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1. Ilean ocBOeHUSsI AMCHUILIMHBI

Lenp aucuuIuinHel: (GOPMUPOBAHUE KOMIIETCHIMN B OOJIACTH HMCIOJIB30BaHUS MH(POPMALIUH,
00paboTKM W aHamM3a €€ IS HMHQPOPMAIMOHHO-AaHATUTHYECKOW  TOJACPKKH  MPUHATHS
YIPaBICHUYECKUX pellieHUi. 3HaHWsI, YMEHMSI U HAaBbIKH,

MOJTyYCHHBIC B PE3yJIbTaTe OCBOCHHUS JUCIUILIMHBI, TOMOTYT IPU cOOpE U aHaIM3e OOJBIITNX
00BEMOB CTPYKTYPUPOBAaHHOW M HECTPYKTYPUPOBAHHOW HHQOpMAIMK, TpU pa3pabOTKe MojeseH
JIAHHBIX, ¥ TIOJYYCHUU HOBBIX 3HaHUH. Bce 3T0 He0OXO0MMO BBITYCKHHUKY, OCBOMBIIIEMY IIPOIPaMMy
OakamaBpuata, Uil PEUICHHS Pa3IUYHBIX 3a/Jad MPAKTHUYECKONM ¢ Hay4dHO-UCCIIEI0BATEIbCKON

JACATCIIbHOCTH.

Saﬂaqu OCBOCHUA NTUCHUIIINHBI:
- an06peTeHHe CTyYACHTaMH1 3HAaHUM O TEXHOJIOTHX IIOATrOTOBKH, XpaHCHUA, O6pa6OTKI/I u

aHajau3a JaHHBIX;

- HpI/IO6peTeHI/Ie IMPAaKTHYCCKHUX HABBIKOB pa6OTBI C JaHHBIMH.

Nzyuenue

"AHanu3

a HMMCHHO Ha JUCHUIIIIMHAX

JaHHBIX"  Oasupyercs

Ha  M3Y4YEHUU
"Teopust BEpOSATHOCTEH W

2. Mecro mucuuninnbl B crpykrype OIIOITI BO
JUCHUITIIMHBI
po(heCCHOHANBHBIX  JIUCIUTUIHH,

0o0mmx

MareMarnyeckas craructuka’, "Maremaruka', "OCHOBBI aITOPUTMHU3ALUU U IPOIPAMMUPOBAHUS "

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE
[Inanupyemble pe3ynbTaThl OOYYEHHs] MO IUCHUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMU
pesyabTatamu ocBoeHust OIIOII (koMreTeHIMAMY U UHANKATOPAMH JTOCTHKEHUST KOMITETCHIINN )

DopMHUpyeMbIE [Tnanupyemsbie pe3yabTaThl 00y4YEeHUs 10 AUCIUILUIMHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHIAUKATOPOM NOCTHIKCHUA KOMICTCHIINN HaunmenoBanue 011eHOYHOTO
COZIEpXKaHNE MunukaTop 1OCTHKEHUS PesynbTaTel 00yueHus 1o CcpencTBa
KOMIICTCHIIHN ) KOMIICTCHIINU JIUCHIUTUINHE
YK-1 Cnocoben YK-1.2 OcymiecTBisier -3HaeT METO/IbI MIOUCKA, TeCT
OCYIIECTBIISITh OUCK, | TMOKCK, XpaHEHHE, 00pabOTKY XpaHeHus1, 00pabOTKH U
KPUTHYECKHH aHAIIU3 W aHaJM3 HHPOPMAIIMH U3 aHanu3a MHPOPMAaIUU U3
U CHHTE3 pa3IMYHBIX HICTOYHUKOB U Pa3INYHBIX HICTOYHUKOB U
nHpopmanuy, 0a3 JaHHBIX, IPEJICTaBIsACT | 0a3 JaHHBIX, IPEICTABICHUS
MIPUMEHSTh ee B TpeOyemMoM ¢opmare ¢ ee B TpebyemoMm (opmare ¢
CHUCTEMHBIN TTOAXO0T HCTIOb30BaHUEM HCTIOJIb30BaHUEM
JUTSL peICHUS WH(POPMAINOHHBIX, HHPOPMANOHHBIX,
ITOCTABJICHHBIX 33J1a4 | KOMIBIOTEPHBIX U CETEBBIX KOMIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHIt texnooruii (YK-1.2)
- yMeeT MPOBOAUTH aHAJIH3
Ha0OpPOB TaHHBIX B
COOTBETCTBHUH C
noctaBiieHHoM 3anaveit (YK-
1.2)
- BJIaJieeT crnocobamu
XpaHEHHUS U aHAIN3a JaHHBIX
(YK-1.2)
OIIK-2 Cnocoben OIIK-2.1 ITonumaer - 3HaeT NPUHLUIIBI PaOOTHI TeCcT
[TOHUMATh MTPUHITUITBI MPUHITUITEI PA0OTHI HPOrPaMMHBIX CPEJICTB MPU
paboTsI MIPOTPAMMHBIX CPEJICTB NPH peIIeHNHN 3aa4d aHaJIu3a
COBPEMEHHBIX pelLIeHnH 3a1a4 nanubix (OITK-2.1)
UH(POPMAIMOHHBIX npodecCHOHANIBLHOMN - ymeeT pabortaThb ¢
TEXHOJIOTHH 1 JIESITeTbHOCTH MPOTPAMMHBIMHU CPEICTBAMHU
MPOTPaAMMHBIX JUTS XpaHEeHUs 1 aHAITN3a
CpENCTB, B TOM YHCIIE nannbix (OITK-2.1)
OTEYECTBEHHOI'O - BIIaJIceT TIOHUMACT
MIPOM3BOJICTBA, U MIPHUHITUITBI PAOOTHI
HCIIOJIB30BATh UX MPH MIPOTrPaMMHBIX CPEACTB MPH
peleHnn 3a1a4 permeHnH 3ana4d
po¢eCCHOHATIBHOM podeccHOHATBHOM
JIESITEJIBHOCTH; nesitenbHocTH (OIMTK-2.1)




OIIK-8 Cnocoben
OCYIIECTBIISATH TOUCK,
XpaHeHue, 00paboTKy

M aHaJIu3
HHPOPMAIIUH U3
Ppas3IUYHbBIX
HMCTOYHHKOB U 0a3
JIAHHBIX,

MPEJICTABIISATE €¢ B
TpedyemoM (opmarte

C HCIIOIb30BaHHEM
UH(POPMAIUOHHBIX,

KOMIBIOTEPHBIX U

CETEBBIX TEXHOJIOTHIA.

OIIK-8.1 ITpumenser
MeTo/1bl 00paboTKH
nH(OPMAINK 1 aHAJIN3a
JAHHBIX C UCIIOJIb30BAaHHEM
HHPOPMAITMOHHBIX
TEXHOJIOTHH

- 3HAaeT METOJIbI 00Pa0OTKU
uH(popMaLUK U aHATH3A
JIAHHBIX C UCIIOJIb30BAHUEM
MH(POPMAITMOHHBIX
texnosoruit (OIIK-8.1)

- ymeeT pa3padaTbIBaTh U
a/IalTUPOBATh MIPOTPAMMHBIC
KOMIIOHEHTHI PaOOTHI C
nanueivu (OITK-8.1)

- BIIaJICCT HABBIKAMH
U3BJICUCHUSI 3HAHU U3
nanubix (OITK-8.1)

TECT




4. CTpyKTypa U coiep:KaHue IUCHUNINHBI
OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI COCTABISET 4 3a4eTHBIE eMUHUIBI, 144 yaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
00yyJaromuxcs ¢ z
MeJJaroru4ecKuM pabOTHUKOM ) ®opma
g TEKyIIEro
g‘ KOHTPOJIS
= s YCIIEBAEMOCTH
Ne 3 i (mo Hemenam
Paznen (Tema) AMCIUTUIMHBI g =
m\i S = = — L ceMecTpa),
O =l § a = dopma
= e S = & | npomexyrouHoit
S| a| & o = - g arrectanuu(Io
Sl o g o 2| S < CEMeCTpaMm)
S Bl E| Bl | &l | ©
S| 3| & 2| 5| 2 =
= g = 5 N T C
= s| & 5| =
El =
2| o & ~
=Rt
ol & Q
=B
1 MIPUMEHEHHUE S3bIKa 6 | 8 8 TeCTHOBaHNE
nporpaMmupoBanus Python
JUTSI aHAJTM3a JTAHHBIX
2 CTaTUCTUYECKHUI aHaIU3 6 |10 12 60 TeCTHpOBAMHE
JAaHHBIX
3 BH3YaJIH3aIUsl JTAHHBIX 6 | 6 4 33,35 TeCTHpOBAHHE
Bcero 3a CEeMEeCTp 144 | 24 24 241025 | 93,35 3ay. ¢ o1l
Utoro 144 | 24 24 24 10,25 93,35

4.1.2. CoaepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM i

Cemectp 6
Pazoen 1. npumenenue szvixa npoepammuposanus Python ona ananuza oannwlx
Jleknus 1.

Ocnogsl [Python (2 gaca).
Jleknms 2.

I'padnueckas koHCcob Ha 6a3e Qt (2 yaca).
Jleknnus 3.

BxomHble 1 BEIXOHBIC TIEpEeMEHHBIE. [I[poToKoMMpOoBaHKe BBOIa-BhIBOAA (2 Haca).
Jlekunus 4.

XpoHomeTtpax nporpammsl. [loctpounoe npodunupoBanue pyHkiuu (2 yaca).
Pasoen 2. cmamucmuueckuii anaius OaHHuIX
Jlekuus 5.

O06paboTka JaHHBIX C IPUMEHEHHEM MacCUBOB (2 yaca).



Jleknus 6.
MareMaTuueckre U CTaTUCTHUECKHE orepanuu (2 gaca).
Jlexknus 7.
MopenupoBanue ciiydaiHbIX Oy aaHui (2 gaca).
Jlexnus 8.
ApudmeTrueckue ornepanuu U BbIpaBHUBaHUE TaHHBIX (2 yaca).
Jlexknusa 9.
Koppemsus u koBapuanus. @uiabTpanus OTCYTCTBYIONIUX JaHHBIX (2 yaca).
Paszoen 3. eusyanuzayus oannwix
Jlexuus 10.
[Toctpoenue rpadukoB u Buzyanuzamnus. Pucynku u noarpapuku (2 gaca).
Jlexuus 11.
Jluneitapie rpadguku. CtonduaTeie quarpaMmmel. [ 'ncrorpaMmsl U rpaduKy TUIOTHOCTH.
Juarpammbl paccesinus (2 Jaca).
Jlexnus 12.
Hanecenue nanupix Ha kapTy. UHCTpyMeHTallbHAs SKOCHCTeMa BU3yanu3anuu s Python.
bynymee cpencts Bu3yanusauuu (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mianupyercs.

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 6
Paszoen 1. npumenenue azvika npoepammuposanus Python ona ananuza oanmvix
JlabopaTopnas 1.

HNMIopT u 3KcnopT JaHHBIX (4 yaca).
JlabopaTopnas 2.

[IpenBapuTenbHas MOArOTOBKA JaHHBIX (4 yaca).
Paszoen 2. cmamucmuueckuii ananuz 0anmvix
Jlaboparopnasn 3.

Craructuueckuil aHau3 JaHHBIX (4 yaca).
JlabopaTopnas 4.

Koppensuunonnslil ananu3 gaHHbIX (4 yaca).
JlabopaTopnas 5.

Perpeccuonnsiii ananus (4 yaca).
Pasoen 3. eusyanuzayus oannwix
Jlaboparopnas 6.

Busyanuzanus naHHBIX U pe3ysibTaTOB aHaiu3a (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecliedeHue CAMOCTOATEIbHOM

padoThI

IlepeueHb TeEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
1. ITpouecc ananuza. O01Ias cxema aHaJIK3a.
2. I3BneueHue u BU3yaau3alys JaHHbIX.
3. @opmbl IpeICTaBICHUs JaHHBIX, TUIIBI U BUJBI JaHHbIX. [IpencraBnenuss HaOOpoB TaHHBIX.
4. Onpenenenue knacrepusanuu. [loctanoBka 3a1aun knacrepusanuu. Llenu kinacrepusanuu.
5. Bugel merpuk. Illaru anroputma. Mepwl paccrosiHuii. Ilpumep paboTsl anroputma k-means.
[TpoGaembl anropuTMOB KIIaCTEpHU3aIHH.
6. [Ipumenenune knaccuukanuu u perpeccur. O630p METOI0B KJIaCCU(PUKALIUU U PETPECCHH.
7. MeTo/1bl, OCHOBaHHBIE Ha 00yUEHHH, Pa3HOOOpA3He MOAXO0/I0B.
8. [IporpammHuoe obecreueHne B 00J1aCTH aHAIN3a U BU3yaJTU3aIliH JTAHHBIX.
9. AHanutnyeckue miaThopmbl: KiIaccu(pUKAIsI U 0COOEHHOCTH MPUMEHEHHS.
10. SI3p1KM BU3yaapHOTO MOAEIIUPOBAHUSA.
11. Tpancdopmanus JaHHBIX.



12. baiiecoBckas kinaccudukanys. Y cIoBHas BEPOSITHOCTb.
13. ®opMmyna MOJHOW BEPOSITHOCTH.
14. Cratuctuyeckoe pacro3HaBaHue 00pa3oB.
15. 3amaua knaccudukanuu ciama. Kpurepuii OTHOIIEHUS TPaBIOTIOI00MS.
Jlis  caMOCTOSITENIBHON pa0OThl HCMONB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HI)KE OCHOBHOM U JTOTIOJIHUTEILHON JIUTEPATYPHI.

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

He mianupyercs.

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



4.2 ®opma o0yueHusi: 3204HAA
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlabopa- Koncyab- (KOHTAK- MPOMEKYTOYHOr0
KOCTb, qyecKue TOPHBbIE KonT- CPC,
Cemectp numu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. yac.
qac.
6 14474 4 8 2 0,5 14,5 125,75 3au. ¢
o1.(3,75)
Hroro | 144/4 4 8 2 0,5 14,5 125,75 3,75
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrtakTHas padota
oOyuaromuxcs ¢ <
Ne1arornyeckuM paboTHUKOM S ®opma
b=t TEKyIIero
g" KOHTPOJIL
B S YCIEBAEMOCTHU
e}
No Paznen (Tema) 3 e (1o HezenAM
m\ JUCIUATUTAHBI z x| z| ~ 3] ceMecTpa),
@) = & = S dopma
= = chcx = 5 MIPOMEKYTOUHOM
S| o & 5| wa = arrecTanuu(Io
= 1) =5 IS = =
S ) g o £ & ] < cemMecTpam)
g S| 2| 2| J| &l & &)
2| 2| E| = E|l E
) o 5 a5 S g
= =) = 5 R =
=l = & 5| =
2 8| = ~
al 8 &
=NEE=H
1 MIPUMEHEHHUE S3bIKa 6 | 4 4 30 TECTUPOBAHUE
nporpamMmmupoBanus Python
JUTSI aHAJTN3a JJAHHBIX
2 CTATUCTUYECCKUN aHAJU3 6 4 64 TECTUPOBAHUE
JTAHHBIX
3 BHU3yaJIM3alus JaHHbBIX 6 31,75 | TectupoBanme
144 | 4 8 | + 2 [0,5]125,75 3au. c
Bcero 3a cemectp
o1.(3,75)
HUtoro 144 | 4 8 2 [0,5]125,75 3,75
4.2.2. ConepkaHue TUCUMUILIMHBI
4.2.2.1. IlepeyeHnb JeKUMi
CemecTtp 6
Pasoen 1. npumenenue azvika npoepammuposanus Python ons ananuza 0aHHbIX
Jlexnus 1.
OcHoBsl [Python (2 gaca).
Jlexnus 2.

I'pacdmueckas koHCcONb Ha 6a3e Qt (2 vaca).




4.2.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI
He nianupyercs.

4.2.2.3. IlepeueHnb 1a00paTOPHBIX PadoT

Cemectp 6
Paszoen 1. npumenenue szvika npoepammuposanus Python ons ananuza oanmnvix
JlaGoparopnas 1.

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

CrarucTudeckuil aHaM3 JaHHBIX (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHHe CAMOCTOATEIbHOM

padoThbI

IlepeueHb TeM, BHIHECEHHBIX HAa CAMOCTOSITEIbHOE U3yUEHHE:
. Ilponiecc ananusa. O61mas cxema aHajIu3a.
. 3BrieueHue u BU3yanu3anus JaHHbIX.
. BxogHble 1 BbIXoHBIE TepeMeHHbIe. [IpoToKoIMpoBaHre BBOa-BBIBOJIA.
. Xporometpax nporpammsl. [Toctpounoe npodunrpoBanne QyHKIIUH.
. O6paboTKa JaHHBIX C IPUMEHEHNUEM MacCHUBOB.
. MaTemaTruueckue U CTaTUCTUYECKHE ONEPALIUH.
. MogenupoBaHue ciryyailHbIX OJTy>KIaHUH.
. ApudmeTrueckue onepanuy 1 BeIpaBHUBAaHUE JTAHHBIX.

9. Koppemnsuus u koBapuanus. Ounbrpanus OTCyTCTBYIOIUX JaHHBIX.

10. IToctpoenue rpadhukoB u BU3yanusanus. PUCyHKH 1 OATrpaduKH.

11. JIuneitnsle rpaduxu. CronduaTsie TuarpaMMel. ['nctorpammsl ¥ rpauky IIOTHOCTH.
JnarpaMmMsl paccesHus.

12. Hanecenue naHHbIX Ha KapTy. IHCTpyMeHTalnbHas 3KOCUCTEMA BU3YATTU3ALUH JUIs
Python. Bynymiee cpeacTs Bu3yanusanuu.

13. Oransl MonenupoBanus. [Iponecc nocrpoenust Moaemnei.

14. ®opmbl ipeacTaBlIeHNs JaHHBIX, TUIIBI U BUJbI AaHHBIX. [IpencraBiennst HabopoB
JTAaHHBIX.

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

16. Bunsl metpuk. Illaru anroputma. Mepsl paccrosuuit. [Ipumep pabotsl anroputma k-
means. [IpoGieMbl aroOpuTMOB KJIaCTEpU3ALIUH.

17. Ilpumenenue knaccuduxanuu u perpeccu. O630p METOI0B KiacCU(pUKALUU U
perpeccum.

18. Cratuctryeckue METOIBI.

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

20. IIporpammHOe obecriedeHre B 00JIaCTH aHaTu3a JaHHbBIX.

21. Ananutuyeckue miaTopMsel: KinaccuuKanms 1 0COOEHHOCTH MPUMEHEHUS.

22. 5I3bIKM BU3yaJIbHOTO MOJAEIUPOBAHUS.

23. Ko"comumanus TaHHBIX.

24. Tpanchopmariyst JaHHbIX.

25. baitecoBckas kiaccuukanus. Y cioBHasi BEpOSITHOCTb.

26. ®opmyna NOJTHON BEPOSITHOCTH.

27. CTaTUCTHYECKOE pacro3HaBaHue 00pa3oB.

28. 3aymava knaccudukanuu crnama. Kpurepuii oTHOIIEHHS TPaBIoNoA00us.

28. KoppensimoHHbIN aHaln3 JaHHBIX.

30. Buzyanusauust JaHHBIX ¥ pe3yJIbTaTOB aHAIU3A.

31. PerpeccMOHHBIN aHAIM3.

32. IlpenBapurenbHas MOATOTOBKA IaHHBIX.

0NN DN KW



Jis  caMOCTOSTENhbHONW pPAabOTHl HUCTHONB3YIOTCS METOAMYECKHE YyKa3aHWsS IO OCBOCHHIO
JTUCIUTIIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOM U JIOTIOJTHUTEIHLHOM JTIUTEPATYPHI.

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

1. Co3naiiTe BU3yasibHbIN OTYET, BBISBISIONIMNA 3aBUCUMOCThb YPOBHS IPECTYITHOCTH OT
YPOBHS I0X0JI0B B pernoHax Pocculickoit @enepanuu.

2. Co3paiiTe BU3yalbHbIH OTYET, BBISBIIAIONIMNA 3aBUCUMOCTD YPOBHS MPECTYIMHOCTH OT
ypoBHs oOpa3oBanus B pernoHax Poccuiickoit deneparuu.

3. Co3paiiTe BU3yalbHBIN OTYET, BHIABISIIOLIMN 3aBUCUMOCTh TMHAMUKN YUCIIEHHOCTH
HaceJIeHHs OT UHBIX (pakTopoB B peruonax Poccuiickoit @enepannu.

4. Co3naiiTe BU3yaJbHbII OTYET, BBISIBIISIOIIUN 3aBUCUMOCTh MUTPALIUOHHBIX IOTOKOB OT
uHBIX (pakTOpoB B pernonax Poccuiickoit denepannu.

5. Co3nmaiite BU3yaJIbHBIA OTYET, BBISBIISIONINI 3aBUCHMOCTD YPOBHS TIOTPEOJICHHS TOBApOB
oT UHBIX (hakTOpoB B peruonax Poccuiickoii @eneparu.

6. CoznaiiTe BU3yalibHBIM OTUET, BBISBISIONIUI 3aBUCUMOCTD YPOBHS 0€3pa00THIIBI OT HHBIX
dakTopoB B peruonax Poccuiickoit denepanuu.

7. BeimoaauTe MMNIOPT JaHHBIX U3 ¢aitna CSV. Cpeny moydeHHBIX JaHHBIX HAHIUTE TE,
KOTOpBIE OTKJIOHSIOTCA OT cpesiHero Ha 20 Oosiee enuHull. BeiBenuTe UX Ha 3KpaH.

8. Bo3pMHUTE OCHOBHBIE MTOKA3aTEIM MOCKOBCKOTO OI0/IKETa 3a TP MOCJIEIHUX ro/ia B
dopmate CSV, uMnopTupyiiTe qaHHBIC B CBOCH mporpamme Ha Python. Beraucnure cpennme,
nonb3ysck pyHkusmu Python. [ToctpoiiTe rpaduk n3mMeHeHus nokasareneil BO BpeMEHHU.

9. Hanmmmre nporpamMmy Ha Python, uro0b1 HapucoBath nuHeHbIE Tpadukn GUHAHCOBBIX
nanHbiX Alphabet Inc. B mepuon ¢ 3 oktsi6pst 2016 roma mo 7 oktsi6ps 2016 roxa.

10. TIpoananmu3upoBaTh YUCIOBBIC 3HAUCHUS B CTOJIONAX TAOIHIIBI, HAUTH OCHOBHBIC
CTaTHCTUYECKUE XapaKkTepucTuku. Crenarb BHIBOJIBI 110 TOTYyYEHHBIM JAHHBIM.

11. Ucions3yst crangapTHyio Oubimmroteky python, bubiarorexku pandas u numpy:
[ToakIIOUNTHCS K UCTOYHUKY JaHHBIX CSV, NOIKIIOUUTHCS K UCTOYHUKY JaHHBIX sqlite,
MOAKIIOYUTHCS K UICTOYHUKY TaHHBIX XIs. BbIBeCTH 4KClIOBbIC TaHHBIC HA YKPaH B BUJIC TAOJIMIIBI, B
BUJIE COBOKYITHOCTH TpauKOB.

4.2.2.6. IlpumepHbIi IepeYyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U
B npouecce m3yueHus NUCUMIUIMHBI TPUMEHSETCS KOHTAKTHAS TEXHOJIOTHS NPENoaBaHUs
(32 MCKJIIOYEHHEM CaMOCTOSITEIbHO M3y4yaeMbIX CTyAeHTaMHu BompocoB). [lpu mnposenenun
71ab0paTOPHBIX PabOT MPUMEHSETCS UMUTAIIMOHHBIA WM CUMYJISIIMOHHBIN noaxon. [llaru permenus
3a7a4 CTYJAEHTaM JIEMOHCTPUPYIOTCS MPHU MOMOUIM MYJIbTHMEAUWHOW TEXHUKU. B nanmpHeimem
CTYJIEHTBI CAMOCTOATENbHO PEIIA0T AHAJIOTMYHbIE 33/JaHHUS.

6. OnleHOYHBIE CPEACTBA IJIA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,

HpOMe)KyTOqHOﬁ aTTeCTallui MO0 uTOraM OCBOCHHUA JUCHMUILJINHBI.
@DOH/IbI OIICHOYHBIX MATEPHAJIOB (CPEACTB) MPUBEAEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHHne JUCHMIIJIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUIIIINHE
1. I'me6oB, B. U. Ilpaktukym mno mareMaTHueckoil cratuctuke. IIpoBepka rumores c
ucnonp3zoBanueM Excel, MatCalc, R u Python : yue6HOoe mocobue / B. 1. I'ne6os, C. A. KpuBonanos.
— Mockasa : Ilpomereit, 2019. — 86 ¢. — ISBN 978-5-907100-66-4. — TekcT : 31eKTpOHHBIN //
[Mudposoit o0Opa3oBaTeNbHbIH pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94504.html (mata oGpamenus: 25.11.2022). — Pexum goctyna: ais
aBTOPH3HP. Mmosb3oBaTeneit - https://www.iprbookshop.ru/94504.html



2. Kapsixun, M. . TexHonoruu nporpaMMHUpPOBAaHUs U KOMIIBIOTEPHBIN TPAKTUKYM Ha SI3bIKE
Python : yae6noe mocodue / M. U. Kapsikun, K. A. Barynbsn, P. M. Muyxun. — PoctoB-Ha-/[ony,

Taranpor : WznmarensctBo IOsxHoro c¢enepanpHoro ynusepcutera, 2022. — 241 c. — ISBN
978-5-9275-4108-9. — Tekcr : anextponHsIii // [ludposoit oOpazoBarensHblil pecypc IPR SMART :
[caiir]. — URL: https://www.iprbookshop.ru/125718.html (mara oOpamenus: 09.11.2022). —

PesxuM mocTyma: Juis aBTopu3up. mosb3oBareneii - https://www.iprbookshop.ru/125718.htmi

3. Makkunnu, Yac Python u ananu3 ganneix / Yac Makkunnu ; nepeBoa A. CauHkuHA. — 2-
e u3a. — CaparoB : [Ipodob6pazoBanue, 2019. — 482 ¢c. — ISBN 978-5-4488-0046-7. — Tekcr :
anektponuslt  //  Iludposoii obpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/88752.html (mata oGpamenus: 23.08.2022). — Pexum gocryna: mis
aBTOPH3HP. MmoJsib3oBaTeneii - https://www.iprbookshop.ru/88752.html

7.2. I[OHOJIHHTCJILH&H y‘leﬁHO-MeTOI[I/I‘-IeCKaH Jurepartypa no ImCuuIJanHe

1. IIporonesikoHoB, A. B. Anroputmsl Data Science m uX mpakTHyecKas peanu3anus Ha
Python : yue6HOe mocobue / A. B. Ilpotonbsikonos, I1. A. ITeutoB, B. E. CamoBHukoB. — MockBa,
Bonorna : Wudpa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anexktpoHHed // IludpoBoir obOpazoBarenbHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html (mata oOpamenwus: 28.09.2022). — Pexum moctyma: s
aBTOPH3HP. Mmosb30oBaTeneii - https://www.iprbookshop.ru/124000.html

2. Kapsixun, M. U. TexHonoruu nporpaMMUpOBaHUsI U KOMIIbIOTEPHBIN NPAaKTUKYM Ha SI3bIKE
Python : yueGHoe nocobue / M. U. Kapsikun, K. A. Barynesan, P. M. Muyxun. — Poctos-Ha-/{ony,
Taranpor : WsmarensctBo FOxHOro ¢enepanpHoro ynuBepcurera, 2022. — 241 c¢. — ISBN
978-5-9275-4108-9. — Texkcr : anextponHslii // Lludposoit oOpazosarensHsiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/125718 html (mara o6pamenus: 09.11.2022). —
Pexxum nocTyma: asst aBTopu3mp. mojb3oBarerei - https://www.iprbookshop.ru/125718.html

3. byitnageB C.K. OcHoBBI mporpamMMupoBaHusi Ha si3bike Python : yueOnoe mocobue /

byitnauer C.K., boknar H.FO.. — ExarepunOypr : Ypanbckuii genepanbubiii yausepcuret, IbC
ACB, 2014. — 92 c. — ISBN 978-5-7996-1198-9. — Tekcrt : anekrponnsiii // [IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/66183.html (mara obOpamenus: 24.11.2022). — Pexum

JOCTYTIA: JIIsl aBTOPU3UP. ToJIb30Bartesei - https://www.iprbookshop.ru/66183.html

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

CHUCTEM

B oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peamM30oBaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0OPA30BATENBHOTO  TOpTaja  WHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITUOHHON CETH UHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOINYECKIX MaTEPHAJIOB B DJIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB O0Opa30BaTENILHOTO IIpolecca 4epe3 JIOKAIbHYI0 CeTh
uHcTuTyTa U IHTEepHET;

- IPEJI0CTaBIIEHUE CBEIEHUI O pe3ynbTaTaxX yueOHO! NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroerocs.

WHopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

Dnexrponnas oubmuorexa Bnl'Y - http://e.lib.visu.ru/

anekTpoHHas oubnuoteunas cucremsl "[PRBooks" (http://www.iprbookshop.ru/);

[IporpammHuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

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

Pycharm Community Edition (nmponpuertapHas nuiensus u Apache License 2.0)



7.4. IlepedyeHnb pecypcoB HH(POPMAINUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

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

8. MaTepHaJILHO-TeXHH‘IeCKOG obdecneyeHue JUCHHUITJIMHBI
JIaboparopus nH(HOPMALMOHHO — KOMMYHHKAIIUOHHBIX CUCTEM
Cepsep «Ait Tek» Ha 6aze 2 mponeccopos Intel Xeon; 12 mr. komneriorepoB Intel Core 15-
10400 2,90 GHz/ 8 Gb DDR-4/ SSD-480 Gb/ Hiper 21,5’; unrepaktuBHas gocka SMART Boaerd
480 co BcTpoeHHBIM mpoekTopoMm V25; mapmpyrusarop Gigabit Switch TEG-S16S. Mapkephas
nocka. Jloctyn k cetu UHTEpHET.

9. MeToan4yecKue yKa3aHusl M0 OCBOEHUIO JUCHUIJINHbBI

JlJis yCHEemHOro OCBOEHHSI TEOPETHYECKOro Marephalia OO0y4arolMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM U JIONOJHUTEIBHOW JINTEPATYPHI; YTOUHSET y MPENOJaBaTENS,
KaKUM JIONOJHUTENbHBIM IOCOOUSM CJEeIyeT OTAaTh IpPEANOYTEeHHE; BEAET KOHCIEKT JEKIUH U
npopa6aTmBaeT JIGKHI/IOHHHﬁ Marepurail, oJb3ysAChb KaK KOHCIICKTOM, TaK U y‘Ie6HI)IMI/I IMOCOOUSMU.

Jlo BbIMIONIHEHUsT TAOOPATOPHBIX PadOT OOyYaroUIUiics M3ydaeT COOTBETCTBYIOUIMI pa3aen
TCOpHH. Hepeﬂ 3aHATUCM CTYACHT 3HAKOMUTCA C OIMMCAHUCM 3aI{aHI/II71 JJIs1 BBIITIOJIHCHU S pa6OTI)I,
BHUMATEJIbHO U3y4YaeT COJIep’KaHue U MOPSAOK MpoBeneHus dabopaTtopHoil pabotsl. JlabopaTtopHas
paboTa IpoBOAITCA B KOMIIBIOTEPHOM Kjiacce. O0ydaromiyecs BbITOJIHAIOT UHINBUYAJIbHYIO 3a7a4y
KOMIIBIOTEPHOTO MOJICIMPOBAHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHyl paboTy.
Ilomy4yeHHbIE PE3yJIBTATHI MCCICAOBAaHUN CBOJATCS B OTYET M 3alMUIAIOTCA 10 TPAJIULMOHHON
METOJMKE B KJIacCe€ Ha CcIeaylouieM labdopaTopHOM 3aHsITHH. HeoOXOoauMblli TEOopeTHYECKHid
MaTepuai, WHIUBUAYATbHOE 3aJaHKe, IIard BBIMOJTHEHHS JaOOpaTopHON paboThl M TpeOOBaHUE K
OTYETYy TMPHUBEACHBI B METOJUYECKMX YKa3aHMSX, pPa3MEIIEHHbIX Ha HWHPOPMAIMOHHO-
00pa30BaTeNbHOM MOPTAJIE UHCTUTYTA.

CaMmocrtosiTenbHass paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JUYHOCTH
OyIylIero CHeuatnucTa, OHa IUTAaHUPYETCsE 00yUaIoIUMCs caMoCcTosTeNbHO. Kaxknpiit oOydaronuiics
CaMOCTOSITENIFHO ONpEAEIseT peXKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBIIAJICHHUE
y4eOHBIM COJIEpP)KaHHEM JTUCHUIUIMHBL. OH BBITOJHSIET BHEAYJUTOPHYIO pabOTy W H3y4YeHHUE
pa3iesioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PabOTy, MO JIMYHOMY WHIUBUIYaTbHOMY IIJIaHy, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHU U IPYTUX YCIOBUM.

dopMa 3aKIFOYUTEIBHOTO KOHTPOJIA IIPU MPOMEKYTOYHON aTTECTALMU — 3a4eT C OLICHKOM.
Jns mpoBeneHuss MPOMEXKYTOUHOM aTTECTAllMH MO AMCHUIIIMHE pa3paboTaHbl (OHA OIEHOYHBIX
CpPeACTB U OATbHO-PEUTUHIOBAasI CUCTEMa OIEHKH Y4eOHOW NeATeNbHOCTH CTyAeHTOB. OlieHKa 10
JTUCITUIIIMHE BBICTABISETCS B MH(OPMAIIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
y‘II/ITI)IBaIOHII/Iﬁ PE3YIbTAThl OUCHUBAHWA Y4aCTUA CTYACHTOB B aYAUTOPHBIX 3aHATHAX, Ka4€CTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHMS 3aJaHU B XOJ€ W3YYEHUs JUCLUIUIMHBI U IMPOMEKYTOUYHOM
aTTeCcTranuu.
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Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
AHanu3 JaHHBIX

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

o JMCIUIIJIMHE
1. AHQJIUTHK 3TO ...
+a)crenuanucT B 00J1aCTH aHaIM3a UMOJICITUPOBaHUE
0) crienuanucT B MPEIMETHON 001acTH;
B)4YEJIOBEK, PEHIAIOINI OTpE/ICIICHHBIC 3a/1auu;
T') 4eJIOBEK, KOTOPBI UMEET OMBIT B TPOTPaMMHUPOBAHUH.

2 DKcnepr 3To ...

a) crienuanucT B 00JacTU aHaIu3a U MOJACIMPOBAHNUE;
+0) crienuanucT B MpeIMETHON 00JIacTH;

B) YEJIOBEK, peIIaTh OMpe/elIeHHbIE 3a/1a4H;

I') 4eJIOBEK, KOTOPBI UMEET ONBIT B IPOIPaMMHUPOBAHUH.

3 3amava kmaccuuKaIy CBOJUTC K ...

a) HAXOXJICHHS YaCThIX 3aBHCUMOCTEH MEXy 00bEKTaMH WJIN COOBITUSIMU;

+0) ompenenenus Kiacca 00beKTa M0 ero XapaKTepUCTHKAMH;

B) OIpEIENCHHE IO W3BECTHBIM XapaKTEPHCTHKAMU OOBEKTa 3HAUYCHHE HEKOTOPOrO €ro
napamerpa;

I') TIOMCKa HE3aBUCHUMBIX TPYII M HUX XapaKTEPHCTHK B BCEM MHOXKECTBE aHAIN3UPYEMBIX
JAHHBIX.

4 3anaya perpeccuu CBOAUTCI K ...

a) HAXOXJICHHS YaCThIX 3aBHCUMOCTEH MEXy 00bEKTaMH WA COOBITUSMH;

0) ompeneneHus Kiacca 00BbEKTa 10 €ro XapaKTePUCTUKAMU;

+B) ompeneneHre MO M3BECTHBIM XapaKTePHCTHKAaMHU OOBEKTa 3HAYeHHE HEKOTOPOTro €ro
napamerpa;

I') MOMCKA HE3aBUCUMBIX TPYNIl U HUX XapaKTEPUCTHK B BCEM MHOXKECTBE aHAJIM3UPYEMBIX
JaHHBIX.

5 3ajava KiacTepusaluy 3aKIF0vYacTcs B ...

a) HaXOXKJCHMS YaCThIX 3aBUCUMOCTEN MEXAY 00bEKTaMHU HIIM COOBITHSMU;

0) onpezeneHus Kjiacca 00ObEKTa M0 €ro XapaKTepUCTUKAMU;

B) ONpeleNieHHe IO HM3BECTHBIM XapaKTepUCTHKaMM OOBEKTa 3HAYEHHUE HEKOTOPOIo €ro
napamerpa;

+T) MOMCKA HE3aBUCHUMBIX TPYII U HUX XaPaKTEPUCTUK B BCEM MHOXKECTBE aHAJIM3UPYEMBbIX
JaHHBIX.

6 Llenpro moncKa acCOMATUBHBIX MPABHJI SIBIISIETCS ...

+a) HaX0XJIeHHs YaCThIX 3aBUCUMOCTEN MEXy 00BEKTaAMU WM COOBITHSIMU;

0) onpezeneHus Kiacca 0ObEKTa M0 €ro XapaKTepUCTUKAMU;

B) ONpeeNieHHe IO HW3BECTHBIM XapaKTEePUCTHKaMM OOBEKTa 3HAYEHHUE HEKOTOPOro €ro
napameTpa;

I') MOMCKA HE3aBUCUMBIX TPYNIl U HUX XapaKTEPUCTHK B BCEM MHOXKECTBE aHAJIM3UPYEMBbIX
JaHHBIX.

7 Jlo npeamonaraeMbIX MOJI€NIE OTHOCSTCSI TAKUE MOJEIN JaHHBIX:

+a) Moaenu kiaccuUKalUU U TOCIeI0BaTEIbHOCTEH;

0) perpeccuBHbIC, KJIACTEPU3AINH, UCKITFOYCHUI, HTOTOBBIE U ACCOITUAINH;
B) KJaccu(UKaIUU, KIaCTEPU3AINH, UCKIIOUEHU, UTOTOBBIC U aCCOIUAINH;



') MOJIeTH KJ1accu(UKAINH, TTOCIIE0BATEILHOCTEH M HCKITFOUCHUH.

8 B onucaTenbHBIX Mo,ueneﬁ OTHOCATCA CJICAYHOIIUC MOJCIN JaHHBIX:

a) MoJIeNIu Ki1accu(UKAIMK U TOCJIEI0BaTEeIbHOCTEIH;

+0) perpeccuBHbIE, KJIACTEPU3AINH, UCKIIIOUYCHUH, UTOTOBBIC U ACCOIHAIINY;
B) KJIaCCU(UKALMH, KIACTEPU3aLUH, UCKIFOUYEHUH, UTOrOBbIE U ACCOLUALNH;
T') MOJIENTN KJIaCCU(HUKALMH, TIOCIEOBATEIbHOCTEH 1 UCKITFOUCHUH.

9 Mojenu kinacCU(pHUKaAIMKA OTUCHIBAIOT ...

+a) mpaBmiia WM HAOOp MPaBHJI B COOTBETCTBHHM C KOTOPBHIMH MOKHO OTHECTH OIHCAHHE
JT000T0 HOBOTO 0OBEKTA K OJHOMY M3 KJIaCcCOB;

0) ¢GyHKIHH, KOTOpBIE MO3BOJISIOT IMPOTHO3MPOBATH M3MCHEHHS HEMPEPBIBHBIX YHCIOBBIX
apamMeTpoB;

B) (YHKIIMOHAJIbHBIC 3aBUCUMOCTH MEKIY 3aBHCHMBIMH U HE3aBUCHMBIMH IOKA3aTEISIMUA K
MIEPEMEHHBIMH B MIOHSATHOU YeJIOBEKY QopMe;

I) TPYIIBI, Ha KOTOPhIE MOXHO pa3leiuTh OOBEKTHI, JAHHBIE O KOTOPBIX IOABEPraroTCs
aHajm3a.

10 Mojenu nocieaoBaTeIbHOCTEH OMMCHIBAIOT ...

a) IpaBWJIa WM HAOOp IMPaBHJI B COOTBETCTBHHM C KOTOPBHIMH MOYKHO OTHECTH OIHCAHHUE
JTF0060T0 HOBOTO O0BEKTA K OTHOMY U3 KJIACCOB;

+0) (DyHKIMH, KOTOPBIC MO3BOJISIOT NMPOTHO3MPOBATH U3MEHECHHUS HEMPEPHIBHBIX YHCIOBBIX
apaMeTpos;

B) (YHKIIMOHAJIBLHBIC 3aBUCUMOCTH MEKIY 3aBHUCUMBIMU U HE3aBUCHMBIMHU TOKA3aTEISAMH H
MIEPEMEHHBIMH B IMIOHSATHOU YEJIOBEKY QopMme;

I) TPYIIBI, HA KOTOPhIE MOXHO pa3leiuTh OOBEKTHI, JAHHBIE O KOTOPBIX IOJBEPrarOTCs
aHaJn3a.

11 PerpeccuBHbIE MOJIETH ONUCHIBAIOT ...

a)ipaBWJIa MJIM HAa0Op MpPaBWJI B COOTBETCTBUU C KOTOPHIMH MOXXHO OTHECTH OIMCAHUE
TF0060T0 HOBOTO 00BEKTA K OTHOMY U3 KIJIACCOB;

0) GyHKIMHU, KOTOpPBIE TTO3BOJISIOT IPOrHO3UPOBATh U3MEHEHHS HEMPEPhIBHBIX

YHCIIOBBIX TTAPAMETPOB;

+ B) (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEX/1y 3aBUCUMBIMHU M HE3aBUCUMBIMHU MOKA3aTeIsIMU U
NIEPEMEHHBIMH B TTOHATHOW YeJIOBEKY Gopme;

I') TPYNIBbl, HA KOTOpPblE MOXHO pa3leNuTb OOBEKTHI, JaHHbIE O KOTOPHIX MOJBEpPraroTcs
aHaJIM3a.

12. Buibl TMHTBUCTHYECKON HEONPEEICHHOCTH

a) HETOYHOCTh M3MEpPEHMH 3HAUEHWH  ONpeNesJIeHHOW  BEIUYMHBI,  BBIIOJIHIEMBIX
¢buznueckumMu npudopamu;

+ 6) HeonpeaeNeHHOCTh 3HaYeHUH clioB (MHOr03HaYHOCTh, Pa3MbITOCTb,

HEMOHSTHOCTb, HEYETKOCTh); HEOJHO3HAYHOCTh cMbicna (¢pa3 (CuHTakcuueckas U
CEeMaHTHYEeCKas);

B) CIy4alHOCTh (WM HaJU4HMe B BHEIIHEW Cpelleé HECKOJIBbKUX BO3MOXHOCTEH, Kaxaas W3
KOTOPBIX CIy4alHBIM 00pa3oM MOXKET CTaTh JACHCTBUTEIBHOCTHIO); HEONPEACICHHOCTh 3HAUCHHM
CJIOB (MHOTO3HAYHOCTb, Pa3MbITOCTh, HESICHOCTh, HEYETKOCTD)

I') HEOJHO3HAYHOCTb cMbIcia ¢pa3 (CHHTaKCHUYECKasi U CEMAHTHUUECKas ).

13. Monenu UCKIIOUEHNI OMUCHIBAIOT ...

+ a) UCKITIOYUTENbHBIC CUTYallMH B 3aMHCSIX, KOTOPHIE PE3KO OTIMYAIOTCS MPOU3BOJIBLHOU
MPU3HAKY OT OCHOBHOM MHOECTBA 3aIKCeH;

0) orpaHMuYEHUs Ha JIaHHbIE aHAITU3UPYEMOTO MaCCUBA;

B) 3aKOHOMEPHOCTH MEXY CBSI3aHHBIMH COOBITHSIMU;



I') TPYHIBI, HA KOTOPBIE MOXXHO pPa3leiIuTh OOBEKTHI, JAHHBIE O KOTOPBIX MOIBEPraroTCcs
aHanausa.

14 UtoroBele Mojienii OOHApPYXaAT ...

a) HMCKJIIOYUTEIbHBIE CHUTYallMd B 3alUCAX, KOTOPbIE PE3KO OTIMYAIOTCS IPOU3BOJIIBLHOU
MPU3HAKY OT OCHOBHOW MHO>KECTBA 3aIUCeil;

+0) orpaHUYeHHS HA JAHHBIC AaHATTU3UPYEMOTO MAaCCHBA;

B) 3aKOHOMEPHOCTU MEX/1Y CBSI3aHHBIMH COOBITHSIMU;

I') TPYIIbI, HA KOTOPBIE MOXHO Pa3IeIUTbOOBEKTHI, JaHHBIE O KOTOPBIX IOJABEPrarOTCS
aHayu3a.

15Mogaenu accoanuu NposBIIsioT ...

a)UCKJIIOYUTEIbHBIE CHUTYallUd B 3alUCIX, KOTOPbIE PE3KO OTIMYAIOTCS MPOU3BOIBHOU
MIPU3HAKY OT OCHOBHOW MHOYECTBA 3aITHCEH;

0) orpaHMYEHUs Ha IaHHBIC AHATHU3UPYEMOTO MAaCCHBA;

+B) 3aKOHOMEPHOCTH MEK/y CBI3aHHBIMU COOBITHUSIMH;

I') TPYNIbl, HA KOTOPHIE MOXKHO Pa3JeiUTh OOBEKTHI, JAHHBIE O KOTOPBIX IOJABEPTAOTCS
aHaJu3a.

16 Bugsl ¢pusznueckoit HeONMpeIeIeHHOCTH TaHHBIX:

+ a) HETOYHOCTh U3MEPECHHI 3HAYCHUI ONPEICTICHHON BEJIMUYMHBI, BBITTOIHAEMbIX

¢busznueckuMu mpubopaMu; ciay4yailHOCTh (WJIM HajdudWe B BHELIHEH cpele HECKOJIbKUX
BO3MOYKHOCTEH, Ka)K7asi U3 KOTOPBIX CIIy4altHBIM 00pa3oM MOXKET

CTaTh JEHCTBUTEIHLHOCTHIO)

0)HeOompeIeICHHOCTh 3HaueHUH CiIOB (MHOTO3HAYHOCTh, PAa3MBITOCTh, HEMOHSITHOCTD,
HEYETKOCTh); HEOJHO3HAYHOCTh cMbIca ¢pa3 (CHHTaKCHYeCKasi U CEMaHTHYECKast);

B) CIy4alHOCTh (WM HAJU4HWe B BHEIIHEH Cpelleé HECKOJBKUX BO3MOXHOCTEH, Kaxxaas U3
KOTOPBIX CIy4YailHBIM 00pa3oM MOXKET CTaTh JACWCTBUTEIBHOCTHIO); HEOMPEICIIEHHOCTh 3HAYCHHI
¢J10B (MHOTO3HAYHOCTb, PA3MBITOCTh, HESICHOCTh, HEUETKOCTb);

') HEOJIHO3HAYHOCTh cMbIcia (pa3 (CuHTakcHyeckas 1 CeMaHTHYeCKast).

17 OuucTtka JaHHBIX — ...

+ a) KOMIUIEKC METOJIOB U MpOIEeyp, HAIIPaBJICHHbIX Ha YCTPaHEHHE NMPUYUH, MEIIAIOIINX
KOPPEKTHOI 00paboTKe: aHOMaIMii, POIYCKOB, 1yOJIUKATOB, MPOTUBOPEUUHA, IITyMOB H T.JI.

0) mporecc JOMOJIHEHHS JaHHBIX HEKOTOpOW WHGOpMaIuel, MO3BOJISIIONICH TOBBICUTH
3P PEKTUBHOCTD Pa3BsA3Ky aHATUTUYECKUX 3a/1a4

B) OOBEKT, COJEp)KallMil CTPYKTypUpOBaHHbIE JaHHbIE, KOTOpPbIE MOTYT OKa3aThCs
MIOJIE3HBIMU JUJISl Pa3BsA3Ky aHAIMTUYECKOTO 33a1a4U

') KOMIUIEKC METOIOB U MIPOLEAYp, HAIIPABJICHHBIX HA U3BJICUEHNE JAaHHbBIX U3

pa3IUYHBIX HCTOYHUKOB, oOecreueHrne Heo0X0AUMOr0 YPOBHS UX

MH(OPMATUBHOCTH M KadyecTBa, IpeoOpa3oBaHus B €AUHBIN (opMaT, B KOTOPOM OHU MOTYT
OBbITH 3arpy’KE€Hbl B XpaHUJIUILE TaHHBIX WM AHATUTHYECKYIO CUCTEMY

18 OGoramenue — ...

a) KOMILJIEKC METOJIOB U MPOLIEYp, HAIIPaBJICHHbBIX HA YCTPAHEHUE

OPUYMH, MELIAIOMUX KOPPEKTHOH 00paboTke: aHOMalui, MpPOMYCKOB, JIYOJUKATOB,
IIPOTUBOPEYMH, IIIYMOB U T.JI.

+0) mporiecc JONOIHEHUS JaHHBIX HEKOTOPOH MH(pOpMaIHel, TO3BOISIONIEH

MOBBICUTH 3P (HEKTUBHOCTH Pa3BA3Ky aHATUTUYECKUX 3a/1a4

B) OOBEKT, COAEpKAIIMHA CTPYKTYpHUpPOBAHHBIE JaHHBbIE, KOTOpble MOTYT OKa3aTbCs
MTOJIE3HBIMU JIJIS Pa3BsA3Ky aHAJTUTUYECKOTO 33/1a4U

I') KOMIUIEKC METOAO0B U IPOLEAYD, HAIIPABJIEHHBIX HA U3BJIECUEHUE TaHHBIX U3



Pa3NUYHBIX HCTOYHHMKOB, OOEcleYeHne HEOOXOTUMOro YPOBHS HMX HH(POPMATUBHOCTH U
KauecTBa, MpeoOpa3oBaHUs B €IWHBIN ¢Gopmar, B KOTOPOM OHH MOTYT OBITh 3arpyXeHbl B
XPaHWINIIC JaHHBIX UJIN aHAJIUTUYCCKYHO CUCTCMY.

19 Koncomupanus — ...

a) KOMILIEKC METOJI0B U IIPOLIElyp, HAIIPABICHHBIX Ha YCTPaHEHUE

NPUYMH, MEUIAIOIIUX KOPPEKTHOH 00paboTKe: aHOMalMW, TMPOIYCKOB, TyOJIMKATOB,
IIPOTUBOPEYMIL, IIyMOB U T.1.

0) mpotecc TOTOIHEHUS TaHHBIX HEKOTOPOU nH(pOopMalrel, Mo3BoJISoIeH

HOBBICUTH 3P PEKTUBHOCTb Pa3BA3KYy aHAJTMTUYECKUX 3a7a4

B) OOBEKT, COAEpKAIIUN CTPYKTYpPUPOBAHHBIE JaHHBIE, KOTOPBIE MOT'YT OKa3aThCsl

IIOJIE3HBIMU JIJIS Pa3BA3KY aHAIIMTUYECKOTO 3a1a4u

+T) KOMIIJIEKC METOJI0OB U MTPOLIEYp, HAIIPaBJICHHBIX HA U3BJICYUEHUE JaHHbBIX U3

pa3IUYHbIX HCTOYHUKOB, 0OecreueHne Heo0X0AUMOro YPOBHS UX

nH(GOPMATUBHOCTHU M KayecTBa, MPeoOpa3oBaHMs B €AMHBIN (hopMmaT, B

KOTOPOM OHHU MOT'YT OBbITh 3arpY’KE€HbI B XpPaHHMJIUILE JaHHBIX UIIH

AQHAJIUTUYECKYIO CUCTEMY

20 Tpanzakuus — ...

+a) HeKoTOpbli Habop omnepanuii Haj 0a30M JaHHBIX, KOTOPBIA paccMaTpUBaeTCs Kak
€MHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHMSI II0JIb30BaTENsl, IEHCTBUE HAJl HEKOTOPOU MHPOpMaIUEi,
0OBIYHO CBSI3aHO C OOpallleHueM K 6a3e TaHHbIX

0) pa3HOBUIHOCTbH CHCTEM XPaHEHUs, OpPUEHTHPOBAHA Ha TMOIEPKKY Mpolecca

aHaJIM3a JaHHBIX LEJIOCTHOCTh, 00EeCIIeYNBAET, HEIPOTUBOPEUNBOCTh U

XPOHOJIOTHIO JAaHHBIX, & TAK’KE BBICOKYIO CKOPOCTbH BBIITOJIHEHUS aHATUTHYECKUX

3aIpoCcoB

B) BBICOKOYPOBHEBBIC CpEJICTBA OTpaXEHUS HWH(GOPMAIIMOHHONH MOJENM M ONUCAHUSA
CTPYKTYPBI JaHHBIX

I) 3TO YCTAHOBJIEHHE 3aBUCHUMOCTH JMCKPETHOM BBIXOJHOW MEPEMEHHOH OT BXOJIHBIX
IIEPEMEHHBIX

21 MetagaHHbIe — ...

a) HEKOTOpblii Habop omepanuii Haa 0a30i JaHHBIX, KOTOPBIM paccMaTpUBaeTCs Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHHS M0JIb30BaTeNsl, IeHCTBUE HaJl HEKOTOPO MH(pOopMaIuei,
00BIYHO CBsI3aHO ¢ oOpalleHneM K 0a3e JaHHBIX

0) Pa3HOBHIHOCTH CUCTEM XPAaHEHHS, OPUEHTUPOBAHA Ha MOIEPKKY IIpoliecca

aHallM3a JaHHBIX IeIOCTHOCTh, 00ECIIeYNBAET, HEMPOTUBOPEUNBOCTD U

XPOHOJIOTHIO JIAHHBIX, & TAK)KE BBICOKYIO CKOPOCTh BBITTOJTHEHUS aHATUTUYECKUX

3a1pOCOB

+B) BBICOKOYPOBHEBBIE CpEACTBA OTpPAXEHUS WHPOPMAIIMOHHON MOJETN ¥ OIHUCAHUS
CTPYKTYPBI TaHHBIX

I) 9TO YCTAHOBJICHHE 3aBHUCHUMOCTH JTUCKPETHON BBIXOJHOW TEPEMEHHONW OT BXOJHBIX
IIEPEMEHHBIX

22 Knaccuduxamus — ...

a) HEKOTOphI Habop omeparuii Haj 0a30i JaHHBIX, KOTOPBIA paccMaTpPUBACTCA Kak
€MHCTBEHHOE 3aBEPIIICHO, C TOUKH 3PEHHsI TIOJL30BaTENsI, IEHCTBUE HAJl HEKOTOPO HH(POPMAIIHEH,
0OBIYHO CBSI3aHO C OOpaIIeHHeM K 0a3e JaHHBIX

0) pa3HOBHIHOCTh CUCTEM XpaHEHHs, OPHEHTHPOBAHA Ha MOJICPKKY Mpoliecca

aHaM3a JaHHBIX IIEJIOCTHOCTh, 00ECTIEYNBAET, HETPOTHBOPEUYNBOCTh U XPOHOJIOTHIO TaHHBIX,
a TaK>Ke€ BBICOKYIO CKOPOCTb BBIMOJHEHUSI aHATUTHYECKUX

3ampocoB



B) BBICOKOYPOBHEBBIE CPEIACTBA OTPAXKEHHS HMHPOPMALMOHHOM MOJETM W ONHCAHUSA
CTPYKTYPBI JaHHBIX

+T) 3TO YCTaHOBJIEHHUE 3aBUCUMOCTU AUCKPETHOM BBIXOJHON IEPEMEHHOM OT

BXOJIHBIX IIEPEMEHHBIX

23 Perpeccus — ...

+a) 3TO yCTaHOBJIEHHME 3aBUCHUMOCTU HENPEPBIBHOM BBIXOJHON NEPEMEHHOM OT BXOIHBIX
MIEPEMEHHBIX

0) ata rpynnupoBka 00bekToB (Habmronennii, COOBITHI) Ha OCHOBE JIaHHBIX, OMUCHIBAIOIINX
CBOICTBa 0OBEKTOB

B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXY CBSI3aHHBIMH COOBITUSMHU

I) 3TO YCTAHOBJEHHE 3aBUCHUMOCTH JMCKPETHOM BBIXOJHOW MEPEMEHHON OT BXOIHBIX
NIEPEMEHHBIX

24 Knactepuzauus — ...

a) 9TO YCTAHOBJICHHE 3aBHUCHUMOCTH HENPEPHIBHON BBIXOIHON MEPEMEHHONW OT BXOJIHBIX
HEPEMEHHBIX

+0) ata rpynnupoBka o0bexToB (Habmtonenuit, coObITHIT) HAa OCHOBE

JAHHBIX, OMHICHIBAIOIINX CBOMCTBA 0OBEKTOB

B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXIY CBA3aHHBIMU COOBITUSIMU

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

BXOJIHBIX IEPEMEHHBIX.

25 Acconuanust — ...

a)3TO YCTaHOBJIEHUE 3aBUCUMOCTH HENPEPBHIBHON BBIXOIHOM EPEMEHHON OT

BXOJHBIX IEPEMEHHBIX

0) »Ta rpynnupoBKa 00BEKTOB (HAOIIOACHMIA, COOBITHIT) HA OCHOBE JAHHBIX, OMUCHIBAIOIINX
CBOICTBa 0OBEKTOB

+B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXITY CBSI3aHHBIMH COOBITUSMU

T') 3TO YCTaHOBJICHHE 3aBUCHMOCTH JUCKPETHOM BBHIXOJHON EPEMEHHOM OT

BXOJIHBIX IIEPEMEHHBIX

26 MamuHHoe oOydeHune — ...

a) CIeUUAIM3MPOBAaHHBIA MPOrpaMMHBIM pemieHne (WM Habop pelleHui), KOTOpBIH
BKJIIOUYAET B c€0s1 BCE MHCTPYMEHTBHI JIJIs1 U3BIICUEHUS

3aKOHOMEPHOCTEN U3 CHIPBIX JaHHBIX

0) sTa rpynnupoBka 00bexToB (Habmronenuii, coObITHI) HA OCHOBE

JIAHHBIX, OIMCHIBAIOIINX CBOMCTBAa 0OBEKTOB

B) Ha0Op MJaHHBIX, Ka)/Aas 3alHuch KOTOPOro Ipe/cTaBisieT co0oi ydeOHBIM mpumep,
COJIEpIKalIero 3aJaHHbIN BXOAHON BIMSHHE, YTO U OTBEYAET EMY

IIPaBUJIbHBIN BBIXOAHOW PE3YNIbTAT.

+T) moapasielleHue HCKYCCTBEHHOTO MHTEJUIEKTa U3yJaroIuii METO bl TOCTPOSHHUS

QJIITOPUTMOB, CITOCOOHBIX 00y4YaThCsl HA JAHHBIX

27 Ananutuueckas miatpopma — ...

+a) creruaaTu3upoBaHHbIN IPOrpaMMHBIH perieHue (M1 Habop perieHuil),

KOTOPBIM BKJIIOYAET B ceOsl BCE MHCTPYMEHTHI JJIsl U3BJICUEHUS] 3aKOHOMEPHOCTEN U3 CBHIPBIX
JTAHHBIX

0) sTa rpynnupoBka 00bexToB (Habmronennii, coObITHI) HA OCHOBE

JAHHBIX, OMHMCHIBAIOIINX CBOMCTBA 0O0BEKTOB

B) Ha0Op MAaHHBIX, Ka)aas 3aluch KOTOPOro IMpelacTaBiseT co0oil ydeOHbIl mnpumep,
COJIEpIKalIero 3aJaHHbIN BXOAHON BIMSIHHUE, YTO U OTBEYAET EMY

MIPaBUJIBHBIN BBIXOJHOW PE3YNIbTAT.



r) TOApa3JeieHHe MCKYCCTBEHHOT0 MHTEIUIEKTa M3Y4YaloIUid METOJbl IMOCTPOCHUS
aJTOPUTMOB, CIIOCOOHBIX 00YyJaThCsl HA JAHHBIX

28 OOy4aromias BEIOOpKAa — ...

a) aTa rpymnmnupoBka o0bekToB (Habmomenuit, coObITHIT) HA OCHOBE

JTAaHHBIX, OMMCHIBAIOIINX CBONCTBA OOBHEKTOB

+0) HabOp MaHHBIX, KaXJas 3alUCh KOTOPOTO IMPEACTaBISET COOOW ydeOHBIH MpHUMep,
COJIep’Kallero 3aJlaHHbIi BXOJHOW BIIMSHUE, W COOTBETCTBYIOIIMI €My NpaBUJIbHBIA BBIXOIHOM
pe3ynbTaT

B) Ha0Op MJaHHBIX, Ka)/Jas 3aluch KOTOPOrO IMpeACTaBiseT co0oi ydeOHBI mpumep,
COZEPIKAILETO 3aJaHHBINA BXOAHOM BIUSHUE, UYTO U OTBEYAET EMY

MIPaBWJIbHBIN BBIXOTHOW pe3yJbTarT.

T') BBISIBJICHHE B CHIPHIX JAHHBIX paHEE HEU3BECTHBIX, HETPUBHAILHBIX,

MIPAKTUYECKH MOJIE3HBIX U JOCTYIHBIX UHTEPIPETAIUU 3HAHUI, HEOOXOIMMBIX

JUTS IPUHSTHS PEIICHUN B PA3IMYHBIX Cepax d4eI0BEUCCKON e TEIHHOCTH

29 Ommbka oOydeHust — ...

+a) 310 OolMOKa, JONYIIEHHAs MOJEIbIO Ha y4eOHOM MHOXKECTBA.

0) 5T0 ommOKa, MOJy4YeHHAss HAa TECTOBBIX NMPUMEpax, TO €CTh, YTO BBIYUCISETCS MO TEM KE
dbopmynam, HO 711 TECTOBOIM MHOKECTBA

B) UIMEHA, TUIIbl, METKU U HaA3HAUYEHUS I10JIEH UCXOJIHOMN BBIOOPKU JaHHBIX

r) Ha0op [JaHHBIX, KaXJas 3allUChb KOTOPOIrO IMpejcTaBiseT co0oil yueOHbIM mnpumep,
COZICpKAIIECTO 3aJaHHBIM BXOJHOW BIIMSHUE, W COOTBETCTBYIOIIHMKM €My IPaBHUJIBHBIA BBIXOJIHOU
pe3yabTaT

30 Omnbxa 0000IIIEHUS — ...

a) 9TO OIMMOKA, JOMYIIEHHAS MOJICJIbIO Ha Y9eOHOM MHOYKECTBA.

+0) »TO ommbKa, MoJy4eHHas! Ha TECTOBBIX IPUMEPax, TO €CTh, YTO BBIYHUCISETCS MO TEM KE
dbopMynaM, HO Uil TECTOBOM MHOKECTBA

B) UIMEHA, TUIIbI, METKW U Ha3HAUYEHUS MOJIEH MCXOAHON BRIOOPKH JaHHBIX

r) HaOOp MaHHBIX, KaXJas 3allMCh KOTOPOTO TMPEACTaBIsIeT co00i y4deOHBIH mTpumep,
COJIepKaIlero 3aJaHHbIi BXOJHOW BIMSHHE, U COOTBETCTBYIOIIMN €My INpPaBWJIbHBIA BBIXOJHOM
pe3ynbrar

Oo6uree pacnpeneseHne 6ajJJI0B TEKYIIEr0 KOHTPOJISI IO BUAAM Y4eOHBIX PadoT 1151 CTYA€HTOB

PeliTunr-kouTpois 1 YCTHBIN ompoc, 1 TecT 1o 20 6annos
PeliTuHr-KOHTpONIBH 2 YCTHBIN ompoc, 1 Tect 1o 20 Ganos
PeliTunr-koHTpOIH 3 YCTHBIN ompoc, 1 TecT 10 40 6annos
ITocemenue 3auaThii

KOHTPOJIb MOCEIIAeMOCTH 1o 16 6aminos
CTY/ICHTOM
JlonoaHUTEeNbHbIE OalIbl 3a CBOEBPEMEHHYIO 3aLIUTY 4
(6onyCHI) BCeX J1a00paTOPHBIX
BrinosiHeHue ceMecTpoBoro
IUTaHA CAMOCTOSITETIbHOM HeT 0

paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 10 IMCIUIIMHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOii.
Ilepeyenn npakTHYeCKHX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM (mpu
HAJIUYHM)



MeTtoauyeckue MaTepuasbl, XapaKTepHU3yIolHe NpoueAypPbl OlleHUBAHUS

Ha ocHoBe THMNOBBIX 3aJaHMii MNPOTPAaMMHBIM  KOMILIEKCOM  HH(OPMAaLMOHHO-
obpazoBarensHoro mopraita MU Bul'Y ¢dopmupyoTcss B aBTOMAaTHYECKOM PEKHUME TECTOBHIE
3aJaHus Ui CTYIEHTOB: TPHU Bolpoca u3 6yoka 1, Tpu Bompoca u3 6ioka 2 u 3agada u3 61oka 3.
IIporpammHBIi KOMILIEKC dopmupyer HHIWBHOYaIbHBIC 3aaHus U1t Ka)k10ro
3apEruCTPUPOBAHHOIO B CUCTEME CTYJAEHTa M YCTAaHABIMBAET BPEMs IPOXO0XKJICHUS TECTUPOBAHUS.
P€3yﬂbTaTOM TCCTUPOBAHUA ABJIACTCA HNPOUCHT IPAaBUJIBHBIX OTBCTOB, ¢ YUCTOM MHAWBUAYAJILHOTO
CEMECTPOBOT0 peHTHHTra CTyAeHTa (POPMHUPYETCS FIK3aMEHAIIMOHHAs OLIEHKA.

MaxkcumanbHasi cymma 0asuioB, HaOupaemast CTyIeHTOM 1o aucuuiinHe pasHa 100.

Onenka | Ouenka 1o mikasie ObocHoBanme Yposens

B cpopmuposannocmu
Oautax KoMnemeHnuyuii
bonee | «OTamuHO» ConeprxaHue Kypca OCBOEHO Buvicoxuii yposenws
80 MTOJIHOCTBIO, 0€3 MpoOeoB,

HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTEPHUATIOM
copMupoBaHbI, Bce
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBITTOJIHEHBI, KAYECTBO UX
BBIITOJTHEHUS OIICHEHO YUCIIOM
0aJ10B, OJIM3KUM K MAKCUMAJIbHOMY

66-80 | «Xopormox» Conepxanne Kypca OCBOCHO Ilpoosunymotii
MOJTHOCTBIO, 6€3 Ipo0eoB, ypoeeHs
HEKOTOPBIC MTPAKTUICCKIE HABBIKA
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPeyCMOTPEHHBIE MPOTPaMMON
o0y4eHus1 yueOHbIC 3aJaHUS
BBINOJIHEHBI, KAYECTBO BBIMIOJTHEHUS
HU OJTHOTO W3 HHUX HE OI[CHCHO
MUHUMAaJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPBIC BUJIBI 3a/TaHUH
BBINOJIHEHBI C OIIMOKAMHU




50-65 | «Y1OBIETBOPHUTEIHHOY Coneprxanue Kypca OCBOEHO Ilopozoeuwiit yposens
YaCTUYHO, HO MPOOETIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XO0AMMBIE TIPAKTUIECKNE HABBIKU
paboThI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX
porpamMmoii 00y4eHus: yaeOHbIX
3aJJaHHid BHIITOJIHEHO, HEKOTOPBIC M3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OUTMOKH

Menee | «HeynosnerBopurenbHo» | CoaepikaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/AMMBbIE IPAKTUYECKNUE HABBIKU | chopmuposanst
paboThI HE CHOPMHUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
CoJIepKaT rpyObIie OMMUOKH

3. 3agaHus B TeCTOBOM (popMe 10 JUCUHMILINHE

IIpumepsl 3anaHmii:

YK-1

VYK-1.2

1. OuucTKa TaHHBIX — ...

a) KOMILJIEKC METOJIOB M IIPOLENyp, HANpaBICHHbIX HAa YCTPAaHEHHME NPUYMH, MEIIAIOLINX
KOPPEKTHOH 00paboTKe: aHOMaJIHiA, TPOITYCKOB, TyOJIUKATOB, MPOTUBOPEYHIA, IITyMOB H T.JI.

0) mpolecc IONOJHEHHMsS AAaHHBIX HEKOTOpoW HH(OpManuel, MO3BONIAIOLEH NOBBICUTH
3¢ (HEeKTUBHOCTH

B) OOBEKT, COAEpKAIIMHA CTPYKTYPHPOBAHHBIC JaHHBIE, KOTOPbIE MOTYT OKa3aTbCs
HOJIE3HBIMU JUISI

I') KOMIUIEKC METOAOB M NIPOIEIyp, HApPABICHHBIX HA M3BIICYCHUE JTAHHBIX M3 Pa3JIMYHBIX
UCTOYHUKOB, oOOecrieyeHHue HEOOXOOUMOIro YpOBHS HUX HH(POPMATUBHOCTH U  KauyecTBa,
npeoOpa3oBaHus B eMHBIN (popMaT, B KOTOPOM OHH MOTYT OBITh 3arpy’KE€HbI B XpaHWIIUIIE TaHHBIX
WIN aHAJTATUYECKYIO CUCTEMY

2 OboramieHue — ...

a) KOMIUIEKC METOJIOB W TpOLENyp, HAlPaBICHHBIX HA YCTpaHEHUE NPUYMH, MEIIAIOIINUX
KOPPEKTHOI 00paboTKe: aHOMaJIMi, IPOITYCKOB, JyOJIUKAaTOB, MPOTUBOPEUMHA, IITyMOB H T.JI.

0) mpouecc MOMOJIHEHMsI JaHHBIX HEKOTOpOH HHQOpMalMel, MO3BOJIAIONIEH MOBBICUTD
3¢ (HEeKTUBHOCTH

B) KOMILJIEKC METOJOB U MpPOIEIyp, HAIIPaBICHHBIX HAa W3BJICYEHUE JAHHBIX U3 Pa3IMYHBIX
UCTOYHUKOB, oOecrieueHre HEeOOXOJUMOro YpOBHS UX HHPOPMATUBHOCTH U  KauyecTsa,
npeoOpa3oBaHus B €IUHBIA opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy’>KE€Hbl B XpaHWINIIE JaHHbBIX
VI aHAJTUTHYECKYIO CUCTEMY.

3 Konconmumanus — ...

a) KOMIUIEKC METOJIOB W TIPOIEAYp, HAMPABICHHBIX HA YCTPAHCHHE MPUYWH, MEMIAIONINX
KOPPEKTHOI 00paboTKe: aHOMAIIUi, IPOMYCKOB, AYOJIUKATOB, TPOTUBOPEUHIA, ITYyMOB | T.1.

0) mporecc MOMOJIHEHHS JaHHBIX HEKOTOpOoW WHGOpMaIuel, MO3BOJISIIONIEH TOBBICUTH
3¢ (HEeKTUBHOCTH

B) OOBEKT, COJAEpX Al CTPYKTypUPOBAHHBIEC JlaHHBIE, KOTOPHIE MOTYT OKa3aThCs
MTOJIE3HBIMU JIJIS

I') KOMIUIEKC METOJIOB M TPOIEAYp, HAlPaBICHHBIX HA M3BJICUYCHUE JAHHBIX M3 Pa3IMYHBIX
UCTOYHUKOB, oOOecreueHne HeoOXOIMMOTO YpOBHA UX HWH(DOPMATUBHOCTH U  KayecTBa,
npeoOpa3oBaHus B €UHBIA (hopMaT, B KOTOPOM OHHU MOTYT OBITh 3arpy>K€HbI B XPAaHUJIHUIIE JaHHBIX
WJIM aHAIUTHUYECKYIO CUCTEMY



4 Tpanzakuust — ...

a) HEKOTOpbIii Habop omepauuid Hajx 0a30M JaHHBIX, KOTOPBI paccMaTpHUBaeTCs Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOUYKH 3PEHHUs 110JIb30BaTENs, AEHCTBIE HAJl HEKOTOPOil MHpOpMaLuei,
00BIYHO CBSI3aHO ¢ oOpalieHneM K 0a3e JaHHBIX

0) pa3HOBUIHOCTb CHCTEM XPAHEHUs, OPUEHTHPOBaHA Ha MOJJIEPKKY Ipolecca

aHaJM3a JaHHBIX 1IEJIOCTHOCTh, 00ECIIEUYNBACT, HEMPOTUBOPEUUBOCTh M XPOHOJIOTHIO JTAHHBIX,
a TaK)KE BBICOKYIO CKOPOCTB BBIIIOJIHEHUS aHAIIUTHYECKUX

3a1pocoB

B) BBICOKOYPOBHEBBIE CpEICTBA OTPaXEHUS HH(POPMALMOHHON MOJAENM M ONUCAHMS
CTPYKTYpPBbI JaHHBIX

I) 3TO YCTAHOBJIGHHUE 3aBHUCUMOCTH JUCKPETHOW BBIXOJHOW NEPEMEHHOM OT BXOIHBIX
NIEPEMEHHBIX

OIIK-2

OIIK-2.1

1 SA3pik Python:

- ©IMEET BO3MOXXHOCTh HHTETPALIMH C IPYTUMH SI3bIKAMH ITPOTPAMMHUPOBAHHS
- SIBIISICTCS HU3KOYPOBHEBBIM SI3bIKOM ITPOTPAMMHPOBAHUS

- SIBJIIETCS BRICOKOYPOBHEBBIM SI3BIKOM IIPOrPaMMHUPOBAHUS

- IMEET CTAaTUYECKYIO THITH3ALUIO

- ©UMEET TUHAMHUYECKYIO THITU3AIHIO

2 A3k Python:

- IOAXO/AUT JJIsl HAalIMCAHMsI CLIEHAPHUEB, CBA3BIBAIOIINX OCTAIbHBIE KOMIIOHEHTHI IIPOEKTa
- IpeIHa3HaueH JUIsl pelleHHs 3a/1a4 TpeOOBaTENIbHBIX K MPOU3BOAUTEIBHOCTH KO/Ia

- IpeIHa3HaueH AJisl OBICTPOH pa3pabOTKU MPHIIOKEHUN

- SABJISICTCSA KOMITMIIUPYEMBIM SI3bIKOM

- SIBJIAETCS. UHTEPIIPETUPYEMBIM SI3bIKOM

3 SI3bik Python mognepkuBaet ciemayroniie CTHIN MPOrPaMMHUPOBAHHS:
- IPOLEAYPHOE IPOrPaMMHUPOBAHKE

- IEKJIApaTUBHOE ITPOrpaMMHUPOBaHUE

- 00BEKTHO-OPHUEHTUPOBAHHOE ITPOrPaMMHUPOBAHUE

- (pyHKIIMOHAIBHOE MPOrpaMMHUPOBaHHE

- ACIIEKTHO-OPUEHTUPOBAHHOE IPOIPaMMUPOBAHUE

4 SI3p1k Python nmoanepxuBaer cieyromye napagurmbl IporpaMMUpPOBAHUS:
- 00bEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMHUPOBAHNE

- MOAYJIBHOE IIPOIPaMMHUPOBAHNE

- UMIIEpaTUBHOE IPOrPaMMHUPOBAHNE

- (hyHKIIMOHAJIBHOE TPOTPaMMHUPOBaHUE

- IOTUYECKOE MPOrpaMMHUpPOBAHHE

OIIK-8

OIIK-8.1

1 TpanuuroHHBIE METOABI BU3YAIU3A[MM MOTYT HAXOAUTD CIIEIYIOIIEEe MPUMEHEHHE!
- IPE/ICTABIATH MOJIB30BATENI0 HHPOPMAIIUIO B HATJISITHOM BUJIE

- KOMIIAKTHO OMUCHIBATh 3aKOHOMEPHOCTH, IPUCYIIIHE UCXOAHOMY HaOOPY TaHHBIX

- CHWKaTh Pa3MEPHOCTb WIIM CKUMATh UHPOPMAIIHIO

- YOPOIIATh PacueThl B MOJAEIN

- BOCCTAHOBJICHHE IIPOOEIOB B HA0Ope aHHBIX



2 Crioco0bl BU3yalIbHOTO MPEACTABICHUS MOTYT ...

- TOJIbKO MJUTIOCTPUPOBATh MIOCTPOEHUE MOJIEIH

- UHTEPIPETUPOBATh NIOJYyYEHHBIN PE3yIbTaT

- OBITH CPE/ICTBOM OLIEHKH KayeCTBa IOCTPOEHHONW MOJIeNN

3 OCHOBHBIC TEHJICHIIUU B 00JIACTH BU3yaJIM3alUU:

- pa3paboTKa CJIIOKHBIX BHJIOB JHATPAMM

- pa3paboTka 0oJiee KOMITAKTHBIX BHJIOB JHATPAMM

- MIOBBILIEHUE YPOBHS B3aUMOJICUCTBUS C BU3YyAIM3ALMEN TTOJIb30BATENS
- YMEHBIICHHUE POJIHU MOJIb30BATENS

- BCE OTBETHI BEPHBI

4 TpaauIMOHHBIE METO/Ibl BU3YaJIH3AIMH MOTYT HAXOIUTH CIEAyIolIee MpUMEHEHHUE:
- BBICTYNIaTh TOJIBKO B POJIM BCIIOMOTATEIBHOTO CPEACTBA IIPH aHAIN3€E JaHHBIX

- CHIDKEHHUE Pa3MEpHOCTH HIIH CKaThe MHPOPMAaLUN

- BOCCTaHOBJICHHE MPOOEIIOB B HAOOpE TaHHBIX

- HaXOXKJICHHE IIIyMOB U BHIOPOCOB B HA0OPE JaHHBIX

- BCE OTBETHI BEPHBI

ITomnbrin MEPEUCHb TCCTOBLIX SaHaHI/Iﬁ C YKa3aHUCM IIPAaBUJIbHBIX OTBETOB, Pa3MCIICH B Oanke
BONPOCOB ~ Ha  HMH(OPMAIIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/bank/managecategories/category.php?courseid=3008

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIINIOJHCHHBIX TCCTOBBIX 3aI[aHHfl U3 ux
o01ero uucnia.



