MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 25
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Ko nanmpasieHust moaroToBKu/
CIIELIMATIbHOCTHU

10.03.01

HaumenoBanue HaITpaBJICHU
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HaIpaBJIECHHOCTH
®dopma 00yueHus OoYHas
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Jluct cornmacoBaHus paboydeil MporpaMMBbl JUCHUTUIAHBL

[Iporpammy cocraBui (a)

JloneHT, K.T.H., TOLIEHT %/;/é 22.06.2022 H.B. MapkoBckas

174
(OKHOCTB, Y4. CTETICHB, 3BAaHHE) W (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 25

«22» nrons 2022 r, nmporokon Ne 1

3aeayrommii kadenpoit Ne 25
JLT.H.,Ipod. V4477 22.06.2022 A.M. TiopinKoB

(y4. creneHb, 3BaHuE) . (moanwuck, gara) (MHUIHANEI, HaMUITH)

OteerctBennbiit 3a OIT 10.03.01(01)

JIOII.,K.T.H.,JIOII. 22.06.2022 B.A. MBUILHUKOB

(OIDKHOCTB, Y4. CTEIICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)

3amecTuTenb TUpeKTopa HHCTUTYTa Ne3 o MeToanueckoit pabore

22.06.2022 H.B. Pemeraukosa

(IOMKHOCTB, y4. CTETICHb, 3BaHHE) (moanwuck, nara) (MHUIMATEL, (haMUITHs)



AHHOTaUs

Hucuumnuna «MeTtogel W cpeAcTBa  00pabOTKM — M300pa)KeHHi»  BXOJUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BBICIIETO 0Opa3oBaHHsT — TMporpammy OakajgaBpuaTa IO
HampaBjeHuto noarotoBku/ crneruanbHocTH 10.03.01 «MHpOpManmoHHas 0€30MacHOCTHY
HAIpaBJIEHHOCTH «be30macHOCTh  KOMIIBIOTEPHBIX CHCTeM». JlUCLHMIIIMHA peanusyercs
kadeapoi «No25.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIOUIMX KOMITETCHIIUHA:

[IK-3 «CnocobeH NpuMEHSTh COBPEMEHHBIE TEOPETUYECKHUE U HKCIEPUMEHTaJbHbIC
METOJbl MCCIEAOBAHUSA C LEIbI0 CO3JaHUSl HOBBIX IIEPCHEKTUBHBIX CPEACTB 3aIMUTHI
uH(popMalnu, crioco0eH K UCIIOIB30BaHUIO U BHEAPEHUIO PE3YIbTATOB UCCIECIOBAHUI

[IK-4 «CnocobeH KOHTPOIUPOBAaTh ILEJIOCTHOCTh CHCTEM M CETeH CBS3M, a TaKkKe
MPOrpPaMMHBIX, IPOrPaMMHO-AIMAPATHHIX (B TOM YUCIIE KPUITO-TPAaQUUECKUX) U TEXHUUYECKUX
CPEJCTB M CUCTEM 3alUThl CETEH OT HECAHKIIMOHUPOBAHHOTO JI0CTYIIa»

[IK-6 «Croco0eH aIMUHUCTPUPOBATH CPENCTBA 3AMIUTHI MHPOPMAIMK MPUKIAJAHOTO U
CUCTEMHOI'0 IPOrPaMMHOI0 00eCTIEUEHUS»

CopepxaHue TUCHHUIUIMHBI OXBAaTBIBAET KpPYTI BOIIPOCOB, CBSI3aHHBIX C METOJaMU
KOMIIBIOTEpHON 00pabOTKM H300pakeHui, paboTOM C COBpEMEHHBIMU IAaKETaMH IMPOrpaMm, a
TaK)K€ CaMOCTOSITEJIbHOM Pa3paOOTKOW aNrOpuTMOB U MPOTPAMMHBIX CPEICTB, MO3BOJSIOLIUX
NOBBILIATh KauyeCTBO M300pak€HUM, BBIACNATH HUX HMH(DOpPMALMOHHBIE NPU3HAKH, CO3/1aBaTh
crietPHPEKTHI.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro Ipoliecca: JIEKIHH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAs PaboTa CTyIeHTA.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAsI aTTecTalus B opMe 3a4era.

OOmast TpyIOeMKOCTh OCBOCHHS JIUCIMIUIMHBI COCTaBISET 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

Lensimu nipeniojaBaHust TUCHUIUINHBL "METOIBI U CpeCTBA 00pabOTKH M300paKeHUH "
SIBJIICTCS M3yYCHHE M OCBOCHHUE OCHOBHBIX IMPHUHIIUIIOB M METOJIOB 00pabOTKH M300pakeHUH ¢

HCIIOJIb30BAHUECM KOMIIBIOTCPOB, MU3YUCHUC

METOJIOB

CcKaTtusg  HM300paKEeHUH, OCHOBHBIX

¢dbopmaToB (paiiioB, METOJIOB yITy4IlIEHUS KaueCTBa N300paKEHUI.

1.2. JlucumiuiiHa  BXOJHUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIEr0 0O0pazoBaHus (Hanee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM UX 9acTsAMH. KoMIeTeHIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Ko n HaumeHnoBaunue
KOMIIETEHIIN U

Kareropus (rpymnma)
KOMIIETEHIINH

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

I1K-3 Criocoben
MIPUMEHSTh
COBPEMEHHBIE
TEOPETUUYECKHUE U
BKCHCpI/IMeHTaJII)HI)IG
METOJIBI MCCIIEOBAHMS
C IEeIBI0 CO3daHus
HOBBIX TIEPCIIEKTUBHBIX
CPEICTB 3alIUThI
uH(popMaInu, cnocodeH
K UCITIOJIB30BAHUKO U
BHEPEHUIO
pe3yJIbTaTOB
HCCIIeIOBaHUM

[TpodeccuonanbHble
KOMITETECHIHH

T1K-3.B.2 Bnageer HaBbIKAMHU aHAIN3a
HAYYHBIX JaHHBIX, PE3YyJIbTaTOB
SKCTIIEPUMEHTOB U HAOIIOICHUH

ITK-4 Crioco6en
KOHTPOJIHMPOBATH
[IEJIOCTHOCTH CHUCTEM U
CeTel CBs3H, a TaKKe
MPOTrPaMMHBIX,
POrpaMMHO-
anmnapartHbIX (B TOM
YHCJI€ KPUIITO-
rpaduyeckux) u
TEXHUYECKUX CPEJICTB U
CHCTEM 3alllUThI CeTeH
oT
HECaHKITMOHUPOBAHHOTO
JIOCTYTIa

[TpodeccuonanbHble
KOMITETEHIIH

[1K-4.3.1 3HaeT NpUHLIMIIBI IOCTPOEHUS
COBPEMEHHBIX CETEN IEKTPOCBS3H,
MaTeMaTHYECKHE MOJIENN KaHAJIOB CBS3H,
BU/IbI MOAYJISILIMM CUTHAJIOB

[TIK-6 Cniocoben
aJIMUHUCTPUPOBATH
Cpe/CTBa 3aIIUTHI
uHpopMaun
NPUKITATHOTO U
CHCTEMHOTO
IPOTrPaMMHOTO

[TpodeccronanbHbIe
KOMIICTCHIHH

[IK-6.Y.1 ymeeT npon3BOAUTH IIPOBEPKY
COOTBETCTBUS PEATbHBIX XapaKTEPUCTHK
MIPOrpaMMHO-aINapaTHBIX CPEICTB 3aALUTHI
MH(OPMAIMH 3asBICHHBIM B HX TEXHHYECKON
JOKYMEHTAIlU!




| obecrieucnns |

2. Mecro nucuumumHbl B cTpyktype Ol
JluciumimHa MoXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
IPU U3YYCHHUH CIEAYIOIINX JUCIMUILTNH!
— «TexHonoruu nporpaMMupOBaHUS»
3HaHus, MOJYYECHHbIE NPU M3YyYEHWHU MaTepuaia JaHHOW JMCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT MCIIOIb30BAThCS MPU U3YUYEHUU JIPYTUX TUCHUTUIMH:
— «MynbpTUMEIMa TEXHOJIOTHI.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHIIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarusa  (I13),

(gac)

nabopaTtopubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3au, | 3ager 3auer
OK3.%%)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3eiaM | BUIaM 3aHITHIM.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIuUIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pasznesnsl, TeMBI TUCIIATIIMHEI Hexunn | 113 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. Beenenue 2 1
Paznien 2. Crioco6b! npecTaBieHus 5 3 4
HN300paKeHUI
Paznien 3. Metoab! ynyurieHus: n300pakeHUN 11 8 6
Paznen 4. Pacno3naBanne n3o0paxeHuit 8 5
Paznen5. O0mue npuHIKIBI CKATHS 8 6 5
N300paKeHHIA




Htoro B cemectpe: 34 17 21

Hrtoro 34 0 17 0 21

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
O0y4yaromMMHUCST  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien
npo¢eCCHOHATIBHOM 1eATENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE PA3aCiIOB U TEM JICKIIMOHHBIX 3aHATHH

1 Paznen 1. Beenenue

Tema 1.1 — [Ipeomem, yenv u cooeparcanue Kypcd.

KpaTtkas xapakTepucTuka Kypca. 3amaddl W COJACPKAHHE
JIICIIATUTHHBL.

Tema 1.2 — Ochognble onpedenenusl.

Knaccudukanus cuctem o0pabotku uzoOpakeHuii. OCHOBHBIE
TpeOOBaHUs, TMpPEAbSIBISIEMbIE K  CcHCTeMaM  00paboTKU
nzo0pakeHuit. Kpurepun omeHkn 3¢P(HEeKTUBHOCTH 00pabOTKH
N300paXeHU.

2 Paznen 2. CriocoObl peicTaBiIeHUs U300paykeHU

Tema 2.1 — [[eemosvle mooenu.

OcobenHoctu yenoBeuyeckoro 3peHus. L[BeroBas monens RGB.
[{BeToBas moaens YCOCr. [[BeToBast Mojieb

HSV. LIseroBas moxens CMYK.

Tema 2.2 — @opmamel uzobpasiceruil.

®opmat BMP. ®opmar PNG. ®opmar TIFF.

3 Paznen 3. Metoibl yaydiieHus: U300paxeHnit

Tema 3.1. — I'paoayuonnvie npeobpazosanust U300paHceHUl
[TpeoOpa3oBanue B HETaTUB. Jlorapugmuueckoe
npeoOpazoBanue. ['amMma-koppekuus. MeToJ BbIpaBHUBaHM
THCTOTpaMM.

Tema 3.2. — Quavmpayus uzodpadicenuil

ITocraHoBKa 3agaum IIymMomnojasieHWs. Monenu IIymoB.
Jluneitnast crnaxuBatouas QuibTpanus. OUIbTPel yBEIUYSHUS

PE3KOCTH. Menuannas bunbTpanus. bunarepanbHas
¢bunpTparus. Meroasl punbTpanuu U3 kiacca anroputMoB NL-
Means.

Tema 3.3 — Memoouvl 8videnenuss KoHmypos

IIpouenypa BblgeneHuss KoHTypoB. Omepatop Jlammaca.
Omnepatop CobGens. Metonx KoHHM ansi BbIIENEHUS TPaHMIL
U300paxeHus.

Tema 3.4 — Unmepnoaayus uzoopasjicenuii

Wntepnomsiuus  nmo  Omwkailmemy — coceny.  bunumneiinas
UHTEPHOJSIHA.  bukyOumdeckas  MHTEPHOSIIHA.  MeTOJbI
NPOCTPAHCTBEHHOW HMHTEPIIOJAIMK W3 KJlacca alrOpUTMOB
Inpainting. Mcnonb3oBanue CKpBITBIX MapKOBCKUX MOJENEH yist
MHTEPIONISIIINY N300paKeHH

4 Paznen 4. Pacno3naBanre n3o0paxeHuit




Tema 4.1 — [locmanoska 3a0auu pacno3Hagarus u300paiCeHutl.
Knaccudukanus u aeTeKTupoBaHue 00ObEKTOB Ha H300paKCHUHU.
Mopnenu mpelncTaBieHHUS U300paKEHHM, «MELIOK  CJOBY.
Meroabl  BbIIENEHUS KIIOYEBBIX Touek, ainroputMm SIFT.
AnropuTMBI K1accuuKaI, METO]T OIOPHBIX BEKTOPOB.

Tema 4.2 — Iouck auy Ha u306padiceHu.

Anroput™m Buosnbl-JI>xonca. [Ipuznaku Xaapa. [lorstue ciaboro
U CWJIBHOTO KJIacCU(PUKATOpa. ANTOPUTM MOCTPOCHUS CUIBLHOTO
kinaccudukaropa u3 ciaabeix Kinaccuduraropon (Adaboost)

Pa3nens. O6ume NPUHIUIBI CKATHS N300paskeHU I
Tema 5.1 — Cocamue na 6aze memooa OughghepeHyuanbHou
UMNYbCHOU MOOYIAYUU.

[Tukcenbuble KoAeku. Cxxatue ¢ morepsMu. TurmoBas cxema Ha
ocaoBe DPCM. TIlocraHoBka 3amadu IMOWCKA ONTHMAIBHBIX
3HaueHU# K03 (UIMEHTOB JIMHEWHOTO npeacka3anus. CtaHnaapt
oxarus 6e3 moreps JPEG- LS.

Tema 5.2 — Cocamue Ha 0aze OUCKDEMHO20 KOCUHYCHO20
npeoopazosanusl.

[IpeobpazoBanue Kopynnena-JlosBa. JluckpeTHOe-KOCHHYCHOE
npeoOpa3oBanue. KBaHTOBaHUE CHEKTPATBbHBIX KO PHUIIHMESHTOB.
KomupoBanue  mmuH  cepuil.  Pa3nokeHue — HEHyIEBBIX
KOO(QPHUIMEHTOB Ha OWTOBYIO KATErOpHUI0O W aMIUIATYHY.
Cranmapr cxarus JPEG.

Tema 5.3 — Cocamue Ha 6aze OUCKDEMHO20 BeUBIeMHO20
npeoopazoeanusl.

[Mpuntumner cxxatus Ha 0aze BeiiBiera Xaapa. banku QuibTpoB
5/3, 9/7. KsantoBaHue KO3(pPHUIMEHTOB INpeoOpa3OBaHMUA.
KomupoBanue 1o  OWUTOBBIM  TIOCKOCTSIM.  KOHTEKCTHOE
MojenupoBanue. Cxathe Ha 0a3e apuUMETHYECKOro Kojaepa
MQ-coder. Ctanaapt cxarus € motepsimu JPEG2000

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B Ta0IuUIE 6.

Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaunmenoBanue 1a00paTopHbIX paboT

N3 Hux No
TpynoeMKocTb, | IpakKTUYECKOU | pa3aena
(dac) MOJATOTOBKH, | JUCIIMII
(dac) JIUHBI




Cemectp 6

1 | U3yuenue popmara BMP 3 3 2

2 | UccrnenoBaHue METOIOB YiIyUIIICHHS 2 2 3
n300pakeHnit. MeTo1 BEIpaBHUBAHUS
TUCTOTPAMM.

3 | UccaemoBanue METOIOB YITYUIICHHS 2 2 3
n3o0pakeHuii. DunpTparus n300pasKeHHIH.

4 | UccnemoBaHue METOAOB YAYUIIICHUS 2 2 3
n300pakeHui. MeTo bl BBIJICIICHHS
KOHTYPOB.

5 | UccnemoBanue METOOB YIyUIICHHUS 2 2 3
n300paxenuii. UuTeprmomsiiys n300pakeHui.

6 | MccienoBaHue alroputMa CxxaTHs 3 3 5
HEMNOJIBIKHBIX n300paxkenuit JPEG

7 | UccrenoBaHue alropuTMa CxKaTHs 3 3 5
HEenoIBIKHBIX n300paxenuii JPEG2000

Bceero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosiTennbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuna 7 — Bunbel camocToaTenbHOM paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTensHo# paboTh
qac yac
1 2 3
W3ydeHne TeopeTHuecKoro MaTepuraia
11 11
nucuuriHbl (TO)
[ToaroroBka Kk TeKymeMmy KOHTPOJIIO
5 5
ycneBaemoctu (TKVY)
IToaroToBka K MpOMEKyTOYHOU
5 5
attecranuu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIINUXCS TT0 TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl JJIsl CaMOCTOSTENIbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUHN

KomuecTBo 9K3eMILTSIPOB B
Hlucp/ bubnuorpadudaeckas ccpuika OubmoTeKe
URL anpec (KpoMe AIIeKTPOHHBIX

AK3EMILUTSIPOB)

https://e.lanbook.com/book/92019
[udposas o0paboTka a’POKOCMHUYECKUX
nu300pakeHuit  [DICKTPOHHBIH  pecypc|



https://e.lanbook.com/book/92019

moHorpadus / C.B. TopGaweB [u ap.]. —
OnektpoH. gad. — Tomck : TT'Y, 2016. — 304 c.

https://e.lanbook.com/book/91585

Tponuenko,  A.A. Meroasl  BTOPUYHOU
00pabOTKM W pacrmo3HaBaHHWS HU300PKCHHM.
YyeOHoe mocobue [DIEeKTPOHHBIN pecypc|
yue0. mocobme / A.A. Tpomuenko, A.IO.
Tpormuenko. — DnekTpoH. naH. — CaHKT-
ITerepOypr : HUY UTMO, 2015. — 215 c.

004.032.6(075) | KpacumpaukoB, H. H.  Mynerumenua | 116
K78 004(075) TEXHOJIOTUU B HMH(OPMAIMOHHBIX CHCTEMaX.
[IpencraBnenne u o00paboTka H300paKEHUN
B KoMmImbioTepe:. Yuebnoe mocobme/ H. H.
Kpacunsaukos, O. U. Kpacunsaukosa; C.-I16.
roC. YH-T a3pPOKOCM. TIPUOOPOCTPOCHHUSI.

- CI16.: T'OY BIIO "CII6I'YAIT", 2007. - 132 c.

http://znanium.com/bookread.php?book=355314
Kpacunsaukos H. H. Hudposas o6padorka 2D-

u 3D-uzo0paxenuii: yued. nocobue. — CII6.:
BXB- IlerepOypr, 2011. — 608 c.

https://e.lanbook.com/book/101130

Xaduzo, P.I'. OcHOBel Teopum 00pabOTKH
HEMPEePHIBHBIX KOHTYPOB U300paxeHuit
[DmexkTpoHHbIl pecype] : MoHorpadus / P.I.
Xadwuzos, A.A. Poxennos, [I.I'. Xadpuzos, C.A.
OXOTHHUKOB. — DJIEKTpOH. HaH. — Momkap-
Oma : III'TY, 2015. — 172 c.

7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pazoBaTeNbHbIX pecypcoB nH(pOpMaAITMOHHO-
TEJIeKOMMYHUKAIMOHHONW ceTn «HTepHeT», HEOOXOIMMBIX MJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pPA30BATENIBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJICKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL agpec HaumeHnoBanue

https://e.lanbook.com/ | DnexTponnas OnbIHMOTEYHAs cucTeMa

https://znanium.com/ | DnekTpoHHas OMONIMOTEYHAs cCUCTEMa

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecTieyeH s

Ne 1'[/1'[ HanmenoBanue
1 MS Office

2 MS Windows

3 MS Visual Studio

4 Matlab



https://e.lanbook.com/book/91585
http://znanium.com/bookread.php?book=355314
https://e.lanbook.com/book/101130

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH )

1 | ®onpg aynuropuii I'Y ALl muist npoBeneHus 3aHATUI
JIEKIIMIOHHOTO U CEMHHAPCKOTO (ITPAaKTHUYECKOT0) TUIIA,
IPYINIOBBIX U MHAWBUIYAJIbHBIX KOHCYIbTALMMI, TEKYLIETO
KOHTPOJISI U IPOMEKYTOUHOU aTTECTALIUH.
Crnienanu3upoBaHHas MeOelb; TEXHHYECKHUE CPEeJICTBA 00yUCHUS,
CITy’Kallue JUIsl IPEICTaBICHUs y4eOHOHM nH(opMaIuu OOJIbIION
ayIMTOPUH; IEPECHOCHON HA0Op TEMOHCTPALIMOHHOTO 000PYI0BaHHUS

2 | BeruncnutensHas 1a0b0paTopHst

Crnienmanu3upoBaHHas MeOellb; TEXHHYECKHE CPEICTBA O0yUCHHS,
CITy’Kalliue JUIsl IPEJICTaBIeHUsT y4eOHOM nH(pOpMaIUU OOJIBIION
ayauropu; JaboparopHoe obopynosanue (II9BM - 12 mr.,
00bEIMHEHHBIX B JIOKATbHYIO BBIYHCIUTENLHYIO CETh C BHIXOJJOM B
BeruHCIUTEIbHYIO ceTh ['YAII u MuTepHeT)

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[HH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS MPOMEKYTOYHOH aTTeCTAIIuN

Bung HpOMe)KYTOQHOﬁ aTTeCTallnuu Hepequb OILCHOYHLIX CPCACTB

3ayer Cnmcok BOIpOCOB

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas nmpuBeaeHa B Tadnuie 14. B TeueHune cemectpa MOXET UCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

5-0ayubHas mKana
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Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

— oOyyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONUPASCh HA 3HAHMS OCHOBHOW U JIOIIOJIHUTEJIBHOM JINTEpaTyphl,

«OTJINYHO o
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHUS C MPAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U API'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, OIUpPasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI;
ODOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUYECKOH JEATEITBHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHblE ITOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOH CeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— MCIIBITBIBAET 3aTPyJHEHHUS B IPAKTUUECKOM NPUMEHEHHUU 3HAHUHN
«3AYTEHO»
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;
— YaCTMYHO BJIaJIeeT CUCTEMON CHelMaIN3UPOBAHHbIX OHATHH.
— o0yyJaronuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3a4YTEHO»

— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM PUMEHEHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He (OpMYIUPYET BHIBOAOB U 00001IEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

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

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis SK3aMeHa A
WHANKATOpa
Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera
Kon
Ne n/m [Tepeuens BompocoB (3aga4) ams 3a4yera / Audd. 3auera
P P (sazas) 1 .y WHINKATOpa
1 [TocTanoBKka 3a1aun MOMCKA ONTUMAIBLHBIX 3HAYCHUH KOY(PPHUIINESHTOB I1K-4.3.1

JIMHEIHOT O MMPCACKA3aHUs.

2 Anroputm JleBuncona-/lapouna.

3 Crannmapt JPEG-LS. Cnioco0s1 kKoupoBaHus, OCHOBaHHBIE Ha KOJIaX
T'onomoa.

4 Crangapt JPEG-LS. Ncnonb3oBaHnne KOHTEKCTHBIX MOJIEJIEH.

3) Crangapt JPEG-LS. Perynspuslii pexum.

11




Crangapt JPEG-LS. Pexxum cepuid.

Crangapr JPEG. JluckpeTHoe KOCHHYCHOE MpeoOpa3oBaHue.

Crangapt JPEG. KBaHTOBaHME JaHHBIX.

|00 || O

MeTobl IpeicKa3aHus CIEKTPATBbHBIX KO PHUIIMEHTOB.

10 | ®opmupoBanue 6utoBoro nmoroka B crangapre JPEG (koguposanue 6e3
IIOTEPB).

11 | Uepapxudeckuii pexxum KogupoBanus B ctanaapre JPEG.

12 | IIporpeccuBHBIN pexxuM KonupoBanus B crannapte JPEG.

13 | CuekTpanpHOe mpeoOpa3oBaHre Ha 0a3e OPTOTOHAIBHBIX TOJIMHOMOB
YeoOpImena.

14 | Crannapt JPEG2000. JIuckpeTHOoe BeiBiIeTHOE MTpeoOpa3OBaHUE.

15 | Cranmapt JPEG2000. KBanTOBaHME TaHHBIX.

16 | Crannmapt JPEG2000. KoHTekcTHOE MOJETUPOBaHHE.

17 | Crannmapt JPEG2000. ®opMupoBaHrue OUTOBOTO MOTOKA. YTIpaBICHUE
OMTOBOI1 CKOPOCTEIO.

18 | Ilouck 0coOBIX TOYEK C MCIIOJIb30BaHUEM JIeTeKTopa rpanul] KoHHu.

19 ITouck 0cOOBIX TOUEK C UCITOJIb30BAaHUEM MaTpulbl T'ecce.

20 | IMukcenpHbIe KOmeku. CxkaTHe ¢ TOTepssMU. THUIIOBAst cXxeMa Ha OCHOBE [IK-6.Y.1

DPCM.
21 | Cranpapt JPEG2000. Apudpmernueckuii konep MQ-coder.
22 | O6mwmit moaxo/ K 3a7a4e KiiacCu(pUKaIuu H300paKeHU . TIK-3.B.2

23 | IlpumeHeHHE pa3peskeHHOTO KOJAUPOBAHUS T (POPMHUPOBAHUS KOJTOBOU
KHUTH KJI1accuukaTopa.

24 | Mertos OTIOPHBIX BEKTOPOB B 33/1a4€ MAIIMHHOTO OOyUYCHHSL.

25 | Merox Buosnbl-J[>xoHca U1t pacio3HABaHUS JIUI.

26 | Ilpumenenue anroputma Adaboost anst 06ydenus B metosne Buosnsi-
JIxoHca.

[lepeuenp TeM A KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypcOBO#l pabOThI

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Bonpocsl s npoBeneHuss NPOMEXKYTOYHOM aTTecTalMd B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHJMKaTOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroanueckue MaTepHuabl, OTIpEeIEISIONINE MPOIICTYPHI OLICHMUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIMUX d3Tanmbl (OpPMUPOBAHHMS KOMIIETCHLUH, COAEpKarcs B
12




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIUX NOPSAAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTaluyi 00yJyaroIuxcs
I'VAIL

11. Meroaudeckue yKazaHus Uik 00YJarOIINXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I103HAHMs, HOBEHIIUX
JOCTYIKEHUH HaydyHOW MBICTU. B yueOHOM mporiecce JEeKIUsl BBIMOJHIET METOOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUdA, €€ MpoOJeMbl, JAeT LENbHOE MNPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JAUCHUILIHHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJeNsIeTCs LIeJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOH TeMe;

— TOJy4YEHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIILIJIEHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKW W TEXHUKH U O
IPOTHO3€ UX pa3BUTHS Ha OJDKaIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHBIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHI.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  ClalijoB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOr0 MaTepuana:

Paznen 1. Beenenune

Paznen 2. CriocoObl ipeicTaBieHus n300paxeHui

Paznen 3. Meto/ibl ymy4lieHus: U300pakeHu i

Pasnen 4. PacnoznaBanue nzobpaxeHuit

PaznenS. OOmme npuHIUIBI CKaTUS W300paskeHHH

Jlns pa3BUTHSI Yy CTYJEHTOB HAaBBIKOB CAMOCTOSITEILHOTO OBJIQJCHHSI TEOPETUYECKUM
MaTepuajoM psA TeM JAMCUUIUIMHBI Ha JIEKUMOHHBIX 3aHATUSAX JaeTcss O0030pHO, UTO
MpeJIoJiaraeT uX CaMOCTOATEIbHOE AETAbHOE H3YUYEHHUE.

JIeKIIMOHHBIE MaTepUaIIbI IIPEJICTABICHBI B Y4eOHOM OCOOUH:

[004.9 T 47] Uudposas obpaboTka wuzobOpaxkeHuit : CTaTUCTHYECKUN aHAIU3 U
KBaHTOBAaHUE BM3YalbHBIX NaHHBIX [Tekcr] : yueGHoe mocobue / M. P. I'miabmyTnuHOB, A.
M.Tropnukos, E. M. Jluackuii ; C.-Ilerep6. roc. yH-T aspokocm. mpudopoctpoenus. - CIIO. :
Hzn-so I'VAIIL, 2013. -39 c.

11.2. Meroauueckue yKazaHWsl Il OOYYarOIIUXCsS MO BBITIOJHEHUIO JT1a00PaTOPHBIX

pabot
B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOyYaIOMUHUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OOYyJaromerocs.
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Brimonnenue 1abopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBI, OIpelenseMoi ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OPMAIMH 110 U3Y4aeMON AUCLIHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpebOBaHUS K TPOBEJICHUIO 1a00PaTOPHBIX PadoT

BapuanT 3amanus no nabopaTtopHoi paboTe 00ydyaromIUiCs MOIyd4aeT B COOTBETCTBUH C
HOMEPOM B >XypHasie rpymmbl. llepen npoBegeHueM jgabopaTopHON pabOTh 00y4aromeMycs
CJIeZlyeT BHHMATEIIbHO O3HAKOMHTBHCS C METOJUYECKUMH YKa3aHHUSMHU 10 €€ BBINOJHCHHI0. B
COOTBETCTBUHN C 3aJdaHUCM 06yqa}01111/1i/’1csl JOJDKECH ITOATOTOBHUTH HCO6XO[[I/IMBIG JaHHBIC,
HOJYYUTh OT TMpPENoJaBaTeliss JONYCK K BBIOJHEHHIO J1A0OpaTOPHON pabOThI, BBIIOJIHHUTH
yKa3aHHYIO IOCIIEIOBATEIbHOCTh ACUCTBUM, MOIYYUTHh TpeOyemble Pe3yibTaThl, OQPOPMHUTH H
3alIMTUTh OTYET I10 JJA0OPaTOPHOH padoTe.

CrpykTypa B hopMa OTUETA O JJabopaTOpPHOM padboTe

Otder o nmaboparopHOi paboTe MOHKEH BKIIOYATh B CeOs: THUTYIBHBIA JUCT, b
paboThl, HOPMYITUPOBKY 3alaHUs, aIrOPUTMBI MPOTPaMM, TEKCThI MPOrpaMM M BBIBOJIBI IO
nabopaTopHoi pabdore.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

[To maGopaTopHbIM paboOTaM BBIMIONHSAETCS OTYET. THUTYNBbHBIA JUCT OdopmisieTcs B
COOTBETCTBUH C mabioHoM (00pasiioM), npuBereHHbIM Ha caiite ['YAII (https://new.guap.ru/) B
pasmene «HopmarueHas  ngokymentamusi»  (https://guap.ru/standart/doc). TekctoBbie u
rpadudeckue marepuaibl O0QOPMISIIOTCS B COOTBETCTBUH ¢ jAeicTByromumMu ['OCTamu wu
TpeOoBaHUsIMU, MpUBeAeHHbIMU Ha caiite ['YAII B pa3nene «HopmartuBHas AOKyMEHTAITUS»

(https://guap.ru/standart/doc).

Metoanueckie yka3aHHs K BBITIOJHEHHIO JTA0OPATOPHBIX pabOT MO IUCHUIUTNHE «MeToabl H
cpezncTBa 00paboTKU U300paXKeHH». DINEKTPOHHBIN pecypce kadeapbr Ne25.

11.3. MeToauueckue yKazaHus Uil OOYYAIOIIUXCS IO TPOXOKIACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUTUICS BBIMIOIHSAET paboTy MO
3aJJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBarelisi, HO 03 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOydvaroruxcsi 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOsITeNbHAasT pabdoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBITTONIHEHHUS CaMOCTOSITEIHLHOW paboOTHI, Yy 00ydaromerocs (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHKUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHI>i, o0ecrieynBaeT BBICOKHIA
YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘leHI/I$I, OMOTacT IMOJYYUTL HABBIKU ITOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.

MeTOI[I/I‘ICCKI/IMI/I MarcpuajiaMu, HaIlpaBJIAIOIUMUA CaMOCTOATCIIbHYIO p360Ty
00yJaroNTUX CSASBIISFOTCS:
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- y‘-Ie6HO-MCTO,Z[I/I‘-I€CKI/Iﬁ MaTcpHrall o AUCHUILINHE.

11.4. Metoguueckue yKazaHMus [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAaET KOHTPOJIb KayeCTBA 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUSA XO/a OCBOCHUS
JUCLUIUIMHBI.

dopma poBeACHUS TEKYLIEro KOHTPOJISI — 3alUTa OTYETOB 110 J1a00paToOpHbIM paboTaMm.
Pe3ynbrarhl TEKYIIETO KOHTPOJIS YYUTBIBAXOTCS IIPU IPOBEIECHUN ITPOMEKYTOYHON aTTECTALlUU B
cootBercTBUU ¢ TpeboBanmsimu CTO I'VAIL. CMK 3.76 «llonoxxeHue o TEKyIIeM KOHTpPOJIE
YCIIEBaEMOCTH U MPOMEKYTOYHOM aTTecTally CTYACHTOB U acnupanToB I YAIL o0yuaromumxcs
110 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICILIETO 00pa30BaHUI.

11.5. Metoauueckue yka3zaHus A 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTECTaLUU.

[Ipomexyrounas  arrectanus  OOydalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00Y4YeHMs MO JuciuIuinHe. OHa BKIIIOYAET B
ceost:

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MMOTyYSHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOW MCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYaHUU CEMECTpPA) OLIEHKA 3HAHUMI
00y4aromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WIH «HE 3aU4TEHOY.

Cucrema OLEHOK IpPH IMPOBEACHUU IPOMEKYTOUHOM AaTTeCTallMM OCYIIECTBISIETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywaroumxcs Mo mnporpaMmaM BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryaenToB B I'YAIl». 3auer npoBoautcs B ycTHOM (opme. 3aueT 0Oydaromuxcs MpoBOJUTCS,
KaK IPaBUJIO, B TEUEHHUE HEJIENH, TPEAIIECTBYIOIIEH Hayally 5K3aMEHAllMOHHON cecCuu, 0o Ha
MOCJIETHEM 3aHATHHM B CEMECTpe Mo aucuuminHe (Moaymto). IIpu sBke Ha 3aueT oOydarouuiics
00s13aH UMETh NpHU cebe 3aUeTHYI0 KHIDKKY, KOTOPYIO OH IPEIbsIBISET mpenoaasareinto. [Ipuem
3ayeTta 0€3 3a4eTHOM KHIDKKM He Jomyckaercs. Eciu co cTopoHBI 00ydaromierocs BO BpeMs
3ayeTa JONYILIEHbl HapylIeHHs Y4eOHOH NHMCUUIUIMHBI (CNHChIBAaHHE, HECAaHKLIHOHHUPOBAHHOE
UCTOJIb30BAaHUE CPEACTB MOOWIBHOM CBSI3HM, ayauoO—IUIEHEpOB M JIPYTHX TEXHHUYECKUX
YCTPOMCTB), HapylleHUs MpaBWl BHyTpeHHero pacnopsaka ['YAIL npennpuHsita mnomsITKa
[oJyI0Ta JOKYMEHTOB, MPENoAaBaTelb BIpaBe YAAIUTh 00YJaroLIerocs ¢ 3a4eTa ¢ 3aHeCeHUEM B
BEJIOMOCTh OLICHKH «HE 3auTeHo». [lo pe3ynapTaTaM 3adera «3a4T€HO» 3aHOCUTCS
HpernoaaBaTeieM B BEJIOMOCTh M 3a4CTHYHO KHIDKKY. OTpHIIATenbHas OLCHKA («HE 3a4TCHOY)
3aHOCHUTCSI TOJBKO B BeIOMOCTb. HesiBka oOydarolerocs Ha 3ayeT OTMEYAeTCs B BEIOMOCTH
CIIOBaMHU «HE€ SIBUJICS», JTHOO0 «H/A». JIUPEKTOp HMHCTUTYTAa Ha OCHOBE BEJOMOCTH BBIICHSET
OPUYMHY OTCYTCTBHSA OOydaromierocs Ha 3ayeTe W NPUHUMAET peIIeHHe O TOopsIKe
MOCTEAYIOMEN ClIauu.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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