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1. OHEHOYHBIE CPEJACTBA, COOTHECEHHBIE C INIAHUPYEMbIMHU
PE3YJIBTATAMU OBYYEHUSA ITIO AMCHUITJIMHE

Kox m HauMeHOBaHHE
KOMIIETCHIIUN

Kox 1 HamMeHOBaHMe
HHINKATOPA T0CTHIKe-
HUSA KOMIIETeHIUU

Pesyabrarbl 00yueHus
10 AUCHHILINHE

Bua arrecranuu u
OIIEHOYHBIX CPeICTB

IIK-1. Cnnocoben
aHAIM3UPOBATH U
MOJICIIUPOBATh OU3HEC-
IPOIIECCHI B
OpraHHu3alH
3aKa34yMKa, a TaKKe
UCII0JIb30BATh TUIIOBBIC
penieHus
MH(POPMAIMOHHBIX
CHCTEM IS
YIIOBJICTBOPEHHUS
TpeOOBaHMH 3aKa3unKa

[TK-1.1-1.
AHanmu3upyet OusHec-
IPOIIECCHI B
OpraHu3aIy 3aKa3uynKa

[1K-1.1-2. Monenupyet
OHM3HEC-TIPOLIECCHI C
HCIOJIb30BaHHEM
COBPEMEHHBIX METO/IOB
MOJIEIUPOBAHUS

[TIK-1.1-3. [Ipumenser
TUIIOBBIE PELLIEHUS JJIs
BHE/IPCHUS
MH(OPMaIMOHHBIX
cUcTeM

IIK-1.1-1.3-1. 3naer
OCHOBHBIC OIPE/ICIICHUS
U XapaKTePUCTUKU
OM3HEC-TIPOIIECCOB

[MK-1.1-1.Y-1. Ymeer
MNPUMCHATH OCHOBHBIC
METOJIbI aHAJIN32
OM3HEC-TIPOIIECCOB

I1IK-1.1-2.3-1. 3naet
OCHOBHBIE METO/IBI
MOJICITUPOBAHHUS
OHM3HEC-TIPOLIECCOB

I[IK-1.1-2.V-1. Ymeer
HCII0JIL30BaTh
COBPEMEHHBIC METOIBI
MOJIETTUPOBAHUS
OM3HEC-TIPOIICCCOB B
OpraHu3aIy 3aKa3unKa

I1K-1.1-3.3-1. 3naer
CTPYKTYPY THIIOBBIX
MH(OPMAIIMOHHBIX
CUCTEM

[IK-1.1-3.Y-1. Ymeer
MMPUMCHATH TUIIOBBIC
nH(OPMAIMOHHBIE
CUCTEMBI I
VAOBIETBOPEHUS
TpeOOBaHM 3aKa3unKa

Texymui KOHTPOJIb:
YCTHBIN OIPOC,
naboparopHas padora,
MIPOMEKYTOUHBIH TECT,
pedepar.
[TIpoMexxyTouHas
aTTeCTalus: IK3aMEH
(BOTIPOCHI Ha PK3aMEHE).




2. OIEHOYHBIE CPEJACTBA JIJISI TEKYIIEIO KOHTPOJIA

2.1. BOl'[pOCI)I AJIF ITOATOTOBKH K CeMI/IHapCKI/lM/HpaKTI/I‘IeCKI/IM 3aHATUAM

1) Jate noHsTHe «KO3(hGHUIHEHT KOPPEIIAIIUN»

2) JlmamazoH u3MeHeHHs KO3 UIMeHTa KOPPEeISIUum

3) O6mas dpopmymna pacuera k0dHHUIUCHTA KOPPEIALIUT

4) JlaTb NOHSTHE «PAHTOBBI KOAP(UIMEHT KOPPEIISIIUI

5) ®dopmyna s pacuera paHroBoro Ko3hGHIueHTa KOPPEsIiu

6) Crannapthas pynkuus Excel s pacuera koaddunpenTa koppensium
7) Kak ¢ momomipio Excel moctpouts Marpuily Ko3hGUIHEHTOB KOPPEISAIHN
8) Kak nogxmounth HaacTpoiiky «Ilaker ananusza» B Excel

9) Yro Takoe «MHTErpajbHBIN M0KA3aTEIb) B IPUHIATHH YIPABJICHYECKUX PELICHHI
10) Tpe©oBaHus K mapamMeTpam, BXOSIIUM B UHTEIPAJIbHBIIH TOKa3aTelb
11) [IpocThie METOMBI pacyeTa HHTErPaIbHOIO MMOKA3aTels

12) Uto Takoe «B3BEIICHHOE CPEIHEE)

13) HenocTarky IpoCThIX METOIOB pacueTa HHTErPaIbHOIO TOKa3aTes
14) PacdeT MHTErpaJIbHOTO [TOKA3aTeN sl HA OCHOBE «PACCTOSIHUS JI0 UICATBHON TOYKH
15) Henocrarku MeTosia «MaeaibHON TOYKI)

16) CyTb MeTO/Ia CEKTOPOrpaMm

17) Yro Takoe MHOTO(aKTOpHAS perpeccus

18) Kak paccuutarh ko3¢ punneHTs MHOTO(akTOpHOI perpeccuu B Excel
19) Yro Takoe ITapero-onTumMu3zarius

20) I'padmueckas uaTepnpeTanus metona [lapero-onTuMu3aiuu

21) CyTb OILIEHKH peTHHTa 00bEKTa IKCIIEPTHBIM MTyTEM

22) UTo Takoe MaTpHila OTHOCHTEIBHBIX KOI(P(PHUIIMCHTOB

23) Yro Takoe aucrepcus

24) Yto Takoe TUCIIepPCHOHHBII aHATN3

25) Kak npoBect oHO(aKTOPHBIH AUCTIEPCHOHHBIN aHaiu3 B Excel

26) Kax mHTeprpeTUpoBaTh pe3yibTaThl IUCIIEPCHOHHOTO aHamu3a B Excel
27) BBezieHHe B MHTEIUICKTYaIbHBIN aHATN3 JaHHBIX

28) OCHOBBI ITOCTPOCHHUS aHATMTUYECKOH maTtgopmbl Deductor

29) IToHsATHE O KOHCOUIAIUK U BU3YaTH3allUH JaHHBIX

30) Coznanue crienapueB B Deductor

31) UMIopT TEeKCTOBBIX (haillIoB C JaHHBIMU

32) ®opmbl nipeacTaBieHus] HHPOPMAIUHU (JAHHBIX )

33) ®unbrpanys ¥ COPTUPOBKA JaHHBIX

34) Ipero6paboTKa TaHHBIX

35) MHoroMepHasi BU3yannu3alus

36) Koppensironnsiii anaaus B Deductor

37) ®akTopHBIA aHATIH3.

38) I'pynmupoBKa JaHHBIX

39) [TocTpoeHne Kpocc-TaOIHUIBL.

40) [TonsiTre xpanunuia qanHbeix B Deductor

41) Bubl XpaHHUIIHII] JAHHBIX

42) U3mepenue, arpuOyT, hakT

43) 3arpyska gaHHbIX U3 xpanwimina popmara Deductor Warehouse 6

44) Cpesbl 1 QUIBTP: YCTAaHOBKA MOJB30BATEIBCKOTO (DHIIBTPa, 0TOOpaKEHHE Pe3ylbTaTa.
45) BBenieHre B KJIaCTEPHBII aHAJIH3

46) Anroputma k-means

47) Mactep 06paboTku "Kiractepusaius"

Kpurepun oueHKH padoThbl HA NPAKTUYECKOM 3aHATHHI



Kpurepun

MakcuMaJbHOe KOJINYECTBO
0aJ1JI0B 32 3aHSATHE

YcTHBI 011POC, KOJTIOKBHYM

OCHOBHBIE TEOPETHUYECKUE TIIOJIOKEHHUS IO BOIPOCY PACKPHITHI.
HmeroTcst aneMeHThl 000CHOBAHHUS BHIBOIOB.

HwmeroTcss  areMeHTHl  cHcTeMaru3aiuu  uHpopManuu, (QaxKThl
IpUMEHEHHs Ipo(ecCHOHATBHON TEPMHHOJIOTHH.

OueBUAHO  HUCHOJB30BAaHHUE  HMCTOYHHKOB  PEKOMEHIOBAHHOM
JUTEPATYPHI.

5 6ayIoB




2.2. Tembl J1a0OPaTOPHBIX padoT

JlaGopaTopHasi pa6ora 1. Tabnuunsiii nporeccop Microsoft Excel
O6paboTtka cniuckoB: CopTHpoBKa, (prtbTparus

O6paboTtka ganHbIX: [IpoMexxyTOUHBIE UTOTH

O6paboTka gaHHBIX: CBOIHBIC TAOTUIIBI

Pemenre onTHMH3AIIMOHHBIX 33]1a4

JlaGopaTopHasi padora 2. Koppe/aMOHHBIN U TUCTIEPCHOHHBIN aHaIH3
Pacuer ko3¢ punmenta koppensaunu gepes3 Gopmysbt

Pacuer ko3¢ puninenTa koppensiuy ¢ MOMOIIBIO BCTPOSHHBIX (QYHKLUI
Hcnonws3zoBanue Ilakera ananusa

Pacuer panrosoro ko3¢ uiuenTa Koppensuuu

Pacuer nucniepcun Habopa TaHHBIX

OnnodaxropHas 1ucrnepcus

JIByx(akropHas qucnepcus

JlaGoparopHas paGora 3. PerpeccuoHHBIN aHAJIN3, pacyeT MHTETPATIBLHOTO MOKa3aTes
Pacuer MHOTO(DaKTOpHOM perpeccun

Amnanu3s 3pPEeKTHBHOCTH PETPECCHOHHOTO aHAIIN3a

PacueT uHTErpasbHOTO MOKa3aTessi METOJIOM CPETHUX

Pacger HHTCrpaJIbHOI0 MoKasarejisi MCTOA0M ONTHUMAJIBHON TOYKH

PacueT uHTErpabHOTO MOKA3aTessl METOJAOM CEKTOPOrpaMM

JlaGoparopHnasi padora 4. [IpoBepka cTaTUCTUYECKUX TUIIOTE3
Kpurepuii Crelofenra

Kputepuit @uiiepa

Hcnonp3oBanue pynkuun T-TecT

Kputepuii xu-kBaapar

JlaGoparopHas paGora 5. HTennekTyalbHbI aHaTu3 TaHHBIX, BBeeHue B Deductor
Wutepodeiic mporpammsr Deductor

Macrep numnopra

IIpencrasienne nHGpOpPMALIH

CopTupoBKa TaHHBIX

OunpTpanus JaHHBIX

JlaGoparopHnasi padora 6. lHcTpyMeHThl 00pabOTKH JAHHBIX
Macrep 06paboTKH TaHHBIX

Yerpanenue TyOnuKaToB U IPOTUBOPEUNI

[TpenoOpaboTka qaHHBIX: YCTpaHEHUE aHOMAJIUK U IITYMOB
CnekrpanbHas 00paboTka

MHoromepHas BU3yalIn3anus

JlaboparopHas padora 7. [ pynnupoBKU JaHHBIX
Macrep o6pabotku "/lara u Bpems"

Macrep Busyanuzanuu "Kyo"

KBanroBanue

['pynmnpoBka JaHHBIX

[TocTpoenue kpocc-TabIUIIBL.

JlaboparopHas paGora 8. XpaHunuuie JaHHBIX

3arpy3ka JaHHBIX U3 XpaHWUJIUIIA

MacTtep noAKIIOueHU: BEIOOp XpaHWIHINA, TECT CTPYKTYPhI METATaHHBIX
Br160p criocoba orobpaxkeHus: oT00p u3MepeHuii u (pakToB



Cpessl 1 pUIBTP: YCTAaHOBKA MOJIb30BATEIBCKOTO (DUIIBTPA
OTtoOpaxeHue pe3ynprara.

JlabGoparopHnasi padora 9. KiacrepHblii aHanmu3
[Tpumenenue anropurma k-means

Macrep o6paboTku "kimactepusanus’: pacupeneacHue nojen
TecToBoe 1 oOy4aromiee MHOXKECTBA

Br160op konuuecTBa Ki1acTepos

Busyanuzaropsr: "aro-ecnu", "npodunu xkiaacrepos”, "kyo".
Hacrpoiika OLAP-ky6a

NHurepnperanus pesynbrara.

MeToanuyeckne yKa3aHusi K POBeJIeHUIO JTa00paTOPHBIX padoT

esn 1a0OpaTOPHBIX 3aAHATHIA:
1. YriyOrienune u 3aKkperieHue 3HaHUsI TEOPETUUECKOr0 Kypca IyTeM MPaKTHUEeCKOTO W3y4eHUs
B J1a00paTOPHBIX YCIOBUSIX U3JI0KEHHBIX B JICKIMSIX METOJIOB M TEXHOJIOTHIA;
2. IIpnoOpeTeHne HaBBIKOB B HAYYHOM 3KCIICPUMEHTUPOBAHUH, aHAJIN3E IMOJTYICHHBIX Pe3ylIbTa-
TOB;
3. ®opMupoOBaHKE MEPBUYHBIX HABBIKOB OpraHU3alliy, TUIAHUPOBAHUS U MPOBEIACHUS HAYYHBIX
HCCIIEJOBaHUI.

ITopsinok npoBeaeHus 1a0OPATOPHOIO 3AHATHSA:

1. BBogHas yacTs:

— BXOJIHOW KOHTPOJIb ITOJrOTOBKH 00y4aeMoro;

— BBOJHBIA MHCTPYKTAX (3HAKOMCTBO 00Y4aeMbIX C COJIEpKaHUEM IPEACTOsIIEeH paboThl, KpaT-
KUH aHaIW3 TEOPETHUYECKUX MOJIO0XKEHUH U BBIBOJOB, IEMOHCTpPALUS MOJIXOJOB K BBIIOJIHEHHUIO OT-
JeTTBbHBIX OTEpaIiii, HAMOMUHAHUE O TEXHHUKE 0€301MaCHOCTH, MPENYNPEKICHIE O BO3MOXKHBIX OIINO-
Kax).

2. OcHOBHas 4acTh:

— NpoBeJieHHe 00y4yaeMbIM Ja00paTOPHOI paboThI;

— TeKyIllee HHIUBUAYabHOE KOHCYIbTHPOBaHNE 00y4aeMoro;

3. 3akiIounTeNbHAs YacTh:

— IEMOHCTpAIHS Pe3yIbTaTOB BHITIOJHEHHOTO 33 /IaHHS;

— 3aKIIIOYMUTENbHBIA MHCTPYKTaX (TOABEICHHE UTOTOB BBIIOJHEHUS YyU4eOHBIX 3a/1a4, pa3doop Jo-
MYIICHHBIX OMHMOOK M BBISABICHHE WX MPUYHH, COOOIIEHHE PE3YyIbTaTOB PA0OTHI KaXI0T0 00ydaemMo-
ro, 00BSBICHUE O TOM, UTO HEOOXOAUMO MOBTOPUTH K CIEAYIOIIEMY 3aHATHIO).

Oco0eHHOCTH MOATOTOBKH K NPOBEICHHUIO J1A00PATOPHOI0 3aHATHS

[ToaroroBka 1a00paTOPHOTO 3aHATUS HAUMHAETCS C U3YUYEHMsS] TEOPETUUECKUX IMOJIOKEHUH, OIl-
penenenust (yTOUHEHMs) L€l M 3a7a4 JAHHOTO 3aHATHSA, BPEMEHH, BBIACISAEMOro 0OydaeMbIM JUIs
IIOATOTOBKH.

B xone moarotoBku k yabopaTtopHoit paboTe HE0OXO0AUMO MOSICHUTH MPOOJIEeMaTUKy, 00beM U
coJiep)KaHue JTabOpaTOPHOTO 3aHSTHSI, ONPENENNTh, KAKHE MOHATHUS, ONPEACICHUS, TEOPUU MOTYT
OBITh WUTIOCTPHUPOBAHBI JIAHHBIM SKCIEPUMEHTOM, KaKHe YMEHHUS W HaBBIKM JIOJDKHBI MPUOOpECTH
oOydaeMble B X0O/JI€ 3aHATHUS, KAaKU€ 3HAHUS YIIIYOUTh U PaCIIUPUTb.

[Tpu 5TOM MpernoaBaTento HEOOXOAUMO PEIINTh, Ha KAKOM dTare 00ydeHHsl cleyeT MOCTaBUTh
3a/1a4y O TMOATOTOBKE K J1abopaTopHOil paboTe, KaKMM 00pa30oM JOCTHTHYTh aKTHBU3AIIMU TMTO3HABA-
TEJILHOM JIeATeNbHOCTH 00y4JaeMbIX. 3ajjaua Ha MOJIrOTOBKY K JJabopaTopHOU paboTe MOKET OBITh MO-
CTaBJICHA Ha JICKIUU, C TAKUM BPEMCHHBIM PacucTOM, YTOOBI o6yqaeMLIe CMOI'JIN KQUYE€CTBCHHO IIOAT O-
TOBUTBCS K €€ NMpoBeeHN0. OTHOBPEMEHHO UM BBIIAIOTCS y4eOHO-METOIMUECKHEe MaTepHabl, HILTIO-
CTPUPYIOIIHE KPYT BOIPOCOB, 3aTPAarMBaeMbIX B XOJI€ BHITIOJIHEHUS JTa00PaTOPHOTO 3a/1aHUsl. ITO MO-
I'yT ObIThb METOJMYECKUE YKa3aHUS [0 COOTBETCTBYIOIIEMY KypCy, IPE3eHTallMU, CChbUIKK Ha WHTep-
HET-UCTOYHHUKH U Jp. ITH MaTEpUAIbl MOTYT OTPa)XaTh yU4eOHbBIC BOMPOCHI, KPATKHE CBEIACHHUS IO TEO-



pHH, IPOTPAMMY BBITIOJIHEHHST Pa0OTHI, COJIEPKAHUE OTUETA, BOMPOCHI ISl TOJrOTOBKH U JIUTEPATypYy,
PEKOMEHyeMYI0 K M3Y4EHHIO M T.J. B HHX Tarke CTaBATCS 3aja4d, KOTOpble 0OydaeMble TOJKHBI
PELINTH TPH MOATOTOBKE K paboTe, B IPOLIECCE IKCIIEPUMEHTA M ITPH 00pabOTKE MOIYYCHHBIX Pe3yib-
TaToB.

B xoze moaroroBku k gabopaTopHoil paboTre HEOOXOMMO 0OpaTUTh BHUMaHUE 00y4aroIierocs
Ha pe3ysbTaT e BBINONHEHHA. Pe3ynbprar 1abopaTopHOil paboThl JOJKEH OBITH YETKO CHOPMYITHPO-
BaH, MPUBEJCHBI KPUTEPUH €r0 JOCTH)KEHHS, IePEeYeHb MAaTEPHAJIOB, €ro (pe3ysIbTaT) HILUTIOCTPUPYIO-
mux — Qaiiel, TpaduKu, CKPUHIIOTHL U T.J. YYalIUHCs JTOJDKEH YMETh (pOpMYIMpPOBAaTh OCHOBHBIC
BBIBOJIbI, ONTMPAsICh HA MOJYYCHHBII Ha T1a00paTopHOi paboTe pe3yIbTar.

B otnenbHBIX citydasix, Ha J1a00paTOPHOM 3aHATHH MOXET OBITH IPEIYyCMOTpPEHA 3alliTa BbI-
MIOJTHEHHOM paboTHI.

IIIkajia 1 KpUTEPHUH OLIEHKH J1a00paTOpPHOii padoThI

Kpurepun Banbl
CreneHb COOTBETCTBHSI BBITIOJIHEHHOTO 3a/1aHUS IOCTABICHHBIM TPEOOBaHUAM 25
CrpykTypupoBaHuEe U KOMMEHTHPOBaHHE Ja00paTOpHON paboThI 25
YHUKaJIBHOCTH BBIMTOJIHEHHOW pabOTHI (OTIIMYHUE OT padOT KOJIJIET) 25
OTBeThI Ha KOHTPOJILHBIE BOIIPOCHI 25

JlaboparopHast pabGora onenuBaercs mo 100 OamibHON IKane, Oaibl NMEPEBOAATCS B OICHKHU
YCTIIEBAEMOCTH CJICTYIOIIUM 00pa3oM:

90 — 100 6a10B — «OTIMYHOY;

70 — 89 6aiIoB — «XOPOIIO;

50 — 69 6anI0B — «yIOBIETBOPUTEIHHO;

MeHee 50 0aioB — «HEYJOBIETBOPUTEILHO.




2.3. Temnl pedepatoB

1) Yro Takoe onTHMHU3ALKS

2) Kak onTumu3anus HCIOIb3yeTCs B IPUHITUH YIIPABICHYSCKUX PEIICHUIN

3) HUcxomHble aHHBIC M OCTAHOBKA ONTHMHU3ALMOHHON 3a/1a91 «PACIIPEICIICHHE PECYPCOBY
4) VcxomHble TaHHBIC M TOCTAHOBKA TPAHCIIOPTHOM ONTUMM3AIMOHHOMN 3a1a4n

5) HcxonmHble naHHBIC M TIOCTAaHOBKA ONTHMH3ALMOHHON 321241 «O Ha3HAYCHHSIX)»

6) IlpuHUIMIIBI peICHNS] ONTUMHU3AIMOHHON 3a/Ia4K «PacIpPeeICHUE PECYPCOB

7) TIpuHIHUIIBI pENICHUs] TPAHCIIOPTHON ONTHMH3AIMOHHON 3a1a491

8) IlpuHIUIIBI pEIICHUsT ONTHMHU3AIMOHHON 33/1a4K «O HA3HAYCHUSIX»
9) Kak pemarotcs onTHMHU3AIMOHHBIE 3a1a4n B Excel

10) Bosmoxuoctu Deductor 1o uMIopTy JaHHBIX

11) IIpeoGpa3oBaHKe JaHHBIX K CKOJIB3SIIEMY OKHY

12) Mexanu3m ciusiHus qaHHbix B Deductor

13) Deductor: npuMeHeHHE KaJIbKYJIATOPA

14) Deductor: npuMeHeHHEe CKPUTITOB

15) Deductor: yci0BHOE BBITIOJIHEHHE CLICHAPHSI

16) Pacuet aBTOKOppEIISIUN CTOJIOIIOB

17) Yro Takoe HEHPOHHAS CETh

18) IMocranoBKa 3a1a4u KiacCH(PHUKAIUU C TOMOIIBI0 HEUPOHHOU CETH
19) ITonp3oBarensckue Moaenu B Deductor

20) UTo Takoe accoIMaTHBHBIC MPaBHIIa

21) Yro Takoe kapthl Koxonena

IIkana u kpurepuu onenku pedepara (3cce)

Kpurepun IHoka3zaresn Bbanasl
1. HoBusna aKTyaJIbHOCTb MPOOJIEMBI M TEMBI, 20
pedepupoBaHHOTrO TEKCTa HOBU3HA U CaMOCTOSITEIbHOCTh B IIOCTaHOBKE MPOOJIEMBI, B
(GOopMyTUpOBaHMM HOBOTO aclieKkTa BbIOpaHHOW  uIs
aHajm3a npoOJeMbl;
HaJIW4Yhe  aBTOPCKOW  TO3MLUH, CAMOCTOATEIbHOCTb
CYXKJICHUM.
2. Crenenb pacKphITHS COOTBETCTBHE IUIaHA TeMe pedepara (JoKIana); 30
CYIIHOCTH IPOOIEMBI COOTBETCTBHE COACPKAHMS TEME U ILIAHY;
MOJTHOTA U TITyOMHA PacKpPHITHS OCHOBHBIX MTOHSTHH;
000CHOBAaHHOCTh  CIIOCOOOB U METOIOB paboThl ¢
Marepuaom;
yMeHue palboTarh C JMTEpaTypoll, CUCTEMaTH3HpPOBATh U
CTPYKTYpUpPOBaTh Marepua;
yMeHHE 0000I1aTh, COMOCTABIATh pa3IUYHbIE TOUKH
3pEHHsI IO PACCMATPUBAEMOMY BOTIPOCY, apryMEHTHPOBATh
OCHOBHBIE TTOJIOKEHHS U BBIBOJIBI.
3. O00CHOBaHHOCTB BBIOOPA KPYT, MOJHOTA MCIIOJIL30BaHUSA JIATEPATYPHBIX UCTOYHUKOB| 20
HCTOYHUKOB 0 TEME;
MIpUBJICUCHHE HOBEHIINX pabor (>KypHaJIbHBIE
MyONMUKalMK, MaTepuasibl COOPHUKOB HAyYHBIX TPYIOB U
T.JI.).




Kpurtepun IHoka3zaren banisl
4. Cobmonenune TpeOOBaHUN |— mpaBUIbHOE O(GOPMIICHHE CCBUIOK Ha HCmoib3yemyo| 195
K 0(hOpMIICHHIO JTUTEpaTypy;

— TI'PaMOTHOCTb U KYJIbTypa U3JI0KECHUS;

— BJIaJACHHUC TepMHHOJ’IOFHeﬁ Y TTOHATUNHBIM arraparoMm,
— cobmronenne TpeboBaHM K 00beMy padoThI,

— KyIbTypa oOpMIICHHUS: BEIJIETICHUE a03a1leB;

— HCIIOJIb30BaHHE HH(POPMALIOHHBIX TEXHOJIOTHIA.

5. Usnoxenue — orcyrctBue — opdorpadHuecKuX M CHHTAKCHYECKHX | 19
OIMOOK, CTHIIMCTUYECKUX MTOTPEIIHOCTEH;

— OTCYICTBHE  OIICYarOK, COKpPALICHWH  CIIOB, KpOMeE
OOIIETIPUHATHIX;

— JUTepaTypHBII CTHIIb.

Pedepar omenmBaercs mo 100 OaymuibHOHM mmiKane, Oayulbl MEPEBOMATCS B OICHKH YCIIEBAEMOCTH
CIIC/IYIOIIAM 00pa3oM:

90 — 100 6amI0B — «OTIIMYHOY;

70 — 89 6aIoB — «XOpOIIOY;

50 — 69 6ayIoB — «yIOBIETBOPUTEIILHO;

MeHee 50 0aioB — «HEYJOBICTBOPUTEILHOY.




10

3. OHEHOYHBIE CPEJICTBA JIJISI TIPOMEXYTOYHOM ATTECTAIIUA

3.1. bBaHK KOHTPOJIbHBIX 3aIaHUH

1. TIlpouuraiiTe TeKcT, BbI0epUTEe MNpPaBUIbHbIE OTBETHI W 3aNHUIIUTE APryMEHTBI,
odocHoBbIBaoMe BbIGop orBeToB (ITK-1.1)

Kaxkoit unctpyment HE oTHOCHTCS K aHanu3y JaHHBIX?
A. Power BI

b. ABrokan

B. ITuton (ITanasr)

I'. Tabnuia

OrtBer:
O0ocHOBaHUE:

2. IlpouuTraiite TeKCcT U ycraHoBute coorBercrBue (ITK-1.1)

CootHecTH MCTOAbI aHaJIM3a C 3aJja4yaMM.

DaxkTop paHKUPOBAHMS Onucanue
1 Kractepusats A. TIporuo3upoBaHue YMCIOBBIX PE3YIbTATOB (HaIIpUMED,
LICHBI).
2. Regressia b. I'pynnupoBka 00bEKTOB MO CXOJICTBY.
3. Knaccudukanus I'. ITouck 3akoHOoMepHOCTEM («ecau X, To Y»).
4. AcconuariBHbIE IPaBUJIA I". ITouck 3akoHOMepHOCTeH («ecnu X, To Y»).

3anumure BBI6paHHBIe LII/I(I)pBI oJ COOTBETCTBYIOIITMMHU 6YKBaMI/IZ

A b B I

3. IlpounTaiiTe TEKCT H YCTAHOBHUTE MOCJeA0BaTeIbHOCTD AeiicTBmil (ITK-1.1)
Oranbl 00pabOTKU JaHHBIX:

A. Ouuctka oT 1ryma.

b. IIpenBapurenbHblii IPOCMOTP.

B. C6op nanHbIx.

I'. IlocTpoenue moenu.

3anummre COOTBETCTBYIOUIYIO TIOCIIEIOBATEILHOCTE OYKB ClIeBa HAIIPaBo

Ortser:

4. IlpounTaiiTe TEKCT U 3aNIHIINTE Pa3BEPHYTHI o6ocHoBanHbII oTBeT (ITK-1.1)

Kakue noka3zarenu HCIOJIB3YIOTCA IJII OICHKU Ka4CCTBA KﬂaCCH(I)HKaHHOHHOﬁ MO,Z[CJ'II/I?

OTtBeT:
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5. IlpouuTaiiTe TeKCT, BbI0epUTEe MNPABWIbHbICe OTBEeTbl M 3aNHMIINTE APryMEHTBHI,
obocHoBbIBaoIIHe BbIGop oTBeToB (ITK-1.1)
Kaxkoit TecT ucnonp3yercs Uisl CpaBHEHUS CPEITHUX ABYX BAPUAHTOB?
A. t-xpurepuii CTbrofieHTa
b. Kputepuii xu-kBajapar
B. Tect ManHa-YuTtHu
I'. Z-tect
OtBer:
O6ocHoBaHMeE:
6. IlpounTaiite Texcr u ycranopute coorBercreue (IK-1.2)
CooTHECTH TEPMUH C OIIPEJEICHUIMU:
DaKTOp paHKUPOBAHUS Onucanue
1. Nmnyranus A. 3anojHeHue IpOIyIICHHBIX 3aMUCEH.
2. CrangapTtuzamus b. IlpuBenenue nanubix K nuanasony [0,1].
3. Hopmanuzanus B. ®ukcanus nu3MEeHEHUN JaHHBIX.
4, Benenwne nora I'. ITpuBenenue nanubix kK cpeguemy=0, std=1.
3anuiuTe BeIOpaHHbIe HU(PHI TOJT COOTBETCTBYIOIIMMH OYKBAMHU:
A b B r

7. IlpounTaiiTe TEKCT H YCTAHOBHUTE MOCJIe10BaTeIbHOCTD AeiicTBHii (ITK-1.2)
Oranel paboTh! anroputMa k-means:

A. Be1bop uncia KiacTepos.

b. Pacuer uenrpounios.

B. Haznauenue o0beKTOB OIMKANIIIMM KIaCTEPaM.

I'. IToBTrOpHBIE Iaru b-B 10 coxpanenus.

3anuumTe COOTBETCTBYIOLIYIO TIOCIE0BATEILHOCTh OYKB ClIeBa HAlpaBo

Ortser:

8. [IpounTaiiTe TEeKCT ¥ 3anMIIATE Pa3BEPHYTHII 000cHOBaHHBIN oTBeT (ITK-1.2)
UYro takoe nepeodyuenue (nepeodyyenue)? Kak ero nzdoexars?

Orser:

9. IIpounTaiite TekcT U ycraHoBute coorsercrBue (IIK-1.2)

CootHecTH UHCTPYMCHTHI C 3aJla4yaMu:

dakTop paHKHPOBaHHUS Omnucanne
1. Matplotlib A. MammaHOe o0y4eHue.
2. Scikit-learn b. IlpenBaputenbHblil IPOCMOTpP JaHHBIX.
3. SQL B. Pabota c HeHpOHHBIMU CETSIMH.
4. TensorFlow I'. 3anmpocsl k 6a3am TaHHBIX.
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3anummuTe BRIOpaHHBIC UQPHI TTOJT COOTBETCTBYIOIMMHU OyKBaMU:

A b B I
10. IlpounTaiiTe TEKCT H YCTAHOBUTE MOCJIeA0BaTEIbLHOCTD AeficTBmii (ITK-1.2)
Oransl ETL:
A. 3Bneuenue (M3BJI€UCHNUE JTAHHBIX).
b. 3arpyska (3arpy3ka B XpaHWIHIIE).
B. Tpanchopmanust (Tpanchopmarms).
3anummre COOTBETCTBYIOUIYIO TIOCIIEIOBATEILHOCTh OYKB ClIeBa HAIIPaBo
Ortser:
11. IlpouuTaiiTe TEKCT M 3aNMIINTE Pa3BEéPHYTHIii 06ocHoBaHHbIIT oTBeT (ITK-1.3)
Kak BbIOpath pacdeTHOE YHCIIO KIacTepoB B anroputme k-means?
Ortger:
12. IlpoumTaiiTe TeKcT, Bbi0epuTe TMPABWIbHbIE OTBeTbl M 3alUIINTE APIryMEHThI,

odocHoBbIBaoIIHe BbIGOP oTBeTOB (ITK-1.3)

Kakas 6ubnuoreka Python ucnonssyercst mist pa6otet ¢ DataFrame?
A. NumPy

b. ITagaer

B. SciPy

I'. Martmiorinmu6

OtBeT:
OO00CHOBaHUE:

13. TIpounTaiite TekcT U ycraHoButTe coorsercrBue (ITK-1.3)

CootHectn AJITOPUTMBI C 3ala4aMHu:

DakTop paHKUPOBAHUS Onucanue
1. Jluneiinas perpeccus A. IIporHozupoBaHue HEMPEPBIBHBIX U3MEPEHUM.
2. K-6mmxkaiimux cocenet (KHH) | b. Knaccudukarus Ha ocHOBE pacCTOSHUM.
3. JlepeBo pemenuit B. Ilonck acconnaTuBHBIX IPABUIL.
I'. Knaccugukanys ¢ UCIoIb30BaHUEM HEPAPXUUECKUX YCIIO-
4. Anpuopu —_—

3anuiuTe BoIOpaHHbIe HU(PHI ITOJT COOTBETCTBYIOIIMMH OYKBAMHU:

A b B

14. TlpounTaiiTe TEKCT H YCTAHOBHUTE MOCJIeA0BaTeIbHOCTD AeficTBmii (ITK-1.3)

Orane! a"ann3a gaHaeix B CRISP-DM:
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A. Ilonnmanue Ou3HEC-3a1a4.
b. IloaroroBka JaHHBIX.

B. ITocTtpoenue monenu.

I'. UnTepniperanus pe3ynbTaToB.

3anumnIMTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTh OYKB CJIEBa HAIIPABO
OTtBeT:

15. IlpouurtaiiTe TeKCT, BbIOEpUTEe TNPaBWJIbHbIE OTBeTbl W 3aNUIIUTE APryMEHTbI,
odocHoBbIBawMe BbIGop oTBeToB (ITK-1.3)

Kaxkoit MmeTon BU3yaiu3anuu NOAXOAUT JIJISl KATETOPUATIbHBIX JIAHHBIX?
A. I'mcrorpamma

b. Kpyrosas nuarpamma

B. Jlunetinbii rpadux

I'. Inarpamma pa3mbllLIECHUS

OrtBer:
O0ocHOBaHUE:
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3.2. Ki11044 K KOHTPOJIbHBIM 32IaHUSIM

Ne 3ananus BepHblii oTBET
b
1. AutoCAD — nporpamma ansi 3D-monenupoBaHus, a OCTaJlbHbIE MHCTPYMEHTBI HC-
TMIOJIB3YIOTCS IS aHAJIKM3a TaHHBIX.
2. A2B1B3T4
3. BAT'b
To4HOCTB.
TouHOCTB.
4. Recall (momHOoTA).
F1l-Mepa (rapMOHHYECKOE CpEaHEE).
ROC-kpuBasi.
5 AT
' t-TecT — JuIs BBIOOpA MaJICHBKUX, Z-TECT — JUIsSl OOJIBIITHX.
6. A1B3B4I'2
7. ABBI’
8 [lepeobyuenne — korjaa Mo/eib 3alIOMUHAET 1IyMbl, a He IpaBuiia. CiocoOHOCTH U3-
' 0e’kaTh: UCMOJIH30BAHUE KPOCC-BAIMIAINH; YIPOIICHHE MOJICTIH; PETYIspH3aIusl.
Q. A2B1B41'3
10. ABb
Metoa 10KTS (MUHUMH3ALUs KOJIMYECTBA KBAaIPaTOB PACCTOSHUI).
11. WNHunekc cumyara.
Kpocc-Banunanusi.
12, b
Pandas — OcHoBHas 6MOIMOTEKA 11 TAOIUYHBIX JaHHBIX.
13. A1b2B41'3
14. ABBI’
15, b
KpyroBas nuarpamma rmokaspIiBaeT JI0JI0 KaTeTOpU.
IIkajia 1 KpUTEPHUH OLIEHKH TEKYIEro TeCTUPOBAHUS
Ymnci10 npaBUJIbLHBIX 0TBETOB Ounenka
90-100% npaBUIBHBIX OTBETOB O1leHKa «OTIUIHOY
70-89% mpaBUIIBHBIX OTBETOB OneHka «xopoIo»
50-69% mpaBUIBHBIX OTBETOB OueHka «ya0BJIETBOPUTEIBHOY
Menee 50% mpaBHIIBHBIX OTBETOB OreHKa «HEYTOBIETBOPUTEIIBHOY
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3.3. [lepeyeHn TeM /1151 MPOBEPKH 00pa30BaTeIbHBIX Pe3yJIbTATOB HA 3HAHUS
(Bompochl K 3K3aMeHy)

1) Jlarte nmoHsiTHe «KO3(MGHUIHEHT KOPPEIIAIIUN»

2) Jlmnama3zon u3MeHeHHs KodduIrenTa Koppesuu

3) O6mas ¢popmymna pacuera k03HHUIUCHTA KOPPEIALIUT

4) JlaThb NOHSTHE «PAHTOBBIA KOAP(UIIMEHT KOPPEIISILIUI

5) ®dopmyna s pacuera paHroBoro kKo3uunueHTa KOppesiuu

6) Crannapthas pynkuus Excel s pacuera koaddunpenTa koppensiun

7) Kak ¢ momomnipio Excel moctpouts Matpuiry K03¢hGHUIIMEHTOB KOPPEISAIHN
8) Kak nogxmounth HaacTpoiiky «Ilaker ananusza» B Excel

9) Yro Takoe «MHTErpajbHBIN MOKA3aTelby B IPUHATHH YIPABICHYSCKUX PELICHHHA
10) Tpe©oBaHus K mapameTpam, BXOSIIUM B UHTETPaJIbHBII TOKa3aTelb

11) [IpocThie METOABI pacyeTa HHTErPaIbHOIO MMOKA3aTels

12) Uto Takoe «B3BEIICHHOE CPEIHEE)

13) HenocTarku IpoCThIX METOIOB pacueTa HHTErPaIbHOIO TOKa3aTes

14) PacdeT MHTErpaJIbHOTO MOKA3aTes sl HA OCHOBE «PACCTOSIHUS JI0 UACATBHOU TOUKUY
15) Henocrarku MeTozia «iaeaibHON TOYKI)

16) CyTb MeTO/Ia CEKTOPOrpaMm

17) Yro Takoe MHOTO(aKTOpHAS pErpeccus

18) Kak paccuutarh ko3¢ unneHTs MHOrO(akTopHOIi perpeccuu B Excel
19) Yro Takoe ITapero-onTumMu3saiius

20) I'padmueckas unTepnperanus metoaa [lapero-onTuMusanuu

21) CyTb OILIEHKH peTHHTa 00bEKTa IKCIIEPTHBIM MTyTEM

22) UTo Takoe MaTpHila OTHOCHTEIBHBIX KOA(P(PHUIIMCHTOB

23) Yrto Takoe aucrepcus

24) Uto Takoe TUCIIePCUOHHBII aHATU3

25) Kak npoBect oHO(aKTOPHBIH AUCTIEPCHOHHBIN aHaiu3 B Excel

26) Kak mHTeprpeTUpoBaTh pe3yibTaThl IUCIIEPCUOHHOTO aHam3a B Excel
27) BBezieHHe B MHTEIUICKTYaIbHBIN aHATN3 JaHHBIX

28) OCHOBBI ITOCTPOCHHUS aHATUTHYECKOH maTtgopmbl Deductor

29) IToHsATHE O KOHCOUIAINK U BU3YaTH3alliH JaHHBIX

30) Coznanue crienapueB B Deductor

31) UMIopT TEeKCTOBBIX (haillIoB C JaHHBIMU

32) ®opmbl nipeacTaBieHust HHHOPMAIMHU (JJAHHBIX )

33) ®unbrpanys 1 COPTHPOBKA JaHHBIX

34) Ipero6paboTKa TaHHBIX

35) MHoroMepHasi BU3yann3alus

36) Koppensironnsiii anaiaus B Deductor

37) daxTopHBI aHATH3.

38) I'pynmupoBKa JaHHBIX

39) I[MocTpoeHue Kpocc-TaOIHUIIBL.

40) IMousitre xpanuiria JaHHbX B Deductor

41) Buipl XpaHWITHII JAHHBIX

42) U3mepenne, arpuOyT, hakTt

43) 3arpy3ka 1aHHbIX U3 xpaHuianiia popmara Deductor Warehouse 6

44) Cpe3sbl 1 GUIBTP: YCTAaHOBKA MOJI30BATENbCKOTO (DHIIBTPA, OTOOpaKEHHE Pe3yIIbTaTa.
45) BBeneHre B KJIaCTEPHBIH aHAIIN3

46) Anroputma k-means

47) Mactep oOpaboTku "kinactepu3anus’

48) Uto Takoe ONMTHMH3ALHS

49) Kak onTHMHU3aIHs UCIIOIB3YETCS B IPUHSATHU YIPABICHYSCKUX PEIICHUN
50) UcxoaHble AaHHBIC U TIOCTAHOBKA ONTHMHU3AI[MOHHOM 33/1a4i «PaCTpeIe/ICHHE PECYPCOBY»
51) UcxonHble qaHHBIC U TIOCTAHOBKA TPAHCIIOPTHOM ONTUMHU3AIIMOHHON 31241
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52) UcxonHble TaHHBIC U TIOCTAHOBKA ONITUMH3AIIMOHHOMN 3a/1a41 «O Ha3HAUCHHUSIX)»
53) IIpuHIHUTIBI pelICHNs] ONTUMHU3AIIMOHHON 3a/Ia4K «PacIpeie]ICHUE PECYPCOB
54) IIpuHIMTIBI pENICHUs] TPAHCIIOPTHOM ONTUMH3aLMOHHOM 3312491

55) IIpuHIUIIBI pElICHHUsT ONTUMHU3AIMOHHON 3a/1a4H «O Ha3HAYCHUSIX)

56) Kak pemaroTcst onTUMHU3aIMOHHbBIC 3a1aun B Excel

57) Bosmoxxroctu Deductor o HMIIOpTY TaHHBIX

58) IIpeoOpa3oBaHKe TaHHBIX K CKOJIB3SIIEMY OKHY

59) Mexanusm ciusHus ganabix B Deductor

60) Deductor: npuMeHeHHE KaJIbKYIATOpa

61) Deductor: mpuMeHEHHE CKPUIITOB

62) Deductor: ycJI0BHOE BBITIOJIHEHHE CLICHAPHSI

63) PacueT aBTOKOpPEISAILMH CTOJIOIOB

64) Uto Takoe HEHpOHHAs CETh

65) [TocTanoBKa 33134 KJ1aCCU(DUKAIIMHU C TIOMOIIBIO HEHPOHHOM CETH

66) ITonp3oBarenbckue moaean B Deductor

67) Uto Takoe acCoIaTHBHBIC MPaBHIa

68) Uto Takoe kapThl KoxoHena



