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1. LEJIU U 3AJJAYY OCBOEHUSI JUCLATLINHBI

1.1. Heab0 ocBOeHMS IMCHMILIMHBI «BeposTHOCTHO-CTaTUCTUYECKHE METOAbl B
aHaJIN3€ JTAHHBIX)» SBIISIETCS U3YUYEHUE CTATUCTUYECKUM METOJIaM, UCTOJIb3YEMbIM MPU PELICHUN
UCCIIEIOBATENbCKUX 3a/1a4, CBS3aHHBIX C 0O0paOOTKON peajbHBIX JAHHBIX, COOMpaEeMBbIX U
00pabaTbIBaeMbIX B MPOLIECCE MPHUKJIATHOTO HCCIEIOBAHUS.

Nsyuenue nucuuruivHbl “BeposiTHOCTHO-CTaTUCTUYECKUE METOJIbI B aHAM3€ JIaHHBIX
CHOCOOCTBYET Pa3BUTHUIO Y CTYJIEHTOB CKJIOHHOCTH M CLIOCOOHOCTH K TBOPYECKOMY MBIIIUICHHUIO,
BBIPAOOTKE CUCTEMHOTO MOX0/1a K UCCIEAYEMBIM SIBIICHUSIM.

B xome wu3ydeHHs UCHUIUIMHBI TPEIYyCMATPUBACTCS TPOBEJACHUE JICKITMOHHBIX H
71a00PaTOPHBIX 3aHATUMN, BHIMIOTHEHNE TPAKTHUECKUX padoT.

B nekumsax wu3nmaraercs coiepaHHe TeM HporpamMmbl C¢  y4€ToM TpeOOoBaHUM,
YCTaHOBJICHHBIX JIJIS CTIEIMAIICTA B KBATHU(PHUKAIIMOHHOM XapakTepucTtuke. OCHOBHOE BHUMaHUE
ynensieTcst HanboJiee CIIOKHBIM BOIIpOcaM Kypca.

JlaGopaTopHble 3aHSATHS TPOBOAATCS B YYEOHBIX TpPYINaxX C M[ETbI0 3aKPerICHUS
TEOPETHUUECKUX OCHOB, U3JIara€éMbIX B JIEKIIMOHHOM KYpC€E, U MOJyUY€HHUs MPAKTUUYECKUX HABBIKOB
B IPUMEHEHUH METOJ0B TEOPUHU BEPOATHOCTEN U MATEMATHYECKON CTaTUCTUKH B MPAKTHUYECKOMN
VHXEHEPHOU J1eATEIbHOCTH.

1.2. 3axauu ocBOeHUSI AUCHUILIMHBI:

- U3y4YUTh METOJUKH MIOCTPOCHUSI TU3aliHA UCCIICIOBAHMUS;
HAy4HUTHCSI COOMPATh U TIOJITOTABIIUBATH TAHHBIC;
OCBOMTH METOJIbI CTATUCTHYECKON 00paOOTKM TaHHBIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Y4uebnas aucuuminHa «BeposSsTHOCTHO-CTaTHCTUYECKHWE METOIbl B aHAIM3E JaH-
HBIX» OTHOCUTCSI K 00s13aTeIbHON 4YacTH y4yeOHOro rmiaHa HampasiieHust noarotoBku 09.03.01
Nudopmaruka u BeruucnutenbHas Texnuka. [Ipoduns Hudposas nenaroruka 2022 rona Habo-
pa.

Uzyuenne kypca «BepoATHOCTHO-CTAaTUCTHUECKHE METOAbl B aHAJINW3€ JAHHBIX)»
paccyuTaHO Ha OJUH ceMmecTp (3 ceMmecTp) W MpeayCcMaTpUBaeT caady CTyJICHTaMM 3adeTa Ha
OCHOBE PEUTHHr0-0abHON CUCTeMbI oleHuBaHUSA. OOIIas TPyAOEMKOCTh TUCIHUILTUHBI — 3
kpenuta (3ET) 108 vacoB B 3-em cemecTpe.

2.2, Jlas u3ydYeHMsl JAHHOW Y4eOHOH JAUCHUIIMHBI (MOAYJsI) He00X0IMMBbI
cJeyloIIde 3HAHUS, YMEHUs] H HABbIKH, (popMUpyeMble NMpeaNIecTBYIOIIHMH Y4eOHbIMH
AUCHUILIHHAMM:

- MaremaTndeckrie OCHOBBI MH(OPMAITMOHHBIX TEXHOJIOTHH W BBIYHCIUTCIHLHOW TEX-

HUKH.

- Unudopmaruxka.

B pe3ynbraTe OCBOSHHSI 3TUX TUCIUILINH, CTYACHT JOJKEH:

3HATh!

— OCHOBHBIE MTOHITHS U METOJIbI MATEMATHUYECKOTO aHAIIN3a,

— OCHOBHBIE TOHSATHUS U METO/Ibl aHATUTHYECKON T€OMETPHUU;

— OCHOBHBIE TIOHSATHUS U METObI JIMHEHHOU anreOpbl M TEOpUU anredpandecKux CUCTEM;

— OCHOBHBIC MTOHATHS HH()OPMATHKH,

YMETh:

— UCTIOJIB30BAaTh MAaTEMAaTHYECKHE METOBI M MOJICIH ISl PEIICHUS TIPUKITATHBIX 3a/1a4;

— HCIIOJIb30BaTh MPOrPaMMHBIE U alllapaTHbIE CPEICTBA MEPCOHAIBLHOTO KOMIIBIOTEDPA, .

BJIa/IETh:

- BJIaJIETh METO/IaMU KOJIMYECTBEHHOTO aHaH3a MpoIeccoB oOpabOTKH, MOUCKA U Tepe-

a4y nH(poOpMalnu;

- HaBBIKAMH TOHCKa WH(OpManuu B rodansHON MHGOpManmoHHON cetu MHTEepHET U



paboTel ¢ O(PHUCHBIMU TPHIOKEHUSIMU (TEKCTOBBIMHU TPOIECCOPAMH, SIEKTPOHHBIMH
TabIHUIIaMH, CPEJICTBAMHU TTOJTOTOBKH MPE3CHTAIIMOHHBIX MaTepuanoB, CYB/l u 1.11.)..

2.3. Ilocaenywomue ydeOHble IMCHMIUIMHBI (MOAY/IHM) M (WJIM) NPAKTHKH, IJIs

KOTOpPbIX He00XOAUMBbI 3HAHUSI, YMEeHHUsl, HABBIKH, (opMHpyeMmble NAAaHHON Yy4eOHOW

AUCHHUILIMHOM (MOayJiem):

- MHTennexTyanbHble CHCTEMBI M TEXHOJIOTHH.

3. INIAHUPYEMBIE PE3YJbTATHI OBYUEHUSA IO JUCHUIIJIMHE
MOAYJHO)

[Tpouiecc ocBoeHMs AMCUUIUIMHBI HampaBjieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEIYIOIINX
komrieteHmii B coorBeTcTBUU ¢ ®I'OC BO u OTIOIT BO no nanHoMy HampaBiIeHHUIO MOATOTOB-

KH (CHEeIMaTbHOCTH):

obmenpodeccruonanpHbIX (OITK):
OIIK-1. CriocobeH MpUMEHSTh €CTECTBEHHOHAYYHbIE M OOIEMH)KEHEPHbIE 3HAHUS, METObI
MaTeMaTHUYECKOT0 aHaJIW3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIILHOTO UCClIe-
JI0BaHUs B MPO(ECCUOHATILHON AEATEIbHOCTH
Tabamnua 1 — /lekomMno3unus pe3y/abTAaTOB 00y4eHHUSI

Kon u IInanupyemble pe3ybTaThl 00y4eHHs M0 AUCHUILINHE

HAMMEHOBaHHe (MoayJ110)

KOMIIETCHIINH 3Harts (1) Ymerts (2) Brnanets (3)
OIIK-1. Cnocoben HNOIIK-1.1. 3HaTh: HNOIIK-1.2. YMeTh: HOIIK-1.3. BiageTs:
[IpumeHsTH OCHOBBI peliaTh CTaHAapPTHBIE | HABBIKAMU
€CTeCTBEHHOHAYYHbIC | MAaTEMaTHKH, npopeCCHOHATIBHBIE | TEOPETUYECKOTO H
1 OOIIeMH)KEHEPHBIE ¢busukwy, 3amauu ¢ AKCIIEPUMEHTAIILHOTO
3HaHUS, METOIbI BeraucnurensHoi IPUMEHEHUEM UCCIICIOBAHHS
MaTeMaTH4eCKOro TEXHUKH U €CTECTBCHHOHAYYHBI | OOBEKTOB
aHam3a u MPOTPaMMHUPOBAHUS. | X H npodeccuoHaIbHOM
MOJICTTUPOBAHUS, OOIIEeHHKEHEPHBIX JESTEIIbHOCTH.
TEOPETUIECKOTO 3HAHWA, METO/IOB
u MaTEeMaTHYECKOTO
AKCIEPUMEHTATBHOTO aHajmM3a u
WCCIICIOBaHUS B MOJICTTUPOBAHUSI.
npo¢ecCuoHAIbHON
JeSTeIbHOCTH

4. CTpyKTYpa U coJep:KaHMe TUCHUIINHBI (MOIYJIs1)

OO0BeM TUCIUTUTMHBI (MOYJISI) B 3a4ETHBIX €AUHUIAX 3 3aueTHbIe equHUIbI. Beero 108
4acoB: 54 yaca BBIJENICHO Ha KOHTaKTHYIO paObOTy OOYyYaroluXcs ¢ MpernoaaBareneM (JeKIUd —
18 wacoB, nmabGopaTopHble paboTel — 36 dacoB), 54 4Yaca — Ha CaMOCTOSTEIBHYIO pabOTy
00yJarouXxcs:

Tadauua 2 — CTpyKTypa U coiepkaHue TMCUMILTUHBI (MOTYJIs)



®opMBbI
TEKYIIETro
Konrakrhas | CamocTo | xonTpons
< pabora( AT. YCIIEBAEMOCTH
No HanmenoBanue panena § Jacax) pabora (no HeoelAM
n/n |(TeMbl) g cemecmpa)
3 dopma
% = JU|I JIP|KP - |CP | ppomesyTounoii
g % arrectalMu (1o
3 T cemecmpam)
1. | Paznen Ne 1. OcHoBH | 3 1-4 4 8 10 | JlaBopaTtopHas
Python u ananu3a naHHBIX. pabora 1
2. P Paznen No 2.3 5-7 3 6 10 | Jlaboparopnast
[TpenoOpaboTKa TaHHBIX pabora 2
3. B Paznen Ne 3.13 8-11 4 8 10 | KontponbHas
WccnenoBaTenbckux aHains3 pabora 1
JTAHHBIX
4. 4 Paznen Ne 4.13 12- 3 6 10 | JIaGopaTopHas
CraTuctuueckui aHanu3 14 pabora 3
JTAHHBIX
3. 5Paznen  Ne 5. Teopus | 3 15- 4 8 14 | JTabopaTtopHas
BEpOATHOCTEN 18 pabota 4.
JlaGopatopHas
pabota 5.
JlaGopatopHas
pabota 6. Tect
10 Utoro 108 18 36 54 | 3auer

Ipumeyanue: JI — nexuus; 13 — npaktuueckoe 3anstue, cemunap; JIP — naboparopnas
pabota; KP — kypcoBas pabora; CP — camocTrosaTenbHas paboTa.

Tabanna 3 — Marpuna cooTHeceHUsI TeM/pa3/iesioB Y4eOHOH JMCHUINIMHBI/MOLY/ISA H

¢popMupyeMbIX KOMIIETEH M

Koo xmnemenyuu (yxasviearomes
Tewmer, Kom-Bo KoMnemeHyuu nepeyucientole 8 obmee
S — - commerer
OIIK 1

Paznen Ne 1. OchoBbl Python u ananm3za | 22 + 1
JTAHHBIX.

Paznen Ne 2. [IpenobpaboTka naHHBIX 19 + 1
Pasmen Ne 3. HUccnenoBarenbCkux aHanms | 22 + 1
JAHHBIX

Pasmen Ne 4. Crarucrtrueckuii aHamms | 19 + 1
JAHHBIX

Paznen Ne 5. Teopust BeposiTHOCTEH 26 + 1
Hroro 108 1

Conepmalme AUCIHHUIIINHBI




Paznen Ne 1. OcHoBsl Python u ananu3a naHHBIX.

Beenenue u ocHOBBI cuHTakcuca. Criucku U nukIibl. Oneparuu ¢ TabnuiaMu. Y ClIoBUs U
¢yukuuu. bubmuoreka Pandas. IlpenoOpaboTka naHHBIX. AHaIM3 JaHHBIX M OQOpMIICHHE
pesyabTaToB. Be6-o6o0mouka Jupyter Notebook. IIporiecc ananm3za qaHHBIX

Paznen Ne 2. [IpenoOGpaboTka maHHBIX
OcHoBHble TpUHIUIBI TpenodpaboTku. Pabora ¢ mpomyckamu. M3meHeHue THUIIOB.
[Touck my6mukaroB. KaTeropuzanus 1aHHBIX.

Pa3pnen Ne 3. ccnenoBaTenbcKuX aHaIu3 JaHHBIX

BBenenne B wuccrnenoBatenbckuil aHanu3. ['paduxu u BeiBoABI. M3yueHHe cpe3oB
JAHHBIX. Pa60Ta C HECKOJIBKMMHW HCTOYHUKAMU HJAaHHBIX. B3aI/IMOCB5[3I) JAHHBIX. BaJ'II/I,Z[aIII/ISI
JTAHHBIX

Pasnen Ne 4. CtaTucTHUECKUH aHAIW3 JAHHBIX

BBenenme B cratucthueckwii aHamm3. OmnmcaTenbHas CTaTHUCTHKA. MareMaTmdeckas
cTaTucTuKa. BIOOpOUHBIE METOIBI MATEMATUYECKON CTaTUCTUKUA. OCHOBBI TEOPUU OIICHUBAHMSI.
OCHOBBI  TIPOBEPKH  CTAaTUCTUYECKUX  TUnoTe3. (OCHOBBI  PErPECCHOHHOTO  aHAIM3A.
CrarucTuyeckre OLEHKH MapaMeTpOB pacipeieIcHusl.

Paznen Ne 5. Teopust BeposTHOCTEN

OcHOBHbIE TIOHSTHS TEOPUU BEPOSITHOCTEH. DJIeMeHThl KOMOMHAaTOpukHu. Teopema
CIIOKEHMs BeposATHOcTel. TeopeMa yMHOKeHUs BeposiTHOCTEH. CIIECTBUS TEOPEM CIIOKEHUS U
YMHO>KeHUS BeposiTHOCTeH. J{uckpeTHble cinydaiinbie BennduuHbl (JICB). 3akon 60nbimunx yuces.
@OyHKIMS paclpelieleHusT BEpPOATHOCTEN ciydallHOW BeJW4MHBL. [IIO0THOCTH pachpeneneHus
BEPOSITHOCTEW HENPEPBHIBHON CIIy4ailHOW BeJIMYMHBI. UMCIIOBBIE XapaKTEPUCTUKU HENPEPHIBHON
cily4aiiHo# BennunHbl. CeTeBoe MIaHupoBaHue. TpaHcIopTHAs 3a1aya.

5. METOJUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
U OCBOEHUIO JUCLUTIIMHBI (MOIY.JIS)

5.1. Ykaszanusa A npenogaBatesiell MO0 OPraHu3alMyd W NPOBEJCHHUI0 Y4eOHBIX
3aHATHI MO QM CHUIIMHE (MOAYJII0)

[Tpy MOATOTOBKE K JIGKIIMOHHBIM U MPAKTUYECKUM 3aHATHAM HEOOXO0IMMO
BOCIIOJIb30BaThCs Y4eOHO-METOANYECKON JUTepaTrypoid u3 1.8. JIekuuu HeoOX0IMMO MPOBOAUTH

C HCIIONB30BAaHMEM NPE3CHTAlMK, CO3JaHHbIX B MpuUKIaaHOM makere Microsoft Office
PowerPoint.

[Ipu moaroTroBke K Ja0OpaTOPHBIM 3aHATHAM HEOOXOIMMO BOCIIOJIB30BAThCS Y4eOHO-
METOJIMYECKON JINTEPaTypoil (OCHOBHOM U TOMOJIHUTEIbHON) U MH(GOPMALIMOHHO-CIIPAaBOYHBIMU
pecypcamu u3 1.8.

TectupoBaHue [OMyCKaeTcs NPOBOJUTh B OyMaKHOM WM DJEKTPOHHOM BHJE Ha
CHeIMaIM3UPOBAHHBIX 00pa30BaTeNIbHBIX TUIONaaKax (Moodle).

5.2. Yka3aHus i1 00y4ar0muXcs 10 0CBOCHHUIO TN CHUILIUHBI (MOIYJII0)

Tabauna 4 — Cogep:kaHue caMOCTOATEIbHON Pad0ThI 00y4alOIIUXCS

Homep
paoena Temvl/60npocel, 8biIHOCUMbLE HA Kon-60
Dopmul pabomul
(membl camocmosmenbHoe uzydenue yacoe
1 Paznen Ne 1. OcuHoBbl Python wu anamusa 10 Bueayaurophas,




JTAHHBIX. n3yueHne yueOHbIX
nocoOuit

Paznen Ne 2. IIpenoOpaboTka TaHHBIX 10 BueaynuropHas,

2 U3ydeHUe y4eOHBIX
ocoOmit

Paznen Ne 3. MccnenoBaTenbCkux aHamu3 10 BneaynuropHasi,

3 JTAaHHBIX n3ydeHHe yuaeOHbIX
nocooui

Pasznen Ne 4. Cratuctrueckuil aHanu3 JaHHBIX 10 BneaynuropHasi,

4 U3y4YeHHE yUeOHBIX
ocoouit

Pasnen Ne 5. Teopust BeposiTHOCTEN 14 Bneaynurtophasi,

5 U3yueHHue yueOHbIX
nocoouit

5. 3. Buabl 1 (popMbI NUCBMEHHBIX PadoT, NMPeIyCMOTPEHHBIX IPU OCBOCHUM JTHC-
IMILIMHBI, BLINOJIHsIEMbIe 00y4al0IMMHCH CAMOCTOSITEIbHO.

B mporecce m3ydeHUs] NUCIHMIUIMHBI TPETYCMOTPEHBI CIEAYIOUIHNE BHUIBI U (OPMBI
MUCHbMEHHBIX padOT AJIi CAMOCTOSITEILHOTO BBITOJIHEHUS:

1) aynmuTopHas KOHTpOJbHAs paboTa;

2) TUTIOBOH pacyeT - BHeay IMTOpHas paboTa;

3) nomamiHee 3a7aHue, Kak TEOPETHYECKOTO, TAK U MPAKTUIECKOTO XapaKTepa;

4) naboparopHasi pab0Ta, TOJHOCTHIO WJIM YAaCTHYHO BBHITIONHSEMAs B MaTEMaTHYCCKHX
MakeTax;

5) 3ayetHas pabora.

KonTponbHbie paboThl M 3adeTHas paboTa BBHIMOJHIETCS CTYACHTOM B ayJUTOPHUHU.
TurmoBoil pacyer BBINIONHACTCS BHE ayJWTOPHH 3a ONPEACICHHBIH MPOMEXYTOK BPEMEHH,
YCTaHOBIICHHBIH TpernoaaBareneM, opopMisieTcss B OTICIBHONW TeTpaau. B ycTaHOBICHHBII CPOK
CTYZICHT CJaeT THUIIOBOW pacueT M YCTHO OTYHUTHIBACTCS IPEIOJIaBATEII0 IO BBIMOJIHEHHON
pabote. 3aueTHyr0 pabOTy CTYACHT CIaeT B TOM CiIydYae, €ClId MO pe3yJibTaTaM CeMECTPOBOTO
KOHTpOJISI OH HaOpan peltuHr meHee 60 OamoB. JlaGopatopHbie paOOTHI BBITOTHSIOTCS B
ayJIMTOPUN U OILICHWBAIOTCA KaK 3aueT/He3adeT. JlJisg ModydeHHs 3aueTa MO JUCHUILUIMHE TI0
pe3ylbTaTaM TEKYIEro CEMECTPOBOTO KOHTPOJS CTYIACHTY HEOOXOJUMO WMETh PEUTHHT I10
KOHTPOJIBHBIM paboTaM He MeHee 60 OaJIJIOB U 3a4eT 10 BCEM JIa0OPaTOPHBIM paboTaM.

6. OBPA3OBATEJIBHBIE U HTHOOPMAIIMOHHBIE TEXHOJIOI'MU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHA

Paszpnen, Tema ®opma yueOHOTo 3aHATHUS
JACIUTITAHBI (MOTYJIS) Jlexmmst [IpakTrueckoe JlabopaTopHas
3aHATHE, CEMUHAP pabora
Paznen Ne 1. OcnoBsl Python u | O630pHas nekuus | He npexycmorpeno BBINOJIHEHHE
aHaJM3a JJaHHBIX. KOHTPOJIbHOM
paboThI,
BBITIOJIHEHHE
n1abopaTopHOi
paboThI
Paznen Ne 2. IlpemoOpabotka | Jlekmus-nuamor | He mpemycmorpeno BBITIOJTHEHHE




JIaHHBIX KOHTPOJIBHOU
paboTsI,
BBITIOJIHEHHE
nabopaTtopHOit
paboTsl

Pa3nen Ne 3. Jlexknus He npenycmotpeno BEBIIIOJIHEHUE
HccaemoBaTeabCKuX aHaJIN3 KOHTPOJIbHOM
JaHHBIX paboTHI,
BBIIIOJIHEHHE
1abopaTopHOii
paboThI,

Paznen Ne 4. Cratucrtuueckuit Jlexuus He npexycmorpeno BBITIOJIHEHHE
aHaJM3 TaHHBIX KOHTPOJILHOM
paboTHI,
BBITTOJTHEHHE
nabopatopHoOit
paboThl

Pazmen  Ne 5. Teopus | O630pHas nekuusi | He nmpeaycMOTpeHO | BBINTOJIHEHHE TECTa,

BEPOSITHOCTEH BBITIOJTHEHHE

1abopaTopHOi
paboThI

VYuyeOHble 3aHATUS 1O JUCHMIUIMHE MOTYT TPOBOAUTHCS C  IPUMEHEHUEM
UH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIX CETe IpH ONOCPEIOBAaHHOM (Ha PACCTOSHUM)
MHTEPAKTHBHOM B3aMMOJICHCTBMM OOYYalOIIUMXCA M TpernojaBareis B pexumax on-line B
dopmax: BHICONEKINH, JEKIUH-TIPE3eHTANH, BHICOKOH(EPEHIINN, COOECEIOBaHUSI B PEKUME
yat, popyma, yata, BHIIIOJHEHUS! BUPTYaJIbHBIX IPAKTUYECKUX H/UIIN Ja00paTOPHBIX paboOT H Ip.

MakcumanbHblii  00BEM  3aHATUH 0Oydaromerocs ¢ NPUMEHEHHEM 3JIEKTPOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTHI HE JOJDKEH MPEBHIATh 25%.

6.2. UnpopManmoHHbIEe TEXHOJIOTHH

[Ipu peanuzauuu pasiIuYHBIX BUAOB Yy4yeOHOW M BHEy4eOHOW pabOThl HCHOJIB3YIOTCA
clieAyIonre HHPOPMALMOHHBIE TEXHOJIOTHHU:

- HCHOJb30BaHHE BO3MOKHOCTeH MHTepHera B ydyeOHOM mporecce (HMCHOIb30BAHUE
MH(POPMALIMOHHOTO caiiTa mpernoaBaTens (pacchblUlka 3aJaHui, MPEeIOCTAaBICHNE BBITOJTHEHHBIX
paboT, OTBETHI Ha BOIPOCHI, 03HAKOMJICHHUE YUaIIUXCs C OL[EHKaMH U T.11.));

- WCHOJB30BAHUE JIEKTPOHHBIX YYCOHUKOB M PA3JIUYHBIX CAUTOB (HAIPUMEp, SJICKTPOHHBIC
OMOJIMOTEKH, )KYPHAIIBI U T.JI.) KaK ICTOYHUKOB HH(POPMALINH;

-HCIIOJIb30BaHNE BO3MOKHOCTEH AIIEKTPOHHOM ITOYTHI MTPETO1aBaTEeNs;

- HCIIOJNb30BaHHUE CPEJACTB IMpeacTaBiIeHUs yueOHoi nHopmanuu (31€eKTPOHHBIX YyUeOHBIX
mocoOMi ¥ TPAKTHKYMOB, TIPHMEHEHHE HOBBIX TEXHOJIOTHH ISl TIPOBEICHHS OYHBIX
(TpaauIIMOHHBIX ) JICKITUH U CEMUHAPOB C MCIOJIb30BaHUEM TIPE3EHTAIIUN U T.1.);

- HCHOJb30BAHUE MHTETPHUPOBAHHBIX 00Pa30BaTEIbHBIX CPEN, I/1€ IJIaBHOM COCTABIIAIOLICH
ABJIIIOTCSL HE TOJBKO IPHUMEHSEMble TEXHOJIOTUM, HO U coJepXaTeibHas 4acTh, T.C.
MH(POPMALIMOHHBIE PECYpPChl (IOCTYNl K MHMPOBBIM HH(GOPMAIlMOHHBIM pecypcaMm, Ha 0asze
KOTOPBIX CTPOUTCS Y4eOHBIN Ipoliecc);

- WCIOJb30BaHME BUPTYAJIbHON 00ydaromeil cpeibl (MM CUCTEMBI YIIpaBIeHUs 00yueHHEeM
LMS Moodle «DnexkTponHoe 00pa3oBaHNe») WIN UHBIX HHPOPMALMOHHBIX CUCTEM, CEPBUCOB U
MECCEH/IKEPOB.



6.3. Ilepeyenr mnporpaMMHOro obecne4eHMss M HH(POPMALMOHHBIX CHPABOYHBIX
cucTremM

6.3.1. [IporpammHoe o0ecnieyenue:

HaumenoBanue
Ha3znauenne
IPOTrPaMMHOTO 00ECTICUCHHS
Adobe Reader [lporpamma a7 MPOCMOTpa  DIIEKTPOHHBIX
JIOKYMEHTOB

[TnaTdopma BupryanbHas oOyyarorias cpena
JMCTAaHIIHOHHOTO o0yueHwus
LMS Moodle

Google Chrome Bpaysep

Microsoft  Office 2013, Oducnas mporpamma
Microsoft Office Project 2013 ,
Microsoft Office Visio 2013

7-zip ApxuBartop

Microsoft ~ Windows 7 OrneparnoHHasi cucTeMa
Professional

Kaspersky Endpoint CpencTBO aHTUBUPYCHOM 3aIlIUThI
Security

6.3.2. CoBpemeHHble mnpo(eccHOHAIbHBbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE
CIPABOYHbIE CHCTEMBI:

1. DOnekrponnsii karanor Hayunoit O6mbmmoreku AI'Y na 6aze MARK SQL HIIO
«upopm-cuctem»: https://library.asu.edu.ru.

2. DnextpoHHbIN Katanor «Hayunsle sxypHansl AI'Y»: http:/journal.asu.edu.rw.

3. YHuBepcanbHas CHpaBOYHO-WH(POPMAIMOHHAS TIOJHOTEKCTOBas 0a3a JaHHBIX TEpH-
omnueckux uznauuiit OO0 «MBUCy: http://dlib.eastview.com/

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

5. CmpaBounas nipaBoBas cuctema Koncynbrantlnroc: http://www.consultant.ru

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

7. @®OHJA OHLEHOYHbLIX CPEIACTB /UIA TEKYHIEIO KOHTPOJIA
YCOEBAEMOCTH ¥ TIPOMEXYTOYHOM ATTECTAIIMA 110 MTOIAM
OCBOEHUSA JNCHUIIJIMHBI

7.1. ITactiopt (hoH/IA OIICHOYHBIX CPEJICTB

[Ipu npoBeneHWH TEKYILIErO KOHTPOJSA M MPOMEKYTOYHOM arTecTalMyd MO JUCLMILUIMHE
(Monymio) «BepoSTHOCTHO-CTAaTUCTUYECKHE METOAbl B aHANIM3€ JaHHBIX» [POBEPSAETCS
c(hOPMHUPOBAHHOCTh y OOYYaIONIMXCSl KOMIIETCHIIMH, YKa3aHHBIX B paszziene 3 HacTosmei
MpPOrpaMMBL.  DTaHOCTh (POPMHUPOBAHUS [JAaHHBIX KOMIETCHIMHA B TMPOIECCE OCBOCHUS
o0pa30BaTeNbHON MpPOrpamMMbl ONPEIENSIETCS I0CIE0BATEIbHBIM OCBOCHHEM JUCLUIUIMH
(Monynei) U MPOXOXKICHHEM IMPAaKTHK, a B TMPOIECCe OCBOCHUS MUCHUIUIMHBI (MOAYNS) —
MOCJIEIOBATEIBHBIM JOCTHKEHUEM PE3YJbTaTOB OCBOCHHUS COAEPIKATEIIBHO CBSI3aHHBIX MEXKIY
co00i1 pa3aenos, Tem.

Tabanna 6 — CoorBercTBHE pa3aesioB, TeM AHCHUIVIMHBI (MOAYJs), Pe3yJbTaTOB
o0y4eHHUsI O AUCUMILIMHE (MOAYJ/II0) H OLIEHOYHBIX CPe/ICTB

No Kontponupyemsie paznenst (tembl) | Kox koHTponupyemoit

HaumeHnoBanue
/1 JIUCIUAIUIAHBL* KOMITCTCHIIMH (MJTH €€



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

YacTH) OLIEHOYHOTO CpeJICTBa
Paznen Ne 1. OcnoBbl Python u JlaGoparopnas pabota 1
1. aHaIn3a JaHHBIX. [IK 3
5 Pazgen Neo 2. I[IpenobpaboTka K 3 JlabopaTopHas pabota 2
JAaHHBIX
3. Pazgen Ne 3. UccnenoBaTenbekux K 3 Kontponbnas padota 1
aHaJIN3 JaHHBIX
n Pazgen Ne 4. Cratuctudeckuit K 3 JlaGopaTtopHnas pabora 3
aHaJIN3 JaHHBIX
Paznen Ne 5. Teopust BeposTHOCTEH JlaGopaTtophnas pabota 4.
5 K 3 JlaGopaTtopHnas paboTa 5.
JlaGopaTopHnas pabota 6.
Tect, BOIpOCHI K 3a4eTy

7.2. Onucanue mnokasarejieil M KPUTepPHEB OLCHHBAHUS KOMIICTCHIWH, ONMHCAHHE
IIKAJ OLleHMBAHUSA

Jnst onieHKu pe3yabTaToB 00y4eHHUs MPUMEHSIOTCS CIEAYIOIUE KPUTEPHH:
Tabauua 7 — Iloka3aTe/in olleHMBAaHUS Pe3yJIbTATOB 00YUeHUsI B BU/I€ 3HAHUH

Hlkana Kputepuu oniennBanus
OIICHUBAHUS
5 JEMOHCTPHUPYET TIyOOKOE 3HAHUE TEOPETHUECKOro MarepHalna, yMEHHE
COTINH 000CHOBAHHO M3JIaraTh CBOM MBICIIH IO 00CYX/IaeMbIM BOIIPOCaM, CIIOCOOHOCTh
o MOJTHO, TIPABHJIBHO M apryMEHTHPOBAaHHO OTBEYAaTh HA BOMPOCHI, MPUBOIUTH
PUMEPBI
4 JEMOHCTPHUPYET 3HaHUE TEOPETUIECKOTO MaTepuana, ero
«XOpOIll | IOCTIEI0BATEIbHOE U3JI0KEHUE, CIIOCOOHOCTh NMPUBOAUTH MPUMEPHI, TOIMYCKaeT
o» eAMHUYHBIC OIIMOKH, UCTIPABIsieMbIe MOCIIE 3aMeYaHUs MPEenoaBaTels
3 JEMOHCTPHUPYET HEMOJHOe, (parMeHTapHOe 3HAHHE TEOPETUYECKOTrO
«y o8I MaTepuana, TpeOyrollee HABOISAIIMX BOIMPOCOB MPENOAaBarens, HOMyCKaeT
TBOHTOIBHOY CYIIECCTBCHHBIC OIMMOKA B €ro HW3JIOKCHWUH, 3aTPYIHSACTCS B TPUBCICHHUH
pUMEPOB U (HOPMYITHPOBKE BEIBOJIOB
«HemeB JEMOHCTPHPYET CYIIECTBEHHBbIE TPOOENbl B 3HAHWU TEOPETHUECKOTO
MaTepuana, He CIIOCOOEH ero HM3JIO0XKHTh MU OTBETHUTh HAa HABOSIINE BOIMPOCHI
JIETBOPUTEIIbH

o»

IIPETNOIaBaTeNsl, HE MOXKET PUBECTH MPUMEPHI

Tabmnna 8 — Ilokasarenu ouneHMBaHUSI Pe3yJIbTATOB 00y4YeHHsl B BHJAE YMEHUH H

BJIAJlCHUI
[MIxana Kpurepuu onienuBanus
OLICHUBAHUs
5 JEMOHCTPUPYET  CIOCOOHOCTh TMPUMEHSATh 3HAHUE TEOPETUUYECKOTO
commray | MATEPHana TpH  BBIOIHEHHH 3aJaHuH, MOC/IEJOBATENLHO M NPABUIBHO
o BBITIOJIHSIET 3aJ[aHWs, yMeeT OOOCHOBAaHHO W3JIaraTb CBOWM MBICIH W JIeNaTh
HE00X0IUMbIE BBIBOJIBI
JEMOHCTPUPYET  CIOCOOHOCTh TMPUMEHATh 3HAHUE TEOPETUUYECKOTO
4 MaTepuana IpU BBINOJIHEHUM 3aJlaHui, IIOCIENOBAaTEIIbHO U IPAaBHIIBHO
«XOpOIll | BBIMOJHSET 3aJaHusi, yMeeT OOOCHOBAHHO H3JlaraTb CBOM MBICIH U J€NaTh

o»

HeO6XOI[I/IMLIe BbIBOJIbI, JOITYCKAaCT CAMHUYHbBIC OIJ_II/I6KI/I, HUCIIPABJIAICMBIC TTOCIIC
3aMCYAHUA NPCnoaaBaTCIIA




JEMOHCTPHUPYET  OTHCNbHbIE, HECUCTEeMAaTU3UPOBAHHBIC HABBIKH, HE
3 CIOCOOCH NMPUMEHUTHh 3HAHHWE TEOPETUYECKOTO MarepHaia IPH BBIOJHEHUU
«yIOBIIE | 3aJ]aHWiA, WCIBITHIBACT 3aTPYJAHCHUS M JOMYCKAET OIIMOKUA TPU BBIOJHEHUU
TBOPUTEIHLHO» | 3aJ[aHWH, BBIMIOJHIET 3a/laHUe TPU TOJCKA3Ke MPEeroiaBaTelis, 3aTpyIHsIETCS B
(dhopMyIMPOBKE BHIBOJIOB

2 HE CIOCOOEH MPaBUJILHO BBIMOJIHUTH 33JIaHNE

«HEYII0B

JICTBOPUTEIBLH
o»

7.3. KoHTpouibHbIe 3alaHUsi U HHbIe MATEPUAJIbI, He00XO0AMMBbIe Jsl OLEHKH
pe3yJbTaTOB 00yYeHHSs M0 AUCHUIINHE (MOLYJII0)

Pazgea Ne 1. OcnoBbl Python u ananmn3a qaHHbBIX.
Jlaboparopnas padora 1

3aka3uuk — KpeAuTHBIM oTaen Oanka. HykHO pa3oOpaThcs, BIUSET JIM CEMEWHOE
MOJIOKEHHE M KOJIHMYECTBO JIeTel KIIMEHTa Ha (hakT IMOTAIICHUS KpeauTa B CPOK. BxomaHbIe
JaHHbIE OT OaHKa — CTATUCTHKA O TUIATEXECTIOCOOHOCTH KIIMEHTOB.

Pesynbratel uccinemoBaHus OyAyT YUYTEHbl HOpPU IOCTPOEHUM MOJEIU KPeoumHtozo
CKOpuHea — CIELUAIBHOW CHCTEMBI, KOTOpas OLEHHMBAET CIIOCOOHOCTh IOTEHIMAIbHOIO
3aéMIIMKA BEPHYTh KPEAUT OaHKY.

WHCTpyKIMs O BBINOJIHEHHIO

Hlar 1. OTkpoiite Tabnuily U U3yuute o0y HHPOPMAIIUIO O JaHHBIX

[ar 2. [Tpeno6paboTka TaHHBIX

1. B aByx cronbuax ects nponyiieHHble 3HadeHus. OquH u3 Hux — days _employed. [Tpo-
IyCKU B 3TOM CTOJIOIE BbI 0OpaboTaeTe Ha ciieayronieM dtane. Haitaure npyroit cronbdery
U 3aI0JIHUTE MPOIYICHHbIE 3HAYeHUsI B HEM MEMaHHBIM 3HAU€HUEM:

o OIHUIINTE, KAKHe MPOMYLIEHHbIE 3HAUEHUS Bbl OOHAPYKUIIH;

o HPOBEPbTE, KAKYIO OO0 COCTABISAIOT POMYIIEHHbIE 3HAUEHUS B KQXKJIOM U3
CTOJIOIIOB C MPOITyCKAMU;
MIPUBEINTE BO3MOKHBIE IPHYNHBI TIOSBJICHHUS TPOITYCKOB B JJAHHBIX;
00BSICHUTE, TOYEMY 3aII0OJHUTh IPOIYCKU MEJUAHHBIM 3HaUEHUEM — JIy4llee
peleHue s KOJTUYEeCTBEHHbBIX IEPEMEHHBIX.

2. B paHHBIX MOTYT BCTpeYaThcs apTeaxThl (AaHOMaINK) — 3HAYEHMsI, KOTOpPBIE HE OT-
pakaroT IeHCTBUTENBHOCTD U MOSBUIINCH 110 Kakoi-To omnOke. Hanpumep, oTpunaresns-
HOE KOJIMYECTBO JTHEW TpyIoBOro craxa B crondue days employed. J{ist peanbHBIX qaH-
HBIX 3T0 HOpMaiibHO. OOpaboTaiiTe 3HaUeHUs B CTOJIONAX C AaHOMAIMSAMU M OTMIINTE
BO3MOYKHBIE TIPUYMHBI TIOSBICHHUS TaKUX AaHHBIX. [locie 0OpaboTKH aHOMAIHIiA 3aI0THU -
Te npomycku B days employed MequaHHBIMU 3HAUEHUSIMH 110 3TOMY CTOJIOLLY.

3. 3ameHuTE BEUICCTBEHHBIN THII JaHHBIX B CTOJONE total income Ha IETOYNCICHHBIH,
Harpumep, ¢ MOMOILBIO0 MeToAa astype().

4. Ecnu B JaHHBIX MPUCYTCTBYIOT CTPOKHU-TyOIHKATHI, yanuTe ux. Takxke oOpadoraiiTe
HesiBHbIE 1yOnukaTel. Hanpumep, B cron6ue education eCTh OHU U TE K€ 3HAYCHHSI, HO
3aIllMCaHHBIC MTO-Pa3HOMY: C HCIIOJIb30BAaHUEM 3arjlaBHBIX U CTPOUYHBIX OykB. [IpuBenute
TaKue 3HauYeHUs K 0lHOMY peructpy. [locne yaanenus nyO6aukaToB caenaite cieny-
omiee:

o TOSACHUTE, KaK BEIOMpPaIN METO Ul IOUCKA U YAAJICHUs AyOJIUKAaTOB B JAHHBIX;
o NpUBEIUTE BO3MOXKHbIE IPUYMHBI OSBICHUS 1yOIMKaTOB.

5. Cozpaiite 1Ba HOBBIX Aaradpelima, B KOTOPBIX:

o KaXJIOMy YHUKaJIbHOMY 3HaueHHI0 U3 education COOTBETCTBYET YHUKAJIbHOE 3Ha-
yenue education_id — B mepBom;




Ka)XX/IOMy YHUKaJIbHOMY 3HaueHuIo u3 family status cOOTBETCTBYeT yHUKaIbHOE
3navenue family status id — Bo BTOpoMm.

VYaanute 3 ucxomaHoro maradpeiima ctonoOiel education m family status,
OCTaBUB TONBKO MX uaeHTH(UKaTOophl: education id u family status id. HoBbie
natagpeiiMbpl — 3TO Te camble «cloBapw» (He MyTalWTe C OJHOMMEHHOI
CTPYKTypoil manHbIXx B Python), K KOTOpbIM BBl CMOXeTe oOpamarbcs IO
UCHTHUPHUKATODY.

6. Ha ocHOBaHMU AMama3oHOB, YKa3aHHBIX HIDKE, co3aiiTe cronder total income category
C KaTeropHsIMU:

o

O O O O

0-30000 —'E";
30001-50000 — 'D;
50001-200000 — 'C';
200001-1000000 — 'B';
1000001 u BbIIIE — 'A’.
Hampumep, kpemutonoinydarento ¢ poxogoMm 25000 HyXHO Ha3HAYUUTh
kareroputo 'E', a knuenry, nonyvaromemy 235000, — 'B'.

7. Cozpnaiite GyHKINIO, KOTOpasi HA OCHOBAaHMUH JAaHHBIX U3 CTOJIOLA purpose chopMHupyeT
HOBBII CTOJIOCI] purpose category, B KOTOPBIH BOHAYT CISAYIOIMNE KAaTETOPHH:

o

@)
@)
@)

'oreparyu ¢ aBTOMOOMIEM',
'onepaluu ¢ HeJIBUKUMOCTEIO',
'"mpoBeIeHUE CBAIBOBI,
'mosry4eHre oOpa3oBaHus'.

Hampumep, ecinu B cronliie purpose HaXOAUTCS TMOJCTPOKa 'Ha MOKYTIKY
aBTOMOOWIIA', TO B CTONOIE purpose category [OJDKHA TMOSIBUTBCS CTPOKa
'onepanuy ¢ aBToMoOuIeM'.

Bbl MokeTe HCHOIB30BaTh COOCTBEHHYIO (GyHKIMIO W Meron apply().
W3yunTe naHHBIE B CTOJIOIE pUurpose M OINpeNeNnuTe, KaKue MOACTPOKU MOMOTYT
BaM MPABUWIBHO ONPEACIUTH KaTeTOPHIO.

[ar 3. OTBeThTE HA BOIIPOCHI
OTBeTHI Ha BOMPOCHI MOKHO Pa3MECTUTh B sueiikax terpanok Jupyter Notebook ¢ Tumom

markdown.

e EcTb 11 3aBUCUMOCTh MEXIY KOJIMYECTBOM JETEH U BO3BPATOM KPEAUTA B CPOK?

EcTb 111 3aBUCHMOCTD MEXAY CEMENHBIM IOJIOKEHUEM M BO3BPATOM KpEIUTa B CPOK?
EcTb 111 3aBUCHMOCTD MEXAY YPOBHEM JI0X0/1a U BO3BPATOM KpEAUTa B CPOK?

o Kak pa3Hble 11eu KpeauTa BIUSIOT Ha €r0 BO3BpaT B CPOK?
OTBETHI COMPOBOJIUTE UHTEPIPETAIINEH — TOSICHUTE, 0 YEM UMEHHO TOBOPHT IOJTYICHHBIH
BaMU pe3yJIbTarT.
IIar 4. Hanumwmre oOnuii BEIBOI
Odopmnenue: 3aganue Boinonuute B Jupyter Notebook. [IporpaMMHBIil Ko/ 3amoiHUTE B
sueiikax Tuna code, TEKCTOBbIE TMOsSICHEHUS — B s4eiikax Tuna markdown. IIpumenwure
(dbopMaTupoBaHUE U 3aTOJIOBKH.
Onucanue TaHHBIX
e children — konmuecTBO neTeil B ceMbe
e days employed — oOmuii Tpy10BO# CTaXX B THAX
e dob years — Bo3pacT KIIMEHTA B roJiax
e education — ypoBeHb 00pa30BaHUs KIMEHTA
e education_id — uneHTHdUKaTOp YPOBHS 00pa30BaAHUS
o family status — cemeiiHOe MOJIOKEHHE
o family status id — uaeHTHpUKaTOP CEMEHHOTO MONOKEHUS
e gender — moJ KJIMEHTA



e income_type — THII 3aHATOCTH

e debt — nMen 1 3aJJ0HKEHHOCTH 10 BO3BpaTy KPEAUTOB
e total income — exeMecSUHbII 10X0/

e purpose — IeJb MOJTY4YEHHS KpeauTa

Paznen Ne 2. [IpenoOdpadoTka qJaHHBIX
JlabopaTopHasi padora 2

Onucanue npoexma

B Bamem pacnopspkeHun naHHble cepBuca SHmekc HeaBmxuMocTh — apXuB 0OBSBICHUN
o npoxaaxe kBaptup B Cankt-IlerepOypre u coceqHUX HACEIEHHBIX MyHKTaX 332 HECKOJBKO JIET.
HyxHO HayuuTbCs ONpeAensiTh PhIHOYHYIO CTOMMOCTh OOBEKTOB HEABMXKMMOCTH. Baia 3amgaua
— YCTaHOBHUTH MapameTpbl. DTO TO3BOJIUT TMOCTPOUTH ABTOMATH3MPOBAHHYIO CHCTEMY: OHa
OTCJIEUT aHOMAJIMKU U MOIIEHHUYECKYIO 1EATEIbHOCTD.

[To xaxmoil kBapTMpe Ha MNpPOAaXy IOCTYIHBI JBa BUJA AaHHBIX. llepBble BHUCAHBI
MI0JIb30BATENIEM, BTOPBIE — IOJyYEHBI aBTOMATUYECKH HA OCHOBE KapTOTpapUueCKUX JaHHBIX.
Hanpumep, paccrosiaue 10 IIEHTpa, a3poropTa, OJvmKaiIiero napka 1 Bogoéma.

WHcTpyKLKs 10 BHITOTHEHUIO IPOEKTA

[ar 1. OtkpoiiTe (haiin ¢ JaHHBIMHA U U3YYUTE 0OITy 0 HH(OPMAITUIO

[TyTs K daitny: /datasets/real estate data.csv.

[ar 2. ITpeno6paboTka TaHHBIX

1. Omnpenennre U U3y4UTE NPOIYIICHHBIE 3HAUECHUS:

o Jnst HEKOTOPBIX MPOMYIIEHHBIX 3HAYEHUN MOKHO MPEATIONOKHUTH JJOTUYHYIO
3ameHy. Hanpumep, eciii 4enoBek He yKaszasl Yiciio 0aTKOHOB — CKOpPEe BCEro,
ux HeT. Takue nporycku npaBuwiIbHO 3aMeHUTH Ha . 1 qpyrux TUIIOB JaHHBIX
HET MOJXO/SIIEro 3Ha4eHHs Ha 3aMeHy. B 3ToM citydae npaBHJIbHO OCTaBUTH 3TU
3HaYeHMs! MyCThIMU. OTCYTCTBUE 3HAUEHUS — TOKE BaXKHBII CUTHAJ, KOTOPBIH
HE HYXKHO MPATaTh.

o 3amnoJHUTE MPOIYyCKH, TJE 3TO YMECTHO. ONUIINTE, TOYEMY Bbl PEIIMIIN 3a10J1-
HUTP MIPOIYCKA UMEHHO B 9THX CTOJIOIAX M KaK BHIOpAJI 3HAUCHHS.

o YKaXuTe NpUYHHBI, KOTOPHIE MOTJIM MTPUBECTH K MPOIMYCKaM B JaHHBIX.

2. IlpuBenute gaHHBIE K HY>KHBIM THIIaM:

o [Ilosicaute, B Kakux cTONOIAX HY’KHO U3MEHUTDH TUI IaHHBIX U MOYEMY.

[ar 3. [TocuuTaiiTe 1 106aBbTE B TAOIHILY

e IIEHY KBaJpaTHOTO METPa;

e JICHb HEJIENH, MECSIl U TOJ] MyOIuKaINKU 0OBSBICHUS;

e JTa)k KBaPTHUPBI; BAPUAHTHI — NEPBbIH, MOCIETHUHN, TIPYTOM;

e COOTHOIIEHHUE XKWJION U 001IeH MIT0IaaH, a TAKKe OTHOLIECHUE IJIOMAAN KYXHH K
oOLIeH.

[ar 4. IIpoBeauTe uccieq0BaTEIbCKUN aHAJIN3 TAHHBIX U BBIIIOJHUTE MHCTPYKLIMH

e l3yuute cneayrolue napaMeTphl: MIOMIA/b, LIEHA, YUCIO KOMHAT, BHICOTA IOTOJIKOB.
[ToctpoiiTe THCTOrpaMMBbI IS K&KJOTO MapameTpa.

o M3yuute Bpems nponaxu ksaptupsl. [loctpoiite ructorpammy. [locunraitte cpennee n
Meanany. OnHIInTe, CKOJIbKO OOBIYHO 3aHUMaeT npoaaxka. Korga MoKHO CUMTATh, 4TO
MIPO/IaXKH MPOILTH 04Y€HB OBICTPO, a KOT1a HEOOBIYHO A0IT0?

e VY0epure penkue 1 BblOUBaroImuecs 3HadeHus. Onummre, kakue oco0eHHOCTH 00Ha-
PYKHUITH.

o Kaxkue dakropsl O0bIIe BCETO BIUSIOT HA CTOUMOCTh KBapTUphl? M3yunTte, 3aBUCUT JIH
LIeHa OT IUIOIIA I, YUCJIa KOMHAT, YAaJIEHHOCTU OT LeHTpa. M3yunre 3aBUCUMOCTb 1IEHbI
OT TOT0, HA KAKOM 3Ta)K€ PACIOJIOKEHA KBApTUPA: IEPBOM, MTOCIEAHEM WU IPYTOM.
Taxoxe u3yunte 3aBUCUMOCTD OT JaThl pa3MeIleHus: JHs HEJeNH, Mecsilia 1 roja.



Bri6epure 10 HacenéHHBIX MyHKTOB C HAUOOJBIIUM YUCIOM 00baBIeHUN. [locunTaiite
CPEIHIOIO LIEHY KBaJpaTHOTO METpa B 3TUX HACENEHHBIX MyHKTaX. Beinenure HacenéH-
HBIE ITyHKTBI C CAMON BBICOKOM M HU3KOM CTOMMOCTBIO KWJIbsl. DTH JAHHBIE MOXHO Hall-
TH IO UMeHU B cToJdIe locality name.

W3yunTe npeiioxkeHust KBapTup: Ui Kax10i KBapTHPBI €CTh HH(POPMAIIUS O PaccTos-
HuU 70 1neHTpa. Beigenure kBapTupbl B Cankt-IletepOypre (locality name). Bama 3ama-
4ya — BBIACHUTD, Kakasi 001acTh BXOAUT B LleHTp. Co3naiite cToiber ¢ pacCTOSHUEM 10
LIEHTpa B KWJIOMETPAX: OKPYTIUTE 10 LenbIX 3HaueHui. [locie aToro nocunraiire cpea-
HIOIO IIeHY JUIs Kaxkaoro kuiomerpa. [loctpoiite rpaduk: oH 10JIKEH MOKa3bIBaTh, KAk
LI€Ha 3aBUCUT OT YJAIEHHOCTH OT LieHTpa. OnpenenuTe rpaHully, rae rpaguk CUiIbHO Me-
HsieTCs, — 9TO U OyJIeT LIeHTpaIbHas 30Ha.

Beinenure cermeHT kBapTup B LieHTpe. [IpoaHanu3upyiite 3Ty TEppUTOPHUIO U U3YUUTE
CJIEYIOIINE apaMeTphl: IUIOIIA b, IIEHA, YMCI0 KOMHAT, BBICOTA ITOTOJIKOB. Takxe BbI-
nenute GakTopbl, KOTOPBIE BIUSAIOT HA CTOUMOCTb KBapTUPBI (UMCIIO KOMHAT, 3TaX,
yIAIEHHOCTh OT LIEHTPA, JlaTa pa3MelieHus o0bsaBieHus). Crnenaiite BbIBOAbI. OTiH-
YaroTCs JIM OHU OT OOIIMX BBEIBOOB IO BCeN Oasze?

Hlar 5. Hanumure o61muii BBIBOJ
Odopmnenne: Bemmonnute 3ananue B Jupyter Notebook. 3amonHuTe mporpaMMHBIH KO B

sueiikax Tumna code, TEKCTOBBIC TOsSCHEHUST — B sueiikax tuna markdown. Ilpumenwnre
(dhopMaTUpOBaHUE U 3aTOJIOBKH.
Ornucanue TaHHbBIX

airports_nearest — paccTOsHHE /10 OJIMKaiIero a3pornopra B MeTpax (M)
balcony — gmcno 6aaKoHOB

ceiling_height — BbIcOTa MOTONKOB (M)

cityCenters nearest — paccTOsHHE J10 LIEHTpa ropoJa (M)
days_exposition — CKOJIBKO AHEH OBLIIO pa3MenieHo o0bsBIeHHE (0T MyOIMKAIIUH 10
CHSITHS)

first day exposition — gara myOauKanuu

floor — sTax

floors_total — Bcero ataxeit B nome

1s_apartment — amapTaMeHThI (OyseB THII)

kitchen area — momaapr KyXHU B KBaIpaTHBIX MeTpax (M?)
last price — 1eHa HA MOMEHT CHATHS C ITyOIMKAUU
living_area — >xuasi Iomaab B KBaAPAaTHRIX MeTpax (M?)
locality name — Ha3BaHHE HACEIEHHOTO MTyHKTA

open_plan — cBobOoaHas IaHUpOBKa (OyJeB THII)

parks _around3000 — 4mci0 mapkoB B paguyce 3 KM

parks nearest — paccrostHue 10 OnrKaiiero mapka (M)
ponds_around3000 — gmcno BO1oEMOB B paanyce 3 KM
ponds_nearest — paccTosiHUE A0 Onukaiiiero Bogoéma (M)
ro0ms — YUCIIO KOMHAT

studio — kBapTHpa-cTyaus (OyJeB THI)

total area — muomaas KBapTUPHI B KBAaAPATHBIX MeTpax (M?)
total images — uucno dororpaduit KBapTUPHI B OOBSIBICHUN

Paznmen Ne 3. UccienoBaTeIbCKHX aHAJIN3 JaHHBIX
KonTposbnas padora 1

1 3amanue
Ha rpaduke mnapucoBan boxplot wm smuk ¢ ycamu. Omnpenenure 10 HEMY
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[Tepen Bamu rpaduk M3MEHEHHUs BO3pacTa MOCETUTENeH caiiTa BO BpeMeHH. Kakoi BBIBOJ
MOXHO cJiefaTh UCXOs U3 JaHHOW BU3yanu3auuu?

3MeHeHWe KNMeHTOB No BO3pacTy € Te4eHWeM BpeMeHU

T T T T T T T
2019-01-01 2019-01-15 2019-02-01 2019-02-15 2019-03-01 2019-03-15 2019-04-01
Bpems perucTpaunmi Ha caite



Paznea Ne 4. CrtaTucTHuecknii aHAJIN3 TAHHBIX
JlaGopaTtopnas padora Ne 3
Juckpemnasa cnyuaiinas eeauquna.

JuckpetHoil ciyuaiiHOW BenuuuMHOM (X) HasbpIBaeTcs CilydailHas BeJNWYMHA, KOTOpas B
pe3ylbTaTe WUCHBITAaHUS TMPHHUMAeT OTAeNbHbIe 3HaueHus (x1, X2, ..) c omnpeaenéHHBIMU
BeposiTHOCTSIMU (pl, p2, ...). UHCIIO BOBMOXKHBIX 3HAYEHUN THUCKPETHOW CITyYaiiHON BEIMYWHBI
MOJKET OBITh KOHEUHBIM U OECKOHEUHBIM.

CooTHOILIEHNE, YCTAaHABIMBAIOIIEE CBS3b MEXKAY OTACIBbHBIMA BO3MOXHBIMH 3HAYECHHUSIMH
CIIy4yallHOM BEJMYMHBI M COOTBETCTBYIOIIMMU WM BEpPOSITHOCTSIMHU, HAa3bIBAE€TCA 3aKOHOM
pacnpeeseHus] AMCKPETHOM CIIy4YalHOW BEJIMYMHBI:

X Xi X2 Xn

P Pi p2 Pn

> p=1
i=1

3aKoH (psa) pacnpeaeaeHns MOKHO H300pa3uTh rpaduuecky, B BUJIE TOUEK ¢ KOOpIAUHATAMHU (X;,
Pi), COEAMHEHHBIX oOTpe3kaMu. [lolmydrMM MHOTOYTrOJIBHHK pacHpelesieHuss BEepOsSTHOCTEH
(TOJIMTOH pacnpeeneHus).

JuckpeTHas ciaydaiiHas BEJIMYMHA MOXKET ObITh 3a71aHa (DYHKITHEH pacrpeeieHusl.

OyHKIMeN pachpeseneHus cay4yailHol BenmuuuHbl X HasbiBaeTcs QyHKIUS F(X), BhIpaXkaromas
BEPOSATHOCTH TOTI'0, YTO X MIPUMET 3HAYEHUE, MEHBIIIEE YEM X!

F(x)=p (X<x)
IIpumep. 3akoH pacrpeneiaeHus ciydyaiiHOW BETUYUHbI X
X| 0 1 2 3

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

4

Y. p,=0,198+0,457+0,293+0,052=1

[MpoBepka: i=1
DyHKIMS pacipeieiieHUs] BEpOSTHOCTEN F (X) CIIy4YailHOM BETUYUHBI X:

0, x<0
| 0,198, 0<x<1
FIx|={  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|={0,655, 1<x<2
0,048, 2<x<3

1, x>3

I'padux GpyHKIMU pacTipeieneHus:
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UucioBble XapaKTEPUCTUKU AUCKPETHOU CIIy4alHON BEJIMYMHBI.
MaremaTuyeckoe OKHIaHUE CITyYalHOW BETUYUHBI X.

n
M ( X ) = Z Pi X;
i=1
Jucnepcus ciiydyailHOW BETUYUHBI X.

D(X)=M ([ X~ M(X|P|=M (x?)—(M(x)P

[l
M
S
%
T
<
B

CpenHee KBaJpaTU4eCcKoe OTKIIOHCHHE.

isigmal X |=VD| X |

OOOOIIEHHBIMY  YUCJIOBBIMU  XapaKTEPUCTUKAMU JUISl CIIy4allHbIX BEJIMYMH B TEOPHUHU
BepOHTHOCTeﬁ, a TaK)Ke MaTeMaTHYECKON CTATUCTUKE SIBJIAIOTCA HAYallbHEBIE U I_IeHTpaJ'IBHbIe
MOMCHTHEI.
HayaipHBIM MOMEHTOM k—ro nop;lzu(a cnyqaﬁﬁoﬁ BeMUUHBI X HA3BIBAIOT MATEMATUYECKOE
OXHNIOAaHUEC OT BCJIIMYHNHEI B k—OfI CTCIICHU.
n
inu :M(Xk)zz p.-x’.‘
e Lo k=1,2,3
i=1 , =1, 4,0 ...
1nu1=M(X):Z D X;

n
HauanpHpIM MOMEHT TICpBOTr'O MopdaKa: i=1

n
inu2=M(X2)=Z pl.-xl.2

HauanbHplii MOMEHT BTOPOT'O MOPSAKA: i=1
n

L 3)_ 3

inu, =M| X% =3 p,-x;
HavanbHblif MOMEHT TPETHETO MOPSIKA: i=1
LleHTpasbHBIM MOMEHTOM KA-TO MOpsAJKa CIydaiHOW BelMMYMHBI X Ha3bIBalOT MaTeMaTHYecKoe

k
(X —M(X]]

OXHUJaHUC OT BCIIMYNHBI

n
imu =M |[ X —-M(X||=> p-[(x,—M(Xx|
M x=MIX =X pifx—mlx] Cen2
L{eHTpanbHBI MOMEHT NIEPBOTO MOPSJIKA: imu, :M(X_M (X)) =M (X) _M(X):O
LenTpanbHbIit MOMEHT BTOPOTO MOpsAIKA:

imu, =M((X—M(X))2):é pi(x,—M(X|P=D(X|=M x|~ M(X] =inu,—inu?

[lenTpanbHbIii MOMEHT TPETHETO opsiAKa:



imu, =M((X—M(X))3):é pi'(xi_]v‘[(X))3

3anaHue.
1.ITocTpouTh MHOTOYTOJIBHUK PACTIPEAECICHUS.
2.CocTaBUTh (YHKIHIO pACIpeesieHUs] U TOCTPOUTD €€ rpaduk.
3.HaiiTi HauanbHbBIE ¥ LIEHTPAJIbHBIE MOMEHTHI IIEPBOT0, BTOPOTO U TPETHErO MOPSIKA.
4.HaiiTu yncioBble XapaKTepUCTUKH CITy4aiHONW BEIMUYMHBI (MaTEMaTHUECKOE OKUAAHUE,
JUCIIEPCUIO, CPEHEE KBAAPATUUECKOE OTKIOHEHHE).

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
Bapuant 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

Bapwnant 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

Pa3nes Ne S. Teopusi BeposiTHOCTEH
JlabopaTopnas padora 4
Dnemenmupl KOMOUHAMOPUKU

HpI/I noaCdYeTe  KOJIMYCCTBA KOM6I/IHaI_II/II\/JI 9JICMCHTOB  YHall€ BCCro  MCIOJIB3YIOT
MNEPECTAaHOBKHU, COUCTAHUSA, pa3MCIICHUSA.

IlepecTanoBKOM P, U3 1 3JeMEHTOB (Hampumep uucen 1,2,...,n) Ha3pIBAeTCsl BCAKHM
YIIOPSTIOYSHHBI HA0OP U3 3TUX 3JIEMEHTOB.

P =n!

s Beruucnenus gaxropuana B Excel ucronssyercs ¢ynkmuss @AKTP(), oTHOCAmasics k
marematndeckuM (Menro: BeraBka — ®ynkiust — MaremaTtndeckue). ApryMeHTOM (YHKITHH
SBIISICTCS KOJIMYECTBO JIIEMEHTOB 7 JUIsi KOTOPBIX HYXKHO MOACYUTAThH TIEPECTaHOBKH.

CKOIBKMMH CTIOCOOAMH MOTYT BOCEMbB UEIIOBEK CTAaTh B OUEpe/Ib K TeaTpAIbHOM Kacce.




Pemenne: Hy>XHO MOJCYNTATH CKOJIBKO KOMOWHAIIMI MOXKHO COCTaBUTh U3 8 DIIEMEHTOB,
OTJIMYAIOIIUECS APYT OT ApyTa MOPSAIKOM CIIEAOBAHUS AIEMEHTOB.

P,=81=40320
8 .
] @siin  DOpseka Bua  BoTaeka  @opuaT  Cepeuc  AaHHele  OKHo  Chpaska
T B BB ¥ -8z -Milaee [BFTIIIEEEx s u=s
DAKTF ~ X [ =oaKarE)
A | B c [ o [ E | F [ & [ H [ 1 T[T 9 T w [ & T ™ T n ]
1
2| “KTP
3
A
5
B
7
8]
9|
10
a1
iz i
s AIETP
k2] "‘D Yucno [a X]=s
15
ﬁ = 40320
% BosspalasT hakTopran YMcna, pasHent 1%2*3*, *ucno,
el
20
271 UWCAO HEOTPHUATENLHOR YMEAD, Hhak TOPHAN KOTOPOMD BLIMHCIAETCA.
22|
23]
24|
25
26| Crpaeica no SToA dykiui Shauenme: 40320 OTHEHa
27|
28
23]
30]

Bocemb 4enoBek MOTYT CTaTh B ouepesb K TearpaiibHoi Kacce 40320 criocobamu.

k
Coueranuem N W3 n AJEMEHTOB IO k JJIEMEHTOB Ha3bIBaeTCs HAOOp k 3IIeMEHTOB,
BBIOPAHHBIX M3 TAHHBIX 7 AJIeMEHTOB. Habopsl OTIMYaroTCs APYT OT APyra COCTAaBOM DIIEMEHTOB.
k__ n!
"kl n—k|!

KomnyectBo couetanuit B Excel MOXHO BBIYMCIMTE C  MOMOUIBIO  (DYHKIUH
UNCJIIOKOMBB(), Taxxe oTHOcsmieicss k MaremaTnueckuM (Mento: BeraBka — DyHKIus —
MaremaTtnueckue). ApryMeHTaMu (YHKLIUHM SBJISIETCS KOJIWYECTBO 3JIEMEHTOB 71 U3 KOTOPBIX
BbIOMpatoT Habopel (YWCIIO) W KONWYECTBO O3JEMEHTOB Kk, BXOIIIIUX B  HAOOPHI
(Uncno_ BBIOpaHHBIX) AJIS1 KOTOPBIX HY>KHO MOJICYUTATh COUETAHUS.

IIpumep Tunosoit 3amaun Ha couyeTaHus: CKOJIBKUMHU CIOCOOAMM M3 JBEHA/ALIATH YEJIOBEK
MO’KHO CO3/1aTh KOMHCCHIO U3 IISITH YIECHOB.

Pemenne: HyxHO moacunTaTh CKOJILKO KOMOMHALIMN MOYKHO COCTaBUTH I10 5 AJIEMEHTOB U3
12, ornuuaromyecs Apyr OT Apyra COCTaBOM.

B] dafin  Mpaska Bua Boraska  ®opmat  Cepswc  danwoe  Okbo  Cnpaska

THIA LB #9084 NBee BFEISm X
YACMKOME X o =UYNCIIKOMB(12;9)

A | B c [ o [ E T F [ & [ H T 1T T 1 T ¥ T € T ™M ]
1
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i WMCTIKOME
% Hucno [12 =12
I:n Uucno_gbibpatibix [5 =5
g |
W =792
T BO3BPAWEET KONHHECTED KOMBHHAUMA ANA 333HHOM YHCNA ANEMEHTOR.
]
iEl
14 Yucno_BbIGPAHHBIX HHCND 3NEMEHTOE B KaXA0H KOMBHHALHH,
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N3 12 yenoBek MOXKHO co3/1aTh 792 BapuaHTa KOMHUCCUU TI0 5 YEJIOBEK.
k

Pasmemennem N W3 n SJIEMEHTOB MO k Ha3bIBAeTCS YIMOPSIOYCHHBIM Habop U3 k
Pa3IMYHBIX AJIEMEHTOB HEKOTOPOTO A-3JIEMEHTHOTO MHOKecTBa. Habophl oTiMYaroTCs apyr OT
Jpyra COCTaBOM WJIH MTOPSIKOM CIIEOBAHUS YJIEMEHTOB.

A ﬁ — n!

n—k|!

Jisi BBIYMCIICHUS pa3MEIICHUH 3amuchiBaloT (OpMyITy B pPYYHYIO, Kak OTHOIIEHHUE
dakropuanos, ucnonsiys ¢pyakiuo GAKTP().

IIpumep THNOBOI 3a7auM Ha pazMenieHus. AnpaBUT HEKOTOPOIo sA3blKa cofepx uT 30 OyKB.
CKOJIBKO IIECTHUOYKBEHHBIX «CIIOB» (Llermoyka OykB OT mpobena 70 nmpobesia) MOKHO COCTaBUTh
n3 OyKB 3TOTO andaBuTa, €Ciii OyKBBI B «CJIOBaX» HE MOBTOPSIOTCSI.

Pemenne. Hy)XHO MOJICUNTATh CKOJIBKO KOMOMHAIIMI MOYKHO COCTABUTH IO 6 IIEMEHTOB U3
30, oTnyaromuecst Apyr OT Apyra COCTABOM WM MOPSAIKOM CIIEIOBAHUS JIEMEHTOB.

6 30! _ 30!
0 (30—6)1 24!
OtnenbHO BBIYUCIIUM 30!=OAKTP(30)=2,65252859812191-10** u 24!
=DAKTP(24)=6,2044840173324-10% wu HaiigeM uX OTHOILIECHUE.

/
Agozg%:427518000

PaccMoTpuM mpuMep BBIYMCIEHUS BEPOATHOCTH IO KIACCHYECKOH (opmylie, HCHOIb3Ys
paccMOTpeHHbBIC (PYHKITHH.
KOMGI/IHaHI/II/I C HOBTOpeHI/ISIMI/I 3JICMCHTOB:
[lepecTaHOBKM ¢ TIOBTOPEHUSMH W3 71 OSJEMEHTOB, rae k; , k, ... , k, KommdecTBa
!
[k Ryt k!

ﬁn_ _
IOBTOPSAIOIINXCS DJIEMEHTOB kl"kZ‘,"'km” ( k1+k2+...+km—n ).
~_ [n+k—1]!
" klln—1J!

CoueTaHusi ¢ TOBTOPEHUSMH W3 /1 DJIEMEHTOB 110 k
k

Fk

Pa3menienus ¢ mOBTOpEHUSIMU U3 7 3JIEMEHTOB 110 k Ay =n

3agaun.

1. V mopgoena B moxsasie TOMATCA 25 mieHHUKOB. CKOJIBKHMHM CIOCOOAMU OH MOMKET
BBIOpATh TpeX U3 HUX ceOe Ha 3aBTpak, 00ea u yxuH? [lopsiok BaxeH.

2. V mopoena B moaBajie TOMATCA 25 mieHHUKOB. CKOJIBKHMHM CIOCOOAMU OH MOMKET
BBIOpATh TpeX, 4TOOBI OTITYCTUTH HAa CBOOOTY?

3. B nmaccaxxupckom noesze 9 BaronoB. CKOJbKMMH CIIOCOOAMU MO>KHO PaccauTh B O3/
4 yenoBeka, IPU yCIOBUH, YTO BCE OHU JTOJIKHBI €XaTh B PA3JIMYHBIX BaroHax?

4. T'pynny u3 20 CTyACHTOB HYKHO pa3/eiuTh Ha 3 Opurajpl, Mpu4YeM B MEpBYIO Opuraay
JIOJDKHBI BXOAUTH 3 YeIOBEKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKONBKUMHU CIIOCOOaMH 3TO
MO>KHO CJIeNaTh.

5. Jlnst yaacTus B KOMaHjie TpeHep otoupaer 5 ManbuukoB u3 10. CKoIbKUMH cr1oco6aMu OH
MOKET cOpMUPOBATH KOMaH/Y, €CIIU 2 ONpeAeSIEHHbIX MaJIbuiKa JOKHBI BOWUTH B KOMaHLy?

6. CKOJIBKO pa3fIM4YHBIX IpoOeil MOKHO COCTaBUTh W3 uucen 3, 5, 7, 11, 13, 17 tak, yToObI B
KOKIYI0 Ipo0b BXOAMIN 2 pa3nuyHbIX yncia? CKOJIbKO cpeld HUX OyJeT MpaBUIbHBIX IpoOeii?

JlaGoparopHas padora 5
Ilepeuunas odopadbomka Imnupuueckux OAHHbIX
Nmeromuiics HaOoOp SMIMPHYECKUX JAHHBIX SBISETCS BBIOOPKOW W3 TeHEepabHOU
COBOKYITHOCTH.
Habop naHHBIX pacroyioKEHHBI B MOpPSAKE BO3pAacCTaHUs, HA3bIBAETCS BapUAIIIOHHBIM



psaoM. Eciau Habop MaHHBIX TOCTaTOYHO OOJBIION, TO YAOOHEEe BCETO MPEICTaBUThH €TO B BUJIC
MHTEPBAJIBLHOTO BapUAIMOHHOTO PAJIA.

Jis  MOCTpOCHHS WHTEPBAIBHOTO BApHALMOHHOTO psiia HEOOXOIUMO  BBITIOIHUTH
CIEAYIOUIUE ECHCTBUS:
1.Mimeromuecs: JaHHBIE pacIioNaratoT B MOPSIKE BO3PACTAHMUS.

X X .
2.B BBI60pKe ONpCaACIIIOT CaMOC OoubIIIoE max U CaMO€ MAJICHBKOC min 3HA4YCHHUC
HU3y4acMOro Ipru3HaKa.

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

=2

4.0npenenstoT MHUPUHY YACTUYHBIX HHTEPBAJIOB k , Tne k — 4YHUCIO YaCTUYHBIX
UHTEpBANIOB (11e710€ 4ucio). UHWcno HMHTEpBANIOB MPHUOIU3UTEIBHO MOXKHO OIPEAETUTh C

nomotbio hopmyisr CTepkeca: k=1+ 3’32'19'1 (n — oO6bem BBIOOPKH).
S.HwxHs1s rpaHunia nepBoro HHTepBasia %o BBIOMpAETCs TaK, YTOOBI MUHUMAJIbHASI BapUaHTA

1
XO :Xmin B E h
BI>I60pKI/I xmin nomagaia IPHUMEPHO B CEPEAHMHY OTOro0 HHTCpBAJIA:
HpOMe)KyTO‘{HBIe HHTEPBAJIbI IIOJIy4YaroT HpI/I6aBJI}I$I K KOHIY MPEAbIAYINETO MHTEpBaJia IJIUHY

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

YaCTUYHOI'O MHTCPBAJIad h: . HOCTpOCHI/IC [IKaJIbl UHTCPBAJIOB HaA

X.
OCHOBC BBIYHUCIICHUA TI'paHUL] MHTCPBAJIOB IPOJOJDKACTCA OO TEX IIOp, IIOKa BCJIMYMHA L

1
' xiSXmax+E-h
Y/IOBJIETBOPSIET COOTHOUICHUIO: .
6.ITogcunThIBacTCS KOJIMYECTBO 3HAUCHHWU TNPH3HAKA, IMOMAJAIOUIMX B KaXKIbIH YaCTUYHBIN
UHTEPBaJ (YaCTOTHI 71;).
7.Pesynbratl (OpMHUpPYIOTCA B BUAE TaOMUIbI, KOTOpas U SABISETCS HMHTEPBaJIbHBIM
BapHALMOHHBIM PSIIOM:

[x05%;) [x5x,) [x55%5) |- [Xi15%;) |- [x, 5%, ]
n; ny ns n; Ng
K
Z n;=n
i=1 (ITpoBepka: cymMma 4acTOT JIOJDKHA COBITAIATh ¢ 00bEMOM BEIOOPKH).
3amanue.

ITocTpouTh MHTEPBAIBHBIN BapUALMOHHBIN Ps/L.
Bapuant Ne 1.
[TopaxeHHOCTh OTJIMBOK TOUEUHBIMH MMOBEpXHOCTHBIMHU Aedexramu (TIL).

Ne i/ TILI, % Nerw/m| Tlopaxkennocts 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

JlabopaTopnasi paGora 6
dnemenmul cemesozo NIAHUPOCAHUA U YRPACICHUSA

Lenp paboTel: mpuoOpeTeHHEe HABBIKOB MOCTPOCHUS MOJENCH CETeBOrO TUIAHUPOBAHUS U
YOpaBJICHUA U ONITUMHU3AINH ITIOCTPOCHHBIX MOI[GJIGI\/JI.

3anaHue.

B x03siicTBE MMEIOTCS YEThIPE CKJIaJla MUHEPAJIbHBIX YAOOPEHUI M YeThIpE IMyHKTa, Ky/a
UX HEeo0X0oAMMO J0cTaBUTh. [loTpeOHOCTH KaXJ0ro MyHKTa B MHUHEPAJIbHBIX YA00pEHUsX
pasnyHa, 3amackl Ha KaXKAOM CKiajae orpaHuueHbl. CTOMMOCTh JOCTaBKH Ipy3a OT CKJajla K

MyHKTY TOTPEOJICHHSI TIPEJICTABIICH B TAOJIHIIC
Hexogsele TaHHBIE 330a0H

TIyEET HaIHITSHT MyEET noTpednenss

ITveer oTmpaEmesms IT1 I I3 114 Obmen, T
Crman 1 40 31 i b 127
Crmag 2 T 33 T2 15 152
Craaz 2 27 40 40 52 223
Crman 4 55 2 52 12 175
[loTrpetmocTH o0BEETOR, T 134 108 243 138

1. TpeGyercs ompenenuTh, B KakoM oObeMe HEOOXOAMMO MOCTaBISATh MUHEpaIbHbIC



yIoOpeHusi co CKJIAJO0B MOTPEOUTENsIM € MHHUMAIBHBIMA CYMMapHBIMH TPaHCIIOPTHBIMHU
pacxoiaMu.

2. [Torpebutens 2 3aKIIOUMII JAOTOBOP Ha MOCTaBKY yaoOpenuit co Ckianom 2 B oO0beme
paBHoM 30 1T u Cximagom 3 B oObeMe — 20 T. CKOJIBKO COCTaBST TPU BBIMOTHEHUH JAHHOTO
JIOTOBOpa CyMMapHbIe 3aTparbl Ha J0CTaBKYy? D((EKTUBHO JM BBINOJHEHHE 3aKIIFOYEHHBIX
JIOTOBOPOB € SKOHOMUYECKON TOYKH 3pEHUS?
3.Ilpeamnonoxum, 9To0 MUHUMAJIbHBIH 00bEM JOCTABKH CO CKJIaJa MOTPEOUTEINIO JOIHKEH COCTaB-
nsTh He MeHee 11 T ynobpenuii. KakoBbl OyyT TpaHCIIOPTHBIE 3aTpaThl AJIsi JAHHOTO IJIaHa Te-
PEBO30K?
4.Cxnan 4 Obl1 MEepeHeceH Ha HOBBIE IUIOMIAM M 3aTpaThl Ha MEPEeBO3KY I KaXKJIOTo IOo-
CTaBILMKA CHU3WIUCH Ha3 J.e. Kak U3MEHATCsSI cyMMapHbIE TPAaHCIIOPTHBIE pacXo/bl?
KoHTpoJibHBIE BOIPOCHI
1. Maiite onpeeneHne KIacCUUECKO TPaHCIIOPTHOM 3aJauH.

2. KakoBa MaremaTHueckas 3aluCh LEJIEBOW (QYHKIMM M OrpaHUYEHHH KJIacCHYeCKOM
TPaHCIIOPTHOM 3a1aun?

3. B ueM oTiinume 3aKpbITON TPAHCIIOPTHOM 3a4a4X OT OTKPBITOM?

4.Koraa TpaHcropTHas 3aJ1a4a HE UMEET PEIICHUN?

5. Ha3oBuTe OCHOBHBIE ATalbl PELICHUS TPAHCIIOPTHBIX 33]1a4 U PACKPOWTE UX CMBICIL.

6. Kakum o6pazom popmupyercs TpaHCIOPTHAS MOZEIb B 3JeKTpoHHOU Tabnuue Excel?
7.2tarbl penieHus TpaHCIOpTHOM 3a1auu B Excel.

IlepeyeHb BONPOCOB K 3a4eTy
BBenenue u ocHOBBI cuHTakcuca. CIIUCKU U LIUKIIBIL.
Oneparyu ¢ Tabnuuamu. Y cinoBus U GyHKLINH.
bubnuoreka Pandas. Ananu3 qaHHBIX 1 0OpMIIEHHE PE3YIHTATOB.
Be6-o60mouka Jupyter Notebook.
[Ipouecc anann3a TaHHbBIX.
[TpenobpaboTka JTaHHBIX.
OcHOBHBIE TPUHIMTIBI TpeaoOpadboTku. PaboTa ¢ mpormyckamu.
N3menenue tunos. [Touck nybnukaros. Kateropusamnus 1aHHBIX.
Brenenue B uccnenoBarenbckuii aHam3. ['padKu 1 BBIBOIBI.
. I3ydeHune cpe30oB JaHHBIX.
. Pabota ¢ HECKOTBPKUMU HCTOYHUKAMU JAHHBIX.
. B3auMOCBsI3b TaHHBIX.
. Banunanmsa naHubIx.
. BBeneHue B CTaTUCTUYECKUI aHAIIN3.
. OnucarenpHas CTATUCTHKA.
. Maremarnueckas CTaTUCTHKA.
. Be1OopouHbIe METOIBI MATEMATHUECKOW CTATUCTUKH.
. OCHOBBI TEOpUU OLIEHUBAHUS.
. OCHOBBI TPOBEPKHU CTATUCTUYECKUX TUITOTES.
. OCHOBBI PErPECCUOHHOTO aHAJIN3a.
. CTaTuCTHYECKHUE OLICHKU [TapaMeTPOB PaCIPEECIICHMUS.
. OCHOBHBIE TTOHATHUSI TEOPUU BEPOSTHOCTEM.
. DneMeHTbl KOMOMHATOPUKH.
. Teopema ci10:keHHUS BEpOSITHOCTEH. TeopeMa yMHOKEHUS BEPOSITHOCTEH.
. ClieicTBHSI TEOPEM CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEN.
. duckpetnsble ciyvaitnbie Bennuunsl (JCB).
. 3aK0oH OOJIBIINX YHCEI.
. OyHK1HMA pacnpenesieHUs] BEPOATHOCTEN CIIy4YaliHOW BETUYUHBI.
. IINoTHOCTH pacnpenesieHusi BEpOATHOCTEN HEMPEPHIBHON CIyYailHON BETUYMHBI.
. UncIioBble XapaKTEpUCTUKU HENIPEPBIBHOM CIIy4ailHOW BEJIMYMHBI.
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31. CereBoe mianupoBanue. TpaHcropTHas 3a1aya.

Taﬁ.lmua 9— HpHMepr OLHCHOYHBIX CPEACTB C KJIIIYaMHU ITIPaBUWIBHBIX OTBETOB

Bpewms
e § BBITIOJ
Tun IIpaBunbHbBIN HEHUs
n/ DopMyIMpOBKa 3aJaHUS
I 3a7aHus OTBET ®
MHUHYTa
X)

OIIK-1. CriocobeH MpUMEeHsITh €CTECTBEHHOHAYYHBIE U OOIIEHH)KEHEPHBIE 3HAHHS, METOIbI MAaTEMaTHIECKOT0
aHaJM3a ¥ MOJICTIMPOBAHHUSI, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEJOBAHHS B TPOPECCHOHATBHON
JIESITENIbHOCTH

1. 3amann | Ha mutockocTw HaprcOBaHBI JIBe KOHIICHTPH- 4 2
e YEeCKHe OKPYKHOCTH, PAJANYCHl KOTOPBIX 6 U
3aKpbIT | 12 cM cooTBeTcTBEHHO. KakoBa BEpOSTHOCTH
oro TOr0, YTO TOYKAa OpOIICHHAs Hayaady B

THna | OONBIIOH KPYT, OMAJET B KOJBLIO,
00pa3oBaHHOE yKa3aHHBIMH OKPYKHOCTSIMU?
1)0,5;

2) 0,65;

3)0,12;

4)0,75;

5) 0,60.

2. Ha cOopky momagaroT qeTainu ¢ IByX 3 3
aBromatoB: 80 % u3 nepsoro u 20 % u3
BToporo. Ilepsrrit aBTOMat maet 10 %
Opaka, BTopoii — 5 % Opaka. Haiitu
BEPOSITHOCTb MOMAaHUs Ha COOPKY
JOOpOKavYeCTBEHHOW JAETaNN.

1) 0,90;

2) 0,09;

3)0,91;

4) 0,85;

5)0,15

3. CrnydaiiHasi BeTMUMHA pacipeieniena mo 4 3
HOpMaJTbHOMY 3aKoHy, mpudeM M (X) = 15.
Hatitu P (10 < X < 15), eciti u3BeCTHO, UTO
P (15 <X <20)=0,25.

1) 0,10;

2) 0,15;

3) 0,20;

4) 0,25;

5) 0,30.

4. ITo Be1OOpKE 00BEeMa n = 51 HaiineHa 2 3
CMellleHHas olleHKa J[B=3 reHepajibHOI
mqucriepcud. HaliTi HECMEIIICHHYO OIICHKY
JIICTIEPCUU TeHEPATLHOW COBOKYITHOCTH.
1) 3,05;

2) 3,06;

3)3,51;

4) 3,60;

5) 0.

5. Kak HazpIBaeTcs 4nCIio mo (HACTYIUICHUS 3 3
CoOBITHS B N HE3aBUCUMBIX HCITBITAHUSX, B
KaXJIOM U3 KOTOPBIX BEPOSTHOCTH MOSIBIIE-
HUS

COOBITHS paBHa P ), OIPEACISIEMOE U3
HEpPaBEHCTBA:

np—q<m,<np+p




Bpewms
BBIIIOJ

Ne
Tun IIpaBunbHbBIN HEHUs
1/ DopMynupoBKa 3aTaHUA
I 3a7aHus OTBET (B
MHUHYTa
X)
1) HaubonbiIce
2) onTUMaNIbHOE
3) HauBeposATHeMHIICE
4) HEBO3MOXHOE
5) MUHUMAaJIBHOE
6. 3anann | Ha sty oguMHAKOBBIX KapTOYKaX HaUCAHbI 20 5
e oykeel U, JI, O, C, Y. Eciu nepememiarth ux,
OTKPBIT | U Pa3ioKUTh HAyAady B Ps JABE KapTOYKH,
oro TO

THIA BEPOATHOCTb P IONyuuTh cinoBo MJI paBHa

B otBere 3anummre yncio 1/p.

7. JlanHOE mpeAnpusaTHe B CPEJHEM BBITYCKAET 27 6
20 % mnpoxyxuuu Beicmero copra u 70 %
MPOAYKLIVHU IIEPBOTO copra. Haiitu
BEpOSATHOCTh P Toro, urto ciyuaifHo B3dTOE
U37ENINE 3TOTO MPEINPHUSITUS OyIeT BBICILETO
WU TIEPBOTO copTa. B oTBeT 3ammcarp 4uciio
30P.

8. CrnyugaifHass BemmumHa X  pacrpeneiieHa 10 8
paBHOMepHO Ha uHTepBaie (2; 6) u p (x) — ee
IUIOTHOCTH BeposiTHocTH. Haiitm p (3). B
otBeT 3anucath yncio 40 p (3).

0. CryaeHtaM Hy»XHO caaTh 4 3k3aMeHa 3a 6 360 8
naer. CrompkMMH  crioco0aMM  MOKHO
COCTaBHUTh PACIHCAHUE CAYH IK3AMEHOB?

10. BepositHocTh  TIOSIBIICHUST COOBITHS A B 64 8
kaxaoM u3 100 He3aBHCHMBIX HCIBITAaHUHA
paHa 0,4. Haiinute MaremaTndeckoe
OXUJAHUE U  JUCHEPCUI0  ClydaiHoil
BEIMYMHBI X — YHCa TOSABICHUH COOBITHS
A. B OTBeT 3aIUIINTE HX CYMMY.

[TonHBI KOMIUIEKT OIICHOYHBIX MATE€pUajIOB MO AucHuIuinHe (Momyio) (dhoHz
OIICHOYHBIX CPEJICTB) XPAaHUTCS B DJIEKTPOHHOM BHC Ha Kadeape, YTBEpKIAIOICH padodyro
pOTpaMMy TUCIHILTHHEI (MOIyJis), U B LleHTpe MOHUTOpHHTA U ayAuTa KauecTBa OOy4eHUsI.

7.4. MeToanueckne MaTepUaJibl, ONpeaessiiolue nNpoueaypbl OleHUBAHUS
pe3yabTaTOB 00y4eHHs 0 JUCHHUILIHHE (MOAYJII0)

[To nuctunnnne «BepoATHOCTHO-CTATUCTUYECKHE METOIBI B aHAIN3€E JAHHBIX)» UTOTOBOM
($OpMOI1 OTYETHOCTH B YETBEPTOM ceMecTpe siBisiercs 3ader. CoryiacHo jelictByronieid B AI'Y
cucreme oneHuBanus BAPC ansg AMCUMITINH, UTOTOBOM (DOPMON OTYETHOCTH ISl KOTOPBIX
sBisieTcs: 3adeT, otBoautcss 100 GamioB (90 GaymoB Ha Tekymme Gopmbl KOHTpOis U jgo 10
0aJI0B OTBOJUTCS HA OOHYCHI), KOTOPbIE HAKATUIUBAIOTCS CTYACHTOM B TEUEHHE BCETO CeMecTpa
W3yYeHHsI JUCHUIUIMHBI U PACTIPENIENIIIOTCS TI0 BO3MOKHOCTH PaBHOMEPHO 10 BCEMY CEMECTpY.
Cucrema HakoIuleHUs1 0ajsioB, a TaKXKe CUCTeMma IITpadoB, MPEJCTaBlIeHA B TEXHOIOTUYECKOM
KapTC JUCHUITIIINHBI «BepOﬂTHOCTHO-CTaTI/ICTI/I‘ICCKI/Ie MECTOAbI B aHAJIN3€ JAaHHBIX».

Ortuer no J1abopaTopHoii padore

Ot4er 1o abOpaTopHO paboTe MPEICTABISICTCS B SJICKTPOHHOM BHJIE. 3allUTa OTYeTa
MpoXoauT B (opMe AOKIaza CTyIEHTa MO BBIMOJHEHHOW paboTe M OTBETOB Ha BOIPOCHI
npernonaBatens. B cimydae, ecnu opopmiieHre oTueTa M MOBEICHHUE CTYIEHTAa BO BPEMS 3aIIUTHI




COOTBETCTBYIOT YKa3aHHBIM TpPEOOBAHMSM, CTYACHT IMOJy4aeT MaKCHMalbHOE KOJIHYECTBO
0asoB.

OCHOBaHMAMH 715 CHIDKEHUS KOJIMYeCTBa OaJJIOB B AMAIIa30HE OT mMax 0 min
SABJISSFOTCSI:

- HeOpeXKHOE BHITIOTHEHUE,

- OTCYTCTBI/Ie BBIBOJOB,

- HapyIIeHHWE CPOKOB MPEAOCTABICHHUS OTYETA.

OTueT HEe MOXKET OBITh IPUHAT U MOJJICKHUT T0PabOTKE B CiIydae:

- OTCYTCTBHSI HEOOXOIMMBIX pa3/IelioB,

- OTCYTCTBHSI HEOOXOMMOTO rpauIecKoro MaTepuaia,

- HEBEPHBIX PE3YJIbTaTOB pacueTa.

KonTpoJsbHbie padoThl

KoHTposnbHast paboTa cOCTOUT U3 2-X 3aJIaHUM.

OCHOBaHUSMU JIJI CHIDKCHUS OICHKH 3a 3aJaHHC SBIISIOTCS:

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

- HEOpEKHOE BHITIOJIHEHHE;

- MHOTOKpaTHOE TIEpeMChIBAaHIE KOHTPOIHHON PabOTHI.

3amaHue He MOKET OBITh 3aCUMTAHO, €CIIU:

- 1aHbI JIBA HEBEPHBIX OTBETA HA TEOPETUUECKUE BOIIPOCHI.

B cootBercTBuM ¢ OamnbHO-peiiTHroBOM crcteMoit BAPC mo mucuumiuHe OTBOIUTCS
100 6ammoB (90 GamioB Ha Tekymue Gopmbl KOHTPOJS U 10 10 6anmoB OTBOAUTCS Ha OOHYCHI),
KOTOpPbIE€ HAKAIUIMBAIOTCS CTYICHTOM B T€UEHUE BCETO CEMECTPA U3YUEHUS TUCUHUILIIUHBI.

OneHnBaHWE CTYJICHTOB Ha 3a4€Te OCYIIECTBISIETCS B COOTBETCTBHE C TPEOOBAHUSMU U
kputepusMu 100-0anpHOM MIKalbl. YUYUTHIBAIOTCS KaK pe3yIbTaThl TEKYIIETO KOHTPOJIS, TaK H
3HAHWS, HABBIKKA U YMEHUS, HEMOCPECTBEHHO TTOKAa3aHHBIC CTYACHTAMH B XO/I€ 3a4eTa.

Texymuii KOHTPOJIb OCYIIECTBISETCS B XOJI€ Y4eOHOTO MpoIecca U KOHCYJIbTUPOBAHUS
CTYJICHTOB, TI0 pe3yJjbTaTaM BBHITIOJIHEHUS CAMOCTOSITEIBHBIX W TEMATHYCCKUX KOHTPOJIHHBIX
pabot. OH mpegycMaTpuBaeT MPOBEPKY TOTOBHOCTU CTYJCHTOB K ITUTAHOBBIM 3aHATHUSAM, OLICHKY
KauyecTBa U CaMOCTOSATEILHOCTH BBITIONHEHUS 3aJaHUl Ha MPAKTHYECCKUX 3aHATHUSAX, MMPOBEPKY
MPABUJILHOCTH PEIICHUS 33]1a4, BEIIAHHBIX HA CAMOCTOSTEIBHYIO MMPOPAOOTKY.

Ha 3auere ocymiecTBisieTcss KOMIUIEKCHAs NIPOBEPKAa 3HAHWW, HABBIKOB W YMEHHI
CTYJICHTOB TI0 BCEMY TEOPETUYECKOMY MaTepHally AUCIUIUIMHBI U C MPOBEPKON MPAKTUYECKHUX
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.

Taduamnna 10 — TexHosroruyeckass KapTa pedTHHIOBBIX 0AJ1J10B 110 IUCHUILIHHE (MOAYJII0)

KonunuecTBo MakcumanbHoe Cpox
KonTponupyemsie .
Ne /i MEDONDHATIS MEPOTIPHUATHIA KOJIMYECTBO npecTa
porp / Gael 0asoB BJICHUS
OcHoBHO¥i 0J10K
1. Buinonnenue 1abopamopHoll 6/10 60 o
pabomwl
2. Buinonnenue konmponvhoii pabomet 1/15 15 pa;;}ycl)ca
3. Tecm 1/15 15
Bcero 920 -

baok 0onycos




KonnuectBo MakcumanbHOE Cpok
Kontponmpyemsie .
Ne n/mn MEPOIPUATHIHA KOJIMYECTBO npencra
MEPOTIPHSITHS
/ 6asl 0amioB BIICHUS
4. Tocewenue 3anamuti 6e3 nponyckos 1 3
5. Ceoespemennoe @vinonHeHnue 6cex | 3
3a0anui
6. Axmusnocmo cmydenma Ha 1 4
3auamuu
Bcero 10 -
UTOoro 100 -
Ta6amuna 11 — Cucrema mrpados (111 0OAHOTO 3aHATHS)
IToka3arenb bann
Onosoanue Ha 3anamue -1
Hapywenue yuebnoti oucyuniunol -1
Hezomosnocms x 3auamuio -2
IIponyck 3anamus 6e3 y8axcumenbHOU NPULUHDYL -2

Tabdauna 12 — IlIkana nepeBoga peldTHHIOBBIX 0AJIIOB B MTOTOBYI) OLIEHKY 32 CeMeCTp
N0 AUCHUILIHHE (MOAYJII0)

Cymma OamioB Onenka no 4-6anapHOM 1IKane

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

3auTeHo

70-74
65-69
06 3 (YIOBIETBOPHUTEIHHO)

Hwmxe 60 2 (HeyIOBJIETBOPUTEIHHO) He 3aureno

HpI/I peaiu3anuu JUCHHUIIINHBI (MOI[y.]'I?I) B 3aBUCUMOCTHU OT YPOBH:A INOATOTOBJICHHOCTU
06yqa}0mnxcsl MOTYT OBITH HCIIOJIBb30BAHbI HMHBIE (I)OpMLI, MCTOAbl KOHTPOJII U OLUCHOYHBLIC
cpeacTrBa, UCXoas U3 KOHerTHOﬁ CUTyalluu.

8. YAEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIST)

8.1. OcHoBHas JuTeEparypa:
l. Mupkun, b. I'. BBenenue B aHanu3 JaHHBIX : y4eOHMK W mpakTukym / b. T

Mupkun. — Mocksa : M3natensctBo Opaiit, 2020. — 174 ¢. — (Boiciiee obpazoBanue). —
ISBN 978-5-9916-5009-0. — Texkct : oanekrponnbiii // 3BC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/450262




2. Teopust  BeposiTHOCTEH W MaTeMaTH4yecKas  CTaTHCTHKA.  [IpakTukym
[DnexTpoHHBIi pecypc]: yuebd. mocobue / M.}O. Maukesuu, H.I1. IlerpoBa, JL.U. Tapycuna -
Munck : PUITIO, 2017. - URL: http://www.studentlibrary.ru/book/ISBN9789855037119.html
(OBC «KoHCynbTaHT CTyACHTAY).

3. Pakurckumii, A. A. MeToIbI MAITMHHOTO O0Y4YeHHUs : ydeOHO-MeToAndecKoe mocoodune /

A. A. Pakutckuil. — HoBocubupck : CuOupckuii rocyJapCTBEHHbIM YHUBEPCUTET TEIEKOMMY -
Hukamii 1 uHpopmatuku, 2018. — 32 ¢. — ISBN 2227-8397. — TekcT : 3IeKTpOHHBIH //
OnekTpoHHO-OMONMMoTeyHass cucrema [PR BOOKS : [caiit] — URL: http:/

www.iprbookshop.ru/90591 .

4. Pamka C., Python n mammuHoe o0y4eHue: kpaiiHe He0OXouMoe 1ocodue 1Mo HOBEM-
el MpeJcKa3aTeNIbHOW aHaJIUTHKE, 00s3aTeNibHOe s Oosee rryOOKOro MOHHMMAaHUS METOJI0-
noruu MammHHOro oOyuenus / Pamxka C. - M. : JIMK Ilpecc, 2017. - 418 c. - ISBN 978-5-
97060-409-0 - Tekcrt : anexrponnsid // DBC "KoncyneranT crynenta" : [caiir]. - URL : https://
www.studentlibrary.ru/book/ISBN9785970604090.html

5. AnHanmu3 naHHbBIX : y4eOHHK s By30B / B. C. MxutapsH [u 1p.] ; o1 penakiuei
B. C. Mxwurapsina. — MockBa : W3parenscrBo IOpaiit, 2020. — 490 c. — (Bnicuiee
obpazoBanne). — ISBN 978-5-534-00616-2. — Texct : anexrponssiii // OBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/450166

8.2. lonoJiHMTEILHAS JIUTEPATYpPAa:

1. Teopus BepositTHOCTEH. [Ipumeps! U 3a1auu [ DNEKTPOHHBIN pecypc]: yueb. mocodue /
Bacunpuuk  M.IKO. - HoBocubupck :  WMsn-so  HITY, 2014. -  URL:
http://www.studentlibrary.ru/book/ISBN9785778224872.html (9bC «KoHCyabTaHT CTyICHTa»).

2. Teopus BEepOSTHOCTEM W MaTeMaTHUeCKash CTAaTUCTHUKA [DIEKTPOHHBIN pecypc| /
baxnua K. B. - M. : JamkoB u K, 2014. - URL:
http://www.studentlibrary.ru/book/ISBN9785394021084.html (3bC «KoncynpTaHT cTyaeHTa»).

3. ®equn, ®©. O. Ananmu3 ganHbiX. Yacte 1. [oAroToBKka JaHHBIX K aHAIM3Y : ydeOHOE
nocobue / @. O. Oenun, ©. O. egun. — MockBa : MOCKOBCKHIA TOPOJICKOM MeIarorndecKuii
yuauBepcuteT, 2012. — 204 c. — ISBN 2227-8397. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHO-
ouonuoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/26444.html

4. bunn, ®psnke YKpolleHue OOJBIIMX JAaHHBIX : KaK M3BJIEKaTh 3HAHHUS M3 MAacCHUBOB
MHPOPMALIUK C TOMOIIBI0 TIyOoKoW aHanmuTHkU / ®Ppsnkc bumn ; mepeBox A. bapanoB. —
Mocksa : Mann, MBanoB u ®@epbep, 2014. — 340 ¢. — ISBN 978-5-00057-146-0. — Texcr :
ANEKTPOHHBIN // DnexTpoHHO-OmbmuoreuHas cucrema IPR BOOKS : [caiir]. — URL: http://
www.iprbookshop.ru/39433.html

5. @nax I1., MammuHoe oOyueHue. Hayka 1 MCKyCCTBO OCTPOEHUS allTOPUTMOB, KOTO-
phie U3BJIEKaroT 3HaHus U3 AaHHbIX / Gnax I1. - M. : JIMK Ilpecc, 2015. - 400 c. - ISBN 978-5-
97060-273-7 - Tekcrt : anextponnsiid // DBC "KoncynsranT crynenta" : [caiir]. - URL : https://
www.studentlibrary.ru/book/ISBN9785970602737.html

8.3. UnTepHeT-pecypchbl, He00X0AMMBbIE /1JI51 OCBOEHHS M CUUILIAHBI (MO1YJIs1)
1 DOnexrponHo-0ubmmoreynas cucrema (ObC) OO0 «llonutexpecype» «KoHcynbTaHT
CTYACHTa». www.studentlibrary.ru.
2 DOnextpoHHOo-0ubaMoTeunas cuctema [IPR BOOKS http:/www.iprbookshop.ru/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHHUE JWCIUATITAHBI
(MOJLY.JIST)

Jns mpoBeneHus 1a0OpaTOPHBIX 3aHATUNH HEOOXOJMMa KOMIIBIOTEpPHAs ayJauTOpus, B
KOTOpPOM OpraHU30BaH JIOCTYI K ceTH VMHTEepHET M yCTaHOBJIEHO MpPOrpaMMHOE oOecredeHUE.
Jlnst mpoBefieHUsT MMyOJMYHON 3aIlUThl MPOEKTOB, HEOOX0IUMa MYJIbTUMEAUHHAS ayJAUTOPHs C


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
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IIPOEKTOPOM.

Bo Bpemst nekuuil Mcmosib3yeTcss HOYTOYK M MpOEKTOop Aisi npe3eHTanuil. CeMuHapbl
IIPOXOJAT B KOMIBIOTEPHOM Kiacce. CiaymaTensiM Kypca PEKOMEHIYETCs HCIIOJIb30BaTh CBOU
HOYTOYKH C yCTaHOBJICHHOM mocienHe Bepcueir Anaconda ans Python 3.7.

Pabouas mnporpamMMa JIUCHMIUIMHBI (MOIYJs) NpU HEOOXOIMMOCTH MOXET ObITh
aJlanTHpPOBaHa JuId 00y4eHus (B TOM YHUCIIE C IPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTMI) JMII C OrpaHWYEHHBIMH BO3MOYKHOCTSMHU 3[0pOBBS, HMHBaNuAOB. [l 3TOroO
TpeOyeTcst 3asBIeHNE 00YUArOIUXCs, SIBISFOIINXCS JTUIIAMU C OTPaHHYEHHBIMH BO3MOYKHOCTSIMU
3/I0pOBbsl, MHBAJIUJAMH, WIM UX 3aKOHHBIX IpEICTaBUTENIEH M PEKOMEHJALMU ICHUXO0JIOro-
MEIUKO-TIeJaroruyeckol komuccuu. [l MHBaIMAOB cojepkaHue pabouell MporpaMMbl
JUCHMIUTUHBL (MOAYJSI) MOKET ONPENeNAThCS TaKKe B COOTBETCTBUU C HHJWBUIYaJbHOU
MporpamMMoOi peaduIuTay HHBaIUAA (MPY HATHYWHN).
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