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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIJIMHE

Kareropus (rpymnma)

KOH 1 HAUMCHOBAHUEC

Kon 1 nammeHoBaHue
WHJUKATOPA TOCTIKECHUS

HaumenoBanue
IOKa3aTelis OLlCHUBaHUS

KOMITETCHIIU I KOMIIETEHIINN pe3yibTaTa 00ydeHHUs 10
KOMITETCHIIUU
JUCIUIUIMHE
Oobmenpodeccuonanbubie | OIIK-2. Cnocoben | OINK-2.1. 3HaTh: TIPHUHITUTIBI
KOMITETEHIINU MOHUMATh TpUHIHUIEL | [IoHMMaeT MPUHIMIGI | pa0OTBI  COBPEMEHHBIX
paboTHI COBPEMEHHBIX | pabOTHI COBpPEMEHHBIX | HH(OPMAITMOHHBIX
WHPOPMALMOHHBIX MHPOPMALUOHHBIX TEXHOJIOTHI u
TEXHOJIOTHH W | TEXHOJIOTHI W TMPOTPAaMMHBIX | MPOTPAMMHBIX CPEICTB.
MPOTPaMMHBIX Cpe/ICTB
cpencts, B ToMm uucie | OITK-2.2. YMeTh: HCIIONb30BaTh
OTEYECTBEHHOTO Hcnonp3yer  COBpEeMEHHBIE | COBpEMEHHBIE
MIPOM3BOCTRA, U | nHQOpMAITMOHHBIC WH(POPMAITMOHHBIC
HCIIONB30BaTh HX IIPH | TEXHOJOTUU M MPOTPAMMHBIC | TEXHOJIOTUH u
peleHrn 3a7a4 | cpelicTBa, B TOM  YHUCIE | IPOrpaMMHBIE CpPEICTBA,
npodeccuoHaNIbHON OTEYECTBEHHOTO B TOM yHcie
JeSITETBHOCTH MPOM3BOJICTBA, MPH PEHICHUM | OTEYECTBEHHOTO
3agad  Tpo(ecCHOHANbHOM | MPOM3BOJCTRA, npu
JeSITEIBHOCTH peleHnn 3a7a4y
npodeccuoHaIbHON
JIESITeTIbHOCTH
OIlK-2.3. Brnaners: BBIOOpOM
OcymecTBiser BBIOOD | COBPEMEHHBIX
COBpPEMEHHBIX WH(POPMAITUOHHBIX
WHPOPMAITUOHHBIX TEXHOIIOTHI u
TEXHOJIOTHH W TPOTPAaMMHBIX | IPOrPAMMHBIX CPEJICTB, B
CpeicTB, B TOM  4YHCJE | TOM qucie
OTEYECTBCHHOTO OTEYECTBECHHOTO
MPOU3BOJICTBA, JUIS pEIICHUs | MPOU3BOJICTRA, TUIst
3ajady  Npo(hEeCcCHOHATIBHOW | PelIeHuUs 3a7a4
JIeSITeTIbHOCTH npodeCCHOHANTBEHOM
JIeSITeTbHOCTH
OIIK-8. Cnocoben | OIIK-8.1. 3HATH: METOJOJOTHIO U
MPUMEHSITh Hcnonb3yeT METOMOJOTHIO U | OCHOBHBIC METO/IbI
MaTeMaTHYECKHE OCHOBHEIC METO/IbI | MaTEeMaTHYECKOTO
MOJIEJIH, METOJIBl M | MaTeMaTH4ecKoro MO/JICITUPOBAHUS,
cpezacTBa MO/ICITUPOBAHHS, KJaccu(UKAIHIO u
MPOEKTHPOBAHUS KIacCHU(UKAIMI0O W YCIOBHS | YCIOBUS  TNPUMEHEHHS
WHPOPMALMOHHBIX H | TIPUMECHEHHUSI MoJieNiel, | MoJeTe, OCHOBHBIE
ABTOMATH3UPOBAHHBIX | OCHOBHBIC METOJIBI M | METOJIBI W CPeACTBa
cucTeM CpeAcTBa  MPOEKTHPOBAHHS | MPOEKTHPOBAHUS
WHPOPMAITUOHHBIX U | “HQOPMAIIMOHHBIX u
aBTOMATH3UPOBAHHBIX aBTOMATHU3WPOBAHHBIX
CHUCTEM, HHCTPYMEHTAJIbHBIE | CHCTEM,
Cpe/IcTBa MOJICIIMPOBAHHUS H | HHCTPYMEHTAIILHBIE
MPOSKTHPOBAHUS cpencTaa
UH()OPMALTMOHHBIX U | MOACTMPOBAHUSI u
ABTOMATH3UPOBAHHBIX CHCTEM | IPOEKTHPOBAHUS
WHPOPMAITMOHHBIX u
ABTOMATHU3UPOBAHHBIX
CHUCTEM
OIIK-8.2. YMeTh: TPUMEHATH Ha
[lpumensier Ha  TPaKTHKE | MPaKTHUKE
MaTeMaTHYECKHe MOJIENY, | MaTeMaTHYECKHe




METOIbI 5 Cpe/icTBa | MOJACIH,  METOABI U
MIPOEKTHPOBAHIIS U | cpencTBa
AaBTOMATHM3allMM CHCTEM Ha | MPOEKTHPOBAHMS u
MPaKTHKE aBTOMATHU3aLMU  CHUCTEM
Ha MPaKTHKE
OI1K-8.3. Bianers: HaBBIKAMU
Ocy1iecTBiseT MOICTUPOBAHHS u
MOJICTUPOBAHNE U | IPOEKTUPOBAHUS
MIPOEKTHPOBAHHUE HH(POPMAITHOHHBIX u
HH(POPMAITHOHHBIX U | aBTOMAaTH3UPOBAHHBIX
ABTOMATH3UPOBAHHBIX CHCTEM | CHCTEM

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

3. Komnerenuusa OIIK-2

I[aHHaH KOMIICTCHIIMA q)opMpreTc;I CICAYIOINMHU JUCIOUIITIMHAMMN.

Cragus

HanmMeHoBaHus JUCHUILIMHBI

1

WH(popMalinoHHbIE TEXHOJIOTUN

ynpaBHeHI/Ie JaHHBbIMH

bonbime naHubie

HHcTpyMeHTalIbHbIE CpeicTBa MH(OPMALIMOHHBIX CUCTEM

I/IHTGJ'IJ'IGKTyaHBHBIC CHUCTCMbI U TCXHOJIOTHH

WupopmannonHasi 6e300acHOCTh

[TporpamMMHas uHXeHepus

Texnonorun 00pabOTKK HHPOPMALTUT

OO|INOO OB WIN

YyeOHast TEXHOJIOTHYECKAs! (TPOEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA

4. Komnerenuusa OIK-8
JlanHast koMrieTeHIs GOPMUPYETCS CISTYIOMUMH JUCITUTITHHAMH.

Cragus

HanmMeHoBaHus AUCHUILIMHEI

1

bonbpuine nanuwie

HHTGHJ’IGKTY&HLHBIC CHUCTEMBI U TEXHOJIOTUHU

MateMaTuuecKrue MeTObl KI/I6epHeTI/IKI/I

MeTo/1bI Hcce10BaHUS ONlepalyii

MeTtoapl u CpCACTBA ITPOCKTUPOBAHU I/IH(l)OpMaLII/IOHHHX CUCTCM.

MoenupoBaHie CUCTEM

Teopm{ I/IH(i)OpMaHI/IOHHLIX MMpoLeCCOB U CUCTEM

TexHonoruu 00paboTKK HHPOPMALIUU

OO |IN|O|OIBW|IN

YyeOHast TexHonornueckas (IpOeKTHO-TEXHOJOTHYECKasl) MPaKTHKa




3. OFbEM /IMCHUIIJIMHBI
OO01mast Tpy10€MKOCTh JUCIIUILIMHBI COCTaBIIsIeT 3 3a4. eauawmil, 108 gacos.
dopma IPOMEKYTOYHOM aTTECTaIUU 3a4eT

Bun yuebHoil paboTbl Bcero | Cemectp
4acoB Ne7
OO01as TpyA0eMKOCTh TUCIMIUIMHBI, Yac 108 108

KonTakTHasi padota (ayAuTOpHBIE
3aHATHSA), B T.4.:

JIEKIUU 17 17
J1abopaTOpHbBIC 17 17
IIPAKTHYECKUE 17 17
IPYMIOBBIE KOHCYJIBTALUU B IEPHOJ] 2 2

TEOPETUYECKOI0 00Y4YEHHUS U
MIPOMEXKYTOUHOI aTTecTaluu

CamocrosiTe1bHAs padoTa CTY/eHTOB,

BKJIIOYAS] HHAUBHYaJIbHbIE U IPYNIIOBbIE

KOHCYJILTALIMH, B TOM YHCJIE:
CamocrosiTenbHast paboTa Ha OATOTOBKY K 55 95
ayTUTOPHBIM 3aHATUSM (JIEKIUH,
MIPAKTUYECKHE 3aHATHSL, JTa0OpaTOpHBIC
3aHSATH)




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/iep:KaHNe H 00beM

Kypc4 Cemectp /

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eOHOM

Harpysku, 4ac

>
14
Ne HauMeHoBaHMeE pasjeia ‘é’ 2 g8
/T (kpaTkoe coziepKaHue) = 9 = g = |52 z 2
S | Zs|55|5EEC
) = = Qo B s E( T
S | 28|88 |8z2F
NS
= =5 [S8
o
1. Paznmen 1. OcHOBHBIE IOHATHS M ONIPeAeJeHus1 00JbIIUX JAHHBIX
BBoaHBIE IONOXKEHUS, IMOHATHE OOJBIIUX JAHHBIX, 4 3 3
oco0eHHOCTH cOopa, XpaHeHHus, 0OpabOTKM M aHaIHM3a
OOJIBIIMX MACCUBOB JAaHHBIX, WCTOYHUKHA OOJIBIIHUX
JAHHBIX, HCIIOJb30BAHUC 6OJII>HII/IX JAaHHBIX B HaYKe,
Ou3Hece,  TOCYAapCTBEHHOM  YIpPAaBJICHUH,  3TaIlbl
HCCIIEIOBAHUS OOJIBIINX TAHHBIX,
2. Pazgena 2. MeToabl aHaJIM3a 00JbIINX JAHHBIX
Knaccudpukanus 3amad  aHaim3a OONBIIMX JTAHHBIX; 8 14 18

IIOCTPOEHHE MoOJeNell W KiIacCU(pHKaLus alropuTMOB
aHaJM3a JAHHBIX; Kiaccuukamms, meton K-Onvkaiimmx
cocezeit; K-means nu C-means kiactepu3anusi, BpeMEHHbIE
PSIBI M PETPECCHOHHBIN aHaIN3; aCCOLMATHBHBIEC TPaBUIIA,
JIepeBbsl  PELICHUH; HCKYCCTBEHHbIE HEHPOHHBIE CETH
(MHC); o/f — TectupoBaHMEe; METOJA OMNOPHBIX BEKTOPOB;
METPUKU TOYHOCTU MOJEIEH.

3. Pa3zmen 3. TexHuyeckue W NMPOrpamMMHBIE CpPeACTBa aHAJM3a O0OJIBIIHUX

JAHHbBIX

Beenenrie B Python, Busyanusanus manaeix B Python;
MalIMHHOE 00y4YeHHe, MPUMEHEHUE MAIIMHHOTO O00YYeHHs
B AHAJINTHKE; BBICOKOTPOM3BOAUTEILHBIC BHIYUCICHHUS:
pacmpesieieHHbIe BBIUMCICHHUS] HAa HECKOJIBKUX CEpBEpax,
BBIYHMCIIUTENbHAS mapagurma MapReduce; mpoekt Apache
Hadoop u ero oskocucrema, Apache Spark u ero
KOMITOHEHTHI; BBIYUCIICHHUS B pealbHOM BpeMeHH, Apache
Storm, Flink; wmacmrabupoBaHue U MHOTOYPOBHEBOE
xpaHeHne naaHHbIX: Teopema CAP; mapagurma NoSQL;
knaccudukanus NoSQL 6a3 gaHHbIX; r1y0OKoe oOyueHue.
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4.2. ConepxaHne NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

No HaumenoBanue Tema npakTH4YeCKOro (CEMUHAPCKOTO) K-BO | camocrostensnas
/1 pasznena 3aHATHS 9acoB pa6ora Ha
JIUCIUATITUHBI MOJATOTOBKY K
ayJUTOPHBIM
3aHATUAM
cemectp No 7
1 OcHOBHbIE IOHATHSA OCHOBHBIE TEPMUHBI U TIOJIOKEHUS, 1 1
U ompezesieHust MpUMEHsIeMbIE B aHAJIN3€ OOJIBIINX
OOJBIINX JTAHHBIX JTAHHBIX
2 DTarpl aHAIKM3a MIPEAMETHOM 00J1acTH 1 1
3 [TpuBeneHne JaHHBIX K BULY, YA00OHOMY 1 2
JUTSL TIOCITISYIOIIeH 00paboTKH
4 MeTtoapl aHanusa Knaccudukanus u kiacrepusamnus 4 2
OOJIBLINX JAHHBIX MeTOA0M k-means u c-means
3) Perpeccronnbiii ananmns 4 2
6 [Iporuo3upoBanrue METOI0M JE€PECBHEB 2 2
peLIeHHI
7 OcHOBBI 0/} — TeCTUpOBaHMS 2 2
8 MeToz ONTOPHBIX BEKTOPOB 2 2
UTOI'O: 17 14
BCETI'O: 27
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHIA
Ne HaumenoBanue Tema abopaTopHOTO 3aHATHUS K-BO | cavocrosrensmas
n/m pasaeiia 4acoB paboTa Ha
JTACITATITAHBI MOJITOTOBKY K
ayJUTOPHBIM
3aHATUAM
cemectp No 7
1 Texnanueckue u BosmoskHocTH si3pika Python st 4 4
MPOrpaMMHBIE aHanu3a JaHHbIX. [oAroToBKa M OUKMCTKA
Cpe/IICTBa aHATN3a TAHHBIX
2 OOJIBIINX JAHHBIX Kraccudukarust MetogoM K-Omrmkaimmmx 4 6
cocefiel ¥ KJTacTepU3aIisi MeTO10M K-
means
3 ITocTpoeHue perpecCHOHHBIX MOJIeNen 4 6
4 ITocTpoeHne HCKyCCTBEHHOM HEMPOHHOM 5) 8
cetu. Knaccudukanus ¢
ucnonp3zoBannem MHC
HUTOT'O: 17 24
BCETO: 41

4.4. Conep:xxaHue KypcoBOIo MpoeKTa/padorsbl

He npemycMOTpeHO y4eOHBIM IIIaHOM




4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3ajaHms,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

He npenycMoTpeHO y4eOHBIM ILIAHOM

5. OHEHOYHBIE MATEPHUAJIBI UIS1 IPOBEJEHUSA TEKYILIETI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanuzanus KOMneTeHIuu

1 Komnerenmuss OIIK-2.

Cnocoben
MH()OPMALIMOHHBIX TEXHOJOTHH U TMPOTPaAaMMHBIX CPEJICTB,

IIOHMMAaThb IMPHUHIIUIIBI pa6OTBI COBpPEMEHHBIX

B TOM YHCJIC€ OTCYCCTBCHHOI'O

MMPOU3BOJACTBA, U UCIIOJIB30BATh UX NIPHU PCIICHUHU 3a1a4 HpO(l)CCCHOHaHBHOfI JACATCIIBHOCTHU

HaumeHnoBanue HHAWKAaTOpa JOCTHXKCHUA

Ucnionb3yembie cpeacTBa OIICHUBAHUS

KOMIICTCHIIUH

OIlK-2.1. CobecenoBanue, 3anmra 1a00paTOpPHON pabOTHI, TECTOBBII
TTouumaer IIPUHIAIIBI pa60TH KOHTPOIJIb, yCTHI)IP'I OIIPOC, 5K3aMCH
COBPEMEHHBIX UH(pOpPMAITMOHHBIX

TEXHOJIOTUH B IIPpOrpaMMHBIX CPpCACTB

OIIK-2.2.

CobecenoBanne, 3amuTa J1AOOPaTOpHOH pabOTHI, TECTOBBIN

I/ICHOHB3yeT COBPEMEHHEIE KOHTpPOIJIb, YCTHI)II\/'I OITPOC, SK3aMCH
nH()OpPMAIMOHHBIC TEXHOJIOTUH u

MpOrpaMMHBIE CpPEICTBA, B TOM YHCIE

OTEUYECTBEHHOTO MIPOU3BOJICTBA, npu

peleHuun 3aja4 npodecCHOHATbHON

JIeSITEIbHOCTH

OIIK-2.3. CobecetoBanue, 3amura j1ad0paTOpHON PabOTHI, TECTOBBIM
OcymiecTBusieT  BBIOOD  COBPEMEHHBIX | KOHTPOJIb, YCTHBI ONPOC, K3aMeH
UH(OPMALIMOHHBIX TEXHOJIOTHI u

MPOrPAMMHBIX CpPEICTB, B TOM 4YHCIE

OTE€YECTBEHHOTO IIPOU3BOJCTBA, TS

peleHus 3a7a4 npodecCHOHATbLHON

JIeSITETbHOCTH

2 Komnerenmusi OIIK-8. Criocoben MPUMEHATh MaTeMaTUYECKUE MOJIENIA, METOAbl U CPEACTBA
MPOCKTUPOBAHUS WH(DOPMAITMOHHBIX M aBTOMATU3UPOBAHHBIX CHCTEM

HanmeHnoBaHMe MHAMKATOPA DOCTHKESHHS
KOMIICTCHIIMH

Hcnonb3yembie cpeacTBa OIEHUBAHUS

OIIK-8.1.

HCHOJ’IB3y€T METOOJOJIOTHKO H OCHOBHBIC
MCTOABI MATEMATUYCCKOI'0O MOACIIMPOBAHUAA,
KHaCCI/I(I)I/IKaL[I/IIO U YCJIOBUSA TPHUMCHCHUS
MO,ZIGJ'IGI\/’I, OCHOBHBLIC MCTOABI M CpPECACTBaA

MMPOCKTUPOBAHUA I/IH(I)OpMaI_II/IOHHBIX n
ABTOMAaTU3HWPOBAHHBIX CHCTEM,
HHCTPYMCHTAJIbHBIC cpeacTBa
MOACIINPOBAHUA n MMPOCKTUPOBAHUA

I/IH(I)OpMaI_[I/IOHHLIX U aBTOMATU3HUPOBAHHBIX
CUCTEM

CobecenoBanue, 3amunra 1a00paTopHON pabOThI, TECTOBBIH
KOHTPOJIb, yCTHBIN ONPOC, 3a4€T

OIIK-8.2.

CobecenoBanne, 3amuTa J1aOOpaTopHO paboTHI, TECTOBBIN




[Ipumensier Ha TpakTHKE MaTeMaTUYECKUE
MOJEIIH, METO/IbI u CcpeacTBa
MPOEKTUPOBAHUS U aBTOMATHU3ALMU CHUCTEM
HA MPAKTUKE

KOHTPOJIb, YCTHBIN OIPOC, 3a4ET

OIIK-8.3.
OcymecTBiser MOJICJIUPOBAHUE u
MPOEKTUpPOBaHHE  HMH(DOPMALMOHHBIX U

ABTOMATU3HWPOBAHHBIX CUCTCM

CobecenoBanue, 3amura Ja00paTopHON pabOTHI, TECTOBBIH
KOHTPOJIb, YCTHBIN OIPOC, 3a4ET

5.2. TunoBbIe KOHTPOJIbHBIC 3alaHUsA 1JIAA HpOMe)I(yTO‘IHOﬁ arTrecralnmmn

5.2.1. IlepeyeHb KOHTPOJbHBIX BONIPOCOB (THIOBBIX 3aIaHUI)

IJIF 3a4YeTa
HaumenoBanue CopepxaHue BOIIPOCOB (TUMOBBIX 3aJaHHI)
Ne pas3nena
/1 JUCIUTLTAHBI
1 [TonsTue Gonmpmmx qaHHBIX. OTIMYUTETHHBIE TPU3HAKU OOJIBIINX
JTAHHBIX.
2 Ocobennoctu cOopa, XpaHeHus, 00pabOTKH U aHaK3a OOJIBIINX
OcHoBHbIE
MacCCHBOB JIaHHBIX
MOHSITUS U
3 Metobl 1 cpencTBa paboThI ¢ OOJBIIMMU TaHHBIMHU.
olpeeIeHUs
4 Hcroynuku 00JIbIINX JaHHBIX.
OOJBIINX JaHHBIX
S) DraIbl HCCIIeTOBAHUS OOJBIINX JTAHHBIX.
6 MeTobl MOATOTOBKY M OYMCTKH JaHHBIX. CrIoco0BI 00paboTKH
HEMOJIHBIX JIaHHBIX.
7 Knaccudukanms anroputMoB 00pabOTKH JaHHBIX.
8 OneHka pe3yabTaTOB MOJIEIMPOBAHUS U aHAIN3A JaHHBIX. MeTpuKuU U
BaJIMIaLINs.
9 Knaccudukanus 3agau ananuza O0NbIIUX JaHHBIX
10 MeTo/p! penieHus 3a1a4 KJacCU(pUKalUU U KIacTepu3alun
11 Penienue 3a1auu kiaaccuuKanui MeTo1oM K-OmmKaiinmx coceiei.
12 Pemienue 3a1auu Kiaactepusaimu MetooM K-means
13 AcconmatruBHble paBuia. Mepsl onpeeneHus acCouanuil.
14 [Mpunnun ApPriori. AATOpUTM U OTpaHWYEHUS UCTIOJIb30BaHHUS.
15 Meton nepeBneB pemeHuil. [IpaBuia noctpoenust. MeTo ciy4aifHbIX
Metonabl aHanIn3a A nep P P p ALy
aecoB. OTIHYMS ¥ IPEUMYIIECTBA.
OOJIBIINX JTAHHEIX -
16 HckyccTBeHHbIE HEMpOHHBIE ceTU. Pertaemble 3aaun aHaIM3a JaHHBIX
1 ocHOBHBIE BUJIbI apxutektyp MHC.
17 Heiipon B UHC, npaBuna u pyHKIMM akTUBallUK HEHpPOHA.
18 Crnioco6s1 06yuennii UHC.
19 HccnenoBanue mpeaMeTHOM 001acTu ¢ HCIOIb30BaHUEM O/ —
tecTupoBanus. CTpaTerusi CHUKEHUS AICUIIOHA.
20 Knaccudukaiys MeToI0M OMOPHBIX BEKTOPOB
21 [TpunHuMnb! XpaneHus 1 00pabOTKU OONBIINX TAHHBIX.
Pacnipenen€éHHple BBIUMCIEHUS.
TexHuueckue u
22 Brruncnurensnas mapagurma MapReduce.
MIpOrpaMMHEIE
23 npoekT Apache Hadoop u ero skocucrema.
Cpe/ACTBa aHaJIN3a
24 GOJIBIIIX TAHHEIX Apache Spark u ero KOMIOHEHTHI; BEIYUCICHUS B pEaTbHOM BPEMEHH.
25 MacmrabupoBaHue 1 MHOTOYPOBHEBOE XpaHEHHUE IaHHBIX: TeopemMa

CAP.




26

27

ITapagurma NoSQL; knaccudukarus NoSQL 6a3 naHHBIX.

['my6okoe oOydenue. ANropuTMsl ri1yookoro ooydenus. OTindue ot
3a7a4 aHaAJIM3a JaHHBIX.

5.2.2. IlepeyeHb KOHTPOJbLHBIX MATEPHUAJIOB
JJI51 3alIIUThI KYPCOBOTI'0 MPOEKTa/ KYPCOBO padoThl

He mpexycMoTpeHO y4eOHBIM IIIaHOM

5.3. TunoBble KOHTPOJIbHbIE 32/IaHUS (MAaTePHAJIbI)
JJISl TEKYLero KOHTPOJIA B ceMecTpe

5.3.1. 3agaHns 1 KOHTPOJIbHBIE BONIPOCHI ISl J1a00PATOPHBIX padoT

Boimonnenue naGopartopHoil paboThl mpeanojaraeT JEMOHCTPAIMIO CTYAEHTOM pPe3yJbTaTOB
BEITIOJTHEHUS 33JIaHWH, a UMEHHO OTYeTa M HEOOXOIUMBIX (aillIoB (JOKYMEHTOB HIIU IPOTPAMM).
3amuTa 1abopaTOpHBIX pabOT MPOBOAUTCA IyTeM coOeceOBaHUs 10 KOHTPOJIBHBIM BOIIPOCAM.

Tema
. Kparkoe 3a1anue .
1abopaTopHOii M KoHTpobHBIE BOPOCH K JTA00paTOpHOU padboTe
nabopaTopHOi paboThI
paboThI
Bo3MoxxHOCTH O3HaKOMHTKCS C Hepeqncnm‘e OCHOBHBIE BO3MOYKHOCTH OMOJIMOTEK aHaAIU3a JaHHBbIX

si3pika Python ms
aHaau3a JaHHBIX.
ITonroroska Hu
OYHCTKA JAaHHBIX

oubnmmorekamu Python mst
aHanu3a JaHHbIX: NumPy,
Pandas, Scikit Learn,
Matplotlib, TensorFlow.
Hcnonp3oBats 1361k Python
JUTS IPUBEICHHSI UCXOTHBIX
JIAHHBIX K BUAY, YIOOHOMY
JUTSI TIOCJIETYFOIIETO aHaIH3a.
O6paboTaTh HEMOJTHBIE
JIaHHBIE, BEIOPOCHI U
aHOMAJIMU B JaHHBIX.

Python

Ha3zoBuTe mpuHIMITBI BEIOOPA MPU3HAKOB YISl aHATIHM3a JaHHBIX. JlI1st
4ero 3T0 He00X0IUMO?

[Mepeuncnure KPUTEPUU IPYNITUPOBKU MPU3HAKOB.

MaiiTe omnpeneneHUe HEMOJHBIM JaHHBIM. Kakue yrpo3sl HECyT B
ceOe HemoJHbIC TaHHbIC?
[epeuncnure MeToabl  00pabOTKU
IIPEUMYILECTBA U HENOCTATKHU.

KaK TUIIBI JAaHHBIX BJIMAKOT Ha MPUMCHCHUC aJITOPUTMOB JJIA HX
aHanmza?

HCTIOJIHBIX JaHHBbIX, ux

Krnaccudukanms | Onpenenuts KIacchl st B uém cocrout 3ana4a kinaccudukauuu? [pusenure npuMepsl.
MmerozoM k- UCXOJHBIX JaHHBIX. MaiiTe onpeseneHue NOHATHIO KiIacCU(PHUKATOP.
OmrKaiImmIx PeanusoBath anroputm [epeuncnure MeTOABI pelIeHNS 3a1a4H KIaCCH(UKAIINH.
cocenei u k-Grmkaimux coceneit u Kakne ocoOeHHOCTH JaHHBIX BIUSIOT HAa BBIOOD KiaccupukaTopa?
KJIaCTEpH3aALUL UCIIOJIB30BaTh €r0 A B uém cocrout metox K — Gmmkaimux coceneit.
MmerozoM k- peleHus 3agauu B uém cocrour 3agmaua knacrepusanuu? Jlalite onpenencHue
means KJ1accU(UKAIMU UCXOTHBIX HOHATHIO KJIacTep.
JTaHHBIX. HazoBute 3Tams! KJIaCTEpPHOTO aHAIN3A.
PeanuzoBats ajroputm [lepeuncianre METPUKH PACCTOSHUS MEXIY Napoil 0OBEKTOB.
K-cpemHuX M UCTIONB30BATH [lepeuncanre METPUKH PACCTOSTHUN MEXTy KJIacTepaMH OOBEKTOB.
€ro JUIs peuIeHNs 3a1auu [lepeuncaure METOIBI KIIaCTEPU3ALNU
KJIACTEPHU3aLNH UCXOTHBIX B uém cocrout meton K-cpemanx?
JIaHHBIX
Ioctpoenue IMoctpouts Mozens B uém cocrout 3a1a4a perpecCMOHHOro aHanu3a?
PErpecCUOHHBIX MHOTO(])aKTOPHO! JINHEHHOM B uém ommmume  mpocTol  JIMHEHHOHW ~— perpeccMM  OT
Mozenen perpeccun. IIpoBecTn onieHKy | MHOTO(aKTOpHOH?
aJIeKBaTHOCTU MOJETH. Cnoco0sb1 BEIOOpa (hakTOpoB AJIst MHOTOaKTOPHOH perpeccun’?
[epeuncnaure METOBI KOPPEISIUOHHOTO aHATIH3A.
B 4ém cyTh MHOTO(aKTOPHOTO JMHEHHOTO PErPECCHOHHOTO aHAIN3a
Ioctpoenue PazpaboTars apXUTeKTYypy U W3 gero cocToUT UCKyCCTBEHHAsl HEHPOHHAs CETh?
HCKYCCTBEHHOM noctpouts MTHC. Pa30outs Kakwne 3amaun pemarotcs ¢ ucrnonaszoBanneM MHC?
HEUpPOHHOM CEeTH. | UCXOJIHbIE JaHHBIC HA JIBE [TpuBeanTe BO3MOKHBIE QYHKIMH aKTHUBAIIMHA HEHPOHA.
Knaccudpukarmust | BEIOOPKH: 00y9aronIyro u Kakwne metonsr 06yuenust UHC BeI 3HaeTe?
c tecToBy0. O6yunts MHC Ha | OOBsicHHTE CyTh MeTOZa 0OpPaTHOTO TPAMEHTHOTO CITyCKa.
HCTIONBb30BaHUEM | MCXOTHBIX JaHHBIX H Henocrarkn MTHC 1 BO3MOXHBIE CITIOCOOBI UX yCTPaHEHUS.
HUHC IIPOBECTU OLEHKY TOYHOCTHU

noctpoenHoit MTHC.




5.3.3. Tectnl

KonuuecTBeHHass olleHKa YMEHHM W HaBBIKOB IPOU3BOJUTCS HA OCHOBAHHM PE3YJIHTATOB,
MOJIYUEHHBIX B XOJ€ 3JIEKTPOHHOTO TecTUpoBaHUs Ha Oa3e cepBepa VeralTest. CtyaeHT noikeH
MIPOWTH YEThIPE TECTUPOBAHMSI, TTOJIYUUB 0 KAKIOMY MUHUMYM OIICHKY «YyJIOBICTBOPUTEIHLHOY

TecThl mpencTaBiIAOT cobol HAOOPHI 3a7aHUil (BOMPOCOB) CIEAYIOIIMX THHOB: "EXWMHWUYHBIN
BbIOOp oTBera", "MHOXecTBeHHBIH BbIOOp oTBeta", "ComoctaBienue", "BBoa umcioBoro oreera'.
BBoj mwnu BeIOOP MPaBUIIBHOTO OTBETA B KaXKIOM 3aJaHUM olleHuBaeTcs 1 (onHuMm) 6amiom. Brog wiun
BBEIOOP HEMPABWJILHOTO OTBETA B KAXKJOM 3alaHuu oneHuBaetcs 0 (HyneM) 6ammoB. Kaxkeiii BepHBIN
BapuaHT OTBETa B Bompoce ¢ "MHOKECTBEHHBIM BHIOOpOM OTBeTa" olleHMBaeTcs 1 (ogHUM) OaymoMm.
Kaxxnas npaBuibHO ycTaHOBIIEHHAs CBA3b B Borpoce Tuna "ComnocrtaBieHue" oneHuBaercs 1 (oaHUM)
Ooasmmom. Takum oOpa3om, B KaxJAOM W3 3aJaHuid Tuna "MHOXXECTBEHHBIM BBIOOp oOTBeTa" M
"ComnocraBnenue" MokHO HaOparh Oonee 1 (omuHoro) Gamma. s BompocoB ¢ "MHOKECTBEHHBIM
BBIOOpOM OTBeTa" BBIOOP XOTS OBl OJHOTO ONIMOOYHOTO OTBETa OOHYJISET KOJIMYECTBO OAalIOB,
HaOpaHHbIX B 3afanuud. s BonpocoB tumna "ComocraBineHue" ykazaHue XOTs Obl 0JTHOW OMIMOOYHOM
CBSI3M OOHYNSIET KOJMYECTBO OamnoB, HaOpaHHbIX B 3anaHuu. [IpoueHT HaOpaHHBIX OasioB
OTIpeICIIAETCS KaK JI0JIsI HAOpaHHBIX OAJUIOB OT MAKCHMAIILHOTO KOJIMYECTBA 0AJIOB, COACPKAIIUXCS B
TecTe.

Hacrtpoeunbie mapamMeTpbl TECTOB YKa3aHHBIX TUIIOB IIPUBEICHBI B CJICIYIOLIEH TabIuIIe:

Ne [Tapamerp 3HaueHue napameTpa
1 | KongecTBO BOIPOCOB (3aaHMiA) 10
2 | KonruecTBO MOMBITOK BBITIOJTHEHUS 5
3 | Bpems Ha npoxoxaeHrue, MUH 30
4 | Ilpodunb oreHUBaHUSA [TpoueHT HaOpaHHBIX Onenka
0asoB
90 u Gonee OTJIIMYHO
Ot 70 o 90 XOpOIIO
Ot 50 1o 70 YJIOBJIETBOPUTEIHHO
Memnee 50 HEY/IOBJIETBOPUTEIHHO

5.4. Onucanue KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS

[Ipy mpomexyTo4HOM arTecTaniuu B (opMe 3ayeTa HCIONb3YEeTCs CIeAYIoIast
1IKaja OLEHUBAHMS: 3aYTEHO, HE 3aYTECHO.

Kpurepusimu oneHnBaHus JOCTUKEHNN ITOKA3aTENIEH SBISIOTCS:

HaumenoBanune Kpurepuii onieHnBanus
MOKa3aTeNs
OIICHUBaHUS

pe3ynbTaTa 00y4eHus

0 JIMCIUTITHHE

3HaTh. IPUHLIAIIBI 3HaHUE TEPMUHOB, ONPEJIETICHHHN, TOHATHI: NHOOPMALIMOHHBIE TEXHOJIOTUH, COCTaB
paboThI coBpeMeHHbIX | UHGopManuonHbix  cucteM (MC); npuHIMIBL ¥ METOABI  B3aUMOJCHCTBHUS
MH(QOPMALIHOHHBIX rereporenHbix MC; xiaceer UC.

TEXHOJIOTUH U

IPOrPaMMHbIX 3HaHWe OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHUH, IPUHITUIIOB
O06BeM 0CBOGHHOTO MaTepHaa

CPEACTB.
ITonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3J10KEHUS U UHTEPIIPETALIMY 3HAHUMI




YMmerb:
UCIIOJIb30BaTh
COBPEMEHHBIC
uH(pOpMaLMOHHbIE
TEXHOJIOTUH U
HPOrPaMMHBIC
CpEJ/ICTBa, B TOM
qucIe
OTEYECTBEHHOTO
IPOU3BOJICTBA, MIPU
pELICHUH 33/1a4
npodeCcCHOHATBHOM
JIeSATEITLHOCTH.

OcBocHue MCTOAMK -YMCHHC PCIIATH IMPAKTUYCCKUC 3aJa4U, BBIIIOJHATH TUIIOBBIC
3a[aHusl: YCTAHABIMBATh M HACTPAUBATh CETEBbIC ONEPAIIMOHHBIC CUCTEMBI U
UCTIONIb30BaTh UX CEPBHCHBIC BOZMOKHOCTH JUTS PEATU3AIMH U MTOJICPKKH
NC; ucnonb3oBars 6a3oBbie GyHKIMU At HacTpoiiku MC

YMeHHE HWCIIONB30BaTh TEOPETHUYCCKHE 3HAHWSA UIS BBIOOpPA METOOWKH PEIICHUS
3aJ1a4, BRIIOJIHEHNS 3aJaHUN

YMenue MPOBCPATH PCHICHUC U AHAJIM3UPOBATL PE3YJILTAThI

YMeHue KaueCcTBeHHO O(OpMIISITH (MPE3CHTOBATH) PEIICHUE 3a/1ad U BBITOJHEHUS
3aJaHuNn

Baaners: BeIOOpOM
COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHH 1
MIPOrPaMMHBIX
CpPE/ICTB, B TOM YHCJIC
OTEYECTBEHHOT'O
MIPOM3BOJICTBA, JIISI
pelIeHus 3a1a4
npodeccuoHaIbHON
EeITENBHOCTH

HaBbiku perienns cTaHnapTHRIX/HECTAHAAPTHBIX 3a7a4: IPUEMAMU U METOAMU
peanuzauuu u oTianku padorsl UC; metonamu agmunuctpupoBanus UC;
METOJIaMH HaCTPOMKH M perieHus 0a30BbIX 3a1a4 1o peanu3anuu UC;
o0muM ¢GyHKIIMOHAIOM cpesl peanu3anuu VC.

O0BEM BBITOJIHEHHBIX 3aIaHUI

KauecTBo BBINOIHEHUS TPYIOBBIX AEHCTBUI

CaMOCTOATENIbHOCTD TUTAHUPOBAHUS BBIITOJIHEHUS TPYIOBBIX JIEHCTBHIMA

3HaTBL: METOI0JIOTHUIO
Y OCHOBHBIE METO/IbI
MaTEeMaTHUYECKOTO
MOJICTTUPOBAHMSI,
KJaccu(UKaIHio 1
YCIIOBUS IPUMEHEHHS
MojeJe, OCHOBHBIE
METO/IbI U CPECTBA
MIPOEKTUPOBAHUS
WH(OPMAITMOHHBIX U
ABTOMATHU3HPOBAHHBIX
CHUCTEM,
MHCTPYMEHTaJIbHbIE
CpencTBa
MOJIETTMPOBAHUS U
MIPOEKTUPOBAHUS
WH(POPMAILMOHHBIX U
ABTOMATHU3UPOBAHHBIX
CHUCTEM,;

3HaHUE TEPMHUHOB, ONPEACICHUM, MOHATUI: TEXHOJIOTUHY, CTAHAAPTHL U IPUHIAIIBI
pa3pabotku o0bekroB MC M cucreM B ILEJIOM. CTaHAAPTbl U MPUHIUIIBI
pa3pabotku o0bekToB 1C.

3HaHNUE OCHOBHBIX SaKOHOMCpHOCTeﬁ, COOTHOHICHI/Iﬁ, IIPUHOMUIIOB

OO0BEM OCBOSHHOT'O MaTcpuaja

ITonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U30KEHUS U UHTEPIIPETALMN 3HAHUHI

YMerb: IpUMEHATH
Ha IIPAKTUKE
MaTeMaTH4YEeCKUe
MOZENHN, METOBI 1
cpencraa
MIPOEKTUPOBAHNUS U
aBTOMAaTU3aLUH
CHCTEM Ha IPAKTHKE.

OcBoenne MCETOJUK - YMCHUC PCIIATh IMPAKTUYCCKUC 3aJia4H, BBIIIOJIHATE THUIIOBBIC
3a/aHus. BHEAPATH pa3padaTbiBaeMble MOIYIH U OOBEKTHI B CO3[aBAEMYIO WU
cymectByonryto UC. BueapsaTte paspabareiBaeMble MOAYIH U OOBEKTHI B
cymectytomyro MIC. Buenpsite pa3pabaTeiBaeMble MOAYIH U OOBEKTHI B
coznaBaemyto MC.

VYMeHnne HCI0Ib30BaTh TCOPECTUYCCKUEC 3HAHUA JIA BI)I60pa MCTOJUKH PCHICHUA
3aJa4, BBIIIOJTHCHUA 3aZ[aHHﬁ




VYmenne MPOBCPATH PCHICHUC U AHAJIM3HUPOBATL PC3YJIbTAThI

YMeHne kadecTBEHHO o(opMIIITh (IIPEe3eHTOBATh) PEIICHHUE 33a/1ad W BBITIOJIHCHUS
3a1aHuI

Buaners: HaBbikamu | HaBbiku penieHust CTaHAAPTHBIX/HECTAHAPTHBIX 33/1a4; UHCTPYMEHTAIbHBIMU
MOJIEJIMPOBaHUs u | cpeactBamu pazpadbotku MC; ciocobamu ananusa, conpspkenus yacreit UC u
MIPOEKTUPOBAHUS yCTpaHEHUs OIMOOK MpU BHEAPEHHH 00BbEKTOB pa3zpadoTku. Criocobamu
WHPOPMALIMOHHBIX | | aHANM3a, conpsbkeHus yacteit VIC u ycTpaHeHrs ommOOK MpyU BHEIPSHUT
aBTOMAaTH3HPOBAHHBIX | 00BEKTOB pa3paboTku. HcTpyMeHTanbHbIMU cpenicTBamMu pazpadotku HC.

CUCTCM. - »
OO0BEM BBIIOJIHEHHBIX 3aIaHUI

KadecTBO BBIIOJIHEHUS TPYAOBBIX ACHCTBUI

CaMOCTOSITEILHOCTD TJIaHUPOBAaHUA BBINOJIHCHUSA TPYAOBBIX JIeNCTBUN

OHCHKa IpernoAaBaTCiIcM  BBICTABJIICTCA  HMHTCTPAJIbBHO C y‘IéTOM BCCX
IoKazarejien u KPpUTCPHUCB OLICHUBAHUA.

Ouenka chOpMUPOBAHHOCTHU KOMITETCHIIUI IO MOKa3aTeNt0 3HAHUS.

Kpurepuit YpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
3HaHue TepMUHOB, | He 3HaeT TepMuHOB |3HAET TEPMUHBI H 3HaeT TEpMUHBI U |3HAeT TepMUHBI U
OIIpEJIETICHUHM, U ONIpeACICHUN OIpENIEIICHUS, HO ONpENEIICHUS ONpeAeTICHHS, MOXKET
MIOHATUI JOIYCKaeT KOPPEKTHO
HETOYHOCTHU chopMyIHPOBATH NX
(hopmyTHpOBOK CaMOCTOSITETIHHO
3HaHue ocHOBHBIX |He 3HaeT oCHOBHBIE |3HAET OCHOBHBIC 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
3aKOHOMEPHOCTEH, |3aKOHOMEPHOCTH M |3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,  |3aKOHOMEPHOCTH,
COOTHOIICHUH, COOTHOIIICHMS, COOTHOIIEHMS, COOTHOILICHU, COOTHOIICHU, ITPUH-
IIPUHLIUIIOB IIPUHIHAIIBI IIPUHITUIIBI IIPUHIOMUIIBI IIOCTPO- |IHUIIBI IIOCTPOCHUA
IIOCTPOCHHS 3HAHUH  |mocTpoeHus 3HaHUil |CHHS 3HAHWIL, UX  |3HAHUMH, MOXKET
UHTEPIIPETUPYET U |CAMOCTOATENBHO UX
HCIIONb3YET MOJIYYUTh U
HCII0JIb30BaTh
O6nem ocBoenHoro | He 3naer 3HaeT TOIBKO 3HaeT Marepuan OGnanaer TBEpABIM 1
Marepuaa 3HAYUTEILHOM YacTH | OCHOBHOM MaTepuai | JUCUUIUIMHE] B IOJIHBIM 3HAHUEM
Marepuasa JUCLUILIHBL, HE JIOCTATOYHOM Marepuana JUCLUILIU-
TUCIHUIIINHBI YCBOUII €T0 IleTaJIeﬁ oobeMe HBI, BJIaJICCT JOIOJIHU-
TeJIbHBIMY 3HAHUSIMU
TTonHnoTa oTBeToB Ha|He maer oTBeThHl Ha Haer HenomnHbie Haer otBersl Ha  |/laeT momHbIeE,
BOIIPOCHI OOJIBIIUHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE BCE|Pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOTIPOCHI - IIOJIHbIE Ha MOCTaBJICHHbIE
BOIIPOCHI
YeTkoCTh Wznaraer 3nanus 6e3 |Manaraer sHanusi ¢ (W3naraer 3Hanus  |M3naraer 3HaHus B
U3JI0KEHUS U JIOTUYECKOU HapyLICHUSMHU B 0e3 HapyLIeHUH B |JIOTHYECKON
HHTEpIpETAMy  |OCIEI0BATENBHOCTH | JIOTHYECKOM JIOTUYECKON [IOCEN0BATEIBHOCTH,
3HAHUUN I10CJIEA0BATEIBLHOCTH |IIOCIICIOBATCIIb- CaAMOCTOATCIIBHO UX
HOCTH HHTEPIPETUPYS U
aHAJIM3UPYS
He wmroctpupyer | Boimonaser Brimonnser Beinonnsier
U3JI0KEHUE MOSICHSAOIME CXEMBI | ITOSICHAIOIIHE MOSICHSTFOIIINIE PUCYHKH
MOSICHAIOIUMU U PUCYHKH PUCYHKH U CXEMBI  |H CXEMBI TOYHO 1
cXeMamu, Heﬁpe)KHO nc KOPPEKTHO U AKKypaTHO, paCKpbIBas
pUCYHKaMU U omnOKaMu IIOHSITHO ITOJIHOTY YCBOCHHBIX
NIpUMEepamMu 3HAHMH
Hesepno uznaraer u | [lomyckaet I'pamoTHO 1 11O I'pamOTHO U TOYHO
HUHTEPIIPETUPYET HETOYHOCTH B CYyILIECTBY W3JaraeT 3HaHus,
3HaHUSA W3JI0KEHUU U W3JIaraeT 3HaHus | JenaeT
MHTEPIPETALIH CaMOCTOSITEIIbHbIE




3HAHUHA

| BBIBOIBI

Omnenka chopMUPOBAaHHOCTH KOMIIETCHITHH 110 TTOKA3aTeN0 Y MCHUSL.

Kpurepuit YpoBEeHb OCBOEHHUS U OLICHKA
2 3 4 5

OcBoenune metoauk -| He ymeer pemates  |C momonauTensHON |Jlomyckaer I'pamoTHO HcTIONB3yET

YMEHHE pelaTh MIpaKTHYECKHE ITOMOIIBI0 MOXKET HETOYHOCTU IIPH  |METOJUKH, YMEET

MIPAKTUIECKUE 3aJauy, BEINOJIHAT |pelarhb pereHun peliath Bce
3aJ]a4M, BBITIOJIHATh | TUIIOBBIC 3aJ]aHUsI  |IPAKTUYECKUE MPAKTUYECKUX NpPaKTUYECKUE 3a0a4H,

TUIIOBBIE 3aJaHUA 3aJla4M, BBIIIOJIHATE (337184 U BLITIOHATE BCE
TUIIOBHIE 33/1aHUS,  |BBIIOJIHEHHUU

JIOTTYCKAET OMHOKH

TUIOBBIX 3aJaHUN

THIIOBBIC 3aJJaHUA

VYMmenne
HCII0JIL30BATh
TEOPETUUECKUE
3HAHUS JJ1s BEIOOpa
METOJTUKU PEIICHHS
3aJa4, BBIIIOJTHCHUA

He ymeer
UCIIOJIb30BaTh
TEOpETHIECKHE
3HAHUS I BEIOOpa
METOJUKH PEIICHUS
3a/1a4, BEITIOJTHEHUS
3a1aHUI

C IOIOJHUTENLHOMN
IIOMOIIBI0 MOYKET
BBITIOJTHUTB BEIOOD
METOIUKU PEIICHHS
3anad. Ipu
BBIIIOJHEHUH

Ywmeer
HCIIOJIb30BaTh
TEOpETHIECKHE
3HAHMS 1715 BEIOOpa
METOJIUKHU PEIICHUS
3a1a4, JOIMyCKaeT

CaMOCTOSTEILHO
MOJKET CIEeIaTh
BBIOOpA METOTUKH
pelleHus 3aad,
BBITIOJIHAET BCE
3aJlaHus 0€3 OIINOOK

3alaHuN 3ajaHuil fomyckaer (HETOYHOCTH IIpH
OLTHOKH BBITIOJTHEHUN
3alaHui
YwMmenue nposepsaTs | He ymeer mposepsite | [IpoBepsaTh IIposepsiet OO6naznaet TBEpABIMU
pelieHue u pelieHue u pelieHue, ¢ pelieHue B YMEHUSIMU IPOBEPKH
aHAJIN3UPOBATH aHAJIN3UPOBATH JOTIOJTHUTEILHON JIOCTaTOYHOM peLICHUS U aHAIn3a
pe3yabTaThl pe3ynbTaThI IOMOIIBIO MOXKET o0beme, mpu pe3ynbpTaTOB
AHAJIN3UPOBATH aHaJIuz3e
pe3yJIbTaThI pe3yJIbTaToB
JOITyCKaeT
HETOYHOCTH
YmMenue He ymeer Brinonaser Brinonuser KauectBeHHo U Ha
Ka4eCTBEHHO KaueCTBEHHO MOSICHSIFOLIAE CXeMbI| O(opMIIeHHEe BBICOKOM YPOBHE
opopMIIATH oopmIsTh 1 PUCYHKH peleHus 3a1a4 1 |0OpMIISIET pelIeHue
(npe3eHTOBaTL) (Hpe3eHTOBaTb) He6pe>1<Ho HC BBIIIOJIHEHUSA 3aJ1a4 ¥ BBIIIOJIHCHUA
peutenue 3ajay u pEeIICHUC 3a1a4 U OLIMOKaMHU Sa)Z[aHI/Iﬁ SaIlaHI/Iﬁ
BBITIOJTHCHUS BBIITOJIHEHHUS 3a/1aHUM KOPPEKTHO U
3aaHui IIOHSTHO

Orenka c(hOpMHUPOBAHHOCTH KOMITIETECHIIMH 110 MoKa3aTero MeTh HaBBIKH.

Kputepuit YPpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
HaBbiku pemenns | He moxer C nomonuuTensHOM | MoKeT BBIMOTHUTH |CaMOCTOSITEIbHO
CTaHJAPTHBIX/HECTA | BBIIOJIHATH PEILICHUS |IOMOILBIO MOXKET  |peIleHHe MOJKET BBITTOJIHUTH
HJAPTHBIX 33]a4 | CTaHJApPTHBIX 33/1a4 |BHINOJIHUTE PEIIEHNS |CTAHJAPTHBIX/HECT |pelIeHne

CTaHIAPTHBIX/HECTAH
JIapTHBIX 3a]1a4,
JIOTTYCKAET OIIUOKH

aHJapTHBIX 3a]1a4,
HO JIOITyCKaeT
HETOYHOCTH

CTaHIapTHBIX/HECTaH /1A
PTHBIX 33144

O6ném He Beimonnser Bemnonnsier 3ananus |Beinosnser 3ananus | BeinonHseT Bech
BBINIOJIHEHHBIX ~ [3HAYMUTEJIBHYIO YaCTh |TOJBKO TI0 B JIOCTATOYHOM 00BEM 3aJaHUH.
3a/laHui 3a/1aHui 110 OCHOBHOMY obbeme Ob6nanaer TBEpABIM U
JMCLUILIAHE Marepuany TIOJIHBIM 3HAHHEM
JOUCLMILUINHBI, HE MaTepHrajia JTUCHUIIIN-
YCBOMJI €ETO aeTanen HBI, BJIaA€CT JOIOIHU-
TEILHBIMU 3HAHUAMHU
KauectBo He Beimonnser Hmeer HaBbIKK Hmeer HaBbIKK Ob6nanaer TBEpABIMU
BBIIIOJTHEHHS TPYJOBBIE IEHCTBHS | BBIOJIHCHHUS BBIIIOJIHEHHUS HaBBIKAMM BBITIOJIHCHUS
TPYJOBBIX JEHCTBUI TPYAOBBIX JEUCTBUM | TPYIOBBIX TPYJIOBBIX J€HCTBUI

TOJIBKO IO
OCHOBHOMY

JICVICTBUI B
JOCTATOYHOM

110 BCEMY MaTepuaity
JUCIHIUIMHEI, BIaJIeeT




MaTepuary
JUCTIUTUTNHBI, HE
YCBOMJI €0 JIeTallel

00BeEME

JIOITIOJIHUTCIIbHBIMM
HaBBIKaMH

CaMOCTOSITEILHOCTD
TUTAHUPOBAHUS
BBINIOJIHEHMS
TPYJOBBIX JCHCTBHIA

He Bemonnuser
IUTaHUPOBAHUS
BBITOJIHCHUS
TPYIOBBIX JEHCTBUN

Honyckaet
HETOYHOCTH IIPU
IUTAHUPOBAHUHI
BBITIOJTHEHMS
TPYJIOBBIX ACHCTBUI

CaMOCTOSITEJIBHO U
TPaMOTHO
BBIIIOJIHSET
IJIAHHPOBAHHE
BBIIOIHEHUS
OOJIBLINHCTBA
TPYIOBBIX
JeUCTBUI

CaMOCTOSTEIBHO U
IPaMOTHO BBIMOJIHSICT
IJIAHUPOBAHUE
BBITIOJIHEHMS BCEX
TPYJOBBIX JCHCTBHIA




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

HaunmenoBanue crienuaibHBIX IIOMEILIEHUN U
MTOMENICHUH JJI CAMOCTOSITEIbHON pabOThI

OcCHAILEHHOCTD CIIEMUAILHBIX IOMEIIEHUN U
MTOMENICHUH JJI1 CaMOCTOSITEIIbHOM pabOThI

Ay,I[I/ITOpI/IH JJI1 JICKIIMOHHBIX 3aHATHH

000py10BaHbI CHeIUaIu3uPOBAHHOMN
MeOenbpl0, MOOWJIBHBIM HWJIM CTaIllMOHAPHBIM
MYJIbTUMEAUNHBIM TTPOEKTOPOM, TIEPEHOCHBIM
AKpaHOM, HOYTOYKOM, WUIM KOMIIBIOTEpPOM Ha
0a3e 0JIHO WM IBYXBSJIEPHBIX TPOIIECCOPOB C
TaKTOBOM yacToToi He MeHee 2 I'T'1, o0beMoM
OTepaTUBHOW mamMsaTH He MeHee 2 [0 wu
»kecTkoro aucka no 500 I'0; mokanbHas ceTh ¢
nponycKHOM crocoOHocThI0 100 MOuT/C

Kommnbrorepueie  Kiaccsl
71a00paTOPHBIX 3aHATHH

AJi1 IIPOBCACHUA

000py10BaHbI CHelHalIn3upOBaHHON
MeOeIbi0, KOMITbIOTEPaMU C YCTAaHOBICHHBIMU
IIPOrpaMMHBIMM TMIPOJYKTaMH Ha 0a3e OJHO
WIH JBYXbBSJIEPHBIX MPOIECCOPOB C TAKTOBOM
yactoroi He wMeHee 2 ITn, oObpemoM
ONEpaTUBHOM mamsATH He MeHee 2 [0 wm
skectkoro aucka no 500 1'0; mokanbHas ceThb C
MpoIyckHoi cnocobHocteio 100 Mobwurt/c,
OPUHTEPHl  WJIM  MHOTO()YHKIIMOHAJIbHBIC
ycrpoiicTBa opmatoB A4, A3.

[Tomemienust Ui caMOCTOSITEIBHON PaOOTHI
oOyuaromuxcst

000py10BaHBI CHealIn3upOBaHHON
MeOenblo, KOMIBIOTEPHOW  TEXHUKOW ¢
BO3MOXXHOCTBIO ~ TOAKIIOYEHHUS K  CETH
«HTepHeT» W olecneueHHeM JI0CTyna B
AIIEKTPOHHYIO MH(}OpPMaLIOHHO-
00pa30BaTeNIbHYIO Cpely OpraHU3aLuU

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPaHsIeMOe MPOrPaMMHOe oO0ecneueHne

No [TepeueHsb TMIIEH3MOHHOTO MTPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAFONIETO TOKYMEHTA
o0ecreyeHusl.

1 Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscription
V6328633. Cormnanienue 1eiiCTBUTEILHO
¢ 02.10.2017 mo 31.10.2023

2 Microsoft Windows 10 Cornamenne Microsoft Open Value Subscription

KopnopaTtusHas V6328633. Cornamenue aeiicreutensho ¢ 02.10.2017

mo 31.10.2023). dorosop noctaBku [10
0326100004117000038-0003147-01 ot 06.10.2017

3 Kaspersky Endpoint Security Cy6nuniensnonnsiit morosop Ne 102 ot 24.05.2018.

«Crannmaptabeiii Russian Edition» Cpoxk npevictBus junen3un 10 19.08.2020

I'paxxnancko-mipaBoBoii JloroBop (KonTpakt) Ne 27782
«[TocTaBka MpoATICHNs TpaBa IMOJIb30BAHMS (JIUIICH3UH)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
neiicrBus nunensun 19.08.2022r.

4 Google Chrome CBoboano pacnpoctpansemoe [10 coryiacHO ycioBuAM
JMLEH3HMOHHOTO COTIAIICHHS

5 Mozilla Firefox CBoboano pactpoctpansemoe 10 coriacHO yciaoBHsIM
JMLEH3HOHHOTO COTIAIICHHS

6 Microsoft Visual Studio 2013 noroBop Ne63-14x ot 02.07.2014

3 Cucrema KOMIBIOTEPHOIO TECTHPOBAHUS | MEKTpoHHOE nuchbMo oT 06.04.2008




snanuii VeralTest (cereBas Bepcus VeralSoft
0e3 orpaHUYCHMIA)

VirtualBox CBobomno pacmpoctpansiemoe IO coriacHo

YCJIOBUAM JIMICH3UOHHOI'O COIIAIICHUA

ok w

6.3. [lepeueHb y4eOHBIX U3IAHMI U YUeOHO-METOAMYECKHX MATEPHAJIOB

Kemnexep, . Hayka o manHbIx: 6a30BbIi Kypc : yueOHoe mocobue : [16+] / JI. Kemnexep, b.
Tuphu ; Hayu. pen. 3. Mamenbsipos ; nep. ¢ anri. M. benoronosckoro. — Mocksa : AnbliuHa
[Ta6mumep, 2020. — 224 c¢. : cxeM., Tabm. — Pexxum nocrtyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mara oOpamenus: 21.02.2022). —
ISBN 978-5-9614-3170-4. — TekcT : 3JIeKTPOHHBIH.

Jlebenen, A. C. Meroasl Big Data : yue6HO-MeTonuueckoe mocobue / A. C. Jlebenes, 11I. T.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 c¢. — Tekcr : anekTpoHHbIH // JIaHb :
NMEeKTpoHHO-OnOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/182452 (mara
obpamenusi: 20.02.2022). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENECH.

XKeneznoB, M. M. Meroabl W TEXHOJOTUH O0OpabOTKM OONBIIMX JMaHHBIX : Y4eOHO-
MeToauueckoe mocooue / M. M. XKene3nos. — Mocksa : MUUCHU — MI'CVY, 2020. — 46 ¢. —
ISBN 978-5-7264-2193-3. — Tekcrt : snekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/145102 (mara ob6pamenus: 20.02.2022). —
Pexxum mocTyna: s aBTOpHU3. MOJIb30BATEIICH.

WHTenneKkTyanbHblii NPEAUKTUBHBIA MYIbTUMOJAIBHBIA aHAINU3 CIA0OCTPYKTYPHUPOBAHHBIX
oonpmmx ganabix / H. T, Spymkuna, M. A. Aanpees, I'. FO. I'ycpkoB [u ap.]. — YIIBSIHOBCK :
YalI'Ty, 2020. — 220 c¢. — ISBN 978-5-9795-2088-9. — Tekcrt : anekTpoHHbli // Jlanp :
MEeKTpoHHO-OnOMoTeunas cuctema. — URL: https://e.lanbook.com/book/170653 (mara
obpamenusi: 21.02.2022). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENICH.

6.4. IlepeyeHb MHTEPHET PeCypPCoB, NPodecCHOHAIBLHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

http://it.bstu.ru — Caiit kadenpsr nabopManoHHbIX TexHOoJorHi BI'TY um. B.T.
[lyxoBa.

http://ntb.bstu.ru. - OdurnmanbHbIi caiiT HaydYHO-TeXHHUECKOH OnbmmoTeku BI' TY
uMm. B.T'. [llyxosa.

Www.Nn-t.ru — Hayka u TexHuka" - 35ieKTpoHHasi OMOIMOTeKa.

www.nature.ru - "Haydnast cetp" - Hay4YHO-00pa30BaTEIbHbIE PECYPCHI.
WWW.intuit.ru - "MaTepHeT-yHUBEPCUTET MHOOPMAITMOHHBIX TEXHOJIOTHI".



http://it.bstu.ru/
http://ntb.bstu.ru/
http://www.n-t.ru/
http://www.nature.ru/
http://www.intuit.ru/

