MHWHOBPHAYKU POCCUA
®enepalibHOE TOCYAApCTBEHHOE OI0KETHOE
o0pa3oBaTeNbHOE YUPEXKIEHHE BBICIIIETO 00pa30BaHMUs
«AcTpaxaHCKul rocynapcTBeHHbI yHuBepcuTeT nMeHu B. H. Tatumenay»
(ActpaxaHckuii rocyaapcTBeHHbINH yHUBepcuTeT uM. B. H. Tarumiesa)

COTI'JJACOBAHO YTBEPXIAIO
PyxoBoaurens OITOII HN.o. 3aBenyromero kadeapoit Ub
A.H. MapbeHkoB P.IO. Jlemnna

MPOTOKON 3acenanus kadeapsl Ne 16

«02» mons 2023 1. oT «23» Mas 2023 1.

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

BEPOATHOCTHO-CTATUCTHYECKHUE METO/Ibl B AHAJIU3E

JTAHHBIX
(HamMeHOBaHUE)
CocraBurens(-n) Ky3nenona B.1O., k.T.H., 1o1eHT kadeapsl Ub
Hanpasnenne noarotroBku 09.03.02HH®OPMAIINOHHBIE CUCTEMbI
N TEXHOJIOT'UHN
Hanpasnennocts (npoguis) OITOIT Texnonornu paspadoTKku

aIMHUHUCTPUPOBAHNS NH(OPMALMOHHBIX CHCTEM

Kpanudukanus (cTeneHn) O0akajaBp
dopma 00yueHus O0YHO-3204YHas
I'on mpuema 2022
Kypc 2
Cemectp 3

Actpaxasns, 2023



1. HEJIX U 3AJJAYU OCBOEHMUS JTUCITUTIJINHBI

1.1. Heabio ocBoeHUs] AUCHUILIMHBI«BEPOSITHOCTHO-CTATUCTUYECKHE METOJbl B
aHaJIM3€ TaHHBIX) SBJSICTCS M3YyYEHUE CTATUCTUYCCKUM METOJIaM, UCTIOIh3yEMbIM MPH PEIICHUH
UCCIIEIOBATENLCKUX 3a/1a4,CBSI3aHHBIX C OOpabOTKOW peanbHBIX JaHHBIX, COOMpPAEMBIX U
00pabaThIBaeMBIX B MPOIIECCE MPUKIATHOTOUCCIICIOBAHUS.

N3yuenne mucHUIIMHBL “BeposSTHOCTHO-CTAaTUCTHYECKHUE METOIbI B aHAJIM3€ JaHHBIX
CHOCOOCTBYET Pa3BUTHUIO Y CTYJIEHTOB CKJIOHHOCTH M CLIOCOOHOCTH K TBOPYECKOMY MBIIUICHHUIO,
BBIPAOOTKE CHCTEMHOTO IOX0/1a K UCCIAEAYEMbBIM SIBIICHUSIM.

B xone wu3ydeHus AMCUUIUIMHBI TPEAYCMATPUBAETCS TPOBEACHHUE JIEKIIMOHHBIX U
Ja0OpaTOPHBIX 3aHATHH, BBITIOJIHEHUE MPAKTUYECKUX PadoOT.

B nmexkmmsax wu3naraetcs coAep)KaHHE TEM MpOrpaMMbl € y4€TOM TpeOOBaHMIA,
YCTaHOBJICHHBIX JIJIS CIICIIHATNCTA B KBATH(PUKAITMOHHOM XapakTepructuke. OCHOBHOEC BHUMaHUE
yaensieTcsi Hanbosiee CII0XKHBIM BOIIpocaM Kypca.

JlaboparopHble 3aHATHS TPOBOAATCS B YYEOHBIX TpyIIaX C IEIbI0 3aKPEIUICHUS
TEOPETHUYECKUX OCHOB, U3JIaraéMbIX B JIEKIIMOHHOM KYPCE, M MIOJYyYCHHUS MPAKTHUYCCKUX HABBIKOB
B MPUMEHEHUH METOJIOB TCOPHH BEPOSTHOCTEH M MaTEMAaTHYECKOW CTATUCTHKH B MPAKTUICCKOM
WH)XEHEPHOU JIeATeTLHOCTH.

1.2. 3agauu ocBOeHUS TUCHMUILJINHDI:

- H3YYUTHh METOJIMKH TIOCTPOCHUS JIU3aiHA NCCIICIOBAHMS;
HAYYUTHCS COOMPATH U TIOJTOTABIMBATH JJAHHBIC;
OCBOMTH METOJIbI CTATUCTHYECKON 00paOOTKM TAaHHBIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Y4yeOnas aucumuninHa «BeposTHOCTHO-CTaTUCTUYECKHWE METOJbl B aHAIM3€E JaH-
HBIX» OTHOCHTCS K 00s3aTeIbHOM YacTHydeOHOTo IiaHa HampaBiieHus noarotoBku 09.03.02
NHOOPMALIMOHHBIE CUCTEMBI 1 TEXHOJIOI'MU. Ilpoduns Texuonoruu paspaboTKu
1 aJIMUHUCTPHUPOBaHUS HHPOPMAIIMOHHBIX crucTeM2022rona Habopa.

N3yuenne kypca «BeposSTHOCTHO-CTATUCTHYECKHME METOAbl B aHAIM3€ JaHHBIX»
paccunTaHO Ha OAMH cemecTp (3 ceMmecTp) W MpeaycMaTpuBaeT clady CTyJeHTaMH 3adyeTa Ha
OCHOBE PEUTHHIro-0aJIIbHONW cHucTeMbl olleHHBaHUA. OOmas TpyAOE€MKOCTb JUCHMILIMHBI —3
kpenuta (3ET)108 gacoB B 3-em cemecTpe.

2.2, Jlas u3ydyeHMsl [JaHHOW Yy4yeOHOH JAUCHUIIMHBI (MOAYJsl)) He00X0AMMBI
cJeAyole 3HaHUsl, YMEHUs] U HaBbIKH, (popMupyeMble NMpeIlIeCTBYOIUMH YYeOHbIMHU
AUCHUILIMHAMM:

- MaremaTnueckrie OCHOBBI MH(OPMAIIMOHHBIX TEXHOJOTHH W BBIYMCIUTENHLHOM TeX-

HUKH.

- Uadopmaruka.

B pe3ynbraTe 0OCBOEHMSI 3TUX TUCIUIUINH, CTYACHT JOJDKEH:

3HATh:

— OCHOBHBIE MTOHATHS U METO/Ibl MAaTEMaTHUECKOIO aHAIIN3a,

— OCHOBHBIE TIOHATHS M METO/Ibl AHAIUTUYECKON T€OMETPHUH;

— OCHOBHBIE MOHATHUS U METO/bI JIMHEHHOM anreOpbl M TEOPUN aNredpandeckux CUCTEM;

— OCHOBHBIE MOHATHS UH()OPMATUKH,

YMETh:

— HCIMOJIb30BATh MATEMAaTHUYECKUE METO/IbI U MOJIEIH JJIS PELICHUs IPUKIAIHbIX 33/a4;

— HCII0JIb30BaTh IPOrPaMMHBIE U allllapaTHbIE CPEICTBA IEPCOHAIIBHOTO KOMIIBIOTEDPA, .

BIIAJICTh:

- BJIAJIETh METO/IaMU KOJIMYECTBEHHOI'O aHajlM3a MpoleccoB oOpabOTKH, MOUCKA U Mepe-

nadu uH(pOpMaInu;

- HaBBIKAMH MTOWCKa HHPOPMALIMH B II100aIbHON HHOpMaIoHHO# cetn MHTEpHET U pa-



00TBI ¢ ODUCHBIMH TPUIOKEHHUSIMH (TEKCTOBBIMH MPOIECCOPAMH, dIEKTPOHHBIMU Ta0-

JUIIAMH, CPEICTBAMH TIOJITOTOBKH MPE3eHTAIIMOHHBIX MaTepraioB, CYB/] u 1.11.)..

2.3. Ilocaenywomue ydeOHble IMCHMIUIMHBI (MOAY/IHM) M (WJIM) NPAKTHKH, IJIs
KOTOpPbIX He00XOAUMBbI 3HAHUSI, YMEeHHUsl, HABBIKH, (opMHpyeMmble NAAaHHON Yy4eOHOW

AUCHHUILIMHOM (MOayJiem):

- Teopust npuHATHSA PELIEHUI U METObI ONITUMU3ALUH.
- MeTobl HICKyCCTBEHHOTO MHTEIUIEKTA.
- HTennekryanbHble CUCTEMBI U TEXHOJIOTHH.

3. INIAHUPYEMBIE PE3YJIBTATHI OGYUEHUS 11O JUCIHUITJIMHE
(MOIYJIHO)

[Iporecc OCBOCHUSATMCIUIUIMHBI HAapaBieH Ha (JOPMUPOBAHUE JIEMEHTOB CIIEIYIONINX
komnereHnuii B cooreTrcTtBuM ¢ ®I'OC BO u OIIOII BO 1o jaHHOMYy HampaBJIE€HUIO MTOATOTOB-

KH (CHELMAIBHOCTH):

a) npodeccuonanpubx (I1K):
IMIK-3 CnocobenobecneueHusdPGeKTUBHONPAOOTH 0a3 JaHHBIX,BKIFOYAspa3BePThIBA-
HUE,CONPOBOXKICHHE,ONITUMHU3AIMS(DYHKITMOHUPOBAHHSI0a3 TaHHBIX,ABJISIOMINXCS  YacThIOpa3-
JUYHBIXUH(OOPMAITHOHHBIXCUCTEM.

Tabauua 1 — JlekoMno3uius pe3yjJbTaToB 00y4eHHs

Koa n [lnanupyembie pe3yJbTaThl 00yUeHHUsI O THCIHIITIHHE

HAHMMEHOBaHUe (MoayJ110)

KOMIIeTEHIIUH 3uatsb (1) Ymets (2) Bnazgets (3)
I1K-3 Cnocoben UIIK-3.1. 3naTth NIIK-3.2. Ymeth NIIK-3.3. Bnanets
o0ecrnieueHus TEXHOJIOTUH U BBITIOJTHSTh WHCTPYMEHTAIbHBIMH
3¢ deKkTUBHON METO/BI 110 KOMIUIEKC paboT 0 | CpelicTBaMu
paboThl 6a3 TaHHBIX, o0ecrnevYeHnIo 00ecrnevYeHnIo obecrnieueHus
BKJIFOYAst 3¢ deKkTUBHON s¢dexTuBHON s¢dexTuBHON

pa3BepThIBaHUE,
COIIPOBOXKJCHUE,
ONTUMU3ALIHS
(GYHKIIMOHUPOBAHUS
0a3 JaHHBIX,
SIBIISTIOIINXCSI YaCThIO
Pas3InYHbIX
MH(GOPMaIMOHHBIX
cucTeM

paboTsl 6a3
JTAHHBIX, BKJIFOYast
pa3BepThIBaHUE,
COITPOBOKICHUE,
ONTUMU3ALIHS
(GYHKIIMOHUPOBAHUS
0a3 IaHHBIX,
SIBIISTFOIIIAX CSI
YaCThIO PA3IUUHBIX
MH(GOPMaLIMOHHBIX
cucTeM

paboTsl 6a3
JTAHHBIX, BKJIIOYast
pa3BepThIBaHUE,
COITPOBOKICHUE,
ONITUMU3ALIHS
(GYHKIIMOHUPOBAHUS
0a3 IaHHBIX,
SIBIISTFOIINXCS 9YaCThIO
Pa3INYHBIX
MH(GOPMALIMOHHBIX
cucTeM

paboThl 0a3 JaHHBIX,
BKJTIOYAs
pa3BepThIBAHUE,
COIIPOBOK/ICHUE,
ONITUMM3ALIHSA
(GyHKIIMOHUPOBAHUS
0a3 TaHHBIX,
SIBIISTIOIIMXCSI YaCTHIO
pa3INYHbIX
MH(OPMaLMOHHBIX
cucTeM

4.CTpyKTYypa M coepKaHue IMCUUILIMHBI (MO1YJIA)

O0beM MUCIUIUIMHBI (MOAYJIsI) B 3a4E€THBIX €UHUIIAX 3 3aUeTHbIe equHUIBI. Beero 108
4yacoB: 36 4acoOB BBIJIEJICHO HA KOHTAKTHYIO paboTy 00yJaronumxcs ¢ mpernojaBareiaemM (JISKIUu —
18 wyacoB, nmaGopaTtopuble paboTel — 18 wacoB), 72 yaca — Ha CaMOCTOSITENBHYIO DPabOTy

00yJaromxcsi:

Tabdauma 2 — Ctpyktypa 1 cogepxaHue AMcLMNInHLL (Moaynst)




Dopmsbl
TEKYIIETO
KonraktHast | CamoCTO | xonTpONs
o pabota(s SIT. yCIIEeBaeMOCTH
No HaumenoBanue panena % Jacax) pabora (no Heoelsam
n/n |(TeMbl) g cemecmpa)
3] dopma
% = JU\IT [JIP |[KP  |CP | mpomesxyTouHoit
g % arrecTaluu (1o
3 o cemecmpam)
1. | Paznen Nel. OcuoBsl Python | 3 1-4 4 4 14 | JlaGopaTopHas
Y aHaJIn3a JaHHBIX. pabora 1
2. P Paznen Ne 2.3 5-7 3 3 14 | JlabopaTopHas
ITpenoOpaboTka TaHHBIX pabora 2
3. 3 Paznen Ne 3.13 8-11 4 4 14 | KontponbsHas
HccnenoBaTenbCKUX aHAIU3 paborta 1
JTAHHBIX
4. 4 Paznen Ne 4.13 12- 3 3 14 | JlabopaTopHas
CraTtucTuueckuit aHaIn3 14 pabora 3
JAHHBIX
5. b Pazgen Ne 5. Teopus | 3 15- 4 4 16 | JlabopaTopHas
BEPOSTHOCTEN 18 pabota 4.
JlaGopaTopHas
pabota 5.
JlaboparopHas
pabora 6. Tect
10 Uroro 108 18 18 72 | 3a4er

Ipumeuanue: JI — nexuus; [13 — nmpakTuyeckoe 3aHsITHE, CEMHUHAD;
pabota; KP — kypcoBas pabota; CP — camocTosTenbHast paborta.

JIP — mabopaTtopHast

Tadauna 3 — MaTtpuna cooTHeceHHUs1 TeM/pa3aeioB Y4eOHOH TMCHUIIMHBI/MOXYJISI H

¢GopMupyeMbIX KOMIIETEH M

Koo kxmnemenyuu (yxasviearomes

Tewmsr, Kom-Bo KoMnemeHyuu nepeyucienHule 8 obree
— ) commererut
IIK 3

Pazgen Nel. OcHoBel Python u anammsa | 22 + 1
JTAHHBIX.

Paznen Ne 2. Ilpeno6paboTka naHHBIX 20 + 1
Pasgen Ne 3. UccnenoBarensckux aHaius | 22 + 1
JAHHBIX

Paznen Ne 4. Craructuueckuii anamms | 20 + 1
JTAHHBIX

Paznen Ne 5. Teopust BeposTHOCTEH 24 + 1
HTtoro 108 1

Conepmalme AUCIHHUIIINHBI




Paznen Nel. OcHoBel Python u ananm3a 1aHHBIX.

Beenenue u ocHOBBI cuHTakcuca. Criucku U nukIibl. Oneparuu ¢ TabnuiaMu. Y ClIoBUs U
¢yukuuu. bubmuoreka Pandas. IlpenoOpaboTka naHHBIX. AHaIM3 JaHHBIX M OQOpMIICHHE
pesyabTaToB. Beb-o6omouka JupyterNotebook. [Iporiecc ananmza qaHHbIX

Pazmen Ne 2. [IpenobpaboTka qaHHBIX
OcCHOBHBIC TPHUHIUIBI TpeaoOpadoTku. Pabora ¢ mnpomyckamu. M3MeHEHHE THIIOB.
[Touck my6mukaroB. KaTeropusamusi TaHHBIX.

Pa3znen Ne 3. MccnenoBaTenbCKux aHAIA3 TAHHBIX

BBenenne B wuccienoBarensckuil aHanmm3. ['paduku w BeIBOABI. M3yueHue cpesoB
naHHbIX. PaboTa ¢ HECKOJIBKMMHU HCTOYHMKAMH JIaHHBIX. B3auMocBsi3b maHHBIX. Bamupanus
JTAHHBIX

Pazgen Ne 4. CratucTuuecKkuii aHaJIM3 JaHHBIX

BBenenue B cratuctuueckui ananm3. OmmcarenbHas CTaTHCTHKA. MaTeMaTmdeckas
cTatucTuka. BIOOpOUHBIE METOIBI MATEMATHYECKON CTaTUCTUKUA. OCHOBBI TEOPUU OIICHUBAHMS.
OCHOBEI MIPOBEPKHU CTaTUCTUYECKHX THIOTE3. OCHOBEI PErpecCUOHHOTO
aHanu3a.CTaTucTUYECKHUE OLIEHKU TapaMeTpOB pacipeieICHusI.

Pa3znen Ne 5. Teopus BeposiTHOCTER

OcCHOBHBIE ~ TIOHSATHS  TEOPHUM  BEPOSTHOCTEH.  DJIEMEHTbI ~ KOMOMHATOPHKH.
TeopemacnoxeHnuss BeposiTHOCTEH. TeopemMa yMHOXEHHsI BeposiTHOCTeW. CIEeACTBUS TEopeM
CIIO)KEHHUsI U YMHOXEHHUsBeposTHocTel. JluckperHsle ciyuaiinple Bennuusbl (ACB). 3akon
Oonpux uncen. DyHKIUApACTIPENACICHUS BEPOATHOCTEH CIydalHOW BeNWYWHBL. [LIOTHOCTH
pacrpeneneHus BEpOSITHOCTEHHENIPEPBIBHON CIIy4aiiHOW BeIUYMHBI. UKMCIIOBBIE XapaKTEPUCTUKU
HEIPEPBIBHOW CIydaiiHON BennunHbL. CeTeBoe MIaHnpoBaHue. TpaHcropTHas 3a1ayqa.

5. METOJAMYECKUE YKA3AHMS MO NPENOJABAHUIO
1 OCBOEHMIO JUCHMUIIIUHBI (MOLY.JIS)

5.1. Ykazanus A mnpenogaBatesieil MO0 OPraHu3alMUd W TNPOBeJEeHHMI0 Y4eOHBIX
3aHATHHA M0 TUCHUILIMHE (MOIYJIIO)

ITpu moAroTOBKE K JIEKIIMOHHBIM U MPAKTUYECKUM 3aHATUSAM HEOOXOIMMO
BOCITOJIB30BAThCS YUEOHO-METOAUIECKOM TUTEpaTypoi u3 m.8. Jlekimnu HeoOXoauMo TPOBOIUTH

C UCIIOJIb30BaHUEM IIPE3CHTALINH, CO3/IaHHBIX B MPUKIIaTHOM nakeTe
MicrosoftOfficePowerPoint.

[Ipu moaroroBke K JaOOpAaTOPHBIM 3aHATHAM HEOOXOIMMO BOCIIOJIB30BaThCS Y4eOHO-
METOJIMYECKON JINTEPaTypoil (OCHOBHOM U JTOMOJIHUTEIbHON) U MH(GOPMALIMOHHO-CIIPAaBOYHBIMU
pecypcamu u3 11.8.

TectupoBaHue JOMyCKaeTCsl MPOBOAUTH B OyMaXHOM WJIM D3JIEKTPOHHOM BHJIE Ha
CreMaIM3UPOBAaHHBIX 00pa3oBaTeNbHbIX MIomankax (Moodle).

5.2.Yka3aHus 11 00y4a0uuxcs Mo 0CBOEHUIO JUCHUILIMHBI (MOAYJII0)

Taboauna 4 — Coagep:kaHue caMOCTOATEIbHON Pad0ThI 00y4aOIIUXCS

Howmep
Temvi/6onpocul, gblHOCUMbLE HA Kon-60
paoena Dopmoul pabomul
camocmosimenbHoe uzyueHue uacos
(memol)
Pazgen Nel. OcnoBel Python u anammza 14 BueayauTtopHas,
1 JTAHHBIX. W3YYCHHEC YICOHBIX
noco0ui
2 Paznen Ne 2. [IpenobpaboTka JaHHBIX 14 BueayauropHas,




U3yYeHHE yUEOHBIX
mocooui

Pasnen Ne 3. UccnenoBaTenbCKUX aHAIN3 14 Bneaynuropnas,
3 TAHHBIX U3yYCHUE YUeOHBIX
mocoouit

Pa3znen Ne 4. Cratuctiueckuil aHaiau3 JaHHbIX 14 BueaynuropHas,
4 U3yuyeHHe yu4eOHbIX
nocoouii

Pasznen Ne 5. Teopus BeposiTHOCTEN 16 Bneaynurophas,
5 U3yueHHe yueOHbIX
nocooui

5. 3. Buabl 1 (popMBbI NHCBMEHHBIX PadoT, NMPeIYyCMOTPEHHBIX IPU OCBOCHUM JTHC-
IMILIMHBI, BLINOJIHsAEMbIe 00y4aI0IUMHCH CAMOCTOSITEIbHO.

B mporecce m3ydeHUs] MUCIHMILIMHBI TPETyCMOTPEHBI CIEAYIOUIHNE BHUIBI U (OPMBI
MUCHMEHHBIX pabOT Il CAMOCTOSITEIEHOTO BHITTIOJTHEHHS:

1) aynuTopHas KOHTpOJbHAs paboTa;

2) TUTIOBOM pacyeT - BHeay IMTOpHas paboTa;

3) nomarHee 3aJjaHu€E, KaK TEOPETUUECKOTO, TaK U MIPAKTUUECKOIO XapaKkTepa,

4) naboparopHasi paboTa, MOJHOCTHIO WM YAaCTHMYHO BBHITIONHSEMAs B MaTeMaTHYECKHX
MaKkeTax;

5) 3auetHas paboTa.

KonTponbable paboThl M 3ayeTHasi paboTa BBINOJHSAETCS CTYJEHTOM B ayAUTOPHU.
TumoBoil pacdeT BBINOJIHAETCS BHE AyJIUTOPUM 3a OINPEACIICHHBIA IMPOMEXYTOK BPEMEHH,
YCTaHOBJICHHBIN MperoaaBaTeiaeM, opopMIIIeTCs B OTIACIbLHOM TeTpaau. B yCTaHOBIIGHHBIN CPOK
CTYIEHT CJaeT TUIIOBOW pacyeT M YCTHO OTYHUTHIBAETCS MPEMNOJaBaTeNli0 IO BBITOJIHEHHON
pabote. 3aueTHyI0 pabOTy CTYIEHT CHAeT B TOM CIyyae, €CJId MO pe3ysbTaraM CeMeCTPOBOTO
KOHTpOJISI OH HaOpan pedtuHr meHee 60 OamoB. JlaGopatopHbie pabOTHI BBIMOIHSIOTCS B
ayUTOPUN U OLICHWBAIOTCA KaK 3aueT/He3adeT. s modydeHus 3aueTa MO JUCHUILUIMHE TI0
pe3ylbTaTaM TEKYIEro CEMECTPOBOTO KOHTPOJS CTYIACHTY HEOOXOJUMO WMETh PEUTHHT IO
KOHTPOJILHBIM paboTaM He MeHee 60 6ayuIoB 1 3a4eT Mo BceM J1IabopaTOPHBIM paboTaM.

6. ObPA3OBATEJIBHBIE U HTH®OOPMAIIMOHHBIE TEXHOJIOI'U

6.1. O0pa3oBare/ibHbIE TEXHOJIOTHHI

Pa3nen, tema ®dopma yuyeOHOTO 3aHATHS
JTUCIUILTAHBL (MOJTYJIS) Jlexmus [IpakTnueckoe JlaboparopHas pabota
3aHSITHE, CEMUHAP
Paznen Nel. OcHoBsl Python O630opHas He BBITTOJTHEHUEKOHTPOJIbHOM
U aHaJlu3a JaHHbIX. JEKLMS MPEAYCMOTPEHO paboThI, BBIMOIHEHUE
nabopaTOpHOM PabOTHI
Pazgen Ne 2. | Jlexuus-nguanor He BBIITOJIHCHUEKOHTPOJIbHOU
[IpenobpaboTka JaHHBIX MIPEyCMOTPEHO paboThl, BHIMOIHEHNE
nabopaTopHOil paboThI
Paznen Ne 3. Jleknusa He BBINOJHEHUEKOHTPOJIbHOM
HccnenoBaTenbCKUX aHAIU3 IIPEyCMOTPEHO paboThI, BHIMOIHEHUE
JTAHHBIX nmabopaTopHOH paboTHI,




Paznen Ne 4. Jlexuus He BBIITOJIHCHUEKOHTPOJIbHOU
Craructuueckuit aHaIu3 MIPEAYCMOTPEHO paboThl, BHIMIOTHEHNE
JAHHBIX nabopaTopHoil paboThI
Paznen Ne 5.  Teopus O630pHas He BBINIOJTHEHUETECTA,
BEPOSITHOCTEU JEKLHS IIPEyCMOTPEHO BBITIIOJTHEHHE
nabopaTOpHOM PabOTHI

VYyeOHble 3aHATUS 1O JUCHMIUIMHE MOTYT TPOBOJAUTHCS C  IPUMEHEHUEM
MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CETed MpH OINOCPEIOBAaHHOM (Ha pAacCCTOSHUN)
MHTEPAKTHUBHOM B3aMMOJICHCTBMM OOYyYaloIUXCs M TpernojaBareis B pexumax on-line B
dhopmax: BUIICONCKITNH, JICKIIUH-TIpe3eHTAINH, BUACOKOH(PEPEHIINH, COOECEIOBAHNS B PEXXUME
yat, popyma, 4ata, BHIIIOJHEHUS! BUPTYaJIbHBIX IPAKTUYECKUX H/UIIH Ja00paTOPHBIX paboOT U Jp.

MaxkcumanbHbli  00beM 3aHSATHH OOydyaromierocsi ¢ MPUMEHEHHEM 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI HE JOJDKEH MPeBbIATh 25%.

6.2. UnpopManmoHHbIE TEXHOJIOTHH

[lpu peanuzanuu pa3IUYHBIX BUAOB y4yeOHOW W BHEY4eOHOW pabOTHI HCHOJIB3YIOTCS
cienyromye nHPOPMallMOHHbIE TEXHOJIOTUU:

- WCHOJBb30BaHHWE BO3MOXKHOCTeH MHTepHera B ydyeOHOM mporecce (HMCHOIb30BAHUE
MH(POPMALIMOHHOTO CaiiTa MpernoaBaTens (pacchbuika 3aJaHui, MPEIOCTABICHNE BBHITOJTHEHHBIX
paboT, OTBETHI Ha BOMPOCHI, 03HAKOMJICHHUE YUaIlIUXCs C OL[EHKaMH U T.11.));

- HUCHOJb30BaHHUE 3JIEKTPOHHBIX YUEOHUKOB U PA3IMYHBIX CAUTOB (HapuMep, AIEKTPOHHbIE
OUOJINOTEKH, )KYPHAJIBI U T.JI.) KAK HCTOYHUKOB HH(POPMALIUY;

-MCII0JIb30BaHUE BO3MOXKHOCTEH 3JIEKTPOHHOM IOYTHI IPENIOIaBaTENS;

- WCHOJb30BAaHUE CPEJICTB MpeACTaBIeHUs yueOHONH NHPOpPMaLUH (3JIEKTPOHHBIX YUEOHBIX
nocoOuil M TNPaKTHUKYMOB, TPHUMEHEHHE HOBBIX TEXHOJIOTHMH ISl TPOBEJNCHUS OUYHBIX
(TpaIMIMOHHBIX ) JIEKLUH 1 CEMUHAPOB C MCIIOJIb30BaHUEM NPE3eHTaluN U T.1.);

- WCHOJb30BaHWE MHTETPHUPOBAHHBIX 00pa30BaTEIbHBIX CPE, I/1€ TTIaBHON COCTABIISIOLICH
ABJISIIOTCSL HE TOJBKO IPUMEHSEMble TEXHOJIOTMM, HO M coJiepXaTeibHas 4acTh, T.C.
MH(POPMALIMOHHBIE PECYpPChl (IOCTYNl K MHMPOBBIM HH(GOPMALIMOHHBIM pecypcaMm, Ha 0asze
KOTOPBIX CTPOUTCS yU4eOHBIN MpOIIecc);

- WCIOJb30BaHUE BUPTYaJIbHOM 00ydaromeil cpeibl (MM CUCTEMBI YIIPaBIeHHUs 00yueHHEeM
LMS Moodle «3nexTpoHHOe 00pa3oBaHne)) WK UHBIX HHPOPMAIIMOHHBIX CUCTEM, CEPBUCOB U
MECCEHKEPOB.

6.3. Ilepeyenr mnporpaMMHOro oéecnedeHHsi M HH(OPMALMOHHBIX CIPABOYHBIX
cHUCTEeM

6.3.1. [IporpammHoe obecnievyeHue:

HaumenoBanue
Ha3znauenne
IPOrpaMMHOTO 00ecTIeueHus
Adobe Reader [Iporpamma st MPOCMOTpPa  BIIEKTPOHHBIX
JTOKYMEHTOB

[Tnardopma Bupryansnas oOyuatomas cpena
JTUCTAHIIMOHHOTO o0ydeHus
LMS Moodle

Google Chrome bpaysep

Microsoft  Office 2013, OducnHas nporpamma
Microsoft Office Project 2013 ,
Microsoft Office Visio 2013

7-zip ApXuBaTOp




Microsoft  Windows 7 OmnepanoHHas cucrema
Professional

Kaspersky Endpoint CpencTBo aHTUBHPYCHOM 3alIUThHI
Security

6.3.2. CoBpeMenHble mnpodeccHoHANbHbIE 0a3bl JaHHBIX H HHPOPMALHMOHHBbIE
CIpaBOYHbIE CHCTEMbI:

1. DOnekrponHslii karanor Hayunoit Oubmmorexkn AI'Y Ha 06aze MARKSQL HIIO
«Mudopm-cuctem»: https://library.asu.edu.ru.

2. DnextpoHHBbIN KaTtanor «Hayunsle sxypHansl AI'Y»: http:/journal.asu.edu.ru/.

3. YHuBepcanbHas CHpaBOYHO-WH(POPMALMOHHAS TOJTHOTEKCTOBas 0aza JaHHBIX TEepH-
oxnyeckux m3nanuii OO0 «MBUC»: http://dlib.eastview.com/

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

5. CnpaBounast mpaBoBas cuctema Koncynprantllmtoc: http://www.consultant.ru

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

7. ®OHJ ONIEHOYHBIX CPEJICTB J/JI TEKVIIETO KOHTPOJIS
YCOEBAEMOCTH W TPOMEXYTOYHON ATTECTALIMM IO MTOTAM
OCBOEHMS TUCLATIJINHBI

7.1. ITacmiopt (hoHIA OIICHOYHBIX CPE/ICTB

[Ipy mpoBeaeHUM TEKYIIEro KOHTPOIS W MPOMEXKYTOYHOM aTTECTAI[UU IO TUCIUTIINHE
(monymio) «BeposTHOCTHO-CTAaTUCTUYECKHE METOJbl B aHAJIM3E JIaHHBIX» IPOBEPSETCS
c(hOPMHUPOBAHHOCTh y OOyYarONIUXCs KOMIICTCHIIMH, YKa3aHHBIX B pas3ziene 3 HacTOsIICH
MPOrPaMMBL. DTAMHOCTh  (OPMHUPOBAHUS JAaHHBIX KOMIETCHIIMA B IPOLECCE OCBOCHHS
00pa3oBaTeNbHON MPOTPAaMMBI  ONPENEISCTCS TOCIEAOBATSIIbHBIM OCBOCHHEM  JTUCITUTUIMH
(Monyneil) W MPOXOXKIECHUEM MPAKTUK, a B MPOLECCE OCBOCHUS AMCHMIUIMHBI (MOIYJIS) —
MOCTICIOBATEIbHBIM JIOCTHDKEHHUEM PE3YJIbTaTOB OCBOCHHUS COJIEPIKATEIBLHO CBSI3aHHBIX MEXIY
co0oi1 pa3aenos, Tem.

Tadauna 6 — CooTBeTcTBHE pa3ejioB, TeM IMCHUILIMHBI (MOAYJs), Pe3yJbTATOB
00y4eHMsl M0 JUCHUIJIMHE (MOLYJII0) U OLIEHOYHBIX CPEICTB

Ne | KonTponupyemsie pa3aeinbl (TEMBbI) Koz kortposmpyemoit HanmeHnoBanue
KOMITETEHIIUH (UJTU €€
n/m JACTIMTLTAHBL OLIEHOYHOT'O CPE/ICTBA
4acTH)
Pazmen Nel. OcnoBer Python wu JlaboparopHas paboTta 1
1. aHaJIM3a JTaHHbIX. IK 3
) Paznen Ne 2. [IpenobpaboTka K 3 JlabopaTtopHas pabota 2
) TAHHBIX
3 Paznen Ne 3. MccnenoBaTenbCkux K 3 KonTponbhas padora 1
) aHaJIn3 JaHHBIX
4 Pazgen Ne 4. Cratuctuueckuit 1K 3 JlabopaTtopHas pabora 3
) aHaIN3 JaHHBIX
Paznen Ne 5. Teopust BepossTHOCTEH JlaboparopHas paboTa 4.
5 K 3 JlaGopatopHas paborta 5.
JlaboparopHas paboTa 6.
Tect, BOpoCHI K 3a4eTy



https://library.asu.edu.ru/
http://garant-astrakhan.ru/
http://garant-astrakhan.ru/
http://www.consultant.ru/
http://elibrary.ru/
http://dlib.eastview.com/
http://journal.asu.edu.ru/

7.2. Onucanue mnokasarejieil M KpPUTepHEB OLCHHBAHUS KOMIIETCHIWH, ONMHCAHHE
IIKaJI OeHUBAHUA

Jl1s oLleHKH pe3ysIbTaTOB 00yUYeHMs IPUMEHSIOTCS CIeyIOIUe KpUTEpUH:
Tabanna 7 — Iloka3aTeu OLeHNBAHUS Pe3yJIbTATOB 00yUeHHs] B BH/ie 3HAHUM

[Ixana Kpurepun onennBanus
OLICHUBAaHU
5 JEMOHCTPHUPYET IIyOOKOE 3HAaHHWE TEOPETUYECKOro MaTepualia, yMEHUe
COTIIHH 000CHOBAaHHO M3JIaraTh CBOU MBICIIH 11O 00CY/1aeMbIM BOIPOCaM, CIOCOOHOCTb
o MIOJIHO, MPaBWJIBHO W apryMEHTUPOBAaHHO OTBEYAaTh HAa BOIPOCHI, MPUBOJIUTH
IIPUMEPBHI
4 JE€MOHCTPHUPYET 3HaHUe TEOPETUYECKOTO marepHaa, ero
«XOpOII | TIOCJICIOBATEIFHOE M3JIOKEHHE, CIIOCOOHOCTh NMPHUBOAUTH MPUMEPHI, JOIYCKaeT
o» €IMHUYHBIEe OIIMOKH, UCTIPaBJIIEMbIe NIOCIIE 3aMEYaHusl MPENOAaBaATEINs
3 JIEMOHCTPHPYET HEIMOoJIHOe, (parMEeHTapHOE 3HAHUE TEOPETUYECKOTrO
«y 0B MaTepHuaia, TpeOyrolee HaBOISAIIMX BOINPOCOB IMPENojaBaTels, JOMYyCKaeT
TBODHTOIBHOY CYIIECTBEHHBIE OIIMOKM B €ro W3JIOKCHUH, 3aTPyAHSACTCS B IPUBEACHUU
IPUMEPOB B (HOPMYITHPOBKE BEIBOJIOB
((HG}ZIILOB ACMOHCTPHUPYET CYHICCTBCHHBIC HpO6€J’II)I B 3HAHUHU TCOPCTUYCCKOIO
MaTepHaga, He CIOCOOCH €ro M3JO0XHTh W OTBETHUTh HA HABOISIIUE BOIPOCHI
JIE€TBOPHUTEIILH

o»

IIPENOIaBaTells, He MOXKET IPUBECTU IPUMEPHI

Tadauma 8 — MNokasatenu oLeHMBaHNA pe3ynbTaToB 0BYYEHNA B BIAE YMEHMUI 1 BNiageHni

[lIxana Kputepuu orieHuBaHuUs
OIlCHUBAHUS
5 JEMOHCTPUPYET CHOCOOHOCTh TPUMEHSATH 3HAHHWE TEOPETHUYECKOTO
oy | MATEPHATa  TPH  BHITONHEHWH  33/IaHuH, MOCIE/OBATENBHO M TPABUIILHO
o BBITIOJHACT 3a/laHusi, YMEeT OOOCHOBAaHHO H3JaraTh CBOM MBICIM U JAENaTh
HEO0OXOIMMbBIE BHIBOIBI
JEMOHCTPUPYET CIOCOOHOCTh TPUMEHSATh 3HAHWE TEOPETHUYECKOTO
4 MaTepraia TpH BHINIOJHCHHH 3aJaHWN, TIOCICJOBATEIIBHO W  TPABHIBHO
«XOpOII | BHITIONHSET 3aJaHusi, YyMeeT OOOCHOBAaHHO H3JaraTh CBOU MBICIH U JAENaTh
o» HE0OXOIUMBIC BBIBOJIBI, TOMYCKAST SJIMHUYIHBIC OIIMOKH, MCIPaBIsSEMBbIC TTOCIIE
3aMEYaHMs PENoaBaTeIs
JEMOHCTPHPYET OTACIbHbIC, HECHCTEMATU3UPOBAHHBIC HABBIKH, HE
3 CIOCOOCH TPUMEHUTHh 3HAHUE TEOPETHUECKOTO MaTepuaia MpPH BBITOJHEHUU
«yIOBJIE | 3aJaHUW, WCIBITHIBACT 3aTPYJAHCHHUS W JIOMYCKAeT ONIMOKH IPH BBIOJHCHUH
TBOPUTEIHHO» | 3a/IaHWH, BHITIONHSET 3aJaHUe TP IMOJACKA3Ke MPEnoiaBares, 3aTpyAHsIeTCsS B
(GhOpMyITUPOBKE BHIBOIOB
2 He crioco0eH MPABWILHO BBITIOIHUTH 33aHHE
«HEYJIOB
JCTBOPUTEIBH

o»

7.3. KoHTposbHble 3aJ]aHMsi U HHbIE MAaTepHaJibl, HeOOXOAMMBbIe JIsl OLEHKH
pe3yabTAaTOB 00y4eHHs MO JUCHUILIUHE (MOAYJII0)

Pa3znen Ne 1. OcHoBbl Python u ananu3a 1aHHbIX.
JlabopaTtopnas padora 1

3aka3uuk — KpeAWTHBIA oTaen Oanka. HyxHO pa3oOpaThcs, BIUSET JIH CEMEWHOE
MOJIO)KEHHWE M KOJMYECTBO JAeTed KiIMeHTa Ha (haKkT MOoramieHHus KpeauTa B cpok. Bxoanbie




JaHHBIe OT OaHKa — CTATHUCTHKA O IUIaTE&XEeCOCOOHOCTH KIMEHTOB.

Pesynbprarel uccienoBaHuss OyAyT yYTE€Hbl MPH IOCTPOCHUU MOJIEIH KPeOUmHo2o
CKOpuHea — CIEUUAIBHOW CHCTEMBbl, KOTOpas OLEHHMBAET CIIOCOOHOCTh IOTEHIMAIbLHOIO
3aéMIIMKa BEPHYTh KPEAUT OaHKY.

WNHcTpyK1ys 1Mo BBIOJIHEHUIO

[ar 1. OtkpoiiTe TabNUIly ¥ U3YUUTE OOILYI0 HHPOPMAIUIO O JaHHBIX

[ar 2. [TpenqoOpaboTka TaHHBIX

1. B nmByx ctonbmax ects npomyiieHHbIe 3HadeHus. Oaun u3 Hux — days_employed. IIpo-
IIYCKU B 3TOM cToJI01Ie BBl 0OpaboTaeTe Ha cienyroieM 3tane. Haiinure npyroit cronber
¥ 3aII0JTHUTE MPOITYIICHHBIC 3HAYCHUSI B HEM MEMaHHBIM 3HAUCHUEM:

o OIHUIINTE, KAKUe MPOMYLICHHbIE 3HAUCHUS Bbl OOHAPYKUIH;

o TPOBEPHTE, KAKYIO OO COCTABIISIOT MPOMYIICHHBIE 3HAUEHUS B KAXKIOM U3
CTOJIOLIOB C MPOIYyCKAMH;
MPUBEANUTE BO3MOKHBIE IPUYUHBI MOSBICHUS MPOMYCKOB B JJaHHBIX;
00BSICHUTE, TOYEMY 3aIOJIHUTh MPOIYCKH MEJUAHHBIM 3HAUEHHUEM — JIydIlee
pelieHue il KOJTUYEeCTBEHHBIX IIEPEMEHHBIX.

2. B nmaHHBIX MOTYT BCTpeuaThCs apTedakThl (AaHOMAINK ) — 3HAYECHHS, KOTOPBIE HE OT-
PaKaroT IEHCTBUTENBHOCTD U MOSBUINCH 110 KakoW-To omuoke. Hanpumep, oTpunaresns-
HOE KOJIMYECTBO JHEH TPyJ0BOro ctaxka B cronbdie days employed. st peanbHBIX qaH-
HBIX 3TO HOpMalibHO. OOpaboTaiiTe 3HaUeHUS B CTOJIOAX C AaHOMAIMUSAMU M OTHIINTE
BO3MO>KHBIE IIPUYHMHBI TIOABJICHUS TakuX JaHHBIX. [Tocie 00paboTku aHOMasHii 3aMOIHH-
Te npomycku B days employed MequaHHBIMU 3HAUEHUSIMH 110 3TOMY CTOJIOLLY.

3. 3ameHuUTE BEIICCTBEHHBIN THI IaHHBIX B CTOJIOIE total income Ha 1eTOYHUCIECHHBIH,
HanpuMep, ¢ MOMOLIbI0 MeToa astype().

4. Ecnu B TaHHBIX IPHUCYTCTBYIOT CTPOKHU-AYOIUKATHI, yaanuTe ux. Takke oOpadboraiite
HesiBHBIE TyOnukaTel. Hanpumep, B cronbie education ecTh OJTHU U T€ ke 3HAUYCHUS, HO
3aMycaHHbIe MMO-PA3HOMY: C UCIIOJIb30BAaHUEM 3arJIaBHBIX U CTPOUHBIX OYyKB. [IpuBeaure
TaKue 3HaYeHHs K oHOMY peructpy. [locne yaanenus n1yOauKaToB caemaite ciemy-
Iolee:

o TOSACHUTE, KaK BEIOMpPAIH METOJ I MOUCKA U YAAJICHUS AyOJUKATOB B JAHHBIX;
o TpUBEIHUTE BO3MOXKHBIEC IPUYNHBI MOSBICHUS 1y OIHKATOB.
5. Co3spaiite ABa HOBBIX AaTadpeiima, B KOTOPbIX:
o KaXJIOMy YHUKAJIbHOMY 3HaueHHI0 13 education COOTBETCTBYET YHUKAJIbHOE 3Ha-
yenue education id — B mepBom;
o KaxJ0My YHUKaJbHOMY 3Ha4YeHHIO U3 family status cOOTBETCTBYET YHUKAIBHOE
3HaueHue family status id — Bo BTopom.
Ynanmute u3 ucxogHoro natadpeiima crondisl education u family status,
OCTaBUB TOJBKO MX uaeHTH(UKaTOphl: education id u family status id. HoBbie

narapeiiMbl — 3TO Te camble «cloBapw» (HE WyTalWTe C OJHOMMEHHOM
CTpyKTypoil mnaHHbIX B Python), Kk KOTOpeIM BBl cMOXeTe oOOpamarbest 0
UACHTHPHUKATOPY.

6. Ha ocHOBaHMUM qHMamma3oHOB, YKa3aHHBIX HIDKE, cO3/aiiTe croyder total income category
C KaTerOpusIMHU:
0-30000 —'E';
30001-50000 — 'D';
50001-200000 — 'C;
200001-1000000 — 'B";
1000001 u BbIIE — 'A".
Hanpumep, xpeaurononyyarento ¢ goxogom 25000 HyXHO Ha3HA4YMUTh

kareropuio 'E', a knuenry, nonyvaroniemy 235000, — 'B'.

o O O O



7. Coznaiite GyHKIUIO, KOTOpas HA OCHOBAaHMUH JaHHBIX U3 CTOJIOLA purpose chopMHUpyeT
HOBBII CTONOEI] purpose category, B KOTOPBIN BOUAYT CICAYIOIINE KAaTETOPHH:

'oneparnyu ¢ aBTOMOOUIEeM',

'onepaluu ¢ HeJJBUKUMOCTBIO',

'mpoBeIeHnEe CBAIbOBI,

'mosryyeHue oopa3oBaHus'.

Hampumep, ecinu B cronlie purpose HaXOAUTCA MOJCTPOKAa 'Ha MOKYTIKY
aBTOMOOWJII', TO B CTOJOLE purpose category JIOJDKHA TMOSBHTBCS CTPOKa
'omepanuy ¢ aBTOMOOMIIEM'.

Bel MoxeTe wucmonb3oBaTh cOOCTBeHHYIO (GyHKIUIO U meton apply().
W3yunTe naHHBIE B CTOJOIE purpose M OINpPENeNUTe, KaKue IMOACTPOKHA MOMOTYT
BaM MPaBUWIBHO ONPEACITUTH KaTETOPHIO.

[Iar 3. OTBeThTE HA BOIIPOCHI

OTBeThI Ha BOIPOCHI MOXKHO Pa3MECTHTh B siuelikax Terpalaok JupyterNotebook ¢ tunmom
markdown.

o EcTb 11 3aBUCHMOCTBH MEX/1y KOJMUYECTBOM JIETEH U BO3BPATOM KpeIuTa B CPOK?

e EcTb 11 3aBHCUMOCTH MEXIY CEMENHBIM MOJI0KEHUEM U BO3BPATOM KPEAUTA B CPOK?
e EcTb 11 3aBUCHMOCTH MEX/1y YPOBHEM JJ0XOJa U BO3BPATOM KpeIuTa B CPOK?

o Kak pa3Hble nienu KpeanuTa BIUSIOT Ha €ro BO3BPaT B CPOK?

OTBeThbI COMPOBOANTE UHTEPIIPETALUECH — MOSICHUTE, O UEM UMEHHO FOBOPUT MOIy4YEHHBIN
BaMU pe3yJIbTar.

[ar 4. Hanummre o0muii BEIBO

Odopmnenne: 3aganue BeimoaHuTe B JupyterNotebook. ITporpaMMHBIi KOJ 3alIOJHUTE B
sueiikax Tuna code, TEKCTOBbIE TMOSICHEHUST — B sueiikax Tuna markdown. IIpumenwure
(dhopMaTupoBaHUE U 3aTOJIOBKH.

Onucanuie JaHHBIX

e children— xonmudecTBO AeTeli B ceMbe

e days employed — oOmuii Tpy10BO# CTaXX B THAX

e dob_years — Bo3pacT KJIMEHTa B rojiax

e education — ypoBeHb 00pa30BaHUs KIMEHTA

e education_id — uneHTHdUKATOp YPOBHSA 00pa30BaAHUS

o family status — cemeiiHoe nonoxxeHue

o family status id — uaeHTuduKaTOp CEMEHHOTO MONOKEHUS
e gender — moJ KIMEHTA

e income_type — THII 3aHATOCTH

e debt — nMen 1 3aJ0HKEHHOCTH 110 BO3BpaTy KPEAUTOB
e total income — exeMeCSUHbII 10X0/

e purpose — LIeJb MOJTYUYSHHs KpeauTa

O

@)

O

Paznen Ne 2. [IpenoOpadoTka qJaHHBIX
JlabopaTopHas padora 2

Onucanue npoekma
B Bamem pacnopsbxkenun nanuble cepBuca Snnexc HeaBuxuMOCTsh — apXuB OOBsBICHUN

o npoxaaxe kBaptup B Cankt-IlerepOypre u coceHUX HACENEHHBIX MMyHKTaX 32 HECKOJBKO JIET.
Hy>XHO Hay4HTBCS OMpEAENATh PHIHOYHYIO CTOMMOCTh OOBEKTOB HEJBIXKMMOCTH. Bara 3amaua
— YCTaHOBMUTbH MapaMmeTpbl. DTO MO3BOJUT IOCTPOUTH ABTOMATH3MPOBAHHYIO CHCTEMY: OHa
OTCJIEIUT aHOMAJIMH U MOIIEHHUYECKYIO 1E€ATENbHOCTD.

[lo xaxgoil KBapTHpe Ha MNpPOJAXy JAOCTYIHBI 1Ba BUAa JaHHBIX. [lepBble BmMcaHBbI
MI0JIb30BATENIEM, BTOPbIE — IOJyYEHbl aBTOMATUYECKH HAa OCHOBE KapTOrpapUuecKuX JaHHBIX.
Hanpuwmep, paccrosiaue 10 IIEHTpa, a3poropTa, OJmKalIiero napka 1 Bogoéma.



WNHcTpyK1us 1o BBINMOIHEHUIO MPOEKTA
[ar 1. OtkpoiiTe haiis ¢ JAHHBIMUA U U3YYUTE OOITyI0 HH(DOPMAITHIO
[Tytekdaiiny: /datasets/real estate data.csv.
[ar 2. [TpengoOpaboTka TaHHBIX

1. Omnpenenure U U3yYUTE NMPOIYIICHHbBIE 3HAUECHUS:

o Jlnst HEKOTOPBIX MPOMYIEHHBIX 3HAYEHUN MOKHO MPEATIONO0KUTH JJOTUYHYIO
3aMmeHy. Hampumep, eciiu 4enoBek He yKaszasl 4yiclio 0aTKOHOB — CKOpPEe BCEro,
ux HeT. Takue MponmycKy MpaBUiIbHO 3aMeHUTh Ha 0. J{7st Apyrux TUIIOB JaHHBIX
HET MOJXO/SIIEro 3Ha4eHus Ha 3aMeHy. B 3ToM citydae mpaBUIIbHO OCTaBUTH 3TU
3HaueHUs MyCcThIMU. OTCYTCTBHE 3HAYCHUSI — TOKE BaXKHBIA CUTHAJI, KOTOPHIN
HE HYXKHO MPSATaTh.

o 3amojHUTE MPOMYCKH, T/Ie 3TO yMecTHO. ONUIINTE, TOYeMY BBl PEIIMIIN 3a10JI-
HUTH MIPOITYCKH UMEHHO B 3THX CTOJIOIAX M KaK BHIOpAJIM 3HAUCHHSI.

o YKaxuTe NPUYMHBI, KOTOPbIE MOTJIM MPUBECTH K MPOIYCKAM B JIAHHBIX.

2. IlpuBenute naHHBIE K HY>KHBIM THIIaM:

o [Ilosicaute, B KakuX CTONOIAX HY>KHO U3MEHUTH TUI JaHHBIX U MOYEMY.

[ar 3. [TocuuTaiiTe 1 106aBbTE B TAOIHITY

e IICHY KBaJ[paTHOTO METPA;

e JICHB HEJIENH, MECSIl U TOJ] TyOIUKauu 00BSIBICHUS;

e JTaXX KBapTUPbI; BAPUAHTHI — MEPBBINA, MOCIEIHUNA, IPYTOH;

e COOTHOIICHHE KWJION M OOIIEH TUIOIIaIH, a TAK)KE OTHOIIICHUE IO KYXHU K
o01meit.

[IIar 4. [TpoBeaute ucciien0BaTENbCKUI aHATN3 JAHHBIX U BBITIOJIHUTE MHCTPYKIIHH

e M3yuuTe cienytonue napamMeTpsl: IOk, [IeHa, YACIO0 KOMHAT, BICOTA TOTOJIKOB.
[Toctpoiite rucTorpamMmsl Ui KaKJ0TO MapameTpa.

o M3yuure Bpems nponaxu ksaptupsl. [loctpoiite ructorpammy. [locunraiite cpennee u
Meauany. OnuimTe, CKOJIbKO 0OBIYHO 3aHUMaeT npoaaxka. Korjga MOXKHO cUMTaTh, 4TO
MIPOIaXKH MPOILIN O4€Hb OBICTPO, a KOT1a HEOOBIYHO A0IT0?

e VYO0epure penkue 1 BblOUBaromuecs 3HadeHus. Onummre, kakue 0co0eHHOCTH 00Ha-
PYKUIIN.

o Kaxkue ¢dakropsl Ooublie BCEro BIUAIOT HA CTOUMOCTb KBapTUphl? M3yunrte, 3aBUCUT JIH
LIeHa OT IUIOIIA/IH, YMCJIa KOMHAT, YAAIEHHOCTH OT LIeHTpa. M3yuuTe 3aBUCUMOCTD 1IEHbI
OT TOT0, HA KAaKOM 3Ta)K€ PACIOJIOKEHA KBAapTUPA: IEPBOM, MOCIEAHEM WU IPYTOM.
Takoke n3yuuTe 3aBUCUMOCTD OT JAaThl pa3MELIEHUs: JTHA HEJIEIH, MecsIia U roja.

e BriOepure 10 HacenEéHHBIX MYHKTOB ¢ HAUOOJIBIIUM YUCIOM 00BsBIeHUH. [locunTarite
CPEIHIOIO LIEHY KBAJIPaTHOI'O METPA B ATUX HACEIEHHBIX TyHKTaX. Brigennre Hacenéx-
HBIE IIYHKTBI C CAMOM BBICOKOM M HU3KOW CTOMMOCTBIO KWJIbsl. JTU JAHHBIE MOXKHO HaMi-
TH TI0O UMeHU B ctosbIe locality name.

e l3yuuTe npeasioKeHus: KBapTUP: ISl KAXKI0M KBaPTUPBI €CTh HHPOPMAIIHS O PacCTOsI-
HUU J10 TieHTpa. Beigenure kBaptupsl B Cankr-IlerepOypre (locality name). Bama 3ana-
4ya — BBISICHUTb, Kakasi 001acTh BXoIUT B IIeHTp. Co3aaiite cToabel ¢ pacCTOSIHUEM 10
LIEHTPa B KWJIOMETPAX: OKPYTIUTE N0 LenbIX 3HaueHui. [locie aToro nocunraiire cpea-
HIOIO LIEHY IS Kaxk1oro Kuinometpa. [loctpoiite rpaduk: oH 10JKEH MOKa3bIBaTh, Kak
I[[€Ha 3aBUCUT OT YIAIEHHOCTH OT eHTpa. OnpenenuTe rpanuily, rae rpaguk CHiIbHO Me-
HSIETCS, — 9TO U OyJeT LIeHTpalibHas 30HA.

o Brigenure cermeHT KBapTup B LeHTpe. [Ipoananusupyire 3Ty TEpPUTOPHUIO U U3YUUTE
ClIeyIoIlIKe apaMeTphl: IUIOMIA b, IIeHa, YUCIO0 KOMHAT, BBICOTA MOTOJKOB. Takke BbI-
nenute GaKkTopbl, KOTOPHIC BIUSIOT HA CTOUMOCTh KBAPTUPHI (YMCIIO KOMHAT, ITaX,
yAanEHHOCTh OT LIEHTPA, AaTa pa3MmeleHus o0ObsaBiaeHus ). Crenaiite BbIBOIbI. OTiH-
YalOTCs JIM OHU OT OOIIMX BBIBOJIOB 1O Bceil 6aze?

Iar 5. Hanumumre oOnumii BEIBOI
Odopmnenue: Bemonnure 3aganue B JupyterNotebook. 3anonHuTe mporpaMMHBINA KOJT B



sueiikax Tuma code, TEKCTOBBIC TMOsACHEHUS — B sueiikax tuna markdown. Ilpumenwure
(dhopMaTHpOBaHKE U 3aTOJIOBKHU.
Onucanue TaHHBIX

airports nearest — paccTOSIHUE 10 OJIMKAUIIIETO adporopTa B METpax (M)
balcony — uncno 6ankoHOB

ceiling_height — BbICOTa TIOTOJIKOB (M)

cityCenters nearest — paccTosiHHE JI0 LIEHTpa ropoja (M)

days exposition — CKOJIbKO JHEH OBLIO pa3MenIeHO 00bsABICHHE (OT Iy OTHMKAIIUH JI0

CHSITHS)

first day exposition — gara myOnuKanuu

floor — sTax

floors total — Bcero staxkei B Jome

is_apartment — anaptameHThI (OyJeB THII)

kitchen area — miomaapr KyXHU B KBaJIPATHBIX METpax (M?)
last_price — 11eHa Ha MOMEHT CHSTHS C MyOJIUKALUN
living_area — >xuJiasi IJI0OMAAb B KBAJAPATHBIX METpax (M?)
locality name — Ha3BaHHe HACEIEHHOTO MyHKTA

open_plan — cBoOoHas mIaHUpOBKA (OyJIEB THIT)
parks_around3000 — 4ucio nmapkoB B paguyce 3 KM

parks nearest — paccrosiHue 70 OnrpKaifiero mapka (M)
ponds_around3000 — yucio Bo10EMOB B paauyce 3 KM
ponds nearest — paccTosiHEE 10 OJKauIero Bogoéma (M)
rooms — 4HUCIO0 KOMHAT

studio — kBapTHpa-cTyaus (OyJIeB THII)

total area — muIOIIa L KBAPTHPHI B KBAAPATHBIX METpax (M?)
total images — 4ucio ¢ororpaduii KBApTUPHI B OOBSIBICHAN

Paznea Ne 3. UccienoBaTejibCKUX aHAJIN3 JAHHBIX
KonTtpoJsbnas padora 1
1 3amanue

Ha rpaduke HapucoBan boxplot wimm sAmmk c¢  ycamu. Onpegenure 1o

Me}KKBapTHHLHBIfIﬂMaHa3OH

(pasmax).
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Kaxk Ha3bIBaeTcst JaHHBIN TUI AUArpaMMBbl?
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fip

total_bill

3 3agmanue

[Tepen Bamu rpadvik M3MEHEHHS BO3pacTa MOCETUTENEH caiita BO BpeMeHH. Kakol BBIBOJ

N3MeHeHWe KNMEHTOB Mo BO3pacTy C TeYeHUEM BpeMeHn

70

60

20

2019-01-01 2019-01-15 2019-02-01 2019-02-15 2019-03-01 2019-03-15 2019-04-01
BpeMs pervcTpaLny Ha caiite

MO3KHO CJIelaTh UCXO/s U3 JaHHOM BU3yalnu3alun?

Paznen Ne 4. CraTucTnuecknii aHAJIN3 JAaHHBIX
JlabopaTropnasi padora Ne 3
Juckpemnasa cnyuaiinas eeauvuna.

JuckpetHoil ciyuyaiiHOW BenuunHOM (X) HasblBaeTcs CilydailHas BeJMYMHA, KOTOpas B
pe3ylbTaTe HUCHBITAaHUS MPUHUMAeT OTAeNbHbIe 3HaueHus (x1, x2, ..) c omnpeaenéHHBIMU
BepositHOCTSIMU (pl, p2, ...). UKCIIO BO3MOXKHBIX 3HAYEHUN MUCKPETHOW CITyYaiiHOW BEJIMYHHBI
MOJKET OBITh KOHEUHBIM U OECKOHEYHBIM.

CooTHollleHHE, YCTaHABIMBAIOUIEE CBS3b MEXIY OTICJIbHBIMH BO3MOXKHBIMH 3HAYEHUSIMHU
CIIy4yallHOM BEJMYMHBI M COOTBETCTBYIOIIMMU KM BEpPOSITHOCTSIMHU, HAa3bIBA€TCA 3aKOHOM
pacrnpeieseHus] AMCKPETHOM CIIy4YalHOW BEJIMYMHBI:

X X1 X2 Xn

P Di )22 Dn

f =1

s

3aKoH (psa) pacnpeaenaeHus MOXKHO H300pa3uTh rpaduuecky, B BHJIE TOUEK ¢ KOOpAUHATAMH (X;,



pi), COEAMHEHHBIX OTpe3kaMu. [lodMydrM MHOTOYTOJIBHHK paclpelelieHuss BEpOsSTHOCTEH
(TONUTOH pacrpeiesieHus).

I[I/ICerTHaSI cnyqaﬁHaﬁ BEJIMYMHA MOXKET OBITh 3aJaHa (I)yHKHHCﬁ pacnpeaciiCHus.

OyHKIMEH pacrpeesieHus CIIydailHol Beau4rHbl X HasbiBaeTcsa GyHKUUS F(X), BeIpaxaromas
BEPOATHOCTH TOT'0, YTO X MPUMET 3HAYEHUE, MEHBILIEE YEM X:

Fx)=p (X<x)
Ipumep. 3aKoH pacrpeeeHust CITyIaiHON BETHYUHBI -+

X 0 1 2 3
P 0,198 | 0,457 | 0,293 | 0,052

Tposepka: 2. p=0.198 - 04570293 - 0.052=
QOyHKIUS pacTpeie]IeHns BEPOSTHOCTEH /1.1 | ciydaiiHOW BETHYUHBI 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<I

F(x)=140,655 1<x<2

0,948, 2<x<3

1, x>3

I'padux GyHKIMHU pacTipeiereHus:

77777777777777 F(x)

--------------------------- 11 S

______________________ 0,81

,,,,,,,,,,,,,,,,,,,,,,, 064 T

--------------- L

--------------- 0,2 1=
-2 -1 0 1 2 3 4 X

YucnoBble XapaKTEPUCTUKH TUCKPETHON CIIy4aliHON BEJIMYUHBI.
MareMarnyeckoe 0KMIaHUE CITy4alHON BEINYUHBI X.

.1| !f .lll.- ._E ]lr'} oy
Hucnepcust ciydailHOW BETUYUHBI X.

DINI=MUX=MIX =M= M= pev= ML
CpeﬂHee KBa,Z[paTI/I‘-IeCKOC OTKJIOHCHHUE.
oF _1';- — J'r] { .1';-

O606H_IéHHBIMI/I YUCJIOBBIMU  XaApPAKTCPUCTUKAMHU  JJIA CJ'Iy‘I&fIHBIX BCJIMYMH B TCOpHUU

BCpOfITHOCTeﬁ, a TaxKe MaTeMaTHYCCKON CTAaTHCTHKE SBJISIOTCS HadallbHBIC U HCHTPAJIbHBIC
MOMCHTHBI.

HavanbHblM MOMEHTOM k-ro mopsiika ciydyailHOM BeNWYMHBI X Ha3bIBAalOT MaTeMaTHYeCKOe



OXKHIAaHHUEC OT BCIIMYHHEI B k-oii cTerieHu:

1
. _ k) ke . v
im, = M(X5) =Y p ot E 125
i=1
v=MIN =Y pox
HadanbHblii MOMEHT TIEPBOTO MOPSIAKA:
MY 2
HavanpHbIii MOMEHT BTOPOTO MOPSIKA:
=M= poxd

HavanbHblii MOMEHT TPETHETO NOPAIKA:
LleHTpaabHBIM MOMEHTOM Kk-TO TMOpSAIKa CIy4aiiHON BeJWYMHBI X Ha3bIBAIOT MaTeMaTHUeCKOe

TR
-M1,
OXUJaHUC OT BCIIMYMUHBI AT '

w=MUX=MIXIT=Y pix=MIXT
o203
. =M =M =N -0 =0

[{eHTpanbHBI MOMEHT IIEPBOTO MOPsIKA: =M1 x=MA MIX)-MIX
IlenTpanpHbIi MOMEHT BTOPOTO HopsiaKa:
w=MUXN=MIXN =Y pele =M =D X =M X = MY ==y

w=MUX=MIXIT=Y piv=MIXT
[{eHTpanbHBI MOMEHT TPETHETO MOPSIIKA!

3ananue.

1.ITocTpouTh MHOTOYTOJIBHUK PacpEeCIICHUS.

2.CocraBuTh (QYHKIUIO paclpeeseHHs U IOCTPOUTH €€ rpaduK.

3.HaiiTi HauanbHbIE U LIEHTPAJIbHBIE MOMEHTHI IIEPBOT0, BTOPOTO U TPETHETO MOPSIKA.
4.Haiitu uMcIoBbIE XapaKTEPUCTUKH CIy4YailHON BEJTMYMHBI (MaTEMaTUUECKOE OXKHUIAHNUE,
JUCIIEPCUIO0, CPEHEE KBAAPATUIECKOE OTKIIOHEHHE).

BapunaHT 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

BapuaHT Ne 2
X 35 40 46 57 59 64 68 79 81 85
P 0,05 = 007 | 0,14 | 031 | 0,18 | 0,11 | 0,05 | 0,04 | 003 | 0,02
BapuaHT Ne 3
X 65 115 175 285 305 355 395 505 525 565
P 0,02 003 | 004 @ 011 | 0,13 | 0,15 | 0,16 | 024 | 0,09 | 003

[og)

apuaHT 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
BapuaHT Ne 5

X 61 71 83 105 109 119 127 149 153 161

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




Pa3znen Ne 5. Teopusi BeposiTHOCTEIH
JlaGopaTtopnas padora 4
Dnemenmupl KOMOUHAMOPUKU

HpI/I IoACdYEeTC  KOJIMYCCTBA KOM6I/IH3HI/II71 OJICMCHTOB YHami€ BCEro MCIOJIB3YIOT
NEepeCTaHOBKU, COUCTAHUS, Pa3MCIICHUS.

IlepecTanoBKOM P, w3 n snementos (manpumep uucen 1,2,...,n) Ha3pIBaeTCsl BCAKUMN

YIOPSI0YEHHBII HA0Op U3 ATHX AIIEMEHTOB.
P =n

s Beramcnienus dakrtopuana B Excel ucnons3yercs Gynkius ®AKTP(), oTHOCcsmascsa k
matematnueckuM (Menro: BeraBka — ®DyHkimsa — Martematudeckue). ApryMeHToOM (yHKIUU
SIBJIIETCS. KOJIMYECTBO JIEMEHTOB /1 JUISl KOTOPBIX HY>KHO MOJACYUTATh MEPECTAHOBKH.

CKoJIbKMMH CTIOCOOaMH MOTYT BOCEMb UEJIOBEK CTAaTh B OYEpe/ib K TeaTpajbHOM Kacce.

Pemenue: HyXHO moCcYMTaTh CKOJIBKO KOMOWHAIIMKA MOYKHO COCTaBHTh U3 § 3JIEMEHTOB,
OTJIMYAIOIIHUECS IPYT OT APYTa MOPSIKOM CIEJOBAHUS JIEMEHTOB.

Wt Ty
Po=8!=40320
B wafin  Opaska Bua  Beraska  GopwaT  Cepeuc  AsHHele  Oko  Cnipasks
: YRIALS ¥0-co Rz AN @ee BFEEIIEm x £ 3 =S
DAKTP - X JEI =dOAKTP(8)
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HACND HEOTPHUATENEHOE HKMCNG, DEKTORHEN KOTOROrD BBIMMLIAETEA,
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Bocewmpb uenoBek MOTYT cTaTh B o4epensb K TearpaibHoi kacce 40320 cmocobamu.

L
COquaHI/IeM n3n 3JICEMCHTOB IIO k JJICMCHTOB HAa3bIBACTCA Ha60p k DJICMCHTOB,
BLI6paHHI>IX U3 JAaHHBIX 71 DJICMCHTOB. Ha60pLI OTJIMYAKOTCA APYT OT Apyra COCTaBOM DJICMCHTOB.
ot
al it
{=—

Elin=ki!

KomngectBo couerannii B Excel MOXHO BBIYMCIHTE C  TOMOIIBIO  (PYHKITUH
UNCJIIOKOMBB(), Takxke oTHOcsmieicss k MatemaTnueckuM (Menro: BeraBka — DyHKIus —
Matemaruueckue). ApryMeHTaMu (YHKLIMHU SIBISIETCS KOJMYECTBO 3JIEMEHTOB /7 M3 KOTOPBIX
BbIOMpatoT HaOopel (YMcI0) W KOJIMYECTBO AJIIEMEHTOB Kk, BXOIAIMX B HAOOPHI
(Uucno BBIOpAaHHBIX )Ml KOTOPBIX HYXKHO MOJICYUTATh COUETaHUS.

IIpumep Tunosoil 3agaun Ha couetaHus: CKOJBKUMH CIIOCOOAMHU U3 JIBEHA/LATH YEJIOBEK
MO>KHO CO3/1aTh KOMHUCCHIO U3 TISITH YJICHOB.

Pemenne: HyxHO moacuuTaTh CKOJBKO KOMOMHALIMN MOYHO COCTaBUTH 10 5 3JIEMEHTOB U3
12, otnuuaroyecs Ipyr OT Apyra COCTaBOM.
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N3 12 yenoBek MOKHO CO37aTh 792 BapuaHTa KOMUCCHH 110 5 YEJIOBEK.

PasmemenseM ° U371 DIEMEHTOB 110 k Ha3bIBaeTcs YIOPANOYEHHBIH Habop U3 k
Pa3IUYHBIX JIEMEHTOB HEKOTOPOTO /-3JIEMEHTHOIO0 MHOKecTBa. Habopbl oTinyaoTcs apyr OT
Jpyra COCTaBOM WJIM MOPSAJKOM CJI€JOBAHUS 3JIEMEHTOB.

,l‘.' In’
A AT

JUis BBIYMCIEHHS pa3MEIIeHUil 3anuchiBaloT (GOpMydy B pPYUYHYIO, Kak OTHOIIEHHUE
dbaxTopuanos, ucronbsys pynkuuto GAKTP().

IIpumep TuMNoBOIf 3a1aun Ha pazMernieHus. AnpaBUT HEKOTOPOTo si3blka coaepkuT 30 Oyka.
CKOJIBKO MECTHOYKBEHHBIX «CIIOB» (LIermoyka OyKB OT mpodena 70 mpodesia) MOKHO COCTaBHUTh
u3 OyKB 3TOro andaBuTa, eciii OyKBBI B «CJIOBaX» HE MOBTOPSIOTCS.

Pemenne. Hy»Ho noacunTaTh CKOJIBKO KOMOMHAIIMI MOKHO COCTAaBUTH 110 6 3JIEMEHTOB U3
30, oTnuyaroMecs ApYr OT JIpyra COCTAaBOM WJIM MOPSIIKOM CJIeI0OBaHUS JIEMEHTOB.

_ an! an !
ST 30—61 T 24!

OtnenbHO BBIYUCIIUM 30!=®AKTP(30)=2,65252859812191-10* 51 24!

=DAKTP(24)=6,2044840173324-10% u HaiigeM uxX OTHOILIECHUE.

T
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PaccMOTpUM NPUMED BBIYMCIIEHHS BEPOSTHOCTH TI0 KJIACCHYECKOH (hopMyJie, MCIOIb3yst
paccMOTpeHHbIE (PYHKIIUH.
KOM6I/IH3HI/H/I C IIOBTOPCHUAMHU DJICMCHTOB!
HepeCTaHOBKI/I C TMOBTOPCHUSAMU H3 n IBJIEMCHTOB, TAC kl , kz, e km KOJIM4YEeCTBAa
P o4k At s o f

MMOBTOPAOIINXCS 3JIEMCHTOB

! [ t i i

[ S ' I A R T,

T e B
CoueTaHus ¢ TOBTOPEHUSAMH M3 /1 DJIEMEHTOB 110 k o=

PasMellenus ¢ IOBTOPEHUSIMH U3 71 2JIEMEHTOB 110 k '

3agaun.

1. V momoena B moxasajie TOMATCA 25 mieHHUKOB. CKONBKUMHM CHOCOOAMUA OH MOMKET
BBIOpATh TpeX U3 HUX ceOe Ha 3aBTpak, 00ex u yxuH? [lopsamiok BaxkeH.



2. YV monoena B moaBaie TOMSTCS 25 TUIeHHUKOB. CKOJNBKUMH CHOcO0aMU OH MOKET
BbIOpaTh TpeX, YTOOBI OTIYCTUTH HAa CBOOOAY?

3. B maccaxxupckom noeszie 9 BaroHoB. CKOIBKHMH CIIOCOOAMU MOYKHO PaccaauTh B MOE3/E
4 4enoBeka, MPU YCIOBUH, YTO BCE OHU JIOJDKHBI €XaTh B Pa3JIMYHbIX BaroHax?

4. T'pynny u3 20 CTYACHTOB HYKHO pa3elUTh Ha 3 Opurajbl, MpUYeM B MEPBYIO Opuramy
JOJDKHBI BXOJUTH 3 YEIOBEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOMBKUMH CIIOCOOaMH 3TO
MOYKHO CEJaTh.

5. Jlist ygacTusi B KOMaHie TpeHep oToupaet S ManbuukoB u3 10. CKoIbKUMH cTIOCOOaMH OH
MOKeT chOpPMUPOBATH KOMAH/Y, €CITU 2 OTNpeeIEHHBIX MaJIbYiKa JOKHBI BOUTH B KOMaHTy?

6. CKOJTbKO pa3IUYHBIX Ipo0Oei MOKHO COCTaBUTh U3 uucen 3, 5, 7, 11, 13, 17 tak, 4To0sI B
KOKIYI0 TpoOb BXOAMIN 2 pa3nuuHbIX yncia? CKONBKO cpeid HUX OyJeT MpaBUIbHBIX IpoOeii?

JlabopaTopnasi paGora 5
Ilepguunas oopadbomka Imnupuyeckux OAGHHbLIX

Nmeromuiicss HabOp SMIUPUYECKUX JIAHHBIX SBISETCS BBIOOPKOM M3 TreHepalbHOU
COBOKYITHOCTH.

HabGop naHHBIX pacroNoXeHHBI B MOpPSAIKE BO3PACTAHHUsS, HA3bIBACTCS BapHALMOHHBIM
psaoM. Eciau HaGop aHHBIX TOCTaTOYHO OOJIBIION, TO yZAOOHEe BCEro MPEICTaBUTh €T0 B BUJIE
MHTEPBAJIbHOI0 BAPUALMOHHOIO PAJa.

,Z[J'IH MNOCTPOCHUA HHTCPBAJIBHOTO BAapWallMOHHOTO psaa HCO6X0)II/IMO BBIIIOJIHUTH
CHEAYIOLIME JCUCTBUSA:
l.Mmeromuecss JaHHBIE pacIioararT B MOPSAKE BO3PACTAHHUS.

2.B BBIOOpKE oOmpeneNnsioT camoe Oonblioe v M caMOe€ MalleHbKoe 'Y 3HAYCHHE
M3y4aeMoro Mpu3HaKa.
3.0npesensIoT pa3Max BapbUPOBaHUs '+ et

4.0npenensitoT MUPUHY YaCTHUYHBIX HWHTEPBAJIOB ", rame k — 4YHCIO YaCTHYHBIX
UHTEpBANIOB (11e710€ 4Yucio). UHMcno HMHTEpBATOB MPHUOIU3UTENIBHO MOXKHO OIPEAETUTh C
nomoinbio popmyisl Ctepkeca: & =1+3,32-Ign (n — 00BbEM BEIOOPKH).

o
.

5. HwxHssg I'paHrlla IEPBOIO0 MHTCPBAJIA ! BBI6I/IpaeTC$I Tak, YTOOBl MUHHMAJIbHAS BapHuaHTa

) 1
BBI60pKI/I Xml-n nomagaiza MIPUMCPHO B CCPCAMHY OSTOTO MHTCpBalIa. x, =x, . —Eh

[IpoMexyTouHblE UHTEpPBAJIbI MOTYYarOT NPUOABIAs K KOHILY NMPEAbLAYLIEro MHTEpBaja JAJIUHY

=y th, =L

YaCTUYHOTO MHTEepBaya h: - . IlocTpoeHue mikanbl HHTEPBAJIOB HA OCHOBE

o

BBIYHCJICHHS] TPAHUL] HHTEPBAJIOB MPOJOJIKAETCS 10 TEX MOP, I0KA BEIMYNHA ~ YIOBJIETBOPSET
COOTHOILEHHIO: X, < X, . +E'/’l.

6.IlogcunTsiBaeTCs KOJNMYECTBO 3HAUYEHUN IpPU3HAKA, MOMAJAIONIMX B KaKIbli YaCTHYHBIN
WHTEpBaJ (4aCTOTHIN;).

7.Pesynbratel  (OpMHpYIOTCS B BUAE TaONUIBI, KOTOpas W SBISETCS HHTEPBAJIbHBIM
BapHaLlMOHHBIM PSAOM:

n; n; n; n; Ny

E H.—=n

(ITpoBepka: cyMMa 4acToT JOJIKHA COBMAAATh ¢ 00BEMOM BBIOOPKH).

3anaHue.
[TocTponTh MHTEPBAIBHBIN BapUALMOHHBIN P/,



Bapuant Ne 1.
[TopaskeHHOCTh OTJIMBOK TOYEYHBIMH MOBEpXHOCTHBIMU fedexTamu (TTLI).

Ne /i TILI, % 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
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

JlaGopaTropHas padora 6
Dnemenmul cemeeozo NaAHUPOAHUA U YRPABICHUA
ens paGoThl: MprHOOpETEHUE HABBIKOB MOCTPOCHHS MOJIEIEH CETeBOro IJIAHUPOBAHUS U
YIpaBJIEHUS U ONTUMHU3ALUU TTOCTPOSHHBIX MOJIEIIEH.



3agaHue.

B Xx03siicTBE MMEIOTCS YEThIpE CKJIaJla MUHEPAIbHBIX YAOOPEHUI M YeThIpe IMyHKTa, KyJia
WX HEOOXOAMMO J0CTaBUTh. [lOTPEeOHOCTH KaXAOTO IMyHKTAa B MHHEPAIbHBIX YAOOPEHUSIX
pasnuyHa, 3amachl Ha KaXJIOM CKJajze orpaHudeHbl. CTOMMOCTh JTOCTaBKH I'py3a OT CKJIaja K

MyHKTY MOTPeOIeHUs IPEICTaBJICH B TaOIUIEe
HrxogHEle TaHHEBIE 33 130H

[TvEET E3IHEISHNT [vEET moTpedneamns Ofser T
IIvEET oTOpEEReRHE IIl I12 I3 114 o
Crmax 1 4] 51 21 &6 127
Crmag 2 T 33 T2 15 152
Crmax 3 17 40 40 52 225
Crmaz 4 55 g 52 12 175
IMoTtpebmEocTH o0BEETOR, T 134 108 243 139

1. TpeGyercs ompenenuTh, B KakoM o0OBeMe HEOOXOAMMO MOCTaBISTh MUHEpaJIbHbIC
yIOOpeHHsT CO CKJIAJOB MOTPEOUTENSIM C MHUHHMAIbHBIMH CYMMapHBIMH TpPaHCIIOPTHBIMHU
pacxoamu.

2. [MoTpebutens 2 3aKJIFOYMI TOTOBOP HA MOCTAaBKY ymoOpenuit co CkimagoMm 2 B oObeMe
paBHoMm 30 T u Cxmagom 3 B ob6veme — 20 T. CKOJIBKO COCTaBST MPHU BBIMOJHEHUH JaHHOTO
JIOTOBOpAa CyMMapHbIE 3aTparbl HaAoCTaBKy? D(G(EKTUBHO 1M BBITIOJHEHHE 3aKIFOYCHHBIX
JIOTOBOPOB € SKOHOMUYECKON TOUKH 3pEHUS?
3.IlpenmnonoxuM, 9T0 MUHUMAITBHBIH 00bEM JOCTaBKH CO CKJIaJa MOTPEOUTEINIO JOIHKEH COCTaB-
nsTh He MeHee 11 T ynoOpenuii. KakoBbl OyayT TpaHCIIOPTHBIE 3aTPaThl AJIs JAHHOTO IJIaHa Te-
PEBO30K?
4.Cxuaz 4 Obl IEpeHeCeH Ha HOBBIE IUIOLIAIM U 3aTpaThl Ha MEPEBO3KY LIS KKI0r0 MOCTABILH -
Ka CHU3WINCH Ha3 j.e. Kak n3MeHATCS cyMMapHble TPAaHCIIOPTHBIE pacXobl?

KoHTpoJbHBIE BOIPOCHI

1.JTaitTe onpenesieHNE KJIACCUYECKOM TPAHCIIOPTHOM 3aauH.

2.KakoBa MaremaTHuyeckas 3amuch IIeIeBOM (QYHKIMM ¥ OTPAaHUYEHUH KJIACCUYECKOU
TPaHCIIOPTHOM 3a1a4uu?

3.B 4ueMm oTiMuMe 3aKpHITOM TPAHCIOPTHOM 3a]a4l OT OTKPBITOM?

4.Koraa TpaHcropTHas 3a/1a4a HE UMEET peIIeHnui?

5. Ha3oBuTe OCHOBHBIE ATalbl PELICHUS TPAHCIIOPTHBIX 33/1a4 U PACKPOWUTE UX CMBICIL.

6.Kakum oOpazom GopmupyeTcst TpaHCTIOPTHAS MOJIENb B 3JIEKTPpOHHOH Tabmuie Excel?
7.9Tansl perieHus TpaHCIIopTHOH 3aaaun B Excel.

IlepeyeHb BONPOCOB K 3a4eTy
BBenenue u ocHOBBI cuHTakcuca. CIUCKU U LIUKIIBIL.
Orneparuu ¢ TabnunaMu. Y coBusl U QyHKIIUH.
bubnuoreka Pandas. Ananu3 qaHHBIX 1 0OPMIICHHE PE3YJIbTaTOB.
Be6-o060mouka JupyterNotebook.
[Ipouecc anann3a JaHHBIX.
[TpenoGpaboTka TaHHBIX.
OcHOBHBIE PUHIHMIIBEI TTpe1o0paboTku. PaboTta ¢ npomyckamu.
N3menenune tunos. [louck ay6nukaroB. Kareropusamus qaHHBIX.
BBenenue B uccienoBarenbckuii aHanu3. I'paduku 1 BBIBOJBI.
10. 3y4yenue cpe30B JaHHBIX.
11. PabGora ¢ HECKOJILKUMHU UCTOUYHUKAMU JAHHBIX.
12. B3auMocBs3b TaHHBIX.
13. Banupanus JaHHBIX.
14. BBeeHue B CTATUCTUYECKUN aHAIIN3.
15. OnucarenbHasi CTaTUCTUKA.
16. MaTemaTuyeckas CTaTUCTHKA.
17. BeiOOpOYHBIE METOIBI MATEMATUIECKOW CTATUCTHKH.

e R o



18. OcHOBBI TEOpPUHU OLICHUBAHMUS.

19. OcHOBBI NPOBEPKH CTATUCTUYECKHUX THIIOTES.

20. OCHOBBI PETPECCUOHHOTO aHAN3A.

21. CratucTruecKue OIEHKH MapaMeTPOB pacIpeIesICHuUs.
22. OCHOBHBIE MOHATHUS TEOPUH BEPOSTHOCTEM.

23. DneMeHThl KOMOMHATOPHKH.

24. Teopema cioxeHus BeposiTHOCcTeN. TeopeMa yMHOXKEHHS BEPOSITHOCTEN.

25. CnencTBusi TEOPEM CIIOKEHUS U YMHO)KEHHUS BEPOSITHOCTEH.

26. JluckpeTHble ciydaitnbie BenuauHbl (JJCB).

27. 3aKOH OONBIINX YUCEIL.
28. OyHKUHUA pacipeiesieHus BEpOATHOCTEN CIIy4yallHON BEIMYHHBI.
29. IInoTHOCTB pacnpeneneHuss BEpOATHOCTEN HEMPEPHIBHOM CIIy4ailHOW BEJIMYMHBI.
30. UncnoBele XapaKTEPUCTUKHN HEMPEPHIBHOM CIIyyaiiHON BEJTMYMHBI.

31. CereBoe mnanupoBanue. TpaHCIIOpTHAS 3a7a49a.

Tabanna 9 — IIpuMepbl OLIEHOYHBIX CPEACTB ¢ KJIIYaMH NIPABUJIbHBIX O0TBETOB

/o

Tun
3aIaHus

DopMyIMpOBKa 33AaHUS

IIpaBunbHbII
OTBET

Bpewms
BBIIOJIH
eHus
(B
MHUHYTa

X)

ITK-3 Cniocoben obecnieuenust 3hheKTHBHON paboTh! 0a3 TaHHBIX, BKIIOYas pa3BepThIBAHKE, COITPOBOXKICHHUE,
ONTHMH3AIHS

YHKIIMUOHUPOBAHUSA 6a3 JAHHBIX, ABJIAIOINNXCS YaCTbIO PA3JIMYHBIX I/IH(I)OpMaHI/IOHHI)IX CHCTEM.

1.

3aganu
e
3aKPBIT
oro
THIIA

Ha miiockocTn HapucoBaHbI JBEKOHIIEHTPH-
YeCKHe OKPY>KHOCTH,PaIiyChl KOTOPHIX 6 U
12 cmcootBercTBeHHO. KakoBa BeposT-
HOCTBTOTO, YTO TOYKa OpOIIEHHAasi Haynady
BOOJIBLION KPYT, MIONAAET B KOJBLIO,
00pa3oBaHHOE YKa3aHHBIMHOKPYKHOCTSIMH?
1)0,5;

2) 0,65;

3)0,12;

4) 0,75;

5) 0,60.

4

Ha cOopky momagaroT netanu ¢ IByX
aBromartoB: 80 % u3 nepsoro u 20 % u3
BTOporo. [Iepsslit aBTomar naet 10 %
Opaxka, BTopoii — 5 % Opaka. Haiitu
BEPOSATHOCTH MOMAJaHHUs Ha COOPKY
JI0OpOKaYeCTBEHHOM JeTalH.

1) 0,90;

2) 0,09;

3)0,91;

4) 0,85;

5)0,15

CrydaiiHas BeJIMYMHA pacnpesieneHa no
HOpMaITbHOMY 3aKoHY, pudeM M (X) = 15.
Hatitu P (10 < X< 15), ecniu M3BECTHO, YTO
P (15 <X<20)=0,25.

1) 0,10;

2)0,15;

3) 0,20;

4) 0,25;

5) 0,30.

ITo Be1OOpKE 00BEeMa n = 51 HaiineHa
CMeIeHHas oneHKa J[B=3 reHepanpHON
qucriepcud. HaliTi HeCMETICHHYO OIICHKY




Bpewms

BBITIOJIH
Ne Tun IIpaBunbHbIN eHus
DopMyIMpPOBKa 33AaHUS
/| 3amaHus OTBET (B
MHUHYTa
X)
JICIIEPCHU TeHEPaIbHON COBOKYITHOCTH.
1) 3,05;
2) 3,06;
3)3.,51;
4) 3,60;
5) 0.
5. Kaxk HazpiBaeTcst 4nciio moy (HaCTyIIeHus 3 3
CoObITHS B N HE3aBUCUMBIX UCIIBITAHUSX, B
Ka&XJOM U3 KOTOPBIX BEPOSITHOCTH IIOSIBIIE-
HUS
COOBITHS paBHAp ), OIpEIeNsIeMOe 13
HEpaBEHCTBA:
np—q<m,<np+p
1) HanGobIICe
2) onTUMaIbHOE
3) HauBeposTHEH1IEE
4) HEBO3MOXKHOE
5) MUHUMAaJIBHOE
6. 3amanu | Ha matu ogMHAKOBBIX KapTOUYKaX HATHCAHEI 20 5
e oykssl U, JI, O, C, Y. Ecan nepememars ux,
OTKpPBIT | WPa3JOXUTh HayAady B psA JBE KapTOUKH,
oro TO
THIA BEPOATHOCTb P IONyuuTh cinoBo MJI paBHa
B oTBere 3anumuTe uncio 1/p.
7. JlanHOE TIpEANpUATHE B CPETHEM BBITyCKAET 27 6
20 % npomykuuussiciiero copra u 70 %
MPOAYKITUHI TIEPBOTO copra.
HaittusepositHocTs P Toro, uro cmyuwaiino
B3ATOE H3JIEJME STOTONPEINpPHATHS Oyner
BBICIIEr0 WJIM IepBOro copra. B orser
3anucarbuucio 30 P.
8. CrnyuaifHass BemmumHa X  paclpeeseHa 10 8
paBHOMEpHO Ha mHTepBaie (2;6) u p (X) — ee
IUIOTHOCTh BeposTHocTu.Haiitw p (3). B
otBet 3anmcath gucio 40 p (3).
9. Cryaentam Hy>KHO caaTh 4 3k3ameHa 3a 6 360 8
JTHEH. CKOJBKHUMHUCTIOCO0aMHU MOXHO
COCTaBHUThH PACIUCAHUE CJIAYU IK3aMEHOB?
10. BepostHOCTh TOSIBIICHHSI COOBITHS A B 64 8

KaxxaoM u3 100He3aBUCHUMBIX HWCIIBITAHUN
paBHa 04. HaiimnrematemaTnueckoe
OXKHUIaHUE u JIUCTIEPCUIO
CllydaliHOMBeNWYMHBl X — YKcla MOSBICHUH
coObITHsI A. B OTBET3aNMIIKMTE HX CYMMY.

[ToyHBIIT KOMILJIEKT OIIGHOYHBIX MATEPHAJIOB [0 AHCHUIUIMHE (MOayno0) (hoH.
OIICHOYHBIX CPEJCTB) XPAaHUTCA B DJIGKTPOHHOM BHJIE Ha Kadeape, yTBEepKIaroIler padouyro
MPOrpaMMy ITUCIUTUIMHEI (MOAYJIs), U B LIeHTpe MOHUTOpPUHTA U ayIUTa Ka4ecTBa OOYUCHHUS.

7.4. MeToanuecKkue MaTepuaJbl, ONpeAe/siione Npoueaypbl OLeHUBAHUS

pe3yabTaToOB 00y4eHHs MO JUCHUILTHHE (MOAYJII0)

[To nucuuminze « BepoSITHOCTHO-CTaTUCTUYECKUE METO/IbI B AaHAJIM3€ TAHHBIX) UTOTOBOM
(GhopMOi1 OTYETHOCTH B UETBEPTOM ceMecTpe siBisercs 3adeT. CornacHo aelcTByromieid B AI'Y




cucreme oreHuBanus BAPC mnsg AMCUMIUINH, UTOTOBOM (DOPMON OTYETHOCTH ISl KOTOPBIX
sBisieTcst 3adeT, oTBoautcs 100 GammoB (90 GamtoB Ha Tekymue (GopMbl KOHTpoJs u o 10
0ayI0B OTBOJUTCS HA OOHYCHI), KOTOPbIE HAKATUIMBAIOTCS CTYACHTOM B TEUEHHE BCETO CeMeCcTpa
W3YYCHUS JUCIHMILTAHBI U PACTIPEISISIFOTCS 110 BO3MOXKHOCTH PAaBHOMEPHO TI0 BCEMY CEMECTpY.
Cucrema HakoIUIeHHUs1 0assioB, a TaKXKe CUCTeMa IITpadoB, MPEJACTaBICHA B TEXHOJIOTUYECKOM
KapTC JUCHUITIINHBI ((Bep0$ITHOCTHO-CTaTI/ICTI/I‘—IeCKI/Ie MECTOAbI B aHAJIN3€ JAHHBIX)».

OTuer no J1adboparopHoii padore

OtyeT mo mabopaTopHON paboOTe MPEACTABISICTCS B AJICKTPOHHOM BHJIE. 3alllUTa OTYETa
MpOoXoauT B (opMme AOKIaza CTyIEHTa IO BBIMOJHEHHOW paboTe M OTBETOB Ha BOIPOCHI
npernonaBatens. B cimydae, ecnu opopmiieHre oTueTa M OBECHHE CTYIEHTAa BO BPEMS 3aIlUTHI
COOTBETCTBYIOT YKa3aHHBIM TpPEOOBAHMSM, CTYACHT IMOJy4aeT MaKCUMalbHOE KOJIHYECTBO
0aJioB.

OcHOBaHUSIMU AJIsI CHUKCHHS KOJIMYECTBA OAJIOB B IMana3oHe OT max JI0 min
SABJISIFOTCA .

- HeOpeXKHOE BBHITIOTHEHUE,

- OTCYTCTBHEC BbIBOJIOB,

- HapyIIeHHUE CPOKOB MPEAOCTABICHHUS OTUYETA.

OT4er He MOXKET OBITh MPUHAT U MOAJICKUT 10padOTKE B CiIydae:

- OTCYTCTBHSI HEOOXOIUMBIX pa3/IelioB,

- OTCYTCTBHSI HEOOXOMMOTO rpauIecKoro MaTepuaia,

- HEBEPHBIX PE3YJITaTOB pacueTa.

KonTpoJsbHbie padboTbl

KoHTponbHast paboTa cOCTOUT U3 2-X 3aJIaHU.

OCHOBaHUSMU ]I CHIDKCHUS OICHKH 3a 3aJaHHC SIBIISIOTCS:

- OITMOKHU B OOBSICHEHUSX M KOMMEHTAPHSIX MPU BEPHO BBHITIOJTHEHHOM 3aJIaHUU;
- HETMIOJIHBIN OTBET ISl TEOPETUUECKUN 3aJaHU;

- HEOpEKHOE BHITIOJIHEHHE;

- MHOTOKpaTHOE TIEpeNMChIBAHIE KOHTPOIHHON PabOTEHI.

3amaHue He MOKET OBITh 3aCUMTAHO, €CIIU:

- 1aHbI JIBa HEBEPHBIX OTBETA HA TEOPETUUECKUE BOIIPOCHI.

B cootBercTBuM ¢ OamnbHO-peiiTHroBoM crcreMoit BAPC mo mucuumiuHe OTBOIUTCS
100 6amtoB (90 GamnoB Ha Tekymue Gopmbl KOHTPOJS U 10 10 6anmoB OTBOAUTCS Ha OOHYCHI),
KOTOpPbIE€ HAKAIUIMBAIOTCS CTYIEHTOM B T€UEHUE BCETO CEMECTPA U3YUCHUS TUCUHUILIIUHBI.

OrneHUBaHWE CTYJICHTOB Ha 3a4€Te OCYIIECTBISETCS B COOTBETCTBHE C TPEOOBAHUSIMHU U
kputepusMu 100-0ampHOM MIKabl. YUYUTHIBAIOTCS KaK pe3yIbTaThl TEKYIIETO KOHTPOJIS, TaK U
3HAHWS, HABBIKKA U YMEHUS, HEMOCPECTBEHHO TTOKA3aHHBIC CTYACHTAMH B XO/I€ 3a4eTa.

Texymuii KOHTPOJIb OCYIIECTBISETCS B XO/I€ Y4€OHOTO MpoIecca U KOHCYJIbTUPOBAHUS
CTYJICHTOB, TI0 pe3yJjbTaTaM BBHITIOJIHEHUS CAMOCTOSITEIBHBIX W TEMATHYCCKUX KOHTPOJIBHBIX
pabot. OH mpegycMaTpuBaeT MPOBEPKY TOTOBHOCTU CTYJCHTOB K ITUTAHOBBIM 3aHATHUSM, OLICHKY
KauyecTBa U CaMOCTOSATEILHOCTH BBITIOJHEHUS 3aJlaHUi Ha MPAKTHYECKUX 3aHATHUSAX, MMPOBEPKY
MPABUJILHOCTH PEIICHUS 3314, BEIIAHHBIX HA CAMOCTOSTEIBHYIO MMPOPaAOOTKY.

Ha 3auere ocymiecTBisieTcss KOMIUIEKCHAs NIPOBEPKAa 3HAHWW, HABBIKOB W YMEHHH
CTYJICHTOB TI0 BCEMY TEOPETUUYECKOMY MaTepHally AUCIUIUIMHBI U C MPOBEPKON MPAKTUUYECKHUX
HaBBIKOB M YMEHUH MO pa3paboTKe JOKYMEHTOB Pa3IMUHBIX BHUJIOB. TeOpeTHUYECKHE 3HAHUS
OLICHUBAIOTCSI IyTEM KOMIIBIOTEPHOI'O TECTUPOBAHUS UJIM HA OCHOBAHUM NMHCHbMEHHBIX OTBETOB
CTYJICHTOB 110 HECKOJIBKUM T€OPETUIECKUM BOTIPOCAM.

Taoauma 10 — TexHonornyeckas kapTa peUTUHIOBLIX 6aNMoB Mo AUCLMINMHE (MOAYIIO)



KonuuectBo MakcumaibHOe Cpox
KonTponupyemelie N
Ne n/mn MEPOIPUITHIA KOJIMYECTBO npencra
MEPOTIPHSITHS
/ Gartel 0amioB BIICHUS
OcHoBHOoI1 0J10K
1. Buinonnenue 1abopamopHoll
pAmop 6/10 60 Mo
pabomoi
. acmuca
2. Bvinonnenue koumpoabHotl pabomol 1/15 15 P
HUIO
3. Tecm 1/15 15
Bcero 90 -
Baok 6onycos
4. Tlocewenue 3anamuii 6e3 nponyckos 1 3
5. Ceoespemennoe @vinoninenue 6cex 1 3
3a0aHull
6. Axmusnocmo cmyoenma Ha 1 4
3auamuu
Bcero 10 -
nUToro 100 -
Tabnuua 11 — Cuctema WiTpadoB (ANA OQHOIO 3aHATUS)
[Toka3zareinb bamn
Onoszoanue Ha 3aHamue -1
Hapywenue yuebnoii oucyuniunvl -1
Hezomosnocms « 3anamuio -2
Ilponyck 3anamus 6e3 ygaxcumenibHOU NPULUHDL -2

Tabnuua 12 — Llkana nepeBoAa pedTUHIOBbLIX GarnsioB B UTOTOBYH OLIEHKY 33 CEMECTP MO AMCLMMIIMHE (Moayrto)

CymmMma GamioB Orenka 1o 4-0a/uIbHOM IIKajIe

90-100 5 (OTIIMYHO)
85-89
75-84 4 (xoporio)

3aureHo

70-74
65-69
06 3 (yIOBIETBOPUTEIHHO)

Hwuxe 60 2 (HeyTOBJIETBOPUTEIHHO) He 3aureno

HpI/I peaiu3anu JUCHHUITIINHBI (MOI[y.]'ISI) B 3aBUCUMOCTHU OT YPOBH:A INOATOTOBJICHHOCTU
o6yqa10m1/1xc51 MOTYT OBITh HCIIOJB30BAaHBI HMHbBIC (I)OpMLI, MCTOAbl KOHTPOJIA U OLCHOYHBLIC
Cp€acTBa, uCXoas U3 KOHKpGTHOfI CUTyalluH.

8. VYAEBHO-METOJUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
TUCHUTLIMHBI (MOLYJIS)




8.1. OcHoBHas JuTEpaTypa:

l. Mupkun, b. I. BBenenuwe B ananu3 JaHHbIX : yuyeOHUK W mpaktukym / b. T.
Mupkun. — Mocksa : MznatensctBo FOpaiit, 2020. — 174 c. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-9916-5009-0. — Texkct : anekrponnbiii // 3BC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/450262

2. Teopuss  BeposATHOCTE M  MaTeMaTH4eckas  CTaTHCTHKA.  [IpakTHKyMm
[DmeKTpOHHBIIH pecypc] yue6. mocobue / W.FO. Mankesuu, H.II. Iletposa, JL.U. Tapycuna -
MuHCck PUIIO, 2017. - URL:
http://www. studenthbrarv 1u/book/ISBN9789855037119.html(DbC «KoHCyabTaHT CTyIEHTAY).

3. Pakurckuii, A. A. MeTolbl MAITMHHOTO O0YYeHHUs : y4eOHO-METOANYEeCKOe mocooue /

A. A. Pakutckuii. — HoBocubupck : CHOMpCKUN TOCYIapCTBEHHBI YHUBEPCUTET TEIEKOMMY -
HuKaimid u uHdopmatuku, 2018. — 32 c¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHbIH //
OnektpoHHO-OMOMMoTeyHass cucrema [PR BOOKS : [caiit] — URL: http:/

www.iprbookshop.ru/90591 .

4. Pamka C., Python u mammHHOe 00yueHHe: KpaliHe HEOOXO0IMMOE TTOCOOHE IO HOBEH -
e mpeackasaTeabHON aHaTUTHKE, 00si3aTenbHOe Ui Oosee riIyOOKOro MOHUMaHUs METOMO-
noruu MammHHOTO 00yueHus / Pamxka C. - M. : JIMK Ilpecc, 2017. - 418 c. - ISBN 978-5-
97060-409-0 - Texcrt : anextponHsblii // DbC "KoncynbranT crynenrta” : [caiit]. - URL :https://
www.studentlibrary.ru/book/ISBN9785970604090.html

5. AHanu3 naHHbIX : yaeOHUK 1t By3oB / B. C. Mxurapsis [u ap.] ; moa penakuuei
B. C. Mxwurapsna. — MockBa : M3garensctBo HOpaiit, 2020. — 490 c¢. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-00616-2. — Tekct : anexrponHsiii // ObC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/450166

8.2. lonosiHuTEIbHAA JIUTEpaTypa:

1. Teopus BepositHOoCcTel. [Iprmeps! U 3amaun [IIEKTPOHHBIN pecypc]: yuel. mocodue /
Bacwipunk ~ M.IO. - Hoocubupck  :  M3p-so  HI'TY, 2014, -  URL:
http://www.studentlibrary.ru/book/ISBN9785778224872.html (9bC «KoHCyabTaHT CTyIEHTa»).

2. Teopust BeposTHOCTEH M MaTeMaTH4ecKas CTaTHCTUKa [DIEeKTpOHHBIH pecypc] /
baxnuna K. B. - M. : JaiikoB )5 K, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785394021084.html (3bC «KoHCYIbTaHT CTyA€HTa»).

3. ®enun, @. O. Anamm3 nanubeix. Yacts 1. [ToaroroBka maHHBIX K aHAIK3Y : ydeOHOE
nocobue / ®@. O. ®enun, O. O. Oegun. — MockBa : MOCKOBCKHI TOPOJACKON IMeIarornIecKuii
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 3HAHUS U3 MACCHUBOB
nH(popManuu ¢ TMOMOIIBI0 TIIyOoKoi aHanuThku / @pankc bwin ; mepeBox A. bapanoB. —
Mocksa : Mann, BanoB u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Texcr :
ANIEKTPOHHBIN // DnexTpoHHO-O0mOmmoTeunas cuctema IPR BOOKS : [caiit]. — URL: http://
www.iprbookshop.ru/39433.html

5. ®nax I1., MamunaHoe oOyuenue. Hayka u MCKyCcCTBO TIOCTPOCHHS aJIfTOPUTMOB, KOTO-
pble u3BIeKaroT 3HaHug u3 AanHbix / @nax I1. - M. : IMK Ilpecc, 2015. - 400 c. - ISBN 978-5-
97060-273-7 - Tekct : snexkrponHslid / DbC "Koncynprant cryaenta" : [caiit]. - URL :https:/
www.studentlibrary.ru/book/ISBN9785970602737.html

8.3. UnTepHeT-pecypchbl, He00X0AMMBbIE /1JI51 OCBOEHHS TUCUUILIUHBI (MOTYJIs1)
1 DOnexrponno-6ubaunoreunas cucrtema (ObC) OO0 «llomurexpecypcy» «KoHCymbTaHT

CTYACHTA». www.studentlibrary.ru.
2 DnexrponHo-6ubnroreunas cuctema [IPR BOOKS http://www.iprbookshop.ru/



http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
https://www.studentlibrary.ru/book/ISBN9785970602737.html
https://www.studentlibrary.ru/book/ISBN9785970602737.html
http://www.iprbookshop.ru/39433.html
http://www.iprbookshop.ru/39433.html
http://www.iprbookshop.ru/26444.html
http://www.studentlibrary.ru/book/ISBN9785394021084.html
http://www.studentlibrary.ru/book/ISBN9785778224872.html
https://www.studentlibrary.ru/book/ISBN9785970604090.html
https://www.studentlibrary.ru/book/ISBN9785970604090.html
http://www.iprbookshop.ru/90591
http://www.iprbookshop.ru/90591
http://www.studentlibrary.ru/book/ISBN9789855037119.html

9. MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHHUE JUCIATLTAHBI
(MOJTYJIST)

Jlns mpoBeneHUsl J1abOpaTOPHBIX 3aHATHH HEOOXoIuMa KOMIbIOTEpHAas ayJIuTOpusi, B
KOTOPOI OpraHM30BaH JIOCTYN K ceTH VHTEpHET M YCTaHOBIIEHO MpPOTrpaMMHOE OOecreyeHHE.
Jlia npoBeaeHus MyOIMYHOM 3alUTHl MPOEKTOB, HEOOXOJUMa MYJIbTUMEIAUIHAS ayIUTOpPUs C
IIPOEKTOPOM.

Bo Bpemst nekuuii ucmosib3yeTcss HOYTOYK M MpOEKTOop Aisi npe3eHTanuil. CeMuHapbl
IIPOXOJAT B KOMIBIOTEPHOM Kiacce. CiaymaTensiM Kypca PEKOMEHIYyETCs HCIIOJIb30BAaTh CBOU
HOYTOYKH C yCTaHOBJICHHOM mocienHel Bepcueir Anaconda ans Python 3.7.

Pabouas mnporpamMMa JIUCHMIUIMHBI (MOIYJs) NpU HEOOXOAMMOCTH MOXET ObITh
aZlanTUpOBaHa [yl 00y4eHus (B TOM 4YHUCIe ¢ IPUMEHEHUEM TUCTAHIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHI) JIMI C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3[0pPOBbs, HMHBaIMIOB. /s 3TOro
TpeOyeTcs 3asiBiIeHNe 00yJaroIuXcs, BISIOIUXCA JUIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU
3I0pOBbsl, MHBAINIAMM, WIM UX 3aKOHHBIX IPEICTaBUTENIEH M PEKOMEHJALNU IICHUXOJIOTO-
MEINKO-TIeJarorTuyeckol komuccuu. Jlns WHBaIMAOB cojepxkaHue pabouell MporpaMMbl
JUCLUIUIMHBL (MOJyJIsl) MOXET ONpEeAENATbCcS TaKKe B COOTBETCTBUM C WHIMBHIYaJbHON
[IPOrpaMMoil peabuIuTalMi UHBATUAA (IPU HATTUYUH).
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