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[lepedyenb mnJaHHpPyeMbIX pe3ybTaTOB OO0y4YeHHMs] MO JAUCHHUILUINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMH Pe3yJbTaTAMM 0CBOEHHUS POrPaMMblI

1.1.  JHucmunimna OTI.02

CICAYIOIIUMHU KOMIICTCHIIUAMM.

«HpeIICKasaTeanan AaHaJIMTUKaA»

o0ecrieunBaeT OBJIAJICHUE

Tabmuma 1.1
Kon HanmenoBanue Kox HaumenoBanue KOMITOHEHTA
KOMIICTCHIIUN | KOMIICTCHIUH KOMITOHCHTA KOMIICTCHITUH
KOMIICTCHITIH
OIIK-3 Crocoben ocymectiats | OIIK-3.1 Pemraer 3amaum  aHAJMTHYECKOM
MIPUHSTHE pelIeHu, MOJJEPKKU NPUHATUS PELICHUN C
CTpaTeTHUeCcKoe IUIAHNPOBAHUE WCTIONIE30BaHUEM  COBPEMEHHBIX
" MIPOTHO3MPOBAaHUE B METO/IOB u TIPOTPaAaMMHOTO
npodeccCHoHaTBFHON HHCTPYMECHTAPHSA cbopa,
IEATEITLHOCTHA C 00paboTkn " aHam3a,
UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUICKTYaJILHOTO 000pYIOBaHUS
METOJIOB W IPOTrPaMMHOIO u cucTeM HCKYCCTBEHHOTO
MHCTPyMEHTapUs coopa, MHTEJUIeKTa
00pabOTKK ¥ aHaJu3a NaHHBIX,
MHTEJUIEKTYaJIbHOTO
obopymoBaHUs ~ H CUCTEM
HCKYCCTBCHHOTO MHTEJIICKTA

1.2.B pe3ynbrare 0CBOCHHS AUCUUILUIMHBI y CTYACHTOB JIOJKHBI OBITH C(OPMUPOBAHBI:

Ta6muna 1.2

OTD/TD
(TIpy HATTHYIIH
npodcrangapra)/

podeccroHaIbHBIC

nelcTBUS

Kon KOMIIOHEHTA
KOMIIETEHIIHH

PesynbraTer oOydeHus

O0ocHOBaHKE
[pereHni

OIIK-3.1
3HaTh:

Ha ypOBHE 3HAHMII:

- METOJbI aHAJIN3a JaHHbBIX U MAITUHHOT'O 06yquH$1;

- BO3MOXHOCTHU IIPOTrpaMMHBIX Cpe€acTB CTAaTUCTUYECKON
00paboTKu 1 MpeIcKa3areIbHOTO aHaIU3a TAHHBIX

COBpEeMeHHbIe WH()OPMAIMOHHBIE CHUCTEMbI O0pabOTKH M aHaim3a
JIAHHBIX

Ha YpOBHE YMEHHUS:

YMmerh:

- MPUMEHATh TMPOTPAMMHBIC CPEINCTBa aHalW3a IaHHBIX,
TTOJICPIKKU TIPUHSATHUS peIIeHuA ISt pemeHus 3a1a4
MIPOTHO3UPOBAHUS;

- NPUMEHSTh WH(OpPMALMOHHBIE TEXHOJOTMH B 00beMe,

HEOOXOIMMOM TS 1IeJIel OM3HEC-aHaIn3a

HA YPOBHE HABBIKOB:
- pemeHus 3aa4 aHanu3a HabopOB JaHHBIX M BPEMEHHBIX PAIOB

O0BbeM 1 MecTO IMcHUMILIMHBI B cTpykType OII BO
O0beM TUCUMIIIMHBI
OO011ast TPYI0€MKOCTh AMCHUIUIMHBI COCTaBIAeT | 3a4eTHyI0 eAnHuIy /36 akajieM. 4acoB.

Tabmuma 2
Bua pabotsl TpynoemMKkocTh (akaa/acTp.4achl)
Oo6mast Tpy10eMKOCTh 36/27
KonTakTHasi padoTa c npenogaBareieM 24/18




Jlekuuu 12/9
[IpakTuyeckue 3aHATHS 12/9
CamocTrosiTeJibHAsA padoTa 12/9
KonTpoins

@DopMbl TEKYIIEro KOHTPOJIS

@dopmMa MpPOMEKYTOUHOI aTTeCTAIMH 3auem

Mecto aucunmimnsl B ctpykrype OII BO

Hucuunimua wu3ydaercas B 1-m  cemectpe 1-ro  kypca. Hucuummua OTI.02
«[IpenckazarenbHasi aHATUTHKA» OTHOCUTCS K (DaKylIbTaTUBHBIM JUCIUIUIMHAM Y9€OHOTO TIaHa
no Hanpariennio «buzHec-undopmarukay 38.04.05. [IpenonaBanre AUCIMIUIMHBI ONTUPACTCS Ha
JUCLMIUIMHBL [porpaMMbl OakanaBpuara «OKOHOMETpPUKa», «AHanM3 JaHHBIX», «Teopus
BEPOATHOCTEW», «MareMarndyeckas CTaTUCTUKA.

B cBoto ouepenp oHa co31aET HEOOXOAUMBIE TPEATIOCHIIKH ISl OCBOCHHUS IPOTPAMM TaKUX
nucuuiuind, kak b1.0.07 «Ananutudeckas nomajiepkka npuHsTus pemenuii», b1.B.JIB.01.01
«Meronpl ananusa naHHbeix», b1.B.JIB.01.02 «MeToasl MalmmMHHOTO OOyYeHHUsS W HEHpPOHHBIC
cetn» , b1.B.09 «MHTENEKTYaIbHBIN aHAIN3 TAHHBIX, TEKCTOB U U300PaKEHUI .

JluctmuinHa  3aKJIaJbIBaeT TEOPETUYCCKUNA W METONOJIOTMYECKUN (yHIAMEHT IS
OBIIaJieHUs] yMeHUsIM U HaBbikamu B xofe b2.0.01(Y) «lIpoekTHo-aHaNIUTHYECKas TPAKTHKAY U
b2.0.02 (H) «Hayuno-uccnenoBarenbckas paboTay.

3HaHUSA, YMEHHUS W HABBIKH, MOJYyYEHHBIC MPU H3YUYEHUU IUCLIUIUIMHBI, UCTIOIB3YIOTCS
CTY[IEHTaMH MPH BHIMOJIHEHUN BBIMTYCKHBIX KBUIU()UKAIIMOHHBIX padoT.

Conep:xaHue ¥ CTPYKTYpa JMCHHUIIJIHHBI
3.1. CrpykTypa IMCHHUILINHBI

Tabmuma 3
Ne ni/m HaumeHoBaHmne Tem O0beM TMCUMIJIMHBI, Yac. Dopma
Bcero KonTakTHas padora CP TeKylero
odyyarommxesi ¢ KOHTPOJISA
npenopaBareieM ycneBaemMocT
10 BU/IaM YueOHBbIX 3aHATHH u**,
J/A0T n3/40T | KCP CPO CIl | mpoMe:KyTOo4
HOI
arTecTanuu™
*%
Ananus u
Tema 1 BU3yaIM3alysl JaHHBIX 10 4 4 2 T
B R u python
Tema 2 MonenupoBanue 14 4 4 6 o™
BPEMEHHBIX PSIOB
MamunHHOe 00yueHue B
Tema 3 aHaJIM3€ BPEMEHHBIX 12 4 4 4 T
psiioB
[TpoMexxyTouHasi aTTecTanus 3auer
Bcero (akapn./acTp. 4achl): 36/27 12/9 12/9 12/9 |
Ipumeuanue:

2* - KOHCYNBTALIUS, HE BXOZSIIAS B OOUIHA 00bEeM JTUCITUILIIHHEL

Hcnonb3yeMble COKpaleHus:

JI — 3aHATHS TEKIMOHHOTO TUTIA (JIEKIIUH U WHBIC yUeOHbIC 3aHITHS, TIPEAYCMaTPUBAIOIIINC
MIPEUMYIIECTBEHHYO Iepeiady yaeOHOH HHPOPMAIIUY TIeJarOTHIeCKUMH paOOTHUKAMK OPTaHU3aluy U (WIIH)
JIATIAMH, TIPUBIICKAEMBIMH OpTaHU3AIMEH K peaan3annuid 00pa3oBaTeIbHBIX MPOTPaMM Ha MHBIX YCIOBHUSX,

obyJaromumcs);

13 — mpakTuueckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIIA 33 UCKIIIOYEHHEM JIA0O0PAaTOPHBIX padoT);
KCP — unnuBuayansHas padota 00yqaronmxcs ¢ neaarornieCKuMy pabOTHUKaMU OpraHU3auuy v (MiIH)
JUIAMH, TTPUBJIEKAEMBIMU OpPTraHU3aIMel K peann3anuy o0pa3oBaTeNbHBIX MPOTPaMM Ha MHBIX YCIOBHX (B

TOM YUCJIC UHAUBUAYAJIbHBIC KOHCYJ'II)TaLII/II/I);

CP — camocrosTenbHas pa60Ta, OCyHICCTBIIAACMAs 0e3 y4acTusd nNeaAaroru4eCKux pa6OTHI/IKOB OpraHusanvu 1
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(M) JTHLL, IPUBIICKAEMBIX OpPraHU3aLMeH K peaan3alui 00pa3oBaTeIbHBIX IIPOrPAMM Ha HHBIX YCIOBHSIX;
CII — camonpoBepka;

CPO - camocrosiTenbHast paboTa 00ydaromerocs

koHTposbHBIE paboThl (K), ompoc (O), rectuposanue (T)

3.2. Conep:xaHue TUCHHUILIHHBI
Tema 1. Ananu3 u Busyanu3anusi 1aHHbIX B R u python

[TonsiTue ananu3a naHubiX. [lorsTHe «mamuaHOE 00ydeHue». CooTHoIIeHHE MOHATHH Bl,
DM, AL

Dranbl TUMMYHOTO aHaiu3a JaHHbIX. Data Mining. JKu3HeHHBIM UK Tpoliecca aHaImu3a
nanabix. Knaccudpukanus merogoB Data Mining. Monenun Data Mining. Ilonsitie naHHbIE H
3nanusa. Kiaccudukanus 3amau DataMining. [IpocTpaHcTBeHHbIE JaHHBIE, BPEMEHHbBIC PSbI,
naHeNbHbBIE NaHHbie. O0IIas XapaKTepUCTUKA MOJIENIeH BPEMEHHBIX PSIOB.

CpaBautenbubiii aHamu3 Phyton, R. CpencrBa cratuctudeckoir o0padboTku gaHHBIX. OOmas
xapakTtepucTuka s3pika R. I'paduueckume cpenctBa s3pika. Cpena wmopenupoBanHus R.
Craructnueckas miargopma JASP. [Tnardopma Loginom. [Tapagurma nporpammupoBanus Low
code.

bubnmrorekn W MOIynH S3BIKOB aHANUTUKUA. bubOmmoteka statsmodels, sclearn python.
bubnuotexu forecast, tseries, zoo. bBUOIMOTEKH aKKypaTHOTO MPOTPaAMMHUPOBAHUSI.

Tema 2. MogessupoBaHue BpeMEHHBIX PSI/10B.

Perpeccronnsiii aHanmu3 BpeMeHHBIX psioB. llonste ¢uinbTpa ©u  QUIBTpAIUH.
DKCIOHEHIMAIbHOE criakuBaHue. Ce30HHbIE U HUKIMYECKUE COCTABIISIIOLME BPEMEHHOTO pAJia.
CrnexTpaibHBI aHATU3 BPEMEHHBIX psaoB. Busyanuzanusi BpeMeHHbBIX psanoB. Koppenorpamma.
ITepuogorpamma. Metogonorus ARIMA.

Tema 3. MammmHHoe 00y4yeHHe B AaHAJIN3€¢ BPEMEHHbIX PSAI0B.

['enepanus u BbIOOp IPU3HAKOB /1711 BPEMEHHBIX psAoB. Kitactepusaius BpeMEHHBIX psIOB
no wucxogusiM jgaHHbIM. DTW-paccrosnue. IlocTaHoBka 3amad KJIacTEPHOIO aHAIMU3a.
Omnpenenenue kiacrepa. [lapamerpsl knactepa. Mepsl O113oct. MeTpHUKH KJIaCTEpHOTO aHATU3A.
ba3oBble anroputMel kiactepusannu. Mepapxudeckas kiacrepusanus. [Ipumep kinacrepuzanuu ¢
nomotibto DTW-paccrosinust. Jlennorpammel. Meron K-cpennux. Ionstue nentpouna. Ilpodum
kjacTepoB. Kiactepusanus no onucarebHbIM IpU3HAKAM.

4. MarepuaJibl TEKyIIero KOHTPOJISI yCIIeBAeMOCTH 00y4ar0UXCs
4.1. B xone peanuzanuu quctuiivesl «lIpeackasarenbHas aHaIMTHKa» UCIOIb3YIOTCS
CJIEIYIOIINE METO/IbI TEKYIETO KOHTPOJIS YCIIEBAEMOCTH 00Y4arOIUXCs:

Tabmuna 3.1
Tema (pazmen) DopMbl (METOABI) TEKYIIErO KOHTPOJISI
yCIIeBaEMOCTH
Tema 1. OcHOBBI IIpeJICKa3aTENbHON aHAJIUTUKH TecTupoBaHue, onpoc
Tema 2. MogenupoBaHue BPEMEHHBIX PSI0B TectupoBanue, Onpoc, 3a1aHue
Tema 3. MammnaHOe 00y4YeHHE B aHAIHM3€E BPEMEHHBIX PsiJIOB TectupoBanue, orpoc
4. 2. TunoBbie MaTEPHUAJIbI TEKYLIET0 KOHTPOJIA YCIIEeBAEMOCTH 00yYAKO LM XCH.
TunoBbie OICHOYHBIC MaTepuaJjbl 1O TEME 1
1. Maiite xapakrepuctuky stana ETL (Extracting Transformating and Loading).
2. Kakue 3amaun pematorcst Data Mining?
3. KakoBo nmpenHa3zHaueHue u cpeacTBa pa3BeouHbli [[poruo3upoBanre BpeMEeHHbIX

psaoB? JlaiiTe XapaKTepUCTUKY UAarpaMMBbl <GIIIUK C YCaMU»
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4, JlaiTe oOmIyr0 XapakTEpUCTHKY THUIIOB JaHHBIX B 3ajJadax MIPeAcKa3aTeIbHOU
AHAJIUTHUKU.

5. HpI/IBeI[I/ITe IIPUMEPHI UCITOJIB30BaAHUA CTATUCTHYCCKUX IMAKETOB AJIA pa3BEAOYHOIO
aHaJin3a.
6. HazoBuTe U BBIIOTHHUTE CpaBHI/ITCJ'IBHHﬁ aHaJIu3 Fpa(i)I/I‘ICCKI/IX CpE€ACTB aHaIMU3a.

JlaiiTe XapakTepUCTHKY OUPIKEBBIX TUATPAMM.
Tect mo Teme 1

1. MudopmanimoHHble KpUTEPUH. YTO MOXKHO OLIEHUTh C IOMOIBI0 HH(POPMAILIMOHHOTO
Kputepus Akaiike?
1. craunonapHOCTh
2. HECTallMOHAPHOCTh
3. Ka4yecTBO MOJEIU
4. OmMOKY anmpOKCHUMAITUH MOJICITH
5. HajM4yue aHOMaIuH
2.KoMmoHeHTBI MO/IeIH BpeMEeHHOTO psga. Kakne KOMIIOHEHTBI MOTYT COAEpIKaTh MOJIEIb
BPEMEHHOT0 psifa?
1. Tpenn
cilyyaiiHasi COCTaBJIsrOIIAs
CE30HHAs COCTABJIAIONIAS
LUKJIMYECKasi COCTABIIAIOIIAs
AHOMAaJIbHBIE KOMITOHEHTHI
BpEMEHHasi KOMIIOHEHTA
7. rapMOHHMKa
3.Koppenorpamma

ook wm

Series y1

Lag

Br16epuTe Mozens BpeMEHHOT0 psijia, KoppenorpaMmma Jijisi KOTOpOro MpHUBeIeHa BhIIIE
1. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)

2. t<-c(1:50)
y1<-17.6-0.2*log(t)+rnorm(50,0,1.5)

3. t<-c(1:50)
y1<-17.6-runif(50,0,2)



4. t<-c(1:50)
y1<-17.6-rmorm(50,0,2)+runif(50,0,2)

5. t<-¢(1:50)
y1<-17.6-sin(1:50)+runif(50,0,2)

6. t<-c(1:50)
y1<-17.6+3.4*t+rnorm(50,0,1.5)

4. Koppenorpamma. Kakumu cBoiictBamu 0011a/1ae€T MOZIeNIb BpDEMEHHOT'O psJia, €ClIU €€
KOppesorpaMma aBTOKOPPEISIIIMOHHON (DYHKITUU HMEET BU/T

Series y1

08

Lag

HaJU4YUe TPEH 1A
HaJIMYHAE CE30HHOM COCTaBIISIONICH
CTaIlMOHAPHOCTHIO

OTCYTCTBHE TPEHJA
3ProIMYHOCTHIO

agrwbdE

5.0Tnuuus BpeMEHHBIX PSIIOB OT MPOCTPAHCTBEHHBIX BBIOOPOK. BriGepuTe cBOMCTBA,
OTJIUYAIOIIUE BPEMEHHBIE PSIBI OT IPOCTPAHCTBEHHON BHIOOPKH
1. BO BpeMEHHOM psy CYHIECTBEHEH MOPSI0K HAOMIONEHUH, a B BHIOOPKE HE
CYIIECTBEHEH
2. YpOBHHU BPEMEHHOTO Psi/ia U3MEPSIIOTCS B KOJTMYECTBEHHOM ITKaje, a B
IIPOCTPAHCTBEHHOH BBIOOpKE B JIH0OOH IIKaJe
YJIEHBI BPEMEHHOTO Psi/ia U HaOIroeHUs! BEIOOPKH HE3aBUCHMBI
YJICHBI BPEMEHHOTO Psiia B OOIIEM Cllydae CTaTUCTUYECKU 3aBUCUMBI, a
HAOIIOACHUS HE3aBUCHMBI
5. dJIEHBI BPEMEHHOTO psJia HE SBISIOTCS OAMHAKOBO pacipe/IeICHHBIMH, a
HAOMIOICHUST OTUHAKOBO PACIIPEIEICHbI
6. HaOIrONCHHS BRIOOPKH MOTYT OBITh OIICHEHBI C IIOMOIIBIO CTATUCTUICCKUX
XapaKTEPUCTHK, @ BO BPEMEHHOM DSy TAKMX XapaKTEPUCTUK HET

~ow

6.0mmbka nmporxHo3a. Omnodka MporHo3a BeYUCIAETCS o hopmymne
Y |ejI/N
rae € - ommuoka j-ro Habmonenus. Kak Ha3piBaeTcs JaHHas ommOKka’?

1. MAE
2. MAPE



3. RSME

4. MASE
5. MPE
7. Ommbku mporHo3a. OmubdKa Mporao3a BeYUCIETCS 10 hopmMyme
T e?/N
rae ej - ommuOKa j-ro HaOmonenus. Kak Ha3piBaercs janHas ommoka?
1. MAE
2. MSE
3. SSE
4, MAPE
5. MASE
6. RMSE

8. [InanupoBaHue U NPOrHO3MpPOBaHUe. YeM OTIIMYaeTCsl IIIaHUPOBAHUE OT
nporo3upoBanus? Kakumu cBoiicTBaMu 00JIafacT MIaHUPOBAHKUE B OTIUYHE OT
IPOTHO3UPOBAHUS?

1. HOCHUT IUPEKTHBHBINA XapaKTep

2. uMeeT OOMIBIINKI CPOK

3. HMeeT pecypcHy0 00ecIeueHHOCTh

4. HOCHT BEpOSTHOCTHBII XapaKkTep

5. mpemycMmarpuBaeT HECKOJIBKO BapUAHTOB

9. IlporHo3upoBanue. Beibepure cBoiiCTBa, KOTOPBIMH JOJDKHO YIOBIECTBOPSTH
IPOTHO3UPOBAHUE
1. BEpOATHOCTHBIN XapakTep MPOTHO3a
2. HOCHT XapakTep HCCIIET0BaHUS
3. TOPH3OHT MPOTHO3a HE MOXET OBITH OOJIBIIE TIEPHOIA PETPOCIEKIHH
4. omunOKu NporHo3a He MOryT ObITh 6osbIe 50%
5. o00s3arenbHbl HECKOJIBKO BAPUAHTOB MPOTHO3A
10. Mmonens BpeMeHHOro psiaa. CKpUNT AJis CUHTE3a YPOBHEH BPEMEHHOTO psiia UMEET BHJL
y1<-17.6+3.4*t+rnorm(50,0,1.5)
y_tsl<-ts(yl,frequency = 12,start=c(2011,1))
Yemy paBeH pa3Mep BpEMEHHOTO psijia’?

11. ABTOKOppENSIMOHHAs PYHKLINS

VYKkaxxure, KAKUMU CBOMCTBaAMU 00J1ajaeT aBTOKOPPENSIUOHHAs (PyHKIIHS

. Jlns nara, paBHOTO HYIIO ()YHKIMS paBHA SAUHUIIE

. Jns nara, paBHOTo 6€CKOHEYHOCTH (DYHKIIMS paBHA HYIIIO

3HavyeHust PyHKIMU A7 Jlara, paBHOTO €AMHMIIE 3HAYUMO OTJIMYAIOTCS OT HYJs
. (byHKIMA yeTHas

. (QyHKUUS HedyeTHas

AN R

12.Kputepun oOHapyxeHHs BHIOPOCOB

VYKkaxute, KAKMEe KPUTEPUH UCIIONIB3YOTCS 1JIS1 BBISIBICHUS aHOMAJIUil?
Kpurepuii ['pab6ca

Kputepuii Pocuepa

Kpurepuit KPSS

Kpurepnii Jlukcona

Kpurepuit bokca-Ilnpca

arLONOE

13. Kpurepuit KPSS
Kpurepniit KPSS npennaznauen ...
1. mpoBepku HYIEBOH TUIIOTE3bI O TOM, YTO BPEMEHHOH sl He siBisgercsa TS-
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CTal[MOHAPHBIM PSIOM

IIPOBEPKHU HYJIEBOM THUIIOTE3BI O TOM, YTO BPEMEHHOM psf siBisgercs TS-cTaloHapHbIM
psaaoM

IIPOBEPKHU HYJIEBOM THUIIOTE3BI O TOM, YTO BPEMEHHOM psij He siBisieTcss DS-
CTallMOHAPHBIM PSIOM

IIPOBEPKHU €IMHUYHON TUIIOTE3BI O TOM, YTO BPEMEHHOM pAJl HE siBiisieTcs DS-
CTal[MOHAPHBIM PSIOM

IIPOBEPKHU HYJIEBOM THUIIOTE3BI O TOM, YTO BPEMEHHOM psj He sBusercs TS u DS-
CTal[MOHAPHBIM PSIOM

TunoBble OlleHOYHbIE MATEPUAJIBI 110 TeMe 2
Tunosble BONPOCHI JIsi OMPOCA MO Tema 2:

1.
2.
3.

N GRA

10.

11.
12.

Yro Takoe «crnaxkusanue»? Ero nenn.

Yro takoe ¢pmibTp? Moaens GpuibTpa.

Merton CcKONIB3ALIEro CcpeAaHero. JlocToMHCTBA M HEAOCTaTKM METO/a CKOJIB3SILEro
CpEeZHEro.

Yro Oyner ¢ pe3ynbTaraMu CIIa)KUBaHU, YBEJIUUUTh pa3Mep OKHA CIVIaXKUBaHUSA?

JUJ1s1 9ero UCrob3yITCS B3BEIICHHBIE METO/IbI CTIIAYKHBAHUS ?

B kakux ciaydasx HMCHOJIb3YIOT METO/b! aJallTUBHOTO CITIAXKHBAHUSA?

Kak o1eHuTh Ka4eCcTBO CIITaKUBAHUSA?

MeTo/ 5KCIIOHEHIMAIBHOTO criaxuBaHus. OT yero 3aBUCUT BbIOOp napamerpa (puiabrpa
MIPU SKCTIOHEHIIMAIBHOM CIJIa)KMBAHUU?

Ha3zoBute 0cOOEHHOCTH perpecCUOHHON MOJIENIH TPOrHO3UPOBAHHUS.

[lpuBeauTe mpUMEpPHl BO3MOXXHOCTH HWCIOJB30BAaHHS PETPECCHOHHBIX MoJeNeil B
SKOHOMHUKE.

Jaiite 001IyI0 XapaKTepUCTHKY METOZa HAMMEHBIINX KBAIPaTOB.

Kakue orpaHuyeHus M JONYLIEHHS [PUHUMAIOTCS IPU MCIOJIB30BaHUM METOAA
HaMMEHBIINX KBAJIPATOB ISl OLIEHKU KOAX(PPUIIMEHTOB ypaBHEHUS PErpeccuu’?

13. Kak uHTEpnpeTHpyIOTCs MapaMeTpbl MPOCTOM JTMHEHHONW MOAETH TPOrHO3UPOBaHUA?

Tect mo Teme 2

1. (- BBIOEGpHTE OMH BapUaHT OTBETA)
TenpeHIus BpEMEHHOTO Psijia XapaKTePH3yeT COBOKYITHOCTH (DaKTOPOB, ...
1. oxa3bIBalOIIMX CE30HHOE BO3JeiicTBHE
2. He OKa3bIBAIOIIUX BIHMSHUE HAa YPOBEHB psa
3. OKa3bIBAIOILINX €IMHOBPEMEHHOE BIMSIHUE
4. OKa3bIBAIOIINX JOJTOBPEMEHHOE BIUSHUE U (POPMHUPYIOUINX OOIIYIO TUHAMUKY
U3y4aeMoro mokasaresis
2. ( - BpIOEpUTE OJUH BapUaHT OTBETA)
[Tox aBTOKOppENSIIMEN YPOBHEH BPEMEHHOTO psiJjia Moipa3yMeBaeTcs 3aBUCUMOCTb MEXIY

MMoCICA0BATCIbHBIMHA YPOBHAMU pAa:

1. nerepmMuHHpOBaHHAS
2. KOppeSIHOHHO—(DYHKITHOHATbHAS
3. KOppeJsIHOHHAs
4. QyHKUMOHAIbHAS
3. Bbl6epuTE HECKO/IbKO BAPUAHTOB OTBETA)

KommnonenTamu BPEMCHHOTI'O psAaa ABJIAIOTCA:

1. xo3¢hdunreHT aBTOKOpPeNSIUH
2. nar

3. TpeHn

4. uukinyeckas (Ce30HHas) KOMIIOHEHTa
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4.B craiqnoHapHOM BPEMEHHOM psifie TPEHA0BAsE KOMIIOHEHTA ...
1. umeeT NMMHEWHYIO 3aBUCUMOCTb OT BPEMEHHU
2. WMeeT HEJIMHEWHYIO 3aBUCUMOCTh OT BPEMEHU
3. OTCyTCTBYyeT
4. TPUCYTCTBYET

5.. Tlepron psjia. exeMecsuHble JaHHbIE IO POXIaeMocTH B I. Hero-Mopk, coGpanHsle B epuos
c ssHBaps 1946 r. o nexadbpp 1959 r. mpencrasieHsl B BUAE BpEMEHHOTO Psizia.

[Tpumep 3ammcTBOBaH U3 ekTpoHHOW KHuUrH A Little Book of R for Time Series u
WCXOJTHBIC JJAHHBIE MOXKHO 3arpy3uTh ¢ caiita mpod. Poba Xunnmana (Rob J. Hyndman)

Ckpunt [uis paboThl C HUIM UMEET BHI:

births <-scan("http://robjhyndman.com/tsdldata/data/nybirths.dat")

birthstimeseries <- ts(births, frequency=12, start=c(1946,1))

birthstimeseries

head(birthstimeseries)

Uemy paBeH nepuoji CE30HHOU COCTaBIIAONIECH BpeMeHHOro psijga? OTBET JaTh YUCIOM

6. [Tapametp dunsrpa
VYKa)KuTe Kakoi mapaMeTp MCIOJb3yeTcs B (PUIBTPE IPOCTOIO SIKCIOHEHIIMAIBHOTO CITIaKUBAHUS
1. pa3mep okHa

2. anbda
3. Oera
4., ramma
5. mcu

7. IlpocToe SKCIOHEHIMATIBHOE CIIaKUBaHHE
Kakumu cBoiicTBamu 00saaeT (UIbTP IPOCTOr0 IKCIIOHEHIIUAIBHOTO CIIIaXKUBAHUS?
1. BpemeHHO# psJl cUMTAETCs CTallMOHAPHBIM. TpeH] OTCYTCTBYET
2. Ilpu ompeneneHun CryIaKeHHOTO 3HAYEHUS YIUTBHIBAIOTCS BCE MPEABIAYIINE YPOBHU
BPEMEHHOTI'0 psijia
3. Bec kaxmoro mpeasayIiero 3Ha4eHns ypOBHSI BpEMEHHOTO psijia MEHbIIIE Ha
Bennuuny o 1-0)
4. Bec kax10r0 NpeablIyliero 3HaueH!s: ypoBHsS BpPEMEHHOTO Psijia MEHbBIIIE Ha
BEJIMUUHY O
5. Ilporuno3upyemoe 3HaU€HHE YPOBHS BPEMEHHOTI'O psiJia 3aBUCUT OT IapaMeTpa
bunsTpa
8. ®unprp bpayna-Maiiepa
CKkonbKO ypaBHEHUH 3a7al0T MOBeACHHE (UIBTpa 3KCIIOHEHLMANbHOIO CraxuBaHus bpayHa-
Maiiepa, eciu cria)kuBaeMblil QUIIBTP CONEPKUT KyOMUeCKUI OJTMHOMUAIBHBIN TPEH?

1.1
2. 2
3.3
4. 4
5. 5

9. ®UABTP CKOTB3SAIIETO CPEITHETO

Kakumu cBoiicTBaMu 00saiaeT (pUIBTP MPOCTOrO CKOJB3SIIETO CPEAHET0?

CIIIa)KMBaHUE TIPOU3BOIUTCS HA IIEHTP OKHA CTIIA)KUBAHUS

Ka)kJ10€ HaOII0/IeHNEe UMEET MOCTOSTHHBIN BeC

BCE HAOIIOIEHUS 3aBUCHT OT €TO TIOJIOKEHHsSI B OKHE (primbTpa

(GWIBTp HE MO3BOJISIET BEIYUCIUTD 3HAYSHUS /IS IEPBBIX U MOCIETHUX 3HAYSeHUH BPEMEHHOTO
psina

CIJIa)KMBaHUE TPOU3BOIUTCS Ha MPaBblid Kpail GuisTpa

10. AqnuTuBHAA MOIEIE CITIAKABAHNSA
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Psn 3aman mocnemoBarenpHOCTRIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24). YUemy paBHO
IIPOrHO3MPYEMOE 3HAYEHHE YPOBHsI BPEMEHHOIO psja Ha OAMH wuar nporHosa? Ilpu pemenun
3aJja4d IPOTHO3UPOBAHUS MCIIONB30BaTh (PyHKIMIO ets. Vcrnonb3oBare Mozienb ¢ aJAUTUBHBIM
TPEH/IOM U AJJIUTUBHOI MOJEINBIO CIIy4alHOM cocTaBiisomeld. OTBET OKPYIIMTH C TOYHOCTBIO
OJHOTO 3HAaKa MOCJIE 3aMATON

11. ducniepcus duiibrpa

Jucnepcusi CTallmOHApHOTO BpeMeHHOro psjaa paBHa 20. Uemy paBHA AWCIEPCHUS CIIIAKEHHOTO
psaa B IpU UCHOJIB30BAHUM IPOCTOTO AKCIOHEHIMAIBHOIO CIVIA)KUBAHHUA, €CIIM €ro MapameTp
pasen 0,33? OTBeT AaTh C TOUHOCTHIO JI0 IIEJIBIX

12. [Iporuo3uposanue. P 3agan nocnenosarensHoctbio y<-¢(10,12,11,13,14,13,17,16,19,19,22,
24). YeMy paBHO NMPOTHO3UPYEMOE 3HAYCHUE YPOBHS BPEMEHHOIO psijia Ha OJUH IIar MporHo3a?
[Tpu pemeHnu 3a1a4u MPOrHO3UPOBAHUS UCTIONB30BaTh (PYHKIHIO ets. Bua Mozeny He yKa3bIBaTh.
OTBET OKPYIIIUThH C TOYHOCTHIO OJHOTO 3HAKA TOCIIE 3aIsATON

13. ®unbTp B3BEIICHHOTO CKOJIb3s1Iero cpeanero WMA
Haiitn crnakennoe 3Hadenume ¢uiasrpa WMA. ecinu pa3Mep OKHA CIVIQXKMBAHHS PaBeH S5, a
3HAYEHUS psAAa MPUBEICHBI B TAOIUIIS

NEEEEE

CrnakxrBaHH€ BBHITIOJHUTH HA IPaBbIN Kpail

dopmyrna GuiIbTpa UMEIOT BHT
s=Sum(wi*yi)/Sum(wi)

14. ®unerp critaxkuBanus Xonsra-Bunrepca

Psn 3aman nocnenoBarensHoCcThIO y<-¢(10,12,11,13,14,13,17,16,19,19,22, 24).

Pemrena 3agaua gubrpanuu ¢ moMmolsio MeTona Xoiasra-Bunrepca. 3agauy pemuts B RStudio.
[Tpu ee pemieHnn BUI MOJIENH HE 3a/1aBaTh. UemMy paBHO 3HaueHUE MHGOPMAIIIOHHOTO KPUTEPHS
Akxkaiike. OTBET AaTh ¢ TOYHOCTHIO OJHOTO 3HAKa MOCIIE 3aMsTON

3aganue mo reme 2

HccnenoBath BpeMEHHOW psii, TPOBEPUTHh €ro CTAlMOHAPHOCTh. PemmuTe 3amady
IIPOTHO3UPOBAHUSI YPOBHSI BPEMEHHOTO Psiia C WCIOJIh30BAHUEM PA3IHUYHBIX CTAaTHCTUYECKHUX
metonoB. Habop manHBIX B34Th Ha CHHramypckoM mopTajie OOIEJOCTYNHBIX JIaHHBIX
(https://data.gov.sg/search), mapuu Ilapmxa (https://perma.cc/7V8Z-JZ4T) — (paHKOSZBIYHBIN
noptain, IIpu BBIMOTHEHHMH 3a/aHUs BBINOJHUTH BCE 3Talbl IMOCIEI0BATEIbHOTONOTOKOBOIO
aHaJIM3a BPEMEHHBIX PSIJIOB C TIOMOIIBIO CTATUCTHYECKUX TUIAT(HOPM U S3BIKOB aHATUTUKU JJAHHBIX
(Pyhton). Ilpu pemeHun 3anaud BepUUKALMKU MOJETU HCIOIb30BaTh HH(DOpMAIMOHHBIE
KPUTEPHH, TIOKa3aTeJId OMIMOOK arpOKCHMAITIH.

Ilo xomuyecTBY yrpo3 HYJIEBOIO IHS IOCTPOUTh M HCCIENOBaTh BPEMEHHOH DA,
IrarpaMmma KOTOPOTO npuBe/IeHa Ha PHUCYHKE
(https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:
%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BA%D0%B8%D0%B1%D0%B5%D
1%80%D0%B0%D1%82%D0%B0%D0%BA_%D0%B2 %D0%A0%D0%BE%D1%81%D1%
81%D0%B8%D0%B8 %D0%B8 %D0%B2 %D0%BC%D0%B8%D1%80%D0%B5#.2A .D0
.A7.D0.B8.D1.81.D0.BB.D0.BE .D0.BA.D0.B8.D0.B1.D0.B5.D1.80.D0.B0.D1.82.D0.B0.DO.
BA .D0.BD.D0.B0_.D1.80.D0.BE.D1.81.D1.81.D0.B8.D0.B9.D1.81.D0.BA.D0.B8.D0.B5 _.DO0
.BA.D0.BE.D0.BC.D0.BF.D0.B0.D0.BD.D0.B8.D0.B8 .D1.83.D0.B4.D0.B2.D0.BE.D0.B8.D0.
BB.D0.BE.D1.81.D1.8C_.D0.B§ .D0.B4.D0.BE.D1.81.D1.82.D0.B8.D0.B3.D0.BB.D0.BE.C2.
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https://data.gov.sg/search
https://perma.cc/7V8Z-JZ4T

A0911.C2.A0.D1.82.D1.8B.D1.81).

Konunuectso yrpos Hynesoro aHA
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TumnosBblie OllEeHOYHbIE MaTepHuaJbl 110 TEME 3

1. Yro mnonumaercs mon kiactepoMm? HazoBute xapakTepucTuku Kiactepa. UYTto Takoe
«LIEHTpOUI» Kiactepa?
2. Jlahite kimacCM(pUKAIMIO METOMOB KJIACTEPHOTO aHaju3a. [IpuBenuTe mMpUMEpBl HX
MPUMEHEHHUS B TPAKTHYECKOM KU3HHU.
3. 3adeM HCIONB3YIOTCS Mephl Onm3ocTu? Ha3oBWTE METOMBI ONMPENEICHHSI OIU30CTH MEXITY
KJIacTepaMHu.
Korna npumensiercst MmeTos OJIMKHETO cocena, najabHero cocena? CpaBHUTE UX.
JlaiiTe xapakTepuUCTUKY METPUK KJIACTEPHOTO aHAIIK3a.
[MosicauTe Ccomep)aHWe «ICHIOTPAMMBI» U OPTaHU3AIUIO ¢ IPUMEHEHUS.
Uro nonnMaeTcs moa mpoduiem Kiacrepa.
Hcnonb30BaHne CTATUCTHYECKIX MTAKETOB JUTSl PEIICHUS 33]1ad KJIaCTePHOTO aHAJIH3a.
JlaiiTe xapakTepuUCTUKY METO/Aa K-CPETHUX
TecT mo Teme 3
Henaporpammel. [locTaBUTh COOTBETCTBHE MEXKIY NEHAPOTPAMMAMHU U UCIIOIB3YEMbIMU
MeTOodaMMU IJIsd Ha6J'IIO)IeHI/II\/JI, HpI/I3HaKI/I KOTOpBIX 3a1aHbI ITOCJICA0OBATCIIBHOCTIAMU
x<-c(2,3.,4,5,6,7,8,3,5)
y<-¢(3,2,5,6,3,4,5,10,7).

NG
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Bapuants! BeiOOpa:
. IECHTPOUAHBII

. OJKHEro cocena
. CpEIIHEW CBA3HU

. TIOJTHOM CBSI3H

. Bapna

DN AW N =

2. Uepapxudeckuil KJIaCTEpHbBIA aHATU3

[lpu pemenun 3ajadM KJIACTEPHOTO aHajHM3a Uil HAaOOpa MaHHBIX iriS pa3IUMYHBIMU
METOAAMH TMOCTPOCHBI JEHAPOTrpaMMbl C BBIJEJICHUEM KIIACTEPOB MPSMOYTOJbHUKAMU IS
3aJJaHHOTO YMCJIa KJIACTEPOB PaBHOTO TpeM. BriOepuTe my4iunii U3 MeTo10B, €CIIH IEHAPOTPAMMBI
UMEIOT CIICAYIOUINI BU]L

method centroid

meinod single

complete

1 6aukHero cocena
JlaJIbHErO cocena
LEHTPOUTHBIN
CpeaHen CBsI3U
B3BELICHHOU CpeHEN CBA3HU

el AN

3. MeTogbl Mepapxn4ecKoi KnactepusaLmm
Kakoiil 13 METOZI0B KJIaCTEpHOT0 aHaIn3a IIPU aHAJIN3€ KaHAW1aTOB Ha BKJIFOUEHUS B KJIACTED
Ha TEKYILEM IIare UCIOJIb3YeT Pe3yJIbTaThl OLEHKH JTUCIIEPCUiA?
Meron Bapna
MeToA Onrkaiiiiero cocena
METOJI IIOJIHOH CBS3U
LHEHTPOUIHBIA METOJT
METO/{ HEB3BELIECHHOTO ITOIIAPHOT0 CPEIHETO
4 .BHyTpUKIacTEpHAs TUCIIEPCHS

S

15



Hcnonp3ys RStudio pemmts 3a1auy kimactepHoro aHanu3a MeTooM k-cpennux st Habopa
JMaHHBIX iris. [Ipy pemieHny 3aga4ul UCIIONIL30BaTh HaYadbHOE 3HAYCHHE TeHeparopa CIydailHbIX
yucen 1234. 3apare MakcuMaabHOE Ynciio uteparuii papHoe 10. Yucno kinacTepoB 3a1aTh paBHBIM
TpeM. [lepen perienneM 3a/1auu BBHITIOJIHUTD CTAHIAPTU3ALIMIO 3HAYEHU TapaMEeTPOB C IOMOIIbIO
byukuuu scale. Kitactepusaiuio BEITOIHATE 110 YETHIPEM [IEPEMEHHBIM Ha0O0pa TaHHBIX (UTMHE U
HIMPUHE YallleTUCTUKA M JIeTecTka). YeMy paBHO CyMMapHOE 3HAUE€HHUE BHYTPUKIACTEPHOMU
JUCTIEPCUU JJIs1 BCEX TPeX KIacTepoB?

5.JlenaporpaMmmsbl

Habop naHHbIX 3a1aH AByMs NOCIIEIOBATEIILHOCTSAMHU 3HAYCHUN TIPU3HAKOB.

x<-¢(2,3,4,5,6,7,8,3,5)

y<-¢(3,2,5,6,3,4,5,10,7).

Yemy paBHO 3HAUCHHUE PACCTOSHUS MEXy YETBEPTHIM U I€BATHIM HAOIOICHUSIMHU, €CIIH BCE
JMAHHBIMH OBUIM CTaHAApPTU3UPOBAHBI C TMOMOLIBIO (QYHKIMH scale, a Takke MpU MOCTPOCHHUH
JICHJIpOrpaMMBbl MCII0JIb30BaTh METOA MOJIHOM CBsI3M (nanbHero cocena)? OTBET AaTh ¢ TOYHOCTD
JI0 IBYX 3HAKOB IOCJIE 3alsTON

6. JluarpaMma CUIIy3TOB
[locne pemenus 3amadM KJIACTEPHOTO aHanu3a Uil HaOopa MaHHBIX iris MOJydYeHa
AuarpaMma CUJIysTOB, KOTOpass UMECT BHU/:

Silhouette plot of (x = clus.iris$cluster, dist = dist(scale(iris[1:4])))
n=150 3 clusters C;
Ionjlaveg s

1: 50| 064

2: 471035

31531039

T T T T T 1
0.0 02 04 06 08 1.0
Silhouette width s,

Average silhouette width - 0.46
Ykaxxkute HOMCp KJIaCTECpa, Ka4C€CTBO (I)OpMI/IpOBaHI/IH KOTOPOI'0 HaAWITy4dlIeC IIpHU €€ OLCHKE

MeToA0M cuily3ToB? HoMmep myuriiero kiactepa yka3aTb YUCIOM

7. metox k-cpenHux

Hcnonb3ys RStudio pemmts 3a1a4y KJIacTepHOTro aHajau3a MeToAoM k-cpemHux ams Habopa
JnaHHbIX iris. [Ipu pemieHnn 3aga4u UCIONIL30BaTh HauajJbHOE 3HAYEHHUE T'eHeparopa ClydyalHbIX
yucen 1234. 3agate MakcuManbHOE Yyuciio utepanuil pasHoe 10. Uucio knacTepoB 3aaTh paBHBIM
Tpem. [lepen perienremM 3ajauu BHIOJHUTD CTaHIAPTU3ALMIO 3HAYEHUH TapaMeTPOB € MOMOIIBIO
¢bynkuu scale. Kimacrepusanuio BBIOIHATH O YETHIPEM MIEPEMEHHBIM Ha0Opa JaHHBIX (JUIMHE U
HIMpUHE YalleJUCTUKA U JernecTka). YeMy paBHO 4MClIO HAONIOEHHH, MOMaBIIMX BO BTOPOI
Kjactep?

8. MeTrpuku paccTosHuA
Yemy paBHO EBKINAOBO paccTosHHE MEXIYy OOBEKTaMHU, XapaKTepU3yeMbIMHU ABYMS
[IPU3HAKAMHU, €CJIM HU3BECTHBI 3HAYCHUS IIPU3HAKOB

L2 4
3 9
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OTBeET AaTh C TOYHOCTHIO JI0 ABYX 3HAKOB MOCJIE 3aMsATON

9. [Ipodunm k1acTepon

3amaua KIacTepHOro aHaM3a s Habopa JaHHbBIX iris pemeHa B SPSS. 3agaya pemanach
METOZIOM JIByX3TAIHOTO KJIACTEPHOTO aHanu3a. B pe3ynbrare ee pemieHus /s 3a1aHHOTO YKClia
KJIACTEPOB PAaBHOTO TPEM MOIydeHa Tabauia npopuiieil KI1acTepoB, UMEIOIIAst BU:

[Tpoananu3upoBaB JaHHYIO TaOdMIly, YKaXXMT€ HOMEp KJacTepa, KadecTBO KOTOPOIo
Hauxy/uee. B orBere HOMep ykaszaTbh YUCIOM

10. Paccrostane MauxerreHa
Uemy paBHO paccrosinue MaHXETTeHa MEXKIy OOBEeKTaMH, XapaKTepU3yeMbIMH JIByMs
MIPU3HAKaMH, €CJIM W3BECTHBI 3HAYCHUS TIPU3HAKOB

2 4
3 5

OTBeT 1aTh C TOYHOCTHIO J10 LIEJIBIX

3ananne mo teme 3. C MOMOIIBIO HMHTEPAKTUBHBIX KapT KHUOEpyrpo3 MHOCTPOUTHh HU
UCCJIEZIOBATh BPEMEHHBIE PSAbl Ui pa3audHbX BUpycoB. Ilpoananu3upoBTan Tpu HauboJiee
3apaskeHHbIe CTPaHBbI Ha TeKyLIHI MOMEHT
Bpemenu.https://cybermap.kaspersky.com/ru/stats#country=213&type=OAS&period=m.

KnacrepusoBarb cTpaHbl 110 KOJIMUYECTBY aTak OOHAPYKEHHBIX UICTOYHUKAaMU JaHHbIX: OAS,
IDS, VUL, ODS, WAV, KAS, MAV

OAS (On-Access Scan) - aBromaruyeckas IpoBepka. [loka3pBaeT MOTOK AAaHHBIX 10
BPEIOHOCHBIM IIpOrpaMMaM, OOHapYXEHHBIM BO BpeMsI OTKPBITHS, KOIMPOBAHHUS, 3aIyCcKa WU
coxpaHeHus ¢ailnos.

IDS (Intrusion Detection Scan). Cucrema 0OHapy>K€HHsI BTOP)KCHHMM IOKa3bIBA€T IOTOK
JTAHHBIX TI0 OOHApPY)KEHHBIM CETEBBIM aTaKaM.

VUL (Vulnerability Scan). Ilouck ysa3BUMOCTEH TOKa3blBa€T TOTOK JaHHBIX TIO
O0OHapPYXEHHBIM YA3BUMOCTSIM.

ODS (On Demand Scanner). IIpoBepka mo TpeOOBaHUIO MOKa3bIBAET MOTOK JAHHBIX IO
BPEJOHOCHBIM IIpOorpaMMaM, BO3HHMKAIOIIMM, KOIZna TOJNb30BaTelb BPYYHYIO BbIOMpaeT
"IIpockaHupoBaTh KOMIIbIOTEP" B MEHIO.

WAV (Web Anti-Virus). Be6-anTHBHpYyC MOKa3blBaeT MOTOK JAHHBIX 10 BPEIOHOCHBIM
nmporpaMmam, 0OHapyXeHHbIM Npu OTKpbITHH HTML-cTpanuil Be6-caliToB, a Tak»Ke MPH 3arpy3Ke
¢aiinos. Beb-aHTHUBUpYC NpoBepsieT MOPTHI, YKa3aHHbIE B €70 HACTPOHKaX.

KAS (Kaspersky Anti-Spam) Kacnepckuit AHTH-CriaM MOKa3bIBaeT MOAO3PUTEIBHBIA U
HE)KeJaTeNIbHbI MOYTOBBIN TpaduK, 0OHAPYKEHHBIH C MOMOIIBIO TEXHOIOTHI penyTalMoHHON
bunprpammu «Jlaboparopuu Kacnepckoroy

MAYV (Mail Anti-Virus) .ITouTOBbII aHTUBHPYC MTOKA3bIBAET MOTOK JAHHBIX 110 BPEIOHOCHBIM
mporpaMmaM, OOHapyXEHHBIM CPEIN HOBBIX OOBEKTOB B IOUYTOBBIX NMPHIIOKEHUSAX. [10YTOBBII
AHTUBHMPYC MPOBEPSET BXOS’IIME COOOIICHUS M 3alyCKaeT aBTOMAaTHYECKYI MPOBEPKY IMpHU
COXpPaHEHUU

5.0ueHo4HbIe MATEPHUAJIBLI IPOMEKYTOUYHOM ATTECTAIUM 10 AMCHUINJIMHE
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5.1 3a4eT MPOBOAUTCSH MO UTOTAM BBLITIOJTHEHUSI 32/IAaHUI TEKYIIEr0o KOHTPOJIS.
5.2. OueHoYHbIe MAaTEPHAJIbI IPOMEKYTOUHOM aTTeCTAIMHU

Kommonenr KOMIICTCHIUMA

IIpoMesky TOUHBIN/KIII04EBOI
HHIUKATOP

Kpurepnii onennBanus

[TKc-4.2

VYpasinser
WHPOPMALTHOHHON Cpenoit

UT-ycnyramu,

Hcnone3yet HHPOPMALIHMIO, METOABI
U IIporpaMMHEIE CpeJICTBa ee cOopa,
00paboTKHN U aHAJM3a, B TOM YHCIIE C
UCIIOJIB30BaHUEM
MHTEJUIEKTYaJIbHBIX METOJIOB.

CaMOCTOATEeNIFHO pelarh  3aJa4qu
NPEIUKTUBHONW  QHAJMTHUKH  TIPH
aHaJIM3e BPEMEHHBIX PSIOB

I[J'ISI OLICHKH C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3HaHUH U YMeHHﬁ, COOTBCTCTBYROILIUX

JaHHBIM KOMIICTCHUUAM, UCITIOJIB3YOTCA KOHTPOJIBbHBIC BOIIPOCHI, 4 TAKKE 3a/1a4u.

TumnoBblie OLlEHOYHbIE MaTepHuaJjJbl l'lpOMe)KyTO‘IHOﬁ arrecralmum

©CoNO O AW

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Bonpocs k 3a4ety no aucuniinie «IlpeackasarebHas aHAJIUTHKA
CucTeMbl TOIICPKKH MTPUHSITHS PEIIeHNH. XpaHWIHINA TaHHBIX.
[TonsiTue «AHanu3 qaHHBIX». MeTONbI U Cpe/ICTBa aHalln3a JaHHBIX. OO01as
KJaccu(uKanus.
[Tonstue «mamuuHOe 0O0yueHuey. Knaccudukanus MeTog0B MallIMHHOTO O0Y4EHHUS.
[TpoGema Gonbmux qaHHBIX. CpeacTBa paboThl ¢ OONBITUME JTAHHBIX.
Pasmepnocturie mopenu. OLAP-ky6. Tabnuua pasmeprocTteit. Tabnuia $hakTos.
CpaBuautenbubiii ananu3 OLAP u OLTP-cuctem.
[Tonsitue 6uznec-aHanuTuku. Knaccudukaius cpeacTB «OM3HeC-aHATUTUKI.
Oranbl aHanu3a ganaeix. KDD.
Data Mining. Cpencrsa o0pabotku Data Mining

. DNIEMEeHThI MaTeMaTU4YeCKoM cTaTucTHKU. OnucarenbHas cTatucTika. Oneparuu

arperupoBaHus JaHHBIX.
I'paduueckue cpencrra ananusa. Juarpamma paccesinus. [ mcrorpamma.
Havanensie stansl KDD. ETL. CpeactBa ouncTky 1 TpaHchopMaluy JaHHBIX.
Knaccudukanus meron npeaoOpabOTKH U OUUCTKH JTAHHBIX.

Metonbl 60pb0bI ¢ aHOMaNHsIMU. SmuyHas auarpamma. CTaTUCTUYECKUE KPUTEPUU
BBISIBJICHHUS aHOMAaIHUHN

OO01mas xapakTeprcTHKa 3a/1ad KJIaCTEpHOTO aHAIH3a.

MeTpuku KIacTepHOTO aHaJIN3a.

Mertonpb! onpeienieHust OIM30CTH MEXKTY KIIaCTepaMHu.

Uepapxuueckas knacrepuzamnus. Jlenaporpamma.

Meron k-CpeaHux.

Knacrepuzamus BpeMeHHBIX psIIOB

OO01mas xapakTepucTrKa si3bika R.

OOBeKTHI A3bIKa R.

Pabora ¢ maHHBIMH A3B6IKa R.

Pemienne 3ama4 pa3BenpiBaTeIbHOTO aHaau3a B R.

IToctpoenue craructruueckux mozenei B R.

[TousiTHE BpEMEHHOTO psija.

Mopenu BpeEMEHHBIX PSAIOB.

Pemienne 3a1a4 crima)xuBaHusi BDEMEHHBIX PAJIOB.
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29. Merononorusst ARIMA.
30. Meronuka noctpoerus mozeneit B ARIMA.
31. [Ipumepsl mocTpoeHus Mojeneit B metogoimorun ARIMA

Ilkasa oneHnBaHUA

OneHka pe3ylnbTaroB MNPOM3BOAMTCA Ha ocHOBe [lomoXeHus O TeKylleM KOHTpOJe
yCIIEBaEMOCTH  OOy4aromMXCs HM  IPOMEXYTOYHOM  arTecTalu  OOeralommxcs 10
o0pa3oBareibHbIM IIPOrpaMMaM CpeIHEro NpoeCCHOHAIBHOIO M BBICHIETO 00pa3oBaHUS B
denepaabHOM TOCYJAapCTBEHHOM OIOPKETHOM  OOpa30OBAaTENIbHOM — YUPEXKICHHHM  BBICIIETO
oOpa3oBanus «Poccuiickas akajieMUu HapOAHOK XO3AHCTBA U TOCYAAPCTBEHHOM CIIy»KObl MpHU
[Tpesunente Poccuiickoit @enepanuny, yreepxaeHHoro Ilpukasom Pexropa PAHXul'C npu
[Tpesunente PO ot 30.01.2018 1. Ne 02-66 (11.10 pasnena 3 (mepBblid ab3ar) u m.11), a Taxke
Pemenuss VYuenoro cosera CeBepo-zanaaHoro wuHcruryra ynpasiaeHus PAHXul'C npu
[Ipesunente PO ot 19.06.2018, mpotokon Ne 11.
3auer

Ha «3auTeHo» olieHUBaIOTCS OTBET, B KOTOPOM CHCTEMHO, JIOTUYHO U MOCIE0BATEIbHO
U3JIOKEH MaTepuaj Ha BCE OCTaBJIEHHbIE BOPOChl. Kpome Toro, CTyeHT AOJKEH MOoKa3arh
CIOCOOHOCTD JIeNIaTh CaMOCTOSATENIbHBIE BBIBOJIbI, KOMMEHTUPOBATh U3j1araeMblii Marepuai. [Ipu
3TOM JOIYCKAaOTCsl HEKOTOPBIE 3aTPYIHEHUS C OTBETAMM, HAIIPUMED, 3aTPYAHEHUSI C IPUMEpaMU
U3 IPAKTUKH, 3aTPYAHEHUS C OTBETaMH Ha JIONIOJHUTENIbHbIE BOIIPOCHI.

«He 3auTeH0» CTaBUTCH B Cily4ae, KOIa CTY/IEHT HE 3HAeT 3HAYUTEIbHON YacTH y4eOHOTO
Mmarepuana, JIOIyCKaeT CYIEeCTBEHHbIE OLIMOKM; 3HAHUS HOCAT OeCCHCTEMHBIH XapakTep; Ha
OOJIBIIMHCTBO JIONOJHUTEIBHBIX BOIPOCOB JaHbl OLIMOOYHBIE OTBETHI; OTBET JAETCA HE IO
BOIIPOCY.

6. MeToanyeckue MaTepHAJIbI 1JI51 0CBOEHHSI THCHUTITHHbBI

Paboueil mporpaMMoil TUCHMITIIMHBI MPETYCMOTPEHBI CIEAYIOIINE BUJbI AyAUTOPHBIX
3aHATUI: JIGKIIWHU, TIPaKTHYECKHUe 3aHATUS. Ha Jleknusx paccMmaTpuBaroTcsi HanOoJiee CIOKHBIN
Marepuan JUCHUIUIMHBL. J[1s pa3BUTHS y MarucTpaHTOB KPEAaTHMBHOTO MBIIUICHUS U JIOTUKU B
KOKIOW TeMe y4eOHOH AHMCIUIUIMHBI TNPETyCMOTPEHBI  TEOPETUYECKHE  TTOJIOKEHHS,
UHCTPYMEHTAJIbHBIE CPEJCTBA, a TaKKe MPUMEPbl MX HCHOJIb30BAHUS MpPHU PEILICHUH 3a]ady
NPEAUKTUBHON aHATUTUKUA. KpoMe TOro, 4acTh TEOPETHUECKOTO MaTepraa MpeaocTaBisieTcs Ha
CaMOCTOSITENIbHOE M3Y4YE€HHE MO PEKOMEHJIOBAHHBIM HMCTOYHUKaM Ui (pOpMUPOBaHMS HaBbIKA
caMoOOy4YEeHUS.

[IpakTyeckue 3aHATUS NPpeHA3HAYECHBI JUIsl CAMOCTOATEIbHOM paboThl MAaruCTPaHTOB O
pEIIeHNI0 KOHKPETHBIX 3amad. Kakoe mpakTH4ecKoe 3aHSATHE COMPOBOXKIAETCS 3aJaHUSMH,
BbIJIaBA€MbIMHM MaruCTpaHTaM JUIsl peIICHHUs BO BHEAYTUTOPHOE BPEMI.

Jlns paOoThl ¢ MEYaTHBIMM M ANEKTPOHHBIMU pecypcamu C3UY umeercs BO3MOXKHOCTH
JIOCTyNa K O3JIEKTPOHHBIM pecypcaMm. OpraHuzanusi pabOThl MaruCTpaHTOB C 3JIEKTPOHHOM
OnOMMoTeKON yKa3aHa Ha caiiTe MHCTUTYTA (CcTpaHulle caifta — «Hayunas OnbmmoTexay).
MeToauueckne yKazaHus A5 00y4aIOMMXCHA M0 OCBOCHH IO TMCHUTIHHBI

Oo6yuenne o aucruruinHe «lIpenckasarenbHas aHATUTHKAY MPEIIoaraeT n3y4eHue Kypca
Ha ayJUTOPHBIX 3aHATUAX (JIEKUMH, MpPAaKTHYEeCKHE pPabOThl) U CaMOCTOSTENBHOW pabOTHI
oOyuaromuxcsi. CemuHapckue 3aHsATHS —aucnuiuinHbl  «[IpeackasarenbHas —aHaIMTHKA
IPEAINOIaraloT UX MPOBEICHUE B PA3IMUHBIX (JOPMaX C LENbIO BBISBICHUS MOTYYEHHBIX 3HAHUM,
YMEHUH, HAaBBIKOB M KOMIIETEHIIMHA C TIPOBEJCHWEM KOHTPOJIBHBIX Meponpusthii. C menpro
o0ecreyeHus yCIenHoro o0ydeHus: 00y4aronuiics 10KeH FOTOBUTHCA K JIEKIIMU, TOCKOJIBKY OHa
ABJISIETCS BaXKHEWIIeH popMoit opraHu3aiiy yaueOHoro rnporecca, NoCKOJIbKY:
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—  3HAKOMHT C HOBBIM y4eOHBIM MaTepUasioM;

—  pa3zbsCHsET yueOHBIE AIEMEHTHI, TPYAHbIC JJI1 TOHUMAHUS;

—  CHCTeMaTu3MpyeT yuyeOHbIN MaTepHal;

—  OpHUEHTHUpYET B yueOHOM Ipolecce.

Ilooecomoeka K nekyuy 3aKI0YACTCS B CICAYIOLIEM:

—  BHUMATEJIbHO [IPOYMUTANTE MaTeprall IpeablIyLel JIEeKIHH;

—  y3HaiiTe TeMy NpenCcTOsIIeH JIEKIUH (IT0 TEMaTHIEeCKOMY TUTaHy, IO HH(POPMAIHH
JIEKTOPA);

—  O3HAKOMBTECH C yUEOHBIM MaTepHalioM 110 PEKOMEH1yeMOH JINTeparype;

—  TIOCTapalTech YSCHUTH MECTO U3y4aeMOi TEMBI B CBOEH MPOeCCUOHATBLHOM
MIOJITOTOBKE;

—  3alMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE BbI 33J1aIUTE JICKTOPY HA JICKLIUH.

Ilo02omoeka K npaKmuyeckum 3aHAMUIM:

—  BHUMATEJIbHO [IPOUYMTANTE MaTepuall JEKIUI, OTHOCALIMXCS K JaHHOMY
CEMUHAPCKOMY 3aHSTHIO, 03HAKOMBTECh C YU€OHBIM MaTepHalIOM;

—  OTBETHTE HA KOHTPOJIbHBIE BOIPOCHI 10 CEMUHAPCKUM 3aHATUSIM, TOTOBBTECH JaTh
pa3BEpPHYTHIN OTBET HA KaXK/IbIid U3 BOIIPOCOB;

—  YACHUTE, KakKue y4eOHBbIE 2JIEMEHThI OCTAIMCh JUIsl BAC HESICHBIMU U IOCTApaNTECh
MOJyYUTh Ha HUX OTBET 3apaHee (10 CEMHUHAPCKOTO 3aHATHS) BO BPEMS TEKYIIUX
KOHCYJIBTallU{ IPEIo1aBaTeis;

—  TOTOBUTHCS MOXHO MHAMBHYyaJIbHO, TApaMU UJIU B COCTABE MaJIOW IPYIIIIbI,
nocJeHue ABISAI0TCS AP GEeKTUBHBIME (popMamu paboTHI;

— paboyas mporpamMma JIUCIMIUIMHBI B YaCTH IIEJICH, IEPEUHIO 3HAaHUN, YMEHU,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh HCIOIb30BaHA BaMU B KaueCTBE
OpUEHTHUPA B OpraHU3aIlKi 00yueHusl.

Buinonnenue 3adanus:

—  BbIOepuTe HAOOP JaHHBIX (BPEMEHHOU Psijl, BDEMEHHBIE PSAJIbI) AJISl BBITOTHEHUS
3a1aHUS;

—  BBINOJIHUTE aHAJIW3 UCIIONIb3YEMbIX MPU3HAKOB (LIE€JI€BOI0 IPU3HAKA);

—  NPOAHAIM3UPYHTE KAYECTBO UCXOJHBIX JaHHBIX;

—  BBINOJIHUTE BBIOOP MHCTPYMEHTOB NPeA0oOpaOOTKY [ YIYULICHHS KadyecTBa
UCXO/IHBIX JIaHHBIX, a TaKXKe (OPMYITMPOBKH MPEIBAPUTEIBHBIX TUIIOTES;

—  pelmmTe 3a/1a4y IPOTHO3UPOBAHUS YPOBHEN BPEMEHHOTO PsAa;

—  HCCIeaytTe BO3MOKHOCTH MU3BJICUECHHMSI IIPU3HAKOB BPEMEHHOTO Psa;

—  pemmTe 33Ja4y aHaJIN3a BBISIBICHHBIX IIPU3HAKOB;

— odopmuTe OTYET MO pe3yJbTaraM BbINOIHEHUS 3a/1aHuUs.

7. YueOHas auTeparypa u pecypcbl HHGOPMAIMOHHO-TEJIeKOMMYHHUKALIMOHHON CeTH
"HHTepHer", BK/IKYAA  NepeYeHb  y4eOHO-METOAMYECKOro  olecrmedyeHMst  JJIsd
€CaMOCTOSITeIbHOM padoThl 00y4arOIMXCH M0 JUCHUILINHE
7.1. OcHoBHasi JIMTEpaTypa
1. AdanacweB, Bnagumup HukonaeBud. AHaan3 BpeMEHHBIX PSAOB U
nporrosupoBanue. - Caparos:Aii [In Ap Meaua. — 310 c. TekcT: 21€KTpOHHBIN. -
URL: http://www.iprbookshop.ru/90196.html (nara o6pamenus: 12.11.2020). -
Pexum nocryna: ajis aBTOpU3Up. MOJIb30BaTENEH
2. Tonoxtmonora lO.I"., Unemunckas C.A., Mmroxuna U.B., Jlyrosckoii A.M.,
JIucnukuna H.B. u np. [Iporno3upoBanue 1 IaHUPOBAHUE B DKOHOMUKE. -
Mocksa:IIpomereii — 544 c. Tekct : anekTpoHHbIi. - URL:
http://www.iprbookshop.ru/94511.html (mata o6pamenus: 01.10.2020). - Pexxum
JIOCTYyHa: 171l aBTOPU3UP. NOJIb30BaTeNeit
3. Mactunkuit C. D. (2020) Ananu3 BpEeMEHHBIX pSAIOB C MOMOIBIO R. —
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DJNIeKTpOHHAs KHUTA, afipec pocTyma: https://ranalytics.github.io/tsa-with-r

4. MupxkuH, bopuc I'puropsesnu. Beenenue B ananus nanueix — M.:}Opaiit, 2020 — 174
c. Tekcr : anexTponnslii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450262
(mara o6pamenusi: 01.10.2020)

5. Mxwurapsu B. C., Apxunosa M. 0., Jlyoposa T. A., Muponkuna 0. H., Cupotun B.
I1. Ananu3 ganseix. — M.: FOpaiit, 2020 — 490 c. Tekcer : anextponHsiit / ObC KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/450166 (nara ob6pamenus: 29.09.2020)

6. O'Hun, Kotu. Data Science : Uncaiinepckas nHpOpMAaIus Uisi HOBUUKOB. BKitouas
s3Ik R : [mep. ¢ anmn.] — CII6. ITutep. — 368 c. Tekct: snexkrponHsiid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara obpamenus: 25.01.2021)

7. Xaminaman P. J[x, Atanacomynoc JIx. [Iporno3upoBanue: MpUHITAIIBI U TIPAKTHKA.
[DnekrponnsIil pecypc] —URL: https://otexts.com/fpp3/

Bce ucToOYHMKM OCHOBHOM JIMTEPATYPhl B3aUMO3aMEHSAEMBI.

7.2 lonoiHMTEIBbHAS JIUTEPATypa

1. Bapcersn A.A, KynpusinoB M.C., Crenanenko B.B., Xonon U.U. [Iporaosuposanue
BPEMEHHBIX PAJO0B U Ipoueccos. 3-e u3a. - CIIO. : BXB-IletepOypr, 2010. - 512 c.

2. Xepown, Openben. [IpM.:[lnanektuka. -684 c.ukiagHOe MaIIUHHOE 00yUEHUE C
nomomsio Scikit-Learn u TensorFlow : Konnenmmu, HHCTPYMEHTBI U TEXHUKH IS
CO3/IaHUS UHTEIJIEKTYaTbHBIX CHCTEM : TIOJHOLBETHOE U3/IaHUE : TIEPEBO]I C
AHITIMHCKOTO -

3. Principles of Econometrics with R [Qnekrponnsriii pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/

4. Hunbcen DiinuH. [IpakTudeckuii aHamu3 BpeMEHHBIX PAIOB: MPOTHO3UPOBAHUE CO
CTaTUCTUKOM U MamuHHOE o0ydenue. —M.: OO0 Jluanextuka — 2021 — 544 c.

5. Haymos, Bragumup Huxomnaesuu. CpenctBa OuszHec- aHaTUTUKU: y4e0. mocodue / B.
H. HaymoB ; ®@enep. roc. OromxkeT. 00pa3oBar. yupexaeHue Boicir. oopa3zoBanus "Poc.
akajl. Hap. X03-Ba u roc. ciayxO0sl npu IIpesunente Poc. ®enepannu", Ces.-3am. uH-T
ymp. - CII6. : C3NY - ¢un. PAHXul'C, 2016. - 107 c.

6. Haymor B.H. Ananu3 qaHHBIX ¥ MalllHHHOE OOYYEeHHE: MTEO/IbI U
MHCTpYMEHTalIbHBIE cpenicTBa. denep. roc. OromkeT. 00pa3oBaT. yupek/IeHHUE BbICIIL
oOpasoBanus "Poc. akaj. Hap. X03-Ba u roc. ciyxo0sl npu [Ipesunente Poc.
®enepauun", Ces.-3an. un-t ymp. - CII6. : C3UY - ¢pun. PAHXul'C, 2020. - 260 c.

7.3.HopMaTHBHbIe MPABOBbIE JOKYMEHTHI U HHAS MPaBOBasi HH(OPMAIUs
He ucnons3yrorcs
7.4. UnTepHET-pecypChl.
C3WMY pacnonaraeT 10CTyIIOM Yepe3 CalT HayuyHOU Oubiaroreku http://nwapa.spb.ru/
K CJIEAYIOIIMM HOAMUCHBIM 3JIEKTPOHHBIM pecypcam:

https://ranalytics.github.io/tsa-with-r/ch-intro-to-prophet.html

Pycckosi3bIuHbBIE pecypChl
ONEeKTPOHHBIE YUEOHUKH 3IEKTPOHHO - OnbnaroreuHoi cuctemsl (ObC) «AiOyke»
DNEeKTpOHHBIE Y4EeOHUKHU 3IEKTPOHHO — Oubanoteynoit cuctemsl (ObC) «Jlaub»
PexomeHTyeTCst HCIIOIB30BaTh CIETYIONIHI HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf
7.5. UHble HCTOYHUKH.
He ncnonp3yrorcs.

8. MarepuaabHo-TexHu4Yeckas 0a3a, HH(GpOpPMaLMOHHBIE TEXHOJIOTMH, IPOrPAMMHOE
ol0ecrieyeHre 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
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https://ranalytics.github.io/tsa-with-r
http://idp.nwipa.ru:2228/reading.php?productid=18456
http://idp.nwipa.ru:2228/reading.php?productid=18456
http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

VYyeOHast TUCIUIUIMHA BKJIIOYAET MCIOJIb30BaHUE MPOrpaMMHoro obecneuenus Microsoft
Excel, Microsoft Word, 117151 TOATOTOBKH TEKCTOBOTO M TAOJIMYHOTO MaTepHalia.

WHTEpHET-CEPBUCHI U AIIEKTPOHHBIE PECYPCHI (MIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS I1OUTA,
npodecCHOHAIbHBIE TEMAaTHYECKUE YaThl U (OPYMBI, CHCTEMBI ayl0 W BUACO KOH(EPEHIIHH,
OHJIAH JHIMKJIONEANH, CIPABOYHUKH, OHOIMOTEKH, OJIEKTPOHHBIC Y4YeOHbIE W y4eOHO-
METOINYECKHE MaTepUaIbl).

JUist opranu3aniy JUCTaHIIMOHHOTO 00yueHHsI ucnosb3yercs cucrema Moodle.

Ne i/t HanmMeHoBanwue

1. KoMmbroTepHbIe KJIACCHI ¢ epCOoHaIbHBIME IBM, 00beIMHEHHBIMY B JIOKAJIBHBIE CETH C BBIXOIOM B
WuTepHer

2. IMaket Excel -2013, 2016, professional plus

3. Amnamurtiaeckas miardopma Qlik View, MS BI

4. Cucrema 6msHec-anamutuku Deductor Academic, Loginom

5. Cpenctpa unTemiekTyansHoro ananmsza SQ Lserver. Hanctpoiika Analysis services, data mining ad-
insfor Office.

6. Oomnaunsie TexHonmoruu Loginom —server, Google colab

7. 3wk R, Python, Anaconda navigator, Rstudio

8. MynpTMeaniiHbIE CPEACTBA B KAYKIOM KOMITBIOTEPHOM KJIACCE U B JIEKLIMOHHOW ayIUTOPUU

9. Bpaysep, ceTeBbIe KOMMYHHKAIIMOHHBIE CPEACTBA s BEIXoaa B IHTEpHET

10. | Cucrema mucraniuonHoro ooyueHus Moodle

Kommbrorephsie kiacesl u3 pacuera 1 IIDBM g onnoro odyuaemoro. Kaxxnomy
o0y4arolemMycs 10JKHa ObITh IIPEeI0CTaBIeHa BO3MOXKHOCTD JJOCTYNA K ceTsM Tumna MHrepHer B
teueHue He meHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITEJIBHYIO ITOATOTOBKY.

22



