MHUHHUCTEPCTBO HAYKH U BBICLIIEI'O OBPA3OBAHHSI POCCUHUCKOM
OEJIEPALIUA
(enepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 0OPA30BATENHHOE YUPEKACHHUE BEICIIETO
obpasoBaHus
"CAHKT-IIETEPBYPI'CKHUI TOCY IAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMHYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 33
YTBEPXIAIO
OtsercTsennplf 32 oOpasoBaresnbHyIO
nporpammy
JI.T.H.,JIOIL.

Jluct cornacoBaHus paboueii nporpaMMbl JUCUMILTMHBL

ITporpammy cocrasun (a)

JIOLL., K.T.H., AOUEHT 19.02.2025 M B.A. MbUILHHKOB

(I0IDKHOCT, y4. CTeneHs, 3BaHNe) (noanucek, nara) (uHHOmMaB, Gamuamus)

ITporpamma onoGpena Ha 3acenannu kadenpsi Ne 33

«19» despans 2025 r, nporoxon Ne 7

3apenyromuii kadenpoit Ne 33 ‘
JUT.HL, OO0, 2 19.02.2025 C.B. Besszarees

(J10IDKHOCTS, Y., CTCICHD, 3BAHHC)

C.B. Beszatees

(s, W
G

(yu. crenenn, 3BaHue) (nonnuce, para) (unuupans, Gamunus)

3aMecTHTEIb AMPEKTOpa HHCTHTYTA Ne3 0IMUECKOii paboTe

H.B. Pemernukosa

(moanmcs)

«19» despans 2025 r.

PAGOYAS TTPOI'PAMMA JTUCLHATTJTAHGI

«TexHonoruu 06p860TKH ayauo- U BUACOJAHHBIX))
(Haumenosanue aucumnimiog)

Kop HanpasieHus noaroToBku/

10.05.03
CNELHANBHOCTH
HauMeHOBaHHE HampaBJIcHUs Hudopmauuontas 6€30MacHOCTE aBTOMATH3HPOBAHHBIX
TOArOTOBKY/ CTICUHANEHOCTH cucTeM

Haumenosanue

BesonacHocTh OTKPBITBIX MH(I)OpMa.LlHOH HBIX CHMCTEM
HanpaBia€HHOCTH

dopma 06yueHus OYHas

I'oa npuema 2025

Caukr-Iletep6ypr— 2025

(JIOKHOCT, y4. CTeneHb, 3saHue) (unuupans, pamunms)




AHHOTaNINA

Hucuummuaa «TexHomoruu  00paOOTKM  ayauo- W BHJICOJAHHBIX» BXOJUT B
o0pa3oBaTeNbHyI0 MPOTrpamMMy BBICIIETO OO0pa30BaHHUS — MPOrpaMMy CIEHUATUTETa IO
HampaBlieHUI0 moAroToBKW/ crermuanbHocTH 10.05.03  «MHpOpManmionHas 06e30macHOCTh
ABTOMATHU3MPOBAHHBIX CHCTEM» HAINPaBICHHOCTH «be30macHOCTh OTKPHITHIX MH(POPMAILIMOHHBIX
cucrem». JlucrumuuHa peanusyercs kadenpoit «Ne33».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

I1IK-2 «Cnocoben ¢opmupoBarth TpeOOBaHUS K 3alIUTe HWHPOPMALUU B OTKPBITHIX
MH(OPMALIMOHHBIX CUCTEMAaX»

IIK-5 «CnocobeH ocymiecTBIsATh pabOThl MO MPOCKTHPOBAHUIO M  pa3padOTKe
ABTOMATHU3UPOBAHHBIX CHCTEM B 3aLIUIIEHHOM HCIIOJTHEHUN)

I[IK-9 «CnocobeH oOcymiecTBIsATH pPabOTBl MO OICHKE pabdOTOCIOCOOHOCTH U
3¢ (PeKTUBHOCTH IPUMEHSIEMBIX IPOrPAMMHO-AIIIAPATHBIX CPEJICTB 3aALUTHI HH(GOPMALIUNY

IIK-12 «Croco0GeH TpOBOIUTH WCCIEIOBaHHUS B OO0JACTH OLEHKH 3()(EeKTUBHOCTH
TEXHOJIOTHIl aBTOMATU3aIlMU OTKPBITHIX HH()OPMALIMOHHBIX CHCTEM

ConepxaHue AMCHUIUIMHBI OXBAaTBIBAET KpPYr BOINPOCOB, CBS3aHHBIX C METOJAMH
npencTaBieHus, 00paboOTKU, CKAaTHA M300paKEHU M BUJEOMOCIIENOBATENILHOCTEH, a TaKKe C
OCHOBHBIMH aCIIEKTaMH COBPEMEHHBIX CTaHAAPTOB B 00JIACTH MYyJIbTUMEINA TEXHOJIOTUH.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTo Tmporecca: JEeKIuH, JabopaTopHble pabOThI, CaMOCTOSATENbHAs pabdoTa CTylIEHTa,
KOHCYJIbTaIl1H.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOMINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHuubl, 144
qaca.

SA3bIK 00yUYeHHUS 110 AUCIHUIUINHE «PYCCKUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llenpto mpenogaBaHusi AUCIUIUIMHBI « TeXHOJIOTMM 0OpaOOTKH ayauo- M BUJICOJTAHHBIX)
SIBIIIETCS. O3HAKOMJICHHE CTYJCHTOB C METOJaMU TPEACTABICHUS, OOpaOOTKH, CKATUS
M300paXCHU W  BHJICOIIOCIICIOBATEILHOCTEH, a TakKe ¢ OCHOBHBIMH acCIEeKTaMHu
COBPEMEHHBIX CTaHJIAPTOB B 00JaCTH MYJIbTUME A TEXHOJIOTHH.

B nponiecce o0yuenus o aucuuruinHe « TexXHOIOruu 00pabOTKU ayJauo- M BUICOTAHHBIX)
CTYJEHT JOJKCH IMOJIyYUTh (yHIAMEHTAIBHBIC TEOPETHUYECKHE 3HAHUA W TMPUOOpecTH

IMPAKTUYCCKUEC HaBBIKM B obnactu 06pa6OTKI/I MYJbTHUMC/IHA JIaHHBbIX,

0o0paboTku BuAcoMH(pOpPMALIUM, a TaKKe O3HAKOMHUTBCS C OCHOBHBIMH (hopmaramu

AJIrOpuTMOB

[peJICTaBICHUS MyJIbTUMENA UHPOPMALIUH.

1.2. JucummiuHa

BXOIUT B

cocCTaB

gactd, (QOpMHpPYEeMOW  y4YaCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIEr0 0O0pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbpTare m3yueHMs NUCHMIUIMHBI OOyYaroIIUiics NOJDKEH 00iajarh CieqyOUMH
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIMNA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kong u HaumenoBanune | Koa u HauMeHOBaHHME WHAMKATOPA TOCTHKEHUS
KOMITETCHITHH KOMIICTCHIIMH KOMTIETCHITHH
ITK-2 Cnocoben
dhopMHUpOBaTH
TpeOOBaHUS K 3aIHUTE
[Tpodeccuonanpubie HFI)_I (bopMaruu B HI [1K-2.3.3 3HaTh cr1ocoObI peanu3aluu yrpo3
KOMITETCHIINH p 0€301acCHOCTH B aBTOMATU3HPOBAHHBIX CHCTEMaX
OTKPBITBIX
UH(OPMALIMOHHBIX
cucTemMax
ITK-5 Criocoben
OCYLIECTBIISATh
agngH o I1K-5.3.1 3HaTh TEXHOJOTHH Pa3pabOTKU
p ABTOMATU3HPOBAHHBIX CHCTEM B 3aIUIIICHHOM
MIPOCKTUPOBAHUIO U
[TpodeccronanbHbIe UCTIOTHEHUH
pa3paboTke
KOMITETEHIINU [IK-5.Y.3 ymeTs pa3pabaTsiBaTh OTJEIbHbBIE
ABTOMATH3UPOBAHHBIX
KOMIIOHEHTHI aBTOMAaTU3UPOBAHHBIX CUCTEM B
CHCTEM B
3alUIIIEHHOM UCIIOJIHEHUH
3aIUIIEHHOM
MCIIOJTHEHUH
ITK-9 Cnocoben
OCYLIECTBIIATh
paboThI IO OLIEHKE [1K-9.3.1 3HaTh METOMBI M CPEACTBA MTOITYUYEHUS,
aboTocriocoOHOCTH | 00pabOTKH U nepeaayn nH(pOpMaIUU B
[TpodeccuonanbHble p p pedl opman
e — 1 3dPexTUBHOCTH ONEpalMOHHBIX CUCTEMAaX, CUCTEMAX
MPUMEHSIEMBIX yrpaBieHus 6a3aMu JaHHBIX U KOMITBIOTEPHBIX
IPOrpaMMHO- CeTAX
anmapaTHbIX CPEICTB
3alUThl HHGOpMaLUU
I1K-12 Cnocoben
MPOBOJIUTH [IK-12.V.1 yMeTh pemiars 3a1a4u UCCIIEI0BaHUS
[TpodeccronanbHbIe POBOAL M P o &
KOMITETEHIIHH WCCIICIOBAHHUSI B MH(OPMAIIMOHHO-aHATUTHYECKUX CUCTEM
00JacTy OIIeHKU METOJaMH MOJICTUPOBAHUS
3¢ heKTUBHOCTH




TEXHOJIOTUH
aBTOMAaTH3alun
OTKPBITBIX
WH(}pOpPMaITMOHHBIX
CHUCTEM

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS

IMpU U3YUYCHUU CIICAYIOINX NUCHUIIIINH

— Teopus BEpOATHOCTEN U MATEMATHUYECKAS] CTATUCTHKA

— DJEeKTpOTEeXHUKA

TexXHOJOTHH U METOJIBI TPOTPAMMHUPOBAHUS
OCHOBBI PaIMOTEXHUKU

BrruncnurenbHas MmareMaTHKa

3H3.HI/I$I, INOJIYYCHHBIC IIpU H3YUCHUHU MaTCpUuajia ,HaHHOI;’I JAUCHUIIIIMHBI,
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTIUX AUCHHUILINH:

— MogenupoBaHue cucTeM

- PaCHpeI[CJ'ICHHbIe I/IH(I)OpMaLII/IOHHLIe CHUCTCMbI

— Hayuno-uccnenoBarensckas padora

- HpOI/I3BOI[CTBeHHa$I npeaauIiIOMHas IMMpakTUukKa

3. OOBEM ¥ TPYIOEMKOCTD JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboThI MO AUCHUILTHHE (M pacTpeie]IeHre 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B

Tadimue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

HUMCIOT KakK

TpynoemMKocTs 1o

Bun yuebnoit paboThl Bcero ceMecTpam
N5
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETo vac. 51 51
B TOM YHCJIC:
nexuun (J1), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (I13),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoil mpoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmosamenvnasn paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.

Dk3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3eiaM U BUAAM 3aHITHIA.




Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuua 3 — Pazfesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Pa3znesnsl, TeMBI TUCITATUINHEL Hexumm | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 5
Paznen 1. Beenenue 2 3
Pasnen 2. CriocoObl IpeicTaBICHNUS, 4 4 12
dbopmupoBanus u 00pabOTKH N300paKEHUI.
Kpurepuu onenku 3¢hpexTuBHOCTH 00pabOTKH
M300pakKeHUI ¥ BUACOIAHHBIX.
Pazzmen 3. AITOPUTMBI CKaThs U300paKeHHIA, 4 4 14
OCHOBaHHbIE Ha OMUKCENIbHOI 00paboTke
Paznen 4. Crangapt cxarus ¢ norepsmu JPEG 4 4 12
Paszen 5. Meroasl 00paboTKu 3 5 16
BHJICONIOCIIEIOBATEIbHOCTEN
BrImonHeHre KypcoBoii paGoThI 17
Hroro B cemectpe: 17 17 17 57
Utoro 17 17 17 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
0o0y4JalolMMUC  ONpPENETICHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKHMOHHOI'O NUKJIa

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Cuctembl 00pabOTKK MyJIbTHMEANA NaHHBIX. Kiaccudukanms
cucteM 00paboTKN M300paxeHni 1 BU1eoJaHHbIX. OCHOBHBIE
TpeOOBaHUs, MPEABSBISIEMbIC K KoJiekaM. Kpurepun orieHKn
s dhekTUBHOCTH 00padOTKH H300paskeHUH M BHI€0JaHHBIX

2 CniocoObl 06paboTKH U PEACTaBIEeHNs HH(OPMALIUK B CUCTEMAX
TeJIeBU3MOHHOTO Bemanus. @opmart daiina BMP. @opmar daiina
AVI.lMudposas GunbTpanus nzodpaxenuit. Kpurepuu omeHku

7 heKTUBHOCTH 00pabOTKH M300paKEHUH M BHI€0IaHHBIX.

3 [TukcenbHbIe KOAEKU. CKaTuE C MOTEPSIMU: TUIIOBAsI cXeMa Ha
ocHoBe DPCM. KonupoBanue anus cepuil. Crxatie 6e3 moTeps:
craugapt JPEG-LS. Kozasr ['omom6a. CriocoOs1 npecka3anus
JaHHbIX. Mcronb30BaHME KOHTEKCTHOTO MOAEIMPOBAHUS.

4 AJNropuT™m cxatus n300paxkeHui ¢ notepsamu. biok-cxema
ajropurma. OCHOBHBIE dTAIBI CKATHS C IIOTEPIAMHU Ha MMPUMEPE
JPEG: IuckpeTHO-KOCHHYCHOE TIpeoOpa3oBanue. CkansipHoe
KBaHTOBaHHWE AaHHBIX. KogupoBanue 6e3 morepsb

5 OO61re MpUHIMIBI KOJAUPOBAHUS BUEOIIOCIIEI0BATEIbHOCTEH.
[Tpoueaypa koMIeHcauu ABMKEeHU. MeTpuku 11 morcka
«TMOXO0XKUX» 0710K0B. [logonTHManbHbIE aITOPUTMBI TOMCKA.
Komnencanus nBuxeHus 0J0kaMH pa3IudHbIX pa3MepOoB.
KonupoBanue ciayxeOHol nHGpOpManuu. [IByHanpaBieHHas
KOMIIeHcalus IBrKeHus. Tumosas cxeMa BUAEOKOIEKa.




CpaBHI/ITeJIbHBII\/'I aHaJIn3 CTaHILapTOB CXKaTus
Buaeonocienosareinpuocreii H.264 1 MPEG-4.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

U3 Hux Ne
Ne | Tembl npaktrnueckux | OpMbI IpakKTUUYECKUX | TPyHOEMKOCTb, |IPAKTUUYECKOU |pa3jieiia
/o 3aHATHI 3aHATUAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATHUS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B TA0HIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 | ludpossie hunbTpel. MacmTabupoBaHue 4 4 2
2 | Kpurepun xauectBa o6pabotku (PSNR, 4 4 2
SSIM)
3 | DneMeHTHI cTaHAapTa cxxatus 6e3 nmorepb 4 4 3
JPEG-LS
4 | Peanu3zaius craHaapTa cxatus 0e3 norepb 4 4 3
JPEG-LS
5 | DieMeHTHI CTaHAapTa CXKATUs C OTEPSIMHU 4 4 4
JPEG
6 | Peanu3amus cTanmapTa cxaTHs ¢ MOTEPSIMU 4 4 4
JPEG
7 | Anroputmsl 00paboTKH 4 4 5
BHJICOIIOCIIEIOBATEIBbHOCTEN
8 | Peanmu3zanus anropuTMoB 00pabOTKH 4 4 5
BHIEOMNOCIIEOBATEIIFHOCTEH
9 | AHanu3 anropuT™MoB 00pabOTKH 2 2 5
BHIEOMNOCIIEOBATEIIFHOCTEH
Bcero 34 34

4.5. KypcoBoe npoekTHpoBaHHe/ BHIIIOJHEHUE KypCOBOW padOThI
Llens KypcoBoil paOOThI: IIeNb KypCOBOM PabOTHI 3aKIIOYAETCS B 3aKPEIUICHUH HaBBIKOB,
MOJTyYE€HHBIX IPU M3YYEHUU JUCHMILTUHBL. 3aJauaMy paboThl SBISETCS:

1) uzydeHue MeTo10B 00pabOTKH ayAHO- U BHJICO-

uHpopMaluu

2) anropuTMHUYECKas peanusaliys BBIOpaHHOTO MeToa
3) HanMcaHKMe MPOrPaMMHOTO KOJa AJIs peajiu3alui METoaa

4) TecTUpOBaHUE MPOTPAMMHOIO MPHIIOKEHUS




5) IpoeKTUPOBAaHNE METOIOB 3aAIIUTHI TAHHBIX
YacoB npakTH4ecKoi moaroToBku: 17
[IpumepHBIC TEMBI 3aJJaHU Ha KYpCOBYIO paboTy npuBeaeHsl B pasaene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 5,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeOpeTUYecKOro Marepuasia
40 40
qucuuriaHel (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU 7 7
arrectaruu (I1A)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUS
JUISL CAMOCTOSTENTEHON PabOThl 00YUaOIMIUXCS TTO AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U DJICKTPOHHBIX YUEOHBIX M3TaHUH

KommuecTBo 9K3eMIIIpOB B
Hludp/ bubnuorpaduyeckas ccpuika Outmorexe
URL anpec (KpOMe PIIeKTPOHHBIX

9K3EMIUISIPOB)

004.92 K 78 Kpacunsaukos, H. H. [udposas 25
obpabotka 2D u 3D-uzobpakenmii:

yuebHoe nocoobue/ H. H. KpacunbHukos.
- CI16.: BXB - ITetepOypr, 2011. - 608 ¢

621.397.4.037.32 O- | OcHOBBI T€OpUH U MpaKTUKK IUdpoBor | 130
75 00pabOTKN N300PAKEHHIT: METOTUUECKHE
yKa3aHUs K npakTuyeckum padoram/ C.-
[Terep6. roc. yH-T a3poKOCM.
npubopoctpoenus; cocT.: H. A.
O6yxosa, b. C. Tumodees. - CI16.: TOY
BIIO "CIIGI'YAIT", 2010. - 94 c.

004.032.6(075)K 78 | Kpacuibaukos, H. H. 68
MynbTUMEANATEXHOJIOTHH B




nH(MOPMAIMOHHBIX cucTeMaX. OCHOBBI
CEHCOPHOTO BOCTIPUSATHS: yU4eOHOE
nocooue/ H. H. Kpacunsaukos, O. U.
Kpacunsnaukosa; C.-Iletep06. roc. yH-T
a’pokocm. pudopocrpoenus. - CII6.:
['OY BIIO "CII6I'YAIT", 2009. - 68 ¢

004.032.6(075)K78

Kpacunbnaukos, H. H. 116
MybTHMEMATEXHOJIOTUH B
MH(POPMALIMOHHBIX CHCTEMAX.
[IpencraBnenue u o6padboTka
n300pakeHuii B KOMIIbIOTEpE: YueOHOoe
nocobue/ H. H. Kpacunsaukos, O. U.
Kpacunsaukosa; C.-Ilerep6. roc. yH-T
a’pokocm. nmpudbopoctpoenus. - CII0.:
['OY BIIO "CIIGI'YAII", 2007. - 132 c.

004.032.6M 27

Mapkosckuii, C. I'. (ac.). 80
MybTUMEANATEXHOIOTHH B MOOMITBHBIX
cucreMax: jjabopatopHslii mpaktukym/ C.
I'. Mapkosckuii, H. B. Mapkosckas; C.-
[TerepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16.: TOY BITO
"CII6I'YAII", 2011. -92 c.

621.397.132.037.372
P56

Puuapnacon, S.. BuneokoaupoBanue. 4
H.264 u MPEG-4- ctangapTsl HOBOTO
nokoJjeHus: Monorpadus/ S. Pudapcon;
ITep. B. B. Uenbnkos. - M.: Texnocdepa,
2005. - 366 ¢

621.397.6(075) C97
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7.

[lepeueHb A7IEKTPOHHBIX 00PA30BATENBbHBIX PECYPCOB

I/IH(1)OpMaI_II/IOHHO'TCHCKOMMYHHK&HHOHHOﬁ CETHU «I/IHTepHeT»

Ilepeuenn

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT», HCO6XO,[[I/IMLIX I OCBOCHHUA JUCHUIIIMHBI

npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

URL anpec

HaunmenoBauue

www.intuit.ru/

HannoHanbHBIM OTKPBITHIA YHUBEPCUTET

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmie 10.

Tabmuua 10— IlepedeHb nporpaMMHOTo o0ecieyeHHs

Ne /1t

Haunmenosanue

He npenycmorpeno
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8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBICHUH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM IMPEJCTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUIIIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | JlexuuoHHas ayiuTOpuUs

Komnerorepnas nadoparopust

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IIPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

Bu mpomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Crnucok BOMPOCOB K SK3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
3amaun;

TecTrl.

BrimonHenmne KypcoBoi paboThl DKcrepTHas OIlEHKa Ha OCHOBE TpeOOBaHU K
COAEP)KAHUIO KypCOBOM paboThl o
JIMCLHUILINHE.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyYalONIMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1reHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIUI
5-0ayupHas mKana PaKTep bopmrp HH

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOTIOJHHUTEIBHOHN JHTEPATYpHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE MTOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTHIO HAaIIPABIICHHUS;

— YMeJI0 000CHOBBIBAET M ApPTyMEHTUPYET BbIJIBUTaEMbIE€ UM UJICH;

COTIIMYHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BIIaJICET CUCTEMOM CIIeUaTN3UPOBAHHBIX TTOHSITHH.

«XOpoHIOo»
(GauTCHO»

JIUTEPATyPBHI;
— HE JIOIYCKAeT CYIECTBEHHBIX HETOYHOCTEN;

HATPaBIICHUS;
— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX ITOHITHH.

«Y/IOBJICTBOPUTEITLHO
«3AYTCHO»

JUTEPaTypHI;
— JIOIYCKaeT HeCYIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;

HaIpaBJICHUS,
— cJ1abo apryMeHTHPYeT HayUHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CICIMAIM3UPOBAHHBIX HOHSITHH.

«HEYIOBJICTBOPUTEIIEHOY
«HE 3aUTCHO»

MaTtcpuaia,

paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOXKEHHUS;

— He GOpMYIIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa

Ad¢unnble npeodbpazoBanus U ux Autokey-aHumarus. [IK-2.3.3
AnumanmonHssle pecypcesl 3ds Max. YnpasieHnue KitodamMmu
cpeactBamu Curve Editor u MAXScript.
3d-nmosuronansHas mojeib. [Toepxuoctu Editable _Mesh,
Editable_Poly, Editable Patch u NURBSSurf.
Penaktuposanue nosepxuocteil Editable Mesh u

Editable Poly. Co3nanne 3d-o6wekta mo ero 2d-o0pa3sy.

Enunuter usmepenus u cucteMbl koopauHat 3ds Max. TIK-5.3.1
Urenue koopAUHAT BepiIvH 3d-00bEKTOB B Pa3IMUHbIX
CHUCTEMax KOOP/AMHAT.

Crpykrypa MAXScript-nporpammsl. BeipaskeHus
MAXScript. Coznanue MAXScript untepgeiicos.
ITporpammupoBanue Kiito4yei mpu paboTe ¢ OrpaHUYEHUEM
Path Constraint.

VYnorpebienue matepuanoB. OT60p MoIUroHoB 1o ID [IK-5.¥.3
matepuaia. Marepuan Multimaterial.

— o0yuJaroluiics TBEpI0 YCBOMII MPOTrpaMMHBINA MaTepuai, rpaMOTHO U
[0 CyIIECTBY H3JIara€T €ro, ONUpasChb Ha 3HAHUS OCHOBHOMU

— YBA3BIBA€T YCBOCHHBLIC 3HaHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO

— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,

[0 CYILIECTBY M3JaraeT €ro, ONnupasch Ha 3HAHUS TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTHYCCKOM IMMPUMCHCHUH 3HAHUH

— o0yuaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOIO

— JOITYyCKacT CYHICCTBCHHBIC OIINOKHU u HETOYHOCTH 1810)51

WHJIUKaToOpa




Cucremsl uactuii PArray, Blizzard u Super Spray. Cusibl u
OTpaXKaTeIIH.

Cuctema vactun Particle Flow.

[IporpaMMupoBaHye aHUMAIMH BEPUINH CILIaiiHa.

PactpoBbie anropurmsl (anroputM bpezenxema, onpenenenue
MIPUHA/IICKHOCTH TOYKH MHOTOYTOJIbHUKY, 3aIMBKa
MHOTOYTOJIbHUKA BEIOPAHHBIM I[BETOM, aITOPUTM OTCEUCHHUSI
Cazepnenna-Kosna).

3aiMBKa MHOTOYTOJIbHUKA C UHTEPIIOJISIUEH 1[BETOB.
Pazouenue Boponoro. CBsi3b ¢ Tpuanryssnuen [enone.
Anroputm @opuyna 2d-pazduenus Boponoro.

VY naneHune HEBUIMMBIX YacTel moBepXHOCTH. MeTon Z-

oydepa.

[1IK-9.3.1

Monens ocBenieHHOCTH. Hopmanu k rpaHsiM U BepILIMHAM.
Momudukarop Edit Normals. ['pymimsr criuakxuBaHusl.
3akpacku ['ypo u @ownra.

Hanoxenue TekcTypsl.

Float-konTposaepsr 3ds Max.

[K-12.V.1

[ToBepxHoctu Bpaienus. CocraBHoit 00bekT Loft.
CBs3bIBaHME, TPYIIIIUPOBKA U BEIpPABHUBAHHE OOBEKTOB.
Oo6vbektHas npusszka. MHcTpyMeHT M3mepenus.

CocraBubie 00bekThI BLOD, Mesher, ShapeMerge, Boolean u
Scatter.

O6mnektsl Crowd u Delegates.

[Mapamerpuueckue moauduraropsl 3ds Max.

JIy4eBoil ¥ BOJIHOBOH aJIrOpUTMbI IOMCKA ITyTH B
PSIMOYTOJIbHON AMCKPETHOM 00J1acTH.

[IK-12.¥.1

Bompocsr (3amaun) aiist 3ageta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne /it [Tepeuens BompocoB (3amayu) mist 3adeta / nudd. 3auera

Kon
WHJIUKAaTOpa

Y4eOHbIM MJITAHOM HE NPEAYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYypCOBOM pabOThI

Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/mt b
KypcOBOH paboThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Addunnsie npeoOpazoBanus 1 ux Autokey-anumanusi.
3d-monuroHansHast MOJEIb.
PactpoBsie anroputmel (anroput™m bpesenxema, onpeneneHne

Pazbuenue Boponoro.
Meron Z-6ydepa.
Moienb OCBEIIEHHOCTH. .

JUCKPETHON 00JIacTH.

IIPUHAJJIEKHOCTH TOUKH MHOTOYTOJIBHUKY, 3aJIMBKAa MHOTOYTOJIbHUKA
BbIOpaHHBIM I[BETOM, alroput™m orceueHus: Cazeprenaa-Kosna).

JIydeBo¥ 1 BOJTHOBOM aIrOPUTMBI IOKCKA MYTH B MPSMOYTOJIBHOU

BOHpOCBI IJIL - IPOBCACHUSA HpOMeX(yTOQHOIZ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.




Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHIUKATOpa

1.

2.

€ro LIEHTPA, BO3BPAIIAIOTCS HA MPEKHHUE O3ULIUU U NCYE3aIO0T.
(¢17.4. Ucnnonwiyercs cuctema yactull PF Source ¢ Tpems
coObITUsMH. B IepBoM cOOBITHHM YaCTHIIBI POXKAAIOTCS HA pedpax
Ky0Oa U paszierarorcs 1noj aeiicrsue 60MObl. YacTUIbl TOKUIAIOT
nepBoe coObITHE, KOT1a BO3PACT MEPBOM YaCTULIBI JOCTUTAET
yKa3aHHOT o 3Ha4yeHust. DTo obecrneunBaercs TectoM Script Test.
Bo BTOpOM cOOBITHH BEKTOpP CKOPOCTH YaCTUIl MEHSET
HaIpaBJIEHUE Ha MPOTHUBOMOJIOKHOE, KPOME TOTO, YACTHIIBI
MEHSIOT (opMy U I[BET. YaCTUIIBI TOKUIAIOT BTOPOE COOBITHE,
KOTI'Jla BO3pacT MEePBOM YaCTUILIBI IOCTUTaeT YKa3aHHOTO
3Ha4YEeHHS. ITO TaKxke odecneunBaercs Tectom Script Test. B
TPEThbeM COOBITHH YaCTHIIBI MEHSIOT ()OPMY, LIBET U YJAISIOTCS
10 Mepe JIOCTHKEHHS 3aJJaHHOTO Bo3pacTa. [locnennee
obecnieunBaetcs onepatopom Script Operator.)
Iponuxnosenue. JIBIxKyIecs 4acTH 0ObEKTa IOCTEIIEHHO
MIPOHUKAIOT CKBO3b HAXOJAIIEECs Ha UX MMyTH MPENSTCTBUE, HO
TOpMO3sTCs Ha BTOPOM. (P 17.7. icnonb3yroTcest CUCTeMAa YacTHIT
PArray, Tpu 60MOBI C pa3TUYHBIM BPEMEHEM JCTOHAIIUH U
HECKOJIBKO OTpa)kaTellel ¢ pa3IMYHbIMUA 3HAYCHUSIMH ITapaMeTpa
TimeOff.)

Ha NURBS. OxpyxHoCTb paguyca R mpeoOpazoBsiBaeTcs B
NURBSCurveshape. Kaxnas KOHTpobHast TOUKa KpUBOH
cMmernaercs Ha BenmnuuHy [random 0 R, random 0 R, random 0 R].
B cueny BBogaTcs chepa u nnmuaap. Chepa nomemaercs Ha
KPHUBYIO B BEPIINHY, HauboJee yAaJeHHYIO OT Hadalia
KoopauHaT. L{mnHap Takke nomeniaercs Ha KpUBYIO B
BEPIINHY, HANMEHEe yJAIEHHYIO OT Hadana KoopauHat. B
npoliecce aHuMaluu chepa 1 LHIMHAP, ABUTAsICh IO KPUBOH,
MeHsroTcst Mmectamu (¢17.8).

Tyman. V13 TymaHa Ha CTOpPOHAX KBaJipaTa MOSBIISIOTCS
mnHApsL. Kora TymaH paccenBaeTcs, UIUHAPBI HAYMHAIOT
nepeMenaThes K HEHTPY KBapara ¥ 3aKaHIYUBAIOT JBI)KEHUE HA
OKPY>KHOCTH, LIEHTP KOTOPOil COBMAaeT ¢ LIEHTPOM KBajpara, a
pannyc CymiecTBEHHO MEHbIIE ITTHHBI CTOPOHBI KBaIpaTa
(¢unbm 18.4).

Bcmpeua. JIBa pactynux o0bekTa (IpuMeHseTcss MOIU(UKATOP
PathDeform WSM, pazna. 2.10.10), BcTpeyaroTcs u nocie
HECKOJIBKUX TIOTTBITOK Pa30MTHCH, BO3BPAIIAIOTCS K CBOMM
UCXOJIHBIM pa3Mepam, ¢puiibM 18.6.

Bpems. B cucteme Daylight Ha mmockocTi BOCTIpOU3BOASTCS
4ackl, OKa3bIBatoIue BpeMs cucremsl Daylight (¢unem 18.7,
Daylight BBonuTCs B ClIeHY HHTEPAaKTUBHO, POYUE JIEMEHTHI
CIICHbI U aHUMALUs CO3a0TCA MPOrpaMMHO). J{i1st oToOpaxkeHus
BpeMeHHU ucroisb3yercs cucrema yactul PF Source. [{ns
MOJIy4YeHUs BPEMEHU MOKHO YHOTPEOUTh (DYHKIIHIO
timeFromSolarTime (cM. cripaBky o 3ds MAXScript).

Puviba, paboTtast XBOCTOM, yJAJIS€TCsl OT Ha4aJIbHON TOUKH BJIOJIb
OTPHIIATEIEHOTO HAIPABJICHHUS OCH X, a 3aTeM BO3BPAIIIACTCS B




HaYaJbHYIO0 TOUKY (M Tak 2 pa3a). B Touke ¢ HaumenbIen X-
KOOPJMHATON phI0a MycKaeT 2 Mmy3bIps (phIOH pOT 3aKPHIT), a
IIPY BO3BPAIICHUH B HAYAJILHYIO TIO3UIINIO phI0a MPUOTKPHIBAET
pot (huibm 18.8, 11 reHeparuu my3sipeld IPUMEHUTh CUCTEMY
yactul] PF Source, juist npuianus TONIIKUHBI MOJIETU TOJIOBBI
pBIOBI MOKHO yrnioTpeouTh Monudukarop Shell, momocts pra
3aKpacUTh PO3OBBIM I[BETOM, a TPAHHUILY ITOJIOCTH PTa - OEIBIM).

Bpawenue. B nientpe cuensl pazmenieH kyo. C uatepaioM B 30f Ha
OKPYKHOCTH TEHEPUPYIOTCS 6 KyOHMUECKHUX BPAIIAIOIINXCS YaCTHIL.
3areM C TeM K€ MHTEpPBaJIOM OHH ITOOYEPEIHO 3aMEIIAI0TCs
MUPAMHIATHPHBIMU YaCcTAMHU Ky0a 1 HeOonbIuMu cepamu. B koHIIe
CIICHBI YacTH Ky0a ¢ TeM K€ MHTEPBaJIOM BO3BpAIIAIOTCS Ha CBOU
HAYaJbHBIC TTO3UIUH, 2 YACTUIIAM BO3BpAIAeTCs UX HadalbHas (hopma
(¢unbm 18.9, mpumensiercs cuctema yactuil PF Source).

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHnb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U IHpOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuXxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

[lenpto  mpenonaBaHus  AUCHMIUIMHBL  «MylbTUMenna  TEXHOJOTMM»  SIBISETCS
O03HAKOMJIEHHE CTYJEHTOB C METOJaMHU IpEACTaBIIEHUs, 00pabOTKU, CXKATHS HM300paKeHUH U
BHJICOTIOCIIEIOBATEIBLHOCTEN, @ TAKXKE C OCHOBHBIMM aCIEKTAMHM COBPEMEHHBIX CTAHIApPTOB B
o0jacTu MyJIbTHUMEMA TEXHOJIOTUH.

B nporuecce obydenus no aucuuminHe «MyiabTUMeana TEXHOIOTUM» CTYJCHT JIOJIKEH

HOJY4YUTh (yHJAMEHTAJIbHBIE TEOPETHUECKUE 3HAHUS M MPUOOPECTH MPaKTHUYECKHE HaBBIKU B
oOmactu 00pabOTKM MyJbTHUMEINA IAHHBIX, AITOPUTMOB OOpabOTKM BHJEOMH(pOpMAIMHU, a
TaKXe 03HAaKOMUTBCSI ¢ OCHOBHBIMH (pOpMaTamMu MpeCTaBICHUS MyJIbTUME A HH(OPMALIHH.

Mertoauyeckne ykKa3aHusi s O0y4alOIIUXCS 10 OCBOCHHMIO JIEKIIHOHHOIO
MarTepuaJia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
rIyOOKOoe M sCHOE H3JI0KEHHE ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKIuu B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [O3HAHUS, HOBEHIINX
JOCTHOKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOIHAET METOAO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHpOpMalMoHHYI0 (QyHKUMU. JIeKIHs pacKkphiBaeT MOHATHIHBIN anmapat
KOHKPETHOU oO0yiacTH 3HaHus, €€ MpoOseMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYarOIKUMCS JIEKIIMOHHOTO MaTepHraa;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K Ka)XK/10M KOHKPETHOU TEME;




— TIONY4YEHUE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEICM;

— pa3BuTHEe NPO(ECCHOHATHLHO—JENIOBBIX  KauecTB, JIOOBU K MpeaMery U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailIne Tofbl;

— Hay4yuTCsl METOAMYECKHM oOpalaThiBaTh MaTepuan (BBIACNATH TIJIABHBIE MBICIU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PAa3IMYHBIX
bopMyITUPOBKaXx);

— TOJy4YeHHUE TOYHOI'O MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHUH.

JIeKIMOHHBI ~MaTepual MOXET COMPOBOXKAATHCS JEMOHCTpAIllMed  CaliIoB U
WCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKHX AHMCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

Paznen 1. BBenenue

Pasnen 2. CmocoObl mpesnctaBieHus, (opMupoBaHus H 00paOOTKH H300pakKeHUU.
Kpurepruu ouenku 3ppekTHBHOCTH 00pabOTKN N300paKEHUH U BHICOJAHHBIX.

Paznen 3. AnropuTmbl ckaTus W300paKeHU, OCHOBaHHBIE Ha MOMUKCENbHOM 00paboTke

Paznen 4. Cranmapt cxarus ¢ norepsimu JPEG
Paznen 5. Metoasl 00pabOTKH BHICONIOCIICIOBATEILHOCTEH

MeTtoanyeckne yka3zaHusi 1Jsi 00y4alOIIMXCA IO NPOXOKACHUIO JIAG0PATOPHBIX
pa6ort

B xozme BbIMONHEHHs J1a0OpPAaTOPHBIX pabOT oOOyyaroIUiCs JOJDKEH YIriayOuTh U
3aKpeNnuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOJUKON U TEXHUKOH
9KCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKAMOHHOW XapaKTEPUCTUKOW 0O0ydYaromerocs.
Berinonnenue n1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAINTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX pabOT 0OydaroUMCS SIBISETCS HEOThEMJIEMON YacTbiO
U3yYeHUs] JUCHMIUIMHBI, OIpeNeiseMoi y4yeOHbIM IUTAaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHEI,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAIN3allds TEOPETUYECKUX 3HAHUMN, IOJYYEHHBIX Ha
JEKLUSX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue ¥ TPeOOBAHUSA K NIPOBEICHHIO JIA00PATOPHBIX padoT
3agaHuss A0 J1a0OpaTOpHBIX pPAaldOT  3aKiIOUaroTCs B pealu3alliyd  aIrOpUTMOB,
PacCMOTPEHHBIX B XOJI€ JIEKIIMH, TAKUX KaK:
e [ludpossie puibTpsl. MacimtabupoBanue

e Kputepuu kagectBa 06padotku (PSNR, SSIM)
e DieMeHTHI cTanaaprta cxatus 0e3 noreps JPEG-LS
e Peammsarus crangapra cxarus 6e3 noreps JPEG-LS

e DJleMEHTHI CTaHAapTa cxatus ¢ notepsimu JPEG



e Peanuzanusd crangapra cxatus ¢ norepsamu JPEG
e AnropuTMBI 00pPa0OTKH BUICOTIOCIIEAOBATEILHOCTEH
e Peammzarus anropuTMoB 00pabOTKU BUIEOIOCIIECIOBATEILHOCTEH

e AHanu3 anropuTMOB 00pabOTKU BUACOIOCIEIOBATEIBHOCTEH

JIaGopatopHble 3aHATHS MPOBOJATCS IOCIE YTCHHS JIGKIUH, JAIOIIUX TEOPETHUYECKUE
OCHOBBI JIJISl UX BBIMOJIHEHUs. JlomyckaeTcs BHIIOTHEHUE JTa00PAaTOPHBIX 3aHATUN IO MPOYTEHUS
JEKIHMHA C LEeIbI0 00JIErYeHns U3yYeHHs] TEOPETUYECKOro MaTepuana MpHU HAIMYMK ONUCAHWN
paboT, BKIIOYAIOIIMX HEOOXOAMMBIE TEOPETUYECKUE CBEACHUS WJIM CCHUIKM HAa KOHKpETHbBIE
yueOHbIe U3JIaHHsI, COJCPKAIIUE STH CBEJCHHUS.

[IpenogaBaTens UMEET MPaBO OMPENEISATh COJIEpKaHue TabOPaTOPHBIX PaboT, BHIOUPATH
METO/BI U CPEICTBA MPOBEJICHHs Ja00paTOPHBIX MCCIEI0BAHNHN, HanOOIIee MOJIHO OTBEYAIOIINE
UX 0COOEHHOCTSM U 00ECIIEUHBAIOIIINE BEICOKOE Ka4eCTBO YUEOHOT0 Ipoliecca.

[IpenonaBaTens GopmupyeT pyOeKHBIE U MTOTOBBIE Pe3yJbTaThl (PEHTHHTH) CTYACHTA
0 Pe3yJIbTaTaM BBINOJHEHHUS J1a00paTOPHBIX PadoT.

Ha maGoparopHoMm 3aHSITUM CTYJEHT MMEET IMPaBO 3a7aBaTh MPENOJaBATEN0 W (MJIN)
71ab0paHTy BOIPOCHI MO COACPKAHUIO U METOAMKE BHITOTHEHHS paboThl U TpeOOBAaTh OTBETA MO
CYIIECTBY OOpaIICHHSI.

CTyleHT WMeeT NpaBO Ha BBHINOJIHEHHE Ja0OpaTOPHONM pPAadOTHI MO OPUTHHAIBHON
METOAMKE C COTJIACHS MPEIoaBaTels U IO ero Haa30poM — Ipu 0e3yCIOBHOM COOJIIOJICHUH
TpeOoBaHUi 6€30MaCHOCTH.

K BeimonHeHnto 1abopaTOPHON pabOTHI JOIYCKAIOTCS CTYACHTHI, MOJITBEPIUBINNE
FOTOBHOCTb B 00beMe TpeOOBaHUM, COJEpXKalIMXCi B METOAUYECKMX YKa3aHUSIX K
nabopaTopHOi paboTe U (W) B yCTHBIX MIPEIBAPUTENIBHBIX YKA3aHUAX MIPEI01aBaTENs.

B xozme nabopatopHbIX 3aHATHI CTYJEHTHI BeyT HEOOXOIMMBbIE 3aITUCH, COCTABIIAIOT (110
TpeOOBAaHUIO TMIPENo/IaBaTelisi) WTOTOBBIA IMUCHBMEHHBIM OTYeT. Ha mepBOM 3aHATHH IHKIIA
71a0opaTOpHBIX padoT IMpernojaBaTellb JODKEH JaTh KOHKPETHbIE YKa3aHUs IO COCTABJICHUIO U
0(hOPMIIEHHUIO OTYETOB C IIEJIbI0 oOecTieueHns equHooOpasus. B 3aBucumoct 0T 0coOeHHOCTEN
IIUKJIA JJAOOPATOPHBIX 3aHATHI OTYET COCTABIAETCS KaXIbIM CTYACHTOM HHAMBUAYAJIBHO, JINOO
oOumii otuer — moarpymmoil u3 2-3 crynentoB. Ilo okoHuaHuun naGopaTopHOl pPabOTHI
CTYAEHTBl 00s3aHbl NPEJCTaBUTh OTYET MPENoAABATEN0 JJIi MPOBEPKU C MOCIEIyroIei
3anutoi. [lo cormacoBanuio ¢ mpenoaBareieM J0MYCKaeTCsl MPEICTaBICHHE K 3allUTe OTYeTa
0 JaboparopHoil paboTe BO BpeMs CIEAYIOIIEro JabopaTOPHOTO 3aHATUS MM B
WH/IMBUYaIbHBIE CPOKH, OTOBOPEHHBIE C IperojaaBaTeneM. J[omyckaeTcsl o COTJIacOBaHHIO C
IpernoJiaBaTeseM MpeaCTaBIsATh OTUET O JIAOOPATOPHOU paboTe B 3JIEKTPOHHOM BHUJIE.

JIaGopaTopHOe 3aHITHE COCTOMUT U3 CIEAYIOIINX 3JIEMEHTOB: BBOJIHAS YaCTh, OCHOBHAS U
3aKJIIOYUTEIbHAS.

BBogHas yacTh 00ecneunBaeT MOJArOTOBKY CTY/ACHTOB K BBIITOJHEHHIO 33JaHHA PaOOTHI.
B ee coctaB BXOI4T:

— (QopMynIHpOBKa TEMBI, IETH W 3a1a4 3aHATUS, OOOCHOBAaHHE €r0 3HAYMMOCTH B
npodecCHOHATBLHOMN MOATOTOBKE CTY/I€HTOB;

— M3JI0KEHHNE TEOPETUIECKUX OCHOB PaOOTHI;

— XapaKTEepPHUCTUKA COCTaBa M OCOOEHHOCTEW 3aJaHuil pabOThl U OOBSACHEHHE METOIOB
(ctoco60B, MPUEMOB) WX BBIIOJTHEHNS,

— XapaKTepPUCTHKA TPeOOBaHUN K Pe3ybTaTy paboOThI;

— HHCTPYKTaX MO TEXHUKE 0€30TTaCHOCTH TPH IKCIUTyaTallui TEXHHUECKUX CPE/ICTB;

— MPOBEPKA TOTOBHOCTH CTYJICHTOB BBIMIOJIHATH 3aJaHUsI padoThI;

— YKa3aHUsl 10 CAMOKOHTPOJTIO PE3YJIbTATOB BHITIONHEHUS 3a/IaHUI CTyICHTaMU.

OcHOBHas 4acTh BKJIIOYAET MPOLIECC BBINOIHEHHUs Ja00opaTopHOil paboThl, oopmieHue
oryera W ero 3amuTy. OHa MOMET COINPOBOXKIATHCS IOTIOJHUTEIFHBIMU Pa3bsCHEHISIMH TI0



X0y paOoThl, yCTpaHEHHEM TPYAHOCTEN MPH €€ BBITOJHEHUH, TEKYILIUM KOHTPOJIEM M OLEHKOH
pe3yJbTaTOB OTIENBHBIX CTYACHTOB, OTBETAMU Ha BOMPOCHI CTYAECHTOB. Bo3moxkHO mpoOHOE
BBINOJIHEHHE 33aJaHUs(1il) O] pyKOBOACTBOM IIPEINO1aBaTEIs.

3aK/II04YUTEIbHAS YaCTh COJACPIKUT:

— [0/IBeJIeHHE OOIIMX UTOTOB 3aHATHS;

— OLICHKY PE3YJIbTAaTOB Pa0OTHI OTJCIBHBIX CTY/ICHTOB;

— OTBETHI Ha BOIIPOCHI CTYICHTOB;

— BBIJJAYy PEKOMEHJAIMHA MO0 yCTPaHEHUIO MPOOEJIOB B CHCTEME 3HAHMM M YMEHHH
CTYAEHTOB, 10 YJIyUIIEHUIO PE3yJIbTaTOB PabOThI;

— cOOp OTYETOB CTYAEHTOB Ui IPOBEPKU, WU3JIOKEHHE CBEICHHUM, Kacaroluxcs
HOJATOTOBKHU K BBIIOJIHEHHIO CIIeTyIOIed paboThl.

BBoaHas u 3aKkimouuTeNbHAs YacTH JIAOOPATOPHOTO 3aHATHUA MPOBOIATCS (HPOHTAIIBHO.
OcCHOBHasi 4yacTb MOXET BBINOJIHATHCS MHAWBUIYAIbHO WM KOJUIEKTMBHO (B 3aBUCHUMOCTU OT
(opMBI OpraHU3aIMK 3aHATHS).

CtpykTypa u ¢popma oTyeTa 0 1a00paTOPHOIi padoTe

Otuér mo yabopaTopHOil paboTe OPOopMIISICTCS WHAMBHIYATHHO KaXKIbIM CTYJCHTOM,
BBIMIOJTHUBIINM ~ HEOOXOJMMbIe (HE3aBHCHMMO OT TOTO, BBIIONHSJICS JIM OKCHEPUMEHT
MHAMBUAYaJIbHO WIN B COCTAaBE IPYIIBI CTYIeHTOB). CTpaHUIlbl OTUETA ClIEAYyeT IPOHYMEpPOBAaTh
(TUTYJIBHBIN JTIMUCT HE HyMEpyeTcs, Jnajee UIeT CTpaHuua 2 U T.A.). TUTYIbHBIN JIUCT OTYETa
JOJDKEH coniepkath Ppasy: «Ot4uér mo maboparopHoit pabore «Ha3Banue paboThD», UyTh HIDKE:
Beimmonuun crygeHt rpynmnsl (Homep rpynmbl) (Qamunus, uHUALMANB)». BHU3Y nucta cnemyet
yKka3aTh Tekymuid roxa. Hampumep, Otuér mo mabGoparopnoit pabore Ne (HOmMep pabOThI)
«BBeneHue B cieKTpayibHBIN aHanu3», Beimoanun cryaent rpynnsl 5221 MBanos M.M. Bropas
CTpaHHLla TEKCTa, CIEAyIoUas 3a TUTYJIbHBIM JIMCTOM, JOJDKHA HauumHaAThes ¢ nyHKra: Llens
paboTel. OTUéT, KaK MPaBUIIO, TOJKEH COAEPKATh CIACAYIOUINE OCHOBHbBIE Pa3/Ieibl:

1. Llenb paboTHI;
2. TeopeTnueckas 4acTh;
3. IIporpammHoOe obecrieueHme, UCIoib3yeMoe B padboTe;
4. Pe3ynbTaTsl;
5. BeiBOABI.
B ciiydae HE0OXOMMOCTH B KOHIIE OTYETA IPUBOAUTCS MEPEUEHb JTUTEPATyPHI.

TpebdoBanus k opopMIIEHHIO 0TYETA 0 1a00paTOPHOI padoTe

Teopernueckass yacTb JOJDKHA COAEPKATb MHHMMYM HEOOXOJIMMBIX TEOPETHUYECKHUX
cBelleHUIl o mpeameTHo ob6nactu. He cneayer komupoBaTh LEIMKOM WIM YacTUYHO
METOMYECKOe ocodue (onmucanue) JJ1abopaTtopHO padOTHl WK pa3iebl YIeOHHKA.

B pazgene IlporpamMmHoe oOecrieueHHe HEOOXOAMMO OINHUCATh, C MOMOIIBIO KaKHX
WHCTPYMEHTAJIBHBIX CPEICTB M KakuM 00pa3oM ObUIM pa3pabOTaHbl MOJIECIM W TOJYyYEHBI
pe3yabTarhl. PUCyHKH, OJIOK-CXEMBI, ONMCaHHE MOJENIH U €€ 0COOEHHOCTEH, HeOOXOIMMOCTh
OTJIQJIKU — BCE ATO JOJKHO OBITh NMPEACTABICHO B YKa3aHHOM pa3jiedie.

Paznen PesynpTarThl BKIIOYaeT B ce0s CKPUHIIOTHI MPOTPAMMHOTO MPUIIOKEHUS,
MOJTyY€HHbIE TpPHU BBHINOJHEHUH JabopaTopHOil paboTel. PucyHku, rpaduku u TaOIUIIBI
HYMEPYIOTCS M TOANIHUCHIBAIOTCS 3ar0JIOBKaAMHU.

BbIBO/IBI HE AOKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CIAENIaHO. 37eCh BaXXHO
OTMETHTb, KaKue HOBBIE 3HAHUS O MPEIMETe UCCIECAOBAHUS OBLIHM MOJyYEHBI MPU BBHIIOJHEHUU
paboThl, K YeMy MPUBENO OOCYKJIEHHE Pe3yJbTaTOB, HACKOJIBKO BBIMIOJIHEHA 3asBJICHHAS 1I€JIb
pabotel. BriBombl 1o paboTe KaXAbI CTYAEHT JeflaeT caMoCTosTelnbHO. B ciyuae
HEOOXOUMOCTH B KOHIlE OT4éra mpuBoguTcs CHUCOK JIUTEPaTyphbl, HCIOJIB30BAHHON IpU
HOJTrOTOBKE K padore. B TexcTe oTuéTa AenaroTcst KpaTKUe CChUIKH Ha JIMTepaTypy (y4eOHMKH,
CIIPABOYHHKH, UHbIE UICTOYHHKH. ..) HOMEPOM B KBaJIpaTHBIX CKOOKax, Harp., [1]. Jluteparypubie



UCTOYHUKH HYMEpYIOTCS II0O MEpe MX MOSABJIEHUS B TeKcTe oT4éra. B KoHIEe oTuéTa naércs ux
noapoOHbIi criucok. Ha Bce MCTOUHMKM CIUCKA JUTEPATYPHl JOJKHBI OBITh CCHUIKH B TEKCTE
0TuéTa, TaM, e ITO HEOOXOIUMO.

HpI/I caayuec otyéra npernoaaBarCyib MOXCET CACIIATh YCTHBIC WU IMMCbMCHHBIC 3aMCYaHUA,
3a7laTh JIONOJIHUTEIbHBIE BONPOCHL. Bce OTBETHI HA JIOMOJIHUTEIbHBIE BOIPOCHI, OOCYKAECHUSA
BBITTOJHAOTCA CTYACHTOM Ha OTACJIBHLIX JIMCTAX, BKIHOYACMBIX B OTYET (HpI/I 3TOM B TCKCTC
OCHOBHOI'O OTYETa JIeJIaeTCsl CHOCKA WJIM JIPyroil 3Ha4yoK, KOTOpoMy OyIeT COOTBETCTBOBATh
HOBBIU MaTepI/IaJI). HpI/I OTOM IIMCBMCHHBIC 3aMCUAaHUA IIPCHIoAaBaTeyidl HOJIKHBI OCTAThLCA B
TEKCTE JUIs ICHOCTH TMHAMUKH PabOThI HaJ OTYETOM.

O0béMm oruéra JOJIZKCH OBITH ONTHUMAJILHBIM JJI1 IIOHMMAaHHuA TOro, 4TO M KaK CACIall
CTYACHT, BBINONHAA paboTy. OOs3aTenpHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIyH U
CHEUHATbHYIO TPAMOTHOCTD U3JI0KEHHs, a TAKXKe aKKypaTHOCTh O(hOpMIICHUSI.

ITocne mpuéma npenogasarenaeM oTYET XpaHUTCA Ha Kadepe.

Mertoauyeckue yKazaHMsl JJs  OOy4YalOIIMXCSl 1O  MNPOXOKAECHMI0O  KYPCOBOIO
NMPOEKTHPOBAHUSA/BBINIOJHEHUSI KYPCOBOi padoThI

KypcoBoii mpoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy OOYJAIOLIMXCS OTBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 3a]jau MPOo(PeCcCUOHANBHOM NesTeIbHOCTH.

KypcoBoii mpoekt/ paboTa mo3BoIsIeT 00y4aromeMycs:

— CHCTeMAaTU3HpOBaTh U 3aKPENUTh I[ONYYCHHbIE TEOPETHYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS 10 MNpo(ecCHOHANBHBIM YYeOHBIM JHUCHUIUIMHAM H MOAYJISIM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAHOBIEHHBIMU MTPOTPaMMOil yueOHOI
JTUCLUUIUIMHBI, TPOrpaMMOM  TMOATOTOBKH  CIEIHAIUCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTH MOJIyYCHHbIE 3HAHUS, YMEHHUS M TPAKTHUUECKUU OMNBIT MPU PELICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU NPOGECCHOHATBHON eATeIbHOCTH
10 HAITPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

—  yIIyOWTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 3aJJaHHOM TEMOI;

— chopmupoBaTh YMEHHS TPUMEHSITH TEOPETUYECKUE 3HAHUSA TIPU  PEIICHUU
HECTaHJapTHBIX 33]1a4;

— TpUOOpPECTH OMNBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl U
chopMUpPOBaTh COOTBETCTBYIOIINE YMEHUS;

— chopmupoBaTh yMeHHS palOOThl CO CHEIUATBHOW JHTEPAaTypoOd, CIPABOYHOM,
HOPMAaTHUBHOM U MPaBOBOM JOKyMEHTAIMeH U UHBIMU WH(OPMAIIMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JOTHUYECKHM OOOCHOBAaHHBIE BBIBOBI,
MIPEVIOKEHUS U PEKOMEH/IAINY 110 PE3YJIbTaTaM BBIMOJHEHUS PaOOTHI;

—  pa3BUTH NpodheCcCUOHATHHYIO MMCBMEHHYIO M YCTHYIO PeUb 00Yy4aroIerocs;

— pa3BUTh CHUCTEMHOE MBIIIJIEHUE, TBOPYECKYID HHHUIMATUBY, CAMOCTOSITEIbHOCTD,
OpPTraHW30BaHHOCTh U OTBETCTBEHHOCTD 3a MPUHUMAEMbIE PEIICHHS;

— chopmupoBaTh HaBBIKM IIJITAHOMEPHOW pETYJSpHOM pabOThHl HaA pelieHueM
MOCTaBJIEHHBIX 3a/1a4.

OTtu€r mo KypcoBoil pabore odopmisIeTCs KaXXIbIM CTYIACHTOM HWHIWBUIYyAIbHO |
COJICPKUT OMHCAHUE JIMYHO BHITIOTHEHHON PabOThI, KOTOPAast BKIIFOYALT:

- TUTYJIbHBIH JIUCT;

- UHAMBUAYAJIbHOE 33JJaHUE;

- IOSICHUTEIIBHYIO 3aITUCKY;

- IPOTPAMMBI ¥ CcTieU(UKAIINH Ha DIEKTPOHHOM HOCHUTEIIE;

[TosicHuTenpHas 3amucKa COAEPKUT pa3ieibl:

- COJIEp’KaHHE C YKa3aHUEM CTPAHMI] U Pa3/IeioB;

- BBEJICHUE;

- OCHOBHYIO YacCTh;

- CIIMCOK JINTEPATYPHI;



- IPUJIOKCHHUS.

Metoauyeckue yka3aHusi JJIsi 00y4aroIuxcsi M0 NMPOXOKICHUI0 CAMOCTOSITEIbHOM

padoThI

[IpomexxyTounass  arrectansi  OoOydyarOIIMXCs  NpeAyCMaTpHBaeT  OLCHHBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs 1o aucuuruinHe. OHa BKIIHOYaeT B
ceOst:

— D9K3aMeH — ¢opma OIEHKM 3HAHWH, MOJyYeHHBIX OOydYaloUuMMcs B Ipolecce
U3y4YeHHs BCEW NMCLUIUIMHBI WIKA €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHONW padoThl, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOILOY», «YJOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MOJyUYEHHBIX OOYYaIOUIMMCS B XOJ€ M3yUYCHMS
y4e€OHOM JUCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHAs (110 OKOHYAHUU CEMECTpPa) OLICHKA 3HaHUMN
00yyaroImuMcsl 0 OTAEIbHBIM pa3jesiaM AUCHUIUIMHBI ¢ aTTECTAl[MOHHOM OLIEHKOM «3a4TeHO»
WJIU «HE 3a4TECHO».

— 1uddepeHIpPOBaHHBI 3aueT — 3T0 (opMa OLEHKM 3HAHUM, IOJyYEeHHBIX
00yyaromuMcs pU U3Y4YEHUU TUCLUIUIMHBI, IPU BBIIOJHEHUU KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEILCKUX pA0OT U MPOXOKIEHUU MPAKTUK C ATTECTALIMOHHON OLIEHKON
«OTJIIMYHO», «XOPOILIO0», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHON.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOUHOW aTTECTAlMU OCYLIECTBIISETCS B
coOTBeTCTBUM C TpeboBaHusMu [lonokenuit «O TekylieM KOHTpOJE YCIEBAEMOCTU U
IPOMEXYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuwaroummxcs Mo mnporpaMmaM BbICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.

Metoauyeckue ykazaHus A8 OOy4YAIOIIMXCH IO NPOXOKACHHMI0 TEKYLIEro KOHTPOJIA
yCIeBaeMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluXxcsi, OCYIIECTBIIEMOTO B TE€UEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUINHBI.

MeTtoauueckue yka3zaHust sl 00y4aromIuXxcs o MPOXOKACHHUIO MPOMEKYTOYHON aTTeCTallUU.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  TPEAYCMAaTPUBAET  OlICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHMs MO JuciuruiiHe. OHa BKIIOYAeT B
ceost:

— »o9K3aMeH — ¢opMa OIEHKM 3HaHWM, TOJYYEHHBIX OOyYalolmMMcs B TIpoliecce
M3YYEeHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3a7ady. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALlMOHHOM CECCMM W 3aBEpIIAETCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

— 3ader — 9T0 (opma OIEHKHU 3HAHUU, MOTYUYEHHBIX O0yUYaIOMMUMCS B XOJ€ U3YUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM UJIH IPOMEXYTOUHas (TI0 OKOHYaHUU CEMEeCTpa) OIIeHKa 3HaHUMN
00ydJaronuMcs o OTJEIBHBIM pa3jieiaM AUCIUIUTHHBI C aTTECTAIMOHHONW OIIEHKOW «3a4TeHO»
WJIU «HE 3a4TE€HO».

— muddepeHInpoBaHHbI 3aueT — JT0 (¢GopMa OIEHKH 3HAHUHM, TOTYyYEeHHBIX
00ydJaronuMcs NMpy U3YYSHUH JTUCIHUIUIMHBI, TIPU BBITTOJTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATEIHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEIHLHOY, «HEYA0BIECTBOPUTEIHLHOM.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




