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1. Poap nucuuiminHbl «llporpaMmMupoBaHHue:

OIIK(Y)- Brnaaeer merogaMu aHaliM3a U MCCIICAOBAHUS MH()OPMALIMOHHBIX
3.1B1 IIPOLIECCOB M TEXHOJIOT UM
AHaIM3UpyeT PO ECCHOHAIBHYIO
CIIOCOGEH AHATH3MPOBATE N.OIIK (Y)- MH(DOpMAIIHIO OPOPMIISET U OIIK(Y)- YMeeT BBINOJIHATH aHAJIW3 U IPOBOJAUTH HUCCIICI0BAHUS
3.1 [IPE/ICTABIISACT €€ B BUJIC 3.1V1 CTAaTUCTUYECKU COOPAHHBIX JAHHBIX
PO eCCHOHATBHYIO
AHAJIMTUYECKUX 0030POB.
MH(OPMALIMIO, BBIJICIIATH B
» 3HACT TEOPETUUYECKHUE OCHOBBI OOPa0OOTKH CTATUCTUYECKHU
HEU IJIaBHOE, OIIK(Y)- 3.131 y .
HAKOILICHHOM MH()OpMAaLlMU U METO/IbI €€ aHaJIn3a
CTPYKTYPHUPOBATb,
OIIK(VY)-3
O OPMIISTH U NPEJICTABIIATD v
Biajaeer HaBbIKaMH aHaJIn3a COBPEMEHHBIX JTOCTHXKECHUN U
B BUJIC AHAJIUTUYECKUX y
’ . ¢ CTpYKTYypUpYET OIIK(Y)- METOAAMM IOATNOTOBKM HAYYHBIX JOKJIAJ0B, IIyOJIUKALUM U
0030pOB ¢ 00OCHOBAaHHBIMU
P PO ECCUOHAIBHYIO HH(POPMALUIO 3.2B1 AHAJIMTUYECKUX 0030pOB ¢ 0OOCHOBAHHBIMM BHIBOJIAMHU U
BbIBOJAMH U v y
2 N.OIIK (Y)- BBIJICJISIS] B HEM OCHOBHBIE PEKOMEHIALMUSAMHA B 00J1aCTU MH(POPMALIMOHHBIX TEXHOJIOI UM
€KOMECHIALASIMHU
P A4t 3.2 3JIEMCHTBI: 11€JIN, TUIIOTE3HbI,
pEe3yiabTaThl, TCOPHH, OIIK(Y) YMeeT CTpyKTYpUPOBaATh MPOPECCUOHAIIBHYIO UH(OpMAIIHIO,
KJIACCU(DUKALIMK, ApTYMEHTBI U T.II. 39V O(OpPMIISITh M MPEJICTABIIATH B BUJIC AHATUTHYECCKHUX 0030POB C
' 000CHOBaHHBIMHU BBIBOJAAMH U PEKOMEHIAIUSIMU
y BiiazieeT onbITOM MCHOJIB30BAHUS CUCTEMHOM MHKEHEPUU JIJIS
| I[ppumeHseT 3HaHUST TEXHOJIOT U OIIK(VY)- b pHIHL AT 5
IPOCKTUPOBAHUS U PeaTn3alui HH()OPMALIMOHHBIX TEXHOJIOT UM
CrocoO€H HCII0Ib30BaTh N.OIIK (Y)- YIIPABJICHUA U XPAaHCHUSA JTaHHBIX 6.1B1 P P P . g pMall
nepeaauyr XpaHeHUs: 1 00padOTKH JJTaHHBIX
METONBL M CPEIGTRA 6.1 IS peleHus nTpoeCCUOHAIbHBIX P P P
CUCTEMHOHU MHXXCHEPHH B 3ajJ1a4
b OIIK(VY)- 6.131 | 3HaeT METOBI OLICHKH Ka4€CTBA MPOrPaMMHBIX IPOIYKTOB
00JIaCTH IOJIy4YCHMUSI,
epeaadn, XpaHCHUs
OIIK(Y)-6 e ; > 2P ’ AHAJIM3UPYET TEXHUYECKOE OTIK(Y) YMeeT aHAUIM3UPOBATh TEXHUYECKOE 3aJlaHUE, pa3padaThIBaTh U
epepadOTKU U - ’
PP 3a/1aHue, pa3padaTbIBaCT U 67V ONTUMHM3HUPOBATH IMMPOrPaMMHBIN KO JIJISl PEIICHUS 3a/1a4 00pa0OTKH
IPEI0CTABJICHUS . .
PEAL ONTUMHU3HUPYET IPOrPaMMHBIN KOJI MH(pOpPMAILIMU ¥ aBTOMATU3UPOBAHHOIO IIPOCKTUPOBAHUS
il 1.OLK (¥)- VIS PEIICHUS 3a/1a9 00pa0OTKH
MH(OpMAaLIMOHHBIX 6.2
P auuo MHOpMALIMU U 3HaeT 001aCTH NPUMEHEHMS S3bIKOB IIporpamMmupoBaHus Python,
TEXHOJIOT UM

AaBTOMAaTHU3UPOBAHHOI'O
IIPOCKTUPOBAHUA

OITK(Y)- 6.232

C++ 1 moaxoa0B K OTJIAIKE U TECTUPOBAHUIO IIPOrPAMMHOI0
o0ecrneyeHus

2. Iloxa3areqm U MeTOIbLI OLICHUBAHUSA

Il1anupyemMblie pe3yabTaThbl 00y4eHHs 110 IUCIHHILIHHE

Kon

HaunmMmeHoBaHnue

Koa mHaukaropa
TOCTHIKEHU S
KOHTPOJIUPYEMO M

KOMIIeTEHIMH (M ee

HaunMmeHoBaHMEe pa3jesia

MeToabl OIEHUBAHUSA

NUCIHUILTUHbI (OIEHOYHBIE MEPONIPUATHSA)




YacTH)
P11 Onpenensarh alropuT™M U CTPYKTYPbI JaHHBIX, HCOOXOAUMBIC IS Paznen 1. OCHOBBI paOOTHI C "
N.0OIIK (V)-3.1 3ammTa oT4eTa 1o JadopaTopHOM
PEILICHUS 3aIaUH. NaHHBIMU
pabore
P12 BhINOIHATE 00bEKTHO-OPUEHTUPOBAHHBIM aHAIN3 U IPOCKTUPOBAHUE. N.0OIIK (Y)-3.2 Paznen 2. O0bekTHO- 3anmmra oruera 1o Ha60paTOpHOI71
OPUCHTHPOBAHHOC pa60Te
y Python §
PJ13 Pa30uBaTh COOCTBEHHBIN KOJI HA MOAVIIN U ITAKETHI U BBIMIOJIHATH €0 R PN B o
A 4 N.OIIK (¥)-6.1 Paznen 3. MonynbHOE 3amuTa oT4eTa 1o JJabopaTopHOHU
TECTUPOBAHMUE.
TECTUPOBAHHUE pa60Te
P/l 4 OCyILECTBIISATh UCCICA0BATEIILCKUM aHAJIN3 JaHHBIX. 1N.OIIK (Y)-6.2 Paznen 4 UccnenoBauue u 3anmra OT4eTa 110 JIa60paT0pH0f/i
00pa0OTKa JaHHBIX pa6OT6

3. HllkaJua oueHuBaHus
[Topsimok opraHm3anuu OLICHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHUBEPCUTETE PETIIAMEHTUPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM —
«CucremMa OLICHMBAHUS PE3YyJIbTAaTOB 00ydyeHUsI B TOMCKOM IOJMTEXHUYECKOM yHMBepcuTeTe (CrcreMa OLeHUBaHUS)» (B JICUCTBYIOIIECH PEIAKINN ).
Hcnonp3yercst 0aNIbHO-PEUTHHIOBAsI CUCTEMA OLICHUBAHUS PE3yJIbTaTOB 00ydeHus. MiTorosas oueHka (TpaauLMOHHAS U JUTCPHAs) 110 BUAAM Y4C€OHOU
nesatelbHOCTH (M3ydyeHue nucuuiuind, Y UPC, HUPC, kypcoBOo€ NpOCKTUPOBAHUE, IIPAKTUKH ) OIIPEACIISICTCI CYMMOUN 0AJIJIOB O PE3yIbTaTaM TEKYIETO
KOHTPOJISI U MPOMEKYTOYHOM aTTECTAU (UTOTOBAsi pEUTUHIOBAs OIleHKA - MakcuMyM 100 OaioB).

PacripeneicHrne OCHOBHBIX M JIONOJHUTEIBHBIX OayIOB 3a OLCHOYHBLIC MEPOIPHUATHUS TEKYILIECTO KOHTPOJII M IIPOMEKYTOUYHOM AaTTECTALUU
YCTAHABJIMBACTCA KAJICHAAPHBIM PEUTHUHI -ILJIAHOM AUCIAILIINHBI.

PGKOMCHI[yeMaﬂ HIKAJIA UIAd OTACIIbHbBIX OLICHOYHbBIX MCPOHPI/ISITI/Iﬁ BXOJHOI'O M TCKYLICI'O KOHTPOJIA

% BBINOJTHEHUA CoorBercrBue
A OnpeaejieHue OEHKHA
3alaHUHA TPAAUIIHOHHON OLICHKC

90%-+100% «OTINYHO» OTIMYHOE OHMMAaHUE MPEAMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHHUS U BJIAJICHUE OIBITOM MPAKTUYECKOMN IEATEIbHOCTH,
HEOOXOUMBIE PE3YJIbTAThl 00YYEHUsI CPOPMUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlsioB, OJIM3KUM K MAKCUMAJIBHOM Y

70% - 89% «XO0poLIo» JIoCTaTOYHO MOJTHOE TOHUMAHUE NIPEAMETA, XOPOLIME 3HAHUS, YMEHUS U ONBIT MPAKTUYECKON IEITEIbHOCTH, HEOOXOAUMBIE PE3YIIbTAThI
OoOy4eHus: C)OPMUPOBAHBI, KAUECTBO HUA OJTHOTO U3 HUX HE OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM OasljioB

35% - 69% «Y 1OBJL.» [Tpuemnemoe noHrMMaHue NMPEeAMETa, YAOBIETBOPUTEIIbHBIEC 3HAHNS, YMEHUS U ONBIT MPAKTUYECKOMN JIEATEIbHOCTH, HEOOX OJIUMBIE PE3YJIbTAThI

00y4yeHUs C(POPMHUPOBAHEBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHMMAaJIbHBIM KOJIUYECTBOM OAJIJIOB

0% - 54%

«HeymoBIL.»

Pe3ynbraThl 00y4YeHUsI HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

lllxama nji1 OEHOYHBIX MEPONPHUATHH DK3aMEHA

% BBINNOJTHCHUSA
3alaHMH DK3aMeH a

JK3aMeEH, CooTBeTCTBHE
oA TPAANIHUOHHOU OI[EHKE

OnpenesieHue OLEHKH




90%+100% 18 =20 «OTIIMYHO OTJIMYHOE IIOHUMAHUE MPEIMETA, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHUS U BJIAJICHUE OIBITOM NPAKTUYECKOU ACATEIIbHOCTH,
HEOOXOIMMBIE PE3YIAbTaThl 00ydeHUs: CHOPMHUPOBAHBI, UX KAYE€CTBO OIIEHEHO KOJIMYECTBOM 0aJI0B, OJM3KUM K MAKCHUMaJIbHOMY
70% - 89% 14 =17 «XOPOLIO» JlocTaTOYHO MOJTHOE MOHUMAHKUE MPEIMETa, XOPOILIME 3HAHUS, YMECHHUS M ONBIT IIPAKTUYCCKON JCATEILHOCTH, HCOOXOAUMBIC
pe3yabTaThl O0y4YeHHUs C(POPMHUPOBAHBI, KAYSCTBO HU OJHOI'0 M3 HUX HE OLICHEHO MUHHMAaJbHBIM KOJIMYECTBOM 0OaJIjIoB
35% - 69% 1113 «Y TOBJIL.» [IprueMieMoe MOHMMAaHME IIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMCHHUS M OMBIT IIPAKTUYCCKON ACATCILHOCTH, HEOOXOAUMBIC
pe3yJbTaThl O0y4YeHUs C(HDOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLICHCHO MUHMMAJIbHBIM KOJIAYECTBOM 0aJII0B
0% - 54% 0=+ 10 «Heynosi.» Pe3ynbrarel 00y4eHus HE COOTBETCTBYKOT MUHUMAJILHO JJOCTATOYHBIM TPEOOBAHUAM

4. llepeyeHb THIOBBIX 3aJaHUHU

OneHoYHbIE MEPONIPUATHS

IlpuMepbI THNIOBBIX KOHTPOJILHBIX 3a1aH UM

1.

3ammra OoTYeTa 1o
1a0dopaTopHOU

padoTte

BompocHr:

3HAKOMCTBO cO cpeaou Jupyter Lab

PaboTa co ciuckamu. Cpe3sl.

COopTUPOBKA CITUCKOB U KOPTEKEM.
['eneparopsl criuckoB (list comprehensions).
['eneparopsl cnoBapen (dict comprehensions).
['eHepaTOPBI-PYHKIUH.

HTepartopsl.

el Al ol

JK3aMEH

BonpocChl Ha 3K3aMEH:

1. PaGora ¢ daimamu.

2. DyHKUUU

3. Knacchel 1 00BEKTHI

4. MeranporpaMMHUpPOBAHUE

>. Moayiau U nmakeThl

6. MoaynbHOE TECTUPOBAHUE

7. O0OpadOTKa MHOTOMEPHBLIX MAaCCUBOB JJAHHBIX C MCIIOJb30BaHUEM OnOInoTeku NumPy
8. OcHOBEI pabOTHI ¢ OMOJIMOTEKOM Pandas

9. 3HaKOMCTBO ¢ OMOIMoTeKOM NumPy

10. UccinemoBareIbCKUHN aHAJIN3 JAaHHBIX C UCIIOJIb30BaHUEM OMOIMoTeku Pandas

KypcoBas pabora

Hd

l'ema KypCOBOMU:
[TocTpoeHME MPOrHO3HOM MOJIEIN HACAIBHOTO CIOPTCMEHA (II0 OCHOBHBIM BHJaM CIIOPTA)

OCHOBC UCTOPHUYUYCCKHUX JJdHHBIX COBPCMCHHbIX OJIMMITUHUCKHUX 15000




S. MeToanyeckue YKa3aHHUS 110 Npoueaype OleHuBAHUA

OI[EHO‘-IHBIC MEPOHPHHTHH Hpouez[);pa HPOBEI[QHHH OICHOYHOIO MQPOHPHHTHH n H@OﬁXOI[HMbIe MCTOAUYCCKUC YKA3AHUA
1. 3aimra OT4era 1o CTyAeHT OTBEYAET HA BOIPOCHI 110 IIPEAOCTABICHHOM JIa0OpaTOpHOU padoTe. IloscHsaeT u
nadopaTopHOM padoTe KOMMEHTHUPYET UX, 00pallasich K OTYETY IO Ja0OpaTOPHOM padoTe.
2. JK3aMEH CTyaeHT BbIOMPAET BOIIPOC CIAYYaMHBIM 00pa30M, TOTOBUT OTBET U MPEACTABIISACT JOKIA IO CYIIECTBY
BOIIpOCa.
3. KypcoBas pabora CTyAeHT OTBEYAET HA BOIIPOCHI O NPEIOCTABICHHON KypCOBOM padoTe. I10ACHIET 1 KOMMEHTUPYET HX,
oOpalasich K OTYETY IO KypCOBOM padOTe




