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1. Heau u 321241 0CBOEHUA IMCUMILIHHBI/ MOTLYJIS

Ilenp MMCIUILIMHBI 3aKIIOYAETCS B OBJIAJCHUH 3HAHUSIMH B O0JIACTH aBTOMATHYCCKOU
00pabOTKM €CTECTBEHHOTO S3bIKa M aHAJIW3a HM300PKEHUH, a TaKKe MX HCIOJIb30BAaHUHU IPU
pEIICHUHN TPHUKIIATHBIX 3a/1a4.

3a1a4yd JUCHHUIUIMHEI:

—  u3ydeHHe 0a30BBIX TCOPETHYECKHUX OCHOB METOJOJOTHH aBTOMATHYCCKOW 0OpabOTKH
€CTECTBEHHOIO A3LIKA,

—  (¢dopMUpOBaHHE YMEHHUI MPUMEHSTD ITAKETHI IPOrPAMM U HHCTPYMEHTAIBHBIC CPEICTBA
JUTSL aBTOMATHYECKON 00pabOTKU €CTECTBEHHOTO SI3bIKA,

—  (¢GOopMHUPOBaHHE YMEHHU PEATU30BaTh HEHPOHHYIO CETh C HCIOJIb30BAHUEM ITaKCTOB
pOrpaMM JJIsi aBTOMATUUYECKON 00paOOTKH €CTECTBEHHOTO SI3BIKA.

—  u3ydeHHue 0a30BBIX TEOPETHUECKUX OCHOB METOJIOJIOTHH aHAIIN3a N300paKCHUN;

—  (opMupoBaHUEe YMEHHI IPUMEHSATH MAKETHI IPOrPAMM M HHCTPYMEHTAJIbHBIC CPEIICTBA
JUTSL aHAJTM3a N300paKEeHUH;

—  (opMupoBaHHE HABBIKOB PabOThI ¢ HAOOPAaMU JAHHBIX U300PAKCHHI, UCTIOJIb3YEMbIMH

JUIst 00y4eHUsI HEHPOHHOM ceTHu.

2. MecTo ucuuiimHbI/Moay s B cTpykType OIIOII BO

JlucuMIIMHa OTHOCUTCS K JUCIUIUIMHAM 3JieKTuBHOro Monyis «Digital & IT. MammmnaHOE
00yueHHe U aHAlIM3 JAHHBIX» YacTH y4eOHOro 1mana, GOpMUPYEMO y4acTHUKAMH 00pa30BaTeIbHbBIX
OTHOILICHHUH.

Heo0Xx0uMbIMH YCIIOBHSIMY JUTSE OCBOCHUS IVICIUIIINHBI SIBJISTFOTCS:

— 3HaHUE OCHOBHBIX TIOHATUH JAMCKPETHOM MaTeMaTHK{, NPUKIATHOW anredpsl,
BBIUNCIIUTEIBbHON MATEMaTUKH;

— 3HaHHWE OCHOB s3bIKa MporpammupoBanue Python, ymenue pa3paOaThiBaTh airopuTMbI
peIlIeHus 3a1a4 U 3allAChIBaTh UX Ha S3bIKE IPOrPaMMHUPOBAaHMS;

— BJIAJICHUE HAaBBIKAMHU HCIIOJIb30BAHMS KOMIIBIOTEPHBIX TEXHOJOTHH M  CPEICTB
00paboTKM HHPOPMALIKH.

ConepkaHue JUCHUIUIMHBI SIBISCTCS JIOTMYECKUM IIPOJOJDKCHHEM COZACpIKaHHs JUCLMILIMH

«Maremartuka u PythOI‘l JJId aHallu3a JaHHBIX), «MammHHOe O6y‘I€HI/I6 U BOINPOCBI HCKYCCTBCHHOI'O

uHTeIIeKTa», «HellpoHHbie ceTmn.

3. Pe3yabTaThl 00y4YeHHUsI 10 THCHHUIJIHHE/MOTY IO

[Iporiecc wm3ydeHUsT NUCHMIUIMHBI/MOYJS HAmpaBlieH Ha (QOpMUpOBaHHE CIEAYIOIINUX
KOMIIETEHIINN:



Taobnuua 3.1

KO}.‘I 1 HAMMCHOBAHUC

KOI{ 1 HAUMCHOBAaHUC MHAUKATOPpA

KO,Z[ 1 HAaUMCHOBAHUC PE3YyJIbTaTa O6y‘{eHI/IH

KOMIIETCHIIUU noctmwxenns komnereHunu (MJIK) 10 JUCUUILIMHE
VYK-1. Cnnocoben VK-1.1. Ananuzupyer npobiaemMuyto | 3Harb: 31 pa3nuyHbIe BAPHAHTBHI PEIICHUS
OCYIIECTBIISITh cUTyanuio (3a1a4y) 1 BBIJCIIIET ee po0IeMHO# cuTyalu (3a1a4u)

KPUTUYECKUH aHAIU3
MpoOJIEMHBIX CUTYyannii Ha
OCHOBE CHCTEMHOTO
MOAX0Aa, BEIpabaThIBATh
CTPATEruIo ACUCTBUN

0a30BbIE COCTABIISIIOLIME

VYmers: Y1 aHanu3zupoBath NpoOIeMHYIO
CUTYyanuio (3a/1a4y) U BEIICISIET ee 0a30BbIe
COCTaBJLFOLINE

VYK-1.2. PaccMaTpuBaeT pa3indHbIe
BapHaHTHI PeIICHHS IPOOIEMHON
CUTYyaIlNH (3a/1a4n), pa3pabaTeIBacT
QIITOPHUTMBI HX peali3aliii

Brnamers: B1 HaBbIkamMu pemieHust
poOIeMHO cuTyaru (3a1a4n), pa3padoTKu
JITOPUTMOB U MX Pean3alun

VYK-1.3. Onpenenser u OIleHUBaeT
MPaKTHYECKUE MOCIIEACTBHS
BO3MOJKHBIX PEUICHUN 3a/1a4H

3HaTh: 32 MpaKTUIEeCKHE TOCIEACTBUSA
BO3MOXHBIX PEIICHUH 3a7a4

YmeTb: Y2 onpenensiTs MpaKTHIecKie
NOCTIEICTBHS BOZMOKHBIX PELICHUH 3a1a4

Brnagers: B2 MeTomamu orieHMBaHUs
MPAKTUUECKUX MOCIEACTBUNA BO3MOKHBIX
peuleHui 3a1a4

VK-1.4. OcymectBiser
cUCTeMaTH3aluI0 HHpOpMaluu
Pa3JIMYHBIX THIIOB JJIsl aHAJIHN3a
NpOOJIEMHBIX CHTYalUi

3HaTh: 33 HHTCIUICKTYaIbHBIC METOIBI
aHanmu3a HHGOPMAIIMH, TIOTYUCHHON 13
Pa3IMYHBIX UCTOYHHUKOB

Ymeth: Y3 aHanu3upoBaTh HHPOPMALIUIO C
TTOMOIIBI0 TEXHOJIOTHI MCKYCCTBECHHOTO
HWHTEJUICKTa

VK-1.5. BeipabaTsIBaeT CTpaTeruio
JNEUCTBUH 1Sl HOCTPOSHUS
AJITOPUTMOB PEIICHHS IIOCTABICHHBIX
3amaq

BJ'IaI[eTBZ B3 HaBbikamMu HUHTCJUICKTYaJIbHOI'O
aHaJIn3a I/IH(bOpMaLII/II/I, B COOTBETCTBHUU C
TpC6OBaHI/I$IMI/I " yCJIOBUAMU 3aJa4U

VYK-1.6. IIporpamMmmupyer
pa3paboTaHHBIC ANTOPUTMEI U
KPUTUYECKH aHAIU3UPYET
MOJTyYeHHBIE PE3yJIbTaThI

3HaTb: 34 OCHOBEI S3bIKA IPOTPAMMHUPOBAHUS
1 TEOPHIO AJITOPUTMOB

Ymers: Y4 aHanu3upoBaTh MOIy4IECHHbIE
pe3yJIbTAThl, BRIABISTh HEAOCTATKU PEIICHUH

Brnaners: B4 HaBbIKaMu peanu3au
AITOPUTMOB COPTHPOBKH, TONCKA M PabOTHI
CO CTPYKTYPaMH JaHHBIX

VK-2. Cnocoben
YIPaBIATh IPOEKTOM Ha
BCEX JTallaX ero
SKM3HEHHOTO LIUKJIA

YK-2.1. ®opmynupyer B paMKax
IIOCTABJICHHOM LI NIPOEKTA
COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3aj1a4, 00eCIICYHBAIOIINX €€
noctrxenne. Onpenenser
O’KHJIaeMBbI€ PE3yJIbTaThl PEIICHHS
BBIJICJICHHBIX 33134

3HaTh: 35 TUIOBEIE 3aMa4H aHaAIN3a JaHHBIX

YMmets: V5 hopmanuzoBaTh NpUKIagHbIE
3aJa4v B TEpMUHAX TEXHOJIOTUH
HCKYCCTBEHHOTO MHTEJIICKTa

Bianers: B5 HaBeikaMu ananmza u
(hopManm3ayy MPUKIAIHBIX 32129 aHATTH3a
JTAaHHBIX

VK-2.2. IlpoekTupyeT peuieHue
KOHKPETHOH 3aJjauMl IPOEKTa,
BEIOMpAst OITUMAITBHBIH CITOCO0 ee
peLIeHus], UCXOAS U3 JEHCTBYIOIINX
MIPABOBBIX HOPM U UMEIOITUXCS
PECYpCOB M OrpaHUYEHU I

3HaTh: 36 COBpeMEHHbIE TEXHOJIOTHN aHAIIN3a
JIAHHBIX U c(epbl NX IPUMEHEHHS

YmeTh: Y6 BEIOUpATh ONTHMANTBEHBIE METOIBI
M TEXHOJIOTMHU aHAJIN3a JaHHBIX, HCXO/Is U3
MMEIOIIUXCS PECYpPCOB U OTpaHHICHUN

BianeTs: B6 HaBeIkaMH ONITHMAJILHOTO
pelIeHNs IPUKIATHBIX 3a/1a4 aHAIIN3a JaHHBIX
B PO eCCHOHATILHON IS TEIbHOCTH

VK-2.3. PemaeT KOHKpETHBIE 331241
MPOEKTa 3asBJICHHOTO KauecTBa U 3a
YCTaHOBJIEHHOE BpeMsI

3Hath: 37 pemeHne KOHKPETHBIX 3a/1a4
MIPOEKTA

Ymetb: Y7 opraHu3oBBIBaTh 3 (HEKTHBHOE
B3aMMOJICHICTBHE C IPYTUMHU HCIIOTHUTEISIMU
JUIS PEIICHNS TPOEKTHBIX 3a/1a4

Brnaners: B7 HaBbIKaMu ceTEBOI0 aHaIM3a,
KaJ'[eH]lapHOFO HHaHI/II)OBaHI/Iﬂ, KOHTpOJ'[H xXo4ga
peann3anuy mpoeKTa

TTKC-10. CnocobHOCTH
MPOBOUTH MPUKIIATHBIC
HAYYHBIC UCCIICTOBAHHUS
o mpodaemMam
HedTerasoBoil oTpaciu B

TIKC-10.1. Aranusupyet
nH(pOpPMALHNIO 110 TEXHOJIOTHYECKUM
nporeccaM 1 paboTe TEXHUYECKUX
YCTPOWCTB B He(hTEra30BOH OTpaCIIH

3HaTh: 38 pa3uuHbIC METO/IbI AaHAIN3A
nH(pOpMaNNH 110 TEXHUYECKUM MpoLeccaM u
paboTe TeXHUYECKUX YCTPOUCTB B
HedyTerazoBoi orpaciu

Ymers: Y8 ananu3upoBarh HHGOPMALHIO 110




COOTBETCTBHH C
BbIOpaHHOM cepoii
npodeccnoHaTLHOMI
JeSTeIbHOCTH

TEXHOJIOTMYECKHM IIpoIieccaM U padoTe
TEXHUYECKUX YCTPOUCTB B He(hTera3oBon
0Tpaciu

Bnaners: B8 HaBbikaMu aHaimsa
WHPOPMALINH TI0 TEXHHIECKUM IPOIIeccaM 1
paboTe TEXHUYECKIX YCTPOUCTB

[IKC-10.2. IInaaupyeT 1 IpOBOJHUT
HE0o0XOIMMbIEe SKCIIEPHMEHTEL,
oOpabaThIBacT, B TOM YHCIIE C
UCIIONB30BaHUEM IIPHKIIATHBIX
MIPOTrPaMMHBIX POJYKTOB,
HHTEPIIPETHPYET PE3yIbTaThl U
JIeTIaeT COOTBETCTBYIOLIHUE BBHIBOIBI

3HaTh: 39 TEXHUKY IPOBEICHUL
HEOOXOMMBIX SKCIIEPUMEHTOB C
HCIIONB30BaHUEM IPUKIIAIHBIX IIPOrPAMMHBIX
HPOJIYKTOB

Ymers: Y9 miaHupoBats M MPOBOIUTH
HEOOXOANMBIE SKCIIEPUMEHTHI, 00padaThIBaTh
C IPUMEHEHHEM IPUKIAHBIX POrPaMMHBIX
MIPOAYKTOB

Brnagers: B9 ciocobaMmu onieHKH cTerneHu
JIOCTOBEPHOCTH PE3YJIbTAaTOB, IOCTPOCHUEM
BBIBOJIa HA OCHOBE PE3YJIbTaTOB
HCCIIEJOBAHMS

[IKC-10.3. Ucnonszyet ¢puznko-
MaTeMaTHYeCKHUIl anmapar Uit
pELICHHS PaCUSTHO-aHATTUTHYESCKIX
3a/1a4, BO3HUKAIOIINX B XOJIE
npo(hecCHOHABHON IEITeIBHOCTH

3nath: 310 Qu3HKO-MaTeMaTHIECKHI anmapat
JUIsL PEIICHHUs] PacyeTHO-aHAINTHICCKUX 3a1a4

Ywmerts: Y10 ucnonp30BaTh GUIUKO-
MaTeMaTHYSCKHUIl anmapar Uil peieHus
pacyeTHO-aHAJIUTHICCKHX 33714,
BO3HHUKAIOIIUX B X0J¢ POHECCHOHATBHON
JeATEIEHOCTH

Bianets: B10 crtocoOHOCTBIO HCIIONIB30BATH
(hU3MKO-MaTEeMaTHYCCKUH anmapar JJist
PEIICHUs PaCYCTHO-aHATUTHYCCKUX 3a71ad,
BO3HHKAIOIIUX B X0J1€ MPOPECCHOHATBHOM
NEeTENLHOCTH

IIKC-11. I'oToBHOCTB
Yy4acTBOBAaTh B paboTe
Hay4YHBIX KOH(pEpeHIUH 1
CEMHHApOB B
COOTBETCTBHH C
BEIOpaHHOU cepoit
npogeccrHoHaNbHON
JeATEeIbHOCTH

IIKC-11.1. Ananuszupyet
HaIpaBJICHUS] HAYYHBIX
HCCIIeIOBaHUN B He(pTera3oBoi
oTpaciu

3Hath: 311 OCHOBHbIC HAIPABJICHUS HAYUHBIX
uccieoBanuii B HeprerazoBoii orpaciu

Ymets: Y11 aHanu3upoBaTh OCHOBHBIE
HAaIIpaBJICHUs HAYYHBIX UCCIICIOBAHMUIT B
HedTerazoBoii oTpaciu

Bnanets: B11 HaBBIKOM aHaNM3UpPOBAThH
OCHOBHEBIC HAIIPABJICHUS HAYIHBIX
HCCIICIOBaHMI B HepTEra3oBoil oTpaciu

I[IKC-11.2. O6ocHOBBIBacT
aKTyaJIbHOCTh M II€JIH COOCTBEHHBIX
HCCIIEJOBAaHHH C TIOCIIETYIOIINM HX
MIPeCTaBICHUEM Ha KOH(PEPEeHIHIX
U cCeMUHapax

3Hath: 312 000CHOBaHUE aKTYaTBHOCTH U
LIeST COOCTBEHHBIX MCCIIEIOBAHUM C
TIOCIIEAYIONINM UX TPECTaBICHHEM Ha
KOH(pEPEHIIMSIX U CEMUHApax

Ymets: Y12 nate 000CHOBaHHE aKTYaJIbHOCTH
U 1IeTIM COOCTBEHHBIX MCCIEAOBAHUH ¢
HOCIEAYIOLIUM UX NPEACTABICHUEM Ha
KOH(pEPEHIIUSIX U CEMUHApax

Bnanets: B12 HaBbIkaMy KpUTHIECKOTO
OIICHUBAHMS HAIPABJICHUN HAYYHBIX
HccIieIoBaHuN B He(hTera3oBoH oTpacin

IIKC-11.3 IlpencraBisieT pe3yibTaThl
COOCTBEHHBIX HUCCIIEIOBAHHUI B BHIC
KOMITBIOTEPHOM IPE3eHTaNN

3Hath: 313 MeTOABI MPEeACTaBICHUS
pe3yIbTaTOB MCCIIEIOBAHUH

YMmers: V13 coctaBisTh HAy4HO-
000CHOBaHHBIE JOKJIAJBI 110 IpoOIeMaM B
Hed)TerazoBoi orpaciu

Bunagets: B13 MmeTonamu npeacraBieHus
pe3yIbTaTOB COOCTBEHHBIX MCCIICIOBAHUH B
BHJIE KOMIIBIOTEPHOH Npe3eHTaluu

4. O0beM AUCHUILIHHBI/MOIYJIA

OO0t 00beM JUCHUILINHEI COCTABIIAET 3 3aUueTHBIX equHuIb], 108 yacos.




Tab6nuna 4.1

AynuTOpHBIC 3aHATHSI / KOHTaKTHas paboTa, @
opMa
dopma Kypc/ yac. CamocrosiTenbHas P .
MIPOMEKYTOYHOU
o0ydeHUst | cemecTp [Tpaxtuueckue | JlaboparopHsie paborta, yac.
Jlexun aTTeCTalluu
3aHATHU 3aHATHU
OYHast 4/8 16 32 - 60 3a4eT
3a04Hast 4/8 6 6 96 3a4eT

5.1. CtpykTypa JUCUUIUIMHBI.
o4yHas popma o0yuyenus (OPO)

5. CTpyKTypa H coaep:kaHHe TUCHUTIINHBI/ MO

Tabmuma 5.1.1

CrpykTypa TUCIUTUTAHBL/ MOTYIIS

AynuTopHbIe
3aHSTHS, Jac.

n/n

Howmep
paszena

HaumenoBanue pasgena

JI. | Ilp. | JIa6.

CPC,
Jac.

Bce
ro,
yac.

Kon MK

OrLeHOYHBIE
Cpe,I[CTBal

ABTOMaTHYECKas
00paboTka
€CTECTBEHHOIO SI3LIKA

30

YK-1.1
YK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-2.1
YK-2.2

54

AHanm3 n300paskeHuiA

30

YK-2.3
[IKC-10.1
[IKC-10.2
I1IKC-10.3
[IKC-11.1
[IKC-11.2
IMKC-11.3

54

Komnoksuym no
TeMe
«ABTOMaTHYECKa
st 00paboTka
©CTECTBEHHOTO
si3pikay Pabota
HAa TIPaKTHYECKUX
3aHATHAX

KomnnokBuywm mo
TeMe «AHaIN3
HN300pasKeHUIT».
Pabora Ha
MPAKTUIECKUX
3aHATUAX

Hroro:

16- | 32 - 60

108

3a04yHas popma o0ydenus (3PO)

CrpyKTypa IUCIUIUINHBL/MOTY IS

AynuTtopHbIe
3aHATHS, Yac.

cPC, Bce

Howmep
pasnena

HaumenoBanue pazzaena

JI. | Ip.

JIa0.

ro,
yac.
yac.

Kon MK

O1ieHOYHBIE
1
cperncTea

ABTOMaTHUecKast 00paboTka
€CTECTBEHHOTO SI3bIKa

46- 50

Amnanus n300paxeHui

YK-1.1
YK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-2.1
YK-2.2
YK-2.3

KonTponba
ast pabora

50

58

[IKC-10.1
[IKC-10.2
[IKC-10.3
[IKC-11.1
IMKC-11.2
ITIKC-11.3

3 | Bauer

Hroro: 6 6

96

108




Ouno-3a04Has popma odyuenuns (O3PO)
He peanusyercs.

5.2. Coneprxanue JUCIUTUTMHBI/ MOTYIIS.

5.2.1. Coneprkanue pa3nesoB AUCITUIUTHHBI/MOTYIIS (TUAAKTUUECKUE SIMHULIBI ).

Paznen 1. «OcHOBBI aBTOMAaTHUECKOM 00pabOTKH €CTECTBEHHOTO sI3bIKa». OCHOBHBIC MOHATHS
3amaun 00paboTkm ecrectBenHoro s3bika (Natural Language Processing — NLP). 3amaun, perracmbie
Opy aBTOMATUYECKOH 0OpabOTKE €CTECTBEHHOIO Ss3bIKa: pACIIO3HABAHME pEUd (aBTOMATHYECKOE
npeoOpa3oBaHUEe peud B TEKCTOBbIE JaHHbIE); pedeprupoBaHUE M AHHOTHPOBAHUE TEKCTA;
MH(POPMAITOHHBIN TMOKCK; KIacCU(UKALIUS TEKCTa 0 TeMaM (OTHECEHHE TEKCTa HOBOCTEH K OJJHOW U3
N Tem); aHalu3 TOHAIBHOCTH TeKCTa (MOJOXKUTEIbHBIE/OTPULIATENbHBIE OT3bIBbI); BbIICICHNE
MMEHOBAHHBIX CYIIHOCTEH M (paKkTOB (M3BJIECUEHHE M3 HECTPYKTYPUPOBAHHOTO TEKCTAa MMEH, WM JaT
POXKAEHHS, WJIM MapoK aBTOMOOWJIEH); BOIPOCHO-OTBETHBIE CHUCTEMbI; 4aT-00Thl. [IpeaBapurenbHas
0o0paboTtka Tekcta. OUUCTKY TEKCTa OT JIMIIHUX CUMBOJIOB. TOKeHM3alus TeKcTa. Jlemmaruzauus u
CTEMMHUHT TeKCTa. Bekropu3zanys Tekcra.

«Heiiponnsle cetn m1st 3a1a4 00paOOTKM €CTECTBEHHOI'O S3bIKa». APXUTEKTYPbl HEHPOHHBIX
ceTeld, KOTOpble NMPUMEHSIOTCS MPH PEIIeHUH 3a/1a4 00pabOTKU €CTECTBEHHOTO s3blka. CBEpPTOUYHBIE
onanomepHbie HeliponHbie cet (CNN 1D). Pekyppentnbie Heiiponnbie cetn (RNN). LSTM (Long
short-term memory) — pekyppeHTHbIC HEHpPOHHBIC CETH C JOJIroi KparkocpouHo mamsitero. GRU
(Gated Recurrent Units) — moau¢ukanms peKyppeHTHBIX HEWPOHHBIX CETEH Ha OCHOBE MEXaHHM3Ma
BeHTwiel. ELMO — neiiponnast cetb Ha ocHoBe LSTM.

«[IpuMeHeHrne HEHpOHHBIX ceTed Juld PpEHIeHUs 3aJaud  KIacCU(PHUKALUU  TEKCTay.
Hucrpymentapuii nakeroB Keras u TensorFlow st moctpoeHust MoJieNin HeHPOHHOM CEeTH, PelIaroleit
3amavy kinaccuukanuu tekctoB. Habop manupix «OT1361BBI 0 prmbmax ot IMDB»y. 3arpyska nabopa
naHHbIX B omHinaiiH cepuc Google Colab. Pemienne 3amaun  knaccupukauuu (ONpeaeieHHs
TOHAJBHOCTH). PemieHne 3amaum KIAaCCU(PUKAIMKA TEKCTa Ha OCHOBE OJHOMEPHOW CBEPTOYHOU
HeliponHoil cetu. WHcTtpymenrtapuii makeroB Keras u TensorFlow mmsi peanuzanuy CBEpTOYHOM
HelipoHHOM cetu. Pemrenwe 3amaun kinaccudukanmu Ha ocHoBe apxutektyp LSTM u GRU.
Nuctpymentapuii Keras u TensorFlow s mocTpoeHust peKyppeHTHBIX HEWpOHHBIX ceTell W ux
MOTU(UKAITHIA.

Paznen 2. «OcHoBbl 00paboTKu u300paxeHui». LluppoBoe m3o0pa’keHHEe W TOHAJIbHAS
koppekuus. Pazpemenne. [Tukcenu. Ananorosoe nzoopaxkenue. Anroput™m demosaicing. Ctanaapt
JPEG, npeobpazoBanue Dypwe, namnacoBckas nupamuna. CoBmerienue nzobdpaxenuil. Ckieiika
naHopaM. MeTo/1 OOpHBIX TOYEK Ha U300paKEHUH.

«CBepTouHble HelpoceTn 1 KilacCU(DUKALUMU M TIOMCKA TOXOXKUX H300paKeHU».
CéprouHble HelpoHHBIE ceTU. SApo cBEPTKU. MaTpuia n300paxkeHni. ApXUTeKTypa CBEPTOUHON
HelipoHHoi cetu. Ciion CBEPTKM M ClIOM TNOABBIOOpKH. JleTekTupoBaHHe 00beKkTOB. [loacuér
metpuk gerektopa. Apxutektypel RCNN, MASK RCNN, Faster RCNN. Cemantuueckas
cermenTtanus. Dense CRF. HeiipocereBbie Mosienu cermeHTanuu. CeMaHTHUECKUI MOp(UHT T,

5.2.2. Copeprxkanue JUCHUIUIMHBI IO BUJaM y4eOHBIX 3aHATHH.

JleKIInoOHHbIE 3aHATHA
Tadmuma 5.2.1

Newn | H O0bewM, vac. T
o/t | Homep pasjena AUCHUILUIUHEI 000 1300 1 0300 eMa JISKIIUU

1 1 2 1 } OCHOBBI aBTOMaTHUECKOI 00pabOTKH €CTECTBEHHOTO
SI3BIKA

2 1 3 1 ) Heiiponnsie cetu st 3aga4 00pabOTKH
€CTECTBEHHOTO SI3bIKa

3 1 3 ) ) IIpumeHeHre HEHPOHHBIX CETEH IJIs PELLIEHUS
3a/1a4M KJIacCu(UKAINH TEKCTa

4 2 2 1 - OcHOBBI 06pabOTKH H300pasKeHHI




5 2 6 3 ) CBepTouHbIe HEHpOCeTH s KiacCHu(UKALMU 1

MOMCKA MOX0XKUX H300paKeHHI
Uroro: 16 6 -
HpaKanecm/le 3aHATHHA
Tabnumna 5.2.2
Newn | H O06beM, yac. T
om/m | Homep pasiena MUCIMINIAEEL [~ s -~ T~ 0 eMa IIPaKTUYECKOTO 3aHATH

1 1 2 1 ) Pemenue 3aau 00pabOTKHM TEKCTOB Ha OCHOBE SI3bIKa
Python

2 1 2 1 ) AJTOPUTMEI IIpEIBAPUTENEHON 00paOOTK! TEKCTa H
nx peanm3anus Ha Python

3 1 3 ) ) IlocTpoeHue HEHPOHHO CETU C MPUMEHEHUEM
naketoB TensorFlow u Keras

4 1 3 ) ) Habops!1 maHHBIX 17151 381291 KIIacCUBUKAIINHA U X
obpabotka cpencrBamu TensorFlow u Keras

5 1 3 ) ) Pemenne 3anaun xiaccuUKaiy Ha OCHOBE
cBepTOUHOM HeliponHoii cetn B Google Colab

6 1 3 ) ) Pemenne 3anaun xiaccupUKaiy HA OCHOBE
pekyppeHTHoii Heitpornoit cetn B Google Colab

7 2 4 1 - Pabora ¢ pegakTopaMu H300paKeHUi.

8 2 4 1 - [IpeobpazoBanue M300pakeHN

9 2 4 2 - CBépTOoUHBIC HEHPOCETH TSI aHATHM3a M300paKeHNI

10 2 4 ) ) Paborta c Heiipocersimu apxutektyp RCNN, MASK
RCNN, Faster RCNN

HUroro: 32 6 -

JlaGopaTopHble paGoThI
JlabopamopHvle pabomul yueOHbIM NAAHOM He NPedyCMOMPEHbl

CamocTosiTeIbHAsi pa6oTa CTyJeHTa
Tabmuna 5.2.3

Ne Howmep pa3nena O6mweMm, gac. Teua Bix CPC
n/n TUCHMITIAHEI 0DO 300 | 0300
1 1 8 12 _ OCHOBEI aBTOMaTHYECKOMN IToxroroBska x
00pabOTKU €CTECTBCHHOTO SI3bIKA | MPAKTHYECKUM paboTaM
2 1 8 12 _ Heiiponnsie cetu s 3a1a4y IToxnroroBska x
00pabOTKU €CTECTBCHHOTO SI3bIKA | MPAKTHYECKUM paboTam
IIpumeHeHyre HEHPOHHBIX CeTeH IToaroroBka k
3 1 8 14 - IUIsL pELICHUS 3a][a491 [PAaKTHYECKUM paboTam
Ki1accuuKalmy TeKCTa
4 2 10 20 . OcHOBbI 00pabOTKU IToaroroBska
n300paKeHHH MPAaKTUIECKUM paboTam
CBeprouHble HEHpOCeTH s IMoxroroska x
5 2 10 22 - Knaccu(UKaLnK M IIOUCKa [PaKTHYECKUM paboTam
MTOXO0XKHX M300paKeHUH
6 1,2 16 16 - [ToaroToBKa K KOJUIOKBUYMaMm
Hroro: 60 96 - -

5.2.3. TlpenogaBanue AMCITUIUTHHBI/MOIYJIS BEAETCS ¢ MPUMEHEHUEM CIIEAYIOIINX BUIOB

00pa30BaTeNbHbIX TEXHOJIOTHA:

—  BU3yaIu3alnus y4yeOHOro marepuaja B O(QUCHOM IIakeTe B JAMAJIOTOBOM PEXHUME

(JIeKLIMOHHBIE 3aHATHUSA);

— paboTa B MaJbIX Tpynmnax (mpakTuyeckue paboThl);

- WHIAUBUYAJIbHBIC 3aJaHU (HpaKTI/I‘{eCKI/IC pa60TBI).




6. TemaTHKa KypcOBBIX padOT/IPOEKTOB
Kypcoswvie pabomvi/npoexmul yueOHbIM NIAHOM He NPEOYCMOMPeHbl
7. KoHTpoJbHBIE PadoTHI

7.1. MeTO,I[I/ILIGCKI/IC YKa3aHuA JJ1s BBITOJIHCHHA KOHTPOJIbHBIX pa60T.

Kaxp1it 00yuaronuiicsi BBITOIHSET 3a/IJaHKE, BRIJAHHOE MPETI0IaBaTEIIeM.

PaGoTa momkHa OBITh BBIMIOJIHEHA C UCTIONB30BaHUEM KOMIIBIOTEpA HAa OJTHON CTOPOHE JIHCTa
Oenoii Oymaru ¢popmata A4 uepe3 | unrepsai, 14-m mpudrtom Times New Roman.

Tekct cienyer nevarath, coOIrO/Ias CIICAYIONIME pa3Mephl osiei: paBoe — 10, BepxHee —
20, neBoe — 25 u HmwxkHee — 20 MM.

CTpyKTypa KOHTPOJIBHOW paOOTHI: THUTYJIBHBIA JIMCT, COICp)KaHUE, BBEICHUE, OCHOBHAS
9acTh, CIIUCOK HMCIIOJIb30BAHHBIX UCTOYHHUKOB, TpuiioxkeHusi. C paboToil caaercs IUCK C JaTaceToM
(w1 B paboTe MOXET OBITh YKa3aHa CChIIKA Ha SIHIEKC- MW TYTJIJIUCK).

3auTéHHas KOHTpOJIbHAs paboTa MOXKeT WMeTh 3amedanus. Eciu pabota He 3auTeHa,
oOyuJaromuics 00s13aH NMPEIbSIBUTH €€ Ha IOBTOPHYIO PELICH3UIO, YCTPAHUB BCE 3aMEYAHUSI.

7.2. 3aganne K KOHTPOJIBHOU paboTe.

1. ChopmynupyiiTe NpUKIAJHYIO 337a4y aHAIN3a JaHHBIX.
2. [Ipoananu3upyiite CyIIeCTBYIOLIME BAPHAHTHI PELICHUS 3a/]auu.
3. OnuimTe ¥ NOAroTOBbTE HAOOP NaHHBIX.

8. OueHka pe3yJbTaTOB OCBOECHHS THCIIUIITHHBI/MOTYJIsI
8.1. KpI/ITepI/II/I OLOCHHUBAHUA CTCIICHU IIOJHOTBI M Kadye€CTBa OCBOCHUA KOMHGTGHHI/Iﬁ B
COOTBETCTBUH C IIJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeliTuHroBasi cucTeMa OIEHUBAHUS CTENEHU TMOJHOTHI M KayecTBa OCBOCHHUS
KOMIETEHIINI 00yJaromuxcsi ouHou (hopMbl 00yueHus mpejcTabiieHa B Tadmuie 8.1.

Tab6muna 8.1
Ne i/m Buiel MEpONPUSATHIA B paMKax TEKYILErO KOHTPOJIS | KonuuectBo Oamios
1 Tekymas aTTecTanus
PaboTa Ha IpaKTUYECKUX 3aHATHIX 0-36
Komnoxksuym 0-14
HUTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-50
2 TekyIas aTTecTanys
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-36
KomnoxkBuym 0-14
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-50
BCEI'O 0-100

8.3. PelituaroBas cucrema OLICHMBAHMUS CTEIIECHU IIOJHOTHI U Ka4eCTBa OCBOCHHUS KOMIIETCHIIMI

oOyuyaronuxcs 3a04Hoi (hopMbI 00yUdeHHs MpecTaBieHa B Tadnuie 8.2.

Tabnuna 8.2
Ne i/ Buipl MEpONIPUSTHIA B paMKax TEKYLIETO KOHTPOJIS KonnuecTBo 6amwios
1. KonrponbHas padbora 0-40
2. 3auer 0-60

BCET'O 100




9. YuyeOHO-MeTOAMYEeCKOe M HHPOPMaMOHHOE o0ecneYeHne TUCHUIIIMHBI/ MOy IS

9.1. IlepeueHp peKOMEHIyeMO JuTepaTypsl peacrasieH B [Ipunoxenun 2.

9.2. CoBpemenHsle npodeccHoHaIbHbIe 0a3bl JaHHBIX M MH()OPMALMOHHBIE CIIPABOYHBIC
CHCTEMBI:

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

— Hayuno-texnudeckas 6ubmuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
['yoxuna u ®I'60OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuundeckas oudnauoreka ®I'6OY BIIO YI'HTYVY http://bibl.rusoil.net

— Hayuno-texnudeckas Oubnmuoreka ®I'BOY BIIO «VYXTHHCKHN TOCYIapCTBEHHBIN
TexHUueckuil yauepcutet» http://lib.ugtu.net/books

— baza gannbix KoHCybTaHT cTyneHTa «OIEKTPOHHAS OMOIMOTEKa TEXHHUECKOTO BYy3a»
http://www.studentlibrary.ru

—  DnekrpoHHo-6ubMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «DneKTpOHHOE U3IATEIBCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

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

— HammonanbHas anekTpoHHas OMOIHOTEKA

9.3. JIuueH3noHHOE U CBOOOIHO PACIPOCTPaHIEMOe IIPOrpaMMHOE 00eCIieUueHHe, B T.U.
OTEYECTBEHHOTO IIPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;
—  GIMP.

10. MaTepI/IaﬂbHO-TeXHI/I‘-IECK()e odecneuyenue )]HCIII/IHJII/IHBI/MOJIyJIH

Ilomemenus ans IMPOBEACHUA BCCX BHUIOB pa6OTBI, MpEeaAYCMOTPCHHBIX y‘le6HBIM IIJIaHOM,
YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06y‘IeHI/I$I.



Tabmuma 10.1

Obecne4yeHHOCTH MaTePUAIbHO-TeXHUYEeCKHUX ycaoBuii peanusanuun OIIOII BO

HaumeHnoBanue ydeOHBIX
MPEIMETOB, KYPCOB,
JUCHHUIUTNH (MOIYIen),
MPAKTHKU, UHBIX BUIOB
y4eOHOI1 JIesITeNbHOCTH,
MPETyCMOTPEHHBIX YICOHBIM
TJIAHOM 00pa30BaTeNIbHON

HanmenoBanue nmoMerieHuit uis npoBeeHus
BCEX BUJIOB Y4€OHOI1 JesITeNbHOCTH,
IpeTyCMOTPEHHOH y4eOHBIM IJIAHOM, B TOM
YHCcJIe OMEIEHHS JJIs1 CAMOCTOATEILHON
paboTHI, C yKa3aHHEM IePeuHsI OCHOBHOTO
o0opynoBaHus, y4eOHO-HATIISAHBIX IOCOOUI

Anpec (MECTOTOIOKEHNE) TOMEIICHUH IS
MIPOBEJICHHSI BCEX BUIOB YUEOHOI
JIeITeNTbHOCTH, TIPETyCMOTPEHHOH yIeOHBIM
IUIAaHOM (B ClTydae peanu3aiiu
00pa3oBaTeIbHOM MPOTPaMMBbI B CETEBOU
(hopMe TOTIOTHUTENBHO YKa3bIBACTCSI
HaMMEHOBaHHE OpPraHU3aluH, C KOTOPOH

IIPOrpaMMBbI 3aKJIIO4EH JIOTOBOP)
[puknagusle 3agayn aHanu3a |JlabopaTopHbIe 3aHATHUS:
JIAHHBIX YdeOHast ayiuTOpHs sl IPOBEIICHUS 3aHITHI 625039, TromeHckast o6nacts, r. TIOMEHB, yiI.

CEeMHHAPCKOT0 THMA (JTabopaTopHBIE 3aHATHA);
TPYIIOBBIX H UHIUBHYaTbHBIX KOHCYJIBTAIIHIA;
TEKYILIETO KOHTPOJIS M IIPOMEXKYTOTHON
attectanun, Nel1004, KoMnbroTepHsIit Kiacc.
VYuebHas Mebenb: CTONBL, CTYbs. MOHOOJIOK -
16 ., mpoekTop - 1 mwT., aKycTu4eckas
cucrema (KOJIOHKH) - 2 IIT., HHTEPaKTUBHAs
Iocka - 1 mrT.

MenbHukaiire, a. 70

VYueOHast ayquTOpHs JUIsl IPOBEACHHS 3aHATHI
CEMHHApPCKOT0 THMA (JJAbOpaTOpHBIE 3aHATHA);
TPYNIOBBIX U HHAUBHIYaIbHBIX KOHCYIBTALUI;
TEKYILETO KOHTPOJIS X IIPOMEXKYTOTHON
atrectanun, Ne513, KomnbroTepHsIit kiace
VuebHast Mmebenb: cTobl, CTYNbs. MoHOGIOK - 9
IIT., TIPOEKTOP - | IIT., HHTepaKTHBHAS
CEHCOpHas J0cKa - 1 MIT., akyCTHYeCcKas CHCTeMa
(KOJIOHKH) - 2 INT.

625039, TromeHckas 06mactsh, r. TIOMEHb, yII.
Menbnaukaiite, a. 70x

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue YKa3aHu: 110 NOATOTOBKE K IMMPAKTUYCCKUM 3aHATUSM.

HpaKTI/I‘leCKI/IC 3aHATHUA CHOCO6CTBYI-OT YFJ'IY6J'IéHHOMy N3YUCHUIO NUCHUILIMHBI U CIIY>XKaT

OCHOBHOM (OpPMOI1 MO/BEACHUS HTOIOB CaMOCTOSITEIbHOM paboThl cTyneHTOB. OCHOBHas IIeNb
MPAKTUYECKHUX 3aHITHUI 3aKITI0YAeTCs HE TOJIBKO YIIIYOUTh M 3aKPEMUTh TEOPETHUECKUE 3HAHUS, HO
U c(OpMUPOBATH NPAKTUUECKNE KOMIETEHIINH, HEOOXOAUMbIE OYAYIIIM CIIEHUATHCTAM.

Ha mpakTudeckux 3aHATHSX TNPUBETCTBYETCS AaKTHUBHOE Y4acTHE€ B  OOCYXICHHH
KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HAHUN HaXOAWUTh Haumbosee
3¢ (deKTUBHbIE PELIEHUS] MOCTABIEHHBIX MPOOJEM, YMETh HAaXOAUTh MOJE3HBIM JTOMOIHUTEIbHBIN
MaTepuai 1o TeMaTuke 3aHsATHii. O0yJaronmMcs peKOMEHIyeTCs CIeAyIolas cXxeMa MOArOTOBKH K
3aHATHUIO:

1. ITpopabGoTaTh KOHCIEKT JEKIHil;

2. I3y4nTh peKOMEHIOBAaHHYIO JIUTEPATYPY;

3. [Ipu 3arpymHEeHUSX CHOPMYITHPOBATH BOIMPOCHI K TIPEIIOAABATEIIO

4. Ilocrne BHIMOTHEHHSI PAKTUYECKOM paboThl OPOPMHUT OTUET U MOATOTOBUTHCS K 3aIlUTE.
11.2. Meroanueckue yka3zaHus IO OpraHU3aIUU CAMOCTOATEIHHONU PaboTHI.

CamocrosarenbHass pa0oTa sBISETCS OAHOM M3 BaXHEHIIMX GOpM H3ydeHHs JHOOOH
JUCHUITIINHBI. OHa 1103BOJIIET CUCTEMATU3UPOBATh U YFJ'Iy6I/ITB TCOPCTUUCCKHUE 3HAHHUA, 3aKPCIIUTh
YMEHUS M HaBbIKH, CHOCOOCTBYET pa3BUTHIO YMEHHH IOJIb30BaTbCcd HAY4YHOHM M y4yeOHO-
MeToanYecKor sureparypoid. Ilo3HaBaTenbHas HAEATENIBHOCTH B IIPOLIECCE CAMOCTOSITENBHOU
pa6OTBI Tpe6yeT OT MarvucCTpaHTa BBICOKOI'0 YPOBHA aKTUBHOCTU U CAMOOPIraHN30BaHHOCTH.

B yuyeOHOM mporecce BBIACHSIOT JIBa BHJA CAMOCTOSTEIbHOM pabOTHI: ayAuTOpHas W
BHEAyIUTOPHASI.



AynuTopHas caMOCTOsITeNbHAsE paboTa MO JUCIUIUIMHE BHIMOIHICTCS Ha YUeOHBIX 3aHATHUSIX
MI0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIIOIaBaTeNs U 110 €T0 33aJaHUIO.

Bueaynutopnas camocrtosiTenbHas paboTa CTYIEHTOB MpPEACTaBIsieT cOOOW JIOrMuecKoe
NPOJOIDKCHUE AayAWTOPHBIX 3aHATHHA. 3aTpaThl BpPEMEHM Ha BBIIOJHEHHE J3TOW pPabOTHI
pErJIaMeHTUPYIOTCA paboYrM y4eOHBIM TUTAaHOM. PekuM paboThl BBIOMpAET caM OOYYaroIIUiics B
3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEMN M KOHKPETHBIX YCIOBUH.

CaMocrtosiTenbHasi paboTa MOXET OCYIIECTBISATHCS WHAMBHUIYAIbHO WM TPYNIaMu
MarucTpaHTOB B 3aBHCHMOCTH OT LIE€JIH, 00beMa, KOHKPETHOM TEMAaTHKH CAMOCTOSITEIILHON PadoOTHI,
YPOBHSI CIIOKHOCTH, YPOBHS YMEHHM 00yJaromuxcsl.

CaMmocrosiTenbHasi paboTa BKIIO4YaeT B ce0s paboOTy ¢ KOHCIIEKTOM JIEKUUH, W3y4YEeHUE U
KOHCIIEKTHPOBaHUE pEKOMEHIyeMOH JUTEPATYpPHI, MOJIrOTOBKA MYJIbTHMEIHA-
COOO0ILIeHNI/TOKIIaIOB, OJrOTOBKA pedepaTa, TECTUPOBAHHUE, PELICHUE 3a/1ad U YNPaKHEHUU IO
o0pa3ily, pelieHre BapHAaTUBHBIX 3a/1a4, BHIMOJIHEHUE UYEPTEXKEH, cXeM, pacyeToB (rpaduyeckux
paboT), peleHue CUTYallMOHHBIX (TpOo(eCCHOHANbHBIX) 3a/ad, MOJATOTOBKAa K JEJOBBIM HIPaM,
NPOCKTHPOBAHWE M MOJAEIHPOBAHME DA3HBIX BUAOB M KOMIIOHEHTOB MPO()eCCHOHAIbHON
JEeSITEIbHOCTH, HAyYHO-HCCIIEeI0BATENIbCKYIO paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSTENBHONW PabOThI MarCTPaHTOB MOXKET
OCYIIECTBIISITECS B MpejeNiax BPEMEHH, OTBEIEHHOTO Ha 00s3aTeNbHbIE Y4eOHBIE 3aHATHS IO
JUCHUTUTMHE W BHEAYAUTOPHYIO CAaMOCTOSTENILHYIO pabOTy MaruCTpaHTOB MO JAUCIUIUINHE, MOXKET
MPOXOIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOH dopMe.



[Tpunoxxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHMA KOMIIETEHUIMH U KPUTEPHH X OLleHUBAHMS

Jucnunnuaa [IpukiagHble 3a1aui aHaIN3a JaHHBIX
Kox, cnenmansaocts 21.05.06 Hedrerazosble TEXHUKA M TEXHOIOTHHI
HampaBnennocts TexHonmorust OypeHust HETSHBIX U Ta30BbIX CKBAXKHH
Pa3pabotka u sxcruTyaTamust HeTSHBIX U Ta30BBIX MECTOPOXKICHHH
MarwucrpanbHbie TpyOOIIPOBO/IBI U Fa30HEPTEXPAHNIINIIA
MariuHsl 1 000pyioBaHHE HEPTETA30BBIX TPOMBICIIOB

Kon Kon u HaumeHoBaHue Kpurepnn onieHMBaHUS pe3yNbTaTOB O0OYICHHUS
KOMIICTCHIINM | pe3yibTaTa 00ydeHHs Mo 1-2 3 4 5
JVCIUTUINHE
YK-1 3Hatb: 31 pa3zauuHble He 3naer paznuynsie 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpEAHEM YPOBHE 3HaeT B COBEPLICHCTBE

BapUAHThI PEIICHUS
npoOJIEMHOM CUTYAIIMN
(3agaun)

BapUAHThI PEIICHUS
npoOJIEMHOM CUTYaAIMN
(3agaun)

Ppa3yIMYHbIC BApUAHTHI
pemeHust MpoOIeMHON
CUTyaluu (3agaun)

pa3yInYHbIC BApUAHTHI
pemneHust mpoOIeMHOH
CUTyanuu (3agaun)

pa3yINYHbIC BApUAHTHI
pemneHust mpoOIeMHOH
CUTyanuu (3agaun)

Ymets: V1 aHanusupoBats
MPOGJIIEMHYIO CUTYAIUIO
(3amady) U BeIIEISIET €€
6a30BbIEC COCTABISIONINE

He ymeer ananuszuposaThb
MPOOJIIEMHYIO CUTYAIUIO
(3amady) U BeIIEISIET €€
6a30BbIEC COCTABISIONINE

YMeeT Ha HU3KOM YPOBHE
aHAJTU3UPOBATh
MPOOJIEMHYIO CUTYAaIIUIO
(3amauy) v BIIEISIET €€
0a30BbIC COCTABJISIONIUEC

YMeer Ha cpeiHEM ypOBHE
aHAJIM3UPOBATh MPOOIEMHYIO
CHUTyalHIo (3a1ady) u
BBIJIENIAET ee 6a30BbIC
COCTABJISIOLINE

YMeeT B COBEPILIECHCTBE
AHaJIM3UPOBATh
IpOOJIEMHYIO CUTYAIHIO
(3amauy) v BIIEISIET €€
0a30BbIC COCTABJIAIONIHE

Bmagers: B1 HaBeikaMu
penieHus mpooIeMHO
CUTYyalluy (3a1a4H),
pa3paboTKH aNTroOpUTMOB U
UX pearn3anuu

He BimageeT HaBhIKaMu
penieHus mpooIeMHOM
CUTYyalluH (3a1a4H),
pa3paboTKH aNTroOpUTMOB U
UX pearn3anuu

Buageetr Ha HU3KOM ypOBHE
HaBBIKAMU PELICHUs
MIpoOIEMHOH CUTYyaInu
(3amaum), pa3paboTKH
QJITOPUTMOB M UX
peanu3aniu

Bnaneer Ha cpegHeM ypoBHE
HaBbIKAMU PELICHUS
npoOJIEeMHOM CHTYyaluH
(3amaum), pa3paboTKu
AIITOPUTMOB ¥ UX pean3aluu

Buageer B coBepleHCTBE
HaBbIKAMU PELICHUS
npoOJIEeMHOM CHTYyaluH
(3amaum), pa3paboTKu
ANTOPUTMOB U UX
peanu3anuu

3Hatb: 32 npakTUUECKUE
TIOCJIC/ICTBHS BO3MOKHBIX
pelieHui 3a1a4

He 3naer npaktuueckue
ITOCJIEICTBUS BO3MOKHBIX
pelieHui 3a1a4

3HaeT Ha HU3KOM YPOBHE
MIPAaKTHYECKHE TTOCIIECTBUS
BO3MOXKHBIX PEIICHHH 3a/1a4

3HaeT Ha CpeiHeM ypOBHE
MIPAaKTHYECKHE MTOCIIEACTBUS
BO3MOXKHBIX PEIICHHUH 3a/1a4

3HaeT B COBCPUICHCTBE
MPAKTUYICCKUC MMOCIICACTBU
BO3MOXXHBIX peH.IeHI/Iﬁ 3aga4

YMmers: V2 onpenensirsb
MPAKTUIECKHE
MOCJIEACTBHS BO3MOYKHBIX
peuieHui 3a1ay

He ymeer onpenensrs
MPaKTUYECKHUE MOCIECTBUS
BO3MOKHBIX pelIeHUH 3a/1a4

YMeer Ha HU3KOM YpOBHE
OIIPEAETATh MPAKTHIECKHUE
IIOCJIEACTBUS BO3MOXKHBIX
peleHui 3a1a4

YMeer Ha cpeHEM ypOBHE
OIIPEAETATH IPAKTUIECKHUE
IIOCIICACTBUS BO3MOXKXHBIX
peuieHui 3ana4y

YMeeT B COBEPIICHCTBE
OINPCACIIATh MPAKTUYCCKUEC
IIOCIICACTBUS BO3MOXKXHBIX
peuieHui 3ana4y

Bmaners: B2 metogamu
OIICHUBAHMSI MPAKTUIECKUX
MOCJIEACTBUH BO3MOYKHBIX
penieHui 3a1a4

He Bimageet meronamu
OLUCHUBAHUA HpaKTH‘[eCKI/IX
MOCJIEACTBUH BO3MOKHBIX
penieHuit 3a1a4

Buianeet Ha HU3KOM ypOBHE
METOAaMHU OLICHUBAHUSA

TIPAKTUICCKUX HOCJ’IC}ICTBI/Iﬁ
BO3MOJKHBIX PELICHUH 33134

Bnaneer Ha cpegHeM ypoBHE
METOAAMH OLICHUBAHUS

TTPAKTUICCKUX HOCHQ)ICTBHﬁ
BO3MOXHBIX PEIICHUH 3a]a4

Buageer B coBepieHCTBE
METOAaAMHU OLICHUBAHUSA
TTPAKTUICCKUX HOCHQ)ICTBHﬁ
BO3MOJKHBIX PELIEHUH 33134




Kon Kon u nHaumeHnoBaHue Kpurepun olieHuBaHuMs pe3yIbTaTOB 00yUYECHUS
KOMIICTEHIIMM | pe3yJsbTaTa 00y4eHus 1o 1-2 3 4 5
JVCIHTUINHE

3nats: 33 He 3maer 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha cpelHEM YPOBHE 3HaeT B COBEPILICHCTBE

MHTEIJUIEKTyalbHbIC MHTEJUIEKTyaIbHBIC METOABl | MHTEIUIEKTYaJIbHBIE METOBI | MHTEIUICKTYaJIbHBIE METO/IBI MHTEJIIEKTYalbHBIE METOIBI

METOBI aHATH3a aHanmm3a HHOOpPMAIIHH, aHanu3a HHpOpMAIHH, aHanu3a HHGOpPMAIHH, aHanu3a HHpOpMAIHH,

uH(pOpMaLUH, TOyICHHON | MOMYYEHHOH M3 Pa3lIMYHBIX | MOTYYECHHOW U3 Pa3lUUHBIX | MOITYYCHHOW M3 PA3IHMIHBIX TIOTYYCHHON U3 Pa3IMIHbIX

W3 pa3NUIHBIX HICTOYHUKOB | MCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB

Ywmers: Y3 anamu3upoBats | He ymeer ananmsmpoBats YMeeT Ha HU3KOM YpOBHE YMeeT Ha cpeiHEM ypOBHE YMeeT B COBEpILIEHCTBE

MH(pOpMALHUIO € TTOMOINBI0 | HHPOPMAIHIO C TOMOIIBIO aHAIN3UPOBATH aHAIM3UPOBATh HMHGOPMAINIO | aHATH3UPOBATH

TEXHOJIOTH TEXHOJIOTH nH(pOpMAaLHUIO ¢ TOMOILBIO C TIOMOIIBIO TEXHOJIOTHH nH(OpMAaLHUIO ¢ TOMOILBIO

UCKYCCTBEHHOTO UCKYCCTBEHHOTO TEXHOJIOTHH HCKYCCTBEHHOT'O MHTEIIJIEKTa | TEXHOJOTHH

UHTEJUIeKTa UHTEJUIeKTa HCKYCCTBEHHOTO HCKYCCTBEHHOT'O MHTEJIJIEKTa
HUHTCJIJICKTA

Brnaners: B3 HaBbikaMu He Brnaneer HaBbIkamu Bnaneer Ha HU3KOM ypoBHE | Braneer Ha cpegHeM ypoBHE Bnaneer B coBepiieHCTBE

HUHTEJJICKTYaJIbHOT'O HUHTCJJICKTYaJIbHOT'O HaBbIKaMH HaBbIKaMU HaBbIKaMH

aHanM3a MHPOPMAIHH, B aHanM3a MHPOPMAIHH, B HHTEJJIEKTYalbHOTO MHTEJJIEKTYa bHOTO aHANIN3a | MHTEJJIEKTYaIbHOTO aHaIN3a

COOTBETCTBHH C COOTBETCTBHH C aHanu3a uHpOpMaIHH, B nHpopmanuy, B nHpopmanuy, B

TpeOOBaHUSIMU U TpeOOBaHUSIMH M YCIOBUSIMU | COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHH C

YCIOBUSIMH 3a/1a9i 3aJaun TpeOOBaHMAMH U YCIOBUSIMU | TPEOOBAHMSIMH M YCIOBHAMH | TPEOOBAHUSIMU M yCIOBHAMHU
3a71a4n 3a7a4n 3a7a4n

3HaTb: 34 OCHOBEI S3bIKA He 3H2eT OCHOBHI sI3bIKa 3HaeT Ha HU3KOM YPOBHE 3HaeT Ha CpeTHEM YPOBHE 3HaeT B COBEPIICHCTBE

MPOTPaMMHPOBAHUS 1 MPOTPaMMHUPOBAHUS 1 OCHOBBI SI3BIKA OCHOBBI SI3bIKA OCHOBBI SI3BIKa

TEOPHIO aJITOPUTMOB TEOPHIO aJITOPUTMOB NpOrpaMMHUPOBaHHS U MPOrpaMMHPOBAHUS U MPOrpaMMHUPOBAHUS U
TEOPHIO AITOPUTMOB TEOPHIO AITOPUTMOB TEOPHIO AITOPUTMOB

Ymerts: Y4 ananusupoBats | He ymeeT aHann3upoBaTh YMeeT Ha HU3KOM YPOBHE YMeer Ha cpeiHEM ypOBHE YMeeT B COBEPILIECHCTBE

TMOJIYYCHHBIC PE3YJIbTATHI, TMOJIYYCHHBIC PE3YJIbTATHI, AHAJIN3UPOBATH MOJTYUYCHHBIC AHAJIU3UPOBATH MOJTYUYCHHBIC AHAJIU3UPOBATH MOJTYUYCHHBIC

BBIABJIATH HCAOCTATKH BBIABJIATH HCAOCTATKH PE3YJIbTAThI, BBIABIIATH PE3YJIbTAThI, BBIABIIATH PE3YJIbTAThI, BBIABIIATH

peleHui peleHui HEJOCTaTKU PELICHUM HEJOCTaTKU PEeLICHUI HEJOCTaTKU pPEeLICHUM

Bnanets: B4 HaBbikamMu He Brnageer HaBbIkamMu Bnaneer Ha HU3KOM ypoBHE | Braneer Ha cpegHeM ypoBHE Bnaneer B coBepiieHCTBE

peam3aiuu aJJropuTMOB peaim3auu aJJIropuTMoOB HaBbIKaMH p€ajIn3aliun HaBbIKaMH p€ajIn3aliun HaBbIKaMH p€ajIn3aliun

COPTHUPOBKH, TTOUCKA U COPTHUPOBKH, ITOUCKA U JITOPUTMOB COPTHUPOBKH, JITOPUTMOB COPTHUPOBKH, JITOPUTMOB COPTHUPOBKH,

paboTHI CO CTPYKTYpaMu paboTHI CO CTPYKTYpaMu TIoucKa 1 paboThI CO ToucKa u paboThI CO ToucKa 1 paboThI CO

JIAaHHBIX JIAaHHBIX CTPYKTYPaMH JaHHBIX CTPYKTYPaMH JaHHbBIX CTPYKTYPaMH JaHHbBIX

YK-2 3nath: 35 TUnoBkIe 3a0aun | He 3HaeT THUIOBBIE 3a0aun 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeJTHEM YPOBHE 3HaeT B COBEPILLEHCTBE

aHaJIn3a JaHHBIX

aHaJIn3a JaHHBIX

THIIOBBIC 3a1a4M aHaJIn3a
JAaHHBIX

THIIOBBIC 3a1a4X aHaJIn3a
JAHHBIX

THIIOBBIC 3a1a4X aHaJIn3a
JAHHBIX

Ymerb: Y5
(hopmanuzoBaTh
MIPUKJIATHBIC 3a]1a9H B
TEpMHUHAX TEXHOJOTUH
HCKYCCTBEHHOTO
WHTEJIJICKTa

He ymeer hbopmanuzoBatsb
MPUKJIaIHBIC 337a49H B
TEpPMHUHAX TEXHOJOTUH
HCKYCCTBEHHOTO
HHTEJUICKTa

YMeeT Ha HU3KOM YpOBHE
(dhopmanmzoBaTh
TIPUKJIaIHbIE 3a]]a4H B
TEPMHUHAX TEXHOJIOTUN
HUCKYCCTBEHHOTO
HWHTEJIJIEKTA

YmMeer Ha cpefHEM ypOBHE
(hopmanu3oBaTh MPUKIATHEIE
3a/a4d B TEPMHUHAX
TEXHOJIOTHI UCKYCCTBEHHOIO
HHTEJUICKTa

YMeeT B COBEPIIECHCTBE
(dhopmanuzoBaTh
TIPUKJIaIHbIE 33]1a4H B
TEPMHUHAX TEXHOJOTUN
HUCKYCCTBEHHOT'O MHTEJIEKTa




Kon
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
pe3yibTaTta O6y‘leHI/IH 1o
JUCHHUILINHE

Kpurepun olieHuBaHuMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

5

Bimaners: B5 HaBeIkaMu
aHanm3a u GopMalu3aIiH
MPUKJIAJIHBIX 33139
aHaNM3a JaHHBIX

He Brnageet HaBBIKAMH
aHanmm3a u GopMalTu3aIiH
MPUKJIATHBIX 3a/1a9 aHaJi3a
JIaHHBIX

Bnageetr Ha HU3KOM ypOBHE
HaBBIKAMH aHAJIN3a U
(hopMann3ayy MpHUKIIa HBIX
3a7a4 aHaIM3a JaHHbBIX

Bunageer Ha cpenHeEM ypoBHE
HaBBIKAMH aHAJIN3a U
(hopmanu3amy NpUKIIa HBIX
3aJa4 aHaJIM3a JaHHbBIX

Bunageer B coBepiieHCTBE
HaBBIKAMH aHAJIN3a U
(hopmanu3amy NpUKIIa HBIX
3aJa4 aHaIM3a JaHHbBIX

3naTh: 36 COBpeMEeHHEBIE
TEXHOJIOTHH aHaIN3a
JAHHBIX U cepbl HX
NPUMEHEHHUS

He 3naer coBpeMeHHbIE
TEXHOJIOTUH aHaIH3a
JAHHBIX U cepbl HX
NPUMEHEHHUS

3HaeT Ha HU3KOM YpOBHE
COBPEMEHHBIE TEXHOJIOTHH
aHaM3a TaHHBIX U chepbl
UX IPUMEHEHUS

3HaeT Ha cpelHEM YPOBHE
COBPEMECHHBIE TEXHOJIOTHH
aHAJIN3a JaHHBIX U CHephl HX
MIPUMEHEHHUS

3HaeT B COBEPIICHCTBE
COBPEMCHHBIC TEXHOJOTHUH
aHAJIM3a JaHHBIX U CHepBl HX
MIPUMEHEHHUS

Ymetb: Y6 BHIOUpATH
ONTHMAJILHBIE METOJIBI U
TEXHOJIOTUH aHaIH3a
JIAHHBIX, UCXOJIS U3
UMEIOIIUXCS] PECYPCOB U
OrpaHUyYEHUI

He ymeer Be1OHpaTh
ONTUMAaJIbHBIC METOJIBI U
TEXHOJIOTUH aHaIH3a
JTaHHBIX, UCXOMS U3
UMEIOIIUXCS] PECYPCOB U
OTrpaHUyYEHUI

YMeeT Ha HU3KOM YpOBHE
BBIOUPATH ONTHMAJIbHbIE
METOJIBI U TEXHOJIOTHH
aHaJM3a JaHHbIX, UCXOS U3
HMEIOLINXCS PECYPCOB U
OTrpaHUYEHUI

YMeeT Ha cpeZiHEM ypOBHE
BBIOMpATh ONTHMAIIbHbIE
METOABI U TEXHOJIOTHU
aHaJu3a JaHHbIX, UCXOS U3
UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUI

YMeeT B COBEPILECHCTBE
BBIOMpATh ONTHMAIIbHbIE
METOABI U TEXHOJIOTHU
aHaJu3a JaHHbIX, UCXO U3
UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUI

Bnanets: B6 HaBbIKaMu
ONTUMAJIFHOTO PEIICHUS
MIPUKIIATHBIX 3219
aHajau3a JaHHBIX B
pogeCcCHOHANTBHOMI
JIeITeIbHOCTH

He Bnaneer HaBbIKaMH
ONTHIMAJIHOTO PELICHUS
MPUKJIAIHBIX 337129 aHaJN3a
JIaHHBIX B
npodeccrnoHaNbHOM
JIeATEIIHOCTH

Brnaneer Ha HU3KOM ypOBHE
HaBBIKAMH ONTHMAJIbHOTO
PpELICHUS TPUKITATHBIX
3aj7a4 aHAJIM3a JaHHBIX B
npodecCHOHANBHOM
JeATETbHOCTH

Brnaneer Ha cpenHeM ypoBHE
HaBBIKAMH ONTHMAJIbHOTO
peLIeHUs TPUKITAIHBIX 3a70a4
aHaM3a JaHHBIX B
IpodeCcCHOHANTBHOM
JeATeIbHOCTH

Brnaneer B coBepiieHCTBE
HaBBIKAMH ONTHMAJIbHOTO
peLIeHUs TPUKITAIHBIX 3a70a4
aHaM3a JaHHBIX B
IpodeCcCHOHANTBHOM
JeATeIbHOCTH

3Hatb: 37 peuieHue
KOHKPETHBIX 3a7a4

He 3naer pemeHue
KOHKPETHBIX 3aJa4 MPOCKTa

3HaeT Ha HU3KOM YPOBHE
peleHne KOHKPETHBIX 3a1a4

3HaeT Ha CpeTHEM YPOBHE
pelieHne KOHKPETHBIX 3a1a4

3Haer B COBCPUICHCTBE
PEHICHUC KOHKPETHBIX 3a1a4

IIPOEKTa IIPOEKTa IPOEKTa IPOEKTa

YMmers: V7 He ymeer opranu3oBbIBaTh YMeeT Ha HU3KOM YPOBHE YMeer Ha cpeiHEM ypOBHE YMeeT B COBEPILIECHCTBE
OpraHn30BbIBATh 3(1)(1)6KTI/IBHO€ OpraHnu30BbIBATH OpraHnu30BbIBATH OpraHn30BbIBATH

s dexkTuBHOE B3auMoieiicTBue ¢ qpyruMu | addexTrBHOE s pexkTuBHOE s pexkTuBHOE

B3aUMOJIEUCTBHUE C
leyFI/IMI/I HUCITIOJIHUTCISIMHA
JUTSL PELICHUS TIPOCKTHBIX
3a1a4

HUCTIOJTHUTCIIAMUA JJIsL
peuICHUs MPOCKTHLIX 3a1a4

B3aUMOJEMCTBYE C APYTUMU
UCIIOJIHUTEISIMU 1JIs1
peleHys MPOeKTHBIX 3a1a4

B3aUMOJEICTBYE C APYTUMU
UCIIOJIHUTEIISIMU ISl PELLEHUS
MIPOEKTHBIX 3a7a4

B3aUMOJEICTBYE C APYTUMU
UCIIOJIHUTEIISIMU JJIs1
peleHus MPOeKTHBIX 3a1a4

Bnaners: B7 HaBeIKaMu
CETEeBOro aHalln3a,
KaJICHAapHOTO
TUTAHUPOBAHMSI, KOHTPOJISI
X0J1a peaan3aliy IpoeKTa

He BJIaACCT HaBbBIKAMH
CETCBOI'O aHAJIN3a,
KaJICHAApHOI'O
IIAaHUPOBAHUA, KOHTPOJIA
X0Ja pCaJn3anumn rmpocKTa

Bna;[eeT Ha HU3KOM YpPOBHEC
HaBbIKaMH CETEBOT'O
aHaJin3a, KaJICHAapHOI' O
TIJIaHUPOBAHUS, KOHTPOJIA
Xo4a peaJim3anuu npocKTa

Brnaneer Ha cpenHeM ypoBHE
HaBBIKAMH CETEBOTO aHAJIN3a,
KaJIeH/IapHOTO
TUITAHUPOBAHMUS, KOHTPOJIS
XO0/1a pean3aliy IpoeKTa

Bna/:[eeT B COBCPUICHCTBEC
HaBbIKaMH CETEBOT'O
aHaJin3a, KaJICHAapHOI O
TJIaHUPOBAHUS, KOHTPOJIA
Xo4a p€aJIn3anuu rnpocKTa




Kon Kon u HanmeHnoBanue Kpurepun olieHuBaHuMs pe3yIbTaTOB 00yUYECHUS
KOMIICTEHIIMM | pe3yJsbTaTa 00y4eHus 1o 1-2 3 4 5
JIMCIUIUIHHE
[IKC-10 3HaTh: 38 pa3nudHbIe He 3naer paznuunbe 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha cpelHEM YPOBHE 3HaeT B COBEPILICHCTBE

METO/BI aHATH3a
HHPOPMAIIUH T10
TEeXHUYECKUM IPOLeccaM U
paboTe TEXHMYECKIX
YCTPOHCTB B HE(TETa30BOMH
oTpaciu

METOABI aHAJTH3a
HHPOPMAITUH IO
TEeXHUYECKUM IPOLeccaM U
paboTe TEXHMYECKIX
YCTPONCTB B HE(TETa30BOMH
oTpaciu

Ppa3IHYHBIE METOABI aHAIIN3a
HHPOPMALINH TI0
TEeXHUYECKHUM IIpoLieccaM U
paboTe TeXHMYECKUX
YCTPOWCTB B He()TeTa30BOH
0Tpaciu

pa3IMYHBIC METOABI aHAIIN3a
HHPOPMALIUH TI0
TEeXHUYECKUM TpolieccaM U
paboTe TEXHUYECKIX
YCTPOHCTB B HEPTETa30BOM
0Tpaciu

Pa3IMYHBIC METOIBI AaHAIN3a
HHPOPMALIUH TI0
TEeXHUYECKUM TpolieccaM U
paboTe TEXHUYECKIX
YCTPOHCTB B HEPTETa30BOM
0Tpaciu

VYmets: V8 aHanu3upoBath
nHpopManuio 1o
TEXHOJIOTUUECKUM
nporeccam 1 padbore
TEXHUYECKUX YCTPOUCTB B
Hedrera3zoBoif oTpaciu

He ymeer anann3upoBath
nHpopManuio 1o
TEXHOJIOTUUECKUM
npotreccam 1 padbore
TEXHUUYECKUX YCTPOUCTB B
Hedrera3zoBoif oTpaciu

YMeer Ha HU3KOM ypOBHE
AHAITU3UPOBATh
nH}poOpManuIo 1o
TEXHOJIOTHYCCKHUM
npotreccaM u padborte
TEeXHUYECKHUX YCTPOKCTB B
HedTerazoBoii oTpaciu

YMeeT Ha cpeZiHEM ypOBHE
aHAIM3UPOBATh HHPOPMALIHIO
10 TEXHOJIOTMYECKUM
nporueccam u padore
TEXHUYECKUX YCTPOUCTB B
HedTerazoBoi orTpaciu

YMeeT B COBEPILECHCTBE
aHaJIM3UPOBATh
nH(pOpMaNHIO 110
TCXHOJIOTUYCCKHUM
nporueccam u padore
TEXHUYECKUX YCTPOUCTB B
HedTerazoBoii oTpaciu

Bnaners: B8 HaBbIkKamMu
aHanm3a HHQOPMAIUH IO
TEXHUYECKHM TIPOIIeCCaM U
paboTe TEXHIYECKIX
YCTpOICTB

He Bnaneer HaBBIKaMH
aHanM3a MHPOPMAIIH 110
TEXHHYECKUM IIPOIIECCcaM H
paboTe TEXHUIECKUX
YCTpOICTB

Birageer Ha HU3KOM ypOBHE
HaBBIKaMH aHAJH3a
HHPOPMALIUH 110
TEeXHUYECKHUM IpoLeccaM
paboTe TEXHUIECKHX
YCTPOUCTB

Brageer Ha cpeHeM ypoBHE
HaBBIKaMH aHAJH3a
HHPOPMALIUH TI0
TEXHUYECKUM TpolieccaM U
paboTe TEXHUYECKHX
YCTPOUCTB

Biageer B coBepIICHCTBE
HaBBIKaMH aHAJH3a
HHPOPMALIUH TI0
TEXHUYECKUM TpolieccaM U
paboTe TEXHUYECKHX
YCTPOUCTB

3HaTh: 39 TeXHUKY
MPOBEJICHUS] HEOOXOIMMBIX
HKCIEPUMEHTOB C
HCIIOJIB30BaHHEM
MIPUKIIATHBIX
MPOrPaMMHBIX TIPOAYKTOB

He 3HaeT TexHuKy
MIPOBEJICHUS] HEOOXOAMMBIX
HKCIEPUMEHTOB C
HCIIOJIb30BaHHEM
MPUKJIATHBIX TIPOTPAMMHBIX
MPOAYKTOB

3HaeT Ha HU3KOM YpOBHE
TEXHHUKY ITPOBENICHUS
HEOOXOTUMBIX
9KCIIEPUMEHTOB C
UCIIOJIb30BaHNUEM
HPUKJIQJHBIX TPOrPaMMHBIX
MPOJYKTOB

3HaeT Ha CpeHEM YpOBHE
TEXHUKY MIPOBEICHUS
HEOOXOUMBIX
OKCIICPUMEHTOB C
UCIIOJIb30BaHUEM
MIPUKIIAJHBIX TPOTPAMMHBIX
MPOJYKTOB

3HaeT B COBEPIICHCTRE
TEXHHUKY MPOBEJICHUS
HEOOXOUMBIX
SKCIIEPUMEHTOB C
HCITOJIb30BAHHEM
MPUKJIATHBIX TIPOTPAMMHBIX
MPOAYKTOB

YMmers: V9 nmnanupoBarth U
MPOBOINTH HEOOXOANMBIE
9KCIIEPUMEHTHI,
00pabaTbIBaTh ¢
PUMEHEHHUEM
MPUKJIATHBIX
MPOTrPaMMHBIX IPOJYKTOB

He ymeer mianupoBaTth
HPOBOJIUTH HEOOXOAUMBIE
IKCIIEPHUMEHTBHI,
00pabaTbIBaTh ¢
NPUMEHEHHUEM TPHKIIaIHBIX
MPOTrPaMMHBIX IPOJYKTOB

YMeeT Ha HU3KOM ypOBHE
IUIAHUPOBATh M NIPOBOJUTH
HEOOXOAMMBIE
9KCIIEPHUMEHTBI,
00pabatbIBath C
MIPUMEHEHHUEM MTPUKIIIHBIX
MIPOrPaMMHBIX MPOJIYKTOB

YMeeT Ha CpelHEM YPOBHE
IUIAHUPOBATh H IIPOBOAUTH
HEOOXOMMBIE
IKCTICPHUMEHTBHI,
00pabatbIBaTh ¢
MIPUMEHEHHUEM TTPUKIAIHBIX
MIPOTrPaMMHBIX MPOJIYKTOB

YMeeT B COBEpILICHCTBE
IUIAHUPOBATh M IPOBOAUTH
HEOOXOMMBIE
IKCTIEPHUMEHTBI,
00pabatbIBaTh ¢
MIPUMEHEHHUEM MTPUKIIHBIX
MIPOTrPaMMHBIX MPOJIYKTOB

Bimaners: B9 criocobamu
OLIEHKHU CTEICHU
JIOCTOBEPHOCTH
Pe3yabTaTOB, HIOCTPOCHUEM
BBIBOJAa HA OCHOBEC
pe3yIbTaToOB
HCCIIEIOBAHUS

He Brnageer cnocobamu
OLIEHKHU CTEICHU
JIOCTOBEPHOCTH
Pe3yabTaTOB, IOCTPOCHUEM
BBIBOJAa HA OCHOBEC
PE3yIbTATOB UCCICAOBAHUS

Buianeet Ha HU3KOM ypOBHE
Ccroco0aMu OLIEHKHU CTEMEHH
JIOCTOBEPHOCTHU
pe3yIbTaTOB, TOCTPOCHUEM
BBIBOJIa HA OCHOBEC
Pe3yJIbTaToOB UCCIIEJOBAHMS

Bnaneer Ha cpegHeM ypoBHE
Croco0aMu OLIEHKH CTEIIEHU
JIOCTOBEPHOCTH PE3YJILTATOB,
TIOCTPOCHUEM BBIBOJIA HA
OCHOBE Pe3yJIbTaTOB
HCCIICIOBAHUS

Buageer B coBepieHCTBE
Ccroco0aMu OLIEHKHU CTEMICHH
JIOCTOBEPHOCTH
pe3yIbTaTOB, IOCTPOCHUEM
BBIBOJIa HA OCHOBEC
Pe3yJbTaToOB UCCIIEIOBAHUS




Kon Kon u HanmeHnoBanue Kpurepun olieHuBaHuMs pe3yIbTaTOB 00yUYECHUS
KOMIICTEHIIMM | pe3yJsbTaTa 00y4eHus 1o 1-2 3 4 5
JVCIHTUINHE
3uats: 310 pusuko- He 3maer ¢pusnko- 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha cpelHEM YPOBHE 3HaeT B COBEPILICHCTBE
MaTeMaTUYECKHUH anmnapaTr | MaTeMaTU4eCKHi anmapar ($u3NKO-MaTeMaTHICCKUH (u3nKO-MaTeMaTHIECKUH (u3nKO-MaTeMaTHIEeCKUAN
JUISL pEIICHUS pacdeTHO- JUISL pETICHUS pacdeTHO- anmapat AJIsl peLICHUs ammapat AJIsl peIIeHUs anmapat AJIsl peIeHUs
AHATMTHYECKHX 33129 AHATMTHYECKHX 3372 pacyeTHO-aHATUTHIECKUX pacdYeTHO-aHATUTHYECKUX pacdYeTHO-aHATTUTHYECKUX
3a7aq 3a1a4 3a1a4
VYMmers: V10 ucnons3oBats | He ymeeT ncnonb3oBathb YMeeT Ha HU3KOM YpOBHE YMeeT Ha cpeiHEM ypOBHE YMeeT B COBEpILIEHCTBE
(hn3UKO-MaTeMaTHIeCKUN (hn3MKO-MaTeMaTHIeCKUN HCTIONB30BaTh (PH3MKO- HCTIOTB30BaTh (PH3MKO- HCTIOB30BaTh (PH3UKO-
anmnapat 1Jisl peleHus anmnapat 1Jisl peleHus MaTeMaTH4eCKH anmapar MaTeMaTH4eCKHH anmapar MaTeMaTH4eCKH anmapar
pacyeTHO-aHAJMTUYECKUX | PacueTHO-aHATUTHYECKUX JUISL pELICHUs] PacYeTHO- JUISL pELICHUs PacyeTHO- JUISL pELICHUS PacYeTHO-
3a]a4, BO3HUKAIOIUX B 3a]ja4, BO3HUKAIOIIMX B X0/I¢ | aHAIUTHYECKUX 3a/1a4, AQHAIUTHYECKUX 337134, AQHAIUTHYECKUX 337134,
xo1e npohecCHOHATTLHOM npodeccroHabHO BO3HUKAIOIIUX B X0O/1€ BO3HHUKAIOIUX B X0O/1€ BO3HHUKAIOIUX B X0O/1€
JIeSTeIIbHOCTH JIeSTeIIbHOCTH npodeccCHOHANBHON npodeccuoHabHOM npodeccuoHaTbHOM
JeATETbHOCTH JeATEIbHOCTH JeATEIbHOCTH

Bnanets: B10 He BnazeeT crmocoOHOCTEIO Bnaneetr Ha HU3KOM ypOBHE Bnaneer Ha cpenHeM ypoBHE Bunageer B coBepieHCTBE
CIIOCOOHOCTBIO UCTIONIb30BaTh (PU3UKO- CIIOCOOHOCTBIO CIIOCOOHOCTBIO HCIIONB30BaTh | CIIOCOOHOCTBIO
HCTIONIb30BaTh (PU3UKO- MaTeMaTHYeCKHUH anmnapar HCTIONB30BaTh (PU3NKO- (U3HKO-MaTEMaTHIECKUH HCTIONB30BaTh (PU3NKO-
MaTeMaTHYeCKUH annapar | Ul peIIeHHs pacuyeTHO- MaTeMaTHYeCcKUH anmapaT anmapar AJIsl peIIeHUs MaTeMaTHYeCKUH ammapaT
JUISL pEILICHUS pacdeTHO- AHATUTHYECKHX 33734, JUISL pELICHUS] pacyeTHO- pacyeTHO-aHATUTHIECKUX JUISL pELICHUS] PacYeTHO-
AHATUTHYECKHX 33734, BO3HUKAIOIIUX B XOZI€ aHAINTHYECKUX 3a/1a4, 3aja4, BOSHUKAIOIIUX B XO/I€ | aHAJIMTHYCCKHX 3ajad,
BO3HUKAIOIUX B XOZ1€ npodeccroHabHO BO3HUKAIOIIUX B X0O/1€ npodeccuoHaTbHOM BO3HHUKAIOIUX B X0O/1€
npodeccroHabHO JIeSITeIbHOCTH npodecCHOHANBHON JeATEIbHOCTH npodeccuoHaTbHOM
JACATCIBbHOCTHU JCATCIBHOCTH JCATCIBHOCTHU

IIKC-11 3Hatb: 311 ocHOBHBIE He 3HaeT ocHOBHbIE 3HaeT Ha HU3KOM YPOBHE 3HaeT Ha CpeJTHEM YPOBHE 3HaeT B COBEPILIEHCTBE

HalpaBJICHUA HAYYHBIX
HCCJIEI0OBaHUil B
HedrerazoBoii orpaciu

HalpaBJICHUA HAYYHBIX
HCCJIEI0BaHUil B
HedrerazoBoii orpaciu

OCHOBHBIC HAIIpaBJICHUA
Hay4YHBIX I/ICCJ'IeI[OBaHI/Iﬁ B
HedTera3oBoi oTpaciu

OCHOBHBIC HAIIpaBJICHUS
Hay4YHBIX I/ICCHG)IOBaHI/Iﬁ B
HedTera3oBoi orpaciu

OCHOBHBIC HAIIpaBJICHUS
Hay4YHBIX I/ICCHG)IOBaHI/Iﬁ B
HedTera3oBoi orpacau

VYmMmetn: V11
aHATM3UPOBATH OCHOBHEIC
HaIpaBJICHUS HAYYHBIX
HCCIIEIOBAHUH B
HedTerasoBoil oTpaciu

He ymeer ananu3upoBaTh
OCHOBHbIC HalpaBJICHUS
Hay4YHBIX HCCIIEOBaHUI B
HedTera3zoBoii oTpaciu

YMeeT Ha HU3KOM YPOBHE
aHAJTN3UPOBATH OCHOBHEIC
HaTIPaBJICHUS HAYIHBIX
HUCCIIEIOBAHUI B
HeTera3oBoi oTpaciu

YMeer Ha cpeiHEM ypOBHE
AHATN3UPOBATH OCHOBHEIC
HATIPaBJICHUS HAYYHBIX
HUCCIEIOBAHUI B
He(Tera3oBoi oTpaciu

YMeeT B COBEPILIECHCTBE
aHATN3UPOBATH OCHOBHEIC
HATIPaBJICHUS HAYYHBIX
HUCCIEIOBAHUI B
He(Tera3oBoi oTpaciu

Bnaners: B11 HaBbIKOM
aHAITM3UPOBATh OCHOBHEIC
HAIPaBJICHUS HAYIHBIX
HCCJIEIOBaHUI B
HedTera3oBoil oTpaciu

He Bnaneer HaBBIKOM
AQHAIM3MPOBATh OCHOBHBIE
HalpaBJICHUA HAYYHBIX
HCCIIEI0OBaHUil B
HedTera3oBoii orpaciu

Bna;[eeT Ha HU3KOM YpPOBHEC

HaBBIKOM aHAJIM3UPOBATH
OCHOBHBIC HAIIPaBJICHUA
Hay4YHBIX I/ICCHC}IOBaHI/Iﬁ B
HedTera3oBoi oTpaciu

Brnaneer Ha cpenHeM ypoBHE
HAaBBIKOM aHAJIM3HPOBATH
OCHOBHBIC HAIIPaBJICHUA
Hay4YHBIX I/ICCJ'ICIIOBaHI/II‘/JI B
HedTera3oBoi oTpaciu

Brnaneer B coBepiieHCTBE
HAaBBIKOM aHaJIU3HPOBATH
OCHOBHBIC HAIIpaBJICHUA
Hay4YHBIX I/ICCJ'ICIIOBaHI/II‘/JI B
HedTera3oBoi oTpaciu




Kon
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
pe3yibTaTta O6y‘leHI/IH 1o
JUCHHUILINHE

Kpurepun olieHuBaHuMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

5

3Hath: 312 o6ocHOBaHUE
AKTyaJbHOCTH U LIEJH
COOCTBEHHBIX
HCCJIEIOBAaHUH C
MOCTIETYIOITIM UX
TpeICTaBICHHNEM Ha
KOH(EpeHIUIX U

He 3naet o6ocHOBaHME
aKTyaIbHOCTH U LIS
COOCTBEHHBIX HCCIICIOBaHUH
C MOCIEeOYIOIINM HX
npeacTaBiIeHHeM Ha
KOH(EpeHINAX U CeMUHapax

3HaeT Ha HU3KOM YpOBHE
000CHOBaHNE AKTYAJIEHOCTH
M eI COOCTBEHHBIX
HUCCIIEIOBAHHUI C
MOCIIEAYFOLIIM HX
MIPEACTaBICHUEM Ha
KOH(EepeHIMAX U CeMHUHapax

3HaeT Ha cpelHEM YPOBHE
000CHOBaHNE aKTYaIbHOCTH H
1IeJIM COOCTBEHHBIX
HUCCIIEIOBAHUI C
MTOCTIETYFOIIIAM HX
MpeCTaBICHUEM Ha
KOH(EPEHIIUAX U CEMHUHAPaX

3HaeT B COBEPILICHCTBE
000CHOBaHNE AKTYAIEHOCTH
M eI COOCTBEHHBIX
HUCCIIEIOBAHUI C
TIOCIIEAYFOIIIM HX
MIPEACTaBICHUEM Ha
KOH(EepeHIMAX U CeMHUHapax

CEMMHAapax
Ymets: V12 nate He ymeer nate 000cHOBaHUE | YMeEET Ha HU3KOM yPOBHE YMeeT Ha cpeJHEM ypOBHE YMeeT B COBEpPILIEHCTBE AaTh
000CHOBaHUE aKTYaJIbHOCTH U LEIHN JaTh 000CHOBaHUE JaTh 000CHOBaHUE 000CHOBaHHUE aKTYaJIbHOCTH
AKTYaJIbHOCTHU U LEJIN CO6CTBCHHLIX I/ICCJ'IG)IOBaHI/Iﬁ AKTYaJIbHOCTU U LEJIN AKTYaJIbHOCTU U LEJIN U neiun CO6CTBCHHLIX
CO6CTBCHHLIX C MOCJICAYIOIIUM UX COOCTBEHHBIX I/ICCHCI[OBaHI/Iﬁ COOCTBEHHBIX I/ICCJ'ICJIOBaHI/Iﬁ I/ICCJ'IG}IOBaHI/Iﬁ C

HCCIIEIOBAHUM C
MOCTICTYIOITIM UX
TpeCTaBJICHHEM Ha
KOH(EepeHIUAX U
CEeMHHAPax

MPE/ICTABICHUEM Ha
KOH(EPEHINAX ¥ CEMUHApax

C MOCIEAYIOIUM UX
MIPEACTaBICHUEM Ha
KOH(EepEeHIMAX U CeMHHapax

C MOCIEAYIOIUM UX
TIPEACTaBICHUEM Ha
KOH(EepeHINAX ¥ CeMHHapax

TIOCIIEAYIOIIIM MX
TIPEACTaBICHUEM Ha
KOH(EepeHINAX ¥ CeMHHapax

Bnaners: B12 HaBbeIKaMu
KPUTHYECKOTO OLICHUBAHUS
HaIpaBJICHUN HAY4YHBIX
UCCJICI0OBaHUil B
HedrerazoBoii otpaciu

He Bnageer HaBbIKaMu
KPUTHYECKOTO OLICHUBAHUS
HaIpaBJICHUN HAYYHBIX
UCCJICI0OBaHUil B
HedrerazoBoii orpaciu

Birageer Ha HU3KOM ypOBHE
HaBBIKAMH KPUTHYECKOT'O
OLCHUBAaHUA HaHpaBHeHI/Iﬁ
Hay4YHBIX I/ICCHeI[OBaHI/Iﬁ B
HedTera3oBoi orpaciu

Brnaneer Ha cpenHeM ypoBHE
HaBBIKAMH KPUTHIECKOTO
OLCHUBAHMUs HaHpaBHCHI/Iﬁ
Hay4YHBIX I/ICCJIe)lOBaHI/Iﬁ B
HedTera3oBoi orpaciu

Brnaneer B coBepiieHCTBE
HaBBIKAMH KPUTHIECKOTO
OLCHUBAHMUs HaHpaBHCHI/Iﬁ
Hay4YHBbIX I/ICCJIe)lOBaHI/Iﬁ B
HedTera3oBoi orpacau

3HaTh: 313 MeTOABI
MPeJICTaBICHHUS
pe3yJIbTaTOB
HCCJIeIOBaHUI

He 3naer meTobl
MpeJICTaBJICHUSI PE3YJIbTaTOB
HCCIIEIOBAHUI

3HaeT Ha HU3KOM YpOBHE
METOABI NPEACTAaBJICHUA
pe3yJIbTaTOB UCCENOBAaHUMN

3HaeT Ha CpeHEM YpPOBHE
METOABI NPEACTABJICHUA
pe3yJIbTaTOB UCCENOBAaHUN

3HaeT B COBEPIIICHCTRE
METOABI NPEACTABJICHUA
pe3yJIbTaTOB UCCENOBAaHUN

VYMeTh: Y13 cocTaBisTh
HAay4YHO-000CHOBAHHbIC
JIOKJIaJIbI 110 mpobiieMaM B
HedTerazoBoit oTpaciu

He ymeer cocTaBisth
HaYYHO-00OCHOBaHHEIC
JTOKITAIbI IO IIpoOIeMaM B
HedTerasoBoit oTpaciu

YMeeT Ha HU3KOM YPOBHE
COCTaBJIATh HAy9IHO-
000CHOBaHHBIE JIOKJIA]IbI 110
mpobiemMaM B HepTera3zoBoii
0Tpaciu

YMeer Ha cpeiHEM ypOBHE
COCTaBJISITh HAYYHO-
000CHOBaHHbIE JOKIAIbI 110
mpobiemMaM B Heprera3zoBoi
OTpaciu

YMeeT B COBEPILIECHCTBE
COCTaBJISITh HAYYHO-
000CHOBaHHbIE JOKIAIbI 110
mpobiemMaM B Herera3zoBoi
OTpaciu

Bnanets: B13 meTomamu
MpeCTaBICHUS
PE3YNIBTaTOB COOCTBEHHBIX
HCCJIEIOBAHUN B BUJIE
KOMIIBIOTEPHOI
Mpe3eHTAINH

He Bnameet MmeTogamu
MpeICTaBJICHHsI pE3yJIbTaTOB
COOCTBEHHBIX UCCIIEIOBAHUN
B BHUJI€ KOMIILIOTEPHOM
Mpe3eHTAINH

Biianeetr Ha HU3KOM ypOBHE
METO/IaMU NPeCTaBICHUS
pe3ynbTaToOB COOCTBEHHBIX
HUCCIIEIOBAHUH B BUJIE
KOMIIBIOTEPHOU
Npe3eHTAlH

Bunageer Ha cpegHeM ypoBHE
METOJaMHU TIPEACTaBICHUS
PE3YJIbTaTOB COOCTBEHHBIX
HUCCIIEIOBAHUI B BUJIE
KOMITIBIOTEPHOU IIPE3EHTALUU

Buageer B coBepieHCTBE
METO/IaMU IPEeCTaBICHUS
PE3YJIbTaTOB COOCTBEHHBIX
HUCCIIEIOBAHUI B BUJIE
KOMITIBIOTEPHOU
Npe3eHTAlH




[Ipunosxenue 2

KAPTA
o0ecre4eHHOCTH TUCHUTIJIMHBI (MOIYJIs) y4eOHOI M y4eOHO-MeTOIUYECKOH TNTepaTypoii

Jucnunauna [Ipukiagabie 3a1a4n aHaIU3a JaHHBIX
Kona, cermanbHocTh 21.05.06 HedTerazoBble TEXHUKA U TEXHOJIOTHU
Hampasnennocts TexHonorust OypeHus: HEQTIHBIX ¥ Ta30BBIX CKBAKUH
Pa3zpaboTka u skcrutyaTanus HeTSHBIX U Ta30BBIX MECTOPOKIACHUI
MaructpanbHble TpPyOOIpOBObI M ra30He()TEXpaHUIIHILA
Maruasl 1 000py10BaHHE HEPTETa30BBIX TPOMBICIIOB

No
n/
it

HasBanwne yuebnoro, yueoHo-
METOANYECKOTO U3aHus,
aBTOP, U3AATEILCTBO, BU

W3/1aHus, TOJ] N3IAaHH

Kommaects
o}
SK3EMIUISIPO
B B bIK

KonTuarent
oOyJaronuxcs
)
WCTIONB3YOIIN
X YKa3aHHYIO

JUTEpaTypy

ObecnieyeHHOC
Th
oOyJaromuxcs
JIUTEPATYPOH,
%

Hanuuue
3JIEKTPOHHOT
0 BapuaHTa B

9BC (+/-)

HefipocereBrie MeToBI B 00pabOTKE
eCTeCTBEHHOr0  s3bika /M.
Tomsabepr. - Mocksa : JIMK Ilpecc,
2019. - 282 c. - OBC "Jlamp". :
[caiiT]. - URL.:
https://e.lanbook.com/book/131704

Op*

30

100

HeiipoHHbIE ceTH: OCHOBBI TEOpHH /
A. U. Tanymikus. - [b. m.] : Topsuas
muausa-Tenexom, 2017. - 496 c. -
OBC JlaHs. [caiiT]. - URL:
https://e.lanbook.com/ book/111043

Op*

30

100

HelipoHHbIE ceTH: OCHOBBI TEOpUH /
A. . TanymkwuH. - [b. m.] : Topsuas
nuHuA-Tenexom, 2017. - 496 c. -
OBC Jlans. : [caiiT]. - URL:
https://e.lanbook.com/ book/111043

Op*

30

100

HefiponHsie ceTn : yaeOHOE TocoOme
/ C. A. Bakymenko, A. A. XKuxapesa.
- Cankrt-IletepOypr : CaHKT-
[TeTepOyprckuii rocymapCTBEHHBIH
YHHUBEPCHUTET MPOMBIIIICHHBIX
TEXHOJIOrui U au3aiina, 2019. - 110
c. - ObC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/102447.h
tml

Op*

30

100

O06paboTKa €CTECTBEHHOTO S3bIKa C
TensorFlow / T. Taneremapa. -
Mockaa : JIMK Ilpecc, 2020. - 382 c.
- OBC "Jlamp". : [caiit]. - URL:
https://e.lanbook.com/book/140584

Op*

30

100
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