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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMIIETCHIIMI B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTHI W aHanu3a JaHHBIX, HEOOXOIUMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
WHTEPIPETALMIO JAHHBIX C UCTI0JIb30BAaHUEM COBPEMEHHBIX HHCTPYMEHTOB 1 MeT010B. OCHOBHBIE

3aJa4d OCBOCHHA NHUCHHUIIIMHBI:

M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
XpaHeHUs, 00padOTKU U MPEJICTABICHHS JaHHbIX.
OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JAaHHBIMM, CICTeMaMM OM3Hec-aHAJIMTHKYU U HanpasieHusmu Data Science.

Hayuntbcss npUMEHSTH CUCTEMBI XpAaHEHHMS W BHU3yalIM3allMUd JAaHHBIX,
BKJII0Yasl POCCUMCKHE PELICHHUS.
Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABIICHUE OINOOK.
OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.
M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.

[IpnoGpectn NpPaKTUYECKUH OMBIT PAOOTHI

CUCTCMAaMU IJId pCUICHUA 3aaa4 OM3HEeC-aHAIMTHKH.
HayuuTbcst HHTEpPIPETHPOBATh PE3yJIbTAThl AHAIN3A U IPUMEHSTh UX JUIS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISFOTCS 3HAHUS,
yMeHMsI, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ynbTaToB OOyYEHUs MO JAUCLUUIUIMHE (MOAYIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

¢ low-code u no-code

Tabnuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

PesynbTarel 00yueHus IO JUCIUILTUHE

HMCCIIEIOBAHUM C

Kon u Konn
HazBanue (dhopmyrpoBKa
OIIOI BO, | $opmymiposka WHUKaTOpa Koz
COKpameHHOC KOMIIETEHIINN JOCTHIKCHUS peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETEHIINN
TaTa
54.04.01 OIIK-2 : OIIK-2.3B : P/l 3HaHUE | COBPEMEHHBIX HAIlpaBICHUN
«duzaitn» CmocobeH [Ipumensier Pa3BUTHS KOMITBIOTEPHBIX
M-113) paboTarts ¢ MIPOTpaMMHBIC TEXHOJIOTHIA

Hay4HOM HHCTpyMEHTanbHbIe | PJI1 | YMeHue | mpUMeHATH COBPEMEHHBIE
JUTEPaTypOH; cpeacTBa A HAalpaBJICHUs] KOMITBIOTEPHBIX
cobupars, pemneHus TEXHOJIOTHH ISl XpaHEHH,
aHAIN3UPOBATh | CTaHAAPTHBIX 337124 00pabOTKH | TIPECTaBICHHS
u 0600maTh npodeccnoHanbHOMI JTAHHBIX
pe3yJIbTaThl ACATCIIBHOCTH PJI1 HaBeik | paboThI ¢ HHCTpYMEHTaAMH
HayIHBIX ABTOMATH3HPOBAHHOW 00pa0OTKU
HCCJICIOBAaHUM; I/IH(bOpMaIII/II/I
OIICHUBATh
MTOJTyICHHYIO
nHpopmanuio;
BBITIOJHATH
OTJeIbHbIC
BU/IBI paboOT Ipu
MIPOBEJICHUH
HaY4HBIX




MIPUMEHEHUEM
COBPEMEHHBIX
HayY4HBIX
METOJIOB;
CaMOCTOSATEIHHO
oOyJaTbes;
npuodpeTaTh U
UCIIONIb30BaTh B
NIPaKTUYECKOU
JEATEILHOCTH
HOBBIE 3HAHUS U
YMEHUS;
y4acTBOBAThH B
Hay4HO-
MPaKTHYECKUX
KOH(EpEeHIINSX;
JeTaTh TOKIIa (bl
M COOOIIIEHUS

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHMS

BocnuTarteibHble 3a1a4n ®opmupoBaHue HeHHOCTeH IeneBbie OpUEHTUPBI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U NTATPUOTU3MA

Pazsurne NnaTpuoTrU3Ma u Fpa)K,Z[aHCKOﬁ [VMaHm3M BHuMaTeIsHOCTD K JCTalIsIM
OTBCTCTBCHHOCTH y FyMaHHOCTB

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

®opmMupoBaHUE OTBETCTBEHHOTO . JMCUMIIIMHUPOBAHHOCTD
Co3unaTensHBIN TPy
OTHOIICHUS K TPYY Camooby4enue

(I)OpMHI)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbI MBINLJICHUS

q)OpMI/IpOBaHI/Ie OCO3HaHusA ICHHOCTH
HAyYHOI'0O MUPOBO33PCHHUSA U KPUTUYCCKOT'O FyMaHI/IBM CucteMHOE MBIIIJICHHE
MBIIJICHWA

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI OﬁlIIeHI/IH

DopMUpOBaHNE HABBIKOB MMyOIUYHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
BBICTYIUICHHS U IPE3EHTALUN CBOMX UAEH B3aUMOYBaXXEHHE B3aMMOIIOMOILb

2 Mecto aucuuniauHbl (MoayJsi) B crpykrype OIIOIT

Hucunmmua «TexHonorun WCKyCTBEHHOrO HMHTEJUIEKTa» OTHOCUTCS K biioky 1
Jucuunauael (MOAYIH)



3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJMYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Tpyno- O0BbeM KOHTAKTHO# paboThI (Yac)
€MKOCTb
Cemectp
Ha3zpanue dopma Yacts (0D0) Breayu- dopma
OIIOII o0yue- W Kype AynuropHas A CPC aTTec-
VII TOpHas
BO HUS (3DO0, GE) Beer Talunl
0300) .E. cero
nek. | mpak. | Jsab. NA | KCP
40401 | 640 | Mo1B 1 2 37 | s | 2| o | 1| o] 3 3
Junzaiin

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa IucuMmianel (Moayas) ajas O®O

TemaTuyeckuii miaH, OTpaKAOUIMN COAEpKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeeH B Tadmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEATeIbHOCTH U (HOpMBI
TeKymero Koutpodis s OPO

Kon pe- Koin-Bo yacoB, OTBeicHHOE HaA

dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKyLIEero KOHTPOJIL
00y4YeHUs
KoMIbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHEeHUs,
1 | obpaboTku, aHanM3a u Pl 2 0 0 2 MPaKTHIECKOe 3a/1aHne
MPEeICTaBICHUS JAHHBIX U
nHdopMaImu.
AHanm3 TaHHBIX, OOJIBILIHE
aHHBIe, HanpaBieHus Data
2| ° ’ P Pl 2 0 0 2 MPAKTUYECKOE 3aJJaHHE

science, CHCTEMBI OHU3HEC-
AHAJMTHKH.

CucreMsl XpaHEHHS U
3 | BU3yanHM3aluu JaHHBIX. P12 2 0 0 2 MPAKTUYECKOE 3aJJaHHE
Poccuiickuii cerMeHT pbIHKA.
TloaroToBka TaHHBIX AT
aHaNM3a ¥ BU3yalIN3alum.
4 | HavanbHbIe HABBIKH. Pa3 0 4 0 2 MPAaKTUYECKOE 3a/IaHKe
Tabmu4HBIE IPOIIECCOPHI,
(hopMaThl XpaHEHHS JaHHBIX.
5 Hucnosgie i HeMCIOBbIE P2 0 4 0 2 MIPAaKTUYECKOE 3a/IaHKe
JTaHHBIE (BBIOOPKH, BEKTOPBI).

6 YncnoBsle XapaKTePUCTUKH

BLIGOPOK. P/3 0 2 0 5 MPaKTHYECKOE 3a]aHne
7 | HeuncnoBble naHHBIE. PJ13 0 2 0 5 MPaKTHYECKOE 3aJaHne
MaccuBbl JaHHBIX
8 (raradpeitv). P2 0 2 0 0 MPAaKTUYECKOE 3a/IaHKe
TIpumeHeHe METO/IOB
9 | kmacrepuzanyuu PO1, P12 0 4 0 5 MPAaKTUYECKOE 3a/IaHHe
(cerMeHTaIys)
10 | Mertoas! KiaaccuUKAIHH. P/1, P/I2 0 4 0 5 MPAKTHYECKOE 3aJJaHHE
11 S(I;I_%TOZ%H xmacca low-code, P/1, P2 2 6 0 5 MPAKTHYECKOE 3aJJaHHUE

Hroro mo Tadjmiue 8 28 0 35




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

Tema I KomnvromepHuvle mexHonro2uu Kax UHCMpYMeHm XpaneHus, 00pabomku, aHaiusa u
npedcmasieHust OAHHbIX U UHDOpMayuu.

Copnepxanne TeMbl: COBpeMECHHBIE HAIPABIICHUS! PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH.
Mertonbl 1 cpeficTBa XpaHEeHUs, 00paObOTKH, aHAIIN3a U MIPEICTABICHHS JAHHBIX U HH()OPMAIHH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITHS, TPAKTUYECKOE 3aHSITHE.

Bunbsl camMocToSTENbHON MOATOTOBKH CTYIACHTOB IO TeME: TEOPETHYECKasi MOJTOTOBKA,
KOMITHIOTEPHOE MOJICTIMPOBAHNUE.

Tema 2 Ananuz oannulx, Oonvuue 0anuvle, Hanpasnenus Data science, cucmemvl OuzHec-
AHAIUMUKU.

Conepxanrie TeMbl: OCHOBHBIC METOJBI aHAIM3a JAaHHBIX, pa3Iudus HanpaBieHuil Data
science, UX MPaKTUICCKOE IPUMECHEHHUE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKIIUS, IPAKTHYECKOC 3aHATHE.

Bunbel caMoCTOSTENIEHON MOATOTOBKH CTYJACHTOB IO TeME: TEOPETHYECKasl MOATOTOBKaA,
KOMITBIOTEPHOE MOJICITHPOBAHHE.

Tema 3 Cucmembl Xxpanenus u uzyaiusayuy 0auHvix. Poccutickuil cezmenm pulHKa.

Conepxxanne Tembl: Kiaccuduranms cucTeM XpaHEHUS M BU3yalU3allMH JIaHHBIX.
ITprMephl TaKUX CUCTEM OT OTE€YECTBEHHBIX ITPOU3BOJUTEIIEH.

@®opMbI U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIE
TEXHOJIOTMH: JIEKIUSA, IPAKTUYECKOE 3aHATHE.

Bunsl camocTosATENpHON MOATOTOBKM CTYAECHTOB II0 TEME: TEOpPETHYECKas MOJArOTOBKa,
KOMIIBIOTEPHOE MOJCIIMPOBAHUE.

Tema 4 I[loocomosxa oOauubix O aHAIU3aA U BU3YAIU3AUUU. Hauanvnvie mnaswixu.
Tabnuunvie npoyeccopwl, hopmamul XpaHeHusi OGHHbIX.

Conepxanue Tembl: opmupoBanue aatadppeitmoB B TabnuyHoM npoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommnboOk (4MCIOBBIE JAHHBIE), KATETOPUHU
Ha3BaHbl I0-Pa3HOMY, 0ObEMHEHUE KAaTErOpUH.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, TPAKTUYECKOE 3aHSTHE.

BI/I)II)I CaMOCTOSITETbHOM IMOATOTOBKU CTYACHTOB IO TEME: TCOPETHUYCCKAsA IOATOTOBKA,
KOMITbIOTEPHOE MOJIETMPOBAHNUE.

Tema 5 Hucnosvie u neyucnogvie Oanuvie (8b100PKU, BEKMOPYLL).

Copepxanue Tembl: J{MuCKpeTHBIE, HENpepbIBHBIE JaHHble. B ueM orinume. CriocoObl
BU3YaJIU3allUH OT/IEJIbHBIX MOKa3aTeslel U 3aBUCUMOCTEH.

@®opMBbI U METOABI TMPOBEACHUS 3aHATHUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHS, TPAKTUYECKOE 3aHATHE.

Bunsl camocTosITeNbHON TOATOTOBKH CTYIEHTOB 10 TE€Me: TeOpeTHYecKas MOATOTOBKA,
KOMITBIOTEPHOE MOIETTMPOBAHUE.

Tema 6 Hucnogwvle xapakmepucmuku 6b100poK.

Conepxanne Tembl: CTaTHCTHYECKas! OTICHKA YUCIIOBBIX JTAHHBIX.

@opMBl ¥ METOJBI TPOBEACHUS 3aHITHI 1O TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUSI, TPAKTUUIECKOE 3aHSATHE.

Buasl camocTosTensHON MOATOTOBKM CTYACHTOB IO TEME: TEOpeTHYecKas MOJrOTOBKa,
KOMIIBIOTEPHOE MOJIETUPOBAHHE.



Tema 7 Heuucnogvie danHuvle.

Conepxanne TemMbl: OLIEHKA YaCTOT U PaclpeeIeHUs] BEPOSITHOCTEH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUYECKOE 3aHSATHE.

Buabl camocTosTensHOM MOATOTOBKH CTYACHTOB IO TEME: TEOpeTHYecKasi MOJr0TOBKa,
KOMITBIOTEPHOE MOJICTTUPOBAHHE.

Tema 8 Maccuswl 0annvix (Oamadghpetimol).

Copnepxanne Tembl: OlleHKa KauecTBa JaHHBIX. DOPMHUPOBAHUE «CPE30BY.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHYECKOE 3aHATHE.

Bunpl camocTosITeNbHON MOJATOTOBKH CTYIIEHTOB 10 TEME: TEOpPETUYeCKas MOATOTOBKA,
KOMITBIOTEPHOE MOJETHPOBAHNUE.

Tema 9 Ilpumenenue memo0oog Kiacmepuzayuu (cecmeHmayus).

Conepxanuve Tembl: MeToabl KIACTEpPU3ALMU M HMX MPAKTUYECKOE MPHUMEHEHHUE,
WHTEpIpETalys pe3yabTaTOB, BU3yaTU3alIHs.

dopMbl ¥ METOABI TPOBEICHUS 3aHATHH IO TeMe, NMPUMEHsSEeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHSATHE.

Buasl camocTosTensHON MOATOTOBKM CTYAEHTOB IO TEME: T€OpEeTHYecKas MOJArOTOBKa,
KOMITBIOTEPHOE MOJICIIUPOBAHUE.

Tema 10 Memoowt knaccugpurayuu.

Copepxanne Tembl: baitecoB kmaccuduxatop, aepeBbs perienuil. OIEHKH KauyecTBa
KJIaCCU(pUKALINHY, BU3YyATTU3AIIHS.

@®opMbl U METOZABI MPOBEACHUS 3aHATUN O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Buapl caMocToSITeIbHON MOJATOTOBKH CTY/AICHTOB IO TEME: TEOPETHYECKasi MOJArOTOBKA,
KOMITHIOTEPHOE MOICTIMPOBAHNE.

Tema 11 Cucmemwr xnacca low-code, no-code.

Conepxanne Tembl: IlpuMeHeHHe cucTeM kiacca low-code, no-code mis perneHus
NPaKTHYECKMX 3a]a4 aHaIn3a OU3HEeC-IaHHbBIX.

®opMBl U METOMABI MPOBEACHHS 3aHATHH MO TeMe, MpPUMEHsIeMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHYECKOE 3aHSTHE.

Bubl caMocTOSATENFHON TMOATOTOBKHM CTYJCHTOB 10 TEME: TEOpETHUYECKas MOATOTOBKA,
KOMITBIOTEPHOE MOJIETUPOBAHHE.

5 MeToauyeckne YyKa3zaHusl sl OOYYAKOIIUXCS MO M3YYEHUI0O U PpeaTu3auuu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANWHM O0YYAlOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrne4eHn 0 CaMOCTOSITeJIbHOM padoThI

MeToanuyeckne peKOMEHIAIUM 110 OPTraHU3alUN CAMOCTOSITEIbHOM PadoThI

B xone u3yueHus AMCUMIUIMHBI CTYAEHTHl JIOJDKHBI IOCEHIaTh ayJAUTOPHBIE 3aHSATHUS
(JlekIuu, TMpaKTHYEeCKUE 3aHATHS, KOHCyIbTamuu). Ocoboe MecTO B OBJAJCHHUU YaCThIO TEM
JAHHOW JMCUUIIIMHBI OTBOAMTCS CaMOCTOSITENIbHON paboTe, MPH STOM BO BpeMs ayJUTOPHBIX
3aHATUH MOTYT OBITh PACCMOTPEHBI U TPOPA0OTaHBl HANOOJIEe BaXKHBIC U TPYIHBIE BOTIPOCHI 10
TOM WJIM WHOM TeMe AHUCUMIUIMHBI, a NPUMEHEHHE YK€ OCBOEHHBIE HABBIKOB B CMEXHBIX
TEXHOJIOTHSX BBIHECEHBI HA CAMOCTOSITEIILHOE O0yUCHHE.



B cooTrBercTBUM ¢ y4eOHBIM TUIAHOM HAIPABJICHUS TOJTOTOBKH MPOIECC H3yUCHUS
JUCIUIUIMHBI IPETyCMaTPUBAECT IPOBEJCHHE JIEKIUH, TPAKTUUECKUX 3aHATHI, KOHCYIbTALUM, a
TaK)Ke CaMOCTOSITEIILHYIO pa0OTy CTY/ICHTOB.

Huxe nepeuncnens! mpeHa3HauYeHHbIE AJI1 CAMOCTOSITENIbHOTO U3yYEHUS CTYICHTaMU T
BOIIPOCHI, KOTOPBIE BO BPEMS MPOBEJICHUS ayJAUTOPHBIX 3aHITHI U3y4alOTCsl HEIOCTATOYHO WIIU
U3Yy4EHHE KOTOPBIX HOCUT O030PHBIN XapakTep.

IlepeyeHb U TEeMaTHKA CAMOCTOATEIbHBIX PA0OT CTY€HTOB MO AUCHUILIIHHE

1. Teopus BeposTHOCTEN
2. IlpuxiagHas cTaTucTHKa

5.2 OcoOenHocTH opraHu3anuu OO0y4YeHHs JJI JMI C OrPAHWYEHHBIMH BO3MOKHOCTAMH
310POBBSI U HHBAJIH/I0B

[Tpr HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUII C OTPAHHYEHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYarOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAIIUs B JOCTYIHBIX (POPMAX C YIETOM MX WHAMBUIYAIbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUTSL JTUILL C HAPYLICHHUSIMU 3PCHUS: B IleyaTHO! (hopMe yBenn4eHHbIM mpudrom; B popme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TH(IOCYpAOTICPEBOAYHNKA; HHANBHUYAIbHbIC 3a/IaHUs1, KOHCYJIBTALIMH H JIP.

- 17151 JIMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popMe SJIEKTPOHHOTO JOKYMEHTA;
WH/MBU/IyalbHbIC KOHCYJIBTALMH C MPUBICYCHUEM CYpIONCPEBOMYNKA; WHIUBHIYaIbHbIC
3aJlaHus1, KOHCYJIbTAllUH U JP.

- JUTs1 JIUIL C HAPYILICHUSIMU OTIOPHO-ABUTATEIBHOIO allliapara: B eyaTHoi Gpopme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; UHANBUAYAJIbHBIC 3aJlaHN, KOHCYJIbTAallUu U JP.

6 ®@oHa OLIEHOYHBIX CPEACTB JIS MPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arTecTalMy O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3yjbTaTaM OOy4YeHHs IO
JUCLHUIUIMHE (MOAYIIO) CO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33aJaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U ITOKa3aTeIn, He0OOXO0AUMBIE [Tl OLIEHKH 3HAaHUH, yMEHUH, HAaBBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHUMH B  IPOLIECCE OCBOEHUS
o0pa3oBaTeNbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa
1. Ananu3 naHHBIX : yuyeOHHMK Juis By3oB/ B. C. MxutapsH [u np.] ; moa penaxiuei

B. C. Mxwurapsina. — Mocksa : WzmarensctBo  [Opaiit, 2025.— 448 c.— (Bsicmiee
obpa3zoBanue). — ISBN 978-5-534-19964-2. — Tekct : snexktpoHHbld // OOpazoBaTenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/560311 (mara oOpameHus:
14.01.2025).

2. becemepthbiii, M. A. HMckycCTBeHHBIM WHTEIUICKT. BBeneHHWE B MHOTOAareHTHBIC
cucteMsl : yueOHMK ans By3oB/ U. A. beccmeprtnbiif. — Mocksa : WznatensctBo IOpaiir,

2025. — 148 c.— (Beicmiee obOpaszoBanue). — ISBN 978-5-534-20348-6. — Tekct



NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/569279 (nara obpamienus: 01.09.2025).

3. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3ALIUH U ITporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Briciiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : 3JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara oo6pamenus: 31.05.2026)

7.2  Jonoanumenvnas aumepamypa

1. Jlamuayc, JI. B. IludpoBas >KOHOMHKA, SKOHOMHKA JAaHHBIX W TPHUKIATHOU
UCKYCCTBEHHBIN MHTEIIEKT : yuyeOHnoe nmocodue / JI. B. Jlanunyc. — Mocksa : UHOPA-M, 2026.
— 544 c. — (Bsricmiee oopazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTponHsIit. - URL:
https://znanium.ru/catalog/product/2230806 (nata obparenus: 31.05.2026)

2. MammnaHOe o0Oy4eHHe ¢ ucnoyb3oBanueM Python : yuyebHO-MeToMYecKoe mocoodue /
cocraButenu A. B. Ocun,K. A. XamuzeB. — MockBa :MTYCH, 2025. — 20 c.— Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mata oOpamenus: 25.05.2026). — Pexxum ngocrtyma: uist
aBTOPU3. MOJIb30BATENCH.

3. Ilporonpsikono A.B., ITeiioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakTHdeckas peanusanus Ha Python : YueGHoe mocoOue [DnexTpoHHBIH pecypc]| : MHbpa-
Wunxenepus , 2022 - 392 - Pexxum noctyna: https://znanium.com/catalog/document?id=417222

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '"Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmembsl (npu HeoOX00UMOCMU):

1. O6pasoparenshas miarhpopma "FOPANT"

2. DnextpoHHas Oubnuoreunas cuctema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

3. DnextpoHHO-0MbMMOTEeYHas cucteMa "ZNANIUM.COM"

4. DnextpoHHO-OnOMMOTeuHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WundopmannonHo-crpaBouHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJs) W IepeYeHb
UH(POPMALMOHHBIX TEXHOJIOTHH, UCMOJb3YeMbIX NMPHU OCYIIECTBICHHH 00Pa30BATEJIbHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIOYAasi lepevyeHb MNPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pYIOBaHUE:

e KommyTtatop SuperStack 3 (16*%10/100 19")

e Monurop obnaunsiif 23" LG23CAV42K/mbies Geniu

e MynbpTumMenuitabIil mpoextop Nel Casio XJ-V2

e O6naunbiit MmonuTop 23" LG CAV42K

e O0naunbiii MonuTop LG Electronics uepHslii +ki1aBuaTypa+Mpliiib

e [I/K DNS Office T300, mpims Genius NetScroll 100, knaBuatypa Genius KB-06X,
monurop AOC919 19"

e [IpoexTop Casio XJ-V1

¢ Ycr-Bo Oecn.nutanust UPS-3000




IIporpamMmmHoOe o0ecIieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Python
e \Windows
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

54.04.01 «duzaitay»
(M-113)

OIIK-2 : Cnoco6en paboTaTs ¢ Hay
YHOMW JINTEPATypOii; COOMpATh, aHa
M3UPOBATh U 0000IIATH PE3YJILTATHI
HaY4YHBIX UCCIIEJIOBAaHNH; OIIEHMBAT
b TOJIy4€HHYIO HH(POPMAIIHIO; BBII
OJIHATH OTJEJIbHBIE BUJIBI paboT 1p
Y MIPOBEJICHUY HAYYHBIX UCCIIE0Ba
HUH C IPUMEHEHHEM COBPEMEHHBIX
HAaYYHBIX METOJIOB; CAMOCTOSTEIIbH
0 00y4aThCsT; MPUOOPETATh U UCTION
b30BATh B IPAKTHIECKON IEATEIbH
OCTH HOBBIE 3HAaHUS U YMEHUS; yda
CTBOBATh B HAYYHO-TIPAKTHIECCKUX
KOH(EPEHIIUAK; IeIaTh JOKIAIbI U
coo0IIeH s

OIIK-2.3B : [IpumeHsieT mporpaMMHBIE HHCTPYM
€HTaJbHbIE CPEJCTBA IS PEIICHUS CTaHAAPTHEI
X 3a71a4 po(eCCHOHANBEHOMN JIeSITeIbHOCTH

Komnerenmus cantaercs: chopMHUPOBAHHOM HAa TaHHOM 3Tarie B ciIydae, eCIIH MOoTydeHHbIE
pe3ynbTaThl OOy4YEeHHUS [0 JUCLHUILIMHE OICHEHBl IIOJIOKUTENBHO (JIUana3oH KPUTEPUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHIHOY).
B ciiygae OoTCyTCTBHS IMOJIOKHMTEIFHONH OLEHKM KOMIIETCHIMSI Ha JaHHOM JTale CYUTaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS IIJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs

Komnerenuus OIIK-2 «Cnocoben paboTath ¢ HAy4HOW JIUTEPATYypPOH; COOMPATh,
aHaAJIM3UPOBATh U 0000IIATH pe3ybTaThl HAYYHBIX UCCIIE0OBAHUI; OLIEHUBATh MOIY4YEHHYIO
MH(OPMALINIO; BHIIOJIHATH OTAENIbHBIE BUJIbI paOOT MpU MPOBEACHUH HayUYHbIX UCCIIEI0BAaHUH C
IPUMEHEHHEM COBPEMEHHBIX HayYHBIX METOJIOB; CAMOCTOSATENILHO 00yUaThCsl; MPUOOpeTaTh U
MCIIOJIb30BaTh B IPAKTHUECKOH 1€ATEIbHOCTH HOBBIE 3HAHUS M YMEHHS; y4aCTBOBATh B HAYYHO-
NPaKTUYECKUX KOH(EPEeHIUX; AeTaTh JOKIabl U COOOIIEHUS»

Tabnuma 2.1 — Kputepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

PesynbraTel 00y4yeHuUs 10 AUCIMIUINHE
Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouennBanus pe3yibt
opa I0CTUXKEHUs KoMmneTeHuu | A I aToB 00Yy4EHHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-2.3B : IIpumenser nporpa PII 3H | cOBpeMEHHBIX HaNpaBJIEHUH pa | MOHMMaHHE pa3HUIIBI HAIIPaBie
MMHBIE HHCTPYMEHTAIbHBIE CPE | aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITbIOTEPHBIX
JICTBA JJIS peIIeHUs CTaHIaPTH e | ormi TEXHOJIOTHH
BIX 3a/1a4 PO eCCHOHATBHOI [T Y | npuMeHsATs COBpEMEHHbIE HATp
CATCIIbBHOCTHU PJI | me | aBiaeHus KOMIIBIOTEPHBIX TEXHO | NOHMMAHHUE OCHOBHBLIX METOJ0B
1 HU | jmorwmit uis XxpaHeHus, 00paboTk | pabOTHI C TaHHBIMH
e 1 ¥ IPEJICTABIICHNS JAHHBIX
CKOPOCTh ¥ TOYHOCTD BEITIOHE
PII Ha | pabotsi ¢ WHCTPYMEHTAMH aBTO | o oneparii 06paco
BBl | MaTU3MpPOBaHHOHN 00pPabOTKH U
1 < HopMaIH TKH JaHHBIX B CHEIHATH3HPOBA
HHOM T10




3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

Tabnuua 3anonHseTcs B COOTBETCTBHHU ¢ paszenoM 1 PabGoueli nporpaMmbl JUCIUTUTUHEL
(Momyst).

HaumeHoBaHME OLIEHOYHOTO CPECTBA U P
KoHTponupyemble mianupyeMble pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI TIpoMexyTouHas aT
Texymuil KOHTPOJIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUE : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
anpaBIICHUI Pa3BUTHA KO | BINWE JaHHbBIE, HAIIPABICH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | ns Data science, cucTemsl
i OU3HEC-aHATUTHKH.
1.9. IlpumeHeHne METOI0
B Knactepuzanuu (cermen | Tecr Tect
TaIus)
1.10. MeToas! kmaccupuk
A ¢ Tect Tect
anuu.
P11 YMeHue : IpuMeHsTh COB
1.1. KomnbroTepHble TEXH
pEMEHHBIE HAalPaBIICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tecr Tect
Ui [U11 XpaHeHus1, 00pado
ayu3a 1 MpeCTaBICHUS /I
TK{ ¥ TIPEJICTABICHUS JaH
AQHHBIX U MH(POPMAIHH.
HBIX
PI1 Hagsik : paboTHI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktudeckas pado | Ilpaktudeckas pabo
aHHOU 00paboTku uHdop | w-code, no-code. Ta Ta
Maluu
P12 3HaHue : OCHOBHBIX KOHI[ | 1.3. Cuctemsl XpaHeHHs U
enuuii Data Science u 6u3 | Bu3yanuzanuu JaHHbIX. P
! YATMSALHH A Tecr Tect
HeC-aHAJINTHKU OCCHICKHIT CETMEHT PBIHK
a.
1.11. Cucremsl kacca lo
Tecr Tect
w-code, no-code.
PII2 YMeHue : aHaNM3NpOBaTh | | 8 Maccusbl gaHHbIX (1 | [Ipaxtiueckas pa6o | IlpaxTudeckas pa6o
OonbIIne TaHHBIC arappenmeor). Ta Ta
1.9. IlpumeHeHne MeTO10
P A [MpakTryeckas pado | IIpakruueckas pabo
B KJIaCTEpH3AINH (CeTMEH
Ta Ta
TaIus)
1.10. Metons! xnaccuduk | Ipaktudeckas pado | IIpaktudeckas pabo
anuu. Ta Ta
P12 HaBbik : ucnonp3zoBanust
1.5. YUncnoBsle 1 HEUUCIIO
nH(pOpPMAMOHHBIX TEXHO [MpakTnyeckas pado | IIpakruueckas pabo
o BEIC JaHHEIC (BBIOOPKH, B
JIOTHH JUIsl pEIIeHUs TTpaK Ta Ta
€KTOPBI).
THYECKHX 3aa4.
PI3 3nanue : popmaros xpane | 1.4. [ToaroroBka naHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Ui aHayM3a 1 BU3yaiu3a
t) nuu. Haganeneie HaBeikn. | [Ipaktndeckas pabo | Ilpaktmueckas pabo
Tabmuanble Tporieccopsl, | Ta Ta
(hopmMaThl XpaHEeHUs JaHH
BIX.




PJI3 YMenue : NoroTaBMBaT | | 7. Heuncnossie aanHbie | Ilpaxtnueckas pa6o | Ilpaktuueckas pa6o
b JIaHHBIE IS AHAJIN3A Ta Ta

P13 HagpIk : ouncTkH U Ipeod
pasoBanus qanubIX B Ta0 | 1.6. Yucnossie xapakrepu | [lpaktuueckas pabo | IIpakruueckas paGo
mmuHbX poneccopax (Ex | cruku BeIGOpOK. Ta Ta
cel, Calc)

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3yJbTaTaM TEeKYIIUX U TMPOMEXKYTOYHBIX aTTECTAIlUi MPH MOMOIIN KOJUYECTBECHHOH OICHKH,
BEIpaXCHHOW B Oayiax. MakcuManbHas cymma OaJioB MO JucHuIuiiHe (Momynro) paBHa 100
Oamnam.

KauecTBO c(hopMHPOBAaHHOCTH KOMIICTCHIIMI Ha JAHHOM 3Tale OIEHUBACTCS 110 Pe3y/IbTaTaM
TEKYIIMX ¥ MPOMEKYTOUHBIX aTTECTAIMI MPU TTOMOIIN KOJTHYSCTBEHHOM OIICHKH, BBIPAXKCHHOM
B Oartax. MakcumalbHas cymMma 0aiioB 1o AucuurinHe (Moay:nto) pasHa 100 6ammam.

Bun yuebHoli gesTenbHOCTH OueHouHOC CpeACTBO

IIpaktuueckas pabora | Tecr Hroro
Jlexnusa 10 10
IIpomexyTouHas aTTecTanys 30 30
IIpakTHyeckue 3aHATHS 60 60
CamocTosTenbHas paboTta
Hroro 60 40 100

CYMMa 6aJ'IJ'IOB, Ha6paHHbIX CTYACHTOM II0 BCEM BUJaM yqe6H0171 ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
B
O1ieHKa 110 IPOMEXK
YTOYHOM arTecTanu | XapakTepHCTHKA KaueCTBa CHOPMUPOBAHHOCTH KOMITCTCHIHH
0o JUCLU | ¥
IIJINHE
CTyIeHT eMOHCTPUPYET CPOPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMITETCHIIHA, O0H
«3a4TEHOY / apy>XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HaHNE yU4eOHOTO MaTepua
o191 10 100 J1a, YCBOUJI OCHOBHYIO JINTEPATypy U 3HAKOM C JIONOJHUTEIbHOMN TUTEpaTypoi, peko
MEH/IOBaHHOM MPOrpaMMOi, YMEET CBOOOTHO BBITIONHATH MPAKTUUCCKHE 3aaHHsI, TIP
«OTJIUIHO» €IyCMOTPEHHBIE MTPOrPaMMOi, CBOOOTHO ONIEPHPYET MPUOOPETCHHBIMH 3HAHUSIMH, Y
MEHUSIMH, TPUMEHSIET UX B CUTYalIUsIX MOBBIIIEHHOHN CJIOXHOCTH.
«3a4TEHOY) / CTyIeHT NEeMOHCTPUPYET CPOPMUPOBAHHOCTD JUCIUIUTHHAPHBIX KOMITETCHIMNA: OCH
ot 76 10 90 OBHbBIE 3HAHUSI, YMEHHUSI OCBOEHBI, HO JI0MYCKAIOTCSl HE3HAUUTENIbHBIE OIPH6KH’ HE}‘O‘I
HOCTH, 3aTPy/AHEHUS NIPU AaHATMUTUYECKHX OTIEepallusiX, IEPeHOCe 3HaHUI U yMEHUN H
«XOpOoIIo» a HOBbIE, HECTaHAApTHBIE CUTYaIINH.
«3auTeHo» / CTyIeHT IeMOHCTPUPYET CPOPMUPOBAHHOCTD JUCIUITHHAPHBIX KOMITETCHITHIA: B XO
JIe KOHTPOJIBHBIX MEPOTIPHUATHIA JOMYCKAIOTCS 3HAYUTEIBHBIC OIINOKH, TIPOSBIAETCS
or 61 o 75 OTCYTCTBHE OTJIEJIbHBIX 3HAHUM, yMEHUH, HABBIKOB 110 HEKOTOPBHIM AUCHUIUIMHAPHBI
«yAOBICTBOPH M KOMIIETEHIUSAM, CTYJIEHT UCIBITHIBAET 3HAUUTEIbHbIE 3aTPyIHEHMS [IPH OTIEPUPOB
TCIIBHO) AHMM 3HAHUSIMHM M YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALIMHU.
«HE 3a4TEHOY /
or 41 10 60 V cryaenra He ctbcipMHpOBauHm JIUCIUILTNHAPHBIE KOMIIETEHIIUH, ITPOSBISETCS HE0C
«HEYHOBJIETBO | TaTOYHOCTH 3HAHWH, yMCHHi, HABBIKOB.
PUTCIILHO»
«HE 3a4TEHOY /
o1 0 10 40 JucuMIiMHapHble KOMITETEHIH HevC(bO‘pMI/IE)OBaHbI. [IposiBisieTcs MOTHOE UITH MTPaK
«HEYHOBJIETBO | THYECKH IOIHOE OTCYTCTBHC 3HAHWH, YMCHHI, HABBIKOB.
PUTEIBHO




Cymma 6amioB, HAOpaHHBIX CTYJCHTOM I10 BCEM BUAAM y4eOHOM JAeITEeIbHOCTH B PaMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBUU C TAOJIULIEH.

CymmMa Gano
s OmeHka 110 IpoMeK
YTOYHOM aTTeCcTaI XapakTepucTrka KauecTBa cQOPMUPOBAHHOCTH KOMIICTCHIINH
MO JUCIUTLTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
«OTJINYHOY H/IOBaHHOU HPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHSATH MPAKTUYECKHE 3aJaHusl, IIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTpUPYET CPOPMHUPOBAHHOCTh JUCIMILUTHHAPHBIX KOMIICTSHIIHA: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HAHUSI, yMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIIO» OCTH, 3aTPYAHCHUsI TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCce 3HAaHUI U yMEeHUIl Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCT TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHHN JIOMYCKAOTCS 3HAYUTEILHBIC ONIHOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENb | TCYTCTBHE OT/ACIHHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMIIETEHIMSIM, CTY/ICHT UCIIBITHIBACT 3HAYNTEIBHBIC 3aTPyJHEHNS IPH ONEPHPOBAHH
Y 3HAHUSMH ¥ YMEHUSIMHU TIPH UX TIEPECHOCE Ha HOBBIC CUTYAIHH.
«HE 3aUTEHO» / V cryneHTa He ¢(OPMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTCHIINH, TIPOSIBIISIETCS HETOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 llpumepsl 3a1aHNH /151 BHINOJHEHHUS IPAKTUYECKUX padoT

3aoanue 1: Hamucanue MporpaMMHOIO KOJIa, TO3BOJISIONIETO IMOATOTOBUTh JTAHHBIC IS
aHaM3a W BU3yanm3anuu (paboTa ¢ TPOIMYyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJIa, MTO3BOJISFOIIETO MTOCTPOUTH MPABMIIBHEIC
JTUarpaMMbl pacripeieNieHus A KaXI0Tro TUIA TaHHBIX, O0bSICHEHNE TTOTYYEHHBIX PE3yIbTaTOB.

3aoanue 3: Hamucanwe mTpOrpaMMHOTO KoJa JUIsl TPOBEICHUS OMUCATEILHOM
CTaTHCTUKH JTAHHBIX, BU3yaTu3allus U O0BSICHEHHE MOJYICHHBIX PE3yIbTaTOB.

3aoanue 4: Hanmcanme mPOrpaMMHOTO KOAAa JUISI TPOBEIACHHUS PACIIHPEHHOTO
YacTOTHOTO aHallh3a, AaHalW3a B3aUMOCBSI3€H MEXIy KaTeropHalbHBIMH IEePEMEHHBIMU,
BU3YaIH3aIus ¥ 00bSICHEHUE TIOTYYCHHBIX PE3yJIbTATOR.

3aoanue 5: Hanucanue nporpaMMHOTO KOJa, TO3BOJISIOINIETO CO3/1aBaTh AaTadpeiiMbl U
Cpe3bl, MPOBOJIUTH 0a30BBIC OMNEpaNUH HAJ naTtadpeiMaMu C UCIOJIB30BAHUEM CTaHIAPTHBIX
METOJIOB O0ObEIMHEHUS JaAHHBIX, IPOBOJANUTH OIICHKY KauecTBa JIaHHBIX.

3aoanue 6: 3arpyska JaHHBIX C TOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, UX MPEABAPUTEIBHOTO aHaln3a U BU3yanusanuu. O0bsicHeHue
MOJTyYEHHBIX PE3yIbTATOB.

Kpamxkue memoouuecxue ykazanus

[Tocre BEITIOTHEHUS KaXI0H MPAKTHYECKON paOOThI CTYACHT JIOJIKEH MPEJACTABUTH OTYET
0 €€ BBINOJTHCHHH, a TAK)KE OTBETHTH HA COIMMYTCTBYIOIINE BOTIPOCHI TIO TEME.

IlIxana oyenku

ba
Ne | mn
Bl

10 | CryzmeHT AeMOHCTPUPYET YMEHHS Ha HTOTOBOM YPOBHE: yMeeT CBOOOJHO BBINOJIHATH IPAKTHYECKUE 3aJaHUs, TIPe
5 -1 | mycMoTpeHHbBIE IPOrpaMMoii, CBOOOAHO ONEePHUPYeT NPHOOPETCHHBIMU YMEHUSIMHU, IPUMEHSIET HX B CUTYaLUsX 10
1 BBIIIEHHOM CJIOXKHOCTH.

Omnwmcanne




CTyZeHT 1eMOHCTPUPYET YMEHHS Ha CPEHEM YPOBHE: OCBOWII OCHOBHBIE YMEHUSI, HO JOMYCKAIOTCSl HE3HAYNUTENb
4 9 HBIE OLIMOKM, HETOYHOCTH, 3aTPyJHEHHUS MIPU aHATUTUIECKHUX ONEepalusaX, EPEHOCe yMEHUH Ha HOBbIE, HECTAHA
PTHBIE CUTYaIlUH.

CTyzmeHT 1eMOHCTPHPYET YMEHHS 1 HABBIKM Ha 0a30BOM ypPOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIPHUSTHH TOITYCKAIOT

3 6— | cs 3HAYMTENBHBIC OIMUOKH, MMPOSBISETCS OTCYTCTBUE OTJCIBHBIX YMEHHUH, HABBIKOB IO JUCIIHIUTMHAPHON KOMIIETE
7 HITVH, HCTIBITHIBAIOTCS 3HAYUTENBHBIC 3aTPYIHCHHUS TIPU OTICPHPOBAHUN YMEHUSMH U MPH UX TIEPCHOCE HAa HOBEIC
CUTYyaIlWH.
2 3— | CryneHT AeMOHCTPHpYET YMEHHS U HaBbIKU Ha YPOBHE HIKE 0Aa30BOT0: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HaBBIKOB.
0— .
1 2 CTyACHTOM MPOSIBISIETCS TIOJHOE MIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI 1 HABBIKOB.

5.2 KoHTpOJIbHBIH TeCT

Tect 1: Ananu3 1aHHBIX, OoJibIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKHU

1. Kaxkoii n3 nepeuncienubix 3TanoB HE BxoauT B cTanaapTHBI mpouecc aHaau3a
nanabix (CRISP-DM)?

a) [Tounmanue OusHec-3amauyn
b) Co6op TAHHBIX
c) V nanenue BCEX HUCXOIHBIX TAHHBIX

d) [Toctpoenue moeneit
2. Kakas u3 xapakrepuctuk HE orHocuTcs k "3V" 0obIMX JaHHBIX?

a) Volume (o0BeMm)
b) Velocity (ckopocTh)
c) Variety (pazHooOpasue)

d) Validity (BanuaHOCTb)
3. Kakoe nanpasienue Data Science 3aHMMaeTcsi NIPOrHO3MPOBAHMEM YHCJIOBBIX
3HAYeHMIi?

a) Knaccudukanus
b) Kinacrepuzanms
c) Perpeccuonnsiii aHaIn3

d) AcconratuBHbIe IpaBUIa
4. Kaxoii uncrpyment HE siBasiercst cucremoii 6u3Hec-anaautuku (BI)?

a) Power BI
b) Tableau
c) Qlik Sense

d) Apache Kafka
5. Kakoii aIropuT™M MalImHHOro 00y4eHHs OTHOCHTCS K 00y4eHuIo 0e3 yuurens?

a) Jluneitnas perpeccus
b) Meron k-Ommxanmmx cocenen
c) Merton k-cpennux

d) epeBo perienuii
6. Kakasi TexH0JIOTHSI MCII0JIB3YeTCS JISl IOTOKOBOI 00padoTKHU JaHHBIX?

a) Apache Hadoop
b) Apache Spark
C) Apache Kafka

d) Microsoft Excel
7. Uro o3nauaet TepmuH "ETL" B kOHTEeKCcTe aHAIM3A TaHHBIX?

a) Extract, Transform, Load
b) Encrypt, Transfer, Lock
C) Evaluate, Test, Learn

d) Export, Tag, Label
8. Kakoii noka3are/ib HCIOJIb3YyeTCsl /151 OLleHKH KayecTBa Kjaaccupukanuu?



a) Koaddunment JeTepMUHALIUU (R?)

b) CpenHekBaapaTuaHas omuoKa (MSE)
c) Marpura OIMO0K
d) ducnepcus

9. Kakoii 361K MpOorpaMMHpPOBaHHS Yallle Bcero ucnoib3yercsi B Data Science?

a) Java
b) Python
C) C++
d) PHP

10. Kakoii MeTO HCII0JIb3YeTCs JAJIsl CHUKEHUS PA3MEPHOCTH JAHHBIX?

a) JIuneiinas perpeccus
b) Merton TJIABHBIX KOMITOHEHT (PCA)
c) Hepeso peiieHuit

d) Jloructuueckas perpeccus

Tect 2: KoMnblOTepHbIE TEXHOJOTHM KAaK HHCTPYMEHT XpaHeHHs, 00padoTKwH,
aHaJM3a U NPeACTABIEHHN TaHHBIX

1. Kakasi U3 nepeyHcIeHHBIX 023 TaHHBIX OTHOCUTCS K PeJISHHOHHBIM?

a) MongoDB
b) PostgreSQL
c) Redis

d) Cassandra
2. Kakoii sI3bIK HCIOJIb3YeTCH AJISl 3aIPOCOB K PeJIAUMOHHBIM 0a3aM JaHHBIX?

a) Python
b) SQL
c) HTML
d) XML

3. Kakoii popmar nannsix HE siBnsiercst cTpyKTyprpoBaHHbIM?

a) CSV
b) JSON
c) XML

d) TexcToBBIN JOKYMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI MCHOJIb3yeTCH VIS Paclpele/IeHHOr0 XpaHeHHMs O00JIbIIHX
JAHHBIX?

a) Microsoft Word
b) Hadoop HDFS
c) PowerPoint
d) Adobe Photoshop

5. Kakoii HHCTPYMEHT HCII0JIb3YyeTCsl AJ15l HHTEPAKTHBHON AHAJTUTHKH JAHHBIX?

a) Jupyter Notebook
b) brokHoT
C) Microsoft Paint

d) Adobe Illustrator
6. Kakas nnaTq)opMa MO3BOJIAET BBINMOJHATH MNapa/lic/IbHbIEC BLIYUCJICHUA Ha

KJjacrepax?

a) Apache Spark
b) Microsoft Excel
C) Adobe Acrobat
d) WinRAR

7. Kakoii popMaT qaHHBIX Yalle BCero MCnojb3yercsi B Beo-AP1?

a) JSON

b) MP3



c) AVI

d) EXE

8. Kakas CYB/I otHocutcst kK NoSQL?

a) MySQL
b) PostgreSQL
c) MongoDB
d) Oracle

9. Kakoii uncrpyment HE ucnosnb3yercs st 00padoTKM JaHHBIX?

a) Pandas
b) NumPy
C) Microsoft PowerPoint
d) SQL

10. Kakas TexHoJorus HCIIOJB3YETCH NJIsA KOHTeﬁHepHSaHHH l'IpI/I.]'IO)KeHI/Iff'I?

a) Docker
b) Microsoft Word
c) Adobe Photoshop
d) WinZip

Tect 3: Cucrembl XpaHeHHs U BU3YAJIM3AUMHU JAHHBIX. POCCHIICKHIT CerMeHT PbIHKA
1. Kakoii poccuiickuii ananor Tableau cymecTByer Ha pbiHke?

a) SAnnexc.Merpuka
b) Datal.ens (ot SAnnexca)
c) 1C:Ilpennpusitue

d) Tunpkodd Ananutrka
2. Kakas poccuiickasa CYB/l nonyasipHa 1Ji1 aHAJIUTUKHA 00JIbIIMX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

d) PostgreSQL
3. Kakoii HHCTpYMeHT BU3yaau3anum pa3padoran komnanuei "Touka 3penus'?

a) Power BI
b) Tableau
c) Datalens
d) Qlik Sense

4. Kakasa poccuiickasg miatgopMa MpeIocTaBjasieT 00JavHble PpemeHust IJs
XpPaHeHUs JaHHBIX?

a) SAnnexc.Ob6naxo
b) Google Drive
c) Dropbox
d) iCloud

5. Kakoii poccuiickuii cepBHC NPEI0CTABISACT AHATUTUHKY Bed-Tpaduka?

a) SAnnexc.Merpuka
b) Google Analytics
c) Adobe Analytics

d) Facebook Insights
6. Kakas poccuiickasi KoMnaHusi pa3padarbiBaeT pelieHus 1Jsi 00padoTKH 00J1bIIHX
JTAHHBIX?

a) CoepTex
b) Microsoft
C) IBM
d) Oracle

7. Kakoii (popmaT BU3yaau3auuu Jy4lle Bcero moaxoauT 1Jis BpeMeHHbIX psA10B?



a) Kpyrosas auarpaMmma
b) Jlunerinbrit rpaduk
c) Juarpamma paccesHUs
d) M'ucrorpamma

8. Kakas poccuiickas miatgopMa npeaocTaBjisieT HHCTPYMEHThI JIJIsi MAIIIMHHOTO

o0yyenusi?

a) TensorFlow
b) PyTorch
c) CatBoost (pa3pabotan SAugexcom)

d) Scikit-learn
9. Kakoii nuncrpyment HE siBiisieTcsi cucTemMoii XpaHeHusi JAaHHBIX?

a) Hadoop HDFS
b) Amazon S3
c) Slanexc.O0mako

d) Microsoft PowerPoint
10. Kakoii poccuiicknii cepBuc npeaocrasisier API nis reoananuruxkmn?

a) SAnnexc.Kaptor
b) Google Maps
C) Apple Maps

d) OpenStreetMap

Tect 4: Anaau3 1aHHBIX, OoJibIIMeE IaHHBIE, HanpaBJjeHuss Data Science, cucTembl
OM3HeC-aHAIUTHKH

1. Kakoii Meroa aHaiu3a JAHHBIX MCIOJB3YETCH Uil BBISIBJIEHHS CKPbITHIX
3aKOHOMeEpHOCTel B 00JbIIMX MaccuBax uHGopmanuu?

a) OnucarenpHas CTaTUCTHUKA
b) Data Mining
c) JIuneitnas perpeccust

d) Buzyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hoodpasue popmMaToB JaHHBIX?

a) Volume
b) Velocity
c) Variety
d) Veracity

3. Kakoil Tun MAaIIMHHOIO OOYYeHHMs MCIOJBb3YyeT Ppa3Me4YeHHbICe NAHHbIC IJIsI
o0yueHus?

a) OO0yuenue c yUUTENIEM
b) OO6yuenue oe3 YUUTEIS
C) CwMmeranHoe o0y4yeHue
d) I'my6oxoe oOyueHue

4. Kakoii HMHCTPYMEHT MO3BOJISIET CO3JaBATh HMHTEPaKTHBHbIe aamoopasl 0Oe3
HanmucaHus koaa?

a) Jupyter Notebook
b) Tableau
C) Apache Spark

d) TensorFlow
5. Kakoil ajaropurM mucmoJb3yercsi I Ppa3fejeHUusi JAHHbIX HA TIPyNnbl 1o
cxokecTu?

a) JIunelinas perpeccus
b) Meton k-cpennux
c) Hepeso perieHuit
d) SVM

6. Kaxoii nmpouecc npeodpa3yer cbIpble JaHHbIC B IPUTOAHBIN ISl aHAIN3a opmaT?



a) Data Cleaning
b) Data Aggregation
c) Data Wrangling
d) Data Visualization

7. Kakoii noka3arejib OlleHUBAeT TOYHOCTh PerpecCHOHHOM Moaeau?

a) Accuracy
b) F1-score
C) R-kBajapar
d) Precision

8. Kakasi ou6.1morexa Python yamne Bcero ucnoJib3yercs 1Jisi padoThl ¢ TAOJIMYHBIMHU
JAaHHBIMH?

a) NumPy
b) Pandas
c) Matplotlib

d) Scikit-learn
9. Kakoii merox HE ucnosib3yercs 111 00padoTKM NPONMYIIEHHBIX 3HAYEHU?

a) VY nanenue CTPOK c IpoInycKaMu
b) 3ameHa CpPEeIHUM 3HAYCHHEM
c) 3ameHa HYJISIMU

d) llludpoBanue TaHHBIX
10. Kakoii mHCTpyMeHT Hcnogab3yercst s ynpasjenuss workflow B Data Science

npoexkrax?

a) Apache Airflow
b) Microsoft Word
C) Adobe Photoshop
d) WinRAR

Tect 5: KomnboTepHble TEXHOJOTMH KAK HHCTPYMEHT XpaHeHHs, 00padoTKH,
aHAJIM3a U NPeJCTABJICHUS JAHHBIX
1. Kakoii Tun 6a3bl JaHHBIX oNTUMAJIeH 1Js1 XpaHeHus1 JSON-10kyMeHTOB?

a) PensaunronHas
b) JIOKyMEHTOOpHEHTUPOBAHHAS
C) I'padoBas

d) Kirou-3nauenue
2. Kakoii s13bIK HCIOJIb3yeTcs 1Jis1 padoTsl ¢ Apache Spark?

a) SQL
b) Python (PySpark)
c) HTML
d) CSS

3. Kakoii dopmar aaHHBIX o0ecrneynBaeT cXeMy /Jsi CTPYKTYPHMPOBAHHOIO
XpaHeHus1?

a) CSVv
b) JSON
C) Parquet
d) TXT

4. Kakasi TeXHOJIOTMS MCIIOJIb3YeTCsl VIl ObICTPOro MOMCcKa Mo 00JIbIIUM JAHHBIM?

a) Elasticsearch
b) Microsoft Excel
C) Adobe Acrobat
d) WinZip

5. Kakoii nncrpyment HE oTHOCHTCSI K cHcTeMaM ynpaBJieHHs 0a3aMM JaHHBIX?

a) MySQL

b) MongoDB



C) PostgreSQL
d) Microsoft PowerPoint
6. Kakoii MPOTOKOJ UCITOJb3YETCHA AJIA Nepeaaviu NOTOKOBLIX )IaHHbIX?

a) HTTP
b) FTP
C) MQTT
d) SMTP

7. Kakasi TeXHO0JIOTHSI O3BOJISeT BBIMOJIHATH SQL-3anpochl K 00J1bIIHM JAHHBIM?

a) Apache Hive
b) Microsoft Word
C) Adobe Photoshop
d) WinRAR

8. Kakoii (popMaT 1aHHBIX HCHIOJIb3YETCS VIS XpaHeHus TPa)oBBIX CTPYKTYP?

a) CSV
b) XML
C) RDF
d) JSON

9. Kakoil HHCTPYMEHT HUCIO0JIb3YeTCH IS OPKEeCTPALMU KOHTeiiHepoB?

a) Docker Compose
b) Microsoft Excel
C) Adobe [lustrator
d) WinZip

10. Kakasi TeXHOJIOTHS MCIIOJIB3YETCs 1JIs1 XPaAaHEHUs1 BpeMEHHbIX psijioB?

a) Redis
b) InfluxDB
c) MySQL

d) PostgreSQL
Tect 6: CucremMbl XpaHeHHS U BU3YAJIM3AUMHU JAHHBIX. POCCHIICKHIT CerMeHT PbIHKA
1. Kaxoii poccuiickuii anajor Power Bl npensaraer od1aunble pemenus?

a) SAnnexc.Merpuka
b) Datalens
C) 1C: Ananutuka
d) Tunskod@ Insights

2. Kakas poccuiickas CYB/l paspadoraHa 1jisi aHAJINTHYECKHX 3alIPOCOB?

a) Tarantool
b) ClickHouse
C) Postgres Pro

d) Annexc.baza
3. Kakoii poccuiickuii cepBuc nMpeaocTaBjisieT HHCTPYMEHTbI IS T€0AHAJIUTUKU?

a) Sunexc.Kaptsl API
b) Google Maps API
c) 2GIS API

d) OpenStreetMap
4. Kakas poccuiickass miaargopma crnenuaan3npyercsi Ha o0padoTKe NOTOKOBBIX
AAHHBIX?

a) Apache Kafka
b) Annexc.IloTokn
c) COep.AHanutuka

d) Mail.ru Cloud

5. Kakoii nHCTpyMeHT Bu3yanu3anuu paspadoran B Poccun?

a) Tableau
b) Qlik Sense



c) Datalens
d) Power BI

6. Kakas poccuiickasi koMnanusi pa3padarbiBaeT pelieHHsl 1Js1 KOMILIOTEPHOrO
3peHusn?

a) Sunexc
b) CoepTex
c) Mail.ru Group

d) Bce nepeuncieHubie
7. Kakoii popMaT BU3yaIu3anuu Jy4uie Bcero moAXO0AuT AJIsi CpPAaBHEHHA J0J1ei?

a) JlunenHbIi rpaduk
b) Kpyrosas quarpamma
c) ['ucTorpamma

d) Aunarpamma paccestHus
8. Kakoii poccuiickuii cepBuc npeaocrasisier API qis ananusa rekcros?

a) SAnnexc.SpeechKit
b) CatBoost
C) CloudPayments
d) Tinkoff API

9. Kakas poccuiickas niatgopma npegocranJsier odaaunbie GPU gasa ML?

a) Sunexc.O0mako
b) Selectel
c) Mail.ru Cloud Solutions

d) Bce nepeunciieHHbIe
10. Kakoii uncrpyment HE siBasiercsi poccuiickMM NpPOAYKTOM Ui padoThl €
AaHHbIMH?

a) ClickHouse
b) Tarantool
c) Oracle Database

d) DataLens

Tect 7: Ananu3 1aHHBIX, 0oJIbIIMeE aHHBIEe, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKH

1. Kakoii MeT0A HCIOJIb3YeTCH IJI AHAJIN3A BPEMEHHbIX PSA0B?

a) ARIMA
b) K-means
C) SVM

d) Random Forest
2. Yto o3Hauaer TepmuH ""Feature Engineering' B MmammuHom o0y4yeHun?

a) VY nanenue BCEX MPU3HAKOB
b) Coznanue " npeoOpa3oBaHue MIPU3HAKOB
C) Busyanuzanus JTAHHBIX

d) llIndpoBanue maHHBIX
3. Kakoii a1ropuTm ucnojib3yercsi A1 00HAPYKeHUs] aHOM AWl ?

a) Jluneitnas perpeccus
b) Isolation Forest
c) Jloructuueckas perpeccus

d) MeroJ rnaBHBIX KOMIIOHEHT
4. Kakoii noka3are/ib OLlCHUBaeT Ka4ecTBO OMHAPHOM KJaccupuxkanuu?

a) MSE
b) RMSE
0) ROC-AUC

d) R-squared



5. Kakoil HHCTPYMEHT MCIOJIb3YeTCsl JJIsi ABTOMATHYECKOr0 MAIIMHHOIO 00y4YeHHs

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn
6. Kakoii MmeTo ncnojib3yercs A1 00pa00oTKN KaTeropuajabHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanu3zanus
c) Crangapruzanus
d) PCA

7. Uto Takoe "kpocc-Bajuaanus’ B MAIIMHHOM 00y4YeHHH?

a) VY nanenne JIAHHBIX
b) Paznenenue JTAHHBIX Ha o0ydJaronryro u TECTOBYIO BBIOOPKH
c) MHorokpatHoe pa3zbucHue JTAHHBIX JUTSt OIICHKH MoJIeNn

d) Busyanusanus pe3ynbTaToB
8. Kakoii anropurm HE oTHOCcuTCSI K aHCaM0J1eBbIM MeTOAaM?

a) Random Forest
b) Gradient Boosting
c) K-nearest Neighbors
d) XGBoost

9. Kakoil HHCTPYMEHT HUCIOJIb3YeTCH IS BEepCHOHUPOBAHUS JAHHBIX?

a) Git
b) DvC (Data Version Control)
C) Docker

d) Kubernetes
10. Kakoii MeTox ucnoJib3yercsi AJsi 6a1aHCUPOBKH KJaccoB?

a) Y nanenue pUMEpPOB MaKOPUTAPHOTO KJlacca
b) SMOTE
c) VYBenuuenue Beca MUHOPUTAPHOTO KJlacca

d) Bce nepeuncnennsie

Tecr 8: KomnbloTepHbIC TEXHOJIOTMM KAaK HMHCTPYMEHT XpaHeHHs, 00padorkwm,
aHaJIM3a ¥ NPeCTABJIEHUS JaAHHBIX

1. Kakoii THII HHIEKCA YCKOPSAET MOMCK B CTOJI0IAX ¢ TEKCTOBBIMHU JAHHBIMH?

a) B-nepeBo
b) X3II-MHJEKC
c) OOpatHbIiit WHIEKC
d) R-mepeBo

2. Kakoii (popMaT T1aHHBIX ONTHMAJIEH /ISl XPAHEHHUS BJI0KEHHBIX CTPYKTYp?

a) CSVv
b) JSON
c) XML
d) Parquet

3. Kakoii s13bIk ucnosb3yercs 14 3anpocoB B ClickHouse?

a) SQL
b) NoSQL
c) GraphQL
d) Python

4. Kakoil HHCTPYMeEHT ucnogab3yercs s opkecrpauuu ETL-npoueccos?

a) Apache NiFi

b) Apache Kafka



C) Apache Spark
d) Apache Hadoop
5. Kakoii MPOTOKOJ UCHOJB3YETCHA NJIA Nepeaavud JaHHbIX MEKITY MHKpoceancaMn?

a) HTTP
b) gRPC
C) FTP
d) SMTP

6. Kakoii Tun 0a3bl JaHHBIX UCNOJIb3YyeTcsl 1JIA XpaHeHusi rpagos?

a) MongoDB
b) Neo4j
C) Redis

d) Cassandra
7. Kakoii HHCTPYMEHT UCHOJIbL3YETCH AJIsI MOHUTOPUHIA L[aHHbIX?

a) Grafana
b) Tableau
c) Power Bl
d) Excel

8. Kakoii (popmar 1annbIx ucnoJinzyercsi B Apache Kafka?

a) CSVv
b) JSON
C) Avro
d) XML

9. Kakoii HHCTPYMEHT UCHOJIL3YETCH VIS YIIPABJICHUSA MeTa}]aHHI)IMH?

a) Apache Atlas
b) Apache Spark
C) Apache Hadoop

d) Apache Kafka
10. Kakoii TMII XpAaHUJIMINA UCIOJIb3YeTCH I AaHAJTUTHYECKHUX 3alIPOCOB?

a) OLTP
b) OLAP
c) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHHs M BU3yaIu3aluu JaHHbIX. Poccuiickuii cerMeHT pbIHKa
1. Kakoii poccuiiCKHii HHCTPYMEHT MCIIOJIb3YeTCSl VIS BU3YAIU3alii Ie0JaHHbIX?

a) SAnnexc.Kapte
b) Google Maps
C) 2GIS

d) OpenStreetMap
2. Kakan poccnﬁcxaﬂ lI.J'IaTq)OpMa NnmpeaoCcTraBJs€CT CEPBUC paCllO3HABAHUA JII/III?

a) VisionLabs
b) Sunexc.O0mako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiicKuii MPOAYKT MCMOJIb3YeTCs JJIsl YIPABJICHUS JAHHBIMHU?

a) DataSphere oT SAnnexca
b) Google Data Studio
C) Tableau
d) Power BI

4. Kakoii poccuiickuii cepBuc npenocrasisier API nist 06padoTku ecTeCTBEHHOT0O
si3bIKa?

a) SAnnexc.0061aK0
b) ChatGPT



c) Google NLP
d) IBM Watson
5. Kakoii poccuiicknii HHCTPYMEHT HCIOJIb3YeTcsl AJIsl AHAJIN3a JIOTOB?

a) ELK Stack
b) ClickHouse
c) Grafana Loki
d) Zabbix

6. Kakoii poccuiickuii MPpOAYKT UCIOJIb3YyeTCs JAJIs1 XPAHEHUs] BpeMEeHHbIX Psa0B?

a) InfluxDB
b) TimescaleDB
c) VictoriaMetrics

d) Prometheus
7. Kakoii poccuiickuii cepBuc npenocrasisiet ooaaunbie GPU pinsg ML?

a) Selectel
b) Sunexc.O0mako
c) Mail.ru Cloud Solutions

d) Bce nepeunciieHHbIe
8. Kakoii poccniickuii HHCTPYMEHT MCIIOJIb3YeTCs VISl YIPABJICHUS MeTAJAHHbIMH ?

a) Apache Atlas
b) Datalens
C) Amundsen

d) Angexc.Metrpuka
9. Kakoii poccuiickuii MPOAYKT UCHOJIb3YeTCH I IOTOKOBOH 00Pa00TKH JaHHBIX?

a) Apache Kafka
b) SAnnexc.ITotokn
c) Apache Flink
d) Apache Spark

10. Kakoii poccuiickuii cepBUC NMPeI0CTABIACT HHCTPYMEHTHI VI KOMIIBIOTEPHOI 0
3penusi?

a) SAnpexc.O6mako
b) CoepTex
c) VisionLabs

d) Bce nepeunciennsie
Tect 10: Anaan3 nanabIX H Data Science

1. Kakoii MeToa HCIOJIB3YyeTCs 1JIsl yMEHbIIIEHUsI Mepeo0yueHusi B HeHPOHHBIX ceTaXx?
a) YBEIUYCHHUE KOJIMUECTBA CIIOCB
b) Dropout
¢) YBenuuenue learning rate
d) YMeHbIIIeHHE KOJIMYECTBA AIOX

1. Yto u3mepsier merpuxa F1-score?
a) TOYHOCTH U OJTHOTY OJTHOBPEMEHHO
b) TonapkO TOYHOCTH
¢) TosbKO MOJIHOTY
d) Cpennee apupmMeTnueckoe BCeX METPHUK

1. Kakoii anroputm HE siBasieTcst anroputMom Kjiaacrepuzanum?
a) DBSCAN
b) K-means
¢) Random Forest
d) Hierarchical clustering



Yro Takoe "'X0JI0AHBII CTAPT' B peKOMeHaTeJbHbIX CHCTeMax?
a) [IpoGiema pekoMeHIaIMii 1711 HOBBIX MOJIB30BATENCH/00BEKTOB
b) Cnumkom ObicTpoe 00yueHUe MOIEITH

¢) OTCyTCTBHE JAHHBIX B CUCTEME

d) YcrapeBanue moenu

Kaxoii meTon HE ucnosb3yercs ajsi 00padoTKu qucdasanca KiaccoB?
a) Undersampling

b) Oversampling

¢) YBennyenue learning rate

d) Mcmonp30BaHKEe BECOB KIIACCOB

UYro Takoe "transfer learning'?

a) Ucnonp3oBanue npeao0ydeHHOM MOIEIH /11 HOBOH 3a1a4uu
b) [lepeHoc HaHHBIX MEXY CEpBEpaMU

¢) Obyuenue 6e3 yuurens

d) ABTOMaTHuYecKOe MamMHHOE 00y4YeHNE

Kakoii TUII HelipOHHBIX ceTel JIy4lle BCcero NoJAX0AuT s 00padoTKu
u3o0paxeHuii?

a) [TomHOCBs3HBIC ceTH

b) PekyppeHTHBIC ceTn

¢) CBepToUYHBIE CETH

d) ABTOKOAMPOBIIMKHI

Yro Takoe "batch normalization"?

a) Hopmanu3anust BXOJTHBIX JaHHBIX

b) Hopmanu3zanus akTuBauii MEX.y CI0SIMHU
¢) YMeHblIeHHE pa3Mepa OaTua

d) YBenuuenue ckopoctu 00ydeHus

Kakoii airoputm onTUMHU3alnuu Yaie Bcero MCnojb3yercsi B ri1y0okomM o0yueHuu?
a) 'papuenTHbI criyck

b) CroxacTuueckuii rpaiMeHTHBIN CITyCK

c) Adam

d) K-means

Yro Takoe "attention mechanism" B HelHpOHHBIX ceTsIX?
a) MexaHu3M BbIJICIICHHSI BKHBIX YaCTeH BXOIHBIX JaHHBIX
b) Meton perymispuzanuu

¢) Tun ¢pyHKIMN aKTUBAIIN

d) Cnioco6 mHUITMATN3aluA BECOB

Tect 11: BoabKe JaHHBIC U CHCTEMb] XPAHECHHUS

Kakoii npuHIUT JIe)KUT B OCHOBE TEXHOJIOTHH OJIOKYEHH?
a) Perukanus naHHbIX

b) JlenieHTpann3oBaHHOE XpaHEHUE

c¢) Pacnipenenennslii peectp

d) Bce BeimenepedncienHoe

Yro Takoe "data lake"?
a) XpaHWIHIIE HECTPYKTYPHUPOBAHHBIX JTAHHBIX
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b) Pensiiimonnas 6a3a JaHHBIX
¢) Cucrema Bu3yaIM3aIuu
d) Uactpyment ETL

Kaxkoit ”HCTpYMEHT UCIOJIB3YETCS IS TOTOKOBOIM 00pabOTKH TaHHBIX B peabHOM
BpEMEHU?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

Yro Takoe "sharding" B 6a3ax maHHbIX?
a) ['opu3oHTaNIBHOE pa3/eieHUe TaHHbIX
b) BepTukanabHoe pa3jeiieHue TaHHbIX
¢) Cxxatue gJaHHBIX

d) lllndpoBanue 1aHHBIX

Kakoii Tun 0a3bl JaHHBIX ONITUMAJIEH JUIsl XpPAaHEHUS BPEMEHHBIX PSAJOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

Yro takoe "CAP-teopema?

a) Teopema o coriIacoBaHHOCTH, JOCTYITHOCTH M YCTOMYMBOCTH K Pa3ACIICHUIO
b) Teopema o ckopocTr 00pPabOTKH JTaHHBIX

¢) Teopema o 6€30TTaCHOCTH JTaHHBIX

d) Teopema o macmTabupyemMocTi

Kakoii popmar naHHBIX 00eCTieuuBaeT CXeMY I CTPYKTYPHPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

c) Parquet

d) XML

Yro takoe "lambda-apxutextypa"?

a) [Togxon k 06paboTke OONMBIIMX AAHHBIX, cOUeTaroIui batch u stream processing
b) ApXUTEeKTypa MUKpPOCEPBUCOB

¢) Mogens rimy0okoro o0yueHus

d) Crioco0 xpaHeHus1 JaHHBIX

Kakoii uncTpymeHT ucnonb3yercs ans ynpasienus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

¢) Apache Spark

d) Apache Hadoop

Yro takoe "polyglot persistence"?

a) Ucnonb3oBanue pazubix CYB/] ays pa3HbIX TUIIOB TaHHBIX
b) XpaHenue JaHHBIX B OAHOM (hopMaTe

¢) Meton cxxaTust JaHHBIX

d) Crioco0 pernukanuu JaHHBIX



Tect 12: Poccuiickuii cerMeHT PbIHKA W BU3YAJIN3aIUs JAHHBIX

Kakoii poccuiickuii mpoaykT siBisiercst anainorom Tableau?
a) DatalLens

b) SAnnexc.Metpuka

¢) 1C: Ananutuka

d) Tunbkod¢ Business

Kakast poccuiickas kommanus pazpadaTbiBaeT miat(Gopmy s KOMIIBIOTEPHOTO 3pCHUs?
a) VisionLabs

b) Annexc

c¢) CoepTex

d) Bce BhImenepevrcieHHbIC

Kakoli poccuiickuii ”HCTpYMEHT MCIIOJIB3YETCS JUIsl aHAJIu3a JI0roB?
a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickuii cepuc npenoctasisier API nius 00paboTKu ecTeCTBEHHOTO s13bIKa?
a) SAnnexc.O0naxo

b) Coep Al

¢) Mail.ru Cloud

d) Bce BhImenepevyrcieHHbIC

Kakoii Tun BU3yanu3anuu JIydmie BCEro MoAXOIUT I OTOOpayKeHHsI KOPPEILUu?
a) JIuneiHbIl rpaduk

b) Kpyrosas quarpamma

¢) Auarpamma paccesiHus

d) 'mcrorpamma

Kakoli poccuiickuii IpOAYKT UCIIOIB3YETCS ISl XPAaHEHUSI BPEMEHHBIX PSAJIOB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoli ”HCTpyMEHT M03BOJISIET CO37aBaTh UHTEPAKTUBHBIE BEO-AaIO0p ab1?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepuc npegoctasnsier oonaunsie GPU ms ML?
a) SAnnexc.O0nako

b) Selectel

¢) Mail.ru Cloud

d) Bce BollenepeurcieHHble

Kakoii MeTo1 BU3yau3aiuu Jy4qlle BCero NoX0IuT AJIsl HepapXUYeCKuX JaHHBIX?
a) [lennporpamma
b) 'ucrorpamma
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c) Box plot
d) Jluneiinbrit rpadux

Kakoli poccuiickuii npoaykT siBisiercs ananorom Power BI?
a) DatalLens

b) SAnnexc.Metpuka

¢) 1C: Ananutuka

d) Tunbkodd Analytics

Tect 13: HpOL[BI/IHyTBIe METOAbI aHAJIN3Aa JAHHbIX U MAIlIMHHOI'O Oﬁy‘leHHﬂ

Kakoii MeTo CToNb3yeTcs A1l HHTEPIPETAluH Pe3yabTaToB paboThl CI0KHBIX ML-
mojeen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

Uro takoe "muddepennnanbHas IpUBaTHOCTE' B KOHTEKCTE aHAIN3a JaHHBIX ?
a) Merto 3aiuThl IepcOHAIbHBIX JaHHBIX

b) AITOpHUTM KIIaCcTepU3aAIHH

c¢) TexHuka yBelIMUYeHUs JaHHBIX

d) Meron Bu3yanu3anuu

Kaxkoii AJITOPUTM HUCITOJIB3YCTCA IJI TCHEPAIIMU HOBBIX JAaHHBIX, ITOXOXHUX Ha
00yyJarouryro BEIOOpPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

Yt0 u3MepsieT MeTprKa "TOYHOCTH B top-K'"?
a) Tounocth cpenu nepBbix k pexomeHaammit
b) [TonHOTY NpeackazaHuii

¢) CpenHIO0 TOYHOCTh

d) Bpems BeInosiHeHUs 3ampoca

Kaxoit meTon ncronb3yeTcs i 00padoTKu ectecTBeHHOTO si3bika (NLP)?
a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

Urto Ttakoe "MHOTrOpykuit 6anaut" (multi-armed bandit) B koHTekcTE aHamM3a TaHHBIX?
a) AITOpPHUTM JIsl TECTUPOBAHUS THIIOTE3

b) Meton knactepu3anuu

¢) TexHuka BU3yaln3aiuu

d) Crioco0 XxpaHeHHsI TaHHBIX

Kakoii Tun HepOHHBIX ceTel UCTIONb3yeTcs Uit 00pabOTKU MOCIEJ0BATEIbHOCTEN?
a) RNN (Recurrent Neural Networks)
b) CNN
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c) GAN
d) Autoencoders

Uro takoe "oOy4enue ¢ noakperuienueM" (reinforcement learning)?
a) O0yueHue yepe3 B3aUMOJICHCTBHUE CO CPEIOit

b) O0yueHune Ha pa3MEUYCHHBIX JTaHHBIX

¢) ObyueHnue 6e3 yuurens

d) Meton knactepusanuu

Kakoii anroput™ ucnosb3yercs Ui yMEHbIIECHUS Pa3MEPHOCTH B HETUHEHHBIX clydasx?

a) t-SNE
b) PCA
c) LDA
d) SVD

Uro takoe "¢ynkuus norepb Xprooepa" (Huber loss)?
a) KomOounanus MSE u MAE

b) Meron kacTepusanuu

¢) TexHuka BU3yaiu3aiuu

d) Anroput™m peKoMeHIaui

Tect 14: CoBpeMeHHbIe TeXHOJIOTHM 00pa00OTKH 00/IbIIUX JAHHBIX

Uro takoe "data mesh" apxurekrypa?

a) JleneHTpanu3oBaHHbIN MOAXO K YIIPABICHUIO JaHHBIMU
b) LlenTpann3oBaHHOE XPaHWINIIE JAaHHBIX

¢) Meron Buzyanuzanuu

d) AnropuT™ MaIIMHHOTO O0yYEHUS

Kakoii ”HCTpyMEHT ucmoib3yeTcs At 00paboTKu rpad)oBBIX IaHHBIX B peaIbHOM
BpEMEHU?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yro Takoe "feature store" B ML?

a) lleHTpamM30BaHHOE XPAHUITUIIE TPH3HAKOB
b) baza qaHHBIX J7151 JIOTOB

¢) MHCTpYyMEHT BU3yalIM3aIiu

d) Cucrema MOHUTOpHHTA

Kakoii (hopmart gaHHbIX HCTONb3YyeTCs A7 3PPEKTUBHOTO XPAHEHUS BIOKEHHBIX
CTPYKTYyp?

a) Avro

b) CSV

c) XML

d) TXT

Yro Takoe "delta lake"?
a) OTkpeITHIN opMaT xpaHeHus noBepx data lake
b) Pemsiiimonnas bJ1
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c¢) I'padosas B/
d) MHCTpyMEHT BU3YyaIu3aliH

Kakoii uncTpyMeHT ucnonbs3yercs ais opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Yro Takoe "data lineage"?

a) OTcne)xrBaHue MPOUCXOXKICHHS U TIPEe0Opa30BaHUM JaHHBIX
b) Meton knacTepu3anuu

¢) AJITOpUTM PEKOMEHIalIUi

d) TexHuka BU3yaM3aIuu

Kakoii moaxon ucnonb3yercst 1151 00pabOTKH MOTOKOBBIX JTAHHBIX C 331€P)KKOM MeHee 1

Mc?

a) Event-driven architecture
b) Batch processing

c) Microservices

d) Monolithic architecture

Uro takoe "data fabric"?

a) Enunelii ypoBeHb 10CTyNa K TaHHBIM
b) UHCTpYyMEHT BU3yalTn3aluu

¢) AITOPUTM MalIMHHOTO 00Yy4YeHUS

d) MeTon xpaHeHHS TaHHBIX

Kakoli uHCTpyMeHT ucnonb3yercs s ynpasienus ML monensimu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 15: Poccuiickue TEXHOJIOTHH B 00J1aCTH JAHHBIX

Kakoii poccuiickuii ppeiimBopk s ML pa3pabotan Snnexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kakoli poccuiickuii cepBHC MPEIOCTABISIET aHAIUTUKY B peaJbHOM BpEMEHU?
a) Slnnexc.Merpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kakoii poccuiickuit mpoaykT siBnsiercst anamorom Snowflake?
a) Snnexc.O6maxo Data Platform

b) 1C:IIpeanpusitue

¢) Tunbkod Data Warehouse

d) Coep.AHanuTnka



4. Kako# pocCUICKUII HHCTPYMEHT UCIOJIb3YETCs JUIsl YIPABIECHUS JAHHBIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView

5. Kakoii poccuiickuii ceppuc npenoctasisier NLP API?
a) SIunexc.O6mako SpeechKit
b) Google Cloud NLP
¢) AWS Comprehend
d) IBM Watson

6. Kakoii poccuiickuii poayKT HCTIONB3YyeTCs A1 00paOOTKM MOTOKOBBIX JaHHBIX?
a) Snnexc.l[Totoku
b) Apache Kafka
c¢) Apache Flink
d) Apache Spark

7. Kaxkoii poccuiickuii FHCTpYMEHT JIJIsl BU3YyallU3alluK Fe€0JaHHBIX ?
a) SAnnexc.Kaprer API
b) Google Maps API
¢) Mapbox
d) OpenLayers

8. Kakoii poccuiickuii ppeiiMBOpK 1115t TiryOOKOTO 00yUeHHS?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras

9. Kakoii poccuiickuil cepBrc NpeoCTaBIseT AaHATUTUKY Ul Ou3Heca?
a) Slnnexc.Merpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude

10. Kakoii poccHICKHIA TPOAYKT UCIIOIB3YETCS ISl XpaHEHUsI B 00pabOTKH OOIBITNX
MAHHBIX?
a) ClickHouse
b) Apache Hadoop
c¢) Apache Spark
d) Elasticsearch

Kpamxue memoouueckue ykazanus
[Tocne mpox ok aeHNs TEOPETUYECKON YaCTH, CTYIEHTBI TOJDKHBI 3aKPENUTh MaTepHall IPU
IIOMOILA KOHTPOJIBHOTI'O TECTA.

LIxana oyenku
Orenka Bamer Omnucanne
5 9-10
4 6-8
3 3-5
2 0-2
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