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1. Heau u 321241 0CBOEHUSA IMCUMILIHHBI/ MOTLYJIS

Lenp AUCHMIUTUHBI 3aKIIOYACTCS B OBIAJICHUN 3HAHUSMU B 00J1aCTH aBTOMATHYECKOU
00pabOTKM €CTECTBEHHOTO SI3bIKA M aHAJTM3a M300paKEHUI, a TaK)Ke UX UCIOIb30BaHUH MIPU
pELICHUH PUKJIIAIHBIX 32]1a4.

3amaun TUCIUTUINHBL

— M3y4yeHHEe 0a30BBIX TEOPETHUYECKUX OCHOB METOJOJIOTHH aBTOMATHUYECKOU
00pabOTKN €CTECTBEHHOTO SI3bIKA;

—  (opmupoBaHue yMEHHI NPUMEHATh MAKEThl NMPOTPAMM W WHCTPYMEHTAIBHBIC
CpEeICTBA JIJIsl aBTOMATUYECKON 00pabOTKH €CTECTBEHHOTO SI3bIKA,

— (QopMupoBaHuEe yMEHHI pealM30BaTh HEUPOHHYIO CETh C HCIOJIb30BAHUEM
MAKETOB MPOTPAMM JIJISI aBTOMATHIECKOM 00pabOTKH €CTECTBEHHOTO S3bIKA.

—  u3ydeHHue 0a30BBIX TEOPETHUECKUX OCHOB METOJIOJIOTHH aHAIIN3a N300paKCHU;

—  (opMmupoBaHue yMEHHI NPUMEHATh MAKEThl NMPOTPAMM W WHCTPYMEHTAIbHBIC
CpEJCTBA JIJIsl aHAJIM3a U300paKEeHU,

—  (dopmupoBaHME HaBHIKOB pPabOThl ¢ HaOOpaMH JaHHBIX HW300PAKCHHMH,

UCIIOJIb3YEMBIMU 1 00y4€HUs HEHPOHHOH CEeTH.

2. Mecto aucuumnHb/Moay.as B crpykrype OIIOII BO

JIucuMIIMHA OTHOCUTCS K JAMCHUIUIMHAM 3j1eKTHBHOTO Moayis «Digital & IT. MammuHOE
oOydyeHHe W aHaluW3 JaHHBIX» YacTH Yy4eOHOro rmaHa, ¢GOpMUPYEMOH y4YaCTHHKaAMU
00pa30BaTeNbHbIX OTHOIICHU.

Heo0xoquMbIMU YCIIOBUSMU JIJIsi OCBOCHHMSI JTUCIIMILIMHBI SIBJISTFOTCSL:

— 3HaHUE OCHOBHBIX MOHSTUM AMCKPETHOM MaTeMaTHUKH, MPUKIATHOW anreOpsl,
BBIUNCIIUTEIBHON MATEMaTUKH;

— 3HaHME OCHOB s3bIKa MporpaMmmupoBanue Python, ymenue pa3pabaThiBaTh
AJITOPUTMBI PEIIEHNUS 3a]a4 U 3alIUChIBaTh X Ha SI3bIKE POrPaMMHUPOBaHUS;

—  BJIAJICHUE HABBIKAMM HCIIOJb30BAHMS KOMIIBIOTEPHBIX TEXHOJIOTMM W CPENICTB
00paboTKK HHpOpPMALIUH.

ConepkaHue OUCUUIUIMHBL SBISETCA JIOTUYECKUM MPOJOKEHUEM COACP>KaHUS UCLUUILIIUH
«Maremaruka u Python s ananmsa naHHBIX», «MalrHHOE 00YYEHUE M BOMPOCHI UCKYCCTBEHHOTO
uHTeIIeKTa», «HellpoHHbie ceTmn.

3. PesyabTaThl 00y4eHHs 110 AUCHHUILIMHE
ITponecc n3yueHust JUCUUIUIMHBI/MOAYJISL HampaBieH Ha (YOPMUPOBAHHE CIICAYIOIINX

KOMIIETCHITAH:
Tabmuma 3.1
Kox n nanmenoBanmne | Kox m HanmeHoBanme nHankatopa | Kox m HauMeHOBaHME pe3ysibTaTa 00ydeHHS
KOMIIETCHIIUN noctxernst komnereHimu (MJIK) | mo aucnumine
YK-1. Crocoben VK-1.1. OcymiecTBisieT BEIOOD 3HaTh: OCHOBHbIE 0a3bl HMH(GOPMAIMOHHBIX
OCYIIECTBJIATH ITOUCK, aKTyaJIbHbIX pOCCHﬁCKHX u pECYPCOB HEOOXOOUMBIX  JIJISt pemeHuA
KPUTHUYCCKUIA aHATHN3 MOCTaBJICHHBIX 3a1a4 (31)




W CHHTE3
nHdopmanuu,
MIPUMEHSTD
CHUCTEMHBII MOAXO0T
JUTS PELICHUS
IMOCTaBJIEHHBIX 33129

3apy0OeKHBIX HCTOUYHHKOB, & TAK JKE
MOWCK, cOOp M 00paboTKy
nHPOPMaIH, HEOOXOTUMOH JIIIst
peLICHUsI TOCTABICHHOH 3a1a4H.

YMeTh: OCYIIECTBIATh MMOMCK HWH(OpMaLuK
B MH(OPMaLMOHHBIX pecypcax B
COOTBETCTBHUU C MOCTaBJICHHOH 3amauei (Y1)

Brnaners: mMerogaMu moucka HH(OpMAIWH,
NPUMEHATh  (QUIBTPBI W KPUTEPUH B
COOTBETCTBHUU C MOCTABJICHHO 3a1aucii (B1)

VYK-1.2. CucremaTi3upyer u
KPUTHYECKH aHATIM3UPYET
UH(POPMALHIO, TOTYICHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C TPEOOBaHUSIMU H
YCIIOBUSIMU 3a/1a41

3Hath: MEXaHU3MBI % METOINKI
CHCTEMATH3allu{, aHajiW3a ¥  CHHTe3a
nH(pOPMAIUH B COOTBETCTBUH c
TpeOOBAHUSIMHY U YCIOBUSIMHE 3a1a4u (32)

YMeTh: CHCTEMAaTH3UpOBaTh M KPHUTHYECKH
aHAITN3UPOBATh HH(POPMALIHIO,
HEOOXOIUMYIO JIJISl PEUICHUS OCTABICHHOM
3amaun (Y2)

Bnamers: MeTomMKON  cucTeMaTH3alluy,
aHanu3a WH(OPMAalMM B COOTBETCTBHU C
TpeOOBaHUSIMHU U yCIOBUsIMU 3aauu (B2)

VK-1.3. Mcnons3yeT METOAUKH
CHCTEMHOTO [TOAXO0/1a MIPHU PEIICHUH
NIOCTaBJICHHBIX 3324

3HaTh: METOUKH HCTIOJb30BaHUS
CHCTEMHOIO  TOAXOAa MpPH  PEUICHUH
TocTaBJIeHHOM 3aaun (33)

Ymers: paccmarpuBarth BO3MOXKHBIE

BapUaHTBHl PEHICHUs 33Ja4d, OLICHWBAs HX
JIOCTOMHCTBA W HEJOCTATKH, HCIIOJIH30BAThH
OCHOBHBIC INPUHIMIBI CHCTEMHOTO MOAX0AA
TIPH pEIICHUH MocTaBJIeHHoM 3anaun (Y3)

BrageTs: METOAMKON CHCTEMHOTO IOIXOIa
IIPU PELICHUH NOCTaBIeHHOM 3a1aun (33)

VK-2. Cnocoben
OMpPENeNATh KpyT
3a/1a4 B paMKax
IMOCTaBJICHHON LIENIH U
BBIOMPATh
OIITHMAaJbHEIE
CII0COOBI UX
peIIeHHs, UCXOIS U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
HAMEIOIIMXCS
pPECypcoB u
OrpaHUYEHUN

VK-2.1. IlpoBoaut aHanus
[IOCTABJICHHOW LIEIU U
(hopMyIHpyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4, KOTOPbIE
HEO0OXO0AUMO PEILUTh JIIs e¢
JOCTHKCHUSL.

3HaTh: CIHCIHMATU3UPOBAHHBIC OHOIHMOTEKH
JUId aHanu3a JaHHbIX (34)

YMerb: pa3palaTbiBaTh INPWIOKEHHS U
coOCTBeHHBIX OnOIMOTEK Ha si3bike Python
4

Brnaners:  BBICOKOYPOBHEBBIMH  SI3bIKaMH
IPOrpaMMUPOBAHUS Python,
COOTBETCTBYIOIHMH OubIMOTEKAMH
(NumPy Pandas, SciPy) u

cnenuanmupoanHsM [10 (B4)

YK-2.2. BeibupaeT onTuManbHbINA
CIOCcO0 peIeHus 3a/1a4, UCXOJIS U3
MMEIOIINXCS] PECYPCOB U
OrpaHUyYeHUui

3HaTh: METO/Ibl HHTEJUICKTYaIbHOTO aHAH3a
JIAHHBIX, HUMETh IPEJCTABICHHE O THUIAX
33724, WMEIOIIUX OTHOIIECHHE K aHAIU3y
JIAHHBIX JTHOO MOTEHIMAN ISl PEIICHUS C
MTOMOIIBIO YKa3aHHBIX METOJOB (35)

YMeTs: MPUMEHSITh METO]IbI
VMHTEJJIEKTYallbHOTO aHaln3a JaHHBIX IS
3a1a4 B CBOCH mpodeccnoHaabHOi 00acT,
MIPOBOJIUTH JIEKOMIIO3HIIMIO CIIOXKHBIX 3a7a4
Ha Ooslee TPOCTBIE M  IOAJAIONIUECS
pElIeHHIO W3YYCHHBIMU METOJIaMH,
COTIOCTaBJISTh HaOOPEI JIAaHHBIX,
OCYULIECTBJIATh Pa3jM4YHble TUIIbI aHalu3a U
MIPOrHO3a c MTOMOLIBIO METOJIOB
WHTEJUICKTYaJIbHOTO aHaIHn3a JaHHBIX (Y5)

BrnaymeTs: TEXHOIOTUSAME MPOCKTHUPOBAHUS H
pa3paboTku 0a3 M XpaHWIUI JIaHHBIX U
WCTIONIb30BaHUsl ~ OoOydJapomux  HabopoB
naHebx (BS)

YK-2.3. Ananmsupyer
JICUCTBYIOIIIEE 3aKOHOJATENILCTBO U
IIPaBOBBIE HOPMBI, PETYJIHPYIOLIUE
obnacth npodeccuoHaTLHOM
JIeSTeIbHOCTH

3HaTh: crocoObl cOOpa U aHAIHM3a UCXOTHBIX
JaHHBIX JJId IMOCTAHOBKH 3aJad, peHIacMbIX
C TIOMOILBIO METOJIOB HMHTEIUIEKTYallbHOTO
aHanm3a JTaHHBIX (36)

YMeTh: NoHUMaTh Kak M3y4eHHBIE B Kypce
METOZBI PEeaTn30BaHbl B HcIoas3yeMom 110
(Y6)

BﬂaﬂeTL: crocobamu HUHTEeTpaluun
Pa3HOPOAHBIX Ha60pOB JaHHBIX B CIWHOM




xpanwuiie (B6)

[IKC-1 CnocobHOCTB
OCYIIIECTBIIATD
KOPPEKTHPOBATH
TEXHOJIOTUYECKUE
HPOLIECCHI
He(TEra3oBoro
NPOU3BOJICTBA B
COOTBETCTBHH C
BEIOpaHHOU cepoit
npogeccrHoHaTbHON
JIeSITeIbHOCTH

3Hath: TEXHOJIOTHYECKHE TIPOLIECCHI

HedTerazoBoro npouspojctsa (37)

YMerTs: OCYIIECTBIISTH BBIOO
[IKC-1.1 OcymecTinsieT BEIOOp U yi P

TEXHOJIOTNYECKUX HPOLIECCOB u
CHCTEMAaTH3aIHI0 HHPOPMAIIHH O

OCYILIECTBIISATD CHCTEMaTU3aLHIO
TEXHOJIOTUYECKUX IpoLeccax

nHpopmannu o HuX (Y7)
He()TerazoBoro MpoU3BOICTBA

Buapers: HaBBIKaMH BBIOOpa u

CHCTEMAaTH3aN TEXHOJIOTHIECKHX

nporieccos (B7)

3HaTh:

3ajay,

JJIA peuicHud

(u3NKO-MaTeMaTHIECKUI  ammapaT
pacueTHO-aHATUTUYECKUX

BO3HHUKAOIIHUX

npodeccroHabHOH fesiTesnbHOCTH (38)

B Xoae

VYMern:
[IKC-1.3 Koppekrupyer

TEXHOJIOTHUECKHE MPOLIECCHI C
Y4ETOM peajbHON CUTYyalluu
COBMECTHO C CEpBUCHBIMHU

HCTIOJIb30BaTh
MaTeMAaTHUYCCKUIl ammapaT sl pelIeHUs
pacueTHO-aHATUTHYCCKUX
BO3HHUKAIOIIUX B XOJ¢ NPOPECCHOHATBHON
nesaTenbHOCTH (Y 8)

¢busmKo-

3ajad,

KOMIIAaHUAMMU U CIICHHHAJIUCTaMU
TCXHUYCCKUX CJ'Iy)K6

XoJ1e
(BB)

Bnagers:

amnmapaTom
aHAIMTHYECKUX 3ajad,
po¢eCCHOHATBFHON

(hU3HKO-MaTeMaTHICCKUM
pereHns
BO3HHUKAIOIINX B

JJIA

Pac4YCTHO-

JACATCIBHOCTHU

3HaTh:

MPUMEHICMBIC METOMbI
TIPOM3BOJICTBEHHBIX MporieccoB (39)

KOHTPOJIA

ITIKC-1.4 O6ecrieunBaeT KOHTPOJIb YMeTh:

MPOU3BOJICTBEHHBIX MPOIECCOB C
MPUMEHEHHUEM COBPEMEHHOT'O
000pyI0BaHUs U MAaTEpUATIOB

obopynoBaHue u
obecreueHns] KOHTPOJIsS NPOU3BOACTBEHHBIX
npoueccoB (Y9)

MNPUMCHATH

MaTtcpHuaibl

COBPCMCHHOC
JJIA

Bnagers:

TCXHOJIOTUAMU
MIPOU3BOJICTBEHHBIX Tpo1ieccoB (B9)

KOHTPOJIS

4. O0beM TUCHUNINHBI

OO0t 00beEM TUCHUILINHEBI COCTABIIAET 3 3aUueTHBIX equHuIb], 108 yacos.

Tabmuma 4.1
AyIuTOpHBIE 3aHATHs / KOHTaKTHas padoTa,
®opma
dopma Kypc/ gac. CamocrosiTenbHas .
MIPOMEIKYTOUHOM
oOyueHHs | cemecTp IIpaxktuueckue | JlabopaTopHbie paboTa, Jac.
Jlexuuun aTTeCTaluu
3aHATHUA 3aHATHA
ouHas 4/8 12 24 - 72 3ayer

5. CTpPyKTypa M cojiep:KaHue JMCHUIITHHbI
5.1. CrpykTypa JUCHUIIIINHBI.
o4yHas popma o0yuyenus (OPO)

Tabmuua 5.1.1

n/n

CrpyKTypa IUCHUIUINHBI/MOIYJIS

AynuTopHbIe
3aHATHS, Yac.

Howmep
paznena

HaumenoBanue paznena JI. | Tp.

JIa0.

Bce
CPC, O1ieHOYHbIE
ro, Kon MK f
yac. cpencraa
gac.




Komnoxsuy
M II0 TeMe
VK-1.1 «ABTOMATH
VK-1.2 YyecKast
1 1 ABTOMaTHYecKas 06paboTKa 6 12 i 36 54 YK-1.3 2C61}“):C6T(])3§;{8;1
€CTECTBEHHOTO A3bIKa YK-2.1
OTO SI3bIKa»
YK-2.2 Pabora Ha
YK-2.3 J1abopaTop
HBIX
3aHSATHAX
Komnoksuy
IIKC-1.1 | m o Teme
2 2 Ananu3 n3o0paxeHui 6 12 - 36 54 IMKC-1.3 | «Ananu3
IMIKC-1.4 | u3o0paxkeHn
150503

3auer - - - - -

Hroro: | 12 24 - 72 108

5.2. ConeprxaHue JUCIUATUTMHBI/ MOTYIISA.

5.2.1. Coneprkanue pa3ieiaoB TUCIUIUIMHBI/MOTYIIS (AUJAKTUYECKUE SIUNHUIIBI).

Paznen 1. «OcHOBBI aBTOMaTHUYECKOH O0OpaOOTKH €CTECTBEHHOI'O si3blkay». OCHOBHBIE
HOHATHS 3amaun o0paboTku ectecTtBeHHoro sbika (Natural Language Processing — NLP).
3ajaumn, perraemMple NP aBTOMAaTHUECKOW 00pabOTKE €CTECTBEHHOIO $3bIKA: PACIIO3HABAHUE
peun (aBTOMaTHYECKOE IpeoOpa3oBaHWE PEYM B TEKCTOBBIE JaHHBIC); pedepupoBaHUE U
AQHHOTHPOBAaHME TEKCTa, WH(POPMALMOHHBIA TOWCK; KIacCCU(PHUKAMS TeKCTa MO0 TeMaM
(OTHeceHHMEe TEKCTa HOBOCTEM K OJHOM u3 N TeM); aHaIM3 TOHAIBHOCTH TEKCTa
(TTOJOKUTENBEHBIE/OTPULIATENIFHBIE OT3BIBBI); BBIICIICHHE MMEHOBAaHHBIX CYIIHOCTEH M (aKTOB
(M3BNIEUEHHE M3 HECTPYKTYPHPOBAaHHOTO TEKCTa MMEH, WM JaT PpOXKIEHUS, WIM MapoK
aBTOMOOMJIEH); BONPOCHO-OTBETHBIE CHCTEMBI; 4aT-00Thl. [IpeaBapurensHas oOpaboTka TeKcTa.
OuncTKy TeKcTa OT JIMIIHUX CHUMBOJIOB. TokeHu3amus Tekcra. JlemMMaTu3anmss ¥ CTEMMUHT
TekcTa. Bekropuzanus Tekcra.

«HelipoHHble cetn Ui 3aad  OOpaOOTKH €CTECTBEHHOIO S3bIKa». ApPXHMTEKTYpbI
HEWPOHHBIX CeTel, KOTOpbIE MPUMEHSIIOTCS NpPU pEeIlIeHHH 3a7ad oO0paOOTKHU €CTECTBEHHOI'O
s3pIka. CBepTouHble ofHOMepHBIe HelipoHHble ceTu (CNN 1D). PekyppeHTHbIE HEIpOHHBIE CETH
(RNN). LSTM (Long short-term memory) — peKyppeHTHbIE HEHpOHHBIE CETH C JOJTOM
kpatkocpounoii mamsteto. GRU (Gated Recurrent Units) — momudukarms peKyppeHTHBIX
HEWPOHHBIX ceTell Ha ocHoBe Mexann3Ma BeHTwieid. ELMO — neliponnast cetp Ha ocHoBe LSTM.

«I[IpumeneHrne HEMpPOHHBIX ceTell Ui pelleHus 3aaud KIACCU(HKALMHU TEKCTay.
Wncrpymentapuii nakeroB Keras u TensorFlow mist moctpoeHust Mojenu HEHMpOHHOM ceTH,
peratorieil 3aiauy knaccupukanu TekcroB. Habop nanubix «OT13b1BBI 0 punbmMax oT IMDB.
3arpy3ka Habopa maHHBIX B omHyaiiH cepBuc Google Colab. Pemenue 3amaun kiaccupuraum
(onpenenenust ToHAMBLHOCTH). Pelenne 3a1a4un KiaccuUKalmy TEKCTa Ha OCHOBE OJHOMEPHOM
CBepTO4HON HelpoHHOM cetu. MHcTpymenTapuil makeroB Keras u TensorFlow mis peanuzatmun
CBEpPTOYHOM HEHPOHHOM ceTu. Pemenune 3a1aun kiaccuukamy Ha ocHOBe apXuTekTyp LSTM u
GRU. Uncrpymenrapuii Keras u TensorFlow 1 noctpoenust peKyppeHTHBIX HEMPOHHBIX ceTeit
U UX MOJIU(UKAIIH.

Pazmen 2. «OcHoBbI 00paboTkm u300paxkeHuit». LludpoBoe wu3zo0pakeHne u
TOHaJbHasg Koppekuus. Pazpemenue. Ilukcenu. AmnamoroBoe wu3oOpakeHHE. AJTOPUTM
demosaicing. Cranmapt JPEG, mnpeoOpa3zoBanue @Dypbe, amiacoBckas MNUpamMHja.
Cosmenienne nzobpaxenuii. Ckieiika nanopam. MeTo1 oopHbIX TOUYEK Ha U300paKEeHUH.

«CBepTouHble HelpoceTH IS KilacCU(PHUKAIUMN U TOMCKA MOXO0XKHX H300paKeHUID.
CBéprouHble HeHpoHHbIE ceTH. Sapo cBEépTku. Marpuna uzoOpakeHUN. ApXUTEKTypa
cBEpTOYHON HepoHHOM cetn. Cnou CBEPTKM W CIIOM MOABBIOOpKH. JleTekTHUpoBaHME
00bekToB. [Tomcuér merpuk merexropa. ApxutekTypbl RCNN, MASK RCNN, Faster RCNN.




CemaHTHueckas

cermeHTanug. Dense

CemaHTHYeCKHI MOP(UHT JIULI.

CRF. HelipocereBbie

MOIEIN CETMEHTAIHH.

5.2.2. ConeprkaHue TUCIUILIMHBI TI0 BUIaM YYCOHBIX 3aHATHM.

JleknuoHHbIE 3aHATHSA

Tabmuna 5.2.1

Nerm | H O0Obem, gac. T
on/m | Homep passiena MMCIMIIIMHEL =~ a0 ST ~a e s eMa JISKIIUU
1 1 2 ) ) OcHOBBI aBTOMaTH4€CKOH 00paboTKK
€CTECTBEHHOTO SI3bIKA
2 1 2 ) ) Heiiponnsie cetu 115 3a1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKA
3 1 2 } ) IIpumeHeHre HEHPOHHBIX CETEU IJIs PELLICHUS
3aJ]a4M KIacCH(UKAIMU TEKCTa
4 2 2 - - OcHOBBI 06PabOTKU U300paKEHHI
5 2 4 ) ) CaepTouHBIE HEHpoceTH IS KiIacCu(UKauu
Y [IOWCKA MOX0XKUX U300parKeHNI
HUroro: 12 - -
IlpakTH4yeckue 3aHATUSA
Tabnuna 5.2.2
Nerwn | H O0Obem, yac. 0 a6
on/m | Homep passiena IMCIMIIIMHEL I~ e 0 T oaw aMMEHOBAaHUE MTPAKTHYECKOI PaboTHI
1 1 2 ) ) Pemienue 3aau 00pabOTKH TEKCTOB HA OCHOBE
s3bika Python
2 1 2 ) ) AJNTOPUTMBI Ipe/IBApUTEIbHON 00paboTKH
TeKcTa M MX peaiu3aiys Ha Python
3 1 2 ) ) ITocTpoeHye HEHPOHHOI CETU C IPUMEHEHUEM
nakeroB TensorFlow u Keras
4 1 2 ) ) HaOopb! naHHBIX 17151 33a4¥ KJIacCUPUKAIH 1
ux obpabotka cpencrBamu TensorFlow u Keras
5 1 2 } } Pewrenve 3aaun knaccuuKay Ha OCHOBE
cBepTouHOH HeitponHoii cetu B Google Colab
Pemenne 3amaun knaccudukanyuy Ha OCHOBE
6 1 2 - - peKyppeHTHOI HelipoHHOIt ceTn B Google
Colab
7 2 3 - - Pabora ¢ pegakTopaMu m300pakeHui.
8 2 3 - - [TpeobpazoBanue M300pakeHNit
9 2 3 ) ) CBépTouHble HEHPOCETH ISl aHATH3A
M300paKeHHIH
10 2 3 } } Pabora ¢ meipocersimu apxutektyp RCNN,
MASK RCNN, Faster RCNN
HWroro: 24 - -
CamocrosiTesibHast padoTa CTyIeHTa
Tabnuua 5.2.4
No Homep O6beM, uac.
/ pa3zaena Tema Bug CPC
wn maciumuas | OPO | 300 | 0300
OCHOBBI aBTOMAaTHYECKOM
1 1 12 - - 00pabOTKH €CTECTBEHHOTO Hoarotoska K
J3BIKA KOJUIOKBHYMY
Heiiponnsie cetu s 3amay IToaroroska x
2 1 12 - 00pabOTKM €CTECTBEHHOTO KOJUIOKBUYMY
A3BIKA




ITpumenenue HelipoHHbIX ceTell | [loaroToBka k

1 12 - - JUISL pEILICHNUS 3a]1a4u KOJUIOKBHYMY
KJIAaCCU(UKAIINN TEKCTa

2 18 ) ) OcHOBBI 00pabOTKH IToaroroBka Kk
n300paKeHUH KOJUIOKBHYMY
CBepToOUHBIC HEHPOCETH IS ITonroroBska k

2 18 - - Knaccu(pUKaLnK ¥ IOUCKa KOJUIOKBUYMY
MTOXO0XKHX M300paKeHNH

HUroro: 72 - - -

5.2.3. llpenonaBanue AWCITUIUIMHBI/MOYJISA BEIETCS C NMPUMEHEHHEM CICIYIOIINX
BUJIOB 00pa30BaTENIbHBIX TEXHOJIOTUH:
—  BH3yaJM3aius yd4eOHOTro maTepuajia B O(PUCHOM ITaKETe B JHAIIOTOBOM PEKHUME

(JIEKITMOHHBIE 3aHATHS);
— pabora B MaJIbIX IpyImax (JlaboparopHbie paboThI);
—  UHAMBHIYyaNbHBIC 3a/1aHud (J1abopaTopHbIE PabOTHI).

6. TemaTuka KypcoBBIX padoT/IIPOEKTOB
Kypcosvie pabomwi/npoexmul yuebHbLM NIAHOM He NPeOdyCMOMpeHbl
7. KoHTpoJbHBbIe paboThl
Konmponvnvie pabomul yuebnvim nianom ne npedycmompensl
8. Ouenka pe3y/JbTaTOB OCBOEHHS THCIUIIIMHbI
8.1. Kputepun olileHMBaHUs CTENIEHU MOJHOTHI U KayecTBa OCBOCHMSI KOMIIETEHUUH B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yjIbTaTaMHu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeifTuHroBasi cuctemMa OLIEHMBAaHUS CTENEHU IOJHOTHl M KauyecTBa OCBOCHHUS
KOMIIETEHIMH 00yyaromuxcst ouHoi (hopMbl 00yueHHs IpeacTaBieHa B Tabiuue 8.1.

Tab6muna 8.1
Ne n/mt Busr MmeponpusiTuii B paMKax TEKYIIETO KOHTPOIS | KomugectBo 6ayioB
1 Tekymas aTTecTanus
Bormpocs! kK KOJITOKBIYMY 0-50
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-50
2 TeKyImIasi aTTeCTaIlHsI
Bonpocs! k KOTIOKBHYMY 0-50
HUTOI'O 3a BTOpyI0 TEKYILIYIO aTTECTALUIO 0-50
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTiedeHne TUCIIHITHHBI/ MOTYJISI
9.1. IlepeueHb peKOMEHIyeMOI JInTepaTypsbl npeacrasiieH B [Ipunoxennn 2.
9.2. CoBpemenHsie TpodeccrHoHanbHbIE 0a3bl JaHHBIX W WHGOPMAIIMOHHBIC
CIIPABOYHbBIE CHCTEMBI:
— CoOctBennas noiaHotekcroas 6aza (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texunuueckas 6ubanorexka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
N.M. I'yokuna u ®I'bOY BO «THUY» http://elib.gubkin.ru/



—  Hayuno-texuuueckas oubimoreka ®I'BOY BITO YTHTYV http://bibl.rusoil.net

— Hayuno-texuuueckas 6ubnuoreka ®I'BOY BIIO «YXTUHCKUI TOCYIapCTBEHHBIN
TexHu4Yeckui yausepcuter» http://lib.ugtu.net/books

— baza nannsix KoncynpranT crygenTta «OIeKTpoHHAs OMOIHOTEKa TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DuektpoHHo-6ubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «dnektporHoe u3gatensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DuektponHo-6ubmmoreunas cucrema BOOK.ru https://www.book.ru

— HamumonanbHas a5eKTpoHHAas OMOIHOTEKA

9.3. JIunieH3MOHHOE U CBOOOIHO pacpOCTpaHsIeMOoe IPOrpaMMHOe oOecrieueHue, B
T.4. OTEUYECTBEHHOT'O ITPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;
- GIMP

10. MarepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHMIIHHBI
[lomemienuss A TpoOBENEHHUS BCEX BUIOB pabOThl, MPETYCMOTPEHHBIX Y4EOHBIM
IUIAHOM, YKOMIUIEKTOBaHbI HEOOXOIMMBIM OOOpPYJOBAaHHMEM M TEXHUYECKHMMU CPEICTBAMU

o0OyueHusl.
Tab6muna 10.1
Anpec (MeCTOTONIOKEHHE)
HaumeHnoBanue yueOHBIX HanmenoBanue nomenieHuii is MOMEIIEHHUH I TPOBEJCHMSI BCEX
MIPEMETOB, KypCOB, MIPOBE/ICHUS BCEX BUIOB YUEOHOM BHJIOB Y4eOHOH IeSTeIbHOCTH,
JTUCLHUIUINH (MOIYIeH), JIeSITEeIbHOCTH, MPEyCMOTPEHHOMN NpeAYCMOTPEHHOM y4eOHBIM ILIIAHOM
Ne MIPAKTUKH, UHBIX BU/IOB y4eOHBIM TUIAHOM, B TOM YHCIIE (B cimy4ae peam3aluu
/i yueOHOM AeATebHOCTH, MOMEIIEHHS U1 CAMOCTOSITEIbHON o0pa3oBaTenpHOi MporpaMMBbI B
MIPEIYCMOTPEHHBIX y4eOHBIM paboThl, ¢ yKa3aHHEM TepeyuHs ceTeBoil hopMe IOTOTHUTENBEHO
TUIAHOM 00pa30BaTeNbHOM OCHOBHOTO 000pynOBaHHs, y4eOHO- yKa3bIBaeTCd HAaMMEHOBaHHE
MIPOTPaMMBbI HaIJISAHBIX TIOCOOuit OpraHu3aluu, ¢ KOTOPOH 3aKIIoueH
JIOTOBOP)
1 2 3 4
JleKIIMOHHBIE 3aHITHUA: 625039, r. TromeHb, yi.

VYyebHasg ayauropus A npoBeneHns |MenpHuKkaiire, 1. 70.
3aHATHI JIEKIIMOHHOTO THIIA;
IPYIIOBBIX U HHAWBUIYalbHBIX
KOHCYJIbTAIMH; TEKYILIET0 KOHTPOJIS U
MIPOMEXYTOYHOM aTTEeCTAIIH.
Ipuknaanbie 3agaun aHanu3a |OCHAIEHHOCTb:

JaHHBIX VYuebHast MeOellb: CTOJIbI, CTYJIbSL.
MoHo650K - | mrT., mpoekTop - 1 mr.,
MIPOEKIUOHHBIN dKpaH - 1 wT.,
aKycTHU4eckas cucrema (KOJIOHKH) - 4
mT., MUKpO(OH - 1 1mIT., JOKyMeHT-
Kamepa - 1 1IT., TeJIeBU30p - 2 MIT.




JlaGopaTopHbIe 3aHATHS: 625039, r. TromeHs, yi.
VYuebnast aynuropus aist npoBeneHust |Menbsaukaiire, 1. 70.
3aHATHI CEMHHApPCKOTO TUIIA
(;mabopaTopHbIe 3aHATH); TPYIIOBBIX
1 MHAWBULYaTbHBIX KOHCYIbTAINH;
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTecTalu,
OCHaIEHHOCTb:

VYueOHass MeOeb: CTONBI, CTYIIbSL.
MoHo006510KH, IpoekTop - 1 mr.,
aKycTH4eckas cuctema (KOJIOHKH) - 2
IIT., IPOEKIMOHHBIN 3KpaH - 1 mrT.

11. Meroanueckue ykazanusi mo opranuszamuu CPC

11.1. Meroauueckue yka3aHus 1O MOATOTOBKE K JJA00OPATOPHBIM 3aHSATHSIM.

JIaGopaTopHble 3aHATUS CHOCOOCTBYIOT YINIYOJNEHHOMY H3YYEHHUIO IHCUUIUIMHBI U
CIIy’)KaT OCHOBHOW (OPMOH IOJABEICHUS HTOTOB CAMOCTOATENBHON pabOTHI CTYAEHTOB.
OcHoOBHas 11eNb JTA0OPATOPHBIX 3aHATUN 3aKIIOYAECTCs HE TOJBKO YIIIYOWTh M 3aKpEIHTh
TEOpPETUYECKHE 3HaHMSA, HO U C(HOPMHUPOBATH NMPAKTHUECKUE KOMIIETEHIIMH, HEOOXOANMBIE
OyAyIIMM CHIELUAINUCTaM.

Ha naGopaTopHbIX 3aHATHAX NPUBETCTBYETCS AKTUBHOE YYacTHE B OOCYKICHUU
KOHKPETHBIX CUTYallUi, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUH HAaXOJUTh Haubojee
dQQPEeKTUBHBIE  PENICHHS IOCTaBICHHBIX  MNpoOJIeM, YMETh  HAXOAWUTh  IOJIE3HBIN
JOTIOJTHUTENBHBIN  MaTepuag 1o TeMaThke 3aHsAThid. OOydJarommMcs pEKOMEHIYETCS
CJIEAYIONIast CXeMa MOATOTOBKU K 3aHSATHIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHUSX CPOPMYINPOBATH BOIIPOCH! K PENOoIaBaTeto

4. Tlocne BbIoOMHEHUS J1a0OpaTOpHOM pabOThl OGOPMUT OTUET U MOJATOTOBUTHCH K
3aluTe.

11.2. MeTtoauueckue yka3aHus 0 OpraHU3alMKi CaMOCTOSATEIbHOM paboThI.

CamocrosiTenbHast paboTa SBISETCS OJHOM M3 BaXHEMIIUMX (QOpM H3yueHUs Tr000H
quciUIIvHbl. OHa TO3BOJISIET CHCTEMaTHU3UPOBATh M YIUIYOUTh TEOPETUUYECKHE 3HAHMUS,
3aKpeNnuTh YMEHMSI M HaBBIKH, CIIOCOOCTBYET pa3BUTHIO YMEHHUMN IOJIb30BAaThCS HAyYHOU U
yuyeOHO-MeTouueckoil  nureparypoid. [lo3HaBarenbHass  A€ATENbHOCTh B IIpoliecce
CaMOCTOSITENIbHOM paboThl TpeOdyeT OT MarucTpaHTa BBICOKOTO YPOBHSI AKTUBHOCTU U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT ABa BHJIa CAMOCTOSITENIbHON paboThl: ayAUTOpHAs U
BHEAYJIUTOpHAS.

AyauTopHas caMOCTOSATENIbHasi pabdoTa MO JUCIMIUIMHE BBHITIOJNHSIETCS Ha y4eOHBIX
3aHTHSIX 110l HEMOCPEACTBEHHBIM PYKOBOJCTBOM IPENOIABATEINS U IO €T0 3a/1aHuUI0.

BueaynutopHas camocTosiTenpHas —paboTa  CTYJAEHTOB  MPEACTaBISEeT  CcoOOM
JIOTUYECKOE MPOJOHKEHHE ayJUTOPHBIX 3aHATHI. 3aTpaThl BPEMEHU Ha BBIIIOJIHEHHE 3TOU
paboTHl pEriaMeHTHPYIOTCS Pabo4ynM y4eOHBIM TUIaHOM. Pexxum paboThl BBIOMpaeT cam
00yyaromuics B 3aBUCUMOCTH OT CBOUX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosiTenbHass paboTa MOKET OCYLIECTBIISTHCS WHIUBUAYAIbHO WM TpYNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IelH, 00beMa, KOHKPETHOM TEMaTUKHU CaMOCTOSITEIbHON
paboThl, YPOBHSI CJI0)KHOCTH, YPOBHSI YMEHUN 00ydaromuxcsl.

CamocrosrenbHas paboTa BKIIOYaeT B ce0s1 paboTy ¢ KOHCIEKTOM JIEKIH, U3ydeHue
U KOHCHEKTUPOBAHHWE PEKOMEHAYeMOW  JUTEpaTypbl, MOATOTOBKA  MYJIbTUMEAHA-
COOOLICHNI/OKIIaI0B, TIOATOTOBKA pedepara, TECTUPOBAHME, PELICHUE 3a7ad U yIPaKHEHUN




mo oOpasily, pelieHWe BapHATHBHBIX 3a7a4, BBHINOJHEHHE YEPTEkKEH, CXEM, pacyeToB
(rpadmyeckux paboT), pelIeHne CUTYallMOHHBIX (MpOoQecCHOHaNbHbBIX) 3a1a4, MOATOTOBKA K
JICTTIOBBIM UIpaM, MPOCKTUPOBAHHE M MOJICTUPOBAHHUE PA3HBIX BHUJOB M  KOMIIOHEHTOB
po(heCcCHOHANTLHOM NI TEIIbHOCTH, HAyYHO-UCCIIEI0OBATENIbCKYIO paboTy U Ap.

KoHTposib pe3yiabTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHOW pabdOThl MarmCTPaHTOB
MOJKET OCYIIECTBIIATHCS B Ipeleiax BpPEMEHH, OTBEJICHHOTO Ha O0Os3aTelIbHBIC y4ueOHbBIE
3aHATHS TI0 JUCIUIUIMHE W BHEAYJUTOPHYIO CaMOCTOSTEIBHYH padOTy MaruCTpaHTOB I10
JTUCITUTIINHE, MOXET MPOXOIUTh B TUCBMEHHOMW, YCTHOW MITH CMEIIaHHOU (opme.



[Ipunoxenue 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIsA (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUSA

Hucnunnuna: [pukijaagHbie 3a1a4u aHAJIN3a JaHHBIX

Kon, nanpasnenne moarorosku — 21.03.01 Hedrerazosoe nemno

Hanpasnennocts (mpo¢uib): «bypenne HeQTSHBIX U Fa30BbIX CKBAKUHY

((HpOCKTI/IpOBaHI/Ie, COOPYKEHHUEC U OKCILTyaTalusa HC(bTeFaBOTpaHCHOTHBIX CHCTCM),

«DKCIuTyaTaIus 1 00CIy)KUBaHHE 00BEKTOB JOOBIYH ra3a, ra30KOHACHCATA U TIOJ3EMHBIX XPAHWIIHII],

«OKCIUTyaTaIys 1 00CIy>)KUBaHHE 00BEKTOB TOOBIYH HEDTHY,

«3Kcr111yaTaum{ u O6C.Hy}KI/IBaHI/Ie TEXHOJIOTHYCCKUX 00HEKTOB HG(i)T@I‘Zl?;OBOI“O IMPOU3BOACTBA»

Kon Kon 1 HanmeHnoBanue Kon n HanmeHoBaHME Kpurepun onieHHBaHHS pe3yIbTaTOB 00yUCHHS
KOMITETEHIUN HHIMKATOpa pe3ynbrara o0yueHus 1-2 3 4 5
JOCTIKEHHS MO JUCLUILTHHE
KOMIETEHINH

VK-1.1. Ocymiectister | 3Hath: (31) cuntakcuc u | He 3HaeT CHHTAaKCHC U 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIIICHCTBE

BEIOOp aKTyalbHBIX YIpaBIIAIONIHE YIpaBIIAONIHE YpOBHE CHHTAKCHUC U YpOBHE CHHTAKCHUC U CHUHTAKCHC U yTIPaBIIAIOLINE

POCCHIiCKHX 1 KOHCTPYKIIMH SI3BIKA KOHCTPYKIIMH SI3BIKA YIpaBIISIONIAE yIpaBIISIONIAE KOHCTPYKIHUH s13b1ka Python

3apyGeKHbIX Python Python KOHCTPYKLIUH S3bIKa KOHCTPYKLIUH SI3bIKa

Python Python

VICTOHHKOB, a TaK e Ymers: (V1) He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEPILIEHCTBE

TOHCK, cO0p 1 paspabaTbIBaTh paspabaTbIBaTh ypoBHe pa3pabaTeiBaTh | YpOBHE pa3pabaThIBaTh BBIOMpATh pa3pabaThIBaTh

00paboTKy MpPUKIIaJHbIE MPUKIIaHbIE MIPUKIIAHbIE MIPUKJIaAHBIE IPOTPaMMBl | TIPHUKJIaJHBIE IPOTPaMMBbI Ha

HHpOpMALNH, IpOrpaMMBbl Ha SI3bIKE IpOrpaMMBbI Ha SI3bIKE MIPOrpaMMBbI Ha SI3bIKE Ha f3bIKE SI3BIKE MPOTrPaMMHPOBAHUS

He0OX0qUMOi ISt MPOTrPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS Python

pEeLIeHUsI TOCTABICHHOMN Python Python Python Python

VK-1 sa1auIL. Buagers: (B1) He BimageeT HaBbIKaMu Bnaneer Ha HU3KOM Bunaneer Ha cpeiHemMm Buageer B coBepieHCTBE

HaBBIKaMU pa3pabOTKU pa3paboTku YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU HaBBIKaMU pa3pabOTKu
MIPUIOKEHUH C IIPWIOKEHUH C pa3paboTku pa3pabOTKN MPUIIOKEHUH | TMPIIIOKEHUN C BHEIITHUMHU
BHEIITHUMH BHEIITHUMH TIPUIIOKESHHH C C BHEITHUMHU HNCTOYHHUKAMH JTaHHBIX
HMCTOYHHUKAMH JTAaHHBIX HNCTOYHHUKAMH JTaHHBIX BHEITHUMH HMCTOYHUKAMU TaHHBIX (TexcToBBIMH (aiiamu,

(TexcroBbIMHE (haiimamu,
xml-aitnamu

(TexcroBbIME (haiimamu,
xml-gaitnamu

HWCTOYHUKAMHM JAHHBIX
(TekcroBbIMHE (haiinamu,
xml-aitnamu

(TexcroBbIMHE (haiinamu,
xml-aitnamu

xml-daitmamu

YK-1.2.
Cucremarusupyer u
KPUTHYECKH
aHaU3UpPyeT

3Hathb: (32) OCHOBHbIE
CTaHJapPTHBIC MOIYJIH H
6ubmmoTexn B Python

He 3HaeT ocHOBHBIC
CTaHJapTHBIC MOIYJIH H
6ubsmmorexn B Python

3HaeT Ha HU3KOM
YpOBHE OCHOBHEIC
CTaHIAapTHHIC MOIYIIU U
6ubsmorexu B Python

3HaeT Ha cpeiHeM
YPOBHE OCHOBHBIE
CTaH/apTHbIE MOAYJIU U
6ubamorexu B Python

3HaeT B COBEPIICHCTBE
OCHOBHBIC CTAH/IAPTHBIC
MOJIyJTH U OMOJIMOTEKU B
Python




Konx

KOZ( 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

KOMIIETEHIINH WHAUKATOpa pe3yibpTaTta 00y4eHUs 1-2 3 4 5
JOCTHKEHHS IO IMCUHUIUTIHE
KOMITETEHIINU
nHpopmanuio, Vuers: (V2) He ymeer ucnons3oBath | YMeeT Ha HU3KOM YMeer Ha cpenHEM YMeeT B COBEPILEHCTBE
MOJYYCHHYIO U3 Pa3HBIX | HMCIIONB30BATh KaK KaK CTaHJapTHBIE, TAK M | YPOBHE HCIIOJIB30BAThH YPOBHE UCTIONB30BATh BEIOMpPATH HCIIOIB30BATH KaK
HCTOYHHUKOB, B CTaHIApTHEIE, TaK H JIOTIOTHUTEbHEIC KaK CTaHIapTHBIC, TaK M | KaK CTaHJApTHBIC, TaK U CTaHJapTHEIC, TaK 1
COOTBETCTBHUH C JIOTIOTHUTEIbHEIE MOJIyJIH, PACIIMPEHUSA I | JOTIONHUTEIBHBIE JOTIOJTHUTEIHHEIC JTOTIOTHUTEIHHBIC MOTYJIH,
TpeOOBaHUSIMH U MOJyJIH, PACIIHPECHUS M | TTaKETHI MOJIYJTH, PACIIAPEHHUS U | MOJIYJIH, PACIIUPECHUS 1 pacIIMpeHHst U TTaKeTHI
YCIIOBHSAMU 3a/1a4H TTAKETHI TTAKETHI TIAKETHI
Buagers: (B2) He Bimageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnageer B coBepieHCTBE
TEXHOJIOTHSIMU TTOUCKA TEXHOJIOTUSIMU TTOUCKA YPOBHE TEXHOJIOTHUSIMU YPOBHE TEXHOJIOTUSIMU TEXHOJIOTUSIMU TTOHCKa
JIAaHHBIX U OLICHKH UX JIAaHHBIX U OLICHKH UX NOMCKA JaHHBIX NOMCKA JaHHBIX M OLEHKH | JTAHHBIX U OLICHKH UX
KayecTBa KayecTBa OIIGHKHU MX KauecTBa UX KayecTBa KagecTBa
YK-1.3. Ucnonb3yer 3Harts: (33) He 3Haer ocobeHHOCTH 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIIICHCTBE
METOAMKH CUCTEMHOI0 0COOEHHOCTH pa3paboTku YpOBHE 0COOEHHOCTH YPOBHE 0COOECHHOCTH 0COOCHHOCTH Pa3padOTKH
MOAXOAa MPH PEUICHHH | Pa3pabOTKH NPUKJIAJHBIX IPOTrpaMM | pa3paboTKu pa3paboTKy MPUKIAIHBIX | HPUKJIAJHBIX IPOIpaMM Ha
MOCTaBJICHHBIX 3a/1a4 NPUKJIAJIHBIX IporpaMM | Ha si3bike Python NPUKJIAJHBIX IPOTPAaMM | IIPOTPaMM Ha SI3bIKE s3bike Python
Ha s1361ke Python Ha s1361ke Python Python
VYumers: (V3) coznaBarh He ymeer co3naBatb YMeeT Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEPILIEHCTBE
COOCTBEHHBIC MOJYJIH M | COOCTBEHHBIC MOAYJIM | YPOBHE CO3/1aBaTh YpOBHE CO3/1aBaTh BEIOMpATH CO37aBaTh
UMIIOPTUPOBATh UX UMIIOPTUPOBATH UX COOCTBEHHBIC MOIYJIH U | COOCTBEHHBIC MOAYIIH U COOCTBEHHBIC MOy U
AMIIOPTHAPOBATH UX AMIIOPTHAPOBATH UX HMIOPTHPOBATH UX
Buagers: (B3) He Bimageet Bnaneer Ha HU3KOM Bunaneer Ha cpenHem Buageer B coBepieHCTBE
MPaKTHICCKIMHU MPaKTUIECKUMHU YpOBHE MPAaKTUIECKUMHU | YPOBHE MPAKTUICCKUMHU MPAaKTUIECKUMHU HaBBIKAMH
HaBBIKAMU HaBBIKAMU HaBBIKAMU HaBBIKAMU HCTIOJIB30BaHUSA Habopa
WCIIONE30BaHUs HA0Opa | MCIONb30BaHMS Habopa | MCHOJNB30BaHUS Ha0Opa | MCIONB30BaHUS HAbOpa oubnmoTek s3p1ka Python
OHMOJIMOTEK A3BIKA OMOJIMOTEK A3BIKA OHMOJINOTEK SA3BIKA 6ubnnoTek s3pika Python | i nmpuknagHeix 3ama4d B
Python anst Python mist npuknaaneix | Python aist mpuknaaHeix | Ui NPUKJIAIHBIX 33/1a4 B | 00JIaCTH aHaJM3a JaHHBIX
MPUKJIAIHBIX 3a/1a49 B 3a/1a4 B 00JIacTH 3a1a4 B 00J1aCTH oOnacTu aHamu3a
obiacTi aHamm3a aHaIM3a TaHHBIX aHaM3a TaHHBIX JAHHBIX
JIAHHBIX
YK-2.1. IlpoBogur 3uats: (34) He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIIICHCTBE
aHaIIN3 TIOCTABJICHHOMN CHeNHaTH3UPOBaHHBIE CHeNHaTn3APOBaHHBIE YpOBHE YpOBHE CHeNHaTH3UPOBAHHBIE
YK-2 1enu u GopMyaupyer OubnmroTeKn A OubnuoTexn s CIEUAIN3UPOBAHHBIE CIEUAIN3UPOBAHHBIE OMONMMOTEKH IJIs aHAJIH3a

COBOKYIIHOCTb
B3aNMOCBsA3aHHBIX

aHaJIn3a JaHHBIX

aHaJIn3a JaHHBIX

OMOIMOTEKH IS
aHaIu3a JAHHBIX

OMOIMOTEKH ISl AHAJIN3a
JAHHBIX

JaHHBIX




Kon
KOMIIETCHIINH

Kon u HanMmeHOBaHuE
WHIUKaTOpa
JIOCTHIKEHUS

KOMIIETEHI[UN
3a51a4, KOTOphIC
HEOOXOIMMO PEUIUTh
JUTSL €€ JOCTHIKEHMSL.

KOI[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3ynbrara o0ydeHus 1-2 3 4 5
IO IMCUHUIUTIHE
Ymerts: (YV4) He ymeer YMeeT Ha HU3KOM YwmeeT Ha cpegHeM YMeeT B COBEpPILIEHCTBE
pa3pabaTbeIBaTh pa3pabartbIBaTh yYpOBHE pa3pabaTeiBaTh | ypOBHE pazpabaThIBaTh BEIOMpATH pa3padaThIBaTh
MPUIIOKEHUS U MPUIOKEHUS U TIPUIOKCHHUS U TIPUIIOKCHHUS U MIPWIOKECHUS
COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX OMOMMOTEK | COOCTBEHHBIX OMONMMOTEK Ha
OMONMMOTEK Ha SI3BIKE OmONMHMOTEK Ha SI3BIKE OMONMMOTEK Ha SI3BIKE Ha s361ke Python si3p1ke Python
Python Python Python
Bianets: (B4) He Bimageet Bnaneer Ha HU3KOM Bnaneer Ha cpenHeM Bnageer B coBepieHCTBE
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU yYpOBHE yYpOBHE BBICOKOYPOBHEBBIMHU
SI3bIKAMHU SI3BIKAMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU SI3BIKAMHU
pOrpaMMUPOBAHUS MpOrpaMMUPOBAHUS SI3bIKAMU SI3bIKAMHU nporpammupoBanus Python,
Python, Python, HpOrpaMMHUPOBaHUS HNpOrpaMMHUPOBaHUS COOTBETCTBYIOIINMH
COOTBETCTBYIOIIUMHU COOTBETCTBYIOIINMHU Python, Python, oubmmorekamu (NumPy
6ubnuorekamu (NumPy | 6ubauorexkamu (NumPy | cooTBeTCTBYIOIIUME COOTBETCTBYIOLTUMHU Pandas, SciPy) u
Pandas, SciPy) u Pandas, SciPy) u oubmmorekamu (NumPy | 6ubmmorexkamu (NumPy cnennanm3upoBaHHeM [10
CHETHATH3UPOBAHHBIM CHETHATH3UPOBAHHBIM Pandas, SciPy) u Pandas, SciPy) u
I10 o CHeUaIN3UPOBaHHBIM CHEeUaIN3UPOBAaHHBIM
1o 1o

YK-2.2. Beibupaer
ONTHMAJIBHBIH CIIOCO0
penieHus 3aaad, HCXoas
U3 UMEIOLUXCSI
pecypcos u
OrpaHUYEHUN

3Hatb: (35) mMetoab!
HHTEIUIEKTYaIbHOTO
aHaJM3a JIAHHBIX, UMETh
MPEJCTABICHUE O THITAX
3a/1a4, HIMEHOIIIX
OTHOIIICHHE K aHATTH3Y
JIAHHBIX JIM0O
MOTEHIIHAT JIst
peIIeHHS C TIOMOIIBIO
yKa3aHHBIX METO/IOB.

He 3HaeT meTobI
HHTEJUIEKTYAIEHOTO
aHAIW3a JaHHBIX, UMETh
MPEICTaBJIEHHE O THITAX
3a/1a4, UIMEIOILNX
OTHOIIIEHHE K aHATTU3Y
JIAHHBIX JIM0O
MTOTEHLIAAT JIJIs
PELIEHUsI C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha HU3KOM
YpOBHE METOBI
HMHTEIUIEKTYalIbHOTO
aHaJIM3a JaHHBIX, UMETh
MIPEJICTaBICHNUE O TUTAX
3aJ1a4, UMEIOLINX
OTHONICHHE K aHATHU3Y
MaHHBIX JINOO
MMOTEHIIHATT IS
peIIeHHs ¢ TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha CpeTHEM
YpOBHE METOBI
HMHTEIUIEKTYaIbHOTO
aHaJIM3a JaHHBIX, UIMETh
MIPEJICTaBICHUE O TUIIAX
3aJ1a4, UMEIOLINX
OTHONICHHE K aHATHU3Y
MAHHBIX JINOO MOTEHIIHAT
JUTSL PEIIeHHs C TIOMOIIIBIO
YKa3aHHBIX METOJIOB.

3HaeT B COBEPIICHCTBE
METOJIBl HHTEIICKTYaIbHOTO
aHaJIN3a JaHHBIX, IMETH
MpeICTaBICHUE O TUIAX
3a]1a4, UMEIOIIHUX
OTHOIIIEHHE K aHATH3Y
IAHHBIX JINOO MTOTEHIIAAT
JUTSl pEUICHUS ¢ TTIOMOIIIBIO
YKa3aHHBIX METOJIOB.




Konx
KOMIIETCHIINH

KO}I 1 HAMMCHOBAHUC
HHAUWKaTOopa
JOCTHXKCHUSA
KOMIICTCHIIH

Kon u HaumeHoBanue
pe3yibpTaTta 00y4eHUs
M0 TUCIUTUINHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

Ymerts: (V5)
TIPUMEHSATH METOBI
HMHTEJUIEKTYaJIbHOTO
aHaNM3a TaHHBIX IS
3a7a4 B CBOEH
npogeccCnoHaNbHOM
o0xacTy, IPOBOTUTH
JIEKOMITO3UIIHIO
CJIOXKHBIX 3a]a4 Ha
Oonee mMpocThie U
TO//TAIOLIHECS]
PCHICHUTIO U3YYCHHBIMU
METOHAMH,
COTIOCTAaBIISTH HAOOPHI
JTAaHHBIX, OCYIICCTBIIATH
pa3IMIHbIC THUIIBI
aHalM3a u MPOTHO3a C
MOMOII[BI0 METOJIOB
MHTEJUIEKTYaJIbHOTO
aHaJIn3a JaHHbIX

He ymeer npuMeHsTH
METOZBI
HMHTEJUIEKTYaJIbHOTO
aHaM3a JaHHBIX IS
3a7a4 B CBOEH
npodeccHoHaTbHOM
o0acTu, IPOBOTUTH
JIEKOMITO3UIIHIO
CJIOXKHBIX 3a]a4 Ha
0onee mMpocThIie U
TIO/TAFOLITHECS]
PCHICHUTIO U3YyYCHHBIMU
METOAAMH,
COTIOCTAaBJIATH HAOOPHI
JTAaHHBIX, OCYIIECTBIATH
pa3IMIHbIC THUIIBI
aHaM3a u MpoTHO3a C
MTOMOIIIBI0 METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IBI
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX IS
3aJ1a4 B CBOCH
po¢eCCHOHATBHOM
o0J1acTi, NPOBOIUTH
JIEKOMITO3HUIIAIO
CIIO’KHBIX 3aJ]a4 HA
OoJee POCTHIC U

MO JAIOIINECS
PEIICHUIO H3YICHHBIMHU
METOJaMH,
COIIOCTABIIATH HAOOPHI
JTAHHBIX, OCYIIECTBIATH
pa3IHYHBIC TUTIBI
aHalM3a U MPOTHO3a ¢
ITOMOILBI0 METOIOB
WHTEIJIEKTyallbHOTO
aHaJIn3a JaHHBIX

YMeer Ha cpenHEM
YPOBHE MIPUMEHSTH
METOJIBI
HHTEJIIEKTYalbHOTO
aHaNM3a JaHHBIX IS
3aJ1a4 B CBO€H
IpodeCcCHOHANTBHOM
o0J1acTi, NPOBOIUTH

JCKOMITIO3HUIIMIO CJIOKHBIX

3a/a4 Ha 00JIee MPOCThIC
U TIO/IIAFOIIHECS]
PEUICHUTIO U3YYCHHBIMHU

METOAaMU, COIIOCTaBIIATH

Ha60pLI JaHHBIX,
OCYHICCTBJIATDH

PA3JIMYIHBIC TUIIBI AHAJIN3a

1 MPOTHO34a € TOMOIIBIO
METOA0B
HUHTCJIJICKTYaJIbHOT' O
aHaJIn3a JaHHbIX

YMeeT B COBEPILEHCTBE
BBIOMPATh IPUMEHSTh
METO/IbI HHTEIUIEKTYaJIbHOTO
aHaJIM3a JaHHBIX JUIS 337124
B CBOeH mpodeccrnoHaIsHON
o0acTu, MPOBOIUTH
JICKOMIIO3UIINIO CIIOXKHBIX
3a7a4 Ha OoJee MpoCThIe U
HOAJAIOIINECS PEIICHUIO
N3y4YCHHBIMH METOJaMU,
COIIOCTABIISITh HAOOPHI
JaHHBIX, OCYHICCTBIATH
pa3INYHbIEC THITBI aHAIN3a U
MIPOTHO3a C TIOMOIIBI0
METOJIOB
MHTEJJIEKTYalbHOTO
aHaJIM3a JaHHBIX

Bnanets: (BS)
TEXHOJIOTUSIMU
MPOEKTUPOBAHUS U
paspaboTku 6a3 u
XPaHWIHLI JaHHBIX U
MCIIOJIb30BAHHUS
o0yyaromux HabopoB
JIAHHBIX

He Bnaneer
TEXHOJIOTUSIMU
MPOEKTUPOBAHHUS
pa3paboTku 6a3 u
XPaHWIUII IAHHBIX U
HCIIONIb30BaHHUs
o0yyaromux HabopoB
JIAHHBIX

Brnaneer Ha HU3KOM
YPOBHE TEXHOJIOTUSIMU
NPOCKTHPOBAHUS U
pa3paboTtku 0a3 u
XPaHITHUIL JaHHBIX U
HCTIOJb30BaHUS
o0y4aromunx HabopoB
JTAHHBIX

Bnaneer Ha cpegHem
YPOBHE TEXHOJIOTUSMHA
NPOEKTHUPOBAHHUS U
pa3paboTtku 0a3 u
XPaHITHUIL TaHHBIX U
HCTIOJIb30BaHUS
o0y4aromunx HabopoB
JTAHHBIX

Biiageer B coBepleHCTBE
TEXHOJIOTUAMHN
MPOEKTUPOBAHHS U
pa3zpaboTku 6a3 u
XPaHWINIL TaHHBIX 1
UCTIONIb30BAHMS 00YyJaIOIINX
Ha0OPOB JTaHHBIX

VK-2.3. Ananusupyer
JIeHCTBYIOILIEE
3aKOHO/IATEJIbCTBO
IIpaBOBBIEC HOPMBI,
perynupyoomue 0071acTh
npodeccnoHamTbHOMI
JIeSITeIbHOCTH

3Harts: (36)

crocoObI cbopa n
aHaJIn3a UCXOJHBIX
JAaHHBIX I
HOCTaHOBKH 33124,
peuracMbIX ¢ IOMOMIIBIO
METO/I0B
HHTEIUICKTYaIbHOTO
aHa/n3a JaHHBIX.

He 3naer 3HaTH
crocoObI cbopa n
aHajan3a UCXOJHBIX
JAHHBIX IS
[TOCTAaHOBKH 3aja4,
peIIaeMbIX C IIOMOIIBIO
METOJI0B
HHTEJUIEKTYaIbHOTO
aHaIM3a JaHHBIX.

3HaeT Ha HU3KOM
YPOBHE 3HATh CITOCOOBI
cOopa u aHanm3a
HMCXOIHBIX JaHHBIX JJIS
MIOCTaHOBKHU 3a7ad4,
perraeMbIX ¢ TOMOIIBIO
METO/I0OB
HHTEJUIEKTYaJILHOTO
aHaJIn3a JaHHbBIX.

3HaeT Ha CpeHEM
YPOBHE 3HATH CITOCOOBI
cOopa u aHanm3a
HNCXOJHBIX NAHHBIX AJIA
MOCTaHOBKH 3a/1a4,
pemaeMbIX ¢ TIOMOMIBIO
METO/IOB
HUHTCJUICKTYAJIbHOI'O
aHaJM3a TaHHBIX.

3HaeT B COBEPILECHCTBE
3HaTb crIocoObI cOopa u
aHaJM3a UCXOAHBIX JaHHBIX
JUIsl TIOCTAaHOBKH 3a]1a4,
pelaeMbIX ¢ MOMOIIBIO
METOZIOB
MHTEJJICKTYalbHOTO
aHaJM3a JIaHHBIX.




Kon Kon 1 HaumeHoBaHue Kon n HanmeHoBaHue Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs
KOMIIETCHIIUU UHAUKaTOpa pe3ynbrara o0ydeHus 1-2 3 4 5
JOCTIDKEHUS MO JUCLUILTUHE
KOMIIETEHINH
Vuets: (V6) moHUMAaTh He ymeer Ilonumats YMeer Ha HU3KOM YMeer Ha cpenHEM YMeeT B COBEPILEHCTBE
Kak M3y4EHHbIE B Kypce | Kak M3y4eHHbIE B Kypce | ypoBHe IloHMMaTh Kak ypoBHe [ToHnMaTh Kak BeIOMpaTh [loHNMATh Kak
METO/IBI PEaI30BaHbl B | METOJIBI PEAlIM30BaHbl B | U3yUCHHBIE B Kypce H3y4YEeHHBIE B Kypce U3y4ICHHBIE B Kypce METObI
ucnons3yemom I10. ucnons3yemom [10. METO/IBI PEATM30BaHbl B | METOABI PEaln30BaHbl B peann3oBaHbl B
ncnoipzyemom I10. ncnoipzyemom I10. ucnonszyemoM I10.
Bianets: (B6) He Brnageer criocobamn Bianeer Ha HU3KOM Brnanmeer Ha cpenHeM Brnaneer B coBepmieHCTBE
CIOCO0aMM MHTETPALMH | WHTETPALUH YpOBHE criocobamu YpOBHE criocobamu Croco0aMy UHTETPALIH
Pa3HOpPOHBIX HAOOPOB Pa3HOPOIHBIX HAOOPOB UHTETpaIiu UHTETrpaIiu Pa3HOPOJHBIX HAOOPOB
JTAaHHBIX B €JUHOM JTaHHBIX B €TUHOM Pa3HOPOIHBIX HAOOPOB Pa3HOpPOIHBIX HAOOPOB JTAaHHBIX B €TUHOM
XpaHUIUILE. XpaHWIHIIE. JTAaHHBIX B €JUHOM JTAaHHBIX B €JUHOM XpaHWIHIIE.
XpaHWIHUILE. XpaHWIHUILE.
€MOHCTPHUPYET E€MOHCTpPUPYET
3uatsb: (37) He 3naer A PHPY A i JleMoHCTpHpPYET
OTJIeNIbHBIC 3HAHUA 10 JIOCTaTOYHBIE 3HAHUS 10
TEXHOJIOTHUYECKHUE TEXHOJIOTHYECKHE HCUEPIIBIBAIONINE 3HAHUS 110
TEXHOJIOTUYECKUM TEXHOJIOTHYECKUM
MIPOIIECCHI MIPOIIECCHI TEXHOJIOTHYECKUM
mporeccam rporeccam
HedrerazoBoro HedrerazoBoro mporeccaM He()TerazoBoro
He(TEera30Boro He(TEera3oBoro
MPOU3BOJICTBA MPOM3BOJICTBA TIPOU3BOJICTBA
TIPOM3BOJICTBA IIPOM3BOJICTBA
YMeeT ocyniecTBIsATh
BBIOOD YMeeT ocyniecTBIsATh
IKC-1.1 OcymectBisier | Ymers: (V7) He ymeer ocymiecTBisTh TEXHOJIOTUYECKHUX BEIOOP TEXHOIOTHIECKUX B COBEDIICHCTEE VMEET
BBIOOD 1 OCYIIECTBIISITH BBIOOD BBEIOOD MIPOLIECCOB U IIPOIIECCOB 1 p y
OCYIIECTBJISATH BBIOOD
CHCTEMaTH3aLUI0 TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX OCYILECTBIISATh OCYILECTBIIATh TEXHOIOMHICCKHX
uHpOpMAaIUH O MPOIIECCOB U HPOIIECCOB U CHCTEMaTH3alLHI0 CHUCTEMaTH3aLHI0
[IKC-1 bop P P IIPOLIECCOB U OCYLIECTBIIATh
TEXHOJIOTHYECKUX OCYILECTBIIATh OCYILECTBIIATh nHGOPMALINH O HUX, uH(pOpMaLUK O HUX, CHCTEMATIBALIIIO
mporieccax CHCTEMaTH3aLUI0 CHCTEMaTH3aLUI0 JIoITycKas JIOTTyCKast
uHbOpMaLUK 0 HUX
HedrerazoBoro HHPOPMALIUU O HUX UH(OPMALUH O HUX 3HAYUTENbHBIE HEe3HAYUTEIbHBIE
MIPOM3BOJICTBA HETOYHOCTHU U HETOYHOCTHU
HNOTPEHIHOCTU
Bnaneer
Xopo1o Brajeer
Brazgets: (B7) He Bnaneer HaBbIKaMU OIIPEJCIIEHHBIMU HABLIKAMI BEIGODA 1 B cosepmieHcTBe BrajgeeT
HaBbIKaMu BbIOOpa U BBIOOpA U HaBBIKaMH BbIOOpaA 1 P HaBBIKaMHM BbIOOpaA 1
cUCTeMaTH3aLUuU
cUCTeMaTHU3aLuU cucTeMaTH3alul CUCTEMaTHU3aLUU CUCTEMAaTHU3aLUU
TEXHOJIOTHUECKUX
TEXHOJIOTHUECKUX TEXHOJOTHUECKUX TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
MIPOLIECCOB, JOITyCKas
MPOIIECCOB MIPOIIECCOB MIPOIIECCOB, JOIMyCKast MIPOIIECCOB

psix omrOoK

HE3HAYUTEILHBIE OITHOKHU




Konx

KOZ( 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

KOMITETEHIINT MHJIIKaTopa pe3ynbrara o0ydeHus 1-2 3 4 5
JOCTHKEHHS IO IMCUHUIUTIHE
KOMITCTEHIINU
€MOHCTPUPYET
A pHPYy HemoncTpupyet
3nats (38): puszuko- He 3naer ¢pusuko- OTIeNbHBIC 3HAHUSA IO HdemoHCTpHpYeT
. . JIOCTATOYHBIC 3HAHUS
MaTeMaTHYECKUN MaTeMaTHIECKUH ¢usuKo- (pusHKo HCUEPIIBIBAIOIIIE 3HAHUS 110
anmapat IJIsl peIIeHUS ammapat AJIsl peLICHUs MaTeMaTHIECKOMY (pU3UKO-MaTEMaTHIECKOMY
MaTeMaTHIECKOMY
pacdeTHo- pacdeTHo- anmapary Uil peIeHns anmapary Ui peIeHus
anmaparty Ui peIeHHs
AHATUTHYECKHX 337ad, aHAITNTHYECKUX 33714, pacdeTHo- pacyeTHO-aHATTUTHIECKUX

ITIKC-1.3 KoppekTupyer
TEXHOJIOTHYECKHUE
MPOLIECCHI C YUETOM
peabHON CUTyaluu
COBMECTHO C
CEPBUCHBIMHU
KOMITaHUSIMH 1
CHeUATNCTaMU
TEXHUYECKUX CITYXKO

BO3HHKAIOIIHUX B XOA€

BO3HHUKAIOIINX B XOJ€

AHAJIUTHYCCKUX 3a/1a4,

pacu€THO-aHAIIUTHICCKUX

3aJ1a4, BOSHUKAIOIIUX B

3a1a4, BOSHUKaIOIINX B X0JI€

npo¢eCcCUOHATBHOM npo¢eCCUOHANTBHOM BO3HHUKAOIIUX B XOJI€ . npodeCCHOHATBHOM
. X071e PO eCCUOHATBHOM
JACATCIBbHOCTHU ACATCIBbHOCTHU HpO(beCCI/IOHaJ'H)HOI/I JACATCIBHOCTHU
JIeATEeTbHOCTH
JIeATENEHOCTH
YmMmerts: (V8) He ymeer ucnonn3oBaTh YMeeT ucnonb30BaTh YMeeT ucnonb30BaTh
N B cosepiueHcTBE y™mMeeT
UCIIOJIb30BaTh (PU3UKO- ¢usmko- ¢busmKo- (U3HKO-MaTEeMaTHYECKHUH
. . . UCIIOJIb30BaTh (PU3UKO-
MaTE€MaTHUYCCKHUU MaTE€MaTHYCCKUU MaTeMaTHYCCKUN armnapat JJid pCuICHus "
MaTeMaTU4CCKUM armnapar
anmapar JJisl peleHuUs anmapar JJisl peleHuUst anmapar JJisl pelieHNs] | PacueTHO-aHATUTUYECKUX
JUISL pELICHUS pacYeTHO-
pacderHo- pacyeTHo- pacderHo- 3aj1a4, BO3HUKAIOIUX B

AHAJIMTHYCCKHUX 3a/da4,
BO3HHKAIOIIHUX B XOA€

AHAJIMTHYCCKHUX 3aJa4,
BO3HHUKAIOIINX B XOJ€

AHAJIUTHYCCKHUX 3a/1a4,
BO3HHKAIOIIUX B XO0I€

X0z€ poecCHOHATTBHON

ACATCIBbHOCTH, JOITYyCKast

AHAJIUTHYCCKUX 3a/1a4,
BO3HHUKaKOIINX B XOJI€

. . . npogeCCHOHATBHOM
npogeccuoHaTbHOM npogeccHoHaTbHOMN po¢eCCHOHATBHOM HE3HAYHTEIbEHBIC eSTENBHOCTH
JICSITETHHOCTH JIESITETHHOCTH JIeSITeTPHOCTH HETOYHOCTH

Bnageer ¢pusuko-
Bnanets: (B8) dhusuxo- He Bnaneet ¢pusuko- ¢
MaTeMaTHYSCKUM Xopoiio Biaaeer B coBepuieHcTBe BiageeT

MaTeMaTUYECKUM
annaparom JUist
peLIeHUs] PaCUETHO-
AHAIUTUYECKUX 337134,
BO3HUKAIOIUX B XOZI€

MaTeMaTUYECKUM
arnmnaparom Jyist
peLIeHUs PaCUETHO-
AQHAINTUYECKUX 3aJ1a4,
BO3HUKAIOLIUX B XOI€

anmnaparom Juis
pELICHUs PacuyeTHO-
AHAIIMTUYECKUX 3a/1a4,
BO3HUKAIOIUX B XOJI€

(hU3NKO-MaTEMATHUYECCKUM

arnmnaparom JJid pCuICHuA

PaCYCTHO-AaHATUTUICCKUX

3aJ1a4, BOSHUKAIOIIUX B

(U3UKO-MaTEeMaTHUECKUM

annapaToM JJisl pELIeHUs]

pacyeTHO-aHATUTUYECKUX
3aj1a4, BOSHUKAOIINX B X0JI€

. . npoQeCcCHOHATBHOM X071e PO eCCUOHATBHOM npodeCCHOHATBHOM
npodeccrnoHabHOM npodeccrnoHabHOM
JIeATEeIbHOCTH, JIeSITEIIEHOCTH JeITeIIbHOCTH
JIeITeIIbHOCTH JIeSITeIIbHOCTH
JIOIyCKasl psiji OIHOOK
3uats: (39) JemoHcTpHpyer JemoHcTpHpyeT JemoHcTpHpyeT
X He 3Haer npuMeHsieMble |  OTENIbHBIE 3HAHUS 110 JIOCTATOYHBIC 3HAHUS 110 | HCUEPIBIBAIOIINE 3HAHUS 10
HPUMEHSIEMbIE METOIbI
KOHTDOS METO/IbI KOHTPOJIS MIPUMEHSEMbIM METOJIaM | HPUMEHSEMBIM METOJaM TIPUMEHSIEMbIM METO1aM
P TIPOM3BO/ICTBEHHBIX KOHTPOJIS KOHTPOJIS KOHTPOJIS
MPOU3BOJICTBEHHBIX
POLECCOB MPOLIECCOB MPOU3BOJICTBEHHBIX MIPOM3BO/ICTBEHHBIX MPOU3BOJICTBEHHBIX
P MIPOIIECCOB MPOIIECCOB IIPOIIECCOB




Kon
KOMIIETCHIINH

KO}I 1 HAMMCHOBAHUC
HHAUWKaTOopa
JOCTHXKCHUSA
KOMIICTCHIIH

TIKC-1.4 ObecneunBacT
KOHTPOITh
MPOU3BOJICTBEHHBIX
MPOLIECCOB C
MPUMEHEHHUEM
COBPEMEHHOTO
obopynoBaHus U
MaTepHUaioB

Kon u HaumeHoBanue
pe3yibpTaTta 00y4eHUs
M0 TUCIUTUINHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

Yumers: (V9) npuMeHTH
COBPEMEHHOE
o0opynoBaHue U
MaTepHaIbl LIS
obecriedeHHsT KOHTPOJIS
HPOU3BOICTBEHHBIX
MPOLIECCOB

He ymeer ucnons3oBath
TIPUMEHSTh
COBPEMEHHOE
o0opynoBaHue U
MaTepuasl 1
o0ecriedeHnsT KOHTPOJIA
TIPOU3BOACTBCHHBIX
HPOLECCOB

YMeer npUMeHATh
COBPEMEHHOE
00opynoBaHUE U
MaTepHaIIbI TS
obecrieueHUs KOHTPOIIS
MIPOM3BOJICTBEHHBIX
IPOIIECCOB

YMeer npuMeHsTh
COBPEMEHHOE
o0opynoBaHue U
MaTepuasl s
obecriedeHnsT KOHTPOJIA
TIPOU3BO/ICTBEHHBIX
TIPOIIECCOB, AOITyCKast
HC3HAYUTCJIBHBIC
HCTOYHOCTH

B coBepiueHcTBE ymeeT
MIPUMEHSATh COBPEMEHHOE

000pyIOBaHNE U MaTEePHAIIBI

IU1st 00eCIIeYeH s KOHTPOJII
MPOU3BOACTBEHHBIX
HPOLIECCOB

Bnagers: (B9)

He Texnomorusamu

Bnaneer TexHonorusiMu

Xopouo Braneer

B cosepieHcTBE Biaaeer

TEXHOJIOTUSIMHA KOHTPOJIA
KOHTPOJIS TEXHOJIOTHSIMH KOHTPOJIS TEXHOJIOTUSIMU KOHTPOJIS
KOHTPOJIA MIPOU3BOJICTBEHHBIX
TIPOU3BOJICTBEHHBIX MIPOU3BOJICTBEHHBIX MIPOU3BOJICTBEHHBIX
MIPOU3BOJICTBEHHBIX MIPOLIECCOB, OMYCKast
TIPOLIECCOB MPOLIECCOB MIPOLIECCOB
TIPOIIECCOB psa omuboK




KAPTA

o0ecre4eHHOCTH TUCHUILUIMHBI (MOAYJIsl) Y4eOHOM U y4eOHO-MeTOANYeCKOH JTUTepaTypoii

Hucnurnuna: [pukiaagHbie 3a1a4 aHAJIN3a JaHHBIX

Kon, nanpasnenne moarorosku — 21.03.01 Hedrerazosoe nemno
Hampasnennocts (nmpoduis): «bypenne HeTSHBIX U Ta30BBIX CKBAKHHY
«[IpoekTupoBanue, COOPYKEHUE U IKCILTyaTalus He()TEera30TPaHCIIOTHBIX CHCTEMY,
«DKCIUTyaTaIys 1 00CITy>)KUBaHHE 00BEKTOB JTOOBIYH ra3a, Ta30KOHICHCATA U TIOJJ3EMHBIX XPAHWIIHII),

«DKCIuTyaTaIus u 00CIy>)KuBaHue 00BEKTOB TOOBIYH HEDTHY,

«3KcnnyaTaum{ u O6C.Hy}KI/IBaHI/Ie TEXHOJIOTHYCCKUX 00HEKTOB HG(i)T@I‘Zl?;OBOI“O IMPOU3BOACTBA»

[punoxenue 2

Ne Haspanue yaeOHOTO0, yueOHO-METOIUIECKOTO U3TAHHUA, Komnuectso KonTunrent O0ecredeHHOCTh Hanuuue
n/m aBTOP, U3JAaTEIBCTBO, BUI U3IAHUSL, TOJ U3TAHUS 9K3EMIUIAPOB B oOyJaromuxcs, oOyJaromuxcs 3JIEKTPOHHOTO
BUK HCHOJIB3YIOLINX JIUTEPATYpPO, BapuanTa B ObC
YKa3aHHYIO JINTEPATYPY % (+/-)

1 HeiipoceTeBble MeTOIbI B 06pabOTKe ecTecTBeHHOTO si3bika / M. Tombabepr. - Mocksa : JIMK Sp* 30 100 +
Ipecc, 2019. - 282 ¢. - OBC "Jlaus". : [caiit]. - URL: https://e.lanbook.com/book/131704

2 Heiiponnsie cetn: ocHoBbl Teopun / A. W. Tanymkun. - [b. m.] : Topsiuas nunus-Tenexom, Hp* 30 100 +
2017. - 496 c. - OBC Jlans. : [caiit]. - URL: https://e.lanbook.com/ book/111043

3 Heiiponnsie cetu: ocHoBbl Teopun / A. U. Tanymikun. - [b. m.] : Topstuast nuaus-Tenekom, Hp* 30 100 +
2017. - 496 c. - BBC Jlans. : [caiir]. - URL: https://e.lanbook.com/ book/111043

4 Hetiponnsie cetn : yuebHoe nocobue / C. A. Bakynenko, A. A. XKuxapesa. - CaHKT-
ITetepOypr : Cankr-IlerepOyprckuii TocyAapCTBEHHBINH YHUBEPCUTET MPOMBIIIIEHHBIX Hp* 30 100 +
TeXHoJIorui u au3aina, 2019. - 110 c¢. - OBC "IPR BOOKS" — URL.:
http://www.iprbookshop.ru/102447 .html

5 O6paboTtka ectectBeHHoOro si3bika ¢ TensorFlow / T. I'aneremapa. - Mocksa : JIMK TIlpecc, Sp* 30 100 +

2020. - 382 c. - OBC "Jlanp". : [caiit]. - URL: https://e.lanbook.com/book/140584
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