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1. HaumeHoBaHHE JUCIHUIIIINHBI

Jucuunnuna «KnactepHslil aHaIU3»

2.IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 0CBOEHHS 00pa30BaTeIbHOM
NporpamMmel (mepevyeHb KOMIETEHIIHI) ¢ YKa3aHHEM HHINKATOPOB UX

HAOCTU/RCHUA N TVIAHUPYEMBIX pE3yjabTaToB oﬁyqum{ o IMCIOMIIJIMHE

HuciumnHa «KrnacTepHbli aHamu3» 00€CneYrBaeT WHCTPYMEHTApU
dbopmupoBanus cieayromux komnerenuid: [TKTI-5.

Nuaukaropsl Pe3ysabTarsl 00y4yeHnus (BjaajgeHus,
Kon HaumenoBanue JAOCTUKEHUS YMEeHUsI U 3HAHHUSI), COOTHECEHHbIE C
KOMIIeTEeHI[UH KOMIIeTEeHI[UH KOMIIETEeHIIUH KOMIIeTeHI[USIMU/MHANKATOPAMH
AOCTHKEHUSI KOMIeTEeHIuH
3HAaTh: MaTEMaTUYECKHE METO/IbI
00paboTKH U KiIacCU(UKAIIUN JaHHBIX,
CHOCOOBI MX peau3alliy Ha sI3bIKax
IPOrpaMMUPOBAHUS;
1./lemoHcTpHpYET
SHAHHCE MCTONOB M| yyerp: mpoBoanTh 00pabOTKY H
WHCTPYMEHTOB
UCCIIEIOBAaHHE JTAHHBIX B TAOJIUYHOM
aHanM3a JaHHBIX U
MPOLIECCOPE; HCIONb3YA
MaITUHHOTO
NEeIUAIN3HPOBAHHBIC M U H
oGyueHHs. ; erlll IM3UPOBAaHHBIE MOJYJIN HA
2./lemoHCcTpHpYET ython
CrnocobHOCTR 3HaHHE TIPUHIAIIOB
IPUMCHSATH METOABL | 116 1roTOBKH 3HaTh: OCHOBHBIE TPEOOBAHUS U
A MHCTPYMCHTBI AHAUTUTHYECKOTO PEKOMEHOAIMM K NPECICTABICHUIO
aHaIn3a TaHHBIX U 060CHOBAHHUS JAHHBIX, OCOOCHHOCTH UX
MaIlIMHHOT O UHAHCOBO- BU3yallU3aluu
MKII-5 0byueHus mpn SKOHOMHYECKHX
IIOJrOTOBKE peLICHHiA. YMeTh: IpoBOAUTE 00pabOTKY
AHAJIMTHYICCKOTO 3. Bnanmeer JaHHBIX, oq)opMnﬂTL JOKYMEHTHI B
000CHOBaHMS HABEIKAMIL pacmpocTpaHeHHBIX opMmartax,
(huHAHCOBO- HCIIONB30BAHMS MPOBOJUTH HATJIAIHYIO
KOHOMHYECKUX
SKOHOMH'IEC METOIOB 1 BU3YaIM3AINIO JaHHBIX
pelieHni
WHCTPYMEHTOB 3
AHA/M3a NaHHbIX 1 | SHATRE METOJIBI aHanmg TaHHBIX, UX
K u(puKaIyu, cI Bl
MAaIIMHHOTO TIACCH(UKAITIH, CIIOCO
peanu3ainy aropuTMOB MAaTUHHOTO
o0Oy4deHus mpu
oOyuenus Ha Python
MIOJITOTOBKE
AQHAIUTUYECKOTO
YMeTh: HCCIIENOBATEL JaHHEIE U
000CHOBaHHUS —

HCIIOJIb30BAHUEM TAOIUIHBIX
poleccopoB U nporpamm Ha Python,
MIPUMEHSATHh MAIIMHHOE 00Y4YeHUE /IS
WX KJaccuuKaum




3.MecT0 IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH MPOrpaMMbl

JlncuurinHa «Kiacrepubii aHaJIu3» SIBIIICTCSI 00s13aTEeNBHOMN
JTUCITUTUTMHOW MOyl TPOoQIIIsl HANpaBICHHOCTH TPOTrpaMMbl OakamaBpuarta
npod st « AHAIU3 JaHHBIX U MIPUHATHE PEIICHUH B SKOHOMUKE U (DMHAHCAX).

N3ydenune qucuMIUIMHBI Oa3UPYETCsl HA 3HAHUSIX CTYICHTOB, MOTYYECHHBIX
B Mpoliecce MOAroTOBKM OakamaBpoB 1o HampasieHuto 01.03.02. «Ilpuxknagnas
MaTeMaTuka W MHPOpMATHKa» MO CleaylomuM aucuuiuiiHaM: «OCHOBBI
uH(OPMATHKH, JTUCKPETHOM MaTeMaTUKW», «S13pIKN U METOBI
IPOTrpaMMHUPOBAHUS. HNucunmunaa «lIpuknagaele MoAenu W METOHbI
(dakTOpHOr0, JIUCKPUMHMHAHTHOTO M  KJIACTEPHOTO aHalIM3a»  SIBJISETCS
NOTIOJIHUTENIbHBIM ~ TEOPETUYECKUM W NPAKTHUYECKUM  OCHOBAHHMEM IS
MOCTEAYIONIUX MaTEeMaTUUYeCKUX M (PUHAHCOBO-DKOHOMHUYECKUX JUCHUMILIUH
MOJATOTOBKM MAarucTpPOB, HCIOJIB3YIOIIUX COOTBETCTBYIOIIUE KOJIUYECTBEHHBIC
METO/IbI.

4.00bM JUCHUNIMHBI M BUJbI Y4e0HOH padoThI

Ounas gopma oOydeHus

Bup yuedHoii paborsl mo aucuumiinie | Bcero (B 3/e m yacax) Cemectp 6
OO0mmas TpyT10EMKOCTh TUCITUTUTHHBI 3/108 108
AynuTOpHBIE 3aHATHS 34 34
Jlexun 16 16
[IpakTHyeckue 3aHATHS U CEMUHAPCKHE 18 18
3aHATUS, B T.U.
CamocrodrenbHas padoTa (B TOM 4HCIIe 74 74
MOATOTOBKA pedepaTa)
Bun Texyiero KoHTposs KonTponbhas pabota Konrtposbas
ATeRYH P P P paborta
Bun npomexyTo4HOM arTecTanuu 3ayer 3ager




5. Conepxanue TUCHMILTHHBI

5.1.Conep:xkanue pa3iejioB IMCHUILIMHBI

Pasnen 1. KoppensiumoHHBI aHAJIW3 MHOIOMEPHOH TIeHepaJbHOM
COBOKYIIHOCTH

1.1. OcHOBHBIE TOHATHS.

1.2. Toueunsle oneHKH napaMeTpoB. [Ipumepbl BEIUNCIEHNS BBIOOPOUYHBIX
XapaKTEPUCTHK.

1.3. Onenka 3Ha4MMOCTH HAJIW4YHS CBSI3H.

1.4. nTepBanbHble OLEHKHA KOA(P(UIUEHTOB KOPPETALUH.

1.5. HacTHbIE 1 MHOXXECTBEHHBIE KOPPEIALUY.

1.6. Meronpl mnpoBepKa THUNOTE3bl O HOPMAJIBHOM pPacCHpeAcICHUN
rE€HEPaIbHON COBOKYITHOCTH.

Pa3znen 2. PerpeccMOHHBII aHAJIU3

2.1. OCHOBBI JINHEWHOTO PETPECCUOHHOIO aHAIN3A. Y PABHEHUE PETPECCUM.
WNHTepBanbHble OLEHKH KO3(P(QUIUEHTOB PErPECCUH.

2.2. Ilokazarenu KauecTBa perpecCUOHHON MOJICIIH.

2.3. IlocTpoeHue IporHo30B MO PErPECCUOHHON MOJEINH.

Paznen 3. MeToabl CHUKEHUS PA3MEPHOCTH MHOTOMEPHBIX PU3HAKOB
3.1. MeToJ ri1aBHBIX KOMIIOHEHT.

3.2. JIu"eWHasa MOICIIb METOJA IIaBHBIX KOMITOHEHT.

3.2. @aKTOpHBIN aHATU3.

3.4. MHOTOMEpPHOE IKAIUPOBAHUE.

Pasznes 4. MeToabl MHOrOMEpHO# KiIacCHu(PUKALUN
4.1. IMCKpUMUHAHTHBINA aHAJIN3S.

4.2. IIpobnema knaccuukanum.

4.3. luckpuMuHUpPYIOmKe QyHKIIH.

4.4. KnactepHsblil aHAIIN3.

4.5. Nepapxudeckue aJirOpuTMBI.



5.2.Y4eOHO-TEMATHYECKUHA TJIaH

Ounas popma 0OydeHHs

pr)IOCMKOCTI: B Hacax

AyauTopHasi padora
Ne | Haumenosanue Ipak Camoct DopMbI TEKYLIETO
n/ | Tembl (pa3aesia) Bee 06 T/ceM oTeNL KOHTPOJISA
n JUCIHUILIINHBI ro e Jlexny HHap Hast ycrieBaeMoCTH
o U cKHe paGora
3aHs
THS
Koppensiuonnsl
W aHaau3
1. MHOTOMEPHOM 27 15 4 5 25
reHepaJbHOU
COBOKYITHOCTH CaMocCTOSTEILHEIE
PerpeccronHbIil paboThl. Yuactue B
2. 27 10 4 5 25 pelieHuu 3a1a4y Ha
anamms MPAKTUYECKUX 3aHATHUSX.
Metone! CobecenoBanust 1o
CHIDKCHUS JIOMaITHUM
3. pa3MepHOCTH 27 5 4 4 20 3amanusaM. KoHTpobHas
MHOTOMEPHBIX pabora.
MIPU3HAKOB
MeTtoabl
4. MHOTOMEPHOM 27 4 4 4 4
KJaccUpUKalUn
Bcero mo muctmmmae | 108 34 16 18 74




5.3.Coaep:xaHue MPAKTUYECKHUX 3aHATHI

IlepeyeHb BONPOCOB il 00CYK/AeHUS HA Dopmbl
HanmenoBanue Tem
MNPAKTUYCCKUX 3AHATUAX, PEKOMCHAYECMbIC NpoBeAECHUSI
(pa3aesioB) AMCUMILTHHBI .
HCTOYHUKH U3 pa3aesioB 8,9 3aHATHH
Koppensiuuonnsiit ananu3 | Pemenue 3amau B MHTEpakTHBHON Gopme.
MHOI'OMEPHOM Pexomenryemble HCTOYHUKH 11.8, 9 ITpakTHKyM €
reHepaJIbHOU UHTEPAKTUBOM
COBOKYITHOCTH
Perpeccuonnslii ananus Pemenue 3a1ay B MHTEpaKTUBHOI (opme.
PexoMenayembie HICTOUHUKH 11.8, 9 Ilpaktikym ¢
MHTEPaKTHBOM
MeTo1bl CHUKEHUS Pemenue 3amau B uHTEpakTUBHOM PopMme,
pa3MepHOCTH IIPOBEPKA CaMOCTOSITENIbHOIN paboThl U pa3doop [TpakTukym c
MHOTOMCPHBIX MIPU3HAKOB | omnOok. Pexomeniyembie HCTOUHUKH 11.8, 9 HHTEPAKTUBOM
Metoasl MHOTOMEpPHOI Pemenue 3a1a4 B MHTEpaKTUBHOI Qopme,
KiaccupuKanuu MIPOBEPKA CaMOCTOSITEIbHON pabOThI U
pazbop ommbOK, ayTUTOpHAST KOHTPOJIbHAS IIpakTuKym ¢
pabora. PexomenayeMbie HCTOUHUKH 1.8, 9 HHTEPAKTUBOM

ITo cTpykType npakTUYECKue 3aHATUS COCTOAT U3:
1)  BBIOOPOYHON TPOBEPKH KOPPEKTHOCTH BBITIOJHEHUS JOMAIITHETO

3aaHus;

2)  pasOopa THUIUYHBIX OIIMOOK, BO3HHUKIIMX B CaMOCTOSTEIBHOM

pabore;

3)  paccMOTpEeHHs TEOPETHYECKUX OCHOBAHHM ISl MPAKTHUKU TEKYIICH

TEMBI;

4)  pa30opa IPaKTHYECKUX METOAOB U PEIICHHS COOTBETCTBYIOIIMX

3a11a4;

5) KOPPEKTUPOBKU 3aJJaHUH JIJIsl CAMOCTOSATENBHON pabOThI CTY/IEHTOB.
6)  peuieHMs 3a7a4 B HHTEPAKTUBHOU (hopme.




6.IlepeyeHb BONPOCOB, OTBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHUE
TUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM Pad0ThI

6.1.1lepeyeHb BONPOCOB, OTBOJAMMBIX HA CAMOCTONATEILHOE OCBOEHHUE
TUCHHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PadoThI

[Ipn u3ydenuun aucuuIUIMHbL «KiacTepHplili aHanm3» 00s3aTeTbHBIMU
SBJISIFOTCS CIeAyIomre GOpMbl CaMOCTOSITEIbHON PaOOTHI:

. pa3bop TEOpeTHYecKoro maTepuaia Mo MOCOOHMSIM, KOHCIEKTaM
JICKIUHN WM BUACOJICKIUSIM;

. CaMOCTOSITENIbHOE M3YUCHHUE YKa3aHHBIX TEOPETUICCKIX BOIIPOCOB;

. pelieHre 3a7a4 1Mo TeMaM MPaKTHYECKUX 3aHSITHI;

. BBITIOJTHEHHUE TOMAITHEN paboTHI,

. HOJrOTOBKA K 3aUeTy.

HaumeHnoBanue TeM
(pa3nesioB) M CHUTIAHBI

IlepeyeHb BONpocoB, 0TBOAUMBIX

Ha CAaMOCTOATEJIbHOC OCBOCHHUC

®opmMbl BHEAYIUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

Koppensuunonnsiii ananus
MHOTI'OMEpPHOM
reHEPAILHOU
COBOKYITHOCTH

Pabota ¢ yueOHOM UTEpaTypOi.
Paz6op Bompocos 1o Teme
3adaTus. BrinoiHenne JOMAaIITHUX
3aIIaHI/II\/JI K KQKXIO0OMY 3aHATHIO.

Paz6op Teopuu, uzyuenue
TEOPETUIECKIX BOIIPOCOB,
pelIeHre 3a1a4 1mo TeMaM
MIPAKTUIECKHX,
BhITIOJIHEHUE /I3 1
MOJITOTOBKA K 3a4eTy

Perpeccuonnslii ananmus

Pabora ¢ yueOHOI1 TuTEpaTypOil.
Pemenne TunoBsix 3aga4. Pazoop
BOIIPOCOB I10 TEME 3aHATHS.
Brimmonnenne noMamHux 3aganui
K KaKJIOMY 3aHSTHUIO.

Pa3bop Teopuu, usydenue
TEOPETUYECCKUX BOIIPOCOB,
peleHue 3a1a4 1Mo TeMam
MPAaKTUYECKHX,
BeITIOJIHEeHME JI3 1
MOJITOTOBKA K 3a4eTy

MeTobl CHUXEHUS
pa3MepHOCTH
MHOT'OMEPHBIX ITPU3HAKOB

Pabora ¢ yueOHOI1 muTepaTypoil.
Pemenne TunoBsix 3aga4. Pazoop
BOIIPOCOB I10 TEME 3aHATHS.
Brimmonnenune noMamHux 3agaHui
K KaXKJIOMY 3aHSATHUIO.

Pa3bop Teopuu, usydenue
TEOPETUUYECKUX BOMIPOCOB,
pelieHue 3a1a4 1Mo TeMam
MPAaKTUYECKHX,
BeImonHeHue /3 u
MOJITOTOBKA K 3a4eTy




6.2.11epeuyeHb BONPOCOB, 3a/1aHNI, TeM Il MOATOTOBKHU K TeKylLIeMY
KOHTPOJII0

IIpyMepHBINH BAPHAHT KOHTPOJILHON padoThI

1.  JlaiiTe onpeneneHue akCuOMe PacCTOSTHUS?

2. Ilepeuncnute, 4TO MPUMEHSETCS B KJIACTEPHOM aHaJH3e?

3. [lepeuncnure kKaueCTBEHHbIE MPU3HAKK KJIACTEPHOTO aHau3a?

4.  llepeuncnuTe KOJIUYECTBEHHBIC MPU3HAKHU KJIACTEPHOIO aHaIn3a?

d. Kaxkoe cBOICTBO KacTepa MOKa3bIBAET IIIOTHOCTH?

6. B kxakom metonme PesympTupyromme KiacTepbl HMEIOT TEHIACHIIHIO
OBITH MPEACTABICHHBIMU IIETTOYKAMU)

/. B kxakoM MeTOoJe UCHOJB3YETCS ONTUMHU3AIUSA JUCIEPCUU
BHYTPUKJIACTEPHBIX PACCTOSTHUMN?

8.  Uro nokasbiBaet ['paduik cpenHux 3HaUYEHUN TPU3HAKOB?

Q. Jaiite onpeaeneHue MaHX3TTEHCKOMY PAacCTOSHUIO?

10. Yro mosyvaeTcs B pe3yibTaTe 0ciaadieHus KpUTEPUl YHUKAIIBHOCTH
00BEKTOB?

11. JladiTe ompeaeieHUE MOHOKIIACTEpy?

12. Tlpumepsl MPaKTHIECKOTO MCIOIB30BAHMS METOIOB MHOTOMEPHOTO
CTATUCTUYECKOTO aHAJIU3a.

13. ]l HEmapaMeTpudecKON MOJIEIN METO1a HAMMEHBIIINX KBAJPaTOB B
cily4ae JIMHEMHON (DYHKIIMH OJHOM MepeMEeHHOM pa3paboTaiTe alropuTMbl

14.  a) pacuera JOBEpUTENbHBIX TPAHUIL 1J1s1 KO (PUIIMEHTOB MOJIEINH;

15.  0©) npoBepKu TMIOTE3 OTHOCUTEILHO ITUX KOIDDUITUEHTOB.

16. JlokakuTe, 9TO CyMMa UCXOIHBIX 3HAUCHUI 3aBUCUMOU TIEPEMEHHON
JIOJKHBI OBITH paBHA CYMM€ BOCCTAHOBJICHHBIX 3HAYCHUH.

17. Kputepuu kadyecTBa perpeCcCHOHHON MOJIETH.

18. Vcnonb3oBaHHe HEMAPaMETPUUECKUX OLIEHOK IIOTHOCTHU JISI

19. BoccTaHoBlIeHUS 3aBUCUMOCTH.
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Kpurtepun 6a1bH0i1 OlIeHKH Pa3IHYHBIX (POPM TEKYyLIEro KOHTPOJIS
yCIeBaeMoOCTH

Kputepun OamnbHON OIEHKM pa3TUYHBIX (OPM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COJIEP’KATCS B COOTBETCTBYIOIINX METOINYECKUX PEKOMEHAALIUAX
kadenpsl «MaremaTuka 1 ”HHOPMATHKAY.

7.@0oH/1 OLIEHOYHBIX CpeacTB AJIdA IMPOBEACHUA HpOMe)I(yTOqHOﬁ arTrecranmumn
oﬁyqamumxcsl mo ITMCIOMIIJIMHE

[lepeyeHb KOMIETEHLMI C YKa3aHWEM WHIAMKATOPOB UX JOCTH)KEHHS B
MpoILIecCce OCBOCHUS 00pa30BaTEIbHOM IPOrpamMmsl cojiepkutcs B 11. 1. «Ilepeuenp
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS 00pa30BaTEIbHON MPOrpaMmbl (IEPEUEHb
KOMITETEHIIMI) C YKa3aHUEM HWHIAUKATOPOB MX JOCTHKEHUS U TUIAHUPYEMBIX
pe3ybTaTOB OOYUEHHUS 110 JTUCIUILIAHEY.

OueHouyHbIE CpelICcTBa TMPEIHA3HAYEHbl [JI1 KOHTPOJST M OUEHKH
00pa3oBaTeNbHbIX JOCTHKEHUN 00yUYarOIIMNXCs, OCBOUBIIUX MPOTPaMMy Y4eOHOU

AU CITUITIIMHBI «TexHonoruu 06pa6OTKI/I JaHHBIX).
cI)OH,Z[ OOCHOYHBIX CPCACTB BKIIOYACT KOHTPOJIBHBIC MATCPpHAJIbl JJIA
MMPOBCACHUS TCKYIICTO KOHTPOJIA 1 HpOMC)I(}ITOqHOﬁ aTTeCTranuu.

7.1 Onucanne moOKa3aTejeili W  KpUTepHEeB  OLEHMBAHHUA
KOMIIeTeHIIU I
Iliianupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThl
OCBOEHHUSsI
OuenouHoe
KOMIIETEHIIMH | KHEYAOBJICTB| «yIAOBJIETBO
«XOpo1Io» «OTJIMYIHOY CpeacTBo
(MHAUKATOpPA | OPUTEILHO» | PHUTEJLHO»
JOCTHKEHHSA
KOMIIETEHI[HH)

pelieHui.

IIKII-5 CnocodHocTh NPUMEHATDb METOAbI U HHCTPYMEHTHI aHaJIU3a JaHHbBIX U MAIIUHHOT0
Oﬁy"IEHI/lﬂ INp1u NMOAroTOBKE AHAJIUTHYECKOIO 000CHOBAHUA q)I/IHaHCOBO-3KOHOMI/I‘leCKI/IX

1. Z[eMOHCTpI/IpyCT 3HAHUC MCTOAOB 1 MHCTPYMCHTOB dHAJIM34d JAHHBIX U MAIIWUHHOT'O 06yquH51.

3HaTh: ®parmenra | Henosuble Cdopmuposa | Chopmuposa | Bompocs! ans
—II0JIOKCHU A PpHOC IpeaACTaBJICH HHBIC, HO HHBIC OLICHKU 3HAaHUH
TEOpUHU MpEACTaBiIE | Ui COZEpKAIME | CUCTEMATHU4Ee | U YMEHUH,
BEPOATHOCTEN | HUE OTJIETIbHBIE CKHe 3aJlaHus B BUJIE
U Mar. MPOOEITbI MPEJCTABIIEH | PAaCUETHBIX
CTaTUCTHUKH, MIPEACTABJIECH | M 3a71a4, TECTOBBIE
CBOMCTBA ust 3a7aHus
HEINPEPBLIBHBIX

U TACKPETHBIX

CIIy4ailHbIX

BEJINYMH,

TUIINYHBIC
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IL1annpyemsle

YPpoBeHb 0CBOCHHS

pe3yJbTaThl
0CBOCHMSI
OuenovHoe
KOMIIETEHIMH | <HEYAOBJIETB| «YJAOBJIETBO
«XOpOo1Io» «OTJIMYHO» CPeACTBO
(MHAUMKATOpPA | OPUTEILHO» | PHUTEJBLHO»
AOCTHKEHU S
KOMIIETCHIIMH)
3aKOHBI
pacupeneseHus
YMers: ®parmenra | Hecucremaru | B nemnom Cdopmuposa Bonpocsr
—1oaA0upaTh pHOE YECKOe YCHEIIHOE, HHOE YMEHHE JUTSL
TTOAXOASIINI yMeHue MPUMEHEHUE | HO OLICHKH
3aKOH YMEHUMI cozaepraiiee 3HAHUU U
pacnpeneneHus OTIEIIbHBIE YMEHH,
JUTSL pOOEBI 3a/1aHMs B
MOJIEJTMPOBAHU YMEHHE BUJIC
o pacyeTHbIX
HCCIIEAYEMOTO 3aj1ad,
MOKa3aTes, TECTOBBIE
ONPEACIISITH 3aJaHus
€ro YUCJIOBbIE
XapaKTEPUCTUK

Y HCIOJIB3YS
JITOPUTMBI Ha
s3pike Python

2. JleMOHCTpUpPYET 3HaHKWE IPUHIUIIOB MOATOTOBKY aHATUTUYECKOTO 0OOCHOBAHUS
(MHAHCOBO-?PKOHOMHYECKUX PEHICHUH.

3HaTh: @®parmenra | HenomHbie Cdopmuposa | Chopmupos | Bonpocsr mis
—OTpaHUYEHHUs | PHOE IIPEACTABIIEH | HHBIE, HO aHHbBIE OLICHKH 3HaHWU U
CYUIECTBYIOIIM | MPEACTABIIE | U coJepXKale | CUCTEMaTuye | yMEHHH, 3aJaHus
X TEOPETUKO- HUe OTJEIIbHBIE CKHE B BUJIE
BEPOSITHOCTHBI pooesl IIPEACTABIIEH | PACUETHBIX
X MoJenen, NPEACTABICH | U 3a/1a4, TECTOBBIE
METO/BI MaT. ust 3a/1aHUSA
MOZEIIMPOBaHU
sl U3 CMEXKHBIX
obnacreit
YMers: O®parmenra | Hecucremaru | B nenom Cdopmuposa | Bomnpocs! s
—IIPOBEPSATH pHOE 4ECKOE YCHETHOE, HHOE YMEHME | OLICHKH 3HaHUI
3HAYUMOCTD YMEHHE IIPUMEHEHUE | HO Y YMEHUH,
ITOCTPOEHHOMN YMEHUI cozepxariee 3a/1aHMs B BUJE
MOJEIIN C OTJIEIIbHBIE pacueTHBIX
HCIIOJIb30BaHNE pooebl 3a/1a4, TECTOBBIE
M MoAyJen yMeHue 3a/laHus
Statistics,
Pandas Python,
BBIOMpATh
ONTUMAaJIbHBIN
crnoco6
peleHus

12




IL1annpyemsle YpoBeHb 0CBOCHUS
pe3yJbTaThl
OCBOCHUA
OuenovHoe
KOMIIETEHIIHH | KHEY/IOBJIETB| «yJO0BJICTBO
«X0pOoLIO» «OTJIMYHO» CPeACTBO
(MHIMKATOpPA | OPUTENILHO» | PHUTEIbHOY
AOCTHKEHU S
KOMIIETCHIIMH)
[TOCTaBJICHHOMN
3a1a4u
3. Bnageer HaBbIKaMU MCIIOJIb30BAaHUS METOA0B U HMHCTPYMEHTOB aHAJIN3a JaHHBIX U
MalIMHHOTO 00YyY€HUs IPU MOATOTOBKE aHAIUTUYECKOT0 0O0OCHOBAHUS
3HaTh: ®parmenta | Hemomnuble Cdopmuposa | ChopmupoBa | Bompockr mis
—CTaHJApTHBIE | PHOE IIPEJICTaBJIEH | HHBIE, HO HHBIE OLIEHKH 3HaHUM
aIrOPUTMBI IIPEJCTaBIIE | U coJepXKallye | CUCTeMaTh4e | W yMEHUH,
IIPOBEPKHU HUE OTJICJIbHBIE CKHE 3aJlaHus B BUJIE
CTaTUCTUYECKHU po6ebl NPEACTABICH | PAaCYETHBIX
X TUIOTE3, NIPEACTABIECH | Us 3a/1a4, TECTOBbBIE
COCTABJICHUS us 3a/1aHus
BEPOSTHOCTHBI
X Mozenen
0COOEHHOCTH
UX pean3aluu
Ha Python
YMers: @®parmenra | Hecucremar | B nenom Ccdopmupos | Bompocsr mis
-C IIOMOUIBIO pHOE NYECKOe yCHENIHOE, aHHOE OLICHKU 3HaHUI
s3pika Python | ymenwme IIPUMEHEHUE | HO yMEHHE U yMEHUH,
CO3/7aBaTh Mar. yMEHUM cozepxariee 3a/1aHHsl B BUJE
MOJEIIN OT/IEJIbHBIE pacueTHBIX
peaybHBIX npooebl 3aJ1a4, TECTOBbIE
SKOHOMUYECKHU yMEHHE 3a/1aHMs
xulT
IIPOLIECCOB.

7.2 3aiaHus WIN MHbIe MaTepUAaJibl, HE0OX0AUMbIe JJsl OLEHKHU
3HAHUM U YMEHHH, XapaKTepu3yIux (pOpMHUpPOBAHUE KOMIICTCHIIMH B
npouecce ocgoenusi OIl BO

7.2.1 Bonpocwt 014 OyeHKU 3HAHUI U YMEHUIL, XAPDAKMePU3YIouux
¢opmuposanue komnemenyuii

Mudp Bormpocsr [IpaBuIIBHBIN OTBET
KOMIIETEHITUHN
TIKTII-5 1. Kakasg ToyeyHas OLEHKa SBJISETCS | IUCHIEPCUS
CMEIIICHHOM ?

POBEPKU

3HAYUMOCTHU

KOPpEJSIIMU OT HyJIsA?

2. Kakoli cTaT. KpUTepUid UCnoab3yeTcs 1uisl | kpurepuil CThrofieHTa
OTIMYMS  K-Ta

3. Kakoi kpurepuii wucnonb3yercs s | kpurepuil  Ilupcona wumm
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MPOBEPKHU COOTBETCTBUS 3aKOHa
pacripenenaeHus HOpMaJbHOMY 3aKOHY?

kputepuii Konmoroposa

4. Kakoit cronbery B tabmune MS Excel
MOKa3bIBACT IPAHMIIBI HHTEPBAIBHOU OIICHKH
K-TOB pErpeccuu’?

"Bepxuue 95%p», «HUKHHUE
95%»

5. Kakoil mokasarenb OLEHUBACT CPEIHUU
KBaJpaT OTKIOHEHUs OT CpeaHero?

JTUCTIEPCUS

6. UeM BBI3BaHA HM3MECHYMBOCTh TOYCUHBIX

BBIYHCJICHUEM IIO0 BBI60pKC

OILICHOK TTapamMeTpoB? u3 reHepaibHOU
COBOKYITHOCTH

7. Kakue mpu3Haku ciemyer BoIOMparh s | [lokaspiBaromime

COCTaBIICHHS MHOTO(aKTOPHOH | KOPPEJISIIHIO, 3HAYUMO

pErpecCMOHHON MOJEIn?

OTJIMYHYIO OT HYJIA

8. Kakoii 3akoH pacnpe/iesieHus ONMChIBAETCS
kpuBoi ["aycca?

HOPMAaJIbHbIN 3aKOH

9. Ot 4Jero 3aBUCHUT JOCTOBCPHOCTb OLICHKH
CPCAHCIO 3HAYCHUA IoKazareis?

OoT o00beMa BBIOOPKH H
JUCTICPCUU

10. Kak wMmeHseTcst craHgapTHas OMMOKa | YMEHBIIAETCS

CpPEAHEro  MpH  yBEIUYEHUH  oO0beMa

BBEIOOPKU?

11. Kak Ha3pIBalOT 3HAYEHHS, KOTOPHIE | BLIOPOCHI

CHJIbHO BBIOMBAIOTCS U3 HAOOpa JAaHHBIX, HE

BIIMCBIBAIOTCSI B MOJEIb IO KakKoW-1100

npuyuHe?

12. Kakue ¢opmarsl (aiiioB ¢ JaHHBIMH | TIOOBIE, €CIU  alITrOPUTM

MOXKET 3arpy)kaTb HporpamMma, HarucaHHas
Ha Python?

MOXKET UX 00paboTaTh

13. Kak onpeaenuTs, Ha CKOJIbKO HHTEPBAJIOB
Ha/l0 pa3OuTh AMAINa30H 3HAUYEHUI MpU3HaKa
st mpoBepKu Kputepus [lupcona?

o gopmyne Crepxecca

14. Kakoif kpuTepuil HUCHOJB3YyETCS s
[IPOBEPKH 3aKOHA paclpeeleHus?

kputrepuii Ilupcona wnm
kputepuii Konmoroposa

15. Kaxk Ha3bIBaCTCs oKa3aTeb,
OLICHUBAIOIINI B3aMMOCBS3b JBYX BEJIMYUH?

K03 (HULIHEHT KOppensuun

16. Kakas cratucTMKa NpUMEHSIETCS IS
CpaBHEHUS JBYX TUCIIEPCUI?

Ouiepa

17. Eciu Hamo NOpOBEpHUTh, 4YTO CpEIHEE
00JIbIIIE OMPEICTICHHOTO 3HAUCHUS, TO KaKoi
KpUTEpUI Ha/10 IPUMEHUThH?

kputepuii CtprogeHTa (t-
CTaTHCTUKA)

18. Kakoil Meron npuMeHsieTCs IS
orpeniesieHuss Kod((UIMEHTOB JTHHEHHOU
erpeccun?

METO HAUMMCHBIINX

KBaApaToB

19. Kakue 3HaueHus yaiie BCero NpuHUMAaIOT
BEJTUYMHBI, MOAYUHSIONINECS HOPMAITBLHOMY
BaKOHY pacnpeneneHus?

3HAYCHHA BO3JIC CPCAHCTO

20. B ueM cmbica npaBuia 3 curma?

OTKJIOHCHHC OT CpCIAHLTO

OoJtee qeM Ha 3
CTaH/IAPTHBIX OTKJIOHEHUS
MaJIOBEPOSITHO

14




7.2.2 Ilpakxmuko-opuenmupoeannvle 3a0aHus1

Hudgp IIpaxkTuko- IIpaBuibHbBII OTBET
KOMIIETEeHIIHH OpPHEHTHPOBAHHDIE
3a1aHust
[TKH-2 1. HanumuTe nporpaMmy, f=open(GAZP.csv'T)

KOTOpasi CAUTAET JIaHHBIC B
4-M cton0Ore TadiuIbl B

x=[]
for i in range(10):
z=f.readline().split(’,")[3]

. try:
daitne “GAZP.csv”’ B z=float(z)
CIIUCOK x.append(z)
except:
pass

2. Hanuiure nporpammy,
3arpyKaromnryro TabJIuIly u3
¢aiina xak data frame

import pandas as pd
tablel= pd.read_csv('GAZP.csv')
df=pd.DataFrame(tablel)

3. Hanumure nporpammy,
OLICHUBAIOIILYIO LICHTP
pacnpezienieHus: JaHHbIX,
COJIEpIKalINXCs B CIIUCKE Y.

import statistics
mean_y=statistics.mean(y)
median_y=statistics.median(y)
try:
mode_y=statistics.mode(y)
except:
mode y='He cymectByer'

4. Hanummre nporpamMmy,
COCTaBIISIIOLIYIO CIIOBAPb,
r7i€ KJIIOYU — Ha3BaHUSA
rokasateliei (cpennee, CT
OTKJIOHCHHE), a 3HAYCHUS —
WX BEJIMYHUHBI.

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
dict_y=dict_y={'cpemneemean_y,'ct
oTtkIoHeHue" stdev_y}

5. Kak M0HO
UMIIOPTUPOBATH (QYHKIUIO
mean() u3 OMOINOTEKH
statistics, 4TOOLI He
yKa3bIBaTh Ha3BaHUE
O6ubIMoTEKH MpH €€
WCTIOJIb30BaHUU ?

from statistics import mean
print(mean([1,2,3]))

6. Beruucnure
K03 puLIMeHT BapHalluy B
Python

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
if mean_y 1= 0:
c_var=stdev_y/mean_y
else:
C_var='He CyIIECTBYET, T.K. cpenHee paBHo 0'

7. Ilocuuraiite pazmax
JAHHBIX 110 CIHUCKY Y

min_y=min(y)
max_y=max(y)
range_y=max_y-min_y

8. IlocTpoiiTe rpaduxk mo 3
TOYKaM, UCTIOJIb3YsI
6ubauorexy matplotlib

import matplotlib.pyplot as plt
x =[1,2,3]

y=[241]

plt.plot(x, y)

plt.xlabel('x - axis")
plt.ylabel('y - axis’)
plt.title(‘graph’)

plt.show()

9. Hanumure nporpammy
TSl TOCTPOEHUS Tpaduka mo

import matplotlib.pyplot as plt
import pandas as pd

df = pd.read_csv(‘fdata.csv', sep=',', parse_dates=True,
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3arpyxeHHou u3 (aiina
Tabiuue

index_col=0)
df.plot()
plt.show()

10. ITocuuraiite

KO3 PHUIMEHT KOppesiuu
[Inupcona mexny aByms
MOKa3aTeNsIMU

import numpy as np

x = np.array([0, 1, 3])
y = np.array([2, 4, 5])
print(np.corrcoef(x, y))

11. ITocuuraiite THEBHELIE
JTOXOJHOCTH aKITHi

«["aznpom», UX cpelHee u
CTaHJAPTHOE OTKJIOHEHUE

from statistics import mean, stdev
f=open('GAZP.csv','r")
x=[]
for i in range(10):
z=f.readline().split(’,)[3]
try:
z=float(z)
x.append(z)
except:
pass

for i in range(len(x)-1):

d[i]=(x[i]-x[i-1])/x[i-1]
print(mean(d),stdev(d))

12. Haitnure cpeam Bcex
3apaboTHbIX TaT (Wage)
CaMyI0 BBICOKYIO U
3aMHIIUTE 3TO 3HAYCHUC B
nepeMeHHyio rich.
ITocunTaiiTe, CKOJIBKO
3apabaThIBAIOT COTPYIHUKU
3arox (Wage) Bmecre, u
COXpaHHUTE 3HAYCHHE B
NepeMEeHHOI total.
BriBeaute pe3ynbTaThl Koga
yepe3 3arsTyto: rich, low,
total.

import pandas as pd

tablel = pd.read_csv(‘personel.csv')
rich = tablel.Wage.max()

low = tablel.Value.min()

total = table1.Wage.sum()
print(rich, low, total)

13. Hannmure nporpammy,
KOTOpas 3arpys3uT u3 ¢aiina
TaOJIUILY C JAaHHBIMHU T10
COTPYJIHUKAM U TIOCUUTAET
CPEIHMI BO3pacT,
OKPYTJICHHBIHN J0 LEJIbIX
(cronber; Age)

import pandas as pd
tablel = pd.read_csv('personel.csv')
age = round(tablel.Age.mean())

14. Hanuiure nporpammy
Ha Python nns moctpoenus
JBYX WK OoJiee JIMHUMU ¢
JIeTeH/1aMH, Pa3InYHON
HIMPUHBI U I[BETA.

import matplotlib.pyplot as plt

#line 1

x1=[10,20,30]

y1=1[20,40,10]

#line 2

x2 =[10,20,30]

y2 =[40,10,30]

plt.xlabel('x - axis’)

plt.ylabel('y - axis’)

plt.title("Two or more lines’)

plt.plot(x1,y1, color="blue', linewidth = 3, label ='linel-
width-3')

plt.plot(x2,y2, color="red', linewidth = 5, label ='line2-
width-5')

plt.legend()

plt.show()

15. Hamnmure nporpammy
Ha Python a5 otoGpaxenus

import datetime as DT
from matplotlib import pyplot as plt
from matplotlib.dates import date2num
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CETKM U HAPUCYUTE
JTUHEHHbIE TpaduKu
3HAYCHUS 3aKPBITUS
Alphabet Inc. B mepuos ¢ 3
okTs10pst 2016 roma o 7
okTs0pst 2016 rona.
Hactpowt nuanm cetku ¢
PEHIEPUHIOM C OOJIbLICH
CETKOM (OCHOBHOM CETKON) U
MEHBILIEH CeTKa
(BTOpOCTENIEHHAS! CETKA).
Bxurounte cetky, HO
OTKJTFOYHTE TATOYKH.

data = [(DT.datetime.strptime('2016-10-03', "%Y-%m-
%d"), 772.559998),

(DT .datetime.strptime('2016-10-04', "0Y-%m-
%d"), 776.429993),

(DT.datetime.strptime('2016-10-05", "%Y-%m-
%d"), 776.469971),

(DT .datetime.strptime('2016-10-06', "0Y-%m-
%d"), 776.859985),

(DT .datetime.strptime('2016-10-07', "0Y-%m-

%d"), 775.080017 )]

x = [date2num(date) for (date, value) in data]

y = [value for (date, value) in data]

fig = plt.figure()

graph = fig.add_subplot(111)

# Plot the data as a red line with round markers

graph.plot(x,y,'r-0")

# Set the xtick locations

graph.set_xticks(x)

# Set the xtick labels

graph.set_xticklabels(
[date.strftime("%Y-%m-%d") for (date, value) in

data]

# naming the x axis

plt.xlabel('Date")

# naming the y axis

plt.ylabel('Closing Value')

# giving a title

plt.title(‘Closing stock value of Alphabet Inc.")

# Turn on the minor TICKS, which are required for the
minor GRID

plt.minorticks_on()

# Customize the major grid

plt.grid(which="major’, linestyle="-", linewidth="0.5',
color="red")

# Customize the minor grid

plt.grid(which="minor', linestyle="", linewidth="0.5',
color="black’)

# Turn off the display of all ticks.
plt.tick_params(which="both', # Options for both major
and minor ticks

top="off", # turn off top ticks

left="off", # turn off left ticks

right="off', # turn off right ticks

bottom="off") # turn off bottom ticks
plt.show()

16. Hanmmure nporpammy
Ha Python nns oToOpakeHust
TUCTOIPaMMBI
MOMYJISIPHOCTH S3BIKOB
IIPOrPaMMHUPOBAHUS.

import matplotlib.pyplot as plt

x = [Java', 'Python', 'PHP', ‘JavaScript', 'C#', 'C++']
popularity = [22.2, 17.6, 8.8, 8, 7.7, 6.7]

x_pos = [i for i, _ in enumerate(x)]

plt.bar(x_pos, popularity, color="blue’)
plt.xlabel(""Languages")

plt.ylabel("Popularity™)

plt.title("PopularitY of Programming Language\n" +
"Worldwide, Oct 2017 compared to a year ago")
plt.xticks(x_pos, x)

# Turn on the grid

plt.minorticks_on()

plt.grid(which="major', linestyle="-", linewidth='0.5,
color="red")

# Customize the minor grid

plt.grid(which="minor', linestyle="", linewidth="0.5',
color="black’)

plt.show()

17. Hannure nporpammy ¢
WCITOJIb30BAaHUEM MOJYJIS
Pandas nns ynanenus
MIOCJIETHUX N CTPOK
TaOJIMIIBI, 3aIIMCaHHO B

CTPYKTYPY JaHHBIX
DataFrame.

import pandas as pd

d={'coll":[1,2,3,4,7,11],'col2" [4,5,6,9,5, 0], 'col3":
[7,5,8,12,1,11]}

df = pd.DataFrame(data=d)

print("Original DataFrame")

print(df)

print("\nAfter removing last 3 rows of the said
DataFrame:")

dfl = df.iloc[:3]

print(df1)
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18. Pemure 3amauy Ha import numpy as np

from sklearn.linear_model import LinearRegression

IIOCTPOCHHUC JIMHEHHOUN x = np.array([5, 15, 25, 35, 45, 55]).reshape((-1, 1))

y = np.array([5, 20, 14, 32, 22, 38])
perpeccnn o AByM CIiucKam model = LinearRegression()

YHCJIOBBIX 3HAUSHHI model.fit(x, y)

model = LinearRegression().fit(x, y)

y_pred = model.predict(x)

print(‘predicted response:', y_pred, sep="\n")
y_pred = model.intercept_ + model.coef_ * x
print(‘predicted response:', y_pred, sep="\n")

7.2.3 Tecmut

Mudp TectoBble 3a7aHUs [IpaBunbHbIN
KOMIIETEHIIMH OTBET
[TKH-2 1. Yro M3 HMKE NEPEUUCIEHHOTO, OTHOCUTCHA K

oOyuarotieit BeiOopke?

1) xmaccudukais JaHHBIX

2) 0OBEKTHI C U3BECTHBIMU OTBETAMU
3) anropuT™ pemaromui GyHKINO
4) HeT BEPHOTO OTBETA

2. OOBEKTHI COCTOST U3 MPU3HAKOB?
1) Het

2) na

3) B 00111eM cTydae HeJb3s CKa3aTh
4) HeT BEPHOro OTBETa

3. UYro He sBigeTCS MAHHBIMA B MAIIUHHOM
oOyueHun?
1) maTpurel
2) 0OBEKTHI
3) npu3Haku
4) anroput™

4. 3apaua KjIaccu(HUKAIUU - OTO:

1) MHOkecTBO 00BEKTOB, pa3/IeJI€HHbIX Ha KJIACChl
2) HccnenoBaHue BIUSHUE OJHOTO MJIM HECKOJIBKHX
IpU 3HAKOB HAa OOBEKT

3) Omnpenenenue nopska Npu3HaKa COrjacHO paHry
4) HeT BEpHOro OTBETA

5. 3ajaua perpeccuu - 3To:

1) MHOKECTBO OOBEKTOB, Pa3AeIECHHBIX HA KJIACCHI

2) uccienoBaHUE BIMSHUE OJHOTO WJIM HECKOJIBKHUX
MPU3HAKOB Ha OOBEKT

3) onpeneneHne MpU3HaKa COTJIACHO PaHTy

4) HeT BEpPHOI'O OTBETA

6. 3ajaya paHKUPOBAHUS - ITO:

1) MHOXXeCTBO O0BEKTOB, pa3/ICIEHHBIX Ha KJIaCChl

2) uccineAoBaHNE BIMSIHUE OJITHOTO MJIM HECKOJIbKUX
NPU3HAKOB Ha O0OBEKT

3) onpeneneHue NpuU3HaKa COTJaCHO PAHTy

4) HeT BEpPHOI'O OTBETA

7. UTo CHyXUT HHIUKATOPOM OIIMOKHM s 3amay
KJ1accupukanuu?
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1) pla,x) = [a(z) # y':*lllii‘]']
2) ¢la,z) =| a(z) — y'+)(2) |

3) wla, z) = (a(z) — y'+)(x))'2)
4) HET BEpPHOT'O OTBETA

8. Kak dQopmyna mnogxomutr s abCONOTHOTO
3HAYCHHS OUIMOKH TS 3a/1a4 perpeccuu’?

1) pla,x) =|a(z) —y'*)(z) |

2) wla,x) = (a(z) —y'+)(x))'2)
3) ¢la,z) = [a(x) # y'*)(z)]
4) HEeT BEPHOT'O OTBETA

9. Uto sABisIeTCS] KBaIpaTUIHOM OITMOKOM IS 3a/1a4u
perpeccun?

T

1) vla,z) = [a(z) # y'*)(z)]
2) wla,x) = (a(z) — y'+)(x))'2)

3) v(a,z) =| a(z) —y')(z) |
4) HeT BEPHOroO OTBETA

10. BriGepute HEeBEepHBIE YTBEPHKICHUS.

1) K7acc 3TO MHOXECTBO OOBEKTOB C OMPEICICHHBIM
3HaUYCHUEM

2) B 3aJadyax pErpeccuu JONYCTUMBIM OTBETOM
ABIISETCS JCWCTBUTEIBHOE YHCIO WM YHUCIOBOM
BEKTOD

3) B 3a1aUax paH>KUPOBAHHS OTBETHI OTYYAIOT CPaszy
Ha MHO>XECTBE OOBHEKTOB

4) o0mactTi MHHMMAIBHOTO O0BEMa C JOCTATOYHO
rIagKou rpaHuLen SIBIISTFOTCS OCHOBHOM
COCTaBIISIONIEH 3a7a4 paH)KUPOBAHUS

11. Kakasi, 13 HIKE IEpEYUCIICHHBIX 3a/1a4, SBJIAETCS
3agauelt knaccudukanuu Ha 4 kiacca?

)Y = {01}

2) Y ={0.1}

3) Y = {—1:+1}
5 Y = {1,2.3.4}

12. B 3a1a4ax kiaccuuKanuy Npu3Hakd MOTYT OBITh
CTPOKOBBIMH, BELIECTBEHHBIMH, YHCIOBBIMH.

1) Jda

2) Her
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3) Ilepeunciiensl He Bce
4) Henb3s 1aTh yHUBEPCAIbHBIA OTBET

7.3. TunoBble KOHTPOJIbHBIE 321aHUS] WJIH MHbIE MATEPHUAJIbI,
Heo0X0AMMBbIe ISl OLeHKH HHAUKATOPOB JI0CTUKEHNsI KOMIeTEeHIIUi,

YMEHHMU U 3HAHUU

IMPUMCHATH METObI
Y UTHCTPYMECHTBI
aHaJIn3a JaHHBbIX U
MAaIIMHHOTO
oOyueHus npu
MOJITOTOBKE
AHATTUTHYECKOTO
000CHOBaHUS
(uHaHCOBO-
HKOHOMHYECKUX
peLeHuit
(IKII-5)

K MPEJICTABIICHUIO JIAHHBIX, OCOOCHHOCTH UX
BU3YyaJu3aluu

YMeTh: MPOBOIUTE 00pabOTKY JaHHBIX,
0(OpMJIISATH TOKYMEHTBI B PACIIPOCTPAHEHHBIX
(dbopMaTax, MPOBOANUTH HATIISTHYIO
BU3YaJIU3AIUIO TAHHBIX

3HaTh: METOAbI aHAIN3a JAHHBIX, CIIOCOOLI

Ha Python

YMeTh: uccienoBarh JaHHBIE U

nporpamMm Ha Python, npumMensaTs MammHHOE
o0y4yeHHe A UX KIacCU(PUKAIIH

3HaTh. OCHOBHBIC Tpe6OBaHI/I$I U PCKOMCHA AN

peam3anuu AJIrOpUTMOB MAIIIMHHOT'O 06y‘leHI/I$I

HCIIOIB30BaHUEM TaOIUYHBIX mponeccopoB u

IIpumepnl
HaunmeHnoBanu Pe3ynbraTnl 00y4yeHusi (YMeHUsI M 3HAHMA), THIOBLIX
e COOTHECEHHbIe C HHAUKATOPaAMH
KOHTPOJIbHBIX
KOMIIeTeHIIUH AOCTHKeHHUS] KOMIIeTeHIIUH .
3alaHui
[TocTpoeHue nMHEHHOU
3HaTh: MaTeMaTUYECKUE METO/Ibl aHAJIN3A U MHOTO(aKTOPHOI
00pabOTKU JAHHBIX, CIOCOOBI MX pean3alii HAa | PErpeccuu B
SI3bIKaX MPOrPaMMHUPOBAHUS, TaOJIMYHOM
IIPOLIECCOPE;
YMeTh: IPOBOAUTH 00PabOTKY U UCCIICIOBAHKE peanu3anus
JAHHBIX B TA0JIMYHOM IPOIIECCOPE; HCIIOJIB3YS aHAIOTHIHOT'O
Croco6HOCT CIeIATM3UPOBaHHbIC MOIyH Ha Python anroputma Ha Python

CraTtuctuyeckas
00paboTka
MapKEeTHUHIOBOMI
uH(popManuu B
TaOJIMYHOM MPOIECCOPE
(omucarenbHbIE
CTaTUCTHKH, CPAaBHEHHE
CpEIHUX,

KOPPEJIALIMOHHOIO-
pErpecCUOHHbIN
aHaIun3)

3agaHus Ha
BBITIOJIHCHHE
KJIaCTEPHOTO  aHaJIu3a
o AMITUPUIECKUM

JAaHHBIM B TaOJIUYHOM
rmpomeccope 4 Ha
Python
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IIpuMepsI 3a1aHus K 3a4eTy

1.  Kakum MeToAoM KIacTepHOTO aHanu3a sBiseTcs MetoA k-cpeaHux?

2. Meronom k-cpennux HEOOXOAMMO pa3AeIuTh MHOKECTBO OOBEKTOB
Ha 3 rpynmbl. CKOJBKO KIacTepoB OyaeT oOpa3oBaHO IO 3aBEpPUICHUH
KJIACTEPU3aALINU?

3. [Ipn wucmonp30BaHMM METOJa NOHUCKA CTYIIEHHH HEeo0X0auMOo
YKa3bIBaTh KOJIMYECTBO KJIACTEPOB?

4.  Marpuna GakTOpHBIX HArPY30K CUMMETpUYHas?

5. CKONbKO JUCKPUMMHAHTHBIX (YHKIMI1 HEOOXOIUMO MOCTPOUTH MIPH

HaJIMYUU TPCX KJ1aCCOB?

IIpumep 3a4yeTHOrO OMJIETA

buaer Nel
1.  Ouenka xauecTBa JIMHENHON PErPECCHOHHON MOIEINHN.
2. HMerorcs JaHHBIE 32 HECKOJLKO JIET O TOProBoM obopore Y

3amaHOTEPMAHCKOTO MPEANPUATHS W €ro pacxogax Ha peknamy X. JlaHHBIC
peACcTaBeHbI B Ta0. 4.

Tabnuna 4.

Pacxopl Ha pekiiaMmy M TOProBblid 000POT MPEAIPHUSITHS.
TCogpr, t 68 |69 |70 |71 |72 |73 |74 |75
Pacxonpl Ha peknamy X(t), Thic. Mapok 4 4 5 6 8 8 10 11
Toprossiii 06opor Y(t), MiIH.Mapok 4 5 6 6 8 10 12 13

Boruucnure nuHeNHHbIH KO3(POUIMEHT KOPPENSILMU MEXIY CIy4aiHbIMUA
BeirunHaMu X ¥ Y. C MOMOIIBI0 METO/Ia HAMMEHBIINX KBaJApPaTOB OMpPENEIUTE
K03 dunreHTh TMHEHHOM perpeccun Y = aX + b.

8.IlepevyeHb OCHOBHOM M IONOJIHUTEJIBHON Y4eOHOM JIUTepaTyphl

a) OcHoBHas:

1. Koznos, A. FO. Craructuueckuii ananus nanueix B MS Excel : yueOHoe
nocobue / A.}O. Koznos, B.C. Mxurapsia, B.®. [llumos. — Mocksa : UHOPA-
M, 2023. — 320 c. — (Bwiciiee oOpazoBanue: bakanaspuar). — DOI
10.12737/2842. - ISBN 978-5-16-004579-5. - Tekct : anmekrponHsii. - URL:
https://znanium.com/catalog/product/1907518 (nara oopamenus: 01.02.2025).
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2.  T'obGapesa, f. JI. busnec-ananutnka cpencrBamu Excel : yuebHOe
nocobue / A.JI. ['obapesa, O.}O. TI'opoxenkas, A.B. 3onoraprok. — 3-e¢ u3m.,
nepepad. u gomn. — Mocksa : By3osckuii yueOnuk : MHOPA-M, 2023. — 350 c.
+ Jlom. matepuainsl [DnexkTpoHHbIA pecype]. - ISBN 978-5-9558-0560-3. - Tekct

anekTpoHnbii. - URL: https://znanium.ru/catalog/product/1893969 (nata
obpammenus: 01.02.2025).

0) JlomoJIHUTEJIbHAS:
3. Haraesa, . A. OCHOBBI aJrOPUTMU3ALIMK U TPOTPAMMHUPOBAHUS:

npakTUKyM : ydeOHoe mocobue / M. A. Haraesa, 1. A. Ky3nemnosn. - Mockaa :
bepnun : Qupexr-Menua, 2021. - 169 c. - ObC YauBepcurerckas 6ubiuorexa
ONLINE. - URL: https://biblioclub.ru/index.php?page=book&id=598404 (mara
obpamenus: 17.01.2025). - TekcT : 371€KTPOHHBIN.

4, HuBopoxkuna, JI. 1. MHOrOMepHBIE CTaTHCTUYECKHE METOMBI B
skoHOoMUKe : yueOHuk / JI.M. HuBopoxkuna, C.B. ApxxeHoBckuil. — Mocksa :
PUOP : UHOPA-M, 2023. — 203 c. — (Bricmee obpazoBanue). — DOI:
https://doi.org/10.12737/21773. - ISBN 978-5-369-01621-3. - Tekcr
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1048326 (mara
obpamenus: 01.02.2025).

9.11epeyeHn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALNIMOHHOM CeTH
«AnTepuer»

1.Caiit http://www.statsoft.ru.
2.Dnekrponnas oudmmorexka (Www.bibliotekar.ru).
3.OnexTponHas oubmoreka UHAHCOBOTO YHUBEPCUTETA

(OB) http://elib.fa.ru/ (http:/library.fa.ru/files/elibfa.pdf)
4.911eKTpOHHO-O0MOIMOTeYHAas cucTeMa Znanium http://www.znanium.com
5. O6pazoBaTenbHbINA MOpTAT PUHAHCOBOIO YHUBEPCUTETA

10.MeToauyeckue ykasanus AJ1s1 00y4al0LIMXCH 110 OCBOCHHIO
AUCUMITHHBI

CamocTosiTenbHass  paboTa  CTYJIEHTOB  IPOXOAUT  ayJAUTOPHO U
BHEAYAUTOPHO. Opranuzanuu CaMOCTOSITEITbHOU paboThI CITY>KUT
y4eOHOTEeMaTUYECKUM TJIaH M3y4YeHUs AUCHUILIMHBL. B 9TOM miaHe yka3aHa
TEMAaTUKa JIEKIHUH, TMPAKTUYECKUX 3aHSATHUNA, BOMNPOCHI W 3aJaHUs A
CaMOCTOSITENIbHOTO U3yYCHUSI.

[Ipy moaroToBKE K  JIGKIMU  II€JIECOOOpPa3HO  MPEeIBAPUTEIHHO
MMO3HAKOMHTHCS C €€ COJICPKAHUEM 10 PEKOMEHI0BAHHBIM MOCOOUSIM U BBIICIIUTh
HauOosiee TpyAHBbIE BOMPOCHL. Bo Bpems Jekiuil cieayer KOHCIEKTHPOBAThH
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conepxkanue yekuu. [locie 3aHsATHi ciiemyeT MpoBEeCTH padOTy C KOHCIIEKTOM:
OTpENaKTUPOBATh  3amucH, OQOPMHUTH KOHCHEKT. Ilpm  odopmieHnn
1eecoo0pa3Ho  BBUICNATh — CHEUMAIbHBIM — 00pa3oM  Ha3BaHHS TEM H
(GOpMyIHPOBKH BOTIPOCOB, OCHOBHBIE OMpEEICHUS, (OPMYITHPOBKH TEOPEM H
npumepbl. ClenaHHble 3alUCH HY>KHO CBEpUTh C yYEOHUKaMH U y4eOHBIMU
OCOOUSIMU U B CITy4ae pacXOXKJIECHUN MPOKOHCYILTUPOBATHCS C MPEMOAABATEIIEM.

[Ipu moaroToBKE K MPaKTUYECKOMY 3aHSATHIO HEOOXOAMMO TOBTOPUTD WIIH,
€CJIM 3TO TpedyeTcs, U3YYUTh COOTBETCTBYIOIIUNA TEOpEeTUUYECKUl MaTtepuai. Bo
BpEMsl 3aHSTHS HYXHO TOYHO 3alMChIBaTh (DOPMYJIUPOBKU pEIIAEMbIX 3ajad,
BOIIPOCHI, YKa3aHU MPENoaBaTelis K pelIeHUIo U pa3oupaemsble pemienus. [locie
3aHATHH HEOOXOAMMO MPOCMOTPETh 3alMCaHHBIC PEIICHHUS W BOCCTAHOBHTH B
pelieHusAx uMeromuecss mpolensl. B cioywyae  3aTpynHEHHUN  OTMETHTH
COOTBETCTBYIOIINE 3aJ]aHUS M 0OPATUTHCS 3a KOHCYJbTAIIUEH K MPETO/1aBaTEeIo.
[IpaxkTrueckne 3aHATHS MPOXOJAT, KaK MPaBUJIO, B MHTEPAKTHBHOW (opme u
MPETNO/IaBaTellb YYUTHIBAET aKTUBHOCTh CTYACHTOB, HAIIPaBJICHHYIO HA PEIICHUE
MPEIOKCHHBIX 3a71a4, U B TIOMCKE OTBETOB HA BOTIPOCHI.

JIJIsl  yCIIeTHOTO OCBOCHHSI JAaHHOW MHUCIMIUIMHBI CTYJICHTaM CIIEAyeT
uMeTh onbIT paboTel B cucteme MS Excel u B makere Statistica.

11.I1lepevyenb NHPOPMANUOHHBIX TEXHOJOTHI, HCIIOJIb3YEeMbIX IIPH
OCYIIIeCTBJICHMH 00Pa30BaTeJILHOIO MpoLecca Mo JUCHUILUIHHE,
BKJIIOYASl MlepevYeHb He00X0AUMOr0 MPOrpaMMHOI0 odecnevyeHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIuiekT 6€31u1IeH3MOHHOTO MPOTPAMMHOTO 00ECTICUEHUS:

- Astra Linux, Libre Office; Python 3; PyCharm

11.2.CoBpemeHHbIE npodecCUOHANIbHbBIC 0a3bl JAHHBIX u
MH()OpPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:

He tpebytrorcs

11.3.CeptuduuupoBanHble OpOrpaMMHBIE M allapaTHble CpPEJCTBA
3amuThl THHOPMAITHH

He npexycmoTpeHst.

12.0nucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOH 1151
oCyIIecTBJIeHHsI 00Pa30BaTEJbHOI0 MPOLECCa MO AUCIUIJINHE

.HCKLII/IOHHBIC U IPAKTUUCCKUC 3aHATUS IIPOBOAATCA B MyJ'IbTHMGJIHfIHBIX
KOMIIBIOTCPHBIX KJIaCCax.

I[JI?I OCBOCHHMA AUCHUIIIIMHBI BO3MOXHO HCIIOJIB30BaHHUEC BBIYHCINTCIIBHBIX
CpPCACTB — CMapT(I)OH HJIA TUIAHIOCT, B Ka4CCTBC AOINOJIHUTCIIbHBIX HHCTPYMCHTOB
OopraHu3alnu U OCYIICCTBIICHUA O6paSOBaTeJ'II>HOF0 Impomecca.
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