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PA3EJI 1. XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. Ilenb peau3anuy NPorpaMMel

CoBepIlIeHCTBOBaHNE W/WIH HPHOOpPETeHHEe HOBBIX NPOGECCHOHANBHBIX KOMIIETEHIIUH

CIIyIIaTeIsIMHu B obyiacTu MamrHHOro oOydenus Ha Python.

CoBepieHcTBYyeMble H/HJIN IPHOOpeTaeMble KOMIIETEHIIHH

U IJIAaHHPYEMbI€E pe3yJibTaThbl Oﬁy‘leHl/Iﬂ

Ne IIpuo6peraemsble n/niu Kon 3HaTh/YMeETh
COBepIIEHCTBYEMbIE KOMIIETEHIIHH
KOMIIeTeHIINH

1. | CnocobeH ucronb30Bath OIIK-2 3HaTh: COBpeMeHHbIe HHOPMAIMOHHBIE
COBpEMEHHEBIE TEXHOJIOTWH U NIPOrpaMMHBIE CPeJICTBA IIPH
HH(OPMALOHHBIE TEXHOIOTHU pelIeHnH 3a1a4 pa3paboTKy MoJesiel MallluHHOrO
U IIPOrpaMMHBIE CPEZACTBa, B o0y4eHHs
TOM HHCIIE OTEUECTBEHHOIO VMeTb: BBIOHPaTh COBpEMEHHbIE HHYOPMALMOHHEIE
MPOU3BOZCTBA, NP PELISHUU TEXHOJIOTHH U NIPOrpaMMHBIE CPECTBA IIPH
3a1a4 poeCCHOHAITBHOM pelueHun 3a1a4 pa3paboTKu MozeNied MalllMHHOTO
JeATeJIbHOCTH; 00y4eHHs

2. | CrocoGHOCTH IIPOBOAUTE [TKoc-8 3HaTh: METOBI MAIIMHHOTO O0yUEHUS
aHaJIN3 TaHHBIX C VMeTh: BEIOHpATh M MPUMEHATH C UCIIOJIE30BAHHEM
HCIOJIB30BAHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHI
MH(OPMAIIMOHHBIX MEeTO/Ibl MAIIUHHOTO 00Y4eHHUs AaHHBIX; [e1aTh
TEXHOJIOTHH B 06J1aCTH BBIBOJIBI HA OCHOBE IIPOBEICHHOTO aHAIH3a JaHHBIX
CeJILCKOr0 XO3SICTRA,
5KOHOMHMKH, OyXTajITepCcKOro
y4eTa, CTATUCTUKY, QUHAHCOB
U JIp.

3. | CrmocobeH npoBoAUTb ITKoc-9 3HaTh: TEOPETHYECKUE U TPUKITaHbIE OCHOBEI

AHAJIUTUYECKOE UCCIIENOBAHUE
C TIPAMEHEHHEM TEXHOJIOTHIA
OOJIBIINX JAaHHBIX

NPUMEHEHHS METOIOB MAIIMHHOTO O0YUYeHHU,
COBPEMEHHBIE METO/IbI ¥ HHCTPYMEHTAJIbHBIE
CpeIcTBa aHaIH3a JaHHBIX
VMeTh: aBTOMAaTH3HPOBATH IPOLIECC aHAIN3A
JAHHBIX C TIOMOIIBIO METOAOB MAIIMHHOTO
00yueHHs], BU3yaIU3NPOBATh PE3y/IbTAaThl aHAIH3a
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PA3JIEJ 2. COAEP’KAHUE ITPOI'PAMMbI

2.1. YueOHbIii JIaH NPOrpaMMbl MOBBIIIEHHA KBaJH(PHKAIITA
«MamuuHoe o0y4yenue Ha Python»
Kareropus ciymateneii: pykoBouTeny 1 cuenuanucTel obnactu AlIK, nmpemonaBaTenn

00pa3zoBaTelbHBIX yUpexxaeHuit, corpyanukun HWM, acrnupaHThl, JOKTOPAHTBI, CTYACHTEI
BVY30B 1 Bce, KTO HHTEPECYETCs BOIIPOCaMU pa3pabOTKU Mojenell MaIluHHOrO 00yYeHuUst
Ha Python.

dopma 00ydeHus : NUCTAaHIIMOHHAs.

Cpoxk ocBoenusi: 12 Henens

TpymoeMkocTb mporpaMMsl: 36 akaIeMUIECKHUX 9aCOB

Ne HauMmeHoBaHHEe Bcero B TomM umcie DopMEI

/T DpaszienoB, TeM aK.4acoB aTTeCTalVH,

Cam. | Jlexuum IIpaxr. KOHTPOJIA
pabota 3aHATHA

1 [Pazmen1 IlomroroBka [IpaxTuueckas
ITAaHHBIX 10 4 2 4 pabota

2 |Pazmen 2 Meronsl [IpaxTrueckas
MAaITMHHOTO 00YUeHUS «C 18 6 4 8 pabota
YIUTETIEM»

3 |Pasmen 3 MeTombl [IpaxTraeckas
MaIIHHHOTO 00y4ueHus «0e3 3 ) 5 4 pabota
YIUTETIT

VTorosas arrecranus 3aget

2.2. Y4eOHO-TeMATHYECKHIl MJIaH MPOrpaMMbl HOBbIIIEHHS KBAJIHPHKAHH
«MamuHHoe o0yueHnne Ha Python»

Ne Ne pasziena Bunp! yueOHBIX 3aHATHIH, RO [TnanupyeMsbri
/T KOJI-BO aK. YaCOB pe3yJIbTaT
1 2 3 - 5
1 Pazpen | Jlexmus 1, 2 ak.4. Pipelines 3HAaTh TeopeTHUECKHE U
[ToxroToBk MaIIuHHOTO TIPHKJIaIHBIE OCHOBBI
a JJaHHBIX 06yqu1/I;1 TIPUMEHEHH METOIOB
MAITHHHOTO 00Y4eHHs
[paxTrueckas pabota Nel, | IlpensapuTenpHBIH VMets
2 ak.4. aHaJM3 JaHHEIX BU3Yalnu3upOBaTh
PE3yJIBTAThI aHANIM3a HA
si3pIKe Python
[TpaxTrueckas padota Ne2, Mertomst VMeTh BBIOUpaTh
2 aK.4. 06Hapy)KerI;[ u COBPEMEHHBIC ITAKEThI
BOCCTAHOBJICHHS s3pika Python mpu




Ne Ne paszena Bue! yueOHBIX 3aHATHH, Coneprazne TTnarupyeMbIi
/I KOJI-BO aK. 9acoB pE3yJIbTaT
1 2 3 4 5
IIPOITYLIEHHBIX peLIeHNH 32724
JIAHHBIX ¥ BRIOPOCOB | TOATOTOBKHM IAHHBIX K
pa3paboTke Mozienei
MAalIMHHOro 00yYeHHUs.
CamocrosTensHas paboTa, 4 ITpeno6paboTKa 3HaTh U YMETh
aK.d. JTAHHBIX JUIT BBIOHPATH METOMIBI U
NaTBHERITero HPUMEHSTH METO/bI
OCTPOEHHS npenoOpaboTKy JaHHBIX
MOZETICH IS pvaspaGOTKH
MoJiesIei MaIMHHOIO
MAaITMHHOIO
o0yueHus Ha A3bIKE
00y4eHUs Python
2 Jlexmus 2, 2 ax 4. MeTpuKy Ka4ecTBa 3HaTh COBPEMEHHBIE
Monmenei METOJBI OLICHKH
MAIIMHHOTO peIICHHA 3a/aq
0BydeHns MAIIMHHOTO 00yJEHHS
Jlexuusa 3, 2 axk 4. MeTo B! 3HAaTL OCHOBHEIE
MAalITHHHOTO METOABI MAaITMHHOI'O
0GyUeHHS «C 00Y9EHHUS «C yIUTETIEM»
YIUTETIEMY
IIpaxTuueckas pabora Ne3, PaspaboTka 1 VMeTh BEIOHPATE H
6 ak.4. HACTpOWKa MOZETICH NPUMCHSTE C
KaccrUKATIE HCTIONIE30BaHUEM S3BIKA
Python meTozb!
MaIIHHHOTO 00yJeHHUs
IUIs Kiiaccu(UKaiy
Pasmen I JIaHHBIX; JIeNaTh
MeToms! BBIBOJIBI HA OCHOBE
TNPOBEICHHOTO aHaIH3a
MaIIHHHOI'O
JaHHBIX
06y ermt IIpaxtuueckas padoTa Nod, Pa3paboTka 1 VMeTs BEIOHpATh U
« 2 aK.4. HacTpolika Mozeneit [PUMCHATE C
YHATETICM perpeccHH HICTIONE30BAHUEM S3BIKA
Python meTomb!
MAIIMHHOTO 00yJeHHs
715 PETPECCHH NaHHBIX;
JienaTh BBIBOJBI HA
OCHOBE TIPOBEJIEHHOI'O
aHayM3a JaHHBIX
-CamocTosTelpHas paboTa, 6 PazpaboTka u VMeTs BEIOUpATh U
aK.d. HacTpoiika MoJemeit [IPUMEHATE ©
xraccnuKaipy i | MCTIOB30BAHHEM A3BIKA
perpeccuu Python meTozer
MAIIMHHOTO 00yJeHHUs
JaHHbIX; JeNaTh
BBIBOJIBI HA OCHOBE
NpOBEICHHOTO aHAIK3a
JaHHBIX
3 Paznen III KnacTepHblii aHAIH3 3HATH OCHOBHBIE
MeTtoapl KakK METOJT METO/BI MAIlITHHOI O
Jlexnus 4, 2 ak.4. 06 6
MAaIIXHHOI'O MaIIHHHOTO YHCHHA «0€3
o0y4yeHus 00y4eHusn yIUTEN»
«0e3 ITpaxtuueckast pabora Ne5, 2 Hepapxudeckas VMeTh BHIOHpATh U
YUHUTEILD» aK.4. KJlacTepH3alus MIPUMEHATE Ha S3BIKC




0 Byl yUeOHBIX 3aHATHH ITraaupyeMbli
o Ne paspena AL Y ’ ConeprxaHue Py
/11 KOJI-BO aK. 4acoB pe3yabTar
1 2 3 4 3
Python MeTozb!
MAIIHHHOTO 00Y4EHHUS
«be3 YUUTEILAN; nenarb
BBIBOJIBI HA OCHOBE
NPOBE/IEHHOr0 aHAN32
JaHHBIX
ToctpoeHue VMmeTh pa3pabaThIBaTh
o Ha si3pike Python metoz
MojIeIeh
IIpaktmaeckas pabota Neb, 2 k-cpenHux, AeaTh
KJIaCTEPHOI'O
aK.4. K BBIBOJIBI HA OCHOBE
aHali3a METONIOM X= | e nenmoro aHammsa
CpeIHuX AHHBIX
VMets pa3pabaTeiBaTh
PaspaGoTka o Ha s3p1ke Python
v H
CaMocTosTenpHas paboTa, 2 OIleHKa MOZEeIei MOEIHE KIACTORHALO
aHajiu3a, Acj1aThb
aK.d. KJIACTEPHOTO
BBIBOIBI HA OCHOBE
aHajm3a TIPOBECACHHOI'O aHaJiu3a
JaHHBIX
Pa3znen 3. @opmbl ammecmauuu U OUEeHOUHbIE MAMEPUATIDL
BXOIIHOG TECTHPOBAHHE
dopma poBeeHHS OuHo
Bue1 011eHOYHEIX Tecr u3 10 3ananuii B snexTporHO# Gopme ([Ipunoxenue 1)
MaTepHajIoB

Kpurepnu OLCHUBAHUS

1 — npaBUIBHBLA 0TBET; 0 — HEPABHUIIbHBIH OTBET.
8-10 GayoB — BBICOKHH YPOBEHB,

5-7 GaJIOB — CPEIHUN YPOBEHB,

MeHee 5 — HU3KUH YPOBCHb.

Omnenka He mperycMoTpeHo (TeCTHPOBAHUE IPOBOJUTCA C LEIBIO OIPE/CIICHHA
YPOBHS BIIA/ICHHS MATEPHAIIOM)
BbIXOIlHOG TECTHPOBAHHUE
dopma poBEICHH Ousno

Buanl 0lIeHOYHBIX
MaTepHaIoB

Tecr u3 20 3ananuii B snekTporHOH Gopme (TTpunoxenue 3)

KpI/ITepI/II/I OLICHHUBAHHUL

1 — mpaBuIIBHELA 0TBET; 0 — HENPABHIIBHBIN OTBET.
«3adTeHOY BBICTABIAETCS CIIyIIATelsIM, eclii OHU Habpamm 11 Gamios

Onenka 3auTeHO/HE 3aUTEHO
IIpakTuyeckasi pagora 1 k pasnexay 1
Hazpanue [TpenBapUTEIbHBIA aHAIN3 JaHHBIX

CIpyKTypa H COJEepIKaHue

Jlns paccMarprBaeMoro Habopa JaHHEIX IPOBECTH IpeBapUTENbHbINA
QHAIM3 C IEIBI0 BELIBIEHHS HPOMYIIEHHBIX 3HAYeHHH, BHIOPOCOB,
OIICHKH XapakTepa pacIpeleNeHuil U BBIABICHAA 3aBUCUMOCTER
MEXIy IpU3HAKaAMH.
CtpykTypa paboThL:

1. TlocTpouTh THCTOTPAMMBI HCXOMHBIX MOKa3aTelNeH;

2. TlocTpouTh AHArPaMMEI pACCCHBAHUA,
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3. Tloctpoenme rpaduka «AIMMUK C ycaMU» IS BBIIBIECHUS
BBIOPOCOB;
4. TlocTpoeHHE TEIUIOBOI KapThl /I BBIABICHHS B3aHMOCBA3EH

MEXIY IpA3HAKaMH.

Kputepun oneHHBaHU

OreHKa «3a4TE€HOY» CTABUTCS, €CIIA 00YYAIOIIHICS BEIIONHUI PaboTy B
IOJIHOM 00BeME C COOIIONEHHEM HEOOXOOUMOM IIOCHIEI0BATEIbHOCTH
IOEeHCTBUMH.

Orenka

3auTeHo/He 3aUTEHO

IIpakTHuyeckasi pabora 2 K pasgeiay 1

Haspanwue (mpoexrTa,
pa3paboTKH, ClieHApUS U
T.1.)

Merto 61 OGHAPYKEHUS ¥ BOCCTAHOBIICHHS IPOITYIEHHBIX JaHHBIX U
BEIOPOCOB

CTpyxTypa u coiepKaHHe

Jng paccMaTpuBaeMOro Habopa MJAHHBIX ONPEAENHTH KOIHYECTBO
MPOIYIIEHHBIX 3HaueHU#, u30aBUTH OT IIPOIYCKOB C HaWMEHBINEH
moTepeif B JaHHBIX, OYMCTUTH HAOOP TaHHBIX OT BEIOPOCOB. '
Crpykrypa paboThI:
1. IIpoananu3mpoBaTh BXOAHBIE JaHHEIE;
2. IlpuMeHHTH aNrOpUTMBL PabOTEI ¢ IPOIYIIEHHEIMY 3HAYCHHUAMH H
BBEIOPATH ONTUMAJIEHBIH;
3. Tloctpoenue rpaduka «AIMUK C YycaMH» U1 BBLIBICHHS
BBIOPOCOB;
4. OuumcTuTh HAOOP NAHHBIX OT BEIOPOCOB;
5. Ouenunth npeoOpa3oBaHHBI HA0Op JAHHBIX HA IONHOTY.

Kpurepuu oneHuBaHUA

O1leHKa «3aYTEHO» CTABUTCS, €CITH 00yUJAIOIIHICS BEITOIHIII paboTy B
IIOJIHOM 00BEME ¢ COOIIOAEHUEM HEOOXOIMMOM OCIEN0BATEIFHOCTH
nelcTBUH.

Onenka 3adTeHo/He 3aUTEHO
IIpakTHyeckasi padoTa 3 Kk pa3zaesay 2
Haspanue PaspaboTka 1 HacTpolika Mozenel KiaccupUKayu

CrpyKTypa u cofepKaHue

[TocTpouTh a&ITOPHTMBI Ui KilaccuQUKaluMy AaHHBIX: «JlepeBo
pemenuity, «CrmydaiiHprii necy, «MeTon OIOPHBIX BEKTOPOBY» C
obyuenvem u 6e3. Hactpomth mapameTpsl anroputMoB. OIEHHTH
Ka4eCTBO KTacCH()HUKAIMU U BEIOpATh HAWIYJIIHH aJIrOPUTM.
CrpyxTypa paboTHIL:
1. Tloctpouts MOIENh KiIacCHGUKAIIMHA METOIOM JIEPEBA PEIICHHUH
¢ obyuenuem u 0e3;
2. HacTpouTth mapaMeTps! alrOpuT™Ma ASPEBaA PEIICHU;
3. TloctpouTs MOJIENb KiIaccCU(PUKAIMKA METOJOM CIy4alHBIA JieC
¢ oOyuernueM u 6e3;
4. HacTpouTh mapamMeTpsl anrOpUTMa CIy4JaiHbId JIEC;
5. TloctpouTs MOZENs KIACCH(PUKAIMH METOJOM OIOPHBIX
BEKTOPOB ¢ 00y4eHueM u 6e3;
6. Hactpouth mapaMeTpsl aropuT™Ma OMOPHEIX BEKTOPOB;
7. CpaBHHTH METPHKH Ka4€CTBa IIOCTPOCHHBIX MOZETEH;
8. BrIOpath Jryummii METO KIacCHHUKALUH.

Kpurepuu oneHuBanus

OneHka «3a4TEHO» CTaBUTCA, €CIH 00yJaroIIUiics BEITOIHUI paboTy B
OJTHOM 00BeEME ¢ COOMIOIeHHEM HEOOXOAUMOU MOCIEN0BATENBHOCTH
JICACTBUH.

Onenka 3a4TeHO/HE 3aYTCHO
IIpakTH4yeckas padora 4 K pazaenay 2
Hazpanue Pa3paboTka 1 HacTpoiika MozeIel perpeccuu

CrpykTypa u coepkaHue

PazpaboTtars Momeny perpeccuy aaropuTMamu «JlepeBo pelmeHun» u
«Cryuaitaerii ec» ¢ oOydenmem u 0Oe3. HacTpouTh mnapameTpsl




7

anroputMoB. OIEHUTH Ka4eCTBO PETPECCHM M BBIOpATH HaMIIydIIHi
QITOPUTM.
Crpyxtypa paboTsI:
1. ITocTpouWTs MOMENH PErPECCHH METOJOM JEpeBa PEINEHHH ¢
o0yueHneM u 6e3;
2. HacTtpouTs mapameTpsl aJlTOPUTMA JEPEBA PEILECHHIH;
3. IlocTpouTh MOJIENH PErPECcCHH METONOM CIIyYaWHBIA JIEC C
oOyueHueM u 6e3;
4. HacTpouTh mapaMeTpsl AITOPUTMA CIIydaiHBbIH JIEC,
5. CpaBHHTH METPHUKH Ka4eCTBa TOCTPOCHHBIX MOJIETIEH;
6. BriOpaTh mydmuii METOJI PETPECCHH.

Kpurepun onenuBanms Orenka «3a4TeHO0» CTAaBUTCS, €CJIM 00yJaroIuiics BEITOJIHUI paboTy B
IIOJTHOM 00BEME ¢ COOMIOAEHHEM HEOOXOIUMOM MOCIEA0BATEILHOCTH
HEUCTBUH.

Orenka 3auTeHo/He 3aUTEeHO

IIpakTHyeckasi padora S Kk pazgeny 3

Haszpanmue Hepapxudeckas KiacTepu3aIs

CtpykTypa u cofepKaHue s paccMaTpuBaeMoro Habopa JaHHBIX IIPOBECTH HEPAPXMYECKYIO
KJIACTEPU3AIIHIO, IOCTPOUTH U OIIKCATEH NEHAPOrpaMMy.
Crpyxtypa paboTsIL:

1. TlogroroBuTh  JAaHHBIE  JJIA NMPUMEHEHUS  METoja

HepapXUUeCKON KIIacTepU3alluy;

2. Pa3pabortaTs MOZEINb KIIaCTEpU3alliy;

3. BusyanusupoBaTh pe3yJIbTaTHl C IOMOIIBIO AEHAPOrPaMMBI;

4. CpenaTh BBIBOABL O KQUECTBE KJIACTEPU3ALIUY.

| Kputepuu oneHnBanus OlleHKa «3a4TEHO» CTaBUTCS, €CIIH 00yJaromuiics BEITOIHAT paboTy B
TOJIHOM 00BeMe ¢ COOIIONEHIEM HEOOXOMUMOll TOCIen0BaTENBHOCTH
JEeUCTBHIH. -
Onenka 3auTeHO/He 3aYTEHO
IIpakTnueckas pabora 6 Kk pasgeay 3
Hazpanue HOCTpOCHI/Ie MO,D:GJICﬁ KJIACTCPHOI'0 aHaIn3a MECTOIOM k-CpCI[HI/IX
CrpykTypa u cofiepxKaHue Jlns paccMaTpuBaeMoro Habopa JaHHBIX IPOBECTH KIIACTEPHU3ALIHIO

METOJOM K-CpeHUX, OIpEeAeNuTh ONTHMAIBHOE YHCIIO KIIACTEPOB,
OIMCATh PE3YIBTATHI KIaCTEPU3AIIH.
CrpykTtypa paboTHI:

1. PaspaboraTh MOJENb KIaCTEpU3AUH METOIOM k-CcpeHuX;

2. OmpenenuTh ONTUMAIBHOE YUCIIO KIaCTEPOB;

3. Cruenathb BBIBOJIBI O KAYECTBE KJIACTEPU3ALUY.

Kputepun ornenuBanus OmeHKa «3a4TEHOY» CTABUTCS, €CIIM 00YYJAIONTHICS BHITIONHUI padoTy B
HOJTHOM 06BeMe C COOTIONCHHEM HEOOXOAUMON MOCIEIOBATEIEHOCTH
JCUCTBUH.

Onenka 3a4TeHO/HE 3aUTEHO

Hrorosasi arrecranus

®dopma uTOroBOM 3aueT Kak COBOKYITHOCTH BBIIIOJHEHHOTO WTOTOBOTO TECTa K INPAKTHYECKHUX
aTTecTaluu pabot

TpebGoBanus x BEINOTHEHME HTOTOBOTO TECTA U MPAKTHYECKUX paboT B COOTBETCTBHU C
HUTOTOBOMU aTTeCTalliy | TpeOOBAHMIMHU K KaXI0# 13 paboT

Kpurepuu CrymaTenb CYUTaeTCs aTTECTOBAHHBIM IIPH ITOJIO0XUTEIHHOM OLIEHUBAaHUU
OIlCHHUBAHHS MPAKTUYECKUX pabOT M HTOTOBOT'O TECTHPOBAHUS

Orenka 3auTeHo/He 3aYTEHO




Paszges 4. MaTepuajibHO-TeXHHYECKHE YCIOBHSA Peali3aliH NporpamMmal
st peanu3alliy [IPOrPaMMBI HCTIONB3YIOTCA PECcypChl, pasMeIICHHBIE B CHCTEME

JMCTaHIMOHHOrO obyuerns ®IBOY BO PIAY-MCXA uvmenn K.A. Tummpsazesa
(sdo.timacad.ru), KOTOpkle TO3BOIIOT ~ CIyIIATEISIM  CaMOCTOATENIBHO OCBaWBaTh
CoZlepKaHHE MPOTPaMMBI HIIH OTJENBHBIX €€ Pas/IesioB, HCIOIb3YIOTCA MOOK, OTKpBITEIE

06pa3zoBaTeNIbHbIe B HHTEPHET — PECYPCHI U 1aT(GOpPMBEL

HammMeHnoBaHue Bu 3assaTHI HauMeHoBaHue 000pyAOBaHHUA,
CIIEIHATH3UPOBAHHEIX ' IPOrpaMMHOTO 00€CTIEYEeHH ST
ayuTopuii, KaOUHETOB,
naboparopui
1 2 3
Aynuropus Jlex1pn, BHEAY IUTOPHBIE KOMIIBIOTEPBI,  OINEPalMOHHAS
yueOHBIE 3aHATHS cucTeMa:

Windows - 64-6umnas x86, 32-
6umnas x86; MacOS - 064-
6umnas x86,; Linux - 64-6umnas
x86, 64-6umnas  Power8 /
Power, web-bpaysep - 11060t u3
nepeuucnennvix. Chrome, Safari,
Internet Explorer, Anaconda

LMS Moodle (muctannuonnas | IIpakTHdeckue u 1abOpaTOPHEIE Sdo.timacad.ru

obpazoBaTenbHad mIaThopma 3aHATHAL JlocTym B CeThb HHTEPEHET,

®T'BOY BO PTAY MCXA KOMIIBIOTEPEI M IIPOrPaMMHOE

umenn K.A. Tumupsasesa obecreueHne, MMONIEPKUBAIOLIEES
paboTy caiita

5. YueOHO-MeTOAHYECKOE obecneyeHue IIporpaMMbl

OcHoBHas JuTEpaTypa:

1. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.t
Springer International Publishing AG, 2017 - TekcrT : SneKTpoHHBIA // Springer: |
DIIEKTPOHHO-OHOIMOTEUHAS cucTema. URL:

https://link.springer.com/book/10.1007/978-3-31 0-55723-6#editorsandaffiliations  (zmara
obpamenws: 08.04.2023). :

2 OctpoyX, A. B. CucreMbl HCKYCCTBEHHOI'O MHTEJIICKTA : moHorpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3J., CTep. — Cankr-Tlerep6ypr : Jlaus, 2021. — 228 c.
— ISBN 978-5-81 14-8519-2. — Tekct : »ieKTpoHHbIH // JlaHp @ 3IE€KTPOHHO-
6uGTHoTeuHas cucTeMa. — URL: https:/e.lanbook.com/book/176662

3. Temuposa, JI. A. VIHTeIeKTyalbHbIN aHAIN3 JaHHBIX Ha S3BIKS Python : yge6HO-
MmeTonuueckoe mocobue / JI. A. lemunosa. — MockBa : PTY MUPDA, 2021. — 92 ¢c. —
TeKcT : OSNEKTPOHHEIH / JlaHb : SIEKTPOHHO-OMONHOTEYHAs CHCTEMA. — URL:

https://e.lanbook.com/book/218693



JlomoJIHUTeIbHAS JIATEpATypa:

1, Aunekcees, JI. C. TexHOIOTUN HHTEIJIEKTYAILHOTO aHAIH3a JaHHBIX yUeOHUK AJI
By30B / 1. C. Anekcees, O. B. IllexounxuH. — Canxt-Tletep6ypr : Jlaus, 2022. — 176 c. .
— ISBN 978-5-8114-8299-3. — Tekcr: oneKkTpoHHbIN // JlaHb @ 3IEKTPOHHO-
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NuTepHeT-pecypebl:

1. Amakomma. URL: https://www.anaconda.com/distribution/(OTKpEITEIH ~ HOCTYII)
(0oama obpawenus: 08.04.2023).

2. OduumansHeri caiit Poccrara. URL: https:/rosstat.gov.ru/ (OTKPBITBIH AOCTYII) |
(0oama obpawenus: 08.04.2023).
6. OneHka KayecTBa OCBOCHHUS MPOrpaMMbl

OI.IeHKa KayecTBa OCBOEHUS MPOTrpaMMBI OCYIIECTBIIACTCA Ha OCHOBC PE3YJIbTAaTOB
WTOTOBOM AaTTECTALUH. CI[YHI&TGJII: CYUTAETCA AaTTECTOBAaHHBIM, €CIHM HMECT cpemmﬁ

YPOBEHD U BBIIIC YCBOCHNA MaTepralia 10 BCEM pasgeinaM nporpaMMsbl.

7. O0paszoBaTejbHbIE TEXHOJIOTHH, HCIIOJIb3y€eMble B IIpolecce peaH3alHy
NpOrpamMMbl
B mporpaMme HCIIONB3YIOTCSA PECypPCEl, pasMEIIeHHBIC B CUCTEME JUCTAHIIHOHHOTO
obyuenms OI'BOY BO PIAY-MCXA wumenn K.A. Tumupssesa (sdo.timacad.ru),
KOTOpBIE IO3BOJISIIOT CIYIIATEISIM CaMOCTOSTENBHO OCBaMBATh COICPIKAHHME IPOrpamMel
YT OTHENBHEIX ee paszenos, ucroissyiorcs MOOK, oTKpeIThIE 00pasoBaTenbHBIE H

HHTEPHET — PECYPCHI U IIATQOPMBEL.
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8. CocTraBHTE/H IPOrpaMMBbl

Xapuronosa A.E., KgHJ.90KOH.HayK., OIICHT
/ / A.E. XaputoHoBa /

7,

VIBepxaeHo Ha Kadenpe CTAaTHCTHKH | KkubepHeTuKd VIHCTHTYyTa OSKOHOMMKH H

yrpasierus AIIK

IIpotoxon NeS ot «/¥. S 2210 2023 . %
7

1.0.32B. Kadeapoil CTATHCTHKH U KUOSPHETHKH / A.B. Yxonosa /

~~y 7
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Iproxenue 1
BxoagHoH TeCT

1. Yro TaKoe MalIHHHOE O0y4eHHe:

a) 9T0 WCIONB30BAHAE MAaTEMAaTHICCKUX Mojienell JaHHBIX, KOTOpbIe IIOMOTaroT
KOMITBIOTEpY 00ydaThes €3 HeoCpeICTBEHHbIX HHCTPYKLMK

b) 5TO WUCHONB30BAaHKE MATEMATHICCKUX MojeNnell J[JAHHBIX, KOTOpbIe IOMOTaioT
KOMITHEOTEDY 00YdaThCst ¢ HEMOCPEACTBEHHBIMA MHCTPYKIMAMH

¢) KIIacc METOJOB HCKYCCTBEHHOTO HHTEIIIEKTa, XapaKTepHO! 4epTOd KOTOPHIX ABIACTCA
npsMoe pelIeHne 3aa9u

d) By OMH U3 BAPUAHTOB

2. Yo onpeaessieT AaHHbIE Kak Big data?

a) IIepeoTpeielicHre OTPeEIEHHbIX THIIOB HaHHBIX B HX MaccuBe

b) ux pasmep

¢) TpebGyeMble peCypChI BEIYHCICHIS [ UX 06paboTKu

d) HeT BepHOIO OTBETA

3. Henm3mensieMblii THI JaHHBIX B Python, [103BOJIAIONIHI XpaHUTH 3Ha4YeHHA B BHIC
mocJ1e0BaTeJIbHOCTH:

a) caosaps (dict)

b) xoprex (tuple)

¢) muk (for)

d) crcox (list)

4. Kakasi u3 >Tux (opmM 3amuCH CO3JAaHUHA nepeMeHHOH N KOPPEeKTHa Ha $f3bIKE
NporpaMMHpPOBaHHSA Python?

a)varn=3

b) intn=3

c)n=3

d)n==3

5. M3ydyenne B3aHMOCBSI3H MeXIy ABYMsI epeMEHHBIMH BO3MOKHO Os1arogaps...

a) IByMEpHOMY TpaduKy

b) rucrorpamMmmamM

¢) rpaukaM BpeMEHHBIX PAZIOB

d) Hu oZMH K3 BAPHAHTOB

6. I'padux MoxeT OBITH YI00HBIM NPEACTABICHHEM JAHHBIX, €CJIH...

a) CyIIECTBYeT B3aUMOCBSA3b MEXIILY 00BEKTaMH JaHHBIX

b) 06BEKTEI HaHHBIX IIOKA3BIBAIOT ONPEIEICHHYIO TCH/ICHIMIO

¢) 06a BapHaHTa BEPHBI

d) Hu O[IMH U3 BAPHAHTOB HE ABIACTCS BEPHEIM

7. TlepBBIM 3TANOM BH3YaIH3aHH IAHHBIX SBJISAETCS. ..

a) Gerblit 0030p

b) moctpoeHue rpahuka

C) HHTEpIIpeTalys Pe3yIbTaToB

d) onerka 3G HeKTUBHOCTH

8. Uto 13 nepevncJeHHOro He SBJISETCs rpaguxom?

a) TECTOrpaMma

b) kpyroas q@arpaMmma
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C) PaH)XUPOBAHHBIN psif

d) nemectkoBas [uarpamma

9. Busyanu3anusi 1JaHHBIX N03BOJIsIET HAM O0HAPYKHTb...
a) 3aKOHOMEpPHOCTH

b) TpeHIbI

C) KOppeIsiluu

d) BCE BBIIIETIEPEUHCIIEHHOE

10. Kakoe ci0BO 3ape3epBHpOBaHO B si3bike mnporpammupoBanusi Python pns
co3nanus GyHKOUH?

a) def

b) f

¢) func

d) function
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[Ipunoxenue 2
BeixogHoi TecT
1. 3agaya kiaccupuKanHH — 3TO 3ajayva.
a) omMcaTeNnbHas
b) mpenckazarenbHast
C) KaueCTBEHHAs
d) xomu4yecTBEHHAs

2. 3aja4a KJacTepU3anu — 3TO 3ajava.
a) ommucaTeNbHas

b) npencka3arenbHas

C) KaueCTBEHHAA

d) komuyecTBEeHHAS

3. Eqnaunnl HAGMI0JeHHs], KOTOpPble 3HAYHTEJIBHO OTJIHMYAIOTCH OT OOJILINHHCTBA
APYrHX eANHHI] B HA0ope JaHHBIX:

a) TpaH3aKIHsI

b) mopsiAKOBOE YUCIIO

C) UHTEPBAaJIbI

d) pe3ko BBIAEISIOIIAECS 3HAYESHUS

4. Habop KOHKPETHBIX IPHMEPOB ¢ H3BECTHBIM HCXOA0M:
a) KIIMEHT-CePBEeP

b) xiaccudukaTop

c) y4eOHBIi Habop

d) MHTEIeKTyabHbIN aHAIN3 AaHHBIX

5. IIpeoGpazoBanue JaHHBIX BKJIKOYaeT B ce0sl...

a) pasnelieHre JaHHBIX M3 OJHOI0 UCTOYHMKA Ha HECKOJIBKO HCTOYHUKOB JaHHBIX

b) mporecc H3MEHEHHS aHHbIX ¢ 0006IIEHHOr0 YPOBH: Ha 6ojiee JeTalu3UpOBAHHBIH
¢) oOBeqUHEHNE TaHHBIX U3 OJHOTO UCTOYHMKA C IPYIMMH HCTOYHHKAMK JaHHBIX

d) mporiecc H3MeHEHHUs JaHHBIX C JIETATM3UPOBAHHOIO YPOBHA Ha Oosiee 0000IIeHHbIN

6. - I0JIE3HBIA MeTOJ OOHApYsKeHHS] 3aKOHOMEPHOCTeH B HavaJje mpoiecca
AHTEJUIEKTYaIbHOI'0 AHAJIH32 JaHHBIX.

a) pacu&T MepHI PacCTOSHUSA

b) nepeBo MPUHSATHS PEIICHUN

C) accolMaTHUBHBIE IIPaBUIIA

d) mpuémsl BU3yanu3aluu

g - KJacc MojeJiel, MPUHIHI KOTOPHIX OCHOBAH Ha aHAJIOTHH ¢ paoToi
YeJI0BeYecKOro Mo3ra:

a) HeHpOHHBIE CeTH

b) KmacTepsl

C) AePeBO MPUHSITHS PEIICHHUH

d) mpaBwiio KIaccupUKauu



14

8. Kakasi mepapxuyieckasi CTpPyKTypa y AepeBbeB IPUHSATHS pelieHuii?
a) ECJIN... TO...

b) HA... HHA...

¢) JINBO... JIUBO...

d) KAK... TAK H4...

9. Urto u3 NEePEeYHCJICHHOTO ABJIACTCS MaTeMaTH4Y€CKHM YPABHCHHEM, CBAI3BIBAIOIITNM

nepeMeHHbIe X Hy?
a) perpeccus

b) HHTEPITONAIHS

¢) KJIacTepu3anus

d) sxcTpanosanuys

10. Kakoii m3 53THX IIOKa3aTejieldl fBJfAETCs H3MepeHHEM Ka4uecTBa
perpeccun?

a) cpenHsis apupMeTHIECKas

b) nucniepcus

C) CTaHIAPTHOE OTKJIOHCHHE

d) koo punmeHT NeTepPMUHAINN

11. KosdpuuueHT KOppeJsiiud BCeraa Je;KUT MEeKAy SHAaYeHUSAMH. ..

a)0ul

b)-lul

c)-1u0

d)0m2

12. Yrto W3 TEpPeYUCJeHHOro sBJSIETC METOAOM  MNOCTPOCHHA
KJaaccupuKanun?

a) 1R-anroput™

b) meton Naive Bayes

¢) o0a BapHaHTa BEPHBI
d) By OIWH W3 BApHAHTOB HE ABIISETCS BEPHBIM

13. OnuH U3 METOAOB KJIACTEPHOIr0 aHAJIM32 Ha3bIBaeTCH. ..
a) CTaHIAPTHOE OTKIIOHEHHE

b) k-cpennue

C) perpeccus

d) mucniepcus

14. Kakoii H3 aJIFOPATMOB SIBJIsieTCsl HEPapXHIeCKUM?
a) arJioMepaTHUBHBIN

b) MeTox k-cpenaux

¢) MeTOJ HeUeTKoM Kiactepu3anun C-CpeaHux

d) HM OZMH U3 BapUAHTOB

MOICJ/IH

npaBHJI
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15. Yro u3 mepeuHCcJIeHHOro He sIBJIAETCS METOAOM mepecuéTa pacCTOSTHHH MeKay
KJaacTepaMu?

a) pacCTosHUE MeX Ty OIrKaHIIuMK COCCIAMH

b) paccrosiHEe MEXIY TalbHUME COCCIAMA

C) MeTOJ, MeIuaH

d) MozanbHEIA METOJ

16. Kaxoii B3 aJIrOPUTMOB SABJISIETCS HeHepapxu4ecKum?
a) arJoMepaTUBHBIN

b) IMBU3UMHBIA

¢) meton k-cpeaHux

d) uu onuH K3 BAPUAHTOB

17. Uto Takoe KIacTephbl?

a) JaHHBIE BPEMEHHBIX PAZIOB

b) omHOpOAHEIE IPYTIIIE OOBEKTOB
C) Pa3sHOPOHBIE IPYTITEI O0BEKTOB
d) craTHcTHYECKas COBOKYITHOCTE

18. OnHo#i 13 Mep G;IM30CTH, HCIOJbL3YeMOH B KJIaCTepH3AINM, SIBJISIETCH. ..
a) paccrosiane YeObimena

b) EBKINIOBO PacCTOSHHUE

¢) 06a BapHaHTa BEPHEI

d) HE OZMH U3 BAPUAHTOB HE ABJIACTCS BEPHEIM

19. OGmenpuHATHIH cmocod BH3yalH3aUMH Ppe3ybTaToOB KJACTEPHOI0 AHAJIHN3A
sIBJIseTCS MOCTPOEHHE. ..

a) TECTOTPaMMBI

b) nBymepHOTO TpaduKa

C) AeHAPOrPaMMBI

d) rpaduka BpeMEHHOTO P

20. Uto TaKoe KauecTBO KJacTepu3anuu?

a) CTeIeHb MPUOIIDKEHH) Pe3yJIbTaTa KIIacTepusaliii K HICaIbHOMY PEILeHHIO
b) IIpaBIIIBHBIA BEIOOP KOJIHIECTBA KIIacTepoB

¢) Mepa MIeaIbHOr0 PACCTOSHISA MEX/TY KIIacTepaMu

d) IPUrOAHOCTH IOTYIEHHBIX Pe3yIbTAaTOB ANl TaTbHEMNIIET0 UCCIEeI0BaHNs
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[Tpunoxenue 3

IMpodeccnonanbHbIe KOMIIETEHIIUH 110 HANIPABJICHHIO MOAT0TOBKH
09.03.02 UudopManunoHHBIE CHCTEMbI H TEXHOJIOTHH

Cmocoben IIPHMCHATH €CTCCTBCHHOHAYYHBIC K 06IIICHH>KeHepHBIe 3HaHHUA, MECTOOBI

OIIK-1 MaTEeMaTHYEeCKOr0 aHaIH3a ¥ MOACTUPOBAHHUSA, TEOPETHYCCKOTO H SKCIICPUMCHTATIBHOIO
HCCIIEAOBAHUS B MPO(HECCHOHAIBHON AEATEIEHOCTH,
Crioco6eH ITOHMMATh IPHHIMIIEL PaGOTHl COBPEMEHHEIX HH)OPMAIMOHHBIX TEXHOIOTHA

OIIK-2 H IIPOTPaMMHBIX CPEJCTB, B TOM JHCIIE OT€YECTBEHHOIO MIPOM3BOACTBA, ¥ HCIIONB30BaTh
HX IIPY PEIIEHHH 33124 PO ecCHOHANBHOM NEATEbHOCTH
Crioco6eH permars CTaHgapTHBIE 3a1a9r IPOheCCHOHANBHON NEATEIFHOCTH Ha OCHOBE

OTIK-3 HHGbOPMAITHOHHOH 1 6u6HorpahuyecKkoi KyIbTypPEI ¢ IPIMEHEHHEM HHPOPMAIIHOHHO-
KOMMYHMKAIHOHHBIX TEXHOJIOTHIA U C y4eTOM OCHOBHBIX TPeOOBaHMH
uHGOPMAIHOHHOM 6€30IaCHOCTH

OTIK-4 Cnoco6eH y4acTBOBaTh B pa3paboTKe TEXHUIECKOH JOKYMEHTAlUH, CBI3aHHOHU C
npodeCCHOHAIBHOMN EATENPHOCTHIO C HCIIOIb30BaHMEM CTAaHAAPTOB, HOPM U IIPABUI

OIIK-5 Cnoco6eH HHCTAUIHPOBATH IIPOTPAMMHOE U alllapaTHOE 00eCIIeUeH e UL
uHGOPMAITHOHHBIX ¥ aBTOMATH3HPOBAHHEIX CUCTEM;

OITK-6 CrniocobeH pa3pabaThiBaTh AJITOPUTMEL X IPOTPAaMMEI, IPUTOJHEIE [ IIPAKTHIECKOTO
IpUMEHEHHUS B 0061acTi HHQOPMAIMOHHBIX CHCTEM U TEXHOJIOTHH

OIK-7 CrocoGeH 0CyIIECTBIIATE BRIOOP IIaThOPM B HHCTPYMEHTAIBHBIX TPOTpaMMHO-
anmapaTHBIX CPECTB UL pealrn3aluy HHPOPMaIMOHHbIX CHCTEM

OTIK-8 Cnoco0eH MpUMEHSTh MaTEMaTHIECKHE MOJIEH, METOBI M CPEACTBA IPOSKTHPOBAHHS
HH(GOPMAITMOHHBIX ¥ aBTOMaTU3HPOBAHHEIX CHCTEM.
CnocoGHOCTH IIPOBOAUTE UCCIIENOBAHHUS B IPO(ECCHOHAIBHON JEATENbHOCTH,

[TKoc-1 COCTaBJIATH OTYETHI O ITPO/ICIAHHOM paboTe, TOTOBUTH IIyOIMKAIUH, BHICTYTIATh C
JOKJIaTaMHI

[TKoc-2 CrocoOHOCTH BEHIIONHATH HHTETPAIHIO IPOrPaMMHBIX MOAYJIEH H KOMIIOHEHT

MKoc-3 CriocoGHOCTH BBIONHATE PabOTHI 110 06eCeYeHUI0 (QyHKIMOHNPOBAaHMS 6a3 JaHHbIX 1
ofecreyen o uX HHHOPMaHOHHOK 0€30I1acCHOCTH

MKoc-4 Crioco6HOCTB BBIONHATE Pa0OTEI [0 CO3MAHMIO (MOIUGHUKAIUK) H COIPOBOXKICHHIO
HHGOPMAITMOHHBIX CUCTEM

MKoc-5 Crioco6HOCTH CO3aHMs TEXHIMIECKOM JOKyMEHTAIlHH Ha IPOAYKIHIO B cdepe
MH(OPMAIIMOHHBIX TEXHOJIOTHH, YIIPaBICHHS TEXHUUECKOH HHpopManueh

K06 Cr1ocoOHOCTE BEIIOIHATE paboTHI 110 00CIYKUBAHHIO IIPOrPaMMHO-aMIapaTHEIMU
cpelcTBaMH ceTeil ¥ MHPOKOMMYHHKAIMH

MKoc-7 CrocoGHOCTh HUCIIONIE30BaTh KOMIIOHEHTHI CHCTEMHBIX IIPOrPaMMHEIX ITPOIYKTOB:
KOMITHJISITOPEI, 3arpy34nKH, COOPIIUKY ¥ CHCTEMHBIE YTHIIHTHI
CriocoGHOCTH IIPOBOIUTE aHAJIN3 JAHHBIX C HCIIONB30BaHHEM HH()OPMAIHOHHBIX

[TKoc-8 TEXHOJIOTHH B 00JIACTH CEJILCKOr0 X03HCTBa, SKOHOMUKHY, OyXTralnTepCKOro yuera,
CTaTHCTHKY, ((UHAHCOB U 1Ip.

TKoc-9 Crioco6eH IPOBOIUTH AHAUTHIECKOE HCCISIOBAHNE C TPIMEHEHUEM TEXHOIOTHI

OOJILIINX JAHHBIX




