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1. Ileau u 3a1a4u 0CBOEHUS THCHUILTHHBI

Lenb IUCHMIUIMHBI 3aKIIOYAeTCsS B OBJAJCHUH (yHIAMEHTAJIBHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHUX OCHOB METOJOJIOTHM HEHPOHHBIX CETeH,
MaTeMaTUYECKUX MOJEIEH 1 METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CETEH;

— (¢opmHpOBaHME YMEHUH BBIOOpa apXHUTEKTYpPbl HEHPOHHOH CeTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3a/1ad,

— (opMHpOBaHHE YMEHUI pealn30BaTh HEWPOHHYIO CETh C MCIOJIB30BAaHUEM MAKETOB
IpOrpamm;

— (opMHpOBaHHME HABBIKOB pabOTHl ¢ HaOOpaMu JaHHBIX, HMCHOJIb3YEMbIMU IS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuMmiuHa OTHOCUTCS K JUCUUIUIMHAM 3iekTuBHoro wmonyns «Digital & IT.
MammHHoe 0o0yueHre U aHaJIu3 JaHHBIX» YacTH y4eOHOro IuiaHa, GopMUpPYyeMOi ydyacTHUKaMU
00pa3oBaTeNbHBIX OTHOIIECHU.

HeoOxouMbIMH yCIIOBUSIMU AJI1 OCBOEHUS JUCIUILTUHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, NPHUKIATHON aiaredpsl,
BBIUMCIIUTEIbHON MaTeMaTUKH;

— 3HaHMEe OCHOB s3blKa MporpamMupoBanue Python, ymenwe paspabarbiBaTh
AITOPUTMBI PEIlIeHNUs 33a]1a4 U 3alHUChIBaTh UX Ha SI3bIKE MPOTrpaMMHUPOBAHUS;

— BJaJIeHUE HaBBIKAMHM HCIIOJIb30BAHMSI KOMITBIOTEPHBIX TEXHOJIOTUH U CPEACTB
00paboTku nHGOpMaInu.

CopepxaHue QUCHUIUIMHBI CIYXKUT OCHOBOM JJIsi OCBOEHMS nucUUILIMH «lIpukiagHsie

3ala4M aHaJlin3a JaHHBIX», IJIA TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarnl 00y4eHHs 10 JUCHUTIIMHE
[Iporiecc wm3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX

KOMIIETEHIINN:



Tab6muna 3.1

Ko n HanmeHoBanne
KOMIICTEHIINHU

Kon n HanMeHOBaHUE HHANKATOPA
JoctikeHust komnerexnuu (MJK)

Kon m HammeHOBaHHME pe3ynbTara OOydICHUS
10 JUCHUILIUHE

VK-1. Cnocoben
OCYILECTBJIATH TIOMCK,
KPUTHYECKHI aHAIU3 1
cuHTE3 HH(POPMALIH,
HPHUMEHATH CHCTEMHBIN
HOJXO/ JJIs PEICHHUST
MOCTABJICHHBIX 33124

VYK-1.1. OcymectsnsteT BHIGOD
AKTyaJbHBIX POCCUICKUX U 3apyOEkKHBIX
HCTOYHUKOB, a TaK e MOKCK, COop 1
00paboTKy nHDOpMAIINU, HEOOXOUMON
JUTSL pELIICHHST TIOCTABJICHHOM 3a1a4un.

3uate (31): cuHTakcUC U YIpPaBISAIOIINE
KOHCTPYKIIUH si3bIka Python

Ymers (Y1): paspabareiBaTh TNPHKIIAIHBIE

NporpaMMbl Ha SI3bIKE MPOTrPaMMHPOBAHUS
Python
Bnaners (B1): HaBblkamm  pa3pabOTKH
NPWIOKEHUH C BHEIIHUMH HCTOYHHKAMHU
JaHHBIX  (TekcToBbIMH  (aitmamu,  xml-
daitmamu

VK-1.2. Cucremarusupyer u
KPUTUYECKH aHAJU3UPYET UHPOPMAILIHIO,
HOJIyYEHHYIO U3 Pa3HbIX UCTOUHUKOB, B
COOTBETCTBHUH € TPEGOBAHMAMH U
YCIIOBUSMH 3a/1a4H.

3uate (32): OCHOBHBIC CTaHIAPTHHIE MOIYIH
u Oubmmorexu B Python

Ymerts (Y2): ucnonap30BaTh Kak CTaHIAPTHEIE,
TaK U JIOTMIOJHUTEIbHBIC MOYJIH, PACIIUPEHUS
1 TTAKEThI

Bnagets (B2): TeXHOJIOTHSIMY MMOMCKA JaHHBIX
M OLIEHKH MX KayecTBa

VYK-1.3. Ucnonb3yer MeTo MKy
CHCTEMHOTO 0JX0/1a [IPU PEIIEHAN
MOCTABJIEHHbIX 3a71a4.

3rate  (33): ocobeHHOCTH  pa3pabOTKU
NPUKIAIHBIX IPOrpaMM Ha si3bike Python

Yumertsb (¥Y3): coznaBaTh COOCTBEHHBIE MOYIIH
1 UMIIOPTUPOBATh UX

Brnagers (B3): mnpakTudecKuMU HaBBIKAMH
UCIIONIb30BaHMUsl Habopa OMOIHOTEK s3bIKa
Python nns npuknaaseix 3agad B o0mactu
aHaJIu3a JaHHbIX

VK-2. Cnocoben
OTIpeNeNATh KPYT 3a1ad B
pamKax nocTaBJIeHHON
LEeNN U BEIOUPATh
OITUMAJIBHBIE CITOCOOBI
WX PEIICHHs, UCXOIS U3
JISHCTBYIOIINX MPABOBBIX
HOPM, UMEIOIINAXCS
PeCypcoB U OrpaHUYeHUI

YK-2.1. llpoBoaur ananu3s
TOCTABJIEHHON e U pOPMYIHpYeT
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 347124,
KOTOpBIE HEOOXOIMMO PEIIHUTE JUIS €€
JIOCTHKEHHS.

3Hathb (34): CIEIMATM3UPOBAHHBIE
OMOJIMOTEKH JIsl aHAJIM3a JaHHBIX

Yumetrs (Y4): pazpabaTeiBaTh MPHUIOXKEHUS H
cOoOCTBEHHBIX OMONMOTEK Ha s13bIKe Python

Brnanets (B4): BRICOKOYPOBHEBBIMH SI3BIKAMHU
MPOTrPaMMHUPOBAHUS Python,
cooTBeTcTByOmmUMH Onbmmorekamu (NumPy
Pandas, SciPy) u cienmanusupoBanabiM [10

VK-2.2. Beibupaet onTUManbHbIH
Croco6 pelieHns 3a1ad, HCXOs U3
UMEIOIIHUXCS PECYPCOB M OTPAHUUEHMIA.

3rate (35): MeTOOBl HHTEIUIEKTYaTbHOTO
aHanmm3a JaHHBIX, WMETh IMPEICTAaBICHHE O
THOAX 3a7ad, WMCIONINX OTHOIICHHE K
aHanu3y JIaHHBIX JMOO TOTEHIWAN  JUIs
pelIeHUs C TOMOMIBIO YKa3aHHBIX METOJIOB.

Ywmers (V5):

MMPUMEHATH METOAbI HUHTCJUICKTYaJIbHOI'O
aHaJlM3a JaHHBIX JJI9 3aJad B  CBOEH
npodeccnoHambHOM ~ 00JACTH,  MPOBOIUTH
JICKOMITO3UIIMIO CJOXKHBIX 3a7ad Ha Ooee
MpOCTBIE W MOJNJAIONINEcS  PEHICHUIO
W3YYCHHBIMH  METOJaMH, COIIOCTAaBJIATh

Ha60p51 JAHHBIX, OCYHICCTBJIATH PpPa3IMYHBbIC

TUOBl aHAIHM3a W TPOTHO3a C IOMOIIBIO
METOJIOB HMHTEJUICKTYaIbHOTO aHaJm3a
JAHHBIX

Bnagers (BS):

TEXHOJIOTUSIMHN IMPOCKTUPOBAHUA u

pa3paboTkn 0a3 W XpaHWIWIL JaHHBIX |
HCTIONIE30BaHMs 00y4JaloMmuX HaOOPOB TaHHBIX

VYK-2.3. Ananusupyer neictByroniee
3aKOHO/IATENLCTBO U TIPABOBBIE HOPMEI,
PpEryTHpYIOmKe 061acTh
MpOQECCHOHATBHOIN JIEITENEHOCTH.

3Hars (36) :

3HaTh CMOCOOBI cOOpa W aHaIM3a WCXOIHBIX
JAHHBIX JI TIOCTAHOBKHU 3a7ad, PEIIacMbIX C
MOMOINBI0  METOJIOB  HMHTEIUICKTYalbHOTO
aHaJIN3a JaHHBIX.

Ymers (V6): IloHuMaTh Kak H3y4YCHHBIC B




Kypc€ METOAbI pC€aJIM30BaHbl B UCIIOJIb3YyEMOM
I10.

Bnagets (B6):
criocobamu HHTErpanuu Pa3HOPOIHBIX
HAOOPOB JIAHHBIX B €IMHOM XPaHUITHIIE.

TIKC-1
CnocoOHOCTB
OCYIIECTBIISTD 1
KOPPEKTHPOBATh
TEXHOJIOTHYECKUE
HPOLECCH
HeTerazoBoro
MPOU3BOJICTBA B
COOTBETCTBUH C
BBIOpaHHOM cepoit
npodecCHOHATTBHOM
JeATCIBHOCTH

[IKC-1.1 OcymectBusieT BEIOOp U
CHCTEMAaTH3aIMI0 HH(OPMAIIH 0
TEXHOJIOTHYECKUX IPOoIIeccax
HedTerazoBoro Npon3BOJICTBA

3rate (37): TEXHONOTHYECCKHE IIPOLIECCHI
HedTerazoBoro Nponu3BoCTBA

Ymerpb V7). OCYILECTBIIATh BEIOOD
TEXHOJIOTNYECKUX HPOLIECCOB u
OCYIIECTBIISATD CHCTEMAaTH3aLHIO
nH(opManum 0 HUX

Bnaners (B7): HaBeikamMu  BbIOOpa U
CUCTEeMaTH3aLuU TEXHOJIOTHYECKHUX
MPOLIECCOB

IIKC-1.3 KoppexTupyet
TEXHOJIOTHYECKHE TTPOLIECCHI C
YYETOM pealbHOH CUTYyaluH
COBMECTHO C CEPBHCHBIMHU
KOMITaHHUSIMH U CIIEIINAINCTAMH
TEXHUUYECKUX CITYKO

3uarts (38): pu3nKO-MaTeMaTHYECKHUH anmapar
JUISL pELICHUs] PaCUE€THO-aHATIUTUYECKUX
3a/1a4, BOZHUKAIOIIUX B XO/I€
po¢heCCUOHANBHOM JCSITEIBHOCTH

Vumets (V8): YMeET UCTIOIb30BaTh (PHU3HUKO-
MaTeMAaTHUYCCKHUI armapaT Ui PeIICHUS
pacyeTHO-aHATUTHYECKHX 33/1ad,
BO3HUKAIOIIUX B X071€ MPO(eCCHOHATBHOM
JIeSITEIbHOCTH

Buaners (B8): pU3HKO-MaTEeMaTHYSCKUM
amnmapaToM Ui PEUICHUS PacueTHO-
aHATMTHYCCKHUX 3a/1a4, BO3HUKAIOIIUX B X0/
npodeCCHOHANBLHOM IeITeIbHOCTH

ITKC-1.4 OGecneunBaeT KOHTPOIb
TIPOU3BOJICTBEHHBIX IIPOLIECCOB C
MIPUMEHEHHEM COBPEMEHHOTO
000pyIOBaHUS U MaTEPHAJIOB

3Hats (39): npuMeHseMble METOIbI KOHTPOJII
ITPOM3BOJICTBEHHBIX IPOLIECCOB

Ymets (Y9): mpUMEHSTh COBPEMEHHOE
00opyioBaHNE U MaTE€pHaIIBI IS
obecrieueHnst KOHTPOJIS MPOU3BOICTBEHHBIX
MPOLIECCOB

Bnanmets (B9): TeXHOMOTHAMA KOHTPOJIS
MIPOU3BOJICTBEHHBIX IIPOIIECCOB

4. O0beM TUCHUTINHBI

OO0l 00beEM TUCHUILIMHEL COCTABIAET 3 3a4uéTHBIX equHuIbl, 108 yacos.

Taomuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHasA paboTa,
dopma
®dopma Kypc/ Jac. CamocrosiTenbHas o
NPOMEXYTOYHOM
o0yueHus cemMecTp [Ipaktnueckue | JlabopaTopHbie paborta, gac.
Jlexuuu aTTeCTallun
3aHATHS 3aHSTHS
OuHast 4/7 14 26 - 68 3a4ér
3a09HasI 4/7 6 8 - 90 3auér

5. CTpyKTypa M coJep:KaHue TUCIHIJIMHBI

5.1. CtpykTypa JUCUUILIMHBI/ MOIYIIS.

ouHas ¢popma o0ydenus (OPO)




7 cemecTp

Tabmuua 5.1.1

n/n

Crpykrypa

JUCTIUTUTAHBI/ MO YIS

AynuTopHEIE
3aHsTHS, Yac.

Howmep
pa3zaena

HaumeHnoBanue
paszena

JL

Mp. | Jlad.

CPC,
Jac.

Bcero,
yac.

Ko MJIK

O1eHOYHBIE
cpencrea

Bgenenue B
TeMaTUKy
HCKYCCTBEHHBIX
HEHUPOHHBIX ceTel

ITakeTsl mporpamm
JUTSL pabOoTHI C
HEUPOHHBIMHU CETSIMU

OO0y4eHnue
HEHUPOHHOMU CEeTH.
Habops!1 naHHBIX

[TonHoCBsI3HAS
HEWpOHHAas CeTh
MPSIMOTO
pacnpocTpaHeHHs
(FNN)

ITocTpoenue
ApXUTEKTYPBI
HEHUPOHHOMU CETH U ee
oOydeHune

Pa6ora ¢ TensorFlow
n Kaggle

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1
[IKC-1.3
[IKC-1.4

3amanue Ha
1ab0paTopH
yiO paboty
Nel,
BOIMPOCHI
Ut
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio pabory
Ne 2,
BOIIPOCHI
UL
3aIlIUTHI,
BOIIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio pabory
Ne 3,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 4,
BOIPOCHI
JUTst
3aIUTHI,
BOIPOCHI
TecTa

3amanne Ha
nabopaTopH
yio paborty
Ne 5,
BOIPOCHI
IS
3aIHUTHI,
BOTIPOCKI
TecTa

3anaHue Ha
nabopaTopH
yio pabory
Ne 6,
BOTIPOCHI
TS
3aIIUTEHI,
BOTIPOCEI
TecTa




AHanun3 KadecTBa
o0y4ueHHs HEHPOHHOM
CeTH

IIpumenenue
HEUPOHHBIX CEeTeH
JUIA peUIeHUs 3a0a41
perpeccun

CaépTouHBIE
HEWpPOHHBIE CETU

10

10

[penBapurensHO
00y4YCHHEIC
HEeHpPOHHBIE CETH

11

11

Heliponnslie cetu st
3a/1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa

12

12

PexyppentHsbie
HEWpOHHBIE CETU

13

20

VK-1.1.
YK-1.2.
YK-1.3.
VYK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
IIKC-1.1

3agaHue Ha
nabopaTtopH
yio pabory
Ne 7,
BOTIPOCHI
TS
3aIIUTHI,
BOTPOCHI
TeCcTa

3amanue Ha
1ab0paTopH
yiO paboty
Ne 8,
BOIPOCHI
Ut
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 9,
BOIIPOCHI
UL
3aIlIUTHI,
BOIIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 11,
BOIPOCHI
JUTSl 3AIUTHI

3anaHue Ha
nabopaTopH
yio pabory
Ne 12,
BOIPOCHI
JUTS
3aIIUTHI,
BOIPOCHI
TecTa

13

3auér

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1

Bormpocst
11 3auéta
(B  ¢opme
TecTa)

Hroro:

28

42

110

108




3ao4Hasi popma o0yvenus (OPO)

7 cemecTp

Tabmauua 5.1.2

/1

Crpykrypa

Z[I/ICLII/IHHPIHBI/ MOIyJIsd

AyautopHble
3aHsTHS, Jac.

Howmep
paszena

HanmenoBanue
paszena

JL.

Mp. | Jlad.

CPC,
Jac.

Bcero,
qac.

Kox MJIK

O1eHOYHBIE
CcpezcTBa

Bgenenue B
TEMaTUKy
HCKYCCTBEHHBIX
HEUPOHHBIX CeTel

10

12

ITakeTs! mporpamMm
TS pabOTHI C
HEUPOHHBIMHU CETSIMU

10

12

OO0y4eHnue
HEHUPOHHOMU CEeTH.
Habops!1 naHHBIX

10

12

[TonHoCBsI3HAS
HEWpOHHAas CeTh
MPSIMOTO
pacrnpocTpaHeHust
(FNN)

10

12

IToctpoenue
APXUTEKTYPHI
HEHUPOHHOMU CETH U ee
oOydeHune

10

12

Pa6ora ¢ TensorFlow
u Kaggle

10

12

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1

3amanne Ha
nmabopaTopH
yiO paboty
Nel,
BOIIPOCHI
VTS
3aIUTHI,
BOIIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yio paboty
Ne 2,
BOIIPOCHI
UL
3aIlIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 3,
BOIPOCHI
JUTst
3aIUTHI,
BOIPOCHI
TecTa

3aganue Ha
nabopaTopH
yio paboty
Ne 4,
BOTIPOCHI
TSt
3QIUTEHI,
BOTIPOCKI
TecTa

3anaHue Ha
n1abopaTopH
yio pabory
Ne 5,
BOIPOCHI
JUTS
3aIUTHI,
BOIPOCHI
TecTa

3amanue Ha
nabopatopH
yiO paboty
Ne 6,
BOTIPOCHI
JUTSt
3aIUTHI,
BOIPOCHI




TECTa

AHanm3 KadecTBa
o0y4ueHHs HEHPOHHOM
CeTH

10

11

IIpumenenue
HEUPOHHBIX CEeTeH
JUIA peUIeHUs 3a0a41
perpeccun

10

11

CaépTouHbIE
HEWpPOHHBIE CETU

10

10

10

10

[penBapurensHO
00y4YCHHEIC
HEeHpPOHHBIE CETH

10

10

11

11

Heliponnsle ceTu 1uist
3a/1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa

12

12

PexyppentHsbie
HEWpOHHBIE CETU

VYK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1
[IKC-1.3
[IKC-1.4

3ajganue Ha
nmabopaTopH
yio pabory
Ne 7,
BOIIPOCHI
JUIst
3aIIUTBHI,
BOIIPOCHI
TecTa

3amanue Ha
1ab0paTopH
yiO paboty
Ne 8,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

3agaHue Ha
nmabopaTopH
yiO paboTy
Ne 9,
BOTIPOCHI
IS
3aIHUTHI,
BOTIPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 10,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 11,
BOIPOCHI
JUTSL 3aATHI

3anaHue Ha
nabopaTopH
yio pabory
Ne 12,
BOIPOCHI
JUTS
3aIIUTHI,
BOIPOCHI
TecTa
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3auér

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
[IKC-1.1
IKC-1.3
IIKC-1.4

Bormpocst
11 3auéta
(B  ¢opme
TecTa)




Wroro: [ 6 | 8 | - | 90 | 108 |

5.2. Coneprxanue UCIUTITNHBL.

5.2.1. Coneprkanue pa3aeioB JUCITUTUIMHBI (TUIAKTUYECKUE CIMHULIBI ).

Paznen 1. «BBenenne B TeMaTuKy MCKYCCTBEHHBIX HEHPOHHBIX CETEH». XPOHOJOTHYECKUE
JTallbl Pa3BUTUS HEMPOHHBIX ceTe. Monenb MCKyCCTBEHHOro HelipoHa Mak-Kamioka u Ilurca,
[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HEHpoHHBIE ceTh. CeTH MPsIMOTro
PacIpOCTpaHEHUs] U CeTU ¢ OOpaTHbIMHU cBsA3AMM. [loHsTHE «TiTyOOKHME HEHpOHHBIE CETH» M UX
npeumyiiectsa. Kiaccudukaius HEHpOHHBIX ceTeil B paspe3e paclpoCTpaHEHMs CUTHala MU
ryOWHBl HEHpOHHOH ceTh. 3ajgaud, pemaeMble TIIYOOKHMH HEWPOHHBIMH CeTsMH. DyHKIUH
aktuBanmu. OOopynoBanue, npumensiemoe Ui HelpoHHeIX cereil. CUDA — mporpamMMmHbIi
unrepdetic s GPU ot komnanuu NVIDIA.

Pa3znen 2. «[lakersl mporpamMm st pabOTbl ¢ HEWpOHHBIMH ceTsAMu». O030p HakeToB
nporpamm. [Takersr st paboTel ¢ nanubiMu. [Takerst NUMPY u Pandas. [Takers! 1uisi MAIIMHHOTO
obyuenus. JIuctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmrorexku Python
JUISL MOZICTIMPOBaHKs M 00yueHus1 HeliponHou cetu. [Takersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHo cetn. HaGopel naHHBIX». OOyuyeHHEe C y4yHUTeleM,
oOydyeHue Oe3 yuutensi, oOydyeHHE C MOJKPEIUIEHHMEM. AJTOPUTM OOpPaTHOTO PaCHpOCTPaHEHHUs
omOku. Tumsl 3a1a4, 3(p(HEeKTUBHO pelaeMbIX C MOMOIIBIO MTyOOKMX HEHPOHHBIX ceTed (3amaun
pacro3HaBaHusl, 3a7a4d KilaccH(UKaLMM, 3a/laull perpeccud, 3agaud Kiactepusanmu). Habopsl
JAHHBIX Uil 00ydeHHs HEHpOHHOW ceTH. TpeHupOBOUHBIE, TECTOBBIE M IPOBEPOYHBIE JIAHHBIE.
Bo3moxHocTH nakeToB 1o padbote ¢ Habopamu JaHHBIX. [loHsTHE 3110X1M 00yueHus. [Torck HabopoB
JIAHHBIX U3 pa3IMuHbIX HcTOUHUKOB (Githab u apyrux).

Pa3nen 4. «[lonHocBs13Has HelipoHHas ceTh npsiMoro pactpoctpanerus (FNN)». Anamus
HaOopa JaHHBIX C TOYKHU 3pEHHs JAIbHEHIEro MOCTpOeHUs HeipoHHoM cetn. KommuecTBo
CKPBITHIX CJIOEB M KOJMYECTBO HEUPOHOB. bazoBble 00BEKTHI U MapaMeTpbl 0OBEKTOB ITYOOKHUX
HepoHHBIX ceTeit B TensorFlow.

Paznen 5. «IlocTpoeHne apXUTEKTypbl HEUPOHHOW ceTHM U ee oOydyeHue». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu norepsb u
ONTUMHU3ATOPHl 00ydeHUs:. DYHKIUU TMOTEeph W onTHMHU3aTophl o0ydeHus. Dynkmmm SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop manuasix MNIST. TIpenckazanue

00y4eHHOHN HEHPOCETH.
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Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTsl, QyHKIMH U TapaMeTPbl 00BEKTOB
rnyookux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxnoctn
cepBuca. OcHoBHoli ¢yHkironan mwiathopmbel Kaggle. CopesroBanus na Kaggle.

Pazgen 7. «AHanu3 kadyecTBa 00ydeHUs] HEUPOHHOU ceTn». OIeHKa pealbHOTO KayecTBa
MOJICNId HEHUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «@epeoOydeHre» HEHPOHHOW CETH.
Onpenenenne nepeoOydeHHs U METOAbI OOPHOBI C HUM.

Paznen 8. «llpuMeHeHre HEHPOHHBIX CeTeW JUIs pEIIeHHWs 3aJa4d  PErpecCHm.
[IkanupoBaHue W HOpMaau3alUsl BXOAHBIX [TaHHbIX. BbIOOp MeTpuk KadecTBa, (GyHKUMN
OLIMOOK M aKTUBALIMK B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CBépTounbie HelipoHHBIE ceTn». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHUpPOHHBIX CETEeH NMpU pelIeHUH 3aJa4 paclo3HaBaHUs N300paxeHud. Snpo cBEpTku. Marpuna
nzo0paxenuit. Cnou cBEPTKUM U ciou mnoaBblOOpku. MucTtpymentsl Keras u TensorFlow,
KOTOpbIE TO3BOJISIFOT IOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBsi3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil Heiponnoir ceru. Habop nammeix CIFAR-10. Apxutextypa
cBéprouHoii cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble — HeilpoHHble  cetu». llpeumyectBa
UCIIOJIb30BAaHUS MPEBAPUTENILHO OOY4YEHHBIX HeHpoHHBIX ceTeil. HeipoceTn, o0ydueHHble Ha
Habope panHbIXx ImageNet. O630p coBpeMEHHBIX MpPENBAPUTENLHO OOYUEHHBIX apXUTEKTYp
HEHUPOHHBIX CceTed s pelleHus] 3aladd pacrno3HaBaHUs u3o0pakeHuil. IlpenBapurenbHO
obyuennsie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. TlepeHoc o0yueHus B
HelpoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha mpuMepe NpeABapUTENbHO 00y4YeHHON HEeWpOHHOM
cetn VGG16.

Paznen 11. «Hetliponnsie cetu s 3a1a4 00pabOTKU €CTECTBEHHOTO s3bIKay». BBeneHne B
00pabOTKy €CTEeCTBEHHOrO s3blKa. AJTOPUTM MOJATOTOBKHM TeKcTa (IPUBEICHHE TEKCTa K
€MHOMY PETUCTPY, OUUCTKY TEKCTAa OT JIMIIHUX CHUMBOJIOB, TOKEHM3ALUHUS TEKCTA, Pa3METKY
CJIOB 10 YacTsM pedH, IpHUBEICHUE CIIOB TeKCTa K HOpMaJIbHOHM (popme, BekTopu3alus). 3agaun
00pabOTKM €CTECTBEHHOTO $3bIKa. APXUTEKTYphl HEMPOHHBIX CETEeH, NPUMEHSEMbIX MpHU
peleHny 3a1a4 00pabOTKH €CTECTBEHHOT'O S3bIKa - CBEPTOYHBIE OJIHOMEPHBIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHble HeiipoHHble ceTr (RNN).

Paznmen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXHUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSIEMBIX JUTs pelieHus mpakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Mertozp1 nngpoBbIX NmpeacTaBiIeHHi TEKCTa:
YaCTOTHBI ~ MOJXOJ,  TEeMaTW4YeCKOE  MOJCIMPOBAHME,  JUCTPUOYTHBHAs ~ CEMaHTHKA.

WNucrpymentapuii Keras u TensorFlow i moctpoeHust MOAenu peKyppeHTHONH HEMPOHHOM CETH,
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pemaroniei 3agady kinaccudukanuu TekctoB. [loctpoenne Helipoceteit ¢ apxutektypamu LSTM u

GRU na ocnose nakeroB Keras u TensorFlow.

5.2.2. Coneprkanue TUCIUILIMHBI/MOYJIS IO BUJAM YI€OHBIX 3aHSATHH.

JleKIIMOHHbIE 3aHATHSA

Tabnmma 5.2.1
Ne | Howmep paznmena O0BemM, uac. T
wn | aucimmmasl | OGO [ 300 | 0300 eMa TIeKLH
7 cemecTp
1 1 1 1 BBenenne B TeMaTHKy HCKYCCTBEHHBIX HEHPOHHBIX CETEH
2 2 1 1 [TakeTs! mporpaMM ayisi paboTHI ¢ HEHPOHHBIMU CETSIMHU
3 3 1 1 OObyuenne HeliporHOH cetn. Habophl JaHHBIX
4 4 1 1 [TonHOCBs3HAs! HEHPOHHAS CETh MPSIMOTO PACTIPOCTPAHCHUS
(FNN)
5 5 1 1 ITocTpoeHne apXUTEKTyphl HEHPOHHOM CeTH U ee 00yUeHue
6 6 1 1 Pabota ¢ TensorFlow u Kaggle
7 7 1 - AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 1 ) IIpumeHeHrEe HEHPOHHBIX CETEH [l PELICHUS 3a]a4l
perpeccuu
9 9 1 - CBEpTOYHBIC HEHPOHHBIE CETH
10 10 1 - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETU
11 11 1 - HeiipoHHble ceTH 1151 33124 00paOOTKH €CTECTBEHHOTO SI3bIKa
12 12 3 - PexyppeHTHBIE HEHPOHHBIE CeTH
Uroro: 14 6
JlabopaTtopHbie paGoThI
JIaGopaTopHble 3aHATUS YU€OHBIM IJIAHOM HE MTPETyCMOTPEHBI.
IIpakTHyeckune 3aHATUSA
Tabmmma 5.2.2
Ne Howmep pa3nena O6BeMm, gac. .
/1 quciumuHel - | OPO | 300 | 0390 Tema nabopatoproii padotet
2 cemecTp
1 1 2 1 ITporpammupoBaHue mpocteiiniei Heiipocetn Ha Python
2 2 2 . Pa6ora ¢ nakeramu s3p1ka Python: NumPy, Pandas
3 3 Pabora ¢ Habopamu JTaHHBIX
INocTpoeHue NONHOCBA3HOW HEMPOHHON CETU MPSAMOTO
4 4 2
1 pactpocrpanenus (FNN)
5 5 2 . [TocTpoeHne apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 2 . Pabora c Kaggle
7 7 2 AmHanu3 kayecTBa 00y4eHUs HelipoHHOH ceTH. boprba ¢
1 nepeoOydeHneM
8 8 2 [MocTpoeHne HEHPOHHOM CeTH A PElIeHHs 3a/1a4n
1 perpeccun
9 9 2 - ITocTpoenue cBEPTOUHON HEHPOHHOU cEeTH
10 10 2 - Pabora ¢ npenBapuTeabHO 00Y4EHHBIMH HEHPOHHBIMHU
CEeTAMHU
11 11 2 - N3ydenne HEHPOHHBIX CeTel I 3a1a4 00pabOTKHI
€CTECTBEHHOTO SI3bIKA
12 12 4 - TTocTpoeHre peKypPEHTHOM HEHPOHHON CeTH
Uroro: 26 8
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CamocrosiTeabHasi paﬁoTa CTyJA€HTa

Tabnuna 5.2.3
Ne Homep O6mwem, gac.
i pa3zena Tema Bux CPC
mucmmmmer | OPO | 300 | 000
7 cemecTp
BBenenue B TemaTuky ITonroroska K
1 1 5 10 ) HCKYCCTBEHHBIX HEHPOHHBIX nabopaTopHeIM paboTawm,
ceTen odopmIIeHHE OTYETOB IO
71a00paTOpHBIM paboTam
[MakeTs! mporpamm st pabotet ¢ | IToaroroska K
2 2 5 10 ) HEHPOHHBIMU CETAMHU nabopaTopHEIM paboTawm,
odopmIIcCHHE OTYETOB IO
71a00paTOpHBIM paboTam
OO6yueHne HEUPOHHOI ceTH. IToarotoBka k
3 3 5 10 i HaGops! jaHHBIX J1a00paTOpHBIM paboTam,
0(OpMIICHHE OTYETOB IO
71a00paTOPHBIM paboTam
[TonHOCBsI3HAs HEHpPOHHAS CETh Iloaroroska k
4 4 5 10 ) MPSIMOTO PaclpOCTPaHEHHUS 71abopaTopHBIM paboTam,
(FNN) oopmiteHHE OTYETOB IO
7ab0paTOpHBIM paboTam
ITocTpoeHne apXUTEKTYPEI INoaroroska
5 5 5 10 ) HEWpOHHOM ceTH u ee oOyueHne | 1abopaTopHBIM paboTam,
oopmiieHHE OTYETOB IO
nabopaToOpHBIM paboTam
Pabora ¢ TensorFlow u Kaggle [oxaroroBka k
6 6 5 10 ) nabopaTOpHBIM paboTam,
oopMIICHHE OTYETOB 10
71a00paTOPHBIM paboTam
AHanu3 kayecTBa 00y4eHUs Iloaroroska k
7 7 5 10 ) HEUPOHHOU ceTu J1a00paToOpHBIM paboTam,
oopMIICHHE OTYETOB I10
71a00paTOPHBIM paboTam
[Ipumenenue HeilponHbix cereit | [loaroroBka k
8 8 5 10 ) JUISL pEILICHNs 3a]Ja4l perpeccun | J:abopaTopHEIM paboTam,
odopmileHHEe O0TYETOB TO
nmabopaTopHEIM paboTam
CBéprouHble HEUPOHHBIE CETU IToaroroBka k
9 9 5 10 ) J1abopaTopHBIM paboTam,
odopmileHHE OTYETOB NO
71a060paTOPHBIM paboTam
[IpenBapuTebHO 00yUEHHBIE Tlonroroska k
10 10 5 ) ) HEHpPOHHBIE CETH nabopaTopHBIM paboTam,
opopMIICHHE OTYETOB 1O
71a00paTOPHEIM paboTam
Heiiponnsie cetu s 3amay Tloaroroska k
11 11 5 ) ) 00pabOTKN €CTECTBEHHOTO nabopaTopHBIM paboTam,
s13bIKa oopmiieHne oT4eTOB 1O
J1a00paTopHBIM paboTam
PexyppenTHbie HeliponHble ceTi | [loarotoBka k
12 12 13 ) ) 71abopaTopHBIM paboTam,
odopmileHHE OTYETOB NO
J1a00paTopHBIM paboTam
15 1-12 - - - 1-12 IToaroroBka k 3auery
HUroro: 68 90 -
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5.2.3. IlpenomaBanue IUCIUIUIMHBI BEAETCS C TPUMEHEHHEM CIICIYIONUX BHUIOB
00pa30BaTeNbHbIX TEXHOJIOTHMA:

— BH3yalM3anus y4eOHOTro Mmarepuaja B O(HCHOM IakeTe B IHAJIOTOBOM PEKHME
(JIEKITMOHHBIE 3aHATHS);

— paboTa B MaJIbIX rpymmax (J1abopaTopHbie paboThI);

—  WHIWBHIyaJIbHBIC 3a/1aHUS (JTaOOpaTOpHBIC PabOTHI).

6. TemaTuka KypCOBBIX MPOEKTOB
KypcoBbie mpoekThl yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.
7. KoHTpoJibHBbIE padoThI

KOHTpOHBHbIC pa6OTBI y‘{e6HLIM IJIaHOM HC MPEAYCMOTPCHBI.

8. OueHka pe3yJbTAaTOB OCBOEHHUS TUCIHUTLIUHBI
8.1. Kputepuu oneHHBaHMS CTEIECHU IOJHOTHl M KaueCTBAa OCBOCHHUS KOMIIETEHIIMH B
COOTBETCTBUH C IJIAHUPYEMBIMHU pe3yiabTaTaMu 00yueHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeiiTuHrOBasi cHcTeMa OICHWBAHUS CTENCHU TIOJHOTHI M KAadecTBAa OCBOCHUS

KOMIIETCHIIHIA 00YyJaroIuxcsi 0uHOU (hopMBI 00yueHus TpeacTaBieHa B Tabmuie 8.1.

Tab6muna 8.1
Ner/n | Buipl MEpOIIPUSTHI B paMKax TEKYILEr0 KOHTPOJIS | KosmuecTBo 6amwion
2 cemecTp

1 Tekyias aTTecTanys
1 JlabopaTopHnas padora Nel-4 0-20
2 KontponsHsrii TecT Nel 0-10
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIIIO 0-30

2 TekyIas aTTecTanus
3 JlabopaTopHas paboTta Ne5-8 0-20
4 KontponsHsIii TecT Ne2 0-10
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 Tekyras aTTectanys
5 JlabopaTopHast paborta Ne9-12 0-20
6 KonTponsnslii TecT Ne3 0-20
HTOI'O 3a TpeThl0 TEKYUIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAMYECKOEe M HMHPOPMALMOHHOE 00ecnedeHne THCITUTITHHBI/ MOTYJIs

9.1. [lepeveHp peKOMEHIyeMO TUTEepaTypsl peacTapieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe NpodeccuoHanbHble 0a3bl JaHHBIX U UHPOPMALMOHHBIE CIIPAaBOYHbBIE
CUCTEMBI

— CobctBennas nmonnorekcronas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnnueckas O6ubmmoreka ®I'AOY BO PI'Y Hedtu um raza (HUY) um.
NU.M. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/
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— Hayuno-texuunyeckas oudnanoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKHMI TOCYAapCTBEHHBIN

TexHu4YecKkui yauusepcuter» http://lib.ugtu.net/books

By3a» http://www.studentlibrary.ru

— baza pannbix KoHcynbTaHT cTyneHTa «OJEKTpOHHAs OHOIMOTEKa TEXHHYECKOTO

—  DnekrpoHHo-Onbmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «dnekrponHoe u3garenbctso FOPAMT» www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-0MOMMoTeuHast cucrema BOOK.ru https://www.book.ru

- HamuonannHas QJICKTPOHHAs OuOIHnoTEKA

9.3. JluueH3noHHOE U CBOOOJHO PACIpPOCTpPaHSIEMOE MPOrpaMMHOE OOecrieueHue, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJII)HO-TeXHI/I‘IeCKOC odecneyeHue )]HCHHHJIHHBI/MO}IyJIH

ITomemenus mis MMPOBEACHUA BCCX BUIOB pa60TBI, npeaAyCMOTPCHHBIX y‘IC6HBIM IIJIaHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,[[OBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU O6y‘IeHI/ISI.

Tab6muna 10.1

[epeuens obopynoBaHus,

Hepequb TCXHUYCCKUX CPCACTB O6y‘ICHI/IH, H€O6XO,ZlI/IMbIX JJIA OCBOCHUA

Ne /mt HEOOXOTUMOTO I JIUCTIATUIAHBI
OCBOEHHS JUCIUIUINHBI (IeMOHCTpaIOHHOE 000PYAOBaHHE)
KommnekT MynmbTUMEIUitHOTO  O0OpyHOBaHMA: MHPOEKTOP,  AKpaH,
1 - KOJIOHKH, HMHTEpaKTUBHAs  JOCKa, IIEPCOHAIBHBIE  KOMIIBIOTEPHI.

JlokasibHasl U KOPIIOPATUBHAS CETh.

11. Metoauyeckue ykazanus no opranuzanuu CPC

11.1. Mertoauueckue YKa3aHHs 110 MOATOTOBKE K J'I3.60paT0pHBIM 3aHATUAM.

JlaGopaTopHble 3aHATHS CIHOCOOCTBYIOT YIIyOJIEHHOMY H3YyYEHHMIO JAUCHUILUIUHBI U

CIy)XaT OCHOBHOW (hOPMOM TIOABEJCHUS WTOTOB CaMOCTOATEIbHONW pabOThI CTYICHTOB.

OcHoOBHas 1enb J1a0OPaTOPHBIX

3aHATUN 3aKIIOYaeTcs HE TOJIbKO YIUIyOUTh U 3aKpenuTh

TEOpPETUYECKHE 3HaHHA, HO U c(HOpPMUPOBATH NPAKTUUYECKHE KOMIETEHIIUH, HEOOXOIMMBbIe

OyIyIIUM CIICIIHATTUCTAM.

Ha nabopaTopHbIX 3aHATHUAX NPHUBETCTBYETCS AKTUBHOE YyYacTHE€ B OOCYXIACHUU

KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOAUTh Haubosee
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3¢ pexTUBHBIE pellIeHNUs TOCTABICHHBIX MPOOJIeM, YMETh HaXOAUTh MOJE3HBINA TOTOIHUTEIbHBIN
MaTepUall 0 TEMATUKE 3aHITUH.

MaructpaHTy peKOMEHYeTCs CIIEIYIOIIas cCXeMa MOArOTOBKHU K 3aHATHUIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. 3yuuTh peKOMEHI0BaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBATEIIO

4. Tlocne BbIMONHEHUS Ja0OpaTOpHOM pPabOTBl O(GOPMHUT OTYET M TOATOTOBUTHCA K
3aluTe.

11.2. Meroandeckue yKa3aHus 10 OPTaHU3aIliH CaMOCTOSTEIIbHONW PaOOTHI.

CamocrosaTenbHas paboTa SBISETCS OMHOM W3 BaXKHEHIIUX (OpM H3ydeHHs 000
quciuiuiiHbl. OHa MO3BOJISIET CHUCTEMATH3UPOBATh U YIIyOUTh TEOPETHUYECKHE 3HAHUS,
3aKpeNuTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHH MOJb30BaThCS HAy4yHOH U
yueOHO-MeTouyeckoil  snureparypoi.  [lo3HaBarenbHass ~ AeSITENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTH H
CaMOOPraHU30BaHHOCTH.

B yuebHoM mpoliecce BBIICNSAIOT JBa BUAA CAMOCTOSTENbHON paOOTHI: aylIUTOpHAs U
BHEAYyJAUTOPHAS.

AynuTopHas caMOCTOsSTENbHas paboTa IO OUCHUIUIMHE BBIIIOJHAETCS HAa Y4YeOHBIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJIaBaTENsl U IO €T0 3a/1aHuI0.

BreaynutopHas camocrosiTenbHas paboTa MarucTpaHTOB — IpeJCTaBisieT coOoi
JIOTMYECKOE TPOJODKEHUE ayIUTOPHBIX 3aHATHHA. 3aTpaTbhl BPEMEHHM Ha BBINOJHEHHE 3TOM
paboThl perJaMeHTUPYIOTCA pabounM Y4eOHBIM IUIaHOM. PexuMm paboThl BBHIOMpAET cam
oOyyaronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBHUM.

CamocrodTenbHass paboTa MOXET OCYILECTBIIATHCS HHIMBUAYaIbHO WU TPYyNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT II€JM, 00beMa, KOHKPETHOW TEeMaTHKH CaMOCTOSATEIbHOU
paboThl, YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHUN MarucTpaHTOB.

CamocrosiTenbHast paboTa BKIIIOYaeT B ce0sl paboTy C KOHCIIEKTOM JIEKIUH, U3ydeHHe U
KOHCIIEKTUPOBAHNE pEeKOMEH1yeMOi JUTEPATYPHI, MOJIrOTOBKA MYJIbTUMEIHNA-
COOOIIeHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, pPELICHHE 3a/1a4 U yINpaKHEeHUH
no oOpasiy, pelleHHe BapUaTUBHBIX 3aJad, BBHIIOJHEHHE YepTeKed, CXeM, pacyeToB
(rpaduueckux paboOT), pelIeHHEe CUTYallMOHHBIX (MpodecCHOHaIbHBIX) 3a/4ay, MOATOTOBKA K
JICTIOBBIM UTpaM, MPOSKTUPOBAHWE M MOJCIMPOBAHHE PA3HBIX BHJOB M KOMIIOHEHTOB
npodeCCHOHATBLHOM 1eATENFHOCTH, HAyYHO-HCCIIEeI0BATENbCKYIO PadoTy U Jp.

KoHTposb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATEIBHONW PaOOThl MarCTPAHTOB MOXKET

OCYILECTBIIATLCS B IpeAeTax BPEMEHHU, OTBEIEHHOIO Ha 00s3aTellbHblE y4eOHbIE 3aHATUS IO
16



JUCIUIUIMHE W BHEAYIUTOPHYIO CaMOCTOATEIbHYIO pabOTy MarucTpaHTOB IO AMCLMILIMHE,

MOYET MPOXOAUTH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOH (Gopme.
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[Ipunoxenue 1

I[Inanupyemble pe3yjbTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETeHIIMU U KPUTEPUH UX OLlEHMBAHUS

Jucuunnunza: Heliponnsle cetu
Kon, nanpasnenue noarorosku/crenuanbHocTh 21.03.01 Hedrerazopoe neno
HaMpPaBIEHHOCTH (TPODUIIB):
«bypeHne HePTIHBIX U TA30BBIX CKBAXKUHY,
«[IpoeKTHpOBaHUE H IKCILTyaTaIUsl CUCTEM TPAHCIIOPTA, XPAHEHHS U COBITA YTIIEBOJOPOIOBY,
«CTpOUTENHCTBO U 0OCTY)KMBAHUE CUCTEM TPAHCIIOPTA, XpPAaHEHHS U COBITA YIIIEBOJOPOJIOBY,

«IkcIutyaTanus 1 o0cmyXruBaHue 00bEKTOB TI00BIYM T'a3a, TA30KOHICHCATA U MOA3EMHBIX XPaHUIHIID,

«QKCIuTyaTanus u oocinykuBanue 00beKTOB 100U HePTHY,
«QKCIUTYaTaIys ¥ 00CITy>)KUBAaHUE TEXHOJIOTHUECKUX 00BEKTOB HE(DTEra30BOro MpoOru3BOICTBAY

Kox xoMmneTeHmmu

Kon n HanmeHoBanue
pe3ynbTata 00ydeHus
10 TUCLIUIUINHE

Kpurepun olieHHBaHMS pe3yabTaTOB 00yUCHNUS

1-2

3

4

5

YK-1

3HaTh: 31 cuHTaKCHUC U
YIPaBJISIONIHE

He 3naeT cuHTakcuc u
YIPaBIISIOIINE

3HaeT Ha HU3KOM
YPOBHE CHHTAKCHUC U

3HaeT Ha CpeiHeM
YPOBHE CHHTaKCHC U

3HaeT B COBEPIICHCTBE CUHTAKCHUC U
YIpaBIAONINEe KOHCTPYKINH s1361ka Python

KOHCTPYKILIMH SI3BIKA KOHCTPYKIIUH SI3BIKA yIpaBJISIOLIIE YIPaBISIIOLIHE
Python Python KOHCTPYKLIHUH SI3bIKa KOHCTPYKIIMH sI3bIKa

Python Python
Ymers: V1 He ymeer YMeer Ha HU3KOM YMeer Ha cpeHEM YMeeT B COBEpIICHCTBE BHIOMPATH
paspabaTbIBaTh paspabaTbIBaTh ypOBHe pa3pabaTbiBaTh | ypoBHE pa3padaTeiBaTh | pa3padaThIBaTh MPUKJIAJHBIC TPOTPAMMBI HA
MPUKIIaIHbIC MPUKIIaIHbIC MIPUKJIaHbIE MIPUKIIaaHbIC SI3BIKE ITporpaMmupoBanus Python
MPOTPaMMBI Ha SI3bIKE MPOTPaMMBI Ha SI3bIKE MIPOTPaMMBbI Ha S3bIKE MPOTPaMMBI Ha SI3bIKE
MPOTrPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS TIPOTPaMMHPOBAHUS MPOTPaMMHUPOBAHUS
Python Python Python Python
Bnagets: Bl He Bnaneer HaBbikamu | Brageer Ha HU3KOM Bnaneer Ha cpenHem Brnaneer B coBepieHCTBE HABBIKAMH pa3pabOTKH
HaBbIKaMu pa3paboTku | pa3paboTku YPOBHE HaBBIKAMU YpOBHE HaBBIKAMU MIPUIIOKEHUHN C BHEIIIHUMU UCTOYHUKAMHU JAHHBIX
MIPUIIOKEHUH C IIPWIOKEHUH C pa3paboTku pa3paboTku (TexcroBbMHE (haitnamu, xml-daiinamu
BHELTHUMHU BHEIITHUMH TIPUIIOKESHUH C MIPHIIOKESHUH C
MCTOYHUKAMH JJaHHBIX | WCTOYHHWKAMU JAHHBIX | BHEIIHHMHU BHELTHUMH
(TeKCTOBBIMH (TeKCTOBBIMH HMCTOYHHKAMU JAaHHBIX | MCTOYHMKAMH JaHHBIX
(aitmamu, xml- (haitmamu, xml- (TeKcTOBBIMH (TexcroBbIME (haiimamu,
(aiimamu (aiinamu ¢aiinamu, xml- xml-daitmamu

(aitnamu




KO[[ KOMIICTCHIIMH

Kon u HanmeHOoBaHUE
pe3yabTata 00y4eHUs
0 IMCUHUTUTHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

5

3HaTh: 32 OCHOBHBIC
CTaH/IapPTHBIC MOJYIIN
u Oubmmorexu B Python

He 3naeT ocHOBHBIE
CTaHJAPTHBIC MOAYIIN 1
oubmmoreku B Python

3HaeT Ha HU3KOM
YPOBHE OCHOBHbBIC
CTaHIapTHbBIC MOAYIH U
6ubmmotexn B Python

3HaeT Ha CpeTHEM
YPOBHE OCHOBHBIC
CTaHJapTHBIC MOIYJIH U
oubmmoreku B Python

3HaeT B COBEPLICHCTBE OCHOBHBIC CTaHIAPTHBIC
Moxynu u 6bubnnoreku B Python

YMeTs: Y2
HCIIOJIB30BaTh KaK
CTaHJApTHEIE, TaK U
JOIIOJTHUTCIIbHBIC
MOJIYJIH, PaCUTUPEHUS
U IAKCTHI

He ymeer
HCTIONb30BaTh KaK
CTaH/ApTHBIC, TaK U
JOIIOJTHUTCIIbHBIC
MOJTyJIH, PACIIUPEHUS
" IMaKCThI

YMeeT Ha HU3KOM
YpOBHE UCTIOIB30BaTh
KaK CTaHIapTHBIE, TaK
U OOIIOJTHUTCIIBHBIC
MOJYJIH, PACIIUPEHUS
U IAKCThI

YMeer Ha cpeiHeEM
YPOBHE HCIIOJIb30BATh
KaK CTaHJIapTHbIE, TaK U
JOIIOJTHUTCIIbHBIC
MOJyJIH, PACIIUPEHUS U
ITaKCThI

YMeeT B COBEpIICHCTBE BBIOMPATh HCIONB30BAThH
KaK CTaHIapTHbIC, TaK ¥ JOTOJHUTEIbHBIE
MOJIYJH, PACIINPEHHS 1 MaKEThI

Bnanets: B2
TEXHOJOTHUSIMHU MOUCKA
MAHHBIX U OILEHKH UX
KayecTBa

He Bimaneet
TCXHOJIOTUSMHU ITOUCKA
JAaHHBIX U OLICHKU UX
KadecTBa

Bnaneer Ha HU3KOM
YpOBHE TEXHOJIOTUSAMHU
MOUCKA TaHHBIX U
OIIEHKHU X Ka4ecTBa

Buageer Ha cpegHeM
YPOBHE TEXHOJOTUAMU
IIOUCKa JAHHBIX U
OLICHKH MX KayecTBa

BnaﬂeeT B COBCPUICHCTBE TCXHOJIOTUAMU IMOUCKA
JaHHBIX U OLICHKH UX Ka4CCTBa

3HaTh: 33 0COOEHHOCTH
pa3paboTku
TIPUKIIATHBIX
MpOTpaMM Ha SI3BIKE
Python

He 3HaeT ocobeHHOCTH
pa3paboTku
NPHUKIIATHBIX
HpOrpaMM Ha sI3bIKe
Python

3HaeT Ha HU3KOM
YpOBHE OCOOCHHOCTH
pa3paboTku
TIPUKIIATHBIX
MpOTpaMM Ha SI3bIKE
Python

3HaeT Ha CpeHEM
YPOBHE 0COOCHHOCTH
pa3paboTku
NPHUKIIIHBIX TPOrPaMM
Ha si3p1ke Python

3HAET B COBEPIICHCTBE OCOOCHHOCTH Pa3pabOTKH
MIPUKJIaIHBIX IIPOTrpamMM Ha si3bike Python

VYwMmers: Y3 co3naBath
COOCTBEHHBIE MOJYJIH
U UMITOPTHPOBATH MX

He ymeer co3naBath
COOCTBEHHBIE MOTYIIH
U UMIIOPTUPOBATH UX

YMeeT Ha HU3KOM
YpOBHE CO3/1aBaTh
COOCTBEHHBIE MOYIIH
U UIMITIOPTHPOBATH MX

VMeer Ha cpetHeM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOTYJIH U
HAMIIOPTUPOBATh UX

Vmeer B COBCPUICHCTBE BBI6I/IpaTB CO31aBaThb
COOCTBEHHEIE MOOYJIM U UMIIOPTUPOBATH UX

Brnagers: B3
MPaKTUIECKUMHU
HaBbIKAMU
WCIIONIb30BaHus Habopa
OMOJINOTEK SA3BIKA
Python mns
NPUKJIAJHBIX 337139 B
o0jacTH aHanM3a
JIAHHBIX

He Bmageer
MPAKTHYECKUMH
HaBBIKAMU
WCIIOJIb30BaHUsI Habopa
OMOIMOTEK SI3BIKA
Python s
MPUKJIAHBIX 337139 B
o0jacTH aHanu3a
JIaHHBIX

Bnaneer Ha HU3KOM
ypOBHE
MPaKTUYECKUMU
HaBBIKAMU
HCTOB30BaHUs Habopa
OMOIMOTEK SI3BIKA
Python mns
MPUKJIAHBIX 33]1a4 B
o0JlacTi aHaJIM3a
JIAHHBIX

Buageer Ha cpegHeM
YPOBHE MPAKTUICCKUMU
HaBBIKAMU
WCTOJIb30BaHUsI Habopa
OHOJINOTEK S3BIKA
Python st npukiaaHbix
3a1a4 B 001acTu
aHaJIU3a JaHHBIX

BiasieeT B COBEPIICHCTBE IPAKTUICCKUMHU
HaBBIKAMU HCTIOIH30BaHMs Habopa OMOIHOTEK
s3pika Python nist mpuknaaHeIx 3a1a4 B 001acTu
aHaJIN3a JAaHHbIX
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KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
0 IMCUHUTUTHHE
YK-2 3uats: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE CHEIHATIM3NPOBAHHBIC
CTELUATIM3UPOBAHHBIE | CIICIHATN3UPOBAHHBIC | YPOBHE YpOBHE OUOTMOTEKH JUTS aHAIN3a TAaHHBIX
OMOJIMOTEKN [T OMOJIMOTEKN TS CICIHANTN3UPOBaHHBIE CHeTHATH3UPOBAaHHBIE

aHaJIn3a JaHHBIX

aHaJIn3a JaHHBIX

OMOJIMOTEKN IS
aHaJau3a JaHHBIX

OHMOJIMOTEKN IS
aHajau3a JaHHBIX

Ywmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEpIICHCTBE BEIOHMPATH
pa3pabartbIBaTh pa3pabartbIBaTh YpOBHE pa3pabaTeiBaTh | YpOBHE pa3padaThIBaTh pa3pabaTbIBaTh IPUIIOKEHUS H COOCTBEHHBIX
MIPUIOKEHUA U MIPUJIOKEHUSA U NIPUIIOKEHHUS U MIPUJIOKEHUA U O6ubmmoTek Ha sizbike Python
COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX
6uONIHOTEK Ha SI3BIKE 6uONIHOTEK Ha SI3BIKE OMOIMOTEK Ha SI3bIKE O6uONMMOTEK Ha SI3BIKE
Python Python Python Python
Bnaners: B4 He Bnaneer Buageer Ha HU3KOM Buageer Ha cpegHeM Buageer B coBepILIEHCTBE BBICOKOYPOBHEBBIMU
BBICOKOYPOBHEBBIMU BBICOKOYPOBHEBBIMU YPOBHE YpOBHE S3bIKaMU IporpammupoBanus Python,
S3BIKAMHU S3BIKAMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU cooTBeTcTByIOIMMH 6nbmnoTekamu (NumPy
MPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS SI3BIKAMHA SI3BIKAMU Pandas, SciPy) u cnenmammsupoBanssM [10
Python, Python, MIPOTPaMMHPOBAHUS MPOTPaMMHUPOBAHUS
COOTBETCTBYIOIINMHU COOTBETCTBYIOIINMHU Python, Python,
6ubmmoTekamu 6ubmmoTekamu COOTBETCTBYIOIINMH COOTBETCTBYIOIINMHU
(NumPy Pandas, (NumPy Pandas, OoubIImoTEKaMU oubmuorekamu (NumPy
SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u
CTHEUUAIM3UPOBAHHBIM | CIIELMANN3UPOBaHHBIM | SciPy) u CIIELIMAIIU3UPOBAHHBIM
1o 1o cnennanuzupoBanaeM | I1O

1o

3HaTh: 35 MeTonaml
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHBIX,
HUMETh TIPE/ICTABICHUE
0 THIIaX 3a7adq,
HMMEIOIIMX OTHOILIEHUE
K aHaJIU3y JaHHBIX
1100 MOTEHIUA IS
PEIICHHS C TIOMOIIBIO
yKa3aHHBIX METOOOB.

He 3naeT MmeToan!
HHTEJUIEKTYaIbHOTO
aHajau3a JaHHbIX,
HUMETh TPEACTABICHUE
0 THUIIaX 3ajadq,
HAMEIOIIMX OTHOILIEHHE
K aHAJIU3y JaHHBIX
1100 MOTEHIMA IS
PEIICHHS C TIOMOIIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha HU3KOM
YPOBHE METObI
UHTEJUICKTYaTbHOTO
aHaJIu3a JAaHHBIX,
HUMETh TPEICTaBICHUE
0 THIIaX 3ajad4,
HMMEIOIIUX OTHOILIIEHUE
K aHaIIM3y JaHHBIX
MO0 TTOTEHIMAT IS
PEIIEHHS C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha CpelHEM
YPOBHE METOJIBI
HHTEJIEKTYATbHOTO
aHaIM3a JaHHBIX, UMETh
MPEJICTABICHUE O THIaX
3a/1a4, IMEIOLIUX
OTHOIIIEHHE K aHAITU3Y
JIAaHHBIX JILOO
MTOTEHLIAN IS
pELIEHUs C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT B COBEPIIEHCTBE METOIBI
MHTEJUIEKTYaIbHOTO aHAIN3a JaHHbBIX, UMETh
NpE/ICTaBICHUE O THIIaX 3a/[ayu, UMEFOIIUX
OTHOIIICHHE K aHAJU3Y JAHHBIX JIMOO TTOTEHIHAI
JUISL pEILICHNUS! ¢ TIOMOIIBIO YKa3aHHBIX METOJIOB.
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KO[[ KOMIICTCHIIMH

Kon u HanmeHOoBaHUE
pe3yabTata 00y4eHUs
0 IMCUHUTUTHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

5

YMmers: V5

MIPUMEHSTH METOBI
HMHTEJUIEKTYaJIbHOTO
aHaNM3a TaHHBIX IS
3a7a4 B CBOEH
npogeccnOHaNBHOM
00acT, MPOBOTUTH
JICKOMITO3HIIHIO
CJIOKHBIX 3a/1a4 Ha
Oonee mMpocThie U
TO//TAIOLIHECS]
PEIICHUIO U3YICHHBIMHU
METOIAMH,
COTIOCTABIISTH HAOOPHI
JTAaHHBIX, OCYIICCTBIIATH
pa3IMIHbIC THUIIBI
aHalM3a u MpOTHO3a C
MOMOIIBI0 METOIOB
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHbIX

He ymeer npumensats
METOJIBI
MHTEJUIEKTYaIbHOTO
aHaIM3a JaHHBIX IS
3a7a4 B CBO€EH
npodeccHOHATBHOM
o0nacTu, NpOBOAUTH
JICKOMITO3HIIHIO
CIIO>KHBIX 3a/1a4 Ha
Oonee mMpocThIie U

MO IAI0IINeCs
PELICHUIO N3yYCHHBIMHU
METOJIaMH,
COIIOCTABIIATH HAOOPHI
JIAHHBIX, OCYIECTBIATh
Pas3IMYHbIE THITBI
aHaJM3a ¥ MIPOTHO3a C
MOMOII[BIO0 METO/IOB
HMHTEJUIEKTYaJIbHOTO
aHaJIn3a JaHHBIX

YMeeTr Ha HU3KOM
YPOBHE MPHUMEHSTH
METOJIBI
HHTEIJICKTYaIbHOTO
aHanM3a TaHHBIX IS
3a/1a4 B CBOEH
poheCCHOHATBHOM
o0J1acTi, NPOBOUTH
JIEKOMITO3HIIH IO
CITOXHBIX 33]a4 Ha
OoJiee MPOCTHIC U
TO/ITAFOTIHECS
PELICHUIO U3YYSHHBIMHU
METOJIaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Pa3JIUYHbBIC TUIIBI
aHaJM3a ¥ MPOTHO3a ¢
MIOMOIIIBIO METOJIOB
UHTEJIEKTYaTEHOTO
aHajIn3a JaHHbIX

YMeer Ha cpeiHeEM
YPOBHE MIPUMEHSTh
METOJIBI
MHTEIUICKTYalbHOTO
aHaJM3a JaHHBIX JUIS
3a7a4 B CBOEH
npodeCCUOHATBHOM
o0racTy, MPOBOIUTH
JIEKOMIIO3UIIHIO
CJIOXKHBIX 3a/]a4 Ha
0oJiee IpoCThie U
MOJITAFOTIHECS
PCLICHUIO U3YYCHHBIMU
METO/IaMH,
COIOCTABIISITh HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Pa3UYHbIEC THIIBI
aHaJM3a ¥ POTHO3a C
MOMOLIBIO METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX

YMeeT B COBEpIICHCTBE BBIOMPATH IPUMEHSTD
METOJIbl HHTEIUIEKTYaIbHOTO aHaIM3a JaHHBIX UL
3amad B CBOeH mpodeccHoHanIbHON 00IacTH,
MIPOBOJUTH IEKOMIIO3HLIUIO CJIOXKHBIX 3a1a4 Ha
Ooiee MpocThIe ¥ MOAAIOIIIECS PEIICHUIO
H3y4YEHHBIMH METOAMH, COIIOCTABILATH HAOOPEI
JAHHBIX, OCYILECTBIISATH Pa3In4HbIC TUITHI aHATIH3a
U IPOTHO3a C IIOMOIIBIO METOJ0B
MHTEJUIEKTYaIbHOTO aHAN3a JaHHbBIX

Bnapers: BS
TEXHOJIOTHSIMH
MPOSKTUPOBAHUS U
pa3paboTku 0a3 u
XPaHWIHLI JAaHHBIX U
UCIIOJIb30BAHMUS
o0yyaromux HabopoB
JIAHHBIX

He Brageer
TEXHOJIOTHSIMH
MPOEKTUPOBAHUS U
pa3paboTku 0a3 u
XPaHWIHLIL JaHHBIX U
UCIIONB30BaHHUS
o0yuaromux HabopoB
JIAHHBIX

Buageer Ha HU3KOM
YPOBHE TEXHOJIOTHSIMU
NPOEKTHUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWINIL TaHHBIX U
UCIIONIb30BAHMS
o0y4aromumx HabopoB
JIAHHBIX

Bnaneer Ha cpennem
YPOBHE TEXHOJOTUAMU
MPOEKTUPOBAHHUS U
pa3paboTku 0a3 u
XPaHWIHLI JaHHBIX U
HCIIONB30BaHUS
o0yyaromux HabopoB
JIAHHBIX

Braneer B coBepiieHCTBE TEXHOJIOTUSMU
MPOEKTUPOBAHUS U Pa3pabOTKH 0a3 U XPaHUIIHII]
JIAHHBIX ¥ UCIIOJIb30BaHUS 00y4YaONINX HAOOPOB
JTAaHHBIX
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KO[[ KOMIICTCHIIMH

Kon u HanmeHOoBaHUE
pe3yabTata 00y4eHUs
0 IMCUHUTUTHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

5

3Hatb: 36

3HATH CIIOCOOHI cOopa u
aHAJIN3a UCXOIHBIX
JAHHBIX AT
NIOCTaHOBKH 3a]1a4,
peIIaeMBIX C HOMOIIBIO
METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHBIX.

He 3naet 3HaTH
cnocoOsI coopa n
aHaIM3a HCXOMHBIX
JAHHBIX JJIS
MOCTaHOBKH 3a/1ad,
pelIaeMbIX C MOMOIIBIO
METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHBIX.

3HaeT Ha HU3KOM
YpOBHE 3HAThH CIIOCOOBI
cbopa u aHanM3a
HCXOJIHBIX JaHHBIX I
MIOCTAQHOBKH 3a]1a4,
penraeMbIX ¢ IOMOILBIO
METO/IOB
HHTEJJIEKTYalbHOTO
aHaJIn3a JaHHBIX.

3HaeT Ha CpeTHEM
YpOBHE 3HATh CITIOCOOBI
cbopa u aHanm3a
MCXOIHBIX JaHHBIX IJI
MIOCTAaHOBKH 3a]a4,
peLIaeMbIX C HOMOIIBIO
METOZIOB
MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHBbIX.

3HaeT B COBEPIICHCTBE 3HATH CIIOCOOKI cOopa 1
aHAJIN3a MCXOJHBIX JaHHBIX JJIS IIOCTAHOBKU
3aj1a4, pelIaeMbIX C IOMOILBIO METOI0B
HHTEIUICKTYaIbHOTO aHAM3a JaHHbIX.

Ymerts: Y6 Ilonumars
KaK U3y4eHHbIE B Kypce
METObI pEaN30BaHBI
B ucnoJyiszyemom I10.

He ymeer [lonumarts
KaK H3y4eHHbIE B Kypce
METO/IbI pEaIn30BaHbI B
ucnoaszyemom I10.

YMeer Ha HU3KOM
ypoBHe IlonnmaTts kax
H3y4YeHHBIE B Kypce
METO/Ibl pEaIM30BaHbI B
ucnosbszyemom I10.

YMeert Ha cpeHEM
ypoBHe [ToHumaTs kak
H3y4eHHbIE B Kypce
METObI PEATN30BAHbI B
ucnosszyemom I10.

YmMeer B coBepiicHCTBE BbIOUpaTh [lOHUMATH Kak
N3Y4YCHHBIC B KYpPCC METOAbI p€AJIM30BAHLI B
ucnonszyemom I10.

Bnanets: B6
criocodoamu
WHTETpaIiH
Pa3HOPOIHBIX HAOOPOB

He Bnageet ciocobamu
MHTETPALUH
Pa3sHOPOJHBIX HA0OpPOB
JTAaHHBIX B €JHHOM

Brnaneer Ha HU3KOM
YpPOBHE criocobaMu
HHTETpaLuu
Pa3HOPOIHBIX HAOOPOB

Brnaneer Ha cpennem
YpPOBHE criocobaMu
MHTETpALUH
Pa3sHOPOHBIX HAOOPOB

Bna/:[eeT B COBCPUICHCTBEC crocobamu HHTCTpalun
PA3ZHOPOAHBIX Ha60p0B JaHHBIX B €IMHOM
XpaHWJIMiIe.

JTAHHBIX B €JHHOM XpaHWIHAIIE. JIaHHBIX B €JJMHOM JTAaHHBIX B €JHHOM
XpaHWIHUIIE. XpaHUIIHUIIE. XpaHUIHIIE.
E€MOHCTPUPYET €MOHCTPUPYET
3HaTh: He 3naer A TPHPY! A PHPY
OTACJIbHBIC 3HAHUA 110 JOCTAaTOYHBIC 3HAHUS I10
TCXHOJIOTHYCCKHEC TCXHOJIOTHYCCKHEC I[eMOHCTpI/IpyeT HCYEPIIBIBAIOMINE 3HAHUA 110
TEXHOJIOTHUYCCKHUM TEXHOJOTHYCCKUM
MPOLIECCHI HPOLIECCHI TEXHOJIOTHYECKHM IIpolieccaM He(Tera3oBoro
nporeccam mporeccam
HedrerazoBoro HedrerazoBoro NPOU3BOJICTBA
HedrerazoBoro HedrerazoBoro
npousBojcTBa (37) MIPOU3BOJICTBA
MPOM3BOJICTBA HPOU3BOJICTBA
YMeeT ocyliecTBIsITh
BEIGOp YMeer ocylecTBIATh
YMeTh: OCyIIECTBIATh BBIOO
IKC-1 yu He ymeer TEXHOJIOIMYECKHUX P
BBIOOD TEXHOJIOTHYECKHUX
OCYIIECTBIISITH BEIOOD IIPOLIECCOB U
TEXHOJIOTHYECKHUX MPOLIECCOB U
TEXHOJIOTHYECKHUX OCYIIECTBIISITH B coBepIeHCTBE yMEET OCYIIECTBIATH BEIOOD
MpPOLIECCOB U OCYIIECTBIISITh
MPOLIECCOB U CHCTEMaTH3aIHIO TEXHOJIOTUYECKHX MTPOIIECCOB M OCYIIECTBISATD
OCYIIECTBIISITh CHCTEMaTH3aLUIO
OCYIIECTBIIATH I/IHq)OpMaLII/II/I O HHUX, CHUCTEMATHU3ALINIO I/IHq)OpMaLII/II/I O HUX
CUCTEMATHU3ALUI0 nHPOPMALINH O HUX,
CHCTEeMaTH3aIUIO JIOTTyCKast
nHPOPMAILIUU O HUX JIoIycKas
MHPOPMALINU O HUX 3HAYUTENbHBIE
7 HE3HAYUTEIIbHBIC
HETOYHOCTHU H
HETOYHOCTH
MIOTPEITHOCTH
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KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
0 IMCUHUTUTHHE
Bnageer Xopoulo BiaxeeT
Bnanets: HaBbIKaMU He Biazieet HaBbIKaMH OIpe/ieICHHBIMU HaBbIKAMH BbIOOpA U
BEIOOpa 1 BEIOOpa U HaBBIKaMU BBIOOPA U CHCTEMaTH3aLuU
B coBepiiieHCTBE BaeeT HaBbIKAME BbIOOpA U
CHCTeMaTH3alUuK CHCTeMaTH3alUuH CHCTeMaTH3aLUH TEXHOJIOTHYECKHUX
CHCTeMAaTH3aI[MH TEXHOJIOTHIECKUX MPOLIECCOB
TEXHOJIOTUYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTUYECKHX MPOLIECCOB, JOMYyCKas
npoueccos (B7) MPOLIECCOB MPOLIECCOB, AOMyCKast HE3HAYHUTEIbHbIC
psii omuoOoK OLINOKHU
JeMoHcTpupyer JemoHcTpupyer
3nath (38): pusuko- He 3Haet ¢usuko- OTJIeNbHBIE 3HAHUS TI0 JIOCTaTOYHBIEC 3HAHUS
MaTeMaTHYeCKUn MaTeMaTHYeCKUi ¢busuko- ¢busuko-
JeMoHCcTpupyeT ucyepnblBarolie 3HaHus 110
armapar JJjid pCuICHus armapar JJid peuICHUA MaTeMaTu4€CKOMY MaTeMaTU4CCKOMY
(hU3UKO-MATEeMAaTHYCCKOMY alMapaTy s
pacyeTHo- pacyeTHo- amnmapary i PEIIeHHs | ammapary MJid pelieHus
PEIICHUs PaCYCTHO-aHATUTHUCCKUX 3a71ad,
AHAJMTHYECKHX 337134, AHAJMTUYECKHX 337134, pacyeTtHo- pacyerHo-

BO3HHKAIOIIHUX B XOA€

BO3HHKAIOIIHUX B XOI€

AHAJIMTHYCCKHUX 3aJa4,

AHAJIUTHYCCKHUX 3a/1a4,

BO3HHUKAIOIIHUX B XO0I€ HpO(I)eCCI/IOHaJ'IBHOI\/’I

. 8 JEATeIBHOCTH
npodeccrnoHanbHOM podecCHOHANBHOMH BO3HHKAIOIIUX B X0/ BO3HHKAIOIINX B XOZI€
JeATEIBHOCTH JEATETbHOCTH npodeccrnoHaNbHOM IpodeCcCHOHANTBHOM
JIeSITeIIbHOCTH JIeATeIbHOCTH

YMeeT ucronb30BaTh
Yumers (V8): YMmeer He ymeer YMeeT ucronb30BaTh ¢uznko-
UCIIOJNIb30BaTh (PM3MKO- | HCIIOJIB30BaTh (BH3HKO- ¢busuKo- MaTreMaTHYeCKUi
MaTeMaTUYECKUN MaTeMaTUYECKUN MaTeMaTUYECKUH anmnapar JJIs peleHus

B coBeplieHCTBE yMEeT HUCIIOJIb30BaATh (PUIUKO-
anmapar JJisi peleHus anmapar JJisl pelleHus] | anmapar AJisl pelIeHus pacdeTHo- .
MaTeMaTHYeCKHi anmnapar Jjisi peleHus

pacdeTHo- pacyeTHo- pacdeTHo- aHAJIMTUYECKHX 337134,

AHAJIMTHYCCKUX 3aJa4,

AHAJIUTHYCCKUX 3aJa4,

AHAJIMTUYCCKHUX 3aJa4,

BO3HHUKAKIIHUX B X01€

pacYeTHO-aHAIUTHYCCKUX 3a]1a4, BOSHUKAIOIINX B
x0/J1e MpoeCCUOHATLHON AESITENFHOCTH

BO3HUKAIOIIUX B XO/€ BO3HUKAIOIIUX B XO/€ BO3HUKAIOIIUX B XO/I€ npoQeCCUOHATBHOM
npogeCcCHOHANTBHOM po¢eCCHOHATBHOM npogeccHoHaTbHOM JeSITeTPHOCTH, TOITyCKast
JIESITEILHOCTH NESITENLHOCTH NEeSITEILHOCTH HE3HAYUTEIbHEIE
HETOYHOCTH
Bnaneer ¢usuko- Xopomio BiIajeeT
Bnagers (B8): ¢pusuxo- He Bnameet pusuxo- aeet ¢ P a
MaTeMaTHYECKUM ¢usnko-
MaTeMaTHIYECKUM MaTeMaTHYECKUM
amnmapaTroMm JUis MaTeMaTHYECKUM

ammapaTroMm Jyis
peIIeHHs PaCYSTHO-
AHAJIMTHYCCKUX 3aJa4,
BO3HHKAKOIINUX B XOI€
npodeccnoHaTbHOMI
JIeSTeIbHOCTH

anmapaToMm Jyis
peIIeHHsT PaCYCTHO-
AHAJIUTHYCCKUX 3aJa4,
BO3HHUKAKOIINUX B XO€
npodeccuoHaTbLHOM
JeSTEIbHOCTH

pEIIeHHs PacYEeTHO-
AHAJIMTHYCCKHUX 3aJa4,
BO3HHUKAOIIUX B XO0AE
npodeccnoHambHOM
JIeSITeIIbHOCTH,
JTOTTYCKasl Pl OIIHOOK

arnnapaTom JJis
peIIeHHsI PaCYCTHO-
AHAJIUTHYCCKUX 3aJ1a4,
BO3HHUKAKOIINUX B XO0OE€
npodeccHoHATEHOM
JIeATeIbHOCTH

B coBepuieHcTBe BianeeT GU3UKO-
MAaTEMAaTUYCCKUM amrapaTrom Jisd pEHICHUA
pacYeTHO-aHAIUTHYCCKUX 3a/1a4, BOSHUKAIOIINX B
x0/J1e PO eCCUOHATILHON ACSITENLHOCTH

23




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
0 IMCUHUTUTHHE
E€MOHCTPUPYET €MOHCTPUPYET
3Hats (39): He 3naer A PHpY A pHpYy
OT/CNbHBIC 3HAHUS [0 | [OCTATOYHBIC 3HAHUSI 10
MPUMEHSIEMbIC METOJIBI | MPUMEHSEMbIC METO/IBI JIeMOHCTpHPYET UCUEPIBIBAIOIINE 3HAHUS IO
MPUMEHSEMbIM MIPUMEHSIEMBIM METO1aM
KOHTPOJIS KOHTPOJIS MIPUMEHSIEMBIM METOIaM KOHTPOJIS
METO/IaM KOHTPOJIS KOHTPOJIS
MPOU3BOJICTBEHHBIX MPOU3BOJICTBEHHBIX MIPOM3BO/ICTBEHHBIX MPOLECCOB
MIPOM3BO/ICTBEHHBIX MPOU3BOJICTBEHHBIX
MPOLIECCOB MPOLIECCOB
MPOIIECCOB MPOLIECCOB
He ymeer YMeer npUMeHATh
Vmets (Y9): y p
DUMEHSTh HUCIIOJIB30BaTh YmMmeer MMPUMCHATH COBPEMCHHOC
ch eMeHHOE MPUMEHSTH COBPEMCHHOE 000pyI0BaHUE U
p COBPEMCHHOE 000pyJI0BaHUE U MaTepHaJIbI IS B coBepIiieHCTBE yMeeT MPUMEHSATh COBPEMEHHOE

obopynoBaHue u
MaTepuajbl IJA

obopynoBaHue u

MaTepualibl AJid

obecrieueHus KOHTPOJIS

00opyioBaHNe ¥ MaTepualbl AJist o0ecTieueHus

MaTepHaIIbl IS o0ecreYeHUsT KOHTPOJIS MPOU3BOICTBECHHBIX KOHTPOJISI TPOU3BOICTBECHHBIX POIIECCOB
oOecrieyeHHss KOHTPOJIS
obecrieueHUs KOHTPOJIIS TIPOU3BOJICTBECHHBIX MIPOIIECCOB, NOITyCKast
TIPOM3BOJICTBEHHBIX
POLECCOB TIPOU3BOJICTBEHHBIX MIPOIIECCOB HE3HAYMUTEILHEIE
p TIPOIIECCOB HETOYHOCTH
Bnageet
Brnagets (B9): Xoporto Biageer
He Texnonorusmu TEXHOJIOTUSIMHU
TEXHOJIOTUSIMHU TEXHOJIOTUSIMU
KOHTPOJIS KOHTPOJIS B coBeprieHCTBE BIaieeT TEXHOIOTHAMHE
KOHTPOJIS KOHTPOJIS
MIPOU3BOJICTBEHHBIX TIPOU3BOJICTBECHHBIX KOHTPOJIS IPOU3BOICTBEHHEIX MPOIIECCOB
MPOU3BOICTBECHHBIX MIPOU3BOICTBEHHBIX
MPOIIECCOB IPOIIECCOB, AOMYyCKast
MPOIIECCOB MPOIIECCOB

psin omuOoK
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«CTpOUTENBCTBO U 0OCITYKMBAHUE CUCTEM TPAHCIIOPTA, XPAHEHUS U COBITA YIIIEBOJOPOIOBY,
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«IKcIuTyaTanus u o0cnykuBaHue 00BEKTOB I0OBIYN HEDTHY,
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