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Pabouas nporpaMma JUCLUIIIMHBI (MOAYJiS) pa3paboTaHa B COOTBETCTBUM C CAMOCTOSATENTBHO
ycTaHoBJieHHbIM MI'Y o6pasoBaTtesibHbIM cTaHgapToM (OC MI'Y) a5t peasiu3yeMblx OCHOBHbBIX
npodeccroHalbHbIX 06pa30BaTe/bHbIX IPOrPaMM BhICIIET0 06pa30BaHUs 10 HANPABJIEHUIO
noaroroBku 01.04.02 "lIpukaasHas MaTeMaTHKa U HUHGOpMaTUKa" NPOrpaMMbl MaruCTpaTyphl B

penakuuu npukasa MI'Y ot 21 nekabps 2021 roga No 1404.



1. Mecto gucuumiavibl (MoayJs) B ctpyktype OIIOIT BO:
JucumruimHa (MOJyJIb) OTHOCHTCS K YaCTH JUCHHIUIMH OCHOBHOM NPo(eCCHOHAILHON 00pa30BaTebHOM MPOrpaMmbl, GOPMHPYEMBIX YYaCTHUKaMu 00pa3o-
BaTeJIbHBIX OTHOILIEHUH.

2. BxosHble Tpe6OBaHUA [/ OCBOEHMUA JUCLHUIUIMHBI (MOAYJA), NIpeABapUTebHbIE YCIOBHUA:

VYwyamuecs: AOJIKHBI BJIaJIeTh 3HAHUSMHU 10 MaTeMaTUYECKOMY aHaJIM3Y, JUHEHHOHN anrebpe, nuddepeHnanbHbIM YpaBHEHUSIM U KPAeBbIM 3ajadam,
YUCJIEHHBIM METOJaM B 00beMe, COOTBETCTBYIOLIEM OCHOBHBIM 0Opa30BaTENIbHBIM IIporpaMmaM OakajlaBpuaTa 0 YKPYHHEHHBIM TIpYIIaM Harmpasie -
Huil u cneunanbHocte 01.00.00«Martemaruka n Mexanukay, 02.00.00 «KomnbroTepHble U MH(GOPMAMOHHBIE HAYKU» U APYT'MM HaIlpaBJICHUAM
MOATrOTOBKH OakanaBpHaTa.

3. PesynbraThl 00yueHHs MO0 TUCHMIUIMHE (MOJYIIO), COOTHECEHHBIE C TPeOYEeMBbIMH KOMIIETCHIIUSIMH BBITYCKHHKOB.

[Inanupyemsble pe3yabTaTbl 00y4eHHS HO JUCLMILIMHE (MOIYJIIO)

Coaep:xanne u koa komne- (Muaukatop (mokasaresib) 10CTH:KEHUS] KOMIIETEH- Ilnanupyemblie pe3yabTaThl 00yYeHHUS 1O
TEeHIUH. U AUCHMUILIMHE, CONPSKEHHbIE ¢ MHAUKATOPAMH
JOCTH:KEHHUS KOMIIeTEeHINH
IIK-5. Cnioco6en pykoBoauth |I[1K-5.1. PykoBoaut pabotramu 1o oleHKe U BIOOPY ITK-5.1. 3-1. 3HaeT BO3MOKHOCTH COBPEMEHHBIX
MPOEKTaMH TI0 CO3JIaHUIO, MO/IeNIell HCKYCCTBEHHBIX HEHPOHHBIX CETEH 1 WHCTPYMEHTAJILHBIX CPEACTB U CUCTEM MTPOTPAMMHUPOBAHUS IS
NOAACPIKKE U UCIIOJIB30BAHUIO |MHCTPYMCHTAJIbHBIX CPEACTB JJISI PCILICHUS OCTaBJICHHOH peurenus 3aga4 MallliHHOT'O 06yquI/I;[
CUCTEMBI HCKYyCCTBEHHOT'O 3ajaqu I1IK-5.1. ¥V-1. YMmeer npoBoaANTh CpaBHUTENNbHBIN aHaIn30 1

WHTEIUIEKTA HAa OCHOBE
HEUPOCETEBBIX MOJIENEH U
METOJIOB

OCYHICCTBIIATH Bb160p HHCTPYMCHTAJIBbHBIX CPCACTB IJIA pCIICHHUA
3aJa4 MallIMHHOI'O O6y‘-I€HI/IH

4. O0beM TUCHUIUTUHBI (MOIYJIsI) COCTABIISCT 3 3.€., B TOM YHCIIe 54 akaJleMUYeCKUX Yaca, OTBEICHHBIX Ha KOHTAKTHYIO pa00Ty 00ydJaromuxcs ¢ mnpe-
nojaBaTeneM, 54 akaJleMHUECKUX YacOB Ha CAMOCTOATEIbHYIO paboTy 00ydJarommxcs.

5. CozepkaHuie AUCHUILIMHBI (MOAYJIS), CTPYKTYpUpPOBaHHOE MO TeMaM (pa3fiesiaM) C YKa3aHHEM OTBeJEHHOr0 Ha HUX KOJIMYeCcTBa aKaje-
MHYECKHX YaCOB U BU/bl YUeOHbIX 3aHATHH:

Kypc Brirowaer Hambomee akTyajdbHBIE B HACTOSIIEE BPEMs MAaTeMaTHYECKHE METOIbI 00paboTKM M300paskeHuH.

3HauNTEIbLHAS YacTh KypcCa IOoCBdAII€HAa OCHOBAM COBPEMCHHBIX IMOAXOJOB K o6pa60TI<e 1 aHAJIN3y H306pa)l(eHHfII MCTOAAM IOCTPOCHUS ACCKPHIITO-



POB M300paKeHMIA, YaCTOTHO-BPEMEHHOMY aHaju3y, MPOCTPAHCTBEHHO-MACIITA0OHOMY aHANIM3y W300PaKCHHM, METOJaM pa3peKEHHBIX TMpeJCTaBe-



HUI, @ TaKK€ METOJaM MOBBIIICHUS pa3pelieHus] n300pakeHHid, Cyneppa3penieHnss 1 MeTo/laM TMOBBIIIECHHUS KauecTBa M300paKeHWH, OCHOBAHHBIM H a
WCIIOJIb30BAHUU TTOJTHON BapHaIlii H300paKeHUMH.

OCHOBHOH MPaKTUYECKOW COCTABIISAIONIEH Kypca SBISICTCS MPUMEHEHNE N3yUYEeHHOU TEOPUH B 00pad0TKe MOHOXPOMHBIX H300pakeHuid. Kypc compo-
BOKJA€TCSl IPAKTUYECKUMU 3aHATHIMH.

HammenoBanue u kpatkoe | Bceero B ToM uuncne
co/iep:KaHue pa3/iesioB U (4ace)
TeM JIUCHUTIHHBI, KonrakTHas paGora (paGoTa BO B3aUMO/IeiiCTBUHU C MpPeMnoja- CamocrosiTe/ibHas1 padoTa yuaiie-
dopmMa npomMe:KyTOUHOI BaTeJieM), 4achl rocsi, 4achl
aTTrecTalMM o AMCUM- U3 HHUX U3 HUX
HTHHe VYueOHble 3aHATHS, Bcero Brmmonnenue | I[loaroroska | Beero
g . ”Ié HalpaBJIE€HHbIEC HA JIOMAILHUX pedeparos
= = > ) MIPOBE/ICHUE TEKY- 3aJaHuN U T.IL..
g o z T x | mero KOHTpos
% % ; % c% YCIIEBA€MOCTH:
- 2 A EE % | KOJITIOKBHYMBI,
= o E E = z % NPaKTUYCCKUE KOH-
z E S = 2 5| Z I | TPOJIbHbIC 3aHATHS
S & | EE =8 = 2| unp.
Tema 1. bazoBble MeTOABI
KOMIIBIOTEPHOTI0 MOBbILIe-
HHUfA KayecTBa U300paxke-
HUH
OunbTpel ['abopa. [Ipumepst
WX IPUMCHEHUS. 23 12 4 i i 1 17 6 i 5
[IpoGnembl moCcTpOEHUS MET-
PUKH CpaBHEHUS N300paxe-
Huil. Metpuku MSE u SSIM.
[Tonnas Bapuanus n3obpa-
)xeHuit. Ee cB43b ¢ XapakTe-
PUCTHKAMH U300pakKeHUM.




IlonaBnenue nryma Ha U300-
PaXEHUSIX C HUCTIOJIH30BAHU-
€M TTOJIHOW BapHaluu.
JIuHeiiHbIe U HETMHEHbIE
METO/IbI TOBBIIIEHUS pa3pe-
HIEHUS W300paKeHHid, METO.
cyneppaspenicHusl.

Tema 2. BazoBble MeTOAbI
KOMIIBIOTEPHOTO aHAJIN32
H300paKeHHH.

Hetexrop Xappuca nmns
n300pakeHuH.

IIpocreiimne qeTeKTOPEI
KOHTYPOB H300pakeHUH, ne-
TEKTOp KOHTYPOB H300paxke-
Huil KanHu.

Herexrop SIFT.
[IpeoOpazoBanue Xada s
HAaXO0XKJICHUS MPSIMBIX JIMHUH
U KPUBBIX BTOPOTO U Ooiiee
BBICOKHMX MOPSIKOB Ha U300-
paKeHUSX.

23

12

17

Tema 3. CoBpeMeHHbIE Ma-
TeMaTH4eCKHe MeTOoAbI 00-
pPadoTKH U aHAIM3a U300-
paskeHuii.

Mertoa Hepe3KOro MacKupo-
BaHUS JUIsl N300paKeHUIA.
Ero mpumeHeHue il OLICH-
KH CTETICHH Pa3MBITHsI U300-
pakeHui.

23

12

17




MeToa NOBBIIICHUS PE3KO-
CTH HM300pa)KCHHI, OCHOBaH-
HBIH Ha neopMaluu miK-
CEJIbHOM CEeTKH.

N3oTponHas u aHU30TpOHAS
muddy3noHHas PIITBTpANAs
n3obpaxxenuii.IlonaBienue
MYJIBTUIUIMKATUBHOTO ITyMa
Ha N300pakeHUsIX C IIOMO-
IbI0 AaHM30TPOMHON TUPY-
3UH.

3amauu pa3pesKEeHHBIX Ipen-
craBineHui. I [pumenenue
pa3pexKEHHBIX MpeaCcTaBIIe-
HUU.

IIpomexkyTouHass arrecra-
IUsl — NPAKTHYEeCKOe KOH-

39 - - 1 - 2 3 36 - 36
TPOJILHOE 3aJaHue + UHIH-
BHYaJbHOE colece0BaHHe
Hroro 108 54 54

6. ®onp oneHouyHbIx cpeacTB (POC, oneHOYHbIE U METOJUYECKHE MaTepHuasbl) AJs1 OLeHUBAHUS Pe3yJIbTAaTOB O0yYeHHUs MO JUCLUIIHNHE
(Mopy.Jit0).

6.1. TunoBkblie KOHTPOJIbHbIE 3a/ldHUA WJIK KUHbIE MaTepHaJibl AJIAd IPOBeACHHUA TEKYIIETO KOHTPOJIA YCII€EBA€MOCTH, KPUTEPHH U HIKaAJIbI OI1€ -
HUBaHUA

IIpumepHBbIe MpaKTHYeCKHE KOHTPOJIbHBIE 3aIaHMA IS TEKYLIero KOHTPOJIsA YyCIeBAeMOCTH.




ITK3 TK1. “ OcHOBBI paboTHI C H300pakeHUsIMU™ (IeTamn3anus 3aJaHusl, 3aMCUaHHs M PEKOMEH/IAIINU — CM.
http://imaging.cs.msu.ru/ru/seminars/2017/smoi )

OO0s3arenpHas 4acTh 3aJaHUA

[TporpaMMa 1o/KHA OTKPBIBATh M COXPaHATh M300pakeHus B ¢opmare 24-bit BMP. B nporpamMme H0/KHBI OBITh pean30BaHbl CICAYIOIINE ONEepaIliu
00paboTKN N300paKCHUN:

OTpaxeHue n300paKeHUs 10 BEPTUKAIN U 110 TOPU3OHTAIN

[ToBopoT n300paxenwmii mo u npotus yacooi crpenku Ha 90, 180 u 270 rpamycos

Ounptp Cobenst

Menuannas GuiabTpalys ¢ KBaJpaTHBIM OKHOM MPOHM3BOJBHOTO pazMepa

Ceéprka ¢ pmibTpom ["aycca ¢ MpoM3BOIBHBIM BEIOOPOM MapaMeTpa — pajnyca ¢ ¢ raMMa-KOppeKIuen

Brrunciienne MoIylisi rpaJiieHTa Kak KOPeHb U3 CYMMBI KBAJPaTOB CBEPTOK C MEPBO MPou3BoIHOM (uibTpa ['aycca o ropu30HTaIN H BEPTHKAIH
(6e3 raMmma-KOppeKIUn)

JlommomHUTEIbHAS YacTh 3aJaHUs

[ToBopoT M300paskeHus Ha MPOU3BOJIBHBIN YTOJ OTHOCHTEIBHO LIEHTPA H300paKEHUsI C UCTIOIb30BaHHEM OMIMHEHHON MHTEPIOJSAIMU ISl YCTpaHe HUS
s dexTa CTyneHIaTOCTH MPU MOBOPOTE U300PAKEHUN C PE3KUMU KOHTYpaMu

IMK3 TK2. “Ananu3 u3o0pakeHuit” (netanusarus 3aJaHus, 3aMeYaHus W peKoMeHmaruu — cM. http://imaging.cs.msu.ru/ru/seminars/2017/smoi )

O0s3arenpHas 4acTh 3aJaHuA

[Iporpamma J0/KHA OTKPBIBATh M COXPaHATh M300paxeHus B Gopmare BMP mnm B cemeiictBe popmatom PBM/PGM/PPM. JlomkHEI OBITH peann3o-
BaHBI CJIEYIONINE AJITOPUTMBI:

Beruucnenne merpuk cpaBHenust m3odpaxenuit: MSE u PSNR

Brruucnenue metpuk cpaBHenus: nzobpaxkenuii: SSIM u MSSIM

ANropuTM J€TEeKTUPOBaHUs KOHTYpoB KanHu

@unbTp ["'abopa ¢ MPOU3BOIBLHBIMH NApAMETPAMH

I[OHOJ'IHI/ITGJ'IBHEUI YacCThb 3aJaHusA

OO6Hapy>keHue COCyI0B Ha M300pa)KeHMUAX TIa3HOrO JHA ¢ momoubio GuisTpoB ['abopa


http://imaging.cs.msu.ru/ru/seminars/2017/smoi
http://imaging.cs.msu.ru/ru/seminars/2017/smoi

6.2. TUnoBbIe KOHTPOJIbHbIE 3aJaHUS UJIU UHbIE MaTepHaJlbl AJ15 IPOBeeHUs IPOMEKYTOUHOM aTTeCTal Uy N0 AUCHUILJINHE, KPUTEPUU U
LIKaJIbl OLleHUBaHUS

Cnucok BOIIPOCOB JIA 3K3aMeEHa.

CoNoORAWNE

PR R RERR R
Nk~ wWNEO

19.

®unpTpel ['abopa. [Ipumeps UX TPUMEHEHUS.

[TpoGyieMbl IOCTPOEHUST METPUKH CpaBHEHUS M300pakeHuidl. Merpuka MSE .

[TpoGnembl mocTpoeHHuss METPUKU CpaBHEHMs n3o0paxeHuil. Metpuka SSIM.

[Tonnas Bapmanmsa uzobpaxkenuil. Ee cBs3b ¢ XapaKTepUCTHKaMH H300pa>KEeHUIA.

[TonaBnenue myma Ha M300pakKEHUSIX C MCIIOJIb30BAHUEM IIOJIHOM BapualUH.

JluHeliHbIe METObl TOBBIIICHUS Pa3peIIeHUs] U300pasKeHHIH.

Henunelinpie MeTObI MOBBIIICHUS Pa3pelIeHHs] N300paKEHU U METO Cyleppa3pemieHusl.

Herextop Xappuca s n300paKeHUN.

[Ipocreiimue neTeKTOpbl KOHTYPOB H300pa)kKEeHUI.

JlerexkTop KOHTYpOB n300pakennit Kanuu.

Hetextop SIFT.

[TpeobOpazoBanue Xada aias HAXOKACHUS MPSIMBIX JHHUN HAa N300paKeHHSX.

IIpeoOpaszoBanune Xada I HAXOXKAECHUSI KPUBBIX BTOPOTO M 00ji€e BBICOKHX IMOPSIKOB.

MeTtoa Hepe3Koro MacKMpoBaHHMs JUIs M300paxeHuil. Ero npuMeHeHue JUIsl OLIEHKH CTENEHM pa3MbITHS U300pa)KeHUH.
MeTox MOBBIIICHUS] PE3KOCTH M300paKeHUI, OCHOBaHHBIA Ha Je(OpMALMU MHUKCEILHONW CETKH.

W3otponHas muddy3nonHas QuiabTpanus u300pakeHuil.

Anmorponsas auddy3nonHas GUIBTpAIUs U300paKESHHH.

[lomaBnenue MyJIbTUIUIMKATUBHOTO IIyMa HAa M300paKEHHSIX C MOMOIIBIO aHU30TPONHOW TU(Py3un.

3amaun paspexeHHbIX npeactaBieHuil. Anroput™ Thresholding. Mcnonbs3oBanue |1-HOpMBI aiist 3a1ad pa3pesKeHHbBIX MPEICTAaBICHH.

OOyueHue cioBapei.

20.

HpI/IMCHCHI/Ie Pa3pCIKCHHBIX Hp@HCTaBﬂeHHﬁZ MOJJaBJICHUE IIyMa, O6paTHI:Ie 3aaa4u, CXKaTUC AAaHHbIX, pa3JACJICHUEC MCTOYHHKOB.

I[IpumepHoe MpakTHYeCKoe KOHTPOJbHOE 3aJaHue VIS NMPOMEKYTOYHON aTTecTaluH.

[TK3 TTA. «O6paboTka u aHaau3 n300pakeHU» (AeTanu3anus 3a1aHus, 3aMeYaHusl U PEKOMEHIAINHN — CM.
http://imaging.cs.msu.ru/ru/seminars/2017/smoi )



http://imaging.cs.msu.ru/ru/seminars/2017/smoi

O0s3arenbpHas 4YacTh 3aJaHus

[Iporpamma noJKHA OTKPBIBATH U COXPaHITh n300paxeHus B popmare BMP mwimm B cemeiictBe dopmarom PBM/PGM/PPM. JloikeH OBITH
peanu30BaH CIeAYIONIUN aITOPUTM:

bunarepanpaas punbTpanus n3o0pakeHUH

bunarepansnas punprpanus noxoska Ha ¢punetp ['aycca, HO, B oTiimune ot ¢unbTpa ['aycca, 3HaueHHE BECOB MHUKCENEH MPH yCpeIHEHUN
3aBUCUT HE TOJBKO OT PACCTOSHMA /0 HUX, HO U OT Pa3HOCTH MHTEHCUBHOCTH C LIEHTPAJIBHBIM IHKCEIEM. OTO MO3BOJSET OCYLIECTBIATH IIYMOIO -
JTaBJI€HUE, OJTHOBPEMEHHO COXPAaHss BBICOKOYACTOTHBIE CTPYKTYPBbI, TAKHE KaK KOHTYPHI.

JlomomHUTEIbHAS YacTh 3aJaHUs

JIOTIOMTHUTENBHO MpejiaraeTcsi peaan3oBaTh CIASAYIOMINI anropuT™M o0paboTKu M300pakeHnit - Anroputm Xappuca Jjis IeTeKTUPOBaHUS
YIJIOB.

MeTogmquKne MaTepuajbl J1Jd MPOBCACHUSA MPOUEAYP OLCHUBAHHUS PE3YJIbTATOB Oﬁy'—lel-ll/lﬂ

BrimonHeHne kak10ro mpakTHYeCKOro 3aaHusl TEKYIIEro KOHTPOJISl YCTIEBAEMOCTH MOXKET MpUHECTH MakcumyM 30 6annoB 3a 00s3aTenbHYIO
4yacTh U 15 0ansoB 3a NOMOJIHUTENbHYIO, B UTOTE 110 pe3yjbTaTaM paboThl B cCeMECTpe yualuiics MoxkeT Ha0paTs MakcumyM 90 Oamtos.Ha np omexy-
TOYHOM aTTecTainuu MokHO Habpath 110 GamnoB — 60 Oa/UIOB MaKCMMyM TI0 UTOTaM WHIMBUIyaILHOTO coOecemoBanus, U 50 0amnoB makcumym (35
0aiToB 3a 00s3aTENBHYIO YacTh U 15 GaioB 3a JOMONTHUTENBHYIO YaCTh) 3@ BBHIMOJHEHNUE MPAKTUYECKOT0 KOHTPOJIBHOTO 3a1anus. MitoroBas cymma,
He MeHbInas 150, coorBeTcTBYeT O1leHKe «0TiIndHO», oT 100 10 149 — onenke «xopoiroy, ot 80 1o 100 — onieHke «y10BICTBOPUTEIILHO», MeHbIIast 80
— OIICHKE «HEYJIOBIIETBOPHUTEITHLHOY.

HIKAJIA U KPUTEPUU OLUEHUBAHUSA pesyabtaTroB o0ydyenus (PO) mo aucuumiuHe (MoayJiio)

OrueHka 2 3 4 5
PO u (He 3auTeHo) (3auTeHo) (3auTeHo) (3auTeHo)
COOTBETCTBYIOIIUE BH-
JTbI OIICHOYHBIX CPEICTB

3Hanus OtcyTrcTBUE 3HAHUI ®parMeHTapHbIe 3HAHUS OO011ue, HO HE CTPYKTYpPHUPO- CdopmupoBanHbie cucTe-
Oxzamen BaHHbBIC 3HAHUS MaTHYECKHE 3HAHMS

10



YMmenunsn
Ipaxmuueckue 3aoa-
Hus

OtcyTcTBHE YMEHHM

B uenom ycnemniHoe, HO HE CU-
CTEeMaTH4YECKOE YMECHHUE

B uenowm ycnemninoe, HO co-
Jieprkaiee oTAeIbHbIe Mpooe-
7Bl yMeHUeE (JI0MyCKaeT He-
TOYHOCTH HETIPUHIIMITHATIHHO-

r'o XapakTepa)

VYcnemHoe 1 cucreMaru-
YeCKOe YMECHUE

HaBbIkn

(BJ1aieHHUs], ONBIT J1esi-
TeJbHOCTH)

Okzamen, npaxmuye-
cKUe 3aHAMuUs

OTCyTCTBUE HABBIKOB
(BmageHuii, onoiTa)

Hanuune oTaenbHBIX HaBBIKOB
(manmuue pparmeHTapHOTO
OTIBITA)

B uenom, cpopmupoBaHHbIe
HaBBIKU (BJIaJICHUS ), HO UC-
MOJIb3yEeMbI€ HE B aKTUBHOU

dhopme

CdopmupoBaHHbIE HABBIKH
(Bnamenwus), npuMeHsSIEMbIC
MIpY pELICHHUH 3a]1a4

7. PecypcHoe oOecnieueHue:

7.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHON JIUTEPATypHI

OcHoBHasi JuTepaTypa

1) KpsutoB A. C., HaconoB A. B. Perynspusupytromue metoapl uHTepHoysiiun uzoopaxenuii. — APCAMAK-MEJIMA Mocksa, 2014. — C. 100.

JonosiHUTEeIbHAS JMTEpaTypa

1) Hdenucor A. M. Beenenue B Teoputo o6patHbix 3anau. — MznarenscrBo MI'Y Mocksa, 1994. — C. 208.

2) Mamna C. IIpumeHeHue BeliBieToB B 00paboTke curHanoB. M.: Mup, 2005.

3) Crokman [Ix., lllamupo JI. Komnbroteproe 3penue. M.: U3n-Bo "bunowm. Jlaboparopus 3nanwmii", 2006.

7.2.Hepequb JIMEH3UOHHOI'O IPOrpaMMHOTI'0 06ecneqe}mﬂ, B TOM 4YHCJie OTE4YEeCTBEHHOTO HpOHSBOACTBaHpI/I

peann3dan JUCOUIIJIMHBI MOXET ObITh UCII0JIb30BAaHO cdileayrwiiee iporpaMMHoOe obecnedyeHue:

IIporpammHOe obecrieueHue sl MOATOTOBKHY CiiaiiaoB ekuuii MS PowerPoint, MS Word

[TporpamMHOe obecrieueHue i co3nanus u npocmorpa pdf-mokymentoB Adobe Reader
N3natensckas cucteMma LaTeX
s3Ik mporpammupoBanus Python u cpena paspabotku Jupiter Notebook (Bmecte ¢ 6ubnmmorekamu numpy, scikit-learn, pandas)

11



S3bIk porpammupoBanus R u cpena paspadorku R Studio

7.3.  IlepeueHb mpodeccroHaTbHBIX 6a3 JAaHHBIX U UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
1. http://www.edu.ru — mopran MunucrepcTBa 00pa3oBanus U HayKu PD
2. http://www.ict.edu.ru — cucrema denepansHbix obpasoBarenbubix nopranoB «MKT B oOpasoBanuny
3. http://www.openet.ru - Poccuiickuii moprajl OTKPBHITOIO 00pa30BaHUs
4. http://www.mon.gov.ru - MuHHCTEPCTBO 0Opa3oBaHus U Hayku Poccuiickoit denepaiiuu

5. http://lwww.fasi.gov.ru - ®denepaibHOe areHTCTBO MO HAYKE W MHHOBAIIUAM
7.4. [lepeyeHp pecypcoB HMH(POPMAIMOHHO-TEJIEKOMMYHUKALLMUOHHON ceTU «MHTepHeT»
1. Math-Net.Ru [9/1ekTpoHHBIH pecypc] : 061epocCUiCKUI MaTeMaTU4ecKUi nopTasa / MaTemaTudeckuil MHCTUTYT UM. B. A. CteksioBa PAH ; Poc-
cuiickas akaZeMus Hayk, OTJesieHue MaTeMaTUYeCKUX HaykK. - M. : [6. u.], 2010. - 3arJ. c TUTYJI. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YuuBepcuTeTckas 6ubaroteka Online [J/1eKTpoHHBIN pecypc] : a7eKTpoHHas 6ubaroteyHas cucteMma / 000 "Jlupekt-Menua” . - M. : [6. u.], 2001.
- 3aruL. ¢ TUTYJL. 3KpaHa. - b. 1. URL: www.biblioclub.ru
3. YHuBepcasbHble 6a3bl JJaHHbIX East View [JsekTpoHHBIN pecypc] : uHGopMannoHHbIN pecypc / East View Information Services. - M. : [6. n.], 2012.
- 3arJ. ¢ TUTYJL. 3KpaHa. - b. 11,
URL: www.ebiblioteka.ru
4. HayuHas anektpoHHas 6ubanoreka eLIBRARY.RU [dnekTpoHHbIH pecypc] : uHopmanuoHHbIM nopTtaa / 000 "PYHIB" ; CankT-IleTepbyprckuit
rocy/lapCTBEHHbIN YHUBEPCUTET. - M. : [6. u.], 2005. - 3ar.1. ¢ TUTYJI. 3KpaHa. - b. 11,
URL: www.eLibrary.ru
7.5. OnvcaHue MaTepUaJbHO-TEXHUYECKOT0 OobecreyeHus.
®daxynsrer BMK, oTBeTCTBEHHBIN 32 peanu3anuio gaHHOH [IporpamMmbl, pacronaraeT COOTBETCTBYIOIIEH MaTEpPHUAIbHO -TEXHIMUECKON 06a30, BKIIIOYast
COBPEMEHHYIO BEIYHCIUTEILHYIO TEXHUKY, OOBEMHEHHYIO B JIOKAJIHHYIO BEIYHCIUTEILHYIO CETh, UMEIONIYIO BbIXoa B HTepHeT. Mcmonb3yroTes crie-
UAJIM3UPOBAHHbBIE KOMITbIOTEPHBIE KJIACChI, OCHAIIICHHbIE COBPEMEHHBIM 000pyJ0BaHNEeM. MartepuaiibHas 6a3a (pakyiabTeTa COOTBETCTBYET JIEHCTBY-
IOLUM CAaHUTapPHO-TEXHUYECKUM HOpMaM U 00ecreunBaeT MPOBEICHUE BCEX BUIOB 3aHATUH (JTAOOpATOPHOM, MPaAKTUUECKOU, TUCHUTUIMHAPHON U
MEXJIUCIUIIMHAPHON MOATOTOBKHM) U HAYYHO-HCCIIEA0BATENbCKON pabO0Thl 00yUaroIuXcs, MPelyCMOTPEHHBIX YUE€OHbBIM IIJIAHOM.

8. CooTBeTCTBHE pe3ysibTaToOB 00ydeHUs 1o JaHHoMy ajieMeHTY OIIOII pe3yabTaTam ocBoeHus OIIOIT ykazaHo B O61ei XxapaKTepUCTHKe
OIIOIL.

9. Pa3paboTyuk (pa3pabOTUYMKH) MPOTrpaMMBbI.
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1.¢.- M.H., mpodeccop Kpbutos Auzapeit Cepmkesuy (Kryl@cs.msu.ru)
HaconoB Anapeit Biiaqumuposud ( Nasonov@cs.msu.ru )

10. SI3bIk mpenogaBaHus - pyCCKUH.
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