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Pabouas mporpamma paccMoTpeHa

Ha 3acelaHnu Kadenpsl Ou3Hec-MHPOPMATUKU U MaTEMaTHKU



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

JlucuuIuinHa OTHOCHUTCS K JMCHUMIUIMHAM 4YacTH y4yeOHOro IiaHa, (GopMmupyeMon
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




[IKC-2.  Cnocoben
pa3pabartbIBaTh
(coBepIIECHCTBOBATE)
U BHEAPSTH HOBBIC
MOJICITH,

METO/IbI,
aJrOPUTMBI,
TEXHOJIOTHH

MHCTPYMEHTAJIbHBIC

n

cpeacTBa paboTHI C

OOJIBIITUMH
JIAHHBIMU.

UHCTPYMCHTAJIbHBIC CpeacTBa
OOJIBIIUMU JaHHBIMHA

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

TIKC-2.1. Crioco6en paspaGatsieath metoxs:, | (Y1) IIpoBenenue  cpaBHUTENBHOIO

MOJIEIH, AITOPUTMBI, TEXHOJOTHH y | @HaNMM3 M BEIOOpa  HCTOYHHKOB
paGoThl ¢ | AQHHBIX,  CPCICTB  XPaHCHHMS M

O6pa6OTKI/I JaHHBIX, OLICHKa y'CJ'IOBI/Iﬁ
ux HpI/IO6peTeHI/Iﬂ 1 UCIIOJIB30BAHUA

(B1) IlpakTuueckuii onbIT B 00JacTH
yOpaBleHUs d3TamaMHM KHU3HEHHOTO
IUKJIA METOINUYECKON U
TEXHOJIOTHYECKOH ~ MH(PACTPYKTYPHI
OOJIBIINX JTAHHBIX

JCATCIBHOCTHU

(32) 3HaeT OCHOBHBIE METOABI U
MaTeMaTH4ecKue MO/ICTIH,
HCIIOJIb3yEeMbIE ISt aHamn3a
n300pakeHU ¥ BHACO, OCHOBHBIC
9Tambpl  pa3paboTKM ©  aJanTaluu

ITKC-2.2. CriocoGeH onTUMHA3UPOBaTh W BHEAPSTH | (POPManbHBIX MaTEMaTUYECKHUX
METOJBI, MOJEINH, AalTOPHTMBI, TEXHOJIOTHM U | MOJENeH
HHCTpYMEHTaJbHBIE  cpefacTBa  pabotel ¢ | (V2) Ymeer pa3pabaTbIBaTh

OONIBIIMMH ~ JTaHHBIMH B MPOQECCHOHATBHON | (COBEPLICHCTBOBATH) M HCIIOJIb30BATh

MCTObI, MOAacCIu, AJITOPUTMBI,
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
OuHast 2/3 28 - 42 38 36 JK3aMEH
OYHO-
3a04Has/ 2/3 6 10 119 9 9K3aMeH
3a0uHast

5. CTpyKTypa u coiep:kaHue JUCHUNIMHBI

5.1. CtpykTypa JUCUUILIUHBI.

ouyHas popma o0yueHust

Tabmuma 5.1.1

AynuTopHble
CrpyKTypa JUCHUITIIHHBI ———
an | e | ow e, | e, | Ronmc | O
P anMEHOBAHUE | Tip. | Jas. . . pen
pasne paszena
na
OcHOBBI 006paboOTKH IKC 2.1, 3amanue Ha
! ! n300paskeHIH 10 14 8 32 IIKC 2.2 abopaTopH




CaepTouHbIe
HEWpOCeTH AJid

2 KiaccupuKauu u
IMOMCKA MOXO0KHX
H300pasKeHMI

13

15

37

Pacnio3naBanue Buzeo.
3 TpéxmepHast
PEKOHCTPYKITHSL.

15

15

39

yiO paboty
Ne 1,
3amanne Ha
nmabopaTopH
yio pabory
Ne 2,

3amanne Ha
nmabopaTopH
yiO paboty
Ne 3,

3amanue Ha
1ab0paTopH
yiO paboty
Ne 4,

3anaHue Ha
nmabopaTopH
yio pabory
Ne 5,

3agaHue Ha
nmabopaTopH
yio paboty
Ne 6.

DK3aMeH

36

36

TKC 2.1,
TIKC 2.2

Bormpocst
JUIs
JK3aMeHa B
dbopme
TecTa

Hroro:

28

42

74

144

04HO-3204Hasi/3a04Has popma oOyueHust

Tabmuma 5.1.2

n/n

CrpyKTypa JUCHUITIIHHBI

AyauropHble
3aHsTHS, Jac.

Hom

ep HanmenoBanue
paszae pa3zena

na

IIp.

JIab.

CPC,
qac.

Bcero,
gac.

Kog MIK

O1eHOYHBIE
cpencrea

OcHOBBI 00pabOTKH
n300paKeHU i

39

44

CepTouHbIe
HeHpoceTH It

2 KIaccu(UKaIuu u
ITIOMCKA TIOXOKHUX
U300paKeHUI

39

44

Pacno3naBanue Bujeo.
3 TpéxmepHas
PEKOHCTPYKIIHSL.

41

47

TIKC 2.1,
TIKC 2.2

3aganue Ha
nabopaTopH
yio paboty
Nel,

3amaHne Ha
nabopaTopH
yio paboty
Ne 2.

3anaHue Ha
nabopaTopH
yio pabory
Ne 3,

3anaHue Ha
nmabopaTopH
yio pabory
No 4.,

3amanne Ha
nabopaTopH
yio paborty
Ne 5,

3anaHue Ha
nabopaTopH
yio pabory




| Ne 6.
Bonpocst
JUIst
4 | Dx3ameH - - - 9 9 11__11112%2212’ JK3aMeHa B
¢dopme
TecTa
Hroro: | 6 - 10 128 144

5.2. Coneprxanue TUCIUIUIHHBL.

5.2.1. Coneprkanue pa3aesoB JUCUUIUIMHBI (AMJAKTHUECKUE STUHHIIB).

Paznen 1. «OcHoBBI 00paboTku n300pakeHuit». I{udpoBoe n3o0pakeHne W TOHAIbHAS
Koppekius. Paspemenne. [Tukcenmn. AnanoroBoe nzoopaxenue. Anroputm demosaicing. Ctanmapt
JPEG, mpeobpazoBanne Dypre, naruiacoBckas nupamuaa. CoBMmerneHne n3oopaxenuit. Ckielika
na”HopaMm. MeTo/1 OITOpHBIX TOUEK Ha U300paKEHUH.

Paznen 2. «CBeprounble  HeWipoceTd Ajisl  KiaccUDUKAMM U TOHUCKA  TTOXOXKUX
n3o0pakeHuii». CBEPTOUYHBIE HEHpPOHHBIE ceTh. Snpo cBEPTKM. Marpuna H300pakeHUH.
Apxurtektypa cBEpTOUHON HellpoHHOM ceTu. Ciion CBEPTKU U CJIOM NOABBIOOPKHU. [leTekTrpoBaHue
oobekToB. [logcuér merpuk nerexropa. Apxutektypsl RCNN, MASK RCNN, Faster RCNN.
Cemanruueckas cermentanus. Dense CRF. HelipocereBbie Moaenu cermenTannu. CeMaHTUYECKUI
MOP(hUHT JIHII.

Paznen 3. «Pacrio3HaBanne Bunmeo. TpéxmepHas peKOHCTpYKIms». HelipocereBble Moaenn
pacrio3HaBaHusl Buj€o. Pacro3HaBaHME BHJIEO C IOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX ceTeit
LSTM, GRU, Attension is all you need. TpéxmepHasi pekoHCTpyKiHs. PaspexeHHas TpéxmepHast
pexkoHCTpyKims. [lnoTHast TpéxmepHas PEeKOHCTPYKIMsA. PEKOHCTpYKIMS MO OIHOMY Kaapy H
obmakam Touek. TpéxmepHas cemanTryeckas cermentais. Texaomorus Deepfake.

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

JleknnoHHbBIE 3aHATHSA

Tabmuma 5.2.1
o | Homep paznmena O6BeMm, gac. Tena nexum
/11 JIUCIIATTAHBI ODdO | 300 | O30

1 1 4 0,5 0,5 Breaenne B 06paboTKy n300paskeHni

2 1 3 05 05 Anroputm demosaicing. Ctangapt JPEG, npeoOpazoBanue
! ! ®Dypbe, JaniacoBcKas MUpaMua.
3 1 3 1 1 Cormenienne n3obpaxennii. Ckieiika maHopam.
4 2 3 0,5 0,5 CBEpTOUHBIC HEWPOHHBIE CETH.
5 2 3 1 1 ApPXUTEKTYpHI HelipoceTel U1 paco3HaBaHMUsI H300payKeHUH
6 2 3 0,5 0,5 CermeHTanus H300paKeHUN
7 3 3 0,5 0,5 HeiipoceTeBrie MOJIEIH PaciO3HABAHUS BUJICO.
8 3 3 1 1 TpéxmepHasi pEeKOHCTPYKIIHSL.
9 3 3 0,5 0,5 Texunomnorus Deepfake
Hroro: 28 6 6




IIpakTyeckue 3aHATUS

[IpakTuueckue 3aHATHS y4€OHBIM IIJIJAHOM HE IIPEYCMOTPEHBI.

JlabopaTtopHbie paGoThI

Tabmuua 5.2.2

Ne Howmep pasnena O0mbeMm, gac. N
/11 HHCHII)/IFIHHHLI OdO | 3®0 | O3d0O Tema naGoparopHoii padote!

1 1 7 1,5 1,5 Pabota ¢ pegakTopamMu H300paskeHHUIA.

2 1 7 1,5 1,5 ITpeobpazoBanue n300paskeHMH

3 2 6 15 1,5 CBEpTOUHBIC HEMPOCETH IS aHAJII3a H300pasKeHUH

1,5 1,5 Pabora c meiipoceTsimu apxurektyp RCNN, MASK RCNN,
4 2 7
Faster RCNN
5 3 7 2 2 [TpumveHnenne HelipoceTel I aHaNHu3a BUAEO
6 3 8 2 2 Pa6ora ¢ Texnonorueii DeepFake
Hroro: 42 10 10

CamocrosiTesibHasi padoTa CTy/ieHTa

Tabmmna 5.2.3
Ne Homep O6mweMm, yac.
/i paszena Tema Bun CPC
JIUCITUTITAHBI OPO | 300 | O39P0
IToaroroBka K
OcHOBBI 00pabOTKH nabopaTopHEIM paboTawm,
1 1 8 39 39 .
N300paKeHUH oopmiieHre OTYETOB TIO
7abopaTOpHBIM paboTam
o IToaroroBka K
CBepToUHBIE HEHPOCETH IS 1A6ODATODHEM  DAGOTAM
2 2 15 39 39 KIaccu(UKAINH U TIOUCKA paTop P ’
. oopmiieHre OTYETOB TIO
MOXOXKUX M300pakeHni
n1abopaToOpHBIM paboTam
PacniosHaBanue BHIEO. [Noaroroska
3 3 15 a1 a1 TpéxmepHast pEKOHCTPYKITHSI. nabopaTopHBIM paboTaM,
o(opMIICHHE OTYETOB IO
nabopaTopHBIM paboTaM
4 1-3 36 9 9 1-3 TloaroroBka K sK3aMeHy
(B popme Tecra)
HWToro: 74 128 128

5.2.3. HpeHO,I[aBaHI/IC AUCHUIUIMHBL BEACTCA C MPUMEHCHUCM CICAYIOINIUX BHUI0B

O6paBOBaTeJ'IBHBIX TEXHOJIOTHUI:

BU3YyaJlIn3alud lee6Hor0 MaTepurajia B OCI)I/ICHOM MMaKeTC B JUAJIOTOBOM PCKUME

(J'IeKI_II/IOHHHe SaHHTI/Iﬂ);

paboTa B MaJbIX rpynmnax (JadopaTopHble paboThl);

UH/IMBUYalIbHBIE 337aHuA (J1abopaTopHbIE pabOTHI).

6. TemaTnka KypCcOBBIX NPOEKTOB

KypcoBbie npoekTsl yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBL;

7. KonTpoabHbie padoThl

MeTO)II/I'-IeCKI/Ie YKa3zaHuAd 11 BBIIIOJTHCHUA KOHTPOJBbHBIX pa60T.




[Tpu BBHIMOTHEHUH KOHTPOJIBHBIX PabOT HEOOXOIMMO MPUIEPKUBATHCS YKA3aHHBIX HIDKE
npaBuil. PaboThl, BbIMOJIHEHHbIE 0€3 MX COONIONEHHUS, HE 3aCUUTHIBAIOTCS M BO3BPAILAIOTCS
CTYIEHTY /ISl IepepaboOTKH.

— Kaxnas xoHTposibHas paboTa JOJKHA ObITh BBIIIOJHEHA B OTAEIBHOM TeTpaau B
KJIETKY YepHUJIAMH JFO0O0T0 I[BETa, KpoMe KpacHOro. HeoOXoIMMo OCTaBIATh TMOJIS IUPUHON 2
— 3 cM U151 3aMeYaHUl pelIeH3eHTa.

— B 3aronoBke paGoThl Ha 00JI0KKE TETPAAH OJDKHBI OBITH SICHO YKa3aHbI (haMHITUS
CTYAEHTa, €ro WHUIMAJIbl, HOMEp BapuMaHTa — MoOcienHsAs Iudpa B 3auéTKe, Ha3BaHHE
JUCIIUILIMHBL, 371ECh KE CIeAyeT yKa3aTh Ha3BaHUE YUeOHOTO 3aBEICHHUS.

— B paboty nomxHbI OBITH BKIIOYEHBI BCE 33/Ja4M, YKa3aHHBIC B 33JaHUU,CTPOTO TI0
MOJIOKEHHOMY BapuaHTy. KoHTposbHBIE pabOTHI, CoepiKaliue 3a/1a4d HE CBOErO BapHaHTa, HE
3aCYUTHIBAIOTCS.

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

— llepen pemennem Kaxaoi 3aqadyd HaJo0 MOJHOCTHIO BbIMHcaTh €€ ycnoBue.B Tom
ClIydae, €CJId HECKOJIbKO 3a/1a4, U3 KOTOPBIX CTYJIEHT BBIOMPAET 33[]aui CBOEr0 BapUaHTa, HUMEIOT
o0mIyro (OpMyIHpOBKY, CJIEIyeT, MEpeNnuchiBas YCIOBHE 33JayH, 3aMEHUTH OOIIME JaHHBIC
KOHKPETHBIMH, B3ATHIMH U3 COOTBETCTBYIOIIETO HOMEpA.

— Pemenue 3amau ciaenyeT uznaraTh HOJPOOHO U aKKypaTHO, OOBSICHSISI U MOTUBUPYS
BCE JICHCTBUS 110 XOAY PEIICHHS U JIeNas HEOOXOIMMBIE YEPTEXKH.

— Ecnu npoBepeHHas BeoyluM IperojaBareieM padoTa BO3BpallleHa CTYICHTY IS
UCTIPABJICHUS] BCEX OTMEUYEHHBIX PEIICH3CHTOM OIIMOOK, CTYACHT JOJKCH BHECTH WCIPABICHUS
(MU IOTIOJTHEHUS) U B KOPOTKUM CPOK caTh pabOTy /Uit HOBOM MPOBEPKH.

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILIUHBI
8.1. Kputepun olieHMBaHHs CTENEHU MOJHOTHI M KadecTBA OCBOCHMs KOMIIETEHLUH B
COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3yIbTaTaMH 00ydeHust npuseaensl B [Ipunoxenun 1.
8.2. PeiliTmHrOBasi cucreMa OIICHWBAaHUS CTENEHHW ITOJHOTHI M KAdecTBa OCBOCHUS

KOMIETCHIMI 00yJaloIInuXcsi 0YHOM/0UHO-3a09HOI/3204HOM (OpMBbI 00yUEHHs MPECTaBICHA B

Tabaure 8.1.
Tab6muna 8.1
Nen/n | Buibl MEpONIPUSTHI B paMKax TEKYILEro KOHTPOJIS | KosmuecTBo 0awios
2 cemecTp
1 Tekymas aTTecTanys
1 JlabopatopHas pabota Nel 15
2 JlabopaTopHas paboTta Ne2 15

NTOI'O 3a nepByto Tekynryto arrecranuio | 30

2 TeKymas aTTecTaIus

3 JlabopaTopHast paboTa Ne3 15

4 Jlaboparopnas pabota Ned 15

NTOI'O 3a Bropyio Tekyuryto arrectamuio | 30

3 TeKymas arTeCTaIHs

5 Jlaboparopnas pabora No5 20

6 JlabopaTopHnas pabora Ne6 20

HTOI'O 3a TpeThio TeKyIIyro arrecranuio | 40

BCEI'O | 100




9. VYuebOHo-MeTOoaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITUHBL/ MOTYIs

9.1. [lepeuenpb peKOMEHTyeMO JTUTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE TTpOodecCHOHAIbHBIC 0a3bl JaHHBIX U HH(GOPMAIMOHHBIE CIIPABOYHBIC
CUCTEMBbI

- DJIeKTPOHHBIN KaTasor/DnekTponHas oubdauorexka TUY http://webirbis.tsogu.ru/
- Hudposoit obOpazoBarenbHbIl pecypc — Oubnamoreunas cucrema IPR SMART
https://www.iprbookshop.ru/
- DnekTpoHHO-O0uOMMoTeuHas cuctema «KoHCynpTaHT cTyaeHTa» www.studentlibrary.ru
- DeKTpOHHO-O0MOMMoTeuHast cucrema «Jlaab» https://e.lanbook.com
- O6pasoBarenbhas miathopma FOPAUT www.urait.ru
- Hayunas snexrponnas 6ubiamoreka ELIBRARY.RU http://www.elibrary.ru
- HartmonaneHas snexrponnas oudmuorexa (HOb)
9.3. JInmeH3noHHOEe ¥ CBOOOAHO PAaCHpOCTpaHseMoe MporpaMMHoe o0ecriedyeHne, B T.4.

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

10. MaTrepuainbHO-TeXHHYECKOe odecnievyeHne AU CHHIITHHBI/ MO
[TomenieHus A NpOBEAEHUS BCEX BUJIOB padOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYJJOBaHUEM U TEXHUUYECKUMU CPEICTBAMU O0yUEHUSI.

Tab6muna 10.1
O0ecne4eHHOCTh MATePHAJIbHO-TeXHH4YEeCKUX yeaoBuii peaausanuun OIIOII BO

Anpec (MecTOnoIOKEHHE)
HanmenoBanne HanMeHoBaHMe TTOMEIIEHHI NI |HOMEIIEHHH sl TIPOBEACHHS BCEX
y4eOHBIX TIPEIMETOB, KypCOB,|lpoBeNeHHS  BCeX  BUAOB  y4eOHOM |BHUIOB yueOHOM JIESTENBbHOCTH,
JVCTUTIINH (Momynetit), | nesTenpHOCTH, IIPEeyCMOTPEHHOH |IPEyCMOTPEHHONH yIeOHBIM IITaHOM
MTPAKTHUKH, MHBIX BUIOB|y4eOHBIM IUIAaHOM, B TOM  4ucie|(B ciay4ae peanuzanuu
/1 |yaeGHOM JeATENbHOCTH, [[TOMEIeHnss sl CaMOCTOSATENbHOM |00pa3oBaTeNbHOH  NIpOrpaMMBI B
MPEAYCMOTPEHHBIX  Y4e€OHBIM [paboThl, C YKa3aHHEM IepeyuHsi OCHOBHOIO |CETEBOM dbopMe  JONOJIHHUTEIHHO
TIAHOM 00pa3oBaTenbHO |000pynOBaHMS,  y4eOHO-  HATNIAAHBIX |yKa3bIBaeTcs HaMMEHOBaHHE
MPOTPaMMBbl nocooui OpraHu3alMy, € KOTOPOH 3aKI0YeH
JIOTOBOP)
2 3 4
JIeXIIMOHHEIE 3aHATHSI: 625039, T. TroMeHb, ya1.
VYuebHas aynuropus Uil IpoBeneHus |MenpHukaiite, 1. 70.
3aHATUH JIEKIIIOHHOT O TUIA;
TPYNIOBBIX u UHIUBUIYaJIbHBIX
Ananns  wsoGpaxenuii  u KOHCYJIbTAIIHH; _TEKYIIEro KOHTPONS ¥
1. [Brreo MIPOMEKYTOYHON aTTEeCTallNH.
OCHAIIEHHOCTD:
YyeOHast MeOenb: CTONBI, CTYJBS.
Mono6mok - 1 mr., mpoexrop - 1 mr.,
MPOEKIMOHHBII  3kpaH - 1 mr,
aKycTH4eckasi cucrema (KOJIOHKH) - 4
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T., MUKpOGOH - 1 mmT., JOKyMEHT-
Kamepa - | 1T., TeIeBU30p - 2 IIT.
JlabopaTopHBIC 3aHATHSL: 625039, T. Tromens, ya1.
VYuebHas ayautopust Ans nposeneHus |MenbHukaiire, 1. 70.

3aHATUH CEMUHapCKOro THNA
(;tabopaTopHbIe 3aHITHSA); TPYIIIOBEIX 1
UHIUBUAYAIbHBIX KOHCYJIbTalluH;
TEKYLIEr0 KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTaluu.

OCHAIIEHHOCTD:

VYueOHass Me0enb: CTOJBI, CTYJbS.
Mouno6uok - 13 mr., npoextop - 1 wr.,
WHTEPaKTHBHAs CEHCOpHAas Jocka - 1
IIT., aKyCTUYecKas CUCTeMa (KOJOHKH)
- 2 mrT.

11. Meroauyeckue ykazanus no opranusanuu CPC

11.1. Metoauueckue ykazaHus 110 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATHUSM.

JIaGopaTopHble 3aHATHSA CHOCOOCTBYIOT YIIyOJIEHHOMY H3YyYCHHMIO JAUCLUILUIMHBI U
CIyXaT OCHOBHOW (OpMOM TMOABEACHUS UTOTOB CaMOCTOATEIbHOW padOThl CTYACHTOB.
OcHoBHast 1enb J1a0OpaTOPHBIX 3aHATUN 3aKIIOYAeTCsd HE TOJIBKO YINIYOUTh U 3aKpenuTh
TEOpPETUYECKHE 3HaHHSA, HO U c(HOPMUPOBATH NPAKTUUYECKHE KOMIIETEHIMH, HEOO0XOAUMBIE
OyAyIIMM CIIELUATNUCTaM.

Ha maGopaTopHBIX 3aHATUSX MPHUBETCTBYETCS AaKTHBHOE YYacTHE B OOCYKICHUHU
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HAaXOMUTh HamOoiee
3 PEeKTUBHBIE PEIICHUS TOCTABIEHHBIX MPO0IeM, yMETh HaXOAUTh MOJE3HBIN JONOIHUTENbHbINA
MaTepua 1o TEMATUKE 3aHATH.

MaructpaHTy peKOMEHIyeTcs CIeyIoIIas cXxema MOArOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUSIX CPOPMYINPOBATH BOIIPOCH! K MPENoIaBaTeto

4. Tlocne BbINOMHEHUS JAOOPATOPHOM pabOThl OPOPMHUT OTUET U TMOATOTOBUTHCA K
3aluTe.

11.2. Metoanueckue yKkazaHus 110 OpraHU3aluy CaMOCTOSITETbHON pabOTHI.

CamocrosarenbHas paboTa SBISETCS OAHOM W3 BakHEHIIUX (opM H3yueHHUs 000
quciumuiiHel. OHa MO3BOJISIET CHUCTEMAaTH3UPOBATh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpeNuTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHMH IOJb30BaThCS HAay4yHOU U
yuyeOHO-MeToquueckoil  nutepaTypoil.  Ilo3HaBaTenpHast ~ JAEATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTU H

CaMOOPraHn30BaHHOCTH.
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B y4eGHOM mporecce BBIACISIOT JBa BHIA CAMOCTOSTEIBHOW pabOTHI: ayaUTOpHAs U
BHEAYIUTOPHASI.

AynuTopHasi camoCTOsITeNIbHAsE pa0oTa MO JUCIUILUIMHE BBINOJHACTCS HAa Y4EOHBIX
3aHATHUSX T10]] HEOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBATENs U IO €ro 331aHUI0.

BaeaynutopHass camocTrosiTelbHas ~paboTa MaruCTpaHTOB  IPEICTAaBIsSET COOOMU
JIOTUYECKOE TIPOJOJDKEHUE AYAWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHW HA BBHITIOJHEHHE JTOM
paboOTBl PETIAMEHTUPYIOTCS pabdoyuM Y4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas paboTa MOMET OCYIIECTBIIATHCS HHIMBUAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIHHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHSI YMEHHI MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIOYACT B ceOs pabOTy ¢ KOHCIIEKTOM JICKIUI, U3yUYCHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOICHNI/OKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHHE 3a/1a4 M yINPaKHECHUN
mo o0pasiy, penicHHEe BAapUATHUBHBIX 33]a4, BBITIOJHEHUE YEPTEKEH, CXEM, pacdeToB
(rpaduueckux paboOT), pelIeHHEe CHUTYAlMOHHBIX (TpodecCHOHANbHBIX) 3a/ay, MOATOTOBKA K
JICIIOBBIM WTpaM, MPOCKTUPOBAHUE M MOJICIIMPOBAHME PA3HBIX BHJOB M  KOMIIOHCHTOB
npodeCCHOHATIBHOM IeATETbHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KoHTpob pe3y/ibTaToB BHEAYTUTOPHOM CAMOCTOSATEIHLHOW PabOTHI MAarHCTPAHTOB MOYKET
OCYIIECTBIISITECS B TMpefeNiax BPEMEHHU, OTBEIEHHOTO Ha oOs3aTelbHble yueOHBIC 3aHITHS IO
TUCITUIIIMHE W BHEAYIUTOPHYIO CaMOCTOATEIbHYIO pabOoTy MarucTpaHTOB MO AMCIMILIUHE,

MO’KET IPOXOJUTh B MUCbMEHHOM, YCTHON WM CMEIIaHHOH opMme.
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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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