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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

[enpro nuctUIUIMHBL «METO Il MAIIMHHOTO OOYYEHUS» SBIsieTcs (POPMHUpPOBAHHE KOMITETEH-
Ui B 00JIACTH MOCTPOCHUSI CHCTEM HCKYCCTBEHHOTO HMHTEJIEKTa Ha OCHOBE METOJIOB MAITUHHOTO
oOy4eHwUs.

OCHOBHBIC 32/1a4H JUCIUTUTMHBI «MEeTOIbI MAIIMHHOTO O0YYEHUS» 3aKII0YarTcs B GopMupo-
BaHWU 3HAHUWI, yMEHUH W HaBBIKOB B 00JACTH CO3/IaHUS CHCTEM MCKYCCTBEHHOTO MHTEIICKTa Ha OC-

HOBC MCTOJ0B MAallIMHHOT'O 06yqu1/151.

2. Mecto aucuumiaunsl B crpykrype OIIOII BO

Jucuumimmna «MeToibl MAIIMHHOTO 00YYEHHs» OTHOCUTCS K TUCIMITIIMHAM 3JIEKTUBHOTO MO-
ayns «Al&Programming. TIpukiiaaHoi HCKYCCTBEHHBIH HHTEIIEKT» YUeOHOTO IUIaHa.

Heo6xoauMbpIMu yCIOBUSAMH JUIsl OCBOSHHSI JUCLUILUIMHBI SBJISIOTCS:

3HAHHe MaTEMAaTUYECKUX OCHOB MAIIMHHOTO OOy4YeHHs U HHCTPYMEHTOB Pa3pabOTKH HCKYC-
CTBEHHOT'O MHTEJJIEKTA;

YMeHHSI ¥ HABBIKM pa3pa0OTKU aJIrOpUTMOB U IIPOrPaMM.

Copneprxanue AUCLUUIUIMHBL SIBJISETCS JOTMUECKUM IMPOAODKEHHEM H3YYeHHBIX paHee AMCLHU-
ILJIUH: «Maremarukay, «udposas KYJIBTypa», «I[IporpamMmmupoBanue», «OO0BEKTHO-
OPUEHTUPOBAHHOE IPOrpaMMHUpOBaHuE», «CHUCTEMbI HCKYCCTBEHHOTO SI3bIKM MPOrpaMMHUPOBAHUS HUC-
KYCCTBEHHOTO MHTeJUIeKTa». CIyXHUT OCHOBOW sl M3ydeHus AucUUIUIMH «OO0paboTka U aHaIu3
OonbIIMX AaHHBIX», «[IpHuKIIagHbIe 3a/1a41 UCKYCCTBEHHOTO MHTEIJICKTa» U BBIIOJIHEHUS BBITYCKHOMN

KBaupuKaoHHoi padbots! (BKP).

3. Pe3y.m,TaT1)1 oﬁyqem/m no JUCHMIIJINHE

[Ipouecc n3yueHus: AMCUUIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLUIUX KOMITETEHIIHI:

Tab6muna 3.1
Kon 1 HanmeHoBaHME KOMITE- Kon u HanMeHOBaHUE UHIMKATOPA JOCTH- Kon 1 HanmeHoBaHue pe3ynbTara 00y-
TCHLUH senust komneteHimu (MJK) YEHUs 110 AUCIHILUINHE

VYK-1. CnocobeH ocymecTs- VYK-1.1. OcyuiecTBisieT BEIOOp aKTyalbHbIX | 3HATH:
JSITH TIOUCK, KPUTHUECKHUH POCCHICKUX M 3apyOe’KHBIX HCTOYHUKOB, & 31- coBpeMeHHBIE METO/BI U HHCTPY-
aHaJ M3 U CHHTE3 MHPOpPMAINK, | TakK >Ke MOUCK, cOop u 00paboTKy MH(OpMa- | MEHTHI JUIS IPEJICTABIECHUS PE3yJIbTaTOB
MPUMEHSTh CUCTEMHBIN MTOJX0J | LUK, HEOOXOJUMOM JIJIs PELICHHS TIOCTaB- HAY4YHO-HCCIIEI0BATEIILCKON JIESITEbHO-
JUISl PEILICHHUST TIOCTaBJICHHBIX JICHHOH 3a1auu. cTH
3a1a4 Ymern:

VY1- npuUMeHSATh COBPEMEHHBIE METOIBI
W MHCTPYMEHTHI JJIS TIPE/ICTaBICHUS
pe3yIbTaTOB HAYYHO-
UCCIIE0BATEIbCKON AEATEIIEHOCTU
Baanersn:

B1- HaBbIkaMu pabOTHI ¢ HAYYHBIMH
WCTOYHHMKaMH HH(popManuu

VK-1.2. CucteMaTusupyeTr 1 KpUTHUECKH 3HaTh:
aHaIM3UPYyeT HH(POPMALHIO, TOJTyYEHHYIO 32 - METO0JIOTHIO TIOMCKa HH(OopManuu
13 pa3HbIX MCTOYHUKOB, B COOTBETCTBUH C JUISl HHTEJUICKTYaJIbHbIX 3a/1a4
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KO,H U HAUMCHOBAHHUC KOMIIC-
TCHIUHA

Kon u HanMeHOBaHUE UHIMKATOPA JOCTH-
skenust komnetenmu (MJIK)

KO,Z[ 1 HAUMCHOBAHUC PE3YyJIbTaTa O6y-
YCHMUA 110 JUCHUIIIINHE

Tpe6OBaHI/IHMI/I " yCJIOBUAMU 3a/1a4U.

YMmern:

VY2 - npuUMEeHATh METOIbI aHANIN3A MIPU
PELICHNH HHTEIUIEKTYaIbHBIX 33/1a9
Baagersn:

B3 - pa3HOOOpa3HEIMU CHCTEMHBIMH
METOJIaMH pa3paboTKH aJrOPUTMOB MPH
pELICHNH HHTEIUIEKTYAJIbHBIX 33/1a4

YK-1.3. Hcmons3yeT METOANKHA CHCTEMHOTO
MO/IX0J1a TIPU PELIEHUH MOCTaBJICHHBIX 3a-
Jaqa

3HaTh:

33 - METOIUKH CUCTEMHOTO MOAX0Aa
MIPY PEIICHUH MMOCTABJICHHBIX 3a/1a4
YMerh:

VY3 - npUMeHATh METOJUKU CUCTEMHOTO
MOJIX0/1a TIPY PEIICHUH MOCTaBICHHBIX
3a1a4

Baagersn:

B3 - BapuaTUBHOCTHIO METOAMK CH-
CTEeMHOTO ITOJIX0/1a TIPH PEIICHUH I10-
CTaBJIEHHBIX 3a/1a9

YK-2. CnocoGeH omnpenenirts
KpYT 3a]1a4 B paMKax
MIOCTaBJIEHHOH IIeJTN U BBIOU-
parth ONTUMaJIbHBIE CIOCOOBI HX
peleHus, UCXOs U3 IeHCTRY-
IOLIUX MPABOBBIX HOPM, UMe-
IOLIUXCS] PECYPCOB U OTPaHU-
YEHUHU

VK-2.1. IlpoBoauT aHaIM3 MOCTABIEHHOM
end 1 GopMyITupyeT COBOKYITHOCTE B3aU-
MOCBSI3aHHBIX 33]1a4, KOTOpbIe HE0OX0IUMO
pEelNTh IS €€ JOCTHKCHHUS.

3HaTh.

34-101X0b! K U3YUEHHIO IPEAMETHOM
00J1aCTH ¢ 1eNTbI0 BBIOOpA TEMBI UCCIIe-
JIOBaHUS

YMmerb.

VY4 - npoekTHpoBaTh yrnpaBieHHE HAYY-
HO-HCCIICI0BATEIbCKIMU pabOTaMu B
CTPYKTYPHOM MOJpa3ieIeHUH

Baangerb:
B4 — HaBBIKOM ITOCTAaHOBKH 3aJa4H HC-
CJIeIOBaHU.

YK-2.2. BeiOupaeT onTuMaibHbIN CI0CO0
peLIeHH s 3a1a4, HCXOAS 3 UMCIOIHXCS
pECypcoB M OrpaHHYCHHH.

3HaTh:

35 - yHupUIMpOBaHHBIE U
0OHOBIIIEMbIE METOJOIOTHH
omnucanus, cOopa M pa3MeTKH JaHHbIX,
a TaK)Ke MEXaHU3MbI KOHTPOJIS 3a
COOMIOICHNEM YKa3aHHBIX
METOI0JIOTUH

Ymers:

V5 - pa3pabaTbiBaTh
YHU(DUIINPOBAHHbBIE U OOHOBISIEMBIE
METO0JIOTUHU ONHCaHus, cOopa u
Pa3METKH JaHHBIX, & TAK)KE MEXaHU3MBI
KOHTPOJIS 32 COOFO/ICHIEM yKa3aHHBIX
METO0JIOT Uit

Baagern:
BS5 — HaBbIKamu cOopa M pa3MeTKH JaH-
HBIX

VYK-2.3. Ananusupyer AeHCTBYIOLIEE 3aK0-
HOJIaTEeJIbCTBO U [IPABOBBIE HOPMBI, PETyIIH-
pytomue o0nacTs npoheccnoHaIbHOM aes-
TCJIBHOCTH.

3HaTh:
36- K1acchl METOJIOB K
ITOPUTMOB MAIIMHHOTO 00yYeHHS

YMmern:

V6- craBuTh 337244 U
paszpabaThIBaTh HOBbIE METOJIBI U
AJITOPUTMBI MAIIMHHOT O O6y‘{eHI/Iﬂ

Baagersn:

B6- HaBBIKaMU IPUMEHEHUS COOTBET-
CTBy}OIlH/IX METOA0B MAILIMHHOI'O 06y-
YeHUs

[IKC-2.

CriocoOeH y4acTBOBaTh B 9KC-
IuryaTanuu o0beKToB npogec-
CUOHAJIBHOM J€STeNbHOCTU

IIKC-2.4.

JleMoHCTpHUpYeT yMeHHe paboTaTh C COBpe-
MEHHBIMH aNlapaTHBIMUA ¥ IPOTrPaMMHBIMHU
CPEICTBaMU CUCTEM YNPABICHHUSL.

3HaTh!

37 — HHCTpYMEHTANbHBIE CPEbL, IPO-
rpaMMHO-TEXHUUYECKHE IIaTHOPMBI IS
peuieHust npodecCHOHANBHBIX 33/1a4
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KO,H U HAUMCHOBAHHUC KOMIIC-
TCHIUHA

Kon u HanMeHOBaHUE UHIMKATOPA JOCTH-
skenust komnetenmu (MJIK)

KO,Z[ 1 HAUMCHOBAHUC PE3YyJIbTaTa O6y-
YCHMUA 110 JUCHUIIIINHE

38 — craHapThl JJ1sl OpraHu3anuy 1
HCTIONIb30BAaHHS METOJOB MAIIMHHOTO
00y9eHUs IPU PEIICHNH MPUKIATHBIX
3amadq

Ymersn:

V7 — NIpUMEHATh HUHCTPYMEHTAJIbHBIE
Cpenbl, TPOrpaMMHO-TEXHHUIECKHE
IaT(GOPMBI IS peIeHHs Mpogeccro-
HaJIbHBIX 33724

VY8 - IpOBOIUTE Pa3IMYHbIE BUBI HC-
CJICZIOBaHUSl TPOTPAMMHBIX IIPOIYKTOB
W/WIH annapaTHBIX CPEACTB IIPH pealu-
3allMM METOZ0B MAIIMHHOTO 00yUYeHHUs

Baagern:

B7 — HaBbIKaMy IpUMEHEHUS UHCTPY-
MEHTAJBHOTO 00ECIICUeHUs, YHUBEP-
CAIBHBIX W CTICIHAIN3UPOBAHHBIX S3bI-
KOB IIPOTPaMMHUPOBAHUS IS pa3padoT-
KH CHCTEM HCKYCCTBEHHOTO MHTEIIICKTA
B8 — MeTomonmoruei MammHHOTO 00Y-
YeHHsI IPU PEIICHUH MPUKIAIHBIX 3a7a4

4. O0beM TUCHUNINHBI

OOmumii 00beM TUCHMIIIMHBI COCTABIIIET 3 3a4eTHRIX enuHuIbl, 108 yacos.

Tabnuua 4.1.
AynuTOpHBIE 3aHATHS/KOHTAaKTHas padora,
yac. Camocros- Kon- ®dopma npome-
dopma Kypc/ pMa 11
TeJbHAas TPOJb, | XKYTOYHOU aTTe-
oOydeHust | cemectp [MpaxTuue- Jlaboparop-
Jlexumun pabota + qac. CTalMu
CKHE 3aHSITHS HbIC 3aHATHS
Ounas 3/6 16 32 - - 3a4eT
3 netrss 3ayer, KOH-
3aouHas 6 10 - 4 TpOJIbHAs pado-
cecenst
Ta
5.  CrpykTrypa u coaepxaHue TUCHUIINHBI

5.1. CtpykTypa AUCHUIIINHBI.
o4yHas popma o0ydyenus (OPO)

Tabmuua 5.1.1

CTpYKTypa AMCLMILIHHbI Ayn“fﬁf“i;i A
Ne Ho- CPC, | Bcero, Koz MJTK OrLieHOYHbBIE
" 11;4;31)- HaumenoBanwue pazgena | JL IIp. | JIa6. Hac. Hac. cpencea
Jiena
Merobt YK-1.1
KIacCUpUKaIuy U VK-1.2 Oruer o
perpeccun YK-1.3 —
1|1 5 | 10 20 35 | yK-2.1 P
VK-2.2 CKOMY 3a-
VK-2.3 HAHHIO
IKC-2.4
2 9 OOyuenue 6e3 yuureis 5 10 20 35 YK-1.1 Otuer 1o
YK-1.2 MIpaKTHYe-




YK-1.3 CKOMY 3a-
VK-2.1 TTaHHIO
YK-2.2
YK-2.3
I1KC-2.4
Hetfiponnsie cetn YK-1.1
YK-1.2
VK-1.3 Otuer no
3 |3 6 | 12 20 38 | VK-2.1 fpareries
VK-2.2 CKOMY 3a-
VK-2.3 HaRHo
[1IKC-2.4
YK-1.1
YK-1.2
YK-1.3 Bomnpocs! x
4 3ager - - - - - YK-2.1 YCTHOMY
YK-2.2 orpocy
YK-2.3
IIKC-2.4
Uroro: | 16 32 - 60 108
3a04Has popma o0ydenus (3PO):
AynuTopHbIe 3aHSI-
CTpyKTypa AUCIHIUIHHBI Tus, wac.
Ne Ho- CPC, | Bcero, Ko VK OrneHOYHbIE
n/n 11:[:5 HammenoBanue pasnena JL. Ip. JIa6. Hac. Hac. cpeictsa
Jena
YK-1.1
YR-1.2 Otuer 1o
MeTto b1 YK-1.3
1 1 KIaccupuKaIi u 2 3 20 25 VK-2.1 TpaKTHiC-
perpeccuu VK-2.2 CROMY 33~
VK-2.3 HAHHIO
IKC-2.4
YK-1.1
YK-1.2
VK-1.3 Oryer no
2 2 OOy4eHnue 6e3 yaures 2 3 20 25 YK-2.1 fpaxTHHe:
VK-2. CKOMY 3a-
VK-2.3 HAHIO
I1IKC-2.4
YK-1.1
YK-1.2
VK-1.3 Otuer 1o
3 |3 HelipoHHble ceTn 2 4 18 24 | YK-2.1 fpaKTHe:
VK-2.9 CKOMY 3a-
VK-2.3 HAHHIO
I1IKC-2.4
YK-1.1
YK-1.2
YK-1.3 Oryer o
4 KonrponbHas padora - - - 30 30 YK-2.1 KOHTPOJIb-
YK-2.2 HOH paboTte
YK-2.3
IIKC-2.4
YK-1.1
YK-1.2
YK-1.3 Bomnpocs! k
5 3a4er - - - - 4 YK-2.1 YCTHOMY
YK-2.2 ornpocy
YK-2.3
[1IKC-2.4




| UTOTO | 6 | 10 | | 88 | 108 |

04HO-3204Hast (popma o0ydenusi (O3PO): He peanusyercs

5.2. ConeprxaHue TUCHUTIIUHBI.

5.2.1. Coneprkanue pa3aeiaoB AUCIUTUIMHBI (TUIAKTUYECKHUE SIMHULIBI ).

Paznen 1. «Metons! kinaccupukanuu u perpeccun». (1.1) O0yuenue ¢ yaurenem (3agadv u
anroputmsl). (1.2) [punuun Mmunnmuzanuu smrupudeckoro pucka. (1.3) Ipunuun makcumMuzanuu
npaBaononoous. Teopema baiteca. (1.4) Ommubka cMmemenust u omuoOka pazopoca. unemma cmere-
Hus-paszopoca. (1.5) O600meHHbIi MeTpruyeckuii kiaaccudurkarop. Oynkmuu paccrostaus. (1.6) Jloru-
yeckuil anroput™m kiaccuduxanuu. Kpurepuun unndopmarusroctu. (1.7) Buasl npuznakos. OTtOop
npusHakoB. One-hot-encoding. (1.8) Merpuku kinaccudukanuuu. TogHOCTD, MOTHOTA, F-Mepa. Bupt
omu6ok. Confusion matrix. (1.9) Anroputmsl mocTpoeHus: periaromero aepesa. Munekc JxuHu.
(1.10) Cayyaitnpiii nec. AITOPUTM THOCTpOEHUsi aHcambOis pemraomux jaepeBbeB. (1.11) Pemykius
pemratomux nepesbeB.(1.12) Aucam6im moneneid. barrunr. (1.13) Byctunr. Anroputm AdaBoost.
(1.14) Anroput™m AnyBoost. I'paguentrsrit 6yctunr. (1.15) I'pagueHTHBII OyCTHHT HaJ peIAIOIIUMHU
JIEPEBbSIMH.

Paznen 2. «OGyuenue 6e3 yuutens». (2.1) O0ydyenue O6e3 yuutens (3aaydl ¥ alTOPUTMBI).
(2.2) Meton 6mmkaiimmx coceneit. (2.3) Meroa nmap3eHOBCKUX OKOH. (2.4) MeToa OmopHBIX BEKTOPOB.
Kernel trick. (2.5) Busyanusaiusi MHOTOMEPHBIX JaHHBIX U aJTOPUTMBI TOHMKEHHS Pa3MEPHOCTH.
(2.6) AnroputMmsl Kinactepuzanuu. Metpuku pacctostauil. K-means u SVD

Paznen 3. «Heiiponnsie cetn». (3.1) Monens MakKannoka-ITurrca. [lepuentpon Pozenbnarra.
Heiiponnas peanuzanusa jormdeckux (GyHkuuid. (3.2) OyHKIUM aKTUBAIMU M (YHKIUH OIIHOOK.
Knaccudukanus u perpeccus. (3.3) I'paguenTtHblil cmyck u ero Busl. (3.4) MHorocioliHass HEMpOH-
Has ceThb. MeToa oOpaTHOro pacmpocTpaHeHus omuoOku. [Ipobnema 3aryxaronux rpaaueHToB. (3.5)
OOyueHne HeMpOHHOW ceTH Kak 3ajada onTUMH3anuu. CTOXaCTUYECKMH TPaJUEeHTHBINA CIYCK C MO-
MeHTaMH, anropuT™Mbl RMSProp u Adam. (3.6) [lannbie ans oOydenus: train, test, validation BeiGop-
Ku. MoHMTOpUHT nporiecca oOydenus cetu. (3.7) Mcnonb3oBaHue MapayuieNibHbIX BBIYUCIECHUH B ITy-
6okxoM oOyuenuu. (3.8) IlapamuiensHas onTUMU3alMs rUIIepIapaMeTpoB HeUpOoHHOM ceTh. (3.9) ApxuTek-
Typa cBEépTouHON HeipoHHOoM cetu. [Tpunimn “shared weights”, cBépTka, mymauur, muauHr. (3.10) Ap-
XUTEKTypa CBEPTOYHOW HEHpOHHOM ceTH. KapThl MpH3HAKOB M CBSI3b C AITOPUTMAMU KOMITBIOTEPHOTO
3penus. (3.11) CoBpemennsie cBéprounble cetr. Moaemun VGG-16 u ResNet. Mexanusm Buumanus. [Ipo-
OseMbI CBEPTOUYHBIX CETeW M KarcyabHbIe ceTH. (3.12) 3agaun ananmza nocnenoBarenbHocTed. [Ipunimmn
MIOCTPOCHUSI PEKYPPEHTHBIX HeWpoHHBIX cerell. (3.13) PexyppentHbie HeiiponHsie cetu. SAueiiku LSTM u
GRU. Mexanu3m Baumanus. (3.14) 3amaun 06paboTku ecTecTBEeHHOTO s3bika. [loaxo Ha ocHOBe bag of

words. Metox TF-IDF. Ctammunr. Jlemmaruzanus. Cron-ciosa. (3.15) BekropHoe npeacraBieHne ciioB
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u sMOeyiuHr. Monens word2vec. (3.16) Apxutektypa aBTosHKOAEpa. KOIMPOBIIMK U 1EKOAUPOBILHK.
(3.17) ABTO3HKOEPHI U IPOCTPAHCTBO KOAOB. I eHepalysi HOBbIX 00BEKTOB. BapralimoHHbIE aBTOIHKO/IE-
peL. (3.18) I'enepatuBHbIe cocTs3atenbHble ceTd. AnroputM oOydeHust GAN. (3.19) 3agada oOyueHHs ¢
MOJIKpeTieHneM. MapKOCKHii Tiporiece npuHsaTus perreHuit. (3.20) ObydeHue ¢ MOaKpeIyICHHEeM U ajlro-

put™ Q-learning. (3.21) I'paguentst o crparerusm u REINFORCE anroputm.

5.2.2. ConeprkaHue AUCIMIUTMHBI IO BUAAM Y4eOHBIX 3aHATHH.

JIeKIIUOHHBIE 3aHATUSA
Tabmuma 5.2.1

No Howmep pas- O0mneMm, yac.
o | AcTa aucuu- 000 | 300 | 0300 Tema nexuun
TUTHHBI
1 1 5 2 - MeTo bl KiTacCU(DUKALUU U PETPECCHH
2 2 5 2 - O6yuenue 6e3 yuauresst
3 3 6 2 - HeiipoHHsbIe ceTH
HUrtoro: 16 6 - -

HpaKTI/I'lCCKI/Ie 3aHATHUSA

Tabmnwuia 5.2.2
No Howmep pas- O0newMm, vac.
W | Aemammem- | o 300 0300 TeMa NPaKTHYUECKOTO 3aHATHS
TIJTTMHBI

1 1 10 3 - Meto bl KiTacCH(DHUKAINU U PETPECCHH

2 2 10 3 - O6yuenne 6e3 yuauresst

3 3 12 4 - HeiipoHHsle ceTH

Hroro: 32 10 -

JlaGopaTopHblie paGoTbl He NMPeIyCMOTPEHbI Y41eOHBIM IIJIAHOM

CamocrosiTesibHast padoTa CTyIeHTA
Tabnuma 5.2.3

Ne Howmep pas- O0mneMm, yac.
JieNa JUCLy- Tema Bun CPC
T 00O | 300 | 0300
1 1 20 20 - Merone! knaccuuxaiyn Pemenne 3amay
U perpeccuu
2 2 20 20 - OOydenue 6e3 yaurens Pemenne 3amau
3 3 20 18 - Heiiponnsie cetu Pemenne 3agau
4 KontponbHas ) 30 ) BrinonHeHe KOHTPOJIBHON PabOTHI
pabora
5 | zauer - 4 IToaroToBka k 3a4ety
HUroro: 60 92 -

5.2.3. IlpenogaBanue JUCHUIUIMHBI BEIETCS C MPUMEHEHHUEM CIEYIOUINX BHUJOB 00pa3oBaTeib-
HBIX TEXHOJIOTHI:

— Jekuus — O6ecea U JIeKIUs - BU3yaiau3alus ydeOHOro MaTepuaa;

— pabota B MajbIX Ipynnax (MpakTUYECKHE 3aHATHSA);

6. TemaTuka KypcoBbIX padoT/ MPOEKTOB

KypcoBas pabora o Kypcy He mperycMOTpeHa



7. KoHTpoJbHbIe padoThl AJ1s1 3204HOi hopMbI 00yUeHUs

MeTtoanueckue yka3aHHs K KOHTPOJIbHOM paboTe pa3MelieHbl Ha miaTtdopme educon2 B paszene
JUCHUITIIMHBI ((MGTOI[BI MamIMHHOI'O OGy‘-ICHI/I}I»

8. Ouemca pe3yJabTaTOB OCBOCHUS NUCHUIIIMHBI

8

oOyuJaronuxcsi O4HON popMbl 00yUEHHUS MIpeicTaBiIeHa B Tadumie 8. 1.

.1. Kpurepun oLeHUBaHUSA CTENEHU IIOJHOTBI M KAauyecTBAa OCBOCHMS KOMIIETEHIMH B
COOTBETCTBHH C TUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [lpunoxenun 1.
8.2. PeiiTuHroBas cucreMa OLCHMBAHHUS CTENEHU IIOJHOTHI M Ka4eCTBA OCBOEHUS KOMIIETCHLIUN

Tabnuma 8.1
. KonuuectBo
Ne /it Buasl MeponpHsTHI B paMKaX TEKYIIEr0 KOHTPOJIS 6
AJIIOB
1 Tekymas aTTecTalus
3amuTa NpakTHYECKOro 3aganus Nel 0-15
NTOI'O 3a nepByIO TEKYIIYIO0 aTTECTALNIO 0-15
2 TeKyIas aTTecTaIus
3aiura IMPaKTHYECKOro 3amanus Ne2 0-15
NTOI'O 3a BTOpyO TEKYIIYIO aTTECTAITHIO 0-15
3 TeKymas aTTeCTaIus
3amyra OpaKTHYECKOTo 3amaHus Ne3 0-10
YcTHBIH onpoc 0-60
NTOI'O 3a TpeTpIo TEKYIIYIO aTTECTAIINIO 0-70
BCEI'O no kypcy 100

8.3. PeliTHHroOBas crucremMa OLEHUBAHUSA CTEIIEHU ITOJTHOTHI M KAYECTBA OCBOECHUST KOMIIETEHIIUIA

o0yyaromuxcs 3a04HOi (popMbl 00yUeHHs MpeIcTaBleHa B Tabauie 8.2.

Tabmuma 8.2
Ne n/mn Bunsl MeponpusaTHil B paMKax TEKYIIErO KOHTPOJIA KonuuecTtBo 6ansos

1 3amuTa npakTudeckoro 3ananus Nel 0-15
2 3ammra npakTHYecKoro 3agaHus Ne2 0-15
3 3amuTa MpakTUIecKoro 3amanus Ne3 0-10
4 YcTHBIH ompoc 0-20
5 BrIimonHeHne KOHTPOJIBHOM PabOTHI 0-40

BCET'O 100

9.  YuedHO-MeTOAUYECKOE U HH(POPMAINIHOHHOE 00ecTieYeHre TN CIUIIIHHbI

9.1. IlepeueHpb pekOMeHIyeMoii auTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHnHbIe TpoheccuoHaNbHbIe 0a3bl TaHHBIX U MH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBbI
DNeKTpOHHBIN KaTanor/JnekTponHas oubnuoreka TUY http://webirbis.tsogu.ru/
Hudposoii oOpazoBaTenbHblil pecypc — 6ubanoreunas cucrema [PR SMART —

https://www.iprbookshop.ru/

DnexkTpoHHO-0nOIMoTeyHast cucreMa «KoHCcynbTanT cryaeHtay www.studentlibrary.ru

OnexkTpoHHO-0nOIMOoTeyHast cucteMa «Jlanp» https://e.lanbook.com

O6paszoparenbHas miathopma FOPAUT www.urait.ru
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Hayunas snektponnas 6ubmmoreka ELIBRARY.RU http://www.elibrary.ru

Hanmonanwsnas snextponnas oubiaunoreka (HObB)

bubimoreku HeTIHBIX By30B Poccuu :

OnektpoHHas HedrerazoBas oubauoreka PI'Y HedTn u raza um. ['yOkuna
http://elib.gubkin.ru/,

OnexktpoHHas Oubauoreka Y PUMCKOTo rocy1apcTBEHHOTO HEPTSIHOTO TEXHUYECKOTO YHHBEP-
cureta http://bibl.rusoil.net/

bubimoreyno-uHGOPMAITMOHHBINA KOMIUIEKC YXTHHCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO
yauBepcuteta YI'TY http://lib.ugtu.net/books

9HeKTp0HHa${ CIipaBO4YHasA CUCTEMA HOpMaTHBHO-TCXHquCKOﬁ JOKYMEHTAllU «TCXHOpMa-
THUB»

OKBCOH- undopmanrnonHas cuctemMa J0CTyma K JIEKTPOHHBIM KaTajoraMm 0u0iImoTek chepbl
00pa3oBaHMs U HAYKU

9.3. JIunieH3MOHHOE U CBOOOHO PACIPOCTPAHIEMOE TPOrpaMMHOe 00ecTieueHne, B T.4. OTeUe-

CTBCHHOTI'O ITPOU3BOJICTBA:
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 Anaekc -

MyStem 3.1

Microsoft Windows
1. Microsoft Office Professional Plus.

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

10. MaTepHaJIbHO-TeXHI/I‘IeCKOQ odecneyeHue AUCIHHUIIIIMHBI

[Tomemienust uig NMpPOBEAEHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOJUMBIM 000PYI0BaHHEM U TEXHUUYECKUMH CPECTBAMU O0YUEHHUS.

Tab6muna 10.1

OolecnieueHHOCTH MaTepPHATIBLHO-TEXHUYECKHX ycaoBuil peasuzauuu OIIOII BO

Ne HammenoBanue y4eOHbIX | HanmeHOBaHMe moMerneHuil Ui npoBeaeHus | Anpec (MECTOMON0KEHNE) TIOMEIIeHIH

/T | mMpeIMeTOB, KypCcOB, JUCIH- | BCEX BUAOB yUeOHOMW A€ATEIHHOCTH, IpeAy- | JJIs IPOBEJACHHS BCEX BUIOB YIEOHOM
IUTHH (MO ), IPAKTUKY, | CMOTPEHHON Y4eOHBIM ILIAHOM, B TOM YHCIIC JIeSITEIbHOCTH, TIPEyCMOTPEHHON
WHBIX BHJOB YYCOHOM Jes- | TOMEIIEHHUS U1 CAMOCTOSTEIBHOM paboThl, ¢ | y4eOHBIM IUTAaHOM (B CIyYae peannsa-
TENBHOCTH, MPEyCMOTPEH- | yKa3aHHEM IepeYHsl OCHOBHOTO 000pynoBa- | IuH 00pa30BaTebHON IPOTrPaMMBI B
HBIX YY9E€OHBIM IDTAHOM 00- HUSl, Y9eOHO- HATJISIIHBIX TOCOOHH ceTeBol (popMe TOTONHUTETFHO YKa3hl-
pazoBaTeNbHON NPOTrpaMMBbl BAeTCs HAUMEHOBAaHME OpraHU3alHH, C

KOTOPOH 3aKJIF0YCH JJOTOBOP)
1 2 3 4
1 Metoabl MammmHHOTO 00Y- |JIeKIMOHHBIC 3aHATHS: 625039, TromeHnckas o6actsh, r. Tio-
YeHUS YueOHas aytuTopus s MPOBEJACHUS 3aHATHI |MeHb, yiI. MenbHukaiire, 1. 70

JIEKIIMOHHOT'O THUIIA; TPYNIIOBBIX U UHIUBHIY-
QIBHBIX KOHCYJIbTALIUI; TEKYILEr0 KOHTPOJIS 1
MIPOMEXYTOYHOM aTTeCTAINH,

OCHaIIEHHOCTE!

YuebHasg MeOelb: CTOJIBI, CTYIIbs, JOCKA ayIH-
TOpHaS.

Mouo06nok — 1 mr., , npoekrop-1 mwr., , aKy-
CTHYECKasi CUCTeMA (KOJOHKH) — 4 IIT., Ipo-
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eKIUOHHBIN 3KpaH — 1 1IT., JOKyMEeHT-Kamepa
— 1 wr., Tenesusop — 2 WIT.

[IpakTudeckue 3aHATUSL: 625039, Tromenckas o6acth, . Tio-
VYueOHast ayiuTOpHs s NPOBEACHUS 3aHATHI [MeHb, yi1. MenbHukaiite, a. 70
CEMUHAPCKOTo TUMA (MTPAKTUUECKHUE 3aHITHA);
TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTA-
LU{; TEKYILEro KOHTPOJISI U IPOMEKYTOUHOM
aTTecTaluy,

OCHaIIEHHOCTE!

VYueOHas MeOemb: CTOMBI, CTYIbs, JOCKA ayIH-
TOpHAs.

Mono010K — 1 mrt., , mpoekTop-1 mr., , aKy-
CTHYEeCcKasl cucTeMa (KOJIOHKH) — 4 MT., Ipo-
eKLMOHHBIN 2KpaH — | WT., JOKyMEHT-Kamepa
— | ., TeneBuzop — 2 wr.

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeToauueckue yKazaHus 10 MOATOTOBKE K MPAKTUUYECKUM 3aHATHSM.

KoHTponb ycrieBaeMOCTH MO AMCLUILIIMHE OCYLIECTBIIAETCS C MOMOIIBIO CIENYIOIIMX OLEHOY-
HbIx cpenacts: 3AJJAYA (BAJAHUE). Onucanue TeXHOIOTHH MPUMEHEHUS 3a/1a4/ 3aJaHHii:

— 3ajava BBINOIHIETCS B paMKax Ka)J10ro pas3jesia Kypca ¢ LeJIbI0 YCBOSHHMSI POCIYILIAHHOTO
CTYJCHTOM TEOPETHUYECKOT0 MaTepuaa. 3aauu JOJKHBI ObITh CIaHbI B IEPUO]T IPOUTEHUS Kypca.

— Cpaua paboThl mpeAcTaBisieT co00i MpeaocTaBiIcHHe 0TYEéTa B CBOOOAHON (hopMe B MHCH-
MEHHOM WJIA 3JIEKTPOHHOM BHUJIE U, B Cllydae HEOOXOJUMOCTH, YCTHBIE OTBETHI Ha YTOYHSIOIINE BO-
MIPOCHI 110 OTJENIBHBIM 33/1a4aM.
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[Tpunoxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHUA KOMIIETEHIMH U KPUTEPHH UX OLlCHMBAHUS

JucnumimHa MammHHOe 00yYeHue
Kon, nanpasnenue noarorosku 27.03.04 YmpaBieHue B TEXHUYECKUX CUCTEMax
Hanpasnennocts (mpoduis): _MHTemIeKTyalbHble CUCTEMbBI U CPEJICTBA ABTOMAaTU3UPOBAHHOIO YIIPABICHHUS

Ko
A Kpurepun olieHnBaHus pe3yIbTaTOB 00yUCHUS
KoMIie- Ko u HauMeHOBaHHUE pe-
TCHIMH 3yabTaTa 0Oy4EHHs MO
JUCIIATUTAHE 1-2 3 4 5
VK-1 VYK-1.1. OcymiectBnser Bol- | 3HATD: He 3Haet coBpemen- YacTuyHO 3HAET CO- 3HaeT COBPEMEHHbIE Me- | 3HAET B MOIHOM 00beMe

00p aKTyaJbHBIX POCCHIl-
CKHX U 3apy0Oe)KHBIX HCTOY-
HHKOB, a TaK K¢ MOHCK,
cbop u 00paboTKy HHPOP-
MamuH, HeoOX0 MO AJIs
peLICHHUS TOCTaBJICHHOM
3a1a49u.

31- coBpeMEHHBIE METO/BI
¥ HHCTPYMEHTBHI JUIS TIpeI-
CTaBJICHUS PE3yJIbTaTOB
Hay4JHO-
HCCIIEI0BATEIbCKON J1es-
TENBHOCTH

HBIC METO/IBI ¥ UH-
CTPYMEHTHI JUIA IIpeJi-
CTaBJICHUS PE3ybTa-
TOB Hay4HO-
WCCIIE0BATEIbCKON
JIeSITEIIbHOCTH

BPEMCHHBIC MCTOJBI 1
HWHCTPYMCHTBI IJIA
MNpeACTaBJICHUS pC-
3yJIbTATOB HAYYHO-
PICCJ'IG,I[OBaTeJIbCKOﬁ
JACATCIBbHOCTHU

TOJAbI U UHCTPYMCHTBI
JUIA TIPEACTABIICHUSA pe-
3YyJIbTAaTOB HAYYHO-
HCCH@Z[OBaTeHLCKOfI A€~
TCIBbHOCTHU

MHCTPYMEHTAJIbHBIE
Cpenbl, IpOrpaMMHO-
TEXHHYECKHE TIIaT-
(OPMBI 1711 peeHus
podecCHOHANBHBIX
3amaq

YMmern:

V1- npuMeHSTH COBpe-
MCHHBIC ME€TOJbI U UH-
CprMeHTI)I IS Hpe[[CTaB-
JIEHUs pe3yJIbTaTOB HAy4-

He ymeer npumensrts
COBpPEMEHHBIE METOMBI
U MHCTPYMEHTHI IS
MIPEJCTaBICHUS pe-
3yJIbTaTOB HAYYHO-

YacTuuHO ymeeT mpHu-
MEHSATH COBPEMEHHBIE
METOBI U MHCTPYMEH-
THI JUIS TIPEICTaBICHUS
pe3yIbTaTOB HAyYHO-

YMmeeT npuMeHsTh Co-
BPEMEHHBIE METO/IbI U
UHCTPYMEHTBI JJIS IIPE.I-
CTaBJICHUS PE3YJIbTATOB
Hay4HO-

B nonom o0beme
yMeeT IPUMEHSITh CO-
BPEMEHHBIC METOJIbI U
HHCTPYMEHTHI IS
MPECTABIICHUS Pe-

HO-HCCJIeI0BATEIbCKOMN HCCJIeI0BATEIbCKOM HCCJIEI0BATEbCKOM HCCIE0BAaTENbCKOM Aesi- | 3yJbTaTOB HAYYHO-

JIeSITEILHOCTH JIeSITEILHOCTH JIeSITEILHOCTH TEJILHOCTH HCCIIeI0BATEIbCKOM
IESITEILHOCTH

Baanern: He Bnageer HaBpikamMu | YacTUUHO HaBBIKAMH Bnaneer naBrikamu pa- Brnaneet B moaHOM

B1- HaBBIKaMH pabOTHI C
HayYHBIMH UCTOYHUKAMHU

paboTHI C HAYYHBIMH
MCTOYHHKaMH HHpOpP-

paboTHI C HAYYHBIMH
MCTOYHHKaMH HHpOpP-

0OTbI ¢ HAYYHBIMH HC-
TOYHUKAMH UH(OPMAaLIH

00beMe HaBBIKAMH pa-
0OOTEI C HAay4YHbIMH HC-

nHpopmanuu Manuu Maluu TOYHHKaMH UH(OpMa-
LMK
VYK-1.2. Cucrematusupyer 1 | 3HATh: He 3naer meronomno- YacTHuHO 3HaeT MeTO- | 3HAET METOOJIOTHIO 3HaeT B MOJHOM 00be-

KPUTHYECKH aHATU3UPYET
nHGOPMAIINIO, TIOTYYEHHYIO
13 Pa3HBIX HCTOYHUKOB, B

COOTBETCTBHUH C TPEOOBaHHU-

32 - METOI0JIOTHIO ITIONCKA
HH(POPMALIUY TSI HHTEJI-
JICKTYaJIbHBIX 3a1a4

THUIO MTO¥CKa HHpOpMa-
WU 17151 MTHTEIUICKTY-
aIbHBIX 3a7a4

JIOJIOTHIO TIOMCKA HH-
dbopmManuu s MHTEI-
JIEKTyallbHBIX 33724

rovcka nHopmanuu
JUTS MHTEJUIEKTYaIbHBIX
3a1a4

Me METOJIOJIOTHIO TT0-
rcka nHhOpMaIU JJIs
HMHTEJIEKTYaTbHBIX
3a7a4




Kon

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

KoMIIe- Koz 1 HauMeHOBaHHeE pe-
TeHImMHK 3yabTaTa OOYYEHHS MO
JIACLUILIAHE 1-2 3 4 5
SIMM 1 YCJIOBUSIMU 3aJa4H. YMmern: He ymeer npumeHaTh YacTuyHO yMeeT Npu- YMeeT npuMeHsITh Me- YMeeT B MOJHOM 00b-
Y2- npuUMeHATh METOIBI METO/Ibl aHaJIN3a IpU MEHSTh METOJbI AHAJIM- | TOJbI aHAJIU3a IPHU pe- €M€ IPUMEHATh METO-
aHaIM3a MpU pelieHUH pELICHUU UHTEIUIEKTY- | 3a IpU PEeIIeHUH UH- IIEHUU UHTEIJIEKTYallb- JIbl aHAJIM3a MpU pele-
MHTEJJIEKTYalbHBIX 337]a4 | aJbHBIX 3a/1a4 TEJUIEKTYalIbHBIX 3a/1a4 | HBIX 3a]1a4 HUUW UHTEIUIEKTYaJIb-
HBIX 3a7a4
Baanern: He Brnageet pa3noo06- YacTuuHO BlIageeT Bnaneet pa3znoobpas- Bnaneer B nmonHoM
B2 - pa3zHoo6pa3HbIMU Pa3HBIMH CUCTEMHBIMU | pa3HOOOpa3HBIMU CH- HBIMU CUCTEMHBIMHU Me- 00BeMe pa3HOOOpas-
CHCTEMHBIMH METOJIaMHU METOJ[aMH pa3pabOTKh | CTEMHBIMH METOIaMU TOJIaMH Pa3pabOTKH aj- HBIMU CUCTEMHBIMHU
pa3pabOTKH aJrOPUTMOB aJrOPUTMOB TIPH pe- pa3paboTKH aaropuT- TOPUTMOB TNIPH PEIICHUH | METOJaMHU Pa3padOTKH
MIPU PEILICHUN UHTEIUIEK- LIEHUH UHTEIIIEKTY- MOB IPY PELIEHUU UH- | UHTEJUIEKTyaJIbHbIX 3a- AJITOPUTMOB NpU pe-
TyaJIbHBIX 3aJa4 aIbHBIX 3a7ad TEJUIEKTyalbHbIX 3a/1a4 | a4 LIEHUH UHTEJIIEKTY-
aIbHBIX 3a1ad
VK-1.3. Mcnonb3yer MeTo- 3HATB: He 3naeT MmeToaukmn YacTHYHO 3HAeT METO- | 3HAET METOJNKH CH- 3HaeT B ITOJIHOM 00Be-
UK CHCTEMHOTO IIOAX01a 33 - METOOUKH CUCTEMHO- | CHCTEMHOIO IIOAX01a JIUKHA CUCTEMHOI'O NOJI- | CTEMHOIO MOAX0/a PU M€ METOJIUKH CHCTEM-
P PELIEHUH TOCTABIIEH- ro NMOAX0Ja IPU PELIEHUH | MPH PELICHUU NOCTaB- | X0Ja IPU PELIEHUU pELIEHNH MTOCTABJIEHHBIX | HOI'O MOJAXOJa NpH pe-
HBIX 3a7a4 MMOCTABJICHHBIX 3a/1a4 JICHHBIX 33724 IMOCTAaBJICHHBIX 3a/1a4 3a1a4 IIEHWUHU TTOCTaBJICHHBIX
3a7a4
Ymern: He ymeer npuMeHaTh YacTuyHO yMeeT Npu- YMeer IpUMeHsTh Me- YMeeT B IOJIHOM 00b-
V3 - npuMEHSTh METOJIUKH | METOJAUKH CUCTEMHOTO | MEHSATh METOJIUKH CH- TOJIUKHA CUCTEMHOTO eMe IPUMEHSATh METO-
CHUCTEMHOT0 MOJIX0/a TIPU | MOJX0/ia MPHU PEeUIeHUH | CTEMHOTO MOAX0Jia MPU | MOAX0JIa PU PEeIIEHUU JIMKU CUCTEMHOTO TOJI-
PENIeHNN TOCTaBIECHHBIX IMOCTaBJICHHBIX 3a/a4 pelIeHnH OCTaBIeH- MMOCTAaBJICHHBIX 3a/1a4 X0/J1a TIPU peuIeHuH
3a7a4 HBIX 3a/a4 MTOCTABJICHHBIX 3a/a4
Baagers: He Bnaneer Bapuatus- | YactuuHo Biazeer Bunageer BapuaTuBHO- Buiageer B nonHom
B3 - BapuaTuBHOCTHIO HOCTBIO METOIHUK CH- BapUaTHUBHOCTBIO Me- CTBIO METOJUK CHCTEM- 0o0BeMe BapHaTHBHO-
METOJIMK CUCTEMHOIO MOA- | CTEMHOIO MOJAX0J]IA IPU | TOAUK CUCTEMHOTO HOT'O NOJX0Aa MpH pe- CTBIO METOIUK CH-
X0J1a IpU PELIEHUH 110~ pELIeHUH OCTaBIEH- MOJIX0/JA IPU PELUEHUHU | LIEHUH ITOCTABJIECHHBIX CTEMHOTO 0IX0/1a IPH
CTaBJICHHBIX 33J1a4 HEIX 33]1a4 IIOCTABJICHHBIX 3aa4 3a1a4 peLIeHUH TOCTaBIIEH-
HBIX 3a7a4
VK-2 VYK-2.1. IlpoBoaut aHanus 3HaTh. He 3naet nogxoas! K YacTUYHO 3HAET MO~ 3HaeT NOJX0/bl K U3Y- 3HaEeT B IIOJIHOM 00be-

TIOCTABJICHHOH 1iesu U Gop-
MYJIHPYET COBOKYITHOCTh
B3aMMOCBJ3aHHBIX 3aJa4,
KOTOpBIE HE00X0AUMO pe-

34-1oaX0ab!l K U3y4EHUIO
MPEIMETHON 00JIaCTH C
ENTBI0 BEIOOPA TEMBI HC-
CIJIeJOBAHUS

W3YYCHUIO MPEIMETHOMN
00JaCTH C TENBIO BBI-
06opa TeMbl UcClie0Ba-
HUA

XOJ1bI K U3Y4EHHIO
MIPEeIMETHON 00IaCTH C
LIENTBI0 BEIOOPA TEMBI
UCCIIEJOBaHUS

YEHUIO MTPEAMETHON 00-
JIACTH C TENbI0 BBIOOpa
TEMBI MCCIIeIOBAHUSI

M€ MOJXOIbI K N3yde-
HUIO IPEIMETHOH 00-
JIACTH C LIeNbI0 BEIOOpa
TCEMBI UCCJICTOBAHUA
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Kon
KOMIIE-
TEHIINHA

Kon un HanmeHoBaHue pe-
3ynbraTa 00y4eHHs 1o
JVICIUTIITMHE

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

1-2

IIATH OJ19 €€ JOCTHXKCHUA.

Ymers:

VY4 - nmpoekTupoBaTh
yIpaBJIeHUE HAY4HO-
UCCIIeI0BaTeIbCKUMH Pa-
060TaMH B CTPYKTYPHOM
NOJIpa3/ieIeHUN

He ymeer npoextupo-
BATh yIPaBICHUC
Hay4YHO-
HCCIIeI0BATEIbCKIUMH
paboTaMu B CTPYKTYp-
HOM MOJIpa3fCICHUH

YacTuyHO ymeeT npo-
eKTHPOBAThH YIIPaBIIC-
HHE HAYYHO-
HCCIIeI0BATEbCKIMH
paboTaMu B CTPYKTYp-
HOM MOJIpa3ACICHUH

YMeeT npoeKTUpoBaTh
yIIpaBJIeHUE HayYHO-
HCCIIeI0BATEIECKUMH
pabotamu B CTPYKTYp-
HOM TIO/Ipa3/IC/ICHUH

YMeer B MOTHOM 00B-
eMe IPOEKTHPOBAaTh
yIpaBlCHHE HAYIHO-
HCCIIeI0BATENbCKIMH
paboTaMu B CTPYKTYp-
HOM MOIpa3ACICHUH

Baagern:
B4 — HaBBEIKOM ITOCTAHOB-
KU 3aJ1a9H UCCIICIOBaHMS.

He BinaneeT HaBBIKOM
IMOCTAHOBKH 3a1a4H
HCCIIEIOBAHMS

YacTuyHO BnajzieeT
HABBIKOM ITIOCTAHOBKHA
3aJla4M UCCICAOBAHUS

Bnangeer HaBBIKOM IT10-
CTaHOBKHM 3aJIauM MCCJe-
JOBaHUSA

Bnageer B moHom
00beMe HaBBIKOM I10-
CTAaHOBKH 3a1a4YU UC-
CJIEIOBAHUS

VYK-2.2. Beibupaer onru-
MaJIBHBIA CIIOCO0 pereHus
3aj1a4, UCXOAS U3 UMEIO-
IIAXCSl PECYPCOB M OTPaHH-
YEHUH.

3HaTh!

35 - yHHUIIPOBAaHHBIE 1
0OHOBIIIEMbIE METOJI0JI0-
THH

omucaHus, cOopa u pas-
METKH JIaHHBIX,

a TaK)ke MEXaHU3MbI KOH-

He 3naer yaudummpo-
BaHHBIC U
0OHOBIIIEMbIE METOI0-
J0TUN

omucaHus, coopa u
pa3METKH JaHHBIX,

a TaK)Ke MEXaHU3MBI

YacTH4HO 3HAET YHU-
¢unupoBaHHbIC U
0OHOBIIIEMbIE METOI0-
J0TUN

omucanus, coopa u
pa3METKH JaHHBIX,

a TaK)Ke MEXaHU3MBI

3HaeT yHH(UIIMPOBaH-
HBIC U

OOHOBIIsIEMbIE METOIO-
JI0THUHN

omucaHud, cOopa u pas-
METKH JIaHHBIX,

a TaK)Ke MEXaHU3MBI

3HaeT B IOJIHOM 00be-
Me YHH(QHUIHPOBAaHHEIC
u

0OHOBJIIIEMBIE METOIO-
JIOTUH

onucanus, coopa u
pa3MeTKH JaHHBIX,

TpOJIs 32 KOHTPOJIA 32 KOHTPOJIS 32 KOHTpPOJIA 32 a TaK)Ke MEXaHHU3MBI
COOJIOAEHNEM YKa3aHHBIX | COOJIIOJICHUEM YKa3aH- | COONIOJEHHEM yKa3aH- | COONIOAEHHEM yKa3aH- KOHTPOJIS 3a
METOJI0JI0THit HBIX HBIX HBIX coOII0/ICHNEM yKa3aH-
METOI0JIOTUH METOJI0JIOTUH METOJI0JIOTUI HBIX

METOL0JIOT U
Ymers: He ymeer pazpabatsi- YactuyHo ymeer pas- Ymeer pa3pabaTeiBaTh YMeer B TOTHOM 00B-
V5 - pazpabaTrIBaTh BaTh pabaThIBaTh YHH(DUIIUPOBaHHEIC U eMe pa3pabaTbIBaTh
YHAGHUIMPOBAHHBIE U 00- | YHH(UIMPOBaHHBIC U YHA(QUIHNPOBAHHBIE U OOHOBJIsIEMBIC YHA(QUINPOBAHHBIE U
HOBJISIEMbIE oOHOBIIsIEMbIE oOHOBIIIEMBIE METO/IOJIOTHH OTIMCAaHus, | OOHOBIIsIEMbIE
METO/I0JIOTUH OTIMCAHUS, METO/I0JIOTUH OIHCa- METO/I0JIOT U OTIHCa- cbopa n METO/I0JIOTUH OTIHCaA-

cbopa u

Pa3sMETKU JTaHHBIX, a TaK-
KE€ MEXAHU3MBI KOHTPOJIA
3a coOIO/IEHIEM yKa3aH-
HBIX

METOJI0JIOTUH

HU, cOopa 1
Pa3sMETKU JaHHBIX, a
TAKXXE MEXaHHU3MbI
KOHTPOJIS 3a cobumoe-
HUEM YKa3aHHBIX
METOJI0JIOTUH

HU, cOopa 1
PasMETKU JaHHBIX, a
TAaKXXE MEXaHHU3MBbI
KOHTPOJIS 3a coOmoe-
HUEM YKa3aHHBIX
METOJI0JIOTUH

Pa3METKH JaHHBIX, a
TAaKXE MECXaHU3MbI KOH-
TPOJIS 32 COOJIOICHUEM
YKa3aHHBIX
METO0JIOTUH

HUsL, cOopa 1
Pa3METKU JaHHBIX, a
TAaKXXE MEXaHNU3MbI
KOHTPOJIS 3a columroie-
HUEM YKa3aHHBIX
METOJI0JIOTUH
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Kon

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

KoMIIe- Koz 1 HauMeHOBaHHeE pe-
TeHImMHK 3yabTaTa OOYYEHHS MO
JICTIATUTAHE 1-2 3 4 5
Baagernb: He Bnagecer naBeikamMu | YacTtmaHo BirageeT Bianeer HaBeikamu c60- | Biameer B moigHOM
B5 — HaBeikamm cbopa u | cOopa U pa3zMeTKH HaBBIKaMu cOopa u pa 1 pa3MeTKH JTaHHBIX 0o0BeMe HaBBIKAMHU
pa3MeTKH JaHHBIX JIAaHHBIX pa3sMETKU JaHHBIX cOopa 1 pa3MeTKH JaH-
HBIX
VK-2.3. Ananuzupyer neii- 3HaTh: He 3naert knaccel me- YacTuyHO 3HACT Kjac- | 3HACT KJIacChl METOJIOB M | 3HAET B MOJHOM 00be-
CTBYIOIIEE 3aKOHOATENb- 36 - KJ1acchl METOJIOB U TOJIOB U CBbI METOZIOB U ITOPUTMOB MAIIMHHOTO | M€ KJIacChl METOJIOB U
CTBO U NIPaBOBbIE HOPMBI, AITOPUTMOB MAIIMHHOTO AIrOPUTMOB MAIlIMH- aNrOPUTMOB MaIIUH- o0y4eHus ANrOPUTMOB MaIIHUH-
perynupyomue 001acTb 0o0yueHus HOTO O0yYCHHUS HOTO O0yYCHHS HOTO 00yUYCHHS
npogecCHOHAIBHOM 1es- Ymern: He ymeer craButh 3a- YacTuyHO ymeeT cra- YMeeT cTaBuUTh 3371a4M U | YMEET B ITOJTHOM 00b-
TEIBHOCTH. VY6 - craBuTh 3a1a4U U Jlauu U BUTH 3a/1a41 U pa3pabaTbIBaTh HOBBIE €Me CTaBUTh 3aJaul U
pa3pabaTbIBaTh HOBEIC pa3pabarTbIBaTh HOBEIE | pa3pabaThIBaTh HOBBIE | METOIBI M pa3pabaTbIBaTh HOBEIC
METOIBI ’ METOIBI ’ METOIBI ’ ANTOPUTMBI MAIIHHHOTO | METOMBI U
ANTOPUTMBI MAIIHHHOIO ITOPUTMBI MAIlIMHHO- | AITOPUTMBI MAlllMHHO- | OOydYeHHS aNTOPUTMBI MAIIMHHO-
06yyeHus ro oOy4eHHs ro 00y4eHus ro 00y4eHus
Baaners: He Bnameer HaBeikamu | YacTudHO BlajeeT Bnameer HaBEIKaMu Brnanmeet B momHOM
B6 - HaBblkamMu mpHMeHe- | MIPUMEHEHHS] COOTBET- | HaBBIKAMH IPHMEHE- MPUMEHEHHUS COOTBET- o0beMe HaBbIKaMH
HUS COOTBETCTBYIOIIUX | CTBYIOIIMX METOJIOB HUS COOTBETCTBYIOIIMX | CTBYIOIIMX METOJZOB Ma- | IPUMEHEHHUS COOTBET-
METOZI0OB MAIIMHHOTO 00y- | MAlIMHHOTO OOYYEeHUS | METOIOB MAIIMHHOTO IIMHHOTO 00y4YeHHUs CTBYIOIINX METOJIOB
YEHUS 00yueHus MAaIIMHHOTO 00yYeHUs
MKC-2.4. 3HaTh! He 3HaeT unctpymeH- YacTu4yHO 3HAET UH- 3HaeT HHCTPYMEHTAJIb- 3HaeT B OJHOM 00be-
JleMoHCTpHUpYeT yMEHHE 37 — MHCTpYMEHTAJIbHbIE TaJNbHBIE CPEIbI, IPO- CTpYMEHTAJIbHBIE Cpe- | HbIE CPE.Bl, IPOrpaMM- Me HHCTPYMEHTAJIbHBIE
paboTaTh C COBPEMEHHBIMU | CPEeIbl, IPOrPaMMHO- IPaMMHO-T€XHUYECKHE | JIbl, IPOTPaMMHO- HO-TEXHHYECKHE IIaT- CpelIsl, MPOrpaMMHO-
amnmapaTHBIMHU M IPOTPaMM- | TEXHHYECKHE TNIATPOPMBI | 1IaT(OpMBI IS pelie- | TeXHHYECKHUE IIIaT- (hopMBI IJIs perIeHus TEXHUYECKHE TIIaT-
HBIMH CPE/ICTBAMH CHCTEM JUTS peleHus npodeccruo- | HUs mpodeccHoHab- (OpMBI TS perIeHHs mpo(eCCHOHANBHBIX 3a- | (OPMBI U PEIICHUS
YIpaBJICHUS. HaITbHBIX 3a]1a9 HBIX 33724 po¢eCCHOHATHHBIX Jad po¢eCCHOHATHHBIX
KC-2 3a1ad 3amad

3HaTh:

38 — craHgapThl A opra-
HHU3AIMHA ¥ HCIIOJIb30BaHHMS
METOJIOB MallTMHHOTO 00Y-
YCHHS TPHU PEUICHUH TPH-
KJIaIHBIX 32149

He 3Haer cranmapThl
JUTSL OpTaHU3AIMH U
HCIIOJIb30BaHMUSI METO-
JIOB MAIIMHHOTO 00Y-
YEHUS IIPU PELICHAN
MMPUKJIaJJHBIX 3aJ1a4

YacTHYHO 3HAET CTaH-
JIapThl ISl OpraHu3a-
LM ¥ UCTIOJIb30BAHUS
METO/IOB MAIIMHHOT'O
00y4deHHs MIpH pere-
HHUH TIPUKIIAIHBIX 3a-
Jad

3HaeT CTaHIapTHI VIS
OpraHu3aliy U UCIOIb-
30BaHMUS METOJIOB Ma-
IIMHHOTO O0YYEeHUS TIPH
pemeHNH TPUKIIaTHBIX
3a7a4

3HaeT B MOJHOM 00be-
Mée CTaHAapThl Ui Op-
TaHW3AIUH U UCTIOJb-
30BaHM METOJIOB Ma-
IIMHHOTO O0yYEeHHUS
IIPH PELICHNH NIPH-
KJIQIHBIX 3a/1a4
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Kon
KOMIIE-
TEHIINHA

Kon un HanmeHoBaHue pe-
3ynbraTa 00y4eHHs 1o
JVICIUTIITMHE

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

1-2

Ymersn:

Y7 — npuMeHSATh MHCTPY-
MEHTaJIbHbIE Cpelbl, Mpo-
IrpaMMHO-TEXHUYECKHE
wiaTGopmbl AL pemeHus
npodeccroHaNBHBIX 3a/1a4

He ymeer npumeHaTh
MHCTPYMEHTAJIbHbIC
cpelbl, IPOrpaMMHO-
TEeXHHUYECKHUE MIaT-
(bopMBI 1S pereHus
po¢heCCHOHATBHBIX
3a1a4

YacTuyHO yMeeT Npu-
MEHATh HHCTPYMEH-
TaJbHbIE CPEIbI, IPO-
IrpaMMHO-TEXHUYECKHE
raTQopMBbl IS pele-
HUs npodeccroHab-
HBIX 3a7a4

YMeeT npuMeHsITh UH-
CTPYMEHTAIIbHBIC CPEJIB,
IpOTPaMMHO-
TEeXHUYECKUe miatdop-
MBI JIJIs1 PEIICHUS TPO-
(heccroHaTBHBIX 33124

VYMeer B MOJIHOM 00b-
eMe NPUMEHSTh HH-
CTPYMEHTAIILHBIC Cpe-
JTBI, IPOTPAMMHO-
TEXHUYECKHE IIJIaT-
(OPMBI IS peTeHust
po¢heCCHOHATBHBIX
3a7a4

Baagers:

B7 — HaBbIKamMu TIprIMeEHe-
HUS HWHCTPYMCHTAIBHOTO
obecreueHus, YHHBEp-
CAJIFHBIX U CIICIATU3UPO-
BaHHBIX S3BIKOB IIPOTpaM-
MHUpOBaHHs Uil pa3padoT-
KN CUCTEM HCKyCCTBeHHO-
T0 MHTEJICKTA

He Bnageet HaBbIKaMHu
MIPUMEHECHUS HHCTPY-
MEHTAaJILHOT'O 00ecIe-
YCHHUSI, YHUBEPCAIBHBIX
U CTICIIHATU3UPOBAH-
HBIX S3BIKOB IIPOTpaM-
MUPOBaHUS I pa3pa-
OOTKH CHUCTEM HCKYC-
CTBECHHOI'O HHTEJIJICKTA

YactuyHO Brageer
HaBbIKAMHU NIPUMEHE-
HUSI THCTPYMEHTAIb-
HOTO o0OecredeHus,
YHHBEpCAIbHbIX H CIIe-
[AIM3UPOBAHHBIX
SI3BIKOB IIPOIPaMMHPO-
BaHUS [ pa3paboTKu
CHCTEM UCKYCCTBEHHO-
IO MHTEJUICKTa

Brnaneer naBbikamu
MIPUMEHEHHS HHCTPY-
MEHTAJIbHOT0 obecreye-
HUSI, YHUBEPCAIBHBIX U
CHETIHATH3UPOBAHHBIX
SI3BIKOB TIPOTPaMMHUPO-
BaHMs JUIS Pa3paboOTKH
CHCTEM HCKYCCTBEHHOTO
HUHTCJIJICKTA

Bnaneer B monHoM
00beMe HaBBIKAMU
MPUMEHEHUST HHCTPY-
MEHTAIILHOTO obecrie-
YCHUSI, YHUBEPCATbHBIX
U CIICIHATU3UPOBAH-
HBIX SI3BIKOB MPOTpaM-
MHUPOBaHHUS JJIs1 pa3pa-
OOTKH CHCTEM HCKYC-
CTBEHHOT'O MHTEIUICKTa

Baaaern:

B8 — merogonorueii Ma-
IIMHHOTO OOy4YeHHs MpH
peleHnH TIPHKIIATHBIX
3a1a4

He Bnageet metomoio-
TUei MalmuHHOTO 00y~
YCHUsS IIPU PELICHUH
MPUKIAIHBIX 3a7a4

YacTU4uHO BaaeeT

METOJIOJIOTHEH Ma-

IIMHHOTO O0y4YeHHUS
MIPU PELICHUH TPHU-
KJIaJHBIX 3a]1a4

Bunageer merononorueit
MAaIIUHHOTO 00y4YeHUs
MIPY pEeIIeHUH TPUKIa-
HBIX 33/1a4

Brnangeet B moaHOM
00BbEME METOI0I0THEN
MAIIMHHOTO 00yYeHUs
MIPH PEIICHUH TIPH-
KJIQJIHBIX 3a1a4
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KAPTA
00ecreYeHHOCTH TUCHUIIJIMHBI Y4eOHOH M Y4eOHO-MeToIUYeCKOi JTUTepaTypoil
JucturmimHa MeETo ibl MAIIMHHOTO 00yYeHUs

Kon, nanpasnenue noaroropku 27.03.04 YnopaieHue B TEXHUYECKUX CUCTEMAX

[Tpunoxenue 2

Hampasnennocts (mpodwib): _MHTEIEKTyallbHBIC CUCTEMBI U CPEJICTBA aBTOMATH3UPOBAHHOTO YIIPAB-

JICHUA

Ne
n/

Ha3panue yueOHOr0, y4eOHO-METOINISCKOTO
W3IaHUs, aBTOP, H31aTEILCTBO, BU U3AaHMU, TOT
W3IaHUS

KonuuectBo
DK3EMILIS-
poB B BUK

KouTuarent
oOyJarommxcs,
HCTIOJIB3YTO-
UX YKa3aH-
HYIO JINTepa-
Typy

Ob6ecrieueH-
HOCTh 00y4Yaro-
HIUXCS JIUTEepa-

TypOH,
%

Hammame
AJIEKTPOHHO-
T0 BapHaHTa B
9bC

(+/-)

Pamxka, C.

Python 1 mammHHOE 00yUYeHME: KpaliHe HEOOXO-
JIMMOE TI0COOUE TI0 HOBEHIIICH MpeicKka3aTeaIbHON
aHAINTUKE, 00sM3aTeNbHOE 1T OoJee TITy00Koro
MMOHUMAaHUS METOI0JIOTMH MAIIMHHOTO 00ydeHus /
C. Pamka. - [b. m.] : JIMK Ilpecc, 2017. - 418 c. -
ObC Jlans.

Pe:xxum mocryna:
https://e.lanbook.com/book/100905

OP

15

100

lapaen, b.

KpynmHomacmTabHOe MalimHHOE 00y4eHUEe BMECTE
¢ Python : yue6HO0€ mocobue / b. lllapaen, JI. Macca-
poH, A. Bockertu. - [B. M.] : IMK IIpecc, 2018. - 358
c. - ObC Jlanb
Pexxum nocrtyma: https://e.lanbook.com/book/105836

oP

15

100

daax, I1.

MammaHOe 00ydeHune. Hayka i HCKyCCTBO TTOCTPO-
CHUA aJITOPUTMOB, KOTOPBIC U3BJICKAOT 3HAHUA U3
nanueix / I1. @nax. - [b. m.] : JIMK Tlpecc, 2015. -
400 c. - ObC Jlanp
Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll id=6995
5

oP

15

100

Teopusi U NPaKTUKA MAIIMHHOTO 00y4YeHus : yueo-
Hoe mocobue / B. B. Boponuna, A. B. Muxees, H. I'.
Apymkuna, K. B. CBATOB. - YIBSHOBCK : Y JIbsHOB-
CKUI TOCYJapCTBEHHBIN TEXHUYECKUHA 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

Jlonua, A.
ANTOPUTMBI 00YUYEHUS C TIOTKPEIUICHHEM Ha

Python : mpaktudeckoe pykoBoactso / A. Jlonua. -
Mockega : JIMK Ilpecc, 2020. - 286 c. - 9bC
"Jlanp".

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

OP

15

100

Pakurckmii, A. A.

MeToapI MAIIMHHOTO 00YYeHUs : y4eOHO-
MeTtoauieckoe nocodue / A. A. Pakurckuil. - HoBo-
cubupck : CuOUpCKUil rocyAapCTBEHHBIN YHUBEPCH-
TeT TeJIeKOMMYHHKalui u nadopmaTtuku, 2018. - 32
c. - ObC "IPR BOOKS".

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

oP

15

100

Yuo, K.

MammnHoe o6ydenue u 6e3omacHocth / K. Uno, /1.
OpumdH. - Mocksa : JIMK Ilpecc, 2020. - 388 c. -
ObC "Jlanp".

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

oP

15

100
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P — 3JeKTPOHHBIN pecypc sl aBTOP. MMOJIb30BATENEH JOCTYIIEH Yyepe3 DIEKTPOHHBIN KaTajaor/DIeKTPOHHYIO
oubmmnorexy TUY http://webirbis.tsogu.ru/



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/
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