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1. Ileanb ocBOEHNST JUCHUIIHHBI

Henb nucuumumHbl: GopMUpPOBaHUE KOMIIETEHIUN B 00JacTU MCIOIb30BaHUs MH(OpMaInHy,
o0paboTkn ¥ aHanmu3a ee Uil HMH()OPMAIMOHHO-aHAUTHYECKOW IMOMJCPKKH  IPUHSATHS
yIOpaBIeHYECKUX pelieHuil. 3HaHUs, YMEHHS U HaBbIKH,

MOJTyYCHHBIE B PE3yJIbTaTe OCBOCHHS AUCLUUIUIMHBI, TIOMOTYT IpU cOOpe U aHajIu3e OOIBIINX
00BEMOB CTPYKTYPUPOBAaHHOW M HECTPYKTYPUPOBAaHHON HH(OpMAIMH, TpU pa3paboTKe Mojeseit
JTAHHBIX, ¥ TIOJTYYEHUU HOBBIX 3HaHUH. Bce 3T0 HEOOXOAMMO BBITYCKHHUKY, OCBOMBILIEMY IPOTPaMMy
OakanaBpuaTa, ISl pEUICHHS Pa3IUYHbIX 33Jad NPAKTHUECKOM M HAay4YHO-UCCIIEI0BATEIbCKOM

IEeATEILHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:
— MpHOOpETeHNE CTYACHTAMH 3HAHUN O TEXHOJIOTHSX MOATOTOBKH, XpaHEHHs, 00paboTKH U

aHaJIn3a JaHHBIX,

— npuoOpeTeHne MPaKTUYECKNX HABBIKOB pabOTHI C JAHHBIMH.

N3yuenne

" AHanus

a HMMCHHO Ha JUCHUINIMHAX

naHHbIX"  Oasupyercs

Ha H3yYCHHUH
"Teopuss BEpOSTHOCTEH U

2. Mecro mucuuniannsl B crpykrype OIIOII BO
JOUCHATIINHBI
HpO(l)CCCI/IOHaJ'IbeIX JUCHUIIINH,

o0IImx

MareMaruyeckas craructuka’, "Maremaruka', "OCHOBBI aITOPUTMHU3AIUN U TPOrPAMMHUPOBAHUS".

3. IliannpyeMble pe3yabTaThbl 00y4eHHs M0 JMCUHUILINHE
[Tnaaupyemple pe3yabTaThl OOYYCHHSI 1O TUCIUIUIMHE, COOTHECCHHBIE C IUTAHUPYEMBIMHU
pesynbratamu ocBoeHus: OIIOII (koMneTeHIMAMEI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

dopmupyeMble [TnannpyemMsle pe3yabTaTsl 00yUeHUs 10 AUCIUIUINHE, B
KOMIICTCHIIU (KO}I’ COOTBCTCTBUH C MHAUKATOPOM OOCTHXXCHUSA KOMIICTCHINHN HaumenoBanue OLICHOYHOI'O
coJiepKaHue WHnukaTop TOCTHXEHUS PesynbraTel 00yueHus 1Mo cpeacTaa
KOMIIETEHIIUH) KOMITCTEHIINT JWICLIUIIIIMHE
VK-1 Cniocoben VK-1.2 OcymecTBisier - METOAbI IIOUCKA, XpPaHEHUS, TECT
OCYIIECTBIISITh MTOUCK, | TONUCK, XpaHEHHE, 00padOTKY 00paboTkn 1 aHaNMM3a
KPUTHUYECKHUI aHAIIU3 W aHaIM3 HHPOPMAIIUHU U3 nH(pOpManny N3 Pa3INIHBIX
U CHHTE3 Pa3IMYHBIX KICTOYHUKOB U WCTOYHHMKOB M 0a3 TaHHBIX,
nHdopmanny, 0a3 TaHHBIX, IPEACTABIATH TIPE/ICTaBIICHUS €€ B
MIPUMEHSITh ee B TpebyemoMm (opmare ¢ Tpebyemom opmare ¢
CHUCTEMHBIN TTOAX0] UCTIOJIB30BaHHEM HCTIONB30BaHUEM
JUIS peIIeHus UH()OPMALMOHHBIX, HHPOPMALMOHHBIX,
IIOCTaBJICHHBIX 33/1a4 | KOMIIBIOTEPHBIX U CETEBBIX KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUH texuomnoruii (YK-1.2)
- IPOBOJIUTH aHAJIN3 HAOOPOB
JAHHBIX B COOTBETCTBUH C
rocTaBJIeHHO#H 3amaueii (YK-
1.2)
OCHOBHBIMH CIIOCOOaMHU
XpaHEHHMs ¥ aHaJIn3a JIaHHBIX
(YK-1.2)
OIIK-2 Cnocoben OIIK-2.1 IToHumaer - IPUHLUIBI PabOTHI TECT
TIOHMUMATh MPUHINIIBI NPUHIHUIIBI PabOTHI MIPOrpaMMHBIX CPEACTB NPU
paboTsI MPOTrpaMMHBIX CPEACTB IPU pellIeHN! 3aJad aHaau3a
COBPEMEHHBIX peuleHnH 3a1a4 nanubix (OITK-2.1)
HHPOPMAITMOHHBIX po¢eCCHOHATIBHOM - paboTaTh ¢ IPOTrpaMMHBIMHU
TEXHOJIOTHH U JIESITETTBHOCTH CpeICTBaMH JUII XpaHECHHUS U
IPOrPAMMHBIX ananmn3a gaHusix (OITK-2.1)
CPEICTB, B TOM YHCIIE TTOHNMAET TPHUHITUITEI
OTEYECTBEHHOTO paboThI MPOrpaMMHBIX
MPOU3BOJCTBA, U CPEeJCTB IPHU PEIICHUN 3a/1a4
UCIIONIB30BaTh UX MPH npodeccrnoHaIEHOM
pelIeHnH 3a1au nestensroctd (OITK-2.1)
npodeccHoHAIBLHOM
JESITeIbHOCTH;
OIIK-8 Cniocoben OIIK-8.1 ITpumenser - MeTO/1bI 00pabOTKH TECT




OCYIIECTBIIATH IIOHCK,
XpaHeHue, 00paboTKy
U aHaJn3
uHdopmanuu u3
Ppa3IHYHBIX
HCTOYHHUKOB U 6a3
JIAHHBIX,
IPEICTaBIATh e¢ B
Tpebyemom opmate
C HUCIIOJIb30BaHUEM
WHPOPMALNOHHBIX,
KOMIBIOTEPHBIX U
CEeTEeBBIX TEXHOJOT Uil

METOJIbI 00pabOTKH
WHPOPMALIUY U aHATTU3a
JIAHHBIX C MCIIOJIb30BaHUEM
UH(POPMAIMOHHBIX
TEXHOJIOT UM

nHGOPMALIMY U aHATTN3a
JIAaHHBIX C MCIIOJIb30BAHUEM
UH(DOPMALIMOHHBIX
texnonoruii (OITK-8.1)

- pa3pabarbIBaTh U
a/IaliTUPOBATh MPOTPaMMHEBIE
KOMITOHEHTBI pabOTHI C
nmanneivu (OITK-8.1)
HABBIKAMU M3BIICUCHUS
3HaHud u3 JaHHbX (OITK-
8.1)




4. CTpyKTYypAa U coAepKaHue TUCUUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIECT 4 3aueTHbIC enuHMIBI, 144 Jaca.

4.1. @opma o0yueHHsI: OUHASA
YpoeHs 6a30Bor0 00pazoBaHus: CpeiHee odIee.

Cpok oOyuenus 4r.

4.1.1. CTpykTypa QU CHUNINHBI

KonraktHas pabora
00yYaOIINXCS ¢ MeAarornuecKuM "
PaGOTHHKOM 5 dopma
g TEKYIIEro
% KOHTPOJIA
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1 MPUMEHEHHUE S3bIKa 6 | 8 8 3) TECTHpOBAFHE
nporpamMMupoBanus Python
JUISL aHAJIM3a JaHHBIX
2 CTaTUCTHYCCKHI aHaIU3 6 | 10 12 72 TeCTHpOBAHHE
JTAHHBIX
3 BH3yaJIM3alMsl JAHHBIX 6 | 6 4 16,35 TecTHpOBAHHE
Bcero 3a cemectp 144 | 24 24 2,4 10,25 | 93,35 3au. ¢ or.
Hroro 144 | 24 24 2,4 10,25 | 93,35
4.1.2. Coneprxanue TUCIMIINHBI
4.1.2.1. IlepeyeHnb JieKUMi
CemecTtp 6

Paszoen 1. npumenenue sasvika npoepammuposanus Python ona ananuza oannvix
Jlexnus 1.

OcHoBbl [Python (2 gaca).
Jlexnusa 2.

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

BxonHble u BeIXOAHBIE TIepeMeHHbIe. [[poToKonupoBaHre BBOAA-BbIBOIA (2 yaca).
Jekuus 4.

Xponometpax nporpammsl. [locrpounoe npodunupoBanue GyHKImu (2 yaca).
Pazoen 2. cmamucmuueckuii ananuz oannwix
Jlekuus 5.

O6paboTka JaHHBIX ¢ TPUMEHEHNEM MacCHUBOB (2 Jaca).



Jleknus 6.
MareMatuueckre U CTaTUCTUYECKHE ornepanuu (2 yaca).
Jlexnus 7.
MopenupoBaHue Ciry4aifHbIX OykaaHuii (2 yaca).
Jlexnus 8.
Apudmerndeckre onepanuy U BElpaBHUBaHUE JaHHBIX (2 yaca).
Jlexnus 9.
Koppensanus u koBapuanus. @uiabTpanus OTCyTCTBYIOIIMX JaHHBIX (2 yaca).
Pa3zoen 3. euzyanusayus oanuvix
Jlexnus 10.
[TocTpoenue rpadukoB u Bu3yanu3anus. Pucynku u noarpaduxu (2 gaca).
Jlexnus 11.
Jluneiinsie rpadguku. CtonduaTeie AuarpaMmmsl. [ 'ucrorpaMmsl U rpauKy IIOTHOCTH.
Huarpammbl paccesinus (2 yaca).
Jlexuus 12.
Hanecenne nanHbIx Ha KapTy. MHCTpyMEHTaIbHAS SKOCUCTEMa BU3yalu3anuu it Python.
byaymiee cpencts Bu3yanuzanuu (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT
He mnanupyercs.

4.1.2.3. Ilepeuennb JJadopaTOpHbIX padboT

Cemectp 6
Pazoen 1. npumenenue sasvixa npoepammuposanus Python ona ananuza oannwlx
JlaGopatopnas 1.

WMnopT 1 3KCHOPT JaHHBIX (4 yaca).
JlabopaTtopnasn 2.

[IpenBapuTenbHas MOAroTOBKA JaHHBIX (4 yaca).
Paszoen 2. cmamucmuueckutl ananuz 0aHHwix
JlabopaTropnas 3.

CratucTudeckuil aHaau3 1aHHBIX (4 yaca).
JladopaTropnas 4.

KoppensuuonHslil aHanu3 1aHHBIX (4 yaca).
JlabopaTropnas 5.

Perpeccruonnslii ananus (4 yaca).
Pa3zoen 3. euzyanuszayus oanuvix
JlabopaTopHnas 6.

Busyanu3zanus JaHHBIX U pe3yJIbTaTOB aHanu3a (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOATEIbHOM

pabdoTbI

[lepedeHb TeM, BEIHECEHHBIX Ha CAMOCTOATEIBHOE N3YYCHHUE!
1. ITpoutecc ananuza. Obmas cxema aHaJIK3a.
2. VI3BnedyeHune U BU3yaau3anysl 1aHHbIX.
3. Oranel MoaenupoBanus. [Iponecec mocrpoenust Moaenei.
4. ®opMBI TIpe/ICTaBICHUS TaHHBIX, THITHI M BUIBI NaHHBIX. [IpeacraBienns HaOOpOB TaHHBIX.
5. Onpenenenue knacrepuzanuu. [locraHoBka 3aaun kinacrepusanuu. Lenn knacrepuszanuu.
6. Bunet merpuk. Illaru anroputma. Mepwl paccrosiHuil. Ilpumep paboTsl anroputma k-means.
[TpoGaembl anropuTMOB KIIaCTEpPHU3AIHH.
7. Ilpumenenune knaccupukanuu u perpeccu. O630p METO10B KiIacCU(PUKALUU U PETPECCHH.
8. CTaTUCTUUYECKNE METOIBI.
9. MeTtozpl, OCHOBaHHBIE HA 00YUYEHUH, pa3HOOOpa3He MOAX0/10B.
10. IIporpammHOe obecrnieueHre B 00JacTH aHaIH3a TaHHBIX.
11. Ananutudeckue miaTdopMbl: Kiaccuukamnus 1 0COOCHHOCTH TPUMEHEHUS.



12. SA3bIKK BU3yaIbHOT'O MOJICTIUPOBAHMSL.
13. Konconupaanus J1aHHbBIX.
14. Tpancdopmaius TaHHBIX.
15. baiiecoBckas knaccudukanus. Y cJI0BHAs BEPOSITHOCTb.
16. ®opMmyra MOJIHOW BEPOSTHOCTH.
17. Cratuctuueckoe pacro3HaBaHue 00pa3oB.
18. 3amaua knaccudukanuu criama. Kpurepuii OTHOIIEHUS TPaBIOTIOI00MS.
Jiss  caMOCTOSITENIBHON PAa0OTHl  MCTOJB3YIOTCS METOAMYECKHE YKa3aHWs [0 OCBOCHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HI)KE OCHOBHOM U TOTIOJIHUTEIHHON JTUTEPATYPHI.

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

He mianupyercs.

4.1.2.6. IIpumepHbIi epevyeHb TEM KYPCOBBIX PadoT (IIPOEKTOB)
He mianupyercs.



4.2 @opma o0yueHHsI: 3209HAS
VYpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.
Cpoxk o0yuenus 5.

Tpynoem- IpakTu- | Jadopa- Beero Popma
pya Jlek- P P Koncyin- (KOHTAK- NPOMEKYTOYHOT0
KOCTb, qyecKue TOPHBIE KonTt- CPC,
Cemectp umu, TAlMSA, THasA KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATHA, | PadoThI, poJib,4ac. yac.
qac. gac. pabora), 3ad4., 3a4. C OII.)
ea. yac. qgac.
qac.
7 144/ 4 4 8 2 0,5 14,5 120,85 3au. ¢
o11.(8,65)
Hroro 144/ 4 4 8 2 0,5 14,5 120,85 8,65
4.2.1. CTpyKTypa IMCHUNINHBI
KonrakTHas pabora
oOyuJaromuxcs ¢ o
nearoruaeckuM paboTHUKOM S ®opma
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m\it JCIUILTUHBI 3 = z| ~ o cemectpa),
@) = & = 5 dbopma
= = S = 5 POMEKYTOYHOM
S| al & E{ 0 % arrecTaruu(Imo
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1 IIPUMEHEHHUE S3bIKA 7|4 4 30 TECTUPOBAHUE
MIPOrPaMMHUPOBAHHUS
Python ns ananu3za
JIAHHBIX
2 CTATUCTUYCCKUN aHAJU3 7 4 64 TECTUPOBAHUE
JIAHHBIX
3 BHU3YyaJIU3aIsl JaHHBIX 7 26,85 | TectmpoBanue
144 | 4 8 | + 2 1051120,85 3au. ¢
Bcero 3a cemectp
or1.(8,65)
Hroro 144 | 4 8 2 [0,5(120,85 8,65
4.2.2. Conepxkanue TUCHUILTUHBI
4.2.2.1. IlepeyeHnb JeKUMi
Cemectp 7

Pasoen 1. npumenenue azvika npoepammuposanus Python onsa ananuza 0anHvix

Jlexnus 1.

OcHoBsl [Python (2 gaca).




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

4.2.2.2. llepeyeHb NPAKTHYECKHUX 3AHATUH
He mmanupyercs.

4.2.2.3. IlepevyeHnn 1a00paTOPHBIX padoT

Cemectp 7
Pazoen 1. npumenenue szvixa npoepammuposanus Python ona ananuza oannwlx
JlabopaTopnas 1.

NMmopT u 3KcnopT JaHHBIX (4 yaca).
Paszoen 2. cmamucmuueckuii ananuz Oanmwix
JlabGopaTtopHas 2.

Craructuueckuil aHanu3 AaHHBIX (4 yaca).

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIedyeHHe CAMOCTOSATEIbHOM

padoThI

IlepeueHb TEM, BBIHECEHHBIX HAa CAMOCTOSITEIIbHOE U3YUEHHE:
. IIpouecc ananu3za. OO1as cxema aHaIn3a.
. I3Bi1eueHye 1 BU3yaau3anus JaHHBIX.
. BxonHble 1 BbIxoaHble iepeMeHHbIe. [ [poToKoIMpoBaHne BBO1a-BbIBOIA.
. XpoHomeTtpax nporpammsl. [loctpounoe npodunrpoBanrue GyHKLIUY.
. O6paboTka JaHHBIX C IPUMEHEHHEM MAaCCUBOB.
. MaTemaTtnueckue U CTaTUCTUYECKUE ONIEPALIUU.
. MonienupoBanue ciaydyailHbIX OJy>KIaHHM.
. ApugmeTrrueckue onepanyy U BbIpaBHUBAHUE TAaHHbIX.

9. Koppensiius u kopapuanusi. @uibTpanus OTCyTCTBYIOUIUX JaHHbBIX.

10. [Toctpoenue rpadukoB 1 Buzyanuzanus. Pucynku u noarpaduku.

11. JIuneitnsie rpaduxu. CronOuarsie nuarpaMMsbl. ['ucTorpaMMel U rpadyKy MIOTHOCTH.
Jlnarpammsl paccesHus.

12. Hanecenune naHHBIX Ha KapTy. IHCTpyMeHTaIbHas 3KocucTeMa BU3yalIU3alluy JUIs
Python. Byaymiee cpeacts Buzyanuzaium.

13. Dransl MmogenupoBanus. [Ipoiecc mocTpoeHust Moenei.

14. ®opmbl peacTaBIeHNs JaHHBIX, TUIIBI U BUJbI AJaHHbIX. [IpencraBienus HabopoB
JTAaHHBIX.

15. Onpenenenue kinacrepusanuu. [locranoBka 3anaun kinactepusanuu. Llemn
KJIACTEPU3ALIHH.

16. Bugst metpuk. llaru anropurma. Meps! pacctostuuii. [Ipumep pabots! anropurma k-
means. [IpoGyieMbl aITOPUTMOB KJIaCTepU3ALUH.

17. Ilpumenenue kinaccudukamun u perpeccun. O030p METOI0B Ki1accuPuKanuu u
perpeccum.

18. CratucTnyeckue MEeTOIBI.

19. MeTozb1, OCHOBaHHBIE Ha 00yUYEHHH, pPa3HOOOpa3He MOAXO0/I0B.

20. ITporpammHoe oOecrieueHre B 00J1aCTH aHATN3a JaHHBIX.

21. AHanuTH4ecKue TIaTPOpPMbI: KIACCU(PHUKAIMI U OCOOEHHOCTH TPUMEHEHHUS.

22. $I3pIKM BU3yaJbHOTO MOJICTUPOBAHMSI.

23. KoHconupaanus JaHHBIX.

24. Tpanchopmanus JaHHbBIX.

25. BaifecoBckast kiaccuukanus. Y cJI0BHas BEPOSITHOCTb.

26. ®opMya OJTHON BEPOSTHOCTH.

27. CTaTuCTHUYECKOE paclO3HaBaHUE 00pa30B.

28. 3agaua knaccudukanuu cnama. Kpurepuii oTHOLIEHHS MpaBaonoA00us.

28. KoppensiimoHHbIl aHaIU3 JaHHBIX.

30. Buzyanuszanuusi JaHHBIX U pe3yJIbTaTOB aHAJIN3A.

01NN kWi~



31. PerpeccronHbIil aHaIuU3.

32. IlpenBapurenbHas MOArOTOBKA TaHHBIX.

Jlis caMoCTOSITENbHON PAa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHWUs [0 OCBOEHUIO
JUCUUILIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOM U JTOTIOJHUTEIBHOM JIUTEPATYPHI.

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

1. Jlannsie B npoeccuoHanbHON AeaTenbHOCTH. OOBEKTHI, MPU3HAKH U TAONUIBL. THITEI
IIPU3HAKOB: UHTEPBAJIbHBIC, IIOPSAKOBBIC, PAHIOBBIE, TUXOTOMHUYECKHUE.

2. lHCTpyMEHTBI ONHCaTeIbHON CTAaTUCTUKH. VI3MepeHure IeHTpa pacipeesICHuUs.
N3mepenue pazdbpoca JaHHBIX.

3. Buzyanu3zanus KaueCTBEHHBIX MPU3HAKOB. CBOAHbIE TAOIHUIIBI M CBOJIHBIC IUArPaMMBI.
TaGnuuel conpskeHHOCTH M napagoke Cumncona. Mlepapxus Npu3HaKkoB.

4. ITpenBaputensHas 00paboTka TaHHBIX. BIOpocH! 1 ux ob6padoTka. [IpomymienHsie
3Ha4yeHus 1 ux odbpadotka. [loBropsroniuecs cTpoku U ux o0padorka. CHHTETHYECKUE PU3HAKY.

5. OcHoBbl kKOMOMHaTOpuKH. [IpaBuna cymmsl U npousBeneHus. [lepecTaHOBKY, pa3MeIeHUS
U coueTaHust 6e3 moBTopeHUi. [lepecTaHOBKH, pa3MELICHUs U COYETaHHsI C TOBTOPEHUSIMH.

6. Onpenenenne BeposTHOCTH. CirydaiiHbie COOBITHS, X BUABI. Oneparuu HaJl COOBITUIMU
KaK OIlepalluy HaJ MHOXecTBaMHU. Kiaccuueckas BeposTHOCTHas cxema. Cxema reOMeTpu4ecKuX
BeposATHOCTEH. CTaTUCTHUECKAas BEPOSITHOCTh. AKCHOMaTUYECKOE IOCTPOCHUE TEOPUH
BeposiTHOCTeN. Teopema cioxenus BeposiTHocTed. O0001IeHHas TeopeMa CI0KEHNs BEPOSITHOCTEH.

7. YCcnoBHBIE BEPOSITHOCTH. Y CIIOBHAsE BEpOSATHOCTH. HezaBucumocTs coObituii. ®opmyina
nosiHoH BeposiTHocTH. PopMmyiia baiieca. [Ipocreiiue npuMepsl IPUMEHEHUS TEOPUU BEPOSTHOCTEN
B DKOHOMUKE, YIIPaBJIECHUH U (PUHAHCAX.

8. [locnenoBarenbHOCTH HcTbITaHUI. buHOMUanbHas cxema. @opmyna bepuymm. @opmyna
ITyaccona. [locienoBarenbHocTH UcnibiTaHui B 3k0HO X0002 MuUKe U yrpaBiIeHUH.

9. Onpenenenue ciny4aitHol BennuuHbl. [IoHsATHE CTy4ailHON BETHYMHBI.

10. ®yHKUIMS pacnpeesieHus CIyYaiiHONW BETUYNHBI.

11. CpoiictBa ¢pyHkIMHU pacnpeneneHus. MHAnKaTop coObITHS Kak MpocTenias cixydaiiHas
BennurHa. OyHKUMA pacnpeaeneHus HHAUKaTopa COObITHS.

12. JluckpeTHble ciy4aifHble BEJIMYMHBI U UX BaXKHEHIIINE YHNCIIOBbIE XapaKTEPUCTUKH.
JuckperHas ciayvaiiHast BenuuuHa. Pan pactipenenenus 1 pyHKUUS pacripeieIeHUs TUCKPEeTHON
CIIy4aiiHOM BeJIMYMHBL. MaTeMaTndeckoe 0’KUJaHue, TUCIIEPCUS U CPEHEE KBAAPATHIECKOE
OTKJIOHEHHUE TUCKPETHON CIIy4allHON BEJIUYMHBI.

13. buHOMUaNbHBIN 3aKOH pacipeaeIeHuUs.

14. bunoMuanpHas MOJIENb IIEHOOOpa30BaHusl (HPUHAHCOBBIX HHCTPYMEHTOB.

15. 'eomeTpuueCcKHii 3aKOH pacipeaeIeHuUs.

16. 3akon pacnpenenenus [Tyaccona.

17. ITpocreimmii TOTOK COOBITUH.

18. I'unepreoMeTpUveCcKrii 3aKOH pacIpeIeICHHs.

19. CpaBHeHue ciyyaifHbIX BEJIMYMH: OTHOILIEHHE MPEANOUYTEHUS, 0KUAaeMast MOJI€3HOCTb,
onTUMaIBLHOCTH 10 T1apero.

20. AGCOMIOTHO HENPEPBIBHBIE CITyyailHbIE BETMYMHBI U MX BaKHEHIIINE YUCIIOBBIE
XapaKTepUCTHKU. AOCOJIIOTHO HETIpepbIBHAS CllydaiiHas BenuunHa. OyHKIMS pacrpeesieHus U
(YHKIHMS TUIOTHOCTH pacnpeeseHns abCcoII0THO HEMPEPbIBHOM ciiyyaiiHoi BennunHbl. CBOMCTBA
GYHKIUM IJIOTHOCTH pacupeenenus. Matematuueckoe 0Xu1aHue, TUCIepCHsl U Cpe/iHee
KBaJPaTHUECKOE OTKJIIOHEHHE a0COIIOTHO HETIPEPHIBHOM CITy4aifHOW BEIMYHMHBI.

21. PaBHOMEpPHBIN 3aKOH pacIpe/IeIcHUS.

4.2.2.6. IlpumepHbIi epevyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B mponecce M3y4YCHUS AUCHUIINIMHBI IMMPUMCHACTCA KOHTAKTHAsA TCXHOJIOTWS IMPCIIoAaBaHUA
(32 MCKJIIOYEHHEM CaMOCTOSITEIbHO M3y4YaeMbIX CTyJeHTaMHM BolpocoB). Ilpu mnposenenun



71a00paTOPHBIX PAadOT MPUMEHSACTCS UMUTAIIMOHHBIN WM CUMYJISIITUOHHBIA Ttoaxo. [laru pemenus
3aa4 CTyJEHTaM JEMOHCTPUPYIOTCS IpU IOMOIUM MYJBTUMEIMWHOW TEXHHUKU. B panbHeiem
CTYJIEHTBI CAMOCTOATENIbHO PEIIAIOT AHAJIOTMYHbIE 33JaHHUS.

6. OueHovHbIE cpeacTBa /51 TEKYLIEro KOHTPOJIA yCIeBaeMOCTH,

l'[pOMe?KyTO‘IHOﬁ arrecCraluu 110 uToraMm OCBOCHUA JUMCHUIIJIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHAIIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOAUYeCKOe U HHPOpMAITMOHHOE o0ecnieueHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPATypPa M0 AMCHUIIIMHE
1. I'me6boB, B. W. IlpakTukym Mo maremaTH4eckoil craTtuctuke. IIpoBepka rumore3 c
ucnonszoBanueM Excel, MatCalc, R u Python : yae6noe nmocobue / B. . I'me6os, C. 5. KpuBonamnos.
— Mocksa : IIpomereii, 2019. — 86 ¢. — ISBN 978-5-907100-66-4. — TekcT : 3IeKTpOHHBIN //
[Mudposoit o0pazoBaTeIbHBIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94504.html (mara oGparienus: 25.11.2022). — Pexum gocryma: s
aBTOPH3HP. Mmosb3oBateneit - https://www.iprbookshop.ru/94504.html

2. Makkunu, Y. Python u ananu3 ganssix / Y. Makkunu ; nepeBon A. A. CIuHKUH. — 2-¢
u3n. — MockBa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5. — Texkcr :
anekTpoHHbsld // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/125361.html (mata oOpamenwus: 26.10.2022). — Pexum moctyma: ajs
aBTOPH3HP. Mmosb30BaTeneii - https://www.iprbookshop.ru/125361.html

3. Opnos, A. . VcKkycCTBeHHBI MHTEJUICKT: CTaTUCTHYECKHE METOIbl aHa M3a JaHHBIX :
yueOHuk / A. W. OpnoB. — Mocksa : At [1u Ap Menua, 2022. — 843 c. — ISBN 978-5-4497-1470-
1. — Texcrt : anekrponnsiii // Ludposoit oOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117029.html (mata obpamenus: 25.11.2022). — Pexum goctyma: s
ABTOPHU3UD. M0JIb30BaTEIICH. - DOI: https://doi.org/10.23682/117029 -
https://www.iprbookshop.ru/117029.html

7.2. JlonoJIHUTEJIbHASI Y4eOHO-MeTOAN4ecKasi JJUTEPATYPa MO AUCHUIJINHE

1. IIporonesikoHoB, A. B. Anroputmbl Data Science u uX NpakTHyeckas peanu3anus Ha
Python : yueOHnoe nocobue / A. B. Ilporoassikonos, I1. A. IIsiioB, B. E. CagoBarnkoB. — MockBa,
Bonorna : Wu¢pa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anektponnsld // Ludposoit oOpazoBarenvhbiii pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html (mata obpamenus: 28.09.2022). — Pexxum goctyma: ans
aBTOPH3HP. Mmosib3oBaTeneit - https://www.iprbookshop.ru/124000.html

2. Kapskun, M. U. TexHonoruu nporpaMMHpOBaHUs U KOMIBIOTEPHBIN NPAKTUKYM Ha S3BIKE
Python : yue6noe nmocobue / M. U. Kapskun, K. A. Barynssu, P. M. Muyxun. — Pocros-Ha-/lony,
Taranpor : WznarensctBo lOsxHOro ¢enepanpHoro ynusepcutera, 2022. — 241 c. — ISBN
978-5-9275-4108-9. — Texkcr : anextponHsiii // Lludbposoit oOpazosarensHblil pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/125718. html (mara oOpamenus: 09.11.2022). —
Pesxum pocTyna: st aBTopu3up. mojb3oBareneii - https://www.iprbookshop.ru/125718.htmi

3. byitnaueB C.K. OcHoBBl mporpamMmupoBaHusi Ha s3bike Python : yueOnoe mocobue /

byiinaue C.K., boknar H.}O.. — ExarepunOypr : Ypanbckuii denepanbapiii yHuBepcutet, IbC
ACB, 2014. — 92 c. — ISBN 978-5-7996-1198-9. — Tekcrt : anekrponnslii // [IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/66183.html (mata oOpamenus: 24.11.2022). — Pexum

JIOCTYTIA: JIJIl aBTOPU3HUP. ToJIb3oBaresei - https://www.iprbookshop.ru/66183.html



7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH
OCylIeCTBJIEHMH 00pa30BaTeJILHOI0 NMpouecca Mo JUCHUILVIMHE, BKIKYAs
nepeYyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenpHOM  mpolecce  HMCHOJNB3YIOTCS — MH(POPMAI[MOHHBIE  TEXHOJIOTHH,
peann3oBaHHbIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENLHOTO  TIOpPTaja  WHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHUKAITUOHHON CETH MHCTUTYTA!

- IPEIOCTaBJICHUE YICOHO-METOINYCCKIX MAaTEPHUAJIOB B JICKTPOHHOM BH/IE;

- B3aUMOJICHCTBHE YYaCTHHKOB O0Opa30BaTEIBHOrO TIpollecca uepe3 JIOKAIbHYIO CETh
UHCTUTYTa U VIHTEepHET;

- TIPEIOCTaBIICHUE CBEICHUI O pe3yJibTaTax y4yeOHOM JEeSITeIbHOCTH B AJICKTPOHHOM JTHYHOM
KaOMHETE 00yJaroIerocs.

WHdopMalmoHHbIE CTIPABOYHBIC CUCTEMBI:

Dnexrponnas oubaunorexka Bal'y - http://e.lib.visu.ru/

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

[TporpammHuoe oOecrieueHue:

LibreOffice (Mozilla Public License v2.0)

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

Pycharm Community Edition (mponpuerapuas nmunensus u Apache License 2.0)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JJIS OCBOCHHUSA TUCHMUILIMHBI
iprbookshop.ru
e.lib.visu.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecevYeHue I CIUTITHHbI
JIaGopatopust ”HPOPMALIMOHHO — KOMMYHHMKAIIUOHHBIX CHCTEM
CepBep «A# Tex» Ha 06aze 2 mporieccopoB Intel Xeon; 12 mt. kommsrotepoB Intel Core 15-
2400 3,10 GHz; 4r6, DVD-R/ Philips 19’; wunrepaktuBHas mocka SMART Boaerd 480 co
BCTPOEHHBIM MpoekTopoM V25; mapuipytuzarop Gigabit Switch TEG-S16S. Mapkepnas nocka.
Hocrym k cetu MHTEpHET.

9. MeTozmquKne YKa3aHusd 110 OCBOCHHUIO JUCIHMUILIMHDBI

JlJis  yCHEIIHOTO OCBOEHHS TEOPETHYECKOr0 MaTephalia OOYyYaroIMiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEeMON OCHOBHOM M JIOMOJHHUTEIBHOM JIMTEpaTyphl; YTOUHSAET y MpernoaaBares,
KaKUM JIONOJHUTEIbHBIM IMOCOOUSIM CJEeIyeT OTAaTh MPEeANouTeHUe; BEAET KOHCIEKT JEeKIUH H
MpopadaThIBaET JIEKITMOHHBIA MaTepUal, MOJIb3YsACh KaK KOHCIIEKTOM, TaK U Y4COHBIMU MTOCOOUSIMH.

Jlo BbITIONIHEHUsT TAOOPATOPHBIX PadOT OOYYArOIIMIICS M3y4aeT COOTBETCTBYIOIIMI pa3aen
teopun. Ilepen 3aHATHEM CTYIEHT 3HAKOMHUTCS C ONUCAHUEM 3aJaHUN Ui BBIOJHEHUS PalOThHI,
BHUMATEJBHO U3y4YaeT COJIep:KaHue U MOPSAOK MpoBeneHus dabopaTopHoil padoTsl. JlabopaTtopHas
paboTa npoBOATCS B KOMITbIOTEPHOM Kiacce. OOyuaronyecs BbIOIHAIOT MHIMBUIYATbHYIO 3a7a4y
KOMIIBIOTEPHOTO MOJICIUPOBAHMSI B COOTBETCTBHHM C 3aJlaHUEM Ha JabopaTopHyl paborty.
[TommydyeHHbIe pe3yibTaThl MCCIEIOBAaHUI CBOAATCA B OTYET W 3alllMIIAIOTCS MO TPAIUIIMOHHOM
METOJMKE B KJIAaCC€ Ha CIEAYIOUIEM IJladopaTOpHOM 3aHATHH. HeoOXOaUMBIA TEOpEeTHUECKHIA
MaTepHuas, WHIWBUIYyAIbHOE 3aJaHHE, IIard BBITIOJHEHUS JaOOpaTOpHOU paboThl M TpeOoBaHHUE K
OTUETYy TPHUBEACHBI B METOJUYECKHX VYKa3aHMUSIX, pPa3MEIIEHHbIX Ha HWH(POPMAIMOHHO-
00pa3oBaTeIbHOM MOPTaJie HHCTUTYTA.

CaMmocrtosiTenpbHasi paboTa OKa3pIBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyIymIero CreruanicTa, OHa IIaHUPYETCs 00yJaromuMcs camocTosTenbHOo. Kaxapiit oOygaronuiics
CaMOCTOSITENILHO OTMpPEACIIseT PEKUM CBOEH paboThl U Mepy Tpy[a, 3aTPauynBaeMOro Ha OBIIAJICHHE
y4eOHBIM cofepXKaHUeM AUCUUIUIMHBL. OH BBIIOJHSET BHEAYIUTOPHYIO pPadOTy U H3y4yeHHE



pa3ziesioB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO paldoTy, MO JIMYHOMY HHIMBHUIYaJbHOMY IUIaHY, B
3aBUCUMOCTH OT €0 IIOJrOTOBKH, BPEMEHU U IPYTUX yCIOBUI.

dopMa 3aKIFOYUTEIBHOTO KOHTPOJIA IIPU MPOMEXKYTOYHOW aTTECTAlUU — 3a4eT C OLICHKOM.
Jiis mpoBeneHus] MPOMEXYTOYHOH aTTecTalui M0 TUCIHMIUIMHE pa3paboTanbl (OHI OLIEHOYHBIX
CpeICTB U OaJUIbHO-PEUTHUHIOBAs CHCTEMa OLEHKH YYeOHOH NesTeNIbHOCTH CTyJeHTOB. OleHKa Mo
JTUCLIUIUIMHE BBICTABISETCS B MH()OPMAIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIM XapakTep,
YUYUTBIBAIOLIUI PE3yibTaThl OLICHUBAHUS Y4YacTHsl CTYJEHTOB B ayJUTOPHBIX 3aHATUSX, KauecTBa U
CBOEBPEMEHHOCTH BBIIIOJIHEHUS 3aJaHUM B XOJ€ HW3YYEHMs IUCLUUIUIMHBI M IPOMEKYTOUHOU
aTTeCTalUu.



[Iporpamma cocrtaBieHa B cooTBercTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO
09.03.04 IIpocpammuasn uHiceHepus W TPODUITIO TOATOTOBKU Memoosl u cpedcmea pazpabomiu
NPOCPAMMHO20 0becneyeHs.

Pabouyro nporpamMmmy cocTaBui K.m.H., doyenm, bvikoe Apmem
Anexcanoposuu

[TporpamMma paccmoTrpeHa u onoOpeHa Ha 3acemanuu Kadenapsl /7Hx npoTokon Ne 11
oT 5.05. 2022 rona.

3aBenyromuit kadenpoit I1HH Kusznakos A.JI.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Yy4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ned ot 12.05.2022 rona.

[Ipencenarens komuccuun OUTP ProxkkoBa M.H.
(ITonmuce) (®.1.0.)



JIucr akTyasmm3anuu padoyeil mporpaMMbl TUCHHUILTHHBI

[Tporpamma ooOpeHa Ha

y4eOHBIN IO,

[Tporokon 3acenanus kadeapsl Ne

3aBeayromuit kadeapoit

ITporpamma os100peHa Ha

[Iporokon 3acenanus kadeapsl Ne

3aBeayromuii kadeapoit

[Tporpamma os100peHa Ha

oT 20 ropna.
(ITonmuce) (9©.1.0.)
Y4YCOHBIN TO/I.
oT 20 ropa.
(IToanuce) (®.1.0.)

Y4COHBIN TO/I.

[Tporokon 3acenanus kKapeapnr Ne

3aBenyronuii kKageapoit

oT 20 ropna.

(ITonmuce) (®.1.0.)



Ilpunoscenue
@DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeACTB) MO AUCHMILINHE
AHain3 JaHHBIX

1. OueHo4HbIe MATEPUAJIBI 1JIs1 IPOBEEHNS TEKYILEr0 KOHTPOJIA YCIeBAeMOCTH

0 JUCHHUILINHE
1. AHaIMTHK 3TO ...
+a)crenuanucT B 00JIaCTH aHAJIM3a UMOJCITUPOBAHNE
0) criennaInCT B MMPEAMETHOM 00JIacTH;
B)YEIIOBEK, PEIIAIONINIA ONIPE/ICIICHHBIC 3a/1a4H;
T') 4eJIOBEK, KOTOPBI UMEET OIBIT B IPOrPaMMHUPOBAHUH.

2 DKCIepT 310 ...

a) CIeUAIKCT B 00JaCTH aHAIHM3a ¥ MOJCIMPOBAHNUE;
+0) cnenuaiucT B IPeIMETHON 00J1acTH;

B) YEJIOBEK, PEIIaTh ONPE/ICIICHHBIC 3a/1a4H;

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

3 3amava knaccuukauy CBOJUTCI K ...

a) HAXOXKJCHUS YaCTBIX 3aBUCUMOCTEH MEXIY 0O0BbEKTaMH HIIU COOBITHIMU;

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

B) OIpEAEICHUE 110 W3BECTHBIM XapaKTEPUCTHUKAaMH OObEKTa 3HAUE€HUE HEKOTOPOIo €ro
napameTpa;

I') MOMCKAa HE3aBHCUMBIX TPYII U UX XapaKTEPUCTUK B BCEM MHOXKECTBE aHAIU3UPYEMbBIX
JTAHHBIX.

4 3amada perpeccuu CBOAUTCA K ...

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

0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTePUCTUKAMU;

+B) OmpejeNieHre 1O HM3BECTHBIM XapaKTEPUCTHKaMH OOBEKTa 3HAYCHHE HEKOTOPOTO €ro
napameTpa;

I') TIOMCKa HE3aBHUCHUMBIX TPYMNI U UX XAPAKTEPUCTHK B BCEM MHOXECTBE AHAIU3UPYEMBIX
JaHHBIX.

5 3agaua kiacTepu3aly 3aKJII0YaeTC B ...

a) HAXOKJICHHS YaCThIX 3aBUCUMOCTEN MEXKIy 00bEKTaMU UM COOBITUSIMU;

0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTePUCTUKAMU;

B) ONpEIeNeHHE MO H3BECTHBIM XapaKTEPUCTHUKAMU OOBEKTa 3HAYE€HHWE HEKOTOPOIro €ro
napameTpa;

+T) MoMCKa HE3aBUCHUMBIX TPYIIT U MX XapaKTEPUCTUK B BCEM MHOXECTBE aHAIM3UPYEMBIX
JIaHHBIX.

6 Llenpro moucka acCOLMaTUBHBIX MMPABUIT SIBIISETCA ...

+a) HaXOXKJIEHUS YaCTBhIX 3aBUCUMOCTEHN MEXTy 00bEKTaMU WA COOBITUSIMH;

0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTePUCTUKAMU;

B) ONpeIeNeHHWEe MO HM3BECTHBIM XapaKTEPUCTHKAMH OOBEKTAa 3HAUYEHHE HEKOTOPOTO €ro
napameTpa;

I') TIONCKA HE3aBHUCHUMBIX TPYMNI W UX XAPaKTEPUCTHK B BCEM MHOXKECTBE AHAIU3UPYEMBIX
JIaHHBIX.

7 Jo mpenroiaraeMplX MOJIeNIei OTHOCSTCS TaKHe MOJIETH TaHHBIX:

+a) Mojenu KiTacCU(PUKAINK U TTOCIIET0BATEILHOCTEN;

0) perpeccuBHbIE, KIIACTEPU3AINH, UCKITFOUEHUI, UTOTOBBIC U aCCOIUAIN;
B) KJacCH(UKAIIUH, KITACTEPU3AIUH, UCKITIOUCHHUH, NTOTOBBIC U aCCOITUAINH;



T') MOJIENTH KJIacCUUKAIH, TIOCTIEA0BATEIIBHOCTEH U NCKITFOUCHUH.

8 B onumcarenbHBIX MOJIENEH OTHOCSTCS CICAYIOIINE MOJICIIH TaHHBIX

a) MOJIeT KJaccu(pUKAIK U MTOCIIE0BATEILHOCTEH;

+0) perpeccuBHbIE, KJIacTepHU3allii, UCKIIOUCHUN, UTOTOBBIE M aCCOIIUAIINH;
B) KJIacCH(UKAIUU, KIIACTEPU3AINH, UCKITIOUCHHUI, UTOTOBBIC U aCCOIUAINH;
') MOJIENTH KJIacCU(HUKAIH, TIOCTIEA0BATSIIBHOCTEH U NCKITFOUCHUA.

9 Mopnenu knaccu(uKay OMUCHIBAIOT ...

+a) mpaBwia Wik HaOOp IMpaBUJI B COOTBETCTBHM C KOTOPBIMH MOKHO OTHECTH OIMCaHUE
J1000T0 HOBOTO 0OBEKTa K OJHOMY M3 KJIacCOB;

0) ¢yHKUMH, KOTOpBIE MO3BOJIAIOT MPOTHO3MPOBATH M3MEHEHHUs HENPEPHIBHBIX YHCIOBBIX
apameTpoB;

B) (DyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEX/Y 3aBHCHUMBIMU U HE3aBUCHUMBIMH TOKA3aTEISIMUA U
MIEPEMEHHBIMH B MIOHSATHOM YelloBeKy dopme;

I) TpyHmbl, HA KOTOPbIE MOYHO pa3lelUTh OOBEKTHI, JAHHBIE O KOTOPHIX IOJABEPraroTCs
aHaImn3a.

10 Mogenu nocnenoBaTenbHOCTEN ONMUCHIBAIOT ...

a) mpaBwia WiM HaOOp MpaBWJI B COOTBETCTBHUM C KOTOPBIMHU MOYKHO OTHECTH OIHMCaHUE
71:0060r0 HOBOrO 00BEKTA K OTHOMY M3 KJIACCOB;

+0) (hyHKIMH, KOTOPBIE MO3BOJIIIOT IMPOTHO3HPOBATH M3MEHEHUS HETMPEPHIBHBIX YHCIOBBIX
[1apaMeTpoB;

B) (YHKIIMOHAJIBFHBIE 3aBUCUMOCTH MEXIY 3aBHCHMBIMU W HE3aBUCHUMBIMH TIOKA3aTEISIMUA U
[IEpEMEHHBIMH B IOHATHON 4eI0BeKy (popme;

I) TpyHmbl, HA KOTOpPbIE MOYKHO pa3leiUTh OOBEKTHI, JAHHBIE O KOTOPHIX IOJABEPraroOTCs
aHaJIn3a.

11 PerpeccuBHBIC MOICITH OMTUCHIBAIOT ...

a)IpaBWwiia WM HAOOp MPaBUI B COOTBETCTBHH C KOTOPHIMM MOKHO OTHECTH OIHMCAaHUE
JT1000T0 HOBOTO 00BEKTa K OJHOMY M3 KJIACCOB;

0) GyHKLMHU, KOTOPbIE MO3BOJISIOT IPOrHO3UPOBATh U3MEHEHUSI HEMTPEPHIBHBIX

YHCJIOBBIX TTAPAMETPOB;

+ B) pyHKIMOHAIbHbBIE 3aBUCHMOCTH MEK/y 3aBUCUMBIMU U HE3aBUCHUMBIMU MTOKA3aTEISIMU U
NIEPEMEHHBIMH B TTOHATHOW Y€JI0BEKY (opMme;

I) TpyHmbl, HA KOTOpPBIE MOXKHO pa3JeiuTh OOBEKTHI, JAHHBIE O KOTOPHIX IOJBEPraroTCs
aHaJIn3a.

12. Buapl TMHTBUCTUYECKON HEONIPEAEIEHHOCTH:

a) HETOYHOCTh M3MEpPEHUW 3HAYCHHH  OMNpEeACIICHHOW BEJIWYUHBI,  BBITOITHIEMBIX
¢u3nveckuMu npudopamu;

+ 0) HeonpeeNeHHOCTh 3HauUeHuH ciioB (MHOT03Ha4YHOCTh, Pa3MbITOCTb,

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

B) CIy4alHOCTh (WJIM HaJW4u€ B BHEIIHEH CpEJ€ HECKOJIBKMX BO3MOXHOCTEH, Kaxaas W3
KOTOPBIX CIy4yailHIM O0pa3oM MOXET CTaTh JAEUCTBUTEIBHOCTBHIO); HEONPEIEICHHOCTh 3HAUYEHUMN
CJIOB (MHOTO3HAYHOCTb, Pa3MBITOCTh, HESICHOCTh, HEUETKOCTB )

') HEOJIHO3HAYHOCTh cMbIcia (ppa3 (CuHTakcHYecKas U CEeMaHTUYECKas ).

13. Monenn UCKIIOYeHU OMUCHIBAIOT ...

+ a) UCKIIOYUTENIbHBIE CUTYAllMM B 3aMMCIX, KOTOPBIE PE3KO OTIMYAIOTCS MPOU3BOJIBHOMN
MIPU3HAKY OT OCHOBHOM MHOECTBA 3aIHCEeH;

0) orpaHruYEHUs Ha IaHHBIC AHATU3UPYEMOTO MAaCCHBA;

B) 3aKOHOMEPHOCTH MEXIY CBSI3aHHBIMU COOBITHSMH,



I) TPyHIMbl, HA KOTOpPhIE MOKHO pa3JeiuTh OOBEKTHI, JAHHBIE O KOTOPHIX IMOABEPraroTCs
aHam3a.

14 UToroBeie Mojienu OOHAPYKAT ...

a) HMCKIIOYNTEIbHBIC CHUTYyalldd B 3alMCAX, KOTOPBIC PE3KO OTIMYAIOTCS IPOU3BOJIILHON
NPU3HAKY OT OCHOBHOM MHOECTBA 3aITUCEH;

+0) orpaHUYeHUS Ha TaHHbIC AHAIN3UPYEMOTO MacCHBa,

B) 3aKOHOMCPHOCTH MCKIY CBA3AHHBIMHA CO6BITI/ISIMI/I;

r) TPYIIbl, HA KOTOPbIE MOXHO pa3IeIMThOOBEKTHI, JaHHBIC O KOTOPBIX MOIABEPraroTCs
aHaJm3a.

15Mopenu acconuanuu MposiBisIOT ...

a)UCKIIIOUMTEIbHBIE CHUTYalldd B 3allUCSAX, KOTOpPbIE PE3KO OTIWYAIOTCS MPOU3BOJIBHOM
MPU3HAKY OT OCHOBHOW MHOECTBA 3aIHCEeH;

0) orpaHluYEHUs Ha JIaHHBIE AHAIU3UPYEMOTO MAaCCUBA;

+B) 3aKOHOMEPHOCTH MEXAY CBA3aHHBIMU COOBITUSMU;

I) TPyNINbl, HA KOTOPhIE MOXKHO pa3[eiuTh OOBEKTHI, JAHHBIE O KOTOPHIX IMOJABEPraroTCs
aHayu3a.

16 Buapl pusnueckoit HeONpe1eIeHHOCTH IaHHBIX:

+ a) HETOYHOCTb U3MEPEHUH 3HAUEHHH ONpe/IeTIeHHON BETMUMHBI, BBITTOIHAEMBIX

¢usznyeckuMu TPUOOpPaMU; CIyYalHOCTh (WJIM HaJIWYME B BHEIIHEH cpele HECKOIBKHX
BO3MOYHOCTEMH, KaX/1asi U3 KOTOPBIX CIy4alHbIM 00pa3oM MOXKET

CTaTh JEHCTBUTEIBHOCTHIO)

0)HeolpeaeleHHOCTh 3HaueHUi ciioB  (MHOTr03Ha4HOCTb, Pa3MbITOCTh, HEMOHSTHOCTB,
HEYETKOCTh); HEOTHO3HAYHOCTH cMbIcia (hpa3 (CHHTaKCHYecKas U CEeMaHTHUECKas ),

B) CIly4yailHOCTb (WM HalW4yhe B BHELIHEH cpelle HECKOJBbKMX BO3MOXKHOCTEH, Kaxjaas u3
KOTOPBIX CIy4yailHIM OOpa3oM MOXET CTaThb JAEWCTBUTEIBHOCTBIO); HEONPEJECIIEHHOCTh 3HAYEHU
CJIOB (MHOTO3HAYHOCTbh, Pa3MBITOCTh, HEICHOCTh, HEUETKOCTB);

') HEOJIHO3HAYHOCTh cMbIcia (hpa3 (CuHTakcuyeckass 1 CEeMaHTUYECKas ).

17 OuncTka JaHHBIX — ...

+ a) KOMIUIEKC METOJIOB M IpOLeyp, HAlpaBI€HHBIX Ha yCTpaHEHUE MPUYMH, MEIIAIOLINX
KOPPEKTHOI 00paboTKe: aHOMaJINi, IPOMYCKOB, AyOJIUKATOB, IPOTUBOPEUH, ITYMOB U T.1.

0) mpolecc IONOJHEHMsS MAAaHHBIX HEKOTOpoll HH(popMmaluel, MO3BOJIAIONIEH MNOBBICUTH
3¢} (HEKTUBHOCTH Pa3BA3Ky aHAIUTUYECKUX 3a/1a4

B) OOBEKT, COAEp)KAIIMKA CTPYKTYpHUPOBAHHbBIE JlaHHBIE, KOTOpPbIE MOTYT OKa3aTbCs
MOJIE3HBIMU JIJIS1 Pa3BA3KYy aHAIUTUYECKOTO 3a/1a4

I') KOMILJIEKC METOJIOB U IPOIIETyp, HAIIPABJICHHbIX HAa N3BJICUEHUE JaHHBIX U3

Pa3IMYHbIX UCTOYHUKOB, OOecrieueHue HE0OX0AUMOI0 YPOBHS MX

MH(GOPMATUBHOCTU U KadyecTBa, MpeoOpa3oBaHus B €IUHBINA (opmar, B KOTOPOM OHHU MOTYT
OBITH 3arpy’KEHbI B XpaHIJIUIIE TaHHBIX WIH aHATUTHYECKYIO CUCTEMY

18 O0orammenne — ...

a) KOMILJIEKC METOJIOB U MPOLelyp, HAIIPABICHHBIX HA yCTpaHEHHE

MPUYMH, MEIIAIOUIMX KOPPEKTHON o00paboTke: aHOMalui, MPOMYCKOB, IyOJIHKATOB,
IIPOTUBOPEYMIL, ITyMOB U T.1.

+0) Tpoliecc JOTMOTHEHUs JaHHBIX HEKOTOPO nH(OopMaIiue, mo3BoJISomEeH

MOBBICUTD 3 (EKTUBHOCTH Pa3BA3KYy aHATTUTUYECKUX 3a7a4

B) OOBEKT, COJepKallMil CTPYKTypUpPOBAHHbIE JaHHBIE, KOTOpPbIE MOTYT OKa3aThCs
MIOJIE3HBIMU JIJIS Pa3BA3Ky aHAIUTUYECKOTO 3a/1a4l

I') KOMIUIEKC METOJOB U IIPOLIEAYD, HAallpaBJICHHbIX Ha U3BJICUECHUE IaHHBIX U3



Pa3IUYHBIX HCTOYHHKOB, OOECIe4eHHEe HEOOXOIMMOTO YPOBHS WX HH()OPMATHBHOCTH U
Ka4yecTBa, INpeoOpa3oBaHHMs B €AWHBIA (opmar, B KOTOPOM OHH MOTYT OBITh 3arpyeHbl B
XpaHWINIIE JAaHHBIX WM aHATUTUYECKYIO CUCTEMY.

19 Konconumarmsa — ...

a) KOMILJIEKC METOJIOB U MIPOLIelyp, HAIIPABJICHHBIX Ha yCTPAHEHUE

IPUYMH, MELIAIOIUX KOPPEKTHOH 00padoTke: aHOMalui, MpPOIYCKOB, JyOJUKaTOB,
IPOTHBOPEYHIA, ITyMOB U T.1.

0) mpolecc IOMOIHEHUs JaHHBIX HEKOTOPOM nH(popMalLnel, 03BoJIoLIeH

MOBBICUTD 3(P(EKTUBHOCTH Pa3BA3KY aHATTMTUYECKUX 3a7a4

B) 00BEKT, COAEPIKAILUNA CTPYKTYPUPOBAHHBIE IaHHBIE, KOTOPBIE MOT'YT OKa3aThCs

MOJIC3HBIMU JIJISl Pa3BA3KY aHATUTHUYECKOTO 3a[auu

+T) KOMILIEKC METOJIOB U IIPOLELyp, HAIIPABJICHHBIX HAa W3BJICUEHUE JaHHbIX U3

Pa3IMYHBIX UCTOYHUKOB, 0OecreueHne He00X0AUMOTO YPOBHS UX

MH(GOPMATUBHOCTHU M KayecTBa, MpeoOpa3oBaHusl B €AUHBIN (hopMmart, B

KOTOPOM OHHU MOTYT OBITh 3arpy’KCHbI B XpaHIJIUILE JaHHBIX WJIH

aQHAJIMTUYECKYIO CUCTEMY

20 Tpanzakuus — ...

+a) HEKOTOphIi Habop omepauuii Haj 0a30M JAaHHBIX, KOTOPBIM paccMaTPUBAETCS Kak
€MHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHHSI TIOJb30BaTENsl, IEHCTBUE HAJl HEKOTOPO HH(POpMAIIHEH,
0OBIYHO CBSI3aHO C OOpalIeHUEM K 0a3e JaHHBIX

0) pa3HOBUIHOCTH CUCTEM XpaHEHHsI, OPUEHTUPOBAHA Ha MOAJIEPKKY Ipoliecca

aHaJIM3a JaHHBIX LIEJIOCTHOCTh, 00€CIIEUNBAET, HEIPOTHBOPEUYNBOCTD U

XPOHOJIOTHIO JAaHHBIX, & TAK’KE BBICOKYIO CKOPOCTH BBIINIOJIHEHUSI aHATUTHYECKUX

3ampocoB

B) BBICOKOYPOBHEBBIE CpEICTBA OTpPaXKEHUS HH(POPMALMOHHOW MOJAEIM U OINUCAHUS
CTPYKTYPBI IaHHBIX

I) 9TO YCTAaHOBJEHHE 3aBUCHUMOCTH JUCKPETHOW BBIXOJHOW MEPEMEHHOM OT BXOIHBIX
MepEMEHHBIX

21 MetagaHHpie — ...

a) HEKOTOpbI Habop omepamuii Haj 0a30il JAaHHBIX, KOTOPBIA paccMaTpPHUBAETCS Kak
€MHCTBEHHOE 3aBEPIIICHO, C TOUKH 3PEHHS MOJIb30BaTeNs, AeHCTBUE HaJl HEKOTOPOil nH(popMalneH,
0OBIYHO CBSI3aHO C OOpalIeHUEM K 0a3e JaHHBIX

0) pa3HOBHUIHOCTh CUCTEM XPaHEHHsI, OPUEHTUPOBAHA Ha MOJIEPKKY Mpolecca

aHaIM3a JaHHBIX [IEJIOCTHOCTh, 00€CTIeUNBAET, HEIPOTHBOPEUYUBOCTh U

XPOHOJIOTHIO JAHHBIX, & TAK)KE BHICOKYIO CKOPOCTh BBINOJHEHHUS aHATTUTUYECKUX

3aIpoOCoOB

+B) BBICOKOYPOBHEBBIE CpPEJICTBA OTPaKEHUS WH(POPMAIMOHHONW MOJENW U OMUCAHHS
CTPYKTYPHBI TaHHBIX

I) 3TO YCTAaHOBJIEHHE 3aBUCUMOCTU JUCKPETHON BBIXOJHOM NEPEMEHHOW OT BXOJHBIX
MepEeMEHHBIX

22 Knaccudpukauus — ...

a) HEKOTOpbIi Habop omepauuii Haja 0a30d JaHHBIX, KOTOPBIM paccMaTpUBAETCS Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOUKH 3PEHHSI II0JIb30BaTeNsl, IeHCTBUE HaJl HEKOTOPOU MHpOpMAaIIei,
0OBIYHO CBSI3aHO C OOpalleHueM K 0a3e TaHHbBIX

0) pa3HOBUIHOCTh CUCTEM XpaHEHHsI, OPUEHTHPOBaHA Ha MOJIEPKKY Ipoliecca

aHaJIM3a JIaHHBIX 11eJIOCTHOCTh, 00ECIeUNBAET, HEMPOTUBOPEUMBOCTh U XPOHOJIOTHIO JAHHBIX,
a TaK)Ke€ BBICOKYIO CKOPOCTb BBIIIOJHEHUS aHATUTHYECKUX

3aIpocoB



B) BBICOKOYPOBHEBBIE CpEACTBA OTpaXeHUs HH(DOPMALMOHHOW MOJENU U OMUCAHUS
CTPYKTYPBI TaHHBIX

+T) 9TO yCTaHOBJIEHUE 3aBUCUMOCTHU AUCKPETHOM BBIXOJHON MEPEMEHHO OT

BXOJHBIX IEPEMEHHBIX

23 Perpeccust — ...

+a) 3TO yCTaHOBJIEHHE 3aBUCHUMOCTH HENPEPBHIBHON BBIXOJHON MEPEMEHHOM OT BXOIHBIX
HePEMEHHBIX

0) sTa rpynnupoBka 00bekTOB (Habmronennii, coObITHI) HA OCHOBE JIAHHBIX, OMMCBHIBAIOIINX
CBOICTBA OOBEKTOB

B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEX Iy CBA3aHHBIMU COOBITUSMU

I) 3TO YCTAaHOBJEHHE 3aBUCUMOCTH JAUCKPETHOM BBIXOJHOW IEPEMEHHOM OT BXOIHBIX
MEePEMEHHBIX

24 Knacrepuzanus — ...

a) 9TO YCTAHOBJIEHHE 3aBUCHUMOCTH HENPEPHIBHOM BBIXOJHOW MNEPEMEHHON OT BXOJHBIX
MIEPEMEHHBIX

+0) ata rpynmupoBka o0bekToB (Hadmonenuii, COObITHI) HA OCHOBE

JTAaHHBIX, OMMCHIBAIOIINX CBONCTBA OOBEKTOB

B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEX/Ty CBSI3aHHBIMH COOBITUSIMU

T') 3TO YCTaHOBJICHHUE 3aBUCUMOCTH JIUCKPETHON BBIXOJHOMN MIEPEMEHHOM OT

BXOJIHBIX IEPEMEHHBIX.

25 Accounanusg — ...

a)3TO YCTaHOBJICHUE 3aBUCUMOCTH HEMPEPHIBHON BBIXOIHOM MEPEMEHHON OT

BXOJTHBIX TIEPEMEHHBIX

0) »Ta rpynnupoBKa 0ObEKTOB (HAOIIOCHMI, COOBITHIT) HA OCHOBE JAHHBIX, OMUCHIBAIOIINX
CBOICTBA OOBEKTOB

+B) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXKIY CBA3AHHBIMU COOBITHSIMU

I') 9TO YCTaHOBJIEHHUE 3aBUCUMOCTH JIUCKPETHOW BBIXOJHON IIEPEMEHHOM OT

BXOJIHBIX TIEPEMEHHBIX

26 MammHHOe o0yueHne — ...

a) CHelUaJM3UpPOBaHHBIA MPOTrpaMMHBIA pernieHne (Win Ha0op pelleHui), KOTOpbIi
BKJIIOYAET B ce€0s1 BCe MHCTPYMEHTBHI JUIsl U3BJICUEHUS

3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

0) »Ta rpynnupoBka 00bekToB (HabmroneHuii, coObITHil) Ha OCHOBE

JTAaHHBIX, OIMCHIBAIOLIMX CBONCTBA OOBEKTOB

B) HabOp MJaHHBIX, Kax/aas 3aluch KOTOPOTO MpEICTaBisieT coOOM ydeOHbI mpumep,
COZEPIKAIETO 3aJaHHbIA BXOAHOMN BIUSHHUE, UYTO U OTBEUAET EMY

MIPABWIIbHBIN BBIXOHOM pe3yNbTaT.

+T) noApaz/ieleHne NCKYCCTBEHHOTO MHTEIIEKTa N3yYaloluii METO bl TOCTPOCHHUS

JITOPUTMOB, CLIOCOOHBIX 00Y4aThCs HAa JAHHBIX

27 Ananutuyeckas rargpopma — ...

+a) crnenuaaTu3upOBaHHbBIN MPOTpaMMHBIN pelieHre (MK Habop pelieHui),

KOTOPBIN BKJIIOYAET B ceOs BCE MHCTPYMEHTHI JJIsl U3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPHIX
JTAHHBIX

0) »Ta rpynmupoBka 00bekToB (HabmroaeHuii, coObITHIT) HA OCHOBE

JTAaHHBIX, OMMCHIBAIOIIMNX CBONCTBA OOBEKTOB

B) Ha0Op MJaHHBIX, Kax/aas 3aluch KOTOPOTO MpEACTaBiseT CcOOOH ydeOHbI mpumep,
COZEPIKAIIETO 3aJaHHbIA BXOAHOM BIUSHHUE, UYTO U OTBEYAET EMY

MIPABWIIbHBIN BBIXOHOM pe3ybTarT.



I) ToJpa3jclicHue MCKYCCTBEHHOTO HWHTEUICKTa M3yYalomUHd  METOJABI  ITOCTPOCHHS
QITOPUTMOB, CITOCOOHBIX 00yUYaThCS HA JTAaHHBIX

28 OOyyaromiast BBIOOpKa — ...

a) 9Ta rpynnupoBka 00bekToB (HabmroaeHuii, cCOObITHIT) HA OCHOBE

JAHHBIX, ONMCHIBAIOIINX CBOMCTBA 0OBEKTOB

+0) Habop HaHHBIX, KaXkaas 3alliCh KOTOPOTO TPEICTaBIsAeT CO0OW Y4YeOHBIM MpUMED,
COZICpIKAIIECTO 3aJaHHBIM BXOJHOW BIIMSHUE, U COOTBETCTBYIOIIMM €My IPAaBHIIBHBIA BBIXOIHOU
pe3ynbTarT

B) Ha0Op MJAaHHBIX, KaX/das 3amuch KOTOPOTO IMPEACTABISET COOOW Y4eOHBIH mpHuMep,
CoJIeprKallero 3aJaHHbIi BXOJAHON BIMSHHUE, YTO U OTBEYAET EMY

IIPaBUJIbHBIN BBIXOAHOU pe3ysbTarT.

T') BBISIBJICHHE B CHIPHIX JAHHBIX paHee HEU3BECTHBIX, HETPUBUAIbHBIX,

MPAKTUYECKH MOJIE3HBIX U JOCTYIHBIX HHTEPIPETALUU 3HAHUN, HEOOXOTUMBIX

JUIS IPUHSTHS PEIICHUN B Pa3IMYHBIX cepax YyeI0BEYECKOUN NesTEIbHOCTH

29 Omubka o0ydyeHus — ...

+a) 3To ommoOKa, AOMyIICHHAs MOJICIBbIO HAa Y4eOHOM MHOXKECTBA.

0) 5T0 ommnOKa, MOJyYeHHAs Ha TECTOBBIX NMpPUMepax, TO €CTh, YTO BBIYUCIAETCS MO TEM Ke
(dopMyiiaM, HO I TECTOBOM MHOKECTBA

B) MMEHA, TUIIbl, METKU U Ha3HAYECHUS N0JIeH UCXOIHON BHIOOPKHU TaHHBIX

r) HaOOp MaHHBIX, KaXJas 3alUCh KOTOPOTO TMPEACTaBIseT cOo00 ydeOHBIM mpumep,
COJIepKAIEro 3aJaHHbI BXOJHOW BIUSHHE, U COOTBETCTBYIOIIMN €My NpaBWIbHBIA BBIXOAHOMN
pe3ynbTar

30 Ommnbka 0000mEeHusT — ...

a) 9TO OIMMOKa, AOMYIIEHHAs MOJIENbIO Ha Y4eOHOM MHOYKECTBA.

+0) 3TO omwmoOKa, MoJydeHHas! Ha TECTOBBIX IIPUMEPax, TO €CTh, YTO BBIYHMCIISETCS MO TEM Ke
dbopMynaM, HO I TECTOBOM MHOXKECTBA

B) IMEHA, TUIIbI, METKW U HA3HAYEHUS MOJIEH UCXOTHON BRIOOPKHU JaHHBIX

r) HaOOp MaHHBIX, KaXJas 3amUCh KOTOPOTrO TPEACTaBlIsAeT CcO0O0i ydeOHBI mpuUMep,
COIEPIKAIETr0 3aJ[aHHBI BXOJHOW BIIMSIHUE, U COOTBETCTBYIOIIMI €My MPaBWIbHBIN BBIXOJHON
pe3yJibTar

O0wmee pacnpenenenne 0a/1710B TeKyLIero KOHTPOJISI 10 BUAAM y4eOHBIX padoT ISl CTYACHTOB

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 10 40 Ganos
[Tocemenue 3anaTnit

KOHTPOJIb ITOCEIAEMOCTH 1o 16 Ganos
CTYJEHTOM
JlononHUTENbHBIE OATLIBI 3a CBOEBPEMEHHYIO 3aILUTY 4
(Oonychl) BCEX JIA0OPATOPHBIX
Brinosnnenue cemectpoBoro
IUTaHAa CaMOCTOSTEIbHON HET 0
paboThI

2. IIpome:kyTOUHAS aTTeCTAIUA MO AUCHUIINHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHUli K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu
HAJIUYHN)



MeTtoauyeckue MaTeprabl, XapaKTePU3yOIIHUX NPoLeIypPbl OLeHNBAHUS

Ha ocHOBe THMOBBIX 3aJaHWii TPOTPAMMHBIM  KOMIUIEKCOM  WH()OPMAIMOHHO-
obpasoBarenbHoro moptrasa MU Bal'V dopmupyrorcss B aBTOMAaTHYECKOM PEXHUME TECTOBBIC
3alaHus JUIsl CTYJCHTOB: TPU Bompoca u3 Oyoka 1, Tpu Bompoca u3 Ojo0ka 2 u 3amada u3 Oyioka 3.
[Iporpammublii  komIuiekc — (GOpMUpYeT  HMHIUBUAYyajdbHblE  3aJaHdd OIS KaXIOro
3apErUCTPUPOBAHHOTO B CHUCTEME CTYJEHTA W YCTaHABJIHMBACT BPEMs MPOXOXKJCHUS TECTUPOBAHUS.
Pe3ynbpTatoM TecTHpoOBaHUS SBISETCS MPOLEHT MPAaBUIBHBIX OTBETOB, C YUETOM HWHJIMBUYabHOTO
CEeMECTPOBOTO PEUTHHTA CTyAeHTa (POPMHUPYETCs SK3aMEHAI[OHHAsI OIICHKA.

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

Onenka | Onenka no mikaie O0ocHOBanue Yposenw

B chopmuposannocmu
bamnax KOMRnemeHuyuil
bonee | «OtimunOo» Coneprxkanue Kypca OCBOECHO Buvicokuii ypoeenn
80 MOJIHOCTBI0, 0€3 MpoOeIoB,

HEOOXOIUMBbIC TTPAKTHYCCKHUEC HABBIKU
pabOThI C OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHEI, BCE
IPEyCMOTPEHHBIC IPOTPAMMOI
o0ydeHust yueOHbIC 3aJaHus
BBIITOJIHEHBI, KAYECTBO X
BBITTOJIHEHHS OLICHEHO YHCIIOM
0aJI0B, OJIM3KUM K MAaKCUMAJIbBHOMY

66-80 | «Xopomio» Conaeprxanue Kypca OCBOEHO IIpoosunymotii
MOJTHOCTHIO, 6€3 TPo0eoB, yposeHb
HEKOTOPBIE TPAKTHUECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPHUAIIOM
c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MIPEeTyCMOTPEHHBIE TIPOTPaMMON
oOydeHusl yueOHbIe 3aJaHHs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS
HU OJIHOTO U3 HUX HE OL[EHEHO
MUHUMAJIBHBIM YHCIIOM OaJIJIOB,
HEKOTOpBIE BUJIBI 3a/IaHUI
BBITIOJTHEHBI C ONTUOKAMU




50-65 | «YmoBIeTBOPUTETHHOY Coneprxanue Kypca OCBOEHO Ilopozoewiit yposens
YaCTUYHO, HO MTPOOEITBI HE HOCST
CYULIECTBEHHOT'O XapaKTepa,
HEOOXOIMMBbIC TIPAKTUICCKUE HABBIKU
paboTHI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
porpamMmon 00yueHus y4eOHbIX
3aJJaHHii BBIIOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIEpKaT OIIMOKHU

Menee | «HeynoBnerBoputensHoy» | ComepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE0OXOTMMBIC TPAKTUICCKHUE HABBIKU | chopmuposansi
paboThel HE CHOPMHUPOBAHBI,
BBITIOJTHEHHBIC YUeOHbBIC 3aJaHHs
coJiepkaT rpyOble OmuOKu

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUILINHE

[Ipumeps! 3ananuii:

YK-1

YK-1.2

1. OuncTKa 1aHHBIX — ...

a) KOMIUIEKC METOJIOB U IpOLELyp, HANPABICHHbIX HA YCTPAaHEHUE MPUYMH, MEIIAIOIIUX
KOPPEKTHOI 00paboTKe: aHOMaJIMi, IPOIYCKOB, TyOJIUKaTOB, IPOTUBOPEUMA, IITyMOB H T.J.

0) mporecc IONMOJHEHHS MAHHBIX HEKOTOPOH WH(pOpMAIHel, MO3BOJISIONICH TOBBICUTH
3¢ (HEeKTUBHOCTH

B) OOBEKT, COAEpXKAIMHA CTPYKTYpUPOBaHHbIE JaHHbIE, KOTOpblE MOIYT OKa3aTbCs
MOJIE3HBIMU TS

I') KOMIUIEKC METOAO0B M NPOLEAYp, HANpaBIEHHBIX Ha W3BJICUYEHUE JAHHBIX U3 PA3TUUHBIX
UCTOYHUKOB, oO0ecreyeHue HeoOXOIMMOTO YpOBHA UX HH(OPMATHBHOCTH U  KayecTBa,
npeoOpa3oBaHus B eUHBIN (hOopMaT, B KOTOPOM OHM MOTYT OBITh 3arpy>K€Hbl B XpaHWIUIIE TaHHBIX
WIM aHAJTUTUYECKYIO CUCTEMY

2 Ob6oramenne — ...

a) KOMIUIEKC METOJIOB W MPOIEAyp, HAMPaBICHHBIX HA YCTpaHEHUE MPUYHH, MEIIAIOIINX
KOPPEKTHOI 00paboTKe: aHOMaJIU, IPOMYCKOB, yOINKAaTOB, TPOTUBOPEUHI, ITYMOB U T.1I.

0) mporecc MOMOTHEHHsI TaHHBIX HEKOTOpOoH HHQOpMaIel, MO3BOJNAONIIEH MOBBICHTD
3¢ (pEeKTUBHOCTH

B) KOMILJIEKC METOJOB U TMPOIIEIyp, HAMIPABICHHBIX HAa W3BIICYCHHE JAHHBIX U3 PA3IUYHBIX
HUCTOYHHKOB, oOecreueHne HeoOXOAMMOTO YpOBHA UX HWH(OOPMATUBHOCTH U  KauyecTsa,
npeoOpa3oBaHus B €UHBIA (opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy’KE€HbI B XPaHMIUIIE JaHHBIX
WJTH QaHATUTHYECKYIO CUCTEMY.

3 KoHncomupanusa — ...

a) KOMIUIEKC METOJIOB W MPOIEAyp, HAMPaBICHHBIX HA YCTpaHEHWE MPUYHH, MEIIAIONINX
KOPPEKTHOI 00paboTKe: aHOMAJIN, IPOMYCKOB, yOINKATOB, IPOTUBOPEUUIl, ITYMOB U T.1I.

0) mporecc MOMONTHEHHs] TaHHBIX HEKOTOpOoH WHQOpMaIuel, MO3BOJSIONIEH MOBBICUTH
3¢ pEeKTUBHOCTH

B) OOBEKT, COJEpXKallMii CTPYKTypUPOBAHHBIE MHaHHBIE, KOTOPHIE MOTYT OKa3aThCs
MOJIE3HBIMH IS

I') KOMIUIEKC METOJIOB M MPOLEAYpP, HAPABICHHBIX HA U3BICUEHHUE NAHHBIX W3 Pa3TMUHBIX
HWCTOYHHKOB, oOecreueHne HeoOXOAUMOTO YpOBHA UX HWH(MOOPMATUBHOCTH U  KayecTsa,
npeoOpa3oBaHus B UHBIA (opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy>KE€HbI B XPaHHIUIIE JaHHBIX
WJIM QHATUTHYECKYIO CUCTEMY



4 Tpanzakuus — ...

a) HEKOTOpbI Habop omepauuii Haja 0a30d JaHHBIX, KOTOPBIM paccMaTpUBAETCs Kak
€IMHCTBEHHOE 3aBEPIICHO, C TOUYKH 3PEHHUS MOJIb30BATENs, ICHCTBIE HAJl HEKOTOPOi MHPOpMaLUEH,
0OBIYHO CBSI3aHO C 0OpallleHueM K 0a3e JaHHbIX

0) pa3HOBUIHOCTbH CHCTEM XpaHEHHs, OpPUEHTHPOBAHA Ha MOIEPKKY Ipolecca

aHaJIM3a JIaHHBIX LIEJOCTHOCTh, 00ECIIEUNBAET, HEIPOTUBOPEUMBOCTh U XPOHOJIOTHIO TaHHBIX,
a TaK)K€ BBICOKYIO CKOPOCTb BBIIIOJIHEHUS aHATUTUYECKUX

3aIpoCcoB

B) BBICOKOYPOBHEBBIE CPEICTBA OTpPaKeHUS WH(POPMAIMOHHON MOJEIN U ONUCAHUSA
CTPYKTYPBbI JTaHHBIX

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

OIIK-2

OIIK-2.1

1 SA3pix Python:

- IMEeT BO3MOYKHOCTh MHTETPAIMHU C IPYTHMH S3bIKAMU TIPOTPAMMUPOBAHUS
- SIBJIIETCSI HU3KOYPOBHEBBIM SI3BIKOM MPOTrPaMMHUPOBAHHUS

- SIBJISICTCS BBICOKOYPOBHEBBIM SI3bIKOM IPOTPAMMUPOBAHHS

- UMEET CTaTUYECKYIO THITH3AIHIO

- IMEeT JUHAMUYECKYIO TUITU3AIII0

2 SI3w1k Python:

- IOJIXOIUT /ISl HATIMCAHMSI CLIEHAPHUEB, CBSI3BIBAIOINX OCTAJIbHBIE KOMIIOHEHTHI ITPOCKTA
- IpeHa3HaueH [Tl PeIICHHs 3a/1a9 TPeOOBATEIbHBIX K MPOU3BOAUTEIBHOCTH KOIa

- IpeHa3HaueH 15l OBICTPON pa3paOOTKH MPUIOKEHHUN

- SIBJISICTCS KOMITHITUPYEMBIM SI3BIKOM

- SIBJISICTCSA UHTEPIPETHUPYEMBIM S3bIKOM

3 S3bik Python nmognepxuBaet ciemyroniye CTHIN IPOrpaMMUPOBAHMSL:
- IPOLIETyPHOE TPOrPAMMUPOBAHHE

- IeKJIapaTUBHOE TPOrpaMMUPOBaHUE

- 00bEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMHUPOBAHKE

- (hyHKIIMOHAJIBHOE TPOrPaMMHUPOBaHUE

- aCIIeKTHO-OPHUEHTUPOBAHHOE MPOTPaMMHUPOBAaHUE

4 Azpik Python nmoanepxuBaet cieayomye napagurmMbl IporpaMMUpPOBaHUS:
- 00BEKTHO-OPHUEHTUPOBAHHOE ITPOrPaMMHUPOBAHNE

- MOJyJIBHOE€ ITPOTPaMMHUPOBAHUE

- UMIIEPATUBHOE NIPOTPaMMUPOBaHUE

- (pyHKIIMOHAIBHOE MPOTrpaMMHUPOBaHHE

- JIOTUYECKOE MTPOrpaMMHUpPOBaHUE

OIIK-8

OIIK-8.1

1 TpaguumoHHBIE METOBI BU3yAIM3aLlMN MOTYT HAaXOJIUTh CIEAYIOIIEEe MPUMEHEHHUE:
- IPEJICTABIATH M10JIb30BATEN0 HHPOPMALIMIO B HATJISTHOM BHUJIE

- KOMITaKTHO OIKCHIBaTh 3aKOHOMEPHOCTH, MPUCYIINE UCXOIHOMY HAOOPY JaHHBIX

- CHIDKATh Pa3MEPHOCTb WM CKUMATh HH(OPMAIIHIO

- YIIPOIATh PacyeThl B MOJEIIH

- BOCCTAHOBJIEHHE MTPOOEIOB B HAOOpe TaHHBIX



2 CriocoObl BU3YaJTbHOTO TIPEICTABJICHHS MOTYT ...

- TOJIBKO UWJINTIOCTPHUPOBATH NOCTPOCHUEC MOJICIIN

- UHTEPIPETUPOBATH NOTYUYEHHBINA Pe3yIbTaT

- GBITB CpCACTBOM OLICHKHU KauCCTBa HOCTpOeHHOﬁ MOACIN

3 OcHOBHBIE TEHICHIIMY B 00JIACTH BU3YAJIN3ALIUU:

- pa3paboTKa CJI0KHBIX BUJIOB JUArpaMm

- pa3zpaboTka 60s1ee KOMIIAKTHBIX BUJIOB TUArpaMM

- IOBBIIIEHUE YPOBHS B3aUMOJCHCTBUS C BU3yaJIM3alUeH M0JIb30BaTENsA
- YMEHBUICHUE POJIU TOJIb30BaTeNs

- BCE OTBETHI BEPHBI

4 TpaguLMOHHbIE METO/Ibl BU3yaIU3aL[MK MOT'YT HAXOUTh CJIEIyIOIee MPUMEHEHHUE:
- BBICTYIIaTh TOJILKO B POJIM BCIIOMOTATEJILHOTO CPE/CTBA IIPU aHAJIN3€E JaHHBIX

- CHIDKEHHUE Pa3MEpHOCTH WJIM CKaThe HHPOpMaLuu

- BOCCTAHOBJICHHE IIPOOEIOB B HA0OpE NaHHBIX

- HaXOXKJICHHE IIIyMOB U BBIOPOCOB B HAOOpE JaHHBIX

- BCE OTBETHI BEPHBI

[TosiHbII epedeHb TECTOBBIX 3a/IaHUN C YKa3aHUEM IPAaBUIIbHBIX OTBETOB, pa3MelleH B OaHKe
BOITPOCOB Ha I/IH(I)OpMaI_II/IOHHO-06pa30BaTeJ'ILHOM nopTajic HHCTUTYTa 10 CCBIJIKC
https://www.mivlgu.ru/iop/question/bank/managecategories/category.php?courseid=3008

OI_IeHKa paCcCYUTBIBACTCA KaK IIPOLICHT IMPAaBUJIBbHO BBIIIOJIHCHHBIX TCCTOBBLIX 3a,ZlaHI/II71 n3 nux
o0miero yuca.



