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1. Ilesu u 3a7a4M OCBOCHHUS THCIIHILINHbBI

Lenbto auctummHbl « METOAbl MAIMHHOTO OOYYEHHS» SIBISIETCS (OPMHPOBAHUE KOMIIETEH-
Ui B 00JIACTH MOCTPOEHUS] CHCTEM HMCKYyCCTBEHHOTO MHTEJUIEKTa Ha OCHOBE METO/0B MAIIMHHOTO
o0yueHusl.

OcCHOBHBIE 3a/1a4X TUCIHUILTHHBI «MeTO bl MAIIMHHOTO 00YYEHUsD 3aKII0YaloTCcs B (popMupo-
BaHUM 3HAHWI, YMEHHI ¥ HaBBIKOB B OOJIACTH CO3JIaHMsI CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa Ha OC-

HOBE€ METOJ0B MallIMHHOI'O O6y‘IeHI/I$I.

2. Mecto aucuuminnbl B crpykrype OITIOII BO

JucuumnuHa « MeToIbl MaTMHHOTO 00YYEHHUs» OTHOCUTCS K TUCIUIUIMHAM DJIEKTUBHOTO MOIYJIS
«Al&Programming. [IpukiaaHoi HCKYCCTBEHHBIN HHTEIICKT» YacTH bioka 1, hopmupyemoit yuact-
HUKaMH 00pa30BaTEIIbLHBIX OTHOIICHHIA.

Heo0xouMbpIMU yCIIOBUSIMU /1J11 OCBOEHUS AUCLUIIIIMHBI SIBIISIOTCS:

3HAHUE MAaTEMaTHYECKUX OCHOB MAaIIMHHOIO OOY4YEHHS U UHCTPYMEHTOB Pa3pabOTKH UCKYC-
CTBEHHOT'O MHTEJIEKTA;

YMEHHsI M HAaBBIKH Pa3pabOTKU aJIrOPUTMOB U IIPOTPAMM.

CopepxaHue JUCHMILIUHBI SBJSETCS JIOTUYECKUM IPOJIOJDKEHUEM H3YUYEHHBIX paHee JUCIIH-
winH: «Marematuka», «Lludpposas kynbrypa», «OCHOBBI pa3paboTKu mporpamMm U 00paOOTKH JaH-
HBIX», «CHCTEeMbl HCKYCCTBEHHOTO MHTEIUIEKTa», «SI3bIKM MPOrpaMMHUPOBAHUS UCKYCCTBEHHOTO MH-
TeekTa». CIy)KUT OCHOBOM JIJisl M3yueHUsl MUCHUIUIMH «O0paboTka U aHaU3 OONBIINX JTaHHBIX),
«IIpuknagHpie 3a1a4M UCKYCCTBEHHOTO MHTEIJIEKTa» W BBIMOJHEHUS BBITYCKHON KBalH(pUKAIMOH-

Hoit paboTsl (BKP).

3. Pe3yabTarhl 00yUeHHsI MO JUCIIHIIJIMHE

HpOHCCC HU3YyUCHUA OUCHUILIMHBI HAITPABJICH Ha (1)OpMI/Ip0BaHI/Ie cleayrommux KOMHCTGHHHﬁZ

Tabmmma 3.1
Kox n nanmenoBanue Komire- Kox n HanMeHOBaHMe WHANKATOPA TOCTH- Kox n HanmeHoBaHue pe3yibraTa 00y-
TEHIINU sxerust komnerennuu (MJIK) YEeHUS 110 JUCIUATIIINHE

YK-1. CnocoGeH ocyriecTs- VK-1.1. OcymecTBuser BHIOOp aKTyalbHBIX | 3HAThH:
JIATh TIOUCK, KPUTHIECKUI POCCHUICKHUX U 3apyOCIKHBIX HCTOUYHHKOB, a 31- coBpeMeHHbIE METOJIbI U HHCTPY-
aHau3 ¥ CUHTE3 HH(POPMALIUH, | TaK XKe MOUCK, COOp 1 00paboTKy HH(pOpPMA- | MEHTHI JJIs IIPEACTABICHHUS PE3yJIbTaTOB
MPUMEHATh CUCTEMHBIN OJXOM | IIMU, HEOOXOAMMO¥ /TS PEIICHUS TIOCTaB- Hay4HO-HUCCIIE0BATEIBCKOM JEATENBHO-
JUTSl pEIICHUS TOCTABIICHHBIX JICHHOI 3a7a4H. CTH
3a71a4 VMeTh:

VY1- npuUMEeHSTH COBPEMEHHBIEC METO/BI
W MHCTPYMEHTHI JUIs TIPEJICTaBICHUS
pe3yJbTaToB Hay4HO-
HCCIIEIOBATENBCKOM AEATENFHOCTH
Bnanets:

B1- HaBBIKaMH PaOOTHI C HAYIHBIMU
HCTOYHUKAMH HH(OPMaIUH

YK-1.2. CuctemMaTu3upyeT ¥ KpUTHIECKH 3HaTh:
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Koxa u HaumeHoBaHHE KOMIIE-
TEHLINHU

Kox 1 HauMeHOBaHUE UHIUKATOPA IOCTH-
ket komnerennuu (MJIK)

Kon n HanmeHoBaHuUe pe3ynbTara 00y-
YEHUs 10 AUCIUIUINHE

aHATM3UpyeT HHPOPMALIHIO, TIOTyIESHHYIO
13 pa3HbIX HCTOYHUKOB, B COOTBETCTBUH C
TpeOOBaHMSMH U YCIOBUSIMHU 3a/1a4H.

32 - MeTOA0JIOTHIO TIoNCcKa HHpopMaIH
JUTSI MHTEJUIEKTYaIbHBIX 3a7a4

YMmeTs:

VY2 - npUMeHATh METO/IbI aHAIM3a IIPU
PCUICHHUN MHTCIUICKTYAJIbHBIX 3aJla4
Bnagets:

B3 - pa3HOOOpa3HEIMU CHCTEMHBIMHU
METOJIaMH Pa3pabOTKH aIrOPUTMOB IIPU
pEIICHNH WHTEJUICKTYaIbHbIX 33134

VK-1.3. Ucnoas3yeT METOIUKH CUCTEMHOTO
ITOIX0/a TIPY PEIICHNH ITOCTABIICHHBIX 3a-
Iaq

3HaTh:

33 - METOIMKH CUCTEMHOTIO ITOIX01a
TIPU PEUICHUH TIOCTABIICHHBIX 33124
VYMmeTs:

VY3 - npuMeHATh METOJUKH CHCTEMHOTO
MTOJIX0/1a TIPY PEIICHUH ITOCTABICHHBIX
3a7a4

Bnanets:

B3 - BapuaTUBHOCTHIO METOJIMK CH-
CTEMHOT0 MOAX0/1a IPU PEIIEHUH T0-
CTaBJIEHHBIX 3aJa4

YK-2. CriocobeH onpeaensiTs
KpYT 3aJa4 B paMKax
MOCTaBJICHHO! L[EJIH 1 BBIOU-
paTth ONTHMAJIbHBIE CIIOCOOBI HX
peLIeHHs1, UCXOMs U3 ICHCTBY-
IOIIUX [TPABOBBIX HOPM, HMe-
IOIIUXCS PECYPCOB U OTPaHHU-
YEeHUU

VK-2.1. IIpoBoaUT aHAJIU3 OCTABJICHHOM
ey 1 popMyIupyeT COBOKYITHOCTD B3au-
MOCBSI3aHHBIX 33124, KOTOPBIE HEOOXO0AUMO
PEIIUTH TS €€ TOCTHKCHUS.

3HaTh!

34-noAX0ab! K U3yYEHHIO IPEIMETHON
00J1acTH ¢ 11eNbI0 BEIOOpA TEMBI HCCITe-
JIOBaHUS

VYMmeTs:

VY4 - npoekTHPOBaTh yIpaBieHHe HAyY-
HO-HCCIIEI0BATEILCKMMHU paboTamu B
CTPYKTYPHOM MOJIpa3ieiieHHH

Bnanets:
B4 — HaBBIKOM ITOCTAaHOBKH 3aJa4H HC-
cJIeIOBaHUs.

YK-2.2. BeiOupaer ontuMaibHbIi criocod
peleHus 3a1a4, UCXO/S U3 UMEIOIIUXCS
PECypCOB U OTpaHUYCHUH.

3HaTh:

35 - yHuduuupoBaHHbIC 1
OOHOBIISIEMBIE METOIOIOTHHI
onucanusi, coopa U pa3METKH JJAHHBIX,
a TaKk)Ke MEXaHU3MbI KOHTPOJIS 3a
COOJTIOZICHUEM YKA3aHHBIX
METOHOJIOTUI

YMmers:

V5 - pazpabatsiBaTh
YHU(PHUINPOBAHHBIE 1 OOHOBIISIEMEIE
METO/IOJIOT MY OTIMCaHus, cOopa u
Pa3METKU JaHHBIX, a TAKKC MEXaHU3MbI
KOHTPOJIS 32 COOJTIOICHNEM YKa3aHHBIX
METOI0JIOT U

Bnaners:
BS5 — HaBbIkamu cOOpa M pa3MeTKH JaH-
HBIX

VK-2.3. Ananusupyer aeicTByolee 3aKo-
HOJIATEJILCTBO ¥ MTPABOBBIC HOPMBI, PETYJTH-
pyrorue 061acTh IpoPecCHOHATBHON Jesi-
TEIBHOCTH.

3HaTh:
36- K1accel METOHOB U
aJITOPUTMOB MAIIMHHOTO O0yUYCHHS

VYMeTs:

V6- cTaBUTH 3a7a4M U
pa3pabaTbIBaTh HOBBIC METOIBI U
ANTOPUTMBI MAIIMHHOTO O0YYCHHUS

BnaneTs:

B6- HaBBIKAMH IPUMEHEHUS COOTBET-
CTBYOIIIUX METOJIOB MAIIMHHOTO 00Y-
YEHUs

IKC-2.
CriocobeH y4acTBOBATh B IKC-

I1IKC-2.4.
JleMOHCTpHpyeT yMeHHe padoTaTh C COBpe-

3HaTh:
37 — MHCTPYMEHTAJIbHBIE CPEJIbI, ITPO-
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Koxa u HaumeHoBaHHE KOMIIE-
TEHLINHU

Kox 1 HauMeHOBaHUE UHIUKATOPA IOCTH-
ket komnerennuu (MJIK)

Kon n HanmeHoBaHuUe pe3ynbTara 00y-
YEHUs 10 AUCIUIUINHE

Iutyaranui o0beKToB npodec-
CHOHAJIbHOM JIEeSITEIbHOCTH

MCHHBIMH amnmnapaTHbIMH U IIPOTPAMMHBIMHA
Cpe€acTBaMu CUCTEM YIIPABJICHUS.

I'PaMMHO-TEXHHYECKHE IIaTPOPMBI I
penreHus npodeccuoHaNbHBIX 3a1a4

38 — cTaHgapTHI AT OpraHU3aLud U
UCIIOJIb30BaHUSI METOJI0B MAallIMHHOTO
00y4eHus MpU PEILICHUH TTPUKIIaTHBIX
3a1a4

VYMeTh:

V7 — npUMEHATh UHCTPYMEHTAIILHBIE
cpebl, MPOrpaMMHO-TEXHUYECKHE
1aTHOPMBI IS pelIeHus Mpodheccro-
HaJIBHBIX 33134

V8 - npoBOAUTH pa3NUYHBIE BUIBI UC-
CJIEIOBaHUS MPOTPAMMHEIX TPOIYKTOB
W/WIIM alllapaTHBIX CPEICTB IIPH peali-
3allM¥ METOJI0B MAIIMHHOTO O0YYeHHUs

Bnanets:

B7 — HaBbIKaMU IPUMEHEHUS UHCTPY-
MEHTAJILHOTO 00ECIICUCHUs, YHUBEP-
CaJIbHBIX M CIIEIUATU3UPOBAHHBIX S3bI-
KOB IIPOTrpaMMUPOBAHHUS IS pa3padoT-
KU CHCTEM UCKYCCTBEHHOT'O UHTEJUIEKTa
B8 — meTomonorueit MammHHOTO 00Y-
YEHUsI IPU PELIEHUH NPUKIIAJHbBIX 3a/1a4

4. O0beM IUCHUILINHDI

OOmumii 00beM TUCHMIIINHBI COCTABIIIET 3 3a4eTHHIX equHubl, 108 gacos.

Tabmmma 4.1.
AyIuTopHbIC 3aHSITH/KOHTAKTHAS paboTa,
qac. Camocros- Komn- dopma npome-
dopma Kypc/ pMa TIp
TenbHas TPOJIb, | XKYTOUHOM arTe-
00ydeHHUsI | CeMecTp [pakTuye- JlaGopatop-
Jlexun pabota + vac. CTaluu
CKHE 3aHATH HBIE 3aHATUSA
Ounas 3/6 16 32 - - 3a4er

CTpykTypa U coep:kaHue TUCHUTLIUHBI

5.1. CTpykTypa AUCUUILIINHBI.
o4yHas popma o0yuenus (OPO)

Tabmma 5.1.1

CTpyKTypa IUCIHUIITHHBI AyﬂHTTP?:Hl?;i 3at
Ne Ho- CPC, | Bcero, Kon MJTK O1LieHOYHbIC
" 11;4:3E HaumenoBanue paznena JL. Ip. | JIa6. Hac. Hac. CpeAcTEa
Jena
Mertonbt YK-1.1
KIaccu(pUKauy u VK-1.2 Oruer o
perpeccun YK-1.3 —
1|1 5 | 10 20 35 | VK-2.1 P
VK-2.2 CKOMY 3a-
VK-23 JTAHUIO
IIKC-2.4
OO0ydenue 6e3 yunurens YVK-1.1 Otuer o
2 2 5 10 20 35 YK-1.2 paKTHYe-
YK-1.3 CKOMY 3a-




VK-2.1 TAHUIO
YK-2.2
YK-2.3
IMKC-2.4
Hetiponnsie cetn YK-1.1
YK-1.2
YK-1.3

3 3 6 12 20 38 VK-2.1
YK-2.2
YK-2.3
[IKC-2.4
VK-1.1
VYK-1.2
YK-1.3 Bompocsr x
4 3ayer - - - - - YK-2.1 YCTHOMY
YK-2.2 orpocy
YK-2.3
IMKC-2.4

OTuer no

MpaKTUyie-

CKOMY 3a-
TAHUIO

Uroro: 16 32 - 60 108

3aouyHasi ¢opma odyuenusi (3PO):
HE peau3yeTcs

04HO-3204Hasi (popma oOyuenus (O3PO0O):
HE peannu3yercs

5.2. CopepxaHue JUCIUTUTUHBIL.

5.2.1. Coneprkanue paszienoB JUCUUIUIMHBI (IUIAKTUYECKUE €MHHULIBI).

Paznen 1. «Metoas! knaccudukanmu u perpeccun». (1.1) O0ydenue ¢ yuutenem (3agayu u
anroputmsl). (1.2) IlpuHuun MuHUMHU3aUHN SMIupruaeckoro pucka. (1.3) [punnun MakcumMuzanum
npaBaononoous. Teopema baiteca. (1.4) Ommbka cmemenust 1 omuoOKka pazopoca. J(umemMmma cmere-
Hus-pazopoca. (1.5) O606meHHbIN MeTpruueckuil kaccudukarop. @ynkuuu paccrosuus. (1.6) Jloru-
yeckuii anroput™ kiaccupukanuu. Kpurepun mupopmatuBHoctd. (1.7) Bunmer mpusnakos. Ot6op
npusHakoB. One-hot-encoding. (1.8) Merpuku knaccudukarnuuu. TogHOCTD, MOTHOTA, F-Mepa. Bubt
ommbok. Confusion matrix. (1.9) AnropuTMbl MOCTpOoeHHs pemiaromero nepesa. Muaexc JxuHu.
(1.10) Cnyuaitabiii nec. AITOpuTM NOCTpoeHUs: aHcamOns pemaronmx aepesbeB. (1.11) Pemykuus
pemraromux nepebeB.(1.12) Ancam6mm moaeneit. barrunr. (1.13) Bycrunr. Anroputm AdaBoost.
(1.14) Anroputm AnyBoost. I'panuenTthsiit Oyctunr. (1.15) ['pagueHTHbIN OyCTHHT HAJl pelIaouMu
JIePEBBSIMH.

Paznen 2. «OOydenue 6e3 yuutens». (2.1) OOydyenune Oe3 yuurtens (3aaydl M alTOPUTMBI).
(2.2) Meton 6nmxkaiimux coceneit. (2.3) Meton nap3eHOBCKUX OKOH. (2.4) MeTo OnopHBIX BEKTOPOB.
Kernel trick. (2.5) Busyanuszanuss MHOTOMEpPHBIX JAAHHBIX M aJTOPUTMBI NOHMKEHUS Pa3MEPHOCTH.
(2.6) AnroputMsl Kinactepusanuu. Metpuku paccrossHuid. K-means u SVD

Paznen 3. «Hetiponnsie cetu». (3.1) Monens MakKamnoka-ITutrca. [lepuentpon Po3zen6narra.

Heiiponnas peanmzamms jormdeckux ¢yHkimid. (3.2) OyHKOUM akTUBAMH U (QYHKIHH OIIHOOK.
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Knaccudukanus u perpeccus. (3.3) I'paaueHTHBIN ciyck U ero BUABL (3.4) MHorocioiiHas HEHpOH-
Has ceTb. Meroa oOpaTHOTO pacmpocTpaHeHus omuOku. [Ipobnema 3aryxaromux rpaaueHToB. (3.5)
OOyueHne HEHpPOHHON ceTH Kak 3aJaya onTuMu3anuu. CTOXaCTHUECKH TPaJUeHTHBIN CIIyCK C MO-
MeHTaMu, anroputMbl RMSProp u Adam. (3.6) Jannsie ans oOydenus: train, test, validation BbiOop-
k1. MoHuTOpUHT mporiecca o0ydenust cetu. (3.7) Vcnonb3oBaHue napajuleNbHbIX BBIYMCICHUH B TiIy-
06okom oOyuennn. (3.8) [apannenbHas onTUMU3aIMs TUTIEPIIAPAMETPOB HEUPOHHOM ceTu. (3.9) ApXuTek-
Typa cBEépTouHOi HeipoHHo cetu. [IpuHuun “shared weights”, cBépTka, mymnuHr, maiuHr. (3.10) Ap-
XUTEKTypa CBEPTOYHOM HEUPOHHOM ceTH. KapTbl NMPU3HAKOB U CBSI3b C AITOPUTMAMU KOMIIBIOTEPHOIO
3penust. (3.11) CoBpemennsie cBéprounnie ceti. Monemu VGG-16 u ResNet. Mexanusm Baumanus. [1po-
OJieMbI CBEPTOUYHBIX CETEeH M KarcyJibHbIe ceTH. (3.12) 3agaun ananmza nocnenoparenbHocTed. [TpuHImn
MOCTPOCHUS peKypPEHTHBIX HepoHHBIX ceTeld. (3.13) PexyppenTHbie HeiipoHnubie cetu. Aueiiku LSTM u
GRU. Mexanusm Baumanus. (3.14) 3agaun 00paboTKu ecTecTBEHHOTO si3bika. [loaxon Ha ocHOBe bag of
words. Metox TF-IDF. Crammunr. Jlemmatusanus. Cton-ciosa. (3.15) BektopHoe npencTaBieHue cioB
u 3M0emaTd. Moaens word2vec. (3.16) ApxutekTypa aBTodHKOEpa. KOIUPOBIIHMK U JEKOIUPOBIIIHK.
(3.17) ABTO3HKOIEPHI M POCTPAHCTBO KOAOB. I eHepalys HOBBIX 00BbEKTOB. BapualoHHble aBTORHKO/1e-
polL. (3.18) 'enepatuBHbIe coctszatenbHbie ceTn. AnroputM o0yudenuss GAN. (3.19) 3agaua oOydeHus ¢
nojKperuieHneM. Mapkockuii mporiecce npussatus pemenuit. (3.20) O6ydeHnue ¢ NOIKPEIyICHHEM U ajro-

put™ Q-learning. (3.21) I'paguentsi o ctpaterusim 1 REINFORCE anropurwm.

5.2.2. ConeprkaHue JUCIMTUIAHBI IO BHAM YIE€OHBIX 3aHSTHHA.
JIeKIMOHHbIE 3aHATHSA
Tabmuma 5.2.1

No Howmep pa3z- O0mneMm, yac.
W | Aemamenn- ool s ng | 0300 Tema nexnuu
TUTHHBI
1 1 5 - - Merto 1! Kaccu(pUKanu U perpeccuu
2 2 5 - - OOyuenne 6e3 yuuTess
3 3 6 - - HetiponHsle cetn
Hroro: 16 - - -

IIpakTnyeckue 3aHATHSI

Tabnmma 5.2.2
No Howmep pa3- O0mneMm, gac.
W | Aemammenn- | o 300 0300 Tema npakTHUECKOTo 3aHATHS
TUTUHBI

1 1 10 - - Merto 1! Kaccu(pUKanuu U perpeccuu

2 2 10 - - OOyuenue 6e3 yuuTess

3 3 12 - - HetiponHssle cetn

Uroro: 32 - - -

JlabopaTopHble paGoThl He MPeIyCMOTPEHbI YUeOHBIM IJIAHOM

CaMocTosiTe;IbHAasi paboTa CTyJIeHTa
Tabmuma 5.2.3



Ne Homep pas- O06mbem, gac.

y Jena IACIIHN- Tema Bug CPC
i TUTHHb O®0 | 300 | 0300

1 1 20 ) ) MeTtobl KiTaccupuKanum Pewenne 3axau

U perpeccuu

2 2 20 - - OO0yueHue Oe3 yuurens Pemenue 3amau

3 3 20 - - HeiipoHHsie cetu Pemenue 3anau

4 | 3auer - - - IToaroToBka K 3a4ety

HUroro: 60 - - - -

5.2.3. [IpenogaBanue AUCHUILTUHBI BEACTCA C MPUMEHEHUEM CIEAYIONINX BHIOB 00pa3oBaTellb-
HBIX TEXHOJIOTHIA:
— Jexuus — Oecea U JIEKIUS - BU3yau3anus yueOHOro MaTepuaa;
— paboTa B MaJIbIX Tpymnmax (MpaKTHUYECKHUEe 3aHATHUS);

6. TemaTHKa KypcOBBbIX padoT/ IPOEKTOB
Kypcosas pabota no Kypcy He npenycMoTpeHa

7. KoHTpoOJIbHBIE pa0oThl 1JIs1 3204HOH GopMbl 00yUeHuUs!

He npenycmotpensl.

8. OueHka pe3yJIbTATOB OCBOEHUS 1M CLHHUIJIMHbI

8.1. Kpurepuu o1eHMBaHUS CTENEHU TOJHOTHI M KauecTBa OCBOEHHUS KOMIIETCHLIMM B
COOTBETCTBUH C IJIAHUPYEMbIMU pe3yJIbTaTaMu 00y4eHus rpuBeaeHsl B [Ipunoxenun 1.

8.2. PeiftuHroBas cucreMa OLICHMBAHUSI CTENCHU MOJHOTHI M KaueCcTBa OCBOCHHUSA KOMIIETECHIIMMA
oOyyJaronuxcst ouHO# hopmbl 00ydeHUs TIpeIcTaBieHa B Tabmute 8. 1.

Tabmmma 8.1
N KonnuectBo
Ne i/mn Buipl MeponpusTHii B paMKax TEKYIEro KOHTPOJIS
0asoB
1 TekyIas aTTecTarus
3amura pakTHYECKOro 3a1anus Nel 0-15
HNTOT'O 3a mepByI0 TEKYNIYIO aTTECTAITHIO 0-15
2 TeKyIas aTTeCTaIus
3amura IpaKTUYECKOTo 3amanus No2 0-15
NTOI'O 3a BTOPYO TEKYIIYIO aTTECTAIHIO 0-15
3 Tekynias aTTecTaIus
3ammra MpaKkTHYECKOro 3amanus Ne3 0-10
YcTHBIN Onpoc 0-60
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTALIUIO 0-70
BCETI'O no kypcy 100

9.  YueOHO-MeTOAMYECKOE U HH(POPMAINMOHHOE 00ecTieYeHHe T CIHIIHHBI

9.1. IlepeuyeHpb peKOMeHIyeMoil TuTepatypsl peacrasieH B [Tpunoxennn 2.
9.2. CoBpeMeHHBI€ MTpodeccroHalbHbIe 0a3bl TaHHBIX U UH(POPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
— DnekTpoHHBIN KaTanor/OnekrponHas oubnuorexka TUY http://webirbis.tsogu.ru/
— Iudposoii obpazoBarenbHblif pecype — budnmmuoreunas cuctema [PR SMART —
https://www.iprbookshop.ru/
— DInekTpoHHO-OnbanoTeunas cucrema « KoncynpTanT cTyneHtay www.studentlibrary.ru
— DnexkTpoHHO-OMOMMoTeyHas cucrema «Jlanby» https://e.lanbook.com
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O6pasoparenbHas miathopma FOPANUT www.urait.ru

Hayunast snekrponnas 6ubnmorexka ELIBRARY.RU http://www.elibrary.ru

HanmonaneHas anekrponHas 6udnuorexka (HOB)

bubnmnorexu HedTsaHBIX By30B Poccuu :

OnektponHas HedrerazoBas oubauorexa PI'Y Hed T u raza um. ['yOkuna
http://elib.gubkin.ru/,

OnexTpoHHas Oubnmoreka Y PUMCKOTro rocyAapcTBEHHOTO HEPTSIHOTO TEXHUYECKOTO YHUBEP-
cutera http://bibl.rusoil.net/ ,

bubnroTeyHo-nHPOPMAITOHHBIH KOMIUIEKC Y XTHHCKOTO TOCYTapCTBEHHOT'O TEXHUYECKOTO
yauBepcurera YI'TY http://lib.ugtu.net/books

DJEeKTpOHHAs CIIPaBOYHAs CUCTEMa HOPMATUBHO-TEXHUUECKOH JOKyMeHTaun « TexHopma-
THB»

OKBCOH- nndpopmanronHas cucremMa I0cTymna K 3JIeKTPOHHBIM KaTajoraMm 0u0iauoTex chepbl
00pa30BaHUs U HAYKH

9.3. JIuueH3uOHHOE U CBOOOJIHO PACIPOCTPAHIEMOE MIPOrpaMMHOE 00ECIICUeHHE, B T.4. OTeYe-

CTBCHHOI'O IIPOU3BOJACTBA:
1. MatLab, MathCad,
MS Visio; StarUML;
IDE Python (PyCharm, PyDev, Komodo IDE, Eclipse, MS Visual Studio)
IDE R (RStudio, IntelliJ IDEA, Eclipse, MS Visual Studio)
OpenCV ( Bepcus 4.4.0.42) Python

Rapid Miner

Cepsuc Angexc -

MyStem 3.1

Microsoft Windows
1. Microsoft Office Professional Plus.

2
3
4
5.
6. Azure ML Studio
7
8
9
1

10. MaTepuajbHO-TEXHHYECKOE O0ecTiedeHHe TUCIIUTLINHBI

[Tomemenuss sl NpOBEACHUSI BCEX BHJIOB PabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM,
YKOMIUIEKTOBaHbl HEOOXOUMBIM 000PYA0BAaHHEM U TEXHUUECKUMHU CPEICTBAMU O0YUYECHHUS.

Taomuma 10.1

Obecne4yeHHOCTh MaTePUAIbHO-TeXHUYEeCKHUX ycaoBuii peanusannu OIIOITI BO

Ne HaumenoBanne yueOnsix | HanmenoBanue nomenienuit s npoBeneHns | Aapec (MECTONOIOXKEHHUE) TOMEIICHUH

/1 | IpPEeIMETOB, KypCcOB, AUCIM- | BCEX BHJOB YUeOHOW AEATEIBHOCTH, TIPEy- | /i mpoBEICHUS BCEX BHJIOB YUEOHOM
IUTHH (MO IeH), MPAaKTHKH, [ CMOTPEHHOH y4eOHBIM IIIAHOM, B TOM YHCIIE JIESITEIEHOCTH, TTPEIYCMOTPEHHOM
WHBIX BHJOB YUEOHOM Jiesl- | TOMEIIEHHS U CAMOCTOSITENTFHON paboThl, ¢ | y4eOHBIM IUTaHOM (B CIydae peasm3a-
TEJILHOCTH, MPEAYCMOTPEH- | yKa3aHHeM IepedyHst OCHOBHOTO 000pyaoBa- | I1MM 00pa30BaTeNbHON IPOrpaMMbl B
HBIX Y4EOHBIM TJIAHOM 00- HUS, Y4eOHO- HATJISIHBIX TTOCOOU ceTeBoil (JopMe JJOMOITHUTEIBHO YKa3bl-
pa3oBaTeIbHO MPOrpaMMbl BaeTCsl HANMEHOBAHNE OpPraHU3alllH, C

KOTOPOH 3aKJIIOUEH I0T0BOD)
1 2 3 4
1 MeTto1bl MaIIMHHOTO 00Y- |JIeKIIMOHHBIC 3aHATHS: 625039, TromeHckas ob6nacTs, r. Tio-
YEeHUs VYueOHast ayiuTopHs AJs IPOBEJCHUS 3aHATHH |[MEHb, yi. MenbHukaiire, a. 70

JIEKIIMOHHOTO TUIA; TPYIIIOBBIX ¥ WHIUBHITY-
IBHBIX KOHCYJIBTAINIT; TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOH aTTEeCTaLlUH,

OCHaIIIEHHOCTB!

VYuebHast MeOeIb: CTOJIBI, CTYJIBS, JOCKA ayIH-
TOpHasI.

MoHo06m0K — 1 mT., , mpoekTop-1 mr., , aKy-
CcTHYEeCKas cuctema (KOJOHKH) — 4 IMIT., TIpo-
EKLMOHHBIN 3KpaH — 1 MT., JOKyMEHT-Kamepa
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— 1 mr., TeneBuzop — 2 wWr.

[IpakTryeckue 3aHATH: 625039, Tromenckas obnacts, T. Tro-
VYuebHast ay TUTOpHS AJIS POBEACHUS 3aHATHI |MEHb, yiI. MenpHuKaiTe, . 70
CEMHHAPCKOTO THTA (MPAKTUIECKUE 3aHATHSN);
IPYIIIOBBIX U HHAUBUYaIbHBIX KOHCYJIbTa-
LU TEKYILEro KOHTPOJIS U IPOMEKYTOYHOM
aTTecTalluHy,

OCHaIIIeHHOCTB!

VYuebHast MeOeIb: CTOJIBI, CTYJIBS, JOCKA ay/IH-
TOpHasl.

Mouo00K — 1 mT., , mpoekTop-1 mr., , aKy-
cTHdecKas cucremMa (KOJOHKH) — 4 MIT., Ipo-
eKIMOHHBIN 9KpaH — | mT., TOKyMeHT-Kamepa
— 1 mr., TeneBu3op — 2 WT.

11. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. MeTtoauueckue yka3aHusl 110 OATOTOBKE K IPAKTUUECKUM 3aHITHUSIM.

KoHTpomnb ycrneBaeMoCTH 1O JTUCHMILIMHE OCYIIECTBISAETCS ¢ IMOMOIIBIO CIEAYIOIIUX OLIEHOY-
HbIX cpenctB: 3AJJAYA (BALAHUE). Onucanue TeXHOJIOTUU IPUMEHEHUS 3a/1a4/ 3aJaHH:

— 3ajaua BBIIOJIHAECTCA B PAMKaX Ka)KJ0ro pasiena Kypca ¢ LeIbl0 YCBOCHUS IPOCIYLIAHHOTO
CTYJIEHTOM TEOPETHUYECKOIro MaTepuaia. 3a1auu 10JKHBI ObITh CAAHbBI B IEPUO/ IPOUYTEHUSI Kypca.

— Cpaua paboTsl npeAcTaBisieT co0ol npeaocTaBieHle 0TYéTa B cBOOOIHON (hopMe B MUCH-

MCHHOM WJIM 3JICKTPOHHOM BHUJIC U, B ClIy4dac HCO6XO,Z[I/IMOCTI/I, YCTHBIC OTBETHI HAa YTOUHAIOIINUEC BO-
IIPOCHI IO OTACJIBHBIM 3aJjavdaM.
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[Tpunoxenue 1

HJ'laHI/IpyeMble pe3yJbTaThbl Oﬁy‘leﬂl/lﬂ AJIs (l)OpMI/IPOBaHHH KOMIIETCHIMHA U KPUTEPHUHU UX OLICHUBAHUSA

Juctunnmaa MeToasl MAIIMHHOTO 00YYeHUs
Kon, nanpasnenue noaroroku 27.03.04 YnpaBiaeHue B TEXHUYECKUX CHCTEMax
Hamnpasnennocts (mpoduiip):_ MHTEIEKTYyaJIbHBIE CUCTEMBI M CPEJICTBA aBTOMATHU3UPOBAHHOTO YIIPABICHUS

Kon K
PpUTEpPHUH OLIEHUBAHMS PE3YyIHTaTOB 00yUEHHS
KoMire- Kon 1 HanmenoBanue pe-
TeHIMH 3yJbTata 00ydJeHus 1Mo
JUCTIATUTAHE 1-2 3 4 5
YK-1 VYK-1.1. OcymectBisier Bol- | 3HATH: He 3naet coBpeMen- YacTHU4HO 3HAET CO- 3HaeT COBpEMEHHBIE Me- | 3HAET B MOJHOM 00beMe

0Op aKTyalTbHBIX POCCHIA-
CKHX U 3apyOeXHBIX HCTOU-
HHKOB, a TaK XK€ IIOUCK,
c6op 1 00paboTKy UHPOP-
Malyu, HeoOX0AUMOH st
pelIeHus MOCTaBICHHON
3a/1a4u.

31- coBpeMEeHHBIE METOABI
Y UHCTPYMEHTBI IS IIPE-
CTaBJICHHSI PE3YJIbTATOB
Hay4HO-
HCCIIEI0BATEILCKOM Jes-
TEJIHHOCTHU

HbIE METOABI U UH-
CTPYMEHTHI JJIs [Ipea-
CTaBJICHUSI pE3yJIbTa-
TOB Hay4HO-
HCCIIeI0BAaTENLCKON
JIeSATENBHOCTH

BPEMEHHBIE METO/IbI U
UHCTPYMEHTHI AJIs
IIpeCTaBICHUs pe-
3yJIbTaTOB HAy4HO-
UCCIEJ0BAaTEIbCKON
JIeSATENBHOCTH

TOZABI 1 HHCTPYMEHTBI
JUIsL IpEeICTaBJICHUS pe-
3yJIbTaTOB HAYYHO-
HCCIIEIOBATEIILCKOU Jes-
TEJIbHOCTH

HHCTPYMEHTAIbHbIE
cpejibl, IporpaMMHO-
TEXHHUYECKHE T1IaT-
(GOpMBI IS peIICHHSI
po¢heCCHOHATBHBIX
3ajau

YMern:

VY1- npuMeHSTH COBpe-
MEHHBIE METO/BI U UH-
CTPYMEHTBI JIJIs IPEJICTaB-
JICHUS PE3yJIbTaTOB HAy4-

He ymeer npumeHaTs
COBPEMEHHBIE METOBI
Y UHCTPYMEHTSHI JIs
MpeJCTaBICHUS pe-
3yJbTaTOB HAy4YHO-

YacTUuHO yMeEeT IpU-
MEHSTb COBPEMEHHBIE
METO/Ibl U HUHCTPYMEH-
ThI JI1s IPEACTABIICHUS
pe3yabTaTOB HAYYHO-

‘YMeer npuMeHsTh CO-
BPEMEHHBIE METO/IbI U
UHCTPYMEHTBI JJIs IIPEI-
CTaBJICHUS PE3YyJIbTaTOB
Hay4HO-

B nonHoM o0beMe
yMEET MPUMEHSTh CO-
BPEMEHHBIE METOIBI U
HHCTPYMEHTBI JUTS
MPEICTaBICHUS Pe-

HO-HCCJICA0BATEIIbLCKOM HCCIICH0BATEIIBLCKON HCCIICA0BATEIIbCKON HCCIIeI0BATENbCKON Jiesi- | 3yJbTaTOB HAy4HO-

JIeITEIIbHOCTH JIeITEIIbHOCTH JIeITEIIbHOCTH TEIbHOCTH HCCIIEIOBATEIBLCKOM
JIeSITEIbBHOCTH

Baagersn: He Bnageer HaBpikamMu | YacTHYHO HaBBIKAMU Bunageer HaBblkaMu pa- Biageer B monHoMm

B1- HaBBIKAMH PaOOTHI C
HayYHBIMH HCTOYHUKAMH

paboTHI C HAYYHBIMHU
HCTOYHHKAMHU HHDOP-

paboTHI C HAYYHBIMHU
HUCTOYHHUKAMHU HHPOP-

OOTHI C HAyYHBIMU HC-
TOYHUKAaMH HHGOpMaLUH

00BeMe HaBBIKAMU pa-
0OTBI C HAYYHBIMH HC-

nHpOopMaIu MaIiH MaI|H TOYHUKAMH HHpOpMa-
107078
VK-1.2. Cucremarusupyer 1 | 3HaTh: He 3naet meTomomo- YacTHYHO 3HAET METO- | 3HAET METOHOJIOIHIO 3HaeT B ITOJIHOM 00be-

KPUTHUYECKH aHATH3UPYET
nHpopManuIo, NOITyUYEeHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBUH C TpeOOBaHH-

32 - METOIOJIOTHIO MIOUCKA
uHpopManuu It MHTE-
HeKTyaHbeIX 3aga4

THIO MOKCKa nHpopMa-
U JJ11 UHTCIIIICKTY -
QIBHBIX 337184

JIOJIOTHIO ITOMCKA WH-
(dbopmaruu a1 HHTEI-
JICKTYaJIbHBIX 3214

noucka uHgopmanuu
JUISl HHTEJUIEKTYJIbHBIX
3amaq

Me METOAOJIOTUIO I10-
ncka nHdopmanum s
MHTEJJIEKTYalbHBIX
3ama4




Kon

Kpurepun oneHuBaHus pe3yIbTaTOB 00yUCHUS

Komire- Koz 1 HauMeHOBaHHe pe-
TeHIMH 3ynbTaTa 00yueHHs Mo
JUCIUTUIAHE 1-2 3 4 5
SIMM U YCIIOBUSIMU 3aJ1a4H. YMmerh: He ymeert npumensTs YacTuyHO yMeeT npu- YMeeTr npuMeHsITh Me- YMeeT B HOJIHOM 00b-
Y2- npuUMEHSATh METOIBI METOJTBI aHAJIH3a MIPH MEHSTh METOJIBI aHAJIM- | TOJBI aHAJIH3a IIPH Pe- eMe MPUMEHSTh METO-
aHau3a P PEIICHUH pEIICHUN UHTEIUICKTY- | 32 MPU PEIICHUU HH- [ICHUY UHTEJUICKTYab- JIbI aHAJTU3A TIPH Pellie-
WHTEIUICKTYallbHBIX 33729 | aJbHBIX 331324 TEJUICKTYANBHBIX 33/1a4 | HBIX 33124 HUH HHTEIUICKTYallb-
HBIX 33724
Baagersn: He Bmageer pa3Hoo0- YacTU4HO BJIageeT Bnaneer paznoobpas- Bnageet B moixHom
B2 - pa3zrHooOpazHbEIMU Pa3HBIMU CHCTEMHBIMH | Pa3HOOOPa3HBIMH CH- HBIMH CHCTEMHBIMH Me- o0BeMe pa3HOOOpas-
CHCTEMHBIMH METOJaMHU METOJaMH Pa3pabOoTKH | CTEMHBIMH METOIAMHU TOaMH pa3paboTKy aj- HBIMH CHCTEMHBIMH
pa3paboTKH alrOPUTMOB AITOPUTMOB TIPH pe- pa3paboTKH anropuT- TOPUTMOB TIPH PEIICHAN | METOJAaMH pa3padOoTKu
TIPH PEIICHUN HHTEIIICK- [ICHUN HHTEIUICKTY- MOB TIpH PEeIICHAN UH- | MHTEUIEKTYalIbHbIX 3a- ANTOPUTMOB TIPH pe-
TyaJIbHBIX 3a]1a4 aJbHBIX 33124 TEJUICKTYaIbHBIX 3a/1a4 | a4 IEHUHY UHTEJUIEKTY-
aJIbHBIX 3a7a4
YK-1.3. Ucnonp3yet MeTo- 3HaTh: He 3naer metoanku YacTUYHO 3HAET METO- | 3HAET METOIMKH CH- 3HaeT B MTOJIHOM 00be-
JIMKU CUCTEMHOT'O MOAX0/1a 33 - METOJUKH CUCTEMHO- | CHCTEMHOTO MOJIX0/1a JIUKA CUCTEMHOTO TOJI- | CTEMHOTO TOJX0/a MPH M€ METOJIUKH CHCTEM-
[P PEIICHUH MTOCTABIICH- T0 MOAX0/1a IPU PEIICHUU | MPH PEIICHUH MOCTaB- | XO0Ja MPU PEIIeHUU pelIeHnH MOCTABJICHHBIX | HOTO MOJAX0Ja MPHU pe-
HBIX 3a71a4 MMOCTaBJICHHBIX 3aJ1a4 JICHHBIX 33724 MMOCTABJICHHBIX 3a7a4 3a7a4 IIEHUHU TTOCTABJICHHBIX
3a1a4
Ymerh: He ymeet npumensTsh YacTuuHO yMeeT npu- YMeeT npuMeHsITh Me- YMeeT B OJIHOM 00b-
VY3 - IpUMEHATh METOJTUKU | METOJUKH CHCTEMHOTO | MCHSTH MCTOIUKHU CH- TOJAMKH CHCTEMHOTO eMe MPUMEHSTh METO-
CHUCTEMHOT'0 TIOJXO0/Ia IPH | TIOJX0/1a TIPU PEIICHUH | CTEMHOTO TOAXO0/Ia MPH | MOIX0Aa MPU PEIICHUU JIMKA CHCTEMHOTO TTOJI-
PEIICHUN MTOCTaBICHHBIX IMOCTABIICHHBIX 3a]]a4 peIICHUN TOCTaBJICH- IMOCTABIICHHBIX 3a]a4 X0l TIPH PEIICHUU
3a7a4 HBIX 337124 IMOCTaBJICHHBIX 3a70a4
Baangersn: He Bnageer Bapuarus- | YactuuHo Bilageet Bnageer BapuaTtuBHO- Bnageer B monHom
B3 - BappaTHBHOCTBIO HOCTBIO METOJIHMK CH- BapHATHBHOCTBIO Me- CTBIO METOJIMK CHCTEM- o0BeMe BapHaTHBHO-
METOJHMK CHCTEMHOTO MOJ- | CTEMHOTO IMOAX0/1a TPH | TOJAMK CHCTEMHOTO HOTO TIOX0/a MPH pe- CTBIO METOJMK CH-
X0J1a TIPH PEIIEHUH 110~ pEIIeHUH MTOCTaBIIEH- MOAX0/1a TIPY PEIICHUU | IEHUH MOCTaBICHHBIX CTEMHOTO MOAX0/1a TIPH
CTaBJICHHBIX 3a7a4 HBIX 3a]1a4 IMOCTABJICHHBIX 3a7a4 3a7a4 pelIeHNH MTOCTABIICH-
HBIX 3a7a4
YK-2 VYK-2.1. IlpoBoaut aHanu3 3HAaTh! He 3naer noaxons! k YacTuyHO 3HaeT Nnoj- 3HaeT NoAXO0/Ibl K U3y- 3HaeT B [OJIHOM 00be-

MOCTaBJICHHOM 11esu U (op-
MYJIUPYET COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33714,
KOTOpBIE HEOOXOIMMO pe-

34—10oaX0/bI K U3YyUYCHHIO
npeIMETHON 00J1acTH ©
LIEJTBIO0 BEIOOpA TEMBI UC-
CJIeTIOBaHUS

U3yUYEHHIO NIPEeIMETHOI
00J1aCTH C LEJIbIO BhI-
6opa TeMbl nccienoBa-
HUS

XOIbI K U3YUCHUTIO
HpeIMETHON 00J1acTH ©
LEeNbI0 BHIOOPA TEMBI
HCCIEAOBAHUS

YEHUIO MIPEAMETHOH 00-
JIACTH C LIENBIO BEIOOpa
TEMBbI HCCIICIOBAHUSI

M€ MOAXO/IBI K U3y4e-
HUIO MIPEAMETHOH 00-
JIACTH C LIENBI0 BEIOOpa
TEMBbI HCCIICIOBAHUSI
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Kon
KOMIIE-
TEHLUHU

Kon n HaumeHoBaHue pe-
3yJbTata 00y4eHus o
JUCHUIIIINHE

Kpurepun oneHuBaHus pe3yIbTaTOB 00yUCHUS

1-2

IIUTH OJIA €€ JOCTHIXCHUS.

YMeTn.

VY4 - npoekTupoBath
VIpaBJICHUE HAYYHO-
HCCIEeI0BATEIbCKAMHE Pa-
00TaMH B CTPYKTYPHOM
OJIpa3ieeHIH

He ymeer npoextupo-
BaTh yIpaBJICHUE
Hay4HO-
HCCIIeI0BATETIHCKAMHU
paboTamu B CTPYKTYp-
HOM TIO/IpA3JICNICHUN

YactuuHO ymMeeT mpo-
€KTUPOBATh yIpaBJie-
HUE Hay4YHO-
HCCIIeI0BATEIbCKAMHU
paboTamu B CTPYKTyp-
HOM TIO/IPA3JICNICHAN

YMeeT mpoeKTUpoBaTh
yIpaBiieHue Hay4YHO-
HCCIIeI0BATEbCKUMHU
paboTamu B CTPYKTYp-
HOM MOAPa3eICHHN

VYMmeer B IOJIHOM 00b-
eMe MPOEKTHUPOBAThH
yIpaBJICHUAE HAYYIHO-
HACCIIE0BATEIbCKUMU
pabotamu B CTPYKTYyp-
HOM II0JIpa3IeJICHUHU

Buaagernb:
B4 — naBBEIKOM ITOCTaHOB-
KU 3a7a4d UCCIIEIOBAHHUS.

He BJIaACCT HABBIKOM
IIOCTAaHOBKH 3aJa4H
HUCCIICTIOBaHUA

YacTHYHO BIageeT
HaBBIKOM ITOCTAHOBKH
3aa41 UCCIIEAOBAHMS

Bianeer HaBBIKOM I10-
CTaHOBKH 3aJa4M HCCIIe-
JIOBaHUSA

Biageer B monHOM
00beMe HaBBIKOM I10-
CTaHOBKH 3aJa4H HUC-
CJIeIOBAHUS

VYK-2.2. Beibupaer onTu-
MAaJbHBIA CIIOCO0 pereHus
3a/1a4, UICXO/s U3 UMEI0-
IIUXCS PECYPCOB U OTPaHU-
YeHHUH.

3nathb:

35 - yHU(HIIMPOBaHHbBIE U
OOHOBJISIEMbBIC METO/0JI0-
T'nn

omucaHus, coopa u pas-
METKH JaHHbIX,

a TaKk)Ke MEXaHU3MbI KOH-

He 3naer yandwurmpo-
BAaHHBIC U
0OHOBIIIEMBIE METO/I0-
JIOTUH

ornucanusi, coopa u
pa3MeTKH TaHHbIX,

a TaK)Ke MEXaHU3MbI

YacTUuHO 3HAET yHU-
(unypoBaHHbIE U
OOHOBJIIEMBIE METO/IO-
JIOTUH

ornucanusi, coopa u
pa3MeTKH JIaHHBIX,

a TaK)Ke MEXaHU3MBbI

3HaeT yHHPHUIHIPOBAH-
HBbIC N

OOHOBJIIEMBIE METOIO-
JIOTUH

ornucanus, coopa u pas-
METKH JaHHBIX,

a TaK)Ke MEXaHU3MBbI

3HaeT B MONHON 00Be-
Me yHU(DHUIUPOBaHHbIE
)44

0OHOBIISIEMBIE METOI0-
JIOTUH

omnucanus, coopa n
pa3sMeTKH JaHHbIX,

TpOJIS 3a KOHTpOJIS 32 KOHTpOJIS 32 KOHTpOJIS 32 a TaKk)Ke MEXaHU3MBbI
cOOJTI0/ICHNEM YKa3aHHBIX | COOJIIOZIEHUEM YKa3zaH- | coONIOJIeHHEeM yKazaH- | cOONIOJJeHneM yKa3aH- KOHTpOJIS 32
METO/I0JIOTHH HBIX HBIX HBIX COOJIIOIEHNEM YKa3aH-
METOIOJIOTUI METOIOJIOTUI METOIOJIOTUI HBIX
METOI0JIOT U
Ymers: He ymeer pa3pabatsi- YacTtuvHO yMeeT pas- YmMmeer pa3pabaTeiBaTh ‘YMeeT B OITHOM 00b-

V5 - pa3pabaTsiBaTh
YHU(DHITUPOBAHHEIE U 00-
HOBJISIEMbIE
METOIOIOT UK OTTHCAHUS,
cbopa u

Pa3METKN JaHHBIX, a TaK-
e MEXaHU3MBI KOHTPOJISI
3a cOOJII0/ICHNEM yKa3aH-
HBIX

METOI0JIOTUI

BaThb
YHU(PHULIIPOBAHHEIE U
0OHOBIIsIEMBIE
METOIOJIOT MM OITHCa-
HUs, cOopa u
Pa3METKN JaHHBIX, a
TAK)KE MEXaHHU3MbI
KOHTpOJIS 3a co0Ioie-
HUEM YKa3aHHbIX
METOIOJIOTUI

pabaThIBaTh
YHH(PHULIIPOBAHHEIE U
0OHOBIIsIEMBIE
METOIOJIOTUH OITHCA-
HU, cOopa 1
Pa3METKN JaHHBIX, a
TaKKE MEXaHU3MbI
KOHTpOJIS 3a coOIo1e-
HUEM YKa3aHHBIX
METOI0JIOTUI

yHUDUIMPOBAHHBIE U
0OHOBIIsIEMBIE
METOLOJIOTUH OIIHCAHUS,
cbopa u

Pa3METKN JaHHBIX, a
TaK)Ke MEXaHH3MBI KOH-
TpPOJIS 32 COOJIOIEHHEM
yKa3aHHBIX
METOJOJIOTHH

eMe pa3pabaThIBaTh
YHUDUIIPOBAHHbBIE U
0OHOBIISIEMBIE
METO/I0JIOT MU OTIHCa-
Hust, cOopa u
Pa3METKU JaHHBIX, a
TaK)Ke MEXaHU3MBbI
KOHTpOJIS 3a cOOItozie-
HUEM YKa3aHHBIX
METOI0JIOT Ui
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Kon

Kpurepun oneHuBaHus pe3yIbTaTOB 00yUCHUS

Komire- Koz 1 HauMeHOBaHHe pe-
TeHIMH 3ynbTaTa 00yueHHs Mo
JIMCIUTUTHHE 1-2 3 4 5
Baapern: He Bnaneer HaBelkamu | YacTuuHO Bnajeer Brnaneer HaBeikamu c6o- | Buiageer B monHOM
B5 — HaBeikamu cOopa u | cOopa M pa3MeTKH HaBBIKaMHU cOopa pa ¥ pa3MeTKH JTaHHBIX 00beMe HaBBIKaMU
pa3MeTKH JTaHHBIX JIaHHBIX pa3MeTKH JTaHHBIX cOopa 1 pa3MeTKH JlaH-
HBIX
VK-2.3. Ananusupyer aeu- 3uarTn: He 3Haet knacce Me- YacTHaHO 3HAET KJ1ac- 3HaeT KJj1acChl METOMOB U | 3HAET B IIOJIHOM 00be-
CTBYIOIIIEE 3aKOHOIATEIb- 36 - KJ1acchl METOJIOB U TOJIOB U CBI METOZIOB H ITOPUTMOB MAaIlIMHHOTO | M€ KJIacChl METOZIOB H
CTBO W IIPaBOBBIE HOPMBI, ITOPUTMOB MaIIHHHOTO ITOPUTMOB MaIlINH- ITOPUTMOB MaIlIH- 00ydeHust ITOPUTMOB MaIlINH-
perynupyromue 00acTb o0ydJeHHs HOTO 00y4YeHUs HOTO 00yJeHUs HOTO 00yUYEHHS
po¢eCCHOHATBHOH Jes- Ymern: He ymeer craBuTth 3a- YacTuuHO yMeEeT cTa- YMeeT cTaBuUTh 3aJja4l U | YMEET B TIOJIHOM 00b-
TEJIEHOCTH. VY6 - cTaBUTH 331344 U Jauu U BUTb 337a4H U pa3pabaTbIBaTh HOBbIC eMe CTaBUTh 33/1a41 U
pa3pabaThIBaTh HOBBIE pa3pabaTbIBaTh HOBBIE | pa3padaThIBaTh HOBBIE | METOMBI U pa3pabaTbIBaTh HOBBIE
METOJIBI 1 METOJIBI 1 METOJIBI 1 QITOPUTMBI MAIIMHHOTO | METO/BI U
JITOPUTMBI MAIlIMHHOTO ITOPUTMBI MAIIMHHO- | AJTOPUTMbI MAIIMHHO- | O0y4eHHs aNTOPUTMBI MAIlTHHHO-
obyueHus 0 00y4YeHHsI ro o0yueH#us ro o0y4eHus
Baanerts: He Bnaneer HaBeikamu | YacTuuHO Bnajeer Brnaneer HaBbIKaMu Bnaneet B mosHOM
B6 - HaBbIkamMM TpUMEHe- | MPUMEHEHHS COOTBET- | HaBBIKAMH IPUMEHE- MPUMEHEHHS COOTBET- o0beMe HaBBIKaMU
HUS  COOTBETCTBYIOIIMX | CTBYIOIIUX METO/AOB HUSI COOTBETCTBYIOIIMX | CTBYIOIIMX METOJIOB Ma- | NPUMEHEHHUS COOTBET-
METO/I0B MAaIlIMHHOTO 00y- | MAIIMHHOTO OOyYeHHs | METOJOB MAIIMHHOIO LIMHHOTO 00yYeHUs CTBYIOIIUX METOIOB
YECHHUS o0ydeHust MaIIMHHOIO 00yUYCHHUS
MKC-2.4. 3HaTh! He 3naer unctpymen- YacTu4HO 3HAET UH- 3HaeT UHCTPYMEHTAIIb- 3HaeT B IOJTHOM 00be-
JleMOHCTpHpYET yMeHHe 37 — MHCTpYMEHTAaJIbHBIC TaJIbHBIE CPEJIBI, IPO- CTPYMCHTAIIbHBIE Cpe- | HBIE CPEIbl, POTPaMM- M€ HHCTPYMEHTAJIbHBIC
paboTaTh C COBPEMEHHBIMH | CpPEABI, IPOrpaMMHO- TPaMMHO-TEXHUYECKHE | JIbI, TPOTPAMMHO- HO-TEXHUYECKHE IIaT- cpenbl, IporpaMMHO-
anmapaTHBIMU M IPOTPaMM- | TEXHWYECKHe aTdopmbel | tuiaTdopmsl Ui peme- | TEXHHYECKUE IIaT- (hopMBI IS peteHns TEXHUYECKHE TIIaT-
HBIMHU CpPEICTBAMH CHUCTEM JUISl pelieHust mpogeccuo- | Husl mpodeccHoHab- (hopMmBI IS pereHuns npodeccHoHaNbHbBIX 33- | (OPMBI JIJIs PELICHHS
YIpaBICHHUS. HaJIBHBIX 3a/1a4 HBIX 337124 npodeccroHanbHbIX Ja4 npo(heCcCHOHAIBHBIX
TIKC-2 3aja4 3ama4

3HaTh:

38 — cranmapThl A1 Opra-
HU3allu U UCIIO0JIb30BaHU
METOJIOB MAIIIMHHOTO 00Y-
YEHUS] [IPU PEUICHUH TPH-
KJIaTHBIX 3a/1a4

He 3Haer ctangapTsl
JUTsl OpraHu3aly U
WCIIOJIb30BaHUs METO-
JIOB MAIlIMHHOTO 00Y-
YCHHS TIPU PEIICHUHN
MIPHUKIIQTHBIX 33124

YacTU4HO 3HAET CTaH-
JIapTHI LTSl OpraHu3a-
MU U UCTIOJB30BAHUS
METOJIOB MAalIMHHOTO
00yd4eHus IIpu pelie-
HUHY MPUKITAJHBIX 3a-
Jad

3HaeT cTaHAaPTHI IS
OpTaHH3alMH 1 UCTIOJb-
30BaHUs METOJIOB Ma-
IIMHHOTO 00yUYeHHS pU
PpELIeHNH TPUKITAHBIX
3a1a4

3HaEeT B ITOJIHOM 00be-
M€ CTaHJIapThI U1 Op-
TaHU3aluu U UCII0JIb-
30BaHUs METOA0OB Ma-
IIMHHOTO 00y4YeHHS
MIPH PEUICHUU TIPU-
KJIaJHbIX 3a1a4
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Kon
KOMIIE-
TEHLUHU

Kon n HaumeHoBaHue pe-
3yJbTata 00y4eHus o
JUCHUIIIINHE

Kpurepun oneHuBaHus pe3yIbTaTOB 00yUCHUS

1-2

YMmernb:

Y7 — npuMeHsTh MHCTPY-
MEHTaJbHbIE CpEAbl, IMPO-
TPaMMHO-TEXHIUYECKHUE
I1aTHOPMBI [T PEIICHUS
pohecCHOHaNBHBIX 3a7a4

He ymeer npumMensTs
WHCTPYMEHTAaJIbHBIE
cpelsl, IPOrpaMMHO-
TEXHHYECKHE TIIaT-
(hOpMBI IS pereHns
IpodecCHOHATBHBIX
3ama4

YactuuHO ymeeT npu-
MEHSTh HHCTPYMEH-
TaJbHBIE CPEIbl, IPO-
TPaMMHO-TEXHUYECKHE
TUTaTGOPMBI JJIS perre-
HUSL TPOQEeCCHOHATb-
HBIX 337124

YMeeT npuMeHsITh UH-
CTPYMEHTAJIbHBIE CPEIBI,
NIPOrpaMMHO-
TeXHIYECKHe m1aTdop-
MBI 71 pEeLIeHHs Ipo-
(heccnoHaNBHBIX 3a/1a4

VYMeeT B HOJHOM 005-
eMe MPUMEHSTh HH-
CTpYMEHTAJIBHBIC Cpe-
I, IPOTPAMMHO-
TEXHUYECKHUE IUIAT-
(bOpMBI 1S pereHust
po¢heCCHOHATHHBIX
3a1a4

Baapers:

B7 — HaBpIKamu TIprMeHe-
HHAA HWHCTPYMEHTAJIBHOTO
obecrieueHusl, YHUBEp-
CAJIBHBIX U CIICIHUATIU3UPO-
BaHHbBIX S3BIKOB IPOrpaM-
MHUPOBaHUsSI JJIsI pa3padoT-
KA CHCTEM HCKYCCTBEHHO-
T'O MHTEIUICKTA

He Bnaneer HaBbIKaMU
MIPUMEHEHHS HHCTPY-
MEHTaJIBLHOro odecIe-
4yCHUA, yHI/IBepCEi.HI)HBIX
U CTHeIMATU3UPOBAH-
HBIX SI3BIKOB MIPOrpaM-
MUPOBaHMUSI JJIs paszpa-
OOTKHU CHCTEM HCKYC-
CTBEHHOI'O MHTEJIJICKTA

YacTU4HO BJIageeT
HaBBIKAMH TIPUMEHE-
HUS UHCTPYMEHTAJIb-
HOTO 00ecreueHus,
YHUBEPCAJIBHBIX U CIIC-
[HATU3UPOBAHHBIX
SI3BIKOB TIPOTPAMMHUPO-
BaHMS JUI Pa3padOTKH
CHCTEM UCKYCCTBEHHO-
r0 MHTEJUIEKTA

Bnaneer HaBpIKaMu
MIPUMEHEHHS UHCTPY-
MEHTAJBLHOro obecreue-
Hus, yHI/IBepCEU'IBHI)IX n
CHCHI/IaHI/ISI/IpOBaHHBIX
SI3BIKOB MPOTPaMMHPO-
BaHMS JUI Pa3padOTKH
CUCTEM HCKYCCTBCHHOTO
HHTEIICKTa

Bmaneer B moHOM
00BbeME HaBBIKAMH
IIPUMEHEHUS UHCTPY-
MEHTAJILHOro o0ecIie-
YCHUA, yHI/IBepcaHBHBIX
U CTICIUATN3UPOBAH-
HBIX SI3BIKOB TIPOTPaM-
MUPOBAHHUS JJIs1 pa3pa-
OOTKH CHCTEM HCKYC-
CTBEHHOTI'O MHTEJUIEKTA

Baanernb:

B8 — Meromomorueir ma-
OIMHHOTO OOyYeHUs TIpH
peureHun TIPUKIIATHBIX
3a1a4

He Bnageer meTonono-
THEH MaIlHHHOTO 00Y-
YCHUS [IPU PEIICHUU
MPUKJIAHBIX 3324

YacTuyHo BiajeeT

METOJ0JIOTHEN Ma-

IIMHHOTO 00yYeHUs
TIPY PEIICHNH TIPHU-
KJIaaHBbIX 3aaa4

Brnapeer metononorueit
MAaIIMHHOTO O0y4eHHMs
TIPY PEIICHNH MTPUKIAT-
HBIX 337124

Brageer B monHOM
00beMe METOI0IIOTHEH
MAaIIMHHOTO O0YYeHHUS
NPH PELICHUH TIPH-
KJIQAHBIX 3aa4
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KAPTA
00ecre4YeHHOCTH JUCHMILVINHBI Y4e0OHO0H B y4eOHO-MeTOANYeCKOM JIUTepaTypoi
JucruminHa MeToabl MAIIMHHOTO 00YYCHUS

Kon, nanpasnenue noaroroBku 27.03.04 VupapiieHHe B TEXHUYECKUX CUCTEMAX

[Tpunoxenue 2

Hanpasnennocts (mpoduiis): _MHTENIEKTYalbHbIE CUCTEMBl U CPEJICTBA ABTOMAaTH3UPOBAHHOTO YIIpaB-

JCHUA

HazBanue y4eOHOTO, y4€OHO-METOIUIECKOTO
W3MIaHUs, aBTOP, H31aTEILCTBO, B U3JaHU, TOT
W30aHUI

KomnuectBo
DK3EMILIS-
pos B BIK

KonTunrent
oOydJarommuxcs,
HCIIOJIB3YIO0-
IIMX yKa3aH-
HYIO JIUTEpa-
TYpYy

ObecmieueH-
HOCTh 00y4Yaro-
HIUXCS TUTEpa-

Typoi,
%

Hammane
JJIEKTPOHHO-
ro BapuaHTa B
9bC
(+1-)

Pamka, C.

Python n mammHaHOE 00yUeHue: KpaiiHe He00X0-
JUMOe TTocoOre TI0 HOBEHUIIeH MpeicKa3aTenbHON
aHaJIUTHKE, 00s3aTeNIbHOE I Oosee rTy0oKoro
MOHUMAaHUS METOI0JIOTMU MAIIMHHOTO 00y4eHus /
C. Pamka. - [b. m.] : JIMK Ilpecc, 2017. - 418 c. -
ObC Jlanb.

Pesxxkum nocryna:
https://e.lanbook.com/book/100905

OP

15

100

Ilapaen, b.

KpynHomacmTabHoe MamyHHOE 00y4eHHe BMECTe
c Python : yue6HOe mocobue / b. Illapzaen, JI. Macca-
poH, A. Bockertu. - [b. m.] : IMK IIpecc, 2018. - 358
c. - ObC Jlans
Pexxum nocrtyma: https://e.lanbook.com/book/105836

OP

15

100

Daax, I1.

MammnHoe o0ydenune. Hayka v HCKycCTBO TIOCTpO-
CHUS AITOPUTMOB, KOTOPBIC M3BJICKAIOT 3HAHUS U3
mannbix / I1. @nax. - [b. m.] : AMK TIlpecc, 2015. -
400 c. - ObC Jlann
Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=6995

S)

OP

15

100

Teopus U NpakTHKAa MAIIUHHOTO 00y4YeHMH : yIeo-
Hoe mocooue / B. B. Boponuna, A. B. Muxees, H. T'.
Apymkuna, K. B. CBATOB. - YIIBSIHOBCK : YIIbSIHOB-
CKHMI rOCyJapCTBEHHbBIN TEXHUUECKU YHUBEPCUTET,
2017. - 291 c. - OBC "IPR BOOKS".

Pexxum nocryna:
http://www.iprbookshop.ru/106120.html

OP

15

100
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https://e.lanbook.com/book/100905
https://e.lanbook.com/book/105836
http://e.lanbook.com/books/element.php?pl1_id=69955
http://e.lanbook.com/books/element.php?pl1_id=69955
http://www.iprbookshop.ru/106120.html

Jlonma, A.

ANTOpUTMBI 00YYEHUS C IOJKPEIUICHHEM Ha
Python : nmpaktndeckoe pykoBoscTBo / A. JloHma. -
5 |Mocksa : JIMK Ilpecc, 2020. - 286 ¢. - ObC
"Jlanp".

Pexxum nocryma:
https://e.lanbook.com/book/179495

OP

15

100

Pakurckuii, A. A.

MeTo1p1 MaIIMHHOTO 00YYeHUs : yueOHO-
MeToaudeckoe mocodue / A. A. Pakurckuii. - Hoo-
crbupck : CHOMpPCKUi rocy 1apCTBEHHBI YHUBEPCH-
TeT TeJICKOMMYHHUKaIui u naHpopmaTuku, 2018. - 32
c. - ObC "IPR BOOKS".

Pexxum noctyna:
http://www.iprbookshop.ru/90591.html

OP

15

100

Ymo, K.

MammmnHoe o0ydenue u 6e3omacHocts / K. Uno, /1.
®pumsH. - Mocksa : JIMK Ilpecc, 2020. - 388 c. -
OBbC "Jlanp".

Pexxum nocryna: https://e.lanbook.com/book/131707

OP

15

100

IP — 31eKTPOHHBIN pecypc AT aBTOP. MOJIb30BaTENCH TOCTYIIEH Yepe3 DIeKTPOHHBIN KaTajaor/IeKTPOHHYIO

oubmmorexy TUY http://webirbis.tsogu.ru/

17



http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1981196530061771418&I21DBN=READB_FULLTEXT&P21DBN=READB1&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%9B%D0%BE%D0%BD%D1%86%D0%B0%2C%20%D0%90%2E
https://e.lanbook.com/book/179495
http://www.iprbookshop.ru/90591.html
https://e.lanbook.com/book/131707
http://webirbis.tsogu.ru/

JlncT cornacoBaHmsnA

BHyTpeHHU gokymeHT "MeToabl MawmMHHOro oby4venusi_2023_27.03.04_YTC"
HOKyMeHT noaroToBun: XpOMOBa CseTnaHa HukonaeBHa
DokymeHT nognucan: KysskoB Oner HukonaeBuy

CepuiiHbii Homep 3l [omkHoCTb [ol%[e) Mo Pesynbtat Hata
[3aBeaytownii kacbeapown, KyasikoB Oner HukonaeBu4 CornacoBaHo
MMeoLWMIA y4eHyI0 CTeneHb
lnoKTOopa Hayk
CneumanucT 1 kateropum Pagunyko OuaHa BuktopoBHa CornacoBaHo
KatokoBa [lapbsi XpucaHoBHa CornacoBaHo

\OnpekTop
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