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1. lleab ocBOEHHUS TUCHUILJINHBI

Llens mucnumumHbl: GopMHpPOBaHHE KOMIETEHIMN B 00JIaCTH MCIIOIB30BaHUS WH(POPMAIHH,
o0paboTkM ¥ aHanmu3a ee Juid HMH()OPMAIMOHHO-aHATUTHYECKOW TMOMJCPKKH  HPUHATHS
YIIPaBICHYECKUX PEUICHUH. 3HAHNS, YMEHUS U HaBBIKH,

MOJTyYCHHBIE B PE3YyJIbTaTe OCBOCHUS AMCUUILUIMHBI, TOMOTYT MPHU cOOpe U aHaIu3e OOJIBIINX
00BEMOB CTPYKTYPUPOBAaHHOW M HECTPYKTYpPHPOBAaHHOH HMH(poOpMmanuu, mpu pa3paboTKe Mojemen
JAHHBIX, ¥ TIOJTY4YEHUH HOBBIX 3HaHUI. Bce 3T0 He0OX0IMMO BBITYCKHHUKY, OCBOMBILEMY IIPOrpPaMMy
OakanaBpuaTta, ISl PELICHUS pPa3IUYHBIX 3a7ad MPAKTUUECKOH M HAayYHO-HCCIIEAO0BATEIbCKOM

IEeATEILHOCTH.

3aza4u OCBOCHMSI TUCLUUILINHBIL:
— MpHOOpPETeHNE CTYACHTAMH 3HAHUN O TEXHOJIOTHSX MOATOTOBKH, XpaHEHHs, 00paboTKu U

aHaJIn3a JaHHBIX,

— IpUOOpETEHNE PAKTUYECKUX HABBIKOB PA0OTHI C JAHHBIMHU.

N3yuenue

"Auanns

a HMMCHHO Ha JUCHUIIIMHAX

naHHbIX"  Oasupyercs

Ha M3yYCHUHU
"Teopusi BEpOSTHOCTEH U

2. Mecro nucuuninnbl B cTrpykrype OIIOII BO
JUCHUITIIMHBI
HpO(l)CCCI/IOHaJ'IbeIX JUCHUIIINH,

00Lmx

MareMaruyeckas craructuka’, "Maremaruka', "OCHOBBI aITOPUTMHU3AIUMN U TIPOTPAMMHUPOBAHUS".

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

dopMupyemsle
KOMITETEHITNH (KO,

[TnannpyemMsble pe3yapTaThl 0OydEeHUs 10 AUCIUIUINHE, B
COOTBETCTBHH C HHIUKATOPOM JIOCTHKEHUSI KOMIICTEHINN

HaumMmeHoBaHMe O1IeHOYHOT'O

OCYILIECTBJIATH IMOUCK,
KpHTH‘leCKI/Iﬁ aHaJIu3
U CUHTC3

TIOMCK, XpaHeHne, 00paboTKy
W aHaIM3 HHPOPMAIIUHU U3
pas3IMYHBIX KICTOYHUKOB U

XpaHeHHs1, 00pabOTKH 1
aHanM3a MHPOPMAIUU U3
pa3JIMYHBIX HICTOYHUKOB U

coJiepKaHue Wupnkatop TOCTHKEHUS PesynbraTel 00y4ueHus 1Mo cpeacTBa
KOMIIETEHIINH) KOMITCTEHIINU JICIIUIIIIMHE
OIIK-8 Cnocoben OIIK-8.1 IIpumenser - 3HAaeT METOJIBI 00PadOTKU TeCT
OCYIIECTBIIATH TIOHUCK, METObI 00paboTKH nH(popManuy 1 aHaIu3a
XpaHeHHe, 00paboTKy nH(popMannu 1 aHanm3a JTAHHBIX C HCTIOJIb30BAHUEM
U aHaIN3 JAHHBIX C UCTIOJIB30BAHHEM MH()OPMaMOHHBIX
HHPOPMALIIH 13 HHPOPMAITNOHHBIX texronoruit (OITK-8.1)
Pa3IMIHBIX TEXHOJIOTHH - ymeeT pa3zpabaTsIBaTh U
HCTOYHHKOB H 06a3 aJanTHPOBATh IPOTPAMMHEIE
JIaHHBIX, KOMIIOHEHTHI PabOTHI C
MpEACTaBJIATh €€ B nanabiMu (OITK-8.1)
Tpedbyemom popmare - BJIaJIeeT HaBBIKAMU
C UCTIOJIb30BaHUEM W3BJICYCHNS 3HAHUH U3
WHPOPMAINOHHBIX, nanHbx (OITK-8.1)
KOMITBIOTEPHBIX 1
CETEBBIX TEXHOJIOTHH.
OIIK-2 Cnocoben OIIK-2.1 ITonumaer - 3HAaeT MPUHIUIIBI PA0OTHI TECT
TIOHUMATh MPUHINTIBI MPUHIUIIBI PaOOTHI MIPOTPaMMHBIX CPEACTB NPH
paboTsI MPOTPAaMMHBIX CPEICTB IPH pEeIIeHNH 33134 aHaIn3a
COBPEMEHHBIX peuieHny 3aaaq nanHbx (OITK-2.1)
nH(pOpMaMOHHBIX npodecCHOHANTBHOM - ymeeT paboTats ¢
TEXHOJIOTHH 1 JIeSITeIIbHOCTH MPOTPAaMMHBIMH CPEACTBAMHU
MPOTPaMMHBIX JUTA XpaHEeHUs U aHaIIn3a
CPENCTB, B TOM YMCIIE nmansbix (OITK-2.1)
OTE€YECTBEHHOT O - BIIa/ICET IOHUMAET
MIPOM3BOJICTBA, U MIPUHIUIBI pabOThI
HCIIOJIB30BATh UX MPH MIPOTrPaMMHBIX CPEACTB MPH
pemeHnn 3a1a4 pemeHnn 3a1a4d
npodeccHoHAIBLHOM npodeccrnoHaIBEHOM
JIeSITeIbHOCTH; nesrensbHocTy (OITK-2.1)
YK-1 Cnocoben VK-1.2 OcymecTBisier -3HAeT METObI TIOUCKA, TeCT




nH(pOpMaIINH,
MIPUMCHSTh
CUCTEMHBIU TOAXO0]T
JUTSL peLICHUS
MTOCTABJICHHBIX 3a]1a4

0a3 JaHHBIX, PEICTABIISIET
ee B TpebyemMoM (opmare ¢
UCIOJIb30BAHHEM
UH()OPMAIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

0a3 JaHHBIX, MPEACTABICHUS
ee B TpebyeMoM (opmare ¢
HCIIOIb30BaAHUEM
UH()OPMAIHOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
texHonoruii (YK-1.2)

- YMEeT IPOBOJIUTH aHATN3
Ha0OpPOB TaHHBIX B
COOTBETCTBUU C
rocTaBiieHHOM 3anadeit (YK-
1.2)

- BIAJEET CII0cO0aMH
XpaHEHWs ¥ aHaIKM3a JaHHBIX
(VK-1.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISCT 4 3aueTHbIC enuHMIIBI, 144 daca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
00ydJaromuxcs ¢ meaarornaeckKum <
paboTHUKOM 5 ®dopmMma
g TEKYIIEro
g‘ KOHTPOJIS
= S YCIIEBAEMOCTH
Ne P ( ) 3 é (o HemensaM
o\ | Pasnen (Tema) IMCUMILIMHEL | 2 - 5 cemectpa),
Q N A — =~
&) =l B A ® popma
= =) = @)
= =] S = & | npomexyTouHoi
S| af 8 = \a S arrectanuu(mo
= %) o A = =) s
5 o & o L] & ) < ceMecTpam)
Z 2| E| | =| &] g ©
S| 3| & 2| =| & =
Sl g g 8| %] 2| S
5|l s| & S| =
El =
%| o & ~
S| & =
el = &
=l B
1 MIPUMEHEHUE S3bIKa 6 | 8 8 TeCTHPOBAHHKE
nporpammupoBanus Python
JUTSI aHAJTN3a JIAHHBIX
2 CTaTUCTUYECKHI aHaIU3 6 |10 12 60 TeCTHPOBAHHE
JTAHHBIX
3 BHU3yaJIM3alUs JaHHBIX 6 | 6 4 31,35 TecTHpoBatie
Bcero 3a cemectp 144 | 24 24 44 10,251 91,35 3au. ¢ oII.
Hroro 144 | 24 24 44 10,25 91,35
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 6

Paszoen 1. npumenenue azvika npoepammuposanus Python ona ananuza oanuvix
Jlexnus 1.

OcHoBel [Python (2 gaca).
Jlexnusa 2.

I'padmueckas koHCONB Ha 6a3e Qt (2 vaca).
Jlekumus 3.

BxonHble 1 BEIXOHBIE TIepeMeHHbIe. [[poToKOIMpOoBaHue BBOIa-BbIBO/IA (2 Yaca).
Jekuus 4.

XponomeTpax nporpammsl. [loctpounoe nmpodunupoBanue GyHKIuu (2 yaca).
Pazoen 2. cmamucmuueckuii ananuz oaHHblx
Jlekuus 5.

O06paboTka JaHHBIX C MPUMEHEHUEM MacCUBOB (2 daca).



Jleknus 6.
MareMatuueckue U CTaTUCTUUECKHE orepanuu (2 yaca).
Jleknus 7.
MonenupoBaHue CiydaifHbIX Onyxaanuii (2 gaca).
Jlexnus 8.
Apudmerndeckre onepanuy U BEIpaBHUBaHUE JaHHBIX (2 yaca).
Jlexnus 9.
Koppensaus u koBapuanus. @unbTpaiiys OTCYTCTBYIOIUX JaHHBIX (2 yaca).
Paszoen 3. euzyanusayus oanuvix
Jlexnus 10.
[TocTpoenue rpadukoB u Bu3yanusaius. Pucynku u noarpaduxu (2 gaca).
Jlexnus 11.
Jluneitnsie rpadguku. CtonduaTeie AuarpaMmmsl. ['ucrorpaMmsl U rpauKy IIOTHOCTH.
Huarpammbl paccesinus (2 yaca).
Jlexuus 12.
Hanecenne nanHbix Ha KapTy. MHCTpyMEHTalIbHAS SKOCHCTeMa BU3yanu3anuu s Python.
bynymiee cpencts Bu3yanuzauuu (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mnanupyercs.

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 6
Pazoen 1. npumenenue sazvixa npoepammuposanus Python ona ananuza oannwlx
JlaGoparopnas 1.

VIMnopT 1 3KCHOPT JaHHBIX (4 yaca).
JlabGoparopnasn 2.

[IpenBaputenbHas MOAroTOBKA JaHHBIX (4 yaca).
Paszoen 2. cmamucmuueckutl ananu3 OaHHbIX
Jlaboparopnas 3.

Cratuctuueckuil aHaau3 1aHHBIX (4 yaca).
Jladoparopnas 4.

Koppensnumonnslii ananu3 ganHbeix (4 yaca).
Jlaboparopnas 5.

Perpeccruonnslii ananus (4 yaca).
Pa3zoen 3. euzyanusayus oanmvix
JlabopaTopnas 6.

Buszyanuzanus qaHHBIX U pe3ysIbTaTOB aHalu3a (4 Jaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHUe CAMOCTOATEIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUEHUE:
1. Ilpouecc ananuza. Ob1as cxema aHaIu3a.
2. V3BnedyeHune U BU3yaau3anus TaHHbIX.
3. ®opMBbI IpeCTaBICHUS JaHHBIX, TUIIBI U BUJIBI JaHHBIX. [IpencTaBnenus HAOOpOB JAHHBIX.
4. Onpenenenue knactepuzanuu. [locranoBka 3agaun kiacrepusanuu. Llenm kiacrepuzanmm.
5. Buasl merpuk. Hlaru anroputrma. Mepbl paccrosHuil. IIpumep paboTsl anroputma k-means.
[TpoGyieMbl aNnTrOPUTMOB KJIaCTEPU3ALIIH.
6. [lpumenenue knaccuduxamu u perpeccun. O630p METO10B KIACCU(PHUKAIIMH U PETPECCUH.
7. MeTozpl, OCHOBaHHBIE HAa O0YUYEHHH, pa3HOO0pa3He MOAX0/10B.
8. IIporpammHOe obecriedeHne B 006JacTy aHaIN3a U BU3Yyalln3alluy TaHHbIX.
9. Ananutnyeckue miaThopMbl: Kiaccudukaius 1 0COOEHHOCTH IPUMEHEHUSI.
10. SI3p1KK BU3yaJIbHOTO MOJIEIMPOBAHUS.
11. Tpancopmanusi JaHHBIX.



12. baiiecoBckas knaccudukanus. Y cIOBHAS BEPOSTHOCTD.
13. ®opMyna MogHOM BEPOSATHOCTH.
14. Cratuctuueckoe pacro3HaBaHue 00pa3oB.
15. 3anaua knaccupukanuu cama. Kpurepuii OTHOIIEHUS TPaBIOTOA00HS.
Jlis caMoCTOSITENIbHOM PAa0OTHl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOCHUIO
JUCLUIUIMHBI U U3/IaHUS U3 CIMCKA NPUBEJCHHON HM)KE OCHOBHOM U TOTOJIHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mianupyercs.

4.1.2.6. IlpumepHblii NepevyeHb TeM KYPCOBBIX PadoT (IIPOEKTOB)
He mianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS

VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
KOCTb, qyecKue TOPHBbIE KonTt- CPC,
Cemectp IUH, Talusl, THasi KOHTpoJs (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
ea. gac. gac.
qac.
7 144/ 4 4 8 2 0,5 14,5 120,85 IK3.(8,65)
Hroro | 144/4 4 8 2 0,5 14,5 120,85 8,65
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrakTHas pabora
00ydJaromuxcs ¢ <
MeJIarOTHYECKUM PAOOTHUKOM & ®opma
Lc% TCKYLICTO
g" KOHTPOJIS
& g YCIIEBAEMOCTH
No Paznen (tema) 3 e (1o HezenAM
n\n JAUCLUILINHBI = = =| ~ S cemectpa),
O = £ = S dbopma
= e S = 5 [POMEKYTOUHOM
S| a & Sl a Q arrecTanuu(mo
= ol Q@ o| & < = C%
= = L = 3 ceMecTpam)
g0 E| E| 2| Z| &l & O
2 2| & = 5| E
o) > 5 2 = ol =
= =) &= g ~ = >
=l 8| & S| =
s8] £ | ¢
ol 8| &
=N =Y
1 IIPUMEHEHHUE SA3bIKA 7|4 4 30 TECTUPOBAHUE
MIPOrpaMMHUpPOBAHUSA
Python nnst ananusza
JTAHHBIX
2 CTaTUCTUYECKHUI aHaJIU3 7 4 64 TECTUPOBAHUE
JIaHHBIX
3 BHU3yanu3anus JaHHbIX 7 26,85 | TectupoBaHue
Bcero 3a cemectp 144 | 4 8 | + 2 10,5]120,85 Jk3.(8,65)
Htoro 144 | 4 8 2 10,5(120,85 8,65
4.2.2. CogepkaHue TUCUMUILIMHBI
4.2.2.1. IlepeyeHnb JeKuMi
Cemectp 7
Pa3zoen 1. npumenenue szvixa npocpammuposanus Python ona ananuza oannwlx
Jlekumus 1.
Ocnogsl [Python (2 gaca).
Jlekumus 2.

I'pacdnueckas koHCcoab Ha 6a3e Qt (2 yaca).




4.2.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH
He mianupyercs.

4.2.2.3. IlepeuyeHnn 1a00pPaTOPHBIX padoT

Cemectp 7
Paszoen 1. npumenenue szvika npoepammuposanus Python ons ananuza oanmvix
JlaGoparopHnas 1.

HMmopT 1 3KCHOPT JaHHBIX (4 yaca).
Paszoen 2. cmamucmuueckutl ananuz 0anuwix
JlabopaTopnas 2.

Craructuueckuil aHaM3 JaHHBIX (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE 00eceueHre CAMOCTOSATEIbHO

padoTbI

IlepeueHb TEM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
. Ilponecc ananusa. O61mas cxema aHajIu3a.
. 3BrieueHue u BU3yanu3anus JaHHbIX.
. BxoznHbIe 1 BIXOAHBIE IEpeMeHHBIE. | [poTOKOIMpPOBaHNE BBOIA-BBIBOA.
. Xporometpax nporpammsl. [Toctpounoe npodunrpoBanue QyHKIUH.
. O6paboTKa JaHHBIX C IPUMEHEHHEM MacCHBOB.
. MaTemaTtuyeckue u CTaTUCTUYECKHE ONEPALIUU.
. MozgenupoBaHue ciryyailHbIX OJTy>KIaHUH.
. ApudpmMeTrueckue onepanuy 1 BeIpaBHUBAaHUE JTAHHBIX.

9. Koppemnsiuus u kopapuanus. @unbTpanus OTCyTCTBYIOIUX JaHHBIX.

10. [Toctpoenue rpadukoB u Buzyanuzanus. Pucynku u moarpaduku.

11. JIuneitnsle rpaduxu. CronduaTsie 1uarpaMMel. ['nctorpammsl ¥ rpauky IIOTHOCTH.
JnarpaMmsl paccesHus.

12. Hanecenue naHHbIX Ha KapTy. IHCTpyMeHTalbHas 9KOCUCTEMA BU3yaIU3aLlun JJIs
Python. Bynymiee cpeacts Bu3yanusanuu.

13. Oranel moaenupoBanus. [Iporecc moctpoeHus: Moaeei.

14. ®opmbl peacTaBlIeHNs JaHHBIX, TUIIBI U BUJbI AaHHBIX. [IpencraBiennst HabopoB
JAaHHBIX.

15. Onpenenenue kinacrepusanuu. [locranoBka 3agaun kinactepusanuu. Llemn
KJIaCTEpU3ALINH.

16. Bunel metpuk. llaru anroputma. Mepsl paccrosuuit. [Ipumep pabotsl anroputma k-
means. [IpoGieMbl aropuTMOB KJIaCTEpU3ALIUH.

17. Ilpumenenue knaccudukanuu u perpeccu. O630p MeTo10B Kiaccu(pUKanuu u
perpeccum.

18. Cratuctruyeckue METOBI.

19. Metonpl, OCHOBaHHBIE HA 00YYEHUH, pa3HOOOpa3ne MOAXO0I0B.

20. IIporpammHoe obecrieueHue B 006JacTu aHaIM3a JTaHHbIX.

21. Ananutuyeckue miaTopMsel: KinaccuuKaus 1 0COOEHHOCTH MPUMEHEHUS.

22. 5I3bIKM BU3yaJIbHOTO MOJAEIUPOBAHUS.

23. Ko"comumanus TaHHBIX.

24. Tpanchopmaryst JaHHbIX.

25. baitecoBckas kiaccuukanus. Y cioBHasi BEpOSITHOCTb.

26. ®opmyra NOJHON BEPOATHOCTH.

27. CTaTUCTHYECKOE pacro3HaBaHue 00pa3oB.

28. 3anava knaccudukanuu cnama. Kputepuii oTHOIIEHUS PaBa0NOA00Hs.

28. KoppensimoHHbIN aHaln3 JaHHBIX.

30. Buzyanusauust JaHHBIX ¥ pe3yJIbTaTOB aHAIU3A.

31. PerpeccnOHHBIN aHANIM3.

32. IlpenBapurenbHas MOATOTOBKA aHHBIX.

0NN DN KW



Jlis caMoCTOSITENNbHON pPAa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCUHUILTMHBI U U3JaHUs U3 CIIMCKA MPUBEJICHHONW HUYKE OCHOBHOU U JOTIOJHUTEIBHOM JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. Co3naiiTe BU3yalbHbIN OTYET, BBIABISAIOIINN 3aBUCUMOCTb YPOBHS IPECTYITHOCTH OT
YPOBHS JI0X0JI0B B perroHax Poccuiickoit denepanuu.

2. Co3paiiTe BU3yaJIbHbII OTYET, BBISIBJISIOIINN 3aBUCUMOCTb YPOBHS IIPECTYITHOCTHU OT
ypoBHsI 00pa3oBaHus B peruoHax Poccutickoit deneparum.

3. CoznaiiTe BU3yaJbHBIM OTUET, BBISBISAIOLIMI 3aBUCUMOCTD JUHAMUKU YUCIEHHOCTH
HaceJIeHUs OT MHBIX (haKTOPOB B pernoHax Poccuiickoit denepanun.

4. Co3paiiTe BU3yaJlbHbII OTYET, BBISABIIAIOIINN 3aBUCUMOCTh MUTPALIMOHHBIX IIOTOKOB OT
uHBIX (pakTOpoB B peruonax Poccuiickoii deneparuy.

5. Co3paiiTe BU3yalbHBIH OTYET, BBIABISIONINN 3aBUCIMOCTD YPOBHS ITOTPEOJICHUS TOBAPOB
OT UHBIX (aKTOPOB B pernoHax Poccuiickoit denepanumu.

6. Co3pnaiiTe BU3yalbHBIM OTYET, BBIABISIONINNA 3aBUCUMOCTD YPOBHsI 0€3pa0O0THIIBI OT MHBIX
dakTopoB B peruoHax Poccuiickoit denepanuu.

7. BeimonauTe uMnopT AaHHbIX 13 Qaiina CSV. Cpenu nonyueHHbIX JaHHBIX HAWIUTe Te,
KOTOpbIE OTKJIOHSIOTCS OT cpeaHero Ha 20 Oosiee enuHuL. BeiBenuTe nx Ha SKpaH.

8. Bo3pMuTE OCHOBHBIE ITOKA3aTEIM MOCKOBCKOTO O10/I7KETa 3a TPH MOCJIEIHUX Ir0/ia B
dopmate CSV, umnoptupyiite naHHsie B cBoeil nporpamme Ha Python. Beruncnure cpennue,
noib3ysack ¢pyakuusMu Python. [Toctpoiite rpaduk n3MeHeHns TOKa3aTeneld BO BpeMEHH.

9. Hanummre nporpamMmy Ha Python, 4uroObl HapucoBath MHeEHHbIE rpaduKy GUHAHCOBBIX
nanabix Alphabet Inc. B mepuon ¢ 3 oxTs6pst 2016 roga mo 7 oktsi6pst 2016 rona.

10. IIpoananu3upoBaTh YKCIOBbIE 3HAYEHUS B CTOJIOAX TaOIULbl, HANTH OCHOBHBIE
CTaTHUCTUYECKUE XapaKTepucTUKU. Crienarb BHIBOJIBI 110 TOJTYyYEHHBIM JAHHBIM.

11. Mcnionb3ys cranaapTHyo 0ubinoTeky python, bubnunoreku pandas 1 numpy:
[MoaxrounThCs K HCTOYHUKY AaHHBIX CSV, MOIKIIOYATHCS K HICTOYHUKY JaHHBIX sqlite,
HOJKJIFOUYNTHCS K UCTOYHMKY JIaHHBIX XIS.  BbIBecTH unciI0BbIEe JaHHBIE HA SKpaH B BUJE TaOIUIIbI, B
BUJIE COBOKYITHOCTH TPa(HKOB.

4.2.2.6. [IpuMepHbIii NepeYeHb TeEM KyPCOBbIX PadoT (IIPOEKTOB)
He manupyercs.

5. O0pa3oBare/ibHbIE TEXHOJOTHH
B nmponecce M3ydCHHd AUCHUINIIMHBI MPHUMCHACTCA KOHTAKTHAd TCXHOJIOTHA NPCIOJaBaHUA
(3& HCKIIIOYCHUEM CaMOCTOATCIBHO H3Y4YdCMBIX CTYyICHTAMU BOHpOCOB). HpI/I MMPOBEACHNN
1a00paTOPHBIX PA0OT MPUMEHSAETCS UMUTAIIMOHHBIN WM CUMYJIAIMOHHBIN nonxoa. [laru pemenus
3ala4 CTYACHTaM JACMOHCTPUPYIOTCA TIpH IMOMOIIU MYHLTHMGHHﬁHOﬁ TeXHUKU. B I[aJ'ILHefIHIeM
CTYACHTEI CAaMOCTOATCIIbHO PCIIAIOT AHAJIOTHUYHBIC 3aJIaHH .

6. OnleHOYHBIE CPEACTBA IJIA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,

HpOMC)KyTO‘-IHOﬁ aTTeCTallui Mo uTOraM OCBOCHMUA JUCHUIIIMHBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOANYeCKOe U HH(POPMAIITUOHHOE o0ecnieuyeHHne JUCHMIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUIIINHE
1. Tnebo, B. U. Ilpaktukym no MmaremaTuueckod craTucTtuke. IIpoBepka rumores c
ucnonb3oBanueM Excel, MatCalc, R u Python : yue6Hoe noco6ue / B. 1. I'ne6os, C. 5. KpuBonamnos.
— Mocksa : [Ipomereit, 2019. — 86 c. — ISBN 978-5-907100-66-4. — TekcT : 31eKTpOHHBIN //
[Mudposoit 00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94504.html (mata oGpamenus: 25.11.2022). — Pexum ngoctymna: mis
aBTOPHU3HP. MoJb30BaTeneit - https://www.iprbookshop.ru/94504.html



2. Kapsikun, M. . TexHonoruu nporpaMMUpPOBaHUs U KOMITBIOTEPHBIN MPAKTUKYM Ha SI3bIKE
Python : yyeGnoe mocobue / M. U. Kapsikun, K. A. Barynssan, P. M. Muyxun. — PoctoB-na-Jlony,
Taranpor : M3gatensctBo IOxkHOTO denepanpsHoro yauBepcutera, 2022. — 241 c. — ISBN
978- 5- 9275- 4108- 9. — Texkct : snexTponnsii // Lugpposoii obpasoBarenbhblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/125718.html (mata o6pamenus: 09.11.2022).
— PexxuM moctyma: s aBTopu3mp. moiab3oBaTeneil - https://www.iprbookshop.ru/125718.html

3. Makkunin, ¥Yac Python u ananu3 nanubix / Yac Makkuanm ; nepeBoa A. CauHkuHA., — 2-
e uzn. — Caparos : [Ipodobpazosanue, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — Tekcr :
anexktpoHHed // lludpoBoit obpaszoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/88752.html (mara oOpamenwus: 23.08.2022). — Pexum goctyma: amis
aBTOPH3HUP. MoJb30Barenen - https://www.iprbookshop.ru/88752.html

7.2. I[OHOJIHHTCJILH&H y‘lEﬁHO-MeTOI[I/I‘-IeCKaH Jurepartypa no ImCuuIJanHe
1. IIporoawssikonoB, A. B. Anroputmbel Data Science m MX mpakTHYecKas peaqu3amus Ha
Python : yue6Hoe mocobue / A. B. Ilporoapskonos, I1. A. ITsutos, B. E. CagoBHukoB. — Mockaa,
Bonorna : Wnadpa-Umxkenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anektponuslt  // Iludposoii obpazoBarenshblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html (nata obpamenus: 28.09.2022). — Pexxum poctymna: amns
ABTOPU3HP. MOJIb30BaTeNel - https://www.iprbookshop.ru/124000.html
2. Kapsixun, M. . TexHonoruu nmporpaMMUpPOBaHUS U KOMIIBIOTEPHBII MPAKTUKYM Ha SI3bIKE
Python : yue6Hoe mocobue / M. U. Kapsixun, K. A. Batynbsn, P. M. Muyxun. — Poctos-na-/lony,
Taranpor : WspmarenbctBo FOxHoro ¢enepansHoro ynuBepcutera, 2022. — 241 c¢. — ISBN
978- 5- 9275- 4108- 9. — Texkct : snexrponnsiii // LnudpoBoit obpasosarenbHblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/125718.html (nata o6pamenus: 09.11.2022).
— Pesxxum noctyna: s aBTOpu3up. monb3oBateneil - https://www.iprbookshop.ru/125718.html
3. byiinaue C.K. OcHoBbl mporpamMMupoBaHusi Ha s3bike Python : yueOnoe mocoOue /

byitnaue C.K., boknar H.}O.. — ExarepunOypr : Ypanbckuii denepaibubiii yausepcutet, IbC
ACB, 2014. — 92 ¢. — ISBN 978-5-7996-1198-9. — Texkcrt : anexktponnslii // [IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/66183.html (mara oOpamenms: 24.11.2022). — Pexum

JOCTyMa: JIJIsl aBTOPU3UP. MoJIb3oBarenei - https:// www.iprbookshop.ru/66183.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYLLECTBJIECHHH 00pa30BaTeIbHOI0 NMpoLecca 1o JUCHUIINHE, BKIIYast
nepeyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenpHOM  mpolecCe€  HUCHOJB3YIOTCS  MH(MOPMAIMOHHBIE  TEXHOJIOTWH,
peaqn3oBaHHbIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENILHOTO  MOpTajda  MHCTUTYTa
(www.mivlgu.ru/iop), 1 UH)OKOMMYHUKAIIMOHHOW CETH MHCTUTYTA:

- IPeI0CTaBI€HUE YUeOHO-METOINYECKUX MaTepPHUajIoB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTENLHOTO TMpoIecca depe3 JIOKAIBHYI0 CeTh
uHCTUTYyTa U VIHTEpHeT;

- IPEZIOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeSTENTbHOCTH B 3JIEKTPOHHOM JIMYHOM
KaOMHeTe 00y4aroLerocs.

WudopmanroHHbIe CITPaBOYHBIE CUCTEMBI:

OnexrponHas oubnuoreka Bnl'Y - http://e.lib.vlsu.ru/

anexTponHas oubnuoreunas cuctemsl "[PRBooks" (http://www.iprbookshop.ru/);

ITporpammHuoe oOecrieueHue:

LibreOftice (Mozilla Public License v2.0)

Microsoft Visual Studio (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Pycharm Community Edition (mponpuerapnas nuuensust u Apache License 2.0)



7.4. Ilepeyenn pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«/HTepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCIHUILITHHbBI
iprbookshop.ru
e.lib.vlsu.ru
mivlgu.ru/iop

8. MaTepHaJILHO-TEXHH‘IeCKOG obdecneyeHue JUCHHUITJIMHBI
Jlaboparopus nH(HOPMAIIMOHHO — KOMMYHHUKAITMOHHBIX CUCTEM
CepBep «Ait Tex» Ha 6aze 2 nporeccopoB Intel Xeon; 12 mr. komnsiorepoB Intel Core 15-
10400 2,90 GHz/ 8 Gb DDR-4/ SSD-480 Gb/ Hiper 21,5’; unrepaktuBHas nocka SMART Boaerd
480 co BcTpoeHHBIM TpoekTopoM V25; mapmpyrtuzatop Gigabit Switch TEG-S16S. Mapkepnas
nocka. Jlocryn k cetu MHTEpHeT.

9. MeToan4yecKue yKa3aHusl M0 OCBOEHUIO JUCHUIJINHbBI

JUisi  yCTIEIIHOTO OCBOCHHSI TEOPETHUECKOTO0 Marepuana OOYYaroUIUiics: 3HAKOMHUTCS CO
CIIUCKOM PEKOMEHIYEeMOIl OCHOBHOM M JIOMOJIHUTEIBHOW JTUTEpaTyphl; YTOUHSET y MpenoiaBares,
KaKuM OOIIOJIHUTCIbHBIM MOCOOUSIM CICAYyCT OTHaThb HNPCANOYTCHHUC, BCACT KOHCIICKT HeKHHﬁ u
npopabaThIBaeT JEKIIMOHHBIN MaTepHrall, OJb3YsICh KaKk KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Jlo BbINIOJIHEHUSI JTAOOPATOPHBIX PabOT OOy4arOUIUIICS M3y4aeT COOTBETCTBYIOUIMI pa3zaen
teopun. Ilepen 3aHATHEM CTYIEHT 3HAKOMHUTCS C ONMUCAHHEM 33JaHUN Ui BBIIOJHEHUS PalOTHI,
BHUMATEJIFHO U3y4YaeT COJIEpPKaHUE U TOPSAOK MpoBeIeHus 1abopaTopHoil paboThl. JlaboparopHas
paboTa mpoBOAATCA B KOMITbIOTEPHOM Kjlacce. O0ydaronuecs BBITOIHAIOT HHINBUIYAIbHYIO 337a4y
KOMIIBIOTEPHOI'O MOJIEJIMPOBaHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHyl padoTy.
[TomyueHHble pe3yibTaThl MCCIEIOBAHUI CBOAATCA B OTYET W 3AlUMIIAIOTCS MO TPAIUIIMOHHON
METOJMKE B KJacce Ha CleayloleM JadopaTopHOM 3aHsATUU. HeoOXoaumblii TeopeTH4YeCcKUui
MaTepuai, UHIUBUAYAIbHOE 3aJlaHKe, IIard BBIMOJIHEHUS J1a00opaTopHOil paboTel U TpeOoBaHHE K
OTUCTY IMPUBCACHDBI B METOANYCCKUX YKa3aHusix, PasSMCIICHHBIX Ha I/IH(i)OpMaIII/IOHHO-
00pa3oBaTeNbHOM MMOPTAJIE HHCTUTYTA.

CamocrosiTenbHass paboTa OKa3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JIMYHOCTH
OyaylIero crenuanucTa, OHa MiIaHupyeTcs 00yJaronMcs caMoCcTosATeNbHO. Kax bl o0yyaromuiics
CaMOCTOSITENIbHO OTpeeIsieT PeKUM CBOel padoThl U Mepy TpyJa, 3aTpayuBaeMoOro Ha OBJIAJICHHE
y4eOHBIM CO/Iep)KaHUEM JUCHUIUIUHBL. OH BBINOJHSIET BHEAYAUTOPHYIO paboTy U H3ydeHHe
pa3zenoB, BBIHOCUMBIX Ha CAaMOCTOATEIbHYIO paboTy, MO JIMYHOMY HWHIMBUIYalbHOMY IIJIaHy, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHU U IPYTUX YCIOBUM.

dopma 3aKIIOUUTENBHOIO KOHTPOJIA MPU MPOMEKYTOYHON aTTeCTallMy — 3a4eT C OLIEHKOHM.
Jlns mpoBeneHuss MPOMEXYTOUYHOM aTTecTaly MO AMCLHUILIMHE pa3paboTaHbl (POHA OIEHOYHBIX
CpeACTB U OaNIbHO-PEUTHHIOBasl CCTeMa OLIEHKU Y4eOHOH JesITeIbHOCTH CTyAeHTOB. OleHKa Mo
JUCHUIINIMHE BBICTABIISICTCA B HH(l)OpMaHHOHHOﬁ CHUCTEME M HOCUT I/IHTGFpI/IpOBaHHI)II\/'I XapakTep,
YUUTHIBAOIINI PE3yNbTaThl OLIEHUBAHUS YYAaCTHUsI CTYIECHTOB B ayJAUTOPHBIX 3aHATUSX, KauecTBa U
CBOCBPECMCHHOCTH BLIIIOJTHCHUA 3a)1aH1/1171 B XOAC MU3YUCHUSA JUCHUILIMHBI M HpOMe)I(YTOqHOﬁ
aTTECTALlNH.



[Iporpamma cocrtaBieHa B cooTBercTBUM ¢ TpeboBanmsmMu PI'OC BO mo HampaBiieHHIO
09.03.04 [Ipocpammuas undxcenepus M MPpOPUITIO TOATOTOBKY [ Ipoepammuas uHiceHepus
PaGouyto nporpammy coctaBui x.m.H., ooyenm kagh. [IUn Bensxosa A.C.

[Tporpamma paccMoTpeHa u 0100peHa Ha 3acenanuu kapenpst [1Mn

nportokoi Ne 13 ot 14.05.2021 rona.
3aBenyromuit kadenpoit I1HH Kusznakos A.JI.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 9 ot 24.05.2021 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(IToxmuce) (®.1N.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeICTB) MO IMCUHUILIHHE
AHanmus3 JaHHBIX

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

0 JTUCHUIIJIUHC
1. AHaIMTHK 3TO ...
+a)crenuanucT B 00JIaCTH aHAJIM3a UMOICTUPOBAHUE
0) crennaInCT B MMPEAMETHOM 00I1acTH;
B)YEIIOBEK, PEHIAIONINIA ONIPE/ICIICHHBIC 3a/1a4H;
T') 4eJIOBEK, KOTOPBI UMEET OIBIT B IPOrPaMMHUPOBAHUH.

2 DKCHepT 310 ...

a) CIeUAaIKCT B 00JaCTH aHAIHM3a ¥ MOJCIIMPOBAHNUE;
+0) cnenuaiucT B IpeIMETHON 00J1acTH;

B) YEJIOBEK, PEIIaTh OMPE/CIICHHBIC 3a/1a4H;

T') 4€JIOBEK, KOTOPBI UMEET OIBIT B IPOrPaMMHUPOBAHUH.

3 3amaya knaccuukauy CBOJUTCI K ...

a) HaXOXKJCHHS YaCTBIX 3aBUCUMOCTEH MEXKIY 00bEKTaMH MU COOBITHSIMU;

+0) ompenenenus Kiiacca 00bEKTa MO €ro XapaKTepUCTUKAMU;

B) OIpEAEICHUE I10 M3BECTHBIM XapaKTEPUCTHKAMH OOBEKTa 3HAUYE€HUE HEKOTOPOIro €ro
napameTpa;

I') MOMCKAa HE3aBHCUMBIX TPYII U HUX XapaKTEPUCTUK B BCEM MHOYKECTBE aHAIU3UPYEMbBIX
JTAHHBIX.

4 3amada perpeccuu CBOAUTCA K ...

a) HaXOXKICHHSI YACTHIX 3aBUCUMOCTEH MEXKTy 00ObEKTaMH HITU COOBITHUSIMHU;

0) onpeenieHus Kiracca 00bEKTa M0 €ro XapaKTepUCTUKAMU;

+B) ompeesieHHe MO W3BECTHBIM XapaKTEPUCTHKAMU OOBEKTa 3HAYCHHE HEKOTOPOTO €ro
napameTpa;

I') TIOMCKa HE3aBUCHUMBIX TPYIN U HUX XAPaKTEPUCTUK B BCEM MHOXECTBE AHAIM3UPYEMBIX
JaHHBIX.

5 3agaua KyacTepu3aly 3aKJII0YAETCA B ...

a) HAXOXJICHHS YaCThIX 3aBUCUMOCTEN MEXKIy 00bEKTaMU U COOBITUSIMU;

0) ompezeneHus Kiacca 00bEKTa M0 ero XapaKTepUCTUKAMU;

B) ONpEIeNeHHWE MO HM3BECTHBIM XapaKTEPUCTHKAMU OOBEKTa 3HAYE€HHWE HEKOTOPOIrO €ro
napameTpa;

+T) MoMcKa HE3aBUCHUMBIX TPYII M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE aHAITU3UPYEMBIX
JaHHBIX.

6 Llenpro nmoucka accOLMATUBHBIX MTPABUII SBIISETCS ...

+a) HaX0XKJIEHUS YaCThIX 3aBUCUMOCTEN MeX 1y 00beKTaMU WK COOBITUSIMY;

0) ompeneneHus Kiacca 00bEKTa 10 €ro XapaKTepUCTUKAMU;

B) OIpeAeNeHUe IO HM3BECTHBIM XapaKTePUCTHKAMH OO0BEKTa 3HAau€HHE HEKOTOPOIro €ro
napaMmerpa;

I') MOMCKAa HE3aBHCHMBIX TPYII U HUX XapaKTEPUCTUK B BCEM MHOXKECTBE aHAIM3UPYEMBIX
JAaHHBIX.

7 [o mpenmonaraeMpIX MOJENIEH OTHOCSTCS TaKHEe MOJICTHN TaHHBIX:

+a) MoeNnu KTacCU(PUKAINK U TTOCIIET0BATEILHOCTEN;

0) perpeccuBHbIE, KIIACTEPHU3AINH, UCKIIOUEHH, UTOTOBBIC U aCCOIUAIINY;
B) KJIacCU(PUKAIIUK, KIIACTEPU3AINH, UCKITFOYSHHI, UTOTOBBIC U ACCOIHAINH;



T') MOJIENTH KJIacCUHUKAINH, TTOCIEA0BATSIIBHOCTEH U NCKITFOUCHUH.

8 B onucarenbHbIX MOJIEIEH OTHOCSTCS CJIEIYIOIINE MOAEIH TaHHBIX:

a) MOJIeT! KJaccu(pUKAIIK U MTOCIIE0BATEILHOCTENH;

+0) perpeccuBHbIE, KJIaCTEPHU3alliU, UCKIFOUYCHHA, HTOTOBBIE U aCCOLMAIIHH;
B) KJIacCH(UKAIUU, KITACTEPU3AINH, UCKIIOUEHUH, UTOTOBBIC U aCCOIUAINH;
') MOJIENTH KJIacCUHUKAIIH, TOCTIEA0BATSIIBHOCTEH U NCKITFOUCHUA.

9 Mopnenu knaccuukay ONUCHIBAIOT ...

+a) mpaBwia wix HaOOp IMpaBUJI B COOTBETCTBUM C KOTOPBIMH MOKHO OTHECTH OIHMCaHUE
J1000T0 HOBOTO 0OBEKTA K OJHOMY U3 KJIacCOB;

0) ¢yHKIMH, KOTOpBIE MO3BOJISIOT MPOTHO3UPOBATH M3MEHEHHS HETPEPHIBHBIX YHCIOBBIX
apameTpoB;

B) (YHKIMOHAJIBHBIE 3aBUCUMOCTH MEXIY 3aBHUCHMBIMU U HE3aBUCHMBIMHU MOKA3aTEISIMH H
MIEPEMEHHBIMH B MIOHSATHOM YelloBeKy Gopme;

I) TPYNIBl, HA KOTOPhIE MOXHO pa3leluTh OOBEKTHI, JaHHbIE O KOTOPHIX IOJBEPraroTCs
aHaIu3a.

10 Mogenu nocnenoBaTenbHOCTEN ONMUCHIBAIOT ...

a) mpaBwia WM HaOOp HpPaBWJI B COOTBETCTBUM C KOTOPHIMH MOXXHO OTHECTU OIHMCAaHUE
71:0060r0 HOBOrO 00BEKTA K OTHOMY U3 KJIACCOB;

+0) (hyHKIMH, KOTOPBIE MO3BOJISIIOT IMPOTHO3MPOBATH M3MEHEHUS HEMPEPHIBHBIX YHCIIOBBIX
I1apaMeTpoB;

B) (YHKIIMOHAJIBHBIE 3aBUCUMOCTH MEXIY 3aBHCHMBIMU W HE3aBUCHUMBIMH TOKA3aTEISIMUA U
[EPEMEHHBIMU B IOHATHON 4eIoBeKy Gopme;

I) TpyNImbl, HA KOTOPbIE MOYKHO pa3JeiUTh OOBEKTHI, JAHHBIE O KOTOPHIX IOABEPraroTCs
aHaJIn3a.

11 PerpeccuBHBIC MOJIEIH OMKMCHIBAIOT ...

a)IpaBWiia Wi HAOOp MpPaBWJI B COOTBETCTBHU C KOTOPHIMH MOKHO OTHECTH OIHCAHHE
JT1000T0 HOBOTO 00BEKTa K OJHOMY U3 KJIACCOB;

0) GyHKIIMHU, KOTOPbIE MO3BOJISIOT IPOrHO3UPOBATh U3MEHEHHUS HEMTPEPHIBHBIX

YHCJIOBBIX TTAPAMETPOB;

+ B) q)YHKHI/IOHaJ'II)HI)Ie 3aBUCUMOCTH Me)KI[y 3aBUCHUMBIMH 1 HC3aBUCHUMBIMHU I10KA3aTCIAMU U
NIEPEMEHHBIMH B TTOHATHOW YeJI0BEKY Gopme;

I) TpyNImbl, HA KOTOpPbIE MOXKHO pa3leiuTh OOBEKTHI, JAHHBIE O KOTOPHIX IOABEPraroTCs
aHaJIn3a.

12. Buapl TMHTBUCTUYECKON HEONIPEAEIEHHOCTH:

a) HETOYHOCTh M3MEpPEHUW 3HAYECHHH  OMNpEACIICHHOW BEJIWYUHBI,  BBITOITHIEMBIX
¢bu3nueckuMu npudopamuy;

+ 0) HeonpeeIeHHOCTh 3HaueHuH ci10B (MHOTr03Ha4YHOCTh, Pa3MbITOCTb,

HETMOHATHOCTb, HEYETKOCTh); HEOAHO3HAYHOCTh cMbicia ¢pa3 (CuHTakcuueckas U
CEMaHTHueCcKas);

B) CIy4alHOCTh (WJIM HaJW4ue€ B BHEIIHEH CpEe HECKOJIBKMX BO3MOXHOCTEH, Kaxaas W3
KOTOPBIX CIy4YailHBIM 00pa3oM MOXKET CTaTh JAEWCTBUTEIBHOCTBIO); HEONPEEIIEHHOCTh 3HAYEHMI
CJIOB (MHOTO3HAYHOCTb, Pa3MBITOCTh, HESICHOCTh, HEUETKOCTB )

') HEOJIHO3HAYHOCTh cMbIcia (ppa3 (CuHTakcHyecKas U CEeMaHTUYeCKas ).

13. Monenn UCKIIOYeHUI OMHUCHIBAIOT ...

+ a) UCKIIIOYUTENIbHBIE CUTYallMM B 3alMCSIX, KOTOPHIE PE3KO OTJIMYAIOTCS MPOU3BOJIBHOMN
MIPU3HAKY OT OCHOBHOW MHOECTBA 3aIHCeH;

0) orpaHHuYeHUs Ha IaHHBIE AHATU3UPYEMOTO MAaCCUBA;

B) 3aKOHOMEPHOCTH MEXIY CBSI3aHHBIMU COOBITUSIMU,



I) TPyNIbl, HA KOTOpPbIE MOXKHO pa3JeiuTh OOBEKTHI, JAHHBIE O KOTOPBIX IMOIBEPraroTCs
aHaym3a.

14 UToroBeie Mojienu OOHAPYKAT ...

a) HCKIIIOUMTENIbHBIC CHUTyallMd B 3aIUCSIX, KOTOPBIC PE3KO OTIUYAOTCS IMPOHM3BOJIBHOM
MPU3HAKY OT OCHOBHOW MHO>KECTBA 3aIUCEeH;

+0) orpaHUYCHHS Ha JaHHBIC AaHAJTU3UPYEMOT0 MacCHBa;

B) 3aKOHOMEPHOCTH MEX/TY CBSI3aHHBIMH COOBITUSMU;

I') TPYIIbI, HA KOTOPbIE MOXHO Pa3ICIMTbOOBEKTHI, JaHHBIE O KOTOPBIX ITOJABEPrarOTCs
aHaJIn3a.

15Mopenu acconuanuu MposiBisIoT ...

a)UCKIIIOUMTENIbHBIE CHUTYyallMd B 3aIlUCSAX, KOTOPBIE PE3KO OTIMUYAIOTCS MPOU3BOJIBHOM
MPU3HAKY OT OCHOBHOM MHOECTBA 3aIKCeH;

0) orpaHruYeHUs Ha JIaHHBIE AHAITU3UPYEMOT'O MaCCUBA;

+B) 3aKOHOMEPHOCTH MEXAY CBSA3aHHBIMHU COOBITUSIMU;

I) TPYyNIbl, HA KOTOPHIE MOXKHO pa3[eiuTh OOBEKTHI, JAHHBIE O KOTOPBIX IOJABEPraroTCs
aHaJIu3a.

16 Bunbl pusmueckoii HeonpeaeneHHOCTH JaHHbIX:

+ a) HETOYHOCTh U3MEPEHUI 3HAUEHUH ONpeIeTICHHON BETMUUHBI, BHIIOIHIEMBIX

¢usznyeckuMu TPUOOpPaMU; CIy4aHOCTh (WJIM HaJM4We B BHEIIHEH Cpeae HECKOJIBKHX
BO3MOXHOCTEMH, KaX/J1asi U3 KOTOPBIX CIy4aHbIM 00pa30M MOXKET

CTaTh JEHCTBUTEIBHOCTHIO)

0)HeolpeeIeHHOCTh 3HaueHU cioB  (MHOIO3HA4HOCTb, Pa3MbITOCTb, HEMOHSATHOCTD,
HEYETKOCTh); HEOTHO3HAYHOCTH cMbIca (hpa3 (CHHTaKCHYecKas 1 CeMaHTHYeCKast);

B) CIly4yailHOCTb (WM HalM4yhe B BHELIHEW cpele HECKOIBbKMX BO3MOXHOCTEW, Kaxjaas u3
KOTOPBIX CIy4YailHbIM 00pa3oM MOXET CTaThb JEWCTBUTEIBHOCTBIO); HEONPEJEIIEHHOCTh 3HAYEHMM
CJIOB (MHOTO3HAYHOCTb, Pa3MbITOCTh, HESICHOCTh, HEUETKOCTB);

') HEOAHO3HAYHOCTD cMbIcia ¢pa3 (CHHTaKCHUYECKasi U CEMAHTHIECKas ).

17 OuncTka JaHHBIX — ...

+ a) KOMIUIEKC METOJIOB U IMpPOLEyp, HAlpaBICHHBIX Ha yCTPaHEHUE MPUYMH, MEIIAIONINX
KOPPEKTHOI 00paboTKe: aHOMaJIUA, IPOMYCKOB, yOIMKATOB, IPOTUBOPEUHIL, IITYyMOB U T.[.

0) mpoliecC IONOJHEHMS MAAHHBIX HEKOTOpPOH HH(popMaluen, MO3BOJISAIONIEH MOBBICUTh
3¢ (HEeKTUBHOCTH Pa3BA3Ky aHATMTUYECKHUX 3a]1a4

B) OOBEKT, COAEp)KAIIMA CTPYKTYpHUpPOBAHHBIE JlaHHBIE, KOTOpble MOIYT OKa3aTbCs
MOJIE3HBIMU JIJIS1 Pa3BA3KYy aHAIUTUYECKOTO 3a/1a4u

I') KOMILJIEKC METOJIOB U IPOIIETyp, HAlPAaBJICHHBIX Ha U3BJICUEHUE JAHHBIX U3

Pa3IMYHbIX HCTOYHUKOB, 0OecrieueHue HE0OX0AUMOT0 YPOBHSI X

MH(POPMATUBHOCTU U KadyecTBa, MpeoOpa3oBaHus B eIUHBINA (opmar, B KOTOPOM OHHU MOTYT
OBITh 3arpy’KE€HBI B XpaHHWJIUINE TaHHBIX WIH aHATUTHYECKYIO CUCTEMY

18 O0orammenne — ...

a) KOMILJIEKC METOJIOB U MIPOLIelyp, HAlPaBJICHHBIX Ha YCTpaHEHHUE

MPUYMH, MEIIAIOUIMX KOPPEKTHON 00paboTke: aHOMalWW, MPOMYCKOB, JyOJIHMKaTOB,
IIPOTUBOPEYMIL, ITyMOB U T.1.

+0) mpoliecc JOTMOTHEHUs JaHHBIX HEKOTOPO nH(OopMaIiue, mo3BoJIsSomEeH

MOBBICUTD 3((EKTUBHOCTH Pa3BsA3KYy aHATMTUYECKHUX 3a7a4

B) OOBEKT, COJep)Kalluii CTPYKTypUpOBaHHbIE JaHHbIE, KOTOpPbIE MOTYT OKa3aThCs
MIOJIE3HBIMU JIJIS Pa3BA3Ky aHAIUTUYECKOTO 3a1a4u

I') KOMIUIEKC METOOB U IIPOLEAYp, HAIIPABJIEHHBIX HA U3BJIEUEHHUE TaHHBIX U3



Pa3INYHBIX HCTOYHHMKOB, OOECIedeHne HEOOXOJMMOTo YPOBHS WX HH(POPMAaTHBHOCTH H
KadyecTBa, IMpeoOpa3oBaHUs B €IWHBIA (opmar, B KOTOPOM OHH MOTYT OBITH 3arpyXeHbl B
XPaHWINIIE JaHHBIX WM aHATUTHYECKYIO CHCTEMY.

19 Konconumarmsa — ...

a) KOMILJIEKC METOJIOB U MIPOIIeIyp, HAIPABICHHBIX HAa YCTPaHEHHUE

IPUYMH, MELIAIOIUX KOPPEKTHOH 00padoTke: aHOMalui, MpPOIYCKOB, TyOJIMKATOB,
IIPOTUBOPEYUH, IIIYMOB U T.J.

0) mpolecc IOMOJIHEHUS JaHHBIX HEKOTOPOM nH(popMannel, o3BoJIoLIeH

MOBBICUTD 3(P(PEKTUBHOCTH Pa3BA3KY aHATUTUYECKUX 3a7a4

B) 00BEKT, COAEPIKAILMNA CTPYKTYPHUPOBAaHHbBIE IaHHBIE, KOTOPBIE MOT'YT OKa3aThCs

MOJIC3HBIMU JIJIS1 PA3BA3KY aHATUTHUECKOTO 3a7auu

+T) KOMIIEKC METOJIOB U IIPOLElyp, HAIIPABICHHbIX HAa N3BJICUEHUE JaHHBIX U3

Pa3IMYHBIX UCTOYHUKOB, 0OecreueHne He0OXOAMMOTO YPOBHS UX

MH(GOPMATUBHOCTHU M KayecTBa, IpeoOpa3oBaHusl B €AUHBIN (hopMmart, B

KOTOPOM OHHU MOTYT OBITh 3arpy’K€HbI B XpaHWINIIE JAHHBIX MU

AHAJIMTUYECKYIO CHCTEMY

20 Tpanzakuuss — ...

+a) HEKOTOphIi Habop omepauuii Haj 0a30M JAaHHBIX, KOTOPBIM paccMaTPUBAETCS Kak
€MHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHHsI TIOJB30BaTENsl, IEHCTBUE HAJl HEKOTOPOW HH(POpMAIIHEH,
0OBIYHO CBSI3aHO C OOpalIeHHEM K 0a3e JaHHBIX

0) pa3HOBHIHOCTb CUCTEM XPaHEHHsI, OPUEHTUPOBAHA Ha MOJIEPKKY Ipolecca

aHaJIN3a JaHHBIX IIEJIOCTHOCTH, 00ECIICYNBACT, HEMPOTUBOPECUNBOCTD U

XPOHOJIOTHIO JAaHHBIX, & TAKKE BHICOKYIO CKOPOCTH BBIIIOJIHEHUS! aHATUTHUYECKUX

3apocoB

B) BBICOKOYPOBHEBBIE CpEACTBA OTpPaXEHHs HMHPOPMAIMOHHOM MOJEIH U OINUCAHUS
CTPYKTYPHBI IaHHBIX

I) 3TO YCTAHOBJICHHE 3aBHUCHUMOCTH JUCKPETHOW BBIXOAHOW MEPEMEHHOM OT BXOIHBIX
MepEMEHHBIX

21 MetagaHHbie — ...

a) HEKOTOpbI Habop omepamuii Haj 0a30il JAaHHBIX, KOTOPBIA pacCcMaTPHUBAETCS Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHHsSI TIOJb30BaTeNsI, IeHCTBUE HAJl HEKOTOPO HH(pOpMAIIHEH,
0OBIYHO CBSI3aHO C OOpalIeHHeM K 0a3e JaHHBIX

0) pa3HOBHIHOCTh CUCTEM XpaHEHHs, OPUEHTUPOBAHA Ha MOJICPKKY IMpoliecca

aHaIM3a JaHHBIX [[EJIOCTHOCTh, 00€CIIeUNBAET, HETPOTHBOPEUYUBOCTh U

XPOHOJIOTHIO JAaHHBIX, & TAK’KE BHICOKYIO CKOPOCTbH BBIIOJTHEHUS! aHATUTHYECKUX

3aIpoOCoOB

+B) BBICOKOYPOBHEBBIE CpEJICTBA OTPaKEHUS WH(MOPMALMOHHOW MOJENU U OINUCAHUS
CTPYKTYPHBI IaHHBIX

I) 3TO YCTaHOBJICHHE 3aBUCHUMOCTH JHUCKPETHOW BBIXOJHOW MEPEMEHHOH OT BXOIHBIX
MepEMEHHBIX

22 Knaccudpukauus — ...

a) HEKOTOpbIi Habop omepauuii Hajx 0a30M JaHHBIX, KOTOPBI paccMaTpUBaeTCs Kak
€MHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHUS MOJIb30BaTeNsl, IeUCTBUE HaJl HEKOTOPO nHpopMalueH,
0OBIYHO CBSI3aHO C OOpalleHueM K 0a3e TaHHBIX

0) pa3HOBHIHOCTH CUCTEM XpaHEHUsI, OPUEHTUPOBaHA Ha MOJIEPKKY Ipolecca

aHaJIM3a JIaHHBIX 11eJIOCTHOCTh, 00ECIeUYnBaeT, HEMPOTUBOPEUMBOCTh M XPOHOJIOTHIO JAHHBIX,
a TaK)K€ BBICOKYIO CKOPOCTbh BBIIIOJIHEHUS aHATUTHYECKUX

3aIpocoB



B) BBICOKOYPOBHEBBIE CpEACTBA OTpPaXeHUs HH(DOPMALMOHHOW MOJENU U OMUCAHUS
CTPYKTYPHI JaHHBIX

+T) 3TO YCTaHOBJICHHE 3aBUCUMOCTH JUCKPETHOUN BBIXOHON MTEPEMEHHOM OT

BXOJHBIX IICPEMCHHBIX

23 Perpeccust — ...

+a) 3TO yCTaHOBJIEHHME 3aBUCHUMOCTH HENPEPBHIBHOM BBIXOJHON MEPEMEHHOM OT BXOIHBIX
HEPEMEHHBIX

0) sTa rpynnupoBka 00bekToB (Habmromennii, coObITHI) HA OCHOBE JIAHHBIX, OMMCHIBAOIITUX
CBOICTBA OOBEKTOB

B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEX Iy CBA3aHHBIMU COOBITUSMU

I) 3TO YCTaHOBJIEHHE 3aBUCUMOCTH JMCKPETHOM BBIXOJHOW NEPEMEHHOM OT BXOIHBIX
MEePEMEHHBIX

24 Knacrepuzanus — ...

a) 9TO YCTAHOBJIEHHME 3aBUCHUMOCTH HENPEPHIBHOM BBIXOJHOW MEPEMEHHON OT BXOIHBIX
MIEPEMEHHBIX

+0) ata rpynmupoBka o0bekToB (Habmonenuii, coOObITHIT) Ha OCHOBE

JTAHHBIX, OMICHIBAIOIINX CBOHCTBA OOBHEKTOB

B) BBISIBJIEHHE 3aKOHOMEPHOCTEN MEX Y CBA3aHHBIMU COOBITUSMU

T') 9TO YCTaHOBJIEHHE 3aBUCUMOCTH JUCKPETHOM BBHIXOJHON MEPEMEHHOM OT

BXOJIHbIX IEPEMEHHBIX.

25 Accounanusg — ...

2)3TO YCTaHOBJICHUE 3aBUCUMOCTH HEMPEPHIBHON BBIXOIHOM MEPEMEHHON OT

BXOJIHBIX TIEPEMEHHBIX

0) »Ta rpynnupoBKa 00BEKTOB (HAOIIOACHHIA, COOBITHIT) HA OCHOBE JAaHHBIX, OMUCHIBAIOIINX
CBOICTBA OOBEKTOB

+B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXKIY CBA3aHHBIMU COOBITUSAMU

I') 9TO YCTaHOBJIEHUE 3aBUCUMOCTH JIUCKPETHON BBIXOJHON IEPEMEHHOM OT

BXOJIHBIX TIEPEMEHHBIX

26 MamuHHOe 00yueHne — ...

a) CHelUaJM3UpPOBaHHBIM MPOTpaMMHBIA pernieHne (Win Ha0op pelleHui), KOTOpbIi
BKJIIOYAET B ce€0sl Bce MHCTPYMEHTBHI JUISI U3BJICUEHUS

3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

0) »Ta rpynnupoBka 00bekToB (HabmroaeHuii, coObITHiT) Ha OCHOBE

TAHHBIX, OMHICHIBAIOIINX CBOMCTBAa OOHEKTOB

B) HabOp MJaHHBIX, Kaxjaas 3aluch KOTOPOTO MpEICTaBiseT coOOM yueOHbI mpumep,
COZEPIKAIIETO 3aJaHHBIA BXOJHOMN BIUSHUE, YTO U OTBEYAET EMY

MIPaBUIIbHBIN BBIXOTHOM pe3yabTarT.

+T) moapa3ieneHne HCKYCCTBEHHOTO WHTEIUIEKTa H3yJaroIIui METO bl TOCTPOSHHSI

aJITOPUTMOB, CIOCOOHBIX 00Y4aThCs Ha JAHHBIX

27 Ananutuyeckas rardpopma — ...

+a) crnennaaTu3upOBaHHbIN MPOTpaMMHBIN peleHne (M Habop pelieHuil),

KOTOPBIN BKJIIOYAeT B ceOs BCE MHCTPYMEHTHI AJIsl U3BJICUCHHS 3aKOHOMEPHOCTEN M3 ChIPhIX
JTAHHBIX

0) »Ta rpynmupoBka 00bekToB (Habmonenuii, coObITHIT) Ha OCHOBE

JTAaHHBIX, OMMCHIBAIOIINX CBONCTBA OOBHEKTOB

B) HabOp MJaHHBIX, Kax/aas 3aluch KOTOPOTO MpEACTaBiseT CcoOOM yueOHbI mpumep,
COZEpIKAIIETO 3aaHHbIA BXOJHON BIUSIHUE, YTO U OTBEYAET EMY

MIPaBWIIbHBIN BBIXOJHOU Pe3ybTarT.



I) ToJpa3jclicHue MCKYCCTBEHHOTO WHTEUICKTa HM3Y4YalONUH METOJABI  ITOCTPOCHHS
QITOPUTMOB, CITOCOOHBIX 00y4YaThCs Ha JAHHBIX

28 OOyuaromiasi BEIOOpKa — ...

a) 9Ta rpynnupoBka 00bekToB (Habmonennii, coObITHI) HA OCHOBE

JAHHBIX, ONHMCHIBAIOIINX CBOMCTBA 00BEKTOB

+0) Habop MaHHBIX, KaXkaas 3alldCh KOTOPOTO MPEICTaBIseT COOOW Y4YeOHBIH MpuMeEp,
COZICpKAIIECTO 3aJaHHBIM BXOJHOW BIIMSHUE, U COOTBETCTBYIOIIMNM €My IIPaBUJIBHBIA BBIXOIHOMN
pe3ynbTaT

B) Ha0Op MAHHBIX, Ka)¥Jas 3alHuCh KOTOPOTO IMPEACTaBIsSeT CO00N ydeOHBI MpHuMep,
coJIeprKallero 3aJaHHbIi BXOAHON BIMSHUE, YTO U OTBEYAET EMY

IIPaBUJIbHBIN BBIXOAHOU PE3YIIbTAT.

I') BBISIBJICHHE B CHIPHIX JAaHHBIX paHEe HEU3BECTHBIX, HETPUBHUAIbHBIX,

MPAKTUYECKH MOJIE3HBIX U JOCTYIHBIX WHTEPIPETAUU 3HAHHUHA, HEOOXOTUMBIX

JUIS IPUHSTHS PEIICHUN B PA3IMYHBIX Ccepax uyeI0BEeYECKOUN NesTEIbHOCTH

29 Omubka o0yueHuss — ...

+a) 3To ommMobKa, AOMyIICHHAs MOJIEIIBbIO HAa Y4eOHOW MHOXKECTBA.

0) »TO ommOKa, MOJy4YeHHAas] Ha TECTOBBIX MPUMEPaX, TO €CTh, YTO BBIYMCIIAETCS MO TEM Ke
dbopMynaM, HO Uil TECTOBOM MHOKECTBA

B) UIMEHA, TUIIbI, METKW U Ha3HAYEHUS MOJIeH UCXOIHOM BHIOOPKU JTaHHBIX

r) HaOOp MaHHBIX, KaXJas 3allMCh KOTOPOTO TMPEACTaBIsIeT co00i y4deOHBIH mnpumep,
COJIep’KaIllero 3aJlaHHbI BXOJAHOW BIIMSHUE, W COOTBETCTBYIOIIMM €My MPaBUJIbHBIA BBIXOIHOM
pe3ynbTar

30 Ommnbka 0600meHus — ...

a) 9TO OIMOKa, AOMYIIEHHAs MOJIENbIO Ha y4eOHOM MHOXKECTBA.

+0) 3TO ommoOKa, MOJy4eHHAs] HAa TECTOBBIX IIPUMEPax, TO €CTh, YTO BBIYHMCISETCS MO TEM KE
dbopMynam, HO Ui TECTOBOM MHOXKECTBA

B) IMEHA, TUIIbI, METKM U HA3HAYEHUS MOJIH UCXOAHOU BHIOOPKH TaHHBIX

r) HaOOp [aHHBIX, KaXJas 3amUCh KOTOPOTO TPEICTaBIsSeT CcOO0OM ydeOHBI mpHuMep,
COIEPKAIETr0 3aJ[aHHBI BXOJHOW BIIMSIHUE, W COOTBETCTBYIOIIUM €My MPaBHJIbHBIN BBIXOJHON
pe3yJbTar

O0mee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS 0 BUAAM y4eOHBIX padoT 1JIsl CTY/ICHTOB

PeliTunr-konTpons 1 YCTHBIN ompoc, 1 Tect 10 20 Ganos
PeliTuHr-KOHTpOIH 2 YCTHBIN ompoc, 1 Tect 1o 20 6annos
PeliTunr-koHTpOis 3 YCTHBIN ompoc, 1 Tect 1o 40 Ganos
[Tocemenue 3anATHIA

KOHTPOJIb ITOCEIAEMOCTH 1o 16 Gannos
CTYJEHTOM
JlononHUTENbHBIE OATLIBI 3a CBOEBPEMEHHYIO 3alUTY 4
(OoHycCHI) BCEX J1A00PATOPHBIX
Brimosinenue cemecTpoBoro
IJIaHA CaMOCTOSTENBHON HET 0
paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 10 IMCIUIIMHE
ITepeyenb BOPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHUli K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu
HAJTHYMH)



MeTtoauyeckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OlleHUBAHUS

Ha ocHOBe THMOBBIX 3afaHWii NPOTPAMMHBIM  KOMIUIEKCOM  WH(OPMAIMOHHO-
obpazoBarenbHoro mopraisa MU Bnal'Y dopmupyroTrcs B aBTOMaTHYECKOM PEXKHME TECTOBBIE
3a/laHus sl CTYACHTOB: TPU Bompoca u3 Oioka 1, Tpu Bompoca u3 Oyoka 2 u 3amada u3 Onoka 3.
[IporpamMmublii  komIuleKC — (GOpMUpYET  HUHIUBUAYyalbHBIE  3aJaHdd OIS KaXIOro
3apETUCTPUPOBAHHOTO B CHCTEME CTYJIEHTAa M YCTAHABIIUBACT BPEMs MPOXOKIACHHUS TECTHUPOBAHUSA.
Pe3ynbrarom TecTupoBaHUS SBISETCS MPOIEHT MPABUIBHBIX OTBETOB, C YUYETOM HHJWBHYaJbHOTO
CEeMECTPOBOTO PEUTHHTA CTyIeHTa (popMUpYETCs SIK3aMEHAIIOHHASI OIICHKA.

MaxkcumanbsHast cymMmma 6ayuioB, Habupaemasi CTYACHTOM Mo aucuuiuiiHe pasHa 100.

Onenka | Onenka no mikaie Oo6ocHOBanue Yposenw

B chopmuposannocmu
Oaurax KOMnemeHuuil
bonee | «OTnnuHO» CopepxaHue Kypca OCBOCHO Buvicokuii yposenn
80 MOJTHOCTBIO, 6€3 TIPo0eIoB,

HEO0OXO0IMMBIC TTPAKTUICCKIE HABBIKU
PpaboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOA
o0ydeHust yueOHbIC 3aJaHus
BBINIOJHEHBI, KAYECTBO X
BBINTOJHEHUS OI[CHEHO YHCIIOM
0ay10B, OJIM3KUM K MAaKCUMAIbHOMY

66-80 «Xopo1Io» ConaeprxaHue Kypca OCBOEHO IIpoosunymutii
MOJIHOCTBIO, 0€3 MpoOeoB, YpoGeHb
HEKOTOpBIE MPAKTUUECKIE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUATIOM
chOpMHUPOBaHBI HEIOCTATOYHO, BCE
MIPETyCMOTPEHHBIE TIPOTPaAaMMON
o0y4yeHus yueOHbIe 3aaHUs
BBITIOJTHEHBI, KAYECTBO BBITIOTHEHUS
HU OZIHOTO U3 HUX HE OLIEHEHO
MUHUMAaJTBHBIM YHCIIOM 0aJIJIOB,
HEKOTOpBIE BUJIBI 3a/IaHUI
BBITIOJTHEHBI C ONTUOKAMU




50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXOJMMBbIE PAKTHYECKNE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBIITOJTHEHHBIX 331aHUH, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE0O0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HE CHOPMHUPOBAHBI,
BBITTOJIHEHHBIE YUeOHBIC 3a1aHUs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuii:

YK-1

YK-1.2

1. OuncTKa JaHHBIX — ...

a) KOMIUIEKC METOJIOB U IpOLEIyp, HAllPaBJICHHBIX HA YCTPaHEHUE NPUYMH, MEIIAIOIIUX
KOPPEKTHOI 00paboTKe: aHOMaNIUi, TPOMYCKOB, AyOJIUKATOB, IPOTUBOPEUHIi, ITYyMOB U T.1.

0) Tporecc IOMOJMHEHHSI JTaHHBIX HEKOTOPOH HHQOpMAIMEH, TO3BOJISIONIECH TTOBBICHTH
3¢ (HEeKTUBHOCTH

B) OOBEKT, COJepXKallMii CTPYKTypUPOBaHHbIE JaHHBIE, KOTOpPbIE MOTYT OKa3aThCs
MIOJIE3HBIMU IS

I') KOMIUIEKC METOJIOB M MPOLEAYp, HAIPABICHHBIX HAa W3BICUCHHE HAHHBIX U3 PA3IUYHBIX
UCTOYHUKOB, OOecreuyeHrne HEOOXOOUMOro YpPOBHS WX HWH(POPMATUBHOCTH W  KauyecTBa,
npeoOpa3oBaHus B €IUHBIA (opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy>KE€HbI B XpaHHUIUIIE JaHHBIX
WIHM aHAJIUTUYECKYIO CUCTEMY

2 Ob6oramenne — ...

a) KOMIUIEKC METOJIOB W TPOIIENyp, HAMPABICHHBIX HA YCTpaHEHUE MPUYHH, MEIIAIONINX
KOPPEKTHOI 00paboTKe: aHOMaJINi, IPOIYCKOB, AyOJIMKaTOB, IPOTUBOPEUHIl, ITYyMOB U T.1.

0) mporecc MOMOITHEHHs] TaHHBIX HEKOTOpol HHQOpMaIuel, MO3BOJAIONIEH MOBBICUTH
3¢ (PEeKTUBHOCTH

B) KOMILJIEKC METOJOB U TMPOIIEyp, HAMPABICHHBIX HA W3BJICUCHUE TAHHBIX U3 PA3THMUHBIX
HMCTOYHHKOB, oOecrieueHne HeoOXOAMMOro YpOBHS WX HWHGOPMATHBHOCTH U  KauyecTBa,
npeoOpa3oBaHus B €IUHBIA (opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy>KE€HbI B XpaHHUIUIIE JaHHBIX
WJTM QHATUTHUYECKYIO CHCTEMY.

3 KoHcomumamus — ...

a) KOMIUIEKC METOJIOB W MPOIENyp, HAMPABICHHBIX HA YCTpaHEHHE MPUYHH, MEIIAIOIINX
KOPPEKTHOI 00paboTKe: aHOMaJIU, TPOMYCKOB, AyOIMKATOB, TPOTUBOPEUHii, ITyMOB U T.1.

0) Tporecc MOMONTHEHHs] TaHHBIX HEKOTOpOoH WHQOpMaIel, MO3BOJSIONIEH MOBBICUTH
3¢ PEeKTUBHOCTH

B) OOBEKT, COJEepXKallMii CTPYKTypUPOBAaHHBIE MaHHBIE, KOTOpPhIE MOTYT OKa3aThCs
MOJIE3HBIMH IS

I') KOMIUIEKC METOJIOB M MPOLEAYp, HANPABIECHHBIX HA W3BICUCHHE JAHHBIX U3 PA3IUYHBIX
WCTOYHHKOB, oOecreueHne HeoOXOAMMOTO YpOBHS WX HWH(MOOPMATUBHOCTH M  KayecTsa,
npeoOpa3oBaHus B €UHBIA (opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy>KE€HbI B XpaHHUIUIIE JaHHBIX
WJIH QaHATUTHUYECKYIO CHCTEMY



4 Tpanzakuus — ...

a) HEKOTOphIH HaOoOp omeparuii Haj 0a30if JaHHBIX, KOTOPBIA pacCMaTpPUBACTCSA Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOYKH 3PEHHUS MOJIb30BATENs, ICHCTBIE HAJl HEKOTOPO MHPOpMaLue,
0OBIUHO CBsI3aHO ¢ oOpallleHneM K 0a3e JaHHbIX

0) pa3HOBUIHOCTbH CHCTEM XPaHEHUs, OPUEHTHPOBAHA Ha TIOJJIEPIKKY Ipoliecca

aHaJIM3a JIaHHBIX 11€JOCTHOCTh, 00ECIEUNBAET, HEIPOTUBOPEUMBOCTh U XPOHOJIOTHIO JaHHBIX,
a TaK)X€ BBICOKYIO CKOPOCTD BBIIIOJTHEHUS aHAIMTUUYECKHUX

3aIpoCcoB

B) BBICOKOYPOBHEBBIE CPEICTBA OTpPaXEHUS HWH(POPMAIIMOHHOH MOJEIN U  ONUCAHHS
CTPYKTYPBI JaHHBIX

I) 3TO YCTaHOBJIEHHE 3aBUCUMOCTH JAUCKPETHOM BBIXOJHOW IEPEMEHHOM OT BXOIHBIX
IIEPEMEHHBIX

OIIK-2

OIlK-2.1

1 A3b1k Python:

- IMEET BO3MOKHOCTh HHTETPAIIUH C IPYTHMH SI3BIKAMH IPOTPAMMHPOBAHUS
- SIBJISICTCS. HU3KOYPOBHEBBIM SI3bIKOM ITPOTPAMMHUPOBAHUS

- SIBJIICTCSI BBICOKOYPOBHEBBIM SI3BIKOM MTPOTPAMMHUPOBAHHS

- IMEET CTATUYECKYIO THITH3AIINIO

- IMEET IMHAMUYCCKYIO THITH3AIHIO

2 SI3w1k Python:

- IOJIXOJIUT JJISl HAIIMCAHMSI CLIEHAPHUEB, CBSI3BIBAIOINX OCTAaJIbHBIC KOMIIOHEHTHI IPOEKTa
- IpeHa3HaueH JUIsI PeIICHHs 3a/1a4 TPeOOBATEbHBIX K IPOU3BOJUTEIHHOCTH KO/Ia

- IpeIHa3HaueH 1Sl OBICTPON pa3paOOTKH MPUIOKEHHN

- SIBTISICTCS KOMITHIIUPYEMBIM SI3BIKOM

- SIBJIICTCS. UHTEPIIPETUPYEMBIM S3BIKOM

3 S3bik Python moanepskuBaer cieayromniye CTHIN NPOrpaMMUPOBaHUS:
- IPOLIETyPHOE TPOTrPAMMHUPOBAHHE

- IeKJIapaTUBHOE MTPOrpaMMUPOBaHUE

- 00bEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMHUPOBAHKE

- (hyHKIIMOHAJIBHOE TPOTPaMMHUPOBaHUE

- aCIIeKTHO-OPHUEHTUPOBAHHOE IPOrPaMMUPOBaHNE

4 Azpik Python nonnepskuBaet cieayromnme napagurMbl IporpaMMUpPOBaHUS:
- 00BEKTHO-OPHEHTUPOBAHHOE ITPOrPaMMHUPOBAHNE

- MOJYJIBHOE ITPOrpaMMHUpPOBaHUE

- UMIIEPAaTUBHOE IIPOTPaMMHUPOBaHUE

- (pyHKLIMOHAIBHOE POrpaMMHUPOBaHHE

- JIOTUYECKOE NTPOrpaMMHUPOBAHUE

OIIK-8

OIIK-8.1

1 TpaguumoHHBIE METOBI BU3YAIM3aLMN MOTYT HaXOJIUTh CIEAYIOIEe TPUMEHEHUE:
- IPEJCTABIATH M0JIb30BATEN0 HHPOPMALIMIO B HATJIATHOM BUJIE

- KOMITaKTHO OIHCHIBaTh 3aKOHOMEPHOCTH, MPUCYIIUE UCXOJIHOMY HAOOPY AaHHBIX

- CHIDKATh Pa3MEPHOCTb WIIM CKUMATh WH(OPMAIIHIO

- YIIPOIATh PacyeTsl B MOJEIIH

- BOCCTAHOBJIEHHE MTPOOEIOB B HAOOpe TaHHBIX



2 CriocoObl BU3yaJIbHOTO TIPEICTABICHHS MOTYT ...

- TOJIbKO UWJINTIOCTPHUPOBATH NTOCTPOCHUEC MOJICIIN

- UHTEPIPETUPOBATH NOMYYEHHBINH Pe3yabTaT

- GBITB CpCACTBOM OLICHKHU KauCCTBa HOCTpOeHHOﬁ MOACIN

3 OcHOBHBIE TEHICHIIMY B 00JIACTH BU3YaJIU3allUU:

- pa3paboTKa CJIOKHBIX BUJIOB JUarpaMm

- pa3zpaboTka 60s1ee KOMIIAKTHBIX BUJIOB TUArpaMMm

- IOBBIIIEHUE YPOBHS B3aUMOJECHCTBUS C BU3YyaJIU3aLUe 110JIb30BaTeNs
- YMEHBUICHUE POJIU TIOJIb30BATEIS

- BCE OTBETHI BEPHBI

4 TpaguuMOHHBIE METO/IbI BU3YIM3allMA MOT'YT HAaXOIUTh CIACAYIONIee MPUMEHEHHUE:
- BBICTYIIATh TOJIBKO B POJIM BCIIOMOTATEIBLHOTO CPEJICTBA MPU aHATU3€ JAHHBIX

- CHIDKCHHE Pa3MEPHOCTH WJIH CKaTHe HH(POPMAIUH

- BOCCTaHOBJIEHHUE MPOOETIOB B HA0OpE JTAHHBIX

- HAXO0XJICHHUE IIIYMOB ¥ BEIOPOCOB B HAOOPE TaHHBIX

- BCE OTBETHI BEPHBI

[TomHBIi IEpedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIleH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00Pa30BaTEILHOM  TOpTaje  MHCTUTYyTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/bank/managecategories/category.php?courseid=3008

O1eHKa pacCUUTHIBACTCS KaK MPOICHT MPAaBHJIBHO BBIMOJIHEHHBIX TECTOBBIX 3aJlaHUH M3 MX
oO1ero yucia.



