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1. HEJIX U 3AJIAYU OCBOEHUSA JUCIHUIIJIINHBI

1.1. Ileabl0 oCBOCHHMS JUCHHUIVIMHBI «BEpOATHOCTHO-CTaTUCTUYECKUE METOABI B
aHaJM3e JAHHBIX» SIBJIETCS (POPMHUPOBAHUE Y CTYACHTOB COBPEMEHHBIX TEOPETUUECKUX 3HAHUN
O BEPOSITHOCTHBIX M CTaTUCTHMUYECKUX 3aKOHOMEPHOCTSX, MPAKTUYECKUX HABBIKOB B PELICHUM U
UCCJIEIOBAaHUM TPUKIAIHBIX 33]]a4 TEOPETUKO-BEPOATHOCTHOTO U CTaTUCTHUECKOI'O XapakTepa,
BBIpAa0OTKAa y CTYIEHTOB TEOPETHKO-BEPOSTHOCTHOM HMHTYHIIMH, HEOOXOIWMOW TPH pPEHICHUH
Pa3HOOOpa3HBIX 33]1a4, BO3HUKAIOIINX B MPO(HECCUOHATBHOM NeITeTbHOCTH.

N3yuenne muctuiuinHbl “BeposTHOCTHO-CTATUCTHYECKHUE METOIbI B aHAIN3€ JaHHBIX
CHOCOOCTBYET Pa3BUTHUIO Y CTYJIEHTOB CKJIOHHOCTH M CLIOCOOHOCTH K TBOPUYECKOMY MBIIIUICHHUIO,
BBIPAOOTKE CUCTEMHOTO MOAX0/a K UCCIIEAYEMBIM SIBICHUSM.

B Xxome wu3ydeHus IUCLUIUIMHBI IPENyCMAaTPUBAETCS IPOBEIEHUE JICKIMOHHBIX U
1a00paTOPHBIX 3aHATHUH, BBIIIOJHEHNUE PAKTUYECKUX paloT.

B nexkmumsax wu3nmaraercs coaep)kaHMe TeM IporpaMMbl ¢ Y4€ToM TpeOOBaHHMH,
YCTAQHOBJICHHBIX JJIS CIIELMANIMCTA B KBATU(UKAIIMOHHOM XapakTepucTuke. OCHOBHOE BHUMaHUE
yliensercsi Haubosee CII0KHBIM BOIIpOcaM Kypca.

JlaGopaTopHble 3aHATHS TPOBOJATCA B YUYEOHBIX TpyNIax ¢ IENbI0 3aKpeTUICHHs
TEOPETUYECKUX OCHOB, U3J1araéMbIX B JIEKIIMOHHOM KypcCe, U ITOJIy4E€HHUs TPAKTUUYECKUX HaBBIKOB
B IPUMEHEHUH METOJI0B TEOPUH BEPOSATHOCTEN U MATEMAaTUUYECKOW CTATUCTHKHU B MPAKTUYECKOM
VHXEHEPHOU J1eATEIbHOCTH.

bakanaBp, u3yuuB IUCHUIUIUHY «BeposSTHOCTHO-CTaTUCTHUECKUE METOJbl B aHaIU3e
JAHHBIX», JOJDKEH pellaTh ClIeAyIoIne NpodeccuoHalbHbIE 3a/1a4d B COOTBETCTBUU C BUJIAMHU
MPoeCCUOHATIEHOMN IS TEIHHOCTHU:

IIPOEKTHO-TEXHOJIOTUYECKAs! 1€ATEIbHOCTD!

- TpOBEJCHHE TMPOEKTHBIX  PACYETOB  HJIEMEHTOB  CHUCTEM  OOecledyeHus
UH(POPMALMOHHON O€30MaCHOCTH,

- cOoOp M aHanM3 MCXOAHBIX JAHHBIX MJI IPOEKTUPOBAHMUS CHUCTEM 3aILUTHI
UH(OPMAaLIUH, OTIpe/ielIeHne TpeOOBaHNH, CPABHUTEIILHBINA aHATIH3 MOJICUCTEM TI0
NoKa3aTessiM HHPOPMAIIMOHHOM 0€3011acHOCTH,

JKCIIEPUMEHTAJIbHO-UCCIIEI0OBATENbCKASL I€ATEIIbHOCTD:

- TpOBEACHHE OHKCIEPUMEHTOB IO 3aJaHHOM MeTOoAMKe, 00paboTka W aHaIu3
pe3yNbTaToB.

1.2. 3agauy ocBOeHUA AUCHHUILINHLI:

1) npuobpereHre CTyA€HTAaMH HEOOXOAMMBIX 3HAHUH OCHOB TEOPHM BEPOSITHOCTEH U
MaTEMaTHYECKON CTaTUCTUKY;

2) oBJIaJiIcHUE HABBIKAMU HUCCIIEIOBAHUS CIIy4YallHbIX BEJIMYNH, BBIUMCIICHNS UX OCHOBHBIX
XapaKTepUCTUK, CTATUCTUYECKOTO aHAJIN3a BBIOOPOK;

3) npuoOpeTeHre 3HaHHWI W HABBIKOB MOJEIHPOBAHUS CIyYalHBIX COOBITHH, 00pabOTKH
CTATUCTUYECKMX  JAHHBIX, TOYEUHOTO U  HMHTEPBAJIBHOIO  OLICHWBAHHUSA  IApaMETPOB
pacnpezesieHui, NPOBEPKH CTATUCTUUECKUX TUIIOTE3;

4) popmupoBaHre yMEHHS HUHTEPIPETUPOBATH  PE3yIbTAaThl  BEPOSITHOCTHBIX H
CTaTUCTUYECKUX HCCIIEIOBAaHUM U MPUMEHSTh UX MPU PELICHUH MTPAKTUYECKUX 33/]1a4;

5) npuMeHeHue TOJyYEHHBIX 3HAHWW, HABBIKOB W YMEHMM B HOCIEAyIOLIEH
poeCCUOHATIBHOM 1eATENbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHasi aMcHUINIMHA «BeposTHOCTHO-CTaTHCTHYECKHE METOAbl B aHaJIH3e
JTAHHBIX» OTHOCHUTCS K 0053aTEIbHON YacTH y4eOHOTO TuTaHa HarnpaBiieHus noarotoBku 10.03.01
Nudopmanmonnas 6ezonacHocts 2021 roga Habopa.

Nzyuenne xypca «BeposTHOCTHO-CTaTUCTUYECKHE METOJAbl B AaHAIM3E JIAHHBIX»



paccunTaHo Ha OoJUH cemecTp (3 ceMecTp) W IMperycMaTpuBaeT CAadyy CTyAEHTaMM 3adyeTa Ha
OCHOBE PEUTHHro-0a/IbHOM cucTeMbl oneHuBaHUsA. OOmas TPyAOE€MKOCTh JUCIUIUIUHBI — 3
kpeauta (3ET) 108 uacoB B 3-em cemecTpe.

bakanaBp, u3yuMB IUCHUIUIUHY «BeposSTHOCTHO-CTaTUCTHUECKHE METOJbl B aHaIN3e
JTAHHBIX», MOXET OBITh TOTOB K CJIEIyIOIEeMy BUAY NPO(eCcCHOHANBHON NesITeTbHOCTH:

® DHKCIUTyaTal[MOHHAs;
® [IPOEKTHO-TEXHOJOTHMYECKas;
®  OpraHu3alMOHHO-YIpaBJIEHYECKas.

BakanaBp, M3y4uB AUCHMIUIMHY «BepOSTHOCTHO-CTATHUCTHUECKHME METOJbl B aHaJH3e
JaHHBIX», JOJDKEH pellaTh cleAyIolue npodeccuoHalbHbIe 3a/1a4l B COOTBETCTBUU C BUJAMU
npoeCCUOHATIBLHOM 1eATEbHOCTH:

® [pUMEHEHHE T[IOJYYCHHbIX 3HAHUA B  HAYYHO-UCCIIEJOBATEIbCKOM U
NpaKkTU4ecKoil padore.

® ompejesieHue BO3MOXKHBIX KaHAJIOB YTEUKH HH(OPMALINH;

®  OCYILIECTBICHHE MPOTUBOACUCTBHUS HECAaHKIIHOHUPOBAHHOMY MH()OPMAITMOHHOMY
BO3/ICICTBUIO Ha BHIYMCIUTENIbHbIE CETH;

e  ofecreyeHrne IpaMOTHOTO BbIOOpa MPOTPAMMHBIX M MPOrPaMMHO-AMNapaTHBIX
CPEJICTB 3alUThl HHOPMAIUY;

2.2, Jlas u3ydYeHMsl JAHHOW Yy4yeOHOH JAUCHUIIMHBI (MOAYJsl)) He00X0IMMBbI
cjeayloniue 3HaHUsl, YMeHHs] U HABBIKHU, (popMupyeMble NMPelIecTBYOIMUMU YU4eOHBIMHU
AUCHHUIIMHAMU:

- Maremaruka.

- Un¢popmaruka.

B pe3ynbpTaTe 0CBOCHHS 3THX JUCIUIUINH, CTYJACHT JODKCH:

3HaTh:

— OCHOBHBIC TTOHATHS X METO/Ibl MATEMAaTUYECKOTO aHAJIN3a,

— OCHOBHBIE TIOHSTHS M1 METO/Ibl AHAIUTUYECKON T€OMETPHUH;

— OCHOBHBIE TIOHSITHS M METO/IbI INHEWHOMN anreOphl U TEOPUN aNTeOpandecKuX CUCTEM;

— OCHOBHBIC MTOHATHS UH()OPMATUKH,

YMETh:

— MCTOJIb30BATh MATEMAaTHUECKUE METO/IbI U MOJIETIU JJI PEIICHUS IPUKIaIHbIX 33724,

— MCTIOJB30BaTh MPOTPAMMHBIE U alliapaTHbIe CPEACTBA IEPCOHATLHOTO KOMITBIOTEDA,.
BIIAJICTh:

- BJIQIETh METOJaMH KOJMYECTBEHHOTO aHaju3a TMPOIECCOB 0OpabOTKH, TOWCKA U
nepenavyn nHGOpMaIny;

- HaBBIKaMH TMOMCKa WH(popMaiuu B riodanbHON MHPOpManmoHHOW cetn MHTEpHET M
paboTel ¢ O(PUCHBIMU TPHIOKEHUSIMU (TEKCTOBBIMHU TPOIECCOPAMH, SIEKTPOHHBIMH
TabIHUIIaMH, CPEJICTBAMHU TTOJTOTOBKH MPE3CHTAIIMOHHBIX MaTepuanoB, CYB/l u 1.11.)..

2.3. Ilocaeaywomue ydyeOHble IMCHMIUIMHBI (MOAY/IHM) M (WJIM) NPAKTHKH, IJIs

KOTOPbIX He00XOAMMBbI 3HAHHWS, YMEHHUsl, HABBbIKH, (popMHpyeMble JaHHOH Y4yeOHOM
AUCHHUILIMHOM (MO1yJIeM):

- Kpunrorpadguueckue MeTo bl 3a1IMTHl HH)OPMALIHH.

- Cetu ¥ cUCTEeMBI Tiepeaaun HHGOpMAIUY;

- AHanu3 1 OLICHKA PUCKOB;

- Teopust npUHATHS PEILIEHUNA U METOABI ONTUMU3ALINH.

3. INIAHUPYEMBIE PE3YJIbTATHI OGYUEHUS IO JUCIHUITJIMHE
(MOIYJIHO)
[Ipormecc ocBOeHUs AUCIUIUIMHBI HAIPABJICH Ha (DOPMUPOBAHHE JIEMEHTOB CJICIYIONIUX
komrnereHuuii B coorBerctBUM ¢ PI'OC BO u OIIOII BO mno naHHOMY HampaBi€HUIO
MOJAFOTOBKY (CHEUaIbHOCTH):



a) obmenpodeccuonansubix (OITK):

- OIIK-3. Cmocoben wucCmonnb30BaTh HEOOXOAUMbBbIE MaTEMaTUYECKHE METOALI IS

pelnieHus 3aaa4 npodeccuoHaIbHOMN NeATeTbHOCTH;

B) mnpodeccuonanpubix (I1K): OIIK-11. CmocobeH mNpoBOAWTH SKCIEPUMEHTHI TIO
3aJJaHHON METOJIMKE U 00pabOTKy UX pe3yIbTaToB.

Tabauna 1 — JIlekoMmno3unus pe3yJbTaToOB 00yUeHUsI

Koa n IInanupyemble pe3y/bTaThl 00y4eHHS MO JUCHUILIMHE

HanMeHOBaHUe (MoxyJi10)

KOMIIeTEeHI[UHN 3uats (1) Ywmets (2) Bnaners (3)
OIIK-3. CnocobeH HOIIK-3.1. HOIIK-3.2. VYwmers: | UOIIK-3.3.
HCIIOJIb30BaTh 3HaTh: OCHOBHI | pemiaTh CTaHJIapTHEIC | Biamers:
HEO0OXOMMBIC MaTeMaTHKH, NpoeCCHOHANIBHBIC | HaBBIKAMHU
MaTEMaTHYECKHE METOJbI | OCHOBHBIC 3a/1a4u C | MaTEMaTUYECKOTO
JUTSL peIIeHUs 3a/1a4 MaTeMaTHYECKUE | MPUMEHEHUEM HCCIICIOBAHUS
npoheCcCUOHATHHON METO/IbI. METOJIOB 00BEKTOB
NEeATETbHOCTH MaTeMaTH4eCKOTO npodeCCHOHATbHON

aHaM3a U | ACATEITLHOCTH.
MOJICITMPOBAHUS.
OIIK-11. Criocoben HOIIK-11.1. HOIIK-11.2. VYwmets: | MOTIK-11.3.
IPOBOJIUTHL SKCIIEPUMEHTHI | 3HATh: METOIUKY | yMETh pemars | Bnazgers:
IO 33/TaHHOM METOJHMKE H | POBEICHUS 3a1a4u METOJIaMH
00paboTKy ux JKCIIEPUMEHTOB. BEIYMCIIMTENLHOrO u | KOPPEKTHOM
pe3yabTaToOB TeOPETHYECKOTO OILICHKHU §
XapaKTepa, norpeLHocTel
IIpOBOIHTS HU3MEPCHUIA u
pacdeToB
IKCIIEPUMEHTHI.

4. CTpyKTYypa U coAep:KaHHue QM CUUIIMHBI (MOXYJIA)
O0BeM TUCIUTUTMHBI (MOYJISI) B 3a4ETHBIX €AUHUIAX 3 3aueTHbIe equHUIbI. Beero 108

9JacoB: 54 yaca BBIJIETICHO Ha KOHTAKTHYIO paboTy 00ydaronuxcs ¢ mpernoaaBareneM (JeKIuu —
18 dvacoB, nmabGopaTopHble paboTel — 36 dacoB), 54 4Yaca — Ha CaMOCTOSTEIBHYIO paldoOTy

00y4aroImXxcs:
Taoauna 2 — CTpykTypa M cojepkaHue TMCUUIIMHBI (MOTYJIsl)
®opMBbI
TEKYIIEeTro
KonraktHast | CamoOCTO | xoHTpONS
< pabora(s AT. YCIIEBAEMOCTH
Ne HaumenoBanue panena g* 4acax) pabora | (o HeoensaM
n/m  |(TeMbl) g cemecmpa)
3 dopma
§ = JUIL [JIP |KP|CP | ppomesxyTounoit
g % arTecTtanuu (1o
3 T cemecmpam)
1. | Paznen Ne 1. OcHoBsl | 3 1-4 4 8 10 | JlaGopaTopHas
Python u ananu3a naHHBIX. pabora 1
2. P Paznen No 2.3 5-7 3 6 10 | JlaGopaTopHas
[TpenoOpaboTka TaHHBIX pabota 2
3. B Pa3nen No 3.13 8-11 4 8 10 | KonrponbHas




DopMBbI
TEKYIIETro
< KonraktHast | CamMoOCTO | xonTpons
No HaumenoBanue panena &,% pacora(s - yCHeBacMOCTH
wn o |(temsr) = 4acax) pabora | (no HeoensaMm
o S cemecmpa)
3 5 ®opmMma
z > JUIL JIP(KP - |CP | ypomescyTounoii
@) T ATTECTANIUU (10
HccnenoBaTenbCKux aHaln3 pabora 1
JTAHHBIX
4. 4 Paznen Ne 4.3 12- 3 6 10 | JlaGopaTopHas
CraTUCTHYCCKHIA aHaIIN3 14 pabora 3
JTAHHBIX
5. 5Paznen Ne 5. Teopus | 3 15- 4 8 14 | JJabopaTtopHas
BEPOSATHOCTEN 18 pa6ora 4 Tect
10 Htoro 108 18 36 54 | 3auer

Ipumeyanue: JI — nexuus; I13 — npaktuueckoe 3anstue, cemunap; JIP — naboparopnas
pabota; KP — kypcoBas pabota; CP — camocTrosTenbHas paboTa.

Tabampa 3 — Marpuna cooTHeceHUsI TeM/pa3/iesioB Y4eOHOH JMCHUINIMHBI/MOLYISA H
¢GopMupyeMbIX KOMIIETEH M

Koo kxmnemenyuu (yrxazviearomes
Tewmbr, Kom-Bo KoMnemeHyuu nepeyucientsle 8 obmee
paszensl 4acos n.3) KOJ'II/I‘IeCTBOv

JUCHUITIINHBI OIK-3 OIK-11 KOMIIETECHIIUN
Pazgen Ne 1. OcuoBbl Python um anamusa | 22 + + 2
JIAHHBIX.
Paznen Ne 2. [IpenobpaboTka naHHBIX 19 + +
Pasmen Ne 3. MccnemoBaTenbCKux aHaau3 | 22 + +
JTAHHBIX
Pasmen Ne 4. Crarucruueckuii anamms | 19 + + 2
JTAHHBIX
Paznmen Ne 5. Teopus BeposiTHOCTEH 26 + + 2
HTroro 108 2

CoaepixaHue TUCHHUILIMHBI
Paznen Ne 1. OcHoBsl Python u ananusa naHHBIX.
Benenne n ocHOBBI cuHTakcuca. Criucku v AKITBL. Oriepanuu ¢ Ta0inuiaMu. Y CIOBUS U
¢bynkun. bubnmoreka Pandas. IIpemoOpaboTka maHHBIX. AHanW3 JaHHBIX U OpOpMIIEHHE
pe3ynbraToB. Beb-o0o0ouka Jupyter Notebook. IIpomecc ananmsa naHHBIX

Pazmen Ne 2. [IpenobpaboTka qaHHBIX
OcCHOBHBIC TPHUHIUIBI TpeaoOopadoTku. Pabora ¢ mnpomyckamu. M3MeHEHHE THIIOB.
[Touck my6mmkaroB. KaTeropusamusi TaHHBIX.

Paszgen Ne 3. MccienoBaTeIbCKUX aHAIN3 JaHHBIX
BBenenune B wuccnenmoBatensckuil aHanu3. ['paduxu u BbIBOABI. M3yueHue cpesoB




JaHHBIX. Pabora ¢ HECKOJIBLKMMU HMCTOYHHKAMH JaHHBIX. B3auMmocBs3b JaHHBIX. Banmumamus
JaHHBIX

Paznen Ne 4. Cratuctnuecknii aHanm3 TaHHBIX

BBenenne B craTtucTthueckud aHanmm3. OnMcarenbHas CTaTHCTHKA. MareMaTHdeckas
cTaTUCTHKA. BRIOOpOYHBIE METOIBI MAaTEMATHIECKON CTaTUCTUKH. OCHOBBI TEOPUU OIICHUBAHUS.
OCHOBBI POBEPKH CTATUCTUYECKHUX TUNIOTE3. OCHOBBI PErPECCUOHHOTO aHAIU3A.

Paznen Ne 5. Teopust BeposTHOCTEN

Cnyuaiinble coObiTusa. IIpocTpaHcTBO 3iemMeHTapHBIX coObITHH. CTaTucTHYecKas
BEPOSITHOCTb. Y CIIOBHBIE BepoOsTHOCTU. [lociaenoBaTenbHOCTH HE3aBUCUMBIX HCIBITAHUU.
Cnyyalinple BenuuMHbl. DYHKIMM ¢ YHCIOBBIE XAPAKTEPUCTUKU CIYyYAHBIX BEIUYMH.
OCHOBHBIE 3aKOHBI PACTIPEACIICHHS] CTyYalHbIX BEIUYMH. JKCIOHEHIIMAIBHOE pacIipe/iesieHue 1
€ro YHMCJIOBBIE XapaKTepUCTUKH. [IpenenpHbIe TEOpEMbI TEOPUH BEPOSITHOCTEH.

5. METOJAUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
1 OCBOEHUIO JUCLUILIUHBI (MOAY.JIs)

5.1. Yka3zanus A5 mnpenogaBatesieil MO0 OPraHu3alMUd W TNPOBeJeHHUI0 Y4eOHbIX
3aHATHHA M0 TUCHUILIMHE (MOIYJIIO)

HpI/I MMOATOTOBKE K JICKIMOHHBIM W IMMTPAKTUYCCKUM 3aHATUAM HeO6XO)II/IMO
BOCITOJIB30BATHCS YUEOHO-METOAUIECKOM TUTEpaTypoid u3 m.8. Jlekiuu HeoOXoauMo POBOIUTH

C HCHOJb30BAaHMEM TPE3CHTAllMH, CO3/JaHHBIX B mpukiagHoM mnakere Microsoft Office
PowerPoint.

[Ipn monaroroBke K JaOOPAaTOPHBIM 3aHATUAM HEOOXOAMMO BOCIIOJIB30BAThCA Y4YeOHO-
METOAMYECKON JTUTEepaTypoil (OCHOBHOM M JONOJIHUTENBbHON) U MH()OPMAITMOHHO-CIIPAaBOYHBIMHU
pecypcamu u3 11.8.

TectupoBaHHe JOMYyCKaeTCs NPOBOAUTH B OYMaXHOM WJIM 3JEKTPOHHOM BHJE Ha
CIeMAIM3UPOBAaHHBIX 00pa3oBaTeNbHbIX Momankax (Moodle).

5.2. Yka3zaHus 1Ji1 00y4alomuxcs o 0CBOEHUIO TUCHUIITUHBI (MOIYJII0)

Tabauna 4 — Coagep:kaHue caMOCTOAATEILHOI padoThI 00y4YalOIIUXCS

Homep
paodena Temvbi/60npocsl, GblHOCUMbIE HA Kon-60
Dopmwvl pabomul
(membl camocmosmenvHoe uzyuenue uacoe
)
Paznen Ne 1. OcnoBel Python u anammsa 10 Bueayaurtopnasi,
1 JAHHBIX. n3y4eHHe yueOHbIX
nocooui
Paznen Ne 2. IIpeno6paboTka 1aHHBIX 10 BneaynuropHas,
2 U3yYeHHe yueOHbIX
nocoOuit
Pasznen Ne 3. MccnenoBaTenbCKkuX aHAIU3 10 BneaynuropHas,
3 JTAHHBIX U3yYeHHe yueOHbIX
nocoOuit
Pa3znen Ne 4. Cratuctuueckuil aHaiau3 JaHHbBIX 10 BneaynuropHas,
4 U3y4YeHHE yUeOHBIX
nocoOui
5 Paznen Ne 5. Teopust BeposTHOCTEN 14 BneaynuropHasi,
U3y4YeHHE YUeOHBIX




| | | nocooui

5. 3. Buabl U ¢opmMbl NHCbMEHHBIX PadoOT, NMpPeAyCMOTPEHHBIX INPH OCBOCHHMH
AUCHHUILIMHBI, BHINOJIHsAEMbIe 00y4al0IIUMHUCH CAMOCTOATE/ILHO.

B mporecce m3ydeHHs MUCHMILIMHBI TPEIyCMOTPEHBI CIEAYIOUIME BUIBI U (POPMBI
MUCHMEHHBIX paboT /Uil CAMOCTOSTEIEHOTO BHITTIOJIHEHHS:

1) aynuTopHasi KOHTpOJIbHAs paboTa;

2) TUTIOBOH pacyeT - BHeayIMTOpHas paboTa;

3) nomailiHee 3a/1aHKe, KaKk TEOPETUUECKOTr0, TaK M MPAKTUUYECKOTO XapaKTepa;

4) naboparopHasi pab0Ta, MOJTHOCTHIO WM YaCTUYHO BBHITIOTHSEMAs B MaTeMaTHYECKHX
IIaKeTax;

5) 3auetHas paboTa.

KontponbsHbie paboThl W 3adeTHas paboTa BBINONHACTCS CTYACHTOM B ayJIUTOPHU.
TunoBoil pacder BBINOJIHACTCS BHE AyJIUTOPUM 3a OIPEACIICHHBIA IMPOMEXYTOK BPEMEHH,
YCTaHOBJICHHBIN MpernogaBaTeiaeM, opopMIIIeTCs B OTICTBHON TeTpaau. B yCcTaHOBIICHHBIN CPOK
CTYJIEHT CJIAaeT TUIOBOM pacyeT M YCTHO OTYUTHIBAETCS MPENOAABATEN0 MO BBIINOJIHEHHOMN
pabote. 3aueTHy0 pabOTy CTYIEHT CHAeT B TOM CIyyae, €CJId MO pe3ysibTaraM CeMeCTPOBOTO
KOHTpOJISI OH HaOpan pedtuHr meHee 60 OamoB. JlaGopatopHbie paOOTHI BBITOTHSIOTCS B
ayIUTOPUN U OLICHWBAIOTCA KakK 3aueT/He3adeT. JlJis ModydeHHs 3aueTa MO JUCHUILUIMHE TI0
pe3yabTaTaM TEKYILIEro CeMECTPOBOI'O KOHTPOJS CTYIEHTY HEOOXOOUMO HMETh PEUTHHI I10
KOHTPOJIBHBIM paboTaM He MeHee 60 OallJIoB U 3a4eT M0 BCEM JIa0OPaTOPHBIM paboTaM.

6. OBPA3OBATEJIBHBIE U HTHOOPMAIIMOHHBIE TEXHOJIOI' U

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Pazpnen, Tema dopma yueOHOTO 3aHATHUS
JUCIUILIMHBL (MO JIS) Jlexuus [IpakTueckoe JIaGoparopHas
3aHATHE, CEMHHAP pabota
Paznen Ne 1. OcnoBsl Python u | O630pHas nekuus | He npexycmorpero BBIIIOJIHCHHE
aHaIM3a JaHHBIX. KOHTPOJIbHON
paboThI,
BBITIOJTHEHHE
nabopaTtopHoOit
paboTsl
Paznen Ne 2. IlpenoGpaGotka | Jlekuus-guanor | He mpenycMoTpeno BBITIOJIHEHHE
JaHHBIX KOHTPOJIbHOU
paboTHI,
BBIIIOJIHEHHE
nabopaTopHOI
paboThI
Paznen Ne 3. Jlexuus He nmpemycmotpeno BBITIOJTHEHHE
UccnenoBaTenbckux aHaIu3 KOHTPOJIbHOM
JTAHHBIX paboThI,
BBITIOJTHEHHE
n1abopaTopHOi
paboThI,
Paznen Ne 4. Craructuueckuii Jleknus He npenycmotpeno BBIIIOJTHEHUE
aHaJIN3 JaHHBIX KOHTPOJIbHOMN




paboTsI,
BBITIOJIHEHHE
nabopaTopHOi
paboTsl

Pazmen  Ne 5. Teopus | O030pHas nexuus | He npegycmoTpeno BBITIOJIHEHHE
BEPOSTHOCTEN KOHTPOJIBHOM
paboThl,
BBITTOJTHEHHE
nabopaTopHOI
paboThl

VY4yeOHble 3aHATHS 1O JAWCUUIUIMHE MOTYT HPOBOAMUTBCA €  IPUMEHEHUEM
MH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX CETe TPU ONOCPEIOBAHHOM (HAa PACCTOSHHM)
WHTEPAaKTUBHOM B3aWMOJCHCTBUU OOYYArOIIMXCS W TIperojaBareiisi B pexumax on-line B
¢dopmax: BHICOJCKIMN, JEKIUH-TIPE3CHTAINN, BUICOKOH(PEPEHINH, cOOeceI0BaHMs B PEXUME
yaT, popyma, 4yarta, BEITIOJHEHUS BUPTYAJIbHBIX MTPAKTUYECKUX W/UITU JTa0OpaTOPHBIX paboT U Ap.

MaxkcumanbHbIE  00bEM 3aHATHH OOydYaromerocss C TNPUMEHEHHEM D3JIEKTPOHHBIX
00pa30BaTeIbHBIX TEXHOJOTUIN HE TOJKEH MpeBbImaTh 25%.

6.2. UndopMmanmoHHbIe TEXHOJIOTHHA

[lpu peanuzanmuu pasIUYHBIX BUAOB y4eOHOW W BHEY4eOHOW pabOTHI HCHOJIB3YIOTCS
clieAyIonre HHPOPMALMOHHBIE TEXHOJIOTHH:

- HCNOJb30BaHHE BO3MOXHOcTel HMHTepHera B yueOHOM Impolecce (MCIONIb30BaHHE
MH(GOPMaLIMOHHOTO caiiTa mpenojaBaTelis (pacchbulka 3aJaHui, IPEJOCTAaBICHUE BBITOJIHEHHBIX
paboT, OTBETHI Ha BOMPOCHI, 03HAKOMJICHHE YHAIUXCS C OLIEHKaMH U T.]1.));

- WCHOJb30BAHUE JIEKTPOHHBIX YUEOHUKOB M PA3JIMYHBIX CAUTOB (HaNpUMep, 3JIEKTPOHHBIE
OMOIMOTEKH, KYpPHAJIBI U T.J.) KAK UCTOYHUKOB MH(POPMAIIHH;

-MCIOJIb30BaHUE BO3MOXKHOCTEN AJIEKTPOHHOM MOYTHI ITPEIoiaBaTels;

- WCHOJb30BAaHHUE CPEJCTB MpeACTaBIeHUs yueOHONH HHPOpMaLUH (3JIEKTPOHHBIX YUEOHBIX
nocoOuil M MPakTUKYMOB, IPUMEHEHHE HOBBIX TEXHOJIOTHMI JJIsl TPOBEJNECHUS OUYHBIX
(TpaIUIIMOHHBIX ) JIGKIIMH 1 CEMHUHAPOB C MCIIOJIb30BaHUEM MPE3eHTAlMN U T.11.);

- WCHOJb30BAHWE MHTETPHUPOBAHHBIX 00Pa30BATEIbHBIX CPE, I/I€ TTIaBHON COCTABIISIONICH
ABJIAIOTCA HE TOJBKO IPUMEHSEMBIE TEXHOJIOTUH, HO M COJEpXaTelbHas 4YacTh, T.€.
MH(POPMALIMOHHBIE PECYpPChl (OCTYNT K MHPOBBIM HH(GOPMAIMOHHBIM pecypcaMm, Ha 0asze
KOTOPBIX CTPOUTCS y4eOHBIN MPOLECC);

- UCHOJb30BaHUE BUPTYyaJIbHOM 00yUaromiei cpespbl (UM CUCTEMBI yIIPaBJIEHUS! 00yUYeHUEM
LMS Moodle «3nexTpoHHOe 00pa30BaHue)) WK UHBIX HHPOPMAIIMOHHBIX CUCTEM, CEPBUCOB U
MECCEHIKEPOB.

6.3. Ilepeyenb mnporpaMMHOro oodecnedyeHusi M HHPOPMAUMOHHBIX CIHPABOYHBIX
cUcTEM

6.3.1. IlporpamMHoe obecrieyeHue:

Haumenosanue
Ha3nauenue
MIPOrpaMMHOTO 00ecTIeueHus
Adobe Reader [Iporpamma  ans  [OpPOCMOTpa  BIIEKTPOHHBIX
JIOKYMEHTOB
[Tnardopma BuptyansHas oOyuatomas cpena
JMICTAaHITHOHHOTO o0yueHHS
LMS Moodle
Google Chrome Bbpayszep




Microsoft Office 2013, Oducnas nporpamMmma
Microsoft Office Project 2013 ,
Microsoft Office Visio 2013

7-zip ApXuBaTOp

Microsoft ~Windows 7 OnepannoHHas cucreMa
Professional

Kaspersky Endpoint CpencTBo aHTUBUPYCHOM 3aIUThI
Security

6.3.2. CoBpemeHHble mnpo(eccHOHATILHbIE 0a3bl JaHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI:

1. DnexTponnblii katanor Hayunoit OuOmmorekm AI'Y na 6aze MARK SQL HIIO
«udpopm-cucrem»: https://library.asu.edu.ru.

2. DnektpoHHbli Katanor «Hayunslie sxypHaiabl AI'Y»: http:/journal.asu.edu.ru/.

3. YHuUBepcanpHas COpaBOYHO-MH(DOpPMAIIMOHHAS TOJTHOTEKCTOBas 0a3a  JaHHBIX
nepuoanyeckux nznannii OO0 «MBUCy: http://dlib.eastview.com/

4. DnexTpoHHO-OMOIMOTEUHas cuctema elibrary. http:/elibrary.ru

5. CnpaBounas npaBoBas cuctema KoncynerantlImroc: http:/ www.consultant.ru

6. Mudopmanmonno-npaBoBoe obecreuenne «Cucrema ['APAHT»: http:/garant-
astrakhan.ru

7. @®OHJA OHEHOYHbLIX CPEIACTB /JIA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTA M TPOMEXYTOYHOM ATTECTAIIMM TIO0 WTOTAM
OCBOEHUA JTUCIHUIIJIMHBI

7.1. ITactiopt (hoHA OLIEHOYHBIX CPE/ICTB

IIpy npoBeaeHMM TEKYLIETO KOHTPOJII M IPOMEXYTOUHOM aTrTecTalud IO JUCLUIUIMHE
(Monymio) «BepoSTHOCTHO-CTaTHUCTUYECKHE METOJIbl B aHAIM3€ JaHHBIX» IPOBEpSETCS
c(OPMHPOBAHHOCTh y OOYyYarOIIMXCS KOMIICTCHLMH, yKa3aHHbIX B pasjesne 3 HacTosIei
MpOrpaMMbl.  DTamHOCTh (POPMHUPOBAHUS JAaHHBIX KOMIETEHIMH B MPOLECCe OCBOCHUS
00pa3oBaTeNbHON MPOTpaMMbl  OMNpEENseTCs IOCIeA0BaTeIbHBIM OCBOCHHUEM JAMCLUILIUH
(Momynei) U MPOXOKICHHEM IPaKTHK, a B TPOIECCe OCBOEHUS AUCUUIUIMHBI (MOAYJNS) —
IIOCJIEAOBATENbHBIM JTOCTHXKEHUEM PE3yJIbTaTOB OCBOCHHS COJEP)KATEIbHO CBSI3aHHBIX MEXKIY
co0o¥ pa3esioB, TEM.

Tabdauuma 6 — CooTBercTBHE pa3iesioB, TeM AMCUHMINVIMHBI (MOAYJs), Ppe3yJbTaTOB
o0y4eHHUs1 0 AUCHMUILIMHE (MOAYJ/II0) H OLEHOYHBIX CPEeICTB

K =
No | KonTponupyembie pa3aeinsl (TeMbl) O/l KOHTPOJIMPYeMOH HaumenoBanme
KOMITETCHIINH (UJTH €€
n/m JTUCHUILITUHBL* OLIGHOYHOTO CpPEeJICTBa
4acTH)

Pasnen Ne 1. OcnoBel Python u JlaboparopHas pabota 1

1. aHajau3a JaHHBIX. OIIK-3, OIIK-11

5 Paznen Ne 2. IIpenoGpaboTka OIIK-3, OTK-11 JlaGopaTtopHast padota 2
JTAHHBIX

3. Paznen Ne 3. HccnenoBareabcKkux OINK-3, OTTK-11 Kontponbhas padora 1
aHaJIU3 TAaHHBIX

n Paznen Ne 4. Cratuctuueckuii OIK-3, OTK-11 JlaGopaTtopHas pabora 3
aHaJIU3 TAaHHBIX



http://journal.asu.edu.ru/

Pazgen Ne 5. Teopust BeposaTHOCTEN

JlaboparopHas pabota 4

OIIK-3, OIIK-11
Tect, BOIPOCHI K 3a4eTy

7.2. Onucanue mokasarejeii m KPUTEPUEB OUCHUBAHUA KOMHeTeHHHﬁ, OIMUCaHUuEe
IIKAJI OCHUBAHUA

Jl1s1 oLileHKH pe3ysIbTaTOB 00yUYeHHS IPUMEHSIOTCS CIelyIOIUe KPUTEPUH:
Ta6aunna 7 — [loka3aTeu OueHNBAHUS Pe3yJIbTATOB 00YUeHHsl B BH/e 3HAHUM

[xana Kputepuu onieHuBanus
OLICHUBAHMUS
5 JEMOHCTPHUPYET TIyOOKOE 3HAHUE TEOPETHYECKOro Marepuala, yMEHHE
P 000CHOBAHHO M3JIaraTh CBOM MBICIIH 1O 00CY’K/1aeéMbIM BOTIPOCaM, CIIOCOOHOCTh
o» IMMOJIHO, MNpPAaBUJIBHO W aprymMCHTUPOBAHHO OTBCYATh Ha BOIIPOCHI, MPUBOAUTH
pUMEPHI
4 JIEMOHCTPHUPYET 3HaHUE TEOPETUYECKOTO MaTepuaa, ero
«XOpoUI | TOCJIEOBATEIBHOE H3JIOKEHHE, CIIOCOOHOCTh TPUBOJIUTH MPUMEPHI, JOIMYCKACT
o» SAMHUYHBIC OIIMOKH, UCTIPABIISIEMbIC TTOCIIE 3aMEYaHUs MIPETO0IaBaTelIs
3 JEMOHCTPUPYET HEMOJHOE, (parMeHTapHOE 3HAHUE TEOPETUUECKOTO
«y 0B Marepuaia, TpeOyrollee HaBOAALIMNX BOMPOCOB IPEMOAABATENS, JOIMyCKaeT
TBODHTEIBHOY CYIICCTBEHHbIE OIMMOKH B €ro H3JIOKEHHH, 3aTPYAHSCTCS B IPHBEICHUU
IpUMEPOB B (HOPMYITUPOBKE BHIBOJIOB
«He;OB JEMOHCTPHPYET CYIIECTBEHHbIE TPOOENbl B 3HAHWUU TEOPETHYECKOTO
Marcpuajia, HC CHOCOGGH €r0 HU3JIOKUTH U OTBCTUTHb HA HABOAAIIHUC BOIIPOCHI
JICTBOPUTEIILH

o»

IpernoaaBaress, He MOXeT IPUBECTH MPUMEPhI

Ta6mmna 8 — Ilokasarenu ouneHMBaHHUSI Pe3yJIbTATOB 00y4YeHHs] B BHUAe YMEHHH W

BJIajieHUIl
[xana Kpurepun oniennBanus
OLICHHUBAHUs
5 JEMOHCTPUPYET CIIOCOOHOCTh IPUMEHSTh 3HAaHHE TEOPETHYECKOro
«ormqy | MTEpUaa  Ipu  BLIIOJHEHWM 3a[aHNH, IOCIEJOBATENLHO M MPABUILHO
o» BBINOJIHACT 3aJjaHus, yMeeT OOOCHOBAHHO H3/araTb CBOU MBICIU U JI€NaTh
HEOOXO0IUMbIE BHIBOJIBI
JEMOHCTPUPYET CIIOCOOHOCTh NPUMEHSTh 3HAaHHE TEOPETHYECKOro
4 Marepuajia IPHU BBIIOJHEHUU 3aJaHMUM, IOCIEAOBATEIIbBHO M  IPAaBWIBHO
«XOpoul | BBIMOJIHACT 3aJaHus, yMeeT OOOCHOBAHHO H3/1araTb CBOU MBICIU U JI€NaTh
o» HEOOXOIMMbIE BBIBOJIBI, JOIMYCKAET CIUHUYHBIC OMIMOKHU, UCIPABIIsieMbIe MOCTe
3aMeYyaHusl IPEnojaBaTells
JIEMOHCTPUPYET  OTACIIbHBIC, HECHUCTEMATU3UPOBAHHBIE HABBIKM, HE
3 CHocO0CH NMPUMEHUTh 3HAaHHWE TEOPETUYECKOro Marepuaia IpH BBIIOIHEHUHU
«yJIOBIJIC | 3a/IaHUM, HMCIIBITHIBACT 3aTPYJHEHUS M JIOMYCKAeT OUIMOKU TMPH BBHINOJHEHUU
TBOPUTEIBHO» | 3alaHUM, BBINIOJIHACT 3aJaHUE MU MOJACKA3KE MPENONaBaTels, 3aTpyAHAETCA B
(dbopMyIHpOBKE BHIBOJIOB
2 HE CII0COOEH MPABUIIBHO BHITIOJHUTH 3a/1aHUE
«HEYIOB
JIETBOPUTEIBH

o»

7.3. KoHTpoJibHbIe 3aJaHMi M HHbIe MaTepHaJibl, HeoOXOAMMBbIE IS OLEHKH
pe3yJbTaToB 00y4eHHs 10 JUCHHUILINHE (MOAYJIIO)




Pasznen Ne 1. OcnoBbl Python u anann3a 1aHHbIX.

JlaGopaTtopnas padora 1

3aka3uuk — KpeAWTHBIM oTaen OaHka. HykHO pa3o0OpaThCs, BIUSET JIH CEMEHHOE
MOJIO)KEHHWE M KOJNMYECTBO JAeTed KIMeHTa Ha (akT MOoramieHus KpeauTa B Cpok. BxomHbie
JaHHbIE OT OaHKa — CTATUCTHKA O TUIATEXECTIOCOOHOCTH KIIMEHTOB.

PesynbraThl uccienoBaHus OyAyT YUYTeHbl HOpPU TOCTPOECHUHM MOJEIHU KPeOUmHozo
CKOpuHea — CIIEUUAIIBHOW CHCTEMBI, KOTOpas OLEHHMBAET CIIOCOOHOCTh MOTEHIMAILHOTIO
3aéMIIMKA BEPHYTh KPEAUT OaHKY.

WHCTpyKIMs 1O BHITOJIHEHHIO

Hlar 1. OTkpoiite TabnuIly ¥ U3yyuTe OOIIyI0 HHPOPMAITUIO O JaHHBIX

[ar 2. [Tpeno6paboTka TaHHBIX

1. B nByx cronbmax ects mpormyiieHHbie 3HaueHuss. Oauna 3 Hux — days_employed.
[Ipomycku B 3TOM cTOs01Ee BBl 00paboTaere Ha cienyromeM 3rane. Haiinute npyroii
CTOJIOCT] ¥ 3aII0JTHHUTE TIPOITYIICHHBIE 3HAUYCHHS B HEM MEIMaHHBIM 3HAYCHUEM:

o OIHUIINTE, KAKUE MPOMYLICHHbIE 3HAUECHUS Bbl OOHAPYKUIH;

o TPOBEPHTE, KAKYIO OO COCTABIISIOT MPOMYIICHHBIE 3HAUEHHUS B KQXKIOM U3
CTOJIOLIOB C MPOIYCKAMH;
MPUBEANUTE BO3MOKHBIE IPUYUHBI TMOSBICHUS MPOMYCKOB B JaHHBIX;
00BSICHUTE, TOYEMY 3aIOJIHUTh MPOIYCKH MEJUAHHBIM 3HAUEHUEM — JIydIlee
peleHue il KOJTUYEeCTBEHHBIX IIEPEMEHHBIX.

2. B nmaHHBIX MOTYT BCTpeuaThCsi apTedakThl (AaHOMAJINN) — 3HAYCHUsI, KOTOPhIC HE
OTpaXKarT JEHCTBUTENHLHOCTD U MOSIBUIIUCH IO KaKoi-To ommOke. Hanpumep,
OTpHUIIATEIFHOE KOJIMYECTBO JHEH TpyAoBoro craxka B cronbie days employed. Jlis
peanbHBIX JaHHBIX 3T0 HOpMasibHO. OOpaboTaiiTe 3HaYeHHS B CTOJIOAX C AHOMATIMSIMU U
OIUIINTE BO3MOXHbBIE IPUYUHBI MOSIBICHUS TaKUX JaHHBIX. [Tocie 06paboTku aHoManui
3amojHUTE Nporycku B days employed MenTuaHHBIMU 3HAaYEHUSIMH 110 3TOMY CTOJIOLLY.

3. 3ameHuUTE BEIICCTBEHHBIN THI TaHHBIX B CTOJOIE total income Ha 1eTOYHUCICHHBIH,
HanpHuMep, ¢ MOMOLIbI0 MeToa astype().

4. Ecnu B TaHHBIX TPUCYTCTBYIOT CTPOKHU-AYOIUKATHI, yaanuTe ux. Takke oOpadboTaiite
HesiBHBIE TyOnukaTel. Hanpumep, B cronbie education ecTh OJTHU U T€ e 3HAUYCHUS, HO
3aMycaHHbIe MMO-PA3HOMY: C UCIIOJIb30BAaHUEM 3arJIaBHBIX U CTPOUHBIX OYyKB. [IpuBeaure
TaKue 3HaYeHHs K oJiHOMY peructpy. [locne yaanenus ayOnuKaToB caemnaire
cleayolee:

o TOSICHUTE, KaK BBIOMPATTU METOJ JIUIs IIOUCKA U YJAICHUs yOIHKATOB B JaHHBIX;
o TpUBEAHNTE BO3MOXKHBIC MPUYNHBI MTOSBICHUS 1y OIMKATOB.
5. Co3spaiite ABa HOBBIX AaTadpeiima, B KOTOPbIX:
o KaXJIOMy YHUKAJIbHOMY 3HaueHHIO U3 education COOTBETCTBYET YHUKAIbHOE
3Havyenue education id — B epBowm;
o KaxJOoMy YHUKaJbHOMY 3Ha4YeHHIO 13 family status cOOTBETCTBYET YHUKAIBHOE
3Hauenue family status id — Bo BTopom.
Ynanmute u3 ucxogHoro natadpeiima cronOisl education u family status,
OCTaBUB TONBKO MX uueHTH(UKaTopsl: education id m family status id. HoBsie

natapeiiMpl — 3TO TE€ camble «cloBapw» (He myTalWTe C OJHOMMEHHOM
CTpyKTypoil maHHbIX B Python), Kk KOTOpeIM BBl cMOXeTe oOOpamaTrbest IO
UIEeHTU(DUKATOPY.

6. Ha ocHoBaHuuU Auana3oHOB, YKa3aHHBIX HIDKE, co3faiiTe cronder total income category
C KaTeropusMHu:
o 0-30000 —'E';
o 30001-50000 — D"
o 50001-200000 —'C'



o 200001-1000000 — 'B';
1000001 u BbIIe — 'A".
Hampumep, xpemuromnonydatento ¢ goxogom 25000 HyXHO Ha3HAYUTH
kareropuio 'E', a knuenty, nomy4qaroriemy 235000, — 'B'.
7. Co3paiite GyHKIUIO, KOTOpasi HA OCHOBAHUU JaHHBIX U3 CTOJIOIA purpose copmMupyet
HOBBIH cToNOeL purpose category, B KOTOPBIH BOMIYT ClEIyIOIHe KaTerOpuu:
o 'omeparuu ¢ aBTOMOOMIIEM',
o 'omepauuu ¢ HEABMKUMOCTBIO',
o 'mpoBeneHue cBaaAbObI',
o 'momy4eHue oOpazoBaHMSA'.
Hanpuwmep, ecnu B cTonbie purpose HaXOOUTCS MOACTPOKA 'Ha TMOKYTIKY
aBTOMOOWJII', TO B CTOJOLE purpose category JIOJDKHA TMOSBHTHCS CTPOKa
'orepaluu ¢ aBTOMOOMIIEM'.
Bbl moxere wucnonb3oBaTh cOOCTBEHHYH GYyHKUIUIO U metor apply().
W3yunTe naHHBIE B CTOJNOIE purpose M OINpPENEeNUTe, KaKue MOACTPOKHA MOMOTYT
BaM IPABUJIbHO OIPENIEIUTh KaTErOpHIO.
[ITar 3. OTBeTHTE HAa BOMPOCHI
OTBeThl Ha BOMPOCHl MOKHO Pa3MECTUTh B sueiikax Terpanok Jupyter Notebook ¢ Tunmom
markdown.
e EcTb 1 3aBUCUMOCTb M@Ky KOJIMYECTBOM JIE€TEH U BO3BPATOM KPEAUTA B CPOK?
e EcTb 111 3aBUCUMOCTD M@Ky CEMEHHBIM TIOJIOKEHUEM M BO3BPATOM KPEIIUTa B CPOK?
e EcTb 1 3aBUCUMOCTb MEXAY YPOBHEM JI0XO/Ia U BO3BPATOM KPEAUTa B CPOK?
o Kak pasHbIe 11eNId KpeauTa BIHSIOT Ha €r0 BO3BPAT B CPOK?
OTBeTHI COMPOBOIUTE UHTEPIPETALIMEH — MOSICHUTE, O YEM UMEHHO TOBOPHT IMOJTYYCHHBIH
BaMHU pe3yJIbTarT.
[ar 4. Hanumure oOmuii BEIBOT
Odopmnenne: 3aganue Boimonnute B Jupyter Notebook. I[IporpaMMHBIil KO/ 3aroTHATE B
sa4yeiikax Tuma code, TEKCTOBbIE TOSICHEHHsT — B sueiikax Ttumna markdown. [Ipumenure
(dbopmaTupoBaHHE 1 3aTOJIOBKH.
Ornrcanue JaHHBIX
e children — xonn4ecTBO IETEN B CEMBE
e days _employed — obmuiuii Tpy10BO#i CTaxX B THAX
e dob years — BO3pacT KIueHTa B TOJaX
e education — ypoBeHb 00pa30BaHUs KIUEHTA
e education_id — uaeHTHGHUKATOP YPOBHS 00pa30BaHUS
e family status — cemeifHOe TOJ0XKEHUE
o family status id — waeHTHPUKATOP CEMEIHHOTO TIOTOKECHHS
e gender — TOJ KIHEHTA
e income_type — THUN 3aHSATOCTU
e debt — umen 11 3a10KEHHOCTH TIO BO3BPATy KPEIUTOB
e total income — eXeMEeCSYHBIN JOXO0/
e purpose — LeJb [OJy4YeHHUs KpeanuTa

Pasznen Ne 2. IIpeno6padoTka JaHHBIX

JlaGopaTtopnas padora 2
Onucanue npoekma
B Bamem pacnopsbxkenun nanuble cepBuca Snaexc HeaBuxuMocTs — apXuB OObsBICHUN
o nponaxke kBaptup B Cankt-IlerepOypre u coceHUX HACENEHHBIX MyHKTAaX 3a HECKOJBKO JIET.
HyXHO Hay4uuThCs ONpEeAeNsaTh PHIHOYHYIO CTOMMOCTh OOBEKTOB HEABMXKMMOCTU. Baiia 3amaga



— YCTaHOBMUTH IapameTpbl. DTO MO3BOJUT IOCTPOUTh ABTOMATHU3MPOBAHHYIO CHCTEMY: OHA
OTCJIEUT aHOMAJIMK U MOLIEHHUYECKYIO 1E€ATEIbHOCTD.

Ilo xaxxnoil KBapTupe Ha NPOAAXy IOCTYIIHbI JBa BUJA AaHHBIX. llepBbple BHucCaHbI
MOJIb30BATENIEM, BTOPBIE — IOJyYeHBl aBTOMATUYECKH HA OCHOBE KapTOTpapUUECKUX JTaHHBIX.
Hanpumep, paccrosiare 10 IIEHTpa, a3poIopTa, OJmKanIero napka 1 Bogoéma.

WHcTpyKUKs 10 BHITIOTHEHHUIO POEKTa

Hlar 1. OTkpoiite ¢aiin ¢ JTaHHBIMU U U3Y4YHUTE OOIIYI0 HH()OPMAIHIO

[TyTh K ¢aitny: /datasets/real estate data.csv.

[ar 2. [Tpeqo6paboTka TaHHBIX

1. Omnpenenure U U3yYUTE NMPOIYIICHHbIE 3HAUECHUS:

o /[Ins HEKOTOPBIX NPONYIIEHHBIX 3HAYEHUN MOKHO IIPEATIONOKUTH JJOTUYHYIO
3aMeHy. Hanpumep, eciin 4enoBek He yKazal Yyhcio OakOHOB — CKOpee BCETo,
ux HeT. Takue nponycku npaBuwiIbHO 3aMeHUTH Ha (. [IJ1 qpyrux TUIOB AaHHBIX
HET MOAXOMSILEro 3HaYeHMsI Ha 3aMEHy. B 3ToM cilydae npaBUJIBHO OCTaBUTh 3TU
3HaYeHHs! MycThIMU. OTCYTCTBUE 3HAUEHUS — TOKE€ BaXKHBIN CUTHAJ, KOTOPBIH
HE HYXHO IIpATaTh.

o 3amnoJHUTE MPOIYCKH, I 3TO yMECTHO. ONUILNTE, TIOYEMY Bbl PEIININ
3aIMOJIHATH MPOIMYCKH UMEHHO B 3THUX CTOJIOLAX U KaK BHIOpay 3HAYEHHUS.

o YKaXuTe NpUYMHbI, KOTOPbIE MOIJIM IPUBECTH K NPOIYCKaM B JaHHBIX.

2. llpuBenute naHHBIE K HYKHBIM THIIaM:

o IloscHure, B Kakux cTOJ0LAX HY’KHO U3MEHHUTh THII JAHHBIX U [TOYEMY.

[ar 3. [TocuuraiiTe 1 106aBbTE B TAOIUILY

e IEHY KBaJIpaTHOI'O METPA;

e JIEHb HEJEIH, MECSI] ¥ TOJ MyOIMKAUK OObSIBICHHUS;

* DT KBApTUPbI; BAPUAHTHI — NIE€PBBIN, IOCIEAHNMN, APYTOH;

e  COOTHOLICHHE >KWJION M O0IIel IUIO0NIaI1, a TAK)Ke OTHOILIEHUE TUIOIIAIU KyXHHU K
OOLLIEH.

[ar 4. IIpoBeauTe ucciie0BaTEIbCKUN aHAJIN3 TAHHBIX U BBIIIOJHUTE UHCTPYKLIUU

e M3yuure cnenyromue napaMmeTpsl: Ioaab, ieHa, YUCIO KOMHAT, BHICOTA MOTOJKOB.
IToctpoiite rucTorpamMmsl Ui KaKJ0TO NapameTpa.

e HM3yunre Bpems npoaaxu kBapTUpsbl. [locTpoitte rucrorpamMmy. Ilocunraiite cpegnee u
Meauany. Onummre, CKoJIbKo 00BIYHO 3aHMMAET Mpojaxka. Korja MOXHO cuuTarth, 4To
MPOJIaYKH TIPOIILTH OYEHBb OBICTPO, a KOTAa HEOOBIYHO AOITO?

e YOepute penkue U BeIOMBarolrecs 3HaueHus. Onummre, Kakue 0COOEHHOCTH
O0OHapYKHITH.

e Kaxkue (axropsl 0oJbIle BCEro BIUSIOT HA CTOMMOCTb KBapTHphI? M3yunTte, 3aBUCHUT 1
1[eHa OT IUIOIIAI, YUCIIa KOMHAT, YAAJIEHHOCTHU OT LeHTpa. M3yunTte 3aBUCUMOCTD 1IEHbI
OT TOTO, HAa KAKOM 3TaKE€ PaCII0JIOKEHA KBapTUPA: IEPBOM, MTOCIEAHEM UIIU IPYTOM.
Takxke U3yuuTe 3aBUCUMOCTD OT JaThl pa3MeIlleHus: JHS HEeJleH, Mecsila 1 roja.

e Bribepute 10 HacenEHHBIX MYHKTOB ¢ HAMOOJBIIUM YUCIIOM 00bsiBIeHUH. [locunTaiite
CPEIHIOIO LIEHY KBaJpaTHOTO METpa B 3TUX HACEIEHHBIX MyHKTaX. Beinenure
HACEJIEHHBIE ITyHKTHI ¢ CAMOW BBICOKOW M HU3KOM CTOMMOCTBIO JKUJIbS. DTH JaHHbIE
MOXXHO HaWTH 10 UMeHU B cToidIe locality name.

e V3yuuTe npeasioKeHHUs KBapTHP: JJIS KaKIO0M KBapTUPBI €CTh HH(OpMAIHs o
paccrosinuu 10 1eHTpa. Beinenure kBaptupsl B Cankr-IletepOypre (locality name).
Barmia 3agaua — BBISICHUTB, Kakasi 00J1acTh BXOAMT B 1ieHTp. Co3maiite cronbder ¢
paccTosiHUEM JI0 IIEHTpa B KWJIOMETPax: OKPYIJIUTE 10 eNbIx 3HaueHui. [locne storo
MOCYUTANTE CPETHIONO IIEHY JUIS Kaxkaoro kuiomerpa. Iloctpoiite rpaduk: oH 10KeH
MOKa3bIBaTh, KaK I[eHa 3aBUCUT OT YJAJIEHHOCTHU OT LieHTpa. Onpenenure rpaHuly, rie
rpaduK CUILHO MEHSETCs, — 3TO M OyJIeT LeHTpaJibHasl 30Ha.



Boinenute cerMmeHT kBapTHp B LIeHTpE. [Ipoananu3upyiite 3Ty TEpPUTOPHUIO U U3YUUTE
ClIeyIoIlIKe MapaMeTphl: IUIOMIA b, IIeHa, YHCI0 KOMHAT, BbICOTa MOTOJKOB. Takxke
BbIIETTUTE (PAKTOPBI, KOTOPBIE BIMSIOT HA CTOMMOCThH KBaPTHPHI (YMCIIO KOMHAT, 3TaX,
YAIEHHOCTD OT IICHTPA, JaTa pa3MenieHus o0bsBiieHus ). CrenaiTe BEIBOJIBI.
OTIMYaroTCs I OHKU OT OOIIMX BBIBOJOB IO BCei Oaze?

IIar 5. Hanumumre oO1mii BEIBOI
Odopmnenne: Bemonnure 3amanue B Jupyter Notebook. 3amomauTe mporpaMMHBIA KO B

sueiikax Tuna code, TEKCTOBbIe MOsACHEHUS — B suedikax tuna markdown. Ilpumenure
(dbopMaTupoBaHuE U 3aTOJIOBKH.
Onucanue JaHHBIX

airports_nearest — paccTosiHUE A0 OJMKaiiero a3ponopra B MeTpax (M)
balcony — uncno 6ankoHOB

ceiling_height — BbICOTa TOTOJIKOB (M)

cityCenters_nearest — paccTOsiHUE 10 LIEHTpa ropoja (M)
days exposition — CKOJIbKO JHEH OBLIO pa3MenIeHo 00bsIBICHHE (0T My OIHMKAIIUH JI0
CHSITHS)

first day exposition — gara myOnukanuu

floor — sTax

floors_total — Bcero aTaxeit B jome

is_apartment — anmaptaMeHThI (OyseB THIT)

kitchen area — ruromanp KyXHU B KBaJpaTHBIX MeTpax (M?)
last_price — 11eHa Ha MOMEHT CHSTHS C MyOJIUKALUN
living_area — »wuiiast ruiomaas B KBaJpaTHBIX MeTpax (M?)
locality name — Ha3BaHHe HaCEIEHHOTO MyHKTa

open_plan — cBoOOHAas TUTaHUPOBKA (OyJIEB THIT)
parks_around3000 — 4ucio nmapkoB B paguyce 3 KM

parks nearest — paccrostHue 10 OirpKaifmero mapka (M)
ponds_around3000 — yucno Bogo€MOB B paanyce 3 KM
ponds_nearest — paccTosiHUE 10 OJvKaiiero Bojgoéma (M)
rooms — YUCJIO KOMHAT

studio — xBapTHpa-cTyaus (OyJeB TUII)

total area — oAb KBAPTUPBI B KBaIPaTHBIX METpax (M?)
total images — umcio ¢ororpaduii KBapTUPHI B 00BSBICHUN

Pa3zgea Ne 3. UcciienoBaTeIbCKHX AHAJIN3 JAHHBIX

Kountpoasnas padora 1
1 3ananue
Ha rpaduke HapucoBan boxplot wmm smuk ¢ ycamu. OmnpenenuTe 1O  HEMY

MEKKBapTUIbHbBIN AnanasoH



120 -

100

MonthlyCharges

s

Chum
(pasmax).

2 3amaHue
Kaxk Ha3pIBaeTCst JaHHBIN TUT AUATPAMMBI?
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[Tepen Bamu rpaduk n3MeHEHUs BO3pacTa MoceTUuTeNel caiiTa BO BpeMeHU. Kakoil BBIBOJ
MOXHO CenaTh UCX0d u3 JTAHHOM BHU3yaIn3anuu’?



N3meHeHWe KNMeHTOB NO BO3pacTy € Te4eHWeM BpeMeHn
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Bpems perucTpauum Ha caite

Pa3zgen Ne 4. CtaTUCTHYECKHIT aHAJIN3 JAHHBIX



JlaGopaTopHas padora Ne 3
JuckpeTrHas cinydaliHas BEJIMYMHA.

JluckpeTHoil ciyyaiiHOM BenuuuHOW (X) Ha3bIBaeTcsl CiyyaliHas BEJIMYMHA, KOTOpas B
pe3yibpTaTe WCHBITAHUS TIPUHUMACT OTACIbHBIC 3HAYCHHS (X;, X2 ...) C ONPEAeIEHHBIMH
BEPOSTHOCTSIMH (p), P, ...). UACIO BO3MOKHBIX 3HAYCHHH TUCKPETHON CIydallHOW BETUYHHBI
MOXET ObITh KOHEYHBIM U OECKOHEYHBIM.

CooTHOIIIEHHE, YCTAaHABIMBAIOUIEE CBS3b MEXAY OTACIbHBIMU BO3MOXHBIMU 3HAUYCHUSIMH
CIIy4YalHOM BEJIWYUHBI W COOTBETCTBYIOIIMMH UM BEPOSTHOCTSMH, HA3bIBACTCS 3aKOHOM
pacrpeesneHusi AMCKPETHOM CIIyYalHOW BEJIMYMHBI:

X X1 X2 Xn

P Di )22 Dn

Zpl:l
i-1

3aKoH (psa) pacnpeaeaeHus MOKHO 300pa3uTh rpaduuecky, B BUJIE TOUEK ¢ KOOpIUHATAMHU (X;,
Pi), COEAMHEHHBIX oTpe3kaMu. [lodydrM MHOTOYTrOJBHHK pacHpelesieHus BEepOsSTHOCTEH
(OUroH pacnpeneseHus).

JuckpeTHas ciaydaiiHas BEJIMYMHA MOXKET ObITh 3a7jaHa (DYHKITMEH pacrpeeieH s

OyHKIMeNH pacnpesieneHus CilydaiiHOM BelnuyuHbl X Has3bIBaeTcs (GpyHKIMs F(x), BbIpaxaromas
BEPOSATHOCTH TOTr'0, YTO X MPUMET 3HAYEHUE, MEHBIIIEE YEM X:

F(x)=p (X<x)
IIpumep. 3aKkoH pacupeneneHus CaIy4aiHON BEITUYUHBI X
X| 0 1 2 3

P 0,198 | 0,457 | 0,293 | 0,052

4
D" p,=0,198+0,457+0,293+0,052=1

[IpoBepka: i=1 .
OyHKIMS pacipeesieHus] BEpOITHOCTEH Flx CIIy4aifHOM BEIUYUHBI X:
0, x<0
0,198, 0<x<1

Flx|=|  0,198+0,457=0,655, 1<x<2
0,198+0.457+0,293=0,948, 2<x<3
0,198+0,457+0,293+0,052=1, x>3

0, x<0
0,198, 0<x<1
Flx|={0655, 1<x<2
0,948, 2<x<3

1, x>3

I'paduk pyHkuMu pacnpeneneHus:
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UucioBble XapaKTEPUCTUKU AUCKPETHOU CIIy4alHON BEJIMYMHBI.
MaremaTuyeckoe OKHIaHUE CITyYalHOW BETUYUHBI X.

M(X,:Z bi X;
i=1
Hucnepcus cinydyailHOW BETUYUHBI X.
D(X|=M|[x—M (X|?|=M [x?|-(M X )= p, x>~ (M X|]
i=1

CpenHee KBaJpaTHIeCKOE OTKIOHEHHE.
isigma X =D X

OOOOUIEHHBIMY ~ YMCJIOBBIMHM  XapaKTepPUCTHKAMU JUIs  CIIyYalHBIX BEJIMYMH B TEOPUH
BEPOSITHOCTEM, & TAKXKE MATEMAaTHYECKOM CTATHCTHUKE SBISAIOTCS HadalbHbIE M LEHTPAJIBHBIE
MOMEHTBI.
HavanbHpiM MOMEHTOM k-ro mopsiika ciydyailHOM BeJMYMHBbI X Ha3bIBAlOT MaTeMaTHYECKOe
OKHJIaHUE OT BEJIMYUHBI B k-Oii CTETIeHU:
n
inu, =M|X*|=> p.-x*
: T k=1,2,3
i=1 =1,4, 9, ...

’

HavanbHblil MOMEHT NIEPBOTO MOPSIIKA: i=1

HavanbpHpllii MOMEHT BTOPOTO MOPSIKA: i=1
n

inu,=M|X3|=Y p-x

1

HavanbHblii MOMEHT TPETHETO NOPAJIKA: i=1
LleHTpasbHBIM MOMEHTOM KA-TO MOpsAJKa CIy4daiHOW BelMMYMHBI X Ha3blBalOT MaTeMaTHYecKoe
k
beibel

OXUJaHUC OT BEIIMYNHBI

imu, =M((X—M(X))k):é pi'(xi_M(X))k

. k=1,2,3, ...
[lenTpasIbHBIIT MOMEHT MEPBOTO MOPSIAKA: imu, =M ( X—M (X)) =M (X) o M(X): 0
LenTpanbHbIit MOMEHT BTOPOTO MOpSAKA:

imu, ZM((X—M(X))Z):é pyx,—M(X|}=D(X|=M X2 (M| X|] =inu,—inu?

HeHTpaJIBHLIﬁ MOMCHT TPETHETO nopsaka:



imu, =M || X — M x|’

gnlp,.-(x,-—M(x))B

3ananue.
1.ITocTpouTh MHOTOYTOJIBHUK PacpEeCIICHUS.
2.CocraBuTh (DYHKIUIO paclpeeseHus U IOCTPOUTH €€ rpaduK.
3.HaiiTi HauanbHbIE U LIEHTPAJIbHBIE MOMEHTHI IIEPBOT0, BTOPOTO U TPETHETO MOPSIKA.
4.Haiitu uMcIoBbIE XapaKTEPUCTUKH CIy4YailHON BETMYMHBI (MaTEMaTHYECKOE OXKHUIAHNUE,
JUCIIEPCUIO0, CPEHEE KBAAPATUYECKOE OTKIIOHEHHUE).

Bapuant Ne 1

X 23 28 34 45 47 52 56 67 69 73

P 0,01 0,03 0,04 0,13 0,15 0,28 0,16 0,08 0,06 0,06

Bapwnant Ne 2
X 35 40 46 57 59 64 68 79 81 85
P 0,05 0,07 0,14 0,31 0,18 0,11 0,05 0,04 0,03 0,02
Bapuant Ne 3
X 65 115 175 285 305 355 395 505 525 565
P 0,02 0,03 0,04 0,11 0,13 0,15 0,16 0,24 0,09 0,03
Bapuant Ne 4
X 64 79 97 130 136 151 163 196 202 214
P 0,01 0,04 0,08 0,13 0,34 0,18 0,12 0,07 0,02 0,01

Bapuant Ne 5

X 61 71 83 105 109 119 127 149 153 161

~

0,01 0,02 0,04 0,25 0,19 0,18 0,16 0,08 0,04 0,03

Pasznen Ne S. Teopusi BeposiTHOCTEH
JlaGopaTopHas paGora 4

«IlepBruynast 00paboTKa SMIUPUUECKUX JTAHHBIX»

Wmeromuiicss HabOp SMIUPUYECKUX JAHHBIX SBISETCS BBIOOPKON M3 TreHepalbHOU
COBOKYITHOCTH.

HabGop naHHBIX pacrnoNoXeHHBI B MOPSIKE BO3PACTAHUS, HA3bIBACTCS BapHALMOHHBIM
psaoM. Eciau HaGop aHHBIX 1OCTaTOYHO OOJIBLION, TO YAOOHEEe BCEro MPEICTaBUTh €T0 B BUJE
MHTEPBAJILHOIO BapUALMOHHOTO Psizia.

JUis  moCTpoeHHs HHTEPBAJIBHOTO BapHALlMOHHOIO psiia  HEOOXOIUMO  BBIIOJHUTH
CHEAYIOLIME NCUCTBUSA:
1.iMeronuecs 1aHHbIE pacroiararoT B MOPSIKE BO3PACTAHMS.

X X .
2.B BBIOOpKE OmpenensioT camoe OOJbIIoe max ¢ caMO€ MaJieHbKoe ° min  3HaueHHe
M3y4aeMoro Mpu3HaKa.

R=x__ —x_.
3.0mpenenstoT pa3Max BapbUpOBaHUS max  ““min

4.0npenensitoT MHUPUHY YACTUYHBIX HHTEPBAJIOB k , Tne k — 4YHuCIO YaCTUYHBIX
UHTEpBAJIOB (11e710€ 4uciio). YUHucno HMHTEpBAIOB MPUOIU3UTEIBHO MOXKHO OIPEACTUTh C




nomo1nbio hopmyisr CTepkeca: k=1+ 3,32'lgn (n — oObeM BBIOOPKH).
5.HwxHsis rpaHUIla IEpBOrO HHTEpBaa X0 BBIOMpPAETCSI TaK, YTOOBI MUHUMAJIbHAS BapUAHTa

1
XO :Xmin - E h
BBI60pKI/I xmin nomajgaia MpPpUMCPHO B CCPCAMHY OTOr0 MHTCpBAJIA:
[IpomMexyTouHble UHTEpPBAJIbl MOTYYarOT IpUOaBIIsAs K KOHILY MPEAbLAYLIEro MHTEpBaja JJIUHY

x.=x,_,+h, i=1,2, ...

YaCcTUYHOTO MHTepBana /: . IlocTpoenue mikanpl HUHTEPBAJIOB Ha

X.
OCHOBC BBIYHCJICHHA TI'paHUL] HHTCPBAJIOB IIPOAOJIKACTCA OO0 TCX IIOp, ITOKa BCIMYMHA L

1
X.<x +—h
1 max 2
YAOBJIETBOPSIET COOTHOIICHHUIO: .
6.IloxcunThiBaeTCs KOJNMYECTBO 3HAUYEHUN IpPU3HAKA, NOMAJAIONIMX B KaKIbli YacCTHYHBIN
WHTEpBaJ (4aCTOTHI 7;).
7.Pesynbratel  (GOpMHpYIOTCS B BUAE TaONUIBI, KOTOpas W SBISETCS HMHTEPBAJIbHBIM
BapHaLlMOHHBIM PSAAOM:

[x0:%;) [x15%5) [xy:x5) |- [x;_15%;) |- [x)_15%,]

nj ny n;s n; Ny

k

Zni:”
i-1

(ITpoBepka: cymma 4acTOT JOJKHA COBIAAATh C 00BEMOM BBIOOPKH).

3agaHue.
[TocTpouTh MHTEPBATBHBINA BapHAIMOHHBIN PS/I.

Bapuant Ne 1.
[TopakeHHOCTh OTJIMBOK TOYEYHBIMH MTOBEpXHOCTHBIMHU Aedexramu (TII).

Ne ni/mt TII, % Nen/m| Tlopaxennocts TII/, %
1 10,56 41 20,71
2 10,98 42 20,89
3 12,45 43 21,24
4 12,47 44 21,67
5 13,37 45 21,72
6 13,38 46 21,96
7 13,81 47 21,96
8 13,91 48 22,31
9 14,3 49 22,5
10 14,79 50 22,68
11 14,84 51 22,79
12 15,24 52 23,03
13 15,29 53 23,06
14 16,31 54 23,26
15 16,39 55 23,54
16 16,41 56 23,6
17 16,52 57 23,92
18 17,19 58 24,19
19 17,21 59 24,25

20 17,27 60 24,71
21 17,3 61 24,71




W XA W=

22 17,39 62 24,73
23 17,6 63 25,1

24 17,62 64 25,4

25 17,75 65 25,56
26 17,92 66 25,61
27 18,58 67 25,64
28 18,62 68 26,81
29 18,69 69 26,86
30 18,72 70 27,07
31 19,4 71 27,58
32 19,4 72 27,58
33 19,57 73 27,69
34 19,89 74 28,6

35 20,06 75 29,08
36 20,17 76 30,26
37 20,2 77 30,74
38 20,41 78 30,86
39 20,48 79 30,86
40 20,62 80 33,76

ITepeyeHb BOPOCOB K 3a4eTy
BBenenue u ocHOBbI cuHTakcuca. CIMCKH U IIUKJIBI.
Oneparyu ¢ Tabnunamu. Y cinoBus U GyHKINH.
bubnuoreka Pandas. AHanu3 JaHHBIX U 0OPMIICHHE PE3YJIbTATOB.
Be6-o60mouka Jupyter Notebook.
[Tporecc aHanm3a 1aHHBIX.
[Tpeno6paboTKa JaHHBIX.
OcHOBHBIE IPUHIMIIBI NTpe100paboTku. PaboTa ¢ nmpormyckamu.
N3menenue tunos. [Touck nybnukaros. Kateropuszanus JaHHBIX.
BBenenue B uccienoBarenbckuii aHanu3. I'paduku u BBIBOJBI.

. I3ydeHune cpe30oB JaHHBIX.

. PaboTa ¢ HECKOTPKUMU NCTOYHUKAMU JaHHBIX.

. B3auMOCBsI3b TaHHBIX.

. Banunanus naHHbIX.

. BBeieHue B CTaTUCTUYECKUI aHAIIN3.

. OnucarenpHas CTaTUCTHKA.

. MaTemaruueckasl CTaTUCTHKA.

. BeiGopouHbie MeTO/1bI MaTEeMaTHUYE€CKON CTATUCTUKH.

. OCHOBBI TEOpUU OLIEHUBAHUSI.

. OCHOBBI TPOBEPKHU CTATUCTUYECKUX TUIIOTES.

. OCHOBBI PErpecCUOHHOTO aHAIN3a.

. CiyyaitHbple COOBITHSI.

. [IpocTpaHcTBO 311€MEHTAPHBIX COOBITHIA.

. CtaTucTHueckasi BEpOSITHOCTbD.

. YCII0BHBIE BEPOATHOCTH.

. [locnenoBaTenbHOCTH HE3aBUCUMBIX HUCIIBITAaHUI.

. CityyaiiHble BEJIMUMHBI.

. OyHKIIMH U YUCIOBBIE XapAKTEPUCTUKU CIyYalHBIX BEJIMYUH.
. OCHOBHBIE 3aKOHBI pacnpeieICHUs CTyUYalHbIX BEJIMUKH.

. DKCIIOHEHIIMATIBHOE PACIIPEIEIICHUE U €T0 YNCIIOBBIE XapaKTEPUCTUKH.
. [IpenenbHbIe TEOPEMBI TEOPUH BEPOSTHOCTEN.



Tabanna 9 — IlpuMepbl OLIEHOYHBIX CPEACTB ¢ KJIIYaMH NIPABUJIbHBIX OTBETOB

Bpewms
No BBIINOJ
Tun [IpaBunbHbII HEHUS
n/ DopMyNnUpOBKA 3aaHUS
. 3alaHus OTBET (B
MHUHYTa
x)
OIIK-3. Crioco0GeH ncronp30BaTh HEOOXOAMMbIE MATEMAaTHUECKHE METOIBI AJIsl PELICHHS 3aa4 PO ecCHOHATBHOM
JACATCIIBHOCTHU
1. 3amann | Ha TJI0CKOCTH HapHCOBAHbI JiBE 4 2
e KOHIIEHTPUYECKUE OKPYXKHOCTH, paaUuyChl
3aKpHIT | KOTOPBIX 6 1 12 cM cooTBeTcTBeHHO. KakoBa
oro BEPOATHOCTh TOTO, YTO TOYKa OpOLICHHAs
THUMa | Hayjady B OONBIION Kpyr, IOmajzeT B
KOJIBIIO,
00pa3oBaHHOE yKa3aHHBIMH OKPYKHOCTSIMU?
1)0,5;
2) 0,65;
3)0,12;
4)0,75;
5) 0,60.
2. Ha cOopky momagaroT qetanu ¢ IByX 3 3
aBromatoB: 80 % u3 nepsoro u 20 % u3
BTOporo. Ilepsslit aBTOMar gaer 10 %
Opaxa, BTopoii — 5 % Opaka. Haiitu
BEPOATHOCTH MOMAJaHUs Ha COOPKY
JOOpPOKaYeCTBEHHOM JETallH.
1) 0,90;
2) 0,09;
3)0,91;
4) 0,85;
5)0,15
3. CrnyualiHas BeTM4MHA paclpesiesieHa 1o 4 3
HOpMAaJIbHOMY 3aKoHY, npudeM M (X) = 15.
Haittu P (10 < X < 15), ecniu u3BeCTHO, 4TO
P (15<X<20)=0,25.
1) 0,10;
2) 0,15;
3) 0,20;
4) 0,25;
5) 0,30.
4, ITo BeIOOpKE 00BeMa n = 51 HaiineHa 2 3
CMeIleHHas olleHKa J[B=3 renepanpHON
qucnepeuu. HaliTh HeCMEIEHHYI0 OLIEHKY
JVCHIEPCHU TCHEPAIBHON COBOKYITHOCTH.
1) 3,05;
2) 3,06;
3)3,51;
4) 3,60;
5)0.
5. Kak HazpIBaeTcst unciio my (HaCTYIUICHUS 3 3
CoOBITHS B N HE3aBUCHMBIX HCITBITAHUSX, B
KaOXIOM M3  KOTOPBIX  BEPOSITHOCTB
TIOSIBJICHUS
COOBITHS paBHA P ), OTpeessieMoe U3
HEpaBEHCTBA:
np—q<m,<np+p
1) HauGobiee
2) onTUMAaIbHOE
3) HauBeposTHEHIIICE




Tun
3aJaHKs

DopMyIUpOBKa 3aAaHUA

IIpaBunbHbBIN
OTBET

Bpewms
BBIIIOJ
HEHUS
(B
MHUHYTa

X)

4) HEBO3MOXKHOE
5) MUHUMAaJIbHOE

10.

3amann
e
OTKPBIT
oro
THIIA

Ha st otitHaKOBBIX KapTOYKaX HAIHCAHBI
oykssl U, JI, O, C, Y. Eciu nepememarp ux,
W pa3IoKUTh Hayladyy B PsAI JABE KapTOUKH,
TO

BEPOSATHOCTh p mHoiyuuTh cioBo WJI paBHa

B oTBete 3anmmuTe yncio 1/p.

20

JlaHHOE mpeAnpusTHE B CPETHEM BBIITYCKaET
20 % mnponykuuu Beicimiero copra U 70 %
NpONyKUUU  mepBoro  copra.  Haiitu
BEpOATHOCTH P TOro, 4ro ciydaiiHo B3siTOC
W3JIETIME 3TOTO MPENIPHUSITHS OyIeT BBICIIETO
WM [IEPBOTO COpTa. B OTBET 3ammcarts 4ucio
30P.

27

CrnyuaifHass BemmumHa X  pacrpenesieHa
paBHOMEpHO Ha WHTepBaie (2; 6) u p (X) —ee
IDIOTHOCTHh BepositHocTH. Haiitm p (3). B
otBeT 3anmcath yncio 40 p (3).

10

CryneHTtaM HyXHO claTh 4 3K3aMeHa 3a 6
nuei. CKOIBKHMH — CcHOcO0aMU  MOKHO
COCTaBHTb PACIIMICAHUE CAAYN DK3aMEHOB?

360

BeposTHOCTh TOSIBIACHHS COOBITHSI A B
kaxxaoM n3 100 He3aBUCUMBIX HCIIBITAHUHN
paaa 0,4. Haiimute Maremarmdyeckoe
OXKUJAHUE M  JUCHEPCUI0  CIydaiHOoH
BEJUYHMHBI X — 4YKCIA TOSBICHUHA COOBITHS
A. B oTBeT 3anumunTe uX CyMMy.
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11.

12.

13.

3amann
e
3aKpBIT
oro
THIIA

Korma mpmmeHsieTcs KilacCHYeCKHH CIIOco0
3a/1aH¥s BEPOSTHOCTH:

1) mpOCTpaHCTBO JIEMEHTAPHBIX COOBITHIA
0EeCKOHEUHO, Bce COOBITHSI paBHOBO3MOXKHBIS
Y HE3aBHCUMBIC;

2) TPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHI
3aMKHYTO, BC€ COOBITHS HE3aBUCHMBI;

3) OpOCTPaHCTBO JJIEMEHTAPHBIX COOBITUN
KOHEYHO, BCE COOBITHSI pABHOBO3MOIKHBIE;

4) TpPOCTPaHCTBO AIEMEHTAPHBIX COOBITHII
KOHEYHO, BCE DIIEMCHTapHBIC COOBITHS
HE3aBUCHMEI.

3

Korna MIPUMEHAETCS FEOMETPUYECKUN
Croco0 3a/1aHHs BEPOSTHOCTH:

1) TpOCTpaHCTBO JJIEMEHTAPHBIX COOBITHI
06ecKOHEeUHO, Bce COOBITHSI paBHOBO3MOXKHBIE
1 HE3aBUCHMBIC;

2) TPOCTPAaHCTBO JIIEMEHTAPHBIX COOBITHIHA
3aMKHYTO, BCE COOBITHS HE3aBUCHMBI;

3) HpOCTPAaHCTBO 3IJIEMEHTAPHBIX COOBITHI
KOHEYHO, BCE COOBITUSI PABHOBO3MOXKHBIE;

4) mpOCTPaHCTBO 3IIEMEHTAPHBIX COOBITHI
KOHEYHO, BCE DJJICMEHTAapHBIE  COOBITHS
HC3aBHCHMBI.

Kakoe w3 yTBepXkKIEHHI OTHOCHUTEIHHO
TeHEPATbHOM M BHIOOPOYHOH COBOKYITHOCTEH




Bpewms

No BBITIOJ
h Tun IIpaBunbHbBIN HEHUs
1/ DopMynupoBKa 3aTaHUA
I 3aIaHus OTBET (B
MHHYTa
X)
SIBJISIETCSl BEPHBIM?
1) BBIOOpOYHAs COBOKYNHOCTH — 4YacTb
TeHEPaIbHOU
2) TeHepalbHas COBOKYMHOCTb — 4YacTh
BBEIOOPOYHON
3) BEIOOpOYHAasT W TeHepalbHas
COBOKYITHOCTHU PaBHBI [0 YUCIEHHOCTU
4) npaBUIBHBII OTBET OTCYTCTBYET
14. CyMMa 4acToT nMpU3HaKa paBHa: 1 2
1) 06beMy BBIOOPKH N
2) cpemHeMy apu(METHUECKOMY 3HAYCHUI
MIpU3HaKa
3) Hymo
4) equHUIE
15. YTouHeHHas BBIOOpOYHAs 2 2
nucniepeust S* cirydaiHon
BeJINYMHBI X 00nanaer CIICIYIOLITUMHU
CBOMCTBaMH:
1) SIBJISETCS CMEIIEHHON OLICHKOI
JUCIIEPCUN CITyYalHOM BETMYUHBI X
2)  sBiseTCs ~ HECMEIICHHOM  OLICHKOH
JUCIIEPCUU CITydalHOHM BeTHUUHBI X
3) SIBIISIETCS CMEIIeHHON OIICHKOM
CPEIHEKBAIPATHIECKOTO OTKJIOHEHUS
CIIy4aliHOM BENMYUHBI X
4)  sBHSETCS ~ HECMENICHHOH  OIICHKOU
CpeIHEKBaAPATHIECKOTO OTKJIOHEHUS
CITy4aliHOW BEJTMYUHBI X
16. 3aganu | CoydaiiHas BennumHa X 3a7aHa (QyHKIMEH 7 8
e pacnpeienenus
OTKPBIT 0 npu x < 0,
oro 3
— F(x)=¢x" mpu 0<x<1,
1 mpu x>1.
Haiitu BepositHocts P TOro, 4yro B
pe3ysbTaTe UCIBITAHUS CITydaiHasi BEUINHA
X TpuMeT 3HaueHWe, IpUHAUIeKAIIee
unrepsany (0,1; 0,6). B orBer 3ammcarhb
yucio 20 P.
17. 3amaH CTAaTUCTHYSCKUH PSI pactpeeeHAs 17 8
Bapuanta x; 1 2 5 7
Yacrora n; 10 50 25 15
Haiitu BEIOOPOUHYIO CPENHIO X . B otser 3anmcath 4ucio 5X .
18. CpemHuii  pacXxom  JJCKTPOSHEPTHH B 2 8
HEKOTOpoM peruoHe coctasuser 40000
kBT/4. Ilomp3ysick HepaBeHCTBOM MapkoBa,
OLICHUTHb BEPOSATHOCTH TOTO, YTO PACXOM
anekTposHepruu He mpebicuT 50000 KBT/4.
B otser 3anummure 10 p.
19. B rpynme u3 20 cryneHTOB 4 OTIMYHHKA U 7 8

16 xopommctoB. BeposTHOCTH ycmemrHoi
cllayd CECCHMM JUIi HHMX COOTBETCTBCHHO
paBubl 0,9 u 0,65. Haiinure BeposTHOCTDH
TOrO0, 4YTO HAyrajg BBIOPAHHBIA CTYICHT
YCIIENTHO CHACT cecCcHio. B oTBer 3ammmmre




Bpewms
No 5 BBITTOJ
o Tun e — IIpaBunbHbBIN HEHUs
I 3a/IaHus OTBET (B
MHUHYTa
X)
10 p.
20. Bpems  pemoHTa  aBTOMOOWIS  €CTh 10 8
ciyyaiiHas ~— BeauumHa X,  MMeEOIas
MOKa3aTeNbHOe pacripeneneHue c
napamerpom A = 0,1. Haiinure cpennee
BpEMsI pEMOHTa aBTOMOOWIIS.

[TomHBIH KOMIUIEKT OIICHOYHBIX MAaTepHaJOB MO JucuuiuimHe (Moaymio) (doHa
OLICHOYHBIX CPEJICTB) XpaHHUTCS B DJICKTPOHHOM BHIE Ha Kadenpe, yTBepxaaromieid pabouyro
porpaMMy TUCIHILTHHBI (MOTyJis), U B L[eHTpe MOHUTOpHHTA U ayuTa KauecTBa OOy4CHUSI.

7.4. MeTonnyecKkue MaTepuasbl, onpeae/soue Npouexypbl OlleHUBAHUS
pe3yJbTaTOB 00y4eHHs 10 JUCHHUILINHE (MOAYJIIO)

[To auctunnue « BepoATHOCTHO-CTATUCTUYECKHE METO/IbI B @aHAIM3E JaHHBIX)» UTOTOBOM
(hopMoii OTYETHOCTH B UETBEPTOM ceMecTpe siBisieTcs 3ader. CornacHo aeicTBytomieid B AI'Y
cucreme onenuBanus BAPC ansg AMCUUITINH, UTOTOBOM (DOPMON OTYETHOCTH ISl KOTOPBIX
sBisieTcst 3adetr, oTBoautcs 100 GammoB (90 GamtoB Ha Tekymue (GopMbl KOHTpoJs u o 10
0aJI0B OTBOJIUTCS HA OOHYCHI), KOTOPbIE HAKATUIUBAIOTCS CTYACHTOM B TEYEHHE BCETO CeMeCcTpa
W3Y4YEHUS JUCIUTUTHHBI U PACTIPEIICISIOTCS 110 BO3MOXXHOCTH PAaBHOMEPHO IO BCEMY CEMECTDY.
Cucrema HakoIUIeHHUs1 0assioB, a TaKXKe CHUCTeMa IITpadoB, MPEJCTaBICHA B TEXHOIOTUYECKOM
KapTC JUCHUITIINHBI ((B@pOSITHOCTHO-CTaTI/ICTI/I‘—IeCKI/Ie METOJbI B aHAJIN3E€ JAaHHBIX)).

OTuet no JadoparopHoii padore

Otyet mo mabopaTopHON paboTe MPEACTABISIETCS B AJICKTPOHHOM BHJIE. 3alllUTa OTYETa
MpoXoauT B (opMme AOKIaza CTyIEHTa IO BBIMOJHEHHOW paboTe M OTBETOB Ha BOIPOCHI
npenoaasarens. B ciayuae, eciu oopmiieHHe oTueTa U MOBEJEHUE CTYEHTa BO BpeMsl 3allIUThI
COOTBETCTBYIOT YKa3aHHBIM TpPEOOBAHMSIM, CTYACHT IMOJy4aeT MaKCHMalbHOE KOJIHYECTBO
0aioB.

OcHOBaHUSIMU JJIsI CHUKCHHS KOJIMYECTBA OAJIOB B IMana3oHe OT max J0 min
SABJISIFOTCHA .

- HeOpeXKHOE BHITIOTHEHUE,

- OTCYTCTBHEC BbIBOJIOB,

- HapyLIEHUE CPOKOB MPEIOCTABICHUS OTUETA.

OTueT HEe MOXKET OBITh IPUHAT U MOJJICKHUT T0PabOTKE B CiIydae:

- OTCYTCTBHSI HEOOXOIMMBIX pa3/IelioB,

- OTCYTCTBHSI HEOOXOAMMOTO TpaUIECKOTO MaTepurana,

- HEBEPHBIX PE3yJIbTAaTOB pacyeTa.

KonTpoJsbHbie padoThl

KoHTponbHast paboTa cOCTOUT U3 2-X 3aJIaHUH.

OCHOBaHUSMU JIJI CHIDKCHUS OICHKH 3a 3aJaHHC SIBIISIOTCS:

- OITMOKHU B OOBSICHEHUSX M KOMMEHTAPHSIX MPU BEPHO BBHITIOJTHEHHOM 3aJIaHUH;
- HETNIOJIHBIM OTBET ISl TEOPETUUECKUN 3aJaHU;

- HEOpEKHOE BHITIOJIHEHHE;

- MHOTOKpaTHOE TIepeMChIBAaHHE KOHTPOIHHON PabOTHI.

3amaHue He MOKET OBITh 3aCUMTAHO, ECIIU:

- 1aHbI JIBa HEBEPHBIX OTBETA HA TEOPETUUECKUE BOIIPOCHI.



B cootBercTBuM ¢ OamnbHO-peiiTHroBOM crcteMoit BAPC mo muctumiuHe OTBOIUTCS
100 6ammoB (90 6amnoB Ha Tekymue Gopmbl KOHTPOJS U 10 10 6anmoB OTBOAUTCS Ha OOHYCHI),
KOTOpbIE€ HAKAIUIMBAOTCS CTYICHTOM B T€UEHUE BCETO CEMECTPA U3YUCHUS TUCUHUILIIUHBI.

OneHUBaHWE CTYJICHTOB Ha 3a4eTe OCYIIECTBISICTCS B COOTBETCTBHE C TPEOOBAHUSMU U
kputepusMu 100-0ampHOM MIKabl. YUYUTHIBAIOTCS KaK pe3yIbTaThl TEKYIIET0 KOHTPOJS, TaK U
3HAHWS, HABBIKA U YMEHUS, HEMOCPECTBEHHO TTOKAa3aHHBIC CTYACHTAMH B XO/I€ 3a4eTa.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B X0/€ Y4eOHOTO Mporiecca U KOHCYJIbTUPOBAHUS
CTYJICHTOB, TI0 pe3yJbTaTaM BBHITIOJIHEHUS CAMOCTOSITEIBHBIX W TEMATHYCCKUX KOHTPOJIHHBIX
pabot. OH mpegycMaTpuBaeT MPOBEPKY TOTOBHOCTU CTYJCHTOB K TUTAHOBBIM 3aHATHUSAM, OLICHKY
KauyecTBa U CaMOCTOSATEILHOCTH BBITIOJHEHUS 3aJaHUi Ha MPAKTHYECCKUX 3aHATHUSAX, MMPOBEPKY
MPABUJILHOCTH PEIICHUS 3314, BEIIAHHBIX HA CAMOCTOSTEIBHYIO MPOPAOOTKY.

Ha 3auere ocymiecTBisieTcss KOMIUIEKCHAs NIPOBEPKAa 3HAHWW, HABBIKOB W YMEHHH
CTYJICHTOB TI0 BCEMY TEOPETUUYECKOMY MaTepHally JUCIUIUIMHBI U C MPOBEPKON MPAKTUUECKHUX
HaBBIKOB M YMEHHUH MO pa3paboTKe JOKYMEHTOB Pa3IMUHBIX BHUJIOB. TeopeTHUYECKHE 3HAHUS
OLICHUBAIOTCSl IyTEM KOMIIBIOTEPHOI'O TECTUPOBAHUS UJIM HA OCHOBAHUM NMHCHbMEHHBIX OTBETOB
CTYJICHTOB 110 HECKOJIBKUM T€OPETUYCCKUM BOTIPOCAM.

Ta6auna 10 — TexHosornyeckasi KapTa peHTHHIOBBIX 0AJVI0B 110 M CHMILIMHE (MOLYJII0)

KonuuecTBo MakcumanbHoe Cpok
Kontponmpyemsie .
Ne /i MepONpHATHS MEPOIIPHUATHIA KOJIMYECTBO npesacra
/ Gael 0asioB BJICHUS
OcHoBHOoI1 0J10K
1. Buvinonnenue nabopamopHuot 415 60 Mo
pabomwl
2. Buinonnenue konmponvhoii pabomet 1/15 15 pacrinea
3. Tecm 1/15 15 o
Bcero 90 -
Bbaok 6onycos
4. Tlocewenue 3anamuti 6e3 nponyckos 1 3
5. CsoespemenHoe @blnoOIHEeHUe 8CeX ] 3
3a0aHUll
6. Axmusnocmo cmyoenma Ha 1 4
3auamuu
Bcero 10 -
UTOro 100 -

Taoauna 11 — Cucrema mrpadoB (15 0OAHOTO 3AHATHS)

IToka3zareinb bamn
Ono3zoanue Ha 3ansamue -1
Hapywenue yuebnoti oucyuniumol -1
Hezomoenocms k 3ansamuio -2
IIponyck 3anamus 6e3 y8aricumenbHoU NPUYUHDBL -2

Taoauna 12 — lkana nepeBoja PeMTHHIOBbIX 0AJUIOB B MTOTOBYKO OLIEHKY 3a ceMecCTp




N0 JUCHUILTHHE (MOAYJII0)

Cymma 6amioB Ornenka no 4-0anapHOM IIKae

90-100 5 (oTAM4HO)

85-89

75-84 4 (xopomwio)

3auTeHo

70-74

65-69

0 6a 3 (YZ1OBJIIETBOPUTEILHO)

Hwuxe 60 2 (HeyIOBIETBOPHUTEIHHO) He 3aureno

HpI/I peaiu3anu JUCHHUIIINHBI (MO,I[y.]'I?I) B 3aBUCUMOCTHU OT YPOBH:A INOATOTOBJICHHOCTU
06yqa}0mnxcsl MOTYT OBITH HCIIOJB30BAHbl HMHBIE q)OpMLI, MCTOAbl KOHTPOJI U OLUCHOYHLIC
cpeacTBa, UCXoad U3 KOHerTHOﬁ CUTyalluu.

8. YAEBHO-METOJUYECKOE U ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIST)

8.1. OcHoBHas JuTEparypa:

1. Mupkun, b. I'. BBenenue B aHanu3 JaHHBIX : y4eOHMK W mpakTukym / b. T
Mupkun. — Mocksa : M3natensctBo HOpaiit, 2020. — 174 ¢. — (Boiciiee obpazoBanue). —
ISBN 978-5-9916-5009-0. — Texkct : anekrponnbiii // 3BC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/450262

2. Teopus  BeposTHOCTEM M MareMarhyeckas  cratucrtuka.  [IpakTukym
[DnexTpoHHbIid pecypc]: yueb. mocodue / M.IO. Mankesuu, H.IT. Tlerpora, JI.W. Tapycuna -
Munck : PUITIO, 2017. - URL: http://www.studentlibrary.ru/book/ISBN9789855037119.html
(OBbC «KoHCYbTaHT CTyIEHTa).

3. Pakutckmii, A. A. MeToapl MalIMHHOTO 00Y4YeHUs ;| y4eOHO-METOINYECKOe Tocooue /

A. A. Pakurckuit. — HoBocubupck : CHOUpCKHN TOCYIapCTBEHHBIH YHHMBEPCHTET
TeIeKOMMyHUKauii u wHpopmatuku, 2018. — 32 c¢. — ISBN 2227-8397. — TekcT
ANEKTPOHHBIN // DnexTpoHHO-OmOmuoreuHas cuctema I[IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/90591 .

4. Pamka C., Python u mammuHOe oOydeHue: KpaiiHe HeoO0Xoaumoe Iocodue 1o
HOBeHIlIeH MpeacKa3aTeJbHON aHalIMTHKe, o0s3arenbHOe Uil Oojiee TIyOOKOro MOHUMAaHUS
METOJIONIOTUU MalmiHHOTro 00y4enus / Pamka C. - M. : JIMK IIpecc, 2017. - 418 c. - ISBN 978-
5-97060-409-0 - Texct : anmektponusiii / ObC "Koncynerant crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970604090.html

5. AHanu3 JaHHBIX ;| yueOHUK 1715 By30B / B. C. Mxurapsia [u ap.] ; moa penaxiuei
B. C. Mxwurapsna. — MockBa : M3matensctBo HOpaiit, 2020. — 490 c¢. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-00616-2. — Texct : anexrponssiii // ObC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/450166

8.2. lonosiHUuTE IbHAA IUTEpaTypa:
1. Teopus BepositHOCcTeH. [IprMeps! U 3amaun [IIEKTPOHHBIN pecypc]: yuel. mocodue /
Bacuinpunk M.10O. - HoBocubupck : WN3n-so HITY, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785778224872.html (3bC «KoHCynbTaHT cTyaeHTa»).

2. Teopus BepOSATHOCTEH W MaTeMaTHUecKas CTAaTUCTHUKA [DIJIEKTpOHHBIN pecypc| /



http://www.studentlibrary.ru/book/ISBN9785778224872.html
https://www.studentlibrary.ru/book/ISBN9785970604090.html
http://www.iprbookshop.ru/90591
http://www.studentlibrary.ru/book/ISBN9789855037119.html

baxnun K. B. - M. : JlammkoB u K, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785394021084.html (3bC «KoHCynbTaHT CTyAeHTa»).

3. ®enun, @. O. Anamm3 nanubeix. Yacts 1. [ToaroroBka maHHBIX K aHAIK3Y : ydeOHOE
nocobue / @. O. ®enun, O. O. Oegun. — MockBa : MOCKOBCKHI TOPOJACKON IMeIarorndecKuii
yauBepcuret, 2012. — 204 c. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-
oubmoreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/26444.html

4. bumn, ®psukc YkpoieHue OONBIIMX JaHHBIX : KaK M3BJIEKATh 3HAHMS U3 MACCHUBOB
nH(popManMu ¢ TMOMOIIBI0 TIIyOoKoi aHanuThku / @psnkc bwin ; mepeBox A. bapanoB. —
Mocksa : Mann, BanoB u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Texcr :
ANEKTPOHHBIN // OnexTpoHHo-OMOMMoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/39433.html

5. ®nax II.,, MammuaHoe oOyueHue. Hayka M HCKYyCCTBO ITOCTPOEHHS AaJITOPUTMOB,
KOTOpbIe M3BJIEKAIOT 3HaHMA W3 AaHHbIX / @max I1. - M. : IMK IIpecc, 2015. - 400 c. - ISBN
978-5-97060-273-7 - Tekcr : anexrponnsiii // OBC "Koncynbrant cryaenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970602737.html

8.3. UnTepHeT-pecypchbl, HEOOX0AMMBbIE /1JIs1 OCBOCHUS TUCHHUILIUHBI (MO1YJIA)
1 OnekrponHo-6ubmMoTeynas cucrema (3bC) OO0 «Ilonutexpecypey» «KoHcynbTaHT
CTYACHTa». www.studentlibrary.ru.
2 DOnextponHo-0ubanoreunas cuctema [IPR BOOKS http:/www.iprbookshop.ru/

9. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIATLTAHBI
(MOJTYJIST)

Jlns mpoBeneHUst J1abOpaTOPHBIX 3aHATHM HEOOXoIuMa KOMIbIOTEpHAas ayJIuTOpusi, B
KOTOPOI OpraHM30BaH JOCTYN K ceTH VHTEepHET M yCTaHOBJIEHO MPOTrpaMMHOE OOecreyeHHe.
Jlnist IpoBeAieHUsT ITyOJMYHON 3aIIUTHl MPOEKTOB, HEOOXOIMMa MYJIbTHMEIANHHAS ayJAUTOPHS C
IIPOEKTOPOM.

Bo Bpems nekiuii MCIoNb3yeTcs HOYTOYK M TPOEKTOp Ui mpe3eHTaruil. CeMuHaphI
IIPOXOJAT B KOMIIBIOTEpHOM Kjacce. CiymaTensiM Kypca peKOMEHAyeTcs HCIOJIb30BaTh CBOU
HOYTOYKH C yCTAaHOBJICHHOM 1ocienHeil Bepcueir Anaconda amst Python 3.7.

PaGouass mnporpamma IUCHUIUIMHBI (MOAYJsS) TP HEOOXOIUMOCTH MOXKET OBITh
aZlanTUpOBaHa JuId 00y4eHus (B TOM YHUCIIE C IPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH) JIMI C OrpaHMYCHHBIMH BO3MOXKHOCTSIMM 3[0POBbS, MHBaIMIOB. [l 3TOrO
TpeOyeTcs 3asiBJIeHUE 00yYaroIuXcs, ABISAIOIMNXCS JTUIIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSAMU
3/I0pOBbsl, MHBAJIWJAMM, WIM UX 3aKOHHBIX IIPEJICTaBUTENIEH M PEKOMEHAALUU IICHUXO0JIOro-
MEIUKO-TIEJarorTuYecKol komuccuu. Jlns WHBaIuaoOB cojepxkaHue pabouedl MporpaMMbl
JUCLMIUIUHBL (MOAYJSI) MOKET ONPENeNAThCS TaKKe B COOTBETCTBUM C HMHJIWBUIYaJbHOU
[IpOrpaMMoil peabuIuTalMi UHBATUAA (IPU HATTUYUH).


http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
https://www.studentlibrary.ru/book/ISBN9785970602737.html
http://www.iprbookshop.ru/39433.html
http://www.iprbookshop.ru/26444.html
http://www.studentlibrary.ru/book/ISBN9785394021084.html
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