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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 TakXKe MX HCIOJIb30BAaHUM IIPU
pEIICHUHN TPHUKIIATHBIX 3a/1a4.

3a1a4yd JUCHHUIUIMHEI:

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

—  (¢dopMUPOBaHHE YMEHHUI IPUMEHSThH IMAKETHI MPOrPAMM M HHCTPYMEHTAIbHBIC CPEJICTBA
JUTSL aBTOMATHYECKOH 00pabOTKU €CTECTBEHHOTO SI3bIKA,

—  (GOopMHUPOBaHHE YMEHHUU PEaTU30BaTh HEHPOHHYIO CETh C HMCIOJb30BAaHUEM ITAKETOB
POrpaMM JJIsi aBTOMATUYECKON 00pa0OTKH €CTECTBEHHOTO SI3BIKA.

—  u3ydeHHue 0a30BBIX TEOPETHUECKUX OCHOB METOJIOJIOTHH aHAJIN3a N300paKCHUN;

—  (opMmupoBaHUE YMEHHI IPUMEHSATH MAKETHI IPOrPAMM U MHCTPYMEHTAIIbHBIC CPEICTBA
JUTSL aHAJTM3a N300paKEeHUH;

—  (opMupoBaHHE HABBIKOB PabOThI ¢ HAOOPAaMU JAHHBIX U300PAKCHHI, UCTIOJIb3YEMbIMH

JUIst 00y4eHUsI HEHPOHHOM ceTHu.

2. MecTo aucuuminHb/Moay.as B crpykrype OIIOII BO

JIMcuMIIMHA OTHOCUTCS K JUCIUIUIMHAM 3JIeKTUBHOro Monayis «Digital & IT. MamunaHOE
00ydeHne U aHaIN3 JaHHBIX» YAaCTH Y4eOHOro Iu1aHa, GopMHpyeMol ydacTHUKaMu 00pa30BaTeNbHbIX
OTHOLLECHUH.

Heo0Xx0uMbIMH YCIIOBHSIMH JIUISE OCBOCHUSI ICIUTIIINHBI SIBJISFOTCS:

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

— 3HaHHME OCHOB s3bIKa MporpammupoBanue Python, ymenue pa3paOaThiBaTh aaropuTMbI
pelIeHNns 3a1a4 U 3allAChIBaTh UX Ha SI3bIKE IPOrPaMMHUPOBAHMS;

— BJAJICHUE HaBbIKAMM MCIOJIb30BaHUS KOMIIBIOTEPHBIX TEXHOJOTMH M CPENCTB
00paboTKK HHPOPMALIUH.

ConepmaHHe AUCHUINIMHBL  ABJIACTCA JIOTHUYCCKHUM TMPOAOJDKECHUEM COACPXKAHUA AWCHUIIINH

«Marematrika ¥ Python s ananm3a aaHHBIX», «MammHHOE OOydYeHHE M BOIPOCHl HCKYCCTBEHHOTO

uHTeIIeKTa», «HellpoHHbie ceTmn.

3. Pe3yabTaThl 00y4YeHHUsI 10 THCHHUIJIHHE/MOTY IO

[Ipouiecc wW3y4YeHHS AUCUUIUIMHBI/MOAYNS HampaBieH Ha (OPMUPOBAHHME CIEAYIOUINX
KOMIIETEHIINN:



Taobnuua 3.1

KOZI 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kon 1 HanMeHoBaHMe UHIUKATOPA
noctikenust komnerenimn (MJ1K)

KOH 1 HAMMCHOBAHUE pE3yJibTaTa O6y‘l€HI/Iﬂ
10 JTUCHMITITIMHE

VK-1. Cnocoben
OCYILECTBIIATh KPUTHUCCKHUI
aHaN3 TPOOIEMHBIX
CUTYyalUl HAa OCHOBE
CHCTEMHOIO IIOIXO0/1a,
BBIpa0aTHIBaTh CTPATETHIO
NEUCTBUMN

VYK-1.1. AHanu3upyet npo0ieMHyto
CUTyaluio (3a/1auy) 1 BbLACIIET ee
0a30BBIE COCTABIISIOIIHE.
PaccmartpuBaeT paznuuHble
BapUaHTHI PEIICHUS TPOOIEMHOMN
CUTYyaIuy (3a1a4n), pa3padaTeiBaeT
ITOPUTMBI X pEaTH3aIIN

3Hath: 31 pa3nuuHble BapUaHTHI PEIICHUS
po6IeMHOI cuTyaruu (3aa4n)

Ymets: V1 aHanu3upoBath NpoOIeMHYIO
CUTYyaIuIo (3aa4y) U BEIIEIIET ee Oa30BbIe
COCTaBJISIOILHE

Bnagers: B1 HaBbIkamMu pemieHust
poOJIEeMHOM cUTyaruu (3a1a4n), pa3padoTKH
ITOPUTMOB U UX pEeaIn3alyn

VYK-1.2. Onpenensiet 1 OIICHUBACT
MPaKTHYECKUE MOCIEACTBHS
BO3MOJXKHBIX PEIICHUI 3a1auu

3naTh: 32 MpakTHIEeCKHUEe MOCIEICTBHS
BO3MOXHBIX PEIICHUH 3aa4

YMmeth: V2 onpenensars NpakTUIECKHUe
MIOCJICICTBHS BOSMOJKHBIX PEIICHUH 3a1ad

Bmanets: B2 meTomamu orieHUBaHAS
MPAKTUYECKUX MOCTIEACTBUIA BO3MOXKHBIX
pelleHni 3a1a4

VYK-1.3. OcymectBusieT
crcTeMaTH3aluio nHdopmManum
Pa3IUYHBIX TUIIOB JUIS aHAJIN3a
MPOOJIEMHBIX CUTyallHi.
BripabatbiBaeT cTpaTeruro JecTBUI
JUTS TIOCTPOCHUS! aTOPUTMOB
pELICHUS TOCTABICHHBIX 33/1a4

3HaTh: 33 HHTENJIEKTyaIbHbIE METOBI
aHanmu3a HHGOPMAIHH, TIOTYICHHON U3
Pa3INYHBIX HCTOYHUKOB

Ymets: V3 aHanu3upoBaTh HHGOPMAITUIO C
IIOMOIIIBIO TEXHOJIOT UM HNCKYCCTBCHHOT'O
HWHTEJUICKTa

BJ'Ia,Z[eTLZ B3 HaBbpIKaMu HWHTCJUICKTYAJIbHOI'O
aHaJIn3a I/IH(I)OpMa].[I/II/I, B COOTBETCTBUU C
Tp€60BaHI/IHMI/I 1 yCJOBHUSIMMU 3a1a9U

VYK-1.4. Ilporpammupyet
pa3paboTaHHBIC ATOPUTMBI 1
KPUTHYECKH aHAIN3UPYET
MOJTyYCHHBIE PE3YIbTaThI

3Hatb: 34 OCHOBBI S3bIKa IPOIPAMMHUPOBAHHUS
Y TEOPHIO aJITOPUTMOB

YMmers: Y4 aHanu3upoBaTh NOJYyYEHHbIE
PE3YNIBTATH, BRUIBISTh HEJOCTATKH PEIICHUH

Bnagers: B4 HaBbIkaMu peanu3anuu
ANTOPUTMOB COPTHPOBKH, TTOUCKA 1 PaOOTHI
CO CTPYKTYPaMH JaHHBIX

YK-2. CnocobeH ynpaBisiTh
MPOEKTOM Ha BCEX ATalax ero
JKM3HEHHOTO [UKJIa

VYK-2.1. ®opmynupyer B paMKax
IIOCTABJIEHHOM LIEJH IIPOEKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX
3a7a4, 00ECIIEUNBAIOLINX €€
noctikeHue. Omnpenenser
OXUAACMBIC PE3YJIbTAThI PEIICHUA
BBIJICJICHHBIX 33/1a4

3HaTh: 35 THIIOBLIE 3a1a4H aHAIN3a JaHHBIX

Ymerts: V5 dhopmanuzoBarts MpUKIaIHbIC
3aJa4u B TCpMUHAX TEXHOJIOT U
HCKYCCTBEHHOTO HHTEJIIEKTA

Bnaners: B5 HaBeikamMu aHanmusa u
(dhopManu3anuy NPUKIAAHBIX 3a/1a4 aHaIn3a
JAHHBIX

VYK-2.2. IlpoexTupyeT peueHue
KOHKPETHOH 3aJja4yl IPOEKTa,
BEIOMpAast ONITUMAIIBHEIH CITOCco0 ee
penIeHust, UCX0/s U3 JeHCTBYIOIINX
MPABOBBIX HOPM U HMEIOLITUXCS
pecypcoB 1 OrpaHUYeHUN

3Hath: 36 COBpEMEHHBIC TEXHOJIOTHU
aHaJN3a JAHHBIX U Chephl UX IPUMEHEHHS

YMetb: Y6 BBIOHpATh ONTUMAIIEHBIE METOIBI
Y TEXHOJIOTMH aHallh3a JaHHBIX, HCXOI U3
HUMEOIINXCS PECYPCOB M OTPAHUICHUH

Bianers: B6 HaBbIKaMH ONTHMAJIBHOTO
pelIeHus MPUKIIAIHBIX 3a/1a9 aHaTu3a
JTAHHBIX B TPO(eCcCHOHANBHON AEATEIEHOCTH

VYK-2.3. Pemaer KOHKpETHbIE 33Aa4U
MPOEKTa 3asBJIIEHHOr0 KauecTBa U 3a
YCTaHOBIIEHHOE BpPEMsI

3Hate: 37 peleHre KOHKPETHBIX 3a1a4
MIPOEKTA

YMmets: Y7 oprann3oBbiBath 3(h(HEeKTHBHOE
B3aMMOJICHICTBHE C JPYTUMH HCIOTHUTEISIMHU
JUTS PEUICHUS IPOEKTHBIX 33134

Brnaners: B7 HaBbIKaMu CETEBOr0 aHAIN3a,
KaJ'IGH)IapHOFO l'IJ'IaHI/IpOBaHI/I}I, KOHTpOJ’If{
X0J1a peajn3aluy MpoeKTa

[TKC-10. CnocobHOCTB
MPOBOJINTH PUKIIATHBIE
Hay4HbIE UCCIIEIOBAHHS 110
npobsieMaM HedTerazoBoi
OTpPAaciIi B COOTBETCTBUH C
BbIOpaHHOM cepoii
npodeccroHaILHOI

I[MKC-10.1. Aranusupyer
MHPOPMAIIHIO MO TEXHOJIOTHIECKUM
mporeccam 1 padoTe TEXHUIECKUX
YCTPOUCTB B HE(TEra30BOM OTPaCIIn

3Hatb: 38 pa3auyHbIC METOJIBI aHATN3a
MHPOPMALNH TT0 TEXHUIECKUM IPOIIeccaM n
paboTe TEXHIYECKUX yCTPOICTB B
He(Tera3oBoil oTpaciu

YMers: Y8 aHaM3upoBaTh HHPOPMAIHUIO 10
TEXHOJIOTUUECKHUM TIpolieccaM 1 pabore
TEXHUYECKUX YCTPOUCTB B He(hTera3oBon




JACATCIBbHOCTHU

oTpaciu

Bnanets: B8 HaBeikaMu aHanuza
WHPOPMALIUY 110 TEXHUIESCKUM MPOIIECCaM U
paboTe TEXHHYECKIX YCTPOUCTB

[TKC-10.2. [InaaupyeT ¥ TpOBOIMT
HE00XOAUMBIE KCIIEPUMEHTHI,
oOpabaTpIBacT, B TOM YHCIIE C
UCIIONB30BAaHUEM IPHKIIATHBIX
IPOTPaMMHBIX IPOIYKTOB,
HHTEPIPETHPYET Pe3yIbTaThl U
JIeJIaeT COOTBETCTBYIOIME BHIBOIBI

3uaTh: 39 TeXHUKY MIPOBEACHUS
HEOOXOIMMBIX SKCIIEPUMEHTOB C
UCIIONB30BAaHUEM IPHKIITHBIX
IPOTPaMMHBIX IIPOIYKTOB

Ymets: Y9 mmannpoBats U MpOBOIUTH
HEOOXOIUMBIE IKCIIEPUMEHTHI, 00padaThIBaTh
C IPUMEHEHHUEM NIPHUKIIaJHBIX IIPOrPaMMHBIX
MPOJIyKTOB

Brnanets: B9 cmocobamu OLCHKHU CTCIICHU
JOCTOBECPHOCTHU PE3YJIbTATOB, MTOCTPOCHUEM
BbIBOJIa Ha OCHOBE PE3YJIbTATOB
HCCJIICAOBAHUA

ITKC-10.3. Ucnomp3yeT Ghu3uko-
MaTeMaTHYCCKUI armapaT Jyis
peLICHUSI PACYETHO-aHATUTHYECKIX
3aj1a4, BOSHUKAIOIINX B XOJIE
npodecCHOHANBHO eI TeIbHOCTH

3nath: 310 Gpu3uKo-MaTeMaTHICCKUI
ammapar JJis peIIeHUs] pacueTHO-
AHAJMTHYECKHX 337134

YuMers: Y10 ucronp30Bats GU3NKO-
MaTeMaTHYeCKUH anmnapar AJsl pelIeH s
pacdeTHO-aHAJMTHYECKHX 3a/ad,
BO3HMKAIOIIUX B X07€ MPOo(heccCnoHaIbHOMI
JIeSITEIIbHOCTH

Bmanets: B10 crtocoOOHOCTBIO HCIIONB30BATh
¢U3NKO-MaTeMaTHUECKUH anmapar JIs
pelIeHus pacueTHO-aHATUTUYECKUX 3a/1aY,
BO3HHUKAIOIIUX B X0/1¢ MPOPECCUOHATBHOM
eATELHOCTH

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

[MKC-11.1. Aranuzupyet
HaIpaBJICHUS] HAYYHBIX
uccieqoBaHui B HepTerazoBoii
oTpaciu

3Hath: 311 OCHOBHBIEC HaNpaBIEHUS HAYYHBIX
ucciaeoBaHui B HepTerazoBoii oTpaciu

VYmets: V11 aHanu3upoBaTh OCHOBHBIE
HalpaBJICHUS HAyYHBIX UCCIICIOBAaHUN B
HedTera3zoBoii oTpaciu

Bnagers: B11 HaBbIKOM aHaNM3UpPOBATH
OCHOBHBIC HATIPABJICHUS HAYIHBIX
HCCIIeIOBaHUN B He(PTEra30BOM oTpacin

IIKC-11.2. O60ocHOBBEIBaeT
AKTYyalIbHOCTh M e COOCTBEHHBIX
HCCJICJIOBAHUH C TIOCIEYIOIIUM UX
MPE/ICTABICHUEM Ha KOH(PEPESHIUIX
U CeMHUHapax

3uate: 312 000CHOBaHUE aKTYAIBHOCTH U
eI COOCTBEHHBIX UCCIIEIOBAHUM C
MOCJIEAYIOLINM X MPEACTaBICHUEM Ha
KOH()epeHIUsIX ¥ CeMUHapax

VYumers: Y12 gate 000CHOBaHUE
AKTYaJIbHOCTHU U LEJIN COOCTBEHHBIX
HCCIIEI0OBAaHUM € MOCIEAYIOLUUM UX
Npe/ICTaBICHUEM Ha KOH(pEepeHIUIX 1
CEeMHHApax

Bnagets: B12 HaBbIkaMy KpUTUIECKOTO
OIICHUBAHMSI HAIIPABJICHUN HAYYHBIX
uccienoBaHui B HedprerazoBoil oTpaciu

I[MKC-11.3 Ipencrasnsier
pe3yIbTaThl COOCTBEHHBIX
HCCJIEIOBAaHUN B BUJE
KOMITBIOTEPHOU NPe3eHTaLUN

3Hatb: 313 METOIBI IPEICTaBICHUS
PE3yIbTATOB UCCICIOBAHMIMA

VYmets: V13 cocTaBisTh Hay4HO-
000CHOBaHHBIE JIOKJIA B! 110 ITpodieMaM B
HedTera3zoBoii oTpaciu

Bnagers: B13 meTonamu npeacrapineHus
pe3yIbTaTOB COOCTBEHHBIX HCCIICJOBAHUI B
BHJIE KOMIIBIOTEPHOH NMpe3eHTalu’

4. O0beM AUCHUILIHHBI/MOIYJIA

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




Tab6nuna 4.1

AynuTOpHBIC 3aHATHSI / KOHTaKTHas paboTa, o
opma
dopma Kypc/ yac. CamocrosiTenbHas P .
POMEXXYTOYHOH
o0ydeHUst | cemecTp [Tpaxtuueckue | JlaboparopHsie paborta, dac.
Jlexun aTTeCcTaluu
3aHATHS 3aHATHUS
OYHast 4/8 16 32 - 60 3a4eT
3a04Hast 4/8 6 6 96- 3a4eT

5. CTpyKTypa H coaep:KkaHHe TUCHUILIHHBI/ MO

5.1. CtpykTypa JUCHUIUIMHBI.
o4yHas popma o0yuyenus (OPO)

Tabmuma 5.1.1

CrpykTypa TUCIUTUTAHBL/ MOTYIIS

AynuTopHbIe
3aHSTHS, Jac.

n/n

Howmep
paszena

HaumenoBanue pazgena

JI. | Ip.

JIa0.

Bce
ro,

CPC,
qac.

Kon MK
Jac.

OrLeHOYHBIE
CpeI[CTBal

ABTOMaTHYECKas
00paboTka
€CTECTBEHHOIO SI3LIKA

YK-1.1
YK-1.2
YK-1.3
YK-1.4
YK-2.1
YK-2.2
YK-2.3

30 54

Ananu3 n3zo0pakeHui

IIKC-10.1
[1KC-10.2
[IKC-10.3
[IKC-11.1
[IKC-11.2
IIKC-11.3

30 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)

CTpyKTypa JUCHUTUIHHBI/MOTY IS

AyautopHble
3aHSATHS, Jac.

B
cpc, |

Howmep
pasnena

HaumenoBanue pazzaena JL

IIp.

ro,
yac.

JIa0. yac.

Ko MJIK

O1ieHOYHBIE
1
cpencTea

ABToMaTHUYeCcKas 00paboTka
€CTECTBEHHOTO SI3bIKa

46- 50

Amnanu3 n3o0paxeHui

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

KonTponbu
as paboTa

50

58

IIKC-10.1
[IKC-10.2
[IKC-10.3
[KC-11.1
[IKC-11.2
[IKC-11.3

3 | Bauer

Hroro: 6 6

96

108

OuHo-3a0uynast popma 00yuenusi (O3DO)
He peanusyercs.




5.2. Coneprxanue JUCUUTUTMHBI/MOTYIIS.

5.2.1. Conmeprkanue pa3AeoB TUCIUTUIHHBI/MOIYIS (IUIAKTHYCCKUE SAMHHUIIBI).

Paznen 1. «OcHOBBI aBTOMaTn4eckoil 00pabOTKM €CTECTBEHHOTO S3bIKa». OCHOBHBIE MOHATHS
3amaun 00paboTku ecrectBeHHOro sizbika (Natural Language Processing — NLP). 3agaum, periaembie
Ipyd aBTOMAaTUYECKOM 0O0pabOTKe ecTECTBEHHOTO S3bIKa: paclio3HaBaHUE pedr (aBTOMATUYECKOe
npeoOpa3oBaHNe peud B TEKCTOBbIC JaHHbIE), pedepHpoBaHME ¥ AHHOTHPOBAHUE TEKCTa;
MH(POPMAIIMOHHBII MOUCK; KJIacCU(pHKALIUS TEKCTa M0 TeMaM (OTHECEHHE TeKCTa HOBOCTEH K OJTHOM U3
N Tem); aHamM3 TOHAIBHOCTH TeKCTa (TIOJNOKHUTEIbHBIC/OTPUIIATEIbHBIC OT3bIBBI); BBIICICHUE
MMEHOBAHHBIX CYIIHOCTEeH U (DaKTOB (M3BJICUEHHE U3 HECTPYKTYPHUPOBAHHOI'O TEKCTa MMEH, WM JaT
POXKICHHS, MM MapoK aBTOMOOWIICH); BOIPOCHO-OTBETHBIE CHUCTEMBI; 4aT-00Thl. [IpeaBapurenbHas
o0paboTka Tekcra. OUMCTKY TEKCTa OT JIMIIHUX CHMBOJIOB. ToKeHW3alus TekcTa. Jlemmaruzanus u
CTEMMHUHT TeKcTa. Bekropu3zaiys Tekcra.

«Heiiponnbie cetu mist 3a1a4 00pabOTKH €CTECTBEHHOI'O S3bIKa». APXUTEKTYPbl HEHPOHHBIX
ceTeid, KOTOpble NMPUMEHSIOTCS TP PEIICHUH 33/1a4 00pabOTKH €CTeCTBEHHOTO s3blka. CBEpPTOUYHBIC
onanomepubie Heliponnbie cet (CNN 1D). Pekyppenthbie Heiiponnbie cetr (RNN). LSTM (Long
short-term memory) — pekyppeHTHbIE HEHPOHHBIE CETH C JOJTOW KpaTkocpouHo# mamsteio. GRU
(Gated Recurrent Units) — mMomudukanust peKyppeHTHBIX HEHPOHHBIX CETEil Ha OCHOBE MEXaHH3Ma
BeHTwIeH. ELMO — Heiiponnast cetb Ha ocHoBe LSTM.

«[IpuMeHeHre HEHpPOHHBIX ceTed JUIg PpeHIeHUS 3aJaudl  KIacCU(HUKAIMK  TEKCTay.
Wuctpymenrapuii makeroB Keras u TensorFlow st mocTpoenust Moieny HEHpOHHOM CeTH, peraroen
3amavy kinaccupukampu tekcroB. Habop manneix «O13biBBI 0 (miibMax ot IMDBy. 3arpyska Hadbopa
naHHbIX B omHiaiiH cepBuc Google Colab. Pemienwe 3amaum  kinaccudukaimy  (OnpeaeieHus
ToHaLHOCTH). Pemienue 3amaum kiaccuUKayu TEKCTa HAa OCHOBE OJHOMEPHON CBEPTOYHOM
Heiiponnoit cetn. Mucrpymentapuii makeroB Keras m TensorFlow mms peanusanuu cBepTOUYHOM
HelipoHHo#l cetn. Pemienme 3amaun wiaccudukamuu Ha ocHoBe apxutektryp LSTM u GRU.
Wuctpymenrtapuii Keras n TensorFlow s mocTpoeHusi peKyppeHTHBIX HEWPOHHBIX CETe W MX
MOTU(DUKAITHH.

Paznmen 2. «OcHoBBI 00paboTku m300paxkeHuit». LludpoBoe m3o00pakeHHE W TOHAIBHAS
koppekuus. Paspemenue. [Tukcenu. AnanoroBoe usobpaxenue. Anroputm demosaicing. Ctanaapt
JPEG, npeobpazoBanue dypre, namnacoBckas nupamuaa. CoBmenieHne n3zoopaxenuid. Ckieiika
naHopaM. MeToJ1 OOPHBIX TOYEK Ha N300pakeHHUH.

«CBepTouHble HEWpoceTH Uil KIAacCU(PUKALUU U TOUCKAa IOXOXKHUX H300pakeHUN».
CBépTouHble HEHpOHHBIE ceTU. SApo cBEPTKHU. MaTpuiia n300pakeHuil. ApXUTEKTypa CBEPTOUHOI
HelipoHHoi cetu. Crmom CBEPTKM W cloW MOABBIOOpKH. [leTtekTupoBanue oObekToB. [lomcuér
metpuk getekropa. Apxurektypel RCNN, MASK RCNN, Faster RCNN. CemanTuueckas
cermenTanus. Dense CRF. HeiipocereBbie Mmogenu cermeHTaunu. CeMaHTHUEeCKU MOP(UHT JINLL.

5.2.2. ConepxaHue AUCIUIUIMHBI TTO BUAAM YUYEOHBIX 3aHITHIA.

JleKIInoOHHbIE 3aHATHA
Tabmuua 5.2.1

O0OnewMm, yac.
Ne i/t | Homep pazziena TUCITUTUIMHBL Tema nexuun
OdO | 300 | O3D0

1 1 2 1 ) OCHOBBI aBTOMaTHYECKOH 00pabOTKH
€CTECTBEHHOTO SI3BIKa

2 1 3 1 ) Hetiponnsie cetu ams 3agad o6paboTku
€CTECTBEHHOTO SI3BIKa

3 1 3 } } IIpumeHeHre HEHPOHHBIX CETEN IJIs PELLIEHUS
3a/1a49M KJIacCU(UKAINH TEKCTa

4 2 2 1 - OcHOBBI 06pabOTKN H300paKeHHI

5 2 6 3 ) CBepTouHBIe HEUPOCETH IS KITaCCU(PUKAITNN
1 TIOMCKA MTOXOKUX N300paXKeHUH

HUroro: 16 6 -




IIpakTHYecKkue 3aHATHA

y OO0bem, gac.
Ne n/n | Homep paszena TUCIUIINHBL 000 1390 1 0390 Tema npakTUUECKOT0 3aHATHS
1 1 2 1 ) Pemenne 3anau 00pabOTKH TEKCTOB Ha OCHOBE
si3pika Python
2 1 2 1 ) AJTOPUTMEI TIpEeIBApUTENFHON 00paboTKI
TEeKCTa M MX peanu3anust Ha Python
3 1 3 } } ITocTpoeHne HEHPOHHOM CETU C IPUMEHEHUEM
nakeroB TensorFlow n Keras
4 1 3 ) ) HaGops! naHHBIX 17151 3a0a4¥ KJIacCUPUKAIIH 1
nx obpaborka cpencrBamu TensorFlow u Keras
5 1 3 ) ) Pemenne 3amaun knaccudukanuy Ha OCHOBE
cBepTO4HOH HellpoHHoii cetr B Google Colab
Pemenne 3amaun knaccudukanuy Ha OCHOBE
6 1 3 - - PEeKYppEeHTHO# HelipoHHo# cetn B Google
Colab
7 2 4 1 - Pabora ¢ pegakTopamu m300pakeHui.
8 2 4 1 - IIpeobpa3oBanne U300parKeHU
9 2 4 2 ) CBépTOuHBIe HEUPOCETH AJIS aHAIHU3a
M300paKeHUI
10 2 4 ) ) Paborta c HelipoceTsimu apxutektyp RCNN,
MASK RCNN, Faster RCNN
HUroro: 32 6 -
JlaGopaTopHble padoThI
JlabopamopHvle pabomul yueOHbIM NIAHOM He NPedyCMOmpPeHbl
CamocrosTeabHast paﬁoTa CTya€eHTa
Tabnuua 5.2.4
Ne | Homep pa3zmena O6mweMm, gac. Tema Bux CPC
/i JUCIHHUITIIINHBI ODdO 300 0300
1 1 8 12 B OCHOBBI aBTOMAaTHYECKOM [HoaroroBka k
00pabOTKM €CTECTBEHHOTO I3bIKa | IMPAKTHYECKUM paboTam
2 1 8 12 _ Heliponnsie cetu nns 3agay IToxroroska x
00pabOTKM €CTECTBEHHOTO SI3bIKa | MPAKTHYECKUM paboTam
IIpumeHeHyre HEHPOHHBIX CeTel IToaroroBka k
3 1 8 14 - IUIsL pELEHNSE 382491 [PAaKTHYECKUM paboTam
KJIacCU(UKAIIUN TEKCTa
4 2 10 20 ) OCHOBBI 06pil6OTKI/I IToaroroBka K
n300paKeHUH IIPAKTUYECKUM paboTam
CBepTouHbIC HEHPOCETH IS [TonroroBka x
5 2 10 22 - KIacCu(pUKALUK U IOUCKA [PaKTHYECKUM paboTam
MOX0XKHX M300pakeHui
6 1,2 16 16 - [MoxroToBKa K KOJJIOKBHYMaM
Hroro: 60 96 - -

5.2.3. TlpenogaBanue AWCITUIUTHHBI/MOIYJIS BEAETCS ¢ MPUMEHEHUEM CIICAYIOIINX BUIOB

O6pa3OBaTCJ'IBHBIX TEXHOJIOTHUIi:

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

(JIeKIIMOHHBIE 3aHATHUSA);

— paboTa B MaJbIX Tpynmnax (mpakTuyeckue paboThl);

—  UHIUBHIyaIbHBIC 3aMaHus (pakTUYecKue paboThi).




6. TemaTHKa KypcOBBIX padOT/IPOEKTOB
Kypcosvle pabomui/npoekmol yueOHbIM NIAHOM He NPe0YCMOMpPeHbl
7. KoHTpoJbHBIE PadoTHI

7.1. MeTOI[I/ILIeCKI/Ie YKa3aHuA JJI BBIITOJTHCHHA KOHTPOJBbHBIX pa60T.

Kasxp1it 00y4JaroIuiics: BEITIOJHSET 3aaHue, BBIIAHHOE IIPETIO/IaBaTelIeM.

PaboTa nomkHa OBITH BBITIOJHEHA C UCIIOJIB30BAHUEM KOMIThIOTEpA HAa OJTHOM CTOPOHE JINCTA
Oenoit Oymaru ¢opmata A4 yepe3 1 unrepBai, 14-m mpudrtom Times New Roman.

Tekcr caemyer nevyaraTh, COOMIOAAs CIEAYIONIME pa3Mephl MmoJjeii: mpaBoe — 10, BepxHee —
20, neBoe — 25 u HmxHee — 20 MM.

CTpyKkTypa KOHTPOJBHOH pPaOOTHI: TUTYJbHBIA JIUCT, COACp)KaHWE, BBEJACHUE, OCHOBHAs
9acTh, CIIUCOK HMCIIOJIb30BAHHBIX UCTOYHHUKOB, TpuiioxkeHusi. C paboToil caaercs MUCK C JaTaceToM
(unu B paboTe MOKET OBITh YKa3aHa CChUIKA Ha SHACKC- WU TYTIIUCK).

3auyTéHHas KOHTpoOJIbHAs paboTa MOXKeT HMMeTh 3aMmedaHus. Ecnu pabora He 3aureHa,
oOyuaromuiicst 00s13aH NPEABIBUTH €€ Ha IOBTOPHYIO PELEH3UI0, YCTPAHUB BCE 3aMEYaHMs.

7.2. 3aganue K KOHTPOJIBHOU padoTe.

1. ChopmynupyiiTe NpuKIaHYIO 3a7a4y aHAJIN3a JaHHbBIX.
2. [Ipoananu3upyiTe CylIECTBYIOIUE BAPUAHThI PEIICHUS 3aJaUH.
3. Onumure U NOArOTOBHTE HAOOP AAHHBIX.

8. OneHka pe3y/1bTaTOB OCBOCHMS TUCHMIIIMHBI/MOIYJISI
8.1. Kpurepun oLEHMBaHHs CTEICHM MOJHOTHI M KadyecTBa OCBOCHHS KOMIIETCHIIUH B
COOTBETCTBUM C IUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuseseHs! B [Ipunoxenun 1.
8.2. PeliTuHroBas cucTeMa OLEHUBAHHWS CTENEHH TIOJHOTBI M KAdyecTBa OCBOCHHS
KOMIIETEHIMH 00y4Jaromuxcsi oyHoi (GopMbl 00ydeHHs npezcTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne n/mt Buns! meporipusaTHii B paMKax TEKyIIero KOHTPOJIs | KomugectBo 6ayioB
1 Texymiast aTTeCcTaIHs
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-36
Komnoxsuym 0-14
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-50
2 TeKylas aTTecTaus
Pabota Ha MPakTUUECKHUX 3aHATHSIX 0-36
Komnoxsuym 0-14
HUTOI'O 3a BTOpyI0 TEKYILIYIO aTTECTALUIO 0-50
BCEI'O 0-100

8.3. Pelituarosas cucreMa OlIEHUBAHUS CTEIEHHU ITOJIHOTHI 1 KAYECTBA OCBOEHUSA KOMIIETEHIIUNA

o0yyaromuxcst 3a04H0M (hopMbl 00yueHHs ITpeAcTaBiIeHa B Tabiuie 8.2.

Tabmuma 8.2
Ne n/m Bunbl meponpusaTuil B paMKax TEKYLEro KOHTPOJIS KomngectBo 6aytoB
1. KonrposnbHas padbota 0-40
2. 3ayer 0-60

BCET'O 100




9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecneYeHue 1 CHUILIMHBI/ MOYJIsS

9.1. Ilepeuenb pekOMEHIyeMOil IuTepaTypsl npeacrasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIEe MpoheccHoHAbHbIC 0a3bl NAaHHBIX M HH()OPMAIMOHHBIC CIPABOYHBIC
CHCTEMBIL:

— CobctBennas nmonnorekcroBas 6a3a (I161) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texaunueckas 6ubnuorexka ®T'AOY BO PI'Y Hedrtu u raza (HUY) um. .M.
['yoxuna u ®I'60Y BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuunyeckas oudanoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net

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

— baza nanneix KoHCybTaHT cTyneHTa «JIEKTpOHHAS OMOIMOTEKA TEXHHYECKOTO BYy3a»
http://www.studentlibrary.ru

—  DnekrpoHHo-0ubmmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

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

— 000 «PYHDBb» http://elibrary.ru/

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

— HaumonanwsHas snexkrponHas 6ubauoTexa

9.3. JInen3noHHOE M CBOOOIHO PacHpOCTpaHsIeMoe IPOorpaMMHOE 00OecIieueHre, B T.4U.
OTEYECTBEHHOTO ITPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;
- GIMP;
— Zoom.

10. MarepuajJbHO-TeXHHYECKOE oDecredeHre THCIUTIMHbI/MOTY 15
[Tomemnienust 111 MpoBeieHUsT BCEX BUAOB PAaOOTHI, MPEIYCMOTPEHHBIX YUEOHBIM IJIAHOM,

YKOMILUIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMU CPEJCTBAMHU O0yUCHUS.
Tab6muna 10.1

Ilepeyenb 000pyIOBaAHUS, IlepeyeHb TEXHHUYCSCKUX CPEACTB O0YUCHHUS, HEOOXOAMMBIX JIJISI OCBOCHUS
Ne i/t HEOOXOIUMOr0 ISt JUCLIMITIIAHEI
OCBOEHUS TACIUIIINHBI (IeMOHCTpaIMOHHOE 000PYIOBaHHE)
KoMIIekT My IbTUMETUITHOTO 000PYIOBaHHS: IPOCKTOP, IKPaH, KOJIOHKH,
1 - WHTEPAKTUBHAS JOCKA, IEPCOHATBHBIC KOMIBIOTEPHI. JIoKampHas U
KOPIIOPATHBHAS CETh.




11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeToauueckue yKka3aHusl 110 IOATOTOBKE K IPAKTUYECKUM 3aHITHSIM.

[IpakTuyeckue 3aHATHS CIOCOOCTBYIOT YIIYOJIEHHOMY H3YUEHHIO TUCHUIUIMHBI M CIY)XaT
OCHOBHOM (OpPMOI1 MOJIBEACHUS HTOTOB CaMOCTOSITEIbHOM paboThl cTyneHToB. OCHOBHAsA IIeNb
NPAaKTUYECKUX 3aHATHH 3aK/II0UaeTcs HE TOJBKO YIIIyOUTh U 3aKpENUTh TEOPETUYECKHE 3HAHUS, HO
U chopMUPOBaTh MPAKTHUECKUE KOMIETEHIIUU, HEOOX0AUMBIE OYyAYILUM CIIELUAINCTAM.

Ha nmnpaktudeckux 3aHATHUAX TNPUBETCTBYETCS AKTUBHOE Yy4yacTue B OOCYXAEHUU
KOHKPETHBIX CUTYalMi, CHOCOOHOCTh Ha OCHOBE IIOJYYEHHBIX 3HAHMM HaXOAWTh Hambosee
3¢ (eKTUBHBIC PELICHUs MOCTaBJIEHHBIX MPOOJIEM, YMETh HAaXOJUTh IMOJE3HBINH JONOIHUTEIbHBINA
MaTepHal o TeMaTuke 3aHATHH. OOyJaromuMcs: PeKOMEHTyeTCs CIISAYIOIIas CXeMa MOATOTOBKH K
3aHSTHIO:

1. IIpopaboTaTh KOHCIEKT JICKIUi;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX CPOPMYINPOBATH BOIIPOCH! K IPENOIaBaTEto

4. Ilocrne BBINOIHEHUSI PAKTUYECKOU pabOThl OPOPMUT OTHET U MOATOTOBUTHCS K 3aILUTE.
11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3alii CaMOCTOSITENIbHOM pabOTHI.

CaMmocrosiTenbHasi paboTa sBIsSIETCd OJHOW M3 BaxHEHmIMX (opM H3ydeHHUs Iro0ou
qucuuIuiHbl. OHA O3BOJISIET CUCTEMATU3UPOBATh U YIIIyOUTh TEOPETHUUECKUE 3HAHUS, 3aKPEIHUTh
YMEHMSI M HAaBBIKHM, CIOCOOCTBYET pAa3BUTHUIO YMEHMH I0/1b30BaTbCsl HAY4HOH M y4yeOHO-
MeTtoauyeckor JnuTeparypoil. Ilo3HaBaTenbHas JesATEIBHOCTb B IPOLIECCE CAMOCTOSTENbHOU
paboTsl TpedyeT OT MarucTpaHTa BEICOKOTO YPOBHSI aKTUBHOCTH M CAMOOPTaHU30BaHHOCTH.

B yuyeOHOM mporecce BBIACHSAIOT JBAa BHJA CAMOCTOSITEIbHOM paOOTHI. ayAUTOpHas M
BHEAyIUTOPHASI.

AyIuTopHas caMOCTOsATeNIbHAs padoTa 10 AUCHUILIMHE BBIIOIHIETCS Ha yUeOHBIX 3aHATHIX
M10J1 HENOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOJABATEINSI U IO €T0 3a/1aHUI0.

BHreaynutopHass camocTosiTesbHas paboTa CTYIEHTOB MpeEACTaBiIseT co00il joruuyeckoe
NPOJODKEHUE ayJUTOPHBIX 3aHATHI. 3arpaThl BPEMEHHM Ha BBIIOJHEHUE 3TOM paboTh
periaMeHTHpYoTCsl pabounuM yuyeOHbIM IUIaHOM. Pexum paboTsl BbIOMpaeT camM oOyyaroIiuiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosaTrenbHass paboTa MOXXET OCYHIECTBISATHCS HHAMBUIAYalIbHO WM TPYyNIaMU
MarucTpaHTOB B 3aBUCHMOCTH OT LI€JIH, 00beMa, KOHKPETHOW TEMAaTUKU CAMOCTOSATEIbHONU pabOThl,
YPOBHS CIIO)KHOCTH, YPOBHS YMEHHUM 00yJaromuxcsl.

CamocrosarenbHas pa0oTa BKIIOYaeT B cedsl pabOTy ¢ KOHCIEKTOM JIEKLUH, U3ydeHHEe U
KOHCIIEKTUPOBAHUE peKoMeH1yeMoi JUTEPaTyphl, MO/ITOTOBKA MyJIbTUMEANA-
COOOLIeHNI/IOKIIaI0B, MOArOTOBKA pedepara, TECTUPOBAHUE, PELICHUE 3a/ad M YNpPaKHEHUH Mo
oOpa3lly, pellleHrne BapHaTUBHBIX 337ay, BBINOJIHEHHE YepTekKeH, CXeM, pacueToB (rpapuuecKux
paboT), pelieHre CUTYallMOHHBIX (MpO(ecCHOHANbHBIX) 3a/lad, MOATOTOBKA K JIEJIOBBIM HUIpaM,
IIPOEKTUPOBAHUE U MOJEIUPOBAHHWE pAa3HbIX BHUJOB M KOMIIOHEHTOB Hpo¢ecCHOHaIbHON
NeSITeIbHOCTH, HAYYHO-HCCIIEI0BATEIbCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAYAUTOPHOM CaMOCTOSTENbHONW pabOThl MaruCTPAHTOB MOXKET
OCYILECTBIISITBCSL B Tpejesax BpPEMEHH, OTBEIEHHOIO Ha 00s3aTelbHbIE yueOHbIe 3aHATHS IO
JUCIUIIMHE U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO pab0Ty MarCTpaHTOB MO JUCIUIUIMHE, MOXKET
IPOXOJUTh B MUCbMEHHOM, YCTHOW WJIM CMEIIaHHOM (opme.



IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Hucuurnnuna [IpukiagHblie 3a1a4d aHaIM3a JaHHbBIX
Kox, cnenmansaocts 21.05.06 Hedrerazosble TEXHUKA M TEXHOIOTHU
HanpasnenHnoctb: TexHosorus OypeHus He()TSAHBIX U Ta30BbIX CKBaXKHH, Pa3paboTka u sKcIuTyaTanus HeTSHBIX U Ta30BBIX MECTOPOXKICHUI

[Tpunoxxenue 1

Kon Kon 1 HanmeHoBaHue Kon 1 HanmeHoBaHue Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs
KOMIIETSHIINH WHIUKATOpa pe3ynbpTaTta 00y4eHUs 1Mo 1-2 3 4 5
JOCTHKEHUS JCLUITIMHE
xomnereHuu (MJAK)
VK-1 VK-1.1. Ananusupyer | 3Hath: 31 pa3nuuHele He 3naer pa3nuunble 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeiHeM 3HaeT B COBEPIICHCTBE

pobIeMHYI0
CUTyalHIo (3a1ady) u
BBIZICTISIET ee 0a30BbIe
COCTAaBIISIOLINE.
PaccmarpuBaer
pas3IyHbIC BapUAHTHI
penieHust
poOIeMHO M
CUTyalluH (3a1a4n),
paspabatbeiBaeT
AJITOPUTMBI UX
peanuzanuu

BapUaHTBI PCHICHUSA
npoOJIEeMHO CUTyaIK
(3amaun)

BapuaHTbI pECHICHUSA
poOJIEMHO CUTyalK
(3amaun)

pa3IMYHbIC BAPUAHTHI
pelieHust mpooIeMHO
CUTyanuu (3a1a4un)

YPOBHE pa3iuyuHbIe
BapHaHTHI PEIICHUS
MpoOJIEMHOM CUTYalH
(3amaun)

pa3IMYHbIC BAPUAHTHI
pelieHust mpooIeMHOM
CUTyaluu (3a1a4un)

VYmers: V1
aHaIN3UPOBAThH
MPOOJIEMHYIO CUTYAIUIO
(3amauy) U BRLICTISCT ee
0a30BbIE COCTABIIIONINE

He ymeer aHanu3upoBath
MPOOJIEMHYIO CUTYALUIO
(3amady) U BBIICTISCT ee
6a30BBIE COCTABISIOLINE

YMeeT Ha HU3KOM YPOBHE
aHaIN3UPOBATh
MPOOJIEMHYIO CUTYALIUIO
(3amady) U BBIICTISCT ee
0a30BEIE COCTABIISIOLINE

YmMeer Ha cpeqHeM
YPOBHE aHAITU3UPOBATH
MPOOJIEMHYIO CUTYAIUIO
(3amavy) ¥ BBIOCISCT €
0a30BbIC COCTABJISAIONINE

YMeeT B COBEpIICHCTBE
aHaIU3UPOBATH
MPOOJIEMHYIO CUTYALIUIO
(3amady) U BBIICTISCT ee
0a30BEIC COCTABIISIONINE

Bnanets: Bl HaBbIKaMu
petienus npoOIeMHON
CUTYyaIlH (3a/1a4Hn),
pa3paboTKU aNrOpUTMOB

He Bnaneer HaBbikamMu
petieHus npoOIeMHON
cUTyauuu (3agaun),
pa3paboTKu aNrOpUTMOB

Buageer Ha HU3KOM
YpOBHE HaBBIKAMHU
peteHust mpoOIeMHOM
CUTyanuu (3agaun),

Bnaneer Ha cpennem
YPOBHE HaBBIKAMU
pemieHus mpobIeMHOIt
CUTYyaIH (3a1a4n),

Bunapgeer B
COBEPIICHCTBE
HaBbIKaMH PCIICHUA
poOJIEeMHOM cUTyaru

U UX peasn3aiuu U UX peann3aiuu pa3pabOTKK aJITOPUTMOB U | pa3paboTKu (3agaun), pazpaboTku
UX peanu3anuu ANTOPUTMOB U UX QITOPUTMOB U HX
peanuzanuu peanu3aniu
VK-1.2. Onpenenser | 3HaTh: 32 NpakTUYECKUE He 3naer npakruueckue 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeJHEM 3HaeT B COBEPLICHCTBE
Y OIICHUBAET TIOCIJIE/ICTBHS BO3MOKHBIX | TIOCIJICICTBHSI BOSMOXHBIX | NMPAKTHYECKHE YPOBHE NTPAKTHUECKHE MIPaKTHYECKHE
MpaKTHIECKUE pelIeHuit 3anaq peneHuii 3anaq TIOCIIEACTBYSI BOSMOXKHBIX | MOCIIEACTBUS TIOCIIEACTBHSA
TIOCJICICTBHS pemeHuii 3agaq BO3MOJXKHBIX PEIICHUH BO3MOJXKHBIX PEIICHUN

BO3MOXXHBIX peHIeHI/Iﬁ
3aJauu

3aJga4

3aga4

Ymers: V2 onpenensitsh
MIPAKTUYECKUE
MTOCTIEICTBHSI BO3MOKHBIX
peleHui 3anaq

He ymeer onpenensars
MIPaKTHYECKHE
TIOCJICACTBUA BO3MOXKHBIX
peleHui 3a1a4

YMeeT Ha HU3KOM YpOBHE
ONpeAeIsiTh NPAKTHUECKUE
IIOCIICACTBUS BO3MOXKXHBIX
pelieHui 3aaa4y

VYMeer Ha cpegHEM
YpOBHE ONPENENATh
MIPaKTHYECKHE
MOCJIEICTBHSA
BO3MOXHBIX PEIICHUN
3a/1a4

YMeeT B COBEPIIEHCTBE
OIIpEACIIATh
IIPAKTUYECKUE
MOCIENCTBHSA
BO3MOXHBIX PEILIECHUN
3a/1a4




Kogn
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

rxomreteHn (1K)

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JIACLIUILIAHE

Bnagers: B2 meTtonamu He Bmageet metonamu Bnaneer Ha HU3KOM Bnageer Ha cpenqHeM Bnaneer B

OIICHUBAHUS OIICHUBAHHMS YPOBHE METOIaMHU YpOBHE METOIAMU COBEpILCHCTBE

MIPAKTHIECKIX MIPAKTHICCKIX OIICHUBAHHMS OIICHUBAHHS METOJIaMH OI[CHUBAHMS

MOCJIEACTBUI BO3MOXHBIX | MOCICACTBUM MIPAKTHICCKIX MIPaKTHIECKUX TIPAKTHIECKIX

pelieHni 3ana4 BO3MOYHBIX pEIICHUN MOCJIEACTBUH BO3MOIKHBIX MHOCJIEACTBUI MOCJIEACTBUN

3aga4y

pelieHuii 3agau

BO3MOXHBIX peHIeHI/Iﬁ
3aaa4

BO3MOXXHBIX pemeHHﬁ
3aaa4

YK-1.3.
OcyecTBisier
CHCTEeMaTH3aIHIO
nHdopmanuu
Pa3IHYHbIX TUIIOB
JUISL aHATTN3a
POOIEMHBIX
CUTyaluH.
BripabateiBaer
CTPATEruIo ACUCTBUN
JUISL TIOCTPOCHUS
ITOPUTMOB PEIICHHS
MOCTABJICHHBIX 3a/1a4

3Hats: 33
WHTEJJIEKTyaIbHbIE
METO/Ibl aHANIN3a
nHpopmanny,
MIOJIyYE€HHOH U3
Pa3INYHBIX HCTOYHUKOB

He 3naer
HUHTEJUIEKTyaJIbHbIE
METO/IBI aHATH3a
nHpopmanuy,
MOJIy4€HHOH U3
Pa3INYHBIX HCTOYHUKOB

3HaeT Ha HU3KOM YpOBHE
UHTEJUICKTyaIbHbIE
METO/BI aHANIH3a
uHbopMaLH,
TOJIyYE€HHOH U3
Pa3MYHBIX HCTOYHUKOB

3HaeT Ha cpeiHeM
YpOBHE
MHTEJUIEKTyaIbHbIE
METO/IbI aHAIHU3a
nHpOpPMAaLNH,
MIOJIYYEHHOH U3
Pa3INYHBIX HCTOYHUKOB

3HaeT B COBEPIICHCTBE
WHTEJUIEKTyallbHbIE
METObI aHAIH3a
uHdopmanuu,
TIOJIy4E€HHOH U3
Pa3JIMYHBIX HCTOYHUKOB

Ymers: Y3
AHAITU3HPOBATh
HHPOPMALIHIO C

He ymeeT aHanusupoBath
HHPOPMAIIHIO C
MOMOILBEO TEXHOJIOTHI

YMeeT Ha HU3KOM YPOBHE
aHAIN3UPOBATH
nH(pOpMaNHIO ¢ TOMOIIBIO

YMeer Ha cpegHeM
YPOBHE aHAIM3UPOBATh
HHPOPMALIHIO C

YMeeT B COBEpILICHCTBE
AQHAIU3HPOBATh
HHPOPMAIIHIO C

MIOMOLLBIO TEXHOIOTHH HCKYCCTBEHHOTO TEXHOJIOT Ui MIOMOIIBIO TEXHOJIOTUHA | MOMOLIBIO TEXHOJIOTUH
HUCKYCCTBCHHOT'O HHTCIIJICKTA HNCKYCCTBCHHOI'O HNCKYCCTBCHHOT'O HNCKYCCTBCHHOTI'O
HWHTEJJIEKTa WHTEJUICKTa HHTEJJICKTA UHTEJJIEKTa

Bnanets: B3 HaBbikaMu He Bnaneer HaBbikamMu Brnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
HUHTCJUICKTYaJIbHOI'O HUHTCJIJICKTYaJIbHOT' O YPOBHE HaBbIKAMU YPOBHE HaBbIKaMH1 COBEPUICHCTBE
aHajins3a I/IH(I)OpMaHI/II/I, B aHajn3a I/IH(I)OpMaL[I/II/I, B HUHTEJIJICKTYaJIbHOT' O HUHTEJICKTYAaJIbHOT'O HaBbIKaAMH
COOTBETCTBHUH C COOTBETCTBHUU C aHanu3a MHpOPMaIHH, B aHanu3a nHQopMaIuH, MHTEJIJICKTYaJIbHOTO

TpebOBaHUAMU U
YCIOBUSIMH 331241

TpeOOBaAHUSAMU U
YCIIOBUSIMU 3a]1a41

COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBHSIMH 331241

B COOTBETCTBHU C
TpeOOBAHUSIMH U
YCIIOBHSIMH 332K

aHanu3a MHPOPMaIHH, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBHSIMH 3818491

YK-1.4.
IIporpammupyer
paspaboTaHHbIE
ANTOPUTMBI U
KPUTHYECKH
aHaIU3UpPYyeT
MOJy4eHHBIE
pe3ysbTaThl

3HaTh: 34 OCHOBEI A3bIKa
MIPOTPaMMHPOBAHUS U
TEOPUIO AJITOPUTMOB

He 3HaeT ocHOBHI sI3bIKa
MIPOTPaMMHPOBAHHUS U
TEOPHIO aNTOPUTMOB

3HaeT Ha HU3KOM YPOBHE
OCHOBBI SI3bIKA
MIPOTPaMMHPOBAHHUS U
TEOPHIO ATOPUTMOB

3HaeT Ha cpeHeM
YPOBHE OCHOBBI SI3bIKa
POrpaMMHPOBAHUS U
TEOPHIO AJITOPUTMOB

3HaeT B COBEPILICHCTBE
OCHOBBI SI3bIKa
MIPOTPaMMHPOBAHHUS U
TEOPHIO aAITOPUTMOB

Vwmets: Y4
aHATM3UPOBATH
TIOJIY9E€HHBIE PE3YIIbTATHI,
BBISIBJIIATH HEJOCTATKHU
peleHui

He ymeer ananusupoBaTh
MTOJTyICHHBIC
pe3yIbTaThI, BBISBIATH
HEJOCTAaTKU PeLeHUI

YMeeT Ha HU3KOM YPOBHE
aHATM3UPOBATH
MTOJTyICHHBIE PE3YNbTaTHI,
BBISIBIIATH HEJOCTATKHI
peteHui

YMeer Ha cpeiHeM
YPOBHE aHAJIU3UPOBAThH
[I0JIy4YE€HHbIE
PEIYIbTATHI, BBIABIATH
HEJ0CTaTKU peLIeHUI

‘YMeeT B COBEpILIEHCTBE
aHATU3UPOBATD
MOJy4YEeHHBIE
PE3YyIbTAaThI, BHIABIATH
HEJO0CTaTKU pelIeHUil




Kon Kox u HaumeHOBaHUE Kox u HaumeHOBaHUE Kpurtepuu onieHuBaHus Pe3ynbTaTOB 00yUYCHHS
KOMIIETEHIINH WHIUKATOpa pe3ynbpTata 00y4eHUs 1Mo 1-2 3 4 5
JTOCTIDKEHUS JICTIATUTAHE
rxomreteHn (1K)
Bimaners: B4 HaBeikamMu He Bimageet HaBBIKaMU Bnaneer Ha HU3KOM Bnageer Ha cpenqHeM Bnaneer B
peanu3ayy aIrOPUTMOB | PEajM3alldy allTOPUTMOB | YPOBHE HAaBBIKAMH YpOBHE HaBBIKAMU COBEpILCHCTBE
COPTHPOBKH, TIOUCKA H COPTHPOBKH, TIOMCKA U pea3anuy alropUTMOB peanu3arim HABBIKAMH peaT3aluI
paboTHI CO CTPYKTypaMu paboTHI CO CTPYKTYpaMH | COPTUPOBKH, ITOVMCKA U ANTOPUTMOB AITOPUTMOB
JAHHBIX JAHHBIX paboTHI CO CTPYKTYpaMu COPTHPOBKH, TIONCKA H COPTHPOBKH, TIOMCKA H
JAHHBIX paboTHI cO PpaboTHI CO CTPYKTypaMu
CTPYKTYPaMH JTaHHBIX JTAaHHBIX
YK-2 YK-2.1. 3Hath: 35 TUIIOBEIC He 3Haet Tunossie 3HaeT Ha HU3KOM YPOBHE 3HaeT Ha cpeTHEM 3HaeT B COBEPILIEHCTBE
DopMynupyeT B 3a/1a4yl aHaJn3a JaHHBIX 3a/1ayyl aHaju3a JaHHBIX | TUIIOBBIC 33Jla4M aHAIHM3a YpOBHE TUTIOBBIE 3a]]a4X | TUIOBBIE 3a1a4K
pamkax JAHHBIX aHaIM3a JaHHBIX aHaJIM3a TaHHBIX
[IOCTABJIEHHOW LIENH YmMmets: V5 He ymeer YMeeT Ha HU3KOM YPOBHE | YMEET Ha CpelHEM ‘YMeeT B COBEpILIECHCTBE
MPOEKTa (dbopmannuzoBarh (dbopmannzoBarh (dbopmannzoBarh ypoBHe opmanuzoBats | (hopMaIn30BaTh
COBOKYITHOCTh MIPUKIIAIHBIC 3a7a49H B MIPUKIIATHBIC 337291 B MIPUKIIATHEIC 337291 B MIPUKIIaIHBIC 331a49H B MIPUKIIATHEIC 3a]a91 B
B3aMMOCBS3aHHBIX TepPMHUHAX TEXHOJIOTHH TepMHUHAX TEXHOJIOTHI TEPMUHAX TEXHOJIOTHH TEePMUHAX TEXHOJIOTUH TEPMUHAX TEXHOJIOTHH
3amad, HCKYCCTBEHHOTO HCKYCCTBEHHOTO HCKYCCTBEHHOTO HCKYCCTBECHHOTO HCKYCCTBEHHOTO
00ecCIIeUnBAONINX €€ | MHTEJIEKTa HWHTEJICKTA HWHTEJUICKTa HWHTEJUICKTa WHTEJUICKTa
JOCTHXKCHHE. Baaners: B5 nHaBeikamu He BnageeT HaBBEIKaMH Bianeer Ha HH3KOM Bnageer Ha cpenHemM Bnaneer B
Onpenenser aHanmu3a v GopMalu3aiy | aHaIH3a U YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILICHCTBE
OJKU/IaeMble TIPUKIIATHBIX 327129 (dopmanmzaym aHanmu3a u GopMalM3alii | aHaJH3a U HABBIKAMH aHAJIM3a U
PE3yJIbTaThbl pEHICHUSA aHaJin3a JaHHBIX MNPUKJIaJHBIX 3aJ1a4 MNPUKJIagHBIX 3aJ1a4 ¢)0pMaJII/I3auI/IM (bopManmauHI/I

BBIACJICHHBIX 3aJ1a4

aHaJIn3a JaHHbIX

aHaJIn3a JaHHbIX

MPUKJIAJHBIX 3a/1a4
aHaJIM3a JaHHBIX

MPUKJIAIHBIX 3a/1a4
aHaJIM3a JJaHHBIX

YK-2.2. Ilpoextupyet
pelIeHre KOHKPETHOM
3aJ1a4u MPOEKTa,
BBIOMpast
ONTHMAJIBHBIH CIIOCO0
€€ pelleH s, UCXOs
U3 JEHCTBYIOIUX
MPaBOBBIX HOPM U
UMEIOIUXCS
pecypcos u
OrpaHUYEHUN

3uaTh: 36 coBpeMeHHbIE
TEXHOJIOTUH aHAJIN3a
JIAHHBIX U cephl UX
MIPUMEHEHHS

He 3Haer coBpemeHHbIE
TEXHOJIOTHH aHAJIN3a
JAHHBIX U chephl uX
NPUMEHEHUS

3HaeT Ha HU3KOM YpOBHE

COBPEMEHHBIC TCXHOJIOT'UHN

aHaM3a JIaHHBIX U cepsl
UX IPUMCHECHU

3HaeT Ha CpeTHEM
YPOBHE COBpPEMEHHBIE
TEXHOJIOTUH aHaJIHn3a
JIAaHHBIX U cepbl UX
NpUMEHCHHUS

3HaeT B COBEPIIICHCTBE
COBpPEMEHHBIE
TEXHOJIOTHH aHaJIN3a
JAHHBIX U cepbl UX
TIPUMEHCHHUS

YmMetb: Y6 BHIOHpaTh
ONITHMAJIEHBIE METO/IBI U
TEXHOJIOTUH aHAJIHN3a
JJAHHBIX, UCXOAS U3
HUMEIOIIUXCS PECYPCOB U
OrpaHUYeHU

He ymeer BeiOupath
ONTHMAaJIbHbIE METOJBI U
TEXHOJIOTMH aHaI13a
JTaHHBIX, HCXO/s U3
HMEIOIUXCA PECYPCOB U
OTpaHUYEHUN

YMeeT Ha HU3KOM YpOBHE
BEIOMPATH ONTUMAJIHHEIC
METO/IbI U TEXHOJIOT I
aHanu3a JaHHBIX, HCXOAs
13 UMEIOLIUXCS PECYPCOB
U OTpaHUYEHUN

VYMeer Ha cpeqHEM
YpOBHE BBIOMpATh
ONTUMAIIbHBIE METOJIBI
U TEXHOJIOTHU aHAJIA3a
JIaHHBIX, UCXOI U3
HUMEIOIIUXCS PECYPCOB
1 OTpaHUYEHUI

YMeeT B COBEpILIEHCTBE
BEIOMPATH ONTUMAJIHHEIC
METO/IbI U TEXHOJIOT U
aHanu3a JaHHBIX,
HUCXO0/1S U3 UMEIOIINXCSA
pecypcoB U
OrpaHUYeHUu




Kon Kon 1 HaumenoBanue Kon 1 HaumenoBanue Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs
KOMIIETEHIINH WHIUKATOpa pe3ynbpTata 00y4eHUs 1Mo 1-2 3 4 5
JOCTHKEHUS JCIUTIITMHE
rxomreteHn (1K)
Bianers: B6 HaBeikamMu He Bimageet HaBBIKaMU Bnaneer Ha HU3KOM Bnageer Ha cpenqHeM Bnaneer B
ONTHMAJIBHOTO PEIIECHUS ONITUMAJILHOTO PEUICHUS | YPOBHE HAaBBIKAMH YPOBHE HaBBIKAMH COBEPIIIEHCTBE
MIPUKITAHBIX 33734 MIPUKITIHBIX 33734 ONITHMAJIBHOTO PELICHUS ONTHMAJIEHOTO HaBBIKAMHA
aHanM3a JaHHBIX B aHaIM3a JaHHBIX B MIPUKITaIHBIX 337034 PELICHUST MPUKIATHBIX ONITHMAJILHOTO PELICHUS
npodeccHoHaNIBHOM npodeccCHoHANTBHOM aHaNM3a JaHHBIX B 3a7a4 aHaJIW3a JaHHBIX | NPHUKJIAJHBIX 33739
JesITeIbHOCTU JIeSITeIbHOCTU podecCHOHANBHOMN B IpO(heCCHOHATTLHOM aHau3a JaHHBIX B
JeSITeIbHOCTU JIeSITeNIbHOCTH npodeccroHaNbHOM
JIeSITeIbHOCTH
VK-2.3. Pemaet 3Hate: 37 penieHue He 3Haer pemienue 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeiHeM 3HaeT B COBEPIICHCTBE
KOHKpETHBIE 3a]1au1 KOHKPETHBIX 3a/1a4 KOHKPETHBIX 3a/1a4 pelieHne KOHKPETHBIX YpOBHE pellIeHHe pelieHne KOHKPETHBIX
MIPOEKTA 3aABJICHHOTO | MPOEKTa MIPOEKTa 3aJa4 IpoeKTa KOHKpPETHBIX 3a/1a4 3a/a4 IpoeKTa
Ka4ecTBa U 3a MpOeKTa
YCTaHOBJIEHHOE YwMmers: V7 He ymeer YMeeT Ha HU3KOM YpPOBHE | YMEET Ha CpeilHEM YMeeT B COBEPIIEHCTBE
BpeMs OpraHU30BBIBATH OpTaHHU30BHIBATH OpTaHHU30BHIBATH YpOBHE OpTaHH30BHIBATH
s peKTHBHOE s peKTHBHOE s pexTHBHOE OpTraHHU30BBIBATh 3¢ dexTHBHOE
B3aUMOJCHCTBHUE C B3aUMOJEHCTBHUE C B3aUMOJEHCTBHUE C s dexTuBHOE B3aNMOJEHCTBHUE C
JIPYTHMH UCTIOTHUTEIISIMU | IPYTHMH JPYTHMH UCTIOJTHUTEIISIME | B3aUMOAEHCTBHUE C IpyTAMHA
JUTSL PELICHUS TIPOCKTHBIX | UCTIOMHHUTEISIMA JUTA JUISL pEIICHUS IPOEKTHBIX | JPYTHMHU HCTIOJTHUTEIISIMH IS
3a1au pelIeHust IPOEKTHBIX 3aj1a4 HCTIONHUTEIIAMH JUIS pelIeHus TPOEKTHBIX
3aadq pemIeHns MPOEKTHBIX 3a1a4
3a7a4
Bnaners: B7 HaBbIKaMu He Bnaneer HaBbikamu Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
CETEeBOT0 aHAJIN3a, CETEBOTO aHAIIN3A, YpOBHE HaBBIKAMHU YPOBHE HaBBIKAMU COBEpILCHCTBE
KaJICHJapHOT 0 KaJeHIapHOT0 CETEBOTO aHAIIN3A, CETEeBOT'0 aHANIN3A, HaBBIKaMH CETEBOTO
IUTAaHUPOBAHMSA, KOHTPOJIA | IUITAHUPOBAHUS, KOHTPOJS | KaJCHIApHOTO KaJICHapHOT O aHau3a, KaJeHJapHOTO
X0/1a pean3alum X0/1a pea3anum IUITAHUPOBAHMUS, KOHTPOJISL | IUTAHMPOBAHMS, TUTAHUPOBAHHS,
MIPOEKTa MIPOEKTa XO0/1a peajM3aliy IpoeKTa | KOHTPOJIS X0Aa KOHTPOJISL X0/
pean3alyy IpoeKTa peanu3aiiy IpoeKTa
[IKC-10 IIKC-10.1. 3Hatb: 38 pazauuHble He 3naer pa3nuunbie 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeJHEM 3HaeT B COBEPLICHCTBE
AnHanmsupyer METO/Ibl aHAJIN3a METO/Ibl aHAIN3a Ppa3JINYHbIE METO/IBI YPOBHE pa3inyHbIe Ppa3JINYHbIE METO/IBI
nHpopManuio 1o nHpopMannu 1o nH}poOpMannH 1o aHanM3a MH(POPMALUH 110 METO/Ibl aHAJIN3a aHanu3a MHPOPMALUH
TEXHOJIOTHYECKUM TEXHUYECKHUM IPOIIECCaM | TEXHHYECKUM IIpoIieccaM | TEXHHYECKHM IpolieccaM HHPOPMAIIUH 110 M0 TEXHUYECKUM
mporieccam u pabote 1 paboTe TEXHUIECKUX 1 paboTe TEXHUIECKUX 1 paboTe TEXHUIECKUX TEXHUYECKUM mporeccam 1 pabote
TEXHUYECKHUX YCTpPONCTB B YCTPOMCTB B YCTpPOMCTB B mporieccam u pabore TEXHUUYECKUX YCTPOUCTB
YCTPOHCTB B HedTera3oBoi oTpaciu HedTera3oBoi oTpaciu HedTera3oBoi oTpaciu TEXHUYECKHUX YCTPOHCTB | B He(hTera3oBOU
He(Tera3oBoi B He()Tera3oBoi oTpaciu

oTpaciu

oTpaciu




Kogn
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

rxomreteHn (1K)

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JCIUTIITMHE

Ymerts: V8 He ymeer ananu3upoBaTh | YMeeT Ha HU3KOM YPOBHE | YMEET Ha CpelHEM YMeeT B COBEpILIEHCTBE

aHAIN3UPOBATH nH(popManuio 1o aHAIN3UPOBATH YPOBHE aHAIW3UPOBaTh | aHATU3HPOBATH

nHPOPMAIIHIO TIO TEXHOJIOTHIECKAM HHPOPMAIIHIO TIO HHPOPMALIHIO TIO “HPOPMALIHIO TIO

TEXHOJIOTHYECKUM mpoueccam u paborte TEXHOJIOTUYECKIM TEXHOJIOTHYECKIM TEXHOJIOTUYECKIM

mporieccaM u padore
TEXHHUYECKUX YCTPOWCTB B
HedTerazoBoii orpaciu

TEXHUUYECKHUX YCTPOUCTB
B He(hTera3oBOW OTpaciu

mporeccam u padore
TEXHUYECKUX YCTPOHCTB B
HedTerazoBoit orpaciu

mporieccaM u padore
TEXHUYECKUX YCTPOUCTB
B He(Tera3oBoi

mporeccam u pabore
TEXHHUYECKUX YCTPOHCTB
B He()Tera3oBoi

oTpaciu OTpaciu
Bnanets: B8 HaBbIKaMu He Bnaneer HaBbikamMu Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
aHanu3a MHGOPMAaIMK 110 | aHann3a MHGOPMALMHU 110 | YPOBHE HAaBBIKAMHU YPOBHE HaBBIKAMU COBEPIIEHCTBE

TEXHUYECKHUM Ipoleccam
1 paboTe TEXHHYECKUX
YCTpOMICTB

TEXHUYECKUM IIpolieccaM
1 paboTe TEXHHIECKUX
YCTPOMICTB

aHanu3a MHPOPMALUH 110
TEXHUYIECKUM IIpOoLeccamM
1 paboTe TEXHMIECKUX
YCTpOMCTB

aHanu3a MHGOpMaLUK
0 TEXHUYECKUM
nporeccaM u pabote
TEXHUYECKHUX YCTPOHCTB

HaBbIKaMU aHaIIN3a
HHPOPMALIUH TI0
TEXHUYECKUM
nporueccaMm u pabote
TEXHUYECKUX YCTPOWCTB

IIKC-10.2.
IInanupyet u
TIPOBOJTUT
HE0OX0IMMBbIe
JKCIIEPUMEHTBI,
obpabatbiBaeT, B TOM
qHCIIe C
UCIIOJIb30BaHHEM
MMPUKJIaJIHBIX
MIPOTPAaMMHBIX
MPOAYKTOB,
HHTEPIPETHPYET
Pe3yIbTATHI U IEIaeT
COOTBETCTBYIOIIHE
BBIBO/IbI

3Hatb: 39 TEXHUKY
MIPOBECHNUS
HEOOXOIUMBIX
9KCIEPUMEHTOB C
HCTIOBb30BaHUEM
TIPUKIIIHBIX
MPOTrPaMMHBIX POJIYKTOB

He 3HaeT TexHUKY
MPOBECHUS
HEOOXOIUMBIX
JKCIICPUMEHTOB C
HCIIOJIb30BaHUEM
TPUKJIATHBIX
POTPaMMHBIX
POJTYKTOB

3HaeT Ha HU3KOM YPOBHE
TEXHHKY MPOBEICHUS
HEOOXOIUMBIX
IKCIICPUMEHTOB C
HCIIOJIb30BaHUEM
TPUKIIATHBIX
NPOTPaMMHBIX MTPOAYKTOB

3HaeT Ha CpeqHEM
YPOBHE TEXHUKY
TIPOBEICHUS
HEOOXOAUMBIX
9KCIIEPUMEHTOB C
ACIIOIb30BAHUEM
MPUKITAIHBIX
MPOTrPAMMHBIX
MPOJIyKTOB

3HaeT B COBEPIICHCTBE
TEXHHKY MPOBEICHUS
HEOOXOIUMBIX
JKCIICPUMEHTOB C
HCIIOJIb30BaHUEM
TPUKIIATHBIX
POTPaAMMHBIX
POJYKTOB

Ymerts: V9 nnaHupoBath
Y NIPOBOJHTh
HEOOXOAMBIE
9KCIIEPUMEHTBI,
00pabaThIBaTh C
NpUMEHEHHEM
MIPUKIIIHBIX
MPOTrPaMMHBIX POIYKTOB

He ymeer nianupoBats u
MIPOBOANTD
HEOOXOAMMBIE
9KCTIEPUMEHTHI,
00pabatbIBath C
MIPUMEHEHNEM
MIPUKIIaIHBIX
MIPOTrPaMMHBIX
MIPOJIyKTOB

YMeer Ha HU3KOM YPOBHE
TUIAHUPOBATh ¥ POBOANTH
HEOOXOMMBIE
9KCTIEPUMEHTHI,
00pabatbIBaTh ¢
MIPUMEHEHNEM
MIPUKJIaIHBIX
MIPOTrPaMMHBIX [POJIYKTOB

YMeer Ha cpeaHeM
YPOBHE IJIAHUPOBATh U
HPOBOJIUTh
HEOOXOAUMBIE
9KCIIEPUMEHTBI,
00pabaThIBaTh ¢
MPUMEHEHUEM
MPUKIIAIHBIX
MPOTrPaMMHBIX
MPOJIyKTOB

‘YMeeT B COBEPILIECHCTBE
IUIAaHUPOBATh U
MIPOBOJIUTh
HEO0OXOUMBIE
9KCIIEPHUMEHTBHI,
00pabatbIBaTh ¢
NPUMEHEHHUEM
HPUKJIATHBIX
HNPOTPaMMHBIX
HPOJYKTOB




Kogn

KOZI 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs

KOMIIETEHIINH WHIUKATOpa pe3ynbpTata 00y4eHUs 1Mo 1-2 3 4 5
JTOCTIDKEHUS JICTIATUTAHE
rxomreteHn (1K)
Bimaners: B9 criocobamu He Bnageer criocobamu Bianeer Ha HU3KOM Brnaneer Ha cpenHeM Bianeer B
OIICHKHU CTEIICHH OILICHKHU CTETICHH YpOBHE crioco0amu YpOBHE cioco0amu COBEpILICHCTBE
JOCTOBEPHOCTHU JOCTOBEPHOCTH OIICHKU CTCTICHH OIICHKHU CTETICHH crioco0amMu OIIEHKH
pe3yIBTATOB, pe3yIabTaTOB, JIOCTOBEPHOCTH JIOCTOBEPHOCTH CTETIEHHU JOCTOBEPHOCTH
MIOCTPOCHHUEM BBIBOJIa HA | TIOCTPOCHHEM BEIBOJA HA | PE3YJIbTaTOB, pe3yIBTATOB, pe3yIbTaTOB,
OCHOBE Pe3yJbTaTOB OCHOBE PEe3yJbTaTOB MMOCTPOCHHUEM BBIBOJIA HA MOCTPOCHHUEM BBIBOJIA MOCTPOCHUEM BBIBOJIA HA
UCCIICIOBAHHUS HCCIICIOBAHUS OCHOBE PE3yJIbTaTOB Ha OCHOBE Pe3yJbTaTOB | OCHOBE PE3yJbTaTOB
HCCIICIOBAHUS HCCIICIOBAHHUS UCCIICTIOBAHUS
ITIKC-10.3. 3uath: 310 ¢pusuko- He 3naer ¢pusuko- 3HaeT Ha HU3KOM YPOBHE 3HaeT Ha cpeJTHEM 3HaeT B COBEPILICHCTBE
Hcnons3yert 31 MaTeMaTUYeCKUH anmnapar | MaTeMaTU4eCKUui (U3MKO-MaTeMaTH4YeCKUil | ypoBHE (DU3UKO- ¢usmKo-
¢usuko- JUIS pELIEHUS PaCUYETHO- anmapar JJisi peleHus anmnapar JJisl peleHus MaTeMaTU4eCKui MaTeMaTU4eCKUn
MaTeMaTHIECKUI AHATTUTHICCKUX 33129 pacdeTHo- pacUeTHO-aHANNTHYCCKUX | ammapat Ui PelIeHUs amrmapar JJis peleHus
ammmapar JJis peleHus AHATTUTHICCKUX 33129 3amadq pacdeTHo- pacdeTHo-
pacdeTHo- AHATUTHYECKIX 3a/1a9 AHATMTHYCCKUX 3319
AHATTUTUYECKUX Ywmers: V10 He ymeer ucnons3oBaTh YMeeT Ha HU3KOM YpPOBHE | YMEET Ha cpelHEM YMeeT B COBEpIIEHCTBE
3aJ1a4, BO3HUKAIOUX | HCIIONB30BaTh (PH3HMKO- (U3NKO-MaTEeMaTHIECKUH | UCIONB30BaTh (PH3UKO- YpOBHE UCTIONB30BaTh HCTIOJb30BaTh (PH3UKO-
B XOJI¢ MaTeMaTHYECKUH anmapaT | ammapar JJIs peIIeHIs MaTeMaTHIeCKuH ammapat | (Qu3nKo- MaTeMaTHICeCKUH
npodeccHOHATbHOH JUTSL peIICHUS pacUeTHO- pacdeTHo- JUTSL pEIICHUS pacuaeTHO- MaTeMaTHIECKUI amrmapar JJis pereHus
JACATCIBbHOCTHU AHAJIMTUYCCKHUX 3a/Ja4, AHAJIMTUYCCKHUX 3aJa4, AHAJIMTHYCCKHUX 3aJa4, arnmnapar i peuICHuA pacy€THO-
BO3HHUKAOIIUX B XOAEC BO3HHUKAIOIINX B X0/1€ BO3HHUKAIOIINX B X01€ pacy€THO- AHAJIMTHYCCKHUX 3aJ1a4,
npodeccHoHaNIbHON npodeccuoHaTbHOM npodeccuoHabHOM aHAJMTHUYECKHX 337134, BO3HHUKAIOIUX B XO/1€
JACATCIIBHOCTHU JACATCIIBHOCTHU JACATCIIBHOCTHU BO3HHUKAKOIIUX B XO0EC l'[pO(beCCI/IOHaHI)HOf/'I
npodeccnoHanbHOM JIeSITEIbHOCTH
JIeATENTBbHOCTH
Bnagets: B10 He Bnageer Brnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
CIOCOOHOCTBIO CTIIOCOOHOCTBIO YPOBHE CIIOCOOHOCTHIO YpOBHE CIIOCOOHOCTBIO COBEpILCHCTBE
HCTIONB30BaTh (PH3UKO- HCTIONB30BaTh (PH3UKO- HCTIOB30BaTh (PH3UKO- HCTIONB30BaTh PH3UKO- | CIIOCOOHOCTEIO
MaTeMaTHYECKUH armapaT | MaTeMaTHYeCKUHA MaTeMaTHYECKUH ammapaT | MaTeMaTHYECKUI HCTIOJB30BaTh (PH3UKO-
JUTSL pEIICHUS pacIeTHO- ammapar JJis peIIeHus JUTSL pEIICHUS pacuIeTHO- ammmapar JJis perieHus MaTeMaTHIeCKUH
AQHATTUTHYCCKUX 33124, pacueTHo- AHATUTHYCCKUX 3a/1a4, pacdeTHo- amrmapar JJis pelIeHus
BO3HHUKAKOIIUX B XO0AE AHAJIMTHYCCKHUX 3aJa4, BO3HHUKAONIUX B XOAE AHAJIUTHYCCKUX 3aJ1a4, pacd€THO-
npodeccuoHaTLHOM BO3HUKAIOIIMX B X0J1€ npodeccuoHaTLHOM BO3HHKAKOIIUX B XOA€E AHAINTHYECKUX 3a]1a4,
JESITEIIbHOCTH npodeccuoHaTbLHOM JIeSITEIIbHOCTH npodeccrnoHamTbHOM BO3HUKAIOIINX B XOJI€
JIEATEIILHOCTH JIEATETLHOCTH npodeccrnoHaTbHON
JIESITEILHOCTH
IIKC-11 TIKC-11.1. 3Hath: 311 oCHOBHBIE He 3HaeT ocHOBHBIE 3HaeT Ha HU3KOM ypOBHE 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE
AHanH3preT HampaBJICHWA HAYYHBIX HampaBJICHWA HAYYHBIX OCHOBHBIC HAIIpaBJICHUA YPOBHE OCHOBHBIC OCHOBHBIC HaIIpaBJICHU
HaIpaBJICHUS HCCIICIOBAHUI B HCCIICIOBAHUH B HAYYHBIX UCCIICIOBAHUN B | HAIPABJIICHUS HAYYHBIX | HAyYHBIX UCCIICTOBAHUMA
HAYYHBIX He(Tera3oBoil oTpaciu He(Tera3oBoi oTpaciu He(Tera3oBoi OTpaciu HCCIICIOBAaHHUN B B He(TEera3oBoi

HCCJIEIOBAaHUI B

HedTera3zoBoii oTpaciu

0Tpaciu




Kogn
KOMIIETCHIINH

KOZI 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs

UHUKaTOpa pe3ynbTara 00y4eHus 1o 1-2 3 4 5
JIOCTHKEHUS JUCLUATUINHE
rxomreteHn (1K)
HedTera3zoBoit Ymers: V11 He ymeer ananu3upoBaTh | YMeeT Ha HU3KOM YPOBHE | YMEET Ha CpelHEM YMeeT B COBEpILIEHCTBE
oTpaciu aHAIM3UPOBATH OCHOBHBIE | OCHOBHBIE HAIIPABICHHUS aHAIIM3UPOBATh OCHOBHBIE | YPOBHE aHAIM3MPOBATh | aHAJIM3UPOBAThH
HaTpaBJICHUS HAYYHBIX HAyYHBIX UCCIENOBAHUN | HAIPaBIECHHS HAYYHBIX OCHOBHBIE HAIIPABICHUS | OCHOBHBIE HAIIPABICHUS
HCCIIeI0BaHU B B HE()TETa30BOM OTPACII | MCCIIEOBAaHUI B Hay4YHBIX UCCIICJOBAHUN | HAYyYHBIX UCCIIEIOBAHUN
HedTera3zoBoil oTpaciu He(Tera3oBoi oTpaciu B He(pTera3oBoit B HeTera3oBoit
oTpaciu oTpaciu
Bnanets: B11 HaBbikOM He Bnaneer HaBbIKOM Bunageer Ha HU3KOM Biageer Ha cpegHeM Bnapeer B
aHAJIU3UPOBATh OCHOBHBIE | aHAIM3UPOBAThH YpOBHE HaBBIKOM YPOBHE HaBBIKOM COBEpILEHCTBE HABBIKOM
HaTpaBJIeHUS HAyYHBIX OCHOBHBIE HalpaBJICHUA aHAJM3UPOBATh OCHOBHBIE | aHAJIH3UPOBATH aHAJIM3UPOBATh
HCCIIeIOBAaHUH B HAy4YHBIX UCCIICIOBAaHUN | HAIPaBJICHUS HAYYHBIX OCHOBHEBIC HAIPaBJICHUS | OCHOBHBIC HANIPABICHUS
He(Tera3oBoil oTpaciu B He(pTEra30BOM OTPAC/IM | MCCIICIOBAHUIT B Hay4HbIX UCCJIEJOBAHUI | HAYYHBIX UCCIIEIOBAHUM
HedTerazoBoi oTpaciu B He(hTera3oBon B He(hTera3oBo
oTpaciu oTpaciu
I[IKC-11.2. 3nate: 312 obocHoBaHWe | He 3HaeT obocHOBaHME 3HaeT Ha HU3KOM YpPOBHE 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
O00cHOBBIBaET aKTyalbHOCTH U LIEIH aKTyalbHOCTH U LIEIH 000CHOBaHHUE YpOBHE 000CHOBaHHE o0ocHOBaHNE
aKTyaJIbHOCTb M LIS | COOCTBEHHBIX COOCTBEHHBIX aKTyalbHOCTH U LIEIH AKTyaabHOCTH U LIETH AKTyalIbHOCTH U LIETIH
COOCTBEHHBIX HCCIIEIOBaHUH C HCCIIEJOBaHUH C COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX

HCCIIEIOBAHUM C
MOCIIEAYIOLUM UX
MpeJICTaBICHUEM Ha
KOH(pEPEeHIIUAX U
ceMuHapax

HOCIEIYIOLINM UX
IpeJCTaBICHUEM Ha
KOH(epeHIHUsIX 1

MOCIEIYIOLUIHM UX
IpeICTaBICHUEM Ha
KOH(pEpeHIHUsIX 1

HUCCIEIOBAHUI C
MOCIIEAYIOLTUM HX
MpeJICTaBICHUEM Ha

HCCIIEIOBAHUM C
MOCIIEAYIONUM UX
MpeICTaBJICHUEM Ha

HCCIENOBAHUI C
MOCIIEAYIOLIUM HX
MpeJICTaBICHUEM Ha

CeMMHapax CeMHuHapax KOH(pEpeHIUIX 1 KOH(epeHIUsIX u KOH(pEpEHIUIX U
CeMHMHapax ceMuHapax CeMUHapax

YwMmets: V12 nate He ymeer natp YMeeT Ha HU3KOM YpOBHE | YMeEET Ha cpefHeEM ‘YMeeT B COBEpILIEHCTBE

000CHOBaHME 000CHOBaHHUE JaTh 000CHOBAaHNE YpOBHE JaTh JaTh 000CHOBAaHUE

AKTYaJIbHOCTU U TEJIN AKTYaJIbHOCTU U LEJIN AKTYAJIbHOCTU U LEJIN o0ocHOBaHNE AKTYaJIbHOCTHU U LEJIN

COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX aKTyaJbHOCTH U IEJH COOCTBEHHBIX

HCCIICIOBAHHH C HCCIICIOBAHUH C HCCIICIOBAHUIA C COOCTBEHHBIX HCCIICIOBAHUIA C

HOCIEIYIOLINM UX
NpelnCcTaBlICHUEM Ha
KOH(pEepEHIHUAX U

MOCIEIYIOLIHM UX
NpelCcTaBICHHEM Ha
KOH(pEpEHIHAX H

MOCIEIYIOLIUM UX
NpelCTaBICHUEM Ha
KOH(pEpEHIHAX H

HCCIIEIOBAHHUI C
MOCTIETYFOIITUM UX
MpeJCTaBICHUEM Ha

MOCIEAYIOIIHM HX
NpeCTaBICHUEM Ha
KOH(pEpEHIHAX U

ceMHHapax ceMuHapax ceMuHapax KOH(pEpEeHIUIX U ceMuHapax
ceMrHapax

Bmaners: B12 HaBeikamMu He BimangeeT HaBbIKAMU Bnaneer Ha HU3KOM Bunaneer Ha cpennem Bnaneer B

KPUTHUYECKOTO KPUTHIECKOTO YpOBHE HaBBIKAMHU YpOBHE HaBbIKaMHU COBEPIIEHCTBE

OLIEHUBaHUS OIIEHMBAHMS KPUTHIECKOTO KPUTHUIECKOTO HaBBIKAMU

HaIpaBJICHUH HAYIHBIX HaIpaBJICHUH HAYIHBIX OIICHWBAHMS HAINIPABJIICHUN | OLIEHWBaHUS KPUTHIECKOTO

HCCIICIOBAaHUN B HCCIIENOBAHUM B Hay4YHBIX UCCIICJIOBAHHI B | HANpaBJI€HUN HAYYHBIX | OIICHUBAHHUS

HedTerazoBoii orpaciu

HedTerazoBoii orpaciu

HedTerazoBoit orpaciu

HCCJIETIOBAaHUM B
He(Tera3zoBoii oTpaciu

HaIlpaBJICHUN HAYYHBIX
HCCJIEIOBAaHUN B
He(Tera3oBoi OTpaciu




Kogn
KOMIIETCHIINH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kon n nanmeHoBanue
pe3ynbpTata 00y4eHUs 1Mo
IHMCIUITIINHE

Kpurepun onieHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

TIKC-11.3
IIpencraBaser
pE3yNbTaThI
COOCTBEHHBIX
HCCIIEIOBAHUI B BUJIE
KOMIIBIOTEPHOU
Mpe3eHTallH

3uaTh: 313 MeTobI
MIPeCTaBICHUS
pe3yIbTaToOB
HUCCIIEIOBAHUN

He 3maeT metoabt
MIPECTaBICHAS
pe3yIpTaToB
HUCCIIEIOBaHUAN

3HaeT Ha HU3KOM ypPOBHE
METO/BI TIPEICTABICHHS
pE3yJIbTaTOB
HUCCIIEI0BaHUI

3HaeT Ha CpeTHEM
YPOBHE METO/BI
MPEACTABICHUS
pe3yNIbTaTOB
HCCIIEeI0OBaHUI

3HaeT B COBEPILICHCTBE
METO/IBI IIPEICTABICHUS
pe3yJIbTaToB
HUCCIEeI0BaHUI

VYmets: V13 coctaBiiars
HAayYHO-000CHOBAHHbIC
JIOKITIaJIBI 1O TIPOOIeMaM B
HedTerazoBoii orpaciu

He ymeer cocraBnsath
Hay4YHO-00OCHOBaHHbBIE
JOKJIaJIBI 110 mpobiieMamM
B He(hTera3oBOH OTpaciu

YMeeT Ha HU3KOM YpOBHE
COCTaBJIATh HAYYHO-
000CHOBaHHBIE TOKJIA b
o npodieMaM B
Hedrera3zoBoii oTpaciu

YMeer Ha cpeiHeEM
YPOBHE COCTABJIATh
HAYYHO-00OCHOBaHHEIC
JIOKJIa]bl 110 poliieMam
B He(TerazoBo
oTpaciu

YMeeT B COBEpILIEHCTBE
COCTaBJIATh HAYYHO-
000CHOBaHHBIE TOKJIA b
o npodieMam B
Hedrera3zoBoii otpaciu

Bnanets: B13 Mmetomamu
MIpeCTaBICHUS
pe3yIbTaToOB
COOCTBEHHBIX
HCCIIEOBAHHUH B BUIE
KOMITBIOTEPHOU
TIpe3CHTAINN

He Bnageer meTogamu
TIPECTaBICHUS
pe3yIpTaToOB
COOCTBEHHBIX
HCCIIENOBAHHUM B BUIE
KOMITBIOTEPHOU
MIpe3CHTAIHN

Buageer Ha HU3KOM
YPOBHE METOaMHU
TIPEACTaBICHUS
Pe3yIbTaToOB COOCTBEHHBIX
HCCIIEIOBAaHUHN B BULIE
KOMITBIOTEPHOU
TIpe3eHTaIN

Bnaneer Ha cpennem
YpOBHE METOIAMU
MIpeCTaBICHUS
pe3yIBTaTOB
COOCTBEHHBIX
HCCIICIOBaHUN B BUJIC
KOMITBIOTEPHOU
Mpe3eHTaIuN

Bnangeer B
COBEpILICHCTBE
METOJaMK
MIPECTaBICHUS
pe3yIBTaToB
COOCTBEHHBIX
HCCIIENOBAHMI B BUE
KOMIIBIOTEPHOMI
MPe3CeHTAINU




IIpunoxenune 2
KAPTA
o0ecre4eHHOCTH JUCHUTIJIMHBI (MOXYJIs) y4eOHOH M y4eOHO-MeTOANYeCKOM JINTepaTypoi

Hucuurnnuna [IpukiagHblie 3a1a4d aHAIM3a JaHHbBIX

Koz, cienuanbaocTs 21.05.06 HedrerazoBble TEXHHUKA M TEXHOJIOTHH
Hanpasnennoctb: TexHosorus OypeHus He()TAHBIX U Ta30BbIX CKBa)KHH, PazpaboTka u
IKCIUTyaTaIs HEQTSIHBIX U TA30BBIX MECTOPOKICHUN

Ne | HaszBanue yueOHoro, yueoHo- | Kommuects | Kontuarent | ObecneueHHOC
n/ METOJUYECKOT0 U3AaHHUA, 0 oOyyaromuxcs Th Hanuuue
I aBTOP, U3AATEIILCTBO, BUT 9K3EMILLIPO , 00yYaromuXxcsl | 3MEKTPOHHOT
U37aHus, TO1 U3JaHUs B B BUK |ucnonp3yroomu| nurepaTypoil, |0 BapHaHTa B
X YKa3aHHYIO % 3BbC (+/-)
JUTEpaTypy

1 | HefipoceTeBbie METOMBI B 00pabOTKE
€CTECTBEHHOTO spika /0 WL
Tomsabepr. - Mocksa : JIMK Ilpecc,

2019. - 282 c. - 9BC "Mams". :| 0. 30 100 ¥
[caiiT]. - URL:
https://e.lanbook.com/book/131704
2 | HeiiponHble ceTH: OCHOBBI TEOpUH /
A. W. T'anymikus. - [b. M.] : T'opsyas
muaus-Tenexom, 2017. - 496 c. - OP* 30 100 +

OBC Jlawp. : [caiit]. - URL:
https://e.lanbook.com/ book/111043

3 | Heiiponnsle ceTu: 0OCHOBBI TeOpHH /
A. W. TanymkwuH. - [b. m.] : Topsuas
- Temexom, 2017. - 496 c. - DP* 30 100 +
OBC Jlans. : [caiiT]. - URL:

https://e.lanbook.com/ book/111043

4 | HeitpoHHbIE CeTH : yaeOHOE TOCOOHe
/ C. A. Bakynenko, A. A. XKuxapesa.
- Cankrt-IletepOypr : CaHKT-
ITetepOyprcxuii TocyIapcTBEHHBIH
YHHUBEPCHUTET MPOMBILIIICHHBIX Op* 30 100 +
TEXHOJIOrui U au3aiina, 2019. - 110
c. - ObC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/102447.h
tml

5 |OG6paboTKa €CTECTBEHHOTO SI3bIKa C
TensorFlow / T. Taneremapa. -
Mocksa : JIMK Ilpecc, 2020. - 382 c. opP* 30 100 +
- OBC "Jlamp". : [caiit]. - URL:
https://e.lanbook.com/book/140584
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