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1. enu u 337244 OCBOECHMS IMCLHHUIIHHBI

Lenp IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJaJCHUH (yHIAMEHTAIBPHBIMU 3HAHUSMH B
oOmacTi aHanmu3a M300pKEHWH M BHJACO M MX HCIOJIB30BAaHUM TPH PEIICHUH HAYYHBIX M
MPUKIIAIHBIX 3a]1a4.

3aa4yu TUCHUIUIUHBIL:

— u3yueHue 0a30BBIX TEOPETUUYECKHX OCHOB METOOJOTHHU aHalIHM3a U300paKeHU U
BUJICO;

— ¢opMupoBaHHE YMEHUH MPUMEHSATh MAKEThl MPOrpaMM M HHCTPYMEHTAJbHBIC
CpeZACTBa JJIsl aHaJIM3a U300paKeHUH 1 BUIEO,

—  (dopmupoBaHME HABBHIKOB paboThl ¢ HabopamMu JaHHBIX  HU300paKCHUH,
HCIIOJIb3YEMBIMHU 11 00y4€eHUs HEHPOHHOM ceTu;

— ¢opMupOBaHHE YMEHUN pearn30BaTh HEHPOHHYIO CETh C UCIIOJIb30BAHHEM MAKETOB

IIpOrpaMM JJisl aHaJIu3a U300pakeHUM U BUJIEO.

2. Mecto nucuunimmebl B ctpykrype OIIOII BO

JlMcuuIuinHa OTHOCHUTCS K JUCUMIUIMHAM YacTH YdeOHOro IjaHa, (opMmupyemoi
y4acTHUKaMU 00pa30BaTENIbHbIX OTHOLIEHUH.

Heo0XxoauMbpIMu yCITOBUSIMU JUTSI OCBOSHHUSI TUCIIMILIIMHBI SBIISFOTCS:

— 3HaHUE OCHOBHBIX IIOHSATHI JUCKPETHOM MaTeMaTUKH, NPUKIATHOW anredpsl,
BBIUNCIIUTEIBHON MATEMaTUKH;

— 3HaHME OCHOB s3bIKa mporpamMupoBanue Python, ymenue paspabaTbiBaTh
AJITOPUTMBI PEIIEHNUS 33]a4 U 3alIAChIBaTh X Ha SI3bIKE POrpaMMHUPOBaHUS;

— BJaJIeHUE HaBBIKAMHM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJIOTUH U CPEACTB
00paboTKH HHPOPMALIHH.

ConepxaHue AMCLUUIUIMHBI CIY’KUT OCHOBOM Ui OcBOeHMs AucuuiuinH OOyuyeHue c
nojakperieHueM, ['nmyOuHHOe o0Oy4yeHMe: [OMOJHUTENbHBIE TJIaBbl , JUISL MPOXOXKJIEHUS
TEXHOJOTHYECKOH  (IMIPOEKTHO-TEXHOJOTUYECKONW)  MPaKTHUKH, HAyYHO-HCCIeI0BaTeNIbCKON

paloThI.

3. Pe3yabTarnl 00y4eHHs 1O JTHCIUIIIHHE

[Ipouecc w3ydeHHs AUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOLIUX

KOMIIETECHIIUN:
Tabmuna 3.1
Kox n nanmenoBanmne | Kox v HamMeHOBaHME WHAMKATOPOB JOCTIKEHHS Pesynprarsl 06ydeHus mo
KOMIIETEHIIUH komnereHmmi (MJAK) JUCLUILINHE




TIKC-2. Cmnocoben

[TKC-2.1. Cniocoben pa3pabaTbIBaTh METO/IbI,
MOJIENIH,  aJIFOPUTMBI,  TEXHOJOTHH  H
WHCTpYMEHTaIbHBIE  CpelIcTBa  paboThl ¢
OONBIINMH TaHHBIMH

(31) 3uanue HSTANMOB  KHU3HEHHOTO
IUKIa WHPPACTPYKTYPHl  OOJBIINX
JAHHBIX u rnokasarejei
3¢ deKTHBHOCTH TEXHOJIOTHI
OOJBIINX JAHHBIX

(Y1) IIpoBemenue CpaBHHUTEIHFHOTO
aHAIU3 M BBIOOpAa  HMCTOYHHKOB
JOAaHHBIX, CPEINCTB  XpaHCHHSA H
00paboTKN JaHHBIX, OLEHKA YCJIOBUIi
UX NPHOOPETEHUS] ¥ UCIIOIb30BaHHMs

(B1) IlpakTuueckuii onbIT B 00JacTH

paspabaTbisath YINpaBICHUs JTallaMH KU3HEHHOTO
(coBepILIEHCTBOBATD) e METOHHIECKOI "
11 BHCAPATH HOBRIC TEXHOJIOTUYECKOH HH(PPACTPYKTYpBhI
METOIIbL, MO, OOJIBIINX JTAHHBIX
:{;iggﬁif;; " (32) 3HaeT OCHOBHBIE METOABI U
HHCTDYMOHTATHBIC MaTeMaTH4ecKHue MOJICTIH,
cpencrsa paGoTe ¢ HCTIONb3yeMEIe TSt aHaIM3a
AN n300paXeHNH ¥ BHAEO; OCHOBHBIC
JIQHHBIMIL. STambl  pa3paboTKM W aJanTalyu
ITKC-2.2. CriocoGeH onTUMHA3UPOBaTh W BHEAPSTH | (POPManbHBIX MaTEMaTUYECKHUX
METOJIbl, MOJCJH, AaNrOPUTMBI, TEXHOJOTHMH H | MOJEJEH
HHCTpYMEHTaJbHBIE  cpefacTBa  pabotel ¢ | (V2) Ymeer pa3pabaTbIBaTh
OonbIIMMM  JaHHBIMH B  TPO(ECCHOHATBHOH | (COBEpPIICHCTBOBATH) U HCIIONB30BaTh
JEATeIbHOCTU METO[IBI, MOJIETH, QJITOPUTMBL,

TCXHOJIOTUU W HWHCTPYMCHTAJILHBIC
Cpe/ACTBa aHalu3a H300paKeHUui U
BUJIEO

(B2) Brmaneer HaBBIKAMH —aHaNH3a
n300pa)KeHUH 1 BUJIECO

4. O0beM TUCHUNINHBI

OO611Hi 00bEM TUCHUINIMHEBI COCTaBIAET 4 3aueTHbIe equHuIEl, 144 yaca.

Taomuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHAS Konrpon
dopma Kypc/ YAHTOP P dopma
pabora, Jac. CamocrosiTenpHa b
o0y4yeHn | cemect MIPOMEXKYTOYHO
Jlektu | TlpakTtmdecku | JlabopaTopHBI g pabora, Jac. .
o p it arTecTanuu
u € 3aHATHS € 3aHATHA
OYHasl 2/3 28 - 42 38 36 9K3aMeH
OYHO-
2/3 6 10 119 9 9K3aMeH
3a04Has

5. CTpyKTypa u coiep:KaHue JUCHUTIMHBI

5.1. CtpykTypa JUCUUILIUHBI.

ouyHas popma o0OyueHust

Tabmuma 5.1.1

AynuTopHble

CrpyKTypa JUCHUITIIHHBI SaHATHA, HacC.
i\i Ii([))M HaunmenoBanue CLIES, BEZ{:.O’ Koa MK OCHPG:LOC?:;E

JI. | Hp. | JIa6.
paszae pa3zena
na
3amanne Ha
OcHOBBI 006paboOTKH IKC 2.1,

1 1 Y 10 - 14 8 32 TKC 2.2 nabopaTopH
yio paborty




CaepTouHbIe
HEHpoceTH I

2 KiaccupUKaIuu u
MTOMCKA TIOXOXKUX
U300pasKeHMI

13

15

37

Pacno3naBanue Buzeo.
3 TpéxmepHas
PEKOHCTPYKITHSL.

15

15

39

Nel,
3amanne Ha
nmabopaTopH
yio pabory
Ne 2,

3amanne Ha
nmabopaTopH
yio pabory
Ne 3,

3amanue Ha
1ab0paTopH
yiO paboty
Ne 4,

3anaHue Ha
1abopaTopH
yio paboty
Ne 5,

3agaHue Ha
nmabopaTopH
yio pabory
Ne 6.

DK3aMeH

36

36

TKC 2.1,
TIKC 2.2

Bompocst
JUIs
JK3aMeHa B
dbopme
TecTa

Hroro:

28

42

74

144

04HO-3204Hasi popma oOyueHust

Tabmuua 5.1.2

n/n

CrpyKTypa JUCIUITIIHHBI

AyautopHble
3aHsTHS, Yac.

Hom

ep HanmenoBanue
paszae pa3zena

na

IIp.

JIab.

CPC,
qac.

Bcero,
gac.

Koxg MIK

O1eHOYHBIE
cpencrea

OcHoBBI 00pabOTKH
n300paKeHU I

39

44

CepTouHbIe
HeHpoceTH It

2 KIaccu(UKaIuu u
IIOUCKA MOXO0KHX
U300paKeHUI

39

44

Pacno3naBanue Bujeo.
3 TpéxmepHast
PEKOHCTPYKIIHSL.

41

47

TIKC 2.1,
TIKC 2.2

3aganue Ha
nmabopaTopH
yio paboty
Nel,

3amaHue Ha
nabopaTopH
yio paboty
Ne 2.

3aganue Ha
nabopaTopH
yio pabory
Ne 3,

3anaHue Ha
nabopaTopH
yio paborty
No 4.,

3amanne Ha
nabopaTopH
yio paborty
Ne 5,

3amanne Ha
nabopaTopH
yio pabory
Ne 6.




Bonpocst
JUTst
IKC 2.1,
4 | Dk3ameH - - - 9 9 TKC 2.2 9K3aMEHa B
¢dopme
TecTa
Hroro: | 6 - 10 128 144

3aounas popma o0yuenus (3P0) He peanusyercs

5.2. ConeprxkaHue TUCIUTIIAHBI.

5.2.1. Coneprkanue pasaesoB JUCUUIUIMHBI (AMJAKTHUECKUE STUHHIIBI).

Paznen 1. «OcHoBbl 00paboTku m300paxkeHuit». LlnppoBoe m300pakeHWEe W TOHAIBHAS
koppekius. Paspemenne. [Tukcenmu. AnanoroBoe n3zoopaxenue. Anroputm demosaicing. Ctanmapt
JPEG, npeobpazoBanue dypbe, snammacoBckas nupamuaa. CoBmenieHne n3oopaxkenuit. Ckielika
na”HopaMm. MeTo/1 OITOpHBIX TOUEK Ha U300paKEHUH.

Paznmen 2. «CBeprounble  HeHpoceTH Uil KJIACCHPUKAMA W TIOUCKA  MOXOXKUX
n3o0pakenuit». CBEPTOUHBIE HEHpOHHBIE ceTu. Sapo cBEpTkU. Marpuna u300paKeHuil.
ApxutekTypa cBEPTOUHON HeilpoHHOM ceTu. Crou CBEPTKU U CJIOM MOABBIOOPKH. [leTekTrpoBaHue
oobekToB. [logcuér merpuk nerekropa. Apxutektypsl RCNN, MASK RCNN, Faster RCNN.
Cemantuueckas cermenranusi. Dense CRF. HeiipocereBbie Monenu cermeHTanuy. CeMaHTHIECKUA
MOP(hUHT JIHII.

Pa3znen 3. «PacnoznaBanue Buzeo. TpéxmepHas pekoHCTpyKIwms». HeilpocereBbie Moaenu
pacrio3HaBaHusl Bujeo. Pacrio3HaBaHME BHJIEO C IOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX ceTei
LSTM, GRU, Attension is all you need. Tpéxmepnast pexkoHcTpyKims. Paspexennas TpéxmepHas
pekoHCTpyKMsl. IImoTHast TpéxMepHas pEKOHCTPYKLUs. PEKOHCTpykuus MO OAHOMY Kaiapy U
obnakam Touek. TpéxmepHast ceManTHueckas cermentarms. Texuomorust Deepfake.

5.2.2. ConeprkaHne AUCIATUTAHBI/MOTYIIS TIO BUJIAM YIEOHBIX 3aHSTHIA.

JleKIIHOHHBIE 3aHSITUS

Tabmuma 5.2.1
° Howmep paznena O0bewMm, yac. Tema nexui
/I qjucuymiieel - | O®O0 | 300 | 0300

1 1 4 - 0,5 Baenenne B 00paboTKy n300pakeHUI

2 1 3 ) 05 Anroput™ demosaicing. Cranaapt JPEG, npeobpazoBanue
' Dypne, namracoBckas NIMpaMua.
3 1 3 - 1 Coswmemnienne nzo0paxenni. Ckiieiika naHopam.
4 2 3 - 0,5 CBépTOUHBIE HEWPOHHBIE CETU.
5 2 3 - 1 ApXHMTEKTYpBI HelpoceTel Julsl pacrio3HaBaHHs N300pakeHUI
6 2 3 - 0,5 CermeHTanus n300paKeHUN
7 3 3 - 0,5 HeiipocereBble MOEN paclio3HABAHUS BUAEO.
8 3 3 - 1 TpéxMepHas peKOHCTPYKIUSL.
9 3 3 - 0,5 Texuonorus Deepfake
Hroro: 28 - 6

IIpakTHyeckue 3aHATUSA

[IpakTiueckue 3aHATHS y4€OHBIM IJIAHOM HE IIPEyCMOTPEHBI.

6




JlabopaTopHbie padoThI

Tabmuma 5.2.2

Ne Howmep pasgena O0BeMm, Jac. "
n/n ):[I/ICHI:/IEJ'II/IHLI OPO | 3900 | O3P0 Tewa naGopatoproii padoTe!

1 1 7 - 15 Pabora ¢ pegakTopaMu H300pakeHUIA.

2 1 7 - 15 [TpeoOpazoBaHue M300paKEHUH

3 2 6 - 15 CBépTovHbIe HEHPOCETH AJIsl aHAJIM3a U300pasKeHUI

4 2 7 - 15 Pa6orta c nelipocersimu apxurektyp RCNN, MASK RCNN,

Faster RCNN
5 3 7 - 2 [IpuMeHeHue HeipoceTel Uil aHaJIn3a BUIEO
6 3 8 - 2 Pa6ora ¢ Texnonorueii DeepFake
HUroro: 42 - 10

CamocrosiTeabHasi paﬁoTa CTyJA€HTa

Tabnuna 5.2.3
Ne Homep O0mweMm, gac.
w paznena Tema Bung CPC
JIACIATUTAHBI OPO | 300 | O3dO
ITonroroska K
OcHOBBI 00pa0OTKH JabopaTopHBIM paboTam,
1 1 8 - 39 .
n300paKeHuH odopmiieHre OTYETOB TIO
71a00paTOpHBIM paboTam
. IToaroroBka K
CBepToYHbIe HEHPOCETH IS 1AGODATODHEIM  DAGOTAM
2 2 15 - 39 KaccuduKauy 1 Ioucka PaTop P ’
. odopMIICHAE OTYETOB IO
MOXO0XKUX M300paKeHuit
71a00paTOPHBIM paboTam
Pacnio3naBanue BUIECO. [oaroroeka
TpéxmepHast peKOHCTPYKLIHUSL. 71abopaToOpHBIM padoTam,
3 3 15 - 41
o(hopMIICHHE OTYETOB TI0
7abopaTOpHEIM paboTam
4 1-3 36 ) 9 13 [NoaroToBka Kk 9K3aMeHy
(B popme Tecra)
HUroro: 74 - 128

5.2.3. IlpenonaBanue

00pa30BaTeNbHbIX TEXHOJIOTHA:

NUCHUTLIINHE]

BCACTCA C MNPUMCHCHHEM CICAYIOIINX BHIOB

—  BU3yaIM3alus y4yeOHOro marepuajga B O(HUCHOM NakeTe B JMAJIOrOBOM pEXHME

(J'IeKI_II/IOHHHe BaHHTI/IH);

— pabota B ManbIx rpynnax (i1abopaTopHblie paboThl);

—  WHIUMBHIyaJIbHBIC 33/1aHUS (J1TaDopaTOpHBIE PabOTHI).

6. TemaTnka KypcOBBIX IPOEKTOB

KypcoBble IpoeKThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBL;

7. KoHTpoabHble padoThI

MeTtoaudeckue yKa3aHus ISl BBITTOJIHEHUSI KOHTPOJIBHBIX PadoT.
[Ipu BBIMOTHEHUH KOHTPOJIBHBIX Pa0OT HEOOXOAMMO MPUIEPKUBATHCS YKa3aHHBIX HUXKE
npaBusl. PaGoThl, BHIMOTHEHHBIE 0€3 MX COONIOCHUS, HE 3aCUUTHIBAIOTCS W BO3BPAIIAIOTCS
CTYJICHTY JJIs TIepepabOTKH.
— Kaxnas xoHTponbHas paboTa MOMKHA OBITH BBITIOJHEHA B OTACIBHOW TETpaau B
KJIETKY YepHUJIAMH JI000T0 I[BETa, KpoMe KpacHOro. Heo0XoIMMo OCTaBIATh MOJIS MUPUHON 2
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— 3 cM 1715 3aMe4YaHu pelieH3eHTa.

— B 3aromnoBke paboThl Ha 00J0XKKE TETPaaH JODKHBI OBITH SICHO yKa3aHbl (pamuuims
CTYACHTa, €ro WHHUIMAIbl, HOMEp BapuMaHTa — MocienHss Iudpa B 3auéTKe, Ha3BaHUE
JUCIUILIMHBL, 37IECh KE CleAyeT yKa3aTh Ha3BaHUE Y4eOHOTO 3aBEICHHUS.

— B paboty nomxHbI OBITH BKIIOYEHBI BCE 33Ja4M, YKa3aHHBIC B 33JaHUU,CTPOTO TI0
MOJIOKEHHOMY BapuaHTy. KoHTposibHBIE paboTHI, coepiKaliue 3a/1a4d He CBOEr0 BapHaHTa, HE
3aCYUTHIBAIOTCS.

— Pemenus 3amau Ha0 pacnonaratb B HOPsAKE BO3PACTAHUS UX HOMEPOB, YKa3aHHBIX
B 33/IaHUSIX, COXPaHssl HOMepa 3a/1ay.

— llepen pemieHuem Kaxa0i 3aJaud HaJo0 IMOJHOCTHbIO BbIMHcaTh €€ ycinoBue.B Tom
Cllydae, €ClId HECKOJIbKO 3a/1a4, U3 KOTOPBIX CTYJIEHT BBIOMPAET 3a/]au CBOEr0 BapUaHTa, HUMEIOT
o0m1yro (OpMyIHPOBKY, CJIEIyeT, MEpeNnuchiBas YCIOBHE 33JayH, 3aMEHUTH OOIIME JaHHBIC
KOHKPETHBIMH, B3ATHIMH U3 COOTBETCTBYIOILIETO HOMEpA.

— Pemenue 3amau ciemyeT u3iaraTh MOJPOOHO U aKKYpaTHO, OOBSICHSISI © MOTHBUPYS
BCE JICHCTBUSA 110 X0y PEIICHUS U JieJasi HeOOXOMMbIE YEPTEKH.

— Ecnu npoBepeHHas BeoyluM IperogaBaTeieM padoTa BO3BpallleHa CTYICHTY Ui
MCIIPABIICHUSI BCEX OTMEUYEHHBIX PEIEH3EHTOM OIIUOOK, CTYACHT JOJKEH BHECTHU MCIPABIICHUS
(W11 TOTIOJTHEHHUS ) U B KOPOTKUHM CPOK CIaTh paboTy /Jisi HOBOM IIPOBEPKH.

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILIUHBI
8.1. Kputepuu oleHMBaHHS CTEINEHU MOJHOTHI M KayecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yIbTaTaMHu 00yueHusl npuseeHsl B [Ipunoxenun 1.
8.2. PeiliTmHroBasi cucreMa OIICHMBAaHUS CTENCHH IIOJHOTHI M KAdecTBa OCBOCHUS

KOMITETEHIMIH 00Yy4YaroIInuXCsi OYHONU/0UHO-3a04HOM (OPMbI 00YUEHHsI MPEACTaBICHA B TaOIHIIE

8.1.

Tab6muna 8.1
Ne n/n | Buas! MeponpusTuii B paMKax TEKYIIEro KOHTPOJIS | KomugectBo 6aynoB
2 cemecTp
1 tekymias aTTecTanus
1 Jlaboparopnas pabota Nel 15
2 JlabopaTopHnas pabora Ne2 15

WTOI'O 3a nepByto Tekyuryto arrecrauuio | 30

2 TeKyIasi arTeCTaIlHsl

3 JlabopaTopHnas padbora Ne3 15

4 Jlaboparopnas pabota Ned 15

NTOI'O 3a Bropyio Tekyuryto arrectamuio | 30

3 TeKymas arTeCTaIHsI

5 Jlaboparopnas pabota No5 20

6 JlabopaTopHnas pabora Ne6 20

HTOI'O 3a TpeThio TeKymIyro arrecranuio | 40

BCEI'O | 100

9. VYuebOHo-MeToaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITHHBL/ MOTYIsl

9.1. Ilepeuenp pekOMeHIyeMoii TuTeparypsl peacrasieH B [Ipunoxenun 2.




9.2. CoBpemeHHBIE TTpOodeCcCHOHAbHBIC 0a3bl JaHHBIX U HH(GOPMAIMOHHBIE CTIPaBOYHBIC
CUCTEMBI

- DJIEKTPOHHBIN KaTasor/DnekTponHas oubauorexka THUY http://webirbis.tsogu.ru/
- Hudposoit obOpazoBarenbHbIl pecypc — Oubnamoreunas cucrema IPR SMART —
https://www.iprbookshop.ru/
- DnekTpoHHO-O0uOMMoTeuHas cuctema «KoHCynpTaHT cTyaeHTa» www.studentlibrary.ru
- DIeKTpOHHO-O0MbOMMoTeuHast cucrema «Jlaap» https://e.lanbook.com
- O6pasoBarenbhas miathopma FOPAUT www.urait.ru
- Hayunas snexrponnas 6ubiamoreka ELIBRARY.RU http://www.elibrary.ru
- HattmonaneHas snekrponnast oudmoreka (HOB)
9.3. JlunieH3noHHOE U CBOOOHO PACIPOCTPAHSIEMOE MPOrpaMMHOE OOecTiedueHre, B T.4.

OTCYCCTBCHHOTI'O ITPOU3BOACTBA.
—  Microsoft Windows;
—  Microsoft Office Professional Plus;
—  Python;
— Anaconda;
- GIMP

10. MaTepI/IaJ'[bHO-TeXHI/I‘leCKOC odecmeyeHue )]HCHHHJIHHLI/MO}IyJIH
ITomemenus ans IMPOBCACHHUA BCEX BUAOB pa6OTBI, npeaAyCMOTPCHHBIX y‘IC6HBIM I1IJIaHOM,
YKOMIIJICKTOBAHBI HeO6XO,I[I/IMBIM O60py,[[0BaHI/IeM U TCXHUYCCKHUMHA CPCACTBAMUA O6y‘I€HI/I$I.

Tab6muna 10.1
O0ecneyeHHOCTh MaTepHAIbLHO-TeXHUYeCKHX yejaoBuil peasuzanuu OIIOII BO

Anpec (MecTomonmoXKeHHe)

Haunmenosanue HanmenoBaHnue nomeneHuii isi[IOMEMIEHU Ul IPOBENEHHUsS BCEX
y4eOHBIX TIPEIMETOB, KypCOB,[IPOBEACHHS BCEX BUAOB  ydeOHOI |BHIOB y4eOHOH JIeATEIILHOCTH,
JUCIUIUINH (Monyneit), | nesitensHOCTH, IpeyCMOTPEHHOH [IpelyCMOTPEHHOH y4eOHBIM ILIAHOM
IPaKTUKY, HHBIX BUAOB|y4eOHBIM IITaHOM, B TOM  4Hcie((B cily4yae peanuzanuu

1/n |y4eOHoM JEeATeIbHOCTH, |IOMELIeHNs  [UIT  CaMOCTOSTeNbHOI |0Opa3oBaTenbHOM MIPOrpaMMBbI B
HPEeIyCMOTPEHHBIX  YIeOHBIM |paboTHI, C YKa3aHHEM IIEPETHS OCHOBHOTO [ceTeBOil  ¢opMe  JOMONHHUTEIHHO
IJIaHOM oOpa3oBaTenbHON |000pyJOBaHUS,  Y4eOHO-  HaIVIAHBIX |yKa3bIBaeTCs HaUMEHOBaHNE
IpOrpaMMbl noco6mit OpraHu3allid, C KOTOPOH 3aKIIOueH

JIOTOBOP)
2 3 4
JIeKIIMOHHbBIE 3aHATHUSA: 625039, I. TroMeHb, VI
YueOHast ayauropus Ans mnpoBeaeHus |MenpHuKaiTe, 1. 70.
3aHATUH JIEKLINOHHOT'O THIIA;

TpYyHIIOBbIX n WHAWBUAYAJIbHBIX
KOHCyJII:TaIIHﬁ; TEKYLIETO KOHTPOJA U
HpOMeX(yTOqHOﬁ aTTeCTalluu.

OCHaIIIEHHOCTB!
Anann3  w300pakeHuit  u|YdeOHas MeOenb: CTONBL, CTYJbS.
1. |Bumeo MoHo6m0Kk - 1 mrT., npoekrop - 1 mwrT.,
MPOEKIMOHHBII  3KkpaH - 1 mr,

aKycTHueckas cuctema (KOJOHKH) - 4
mT., MEKpooH - 1 IIT., JOKyMEHT-
Kamepa - | mrT., TeneBu3op - 2 mrT.

JlaGoparopHble 3aHATHS: 625039, T. TromeHb, VL
YueOHast ayauropus ans mpoBeaeHus |MenpHuKaiTe, 1. 70.
3aHATUH CEMHHAPCKOTO THTIA
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(yrabopartopHble 3aHATH); TPYIIIOBBIX U

WHIUBUAYAIbHBIX KOHCYJIbTAIHIA;
TEKYIIEro KOHTPOJISI ¥ MPOMEIKYTOUHON
aTTEeCTaINH.

OCHAIIEHHOCTD:

YyeOHast MeOenb: CTONBI, CTYNBA.
Mono06mok - 13 mr., mpoekTop - 1 mr.,
WHTEPaKTHBHAsI CEHCOpHAas Jocka - 1
IIT., aKyCTUYecKast CUcTeMa (KOJOHKH)
- 2 mrT.

11. MeTtoauyeckue ykazanusi mo opranuzamuu CPC

11.1. Meroau4deckue yKa3aHHs 10 MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHSIM.

JlaGopatopHble 3aHATHS CIHOCOOCTBYIOT YIIyOJEHHOMY H3YyYCHHMIO JAUCHUIUIUHBI U
CIyXaT OCHOBHOW (OpMOM TMOABEACHUS HUTOTOB CaMOCTOATEIbHOM padOThl CTYACHTOB.
OcHoBHasi 1enb J1a00OpaTOPHBIX 3aHATUN 3aKIIOYaeTcs HE TOJIBKO YIUIyOUTh U 3aKpemnuTh
TEOPETUYECKHE 3HaHUs, HO U CHOPMHUPOBATH NPAKTHUECKHE KOMIIETEHIIMH, HEOOXOIUMbIe
OyIyIIMM CHICIIUATHCTAM.

Ha maGopaTopHBIX 3aHATUSX MPHUBETCTBYETCS AaKTHBHOE YYacTHE B OOCYKICHUHU
KOHKPETHBIX CHUTYaIluii, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUU HAXOIUTh Hauboisee
3¢ pexTHBHBIE pellleHuUs TOCTABICHHBIX MPO0IeM, YMETh HAXOAUTh MOJIE3HBINA TOTOIHUTEIbHBIN
MaTepUall 0 TEMATUKE 3aHITUH.

MaructpaHTy peKOMEHIyeTcs CIeyIoIIas cXxema MOArOTOBKH K 3aHSATHIO:

1. ITpopabGoTaTh KOHCIEKT JEKIHil;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K TIPEMOIaBATEIIO

4. Tlocne BbINOMHEHUS JAOOPATOpPHOM pabOThl OPOPMHUT OTYET U MOATOTOBUTHCA K
3alluTe.

11.2. Metoanueckue ykazaHus 110 OpraHU3aluy CaMOCTOSTEIbHON pabOThI.

CamocrosiTenbHass paboTa sBISETCS OJHOW U3 BaXHEWIIUX (GopM H3ydeHus 000
micnuuMHEL. OHa TO3BOJISIET CHUCTEMAaTHU3WPOBAaTh M YIIIYOWTh TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHMsS M HAaBBIKM, CIOCOOCTBYET Pa3BUTHIO YMEHHUH I0JIb30BaTbCS HAYUYHOU H
yuyeOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast — JEATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTH H
CaMOOPraHU30BaHHOCTH.

B yueGHOM mporecce BBLAETSIOT JBa BHJIA CAMOCTOSATENBHOM pabOTHI: ayTUTOpHAs U
BHEAYJAUTOPHAS.

AynuTopHas caMoOCTOsATeNbHass paboTa MO IUCHUIUIMHE BBIOJHAETCS HAa Y4eOHBIX

3aHATUAX IO HEMMOCPEACTBECHHBIM PYKOBOACTBOM IIPENOAAaBATEIIA U 110 €TI0 3aJaHHIO.
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BHeaynutopHass camocTrosiTelbHas ~paboTa MaruCTpaHTOB IPEICTAaBISET COOOU
JIOTUYECKOE TIPOJOJDKEHUE AYAWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHH Ha BBHITIOJHEHHE DTOM
paboOTBl PErIAMEHTUPYIOTCS pabdoyuM Yy4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas paboTa MOXET OCYIIECTBIIATHCS HHIMBUAYAJIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIhHOU
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIIOYAET B ceOs paboTy ¢ KOHCIIEKTOM JICKIUI, U3y4CHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIICHNI/IOKIIAI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHE 33/1a4 M yINpaKHECHUN
no o0pasiy, penicHHEe BAapUATHUBHBIX 33Ja4, BBITIOJHEHUE YEPTEeKEH, CXEM, pacdeToB
(rpaduueckux paboOT), pelIeHHEe CHUTYAllMOHHBIX (TpodecCHOHANbHBIX) 3a/ay, MOATOTOBKA K
JICIIOBBIM HTpaM, MPOCKTUPOBAHUE M MOJICIIMPOBAHME PA3HBIX BHJIOB M  KOMIIOHCHTOB
npodeCCHOHATBLHOMN IeATETHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KoHTpob pe3ynbTaToB BHEAYIUTOPHOW CAMOCTOSATEIBLHOW PaOOTHI MArUCTPAHTOB MOXKET
OCYILECTBIISATLCS B TpeeiaX BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelIbHbIC yYCOHBIC 3aHATHUS IO
JTUCIUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO pabOTy MAarMCTPaHTOB IO JAMCIUILIMHE,

MO’KET IPOXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN (opMe.
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[Ipunoxenue 1

I[Inanupyemble pe3ybTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETEHIIMU U KPUTEPUH UX OLlEHMBAHUS

Jucuunianna: AHanu3 u300paKeHUi 1 BHICO
Kon, nanpasiyienue noaroroBku: 01.04.02 ITpuknangnas matemaTuka u vHQoOpMaTHKa
Hanpagaennocts (mpoguib): Mammanoe oOyueHne U aHAIN3 TaHHBIX

Ko xomnereHninu

Kon 1 HanmeHoBaHue
pe3ynbpTaTa 00y4IeHHs 1o

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

JVICIIUIIIMHE 1-2 3 4 S

(31) 3HaHue stanoB | He 3HaeT ocHOBHbIE 3axauy, | JleMOHCTpUpyeT 3HaHue | JleMoHCcTpupyeT noctaTouHble | JleMOHCTpupyeT
KU3HEHHOTO IUKJIA | KU3HEHHOTO IUKJIA | OCHOBHBIX 3a7ad, | 3HAHWSI ~ OCHOBHBIX  3ajad, | NCUCPIBIBAIONINE  3HAHUA
HHQPaCTPyKTypsl OONBIINX | MHYPACTPYKTYPHl OONBIIUX | KU3HEHHOTO IUKJIA | XKU3HEHHOTO IUKJIA | OCHOBHBIX 3ajmad,
JaHHBIX W  TIOKa3aTeNeil | JaHHBIX W IOKaszaTened | MHQPACTPYKTYpsl OONBIINX | MHOPACTPYKTYPHl  OONBLIMX | XKU3HEHHOTO [IMKJIa
3¢ pexTuBHOCTH 3¢ deKTuBHOCTH JaHHBIX W TIOKa3aTesieil | JaHHBIX u nokazaTenel | MHPPaCTPYKTYpbl OOIBIINX
TEXHOJIOTH OONBIINX | TEXHOJIOTHIA Oonpinx | addexTuBHOCTH 3(G(QEKTUBHOCTH  TEXHOJIOTHH | JaHHBIX M  IIOKa3aTelen

JTaHHBIX JTaHHBIX TEXHOJIOTHH OonbIIUX | OOJBLIMX JAHHBIX 3¢ peKTUBHOCTH
JTaHHBIX TEXHOJIOTH 60aBIIHX

JTAaHHBIX

)] IIpoBenenue | He yMeeT IpOBOJUTH | JleMOHCTpUpyeT ymenue | JleMoHCTpupyeT nocrarouHele | J[eMOHCTpupyer
CPaBHUTENIBHOTO aHAIN3 U | CPaBHUTEIBHBIM aHaIN3 ¥ | IPOBOAWTH CPABHHUTEIBHBIMA | YMEHHUSA MIPOBOJUTH | UCUEPIBIBAIOIINE  YMEHHA
BBIOOpA HCTOYHHMKOB | BbIOOpa WCTOYHMKOB | aHAIM3 " BBIOOpA | CPaBHUTENBHBI  aHaIW3 ¥ | MIPOBOAWUTH CPAaBHHUTEIBHBIHA
IKC-2 JAHHBIX, CPEJICTB XPAaHEHUs | JAHHBIX, CPEICTB XPaHEHHS | UCTOYHHUKOB JaHHBIX, | BEIOOpa HMCTOYHUKOB JIaHHBIX, | aHAIN3 u BBIOOpA
u  0o0pabOTKM  JaHHBIX, | ©  OOpaOOTKM  JaHHBIX, | CPEICTB XpaHeHHs U | CpencTB XpaHeHU U | UCTOYHHKOB JIaHHBIX,
OLICHKA YCIIOBHH UX | OLEHKa YCIIOBHH nx | oOpaOOTKM MaHHBIX, OICHKA | OOpaOOTKM JIaHHBIX, OILEHKA | CPEACTB XpaHEHUS u
npruoOpeTeHHs u | mpuoOpeTeHus U | ycnoBui WX TNpHOOpETeHUs | yCIOBMH WX IpuoOpeTreHHs M | oOpaOOTKM JaHHBIX, OIEHKA
UCTIONIb30BaHMs WCTIONIb30BaHMS 1 MCTIOJIb30BAHUS HCTIONIb30BAHUSA YCIOBUH MX IPHOOpPETEHUS

" UCITIOJIb30BaHUA

(B1) Brnameer ympaBieHneM
dTaramu KH3HEHHOTO ITHKIIA
METOINYECKOH "
TEXHOJIOTMYECKON
HHPPACTPYKTYPHI OONBIIIX
JTAaHHBIX

He Bnameer ynpasineHuem
dTanaMu )KU3HEHHOTO UK
METOIUYECKOUN 17§
TEXHOJIOTUYECKOMN
MHPPACTPYKTYPHI OONBIINX
JTAHHBIX

JemoHcTpupyet
MPaKTUYECKUE HaBBIKH
yIpaBJeHUEM JTanamMu
KU3HEHHOTO IUKJIa
METOIUYECKOHN u
TEXHOJOTMYECKOI

nHQpacTpyKTypsl OONBIINX
JIAHHBIX

JleMoHCTpUpyeT AOCTaTOYHbIE

MPaKTHYECKHE HaBbIKH
yIpaBjeHUEM JTaramu
KM3HEHHOTO LUKJIA
METOUYECKOU 51
TEXHOJIOIMYECKON
nH}pacTpyKTypHI 60JpIINX
JIAHHBIX

JemoHcTpupyeT
WCYEPNBIBAIOIME  HABBIKU
yIpaBJeHUEM JTanamu
SKH3HEHHOTO UK
METOINYECKOM u
TEXHOJOTUTYECKOM

HHQPACTPYKTYphl OOIBIIMX
JIAHHBIX




KOI[ KOMIICTCHIINH

Kon n HaumenoBanue
pe3yibTata O0y4eHus 1Mo

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2 3 4 5
JHCIUIUIMHE
(32) 3maer  ocHoBHBIE | He 3HaeT ocHOBHBIE MeTOOBI | JleMOHCTpUpyeT 3HaHue | JlemoHCTpHpyeT mocratounsie | [lemMoHCTpHpyeT
METOAbl M MaTeMaTHYeCKHe | U MAaTeMaTHYeCKUEe MOJCIH, | OCHOBHBIX ~ METOJOB U | 3HaHUS OCHOBHBIX METOJOB W | MCUCPNBIBAIOIIME  3HAHHSA

MOJIENIN, UCTIONB3yeMbIC JJISl | MCIIONIB3YeMbIe IS aHaii3a | MaTEeMaTHIeCKUX MOJeNeH, | MaTeMaTHIeCKUX MoJieliell, | OCHOBHBIX ~ METOIIOB M
aHanmm3a M300pakeHUH W | M300paXeHWH W BUAEO; | MCIOJB3YEMBIX U aHAIM3a | UCTHONB3YEeMBIX [UIA aHal|3a | MaTeMaTHYECKHMX MOJIEINeH,
BHE0; OCHOBHBIC JTalbl | OCHOBHEIC STambl | M300pakeHU W BHUAEO; | M300paskeHHH u BHJCO; | MUCIIONB3YEMBIX IS aHalu3a
pa3paboTKM W ajanTaluy | pa3pabOTKH ¥ aJanTaldd | OCHOBHEIC 9Tambl | OCHOBHBIE 3TAlBl Pa3pabOTKH U | M300paKEHWH W BHIEO;
(hopmanbHBIX (hopManbHBIX pa3paboTKM W ajanTanuy | ajanTanuu (hopMasbHBIX | OCHOBHBIE 9Tl
MAaTE€MaTHUYCCKUX MO[[eJ'IefI MAaTEMaTHYCCKUX Moueneﬁ @OpMaHLHbIX MaTeMaTHYCCKUX MOI[eHeﬁ pa3pa60T1<H n ajanTtanuu
MaTeMaTHYECKUX MOJeIeH (hopManbHBIX
MaTeMaTHYeCKUX MOJIeei
(Y2) Vwmeer paspabateiBath | He ymeer paspabatbiBath | JleMoHCTpupyeT ymenue B | JleMoHCTpupyer nocrarounsie | JleMOHCTpHpYeET
(coBepIICHCTBOBATH) 1 | (COBEpIICHCTBOBATH) u | paspaborke YMEHHUS B pa3paboTKe | MCUEpIbIBAIOIIME YMEHHS B
HCIIOJIb30BaTh METOIBI, | HCIOJIH30BATh METOJBI, | (COBEpIICHCTBOBATH) 7 | (COBEpIICHCTBOBATH) U | pa3paboTke
MO/IEIH, ANTOPUTMEL, | MOJIEIH, ANTOPUTMBIL, | UCTIONB30BAaHNH  METOOB, | MCIIOIB30BAHHUU METOJIOB, | (COBEpPIICHCTBOBATH) u
TEXHOJIOTHH U | TEXHOJOTHU U | Mojenei, AITOPUTMOB, | MOJICIIEH, ANTOPUTMOB, | HCIOJB30BAHUU  METOJIOB,
WHCTPYMCHTAJIbHEIC WHCTPYMEHTAJIbHEIC TEXHOJIOTHHA U | TEXHOJOTUH U | MoJemnei, AITOPUTMOB,
cpencTea aHanmm3a | CpeicTBa aHaM3a | MHCTPYMCHTAIBHBIX WHCTPYMEHTANBHBIX CPEICTBA | TEXHOJOTHHA u
N300paKeHUI U BHIICO N300paKeHUI U BHIICO cpencrea aHalmM3a | aHaJH3a M300paKeHUHA U BHICO | HHCTPYMEHTAIBHBIX
n300pakeHUH U BHIICO cperncTaa aHanmm3a
n300paKEeHUH U BUJIEO
(B2) Bunageer wHaBeikamu | He  Brmageer  HaBbikamu | Jl[eMOHCTpupyeT JemoHcTpupyer pocrarounsie | JleMoHCTpupyeT
aHanmu3a M300pakeHUM W | aHanmM3a W300pakeHHH U | MpaKTHYECKHUe HaBBIKH | MPAKTHYECKHE HaBBIKM | MCUEPINBIBAIOIINE  HABBIKU
BUJIEO BUJIEO aHamu3a UW300pKCHWH U | aHaIM3a U300pPaKCHUI U BHICO | aHANM3a H300paKEeHUH

BHUJICO

BHJICO
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[Tpunoxenwue 2
KAPTA
o0ecrnevyeHHOCTH TUCHHUILUTMHBI Y4eOHOI U y4e0HO0-MeTOIuYeCcKoi JTUTepaTypoi

JucuumimHa: AHamu3 n300paXeHU U BUIEO
Kon, nanpasJiienue noaroroBku. 01.04.02 Ilpuknannas maremaTuka u nHGopmMaTuka
Hanpagiaennocts (mpo¢uib): MammuHoe o0yueHHe U aHaJIu3 TaHHBIX
Kontunrent Hanuune
OOecrieueHHOCTD
Hazsanue yqe6H0ro, yqeGHo-MeTo,quecxoro Konuuectso 06yqa10m1/1xc51, 06 AFOIIXCS PJICKTPOHHOI'O
U3gaHus, OK3CMIIIAPOBHUCIIOJIB3YIOIIHX| i o BapuvaHTa B
JIUTEPATypOH,
aBTOp, U3AATENLCTBO, BUJ U3JaHUs, MOl U3/IaHUA B BUK YKa3aHHYIO 9bC

0,
JATEPATYPy % (+-)

Ne
n/n

HetipoHHBIEC ceTH: OCHOBBI Teopuu / A. U.
CamymkwH. - [b. M.] : Topsdas muaus-Tenexom,

1 2017. - 496 c. - OBC Jlan. : [caiit]. - URL:
https://e.lanbook.com/ book/111043

HetipoHusie cety : YuebHoe nocodue / E. 1.
lopoxxanuna. - Camapa : [ToBomkckuit
rOCYAapCTBEHHBIN YHUBEPCUTET

2 renexomMmyHuKanuii u uapopmaruku, 2017. - 84 C.
- ObC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html
Heiiponnsie cetn : yaebHoe nocobue / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr :
Cankt-IleTepOyprckuii TOCy1apCTBEHHBII

3 yHMBEPCHTET IIPOMBIIILIEHHBIX TEXHOIOTHil 1
m3aitaa, 2019. - 110 c. - 35C "IPR BOOKS" —
URL.: http://www.iprbookshop.ru/102447.html

OP* 30 100 +

Op* 30 100 +

OpP* 30 100 +

OP — 3JIeKTPOHHBIH pecype /IS aBTOpP. MOJIb30BATEICH MOCTYICH depe3 DJIeKTPOHHBIN KaTajaor/DIeKTPOHHYIO
ou6mmorexy TUY http://webirbis.tsogu.ru/
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