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1. He.]'lb, 3aJ]aYd U IUIAaHUPYEMBbIC PeE3yJIbTaThbl oﬁyqum[ o

AUCHUIIJINHE
(Lenv u 3a0auu oceoenus oucyuniunvi, coomeemcemeayiouue yeau OIT)

Ue]lblO OCBOCHHA JUCHUITJIIMHBI «AHanmu3 OOJIBIINX JAHHBIX)»» SABJIACTCA
dbopmupoBanre TPO(HECCHOHATHHBIX KOMIIETEHIIMHA, OCBOCHHE TEOPETHUSCKHX
3HAHUM OCHOBHBIX Hay4YHbIX IIPUHOWUIIOB W MCTOAOB  HCCJIICIOBAHUA C
NPUMEHEHUEM TEXHOJOTHA OONBIIMX JAaHHBIX, METOJOB OOpa0OTKM W aHaIu3a
JAaHHBIX; IIOJYYCHHUEC IIPAKTHUYCCKHUX HAaBBIKOB U }’MGHI/Iﬁ p€mcHud 3aJad C
IIOMONIIBKO MAIITMHHOI'O O6Y‘I€HI/I}I 51 HpOIIBPIHYTOfI AHAJIUTHUKU.

3aoauamu JAUCHUITIINHBI SABJIAIFOTCA:

ITO3HAKOMUTH 06yanOHII/IXCSI C OCHOBHBIMH Hay4YHBIMH IIpUHIOUIIAMHU H
MCTOJaMHU HCCICOAOBAHHA, H3YUYUTb MATCMATHYCCKHC MCTOAbI MW aAJI'OPHUTMBI
06pa6OTKH U aHaJIn3a JaHHbIX;

U3YYUTh COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOJOTMU W MPOTrpaMMHOE
obecrieueHue JJI1 aHalIn3a JaHHBIX,

C(l)OpMI/IpOBaTB IMPAKTHUYCCKHC HaBbIKU nu YMCHHA HUCIIOJIB30BAHUA
COBPEMEHHBIX HMH(MOPMALMOHHBIX TEXHOJIOTHM, HEOOXOOUMBIX [UJIsl aHalIu3a
JaHHBIX B PA3JIMYHBIX IIPUKIAIHBIX O6J'IaCT51X;

o0Oy4uuTh  OOydYarolUMXCs  NPUMEHATh  NPUKIAAHOE  IPOrPAMMHOE
O6GCHC‘-I€HI/Ie, B KOTOPEIX P€alM30BaHbl MAaTEMATUYCCKHUE METOAbI N aJITOPUTMEIL,
OCYHICCTBIIAIOIIMUEC PCIICHUC 3aJad aHallu3a JaHHBIX, H€O6XOIIHMI>IX JJIA
HpO(l)CCCHOHaHBHOﬁ ACATCIBHOCTHU.

Komnerenumu u uHIUKATOPHl, HOpMHUpPYEMBIE Y 00YHAIOITUXCS:

KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIITUN KOI[ 1 HAUMCHOBAHUC HHAWKATOpa
[K-2.1
TK-2 Crnioco0eH 1m1aHupOoBaTh U OPraHNU30BbIBATh

aHAJIUTUYECKUE paOOTHI C UCTIOTB30BAHUEM
TEXHOJIOTHI OOJBIINX JaHHBIX

[K-2.2

BrInoyHAET NONHBIN [UKIT PEIIEHU 33734 C
MOMOIIBI0 MAIIIMHHOTO O0YYEHUS U
NPOJABUHYTOW aHATUTHKU

Crnioco0eH oCyIecTBIATh MPOEKTHO-
aHaJTUTHYECKUE paboThI ¢
HCIIOJIL30BAHMEM TEXHOJIOTUHN OOIBIINX
JTAHHBIX ¥ UCKYCCTBEHHOI'O MHTEJUIEKTa

2. Mecto nucuunnHbl B cTpykrype OIl

[IpenmectByromme JOUCIHUILINHBI. «Teopus BEPOSITHOCTEU U
MaTeMaTH4YeCKash CTaTUCTHUKa», «MaremMaTuueckue MOJACIA W METOObI,
«AnTOpUTMHU3ALIUS U TPOTpaMMUpOBaHuE», «llakeTbl MPUKIIAIHBIX NPOTrpaMM U
aHaIu3a JaHHbBIX).

[Tocnenyromue qucuumuinHbl: «[[pOEKTHBIN NPaKTUKYM 10 pa3paboTke
WH()OPMAITMOHHBIX CHUCTEM YIIPABICHUSI M aHAINU3Y JaHHBIX», «[[pon3BoCTBEHHAS
MpakTUKa (MpeAUIIIIOMHAs)».



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI

Jnis ouHO# popmbl 00yUeHHUS

Bun yuebnol paboTh Bcero Bcero Cemectp(bl)
3E 4acoB 7
OBIIAA TPYJOEMKOCTb JUCIHUTIJIMHBI 6 216 216
KOHTAKTHAS PABOTA* 2,9 103 103
AYJIUTOPHAS PABOTA 1,9 68 68
Jlexnuu 0,95 34 34
[IpakTuueckue (CeMUHAPCKUE) 3aHATUS - -
JIaboparopHbie pabOTHI 0,95 34 34
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA 3,1 112 112
[TpopaboTka yuebHOTO MaTepuaia 2,1 76 76
KypcoBoii mpoekt 0 0
Kypcosas pabota 1 36 36
[TonroToBka K MpOMEKYTOYHOM aTTECTAIIH 1 36 36
[TpomesxyTouHas aTTeCTalus: C
KP

Jiist 3a0uHOM (hopMBbl OOYUEHUS

Bun yuebHo# paboThl Bcero Bcero Cemectp(bl)
3E 4acoB 5
OBIIAA TPYAOEMKOCTDH ANCHUITJIIMHBI 6 216 216
KOHTAKTHAS PABOTA* 1,9 71 70
AYJIUTOPHAS PABOTA 0,8 30 30
Jlexun 0,5 18 18
[IpakTuueckue (CeMUHAPCKUE) 3aHATUS - -
JlabopaTopHbIie pabOTHI 0,3 12 12
CAMOCTOSATEJIBHASA PABOTA OBYYAIOUIETOCA 4,9 177 177
[TpopaboTka yueOHOTO MaTepuaia 3,7 141 132
KypcoBoii npoekT - -
Kypcosas pabota 1 36 36
[TonroToBKa K MPOMEKYTOYHOM aTTECTAIIH 0,3 9 9

[IpomexxyTouHas arrectanus:

KP




3.2. Conep:kanue IMCHMILUIMHBI, CTPYKTYPHPOBaHHOE MO pa3zjaeiam
BHJaM 3aHATHH

Jnis ouHO# popmBbl 00yUeHHUS

Pacnpenenenue
§ prI[OGMKO(E’TI/I IO BUJAAM VHIeKCHI
& yueOHOU paboThI ®dopmbl U
Pasnensl & WHJIUKAaTOPOB
© ~ O e} BUJ
JTUCHUTITUHBI o S S = < hopMHUpyeMBIX
8 = =3 > 9. | KOHTpOJIA .
A < < g KOMIIETEHITHH
2 S el &
= o
Paznen 1. UncTpymeHThI 18 4 4 10
MaTeMaTHYeCKOM TK1 I1K-2.1,
CTAaTUCTHUKH aHaIM3a T1IK-2.2
JAHHBIX.
Paznen 2. Buzyanuzanus 8 2 2 4 TK1 [1IK-2.1,
JAHHBIX T1IK-2.2
Pasnen 3. IToaroroska 8 2 2 4 TK1 [1IK-2.1,
TAHHBIX TIK-2.2
Pasnen 4. 3amaun 48 12 12 24 TK2 [1K-2.1,
perpeccuu I1K-2.2
i/[a?:ﬁ: lOBaHI/Ie o * ’ 1 TK2 IIK-2.1,
AACIHD TK-2.2
BPEMEHHBIX PSI0B
Pasgen 6. CHikenne 8 2 2 4 TK? [1IK-2.1,
pa3MEpHOCTH I1K-2.2
Pazgen 7. 3agaun 18 4 4 10 TK3 I1K-2.1,
KJaccuukanuu I1K-2.2
Pasnen 8. Heiiponnsie 18 4 4 10 TK3 [1IK-2.1,
CeTH T1K-2.2
Kypcosas pabora 36 36 [1K-2.1,
OMxp TTK-2.2
DK3ameH 36 36 I1K-2.1,
OM 3 TK-2.2
HUTOTIO 216 34 34 112
Jiist 3a04HOM (hOpMBI 0OYUEHUS
Pacnipenenenue
8 TPYAOEMKOCTH 110 BHAAM
o
S y4eOHOM paboThI ®opMsI 1 Mupexcer
Pasnensl - WHMKATOPOB
° = S . < BHUJI
IIACIIATUIAHEL = = 2 o S (bopMUpyeMbIX
o = (¥ 3 Q. | KOHTpPOJIA .
2 . . : KOMIIETEHITHH
aa o Lg o, =
= = = S
Paznen 1. UHCTpyMEHTHI 14 2 1 11
MaTeMaTHIeCKOH MK-2.1,
CTAaTUCTUKH aHAJIN3a TK1 [K-2.2
JIAHHBIX.
Paznen 2. Buzyanuzanus 14 2 1 11 [IK-2.1,
TK1
TAHHBIX [1K-2.2




Pasnen 3. [Toaroroska 20 2 2 16 TK1 [1IK-2.1,
TAHHBIX [1IK-2.2
Pasznen 4. 3agaun 53 4 2 47 TK? [1IK-2.1,
perpeccuu I1K-2.2
P . 2 2 2 1
Mag)l:[[:ﬁ:pOBaHHe ° ° TK2 TIK-2.1,
I1K-2.2
BPEMCHHBIX PSJIOB
Pasznen 6. Cumxenue 20 2 2 16 [1IK-2.1,
TK2
pa3MepHOCTH I1K-2.2
Pasznen 7. 3agaun 20 2 2 16 TK3 [1IK-2.1,
KJ1accupuKauu I1K-2.2
Paznen 8. Heitponnsie 10 2 8 TK3 [1K-2.1,
cetu [1IK-2.2
KypcoBas pabora 36 36 IK-2.1,
OMxp TK-2.2
DK3aMeH 9 9 [1IK-2.1,
OM3 TK-2.2
HUTOI'O 216 18 12 177

3.3. Coaep:xkanue AUCHUILTUHBI

Paznen 1. UHCTpyMEHTHI MATEMATUYECKON CTATUCTUKHU aHAJIN3a TAHHBIX

Tema 1.1. TouyeyHoe U UHTEpPBAJIbHOE OLCHWBAHUE XaPAKTEPUCTHUK
CIIy4ailHbIX BEJIUYHUH

[Ipeamer, nenu u 3agaud AUCHUILUIMHBI. OCHOBHBIE HAy4YHBIC MPUHIIMIIBI U
MeToAbl 00paboTku M aHanmm3a AaHHbiX. OOmactu npumeHeHUs. OCHOBHBIE
HMCTOYHUKU HH(POpMAIIUU, HEOOXOIUMBIE ISl MPOGECCHOHAIBHON eI TEIbHOCTH.
MaremaTudeckre MeTo 16l 00padOTKH M aHAIN3a U(PPOBBIX JaHHBIX.

Cratuctuyeckass oOleHKa. ToO4YedHO€ U HHTEPBAJIBHOE OIICHHWBAHUE.
CaotictBa ouieHOK. TouHnocTe. HagexHocTh. JJoBepuTENbHBIN HHTEPBAI.

Tema 1.2. IIpoBepka CTaTUCTUYECKUX THIIOTE3

[Tonsitue craructuueckor runotesbl. Kputnueckas obnacte. Kpurnueckue
Touku. OMmMUOKK TMEepPBOTO U BTOPOTO pojia. YPOBEHb 3HAYUMOCTU. MOIIHOCTH
kpurtepusi. CpaBHEHUE AUCIIEPCUN JBYX T€HEPATIbHBIX COBOKYITHOCTEM.

Paznen 2. Buzyanuzanus JaHHBIX

Tema 2. Busyanuzanus JaHHBIX

I'paduueckas BU3yaIN3aIIUs JTAHHBIX c WCIIOJIb30BaHUEM
CHCIMAIU3UPOBaHHBIX Tpaduyeckux makeroB W Python Notebook mns
npodeCCUOHAIBHON BU3yalu3alluy U aHau3a JaHHbBIX.

Paznexn 3. [loaroroska naHHBIX

Tema 3. [TonroroBka JaHHBIX

Hcnonb30BaHre pa3auyHbIX UCTOYHUKOB JAHHBIX. TEXHOJIOTUSl MOJyYEHUE
JaHHBIX M3 0a3 JaHHBIX ¢ momolnbio SQL 3ampocos. IIpenoOpaboTka TaHHBIX.
OuncTKa JaHHBIX.

Paznen 4. 3agaum perpeccun

Tema 4.1. JIuneitnas perpeccus

Cneundukanust monenu. [locTpoeHue IUHEHHON perpeccud MeETOA0M
HaMMEHbIIMX KBaAparoB. OneHka kayecTBa mojenu. CBoiCTBa, SKOHOMUYECKAs
WHTEpIIpeTalsT M OIlEHKa MapaMeTpoB JMHEWHOrO0 YpPaBHEHUS PETPECCHUMU.



[IpoBepka THUHOTE3 O 3HAYMMOCTH PETPECCHOHHOW MOJEIM W IPOBEpPKa
3HAYMMOCTH €€ napamerpoB. Kpurepuu CteroneHTa u @umiepa.

HNHTepBansl Ipor{o3a no JUHEWHOMY ypaBHEHHUIO perpeccuu. [loctpoenue
JIOBEPUTEIIbHBIX HWHTEPBAJIOB JUIsl TMPOTHO3UPYEMBIX 3HaueHuil. CTaHmapTHbIE
omnOku kodppuimenToB perpeccunt. CpeliHss OIMOKa anpOKCUMAIUH.

Merton rpaIuEHTHOTO CITyCKA.

Tema 4.2. Henuneiinas perpeccus. Jloructuyeckas perpeccus.

Henuneiinas perpeccusi. OcHOBHbIE MojJend. BpiOOp 3aBUCHUMOCTH.
Jluneapuzauus HEIUHEHHBIX 3aBUcCUMOCTed. (Cxema NPUMEHEHHS METoja
HaWMEHBIINX KBAJIPATOB B HETMHEHHBIX MOJIEIIAX.

Koppensuust  nns HenuHeiHo — perpeccuu.  Cpeansii  omumOka
anIpoKCUMAaIUU.

Paznen 5. MonenvupoBanue BpEMEHHBIX PsIOB

Tema 5. MoaenupoBaHue BpEMEHHBIX PsIIOB

[lonatue BpemeHHOro psga. OCHOBHBIE DJIEMEHTBl BPEMEHHOIO psJa.
ABTOKOppEJALMSA yPOBHEM BPEMEHHOIO psiia W BBIABICHHE €T0 CTPYKTYPBL.
Koppenorpamma.

Br160p Bua 3aBUCUMOCTH. AHaJIN3 KayecTBa MOJECIIH.

MonenpoBanue CE30HHBIX KojeOaHuH. ODIMMHUHUPOBAHUE CE30HHOU
KOMIIOHEHTBI. AJINTHBHAasg MOJAENb. MOAENUPOBaHHUE CE30HHBIX KOJEOAHUU C
NOMOUIbI0 MYJIBTUIIMKATUBHON Mojenu. [IpumMeHeHne (QUKTUBHBIX NEPEMEHHBIX
JUTSL MOJIETTMPOBAHMSI CE30HHBIX KOJIeOaHU

Paznen 6. CHmxeHne pa3sMepHOCTH

Tema 6. MeTobl CHIKEHUS pa3MEPHOCTH

3agaun CHUKEHUS pa3MepHOCTH. KOMIIOHEHTHBINM aHanu3. MeTo1 TJIaBHBIX
KOMIIOHEeHT. Kpurepunm npumenumoctd Merona: kpurepud Karizepa—Meiiepa-
OnkuHa, kputepuil baptierra. BeiOop uncia rmaBHbIX KOMIIOHEHT: KyMYJISTUBHAs
nucrepcusi, COOCTBEHHbIE 3HAUEHMsI TJIAaBHBIX KOMIIOHEHT, TpaduK «KaMEHUCTOU
ochIl». MeToJ OpTOrOHAJIBHOTO BpalleHWs BapuMakc. Marpuna (QakTOpHBIX
Harpy3ok. HTepriperanys TiIlaBHbIX KOMIIOHEHT.

Paznen 7. 3agaun knaccudukanmum

Tema 7. 3amauu knaccuuKauu

Knaccudukanusa Merogamu OMHAPHON M MHOKECTBEHHOU PErpeCcCUu.

Knactepnsiii aHanu3. 3ajadyd KJIACTEPHOrO aHaiu3a. Mepbl pacCTOSHUA.
Anroputmel kiactepuzanu. @opMsl KinactepoB. Mepapxudeckas KiacTepu3anus.
Knacrepuzanus K-cpeaaum.

OueHka kayecTBa KJIaCcTEPU3aLUU.

Paznen 8. HeiipoHHsle cetu

Tewma 8. Heliponnsle cetu

OCHOBHBIC TOHATHSI HEHMPOHHBIX ceTed MU Tumbl cerei. Kmaccel 3amad,
pelIacMbIX € NOMOLIBIO HEUPOHHBIX cered. [locTpoeHne HEWpOHHOU ceTh U
oOyueHue HelpoHa. [IpuMep mpuMeHEHUs HEUPOHHBIE CETH ISl PEIICHUS 3a/lauu
perpeccum.

3.4. TemaTu4eCKUH NJIAH NPAKTUYECKHUX 3aHATHI
JlauHbIi BuA pabOThI HE MPEAYCMOTPEH YUYEOHBIM MJIAHOM



3.5. TemaTn4yeckuii NJIaH JJaOOPaTOPHBIX padoT

Tema 1.1. ToueyHoe U UHTEpPBaJbHOE OLCHUBAHUE XapPAKTEPUCTUK
CIIy4aliHbIX BEJIMYUH

Tema 1.2. [IpoBepka CTaTUCTUUECKUX TUIIOTES

Tema 2. Busyanuzanus JTaHHBIX

Tema 3. IloaroroBka JaHHBIX

Tewma 4.1. JIuneitnas perpeccus. OT60p (pakTOpoB, OlIEHKA 3HAYUMOCTH

Tema 4.2. Henuneitnast perpeccusi. Mogenu OunapHoro Bbibopa. Mopens
MHO>KECTBEHHOTO BhIOOpa

Tema 5. ABTOKOppeNALIMOHHAsA (PYHKIIUS U CTPYKTYypa BpEMEHHOTO psijia

Tema 6. MeTOoJI TJ1aBHBIX KOMIOHEHT

Tema 7. KnactepHblil aHanu3

Tema 8. HelipoHHsie ceTu

3.6. KypcoBas padorta

[IpumepHbIii IepedeHb TEM ISl BBIOJHEHUS KYPCOBOM pabOThI

1. HccnenoBanue 3aBUCUMOCTH JI0XOJOB OT MHBECTHIIMM, MOTYYEHHBIX IO
BHEIITHEAKOHOMUYECKOM IEATEIIBHOCTH OT IIPSAMBIX MHBECTULUI 32 TPaHULLY

2. HccnepoBaHue 3aBUCUMOCTH UMIIOPTa TOBAPOB OT 3KCIOPTa TOBApOB

3. HccnenoBanue 3aBUCHMOCTH HMMIIOPTa TOBAapOB M YCIYT OT 3KCHOpTa
TOBapOB U YCIYyT

4. WccnenoBaHue 3aBUCHUMOCTH CpeHEH 1eHbl 1 kB. M 0Oweil miomaau
KBAapTUP HAa DPBIHKE >XUJIbA OT CPEAHEMECSYHOW HOMHUHAIBHOW HAYUCICHHOU
3apa0OTHOM TJIAThI

5. MHccnepoBaHue 3aBHCUMOCTH CTOMMOCTH (DMKCHUPOBAHHOIO Habopa
NOTPEOUTENBCKUX TOBAPOB U YCIYT OT CPEAHUX MOTPEOUTENIHCKUX LIEH Ha TOBAPHI,
peanu3yemMble Ha PO3HUYHBIX PhIHKAX

6. VccnenoBaHne 3aBUCUMOCTU CPEIHHUX MOTPEOUTENBCKUX 1IeH (Tapu(oB)
Ha TOBapbl MU YCIYTd OT CTOMMOCTU (PUKCUPOBAHHOIO HAaOOpa MOTPEOUTENBCKUX
TOBapOB U YCIYT

7. VccnepoBaHue 3aBUCHMOCTH KBapTajbHBIX MHIEKCOB MOTPEOUTEIBCKUX
ueH u BBII B yactu orutara tpyna

8. HM3ydeHue 3aBUCMMOCTH 4YHCIA MPECTYIUICHUH OT CpeJHEeIyIIEeBbIX
JI0OXOJ0B HACEJICHHUS

9. HccnepmoBaHune — 3aBUCMMOCTH  MEXIy  BaJloBOW  J100aBJIEHHOM
CTOMMOCTBIO B OCHOBHBIX LI€HAaX M YHCTHIMU HaJOraMyd Ha IPOU3BOACTBO H
UMITOPT

10. UccnenoBanre  3aBUCUMOCTH  3aJ0JDKEHHOCTH 1O KpeIuTam
WHIUBUYJIbHBIX MPEAIPUHUMATENEH OT 00beMa BbIIAHHBIX KPEIUTOB

11. UccnenoBanre 3aBUCUMOCTH  MEXIY pacxojJamMH Ha KOHEYHOE
noTpedeHre U CPEAHUMU NOTPEOUTENBCKUMU LIEHAMU

12. UccnenoBaunue 3aBUCUMOCTH MEXKITY N3MEHEHUEM 3aI1acoB
MaTepUaIbHbIX OOOPOTHBIX CPEJCTB M (PMHAHCOBOW JIEATENBHOCTBIO B CTPYKTYype
BBII



KPEIUTOB U MPOCPOYEHHON 3a10JKEHHOCTBIO

13. UccnenoBanre B3aWMOCBSA3M  MEXKIY OOBEMOM MPEIOCTaBICHHBIX

14. I/ICCJIGI[OBaHI/Ie JAUHAMHUKHU POKIAACMOCTH B 3aBHUCUMOCTH OT AOXOI0B
HaCCJICHUA

15. Ananus

3aBUCHUMOCTHU

obopoTta

PO3HUYHOU

NpCANPHUATUAMU U OpraHnu3alsaAMHA OT ACHCIKHBIX JJOXO0J0B HACCICHUA
Taxxe CTYACHT MOXKCT IIPCHIIOKUTD CO6CTB€HHYI-0 TEMY HCCIICOOBAHUSA IIPH
YCJIOBHUH COTJIACOBAHHA C PYKOBOJAUTCIICM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

TOPTOBIIN

BCEMU

OneHnBaHue pe3yibTaToB OOYYEHHS MO AMCLUUIUIMHE OCYIIECTBISETCS B
paMKax TEKYILIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCcTallid, MPOBOJUMBIX I10
oampHO-perTuHroBoi cucreme (bPC).
[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS MO JUCHUILINHE:

YpoBeHb c(hOpMUPOBAHHOCTH KOMITETEHIUHU(MHINKATOPA
JIOCTH>KCHHS] KOMIIETEHIIUU

Huxe

3artanupoBaHHbie| Bbicoxui Cpennuit Hu3zkuit
Kon Kon 3L TATEL CpeaHEro
KOMIIE-| MHAMKATopa £6y‘}I]eHI/I$I o ot 85 10 100| or 70 mo 84 | ot 55 mo 69 or 0 mo 54
TEHLMH KOMIICTCHLIUI IIIkama oreHUBaHUS
I JHUCIUTILIMHE I
YAOBIET- HEYJI0B-
OTJIUYHO XOPpOIIIO
BOPHUTEJIHLHO |JIETBOPUTEILHO
3a4TCHO HE 3a4TEHO
3HATh:
2 8 S v
= . OBJICTBOPH
&2 X Xopomui e 1Bop
S T 2 OBCHE TEJIbHBIN
] o
8. 8 = OTnHYHBIH zlli)aHHﬁ 5 YpOBEHB ypOBeE“’
29 E = YPOBEHb oBreMe 3HaHUil B SHaHHH HIDKC
& N
22 Sz METO/IbI SHAHWH B ) obBeme, IpeIbIBISIEM
S 2 S = OpraHHU3aIiH 5 COOTBETCTBY BIX
= a K oobeme, COOTBETCTBY
B =0 AHAIIUTHYECKHUX FOIIEM MHHUMAJIbHBI
= S £ COOTBETCTB FOIEM
= & 25 pacyeToB npu nmporpamme X
5 2 3 YIOIEeM nporpaMmme o
= 28 paborte ¢ porpane | TOATOTOBKH, | e TpeOOBaHUH,
I% = E\g OOJIBIIMMH porp HECKOJIBKO A > | IMEIOT MECTO
MTOJATOTOBKHU MHOTO o
3 < s 5 JTAHHBIMUA 6?3 HECYIIECTBEH TIEIBIN PSIJT
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OuneHouHble MaTepuanbl I MPOBEACHUSA TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHOM arrectauuu npuseneHsl B [Ipumnoxennn k pabodeid mporpamme
JUCUUTUINHBIL.

[TosHBIM KOMIUIEKT 33IaHUN U MAaTEPHAIIOB, HEOOXOAUMBIX JJIsi OI[CHUBAHHUS
pe3yNbTaTOB 00YUYCHHMS 110 AUCHUIUIMHE, XpaHUTCS Ha Kadenpe pa3paboTyuKa.

5. Y4eOHO-MeTOIM4YecKoe U UH(POPMALMOHHOE o0ecTiedeHHe JUCHUILIHHbI

5.1. YueOHO-MeTOAMUYECKOE 0O0€ecIIeYeHHue

5.1.1. OcHoBHas nuTeparypa

1.

[ImoTtHukoB, A. H. DmemeHTapHas TeopHs aHalIM3a U CTATUCTUYECKOE
MOJIEIMPOBaHNE BPEMEHHBIX PsIZIOB : yueOHOe rmocobue ais By30B / A. H.

[InotHukoB. — 2-e¢ u3n., ucnp. u jaon. — Cankrt-Ilerepoypr : Jlaus,
2021. — 212 c. — ISBN 978-5-8114-7748-7. — TekcT : 31eKTPOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cUcCTeMA. — URL:

https://e.lanbook.com/book/179030.

Uypakos, E. I1. BBegenue B MHOroMepHbI€ CTaTUCTUYECKHUE MeTO bl / E.
I1. UypakoB. — 3-e uzn., crep. — Cankr-IletepOypr : Jlans, 2023. —
148 ¢. — ISBN 978-5-507-47141-6. — Texcr : snexTpoHHbIi // JIanb :
AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/330530.

Koctpomun, A. B., DkxoHomerpuka : ydeOHOe mocoboue / A. B.
Koctpomun, P. M. Kynnakusn. — Mocksa : KnoPyc, 2021. — 228 ¢. —
ISBN 978-5-406-08124-2. — URL.: https://book.ru/book/939179. —
TEeKCT : 3JIEKTPOHHBIN.

5.1.2.JlonnonHUTENBHAS TUTEPATYPA

1.

Kak yctpoen Python. T'mn ansa pa3paGoOTYMKOB, MPOTPaAaMMHUCTOB U
MHTEPECYIOMUXCcsl : crpaBouHoe uzganue / M. Xappucon. - CII6. :
[Tutep, 2019. - 272 c. - URL: https://ibooks.ru/bookshelf/359217. - ISBN
978-5-4461-0906-7. - TeKcCT : 2IEKTPOHHBIM.

Heitponnbie ceTv, reHEeTUYECKUE aJTOPUTMbI M HEYETKUE CHUCTEMBI :
HayyHoe u3nanue / JI. PytkoBckas, M. [lununsckuii, JI. PyTkoBCKU ;
nep. ¢ noia. W. JI. Pynunckoro. - 2-e¢ u3a. - M. : T'opsuas nuHus -
Tenexom, 2013. - 384 c. - URL: https://ibooks.ru/bookshelf/334029. -
ISBN 978-5-9912-0320-3. - TeKcT : 3JeKTPOHHBIH.

XmuHenko, JI. B. [IpakTtuka HEMpOCETEBOTO MOIETUPOBAHUS | YUeOHOE

nocobue st By30B / JI. B. XumBHenko, @. A. [larakoBud. — 2-¢ u3j.,
crep. — Cankr-IlerepOypr : Jlans, 2021. — 200 c. — ISBN 978-5-8114-
8264-1. — TekcT : anekTpoHHbIH // JlaHb : 3MEeKTPOHHO-OMOIMOTEYHAs

cuctema. — URL.: https://e.lanbook.com/book/173811.


https://e.lanbook.com/book/179030

5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

n/ HaumeHnoBaHMe 31EKTPOHHBIX U UHTEPHET-PECYPCOB Ccpuika
11
1 | DaekTpoHHO-0MbOaHOTeUHAs cucTema «JIaHpy https://e.lanbook.com/
2 | DnexTpoHHO-OMbIMOTeHas crcTemMa «1books.ruy https://ibooks.ru/
3 | DnekTpoHHO-OMbNIHMOTEYHAas cucTeMa «DOooK.ruy https://www.book.ru/
4 | Tlopran «OTKpbITOE 00pa30oBaHUE https://npoed.ru
5 | Poccuiickasi HanlMOHaNIbHAsE OMOIMOTEKA https://nir.ru/
6 | KubepJlennnka https://cyberleninka.ru
7 | Texunyeckas OMOIMOTEKA https://techlibrary.ru
8 | HarmonanpHas sanektponnas oubnmuoreka (HOB) https://rusneb.ru/
9 OmnnaitH-kype “Ilpukinagnoe nporpaMMHUpPOBaHUE HA https://openedu.ru/course/urfu/
si3p1ke Python”. PYAP
10 | Real Python Tutorials https://realpython.com
11 | Jake VanderPlas. Python Data Science Handbook https.//Ja_kevdp.glthub.|o/Pytho
nDataScienceHandbook
12 | Jeroen Janssens. Data Science at the Command Line https:// vyww.datasuenceattheco
mmandline.com/
https://www.deeplearning.ai/wp
13 | Andrew Ng. MLOps: From Model-centric to Data- :content/uploads/2021/06/MLO
centric Al -
ps-From-Model-centric-to-
Data-centric-Al.pdf
https://spark.apache.org/docs/la
14 | Spark SQL, DataFrames and Datasets Guide test/sql-programming-
quide.html
15 | I'yra Akanemust https://scholar.google.ru/
5.2.2. Ilpodeccuonanpabie 0a3pl gaHHBIX /| MHDOpMaMOHHO-CIPaBOYHBIC
CUCTEMBI
No Pexum
/ HaI/IMCHOBaI-%I/IC HpO(I)CCCI/IOHaHLHBIX AI[pCC nocTyna
o a3 JaHHBbIX
1 OdunuanpHBI THTEPHET-TIOPTAJ MPABOBOM http://pravo.gov.ru | http://pravo.gov.ru
nHhopManuu
2 CrnipaBouHas TipaBOBasi CUCTEMa http://consultant.ru | http://consultant.ru
«Koncynprant [1mroc»
3 CripaBOYHO-IIPaBOBask CHCTEMA I10 http://garant.ru http://garant.ru
3aKOHOJaTeNbCTBY PO
4 Applied Science & Technology Source. http://search.ebscoho | http://search.ebsco
EBSCO publishing st.com host.com
5 | Wiley Online Library http://pnlinelibrary.w http://pnlinelibrary
iley.com/ .wiley.com/
6 | Hayunas snexTpoHHas OMOnIroTeKa http://elibrary.ru http./lilljlbrary.
7 | Poccwmiickasi rocygapcTBeHHas: OMOIMOTEKA http://www.rsl.ru http://www.rsl



https://e/
https://www.datascienceatthecommandline.com/
https://www.datascienceatthecommandline.com/
https://www.deeplearning.ai/wp-content/uploads/2021/06/MLOps-From-Model-centric-to-Data-centric-AI.pdf
https://www.deeplearning.ai/wp-content/uploads/2021/06/MLOps-From-Model-centric-to-Data-centric-AI.pdf
https://www.deeplearning.ai/wp-content/uploads/2021/06/MLOps-From-Model-centric-to-Data-centric-AI.pdf
https://www.deeplearning.ai/wp-content/uploads/2021/06/MLOps-From-Model-centric-to-Data-centric-AI.pdf
https://www.deeplearning.ai/wp-content/uploads/2021/06/MLOps-From-Model-centric-to-Data-centric-AI.pdf
https://spark.apache.org/docs/latest/sql-programming-guide.html
https://spark.apache.org/docs/latest/sql-programming-guide.html
https://spark.apache.org/docs/latest/sql-programming-guide.html
https://scholar.google.ru/
http://search.ebscohost.com/
http://search.ebscohost.com/
http://search.ebscohost.com/
http://search.ebscohost.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.rsl.ru/

Ne Pexum
HaumenoBanue npodheccrnoHanbHbIX
1/ Anpec JIOCTYTIa
I 0a3 mJaHHBIX
ru
8 MG}K,I[YHapO,I[Haﬁupe(bepaTI/IBHaﬂ 0a3a JaHHBIX http://www.zbmath.org http://www.zb
Hay4HbIX n3nanui ZboMATH math.org
http://
9 Me}KHyHapOHHaHUpeq)e.paTm%Haﬂ basa panHEIX http:// link.springer.com | link.springer.c
Hay4HbIX u3ganuii Springerlink om
10 | O6pa3oBarebHbI TOpTAI http://www.ucheba.com LD/ Awww. i
heba.com

5.2.3. JIUIICH3MOHHOE ¥ CBOOOJHO PACHpOCTPaHIEMOE IMPOrPAMMHOE

obOecreueHue JUCITMITIIMHBI

Haumenosanue PexBusutel
No Crnioco6 pacripocTpaHeHus
n/n HPOTPaMMHOTo (sTUTIeH3MOHHOE/CBOOOTHO) HOATBEPIIAIOTIIX
obecrieueHus JIOKYMEHTOB
OnepanonHas [Tonb3oBarensckas omnepauuonHas | Jlorosop Nel33/2021 or
cucrema  Microsoft | cucrema 12.10.2021, nuneHsuap -
Windows 10 3A0  «Codt  Jlaiin
1 Tpelin», Tun  (BUA)
JUIEH3UU -  HEHUCKIL.
IIpaBO, CpPOK JIEUCTBUSA
JIUIIEH3UH - OECCPOUHO
Microsoft Office 2019 | ITakeT 0(UCHBIX MPHIOKESHUI Horosop Nel33/2021 or
12.10.2021, nuuensuap -
3A0 «Codpr  Jlaiin
3 Tpeitny», THI (Bu)
JUNCH3UU -  HEHUCKIL
MpaBoO, CpPOK JeHCTBHS
JIUIIEH3UH - OECCPOUHO
LMS Moodle IO ana sddextuBHOrO oOHNaNH- | CBOOOHAS JIMIIEH3HS,
B3aMIMOJICHCTBUS TIpENoaBaressl u | TUN (BHI) JIMICH3UU -
4 CTyJeHTa HEUCKJ. TpaBO, CPOK
JICICTBUSA ~ JIMICH3UU -
OeccpovHoO.
5 | Visual Studio Express WHCTpyMEHT co31anust https://visualstudio.micr

PUI0KESHU N osoft.com/ru/vs/express/

6. MatepuajbHO-TEXHUYECKOE 00ecneYeHrue QU CIUTITHHbI

HaumenoBanue HaumenoBanue yueOHOM [TepeueHp HEOOXOIUMOTO OOOPYIOBAHUS U
BUJIa YIEOHOM ayJUTOpPHUH, TEXHUYIECKHUX CPEJICTB O0YUCHHUS
paboThI CIEeLUANTU3UPOBAHHON
naboparopuu
Jlexuun VYuebHas ayuTopus s Crnenuanu3upoBaHHass  y4yeOHas  MeOerb,
MIPOBEICHUS 3aHATHIA TEXHUYECKHUE CPENICTBA OOyUEHHSI, CITyKallne
JIEKIIMOHHOTO THIIA JUI TIpeACTaBiCHUs y4yeOHOW HWH(pOpMaLuu
OonpIo  aymutopuu  (MYJIBTHMEIUHHBINA
MIPOEKTOP, KOMITbIOTEp (HOYTOYK), 3KpaH),



http://www.rsl.ru/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.ucheba.com/
http://www.ucheba.com/
http://www.ucheba.com/

HaumenoBanue HaumenoBanue yueOHOIM [TepeueHp HEOOXOIUMOTO OOOPYIOBAHUS
BUJIa YIEOHOM ayJIUTOPHUH, TEXHUYECKHUX CPEJICTB O0YUCHUS
paboThI CIeHUANTU3UPOBAHHON
JabopaTopun
JIEMOHCTPAIIMOHHOE 000pYy0BaHUE, Y4eOHO-
HarJISIHBIC TIOCOOUS
JlaGopaTopubie |YueOHas taboparopust Crenuanu3upoBaHHOE naboparopHoe
paboThI POrpaMMHOM WHXECHEPHH, | 00OpyAOBaHHE IO NpodwIr JabopaTopuu
ayn. B-608 MIPOrPaMMHOMN WHXCHEPUH,

crienMaau3upoBaHHas ydeOHas mebens Ha 50
MOCaJOYHbIX MecT, 24 KOMIIbIOTEpa C
BO3MOXKHOCTBIO BbIXOJa B MHTepHeT u
obecrnieueHreM JocTyna B BUOC,

TEXHUYECKUE cpencTBa o0Oy4deHus
(MyabTUME IUHHBIN IIPOEKTOpP,
MYJIbTUMEANIHAS JIOCKa, MOHOOJIOK),

HEOOXO0MMOE JIMIICH3UOHHOE TPOTpaMMHOE
oOecrieueHue

Kommnsrorepnslii knacc,
ayn. B-610

Crenmanu3upoBaHHas yaeOHas Mebenb Ha 42
IOCaJOYHbIX MecTa, 17 KOMIBIOTEPOB C
BO3MOXHOCTBIO BBIXOJa B VIHTEepHET W

o0ecrieueHrueM JIOCTyTIa B OHOC,
TEXHUYECKHE cpeacTaa o0y4yeHHs
(MyTBTUMEIMHHBIA TPOEKTOP, OJKpaH IS
IPOEKTOpa,  MOHOOJIOK),  Heo0XoauMoe
JMIIEH3MOHHOE MTPOrpaMMHOE obecrieueHue
VYyebnas nmadoparopust Crenuann3upoBaHHOE nabopaTopHoe
MH(OPMAaIMOHHOM o0opyoBaHue Mo Npoduito J1abopaTopuu
0€301acHOCTH, MH(POPMAITUOHHOMN 0€30macHOCTH,
ayn. B-615 criellManu3upoBaHHas yueOHas mebenb Ha 35

MIOCaJOYHBIX MECT, |5 KOMIBIOTEPOB C
BO3MOXXKHOCTBIO BbIXOZa B VHTepHer u
oOecrieueHreM JIOCTYyTIa B OUOC,

TEXHUYECKHE CpencTBa o0Oy4deHus
(MyaIBTUME TUHHBIN IIPOEKTOpP,
MyJIbTUMEANITHAS JIOCKa, MOHOOJIOK),

HEOOXOAUMOE JIMIIEH3MOHHOE TMPOrPaMMHOE
oOecrieueHne

KommnsrorepHslii knacc,
ayn. B-617

CrneunanusupoBaHHas yueOHas mebenp Ha 24
MIOCAJOYHbIX MecTa, 21 KOoMIblHOTEp C
BO3MOXXHOCTBIO BbIXOJa B VHTepHeT u
obecreyeHnemM JOCTyIIa B SUOC,
HE00X0MMOE JMIEH3UOHHOE MPOrpaMMHOE
obecrieyeHue

KommnsrorepHslii knacc,
ayn. B-619

CrneunanusupoBaHHas yueOHas mebenp Ha 26
MOCaJOYHbIX MecT, 21 KOMIbIOTEp C
BO3MOKHOCTBIO BBEIXojma B HHTepHeT U
o0ecreyeHnemM JOCTyIIa B SUOC,
HEOOXO/MMOE JIMIIEH3MOHHOE TPOTrPaMMHOE
obecrieyeHue

KomnberoTepHslii kiacc,
ayn. B-621

Cnenmanmu3upoBaHHas yaeOHass mebenb Ha 35
MOCaJOYHBIX MeCT, 13 KOMIOBIOTEpOB C




HaumenoBanune
BHJIa y4eOHOH
paboThI

HaumenoBanwne yaeOHOIM
ayJIuTOpUH,
CIeLUaIU3UPOBAHHON
JabopaTopun

[TepeueHp HEOOXOIUMOTO OOOPYIOBAHUS
TEXHUYECKHUX CPE/ICTB O0yUEeHHUs

BO3MOXXHOCTBIO BBIXOJa B VIHTEepHET W
o0ecrieueHrueM JIOCTyIa B OHOC,
TEXHHYECKHE CpencTBa o0ydeHus
(MyJTbTUMEIUMHBIA TMPOCKTOpP, OSKpaH s
MPOEKTOpa,  MOHOOJIOK),  HEOOXOqUMOe

JUICH3MOHHOC IPOTrpaMMHOE obecrieueHue

VYyeOHnas nabopaTopust
PEHH)KUHUPHUHTA U
yTnpaBieHus: OuzHec-
IPOIIeCCaMH,

ayn. B-623

Criennanu3upoBaHHOE naboparopHoe
obopynoBanue 1o mpoduiIro JadopaTopuu
PEeMH)KHHUPUHTA ¥ yIOpaBIeHUS OW3HEeC-
Ipoleccamy, CHelUaln3upoBaHHas ydeOHas
MeOenr Ha 34 1mocaJodYHBIX MecTa, 13
KOMITBIOTEPOB C BO3MOXKHOCTBIO BBIXOZa B
WNuTepner m oOecnedeHueM JocTyna B
OUOC, TtexHuyeckue cpeacrBa oOydeHUs
(MyabTUME IUHHBIN IIPOEKTOpP,
MYJIbTUMEANIHAS JIOCKa, MOHOOJIOK),
HEOOXOMMOE JIUIICH3UOHHOE TPOTPaMMHOE
obecreyeHume

Kommnsrorepnslii knacc,
B-600

CrneunanusupoBaHHas yueOHas medens Ha 30
0CaJOYHbIX  MecT, 30  KOMIIBIOTEPOB,
KOMIIBIOTEPOB C BO3MOXKHOCTBIO BBIXO/a B
WuTtepHer u obecnieyeHueM J0CcTyna B
OUOC, TtexHuyeckue cpeacrsa oOydeHHUs
(MynbTUMEIUHHBIA ~ MPOEKTOp,  HOYTOYK,
JKpaH), BUJICOKaMEpHI, Heo0XxoauMoe
JMIIEH3MOHHOE ITPOrpaMMHOE 0becrieueHue

CaMmocTosTenbHast
pabota

KommnsrorepHslii kinacc ¢
BO3MO>XHOCTBIO BBIXO/1a B
WuTepHer u obecnieueHuemM
nocryna B OUOC

B-600

CrneunanusupoBanHas yueOHas medens Ha 30
HoCajouHblXx  MecT, 30  KOMIBIOTEPOB,
TEXHUYECKHE cpeacTBa o0y4YeHHs
(MynbTUME-TUIHBIA NPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJIEOKAMEPHI,
IporpaMMHoe o0ecreyeHue

YuranbHbI 321 ONOINOTEKH

Creunanu3upoBaHHas Mebelnb,
KOMITIBIOTEpHAsi TEXHUKA C BO3MOXHOCTBIO
Bhixoga B MHTepHer u  obecrieyeHHEM
noctyna B OMOC, skpaH, MyJIbTUMEANNHBII
IPOEKTOp, IPOrpaMMHOE 00ecrieueHHe

7. Oco0eHHOCTM OpraHM3aluu 00pPa30BATEJIbLHOM JAeSATeJbHOCTH IS
JIMIL ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS U MHBAJINI0B

Jlvuiia ¢ OrpaHUYeHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBamMIbI
UMEIOT BO3MOYKHOCTh OECHpENSTCTBEHHO TNEPEMENIaThCsl W3 OJHOro Yy4yeOHOo-
7a00paTOPHOTO KOpIyca B IpYroi, MOJIHATHCS Ha BCE ATAXKU y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHUMAaTbCA B YUEOHBIX M WHBIX MOMEMICHUSX C yYETOM OCOOEHHOCTEH
NCUXO0(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

s oOyuenus nuu ¢ OB3 u MHBaIMAOB, UMEIOIINX HAPYIIEHUSI OMOPHO-




JIBUTATEJIBHOTO arnapara, 00ecreueHbl YCIOBHs OeCpensiTCTBEHHOTO I0CTyNa BO
Bce yueOHble momenieHus. MHpopmanms o cnenuanbHbIX YCIOBHSIX, CO3IaHHBIX
st oOyvaronmxea ¢ OB3 ¥ MHBanuaoOB, pa3MellleHa Ha CalTe YHUBEPCHUTETA
www//kgeu.ru. HMmeercs BO3MOXHOCTHP OKa3aHUA TEXHUYECKOW  MTOMOIIA
ACCHCTEHTOM, a TaK)K€ YCIyT CypAONEPEBOTYMKOB U TH(PIIOCYPIONEPEBOTUUKOB.

Jns amantamuu Kk Bocmpuathio JmnamMu ¢ OB3 u uHBamugamMu C
HapyLIEHHbIM CIIyXOM CIIPaBOYHOIO, YY€OHOro marepuaja MO0 JIWCHUILINHE
00eCIeynBalOTCs CIEAYIOUIUE YCIOBUS:

- IS JIydlied OpUeHTAallMd B  ayJAUTOPUH, MPUMEHSIOTCS CUTHAJIbI
OTIOBEILICHUS O HavaJie U KOHIE 3aHATHS (CIOBO «3BOHOK) MUIIETCS Ha I0CKE);

- BHUMaHUE cia0ociblanero oOyJarouerocs MNpUBIEKAETCS MeAaroroM
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBasi ¢ OOyYaroOIIMMCS, MEJAaroru4eckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMH, OOecleurBas BO3MOXKHOCTb
YTEHUsI 10 TyOam.

KommneHncanusi 3aTpyJlHEHUH pEYEBOTO U HUHTEIUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIANIMX 00yYarOUUXCsl TPOBOAUTCS ITyTEM:

- UCTIOJIb30BAHUSI CXEM, JUArpamMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3CHTAIINI
C TUMNEPCChUIKAMU, KOMMEHTUPYIOIIMMHU OTJEIbHbIE KOMIIOHEHTHI H300paKEeHHUS;

- PETYJISIPHOTO TPUMEHEHUs YOpaXKHEHUW Ha rpaduyeckoe BbIJCICHUE
CYIIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecriedeHs] BO3MOXHOCTU JJisi OOydarollerocss MHOJYyYUTh aJpECcHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Hnst agantamuu Kk Bocmpusituto jmiamu ¢ OB3 u uHBamugamu ¢
HApYIIEHUSIMUA 3PEHHS CIIPABOYHOTO, Y4eOHOTO, MPOCBETUTEILCKOTO MaTepHara,
MPEAYyCMOTPEHHOTO  00pa3oBaTeIbHOM  MPOrpaMMOW MO  BBHIOpAaHHOMY
HaIpaBJIEHUIO MOATOTOBKHU, 00ECIIEYMBAIOTCS CIIEIYIOUIUE YCIOBUSL:

- BeeTcd ajanTtaius oQUUMAIbHOTO caidTa B ceTh VIHTEpHET C¢ ydeTrom
OCOOBIX TIOTPEOHOCTEW WHBAIUIOB IO 3PEHUI0, O00ECIEYMBACTCS HAJIUYWE
KpynHOIpuTOBOM CIIpaBOYHON MH(POPMALIMK O PACTIUCAHUU YUE€OHBIX 3aHSITHH;

- IEJarOTUYECKU pabOTHHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA OO0Yy4YalolUMCs, MOpU 3TOM
KQXK]IbIM pa3 Ha3bIBaeTCs TOT, K KOMY MEAaroruyeckuii paboTHUK 0OpamaeTcs;

- IEUCTBUSI, JKECThI, MIEPEMEIIECHUS MEaroTHIeCKOT0 pabOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpMAINMs TMPEAOCTaBIsAeTCS KpynHbIM Impudtom (ot 18
MYHKTOB), TOTAJIbHO 03BYYHBAETCS;

- obecrieynBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEILIEHUH;

- PEJIOCTABIIIETCS. BO3MOKHOCTh HCIIOJB30BaTh KOMITBIOTEPHI BO BpEMsi
3aHSATUN U MPABO 3aNTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUIO0 00YUYarOITUXCs).

dopma NPOBEACHHUS TEKYLIEM UM NPOMEXKYTOYHOM AaTTECTAUMHU IS
obOyuarommxcst ¢ OB3 1 uHBanu 0B onpeaeisieTcs MeJarornieckuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obOyyvaroniemycst ¢ OB3,
WHBAJIMIY C YYETOM HMX WHJMBHUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEM
JTAETCSl BO3MOXKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha
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OymMmare, MUCbMEHHO Ha KoMIbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JIHUOO
MPEAOCTABISETCS IOMOTHUTEILHOE BpeMs JIJIsl TOATOTOBKU OTBETA.

8. MeToauyeckue  peKoOMeHAANUM  JJIsi  NpenojaBaTesiedl 1Mo
OPraHu3alUu BOCIMTATEIBLHONH PAa00THI ¢ 00yYAIOIIUMUCH.

Meroanueckoe oOecliedeHUue IMporecca BOCIUTAHUS  OOYYarOIIUXCS
BBICTYIIAET OJHUM M3 ONPEISIIAIONHMX (PaKTOPOB BEICOKOTO KauyecTBa 0Opa30BaHU.
[TperogaBaTens By3a, JACMOHCTPHUPYS BBICOKHHA TPOGECCUOHATU3M, 3PYIUIIHIO,
YCTKYI0 TPaKIAHCKYIO TIO3HMIIMI0, CaMOJWCIUIUIMHY, TBOPYCCKHHA ITOJXOJ B
permeHnr MPOQPECCHOHAIBHBIX 3a/Jad, B Xo0Ja€ 00pa3oBaTeIbLHOTO TpoIecca
CIIOCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipy peanu3anuy JAUCHUILIMHBI TIPENOJABAaTeIbh MOXET HCIOJIb30BaTh
CJICYFOIIAE METO/IbI BOCITUTATEILHOU PabOTHI:

- MeTO 16l (POPMHUPOBAHUS CO3HAHMSI JTMUHOCTH (Oecena, AUCITyT, BHYIICHNUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPHUMEP, CAMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJIbI OpPTaHU3AINN JCATCIBHOCTH U (DOPMHUPOBAHUS OIBITA ITOBEIACHHS
(3amaHue, OOIECTBEHHOEC MHEHHWE, MeAarorndeckoe TpeOOBaHME, MOpPYyYCHUE,
pUYYCHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYAIlMH, TPEHUHT, YIIPpa)KHEHUE, U . );

- METOJIbl MOTHBAIIMU JICITCILHOCTH M MOBEACHUS (0J00pCHHE, MOOIIPEHHE
COLMAJIbHONW aKTHMBHOCTH, TMOPHIIAHHE, CO3JaHWE CHTYyalldil ycIieXa, CO3JaHue
CUTYAIUH JIJIs1 SMOIIMOHAJIbLHO-HPABCTBEHHBIX MEPEKUBAHKM, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu JAUCHMILIAHBI MPENOJaaBaTeib JODKCH YYHUTHIBATH
CJICYIOIINE HANPABIICHUS BOCIIUTATEIIBHOMN IeATEeIbHOCTH:

I pascicoanckoe u nampuomuueckoe 60cCnumarue:

- opMHUpPOBAHHE y OOYYAFOIIUXCS IIEJOCTHOTO MHPOBO33PCHHS, POCCHHCKOMN
UJICHTUYIHOCTH, YBOKCHHUS K CBOCH CEMbe, OOIIIECTBY, TOCYAAPCTRY, IPUHATHIM B CEMbE
U OOIIECTBE JyXOBHO-HPABCTBCHHBIM U COIMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HAIMOHAJILHOMY, KYJIBTYPHOMY ¥ HCTOPHYECKOMY HACIICAWIO, (POPMHUPOBAHHE
CTPEMJICHHS K €70 COXPAHECHUIO U Pa3BHUTHIO;

- opMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TpaKJTAHCKOM  ITO3HITUH,
OCHOBAHHOMW Ha TPAJUIMOHHBIX KyJbTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHICKOro OOIIECTBA, JIJIs MOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEaTM30BbIBATh
CBOM KOHCTHTYITHOHHBIC TIpaBa U 00s3aHHOCTH;

- pa3BUTHE TMPABOBOM M  TOJUTHYECKOH KyJIbTYphl OOyYaroIuxcs,
pacipeHie KOHCTPYKTHBHOI'O Y4acTHs B HMPUHSATHW PEIICHHMA, 3aTPardBaroIInX
UX TpaBa M UHTEPEChl, B TOM YHCJE B Pa3IMYHBIX (OpMax caMOOPraHU3alluH,
caMOyIpaBIICHHUSs, OOIIECTBEHHO-3HAUNMOM JIeATEIIHBHOCTH,

- opMupoBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJSIIONIUMX  MPOTHBOCTOSATH  AKCTpEeMU3My,  KceHodoOuwu,
JTUCKPUMHHAIIMA TI0 COITMAIBHBIM, PEJIMTHO3HBIM, PaCcOBBIM, HAI[MOHAIHHBIM
NpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONH HETEPITMMOCTH, IPYTUM
HETaTUBHBIM COITUAIBHBIM SIBIICHUSIM.

Jlyxoeno-upascmeenHnoe socnumanue:

- BOCITUTAHUE YyBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,



YBaXEHUS K POAUTEISIM, YUATEIISAM, JIFOASAM CTapIIEro MOKOJICHUS;

- popMHUpOBaHUE TMPUHIUIIOB KOJUIGKTUBU3MAa U COJUAAPHOCTH, OyXa
MUJIOCEPIIUS M COCTpaJlaHusl, MPUBBIYKA 3a00TUTHCS O JIOJAX, HAXOMSIIUXCS B
TPYAHOU )KU3HEHHOU CUTYALUH;

- popMupoBaHUE COMUAAPHOCTH M YYyBCTBAa COIMAIBHON OTBETCTBEHHOCTH
[0 OTHOLICHHWID K JIIOASIM C OIPAaHWYECHHBIMM BO3MOYKHOCTAMM 310POBBS,
IPEOAOJICHUE IICHXOJOTMYECKUX OapbepoB IO OTHOLICHMIO K JIOOSIM C
OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU;

- popMupOBaHKHE AMOLMOHATIBHO HACBHIILIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHUS IIEPEaBaTh IPYTUM CBOM 3CTETUUYECKUI
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBaXEHUS K KYJbTYPHBIM LEHHOCTSIM POJHOTO TOpoja,
Kpasi, CTPAHBI;

- IOBBIIEHUE MTO3HABATEIbHOM AKTUBHOCTH O0YYAIOIIMXCS.

Hayuno-obpazosamenvroe socnumanue:

- popMUpOBaHUE y 00YUaIOIIKUXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHMS IOJTy4aTh 3HAHUS;

- popMHUpOBaHUE HABBIKOB aHAJIM3a U CUHTE3a MH(GOpPMAIMU, B TOM YHCIIE B
npoeccuoHanbHOM 00J1aCTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouHble MaTepuanbl MO JUCHUIUIMHE AHanu3 O01buux OaHHbIX
MpeAHa3HAYeHbl JJISI OIICHUBAHUSL PE3YyJbTaTOB OOYYEHHS] HA COOTBETCTBHUE
VHJIMKATOPAM JOCTHUKEHUS KOMIICTCHIUMN.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
o 6abHO-peliTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp_ 7
PeiiTuHroBsie nokazaTenu
N o)

= 5 % — é % o~ é % en 3
5| C| EX| E|EM E|EX = g
HaumeHoBaHue pasaena 5 g S Ez g Ez g EZ S g 5
s | £ 25| 5|85 285 | £E

< 58| 5|88 8|88 2,

2 = LR = =

Pazpnen 1. «MHCTPpYMEHTBI

MaTeMaTHYeCKO# CTATHCTHKH
aHaJIu3a JaHHBIX»

Pa3nen 2. «Busyaansanus TK1 | 15 | 0-15 1350 15-30
AAHHBIX»

Pasnen 3. «Iloaroroska

AAHHBIX»

Tect 7
3amura n1abopaTopHO paboThI 4
Otuet no naboparopHoii paboTe 4
Pasnea 4. «3agaum perpeccum»

Pa3nen 5. «MonesmpoBanue 15.
BpPeMEeHHBIX PS/10B» TK?2 15 |0-15 30 15-30
Pa3nen 6. «CHuxenue
pa3MepHOCTH»

Tect 7
3amuTa 1abopaTopHOil paboThI 4
Otuer no mabopaTopHoii paboTe 4
Paszgen 7. «3amaun 5
KJIaccupuKanmm» TK3 25 [0-15 450_ 25-40
Pa3nen 8. «Heiiponnsie ceTn»

Tect 7
3amuTa 1a60paTopHOil paboThI 4
Otuer no nabopaTopHoii paboTe 14
IIpomeskyTOUHAS aTTeCTALIUA oM 0-45

(3auer, 3x3ameH, KII, KP)

3amanne mMpoMeKyTOYHON 0-15




aTTCCTallun

B nucemenHoii hopme 1o
ouneram

0-30

2. Ol_leHO‘IHLIe MaTepuajibl TCKYIICT0 KOHTPOJIA X IIPOMEKYT OYHOM aTTeCcT allin

IlIxana OICHKH PC3YyJIbTATOB O6y‘{eHI/ISI IO ANCHUIIIINHC!

YpoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIMH(MHANKATOPA
JOCTH)KEHUS] KOMIIETEeHLIUU
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KOMIICTCHITUI

YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHIIMU(MHINKATOPA
JIOCTHKEHUS] KOMIIETEHLIUU

o o Hwmxe o
3artanupoBanHbie| Bbeicokui Cpennuii Huzknii
€3yJIbTaThI CPEAHETO
pesy ot 85 1o 100 ot 70 no 84 | ot 55 mo 69 or 0 nmo 54
00yueHus 1o
IIIxana oreHMBaHU
IUCIAIIINHE
YIOBJIET- HEY0B-
OTJIMYHO XOpOIIO
BOPHUTEJIBHO |JICTBOPHUTEIBLHO
3a4TEHO HE 3a4TE€HO
IIponemoHc
TpupoBansl | [IpogeMoHcT
- npuMeHATH Ha | BOC pUpOBaHBI IIponemoHcT
NPAKTHKE OCHOBHBIE | BCE PUPOBAHBI
lIrOPUTMBI YMEHUS, OCHOBHBIE OCHOBHEIE [Ipu pemenun
MAIIIHHHOTO pelIeHbI BCE| yMEHUS, YMEHUS, CTaHJIapTHBIX
06yquH;[ u OCHOBHBIC PCLICHLI BCC | PCHICHBI 3aJa4 HE
MPOJIBUHYTOM 3aJ1a4M C OCHOBHBEIC THIIOBBIC MIPOJIEMOHCTPH
AHAJIUTHKU; OTJENBHBIM | 3a7a4HU C 3aJ1a4M C pOBaHbI
- 000CHOBBIBATh | U HErpyObIMH | HErpyObIMH | OCHOBHBIC
NPUMECHCHHE HECYyIIEeCTBE| OIMOKAMH, | OIIMOKaMHU, | yMEHUS,
BBIOPaHHBIX HHBIMH BBIIIOJJHEHEI | BBIINOJHEHBI | HNMCIOT MECTO
JITOPUTMOB I | geyoyeTaMy| BCE 3aJaHUS | BCE 3aJlaHus, | TpyObIe
pCIICHNA , B MIOJIHOM HO HE B OIIMOKHU
KOHKPCTHBIX BBIIIOJIHEHBI| 00BEME, HO | IIOJIHOM
3amaq BCE 3a/1aHUs| HEKOTOpBIE C | 00beMe
B IIOJJTHOM | HEIOYETaMHU
o0BeMe
BIAJICTh:
ITpn pemennn
ITpoaemonc [Iponemoncr | Umeercs CTI; H)?a THEBIX
TPUPOBAHBI | pupOBaHbI MHUHHMAaJILHBI sanad Ife
HAaBBIKU IIPH| Ga30BbIE it Habop
MPOIEMOHCTP
- Ga30BEIMH peIeHun HaBBIKH TPU | HABBIKOB JUIA | -
TEXHOJIOTUSIMHU HECTAHIAPT | pCIICHUHN pemicHuA 6E3OBBIC
aHaJIn3a JaHHBIX HBIX 3a1a4 CTAaHAAPTHBIX| CTaHAAPTHBIX HABRBIKI
337124 C 33J1a4 C >
0e3 ommnook| 3al b AMEIOT MECTO
H HEKOTOPBIMH | HEKOTOPBIMHU
HeJoueTaMH | HeJodeTaMu rpyosie
HEJ0YETOB OIIUGKH

OI_ICHKa «OT/IHYHO» BBICTABJIACTCA 3a BBIIIOJHCHUE pACHENIHbIX pa60m 6

cemecmpe, mecmoeblx 3610617—!%11,’ 2]1)1607(06 NOHUMAHUE Memo008 pacdema,

noJjiHvle U codepofcameﬂbﬂbze onieemsl HA 60NPoOCsHl ounema.




OHCHKa «XO0PpOII0» BBICTABJIACTCA 3a BBIIIOJIHCHUE pacdemHvblx pa60m 6

cemecmpe, nmecnoesvlx 3a0aﬁuﬁ; NOHUMAHUE MemOo008 pacdiema,

80NpOCHL Ouema.

Onenka

«YAOBJIETBOPUTEC/ILHO»

BBICTABJISICTCA 3a

omeenvl HA

BBIITOJIHCHUC

pacdemHsvlx pa60m 6 cemecmpe u mecmoenslx 3a0aHud; noHuManue 06az08vix

Memooos pacdema, oneembsl Had 60NpPocCsvl ounema ¢ 4acmu4HbIMU OUWUOKAMU.

Onenka

«HEYAOBJICTBOPHUTEC/IILHO» BBICTaBJLICTCA

3a HaCTHYHOC

BBIIIOJIHCHUC paAcCUemHblX pa60m 6 cemecmpe u mecmoeslx SCZOCZHMIZ,' omeenivl Ha

80NPOCHL OUema ¢ OUUOKAMU.

3. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XApaKTCPUCTHUKAa OLCHOYHBLIX CPCACTB,

HCIIOJIB3YCMBIX IIPH

TCKYILICM KOHTPOJIC YCIICBACMOCTH H HpOMe}i(YTOT{HOﬁ aTTcCTalnn 06yqafomer0051
110 AUCHUIIIINHC:

HanmenoBanue Onucanue
OIICHOYHOT'O Kparkas xapaktepucTuka OlleHOYHOTO CPEJICTBA OIICHOYHOTO
CpeacTBa CpeacTBa
. Kommnekt
CpencTBo MPOBEPKHM YMEHHU MPUMEHSATH MOJyYECHHbBIS
KontposnbHas KOHTPOJIBHBIX
3HaHUS I PElICHHs 3a7ad OMNPENEJIECHHOTO THUMa IO .
pabora (KaTP) 3aJ]aHUi 110
TEeME WUJTU Pa3einy
BapHaHTaM

KypcoBas padora
(KP)

KoHeuHbIl POAYKT, MOTyYaeMblil B pe3ysbTaTe IJIaHu-
poOBaHUA W  BBIIIOJJHCHHA KOMIIJICKCA y‘Ie6HI)IX n
UCCIIEI0BATENbCKUX  3afaHui. Ilo3Bomser oOnEHUTH
YMEHUS oOyuyaromuxcs CaMOCTOSITEJIBHO
KOHCTPYUPOBaTbh CBOM 3HAHUS B IPOLECCE PELICHMS
MIPaKTUYECKUX 3a7ad M MpoOJieM, OPUEHTHPOBATHCS B
MH(POPMALIMOHHOM IIPOCTPAHCTBE " YPOBEHBb
c(OpMUPOBAHHOCTH AHAJTUTHUYECKUX, ucclieno-
BaTEJIbCKUX HABBIKOB, HABBIKOB IPAKTUYECKOTO U TBOP-
YeCcKOro MBINUICHUS. BrImoHsgercsa B HHIAWBHUAYaJIbHOM
TIOpSJIKE

Temsbl paboT

[Tepeuens 3a1anunii u

OT4er o Beimonnenne  nabopatopHoil  paboThl,  00paboTka BOIIPOCOB ISt
N pEe3yJAbTAaTOB HCIBITAHWNA, HW3MEPEHUM, SKCIEpPHUMEHTA. 3aIATHI
nabopaTopHOi .
paore (OJIP) Odopmienue oT4YeTa, 3ammra pe3ysbTaToB 1abopaTopHOii
nmabopaTopHON pabOTHI O OTUYETY paboThI, IEpEeUCHb
TpeOOBaHUH K OTYETY
Cucrema CTaHJAPTU3NPOBAHHBIX 3aJJaHHH,
KommiekT TecToBbIX
Tecr (TecT) MO3BOJISIONIAs aBTOMaTHU3HPOBATh poLenypy

M3MEpeHUsl YPOBHsI 3HAaHUM U yMeHHH 00y4Jarolerocs

3aJaHui




4. IlepeyeHb KOHTPOJILHBIX 32JaHUIl WJIM HHbIe MaTepHUAJbI,
Heo0XoAMMBbIe /IJIsl OIleHKH 3HAHUI, YMEHHl U HABBIKOB, XapaKTePHU3yIOIIUX
Tanbl POPMUPOBAHUA KOMIIETEHIMI B IIpoIecce 0CBOEHNS JUCHUILIUHbBI

Jist tekymero konTpoas TK1:
[Iposepsiemast kommnerenuust: [1K2.1, T1K2.1
KommiexT nabopatopHbix paboT

Jlist onieHKH c(hOPMUPOBAHHOCTH KOMIETEHIIMN UCTIONIB3YIOTCS CIEAYIOIIHNEe
3aJlaHus JJi BBITIOJIHEHUS J1abopaTopHBIX padoT. JlaHHbIE HEOOXOIMMO B3SATh U3
(baiinoB, pa3MeEIIeHHBIX Ha CETEBOM pecypce.

Pabota 1. ToueyHoe 1 MHTEPBATBHOE OLEHUBAHUE XAPAKTEPUCTHUK CITyYalHBIX
BEJIMYMH
[{enb pabOThI: OCBOUTH METO/IbI pacue€Ta OCHOBHBIX CTATHUCTUYECKUX
XapaKTEePUCTHK.
3aoanue. /lana mecaunas 3apabomuasn niama pabouux (moic.pyo.)
Jlanubie B3sTh U3 Qaiina rabl.xIsx B cooTBeTcTBHE ¢ BapuaHTOM

MS Excel
1.1. Ilo ucxoo0nvim oarnHvIM:
Brruncnuth crienyronye XapakTepUCTUKHU:

" CpPeoHIor 3apabommyo niamy;

" OyYeHK)y oucnepcuu,

" OYEHK) CpeOHeK8aopamuiecKko2co OMKIOHEHUs.
[Tpoeputs. s mpoBepku mcmonb3oBath GyHkmu Excel (CP3HAY, UCII.B,
CTAHIOTKIJIOH.B)
CnenaTh BBIBOJI O CpeiHEN 3apab0THOM TU1aTe pabouuX MpPeaTpUsLTHSI.
1.2. Ha HOBOM nuCTE U3 UCXOAHBIX TAHHBIX MMOJYYHUTh CTPYIIUPOBAHHBIE JaHHBIE.
Ilo  cepynnuposannvim  Oannbim  Haitu  Cpeowroro,  [ucnepcuro  m
Cpeonexeadpamuueckoe omkioHenue. CpaBHUTbh C pe3yibTaTaMU HPEIbITyIINX
pacyeTos.
1.3. ITonyuuTh aHHBIE C UHTEPBAIBLHOM TPYyNIIUPOBKOM. /(7151 3TOTO:!

o X o =X
» Haiitu naTEepBan pazdoueHus (MHTEPBAI TPYMIUPOBKHN) h = """ e

*

n
n" ompenenserca mo ¢opmyne Crepmxecca n* = [1+ 3.3221gn], n —
o0BeM BBIOOPKH, a KBaJpaTHbIE CKOOKM 0003HAYAIOT OKPYIJICHHE 10

11€JIOT0;

"  ONPEIENINTh TPAHULIBI UHTEPBAJIOB xl-' = xi_l' + h

" HalWTH i1 KaXIO0r0 HHTEpBaJia CyMMYy 4YacTOT, IOMaBIIME B | —bIi
MHTEPBAJL.

[Io maHHBIM ¢ HMHTEpBaJIbHOM TpynnupoBkoM HaWth CpenHroro, [ducnepcuro u
CpennekBanpatudyeckoe OTKIOHEHHME. CpaBHHUTH C PE3ynbTaTaMH IPEABLIYIINX
pacyeTos.



1.4. Onpenenuth 3Ha4YCHHWE t, IJII HOPMAJIBLHOTO pacmlpeiesieHus C 3aJaHHOU
HAJSKHOCTBIO, ToNb3ysach ¢yaknuerr HOPM.CT.OBP (Mactep ¢yHKIUH,
kareropust CTaTUCTHYECKUE).

Paccuurath TOUYHOCTE & =t - %/ﬁ

1.5. IlpoBepuTh HaiiiIecHHOE 3HAY€HHE TOYHOCTH C TMOMOIIBIO (YHKIUU
JOBEPUT.HOPM, koropasi Takxe HCHOJIB3YET IJIsl ONpEETCHUs t HOpMaIbHOE
pacnpenenenue. (Mactep pynkiuii, kateropusi CTaTuCTUYECKHE).

1.6. HaifTu TpaHUIBI JOBEPUTENHHOTO MHTEpBana X —t- %/ﬁ <a<x+ t'%/ﬁ'

CrenaTh BEIBOEL.

1.7. Omnpenenuth 3HaueHWe t, ana pacnpeneneHuss CTbIOJEHTa, TMOJIb3YACH
dbynkuuu CTBIOJAEHT.OBP.2X (Macrtep dyunkuumii, kareropusi CTaTUCTHYECKHUE).
CpaBHuth ¢ BenuuuHOU t,. IloBropuTh nyHKTHI 4-6. B nm.5 11 mpoBepku
ucnonb3oBaTh GyHkuo JOBEPUT.CTBIOJJEHT. CnenaTth BBIBOIBI.

TIIIT Statistica

2.1. 3amyctuth Statistica. Co3aate HOBYI0 Tabumiry. 3agaTh ums (X) U CBOHCTBO
ITOJISL IS TAHHBIX O 3apIuiaTe.

2.2. CxonpoBaTh JaHHbIe U3 Qaiina Excel B Tadbmuiry Statistica.

2.3. BeIBECTH JJaHHBIE OMUCATEIBHON CTATUCTUKA U CPABHUTH C 1. 1.1.

2.4. Ilony4nTs CrpynIMpoBaHHbIe JaHHbIE. CpaBHUTSH C 11.1.2.

2.5. [lonyunTh TaHHBIE C UHTEPBAIBHOM IpyNIUpoBKOi. CpaBHUTS C 1.1.3.

Python

3.1. 3anmyctuth Python. IToakatounTts OubMoTeky Pandas.

3.2. Tlonyuuts nanHble u3 (aiima Excel ¢ mucra co cBouM BapuaHTOM C
IMPUCBOCHUCM NMCHHU CTO.]'I6Hy C JaHHbBIMH

(cripaBka: https://pandas.pydata.org/docs/reference/api/pandas.read_excel.html# )
3.3. HUcnonw3ys (PyHKIMU, paccUUTaTh CpeaHee, AUCIEPCUI0 W CTaHIapTHOE
OTKJIOHEHUWE U CpaBHUTH C 1.1.1.

(cpaBka:
https://pandas.pydata.org/docs/reference/api/pandas.Series.html?highlight=series#p
andas.Series)

3.4. Hcnonp3yss TpynmoBbIE ONEPALMU, IMOJYYUTh CTPYINIIMPOBAHHBIC JTaHHBIC.
CpaBuuts c 11.1.2.

(cipaBka:
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.groupby.htmli?high
light=groupby#pandas.DataFrame.groupby)

3.5 Tlo UCXOOHBIM AAHHBIM MOJYYUTh MHTEPBAJIBbHYIO TPYHIUPOBKY (Tapamerp
bins merona value_counts).

3.6 PaccunTaTh 10BEpUTENBHBIA HHTEPBAI

PaGota 2. [IpoBepka cTaTUCTUUECKUX THIIOTE3


https://pandas.pydata.org/docs/reference/api/pandas.read_excel.html
https://pandas.pydata.org/docs/reference/api/pandas.Series.html?highlight=series#pandas.Series
https://pandas.pydata.org/docs/reference/api/pandas.Series.html?highlight=series#pandas.Series
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.groupby.html?highlight=groupby#pandas.DataFrame.groupby
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.groupby.html?highlight=groupby#pandas.DataFrame.groupby

I{enb pabOThL: OCBOUTH METO bl POBEPKH CTATUCTUUYECKUX THIIOTES.
JIns KaKIoM U3 3a7a4, IPEICTABICHHBIX HUXKE:
- chopmymupoBath runote3a Ho u Hy
— 3ammcaTh KpUTEPUU
— 000CHOBaTh TUI KPUTHYECKOWU 00s1acTh
— HaWTH pacyeTHOE U KPUTHUUYECKOE 3HAUCHUE KPUTEePHs
— copMyITupOBaThH BHIBOJ
Pemenne moyunts B EXcel, ITITIT Statistica u Python

3aoaua 1.
JIByMsT MeTOAaMH TIPOBEJCHBI M3MEPEHUS TeMIIepaTypbl >KUAKOCTH. IloirydeHsI
CIICAYIOIINE TaHHBIC:

X 9,6 10 98| 10,2| 10,6
y 10,4 9,7 10| 10,3

Onpenenuth, NalOT JU 00a 3TUX METOJAa OJUHAKOBYIO TOYHOCTH (CPaBHHTH
JUCHepcuu). YPpOBEHb 3HAYUMOCTH ¢ MNpuHATH paBHbiM 0,1. B kauecTtse
anpTepHaTHBHOMN runote3nl mpuHATh D(X)ZD(Y)

3aoaua 2. B pe3yabTaT MJIATEIBHOTO XPOHOMETPa)ka BPEMEHH COOpPKH Yy3Iia
pa3IuuHBIMH COOPIUKAMU YCTAaHOBIEHO, YTO JIUCIEPCUS 3TOTO BPEMEHH o =2

MuH?, Pe3ynbrarhl paboThl HOBUYKA TAKOBBI:

Xi o6 58 60 62 64
ni 1 4 10 3 2

Moxuo nu npu ypoBHe 3Hauummoctd 0,05 cuurtarh, YTO HOBMYOK padoTaer
PUTMUYHO (pa30pocC €ro BpPEMEHU CYIIECTBEHHO HE OTIMYAETCS OT OCTAJbHBIX
COOPIIUKOB)?

PaGoTa 3. Busyanuzarmusi JaHHBIX

[{ems pabOTHI: OCBOUTH METOIbI IOCTPOCHHMSI TPAdUKOB.

Paboty nenarb Ha ocHoBe PaboTsr 1!!!

3amanue. Jlana mecsiaHasi 3apaboTHas 1uiata padounx (ThIC.py0.) (OTKPHITH
¢aiin nmpenpIyIIero 3a1aHus)

MS Excel

1.1. ITo crpynnupoBaHHbIM JaHHBIM (Xi, N;) TOCTPOUTH IpaUK 3aBUCUMOCTH
4acTOT OT 3HAYEHUS 3apIuiaThbl pabovuX X;.

1.2. ITo gaHHBIM C MHTEPBAJIBHOW I'PYNIIMPOBKON MOCTPOUTH THCTOTPAMMY
3aBUCHMOCTH 4acTOT OT X;

[Toctpouts  eucmoepammy, wucnonw3ys CepBuc, Auanuz  OaHHbBIX,
Tucmoepamma. B pabouem okHe mporueaypsl ['ncrorpamma 3amath: BxomHoit
WHTEpBaJl — 3TO HUCXOJAHBIM s AaHHBIX (HE CrpynnupoBaHHbIX!), BeixomHoi
MHTEPBAI - J1I00YI0 CBOOOJIHYIO STUEHKY, HE UMEIOIIYI0 HEMYCThIX slUeeK CIpaBa U



CHU3Y; IOCTaBUTb METKY B OKollke BbiBoa rpaduxa. CpaBHUTH MOJYYEHHYIO
TUCTOTPaMMy C I1.2.

[TocTtpouts eme omgHy rucrtorpamMmy. B pabGodem OKHE MpOIEAypHI
['uctorpamma 3anars: Bxognoit nnrepsain (cm. 1. 3) u MHTEpBall KApMaHOB — 3TO
nepBbIii cTONOel (JieBasi rpaHuua uMHTEpBajioB) u3 1.1.3 padotel 1. CpaBHUTH
ITOJIyYEHHYIO THCTOTPaMMy C I1.3.

1.3. ITocTpouTh s3Mmupryeckyo GyHKIHUIO pacupeneieHus u ee rpaduk (B
KadecTBe THIla quarpaMMbl UCTIONB30BATh MOYEUHAL).

TI1IT Statistica

2.1. Ilo crpynmupoBaHHBIM JaHHBIM (Xi, Ni) MOCTPOUTH TOYEUHBIN rpauk
(Scatterplot) 3aBUCMMOCTH 4acTOT OT 3HaY€HUs 3apIuiaTel padounx Xi. (Iloackaska:
B KaueCTBE MCXOHBIX AHHBIX B3STh YaCTOTHOE pacmpenaeicHue Statistics—Basic
Statistics—>FrequencTable...)

2.2. Ilo UCXOIHBIM JaHHBIM MOCTPOUTH TMCTOIPAMMY 3aBHUCHMOCTH YacTOT
oT X; . UMCII0 MHTEPBAJIOB B3ATH TAKOE 3Ke, KaK ObLIo 1o popmyie CTepakuca.

2.3. IlocTpouTh THUCTOTPaMMy SMIUPHUYECKON (DPYHKIIMU pacrperesieHHUs.
(IToncka3ka: B KadyecTBE HMCXOJHBIX JaHHBIX B3SITh YaCTOTHOE paclpeliesieHue,
crosoerr Cumulative Percent)

Python

3.1. 1o crpynnupoBaHHBIM AaHHBIM (X, Nj) TOCTPOUTH TpaPUK 3aBUCUMOCTH
YacTOT OT 3HAYEHUS 3apIuiaThl paboUuX X;.

3.2. I1o UCXOOHBIM AaHHBIM MOCTPOUTH THCTOIPAMMY 3aBUCHMOCTH YacTOT
OT X; C UHTEpBAIbHOH TIpPyNNUpoBKOH. UMCIO HMHTEpBAIOB yKa3aTh B
cooTBeTCcTBHE ¢ (hopmyoi Crepxuca.

3.3. IlocTpouTh TUCTOTPAMMY AMITUPUIECKON PYHKITUU pacTIpeIeTIeHUS.

Pa6ota 4. [loaroroBka JaHHBIX
[lenp paboOTBI: OCBOMTH METOABI MOJTOTOBKHM JTAHHBIX JJIS JaJbHEHIIIErO
aHalu3a JaHHBIX.
Pacuets! npoBectu B Excel u Python

1. OTkprITh daiin log.csv. O3HAKOMUTHCS C TaHHBIMU.

2. [TocMoTpuTE BCE YHUKAIIbHBIE 3HAYEHUS B sample.csv

3. [locMoTpuUTE, CKOJIBKO HEMYCTHIX 3HAaUeHUI B KooHKe City

4. daiin log.csv, B KolOHKe user_1d ecTh 3alucu, KOTOPbIE COAEPKAT
TEXHUYECKUE OIMUOKH. YKaKHUTE, YTO 3alMCcaHo B moJje user 1d B cTpoukax
C OLIMOKOH

5. Coznaiite HOBBIH Hatadpeiim sample2, B KOTOpbIi OyyT BXOAUTH TOJIBKO
3amucH o JIIASAX B Bo3pacte menble 30 jer

6. Coznaiite HOBBII qaTadpeiriM log win, B KOTOPBIA OyIyT BXOJIUTH TOJIBKO
3aIliCH, TI€ MOJIb30BaTeNb BhIUrpall. [locunTanTe, CKOIBKO TaKUX 3alKUCEN,
Y COXpaHUTE B IEpeMEHHOM win_count



7. Co3naiite HOBBIN JaTtadpeitm sample2, B KOTOPBI Oy 1yT BXOJAUTH TOJIBKO
3amucu 0 padounx miaamie 30 aeT

8. Haligute 3amnucu, r1ie B ropogax HeT OyKBbI "0", 1 COXpaHUTE B

nepemennyto sample4. He 3abyapTe mpo NaN u mapameTp na

9. CoxpanuTe B IEpeMEeHHYIO new log matadpeiimM, u3 KOTOPOTO yAalIeHbI 3aIiCH
c omuOKo# B moJie user_id

10. C momompio apply u mssMO1a-yHKIIMN yBEIUYHTE BO3PACT BO BCEX 3aMUCIX Ha
1 rox 1 coxpanute B sample2. B nmepemMennoi sample2 10bKeH CoIepKaThCs BECh
natadpeitm sample

11. C nomompto apply u lambda-pynkuuu 3amenute Bce OykBbl B nose City Ha
MaJiIeHbKHE U coxpaHuTe B sample2. Bam moxeT noHagooutscst pyHkius s.lower()
12. Hanummmre gynkiutio profession code, koTopas Ha BXOJI MOJIy4YaeT CTPOKY, a
Ha BBIXOJ] BO3BpAIIlACT:

. 0 — ecnu Ha BXOJI OCTyMnujia cTpoka "Padounii"
. 1 — ecnm Ha BXOJ noctynuia ctpoka "Menemxkep"
. 2 — B J1I0OOOM JIPYTrOM ciiydae

13. Hanumwure QpyHKIuio age category, KOTopas Ha BXOJ IOJIy4YaeT YHCIIo, a Ha
BBIXOJ OTHACT:

. "MOJIOJION" — €CIM BO3pacT MEHbIIE 23
. "cpenHuit" — ecnu Bo3pacT oT 23 10 35
. "3penbiit" — ecnu Bo3pacT OosbIe 35

Pabora 5. JIuneitnas perpeccus
[lens pabOoOThI: OCBOUTH METOABI pacyeTa KOADOUIIMEHTOB JUHEHHON
perpeccuu .
MS Excel
1. PaccuuTtaTh mapameTpbl YpPaBHEHUSI PErpecCMM U 3amucaTh MOJYyYEeHHOE
ypaBHEHHE.
PaccunraTh 110 HOCTPOEHHON MOJENH VY.
[TocTpouTs rpaduK 3aBUCUMOCTH Y 1Y) (ZOIDKHA TOTY4IUTHCS TpsiMast!!).
3anycTuTh PerpeccrnoHHbIN aHaln3 U CPABHUTH MOJTyYEHHBIE 3HAYEHUS.
OLeHUTh 3HAYUMOCTh YPABHEHUS, CI€TIaTh BHIBO/I.
O1LleHUTh 3HAYUMOCTh MMAPAMETPOB YPABHEHUSI, ClIeNIaTh BHIBO/I.
OLIEHUTh Ka4€CTBO YPABHEHUS 110 R?. Cenatb BHIBOJI.
Paccuutars noBepuTeNbHBIE MHTEpPBaIbl ¢ HaAACKHOCTBIO 90% u 95% g
napaMeTpoB YypaBHEHUsi perpeccuu. llomagaeTr nu B HHTEpBaIbl HOJb?
CrenaThb BEIBOEL.
9. Paccuutarh JOBEpUTEIbHbIE HMHTEPBAIbI Uil § C HaJIEKHOCTBIO 95%.

N OThWN

JloGaBute Ha Trpaduxk 1.3 TpaHULBl JOBEPUTEIBHBIX HHTEPBAJIOB.
Yo6eautncs, uto HE MeHee 95% 3HaueHH Y HAXOASITCS BHYTPH OLIEHEHHBIX
I'paHULL.

Statistica
[Tonyunthes Bee ouenku yepes IIIIT Statistica
Python



[ToBTOpPHUTH BCE MyHKTHI, UCIOJBL3Ys OnOIHoTeKy scikit-learn
B otuer
3anucaTh ypaBHEHHUS PErPECCUU.

3ammcath, 4TO MOKa3biBaeT K03 duimeHT D;.
[lepepucoBars (pacreudarars) rpaduxk.

O1eHUTh 3HAYUMOCTh YpaBHEeHUs (2 crioco0a!), 3amucaTh BHIBOJI.

OneHUTh 3HAYMMOCTh IMapaMeTpoB ypaBHeHUs (2 cmocobal!), 3amucatb

BBIBO/I.

OLEeHUTh KauecTBO ypaBHeHHUs 1o R2. 3amucars BBIBOJI.

7. 3ammcaTh JOBEPUTENIbHBIE MHTEPBAIBI i1 HajexHOCTH 90% u 95% nns
MapaMeTPOB YPAaBHEHUS PETPECCUU. 3aUCaTh BHIBOIBI.

8. 3apucoBath rpaduK ¢ TOBEPUTCIBHBIMA WHTEpPBAJIaMU. 3alHMCaTh CKOJIBKO

MPOIICHTOB 3HAYCHUH Y OKa3aJIOCh BHYTPU OIICHEHHBIX TPAHMUII.

Ok wh e

o

KoHTpoIpHBIE BOITPOCHI
[TapHas perpeccus

MHoxecTBeHHas perpeccust

[TapHas nuHeHas perpeccus

MHK

DopMyIIBI U CMBICT SSosm, SSocr, SSpaxrs S2o6my SZocrs Spaxe

OueHka 3HaYMMOCTH ypaBHEHUS (BKIItOYas (POPMYIUPOBKY THIIOTES)
DopMyIbl My, Mp1, My, ty

O N Ok~ WNRE

OueHka 3HAYUMOCTH MapaMeTpoB ypaBHEHUs (BKirodass (HOPMYITUPOBKY
THUIIOTE3)

9. Koaddumuent gerepMuHaIivm.

10.loBepuTenbHbIC HHTEPBAIIBI 111 Dj 11 ¥ .

Pa6ora 6. OT60p (pakTOpOB, OLICHKA 3HAYUMOCTHU
[enp paboOThI: OCBOMTH METO/ABI OTOOPA (PAKTOPOB MPHU MOCTPOCHUHU MOJIETU
JIMHENHOU PErpeECCUH .
3amanue 1.
1. ITo ucxoaHbIM TaHHBIM U3 (haiina Tekylier padoTsl chopMHUPOBATH MATPUILY X
1 BEKTOp Y.
2. Haiitu onienky BekTopa B ko3 durinenToB ypaBHEHHsS] MHOYKECTBEHHON
JIMHEHHOM perpeccun: B =(X'X) X'y .
3. Haiitu Bexktop Eu SSoei: E=Y —XB, SS_ =E" -E

ocm

4. Haiitu cTaniapTHble OIMOKM K0 (UIMEHTOB perpeccuu: m. =./S2, rae

2 2 1 -1
SE = Socm(x X ) '
5. Paccuurarts t-cratuctuku A kodddunueHToB perpeccun. Paccunrarte p-
3Ha4YeHUEe IS -CTaTUCTUK.

6. Boimonauts AHa/IM3 1aHHBIX — Perpeccusi, CpaBHUTH pe3yJIbTaThI.



B otuer
9. 3anucaTh ypaBHEHHE perpeccuu 1 {-CTaTUCTUKH.

3ananue 2.
1. IlepeiiTu K CTaHIAPTU30BAHHBIM IIEPEMEHHBIM.
2. Haiitu ouenky BekTopa 3 K03hhUIIMEHTOB ypaBHEHUS MHOKECTBEHHOM
JIMHENHOM perpeccuu B CTaHIapTU30BAHHBIX MEPEMEHHBIX, UCTIOIb3YSl MATPUYHbBIN
METO/I.
3. Ucnonb3ys nonydeHHbIE 3 K03 UIMEHTHI, HAWTH KOAPPHUIIUSHTHI b;
UCXOAHOTO ypaBHeHus. CpaBHUTH C pe3ysbTaTaMu U3 3agaHus 1.

B otuer

1. 3anucarh ypaBHEHUE PETPECCHMM B CTAHJIAPTHU30BAHHBIX IEPEMEHHBIX U t-

CTaTUCTHUKH.

3ananue 3.

1. ITocTpOnTh YaCTHBIE YPABHEHUS PETPECCUU
2. PaccuuTath yacTHbIe KOA(PHUIIMEHTHI JTACTUYHOCTU U UX cpegnue. Crnenatb
BBIBO/IBI.
3. PaccunTath yacTHble KO3(DPUIMEHTHI KOppeaauun. CrenaTh BEIBODL.
4. Paccunrtath yacTHble F-kputepuu.
5. Paccumnrats t-kpuTepun, UCNonb3ys yacTHble F-kpurepuu. CpaBHUTH €
pe3ysibTaTaMu U3 3aaanus 1.

B oruer
1. 3anucaTh YacTHbIE ypaBHEHUE PETPECCUMN.

2. 3anucaTh CpeIHUE YaCTHBIE KOI(PPUITUEHTHI STACTUYHOCTU U BBHIBOJIBI.
3. 3anucaTth yacTHbIE KOADGUIIMEHTHI KOPPEISAIUU U BHIBOJIBI.
4. 3anucatp yacTHble F-kpurepun.
5. 3anucars t-KpUTEpUHU.

3amanue 4.
[TIpoBecTu KoppensiimoHHbIA aHanu3. Crenath BEIBOIBI.

B otuer

3anucath TaOIUIly KOPPEJSIIIUOHHOTO aHaJIM3a. 3alucaTh BHIBOIBI.

3amaHue 5.
Memoo nowazoo2o uckouenus
1. OnpenenuTe napameTpbl YPaBHEHUS MHOXKECTBEHHOUN JUHEWHOW PETrpeccuu C
BKJIIOUEHHEM BCeX (haKTOPOB.
2. OLIeHUTh 3HAYNMOCTD MTapaMeTPOB YPaBHEHUS PErPeccruu
3. Ucknrounth Hanbosee He3HAYMMBIN (PakTop
4. TlepecTpouTh ypaBHEHUE PETPECCUU IO OCTABIIUMCS (DaKTOpaM.
5. [MoBropsiTh mm 2-6 10 Tex mMOp, MOKa B YPaBHEHUU HE OCTAHYTCS TOJIBKO
3HaurMble (pakTophl. [locTpouTh ypaBHEHUE pPErpeccur MO 3HAYMMBIM (aKkTopam
(c yueToM pe3ybTaToB KOPPEISIIIMOHHOTO aHAIN3a).
6. [IpoBecT OLIEHKY 3HAYMMOCTH YypaBHEHUs] U TApaMETPOB ypaBHEHUS
perpeccuu.
Memoo nowazo6o20 exoueHUs
7. [TocTpouTh ypaBHEHUS JTMHEHHON PErpeccuu ¢ OJTHUM (PaKTOpoM.



8. OLIeHUTh 3HAYMMOCTb YPaBHEHUSI PETPECCUU

9. lob6aButh crnexyrommii Gakrop. IlepecTpouTs perpeccuio ¢ MOMOJHUTEIHLHBIM
dbakTopom.

10. TIIpomectu oueHky 3HauyuMocTd. Ecnu BKiItOUeHHBbIE (DaKTOPHI 3HAYUMBI, TO
n00aBuTh caenyroumii ¢pakrop. Ecnu ecth He3HAUMMBIN (pakToOp, TO €ro CleayeT
ucKIounTh. [loBTOpATh mm. 14-15 moka B ypaBHEHHMM HE OCTaHYTCS TOJBKO
3HaYUMbIe (HaKTOPBHI.

11. TlocTtpouTh ypaBHEHHE PETPEecCHU IO 3HAYUMBIM (akTopaMm (C y4eTOM
PE3yIbTATOB KOPPEISAIIMOHHOTO aHAN3A).

12. TlpoBecTH OIEHKY 3HAYUMOCTH YpaBHEHUS U MapaMETPOB YpaBHEHUS
perpeccunu.

Peepeccus 6 cmandapmuso06anHbLx NEPEMEHHbIX — (y ) ~
13. TlepeitT K cTaHAAPTU30BAHHBIM HepeMeHhLﬁvT b = T
14. TlocTpouTh YypaBHEHHs JIMHEHUHOMN perpeccmyzl B CTaHJapTH30BAHHBIX
NIEPEMEHHBIX.

15.  OueHuTh 3HAUUMOCTh YPABHEHUS PETPECCUU U TAPAMETPOB

16. Cpenars BBIBOJIBI.

17.  TlomyuyuTs pacdyeTHbIE 3HAYEHUS Ypacu.

18.  Paccumtath SSosm, SSocrs SSpaxrs Sty Socrs Sipaxr

19. Paccuutath KO3 (UIHEHT MHOXECTBEHHOM JeTepMHUHAIUU, KOAIDPHUIIUCHT
MHOKECTBEHHON KOPpEJSAIUU, HOPMUPOBAHHBIN KOA(PHUIIMEHT MHOXKECTBEHHOMN
nerepmuHanuu, F u F,. Cnenatb BEIBOJIBI.
20. Iloctpouts rpaduk Yi(TOUKaAMH) U Ypacy (TUHUEH).

B otuer
1. 3anucaTh MOTYYEHHYIO TMOCIEI0BATEIHLHOCTh IIArOB MO METOJY MOIIAroBOrO
nckmodenns. Ha kaxaoM mare ykasats R?, HopmupoBannblii R?, t kputepuii u ero
3HAYMMOCTB JJI KaXI0T0 KO3 (PUIIMEeHTa perpecchH.
2. 3amMcath TOMYYEHHYIO IMOCJIEI0BATENFHOCTh IIAaroB MO METOAY MOIIaroBOTO
BKIroveHus. Ha xaxaoM mmare ykasats R?, HopmuposarHbi R?, t kputepuii u ero
3HAYMMOCTB JJI KaX10r0 KO3 (PUIIMEeHTa perpeccuH.
3. 3anucaTh MTOTOBOE ypaBHEHUE perpeccuu, 1 KpUTepuud I KaKIOTO
kod(pdunrenta, P 3HaueHue, BEIBOBI O 3HAUUMOCTH.
4. 3amucarh YpaBHEHHUE PETPECCUU B CTAHAAPTU30BAHHBIX MEPEMEHHBIX U ClIETaTh
BBIBOJIBI.
5. 3amucarth MOIydeHHbIE SSosw, SSocr, SSiaxrs Sty SZocrs S parr-
6. 3anmucaTe mMOJy4YeHHBIE: KOI(PPUIMEHT MHOKECTBEHHOW JIE€TepMUHAIINH,
KOA(O(PUITMEHT MHOXXECTBEHHOW KOPPETSALUA, HOPMHUPOBAHHBIN KOIPDUIIMESHT
MHO>KECTBEHHOW nerepmuHanuu, F u F,. Crenate BEIBOJBI.
7. 3apucoBatb rpaduk Yi (TOUKaMn) U Ypacy (TMHUEN). .

1. ITo pe3ynbraTam Tekyiekl paboThl paccuntaTh omuoku B MS Excel
2. Ilo pe3ysbraTam TekyIiel paboThl paccuuTaTh ommoOKku B Python
3. CpaBHUTH
B otuer
8. 3anucaTh NOJy4eHHbIE 3HAYEHHUS OIIHOOK.



KoHTpOoIBpHBIE BOITPOCHI
1. AOCOJIOTHBIE U OTHOCUTEJIHLHBIE OIINOKH.

2. ®opMyIibl pacuera:
— Cpennsis abcomotras ommoka (Mean Absolute Error)
— Cpennsis kBaapatuyHas ommobka (Mean Squared Error)
— CpennexBanpatudeckas omroka (Root Mean Squared Error)
— Cpennsis  aOcomoTHasE TMPOIICHTHAsh OIMIMOKA, CpEeAHSS  OIIMOKa
anmpokcumaruu (Mean Absolute Percentage Error)
— Koaddumuent gerepmunayu

KoHTpOoIpHBIE BOITPOCHI
MHoOeCTBEHHAs! JIMHEWHASI PErPECCHUSL.

Ot60p akTopoB.

KoppensimonHsiii aHamms

KommuHaeapHOCTh U MyJIBTUKOJIJTMHEAPHOCTh (PAKTOPOB
Or11ieHKa 3HAYMMOCTH B MHO)KECTBEHHOM JTMHEHHON Perpeccum.
MeToa UCKITIOUECHUS

© oo N kW

. Mertoa BKIIOYEHUS

10.Koaddurment MHOECTBEHHOMN JNETEPMUHALINH, K03 puLreHT
MHO>KECTBEHHOM KOppEJsLUH, HOPMHPOBAHHBII ko3 pUIeHT
MHO>KECTBEHHOU J1I€TEpPMUHALINN.

11.YpaBHEeHUE perpeccuu B CTaHAAPTU30BAHHBIX TIEPEMEHHBIX.

12.Dopmysl pacueta BekTopa B, SSocr, cTaHgapTHRIX OMIMOOK, t-CTATUCTHK.

13.@opMynBl  CTAaHIAPTU30BAHHBIX ~ TMEPEMEHHBIX, WX CBI3b C D
ko3 pureHTamu.

14.@opmMybl YaCTHBIX KOI(P(ULIMEHTOB KOPPEISALMHA U YaCTHBIX F-KpuTepues.

PaGota 7. Henuneitnas perpeccus
[{ens pabOTHI: OCBOMTH METO/ABI JIMHEAPU3AIUUA U OIICHKH KOd()PUIIMEeHTOB
HEJIMHEMHOW PETPECCHH .
3amanue
10.TTocTpouTts rpaduk (TOUSHUHBIN) IO UCXOTHBIM JaHHBIM.
11.BeiOpaTh noAXOAAIIUE A1 MOJASIUPOBAHUSI 3aBUCIMOCTH.
na kasxcooti u3 blOPaAHHBIX 3A8UCUMOCTEL
12.Cnenath TMHEApU3aIHIO, IPEIBAPUTEIHLHO BBECTH HOBBIE IEPEMEHHBIE.
13.ITo HOBBIM MEPEMEHHBIM HANTH MapaMeTpbl MPeoOPa30BAHHON MOCIIH.
14.HaiiTn napameTpbl HICXOAHOW HETMHENHOMN 3aBUCUMOCTH.
15.Paccuntath Y pacq (10 HENMMHEHHOM! MOIEN).
16.HaiiTu uHAEKC IeTepMUHAIMU, UHJIEKC KOPPEJALMH, CPEIHIO OLIMOKY
anmnpoKCUMaIUH.



17.1Toctpouth TpaduKU MCXOAHBIX M PACUETHBIX JAaHHBIX (UCXOJHBIC —
TOYKaMH, paCUETHbBIC — JIMHUS 0€3 MapKEpOB).

18.Cnenath BBIBO.

Memoo cpeonux mouex

19./In kaxao¥l W3 CTaHIAPTHBIX 3aBHUCHUMOCTEH pacCuuTaThb KOOPIAMHATHI
CPEIHUX TOYEK.

20.[lo6aButh cpennue Touku Ha Tpaduk m.l. Chenate BBIBOA, Kakas W3
byHKuMi dyuiie OyaeTr onuchiBaTh JaHHble. COBHIAAAeT JIM 3TOT BHIBOJ C
BBIBOJIOM 11.97

B otuer
10.3apucoBath rpa@uKu UCXOIHBIX U PACUETHBIX JTAHHBIX.

11.Paom ¢ KaxabIM rpaKoM 3a1ucaTh:
® YpaBHEHHS PETPecCHy,
® [IpollecC JIMHEapu3aluu (CBEIEHUS HEJIMHEHHON 3aBUCHUMOCTU K
JMHENHO),
® UHJEKC JICTePMUHAITNH,
® UHJEKC KOPPEIALNH,
® CPEIHIOI OMIMOKY anmpOKCUMAIINH.

12.3apucoBatb rpadguk co cpequuMu Toukamu. CaenaTh BBIBO/I.
13.3anucaTh 00MIMII BBIBOJI IO paboTe ¢ y4eToM 1.2 u 1.3.
KoHTpoJibHBIE BOIIPOCHI
15.Henuneitnas perpeccust
16.Knaccudukarms Moaeneli HeMMHEWHON perpeccuu
17.B dem 3akitouaeTcs JMHeapu3aus?
18.lHnekc neTepMuHaIIH.
19.MHeKxc KOppensiuu.
20.Cpennsst ommoOKa anmpoKCUMAITUH.
21.Meton cpeHUX TOYEK.
Paborta 8. MeTo rpaiM€HTHOTO CITyCKa
[{enb pabOTHI: OCBOUTH METOJI TPAJUEHTHOIO CITyCKa .
3ananue 1. PazOuenue BoIOOpKU
1. OTkphITh (haiin ¢ natacerom Iris:
from sklearn.datasets import load_iris
np=load_iris()
X=pd.DataFrame(np.data, columns=['sepal length (cm)',
'sepal width (cm)’,
‘petal length (cm),
‘petal width (cm)'])
y=pd.DataFrame(np.target,columns=['sort'])
rae sort — aro
0-'setosa', 1 - 'versicolor', 2 - 'virginica'



2. Pa30uth BBIOOPKY ¢ TOMOIIBI0 GYyHKIMH train_test split Ha oOydJaromiyro u
TECTOBYIO Oe3 mapameTpoB. BeiBecTn y _train.

3. Pa30uTth BRIOOpKY C moMoIbio pyHKIMY train_test split Ha 0OydJaroniyio u
TECTOBYIO ¢ aoJjei train 0,6. BeiBecTn y _train.

4. Pa36utp BEIOOPKY ¢ moMOIIbIO GYHKINH train_test split Ha oOydaronryo u
TECTOBYIO C¢ unciom test 20. BeiBectn y_test.

5. Pa30uTth BEIOOpKY ¢ moMoIbio PyHKIMH train_test split Ha oOyyaronryio u
TECTOBYIO ¢ Aosei train 0,1. OdecnieunTh paBHOE BXOXKICHUE BCEX COPTOB UPHCOB.
BriBecTn y_train.

3ananue 2. [loctpoenue Mmoaenu
1. OtkpeiTh (aiin ¢ garacerom boston: from sklearn.datasets import
load_boston
2. W3yuuTh mpU3HAKH: KAaKHE HMEET CMBICI BKIIOUATh B MOJIEIH?
3. TlpoBecTn KOppEIAIMOHHBIN aHaTu3. BEISIBUTH KOJTMHEAPHBIE (DaKTOPHI.
4. Wcnomw3ys oubianoTeky Statsmodels u MeTo/1 momaroBoro HCKJIIOUEHUS,
oToOpaTh (hakTOpsl B MOJIEIb (HE 3a0y1bTe PO CBOOOAHBIN useH!!). YuecTh
pE3yNbTaThl KOPPEISALUOHHOTO aHAIN3A.

5. Pa3zpenuth BEIOOPKY Ha TPEHHUPOBOUHYIO U TECTOBYIO CirydalHbIM(!!) oOpazom.
6. OOyuuTh MOJETH HA TPEHUPOBOYHOM BHIOOPKE.

7. Paccuntath 3na4eHue ommuOok MSE u RMSE u R? 1 TpeHMpOBOYHBIX
JAHHBIX:

8. Paccuurars 3nauenue omuO0ok MSE 1 RMSE 1 R?11s1 TeCTOBBIX JaHHBIX:
[ToBTOpPUTH IAru 5-7 HECKOJIBKO pa3 (OTAEIbHBIN KO MUCAaTh HE HAJI0 — IPOCTO
HECKOJIBKO pa3 3aIlyCTUTh). UTO MOXKHO CKa3aTh IO MOBOY IIOCTPOCHHOM MOoIeIn?

9. Kakwue (hakTopsl BOIUTH B MOJIETH (CIOBaMU, a HE UMEHAMHU MTEPEMEHHBIX )?

10. 3ammcath MOJENH

11. JIaTh PKOHOMHYECKYIO UHTEPIPETALNIO KOIPDUIIMEHTAM PErPECCUHU.

. 9-11 3anucath cioBamu kak kommeHTapuu (Markdown) B daiin 6i10kHOTA.
3ananue 3. ['paqueHTHBIN CITyCK

12. IpomomkuTh padboTy ¢ natacerom boston

13. Iloaxmounts 6ubmMoTeky SGDRegressor

14. TlocTpouTh MOJICINB MO UCXOAHBIM AaHHBIM (0€3 HopManu3aiuu). BeiBectu

kod(durenTrl. CpaBHUTH pe3yabTaThI ¢ 3aJaHUEM 2.

15. HopmanuzoBatsb paktopsr X.

16. TlocTpouTh MOJIETH IO HOPMAITU30BAHHBIM ITEPEMEHHBIM.

17. BeiBectu koaddunmentsl. Beiect R2. CpaBHUTH pe3yabTaThl ¢ 3a1aHUEM 2.

18. Paccuutats Bpems oOyuenust mojaeneit SGDRegressor, LinearRegression u

statsmodels. Kakast B nanHom ciryuae pabortaet obicTpee?

Pabora 9. Monenu 6uHapHOro BeIOOpa
[lenp paboOTHI: OCBOMTH METOJIMKY pacyeTa C HUCIOJIb30BAHUEM MOJIEIH
OuHaApHOTO BHIOOPA .
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7.

3arpy3uTh UCXOJHBIE JaHHbIC B crienaiu3upoBannbiil [TII1.

[TomyunTh OLIEHKH TapaMeTpoOB MOJEIM OMHAPHOTO BHIOOpA C MOMOIIBIO
JIOTUT-MOJIEIIN.

[TomyunTh OLIEHKH TapaMeTpoOB MOJEIM OMHAPHOTO BHIOOpA C MOMOIIBIO
IPOOUT-MOIEIH.

[To mosy4eHHBIM pe3ynbTaTaM BbIOpaTh MOAXOASIIYI0 MOJIEIb.

B MS Excel momyuuts pacuernbie 3HaueHuss. ONCHUTH TOYHOCTH MOJICIIH.
[Io mocTpOEHHON MOJENN MOJYYUTh MPOTHO3HBIE 3HAYCHHUS ISl 3aJaHHBIX
YCIJIOBUU.

[Toctpouth Mozenb B Python u cpaBHuTH

B otuer

1.
2.
3.
4.

3anucaTh MOJyYEHHYIO JJOTUT-MOJEb.
3anucarh MOJyYCHHYIO TPOOUT-MO/ICIIb.
CremaTh BBIBOI.

3anucarh pe3yJbTaThl MPOTHO3UPOBAHUS.

KoHTpoIbHBIE BONTPOCHI

1.

ISR

Mopenu 6uHapHOTO BBIOOpA.

CaoiicTBa (yHKIIMU MOJAEIUPOBAHUS BEPOSITHOCTH.
Jlorur-monens.

[TpoOut-momens.

OneHka kayecTBa MOJIETIH.

OreHka 3HAYMMOCTH KOI(PPUITUEHTOB MOJICTIH.

Pa6ora 10. Moaenbs MHOXKE€CTBEHHOTO BBIOOpa
[lens paboOThI: OCBOUTHL METOJUKY pacueTra C MCIOJIb30BAHUEM MOJCIH

OMHapHOTO BHIOOpA .

1.
2.

3.
4.

3arpy3uTh UCXOJHBIE AaHHbIC B crienanu3upoBannbiil [TT1I1.

[TomyuuTh OIICHKM TIApaMETPOB MOJICTH MHOXXECTBEHHOTO BBIOOpa C
MTOMOIIIBIO JIOTUT-MOJICIIH.

B MS Excel monyuuts pacuetHbie 3HaueHus. ONCHUTh TOYHOCTH MOJICIIH.
[To mocTpoeHHO MOJAENU MOMYyYUTh MPOTHO3HBIC 3HAYCHUS IS 3aJaHHBIX
YCIIOBH.

B otuer

1.
2.
3.

3anucarh MOJYYEHHYIO JOTUT-MOJIETb.
O1eHuTh KaueCTBO U 3HAYMMOCTh ITapaMeTpoB Mojiesin. Caenath BBIBO/I.
3anucaTh pe3yJIbTaThl IPOrHO3UPOBAHUS.

KoHTponabHBIE BOTPOCHI

1.

SNSRI RN

Mopenu MOKECTBEHHOTO BhIOOpA.
Jlorut-mMo/1e71b MHOKECTBEHHOTO BHIOODA.
[Tpo6uT-MOAETH MHOKECTBEHHOTO BBHIOODA.
OueHka KauecTBa MOJIENH.

Onenka 3HaY4MMOCTH KO3 (PPUITUEHTOB MOJIEIH.
[Ipenenpubie 3P HEKTHI.

Pabota 11. ABTOKOppENSIIMOHHAS PYHKIUS U CTPYKTYpa BPEMEHHOTO psijia



[lens paOoThI: OCBOMTH METOAMKY pacyeTa C HCIOJb30BaHUEM MOJEIU
OMHApHOTO BHIOOpA .
VcxonHbie JaHHBIC TIPEICTABIEHBI HAa TpexX pabounx muctax Excel. s xaxmoro
HaboOpa JaHHBIX BBIIIOJHUTE CIEAYIOIINE 3aJaHHs.
1. Cuurath gaHHbIC U3 Qaiiia.
2. Iloctpouts rpadux. CaenaTe MPEANOTONKEHUS O CTPYKTYpEe BPEMEHHOTO
psaa.
3. Paccuurtarh 3HaUY€HHS ABTOKOPPEISIIIMOHHON (DYHKIIUH.
4. Tloctpouth koppenorpammy. Ha ocHoBanum rpaduka ¥ KOpperIorpaMmbl
C/IeNlaTh BBIBOJ] O CTPYKTYPE BPEMEHHOTO pJia.
B otuer
5. 3apucoBaTh NOITy4YEHHbIN TpaduK BPEMEHHOTO Psija.
6. 3apucoBaTh KOppeIorpamMmmy.
7. 3amucatb BBIBOJ.
KoHTpOoIBbHBIE BONTPOCHI
8. CrtpykTypa BpeMEHHOTO psja.
9. IousTHs nara U nopsaKa KO3PPUIIMEHTa aBTOKOPPEIISIINH.
10.IToHATHE aBTOKOPPENSAUUOHHON (PYHKIIMH U KOPPEIOIPaMMBI.
11.Jlo kakoro mopsAJIKa CIEIyeT pPACCUUTHIBATh aBTOKOPPEISLUOHHYIO
byHKIHIO.
12.CBs3b KOppENorpaMMBbl U CTPYKTYPbl BPEMEHHOTO psijia.
Pabora 12. Monenu ARIMA
Cuurarth na"Hbie u3 (aitna.
[TocTpouTs rpadux.
[Tpu HEOOXOAUMOCTH YOpaTh 3aBUCUMOCTb OT BPEMEHU
Haittu Mat. oxxnanue U IUCIEPCUIO Tpolecca.
Haiitn yactHble KO3 PUIIMEHTHI aBTOKOPPEALUU 1",

Haiiti k03¢ pu1MeHTs aBTOKOPPEIISILNH T, .

No agkowdE

[TocTpouTh aBTOKOPPETALMOHHYI0O W YacTHYK aBTOKOPPEISLHUOHHYIO
(GyHKLIHU.

8. Cnenarb npeanoyiokeHus o MopsiAKe mnpoiecca P u g.

9. Paccunrtarh mapameTpbl MOJIEIH

10.ITpoBecTH OLIEHKY MOJEIH.

11.TTomo6path ONTUMATBLHYIO MOJIEIb, U3MEHSIS P U (.

12.3anucats ypaBHenue. [loctpouts rpaduxk.
B otueT (11 KaXK10T0 U3 MPOLIECCOB)

1. 3anucaTe ypaBHEHHs MPOLECCA IS Pa3IUYHBIX COYETAHUM P U (.

2. ns xaxngoil monmenu cpaBHuTh kputepuu IlIBapma m Akaiike. Caenatb
BBIBOJIBI.

KoHTponbpHBIE BOTPOCHI
1. Unentudukamnus craimonapuoi mojaenu ARMA.

2. Q-cratuctuka Jlronra — bokca.



3. Kpurepuii [lIBapia.

4. Kpurepuii Akaiike.

5. OuennBanue K03 OUIMECHTOB MOJICITH.
6. JlmarHocTHKa OLICHCHHOU MOJICIIH.

Pa6ora 13. MeTo1bl CHMYKEHUS pa3MEpPHOCTH

[IpucoequuuTech K copeBHOBaHMIO Ha miat@opme Kaggle.com, o3HakomMbTeCh €
OIIMCAaHUEM JaHHBIX.
1. IlpoBenuTte MepBUYHBIN aHAIU3 JAHHBIX COPEBHOBAHUS
2. BrimonHUTE IpeaBapUTEILHYI0 00pa00TKY TaHHBIX
3. Hcnonb3yst MeTOJI TIIaBHBIX KOMIIOHEHT, YOSIUTECh B 11€J1eCO00pa3HOCTH
CHI)KCHHST Pa3MEPHOCTH, BBIOEPUTE ONTUMAILHOE KOJIMYECTBO TJIABHBIX
KOMITIOHEHT
PaccuuTtaTh ri1aBHBIE KOMIIOHEHTHI U JaTh UM XapaKTEPUCTUKY.
Ucnonw3ys MOJTyYEHHbIC TJIaBHEIE KOMITOHEHTHI, IPOBECTHU
HEPApXUUECKYI0  KJIACTEPHU3alMI0 W IMOCTPOUTH  JACHAPOrpaMMYy.
OnpenenuTs ONTUMAIBLHOE KOJIMYECTBO KJIACTEPOB.
6. Ucmons3ys wumeromuecs B Scikit-Learn MeTomsl  KiacTepu3arium,

KJIaCCU(UIIMPOBATH OOBEKTHI PA3TMYHBIMA METOIAMH.
7. TIpoaHanmu3upoBaTh pe3yabTaThl

o b

Pa6ora 14. 3agaun kinaccudukauu
[Ipucoenuuurtech k copeBHOBaHMIO Ha maTdopme Kaggle.com, o3HakoMbTeCh €
OMMCAHUEM JTAHHBIX.
1. IlpoBenuTte nepBUYHBIN aHAIN3 TaHHBIX COPEBHOBAHUS
2. BrpimonmHuTe NpeABapUTENbHYI0 00pabOTKy TaHHBIX
3. IlocTpouTh MOAEHH TOTUCTUYECKON PETPECCUU. YUTUTE, YTO B MOJACIHN JOJIKHBI
OCTaThCs TOJBKO 3HAUMMBbIE (DaKTOPHI.
Kakue ¢gakTopsl BolLIM B MOJIEeNb (CJIOBAMU, @ HE UMEHAMHU MEPEMEHHBIX )?
3anucarb MOJIEIb
[TonyuuTh pacueTHbIC 3HAUCHUS
[Ipoananu3npoBaTh METPUKH KAYECTBA MOJIENN
JlaTh 5KOHOMHYECKYIO HHTEPIIPETAIni0 KO3 PUIImeHTaM perpeccumu.
Ilpoananu3upoBaTh pe3yabTaThl

©oo~N Ok

Pa6oTa 15. TlocTpoenue HeMpoHHOM ceTu U 00ydeHUE HEMpoHa

1. JlaH BEKTOp BXOJHBIX JAHHBIX U BEKTOP BECOB HelpoHa. [IpumeHuTs
CyMMAaTOPHYIO (DYHKIIMIO M BBECTH BEPHBII OTBET.

X =[15,1, 25, -18, -12, -12, -9, 4, -22, 2]

w=10.1,-04,-0.9,-1.0,-0.7,-1.6,-0.8, -1.2, -1.2, -0.5]

2. Ha Bxoa ¢yHKIMM aKTHBalUu Xd2BHUCAWJa IMOJAHO 4YHUCIO 5.
N3BecTHO, uTO ee cMmemieHue (bias) paBHo 10. OyHKIMS aKTHUBAUU
BEpHET...

3. Ha Bxon curmounanpHOM (GyHKIIMH aKTUBAIUHU mpunuio gucio -0,89.
@DyHKLNS BEPHET...



4. Ha Bxoa (QyHKIMM aKTUBALMU TUNEPOOJUYECKUI TaHTE€HC IMPUIILIO
yucno -0,89. OyHKIUs BEpHET. ..

5. Ha Bxox ¢ynkiun aktuBauuu ReLU npunuio yucno -0,89. Oyukuus
BEPHET. ..

Pabota 16. HelipoHHble ceTu Uil pelIeHus 3a/1a4 perpeccuu
[IpucoenuuuTtech Kk copeBHOBaHMIO Ha maTtdhopme Kaggle.com, o3HakOMBTECH €
ONKMCAHUEM JIaHHBIX.

CkonupoBaB 0a30BOe pellleHWE M 3alMyCTHUB €ro y ce0s Bbl CMOXKETE
JIOCTUTHYTh 3HauYeHUs METpuku kadectBa MAE=12465. Bama 3amadya u3MeHss
J00ble TIapaMeTpbl apXUTEKTYpPhl HEHPOHHOW CETH WM MapameTpbl 00yuyeHus
HEHPOHHOW CETH JIOCTUTHYTh HAMOOJBIIEro KauyecTBa MojeNnu. PesynbTaT cBOMX
HKCIIEPUMEHTOB BbI CMOKeTe HabmonaTh Ha Bkiajake «Leaderboard» cpasy mocie
3arpy3Kku OTBeTa BO BKJIaJKe «My Submissionsy. Baiiia 11eyib 10CTUTHYTh KaueCcTBa
MoJiend Ha TecToBbIX JaHHBIX MAE<37000. Torga Bel mpoxoaute 3aganue. Koraa
ucnonb3yst LeaderBoard yOemurech, 4To pe3ynbTaT Bac yCTpaWBaeT, CKadyailTe
(daiin cBOEro peleHusi, KOTOPbId Bbl MOXKETE YBHUIETh OTKPBIB CBOM pabouMii
OJIOKHOT B peXUME MPOCMOTpa (HO HE pPEJaKTUPOBaHUsS) U MEpPEeisl crpaBa BO
Bkiaaky «Outputy. Ckauyanubiii daitn B dopmaTe «.CSv» 3arpy3uTe crojaa, Ha
maTdopMy Kypca.

PaGota 17. Heiiponusie cetu /i penieHus 3a1a4 Kiaccuukanuu
[Ipucoenuuurtech k copeBHOBaHUIO Ha maTdopme Kaggle.com, o3HakoMbTeChH €
ONKMCAHHUEM JIaHHBIX.

CxomupoBaB 0a30Boe pelleHWEe M 3alMyCTHB €ro y ce0si BBl CMOXKETE
JOCTUTHYTbh 3HAYEHMsI METPUKHU KadecTBa accuracy=0.85. Bama 3agaua uzMeHss
J00BIC TIApaMETPhl apXHUTEKTYPhl HEHPOHHOW CETH WJIM TapaMeTpbl OO0ydYeHUs
HEUPOHHON CETH JOCTUTHYTh HauOOJBIIEro KadecTBa Mojeiu. PesyiapTar cBOUX
AKCTICPUMEHTOB BBl CMOXKeTe HaOIo1aTh Ha BKIaake «Leaderboard» cpa3y mocie
3arpy3Kku OTBeTa BO BKiajike «My Submissions». Baima 1iens 70cTUTHYTH KauecTBa
MoJieid Ha TecToBbIX AaHHBIX MAE>0.9. Toraa Bel mpoxoaute 3amanue. Korma
ucnons3ys LeaderBoard yOGeautech, 4To pe3yiabTaT Bac yCTpauBaeT, CKauyalTe
daiim cBOEro permieHus, KOTOPbIA Bbl MOXKETE€ YBHIIETb OTKPBIB CBOM paboumii
OJIOKHOT B peXUME MPOCMOTpa (HO HE PEJaKTUPOBAHUS) W TEPEHs crpaBa BO
Bkiaaky «Outputy. Ckauyanubiii daitn B dopmare «.CSv» 3arpy3uTe Crojaa, Ha
maThopMy Kypca.

Pabota 18. HeiiponHusie cetu it petieHus 3a1a4 o0padboTku n300paxeHui
[IpucoenunuTtech K copeBHOBaHMIO Ha margopme Kaggle.com, o3HakomMbTeCh C
OMHMCAHUEM JIaHHBIX.

[IpuMeHnuTh K pa3MenieHHOMY TaM HaOoOpy [aHHBIX apXUTEKTYpHI
HEHPOHHBIX CETEH, KOTOPhIE YKa3aHbl HIDKE. BRIOpaTh apXUTEKTYpy, KOTOpas JaeT
Jy4yllee KayecTBO PELICHMs 3aJadyd. BrucaTe TOYHOCTh, KOTOPYIO Jaja KaxKaas
apXUTEKTypa (C TOYHOCTBIO 710 3 3HAKOB IOCJiE€ TOYKH). Paznenurenem nenoin
YacTH YHMCJIa OT APOOHOM SBISIETCS TOUKA.



VGG16=...
VGG19=...
ResNet50=...
InceptionV3=...
DenseNet201=...
Xception=...

[Ipu omeHke oT4yeTOB 1O JAa0OpaTOPHBIM paboTaM  YUYUTHIBAIOTCS
CJIEIYIOLIUE KPUTEPUHU:

1. 3HaHUE TEOPETUYECKOTO MaTepHalia

2. BeinogHeHue caMOCTOATENbHBIX 3a1aHUM

3. OTBeThI Ha BOIIPOCHI

4. Otuer o BBINOJHEHHOU paboTe

KpurepusiMu OIIEHKM BBINIOJIHEHUSI 3aJaHMs], COIVIACHO JOCTUTHYTOIO
YPOBHS, SABISIOTCS: BBICOKMH ypOBEHb. 3HAHHsS TEOPETHYECKOTO MaTepuaa,
IIPaBUJIBHO BBIIIOJIHEHBI BCE 33JlaHUs B COOTBETCTBUU C TPEOOBAHUSMH, IOJHBIE
OTBETHI HAa BOIPOCHI, MPABUJIBHO BBINIOJHEHBI TOMAIIHUE 33JJaHUsl, CBOEBPEMEHHO
IPEIOCTaBIEH OTYET O BBHINOJHEHHH padoTel - 4 Oamra. CpenHuil ypOBEHb
Teopernueckuii MaTepuall 3HAET, IPABUIBHO BBIMIOJHEHBI BCE 3aJlaHUs, OTBETHI Ha
BOIIPOCHI HE IMOJIHBIE, JOMAIIHWE 33JaHUs BBINOJHEHBI HE B IOJHOM OOBEME,
IPEIOCTABIIEH OTYET O BBIIOJHEHUM PabOThI, JIUOO B CIy4yae HECBOEBPEMEHHOTO
OPEJOCTABICHUS] OTYETa WM C HaJIMYMEM HECYUIECTBEHHBIX OIIMOOK B
BBIMIOJIHEHUH JIa0OpaTOpHBIX 3agaHusx - 3 Oamia Huke cpenHero ypoBEHb.
Brimonneno He Bce, HO Ooisiee 50% 3amanuii mabopaTOpHOM pabOTHI, JOMAITHEe
3aJlaHA€ HE BBINOJHEHBI, HECBOEBPEMEHHO IIPEJOCTABIEH OTYET O BBINOJHEHUU
pabotel - 2 Oamra. Huskuii ypoBenb. Bwimonneno menee 50% maGoparopHoi
paboThl, HE BBINOJHEHO JOMAlIHEEe 3aJaHhe, OTYET O BBIIIOJHEHHH PabOThl HE
npenoctaBieH— 1 6amn KonuyectBo OanmnoB 3a OTuér mo y1abopaTopHoi padoTe:
MuaumMyM — 1 0. KommuectBo OayioB 3a OTuér mo jaboparopHoil padborte (¢
y4eToM Ko3((PUIIMEeHTa CI0KHOCTH): MaKCUMYM — 4 0.

Jast tekymero kouTpoas TK2:
ITIposepsiemast komnerenuus: 1TK2.1, T1K2.1
3anmanus 7151 KOHTPOJIBHOUM pabOoThI

3amanue

Hcxoanble naHHbIe B3ATh U3 (aiiia B COOTBETCTBUE C BapUaHTOM. 3aJlaHue
cnenath B Notebook Python. ®opmysier / Moaens Hamucats Ha Oymare. BeiBojb
nucaTh B KOMMEHTapHsX B (aiie.

Tunoeou sapuanm

1. TlocTtpouth MOAENL MHOXKECTBEHHOM JIMHEWHOM perpeccuu C
BKIIOUeHHEM Bcex (akTtopoB. IIpoBecTr OIEGHKY TapaMeTpoB H  OICHKY
3HauyuMocTu. CenaTh BBIBO/IBI.



2. IlocTpouTh ypaBHEHHUE PETPECCUU B CTaHAAPTU30BAHHBIX MEPEMEHHBIX.
Crenatb BBIBOJIBI.

3. IIpoBecT KOPPEISIMUOHHBIN aHaIW3. BBIABUTH Napbl KOJUIMHEAPHBIX
daktopos. [IpoBepuTh HANIMUKE MYJIHTHKOJTHHEAPHOCTU. ClienaTh BHIBOIBI.

4. BpiOpaTh NOAXOIAIIMNA METOJ MOCIEAOBATEILHOIO BKIIIOUCHUS WU
uckmoueHus  (akropoB. [loctpouth MOJENh MHOXECTBEHHOW JIMHEHHOM
PErpecCcHu C y4€TOB BBIBOJOB, CACIAHHBIX IO MPEABIIYIIAM MYHKTAaM.

Kputepuu omeHkH.

MakcumanpHasi OleHKa coctaBisger 15 OamioB. Kaknoe 3amanue
OLICHMBACTCI MakCUMyM B 4 0auioB. MUHUMaJIbHOEC KOJIHMYECTBO OaUIOB 3a
pabory — 8.

Jast Tekymero kourpoas TK3:
[Tposepsiemast kommerenuust: [1K2.1, T1K2.1
Tect

[IpuMepHBIN BapraHT
NuHERHBIA KOMDMULMEHT KOPPENALMK NpeaHa3HaYeH AnA U3MEPEHNS. .

BribepuTe OOUH OTBET:
3. TOMOCKEAaCTHYHOCTH

D. 3HAYMMOCTH YpaBHEHUA
C. TECHOTHI CBA3W MeXy hMaKTOpaMU «f
d. 3Ha4YUMOCTH (DAKTOPOB

€. TETEPOCKEAACTUHHOCTH

JlaH BapHAUHOHHEI PAI, e X; — BAPHAHTLL, 1; — 9aCTOTHI, W; — OTHOCHTeIbHBIE JacTOTEI,
n — 06beM COBOKVITHOCTH. X - CpeaHee

OTMETHTL (DOPMYNY (DOPMYTLE} ANA PACYETA AMCNEPCHM

BblOepuUTE OOWH MW HECKONbBKO OTBETOB:
d. E_xi-ni
T
. Z(xi—f)z-wi
n

)2
o L&-07

n

20 =02 w,

. [Za-0?
n

o



B tabnuie npenctaeneHa Bobibopka. OTMETMTE BAPUAHT C MCXOAHBIMKW AAaHHBIMMW

Xi 1|12 |3
R 213 |85

BbibepHTE OOMH OTBET:

d.
Rl e e

b.
IS B S B BBt

L
2edudi Do Aot

d.
2,1,2,2,1,1,3,3, 12

KoahPHUUKEHT 3NACTUYHOCTH - 3TO...

BblDEpUTE OOUH MNKM HECKONEKD OTBETOR:
1

a — >y

n

Y-y,

-100

Vv

b f '(-f)i];

R n-m
e _-
1-R m-1
- 100 3=, f
¥ n

O0Las gucnepclA pacCcyKTeIBAETCA No opmyne
N - 00beM BbiGOPKM

M - YUCTIO NAPAMETPOB YPABHEHMA PETPECCHM

BriDepuTe OOMH OTBET:

a. Z[J"f -¥; )J
b. Z(}‘f _I_JJ
c Z[J".—' _,.{;r'):

a > (5-¥f
& Z[}_;T ¥

n—1

¢ 20:i-5)

m—1



[0 pe3ynkTaram perpecCHoOHHON0 aHanu3a OTMETUTE BEPHLIE YTEEPHKIEHHA

PezpeccuoHHOA O mMUOTUKG

MHOHEeCTBEHHBIA R 0,940
R-kBanpart 0,884
HopmmposaHHeiiA R-keagpat 0,826
CraHgapTHas ownbka 43 227
HabnwogeHua 16
JlMcre pocMoHHBIA aHanus

df 55 M5 F SHoyumocms F
Perpeccua 5 1426593 28539 15,27315 0,000210
Ocrarok 10 18586 1865
WToro 15 161379

Kosghguyuermor Cmand. owubra t-cmamucmuka  P-3HOYeHue

¥-nepeceuyeHue -3008,975 1136,175 -2,648 0,024
x1 -6,674 5,383 -1,240 0,243
x2 6,678 3,153 2,118 10,0001
x3 30,664 11,975 2,561 0,028
x4 13,949 15,157 0,920 0,379
x5 -10,216 17,045 -0,599 0,562

BrIGEpUTE OIMH UMK HECKOMBKO OTEETOB:
a. (hakTopHas aMcnepcua 142693

b. oGbem BriGopkn 14 X

C. thakTopHaa aucnepcua 15,27 X
d. (hakTopHasa aucnepcua 28539
& (DaKTOp X2 3HAYUM

f. thaktop x4 3xagmm X

[nA Yero UCnonb3yeTca MeTod HauMeHbLUMX KBaApaToB?

BriOepuTE 00WH OTBET:

3. [ANA OLEHKW 3HAYUMOCTH YPABHEHUA perpeccun

D. ANA OUEHKA Ka4ECTBA MOAENN

C. ANA HAXOXACHWA Y PacHETHOM

d. N7 OLEHKK 3HAYMMOCTH NAPAMETPOE YPABHEHWA DErPECCHM

€. ANA HaxXOxAeHWA YUCna NapameTpoB YpaBHEHWA PETPECCHK

. ANA HAXOKAEHWA NAPAMETPOB YPABHEHWA DEFPECCHIN

KaKoB NOpAA0K YaCTHOTO KO3(MMUUMEHTA KOPPENALMH?

rvxl,x2gx3,x6

-

OTBET BBECTH LMDPOi.

CeoicTea CTaHOAPTH30BaHHBIX NEepEMEHHBIX:

BuiGepuTe 0OMH MMM HECKONBKO OTBETOB:

oot




Mony4eHo YPaBHEHWE DETPECCHM:
¥=60_3°x
TAE X - YUCNO AaBTOOYCOB Ha MapLipyTe
¥ - BpEMSA OMMAAHWA aBTo0yCca, MUH
CHKOMNBKO aBTODYCOB MOMHO CHAThH C MapLUpYTa, YToDkl BpeMa OWOaHKA YEENWYMNOCE He BoNnee, Yem Ha 3 MHH?

OTBEET BEECTH YUCTIOM.

OTMETWTH NOAXOAALLIEE NWHEapH3Yolliee npeofpasoBaHue

=h -
v=b,-e

BblOepUTe OUH OTBET:
a lny=5b,+bx X

b my=Inb,+blnx
c. y=by+bx

d lny=lnb +bx
e.y:be+bli
X

t y=by+bx,+byx,

PAHTOBbIA KO3MMULMEHT KOPPENALIMM CIIMPMEHA MOKET UBMEHATLCA B MHTEPBane

BhiGep1Te OOWH OTBET:
3. Aom#eH ObiTh Oonblue t KPUTUYECKOTO

D. nomxeH DbiTh MeHBLLE T KpUTHYECKOTO
cor0ao1
d. o1 0 oo GECKOHEYHOCTH

e or-1a01+

B MHOMECTBEHHON NMHERHOR perpeccuy Kakum AomEHO ObiTh COOTHOLUEHWE MeXdy OObEMOM BbIDOPKK N M YHCNOM (PaKTOpPOB M?

BuiGepuTe O0WH OTBET:

a. n=m
b. n=m+1 X
C.n<m

d n=2*m

€. n=5"m



B mogenu GMHapHOro BbiGopa MOXHO OLEHUTD. ..

BriGepuTe 0OWH OTBET:
a. MaTeMatMyeckoe axuaadue M(Y) roe Y={-1.0;+1}

b. BEpOATHOCTE P(Y=1) e Y={-1;4+1} &/
C. BepoATHOCTE P(Y=0) rae Y={-1.0.+1}
d. MatemaTnyeckoe axuaadHre M(Y) roe Y={-1.+1}

€. BepoAaTHOCTE P(Y=1) rae Y={-1.0;+1}

B pesyntTate OLEeHKM NapaMeTPoB MHOMECTBEHHOI logit-mogenu B MM Statistica Obina nonyyYeHa cnegyowas Tabnuua

y - Parameter estimates (mHokecTe.sta)

Distribution : MULTINOMIAL

Link function: LOGIT

Level of | Level of | Column | Estimate | Standard ‘ Wald ‘ Lower CL ‘ Upper CL ‘ p
Effect Effect [ Response Error Stat. 95, % 95, %
Intercept 1 0 1 535856 3473264 2380242 -1,44891 12,16604 0,122878
x2 0 2| -0,08802 0,942748 0,008717 -1,93577 1,75973| 0,925612
x3 0 3| -2,37098| 1,095301| 4685864 451773 -0,22423| 0,030412
Intercept 2 1 4] 584634 3,381311)2,989492 -0,78091 1247358 0,083806
%2 1 5 -0,63935 0,903627| 0,500603 -241042  1,13173) 0,479235
x3 1 6 -1,93432 1,016099  3,623960 -3,92583  0,05720 0.056953
Scale 1,00000 0,000000 1,00000 1,00000' !

PaccyuTaTh 3Ha4eHUe NUHENHOMA hopmbl u(yi=0) AnA x,=0 1 x.=0.
CTBET OKPYIAMTL A0 COThIX, BBECTH YEPE3 TOUKY.

Mpumep: 0.24

Mpumep: 0.40

3HavyeHue NMHERHOro Ko3hMuLMeHTa Koppenauun r(x,y)=0,095

BbiGepuTe OOWH OTBET:
a. CBA3b NOrapuMUYECKan

b. cBAstL oOpatHan

C. CYLIECTBYET NMHelHan 3aBUCHMOCTb OT BpEMEHH
d. CBA3b CTATMCTHYECKM 3HaYnma

€. CBA3b CTATUCTUYECKH HE 3Ha4YMMa

f. CBA3b NONMMHOMUANEHAA X

J. BO3MOHHA HENMWHENHaa 33aBMCUMOCTE OT BPEMEHHW

JaHa BEIGOpKA. PACCIHTATE 3Ha4eHHe THHEHHOT 0 KO3 hHIHEHTa
KopperanHH. CpefHeKBaIpaTHHeCKHe O TKIIOHCHHA IPHEATE
Sx=1,6

Sy=2.6

OTBeT OKPYITHTE 0 JBYX 3HAKOE MOCTE 3aIATOH.

X 0 -2 2 0

y 2 0 2 4




B pesynsTare NocTPOSHWA MOJENU MHOKECTEEHHOM BLIGOPA ObiNa NoNy4YeHa Cneayoias MaTpuua oLwnook

Predicted |Predicted |Predicted
Observed 0 1 2
i 6 1 1
1 3 4 1
2 1 1 3

YeMy PABHAETCA TOUHOCTh B KATETODMA 27

OTBET OKPYIMWTE A0 COThIX, BBECTH YEPE3 TOUYKY, OTBET BEOAMTE HE B npoljeHTax!
Mpunep: 0.24

Mpumep: 0.40

[ycTb BLIDOpKa 320aHa pAAOM pacnpefeneHia OTHOCHTENBHLIX YaCTOT NpU3HaKa X.

BulvMCAKUTE CpeaHee apupPMETUYECKoe BLIOOPEH

X; 1 2 4 7

Wi 04|04 01| 0,1

K METOAaM CHUEHWA pasMEPHOCTH OTHOCATCH .

BoibepiTe O0WH UMW HECKONBKO OTBETOR:
A. METOL, MABHLIX KOMIOHEHT +f

b. perpeccHOHHEIH aHanu3
C. MHOMOAKTOPHBIA AWCNEPCHOHHBIA 2HANK3
d. KnacTepHbIi aHan13

. ANCKPUMUHAHTHBIN aHANMNW3 &

FIMeetcs cleIyIOMHH I JaHHBIX.

(=1 o] N ]

|
—

[
—

[ R S )

OnpefeniTs paHr Ang yacna "0"

s kourpoas OMKkp:
ITIposepsiemast komnerenuus: 1TK2.1, T1K2.1
TpeOoBaHUs K BBIMOTHEHUIO KYPCOBOM pabOTHI

Jist oueHkr cOPMUPOBAHHOCTH KOMIIETEHIIMM HCIONB3YETCS KypCcOBas
pabora.

[lenbto KypcoBOW pabOThI SIBISETCS CHUCTEMATH3alMs TEOPETUYECKUX
3HAHWM W MPAKTUYECKUX HABBIKOB B 00JaCTH KOMITBIOTEPHOI'O aHAJIN3a JIaHHbIX, a
TaKXE€ OLIEHKAa YPOBHS TIOJYYEHHBIX 3HAHUM M CTENEHH NOATOTOBIECHHOCTH
CTYZI€HTa K MCIIOJIb30BAHUIO MOJMyUYEHHBIX 3HAHUM B OyyIien npodeccuoHaaIbHON
NEATEIBHOCTH.



Tembl KypcOBbIX paOOT CBsI3aHbl C OCHOBHBIMM pa3zjiellaMH H3ydaeMou
JUCUUIUIMHBL M TIO XapaKTepy BBIIOJHEHHS SBIAIOTCS WHIWBHYaJIbHBIMU.
BriOpanHyio TeMy U3 MpEAiaraeMoro U yTBEP)KJIEHHOTO PYKOBOAMUTEIEM CIHCKa
KYpPCOBBIX palbOT CTYIEHT JOJDKEH 3aperucTpupoBaTh C YKa3aHUEM JaThl
noyry4eHusi TeMbl. C 3TOr0 MOMEHTa CTYAEHT HECET OTBETCTBEHHOCTh 32 KAYECTBO
U CBOEBPEMEHHOCTh BBINOJHEHHUS KypcoBod paboTel. KoHTponb 3a Xxoaom
BBIMIOJTHEHHsSI pabOThl, a TakKe HeOoOXOIWMbIe KOHCYJbTAlUM MO XOAY
BBITIOJIHEHUSI OCYIIECTBIIET PYKOBOJAUTEIIb.

KypcoBast paGota 00s13aTeIbHO BKJIIOYAET B CEOs CINEAYIONINE CTPYKTYPHBIE
DIIEMEHTHI:

- TUTYJIbHBINA JTUCT

- COZIEpKaHne

- BBEJICHUE

- pazzenbl (TJIaBbl)

- 3aKJIIOYEHUE

- CIIMUCOK HCIIOJIb30BaHHOM JIUTEPATYPhI

- IPUJIOKEHUA (TPU HEOOXOJUMOCTH )

ConeprkaHue TOJKHO BKJIHOYATh B ce0sl IEPEUEHb Pa3/iesioB U MOJAPA3LEIOB,
NPUWIOKEHUH C YKa3aHUEM HOMEPOB CTPAHUL, HA KOTOPBIX OHHU MOMEIIEHBI.

Bo BBeneHun ykasbiBalOT 00JacTh 3HAHUM, KOTOPOM MOCBsIIeHA padoTa,
nepeyeHb UCCIEAYEMbIX MPOOJIeM WM 33/a4 M UX aKTyallbHOCTb. O0s3aTeabHbIM
BO BBEJICHUU sBIAETCA (OPMYJIMPOBAHUE LIETU U 337ad KypcOBOW paboThl U
JIOTUKH U3JI0KEHUSI MaTepuaa.

OcHoBHast yaCTh pabOThI JOJKHA COCTOATh U3 JBYX IJIaB:

B TIEpBOM TjaBe ClEAyeT JAaTh JOrMYeckoe U 0030pHOE M3JI0KEHUE
UCCIIeyeMON TpOOJIeMBbI C pPAacCMOTPEHUEM PAa3IUYHBIX TEOPETUYECKHUX
KOHLEMUUA U TMOAXOJO0B K HCCIEIOBAHUAM N0 3aJlaHHOM  TeMaTHKe,
CYILIECTBYIOILIMX METOJIOB PEILICHHUS 3a/1a4 B paccCMaTpUBaeMoi 001acTy;

BO BTOpPOM TJIaBE CIEAYET BHINOJHUTh MAaTEMaTUYECKYI0 (popManu3aluio u
CaMOCTOATENbHBIN pacyeT MO MOCTaBICHHOW 3aJaue ¢ MOCIEAYIOUIMM aHaJIU30M
MOJIyYEHHOTO pelIeHUs. PacdeTsl NOMKHBI OBbITh BBIITOJHEHBl C NPUMEHEHUEM
oxuoro u3 Notebook Python.

B 3akmtodueHun KypcoBoil paOOThl JOJDKHBI OBITH CAEIaHbI HEOOXOIUMBIC
000OIIEHHSI U BBIBOJIBI 110 IPOBEACHHOMY HCCIIEI0OBAHUIO.

Cnucok HCIoNb3yeMOM JUTEPATypbl JODKEH COAepX aTh He MeHee 15
HAaWMEHOBaHUM, 0(opMIIEHHBIX TT0 cooTBeTCTBYIOMIUM ['OCTam.

[TpumepHBIii IEpeUYeHb TEM JIJISl BEITIOJIHEHUS KYPCOBOUM pabOThI

1. Mcnonp30BaHWE MOJETU JIMHEWHOW PErpeccus ISl BBISABICHUS BIUSHUS
(bakTOpOB B uccedyemor npedmMemHou ooaacmu

2. IlocTpoeHne HeMMHEWHON perpeccuu AJis BBISBICHUS BIUSHUS (DAKTOPOB B
ucciedyemou npeomemuoul ooaacmu

3. CpaBHenue MoauduKanuii MeToa TpaJueHTHOTO CITyCKa



4. HWcmonp3oBaHrue MOJeN OWHAPHOTO BBIOOpA TSI KIacCH(PUKAIIN 00BEKTOB
B Ucciedyemoll npeomMemuou ooiacmu

5. Mcnonp30BaHHWE MOJENM MHOOXECTBEHHOT'O BBIOOpa i KiIacCH(pUKAIUU
00BEKTOB B Uucciedyemou npeomemuou ooiacmu

© o N o

MopenupoBaHue JUHAMUKU psoa ¢ nomolibio Mojenu ARIMA
MeTonbl CHIKSHHS pa3MEPHOCTH

3ajauu KiacTepu3auuu

Hcnonb30BaHre HEMPOHHON CETU B Ucciedyemoll npedmMemuol ooaiacmu

Taxxe CTYACHT MOXKCT IIPCHIIOKHUTD CO6CTB€HHYIO TCMY HCCIICAOBAHUA IIPU
YCIOBHH COTIJIACOBAHUA C PYKOBOJIUTCIICM.

[ITkaya oreHuBaHMsI KypCOBOM pabOThI

OneHka

XapakTepUCTHUKA PE3YJIHTATOB

OTJIUYHO

B kypcoBoii pabore [aHO pa3BepHYTOE OOOCHOBAaHHE
aKTyaJbHOCTH, IIEJIEH W 3a7a4 TeMaTuku ucciaemaoBanms — 9-10
0aioB

Copnepxxanue pabOThl YETKO CTPYKTYpHpPOBAHO, MaTepual
M3JI0’KEH TOCTIEI0BATENBHO U TOTHYHO — 9-10 GamioB

PaGota wumMeeT BBICOKYIO CTENEHb MPOPaOOTAHHOCTH
TEOPETUYECKOr0  MaTepuana  (MOJHBIN U aKTyaJbHBIN
ouOnmorpaduueckuii  CIUCOK, aKTyallbHbIe CCBUIKM  Ha
VCIIOJIB3YEMBIM MaTepuall B XOJE W3JI0KEHUSI TEOPETUUYECKON
gacTt) — 9-10 Gamios

PaGota umeer riyOokoe TeopeTHyeckoe OOOCHOBaHUE W
0030p COOTBETCTBYIOIIETO TEPMHUHOJOTMUECKOTO ammnapara Io
BBIOpaHHOUM TemaTuke. TeopeTuyeckas rjiaBa CTPyKTypUpOBaHa
no  noapazaenaMm.  IIpuBegeH  0030p  HAKOIJIEHHOTO
IPAKTUYECKOTO OMNbITa PELIEHUsT NpoOJeM MO BbIOpaHHOU
TemaTuke. — 21-25 GannoB

[IpakTyeckass yacTb pabOThl BBIIOJHEHA MOJHOCTBIO:
OPUBEACHO MOJIHOE CTPYKTYpUPOBAHUE U3ydyaeMOM MpoOIeMHON
CUTYaIlMH, JaHO pPacCIIUPEHHOE OOOCHOBAHHE MaTEMaTUYECKOMN
MOJENM W METOJIUKH peIIeHus, MpOBeJAeH TiayOoOKuid U
KPUTUYECKUN aHAIW3 pPe3yJbTaToB MojenupoBanus — 21-25
0aioB

B nporiecce 3ammThl KypcoBoil paboThl 00ydaeMblil moKa3as
BCECTOPOHHEE, CHCTEMaTH4eCKoe M TIyOOoKoe 3HaHue y4eOHO-
IPOrpaMMHOTO MaTtepuana, YCBOMJI OCHOBHYIO u
JOTIOJTHUTENbHY IO JUTEPATYPY, PEKOMEHJOBAaHHYIO
nporpamMmMon. Jlanm  mojHBIE  pa3BEepHyTbIe  OTBETHl  Ha
MOCTaBJICHHbIE BOMPOCHL. [Ipu oTBeTe MOTYT OBITH JOIMYIIECHbI
HE3HAYUTEIbHbIC HEJOUETHI B ONPEICICHUH TTOHSTHI, OTOBOPKH,
MOMPABIICHHBIE CTYJAEHTOM CaMOCTOSITEILHO B MPOLIECCE OTBETA
— 19-20 6annoB

Xopouio

B kypcoBodi  paboTe  mpHBEIEHO  00OCHOBAaHHE




Onenka

XapakTepuCcTUKa pe3yJibTaTOB

aKTyaJIbHOCTH, LIeJIe M 3aJady TeMaTUKH HccliefoBaHus — /-9
6aioB

Conepxanue pabOThl CTPYKTYPUPOBAHO, MaTEpUal U3JIOKEH
B OCHOBHOM I10CJIETOBATEILHO U JJOTHYHO — /-9 6aioB

PaGota uMeeT JIOCTaTOYHO MOJIHYIO CTENEHb
IpopabOTaHHOCTH  TEOPETUYECKOTO  Marepuana  (MOJIHBIN
oubnuorpaduyeckuii  CHUCOK, CCHUIKM Ha HCHOJIb3yEeMbIH
MaTepual B XOJI€ H3JIOKEHUS TEeOpeTHYecKol uactu) — /-9
0aioB

PaGota wuMeeT JOCTaTOYHO TIOJIHOE  TEOPETHYECKOE
000CHOBaHUE U 0030P COOTBETCTBYIOIIETO TEPMUHOJIOTUYECKOTO
anmapata 1o BbIOpaHHOM TemaTuke. Teopernyeckas TriaBa
CTPYKTypUpOBaHa 1o  mnojpaszaenaM. I[lpuBenen  0030p
HAKOIUICHHOTO TMPAaKTUYECKOTO OIbITa PEIICHUs MpOoOIeM II0
BbIOpaHHOU TemaTuke. — 18-21 GannoB

[IpakTideckass dYacTh pabOTHI BBHIMOJIHEHA TMOJIHOCTHIO:
MPUBEAEHO  CTPYKTYpPHUPOBAaHHWE  H3y4yaeMOH  IpoOIeMHOM
CUTyalluu, AaHO OOOCHOBAaHME MAaTEMaTHYECKOW MOJENIN U
METOJUKU PEIICHUs, MPOBEJIEH TUIIOBOM aHAIM3 pPE3YyJIbTaTOB
mojenupoBanus — 18-21 Gamios

B nporiecce 3ammrtel KypcoBoil paboThl 00ydaeMblil MOKa3al
JOCTaTOYHO  YBEPEHHOE  3HaHUE  Y4YeOHO-IIPOrpaMMHOIO
MaTepuaia, YCBOMJI OCHOBHYIO U JIONIOJHUTENBHYIO JTUTEPaTypy,
PEKOMEHIOBaHHYIO MporpaMmoil. Jlan monHbIE  OTBETHI Ha
NOCTaBJICHHBIE BOMpPOCHL. [Ipn OTBeTE MOTYT OBITH AOIMYIIEHBI
HE3HAYUTEIbHBIC HEJOUYETHI B ONPEICIICHUN TTOHITHIA, OTOBOPKH,
MOTIPaBJICHHBIE CTYJEHTOM CaMOCTOSITEIBHO B MpOIIECcCe OTBETA
—17-18 6amoB

Y 1oBIE€TBO
PUTENBHO

B KypCOBOM pabote IIPUBELIEHO 000CHOBaHUE
aKTyaJbHOCTH, LIETTU W 3a/ladyd TEMATUKH HCCIIECIOBAHUS YETKO
He chOpMYTUPOBAHBI — 5-7 0aIOB

Conepxanue  pabOThl  CTPYKTYpPHPOBAHO  YaCTUYHO,
MaTepuall M3JI0KeH 03 COONIOEeHUS JOTUKH HCCICAOBAHUS —
5-7 6annoB

PaGota uMeeT yIOBIIETBOPUTEIIBHYIO CTETICHb
POpPabOTaHHOCTH TEOPETUUYCCKOTO Marepuaia (IMPUCYTCTBYET
MUHHUMAJIbHO HEOOXOIMMBIA B COOTBETCTBHH C TPEOOBAHHUSAMHU
oubnorpaduueckuii  CIMHCOK, CCBUIKM Ha HCHOJIb3yEeMBbIi
MaTepraJl B  XOA€  M3JIOKCHUS TEOPETHYECKOM  YacTh
BCTPEYAIOTCSl YACTUYHO) — 5-7 6o

PaGora mmeeT HemoiaHOE TeopeTHUUecKoe OOOCHOBaHUE U
KpaTKuii 0030p COOTBETCTBYIOMIETO TEPMHHOJIOTUYECKOTO
anmapata 1o BbIOpaHHOUW Tematuke. (O030p HAKOIIEHHOTO
MIPAKTUYECKOTO OMbITa pEIIeHHusl MpoOJeM 10 BBHIOPAHHOU




Onenka

XapakTepuCcTUKa pe3yJibTaTOB

TEMaTHKe OTCyTCTByeT. — 16-18 Gamion

[IpakTiueckass 4acTb pabOThl BBHINOJIHEHA B OCHOBHOM:
MPUBEAEHO  CTPYKTYpPHUPOBAaHHWE  HM3y4yaeMOM  MpOOJIEMHOM
CUTyalluu, TpUBEJEHA MaTeMaThyeckas MOJENb W METOJUKa
penieHusi, OTCYTCTBYeT  THUIIOBOM  aHaliu3  pe3yjbTaToB
MojenupoBaHus — 16-18 0anmoB

B nporecce 3ammTbl KypcoBoil paboThl 00ydaeMblil MoKa3al
HU3KUN YpPOBEHb 3HAHUU Yy4eOHO-MPOrpPaMMHOIO Marepuaa,
IUIOXO OPUEHTUPYETCS B 3HAHWU OCHOBHOM U JIOTIOJIHUTEIHLHOMN
JUTEPATYPhl, PEKOMEHIOBAaHHOM MporpaMMoi. Jlan yacTU4HbIe
OTBETHl Ha TOCTaBJCHHbIE BOMpockl. llpu oTBere ObuH
JOMYIIEHbl HEMIOYEThl B ONPENEICHUM TOHSATHH, CTYICHT
CaMOCTOSITEILHO HE MOXET O00OCHOBaTh BHIOOP MOJAETH U
METOJVKH PEIICHHs B mpoliecce oTBeTa —13-16 Gamios

Heynosner
BOPUTEIbH
0

B kxypcoBoii paboTe He mNOpHUBEAECHO OOOCHOBaHUE
aKTyaJbHOCTH, UENM W 3aJa4d TEMATHKU HCCIEIOBAaHUSA HE
BBIJIEJICHBI WK HE COOTBETCTBYIOT BHIOPAHHOM TeMaTUKE— MEHEe
5 OasioB

Conmepxxanue  pabOTBl  CTPYKTYPHUPOBAHO  YacCTUYHO,
MaTepuanl M3JI0KEH 0€3 COOTBETCTBYIOIIEW CTWIMCTUKH U
JIOTUKH — MeHee 5 0auioB

PaGota  He  uMeeTr  TeopeTUYECKOM  TPOpPabOTKH
(mpUCyTCTBYET (bopMabHBIN, HEaKTyaJlbHbIN U/
HECOOTBETCTBYIOIIMM TeMaTuKe OuOIHorpa@uuecKkuil CIUCOK,
CCBUIKM Ha HCHOJb3yEMbIl Marepuanl B XOAE H3JI0KEHUS
TEOPETUYECKON YaCTHU OTCYTCTBYIOT) — MEHEE 5 0aslioB

Pabota He  HMMeeT  COOTBETCTBYIOUIEIO  TEMAaTHUKE
TEOPETUYECKOr0 OOOCHOBAaHMS M 0030pa WJIM TeopeTHYecKas
yacTb MpeACTaBieHa cJab0 W COAEPXKHUT  YacCTUYHBIE,
Pa3pO3HEHHBIE  CBEACHUS O TEPMHUHOJIOTMM II0 TEMAaTHUKE
uccienoBanus — meHee 16 6amioB

B MIPAKTUYECKON 4acTH paboThI OTCYTCTBYET
CTPYKTYPUPOBAaHHE  M3ydyaeMOW  TPOOJIEMHOM  CHUTYyaIluw,
dopManuzanuss MaTeMaTHUYECKOM MOJENTM  MpHUBEACHa C
OIIMOKaMHU, METOJMKA pEIIEHUsI OTCYTCTBYET, OTCYTCTBYET
aHaJiu3 pe3yJIbTaTOB MOJICIMPOBAaHUS — MeHee 16 OalioB

B mporiecce 3anmmThl KypcoBoi paboThl 00y4aeMbIi MoKa3a
HU3KUN YpPOBEHb 3HAHUW Y4eOHO-MPOrpaMMHOIO Marepuana,
IJIOXO OPUEHTUPYETCS B 3HAHWU OCHOBHOM U JIOMIOJIHUTEIbHON
JIUTEPATYPBI, PEKOMEHIOBAaHHOM Tporpammon. He man orBersl
Ha JBa M OoJjiee MOCTaBJIEHHBIX Bompoca. IIpu orBeTe ObLIM
JOMYyIIEHbl OMMOKM B ONPEAEICHUUM TOHATUN, CTYACHT
CaMOCTOSITEIbHO HE MOXET O00O0CHOBaThb BHIOOP MOJAETH U
METOJIMKH PellIeHus B Ipoliecce 0TBeTa —MeHee 13 0amioB




Jlist npome:kyTouHoi arrecranun OM1:

BapI/IaHTI)I 9K3aMCHAIIMOHHbIX OMJIETOB

MHHOBPHAYEH P&
DegepansHOE TOCYIAPCTEEHHOS OIOTEETHOE 00PAZ0EATENEHOE VIPEEIeHHE BEICIIETO 00pa30EaHAA
«Ka2aHCcKHA [oCyIapCTECHHEIR SHEPreTHUECKHE YHHEEPCHTET»

PaEyIBETeT UHPPOBEX TEXHOIOTHA H SKOHOMEEH VTBEPAEAIO
Kaegpa HTHC 3ae. xadegpoit Topeyuoea KO B.
Hanpasnesne 09.03.03 W 202 /2 r

JxzaMeHaITHOHHEIA OHIeT MNe 1 mo aucoanInHe «KoMNEOTepHLIHA aHAIN? JaHHLIDY

TlocTponTs ypaBHeHHE THHeHHOH perpeccHH.

BRTIOUHTE TOTBKO 3HATHMEBIE HEKOPPETHPOBAHHEIE (hAKTOPHL.
Tlomyunuts MeTpury MAPE.

CoenaTe BEIEOT

Hannwie e3amey u3 gaiina
MHHOBPHAVEM P$

$enepancHOE rOCyIapcTBeHHOS OI0THETHOS 00PAI0EATENEHOS VIPEEASHHE BREICIIET0 00pa30EaHHA
«Ka33HCKHA TOCYJapCTECHHEIR SHEPTeTHIECKHH YHHESPCHTET»

DaryneTeT IHPOEEX TEXHOIOTHE H SEOHOMEEH YTBEPAEJAID
Kapegpa HTHC 3ae. xadegpoi Topryuoea I0.B.
Hanpaenersne 09.03.03 @ w 202 /2 r

SK3aneHATHOHHEIA OHteT Ne 2 mo JHCHHNIEHe «KOMOLITEDHLIA aHATH3 JaHHBID)

ITocTpOHTH YPABHEHHE PETPECCHH BTOPOr0 HOPHAKA JUIA CIIEYIOMMX HCXOIHBIX JAHHBIX.
Oba ¢axTopa TODKHEI BOHTH B ypaBHEHHE.
BRIIOYHTE TOIBKO 3HAYHMEIE (QAKTOPEL

[Toxyuute MeTpury MAE.

Hannvie e3amy u3 gatina



MHHOBPHAVEI P
$eepatbHOE rOCyIApCTEEHHOS OFODEETHOE 00PA30EATENEHOE VIPEAISHHS ERICIIET0 00Pa30EAHAT
«KazaHCKHEA [OCYI13pCTECHHEIH 3HEPTeTHIECKHH VHHEEPCHTET»

DapynETeT MG POEEX TEXHOIOTHIT M SEOHOMHEH VTBEPAETALO
Kapempa HTHC 3ae. xadegpoi Topkyaoea FOB.
Hanpasnesme 02.03.03 W 202 /2 T

JE2AMeHATHOHHEIE 0mneT Ne 4 mo gucounaaHe «KoMIBOTEepHLIA AHAIH3 JaAHHBID:

[TocTpoHTh TOrHT-MOETE OHHAPHOTO BEIOOPA, NPEICKA3BIBAIOIIYIO IOABISHHE IPOCPOYSHHOH
338JOTKEHHOCTH MO KPETHTY.

Brurrounts Tomeko 3HaURMEIE GaKTOPEL

PaccuMTaTh MEeTPHKY TOUHOCTH.

Hanuwle e3amp u3 patina

MHHOBPHAVEH P&
DenepanLHOe TOCYIAPCTEEHHOS DI0TRETHOS 00PA30EATENBHOE VIPEEIEHHE BRICIIETO 00PA30BAHAT
K a3aHCKHHA roCyIapCTEEHHEIH SHePreTHIeCKHE VHHBSPCHTET

PapynereT DH(POEEX TeXHOIOTHA H SKOHOMHEH VTBEPAKTAIO
Kadegpa HTHC 3ae. kadenpoi Topryacea FO.B.
Hanpaenerre 09.03.03 R 202 72 1.

JKzaneHAUHOHHEIH 0HIeT No 5 mo gucoanaaHe «KoMIBXOTEPHBIHE aHAIH3 JaHHEBIDY

Briopare noaxoAmHEil BH 3aBHCHMOCTH /1A HETHHEHHOH perpeccHH
Haittn kosdduumeHTE
TlomyuHTE pacueTHEIE 3HAUCHHA

IMonyuuts MeTpHKY R2.

Hanuvle e3amp 13 gaiina

MHUHOBPHAVEI P&
DegepaTsHOE TOCYIAPCTECHHOS OHTEETHOE 00PaZ0EATEIEHOE VIPEEIeHHE BEICIIIET0 00PA20EAHHA
K a33aHCKHAA TOCYIAPCTEEHHEIN JHEPTETHIECKHE VHEEEPCHTET

$apyIpTeT THGPOEEX TEXHOTOTHE B SKOHOMEEH VTBEPATAIO

Katenpa HTHC 3ae. xadegpoi Toprysoea KO B.
Hanpasnesne 09.03.03 P 202 /2 T

JE3aMeHAITHOHHEIE OIeT Ne 6 mo aucoHnIaHe «KoMIBIOTepHEIA AHATA? JaHABID:

Brioparte nogxonamuii BHI 3aBHCHMOCTH ITA HeMHHeHHOH perpeccHH
Haiitu ko3 duupeHTE
TlomyuuTs pacueTHEIE 3HAUSHHA

IMonyuuts MeTpHKY R2.

Hanusle s3ame us paiina



MHUHOBPHAVYEH P&
$enepaTsHOE TOCYIAPCTECHEOS DI TEETHOE 00PAZ0EATeIEHOE VIPEEIeHHE EEICIIETC 00PAZ0EAHAA
«Ha7aHCKAA ToCy IApCTECHHEIN YHePTeTHISCKHH VHHEEPCHTIET

$apyIBTeT MR POBEX TEXHOIOTHA H SKOHOMHEEH YTBEPARTARD
Kategpa HTHC 3ae. kadeapoit TopkyHora KO B.
Hanpasnenne 02.03.03 « w 202 /2

JK2aMeHATHOHHEIA OHIeT Ne 7 mo AncoHnIAHe « KoMIBHTEepHEIA aHATH3 JaAHHBIT:

[TocTpOHTE NPODHT-MOIETs OHHAPHOrO BEIOOPA, IPEACKA3HIBAIOINYEO IIOABICHHE NPOCPOUCHHOH

33J0KEHHOCTH 110 KPEIHTY.
BRITIOUHTE TOTBKO 3HAMHMEIE HaKTOPEL
PaccauraTts mepy F1.

Hannvie ezame u3 gaiina

MHHOBPHAYEKH PP
$eepaTsHOR TOCYJAPCTESHHOE OIOTEETHOE 00pa30EaTeIEHOE VIPE#IeHHE EEICIIET0 O0OPa30BaHHA
«Ka3aHCKHE rocyIapCTEEHHEIH JHEpreTHIeCKHH YHHBEPCHTET»

PapynereT MU POBEIX TEXHOICTHE H SECHOMBEH YVTBEPAAIO
Katenpa HTHC 3ae. xadeapoi TopkyHOEa FO.B.
Hanpasnerre 02.03.03 o« » 202 /2 T

3KzanMeHAITHOHHEIH OmeT Ne § mo aucnannaHe « KoMNBHOTepHBIA aHAIH JaHHEBIDY

Tloctponts ypasHeHHe THHEHHOH perpeccHH.

BRIFHOUYHTE TONBKO 3HAYHMEIC HEKOPPEIHPOBAHHELE (AKTOPEL
Tlomyunts meTprxy MAPE.

CaenaTe BEIBOT

Hannvie ezamp uz patita

MHHOBPHAYEHM PP
$egepancHOE rOCyIapcTEEHHOS OIOTHETHOS 00PA30EATEIEHOE VIPEEISHHE ERICIIEr0 00paloBaHHa
«Ka33HCKHAA TOCYJapCTEEHHEIR SHePTeTHIECKHH YHHBEPCHTET

$aEyIBETET MH(POEEX TEXHOIOTHH H SEOHOMHEH YTBEPAE]TAID
Kadeapa HTHC 3ae. kadegpoit Topkyeoea KO B.
Hanpagnesne 09.05.03 “© 202 2 r.

SE23aMeHAHOHHEE OHreT MNe 9 mo aucounanHe «KoOMOBEHTEPHBIA aHATINI JAHHEID)

HOCTPDHTB YpaBHCHHCS THHeHHOH PETPECCHH IO CTAHTAPTH30EAHHBIM NEPpEMEHHBIM.
BrIrovHTE TOMBRKO 3HAYHMEIE HCKOppE&/IHPOBAHHBIC @ﬂHOPH.

Tlomyunts MeTpHKY MSE.
CraenaTs BEIBOI

Aannvle e3amp us gatinra



MHHOBPHAVYEKH P&
denepatsHOE TOCYAapCTEEHHOE OI0TKETHOE 00PA20EATENEHOS VIPEEIeHHEE BEICIIETO 00PA30EAHHT
«KA3aHCKHHA roCyJApCTEEHHEIA JHEPTETHISCKHEA YHHESPCHTET»

$arynereT UHGPOBEX TERHOIOTHE H SKOHOMHEH VTBEPETAIO
Kageapa HTHC 3ae. kadenpoi Topryuaoea FO.B.
Hanpzenerne 09.03.03 W W 202 /2 1.

Fx3aMeHaTHORHE OrIeT No 10 mo gucnaninse « KoMOBHTEPHBIR aHAIH3 JAHHBIX

Berancnuts yacTHBE K03(QHIHEHTH KOPPEIAIIHH
CaenaTs BEIBOT

Hannsle ezame u3 aiita

MHMHOBPHAVEIH P&
DeaepanbHOS TOCYIapCTEEHHOS DHDEETHOS 00PAZ0BATENEHOE VIPEAISHHE BRICIIETO 00Pa30BaHHA
«Ka3aHCKAA TOCYIAPCTECHHEIR SHePTeTHIECKHE YHEESDCHTET)

DaEyIETET NHGPOERX TEXHOIOTHE H SEOHOMHEHR YTBEPKTAIO
Kadeapa HTHC 3ae. kadegpoii Topryuaoea KO B.
Hanpasnesse 09.03.03 W W 2022 r

Ox3aveHanHoHsEE 0mTeT No 11 mo aucnunanAe «KoMOILIOTepHEIA aHATHI JaAHHBIX?

ITo gauuem obenenoBanma BIIT3 2015 roga man dparMeHT BEIOOPKH, [0 KOTOPOH HANO0 OMPEIENHTE,
38BHT 1H CTEleHh YIOBISTEOPEHHOCTBEO SKHM3HBIO OT TPYHOIEL JOXOJa HHIHBHIyyMa. 711 3Toro
BEIYHCIHTE K03 GHIHEHT KopperanuH panrok KeHnena, OneHHUTh ero 3HaMHMOCTh H CASIATH BBIBOJEL

Hantvie 63amp uz gaiira
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