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1. HauMeHOBaHMe TUCIUILINHBI

Jucuunnuna «KnacTepHblil aHaTU3»

2.IlepeyeHb IVIAHUPYEMBIX Pe3yJibTATOB OCBOEHHS 00pa30BaTeJbHO

nporpamMmsl (nepedeHb KOMIIETEHIUI) ¢ YKa3aHHEeM HHIUKATOPOB HX

AOCTHIKCHUA U INIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqum{ o TMCIOMIIJINHE

HNuctumnraa «KnactepHblii aHanu3» o00ecleunBacT HHCTPYMEHTapHid
dbopmupoBanus cneayronux komnereniumii: [TKTI-5.

HNuauxaropsl Pe3ynbTaTsl 00yyeHus (BJjaajeHus,
Kon HaumeHoBaHue AOCTHKEHHS YMEHHs U 3HAHMSA), COOTHECEHHBbIE C
KOMIIeTEHIIM U KOMIIETEHIIM U KOMIIETEHIIUH KOMIIeTeHIIUAMM/UHAUKATOPAMH
AOCTHKEHHUS KOMIIETEHIIUHN
3HaTh! MaTeEMaTUYECKUE METOIbI
00paboTKU U KIaccuPUKAIK TaHHBIX,
CrocoObI MX pean3alliy Ha S3bIKaX
IIPOrpaMMHUPOBAHNS;
1.JIemoHCTpUpyET
SHAHHC MCTONOB I | yyierp: mpoBoguTh 06PABGOTKY U
WHCTPYMEHTOB
UCCJIEJOBaHHE TaHHBIX B TAOIMYHOM
aHaJIM3a JaHHBIX U
Ipoleccope; UCHOJIb3Ys
MaIlIMHHOTO
CIIEMaJIM3UPOBAHHBIE MOTYIIH HA
00y4eHHS. P rl]l p Ay
2.JleMoHCTpUpYET ython
Crnoco6HoCTH 3HaHME NPUHIUIIOB
HPUMEHATE METOIBL | 6 iroToBKH 3HATEL: OCHOBHBIEC TPEOOBAHUS U
1 HHCTPYMCHTBI AHATUTHYECKOTO PEKOMEH/IallUU K MPECTaBICHUIO
aHajnsa JaHHBIX 1 000CHOBAHMS JAHHBIX, 0OCOOCHHOCTH UX
MaIIUHHOTO MHAHCOBO- BHU3yaJIU3alU
HKII-5 oby4erus npu SKOHOMHUYECKHUX
IIOATOTOBKE peLICHHiT. YMeTh: 1poBOAUTE 00PabOTKY
QHAJTMTUICCKOTO 3. Bnazeer JTAHHBIX, 0(OPMIISITH TOKYMEHTHI B
000CHOBaHUS HABBEIKAMH pacnpocTpaHeHHbIX (popMmarax,
(I)I/IHaHCOBO- HCIIOIB30BAHMUS IpOBOJUTH HATJISITHYIO
9KOHOMHUYECCKUX METOJIOB U BHU3yaJIM3allMI0 JaHHBIX
CLICHUI
p UHCTPYMEHTOB 3
AHAIM3A JAHHEIX H HATh: METO/IbI aHanH3g JAHHBIX, UX
KJ1accuukanuu, I bl
MaIIuHHOTO CCHUKALHH, CTIOCO
peanu3anuy aAIropuTMOB MAILIMHHOTO
o0Oy4yeHus mpu
oOyuenus Ha Python
MIOATOTOBKE
AHAJIUTUYECKOTO
YMerb: ucCiie10BaTh JaHHBIEC U
000CHOBaHMS

UCTIOJIb30BAHUEM TAOTUYHBIX
poleccopoB U mporpaMm Ha Python,
OPUMEHSATh MAIIMHHOE 00y4YeHUEe JUIs
UX KJIaccu(pUKaIu




3.MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlncrunianHa «KnacrepHslii aHaInu3» SIBIIICTCS 00s13aTENBHOMI
JTUCHUIUIMHON MOAYJsl Tpo@uis HaNpaBICHHOCTH MPOrpamMMbl OakanaBpuaTa
npoduist «AHaIU3 TaHHBIX U MIPUHATHE PEIICHUIN B YKOHOMUKE U (DUHAHCAXY.

N3ydenne nucuumivHbl 6a3UpyeTcsl Ha 3HAHUAX CTYJEHTOB, MOJIYYEHHBIX
B Mpoliecce MOATOTOBKM OakanaBpoB mo HampabieHuto 01.03.02. «[Ipuxnannas
MareMaTuka W uWHGOpMATUKa» IO CIEAYIIUM auciuruinHaM: «OCHOBBI
uH(OPMATHUKH, JIMCKPETHOU MaTeMaTUKH, «SA3b1KN u METO/IbI
IPOrpaMMUPOBAHUS». HNucuumnuna «IlpuknagHeie MOAECNIM W METOBI
dbakTOpHOTO, JUCKPUMUHAHTHOTO U  KJIACTEPHOTO  aHalu3a»  SBIACTCS
JOTIOJTHUTENIBHBIM ~ TEOPETUYECKUM M MPAKTUYECKUM  OCHOBaHUEM IS
MOCJICAYIOMNX MAaTeMaTHYECKUX W (DUHAHCOBO-d)KOHOMHYECKUX JIUCIUTLINH
MOJTOTOBKM MarvucTpOB, MCHOJB3YIOIIUX COOTBETCTBYIOIIUE KOJIMYECTBEHHBIC
METO/IBI.

4.00b€M TUCHUILIHHBI M BBl Y4e0HO# padoThI

Ounas popma oOydeHUS

Bupn yuyeOHoi padoTsl no gucuuivinde | Bceero (B 3/e n yacax) Cemectp 6
OO6mrast TpyA0EMKOCTh TUCIUTLTHHBI 3/108 108
AyauTOpHBIE 3aHITHS 34 34
Jlexkuun 16 16
[IpakTryeckue 3aHIATHS U CEMUHAPCKHE 18 18
3aHSTHS, B T.4.
CamocTtosarenbHas paboTa (B TOM UucCie 74 74
MOJrOTOBKA pedepaTa)
KonTposbhas
Bun Texyiero KoHTpoIs KonTponbnas pabora
pabota
Bun npomexxyTouHO# aTTecTanuu 3auer 3auer




OuHo — 3a04Hasg GpopMma 0O0yUeHHUS

Bua yueOHoii paborsl no qucuuminie | Bceero (B 3/e n yacax) Cemectp 7
OO6mas Tpym0EMKOCTh TUCITUTITHHBI 3/108 108
AyIuTOpHBIE 3aHATHS 24 24
Jlexum 8 8
[TpakTHdeckue 3aHITHS H CEMUHAPCKHE 16 16
3aHSTHS, B T.4.
CamocrositensHas paboTa (B TOM uncie 84 84
MOJrOTOBKA pedepaTa)
B €KYyILEro KOHTPO KontponsHas pabdorta KonrporsHas
HJ] TEKYIIET0 KOHTPOJIS HTPOJIbHAS T
ATeR P P p paborta
Bua npomexyTouHOI arTecTanuu 3aueT 3aueTt




5. Coaep:xanne TUCUUILTHHBI

5.1.Conep:xkanue pa3jiejioB TUCUUILTHHBI

Pasnen 1. KoppeasiumoHHBI aHAJIM3 MHOIOMEPHOH TIeHepaJIbHOMU
COBOKYIHOCTH

1.1. OcHOBHBIEC TOHSTHS.

1.2. ToyeuHble OLIEHKU MapaMeTpoB. [Iprmepsl BEIUUCIICHUST BHIOOPOYHBIX
XapaKTEPUCTHK.

1.3. Onenka 3HaUMMOCTH HAJIMYUS CBSI3H.

1.4. NntepBanbHble OIEHKH KOA(DPUIIUEHTOB KOPPEISIIH.

1.5. YacTHbIC 1 MHOKECTBEHHBIE KOPPEJISIIUU.

1.6. Meroasl mpoBepKa THUIOTE3bl O HOPMAJIBHOM paclpeieICHUN
reHepabHOW COBOKYITHOCTH.

Pa3znen 2. PerpeccOHHBIN aHAIU3

2.1. OCHOBBI JINHEHHOTO PETPECCUOHHOTO aHAJIN3a. Y PABHEHUE PETPECCUH.
WNuTtepBanbHbIC OIEHKH KOA(DPUIIUEHTOB PETPECCUH.

2.2. Iloka3arenu KauecTBa PErPECCUOHHON MOJIEIIH.

2.3. [TocTpoeHnne NpOrHo30B MO PErPECCUOHHON MOJIEIIH.

Pa3nen 3. MeToabl CHHKEHHSI PAa3MEPHOCTH MHOTOMEPHBIX MPU3HAKOB
3.1. MeTtox ri1aBHBIX KOMIIOHEHT.

3.2. JIu"elHas MOAeIb METO/A TJIABHBIX KOMIIOHEHT.

3.2. ®aKTOpHBIN aHAIN3.

3.4. MHOTOMEpPHOE IIKAIMPOBAHUE.

Paznen 4. MeToabl MHOTOMEPHOM KJIaccupuKanum
4.1. JInCKpUMHUHAHTHBIN aHAJIN3.

4.2. TIpobGiema kimaccupuKarmm.

4.3. luckpumMuHupytomue OyHKIIH.

4.4. KnactepHblid aHAIIN3.

4.5. NepapXxudeckue aaropuTMBbI.



5.2.Y4e0HO-TeMATHYECKHH IJIaH

Ounas gopma oOydeHUs

TpynoemMkocTh B 4acax

AynuTopHasi padora
Ne | HammenoBaHue Ipak CaMocT Dopmbl TEKYLIETO
n/ | Tembl (pa3iena) | gee 06 T/ceM P——— KOHTPOJISA
n AUCHUTLTUHBI ro e Jlekn HHAp Hasi yCcneBaeMocTH
un CKHe
e - pa6ora
TUS
KoppensunoHnHs!
W aHaIN3
1. MHOTOMEPHO 27 15 4 5 25
reHepaJbHOU
COBOKYITHOCTH CaMocTosITeTTbHBIC
PerpeccHOHHBI paboThl. YUacTue B
2. 27 10 4 5 25 pELICHNH 3a]1a4y Ha
aHajms MPAKTUYECKUX 3aHATHUSX.
Meropi CobecenoBaHus o
CHUMXXCHUS JOMAaIIHUM
3. pa3MepHOCTH 27 5 4 4 20 3amanusM. KoHTpobHas
MHOTOMEPHBIX pabora.
MIPU3HAKOB
MeTtoanl
4, MHOTOMEPHOM 27 4 4 4 4
KJaccuukanuu
Bcero no mucimmumue | 108 34 16 18 74




OuHo — 3a04Hasg GpopMma 0O0yUeHHUS

TpynoeMkocTh B 4acax

AynuTopHasi padora
Ne | HammenoBaHue Ipak CaMocT ®Dopmbl TEKYLIETO
n/ | Tembl (pa3iena) | gee 06 T/ceM P— KOHTPOJIsA
n AUCHUTLTAHBI ro e Jlekn HHAp Hasi yCIeBaeMOCTH
un CKHe
e - pa6ora
TUS
Koppensiuonnst
W aHaJIN3
1. MHOTOMEPHO 27 10 2 5 20
reHepaJbHOU
COBOKYITHOCTH CaMocTosITeTbHBIC
PerpeccHOHHBI paboThl. YUacTue B
2. 27 10 2 5 20 peIIeHNY 3a1a49 Ha
aHaIs MIPAKTHYCCKUX 3aHATHUSIX.
Meropi CobecenoBaHus o
CHUXXCHUS JOMAaIIHUM
3. pa3MepHOCTH 27 2 2 3 20 3amanusM. KoHTpobHas
MHOTOMEPHBIX pabora.
MIPU3HAKOB
MeTtoanl
4, MHOTOMEPHOM 27 2 2 3 24
Kiaccudukanuu
Bcero no mpucimmumue | 108 24 8 16 84




5.3.Coaep:kaHne NPaKTHYECKUX 3aHATHI

IlepeueHsb BONPOCOB 1151 00CY KACHUS HA ®opmbl
HaunmeHnoBaHue Tem
NPaKTHYECKUX 3aHATHUAX, PeKOMeHAyeMble NnpoBeIeHNsl
(pa3aesioB) AUMCHHUILIHHBI .
HCTOYHUKU U3 pa3aeioB 8,9 3aHATHH
Koppensiiimonnsiii ananu3 | Pemenue 3aga4 B ”HTEpaKTUBHOM opMme.
MHOT'OMEPHOHI PexomeHryemble HCTOUYHUKH 11.8, 9 IIpakTukym™m ¢
reHePAIbHOU MHTEPAKTUBOM
COBOKYITHOCTH
Perpeccuonnsbiit ananus Pemienue 3a1au B uHTEpakTUBHOM Popme.
PexomeHtyemble HCTOUYHUKH 11.8, 9 IpaxTrKym ¢
MHTEPAKTUBOM
Metoibl CHUKEHUS Pemienue 3a1au B UHTEpaKTUBHOM Qopme,
pa3sMepHOCTH IIPOBEPKaA CaMOCTOSITENIbHON paboThl U pa3doop IIpakTukym™m ¢
MHOTOMEPHBIX IIPU3HAKOB | omubok. PekoMeH1yeMble HCTOYHUKH 11.8, 9 MHTEPaKTHBOM
MeTo 11 MHOTOMEPHO Pemenne 3a1a4 B UHTEpakTHBHOU opme,
KJ1acCU(pUKaUU MIPOBEpPKA CAMOCTOATENBHON pabOThI U
pa3bop omubOK, ayIUTOpHAsT KOHTPOJIbHAS [TpakTukym c
pabota. PexomeH1yeMbie HCTOYHHUKH T1.8, 9 UHTEPAKTUBOM

[To cTpyKType npakTU4ECKUE 3aHATHUS COCTOAT U3:
1)  BBIOOPOYHOH MPOBEPKH KOPPEKTHOCTH BBIMIOJHCHUS JOMAIIIHETO

3aIaHus;

2)  pa3bopa THUIHUYHBIX OIIMOOK, BO3HHMKIIMX B CaMOCTOSTEILHOM

pabore;

3)  paccMOTpeHHs TEOPETHUYCCKHUX OCHOBAHHUH IS MPAKTUKHA TEKYIICH

TEMBI;

4)  pa3bopa IPAKTHYCCKUX METOJOB M PEIICHUS COOTBETCTBYIOIIHUX

3a1ad4;

5) KOPPEKTUPOBKH 3aJaHHH JIJIST CAMOCTOSITENIbHON paOOTHI CTY/IEHTOB.
6)  pelreHus 3a7a4 B UHTEPAKTUBHOUN (opMe.

10




6.IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE

AUCUMILVIMHBI, (POPMBI BHEAYIUTOPHOM CAMOCTOATEIbHOM PadoThI

6.1.1lepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOCHHE
AUCHHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEbHONH PadoThI

[lpu wm3yuennn aucuuIInHb «KimacTepHblii aHaMM3» 00s3aTENTbHBIMU
ABIIAIOTCS clenytoue GopMbl CaMOCTOATENLHON paboTHI:

) pa30op TEOpPEeTUYECKOTro MaTepuaia Mo NOocOOUAM, KOHCIIEKTaM
JIEKIUI WIH BUCOJICKIIUSIM;

) CaMOCTOSITEIbHOE U3YUEHUE YKa3aHHBIX TEOPETUUYECKUX BOIIPOCOB,;

) pelieHre 3a1a4 mo TeMam MPakTUYeCKUX 3aHATHH;

. BBITIOJIHEHUE JIOMAIITHEN paObOoThI;

. MOJITOTOBKA K 3a4ETY.

HaunmeHoBaHue TeM
(pa3nesioB) M CHUTIIMHBI

IlepeyeHb BOPOCOB, 0TBOAMMBIX

Ha CaMOCTOATECJIBHOEC OCBOCHHC

®opMbI BHEAYAUTOPHOMI
CaMOCTOSAITE/IbHOI padoThI

Koppensuunonsslii ananus
MHOTOMEpPHOM
reHepaJbHOU
COBOKYITHOCTH

PaGora ¢ yueOHoI1 tuTeparypoil.
Pa360p Bompocos o Teme
3aHATHS. BBITIOJTHEHNE TOMAaNTHUX
3aJ]aHu K KaXKJIOMY 3aHSTHIO.

Pa30op teopuu, uzydenue
TEOPETUUYECKUX BOIPOCOB,
perieHue 3a1ad no TeMam
MPaKTUYECKHUX,
BhITIOJTHEeHUE [[3 1
MOJrOTOBKA K 3a4ETy

Perpeccuonnsiit ananus

PaboTa ¢ yueOHOM TuTEpaTypOi.
Pemenne tunoBbIx 3aaa4. Pazoop
BOITPOCOB I10 TEME 3aHSITHSI.
Brinonnenue noMaiHux 3agaHui
K KOXJIOMY 3aHATHIO.

Paz6op Teopun, nuzydenue
TEOPETHYECKUX BOIPOCOB,
perieHue 3a1a4 o TeMam
MPaKTUYECKHUX,
BhInOJIHEeHHUE [[3 1
MOJTOTOBKA K 3a4ETy

MeTo1bl CHUKEHHS
pa3MepHOCTH
MHOTOMEPHBIX TPU3HAKOB

PaGora ¢ yueOHoit tuteparypoil.
Pemenne tumoBbIx 3ama4. Pazoop
BOIIPOCOB I10 TEME 3aHSTHSI.
BrimonaHenne qoManiHux 3agaHui
K K&XJI0MY 3aHATHIO.

Paz6op Teopuu, nuzydenue
TEOPETUYECKUX BOIPOCOB,
perieHue 3a1a4 o TeMam
MPaKTUYECKHUX,
BbINOJIHEHUE /I3 1
MOJTOTOBKA K 3a4eTy

11




6.2.IlepeyeHnb BONIPOCOB, 32/1aHUIi, TeM VI MOATOTOBKHU K TeKYIIEMY
KOHTPOJIIO

IIpuMepHbIii BADHAHT KOHTPOJIbHOM padoThI

1. JlaliTe onpeneeHue akCUOME PACCTOSHUSA?

2. [lepeuncnure, 4TO MIPUMEHSETCA B KJIACTEPHOM aHaIU3e?

3. [TepeuncnuTe kKaueCTBEHHbBIE MPU3HAKU KIACTEPHOrO aHaln3a?

4, [lepeuncnuTe KOIMYECTBEHHBIE TPU3HAKN KJIACTEPHOIO aHaau3a?

5. Kaxkoe cBoiicTBO KjlacTepa MOKa3bIBAET INIOTHOCTh?

6. B kakom metone Pesynbrupyromniye kiaacTepbl UMEIOT TEHIEHIUIO
OBITh ITPE/ICTABICHHBIMU (IIETTOYKAMH

7. B kakom MeTole UCHOJIb3yeTCcs ONTUMHU3ALMS  JUCIIEPCUU
BHYTPUKIJIACTEPHBIX PACCTOSIHUI?

8.  Uro mokasbiBaeT ['paduk cpenHUX 3HAYCHUN TPU3HAKOB?

Q. Jaiite onpenenenne MaHXATTEHCKOMY PaCcCTOSIHUIO?

10. Yro mosy4aeTcs B pe3yibTaTe 0cJIabJeHUsI KpUTEPUN YHUKATBLHOCTH
00BEKTOB?

11. aiiTe onpenesieHre MOHOKIAcTepy?

12. Tlpumepsl NpaKTHUECKOTO MCIOIB30BAHUSI METOJOB MHOTOMEPHOTO
CTaTUCTUYECKOTO aHAJIU3a.

13. Jlns HemapaMeTpu4ecKoil MO MeTo/1a HAMMEHBIITUX KBaIpaTOB B
ciiy4ae JuHeHHON (DYHKIIUM OJHOM IIepeMeHHON pa3paboTaiiTe alropuTMbI

14.  a) pacuera JOBEpUTEIBHBIX I'PAHUIL 11 KOAPHUIIMEHTOB MOCIIN;

15.  0) mpoBepKH THIOTE3 OTHOCHTEIHHO ITHX KO (DHUITUEHTOB.

16. JlokaxuTe, 4TO CyMMa MCXOJHBIX 3HAUYEHUN 3aBUCUMOM TIEPEeMEHHON
JIOJIKHBI OBITh paBHA CyMME BOCCTaHOBJICHHBIX 3HAUCHUIA.

17. Kpurepum KauecTBa perpecCMOHHON MOJICIIH.

18. Hcnonp3oBaHME HETAPAMETPUUECKUX OIEHOK MJIOTHOCTH IS

19. BoccraHoBneHUs 3aBUCUMOCTH.
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Kpurtepuu 0a/1bHO0# OLICHKH Pa3IMYHbIX (POPM TEKYIIEr0 KOHTPOJIS
yCIeBaeMoCTH

Kpurepun OamibHOW OLIEHKM PpA3NIMYHBIX (OPM TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH COJEPKATCS B COOTBETCTBYIOIIMX METOJAMUYECKUX PEKOMEHIAUAX
kadeapel «MaTteMaTuka 1 HTHPOPMATHKAY.

7.D0oH/1 OLIEeHOUYHBIX CPEACTB /ISl IPOBEAeHNsI MPOMEKYTOUYHOMH aTTecTAlNu
00y4arIMXxcs M0 JUCHUIINHE

[lepedyeHb KOMIIETEHLIMH C YKa3aHMEM HWHAMKATOPOB MX JOCTHUKEHUS B
Ipoliecce 0CBOEHUs 00pa30BaTeIbHOM MporpaMMel coaepkuTces B 11 1. «Ilepeuenn
IUTAHUPYEMBIX PE3yJIbTATOB OCBOEHUSI 00pa30BaTEIbHON MporpaMMel (MepeyeHb
KOMIIETEHIIMI) € YKa3aHWEM HHAMKATOPOB MX JOCTMXKCHHS W IUIAHUPYEMBIX
pE3yJabTaTOB 00YUYEHMSI 110 JTUCLUIUIUHEY.

OueHouyHble cpeacTBa MpEAHA3HAYEHBl [JIi KOHTPOJS U OLICHKH
00pa3oBaTeIbHBIX TOCTHKEHUI 00yUYaIOIINXCs, OCBOMBIIUX MPOTPaMMy Y4EOHOU
muciuIuinebl « TexHonoruu o0paboTKH TaHHBIXY.

@OHJI OLEHOYHBIX CPEACTB BKJIKYACT KOHTPOJBHBIE MAaTepUaibl IS
IPOBEJICHUS TEKYLIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALHH.

7.1 Onucanue moKa3aTejedi W  KpUTepHeB  OLEHHUBAHUA
KOMIIETEHLMH

Iliianupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOEHHUA
KOMIIETEHIIUH |«HeY/AOBJIETB| «Y/I0BJIETBO
(MHAMKATOPA | OPUTEIBLHO» | PHTEILHO»
AOCTUKEHU S
KOMIIETEHIIMH)

Onenounoe
«XOPOLIO» «OTJIHYHOY» CpeacTBO

IKII-5 Crioco0HOCTH MPUMEHSITH MeTOAbl U MHCTPYMEHTHI aHAJIHM3a JAHHBIX U MAIIUHHOIO
o0y4yeHHS] NPH TMOATOTOBKE AHAJUTHYECKOI0 O000OCHOBAHMS (PUHAHCOBO-IKOHOMHUYECKHUX

peleHuii.

1. JleMOHCTpUpPYET 3HaHUE METOJIOB U HHCTPYMEHTOB aHaJIM3a JaHHBIX U MAILIMHHOTO OOy4YeHHU .
3HATh: @parmenTta | Henomnnsle Cdopmuposa | Chopmupona | Bompocs! s
—IOJIOXKEHUS | pHOE IIPEICTABIICH | HHBIEC, HO HHBIE OLICHKHU 3HAaHUHI
TEOPUH IIPEACTaBIIE | U coAepKalye | CUCTeMaTude | U yMEHUH,
BEPOSITHOCTEN | HUE OTZCIIbHBIE CKHE 3a/laHUs B BUIE
U Mart. npo6ebl MIPEACTABIIEH | PACUYETHBIX
CTaTUCTHKH, IIPEACTABIICH | U 3a/1a4, TECTOBBIC
CBOMCTBA us 3alaHus
HEIPEPBIBHBIX

U JUCKPETHBIX

CIIy4aiHBIX

BEJIMYHH,

TUIINYHbIE
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IL1anupyemsle

YpoBeHb 0CBOEHMS

pe3yJbTaThl
OCBOCHHA
Ounenounoe
KOMIIETEHIIUH |«HEYJAOBJIETB| «Y/I0BJIETBO
«XOPOLIO» «OTJIMYHO» CpeacTBo
(MHAMKATOPA | OPUTEILHO» | PHUTEILHO»
AOCTHKEHUS
KOMIIETEHIIMH)
3aKOHBI
pacnpeeneHus
YMers: @parmenra | Hecucremaru | B nenom Cdopmuposa Bomnpocsr
—1oA0UpaTh pHOE YEeCKOoe YCIIELIHOE, HHOE YMEHUE JUIs
IO IXO ST I yMEHHE MpUMEHEHHEe | HO OIIEHKH
3aKOH YMEHHI coaeprkaliee 3HAHUU U
pacnpeneneHus OTJIEJIbHBIE YMEHUH,
TS npoOebI 3aJaHus B
MOJETUPOBAaHU yMEHHE BHJIC
s pacyYeTHBIX
HCCIIETyeMOT0 3ajad,
rokasarers, TECTOBBIE
OTIPENeNATh 3aJlaHus
€ro 4YHCIIOBbIE
XapaKTEPUCTHUK

Y MCTIOJIB3YS
AITOPUTMBI Ha
si3b1ke Python

2. JleMoHCTpHpYyET 3HAHKME MTPUHIIMIIOB OJTOTOBKU aHAIMTUYECKOTO 000CHOBAHMUS
(bMHAHCOBO-PKOHOMUYECKUX PEIICHUH.

3HaTh: ®parmenTa | Hemosabie Cdopmuposa | Cdhopmupos | Bompocsr mis
—OTpPaHUYCHUs | pPHOE IIPE/ICTABIICH | HHBIE, HO aHHbIE OLICHKH 3HAaHUU U
CYIIECTBYIOIIM | IPEACTaBIIE | Us coJepXaue | cucTeMaTude | YMEHH, 3aJaHus
X TEOPETUKO- HUE OT/EJIbHbIE CKHE B BHJIE
BEPOSATHOCTHBI poOeIIb MIPE/ICTABIIEH | PACUETHBIX
X MOJIenen, NPEACTABICH | WS 3a/1a4, TECTOBBIE
METO/Ibl MaT. us 3a/1aHus
MO/JIEIMPOBAHU
sl U3 CMEXHBIX
obnacreii
YMeTs: O®parmenra | Hecucremaru | B nenom Cdopmuposa | Bompocs! ans
—IpPOBEPATh pHOE YECKoe YCHENIHOE, HHOE YMEHUE | OIICHKU 3HaAHUI
3HAYUMOCTb yMEHUue NPUMEHEHUE | HO 1 yMEHHUI,
MOCTPOCHHOM yYMEHUMI cojepxaniee 3a/laHusl B BUJE
MOJIENH C OT/EJIbHbIE pacyeTHBIX
HCIIOJIb30BAHNE pooebl 3a/1a4, TECTOBBIE
M MOJyJei yMEHUe 3a/1aHus
Statistics,
Pandas Python,
BBIOMpPATH
OINTUMAJIbHBIN
crnoco6
perieHus
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IL1anupyemsle
pe3yabTaThbl
OCBOCHUA
KOMITeTEHIIM U
(uHAUKATOpA
AOCTHKEHU S
KOMIIETEHIIMH)

YpoBeHb 0CBOEHMS

«HEeY/10BJIETB
OPHUTEJBHO»

«Y/1OBJIETBO
PHUTEJIbHO»

«XOpOLIO»

«OTJIHYIHO»

Onenounoe
CpeacTBO

[OCTaBJIEHHOM
3a7a9u

3. Bnaneer HaBbIKaMu MCIOJIb30BaHUSI METO/I0B U MHCTPYMEHTOB aHAJIW3a IaHHBIX U
MAIlIMHHOTO O0YYEeHHS TIPH MOITOTOBKE aHAIIUTUUECKOTO 000CHOBAHMS

3HaTh: ®parmenra | Henosiabie Cdopmuposa | Chopmupoa | Bompocs! s
—CTaHJapTHBIC | PHOE IPEJCTaBICH | HHbIE, HO HHBIE OIIEHKH 3HAHUH
AT OPUTMBI MpescTaBie | Us coJiepKalllue | CUCTeMaThye | W yMEHUH,
MIPOBEPKHU HUE OT/IeIbHbIE CKHe 3aJlaHus B BUJIE
CTaTUCTUYECKHU poOeIIb NPEJICTaBIEH | pacueTHBIX
X THUTIOTE3, NpPEJICTaBIECH | U 3aJa4, TECTOBbIE
COCTaBJICHUS us 3aJlaHus
BEPOSITHOCTHBI
X MoJenen
0COOEHHOCTHU
UX pean3aiuu
Ha Python
YMeTs: ®parmenra | Hecucremar | B uenom ChopmupoB | Bompocs mis
-C TIOMOIIBIO pHOE UYECKoe YCIICITHOE, aHHOE OIICHKHU 3HAHUI
s3bika Python | ymenue MPUMEHEHUE | HO YMEHHE Y YMEHUM,
co3aBaTh Mar. YMEHHH cojieprkaiiee 3aJaHus B BUJIE
MoJenu OT/IebHbIE pacueTHBIX
peasIbHbIX poOeIb 3aJa4, TECTOBbIC
SKOHOMHYECKU yMEHHE 3alaHus
xulT
IIPOLIECCOB.

7.2 3ajaHusl WM UHbIE MATEePHAJIbl, HEOOXOAUMbIE JIJIsl OLlEeHKHU
3HAHUY M YMEHU I, XapaKTepU3yIuX ()OPMUPOBAHNE KOMIIETEHIIM B
npouecce ocsoenusi OII BO

7.2.1 Bonpocel 0152 oyeHKu 3HAHUIL U YMEHUIl, XAPAKMePU3YIuiuUx
¢opmuposanue komnemenyuii

HIudp Bomnpocsr IIpaBUIIBHBIN OTBET
KOMIIETCHIIUU
[IKTI-5 1. Kakag ToueuHas ONEHKA SBISETCS | JUCHIEPCHS
CMEIEHHOM?
2. Kakoil crar. kpurepuil ucrosb3yercs Ais | kpurepuil CTbrofeHTa
[POBEPKH  3HAYMMOCTH  OTJIMYUSA  K-Ta
KOPPESLUYU OT HYJSI?
3. Kakoi kpurepuii wucnons3yercs il | kputepuil Ilupcona wnmm
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[IPOBEPKU COOTBETCTBUS 3aKOHa
acrpeesieHUs HOpMaJIbHOMY 3aKOHY?

kpurepuii Koamoroposa

4. Kaxoi cronberny B Ttabimmie MS Excel
MOKAa3bIBACT FpaHI/IHI)I I/IHTCpBaJIBHOI;'I OLICHKHA
K-TOB perpeccun’?

"Bepxuue 95%», «HMKHUE
95%>»

5. Kakoil mokasaTenb OLEHUBAET CPEIHUU
KBaJIpaT OTKJIOHEHHUS OT Cpe/iHero?

JUCTIepCUs

6. UeMm BbI3BaHAa HM3MEHYHMBOCTH TOYEYHBIX

BBIYMCIICHUEM IIO BI>I60pKe

OIICHOK [TapaMeTpoB? u3 reHepaJbHOU
COBOKYITHOCTH

7. Kakue mpusHaku cienyetr BeiOupath 1uist | [lokasbpiBaromme

COCTaBJICHUS MHOTO(aKTOPHOM | KOPPEIAIHIO, 3HAYUMO

€rpecCMOHHOMN Mojenu?

OTJINYHYIO OT HYJISI

8. Kakoii 3ak0oH pacripeiesieHust ONUCHIBACTCS
KpuBoi ['aycca?

HOpPMAaJIbHbIN 3aKOH

9. OT 4ero 3aBUCHUT JOCTOBEPHOCTH OLIEHKH

oT oObemMa BBIOOPKH H

CpeHEero 3Ha4eHHsl moKa3aress? JIUCTIEPCUHT

10. Kak wmeHsieTcst cTaHzapTHas OIIMOKAa| yMEHBLIAETCS

CpelmHero  TpH  YBEIWYEHUH  0oObeMa

BBIOOPKH?

11. Kak Ha3pBalOT 3HA4YCHHUS, KOTOPHIE | BRIOPOCHI

CHJIBHO BbIOMBAIOTCS M3 HabOpa JaHHBIX, HE

BIMCHIBAIOTCS B MOJENb M0 Kakoi-11bo

MpUYrHE?

12. Kakue ¢opmarel ¢aiiioB ¢ AaHHBIMH | JHOOBIE, €CIH  AJITOPUTM

MOJKET 3arpyXaTh NporpaMMa, HarrcaHHast
Ha Python?

MOXET X 00paboTaTh

13. Kak onpeaenuTs, Ha CKOJIbKO HHTEPBAJIOB
HaJ0 pa3OUTh AMana3oH 3HAYCHUI MpHU3HAKa
IJ1st ipoBepKu kputepus [Tupcona?

o gopmyne Crepkecca

14. Kakoil KpuTepuil HCHOJIB3YEeTCS A
[TPOBEPKU 3aKOHA pacnpeesieHus?

kputepuii I[lupcona wunu
kputepuii Konmoroposa

15. Kax Ha3bIBaeTCs Ioka3arelb,
OIICHUBAIOIINI B3aMMOCBS3b JIBYX BEJTHYUH?

K02 PUIUEHT KOppeIsaun

16. Kakas cratuctuka HOpUMEHSIETCA JUIs
CpaBHEHHUSI IBYX JAUCIIEPCHIA?

Oumiepa

17. Ecnu Hamo mHpoBepuThb, YTO CpeaHee
0OJIbIIIE OTIPENICTICHHOTO 3HAUCHUS, TO KaKoi
KpUTEpU HAZI0 TPUMEHUTH?

kputepuii CtprogeHta (t-
CTaTUCTHKA)

18. Kakoil wmeron mnpuMeHsieTcs Ui
orpesieneHuss Ko3((GUIMEHTOB JITUHEHHOU
perpeccun?

METO HAauMMCHBIIINUX

KBaaApaToB

19. Kakue 3HaueHus yaiie BCero NpuHUMAaKOT
BEJIMYMHBI, TOTUUHSIOIIUECS HOPMAJIbHOMY
BaKOHY pacnpeneneHus ?

3HA4YCHUA BO3JIC CPECAHETO

20. B uem cMblcn npaBuiia 3 curma?

OTKJIOHCHUC OT CPCOAHETO

0oJee yeM Ha 3
CTaHJAPTHBIX OTKJIOHCHUS
MaJIOBEPOSITHO
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7.2.2 Ilpakmuxko-opuenmupogannvie 3a0anus

HIngp IIpakTHuko- IIpaBHIbLHBIH OTBET
KOMIIEeTCHIUH OPHEHTHPOBAHHbIE
3alaHus
[TKH-2 1. Hanmmure nporpammy, f=open(GAZP.csv'T)

KOTOpa?I CUUTACT TAaHHBIC B
4-m cToab1ie TaOIHIBI B
¢aiine “GAZP.csv”’ B
CITHCOK

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

2. Hanummre nporpammy,

3arpy’kKaronryro TaOIuIy u3
¢aiina kak data frame

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

3. Hanmumure nporpammy,
OIICHUBAIOIIYIO IIEHTP
pacripeneieHus TaHHbBIX,
COZIEPIKAIUXCS B CIIMCKE Y.

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

4. Hanumwure nporpaMmy,
COCTaBJISIOLIYIO CJIOBaphb,
/i€ KIIFOYM — Ha3BaHUS
rokasarenei (cpeaHee, CT
OTKJIOHCHHE), & 3HAUCHUS —
WX BEJIMYHUHBI.

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
dict_y=dict_y={'cpennee:mean_y,'ct
oTKJIOHeHue" :stdev_y}

5. Kak MoxHO
HMIIOPTUPOBATH (DYHKITHIO
mean() u3 OUOIMOTEKH
statistics, 4TOOBI He
yKa3bIBaTh Ha3BaHHE
OubIMoTeKH npu eé
UCIIOJIb30BaHUM?

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

6. Beruncnure
kKod(hpuIMeHT Bapualuu B

Python

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
if mean_y !I=0:

c_var=stdev_y/mean_y
else:

C_var='He CyIIeCTBYET, T.K. cpeaHee paBHo 0'

7. IlocunTaiite pa3zmax
JTAHHBIX 110 CIIUCKY Y

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

8. Iloctpoiite rpaduk mo 3
TOUYKaM, UCIIOJIB3Ys
6ubnmotexy matplotlib

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

y=[241]

plt.plot(x, y)

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

plt.show()

9. Hanmmre nporpamMmy
JUIsl HOCTPOEHUS TpaduKa 1o

import matplotlib.pyplot as plt
import pandas as pd

df = pd.read_csv('fdata.csv', sep="', parse_dates=True,
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3arpyKeHHOHU U3 Qaiinaa
Tabnuie

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

10. ITocuuTaiite

k03 punmeHT KoppensIuun
[Inpcona mexnay nByMst
MIOKa3aTeIsIMH

import numpy as np

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

11. IlocunTakiTe JHEBHEIE
JTOXOJHOCTH aKITHi

«l"a3mpom», UX cpeaHee u
CTaHJapTHOE OTKJIOHEHHE

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[i1-x[i-1])/x[i-1]
print(mean(d),stdev(d))

12. Haligute cpeau Bcex
3apaboTHbIX TaT (Wage)
CaMyI0 BBICOKYIO H
3aIHIINTE 3TO 3HAYCHHE B
nepeMeHHyto rich.
IlocuuTaiiTe, CKOIBKO
3apabaThIBAIOT COTPYIHUKA
3a rox (Wage) BmecTe,
COXpaHUTE 3HAYECHHE B
nepeMeHHo total.
BriBenuTe pesynbTaThl KoJa
yepe3 3amaTyto: rich, low,
total.

import pandas as pd

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

low = tablel.Value.min()

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

13. Hanummure nporpammy,
KOTOpasi 3arpy3ut u3 gaiina
TabIUIy C JAHHBIMU 110
COTPYJHHKAM U MOCYUTAET
CpeaHuil Bo3pact,
OKPYTJICHHBIN JIO LEIBIX
(cronberr Age)

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

14. Hanumure nporpammy
Ha Python ns moctpoenus
JBYX WK OoJiee JIMHUM C
JIETeHIaMH, Pa3InYHOU
IIMPHUHBI U LBETA.

import matplotlib.pyplot as plt
#linel

x1 =1[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. Hanumnre nporpammy
Ha Python a5 oroGpaskeHust

import datetime as DT
from matplotlib import pyplot as plt
from matplotlib.dates import date2num
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CETKH U HApUCYHUTE
JTUHEHHBIE TpaduKu
3HAYECHUS 3aKPBITHS
Alphabet Inc. B mepuon c 3
okTs10pst 2016 roma o 7
okTs10pst 2016 rona.
Hactpow nuann ceTku ¢
peHIepUHTOM C OOJbIIeH
CETKOM (OCHOBHOM CETKOM) U
MEHBIIIEH CEeTKa
(BTOpOCTEIIEHHAs CETKA).
BxurounTe ceTky, HO
OTKITIOYHTE TATOYKH.

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

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

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

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

(DT .datetime.strptime('2016-10-07", "%Y -%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="o0ff") # turn off bottom ticks
plt.show()

16. Hanummure nporpammy
Ha Python mns oToOpakeHus
TUCTOTPaMMBI
HOMYJISIPHOCTH SI3bIKOB
IPOrpaMMHUPOBAHUSL.

import matplotlib.pyplot as plt

x = [Java', 'Python', 'PHP', JavaScript', 'C#, 'C++1]
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. Hanumure nporpammy c
VICII0JIb30BaHUEM MO YISt
Pandas mis ynanenus
HOCJIEHUX N CTPOK
TaOJIMIIbI, 3aITMCAaHHOM B

CTPYKTYPY HAHHBIX
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(dfl)
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18. Pemute 3amauy Ha
MMOCTPOCHUE JIMHENHON
perpeccuu mo JByM CHUCKAM
YHCJIOBBIX 3HAYEHU I

import numpy as np

from sklearn.linear_model import LinearRegression
x = np.array([5, 15, 25, 35, 45, 55]).reshape((-1, 1))
y = np.array([5, 20, 14, 32, 22, 38])

model = LinearRegression()

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 TecroBble 3anaHus IIpaBunbHBIN
KOMIIETEHIUU OTBET
[TIKH-2 1. YUro U3 HWXKE MEPEYUCICHHOTO, OTHOCHUTCSA K

oOyuatoleil BbIOOpKe?

1) knaccudukanus JaHHBIX

2) 00BEKTHI C U3BECTHBIMH OTBETAMU
3) anropUTM pEmarIui PyHKITHIO
4) HeT BEpHOTo OTBETA

2. OOBEKTHI COCTOAT U3 IPU3HAKOB?
1) Her

2) na

3) B 001mIem citydae Helb3s CKa3aTh
4) HEeT BEPHOTO OTBETA

3. Yro He sABISETCAs JaHHBIMM B MAaIIUHHOM
00y4yeHuun?
1) maTpuibt
2) 0OBEKTHI
3) npu3HaKu
4) anroput™m

4. 3amava kiaccudUKAIUU - ITO:

1) MHOeCTBO 00BEKTOB, pa3/ICJICHHBIX Ha KJIACCHI
2) HccnenoBanue BIMSHUE OJTHOTO HMJIM HECKOJBKHX
IPH 3HAKOB HAa OOBEKT

3) Omnpenenenue nopsaka MpuU3HaKa COrIaCHO PaHTy
4) HeT BEPHOI'0 OTBETA

5. 3agaua perpeccu - 3T0:

1) MHOKECTBO OOBEKTOB, pa3AelCHHBIX Ha KIACCHI

2) uccrienoBaHue BIUSHUE OJHOTO WU HECKOJIBKUX
PU3HAKOB Ha 0OBEKT

3) ompeneneHue MpU3HaKa COrJIacHO PaHTy

4) HeT BEpHOTO OTBETA

6. 3ajaya paHXMPOBAHUS - ITO:

1) MHOXXECTBO OOBEKTOB, Pa3/IeIEHHBIX Ha KJIaCChl

2) uccnenoBaHHUE BIIMSHHUE OJIHOTO HMJIM HECKOJBKUX
IPU3HAKOB Ha OOBEKT

3) onpeneneHue NprU3HaKa COTJIACHO PaHTy

4) HeT BEpHOTO OTBETA

7. UTo CIyXUT WHAWKATOPOM OINMOKH A 3amay
Kjaccuukanum?
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1) wla.z) = [a(z) # y')(z)]
2) ¢la,x) = a(z) —y's)(x) |

3) wla,z) = (a(x) —y'+)(x))'2)
4) HeT BEpHOIo OTBETA

8. Kak d¢opmyna mnoxxomut mnsi aOCOITFOTHOTO
3HAUEHUs OLIMOKM 7S 3a7a4 perpeccun’?

1) ¢la,x) =] a(z) —y'*)(x) |

2y wla,x) = (a(z) —y's)(x))'2)
3) wla,z) = [a(z) # y'+)(z)]
4) HeT BEpHOTo OTBETA

9. Uto sBisieTCS KBaIpaTUYHOU OIIMOKOM JIJIs 3a1a4
perpeccun?

T

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

3) wla, ) =] a(z) —y')(z) |
4) HEeT BEPHOTO OTBETA

10. BriGepute HEBEpHBIC YTBEPKICHUS.

1) kyacc 3TO MHOXKECTBO OOBEKTOB C OIMPEACICHHBIM
3HAUYEHUEM

2) B 3amayax pErpeccuud JIOMyCTUMBIM OTBETOM
ABIIIETCS JEWCTBUTEIBHOE YHCJIO WM YHCIIOBOM
BEKTOD

3) B 3a1auax paHKUPOBAHHUS OTBETHI MTOJTYYAIOT CPa3y
Ha MHOJKECTBE 0OBEKTOB

4) o06macTd MUHUMAaJIbLHOTO O0BbEMa C JIOCTATOYHO
[JIaIKON rpaHuLei SIBJISIFOTCS OCHOBHOH
COCTABJISIONICH 3aJ1a4 PAH)KUPOBAHUS

11. Kakasi, u3 HUKE TIEPEUUCIICHHBIX 3aj1a4, SBJISETCA
3amauelt kinaccudukanuu Ha 4 kiacca?

nY = {0, 1M

2) Y = {0.1}

3) ¥V = {—1:+1}
5 Y = {1,2.3,4}

12. B 3amauax knaccuuKanuy Ipu3Haku MOTYT OBIThH
CTPOKOBBIMH, BEIIECTBEHHBIMH, YACIOBBIMH.

1) Jla

2) Her
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3) Ilepeuncnens! He Bce
4) Henb3s nath yHUBEpCaIbHBIA OTBET

7.3.TunoBble KOHTPOJIbHBIC 3aIlaHUA WJIH HHBIC MaTCpHUaJIbl,
HCOﬁXO)II/IMI)Ie JIA OHCHKH HHIUKATOPOB JOCTH/KCHUA KOMHeTeHHI/Iﬁ,

YMEHMH U 3HAHUM

MPUMEHSTH METOIbI
Y UHCTPYMEHTHI
aHaJlM3a JaHHBIX U
MalIMHHOTO
00y4eHHS TIpH
MOATOTOBKE
AQHAJIUTUYECKOTO
000CHOBaHUS
(hrMHaHCOBO-
HKOHOMMYECKUX
peleHn
(ITKTI-5)

K IpE€ACTaBJIICHUIO JaHHBIX, 0COOEHHOCTH HX
BHU3YyaJIM3alluH

YMeTh: 1poBoAUTH 00pabOTKY JaHHBIX,
0pOPMIIATH TOKYMEHTHI B paCpPOCTPaHEHHBIX
(hopmarax, MPOBOIUTH HATJIAIHYIO
BU3YaAJIU3AlMIO TAHHBIX

3HaTh: METO/IbI aHAIM3a JAHHBIX, CIIOCOObI
Ha Python

YMerb: uccienoBaTh JaHHbIE U
UCIIOJIb30BaHUEM TAOJIMYHBIX ITPOLIECCOPOB U
nporpamMm Ha Python, npumensTs MamimHHOE
oOy4yeHue A UX KIacCu(pUKauu

3HaTh: OCHOBHBIC TPEOOBAHMS M PEKOMEH 1IN

peaiu3anuu aJIrOpuTMOB MAllIMHHOT'O 06y‘leHI/I$I

IIpumepsl
HaumeHoBanu Pe3yabTaThl 00yueHusi (YMEHUSI M 3HAHUS), THIIOBEIX
e COOTHECEHHBbIE ¢ HHIAHKATOPaMU
KOHTPOJIbHBIX
KOMMeETEeHI[UH JMOCTHKEHHUS] KOMIMETEeHIIUN .
3ajaHuii
[Toctpoenne nuHEHON
3HaTh: MaTEMaTUYECKHE METO/Ibl aHATIN3A U MHOTO0(haKTOPHOM
00pabOTKM JAaHHBIX, CIOCOOBI UX peau3alliil Ha | PErpeccuu B
SI3BIKAX MPOTPAMMHUPOBAHHS; TaOJIMIHOM
IIPOLIECCOPE;
YMeThb: NpoBOANTH OOPabOTKY M UCCIICIOBAHKE peainzanus
JAHHBIX B TAOJIMYHOM IMPOLECCOPE; HCIIONIB3YS aHAJIOTHYHOTO
CHoCoBHOCTE CIIeNMaIM3UPOBaHHbIE MOAYIH Ha Python anroputMa Ha Python

Crarucrtuueckas
00paboTka
MAapKETUHTOBOM
uHpopmaruu B
TaOJIMYHOM IIPOLIECCOpe
(ommcarenbHbBIC
CTaTHCTUKH, CPAaBHEHUE
CpeIHUX,
KOPPEJSAIUOHHOTO-
PErpeCcCUOHHBIM
aHajmn3)

3agaHus Ha
BBLIIIOJITHEHHE
KJIACTEPHOTO  aHaju3a
o AMITUPUYECKUM
IaHHBIM B TaOJIMYHOM
mpoleccope 4 Ha
Python
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IIpuMepsl 3a1aHUA K 3a4eTy

1. KakuMm MeTonoM KitacTepHOro aHanusa siBisiercss Meron k-cpeanux?

2. Metonom k-cpenHux HEOOXOIUMO pa3/IeTUTh MHOKECTBO OOBEKTOB
Ha 3 rpymnmbl. CKOJBKO KIAcTepoB OyneT o00pa30oBaHO IO 3aBEPIICHUU
KJIACTEpU3aLU?

3. [Ipy wucnonb3oBaHUM METOAA TMOHWCKAa CryIIEHUH HEoOX0IUMO
YKa3bIBaTh KOJUYECTBO KIACTEPOB?

4, Matpuiia pakTOpHBIX HATPY30K CUMMETPUYHAS?

5. CKOJIbKO TUCKPUMHUHAHTHBIX (PYHKIIMI HEOOXOJMMO MOCTPOUTH MPHU

HaJIU4YUH TPEX KJIaCCOB?

IIpumep 3a4eTHOrO OMIIETA

Buaer Nel
1.  Ouenka kayecTBa IMHEHHO! PErPECCHOHHOMN MOJIEIIH.
2. UmeroTcs JaHHBIE 33 HECKOJBKO JIET O TOpProBoM ob6opore Y

3amaJHOTEPMAHCKOTO TMPEANPHUATUS W ero pacxogax Ha pekinamy X. JlaHHBIC
IpeICTaBJICHBI B Ta0I. 4.

Tabmuna 4.

Pacxoip1 Ha peKJIaMmy ¥ TOPTOBBIH 000POT MPEANPHUSITHS.
Tompr, t 68 |69 |70 |71 |72 |73 |74 |75
Pacxompl Ha pekitamy X(t), ThIC. MApOK 4 4 5 6 8 8 10 |11
Toprossiit 060por Y(t), MIH.MapoK 4 5 6 6 8 10 |12 |13

Breruncnure nuHEHHBIN KO3(PGUIUEHT KOPPEIAINA MEXIY CIydaiHbIMU
BenrnunHaMu X 1 Y. C MOMONIBI0 METO/Ia HAUMEHBIINX KBAJIPATOB ONpPEIEIUTE
KO3 GUIMEHTHI JIMHEHHOM perpeccun Y = aX + b.

8.IlepeyeHb OCHOBHOM U JONOJTHUTEIHLHOU YU4eOHOM JTUTEPATYPHI

a) OcHoBHas:

1. Koznos, A. 0. Cratuctnueckuii ananu3 nanasix B MS Excel : yaeOHoe
nocobue / A.}O. Kosnos, B.C. Mxutapsia, B.®. [lIlumos. — Mocksa : UHOPA-
M, 2023. — 320 c. — (Bwicmee oOpazoBanme: bakamaBpuar). — DOI
10.12737/2842. - ISBN 978-5-16-004579-5. - Tekcrt : anekrponnsbiii. - URL:
https://znanium.com/catalog/product/1907518 (nara oopamenus: 01.07.2024).
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2. I'oGapeBa, . JI. busnec-ananutuka cpenactsamu Excel : ydyeOHOe
nocobue / S.JI. T'obapesa, O.}O. I'opoxenkas, A.B. 3onoraprok. — 3-¢ u3f.,
nepepad. u gon. — Mocksa : Byzosckuit yueOnuk : UHOPA-M, 2023. — 350 c.
+ Jlomn. matepuansl [DnexTponHsiil pecypc]. - ISBN 978-5-9558-0560-3. - Tekct

anexktpoHHbii. - URL: https://znanium.ru/catalog/product/1893969 (mata
obpamenus: 01.07.2024).

0) JlomosiHUTEIbHAS:

3. HaraeBa, . A. OCHOBBI aJIrOPUTMU3ALMN U TIPOTrPaMMUPOBAHHSL:
OpakTUKyM : yuebHoe mocobue / U. A. Haraesa, M. A. Ky3nenos. - Mocksa :
bepnun : upexkr-Menua, 2021. - 169 c. - 9bC YHuBepcurerckas 6ubinoTexa
ONLINE. - URL: https://biblioclub.ru/index.php?page=book&id=598404 (mara
obpamienus: 17.01.2023). - Tekct : 31EKTPOHHBIH.

4, HuBopoxkuna, JI. 1. MHOroMmepHele CTaTUCTUYECKUE METOJBI B
skoHoMmHuKe : yueOnuk / JL.U. HuBopoxkuna, C.B. ApxeHoBckuil. — MockBa :
PUOP : UHOPA-M, 2023. — 203 c. — (Bsicuiee obpazoBanue). — DOI:
https://doi.org/10.12737/21773. - ISBN 978-5-369-01621-3. - Tekct
anexktpoHHbli. - URL: https://znanium.com/catalog/product/1048326 (mara
obpamenus: 01.07.2024).

9.IlepevyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«AnTepHeT

1.Caiir http://www.statsoft.ru.
2.DnexrponHas oubanorexa (Www.bibliotekar.ru).
3.0nekTpoHHas 6nbamorexka OUHAHCOBOTO YHUBEPCHUTETA

(OB) http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)
4.911eKTpoHHO-0MOIMoTeuHas cucreMa Znanium http://www.znanium.com
5. O6pa3zoBaTenbHbIi TopTan OUHAHCOBOTO YHUBEPCUTETA

10.MeTonuyeckue yKazaHus sl 00y4alOUIUXCH 10 OCBOCHHIO
AUCUMILTHHBI

CamocTtosTenbHass paboTa  CTYJEHTOB MNPOXOAUT  ayJAUTOPHO U
BHEAYAUTOPHO. Opranuzanuu CaMOCTOSITEIbHOU paboThI CITYKUT
y4eOHOTEeMAaTHYECKU TIJIaH HM3y4YeHUs AWCIHUIUIMHBL. B 3TOM mimane ykaszaHa
TEeMaTUKa JIEKIWH, MPAKTUYECKUX 3aHATHM, BONPOCHI M 3aJaHusd  JUIA
CaMOCTOSITEILHOTO U3YUYCHHUS.

I[Ipy noaroTroBke K JIGKUUM  IE€JI€COO0pa3HO  MpeABAPUTEIBLHO
MMO3HAKOMUTHCS C €€ COJICPKAHUEM 10 PEKOMEHAOBAHHBIM OCOOUSAM U BBIJEIUTH
HauOosiee TpyAHbIE BONpockl. Bo Bpemsi jekuuil cieayeT KOHCHEKTHUPOBATh

24


http://www.bibliotekar.ru/
http://www.bibliotekar.ru/

coneprkanue nexuuu. Ilocne 3aHATUi ciegyeT NpoBECTH pabOTy C KOHCHEKTOM:
OTpedaKTUpOBaTh  3amucu, OQopMUTh  KOHcmekT. Ilpu  odopmieHun
LEeNeco00pa3sHO  BBIAEIATh  CHELHUAIBHBIM  O0pa3soM  Ha3BaHUA TEM U
(OpMyJIHPOBKH BONPOCOB, OCHOBHBIE OINpEEiAeHUs, POPMYIUPOBKH TEOPEM U
npumepbl. CrelaHHble 3aliCH HYKHO CBEPUTh C y4Y€OHUKAMH U Yy4€OHBIMU
NOCOOMSIMU U B CIIydae PacX0oxkACHUHM IPOKOHCYIbTUPOBATHCS C IPENOAaBaTEIEM.

[Ipu moAroToBKE K MPaKTUYECKOMY 3aHSATUIO HEOOXOIUMO TOBTOPUTH WIIH,
€CJIM 3TO TpeOyeTcs, U3YUUTh COOTBETCTBYIOUIUI TeopeTHueckuil MaTepuai. Bo
BpeMsl 3aHATHUS HY>KHO TOYHO 3alUChIBaTh (DOPMYJIMPOBKM pEIIAEMbIX 3ajad,
BOIIPOCHI, YKa3aHUs IPENO01aBaTelsl K PelIeHUI0 U pa3oupaemsle perieHus. [locne
3aHATHH HEOOXOJMMO MPOCMOTPETh 3aMHMCAHHBIE PEIIEHUS U BOCCTAaHOBUTH B
pelieHus X —uMmermuecss npobensl. B ciydae  3aTpyAHEHME  OTMETUTH
COOTBETCTBYIOILIUE 3aJaHUSI U OOPAaTUTHCS 3a KOHCYJIbTALMEN K MIPETOAABATENIO.
[IpakTuueckue 3aHSATHS MPOXOMAST, KaK MPAaBUIO, B MHTEPAKTUBHOM (opMe U
[IpEIoAaBaTelb YUYUThIBACT AKTUBHOCTD CTYJAEHTOB, HAIIPABICHHYIO HA pPEILICHUE
IIPEJIOKEHHBIX 3a/1a4, U B IOUCKE OTBETOB HA BOIIPOCHI.

JIns ycnemHoro OCBOCHMS JaHHOM JMCUMIUIMHBI CTYAEHTAM CIIEAyeT
uMeTh onbIT paboThl B cucteMe MS Excel u B makere Statistica.

11.Ilepeyenb MHPOPMAUOHHBIX TEXHOJOTHH, UCIIOJIb3YEeMbIX IIPH
OCYHIECTBJICHUHU 00Pa30BATEIBHOI0 MPOLECCA MO JMCIUIINHE,
BKJIIOYAas NepevyeHb He00X0AMMOro NPOrpaMMHOro odecredyeHust 1
HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

11.1. KoMrmiekT 6€31uIIeH3NOHHOTO TPOrPaMMHOT0 00€CTICUCHUS:
- Astra Linux, Libre Office; Python 3; PyCharm

11.2.CoBpemeHHBIC npodecCHOHAIIbHBIC 6a3b1 JTAHHBIX u
MHQPOPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI:
He tpebyrotcs

11.3.CeptudunupoBanaple MPOrpaMMHBIE | alllapaTHbIE CpPEJCTBa
3amuTH HHPOpPMAIIUU
He npenycmoTpensl.

12.0nucanue MaTepUaIbLHO-TEXHUYECKOH 0a3bl, HEO0OXOAMMOM IJIs
oCylleCTBJIeHHsI 00pa30BaTEeJIbLHOI0 MPoLecca Mo AMCIUIInHEe

.HeKI_[I/IOHHBIG " IMPAKTHUYCCKUC 3aHATUSA IIPOBOAATCA B MYHBTHMGHHﬁHBIX
KOMIIBIOTCPHBIX KJIaCcCaxX.

I[JIH OCBOCHMA NHUCHUIIIIMHBI BO3MOKHO HMCIIOJIb30BaAHUEC BBIYHCIIUTCIBbHBIX
CpPCACTB — CMapT(I)OH WJINK TUIAHIICT, B KAYCCTBC AOIMOJHUTCIIBHBIX HHCTPYMCHTOB
opraHmn3anuy 1 OCYHICCTBIICHUA O6pa3OBaTeJ'IBHOFO mpongeccca.
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