeoTpucoBku ¢uryp B Canvas:

e cucnoJb3oBaHueM Taiimepa (pyHkimii SetTimeout, setinterval), B koropom 3amaercs
BpeMsi, 4epe3 KOTOpOe BhI3bIBaeTCs JS-(OyHKIMS, N3MEHSIOMIas TeKyIIee H300paKeHue,

e cucnoab3oBaHueM QyHkImU requestAnimationFrame(), koropas mIaHUpPyeT 3aIrycK
dbyukuuu callback B 6imxkaiitiiee Bpemst, Koraa Opay3ep COYTET BO3MOKHBIM OCYIIIe-

13
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cTBUTH aHuManuio. Eciu 3arianuposath B callback kakoe-to pucosanue, To oHo OyneT
CTPYIIITUPOBAHO C Apyrumu requestAnimationFrame u ¢ BHyTpeHHUMH TEPEPUCOBKAMU
Opay3epa. Kak mpaBuiio, onTHMaibHas 4aCTOTa aHUMAIIUK C TOUKH 3peHHs Opay3epa —
10-20 mc.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PAGOT, PE®GEPATOB
KypcoBble 1 KOHTpOJIbHBIE paboThI HE IpeaycMoTpeH YII.
Tembt pegpepamos:
1. MynbTuMenna cucteMsl. AnnaparHble U IPOrpaMMHbIE CPEJICTBA MYyJIbTUMEIUA.
2. Texunonorus Viewpoint Experience Technology (VET) u npyrue TeXHoIOTHHN U IpY-
I'M€ TEXHOJIOTUH OTOOpa)kKeHUsI TPEXMEPHBIX 00beKTOB MIHTEpHEeTE.
SI3sik VRML. Ero onvcanue u BO3MOXKHOCTH.
Knaccugukarus MmynbTumeua yCTpOUCTB M UX OCHOBHBIE (DYHKLIUU.
OcnosHble Bo3MoxkHOCTH nTporpammbl GIMP. Co3znanue anumanmu B GIMP.
Haznauenwue u ocnoBHble Ppynkuuu DirectX.
Hasnauenue u ocnoBubie ¢pynkuuu OpenGL..
00630p Bo3moxkHOCTEH U QyHKIKN U TpuMepbl pa3padotok B JASMINE ( o0bexTHO-
opueHTupoBaHHas MyJapTuMenniinas CYBJI).
9. AnmnapaTHble ¥ IpOTpaMMHBIE CPEACTBA BUPTYallbHOW PEaIbHOCTH.
10. XML. Ero ucrnonb30BaHre B MyJIbTUMEHA.
11. Cuctemsl 3alIUTHI MyJIbTHUMEA HHPOPMAIUH.
12. CpaBHEHHUE U XapaKTEPUCTUKH METOJIOB TPEXMEPHOTO MOACITUPOBAHHSL.
13. Apxurtektypa U NPUHIHMIIBI pabOThl COBPEMEHHBIX BUJICO KapT (1ehaepsl, rpadude-
CKHE KOHBEHEpHI U T.1.)
14. TTonpoOHBIi 0030p aITOPUTMOB CKATHS 3BYKA.
15. [loapoOHBIi1 0630p aNTOPUTMOB CKATUSI U300paKEHUH.
16. IToapoOHBIi 0030p aNrOPUTMOB CKAaTHS BUEO.
17. IlonppoOHsIit 0630p cemeiicTBa anroputmoB MPEG.
18. Metobl peIcTaBIEHUS U SKPAHU3ALUH TPEXMEPHBIX TaHHBIX.
19. Cuctembl 1 METOABI MOCTMPOBAHUS TPEXMEPHBIX OOBEKTOB.
20. TekcTOBbIE AaHHBIE B MYJIbTUMEIHA.
21. Cuctembl BU3yaM3aIyy HH(OOPMAIIHH.
22. IlopoOHbI 0030p COBPEMEHHBIX MYJIbTUMEINA-IIPOEKTOPOB (TEXHOJIOTMU U MPUH-
MBI pa0OThI, OCHOBHBIC OTJINYUSA U T.JA. U T.1.)
23. ITopoOHbI 0030p COBPEMEHHBIX aKyCTHUECKUX CHCTEM (TEXHOJOTHUH U MPUHIIMIIBI
paboThl, OCHOBHbIE OTJINYUS U T.J. U T.J.)
24. Tlotpo6HbI 0030p COBPEMEHHBIX MOHUTOPOB U TEJIEBU30POB (TEXHOJIOTUHU U MPHUH-
IIUTIB pa0OTHI, OCHOBHBIC OTJIMYUS U T.J. U T.1.)
25. ITonpo6HsIit 0030p coBpeMeHHBIX TV- TIOHEPOB (TEXHOJIOTHS U MPUHIUIBI PaOOTHI,
OCHOBHBIE OTJINYHS U T.JI. U T.]I.)
26. ITopoOHbIT 0030p COBPEMEHHBIX BHJIEO KapT (TEXHOJOTMS M NMPUHLMUIBI PaOOTHI,
OCHOBHBIC OTJINYHSA U T.J. U T.1.)
27. IlonpoOHbIil 00630p COBPEMEHHBIX 3BYKOBBIX KapT (TEXHOJOTHS M NMPUHLHUIEI pabo-
TBI, OCHOBHBIE OTJIUYHUS U T.J. U T.11.)
28. ITopoOHbIil 0030p COBPEMEHHBIX MaHHUITYJIATOPOB (TEXHOJIOTHS M MPUHIUIBI pado-
TBI, OCHOBHBIE OTJIUYHUS U T.J. U T.1I.)
29. ITopoOHbI 0030p COBPEMEHHBIX MPOLIECCOPOB (paciiupeHne Habopa KOMaH] Ipo-
1eccopa KomMaHaaMu MysibTuMenna oT MMX 1o Hamux gHei) (TEXHOIOTrHus U IpUH-
umel paboTel, ocHOBHBIC oTnuuus (Intel u AMD) u T.4. u T.11.)

N AW
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30.

Pa3zpaboTka nporpammHoro mpourpsiBatesns 3syka (MIDI,MP3,...) (6e3 ucmnonas3oBa-
HUS CTaHJIAPTHBIX KOMIIOHEHTOB CPEJIbl pa3padOTKH).

31. Pa3paboTka mporpammuoro Buzeo npourpsiBarens (AVI, MPEG,...) (6e3 ucnoinb3o-
BaHHMS CTaH/IaPTHBIX KOMIIOHEHTOB CPE/Ibl pa3pabOTKH).

32. Pa3pabotka mporpammuoro Buzaeo npourpsiBarens (AVI, MPEG,...) (6e3 ucnosnb3o-
BaHMSI CTAH/IAPTHBIX KOMIIOHEHTOB CPE/Ibl Pa3paboTKH).

33. Pa3zpaboTka mporpaMMHOro MPOCMOTPIIMKA KapTUHOK B BO3MOKHOCTHIO IIOKa3a
cmaiig-moy (GIF, JPG, PNG,...) (6e3 ucnonp30BaHusl CTAaHAAPTHBIX KOMIIOHCHTOB
cpenbl pa3paboTKH).

34. O630p meronoB anumaruu (2D u 3D).

35. O6nacTu MpUMEHEHHS MYJIbTHMEINA.

36. MeTozpl ¥ CpeCTBa OILIEHKH Ka4ecTBa H300paKSHH.

9. NEPEYEHbBb BOIIPOCOB K 3AYETY

OcHoBHble NOHATUA MyJIbTUMeANA. Oco0eHHOCTH MyIbTUMeAra. O0J1acTH UCTIOIb30Ba-

HUS

YcrpoiicTBa BBOJA-BBIBOIa HH(OPMAITUH

HcTopus nosiBIeHusI MyJIbTUMETUA

I'eonndopmarmonnsie cucremsl. Kimaccudukamms. OCHOBHbIE OCOOCHHOCTH

I'paduueckue daiinel. PactpoBas u BekTopHas rpaduka

BexTopHbIe U pacTpOBbIE KapThl

®dopmatsl rpadudIecKrX U300paKEHHHI

IIpocTpancTBeHHbIE faHHBIE. CTPYKTYypa

MeTtonsl cxatust rpaguueckux n300pakeHuin

10 Cuctemsl koopaunat. Kaprorpaduueckue npoekuuu

11. Anroputm cxatust RLE

12. IisetoBeie mogenu. RGB, CMYK, HSB u np

13. Anroputm cxarus LZW

14. 3ByxoBsle (aitnbl. Hanbonee nonymsipHelie (opMaThl 3ByKOBBIX (ailiioB

15. KomnsrotepHas rpaduka, BUbl rpaguku. I'paduueckre pe1akTopbl

16. CxaTre 3ByKa. AJNITOPUTMBI CIKATHsI 3BYKOBBIX (hailyioB

17. BuptyanbHas peanbHocTb. Kitaccupukanus

18. Buneo ¢aiinbl. @opmatsr Buaeo daitnos. Ctanmaptel cxarus MPEG

19. AnmmapaTHsIe CpeICTBA BUPTYAITBHON peaTbHOCTH

20. ITpukinagHble POrpaMMHBIE CPENICTBA

21. JlomotHEHHAsI peaTbHOCTh, TEXHUYECKHE CPE/ICTBA

22. HTMLS Canvas. Co3nanue n3o00pakeHni ¢ moMomisro JavaScript

23. Hocurenun uaopmanmu. CtaHnaptel. GaitioBbIe CHCTEMBI

24. HTMLS Canvas. 'eomerpuueckue npumutubl. Kpusbie besne

25. Texanyeckue cpeacTBa MyabTHMena. X kpatkas xapaktepuctuka. Ckanepsl. Bumeo-
kamepsl. Lludpossie poroanmnaparsl. 3ByKOBbIE KapThl U BUACOKApTHL. Jucmiien

26. HTMLS Canvas. Co3gaHnue AMHaMHUYECKUX OOBEKTOB

27. Bron rpaduueckoit HHPOpMaLUU

28. KommsrotepHas rpaduka B urpax. IrpoBbie IBUKKH

=

©CoOoN R WD

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB
®opma 00yueHHus: ouHas
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouas mporpaMma JUCIUIIINHBI
Ha3BaHnue pa3jiesioB u Bua camocTosiTeJIbHOI padoThl (npopa- Oo0bem B dopma KOH-
TeM b6omka yuebHo20 mamepuaina, peuienue 3a- yacax TpoJist
oau, peghepam, 00Kn1a0, KOHMPONLHAA PA- (nposepka pe-
ooma, noozomoeKa K coaue 3auema, IK3a- wenus 3aoau,
MeHa u op.) pegepama u
op.)
1. MynbeTumMeuna YTE€HHE OCHOBHOW U JIOTIOJTHUTEIBHOM JIUTE- Ompoc, Tectu-
yerpoiictsa. eropus aTyphl, CAMOCTOSTEIILHOE H3yUCHUE MaTEPH POBAIHE, 3A1CT
pasBuTHs MM PaTypel, th p 4
YCTPOMCTB U CAMOTO aya 1o JUTEePaTyPHBIM HCTOYHUKAM;
nonsatust MM.
YTCHUE OCHOBHOMW U JIOTIOJHUTEIBHOM JTUTE- Onpoc, TecTtu-
OBaHWeE, 3a4eT
2. VicTopusi OABNEHUS | pharyppr, cAMOCTOATENHHOE H3yUEHHE MATEPH- 4 P '
MyJIbTUMEINA
aja 1o JUTEePaTyPHBIM HCTOUHUKAM;
3. 'padmyeckue aiinpl. | aTeHUe OCHOBHOM W JIOTIONIHUTENBHOHN JHTE- Onpoc, TecTu-
PactpoBas u BeKTOpHasl | paTyphl, CAMOCTOSITEIbHOE H3yYCHUE MaTepHU- 4 poBaHuMe, 3a4eT
rpaduka aJa 1o JUTEePATYPHBIM HCTOUYHUKAM;
YTEHUE OCHOBHON WM JONOJHHUTEILHOU JIUTE- 4 Ompoc, Tectu-
4. ANTOpUTMBI CKaTUS
N paTyphbl, CAMOCTOSATEIBHOS U3YUCHHUE MaTepH- poBaHue, 3a4eT
n300pakeHn i
aJia 1o JUTEPaTYPHBIM HCTOYHUKAM;
YTEHUE OCHOBHON W JOIOJHHUTEILHOU JIUTE- 4 Ompoc, Tectu-
5. KomnbrotepHas rpa-
paTyphl, CAaMOCTOSATEIIBEHOE N3YYCHHE MaTepH- poBaHHe, 3a4eT
¢uka, BUABI rpaduKH.
aJia 1o JUTEePaTyPHBIM HCTOYHUKAM;
CaMOCTOSITEIILHOE BBIMOJIHCHUE MPAKTUYCCKUX 4 Onpoc, TecTu-
6. BuptyanbHas peanb- | 3alaHUH PENMPOAYKTUBHOTO THTA (OTBETHI Ha poBaHue, 3a4eT
HOCcTh. Kimaccuukanus | BOPOCH], TPEHUPOBOYHBIE YIPAKHEHUS, 3a-
JIa4du, TECTHI);
CaMOCTOATENIbHOE BBIMIOJHEHUE NPAKTUYECKUX 4 Ompoc, Tectu-
7. AnmapaTHble cpe- .
o 3aJlaHuil PEenpOAYKTUBHOTO TUNA (OTBETHI Ha poBaHue, 3a4eT
CTBa BUPTYaJILHOU pe-
BOIIPOCHI, TPEHUPOBOYHBIC YIPAKHEHUS, 3a-
aITBHOCTH
JIa4qu, TECTHI);
CaMOCTOSITETThHOE BHITIOJIHEHUE MMPAKTUIECKIX 4 Onpoc, Ttectu-
8. Hocurenu nndopma- | 3aaHuil penpoyKTHBHOTO THITa (OTBETHI Ha poBaHme, 3a4eT
11U, BOIIPOCHI, TPEHUPOBOYHBIC YIPAXHCHUS, 3a-
JIa4du, TECTHI);
YTEHHE OCHOBHOW W JIOTIOJHHUTEIHHOW ITHTE- 4 Onpoc, Tecru-
9. TexHu4eckue cpej-
paTypsbl, CAaMOCTOSATEIIEHOE N3YYeHUE MaTepH- poBaHue, 3a4eT
CTBa MYJIbTHME]THA.
aJia 1o JUTEePaTYPHBIM HCTOUYHUKAM;
10. I'eoundopmarxoH- YTE€HWE OCHOBHOH W JOIOJHUTEIBLHONU JIUTE- Ompoc, TecTu-
HBIe cUCTeMBI. Kilaccu- | paTypsbl, caMOCTOSITEIbHOE H3yUeHHEe MaTepH- 4 poBaHue, 3a4eT
¢ukanus. OCHOBHBIC aJja 1o JUTEepPaTyPHbIM HCTOUYHUKAM;
0COOCHHOCTH
11. IIBeToBBIC MOJICNIU. | YTCHHE OCHOBHOW W JIONIOJHHUTEIHHOW IJIUTE- 5 Onpoc, Tectu-
RGB, CMYK, HSB u paTypsl, CAMOCTOSATEIILHOE U3YYEHHE MaTepH- poBaHue, 3a4eT
Ip aJjia 1o JUTEePaTyPHbIM HCTOUYHUKAM;
CaMOCTOSITEIbHOE BBIMOJIHEHUE MPAKTHIECKUX 5 Onpoc, TecTu-
. 3aJlaHuil PEnpOJYKTUBHOTO TUMA (OTBETHI HA OBaHMeE, 3a4eT
12. 3BykoBbIe (haiibI. A penpoy ( p '
BOIPOCHI, TPEHUPOBOYHBIC YIPAXKHEHHS, 3a-
JIa4du, TECTHI);
YTEHHE OCHOBHOW W JIONIOJHHUTEIHHOW JIUTE- 5 Onpoc, Tecru-
13. Bupeo ¢aiinbt paTyphbl, CAMOCTOSATEIBHOE U3YYCHUE MaTepH- poBaHue, 3a4eT

aJa 1o JUTEPATYPHBIM HCTOYHUKAM;
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET op
®-Pabouas mporpaMma JUCIUIIINHBI
CaMOCTOATCIIbHOC BBIITOJIHCHHUEC NPAKTUYCCKUX 5 OHpOC, TECTU-
3aJaHuM PENpOAYKTUBHOIO THUMa (OTBETHI Ha OBAaHHCE, 3a4€CT
14. HTMLS5 Canvas AU perpoity ( P '
BOIIPOCHI, TPEHUPOBOYHBIE YIPAKHEHUs, 3a-
JTa9dH, TECTHI);
BCEI'O 60

11. YYHEBHO-METOAUYECKOE U UTH®OPMALMOHHOE OBECIIEYE-
HUE JUCHUIIJINHBI
a) CIIHCOK peKOMeH/1yeMOH JIuTepaTypbl

OCHOBHAas1

1. Hyxnos E.B., Mynbrumenna TexHonorud. OCHOBBI MyJIbTUMEIMA TEXHOJIOTHI: YUeOHOE
nocobue / Hyxnos E. B. - PoctoB 0//] : U31-B0 FODY, 2017. - 198 c. - ISBN 978-5-
9275-2645-1 - Tekcr : anekrponnsiii // OBC "Koncynbrant cryaenTa' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927526451.html

2. lludpossie TexHONOTHH B qu3aiine. Mcropus, Teopusi, MpakTUKa: YYEOHUK U TPAKTUKYM
1utst By30B / A. H. JlaBpenTtbeB [u np.] ; mox penakuuei A. H. JlaBpeHTheBa. — 2-¢ W31,
uctp. u non. — Mocksa : MU3narensctBo FOpaiit, 2020. — 208 ¢. — (Bpiciee o6pa3oBa-
aue). — ISBN 978-5-534-07962-3. — Tekcr : anekrponnslit // ObC FOpaiir [caiit]. —
URL: https://urait.ru/bcode/454519

JIONOTHUTEJILHASA
1. Crnupunonos O.B., Co3manue 3J1eKTPOHHBIX HHTEPAKTUBHBIX MYJIbTHMEIUHHBIX KHUT U
yueOHnKoB B iBooks Author / Cnimpugonos O.B. - M.: Hanmonanenbiit OTKpBITBIA Y HU-
Bepcutet "MHTYUT", 2016. - Tekcr : anextponusiii / DBC "KoncynbranT cryneHra” :
[caiiT]. - URL : https://www.studentlibrary.ru/book/intuit_371.html

yueOHO-MeToAuYecKasi

1. Mapuenko 1.0., MyapTHMe1a TEXHOJIOTUH: Y4eOHO-METOIM4ecKoe mocooue / Mapuen-
ko 1.0O. - HoBocubupck : Uzn-Bo HI'TVY, 2017. - 64 c. - ISBN 978-5-7782-3148-1 - Tekcr
: anekTpoHHbIH // DBC "KoHcynbpTanT crynenTa" : [caifr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785778231481.html

CornacoBane: —

7 ' _ s

J A Deo- /”L, /(7/:..4qu . &« //%7 /
JloJpKHOCTD COprfumKa Hay4HOU OMOIMOTEeKH ouo /
MOJIUCH nata

0) nporpaMmmMHoe o0ecriedeHue

1. Crangaptasie npunoxenus Windows: biaoknor, WordPad.
2. TIporpammsr Microsoft Office.
3. bpayseps: Aunexc.bpaysep, Google Chrome, Mozilla Firefox, Internet Explorer.

B) [IpodeccnonanbHbie 0a3bl JaHHBIX, MHGOPMALIMOHHO-CIIPABOYHbIC CHCTEMBI:

1. DJIeKTPOHHO-0M0IHOTEeYHbIE CHCTEMBbI:
1.1. IPRbooks [DnekTpoHHBII pecypc]: 37IeKTPOHHO-OMOIMOTeHas cucTema / Tpymmna
kommanuii At [Tu Op Menua . - DnextpoH. naH. - Caparos, [2019]. - Pexxum gocty-
na: http://www.iprbookshop.ru.
1.2. FOPAWT [DnexTpoHHblit pecypc]: 3nekTpoHHo-6ubanoTednas cuctema / 000
DnekTpoHHOe H3aTenbectBo FOPAWT. - Dnektpon. naH. — Mocksa, [2019]. - Pexum
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nocryna: https://www.biblio-online.ru.

1.3. KoHcynbTaHT cTyZieHTa [ DNeKTPOHHBIN pecypc]: 2JIEKTPOHHO-OMOINOTEYHAS CH-
crema / OOO Ilonurexpecypc. - DnekTpoH. aaH. — Mocksa, [2019]. - Pexxum gocty-
na: http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [DneKTpOHHBIH pecypc]: anekTponHo-0nbanoTeunas cuctema / OO0 3bC
Jlans. - Dnekrpon. gaH. — C.-IlerepOypr, [2019]. - Pexxum gocryna:
https://e.lanbook.com.

1.5. Znanium.com [DeKTpOHHBIN pecypc]: AIeKTPOHHO-OMOIMOoTeYHast cucTeMa /
OOOQ 3nanuyM. - DnekTpoH. gaH. — Mocksa, [2019]. - Pexum gocryna:
http://znanium.com.

2. Koncynpranrllmtoc [ DneKTpoHHBIN pecypc]: cripaBoYHas MPaBOBasi CUCTEMA.
/Komnanus «Koncynerant [Imocy» - OnexktpoH. naH. - Mocksa : Koncynbrantllitoc,
[2019].

3. ba3a maHHBIX IEPUOJNYECKUX U3IaHUN [ DIEKTPOHHBIN pecypc] : 31eKTPOHHbBIE KypHa-
aer / OO0 UBUC. - DnektpoH. gaH. - Mocksa, [2019]. - Pexxum nocrymna:
https://dlib.eastview.com/browse/udb/12.

4. HanmoHanmpHast 3J1eKTpOHHAst OnbimoTeka [DIeKTpOHHBIN pecypc]: aNeKTpoHHAas O1o-
JAMOTEeKa. - DNEeKTPoH. naH. — Mocksa, [2019]. - Pexxum noctyna: https://H36.pd.

5. DnexTponHas 6ubnuoreka auccepranuii PI'b [DnexTponHbIi pecypc]: anekTpoHHas
o6ubnuoreka / ®I'BY PI'b. - Dnekrpon. gan. — Mocksa, [2019]. - Pexxum noctyna:
https://dvs.rsl.ru.

6. @enepanbHble HHOOPMALIMOHHO-00PA30BATENbHBIE TOPTATIBI:

6.1. Uadopmanmonnas cucrema ExnHoe 0KHO AOCTyna K 00pa3oBaTeIbHBIM PeCyp-
cam. Pexum mocrtyma: http://window.edu.ru

6.2. denepanbHbIii HOpTan Poccuiickoe obpa3zoBanue. Pexxum nocryma:
http://www.edu.ru

7. ObpazoBarenbHble pecypesl Yal'V:

7.1. Dnextponnas 6ubnuoreka Yal'Y. Pexxum noctyna :
http://lib.ulsu.ru/MegaPro/Web
7.2. O6pazoBarenbHbiil moptan Yil'yY. Pexum goctyna : http://edu.ulsu.ru

CoryiacoBaHo: AT ;
3amectutens Hauanpuuka YUTuT/_ Kioukosa AB.. [ Zorr 2 e
Jlomknocts cotpyannka YHTuT OHUO NOANHCH jlara

— MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUITJIMHBbI

Aynutopuu A NPOBEACHUS JEKIUI, CEeMUHAPCKUX 3aHATHUH, /Ul BBINOJIHEHUS Jabopa-
TOPHBIX PabOT U MPAKTUKYMOB, AJI MIPOBEACHUS TEKYIIETO KOHTPOIS U MPOMEKYTOYHOM aTTe-
CTaIluH.

AyauTopun YKOMITJIEKTOBAHbI CIICIIUATM3UPOBAHHON Mebenbio, yaeOHOM JOCKOH. Ayau-
TOpUU ISl IPOBEACHUS JIEKIIMHA 000pYyI0BaHbl MYJIbTUMEIUIHBIM 000pYIOBaHUEM JIJISl TIPEJIO-
cTaBiieHUs WHpOpManuu Oonbioi ayautopuu. [loMerneHus: Ui caMOCTOSTENbHON paboThI
OCHAIIICHBI KOMHBIOTGpHOfI TEXHUKOU C BO3MOKHOCTEIO IIOAKIKOYCHUA K CETH ((I/IHTepHeT)) u
obecreueHrneM JIOCTyIa K JIEKTPOHHON WH(OPMAITMOHHO-00pa30BaTEIHbHON Cpeie, dIEKTPOHHO-
oubnuoreuynoi cucreme. IlepeueHr o0opymOBaHUS, HCIONB3YEMOTrO B yUeOHOM Mpollecce, yKa-
3bIBACTCA B COOTBECTCTBHU CO CBCACHUAMH O MATCPHAIIBHO-TEXHUYCCKOM oOecrieueHny 1 OCHa-
IIEHHOCTH 00pa30BaTEeNbHOTO MpoIlecca, pa3MeleHHbIMUA Ha OopuIHabHOM caiite Y'Y B paz-
nene «CeaeHus 00 00pa30BaTEIHLHON OpPTaHU3AIuN.

Jlist mpoBeieHHsI CEMUHAPCKUX, JTa00PAaTOPHBIX U JIEKIIMOHHBIX padOT UCIIONIB3YeTCsl HH-
TEPAKTUBHBIN J1TaOOPATOPHO-YUEOHBIN Kiacc TeIeKOMMYHUKAIIMOHHBIX MPOTOKOJIOB M TEXHOJIO-
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ruit COTCBU-NGN, Ttaxke misi mpoBeAcHHs JIAOOPATOPHBIX Pa0OT MOTYT HCIOJIB30BATHCS
KOMITBIOTEPHBIC KJ1acchl, Harpumep, 301/1, 501/1, 503/1.

— CHEIUAJIBHBIE YCJIOBUSA JJIsA OBYYARKOILIUXCHA C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMU 310POBbS

B ciydyae HEeoOXxoauMocTH, 00yJarOIUMCS M3 YUCIA JIMIl ¢ OTPAHUYCHHBIMU BO3MOXKHO-
CTSIMH 3I0pOBBS (TI0 3asiBICHHIO O0YYArOIIErocsi) MOT'YT IPEJIaraThCsl OJTHU U3 CICAYIOIINX Ba-
PUAHTOB BOCHPUATHS WH(DOPMALIUU C YYETOM UX MHIUBUIYATBHBIX MCUXO(PH3UIECKIX OCOOCH-
HOCTEI:

— JUTSL JTUT] C HAPYIICHUSIMHU 3pEHUS: B TIEYaTHON opMe yBEITUICHHBIM MIpU(TOM; B hopMe
3JIEKTPOHHOTO JIOKyMEHTa; B (hopme ayauodaiina (mepeBoj; yueOHbIX MaTEepHAIOB B ayanodop-
MaT); B meyaTHoi (¢opMe Ha si3bIke bpaiiiis; WHANBUAYyATbHBIE KOHCYIBTAUN C TPUBICYCHUEM
TUQIIOCYPIOTIEPEBOIUNKA; UHINBUAYyJIbHBIC 3a][aHUsI U KOHCYJIbTAIINY;

— JUTs1 JTMI C HAPYIICHUSMH CIIyXa: B Ie4aTHOU (opme; B (hopMe IEKTPOHHOTO JOKYMEH-
Ta; BUACOMATEPHUAIIBI C CYOTHUTPAMU; MHIUBHIyIbHBIC KOHCYJBTAIMU C MIPUBJICUYCHUEM CYpPJIO0-
NEPEBOIYMKA; UHMBH YA bHBIC 3aJIaHHS U KOHCYJIbTAIHH;

— JIJIS JTUI] C HApPYIICHUSIMHA OTTOPHO-JIBUTATEIILHOTO amnmapara: B e4atHoi opme; B hop-
Me 3JICKTPOHHOTO JIOKYMeHTa; B (hopMe ayauodaiiia; MHINBUAYAIbHbIC 3aJaHUs U KOHCYJIbTa-
IHH.

. / G
PazpaboTunk: pouent kadenpsl  Kypunosa Oxcana JleonuioBHa

MOAIHUCH JIOJDKHOCTh [5(0)
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Pabouas mporpaMma JUCIUIIINHBI
JIUCT UBMEHEHUI
Ne Coaep:xanue U3MeHEHHS WJIH CChLTKA Ha ®UO 3apenyowme- | Ioanucn Hara
n/n NPUJIAraeMblii TEKCT U3MEHEHUs! ro kadeapoii, pea-
Ju3ylonieii quc-
IHUITHHY/BbI-
nyckamwomeii Ka-
denpoii

1 BHecenune nzmMeHenuii B 1.1 4.2 CmaruH A A. C t/? /s .| 8.09.2020
«O0BeM TUCIUTUIMHBI 110 BUIaM "
yueOHO# paboTsl (B yacax)» 1. 4.

«OO0m1as Tpy1I0€MKOCTh AUCHUTUTHHBD)
¢ oopMIICHUEM TIPHITOKEHHMS 1.

1 Brecenue nzmenenuii B 1. 13 «Crne- Cmarun A.A. C:/jbp 8.09.2020
[IUATBHBIC YCIIOBUS JJIs1 00y4JaIOIUXCs R "

C OTPaHUYCHHBIMH BO3MOKHOCTSIMU
3I0pPOBbs» ¢ 0OPMIICHHEM TIPUIIONKE-
HUs 2.

2 Buecenue usmenenuii B .. a) Cnu- Cmarun A A. C t/? .. | 21.10.2020
COK PEeKOMEHTyeMoH TuTepaTypsl 1.11 '
«YuebHo-meroanueckoe u nHpopma-

IIMOHHOE 00ecTIeYeHNE TUCIIUILITUHBD
¢ opopmIteHHEM NPUIIOKECHHUS 3.
3 Buecenwne usmenenuii B 1.11. B) [Ipo- CMmarun A.A. C:/jbp 27.10.2020

(deccruoHanbHbIe 0a3bl TaHHBIX, HH-
(hopMaIMOHHO-CIIPABOYHBIC CUCTEMBI
. 11 «Y4eOHO-MEeTOANIECKOE U HH-
dbopmarmonHoe obecriedeHne JUCIIH-
TUIMHBD) ¢ 0)OPMIICHUEM MTPUIIOKECHUS

4.
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Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpaMma AUCHUILTHHBI

4.2. I1o BuxaM y4eOHoii padoThl (B 4yacax)

108 4.

MNPUJIOKEHHUE 1.

Koauuecmeo uacoe (popma odyuenusn

Buo yueonoit paoomut gAY
B m.u. no cemecmpam

Bcezo no nnany 5
KonrtakTHas paboTta o0yJaronuxcsi ¢ mpero- 48 48/48*
JlaBaresieM B cooTBeTcTBUU ¢ YII
AYIHTOPHbBIE 3aAHATHSI: 48 48/48*
Jlekuuu 16 16/16*
MIPAKTUYECKHE U CEMUHAPCKUE 3aHSITHUS 16 16/16*
nabopaTopHble paboThI (J1a00paTOPHBIN MpaK- 16 16/16*
TUKYM)
CamocrosiTesibHas padora 60 60
dopma TeKyiero KOHTPOJIs 3HAHUN U TecTHpOBaHIE
KOHTPOJIS TECTUPOBAHUE

pedepar, Bo-

CaMOCTOSITENTbHOU pa0doThI: Bl mpomexy-
TOYHOU aTTeCTallu (IK3aMEH, 3a4eT) TECTH-

IIPOCHI MPH CJia-
ye J1aboparop-

pedepar, BOIpOCh IpH
cave J1abopaTOPHBIX

poBaHME, KOHTP. paboTa, KOJUIOKBUYM, pede- HEIX DAGOT pabot
pat u ap.(He MeHee 2 BHJIOB) P
KypcoBas pabota - -
Bunbl npoMexyTOYHOTO KOHTPOIIS (9K3aMEH,

3auer 3a4yeT
3a4er)
Bcero yacoB no gucuumninHe 108 108

*KonmnuectBo yacoB padotsl [1I1C ¢ oOyuyaronmmMucs B TUCTAHIMOHHOM (opMaTe ¢ mpuMeHe-

HHUCM 3JICKTPOHHOTI'O O6y‘{€HI/IH

B CclIy4dac H606XOI[I/IMOCTI/I HCIIOJIb30BAHUA B yqe6HOM mnmponecce YaCTUYHO/UCKITIOYUTEILHO
JUCTAaHIIMOHHBIX 06p3_30BaTeJ'IBHBIX TEXHOJIOTHUM B Ta6J'II/II_I€ qgcpe3 CJICHI YKAa3bIBACTCA KOJIMYCCTBO

gacoB padotsl [II1C ¢ oOyyarormmmMucs 11t MPOBEACHUS 3aHATHI B JUCTAaHIIMOHHOM (hopmaTte ¢

IPUMEHEHUEM 3JIEKTPOHHOT'O O0YUYEHHSI.
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HNPUJIOKEHHUE 2.

CIHHENUAJIBHBIE YCJOBUA JJIS1 OBYUYAIOHIUXCSA C OT'PAHU-
YEHHBIMH BO3MOXHOCTSAMMU 310POBbSI

B ciyqae HEoOXoauMMOCTH, 0OYYAIOIIMMCS M3 YUCIA JIUI ¢ OTPAaHUYCHHBIMU BO3MOXKHO-
CTSIMH 3J10pOBb4 (I10 3aBJICHUIO 00YYaIOIIerocs) MOTYT MpeAiaraTbCs OJJHU U3 CIEIYIOIINUX Ba-
PUAHTOB BOCHPUATUS WHPOPMAIIUU C YIETOM UX WHIUBUIYATBHBIX MCUXO(PH3UIECKIX OCOOCH-
HOCTEI:

— JUTSL JTUT] C HAPYIICHUSIMHU 3pEHUS: B IEYaTHON opMe yBEIMICHHBIM IpU(TOM; B hopMme
3JIEKTPOHHOTO JIOKyMEHTa; B (hopme ayauodaiina (mepeBoj; yueOHbIX MaTEpHaIOB B ayanodop-
MaT); B Me4aTHoi ¢opMe Ha si3bIKe bpaiins; MHAUBUAYyaIbHBIE KOHCYIBTAUN C TPUBICYCHUEM
TU(dI0CYpIONIEPEBOAUNKA; MHANBUAYATbHBIC 3aJaHHs U KOHCYJIbTAIlUH;

— IS T ¢ HApYIICHUsMU CIyXa: B Ie4aTHON ¢opme; B (hopMe dIEKTPOHHOTO JTOKYMEH-
Ta; BUACOMATEPHUAIIBI C CYOTHUTPAMU; WHIUBHYyJIbHBIC KOHCYJIBTAIIMN C IPUBIICICHHEM CYyPJIO-
MEePEeBOIUNKA; MHIMBUTyaTbHBIC 3a/IaHUSI U KOHCYJIbTALIUU;

— JIJIS JTUI] C HApYUICHUSIMHA OTTOPHO-JIBUTATEIILHOTO amnmapara: B ie4atHoi opme; B (hop-
Me 3JIEKTPOHHOTO JOKYMEHTa; B ¢opMe aynuodaiina; nHIAUBUAYyaIbHbIC 3aJaHHs] U KOHCYJbTa-
IHH.

B ciysae HEoOOXOAMMOCTHM  HWCIIOJIb30BaHHA B Y4eOHOM  Ipoliecce€  YacTH4-
HO/MICKJTFOUHTEIBHO JAWCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, OpraHu3aIus padoThI
[II1C ¢ obyuatomumucs ¢ OB3 u uHBaNIUIaMHU IpelycCMaTPUBACTCS B 3JIEKTPOHHOU MH(pOpMa-
[IMOHHO-00Pa30BaTEIBHON Cpelie C YUYETOM UX MHIUBUAYATHHBIX MCHUXO(PHU3UICCKIX OCOOCHHO-
cTeit
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HPUJIOKEHHUE 3.

YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYE-
HUME JUCHUIIJIMHBI

a) Cniucok peKoMeHyeMoil JIuTepaTypbl

OCHOBHAas1

1. Hyxuos E.B., Mynbrumenna TexHooruid. OCHOBBI MyJIbTUMEIUA TEXHOJOTHI: YUeOHOE

nocobue / Hyxnos E. B. - PoctoB u//l : U31-B0 FODY, 2017. - 198 c. - ISBN 978-5-
9275-2645-1 - Tekcrt : anektponnsiii // OBC "Koncynbrant cryaenTa : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927526451.html

[udpossie TexHOIOTHU B Anu3aiiHe. VIcTOpHS, TEOpHs, TPAKTUKA : YYCOHUK M MPAKTHKYM

1uist By30B / A. H. JlaBpentbeB [u ap.] ; mox penakuuei A. H. JlaBpentbeBa. — 2-¢ u3f.,
ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 208 ¢. — (Briciee odpa3osa-
aue). — ISBN 978-5-534-07962-3. — Tekcr : anekrponnslit // ObC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/454519

AOIMOJIHUTECJIbHASA

1.

Crupunonos O.B., Co3nanue 31eKTPOHHBIX UHTEPAKTUBHBIX MYJIbTUMEIUNHBIX KHUT U
yaeOHuKOB B iBooks Author / Crimpugonos O.B. - M.: HanmonanbHb1it OTKPEITHINA Y HE-
BepcuteT "MHTYUT", 2016. - Tekcr : anexrponnslii / DbC "KoncynapTaHT cTynenra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/intuit_371.html

Mapuenko 1.0., MynpTiMeIna TEXHOJIOTHH: Y4eOHO-MeToIndeckoe mocooue / Mapuen-
ko M.0. - HoBocubupck : U3a-so HI'TY, 2017. - 64 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785778231481.html

yueOHO-MeToauYecKast

1. Kypwuosa O. JI. MynbTrMeMa TEXHOJIOTUN: METOJUYECKHE PEKOMEH/IallUH 10 BBIIOJI-

HEHUIO JTA00PaTOPHBIX U CAMOCTOSATENBHBIX PAOOT MO AUCIUILTUHE 7Sl HAPABICHUIMA
noarotoBku 09.03.02 «MHpopManMOHHBIE CUCTEMBI U TEXHOJIOTHI (YpPOBEHb Oaka-

naspuara) / O. JI. Kypunosa; Ynl'Y, ©DMUKAT. - Yaesauosck : Yal'Y, 2019. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/5677

CornacoBane: —

7 (@ ‘ ( ?

/ A deo - /’ () /r7,[,/'r‘_ LAAALD [ﬂ/ & 47%’/7 /
JloJDKHOCTE cmpyﬁrmka Hay4HOU OUbIHOTEKH ouo /
MOJIIUCH Jata
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0) nporpaMMHoe o0ecredyeHmne

1. Cranpaptasie npunoxenus Windows: biioknor, WordPad.
2. TIporpammsr Microsoft Office.
3. Bpaysepsr: SAuaekc.bpaysep, Google Chrome, Mozilla Firefox, Internet Explorer.

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. IPRbooks : anexTpoHHO-OUOIHMOTEUHas cucTeMa : cailT / rpymmna komnanuilt Aii [1u
Ap Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum mocrymna: asist 3ape-
TUCTPUP. MOJB30BATENEHN. - TEKCT : INEKTPOHHBIN.

1.2. FOPAMT : snexTponHo-GubnuoTeunas cucrema : caift / OO0 DIeKTpoHHOE H3Ja-
tenbcTBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexxum noctymna:
JUISL 3apPETUCTPUP. MOJIb30BaTENEH. - TEKCT : JIIEKTPOHHBIN.

1.3. KoHCyJIbTaHT CTyJIeHTA : 3JeKTPOHHO-0MOaroTeuHas cuctema : caidt / OOO Ilonu-
Texpecypc. — Mockaa, [2020]. — URL.: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-
128.html. — Pexxum moctyma: ist 3aperucTpyp. Mojb3oBaTeaeid. — TeKCT : 3IeKTPOHHBIH.

1.4. Jlanp : snekTpoHHO-OMOMMOTeyHas cucrema : cadt / OO0 DBC Jlanb. — CaHKT-
[erepOypr, [2020]. — URL.: http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com. — Pexxum noctyna: i 3apeructpup. nojb3oBaTeneid. — TekcT : aiek-
TPOHHBIH.

1.5. Znanium.com : 3neKTpoHHO-OMOIHOoTeYHass cucrema : cat / OOO 3HaHUyM. -
Mockga, [2020]. - URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com.
— PexxuM noctyna : uist 3aperucTpup. moiab3oBaTenei. - TeKCT : 3JIeKTPOHHBIM.

2. KoncyabrantlLioc [DnekTpoHHBIN pecypc]: crmpaBodHas mpaBoBas cuctema. /000
«Koncynbrant [Tntocy - Dnexktpon. naH. - Mocksa : Koncynsrantllntoc, [2020].

3. ba3bl 1aHHBIX EPUOAUYECKUX U3TAHUIL:

3.1. ba3za naHHBIX NEPUOAMYECKHUX W3JaHUM : 3JeKTpoHHBIEe XypHaisl / OO0 MBUC. -
Mockasa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexwum moctymna : ass aB-
TOPH3. IIOJIb30BaTeNIeH. — TEKCT : JIIEKTPOHHBIN.

3.2. eLIBRARY .RU: nayunas snexTpoHHas 6ubnuoreka : cailt / OOO Hayunas Dnek-
TpoHHast bubnuorexa. — Mocksa, [2020]. — URL.: http://elibrary.ru. — Pexxwum moctyna : ajist aB-
TOPU3. IIOJIb30BATENEH. — TEKCT : ANEKTPOHHBIN

3.3. «Grebennikony : snextponnast 6udauoreka / U] I'pedbennukos. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Juisi aBTOpU3. MOJIb30-
Barenel. — TeKCT : 3JIeKTPOHHBII.

4. HauuoHa bHasi 3JIEKTPOHHAs1 OMOJMOTEKA : AIIEKTpOHHast 6ubnuoTeka : Qenepaib-
Hasl rocyaapcTBeHHas HH(GOpMalMOHHAas cuctema : cailt / MunucrepctBo KyabTypsl PO ; PT'b.
— Mockaa, [2020]. — URL:http://www.studentlibrary.ru/pages/catalogue.html https://u36.pd. —
Pexwum noctyna : s nojab3oBaTeseld HayuyHoU OMOIuoTeKkH. — TeKCT : 31eKTPOHHBIM.

5. SMART Imagebase I EBSCOhost : [mopTan]. — URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum nmoctyma @ Uil aBTOPHS3.
noJyib3oBarenei. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®enepanbHbie ”HPOPMAIIMOHHO-00pa30BaTe/IbHbIE MOPTAJIbI:

6.1. EanHOe OKHO JIoCcTymna K 00pa3oBarelbHBIM pecypcaM : (emepalibHBIN mmopTan /
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yupeautens ®ICAOY IO LIPT'OIT u UT. — URL: http://window.edu.ru/. — Tekcr : 351eKTpoH-
HBII.

6.2. Poccuiickoe oOpazoBanue : (enepanbHbii mopran / yupeaurens ®TAOY 1O
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 3Je€KTPOHHBIA.

7. O6pa3oBaTtesibHbIe pecypebl Yal'y:

7.1. Dnexktponnas oubmuorexka Yul'V : moxyns ABUC Mera-ITPO / OOO «Jlata Dkc-
npecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexwum nocrtyna : ajsi mojab3oBaTenei Hayd-
HOM 6MOIMOTEeKU. — TEKCT : SJIEKTPOHHBIH.

7.2. O6pazoBarenbhbii opran Yal'V. — URL: http://edu.ulsu.ru. — Pexxum nocrtyna : s
3aperucTp. nojp3oBarenaei. — TEeKCT : JIeKTPOHHBIN

CoriacoBaHo: ~ 4 /, '
3amecTurens Havanpnuka YU TuT/ Knoukosa A.B. /[ ( fz-7ii / L
Jlomxknoets cotpyanmka YHTuT OHUO NOANHCH Jlare
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