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JucuumimHa

1. IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUS 110
AUCHHUIIMHE, COOTHECEHHBIX C IIJIAHMPYEMBbIMHU Pe3y/JIbTaTaAMH OCBOCHHS
o0pa3oBaTeJbHON NMPOrPaMMBbI

b1.B.J12.03.01

«MeTtoan!

MIPOTHO3UPOBAHUS

o0ecrieunBaeT

dbopMHpoBaHUEe y 00yHaIOLIUXCs CAEAYIONINX YHUBEPCAIBHBIX, 00IENPOPECCHOHATBHBIX
U Ipo(hecCHOHaTbHBIX KOMITETSHIIMM™:

OT®/TD u Kon HanmeHoBaHue Kon HaunmeHoBanue Oopa3zoBare
pexkBu3uTHI | kommeTeHuuu | KommereHumm | uMHIMKaTopa HHIMKaTOpa JILHBIIA
IcC *k wk AOCTHKEHUA AOCTHKEHHA pe3yJbTaT
(npu KOMIIeTeHIH i KOMIeTEeHINI ** ok
Hanuyuu) ** *k
08.037 IIKC -3 Crnocoben [IKC-3.1 [Ipumenser [IKC -3.1.
BusHec- 000CHOBBIBATh cucTeMHbIM noaxon, | 3-1. 3Haer
AHAJIUTUK, pelIeHus Ha METOJbI Teopuu | TCOpUA
yTB. OCHOBE OLICHKH OPUHATUS  pelieHunit, | CHCTEM
MIPUKa30M U aHaIu3a METO/BI
IKC -3.1.
Mununcrepcer LENIEBBIX ONITUMM3ALIUH,
o V-4. Ymeer
Ba TpyJa u HoKazaresiei, MaTeMaTHYECKHE
. oopmitsATh
COLIMAIBHOM HOCTPOCHUS U METOABl W MOJEIHU
PO 5 pe3ybTaThl
3aIUTHI MIPUMEHEHU IpH  OOOCHOBAHHH | oo
oT AITOPUTMHYECK perieHus AHANN3A B
22.11.2023r. UX MOJEJIEN COOTBETCTBH
Ne 821w uc
BBIOPAHHBIM
D/02.6
Y TIOJXOaMHU
Amnanms,
060CHOBaHI/Ie TIKC-3.1.
¥ BBIOOP V-5. ¥Ymeer
penieHud OIIPEIECIATD
CBSI3U U
3aBUCUMOCTHU
MEXITy
3JIEMEHTaMHU
nHpopMaIu
Ut OM3HEcC-
aHanmm3a
ITIKC-3.1.
V-11. Ymeer
MIOJIB30BAThC
s CUCTEMaMu
aHanmu3a u
BU3yaH3anu
U JTAaHHBIX

* ucyunnuna modicem Gopmuposams KOMIEMEHYUIo NOTHOCMbIO UL YACMUYHO.
**/Jonocno coomeemcmeogams [punodicenuio 1 k 06pazosamenbHoll npoepamme




2. O0beM U MeCTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM
NporpaMmbl

O0beM IMCHUIIMHBI

OO0beM IUCHUIUIMHBI M BBl y4eOHOU paboThl. OOWIas TPYyAOEMKOCTb
IUCLMIUINHBI cocTaBiasgeT 4 3aueTHele enuaunbl/144 axkamemuuecknx/108
acTpoHOMHYECKUX YacoB. KoHTakTHas paboTa c mpernoiaBaTeaeM COCTaBiseT 65
akagemudeckux / 48,8 acTpoHOMHUYECKMX 4Yaca. B TOM dwucCie JEKIIMOHHBIX
3aHATUN 24/18 vacoB; npakTudeckux 3anatuii 30/22,5 gacoB. CamocTosITeNbHAS
pabora — 61 uaca (actpoHomuyeckux dvacoB — 45,8). Ha koHCymbTaIuio
BbIIEINIAETCS 2 ayIuTOpHBIX (1,5 acTpoHOoMuYeckux) yacoB (9/6,7 yaca Ha KaTTIK).
DopMOH ITPOMEKYTOUYHOIO KOHTPOJIS SABJSAETCS DK3aMEH.

JIucuMIUIMHA peanu3yeTcsi YaCTUYHO C MPUMEHEHUEM JUCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHOoJoru# (manee — JIOT).

JlocTynm K cHUCTeME AUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUM
OCYILECTBIISIETCA ~ KaXJbIM  OOy4YarOUIMMCSI  CaMOCTOSATENIbHO C  JII00OTo
ycTpoiicTBa Ha moptaie: https://Ims.ranepa.ru/. Ilaposib U JOTUH K JIUYHOMY
KaOMHETY/PO(UITIO MPEOCTABISIETCS CTYICHTY B IEKaHATE.

Teopernueckue 3aHsATUS (JIEKIIMK) MPOBOJATCS MO moTtokam. OOmuii
00BbEM JIEKIIMOHHOTO Kypca COCTaBIsIET 24 akaJeMUYECKUX YacoB.

[IpakTUyeckue 3aHATHS OPTAHU3YIOTCS 0 TPYIIaM B BUIE CEMUHAPOB B
JTMAJIOTOBOM PEXUME B KOMITBIOTEPHOM KJIACCE IyTEM PEIICHUS MPAKTHUYECKUX
3ajlad  mporHo3upoBaHus. OOmmii o0beM mnpakTUdeckux 3aHsATHd 30
aKaJIeMUYECKHX YacCOB.

[Iporpammoii mpeaycMOTpeHa caMOCTOATENbHas padoTa CTYJACHTOB B
oOnveme 61 akamemuyeckux yaca. B pamkax camocToaTensHOM pabOThl CTYICHTHI
M3Y4YaloT TEOPETUUYECKU MaTepuasn B IEIsSX MOATOTOBKM K YCTHOMY OMPOCY U
TECTUPOBAHUIO, BBIMOJHAIOT MPOPECCUOHATBHO-UCCIEOBATEILCKOE 3a/laHNe
(pa3pabaThIBalOT MOAEINb, pEHIAlOT 3aJayd MPOTHO3UPOBAHMS, MCIOIb3YIOT
METOJIbl TEOPUU BPEMEHHBIX DPSAOB, MPUMEHSIOT METOJbl U CPEACTBA aHalu3a
JTAHHBIX, MAIIIMHHOTO 00Yy4YeHUsI, SKOHOMETPHUKH ), TOTOBSITCSI K OPraHU3allMOHHO-
MBICTUTEILHON UTPE U MPAKTUYECKUM KOHTPOJILHBIM 3aJIaHUSIM.

Mecto nucuumiiuHbl B ctpykrype OII BO

Hucunmumaa b1.B.J13.03.01 «MeTtoasl nmpOrHo3upoBaHus» BXOIAUT B B
yacte (b1.B) aucuumnmz, QopMupyemMyro ydacTHHKaMu OOpa30BaTENbHbIX
otHoienuii, Hampaienust 38.03.05 «buznec-undopmaTukay, HaIPaBIECHHOCTh
(mpoduib) «buzHec-ananuTrkay. M3ydaercst B 6-oM cemectpe (BTOpOi ceMecTp

3-ro Kypca).
[IpenonaBanue TUCHMUILUIMHBI «MeTOoabl MPOTrHO3UPOBAHUSY OCHOBAaHO Ha
auciuminHax — b1.0.07.05 «Teopust BepoATHOCTEM MW MareMaTHyecKas

cratructukay, bl1.B.05 «Anamu3 pansbix», b1.0.07.06 «3OxoHOMeTpHUECKOE
MozaenupoBanue», b1.0.07.01 - «kMaremaruueckuii ananus», b1.B.14 «Beenenue
B HayKy o naHHbIX. SQL u Python», b1.B.16 «f3b1k porpammupoBanus R». B

CBOIO 04YCpCAb OHa CO34a€T HCO6XOI[I/IMI>IC NpCAIIOCbIIKKM  OJI1 OCBOCHHA
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MporpaMm Takux aucuuIuivH, kak b1.B.23 «Ananu3 u mogenupoBanue OusHec-
MpOILIECCOB». 3HAHWs, YMEHUS U HaBBIKU, I[OJIYYEHHbICE MPU U3YYECHUU
JUCUUIUINHBI, HWCMIOJB3YIOTCS CTYJ€HTAMU TIPU BBIIOJIHEHUU BBITYCKHBIX
KBaIU(UKAIIMOHHBIX pa0oT.

O0beM AUCHUILIMHBI, peanu3yemblii ¢ npuMmeHeHueM CJIO: xoamdecTBO
aKaJIeMUYECKUX  YacOB, BBIJICJICHHBIX Ha  CaMOCTOSITENIbHYIO  padoTy
oOyuaromuxcs: Bcero ¢ npumenenuem CJ/1O — 36 a.u.

3HaHUs, YMEHUS U HaABBIKM, TOJIYYEHHBIE MPU HU3YYCHUU JTUCLUIUIMHBI,
UCIIONB3YIOTCSA CTYAEHTaMH MpPH MOATOTOBKE M CJade€ TrOCYyAapCTBEHHOIO
HK3aMEHA.

dopMoit TPOMEKYTOUHOM aTTECTAIIMN B COOTBETCTBUU C YUEOHBIM IIJIaHOM
ABJISAETCS DK3aMEH.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CtpykTypa AUCIUILITUHBIL
Ounas gpopma obyuenus

Nenn/m | Hammeno O0beM TMCUMILUTHHBI, AK.4YaC ®opma
BaHuUe TEKYIIETO
TeM I BCEI'O KonTakTHas padora o0y4yaommuxcs CamocrosiTesibHAs KOHTpOIA
(n1m) ¢ nmpenojaBaTe/eM N0 BHAAM y4eGHBIX 3aHATHIl pabora YCIIEBAEMOCTH,

pa3aesioB MIPOMEKYTOUHOM
Ilepuoa TeopeTu4YecKOro o0yueHust IMepuon aTTeCTaLuH
NMPOMEKYTOYHOM
arrecTauMu
(ceccusn)
3ansaTust 3ansaTus UK KCP | K9 Kar | K | CPxp | CP3k Cp
JIEKIIMOHHOT 0 CEMHHAPCKOro TK | 0
THIIA THIIA H
1 B JIP 3 '
p
0
Ja
b
Tema 1 | Obmas
XapaKTepH
CTHKA
METOJIOB U 12 2 4 6 I1K3
MoJeen
MIPOTHO3UP
OBaHUs




Tema 2

[Ipenobpa
0oTKa
BPEMEHHBI
X psI0B

14

13

Tema 3

[Ipocteie
METO/IbI
MIPOTHO3UP
OBaHMUS

16

13

Tema 4

MeTonpl
Crila’kuBa
HUS
BPEMEHHBI
X pSZIOB

18

10

13

Tema 5

Ce3oHHEIC
COCTaBIIS
FOIIHE.
Crnexrpain
BHBIN
aHaIu3
BPEMCHHBI
X pSIOB

18

10

I1K3

Tema 6

Mopaenn
aBTOperpe
CCHH U
CKOJIB3SIIIL
ero
CpeIHero

20

10

IK3




Tema 7 | DkcnepTH
ble
METO/IbI 17 4 4 9 T, 113
IIPOTHO3UP
OBaHMUS
IIpomexxyTouHast 29 2 9 18 ’K3aMeH
aTTecTanus
Hroro
144 24 0 0 30 0 0 2 9 0 18 61

Ucn OJIb3yemvle COKpaujerusl.!

JI — nexkuuu - 3aHATHS, IpelyCMaTPHUBAIOIIUE TPENMYIIECTBEHHYIO Tepeaady y4eOHoi nHpopMary 00y4arommMcst IearorniecKiMI pabOTHUKAaMH OpTaHU3aluy U (MJIH) JIHIAMH,

MIPUBJIEKaEMbIMU OpraHU3alMeH K peau3anny 00pa3oBaTelbHBIX IIPOrPaMM Ha HHBIX YCIOBHSX, ).
BJI — Buneo nexnumn.
JIP — mabopatopHbie pabOTHI.
[13 — mpakTHyeckue 3aHATH (32 HCKII0YCHNEM J1ab0paTOPHBIX paboT).
UK — unnuBuyanbHble KOHCYJIBTALUH.
KCP — KOHTpOIIb CAaMOCTOSTETHHOM paboTHI
KD — xoHCynbpTanmm nepes s5K3aMeHOM
KatTok — KoHTakTHas paboTa Ha aTTeCTalrIO B IEPHO IK3aMEHAIMOHHBIX CECCHI
KoHTposb - KOHTaKkTHas paboTa Ha aTTeCTalHUIO B IEPHO AK3aMEHAIMOHHBIX CECCHH /ISt 30YHOH (POPMBI 00YUIEHHSI
CPxp — camocTosiTenbHas paboTa Ha OJATOTOBKY KYPCOBOH pabOThl/ KypCOBOTO MPOCKTA.
CPak — camocTosiTenpHast paboTa Ha TIOJATOTOBKY K 9K3aMEHY.
CP — camocTosTensHast paboTa B ceMecTpe Ha IOATOTOBKY K yUE€OHBIM 3aHATHSIM.
T — TecTupoBaHue.
[IK3 — npakTuyeckue KOHTPOJIbHBIE 3aIaHUSI.
[IN3 — mpodeccHOHATHHO-UCCIICOBATEIECKUC 3aTaHMS.

B mnporecce oOyueHuss MPUMEHSIIOTCS CIEAYIONINE WHTEPAKTUBHBIE (DOpMBI: paboTa B KOMITBIOTEPHBIX Kjaccax Haj

BBIIIOJIHEHHUEM 3a/IaHHUI B IEPUOJ 3aHATUN U B XOJ€ TEKYIIET0 KOHTPOJIS.
Tewmsl 1-7 moryT 6b1Th 0OcBOeHBI ¢ puMeHeHueM D0 u JIOT ¢ KoHTposeM B cucTeMe 3JIEKTPOHHOTO 00yueHUsT AKaJeMHH.




3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. OOmas  XxapakTepucTMKa  MeTOAOB W MojeJei
nporuozuposanus. IIKC-3.1

Ilonsitne «mporuosuposanue». CyIIHOCTb U COIEPXKAHUE COLMAIBHO-
HKOHOMMYECKOTO ITPOTHO3UPOBaHus. Byl M Ha3HaueHUE NMPOTrHO30B. [[prHIMIIBI
COLIMAJIBHO-DKOHOMHUYECKOTO  MporHo3upoBaHus. Kraccudukanuss MeTonoB
nporao3upoBanus. OcoO0eHHOCTH paboThI ¢ faTamu. [IoHsTHE BpEMEHHOTO psja.
Mogenmn BpemeHHoro psaa. OmnpeneneHue W TUIOJIOTHS BPEMEHHBIX PsIIOB.
@opMarbl BpEMEHHBIX PSII0B B sI3bIKaX aHAIIMTUKU JAHHBIX. Moziesn BpeMEHHBIX
panoB.  CocraBisromue  MOIEIM  BPEMEHHbIX  psaoB.  OmnpsTHOe
nporpammupoBanue B R. OCHOBHbIE XapakTEPUCTHKM BpPEMEHHBIX PSOB.
Omumbku nporuozupoBanus. Mopens Oenoro myma. HWMHCTpyMmMeHTanbHBIE
CpeICTBa MOCTPOECHUS U aHaJIu3a BpeMEHHbIX psiioB. [IpornozupoBanue B JASP,
R, Python. bubGnunoreku nporHo3upoBaHus. Peno3utopun BpEMEHHBIX PSAOB.
Kiraccuueckue BpeMeHHbIE psabpl. CpeacTBa BU3yalIn3alid BPEMEHHBIX PSJIOB.

Tema 2. Ilpenodpadorka Bpemennbix psaaos. IIKC-3.1

['paduueckue METO/bI UCCIEN0BaHUs BPEMEHHBIX PAIOB.
ABrokoppensauuronHas  ¢ynkuus. Koppenorpammbl  BpeMEHHOTO  psja.
CranroHapHOCTh BPEMEHHBIX PsIOB. AHalIM3 CTALMOHAPHOCTH C IOMOIIBIO
KoppesnorpaMMm. Mogenb citydaitHoro Omyxaanusi. Kpurepuu craimoHapHOCTH.
Kpurepnii Jlptounra-bokca. Kpurepuii KPSS. Ilonsitue o tecre ®dunurca-
[leppona. Ilorstne o tecre Kwiatkowski, Phillips, SchmidtandShin (KPSS,
1992) na craumonapHocts. Kpurepun Juxu-@ymiepa. Kpurepum cepuii.
Kpurepnii ®ocrepa-Crroapra. lcrnonb30BaHWE CTaTUCTHUYECKHUX IAKETOB R,
Python, JASP, Eviews, gretl npu ananuse cTallMOHAPHOCTU BPEMEHHBIX PSIOB.
Ananmu3 u OoprOa ¢ anomanusamu. Kputepuu [paGb6ca, Pocuepa, [lukcona,
WUpBuna. Ananu3 mnpomyckoB. bopb0a ¢ mnponyckamu. HWuTepnonsuus u
annpokcumManus. Matepnonsus ¢ noMonibo noauHoMoB Jlarpanka, HeroToHa,
KaHOHMYECKOro nojnHoMa. JInHelHas natepnoisauus. CriialiH-uHTEPIIONSALINS.

Tema 3. IIpocThie MmeToabl mporuo3uposanus. ITKC-3.1

Oco0eHHOCTH MPOCTBIX METOOB MPOTHO3WpOBaHUS. HauBHBIE METOIBI
nporHo3upoBanus. Ciayuaiinoe omyxaanue. CiydaitHoe Oiry>xnanue ¢ apeiidom.
Meron nByx Touek. Meroa rpynmoBbIX cpeaHuUX Touek. [IporHo3mpoBanHue Ha
OCHOBE TIOKa3arejled [WHAMHUKHA. ba3ucHble W  UENHbIE MOKA3aTEIu.
OKCTpamnoisiivsl Ha OCHOBE MoOKa3arenerd AuHamuku. lIporHosmpoBanue Ha
OCHOBE KPHBBIX pocTa. PemieHune 3aad nNpOrHO3UPOBAHUS C TTOMOIIBIO METOAA
perpeccuoHHoro aHainu3a. PerpeccuonHas wmognenb. Knaccuueckuit meron
HAaUMEHBITUX KBajJpaToB. Vcrnonb3oBaHue crarucTU4ecKux s3bikoB R, Python,
JASP nipu nocTpoeHun perpecCuOHHbBIX MOAENEH.
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Tema 4. MeTonsl criiakuBanusi BpeMeHHbIx psaos. ITKC-3.1

[Tonsitne «crmaxkuBanue». MeToapl criaxuBanus. JIuHelHbIEe (GUIBTPHI.
Merton ckoinb3diiero cpeaHero. B3semennoe coaxxkuBanue. [Ipumepsl Mmoaenen
crnaxuBanus. CIMaXWBaHUE NPU  HAJIUMYUMM TPEHAA. OKCHOHEHIMAJIBHOE
craxuBanne. Meron bpayna-Manepa. Meron Xonera. Meton ETS.
Knaccudpukamus wmoneneit ETS. OcobGeHHOCTH METOIOB KPaTKOCPOYHOTO
nporHo3upoBanus. Meron craxuBanusa omnook Tpurra. Meton Tpurra-Jlnua.
Meron Hoy. ®unsrp Xonpuxka-Ilepckorra.

Hcnonp30BaHUE CTAaTUCTUYECKUX IMAKETOB IMPHU CITIAXKMBAHUM BPEMEHHBIX
psnoB. CrnaxkuBanue ypoBHel psia B Excel. Jluct nporuo3sa.

Tema 5. Ce3onHble cocraBiasiomue. CHeKTpajJbHbIH aHAJIH3
BpeMeHHbIX psaaoB. [IKC-3.1

Ce30HHBIE U UUKJINYECKHE COCTABISAIONIME BpeMEHHOro psiaa. dunbtp
Xonbra-BunTtepca.  BbleneHue  CE30HHOM  cocTaBisitomiel.  MeTtoabl
Tpenace3oHHon  cocrasisromied.  SENSUS I, II.  TpeHxp-umknuueckas
cocTaBJIsIrOIIasd. BblieneHne Ce30HHOM cocCTaBiswolen. Mcnonb3oBaHue psna
dypbe TpHU BBISBICHUU CE30HHOW cocTaBisiomiel. CrekTpaabHBIA aHaIM3.
CnexrpanbHoe OKHO. Vcrnonb3oBaHne (PUKTUBHBIX MEPEMEHHBIX MPU HATUIUHU
CE30HHOU COCTaBIIAIOIIEH.

Tema 6. Monesn apTroperpeccuu u ckojb3simero cpeanero. INIKC-3.1

Mogenu aBroperpeccuu MNOpsaKa P, CKOJIB3ALIETO CPENHEro MOopsaKa (.
Monens AP(1). CpoiictBa momenu. Monens AP(p). Monenn CKOJIB3SIIETO
cpennero CC(1), CC(q). Monenu APCC (ARMA). Mopnenb aBTOperpeccuu -
NPOUHTErprUpoBaHHOTO ckonb3simmero cpeanero (APIICC (p, q, k) — monens.
Hecranmonapueie  psiabl. IIponecec, CTAallMOHAPHBIN OTHOCHUTEJIBHO
JETEpMUHAPOBAHHOTO TpeHaa. Croxactuueckui TpeHd. TS u DS paael. Monenn
ARIMA. Kpurepun [Huku-®Oymiepa. Pa3Butre m wumoctpauus tecra [uku-
Oyiuiepa U paclIMPEHHOT0 Tecta Juku-Dyiuiepa Ha HATMYKUE EAUHUYHOTO KOPHSL.
Hcnonb3oBanue craructuueckux mnaketoB Statistica (JASP, Eviews) npu
MIOCTPOEHUH MOJIENEH BpPEMEHHBIX PSIOB, CIIAXXUBAHUM W BBIPAaBHUBAHUU
BpemeHHbIX psiaoB. Moaenu SARIMA, SARIMAX, ARIMAX. ADL-monenu.
KouHnrerpanus BpemeHHbIX psiaoB. Tectel [ penxkepa, MoxamHcena st IIPOBEPKU
KOMHTETpaluu.

Tema 7. JxcnepTHbIe MeTOABI NpOorHo3upoanus. [IKC-3.1

NHauBuyallbHble M KOJUIEKTUBHBIE  SKCIIEPTHBIE  METOABL.  JTaIlbl
IIPOBEJICHNS KOJJIEKTUBHOM 3KCHEPTHOM oueHku. Cratucthueckas oOpaboTka
pe3ynbraroB  dKcnepTtu3bl. OLEHKa COITITaCOBAHHOCTHM MHEHHMM JKCIIEpPTOB.
[Ipumepsl MeTonoOB 3KcnepTHOro ompoca. Meron [enbhu, MeTon ClieHapueEB,
METOZ MO3roBou araku. Panroseie MeToabl. [lonapHoe cpaBHEHUE albTEPHATHUB.
[Iporuo3upoBaHue ¢ MOMOIIBIO NEPAPXUIECKON MOJIEIIH.
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4. Tunpl OLCHOYHbIX MaTe€PHUAJI0B, MIOKA3ATC/IN U KPUTCPUHA OLNCHUBAHUSA

1.1.  Ouenounsie matepuansl o auctuiimae b1.B.J13.03.01 «Metozsr
MPOTHO3UPOBAHUS»  BXOAST B COCTAaB  OLIEHOYHBIX  MaTepHalioB MO
oOpazoBaTenbHOM nporpamme. COBOKYITHOCTh OLIEHOYHBIX MaTE€pUaJIOB IO BCEM
JUCLHMIUIMHAM 00pa30BaTEIbHOM MPOrpaMMbl COCTaBISET (POHJA OIICHOYHBIX
cpencts (naee — DOC). ®OC wucnonb3yercss Npu MPOBEACHUHM TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTU U TPOMEXKYTOYHOM aTTecTaliy 00y4Yaromuxcs ¢ ebIo
OLICHMBAHUSl  JOCTWXKEHUS OOydYarouMMUCs IUIAaHUPYEMBIX  Pe3yJIbTaToOB
oOy4eHus.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJJaHUN Pa3IUYHOTO
THUIIA U YPOBHS CJIOKHOCTH, BKITFOUAET KPUTEPHUH U IIKAJIBI OLICHUBAHUS, a TAKXKE
«KJTFOYM» TPpaBUIbHBIX 0TBETOB. POC dhopmupyeTcst Kak OTACTbHBIN JOKYMEHT
Y XPAHUTCS B AJIEKTPOHHOM BU/IE, nocTyn K DOC nmpegoctaBieH OrpaHUYEHHOMY
KpYTY JIHII.

4.3. Jlna caMOCTOSTENbHON pabOThl OOYyYarolMXCS NPH TMOATOTOBKE K
TEKYIlIeMYy KOHTPOJIIO YCIIEBAEMOCTH U IPOMEXYTOUHOM arTecTanuu B pabouux
nporpaMmax JTUCIHUIUIMH pa3MeIleHbl TUIIOBbIC TPOBEPOYHBIC 3aaHusI, KOTOPHIC
MOXHO YCJIOBHO pa3e/IUTh Ha 3aJaHUsl 3aKPhITOr0, KOMOMHUPOBAHHOTO U
OTKPBITOT'O THUIIOB.

3aaHus 3aKPBITOrO TUIIA — 3TO TECTOBBIC 3aJ]aHUsI, B KOTOPBHIX KaXK[IbIi
BOIIPOC COMPOBOXKJAETCS TOTOBBIMHM BapuWaHTaMHU OTBETOB, U3 KOTOPBIX
HE00XO0IMMO BBIOPATh OJMH WM HECKOJIbKO IPABUIIHHBIX.

3amanusi KOMOMHUPOBAHHOTO THIA — 3TO TECTOBBIE 3a/IaHUsI, B KOTOPHIX
KaXXJIblii BOIIPOC COMPOBOKIAETCSI TOTOBBIMU BapUAHTAMU OTBETOB, U3 KOTOPBIX
HE0OXOIMMO BHIOpATh OJMH WM HECKOJIBKO MPaBUIIBHBIX U O0OOCHOBATh CBOU
BBIOOD.

3afaHusi OTKPHITOIO TUIA — 3TO 3aJaHUs, B KOTOPHIX Ha KaXK]IbI BOIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumocCTM OT THUNA 3aJaHUs PEKOMEHJOBAaHBI OMpeAcICHHAs
MOCJIEIOBATEILHOCTh  BBIMIOJIHEHUSI M CHUCTEMa OIEHUBAHUS BBITIOJIHEHUS
3aJIaHU.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BAJAHUA

NMHCTPYKLUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUU OUEHVBAHUA

3amanue 3aKphITOro
THIIa C BEIOOPOM
OJIHOTO MPaBUIHLHOTO
OTBETa M3 HECKOJIBKHX
BapHUaHTOB
MIPETOKECHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MIPaBUJIBHBIN OTBET

1.BHuMaTennHo IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH U3
NPCAJTOKCHHBIX BAPUAHTOB.

2. BuumarensHo MpoOYnTaTh NPCIAJIOKCHHBIC
BapUaHT-ThI OTBCTA.

3. BoiOpaTh 0J1uH BEpHBII OTBET.

4. 3anucatb TOJIbKO HOMEp (WK OYKBY) BEIOPAHHOTO
BapHaHTa OTBeTa (Harpumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
IIPaBWIBHO YKa3aHa Ludpa wiu
OykBa

3aHaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBECTCTBHUA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
4TO B KAYCCTBC OTBETA OKUAAIOTCA IMAPbI 3JICMCHTOB.

2. BuumarenbHO MpOYUTaTh 00a CIIUCKA: CIIUCOK 1 —
BOIPOCHI, YTBEPXKACHUS, (PaKThl, IOHATHS U T.1.;

CITMCOK 2 — YTBCPIKACHNA, CBOMCTBA 0OBEKTOB U T.H.

3. ComocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ dlIEMEeHTaMu
cncka 2, chOpMUPOBATH MAPHI AJIEMEHTOB.

4. 3anucatb nomnapHo OykBbl U IUDPHI (B
3aBHCUMOCTH OT 3aJlaHHs1) BApPUAHTOB OTBETA
(manpumep, Al nnu b4).

OTBeT cynTaeTCsi BEpHBIM, €CIIH
NPaBUWIBHO YKa3aHbI HUPPHI WK
OYKBBI

3alaHue 3aKpBITOTO
THUIIa C BEIOOPOM
HECKOJIBKUX

[IpounTaiite TEKCT,
BbIOEpUTE
IIPaBUJIBHBIE OTBETHI

1.BaumMaTensHO MMpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4C€CTBC OTBECTA O KMAACTCA HECKOJIBKO
MPpaBHUJIbHBIX OTBCTOB U3 MPCAJIOKCHHBIX BAPUAHTOB.

OTBeT cunTaeTCst BEpHBIM, €CIIH
IIPABWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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MIPAaBUJIBHBIX OTBETOB
13 HECKOJIBKHUX
BAPHUAHTOB
MPEII0KEHHBIX

2. BHMMaTenpHO MPOYUTATH MIPEITIOKEHHBIE
BAPUAHT-ThI OTBETA.

3. BeiOpaTh HECKOIBKO TTPABUIILHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBEIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 umu A
D).

OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUSMH
JIPyToro)

3a/iaHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
HIOCJICI0BATEIBHOCTH

[IpounTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIbHOCTh

1. BaumarensHO MpoOYrTaTh TCKCT 3alaHUA U
IIOHATH, YTO B KAYCCTBC OTBETA OXKHNAACTCA
IOCIC0BATCIIBHOCTD DJICMCHTOB.

2. BEHuMaTenpHO MpoYnTaTh NPCIJIOKCHHBIC
BapHUaHTbI OTBETA.

3. I[locTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3
MIPEAJIOKEHHBIX DJIEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCIMOCTH OT
3aJjaHMs) BApUAHTOB OTBETA B HYKHOU
nocyeaoBareabHocTy (Harpumep, bBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUIBLHO yKa3aHa BCs
MOCJIE€A0BATEIBHOCT UGD

3anaHue
KOMOWHHUPOBAHHOTO
THUIIa C BEIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETA W3
NPEUTOKEHHBIX U
000CHOBaHHEM BBIOOpA

IIpounraiite TEKCT,
BbIOEpHTE
MPaBWIbHBIN OTBET U
3aMUIINTE
apryMEHTHI,
000CHOBBIBAIOIIIIE
BBIOOp OTBETA

1.BHMMaTenpHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
YTO B KA@4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAMH M3
NPCAJIOKCHHBIX BAPUAHTOB.

2. BamMmarenbpHO IMPOYUTATh NPEII0OKCHHBIC
BapHaHThbI OTBCTA.

3. BeiOpaTh OJ11H BEpHBII OTBET.

4. 3anucath TOJIBKO HOMEp (W1 OyKBY) BEIOPAHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTCsl BEpHBIM, €CIIH
NpaBWIBHO yKa3aHa mudpa uimu
OyKBa U IIPUBEIECHBI
KOPPEKTHBIE apIyMEHTHI,
HCIIOJIb3yEMbIE IIPU BHIOODE
OTBeETa
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5. 3anucaTh apryMeHThbI, 000CHOBBIBAIOIIUE BBIOOP
oTBera (Hampumep, 4 TeKCT 0OOCHOBAHWS).

3a/laHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BaumarensHO MMpOYUTaATh TCKCT 3alaHUA U ITIOHATH
CYTh BOTIpOCA.

2.IIpogymaTh JOTHKY M IOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(OpMYITHPOBKH.

4.B ciiyyae pacyeTHOM 3a/1au, 3a1IMCaATh PEIICHUE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrcTBHE (aKTHUECKUX
OIINOOK.

2. PackpeiTe 00bema
UCIIOJIb3YyEMBIX MTOHATUI
(monHOTa OTBETA).

3.000CHOBaHHOCTH OTBETA
(Hamu4Ke apryMeHTOB).

4. Jlornueckast
[IOCJIEI0BATEEHOCTD
M3JIaraeMoro Marepuaia.
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4.5. OOmas mKajga OIICHUBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJISA

YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosas d6asibHast bunapnas i
TpaauuuoHHasA cucremMa Aqn Tpanu st GunapHoii
OlleHKA cucremMa UHOHHOH P
CHCTEMbI
95-100 OO A P/ Passed
85-94 B P/ Passed
75-84 XoDolo 3a4reHo C P/ Passed
65-74 P D P/ Passed
55-64 Y 10BAETBOPUTENHHO E P/ Passed
0-54 HeynoBiieTBOpUTEIHHO He 3aureno F F/Failed

CootHomieHue OauioB 32  TEKYIUMH  KOHTPOJb  YCIIEBAEMOCTHU
POMEKYTOUHYIO aTTECTAIMIO, & TAKKE NOBTOPHYIO MTPOMEKYTOUHYIO aTTECTAIUIO:

u

MakcumMainpHasi cymma MakcumManpHas cymma MakcumaipHas MakcumaipHas
0aJIoB 3a TEKyIIUi 6asIoB 3a UTOrOBas OasibHas cyMmMma OaJioB 3a
KOHTPOJIb YCIIEBAEMOCTH | TIPOMEKYTOUHYIO OLICHKA HOBTOPHYIO
aTTECTaIHIO MPOMEXKYTOUYHYFO
aTTeCTALUIO
60 GayoB 40 6amioB 100 6amnoB 100 6amnoB

5. @opMbI aTTECTALIUN, TUIIOBbIE OLICHOYHbIE MATEPHAJIBI VISl TEKYIEro
KOHTPOJISA YCIIEBAEMOCTH 00YYaIOUIMXCS, KPUTEPHH U IIKAJIbI OLleHUBAHMS
110 KOHTPOJIbHBIM TOYKAM

5.1. B xone peanuzanuy AUCIUIIIAHBI UCIIOJIB3YIOTCS Clieayromue (GopMbl
TEKYIIEero KOHTPOJIS YyCIeBaeMOCTH oOydJaromuxcs (B TOM 4YHCIE, 3aJlaHus K

KOHTPOJIbHBIM TOYKaM):

T — TectupoBanue, IIK3 — mpaktuueckue KOHTpoJibHbIE 3ananus, 113 —
po¢heCcCHOHATLHO-UCCIIEIOBATEIbCKHIE 3aIaHUSI.

Tema 1. O01as xapakTepuCTHKA METOA0B M MO/iejIeil IPOrHO3MPOBAHMS

IIK3 no meme 1:

1. CrenepupoBaTh BpeMEHHOM psi B excel, ¢ moMomibio A36IK0B R, python
MOJI€Ib KOTOPOTI'O UMEET CIIEAYIOUINI BU
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v, =10+10¢ - 3¢* +¢, - 0.5¢,_, +0.3¢,_;
t €[1,100]
e: N(0,3)

Tema 2. Ilpeno0paboTKka BpeMeHHBIX PSIA0OB

ITU3 no meme 2
1. Kakumu cBolicTBaMu 00J1a/1a€T MOJIENIb BPEMEHHOTO Psijia, €CIIU €€
KOoppesorpaMMa aBTOKOPPEISIIMOHHON (PYHKITUU UMEET BUJT

Series y1

08

Lag

[IpoBepuTh CTAaMOHAPHOCTH BPEMEHHOIO Psifia IO CTATUCTUYECKUM
KPUTEPUSIM

t y(t)

1 25,17

25,14

23,55

25,74

24,66

25,57

24,00

24,01

O| 0| Q| O | | W

24,27

—
-

23,16




11 24,53
12 25,54
13 24,79
14 24,66
15 25,55
16 2433
17 26,44
18 24,99
19 23,36
20 27,27

Tema 3. IIpocThie MeTOABI MPOTHO3UPOBAHUSA

IIU3 no meme 3.

1. Pemmth 3a1auy MpOTHO3MPOBAHKS BPEMEHHOTO psijia aus_airpassengers ¢
MOMOIIbI0 HAauBHBIX Mojenel. [Iporno3upoBanne BoIMONMHUTH HAa 10 maros. IIpu
MIPOTHO3WPOBAHUH UCITOJIB30BATh sI3bIK R. Habop mannbIx B3sTh B OnbIMoTeke fpp3.
JlaHHBII BpEMEHHOM P COAEPKUT O0IIee KOJUYECTBO aBHAMACCAKHUPOB B 0] (B
MUJUTMOHAX ), BKIIIOYAsI MACCAKUPOB BHYTPEHHUX U MEXKIYHAPOAHBIX BO3YIIHBIX
CyZIOB aBHAIlIEpPEBO3YMKOB, 3apETHCTPUPOBAHHBIX B ABcTpanuu, 3a 1970-2016
TOJBI.

Tema 4. MeToasbl criiakuBaHus BpeMEHHbIX PS/I0B

ITHU3 no meme 4.
Jist  BpeMeHHOro psifia, 3aJaHHOrO0 TaOJWYHO BBINOJIHUTH  3aJady
HKCIIOHEHIIMATILHOTO CIIaKMBaHMs ¢ moMmolibio Guibrpa SES. 3agady pemurts ¢

WCIIOJIb30BAaHUEM HAJCTPOMKH AHalIM3 JaHHBIX B excel, a Takke ¢ IOMOIIbIO
Rstudio.

Y(t)
140,58
126,18
136,92
144,03
149,14
120,36
115,87

N || [B[WIN ==
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8 128,75
9 154,18
10 115,75
11 105,61
12 123,94
13 113,32
14 119,84
15 106,37
16 116,98
17 129,05
18 120,23
19 111,05
20 121,24
21 139,67
22 113,45
23 159,48
24 145,98
25 114,14

Tema 5. Ce3onnble cocraBiasiomue. CHeKTPaJbHBIA aHAJM3
BpPEeMEHHBIX PSA0B

IIK3 no meme 5.
1. Hcnonws3oBath bunsTp TPOWHOTO DKCIOHEHIMAIILHOTO
CIJIQKMBAHUS IS BPEMEHHOIO PsiJIa, UMEIOLIETO BUJL

KBapTaJj y

1 5,399536
2 3,544634
3 4,488515
4 7,152947
5 9,3967

6 10,96627
7 1,132825
8 5,131638
9 11,19005
10 7,626599
11 5,819592
12 4,519135
13 7,306178
14 9,844741
15 5,852986
16 3,364138

[Ipu pemenuu 3a7a4uM MCIOJIB30BATH JIUCT TpOrHo3a excel, dyHKuuu
ETS, HW.

Tema 6. MojeJin aBTOPErpeccuu M CKOJIb3sIIIEro CpeHero
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IIK3 no meme 6.

Jlunamuka HacelreHus: MOCKBBI IpeJICTaBJIeHA TaOJIHIICH

T'on Hacenenmne, ThiC. 4eJIOBEK
1871 602,00
1882 753,50
1897 1038,60
1902 1092,40
1912 1617,70
1917 1854,40
1920 1027,30
1923 1542,90
1926 2025,90
1939 4137,00
1959 5085,60
1970 7061,00
1979 7931,60
1989 8875,60
2002 10382,80
2003 10386,90
2004 10535,68
2005 10726,43
2006 10923,76
2007 11091,43
2008 11186,85
2009 11281,63
2010 11503,50
2011 11776,76
2012 11612,90
2013 11979,53
2014 12108,26
2015 12197,60
2016 12330,13
2017 12380,66
2018 12506,66
2019 12615,28
2020 12678,08
2021 13010,11
2022 13015,13
2023 13104,18

Pemuts 3aJlady IIPOrHo3nupoOBaHnA Ha ACCATDH JICT Pa3JIMYHBIMU MCTOJJaMU.

CpaBHUTD pe3ybTaThl TPOTHO3UPOBAHUS

Tema 7. IkcnepTHbIE METOAbI IPOTHO3UPOBAHUS
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Tecmosvie 3a0anusi:

3aoanue 3axpeimo20 muna ¢ 8b100POM HECKONbKUX NPAGUILHBIX OMBEN 08
U3 HECKOTILKUX 8APUAHINOE NPEOTOICEHHBIX.
1.BHUMAaTENBHO MPOYNUTATH TEKCT 3a/1aHMS U MOHATh, YTO B KAUECTBE OTBETA
OKHJIA€TCSl HECKOJIBKO NMPABUIIBHBIX OTBETOB U3 MPEJIJIOKEHHBIX BAPUAHTOB.
2. BHumaTenbHO MPOYUTATh MPEASIOKEHHBIE BAPUAHTHI OTBETA.
3. BoiOpath npaBUIIbHBIE OTBETHI.
4. 3anucaTh TOJIBKO HOMepa (WM OYKBbI) BBHIOPAaHHOI'O BapuaHTa OTBETA
(manmpumep, 1 4 umu A T).

I. B kakoMm ciydyae HMCHOJB3YIOTCS METOJbI IKCHEPTHOI'O OINpoca MpH
pEIICHNH 331249 MPOTHO3UPOBaHUsI? (BEIOEPHTE BCE BO3MOYKHBIC OTBETHI)

a) OTCYTCTBYIOT PETPOCIICKTHBHBIC JAHHBIC;

b) BBIMOJTHSAETCS JOITOCPOUHBIN MPOTHO3;

C) TOPU3OHT MPOTHO3a OOJIBIIE, YeM MEPUOJT PETPOCTICKIINH;
d) OTCYTCTBYIOT BBICOKONIPO(ECCUOHAIBHBIE IKCIIEPTHI,

€) aHATUTUYCCKUE MOJIEIb CJIOKHBI JIJIsl TOCTPOCHUS.

3adanue 3aKkpvimoco muna ¢ 66100poM 00HO20 NPAGUILHO20 0MEemda U3
HEeCKOIbKUX 8APUAHINOE NPEOI0NHCEHHDBIX.
1.BHUMATENBHO MPOYUTATh TEKCT 3aJIaHKs U TIOHATh, YTO B KaUe€CTBE OTBETA
0’KMJIA€TCS] OJIMH MPABUIIbHBIN OTBET U3 NPEIJI0KEHHBIX BAPUAHTOB.
2. BHUMaTenbHO NPOYUTATh MPEII0KEHHBIE BAPUAHTHI OTBETA.
3. BoiGparh 01uH IpaBUIIbHBINA OTBET.
4. 3anmucaTh TOJBKO HOMepa (WM OYKBBI) BBHIOPAaHHOTO BapUaHTa OTBETA
(manpumep, 1 4 unun A T).

2. PanroBast Ta0nuia UIMeET BUT

AJbTepHaTHBA Al A2 A3 A4 AS
Okcneprt 1 1 3 2 4 5
Okcnept 2 2 1 3 5 4
Okcnept 3 1,5 1,5 3 4 5
Okcnept 4 2,5 1 2,5 4.5 4.5
Okcnept 5 3 2 1 5 4

VYkaxuTe HOMep Jydmied anpTepHaTuBbl. Homep ykazate uudpoii,
Harpumep, | wm 2 u T.1.

ITHU3 no meme 7.
UtoroBas  Tabnuila  paHXUPOBaHUS  aJIbTEPHATUB,  BBIMOJHEHHBIX
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ABCHAAIATBIO OKCIICPTAMH UMCCT BUJ

AJbTepHATHBHBIC BAPHUAHTHI
DKkcnepr
bl Al A2 A3 A4 A5 A6 A7
1 5,5 5,5 1 7 2 4 3
2 6,5 6,5 3 5 1 4 2
3 5,5 5,5 2,5 7 1 2,5 4
4 6 7 1 5 2 3,5 3,5
5 5 6 1 7 2,5 2,5 4
6 5 6 3 7 1,5 1,5 4
7 6 7 2 4 2 2 5
8 6 7 2 5 1 3 4
9 5 7 1 6 2,5 2,5 4
10 4 7 3 6 1 2 5
11 6 7 1 4 2,5 2,5 5
12 3 7 2 6 1 5 4

[IpoBepuTh COrIACOBaHHOCThH IKCIIEPTOB.
Hcnionb3oBath kputepuii PpramaHna.
Bri6pats nydiiryto ajabTepHATUBY

5.2. TunoBble OLEHOYHbIE MAaTEPHAJIbI AJISl TeKYylero KOHTPOJIS

yCIeBaeMoOCTH 00y4aIMXcs (BHE KOHTPOJIbHBIX TOYEK):

IPUBEJICHBI B 11.6.2.

5.3.011H WK HECKOJIbKO TEMATHUYECKUX OJIOKOB JMCUHUILIMHBI 3aBEPILAIOTCS
KOHTpobHOU ToukoM (nmanee — KT). Tekymuii KOHTpPOJIb YCIEBAEMOCTH [0
TUCLUIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecstu) KT B
TE€YEHUE NEPUOJIa OCBOCHHUSI IUCHIUTLIIUHBI.

MakcumallbHOE KOJIMYECTBO OaiioB 3a Jo0oil Ttun pabor B pamkax KT
coctasisier 100 (cTo) 6annos.

Pacnipenenenne BecoBbix koddduimentoB mo KT B pamkax TeKyIIero
KOHTPOJISl yCIIEBAEMOCTH 110 AUCLHUILUIMHE U (POPMYJIBI pacyera:

HaumenoBanue
KOHTPOJIbHON TOYKH

MakcumanbHoE
KOJIMYECTBO 0aIOB
3a paboTy B pamMKax
KT, xoTopoe moxet

HaOpaTh CTYJEHT

Koadduuuent Beca
KOHTPOJIbHON TOYKH

Pesynbrar
KOHTPOJIbHOM TOYKH,
Y4aCTBYIOLIUH B
hopmMupoBaHUHN
UTOTOBOW OATTHHOMN
OLICHKH T10 IUCLHUIUINHE
(oTpaxaercs B )KypHaie

BPC & CJI0)
KT - 1 100 0,05 5
KT -2 100 0,05 5
KT- 3 100 0,05 5
KT — 4 100 0,1 10
KT-5 100 0,1 10
KT-6 100 0,1 10
KT -7 100 0,15 15
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| Hroro: |

x |

0.6 | 60 |

dopmyna pacdera pe3yiabTaTa KOHTPOIHHON TOYKH:
Pesynbrar KoHTpONBHOM TOukH = KommdecTBo OamwioB 3a padory B pamkax KT X
KoadhduimenT Beca KOHTPOIHHOM TOUKH.

5.4.@opMbI TEKYyLIEro KOHTPOJIS YCIEeBAeMOCTH 00y4alOIUXCcsl B paMKax
KT v TunoBblie OLIECHOYHBbIE MATEPHUAJIbI:

KT-1
Tema 1.

IIpakmuueckoe koumpoavroe 3aoanue (I11K3).

KT-2
Tema 2.

IIpoheccuonanvro-uccieoosamenvcrkoe 3aoanue (I1H3).

KT-3
Tema 3.

Ipodheccuonanvro-uccinedosamenvckoe 3aoanue (I1H3).

KT-4
Tema 4.

IIpocheccuonanvro-uccieoosamenvcrkoe zaoanue (I11H3).

KT-5
Tema 5.

IIpakmuueckoe konmpoavroe 3aoanue (I11K3).

KT-6
Tema 6.

IIpakmuueckoe konmpoavnoe 3adanue (I11K3).

KT-7
Tema 7.
Tecmuposanue.

IIpocheccuonanvro-uccieoosamenvcrkoe zaoarnue (I1H3).

Jist xaxaoi (GopMbl TEKYLIEro KOHTPOJIS YCIEBAEMOCTH OOYy4YaroIIMXCs B
pamkax KT onpeneneHsl KpuTepuu OlICHUBAHUS PE3YJIHTATOB BBHITOJIHEHHS 3aaHUSI.

1. Kpumepuu oyenusanus mecmuposaHusl:

Kputepuu onenku

Jlnamazon 6amioB

Onucanue KpUuTepus

Konuuecmeso
NPABUTILHBIX OMBEMO8

0

Konuuecmeso npasunonvix omeemoes menee
55%
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25 Konuuecmeso npasunvnvix omeemos om 55%
0o 64%

50 Konuuecmeso npasunvnvix omeemos om 65%
0o 74%

75 Konuuecmeo npasunvnvix omeemos om 75%
00 84%

100 Konuuecmeso npasunvnvix omeemos om 85%
0o 100%

HTtoro MakcumasbHO: 100

2. Kpumepuu oyenusanus I[1K3:

Kpurepuu onenku Jnana3on 6ayoB Onucanue kputepus
41-70 Jlemanvroe, nociedosamenvrhoe ONUCAHUe 8Cex
NOHAMULL HA NpUMepe 8blOPAHHOL CUCTIEeMbl
Cooeporcanue u 5]
-40 Ilosepxnocmuoe onucanue 6e3 npusssKu K
packpvimue 8b10paAHHbIX .
N 8b10PAHHOIUL cucmeme
nouamuu
0-20 Tlonsamus packpvimsl MUHUMATLHO WU He
PACKpblmbl 808Ce
30 Konuuecmeo évinosneHHvix 3a0anuil
om 85% oo 100%
Konuuecmeo /5 Konuuecmeo ébinosneHHvix 3a0anui
BbINOAHEHHBLIX 3A0AHUTL om 55% 0o 84%
Konuuecmeo ébinoineHHvix 3a0anui
0 4]
Mmenee 55%
Htoro MakcuMaibHO: 100

3. Kpumepuu oyenueanus ITH3:

Kpurepuu onenku Jmnanazon 6ansos Onucanue Kputepus
31-50 JlemanvHoe, nocnedosamenvroe onucanue 8cex
NOHAMUL Ha npuUMepe 8blOPAHHOU CUCHEMbl
Cooepoicanue u
16-30 Ilosepxnocmuoe onucanue 6e3 NPUBA3KU K
packpsimue 8blOPAHHBIX .
N 8b1OPAHHOU cucmeme
NOHAMU
0-15 Ilonamus packpelmosl MUHUMATILHO UTU He
PACKpbimbl 808Ce
16-20 Ilpeocmasnennas unghopmayus
Jlocmoeeprocms u NOOMBEPIHCOCHA CCOLLIKAMU HA UCTIOYHUKU
aKmyaabHOCHb 0-15 Ilpeocmasnennas ungopmayusi yacmuyro
uHpopmayuu NOOMBEPIHCOEHA CCOLIKAMU HA UCTMOYHUKU UTU
He N0OMBePIHCOeHA
30 Konuuecmeo vinonnennvix 3a0anuti
om 85% 0o 100%
Konuuecmeo /5 Konuuecmeo vinonnennvix 3a0anuti
BbINOJIHEHHBIX 3A0AHULL om 55% 0o 84%
0 Konuuecmeo vinonnenuvix 3a0anuti
menee 55%
HToro MakCUMasbHO: 100
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5.5. Onucanue JAOMOJHUTEJbHBIX MATEPHAJTIOB H 000pPYyAOBaHHUA,
HeOOXOAUMBIX  JIsi  BBINOJHEHUS  NPOBEPOYHBLIX  3agaHuil  (npu
Heobxo0umocmu).

Jns pemenust 3amad oTkpeiToro tuma (kedcos, [1K3, TIMN3), TecToBBIX
3aJlaHul CTYJIEHTY pa3pellaeTcss MCIOJIb30BAaHUE KaJbKYJSTOpa; Mporpamm s
paboThl C ANEKTPOHHBIMU TabJMUAMHU Uil 00pabOTKHU, aHaIM3a M BU3yaIU3aluU
JMaHHBIX. /{7151 pemeHus 3aaad NpOrHo3MPOBAHUS UCTIOJIb30BATh MHTETPUPOBAHHbBIE
cpencTBa pa3paboTku Ha si3blkax R, python, cratuctuueckue npunoxenus JASP,
jamovi, opuCHbIE TPUIIOKCHHUS.

6. ®@opMBbI IPOMEKYTOYHOM ATTECTALMU, KPUTEPHUHU U HIKAJIA OIleHMBAHMS,
TUIOBBIE OIICHOYHbIE MATEPHUAJIbI MO AUCHUIINHE

6.1. IlpoMe:xyTOUHAS aTTEeCTAIMSA MPOBOAUTCH B (popMe IK3aMeHA.

Ok3aMeH MoBOAMTCA B ycTHOM (¢opme. OOywarommiics MoIy4aer
HK3aMEHAIMOHHBIA OWJET C BapHMAHTOM 3aJaHHs pa3IMYHOro TUNa. Pemienue
3amaun opopmisiercs B Buae otdera. [locie pemieHus 3agaud NpOU3BOJUTCS €ro
3amuTa. B Xoje 3amuThel HEOOXOUMO MPEJACTABUTH OTBETHI B MUCHMEHHOM BUJIE,
noApOOHO HW3JI0KUB XOJ BBINOJTHEHUS 3aJaHusl, CclejlaTb BBIBOJLI (IIpHU
HEOOXOIUMOCTH).

[Ipu peanuzanuu npomexytounoit arrectaiuu B D0/JJOT Moryt OBITH
UCIOJIb30BaHbl cheayromue ¢Gopmbl: yectHo B JIOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 3aJlaHus pa3iandHoro tumna; nuckMeHHo B CJ1O - B hopme mucbMeHHOTO
peleHus 3aJaHuid pazniuuHoro tuma; tectupoBanue B CHO. Jlng tectupoBaHus
UCIOJIb3yeTcsl 0aHK BOMPOCOB, pa3paboTaHHbii U pazMenieHHbIi B CJ1O.

6.2. TunoBbIe OLIECHOYHbIE MATEPHAJIBI IPOMEKYTOYHON ATTECTALMH.

Bonpocuwi 0151 NOO20MOBKU K IK3AMEHY.

1. Jate ompenenieHue «MporHo3upoBaHuio». ChopMyaupoBaTh CYIIHOCTh U
CoZlepKaHUE COLUAIIBHO-3KOHOMHYECKOTIO IIPOTHO3UPOBAHUS.

2. Ha3Barp Buapl M HazHaueHHE MNPOTrHO30B. CPopMyaupoBaTh MNPUHIUIIBI

COLIMAJIBHO-D)KOHOMHYECKOT0 IIPOrHO3UPOBAHMSIL.

Jatb kiaccuuKalnuo METO10B IPOrHO3UPOBAHMUSL.

JlaTh onpesesieHne U ONpeIeanuTh TUIIOJOTHIO BPEMEHHBIX PSI/IOB.

[IpuBectn Moaenu BpeMeHHBIX psAaoB. COCTaBISAOMINE MOJEIH BPEMEHHBIX

psnoB. OCHOBHBIE XapaKTEPUCTHUKN BPEMEHHBIX PSAIOB.

6. Jlatb  ompenenenue  kKoppenorpaMMmbl.  OOBSICHUTHL ~ OCOOEHHOCTHU
ABTOKOPPEISIUMOHHOM M  YaCTHOM  aBTOKOPPEISILIMOHHOW  (YHKLHUH.
[Toctpouts xoppenorpammsl B R.

7. JlaTp ompeneneHue CTAlMOHAPHOCTH BPEMEHHBIX psAnoB. Ilpusectu
CBONCTBA CTAallMOHAPHOCTH.

kW
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8. OOBsCHUTH HA3HAYCHUE U OPTaHU3ALUIO MPE0OPAOOTKH BPEMEHHBIX PSIIOB
Y BBISIBJICHUS] AaHOMAJIU K.

9. IlpuBectu kputepum ctarmoHapHocTu JIbtomnra-bokca, A66e. [IpuBectn
IIPUMEp pacdeTa NoKa3aTeer CTalMOHAPHOCTH.

10.ITpuBecTn KpuTEpUM CTALMOHAPHOCTH CEPUM, KPUTEPUU CTALMOHAPHOCTH
docrepa-Crroapra, Juxu-dymiepa. Brinmonauts IIPOBEPKY
CTAllMOHAPHOCTU BPEMEHHOTO psifia Ha IPUMEPE.

11.Jaite  xapakTepUCTHKy  OOIIeld  oOpraHu3aludd  peleHus  3ajaad
POTHO3UPOBAHUS BpeMeHHbIX psigoB B R. Haszeare Oubiamoreku u
ucnonb3dyemble  QyHkiuu. [lpuBectn mnpumMep  pemieHHs — 3a/lauu
IIPOTHO3UPOBAHUS.

12. JlaTh XapakTEPUCTUKY MPOCTBIX METOJOB MPOTHO3UPOBAHHUS, METOA JBYX
TOYEK, METOJa IPYIIIIOBBIX CPeAHUX TOYeK. [IpuBecTr npumepsl.

13./]aTh XapakTepUCTUKY HA3HAYEHHUS U COJEPKAHMS METO/I0B HHTEPITOJISILIUY.
OOBICHUTH CYIIHOCTb KYCOYHO-JINHEMHOMN VHTEPITOJISLUH.
OxapakTepn30BaTh U INPUBECTU NPUMEP IPOTHO3ZUPOBAHUSA C IMOMOUIBIO
KAaHOHMYECKOTO MOJIMHOMA.

14.]latb XapaKTEpPUCTUKY HWHTEPIOISALUMOHHBIX MOJMHOMOB Jlarpanmxka u
HproToHa u mpuBeCTH NpUMEPHI UX UCIIOIb30BAHUS.

15.JaTe oOuIyI0 XapaKTEpUCTUKY MPOTHO3MPOBAHUS HA OCHOBE IMOKa3zaTeyen
nuHaMuKH. OnpenenuTh MOHATUS Oa3UCHBIX U IEMHBIX [OKa3aTelseH.
[IpuBecTu npuMepsl.

16./]aTp XapakTepUCTUKY METOAOB IPOTHO3UPOBAHUS HA OCHOBE ITOKA3aTENeH
nuHaMukd. OnucaTe W HaWTH pas3lIinuvs MEXKJIy IPOTrHO3UPOBAHUEM C
MOMOIIBI0 CPEHEr0 MPUPOCTAa W C TMOMOIIBIO CpeaHero koddduimenta
pocra.

17.J1ath XapaKTEpUCTUKY METOIOB ITIPOTHO3UPOBAHUE HA OCHOBE KPHUBBIX POCTA.
[IpuBecTr npuMepsl NOJIVMHOMHAAIBHBIE MOJIEIN U MOJENEN C HACBHIILICHUEM.

18./1aTp XapakTEpUCTUKY JIMHEMHOW W HEIMHENHOW perpeccus. Onucartb
OpraHu3alMIo JIMHEAPU3aLMU HEJIMHENHBIX Mozene. [IpoaeMoHCTpupoBaTh
VICIIOJIB30BAHUE PErPECCUOHHBIX MOJIENEN B R 171 IpOrHO3UpOBaHus.

19. ITpoaeMoHCTpUpPOBaTh UCMOJIB30BAHUE PETPECCUOHHBIX Mozenei B JASP
JUISl TPOTHO3UPOBAHUSL.

20. Cnenath 0030p METOJIOB M MHCTPYMEHTOB OIICHKH Ka4eCTBa IMOCTPOEHHBIX
perpeccuoHHbIX mozeneu. [Ipusectn mpuMepsl X UCHOJIb30BaHus B R.

21.Caenatb 0030p METOJOB M MHCTPYMEHTOB OIIEHKH KaueCTBa MOCTPOEHHBIX
perpeccuoHHbIX Mozenel. [IpuBecTu npumepsl Ux ucnoiab3oBaHusi B JASP.
JlaTh XapaKTepUCTUKY BIUATEIHHBIX HAOIOCHHM.

22. JlaTp ompeneneHUe MNOHATHS «criaxkuBaHue». CruemaTe 0030p METOAOB
CIUIAKVBAHUS.

23.0Oxapakrepu3oBarh JuHEHHbIE QUIBTPbl. OOBACHUTH CYIIHOCTH METOMA
ckonb3duero cpeasero. [Ipumenuts GyHkuu sma, ma B R s pemenus
3aay craaxuBaHusa. OObsICHUTh OPraHU3ALMIO UCIIOIb30BAHUS HAJCTPOUKH
«AHanu3 TaHHBIX» NPU PEIICHUU 33J]a4U CTIIAKUBAHUS.
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24.O0BSICHUTH, KOrJa MOXKET MCIOJL30BAThCI B3BEIIEHHOE CIVIAa)KUBaHHUE.
[TpuBecTr mpuMepsl TOJTMHOMHUATBHBIX MOJIeNIeH craaxuBaHus. OOBICHUTD
CYIIIECTBO MOHATHUS «KpaeBbie dPPEKTH.

25. JlaTb xapakTepUCTHKY aJaNTHUBHBIX METONOB criaxuBaHus. OObSICHUTH
CYIIHOCTh METOJIa SKCIOHEHIMAILHOTO CriiakuBaHus. [IpuBectu mpumep
WCIIOIb30BaHUsl HAACTPOUKH «AHAJIW3 JIaHHBIX» MPU PEIICHUH 3aJauu
AKCTIIOHEHIIUAJLHOTO CTJIaKUBAHMUS.

26./latp  oOuryro  xapakrepuctuky  Qynkuuum  ets.  CdopmynupoBaTh
KJ1accu(UKaIMOHHbIE MIPU3HAKU Mozenen AKCIOHEHIMATIBHOTO
crinaxuBanus. [IpuBectu mpumepsl ucnonb3oBanus GyHkuu B R.

27. OxapakTepu3oBaTb COJEpKAaHUE METOJIOB CTJIaXXMBaHUSl MPU HAIMYUU
Tpenaa. Omnucars meton bpayna-Maiiepa. IlpuBectu mpumep pelieHHs
3aJlauM Ccrila)kuBaHud B R.

28. JlaTh xapakTepUCTUKy MOJIeNIel CrilakuBaHus XoJbTa, XoybTa-Bunrepca.
[lpuBectn mnpumep wucnonb3oBanusa ¢yuknun  HoltWinters.  [laTp
XapaKTePUCTUKY PE3yJIbTATOB BBITIOTHEHUS (PYHKIIUH.

29. JlaTh XapakTEpUCTUKY METO/ia CIVIAXKUBAHUSA C YUYETOM TPEHA-IUKINYECKON
cocTaBisgromier. HazoBure 3Tambl BhIACICHUE CE30HHOW COCTaBIIAIONIEN U
noctpoeHusi  TpeHga. OOBIACHUTE  OCOOCHHOCTH  AIJUTUBHOM U
MYJIbTUIUIMKATUBHONW Mojeneit. I[lpuBenure mnpumep HCHOIb30BAHUS
byukmus decompose.

30.00bsicHUTE, KaK MOXHO OIPEACNIUTh MEPHOJ] CE30HHBIX KoJieOaHUuM ¢
MOMOIIBIO KOPPEIOTPAMMBbI, IEPUOAOTPAMMBI U CIIEKTPOTPAMMBL.

31. [laiiTe XapaKTEpHUCTUKY HCMOJb30BaHUus psana Dypbe Npu BbISBICHUU
CE30HHOM COCTaBJISIFOIIEH. [IponemoHCTpUpYITE OpraHU3aLUIo0
UCIIOJIb30BaHUs HAACTpoiiku excel «Anamms Oypney.

32. OnumuTe OpraHu3alyi0 HWCIOIb30BaHUS (PUKTUBHBIX TEPEMEHHBIX TPU
pelieHur 3aJja4yd  MPOTHO3MPOBAHUSI B Cilydyae HaJIU4Us CE30HHOM
COCTaBJISIOLIEH.

33. Oxapakrepusyite moaenb AP(1). Cnenalite 0630p CBOMCTB MOJIETH.

34. Oxapakrepusyiite mogenu AP(2), AP(p). Cnenaiite 0630p uX CBOMCTB

35.0xapakrepusyiite mojienu ckodbasiiero cpeanero CC(1), CC(q). Cnenaiite
0030p UX CBOWCTB.

36. Oxapaxrepusyiite mogenun APCC (ARMA). Cnenaiite 0030p X CBOHCTB.

37. Jlaiite OOIIyI0 XapaKTEPHCTHKY HECTalMOHApHbIX Mojenehd. OObicHUTE
0COOEHHOCTH MOJIEIIb aBTOPETPECCHH - IPOUHTETPUPOBAHHOTO CKOJIB3AIIETO
cpennero APIICC (ARIMA) (p, q, k) — monens. I[lpuBenute mpumepsl
UCTOJIb30BaHUsl (yHKIUU arima B R s mporHO3WpOBaHUS BPEMEHHBIX
PAIIOB.

38. JlaliTe XapakTEpUCTUKY IWHAMUYECKHX MOJEIIEN Ha MPUMEPE MOJEIEH
ADL.

39. JlaiiTe xapakTepUCTUKY WHIWBUAYAJIbHBIX M KOJUIEKTUBHBIX SKCHEPTHBIX
MeTos0B. Onpenennure 0COOCHHOCTH U CUTYAIlMU MPUMEHEHUS YKCIIEPTHBIX
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METOJOB B NpOrHo3upoBaHuu. llepeuucnaure HSTambl NPOBEICHUS
KOJUJIEKTUBHOM SKCIIEPTHOU OLICHKH.

40. O06bsicCHUTE OpTaHU3AINI0 TOA00P 3KCHepTOB. ONMUIINTE, KaK BBIOJIHICTCS
OILIEHKA COCTAaBa HKCIEPTHOW IPYTIIIBI.

41.Cnenaiite 0630p METOJIOB 00pabOTKA PE3yIbTATOB AKCIEPTU3bI. Y TOUHUTE U
NPUBEIUTE TNPUMEPbl  HEMOCPEACTBEHHOW  OIEHKH,  BBIMOJHIEMOMN
AKCIIEPTaMHU.

42. Oxapaktepu3yiTe cojepkaHUEe SKCIEPTHOrO ompoca U 00pabOTKH ero
PEe3yJbTAaTOB C MOMOIIBIO PAHTOBOM IIKAJIBI.

43. OnuiuTe opraHru3aluio OLIEHKA COTJJACOBAHHOCTH MHEHHM 3KCIIEPTOB MPH
UCIIOJIb30BaHUU PA3JIMYHBIX IIKaJ.

44. Cpenaiite 0030p METOJOB TMOMAPHOTO CPABHEHHS aJbTEPHATUB TMPH
nporHo3upoBaHuu. Jlalte oOIIyI0 XapakTEpPUCTHKY METOJa aHalIu3a
VEpapXUu.

45. laiiTe 00IIYyI0 XapaKTEPUCTUKY OTJIEIbHBIX METOJ0B AKCIEPTHOTO OMPOCa:
Merona Jlenbdu, meTona cleHapueB, METOJA MO3TOBOM aTaku, METoAa
KpyIJIOrO CTOJIA.

Tunoewie 3a0anus O IK3AMEHA.

1. IIpoBepuTh CTAIMOHAPHOCTH BPEMEHHOTO PsAla C MOMOLIBIO KPUTEPUs
®ocrepa-Ctroapra B excel. C wucnonb3zoBanueM R, Python mposeputs
CTallMOHApHOCTh ¢ momouibio kputepus Huku-®Oymnepa, KPSS u Jlstounra-
bokca. IlocTtpouTh KOppenorpaMmbl  aBTOKOPPEISIUMOHHOWM W YaCTHOWU
aBTOKOPPEIAIMOHHON (QYyHKIMK. PemuTs 3amady NpoOrHO3UPOBAHMS Ha TSATh
11aroB, MCIOJIb3ysl SKCHOHEHIMaJIbHOE criiaxkuBanue u Meroq ARIMA.
BusyanusupoBarh naHHble ¢ moMoribio (ynkuuu gg tsdisplay, ucmomb3ys
ONPSTHOE MPOrPAMMHUPOBAHMUE.

Jatsl O0BeM 3010TOBATIIOTHBIX 3aI1ACOB
26.12.2013 77,8
02.01.2014 77,1
09.01.2014 78,9
16.01.2014 79,1
23.01.2014 82,7
30.01.2014 84,1
06.02.2014 84,3
13.02.2014 88
20.02.2014 86,7
27.02.2014 86,4
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05.03.2014 84,6
12.03.2014 84,6
19.03.2014 84,8
26.03.2014 83,7
02.04.2014 83,6
09.04.2014 83,5
16.04.2014 83,2
23.04.2014 82,8
30.04.2014 82,7
07.05.2014 83,4
14.05.2014 82,7
21.05.2014 83,2
28.05.2014 85,4
04.06.2014 85,6
11.06.2014 86,2
18.06.2014 87,4
25.06.2014 87,9
02.07.2014 88,3
09.07.2014 89,2
16.07.2014 89,2
23.07.2014 88,9
30.07.2014 88,7
06.08.2014 89
13.08.2014 89,6
20.08.2014 88,3
27.08.2014 88,8
03.09.2014 89,1
10.09.2014 90
17.09.2014 92,6
24.09.2014 94,3
01.10.2014 95,3
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08.10.2014 98,3
15.10.2014 100,1
22.10.2014 105,2
29.10.2014 107,3
05.11.2014 112,8
12.11.2014 113,1
19.11.2014 113,9
26.11.2014 117,1
03.12.2014 121,6
10.12.2014 120,3
17.12.2014 119,8
24.12.2014 120,7
31.12.2014 124,5
07.01.2015 124,6

2. BpImonHWTH pa3BeAbIBaTENbHBIN aHAIN3 BpeMeHHOro psaa. [loctpouts
PErPECCUOHHYIO0 MOJIENb, ONKCHIBAIONIYI0 BPEMEHHOM psij. [laHHBIE XpaHATCA B
tabnuie. [Ipu mocTpoeHnr BpEeMEHHOI'O TPEH/Aa B KauecTBe 0a30BOI0 YpOBHS
BBIOpaTh 1985 roa. BuzyanusupoBats JaHHbIe ¢ TOMOIbio yHKINH ggtsdisplay.

I'on Yposens psaaa
1985 8,8
1986 9,9
1987 8,7
1988 11,3
1989 10,4
1990 10,9
1991 10,7
1992 10,9
1993 8,8
1994 11,4
1995 9,8
1996 13,9
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1997 12,1
1998 14

1999 13,2
2000 15,6
2001 15,4
2002 14

2003 17,6
2004 15,4
2005 10,9
2006 17,5
2007 15

2008 18,5
2009 14,2
2010 14,9
2011 12,6
2012 15,2
2013 15,9
2014 14,4
2015 16,8
2016 18

2017 18,3
2018 17

2019 18,8
2020 15,7
2021 15,1
2022 19,4

CroporHo3upoBarh 3Ha4€HHWE YPOBHS BpemeHHoro psiga jgo 2026 roaa.
[TocTtpouts Monenb B R ¢ momomipio pyukiuu Im u ¢pyakuuu tslm. IToctpouts
MOJIeNIb ¢ MOMOIIbI0 Oubnroreku statsmodels u merona ols Python. CpaBHUTH
pe3ynbTathl. MccienoBaTs Ka4eCTBO MOJIEH C TTIOMOIIBIO TPAPUIECKUX CPECTB.
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Hcmonp3oBaTh OOy4YaONIYI0 W TECTOBYIO BBIOOpKH. CpaBHUTH pPeE3yJIbTAThI
pELICHUS 3aa4i TPOTHO3UPOBAHUS IPYTUMHU METOIaMHU.

3. BBINIOTHUATH pa3BEAbIBATENbHBINA aHAIN3 BPEMEHHOTO psja. MccnenoBars
BpeMeHHON psn. [laHHble xpaHsTcs B Tabnuue. BusyanusupoBaTh JaHHBIE C

noMompio pyakmuu gg tsdisplay.

T'on YpoBeHnsb psiga
1985 8,8
1986 9,9
1987 8,7
1988 11,3
1989 10,4
1990 10,9
1991 10,7
1992 10,9
1993 8.8
1994 11,4
1995 9,8
1996 13,9
1997 12,1
1998 14
1999 13,2
2000 15,6
2001 15,4
2002 14
2003 17,6
2004 154
2005 10,9
2006 17,5
2007 15
2008 18,5
2009 14,2
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2010 14,9
2011 12,6
2012 15,2
2013 15,9
2014 14,4
2015 16,8
2016 18
2017 18,3
2018 17
2019 18,8
2020 15,7
2021 15,1
2022 19,4

BBIONHUTE CIVIA)KMBAaHWE BPEMEHHOIO psAna C I[OMOIIBK MOJEIU
HKCIIOHEHIMAJIBHOIO CIVIAJKUBaHUSI € YyderoM TpeHaa. CrnporHo3upoBathb
3HaYeHue ypoBHA psaAxa Ha 2026 roa. lMcmoms3oBaTe JMCT IMPOTrHO3A.
Hcnonb3oBate Mogenb ETS B R, a Takxke ExponentialSmoothing B python. 3agats
aJIUTUBHYIO MOJIEJIb CIIy4YaWHOM COCTABIISAIONIEH U aJIUTUBHYIO MOJIENIb TPEH/A.
Hcnonb3oBaTh 00y4arONIyt0 U TECTOBYIO BIOOPKH.

CpaBHUTH pe3yJIbTaThl PEIICHUS 3aJa4ydl IPOTHO3UPOBAHUSA JAPYTUMU

METOJAMH.

TunoBsie MPOBEPOYHBIC 3aJaHMS JIJII CAMOTMOJTOTOBKH OOYy4aromerocs K
IIPOMEKYTOYHOM aTTECTALNU:

TUII
3ATIAHUS

CLIEHAPUH
BBITTIOJIHEHU S

TUITOBBIE 3AJIAHUA

3amaHue 3aKpBITOTO
THTIA C BEIOOPOM
OJTHOTO TIPABUIILHOTO
OTBETA U3 HECKOIBKUX
BapHaHTOB
TIPEIOKEHHBIX

1 .BHUMaTETBHO MIPOYUTATH TEKCT
3aJlaHus U TIOHSTh, YTO B Ka4eCTBE
OTBETa 0’KUJAETCS TONBKO OJMH U3
MPE/JI0KEHHBIX BapUAHTOB.

2. BHUMaTenpHO IPOYUTATH
[IPEI0KEHHBIE BAPUAHTHI OTBETA.

3. BoiOpath 0JTMH BEPHBII OTBET.

4. 3anmcaTh TOIBKO HOMED (WIIH

1. YTO MOKHO OIIEHHUTH C IOMOIIBIO
MH(OPMAIMOHHOTO KpUTepusi AKaiike?.

a) CTallMOHAJILHOCTD;
b) HeCcTaMOHAPHOCTE;
C) KaueCTBO MOJIEIIH;
d) HamM4Me aHOMAJTHIA;

€) KpUTEpHi He MPUMEHSIeTCS ISl aHAIH3a
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OyKBY) BEIOPaHHOTO BapuaHTa
oTBeTa (Hampumep, 3 unu B).

BPEMEHHBIX PSOB;
f) ommOKK anmpoKCcUMAaITiy MOJISIH;

g) KpUTEepHii IPHUMEHSIETCSI TOIBKO COBMECTHO C
kputepueM baiieca.

2 Mogens ARIMA umeer Bun (1,1,3). Beibepete
MPaBUJIbHBIN OTBET

a). IIlponHTerprpOBaHHast MOJIENb ABTOPETPECCHH
MIEPBOTO MOPSAIKA, CKOJIB3SIIETO CPETHETO TPETHETO
TOpAIKa.

b). Mozaenb aBTOperpecciu TpeThero nopsaKa,
CKOJIB3AIIIETO CPEIHEro IePBOro MOPsAKA.

¢). [lonuHOMHMamBbHAS MOZEIb B OCTATKAX.
d). Ce3oHHas aBTOpErpecCHOHHAS MOJETH B OCTATKaX.

3.Kak Bezner ceOst JOBEpUTEIBHBIN HHTEPBAT
TporHo3a?

a) YMeHbIIAeTCs MPY YBEIMUCHNH JOBEPUTEIBHON
BEPOSITHOCTH;

b) YBenmuuuBaercst npu yBeIHUCHUH JOBEPUTEIHHON
BEPOSATHOCTH;

C) LHI/IpI/IHa JOBEPUTCIIBHOTO MHTCPBAJIa IOCTOSIHHAA
HE3aBUCHUMO OT UCIIOJIL3YyEMOI'0 METOAA,

d) Ilpu pemeHnn 331249 MPOTHO3UPOBAHHUS
JIOBEpUTEIHHBIA HHTEPBAT HE CTPOUTCSL.

3aZ[aHI/Ie 3aKpPBITOI'O
THIIa HA YCTAHOBJICHUE
COOTBETCTBUA

1.BHUMATENBHO IPOYUTATH TEKCT
3a7laHUs U TIOHATh, YTO B KQUECTBE
OTBETa OXKHUJIAIOTCS TIaphI
3JIEMEHTOB.

2. BHUMartenpHO MpoYnTaTh 00a
CITUCKA: CITUCOK | — BOIIPOCHI,
yTBEpXkKIeHHUs, (PaKThI, MOHITHS U
T.JL.;

CIIFICOK 2 — yTBEP)KICHHUS, CBOHCTBA
00BEKTOB U T.JI.

3. ComocTaBUTh 3JIEMEHTHI CITMCKA
1 ¢ aeMeHTaMM criucKa 2,
c(hOpMHPOBATH MAPHI HIICMECHTOB.

4. 3anncaTp momapHo OyKBBI U

1. YcraHoBuTE COOTBETCTBHC MEXKOY KPUTEPUAMUA U
pemacMbIMHU 3a1a9YaMH.

1)Kpurepuii JIlukku- |a) —ipoBepKa THIOTE3HI O
Oynnepa HAJIMYUH eTMHUIHBIX
KOpHeif;
b) mposepka DS-
CTAllMOHAPHOCTH
2)Kpurepmit KPSS  |a) —ipoBepka yposHeBoit TS
CTaI[IOHAPHOCTH
b) npoBepka TpeHI-
CTaLlMOHAPHOCTH
3) Kpurepuit C) MpOBEpPKa CTAIIMOHAPHOCTHU
JIprounra-bokca BPEMEHHOTI0 psAJia

2. YCcTaHOBHTE COOTBETCTBHE MEKAY ITAPaMeTPOB
ARIMA u ero Ha3Ha4YE€HHEM.

ITapamertp Haznayenne
uudpsl (B 3aBUCUMOCTH OT

p [Mopsimok aBTOpErpeccHn
3a/laHKsl) BApUAHTOB OTBETA d =

OpPsSA 0K UHTCITPHUPOBAHHUA

(mampumep, Al unu b4). PR PHp

q [TopsaoK CKOJIB3SIIEr0 CPEAHETO

p Tlopsimox aBTOperpeccur Ce30HHOM

COCTaBJISIIOLIEH
[T] Ilepros ce30HHON COCTaBIISIONICH

3amaHue 3aKpBITOTO
THTIA C BEIOOPOM
HCCKOJBKUX

1.BHMMATENBHO IPOYUTATH TEKCT
3aJ]aHUs U TIOHATH, YTO B KAUECTBE
OTBETa 0XKUIACTCA HECKOIBKO

1 KomnoHeHTs! Mozienu BpeMeHHoro psaa. Kakue
KOMIIOHEHTHI MOTYT COJEPKaTh MOAEIH BPEMEHHOTO
psana?
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IMpaBUJIbHBIX OTBETOB
N3 HCCKOJIBKHUX
BapUaHTOB
MPEAJIOKCHHDBIX

IMpaBUJIbHBIX OTBECTOB U3
MPCAJIOKCHHBIX BAPUAHTOB.

2. BHUMaTenpHO IPOYUTATh
[IPEI0KEHHBIE BAPUAHTHI OTBETA.

3. BrIOpaTh HECKOJIBKO
IMpaBUJIbHBIX OTBETOB.

4. 3anicath TOIBKO HOMepa (MITH
OyKBBI) BEIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 1 4 wmn A T).

a) Tpenn;

b) ciyuaiiHas cocTaBstONIIas;
C) CEe30HHAas COCTaBJIAIONIAS;

d) nuKITUYecKas COCTaBIISIONIAS;
€) aHOMAaJIbHbIC KOMIIOHEHTBI;

f) BpeMcHHas KOMITOHEHTA;

g) TapMOHHKA.

2. OTan4us BpeMEHHBIX PAI0B OT MIPOCTPAHCTBEHHBIX
BbIOOpOK. BriOepure cBoiicTBa, OTIIMYAIOIIUE
BpPEMEHHBIE Psi/Ibl OT IIPOCTPAHCTBEHHOM BEIOOPKH

a) BO BPEMEHHOM POy CYIIECTBEHEH MOPSIOK
HaOIIOCHNH, a B BRIOOPKE HE CYIIECTBEHEH;

b) ypoOBHHU BpeMEHHOTO psijia H3MEPSIOTCS B
KOJIMYECTBEHHON IIKaJIe, a B
MIPOCTPAaHCTBEHHOH BHIOOPKE B JI000H mIKae;

C) WICHBI BPEMEHHOT'O psijia M HaOJI0ACHUS
BBIOOPKU HE3aBUCHMBI;

d) uiIeHBI BpeMEHHOIO psijia B O0IIEM ClTydac
CTaTUCTHYCCKH 3aBUCHUMBI, a Ha6J'I}OlleHI/I$[
HE3aBUCHMBI;

€) WICHBI BPEMEHHOTO psijia He SBIISIOTCS
OJIMHAKOBO PACIPEICICHHBIMH, a HAOMIOACHHS
OJITHAKOBO pacpe/ieNeHbl;

f) naOmoneHUs BEIOOPKH MOTYT OBITH OILICHEHHI C
TIOMOIIIBIO CTATHCTHYECKUX XapaKTEPUCTHK, a
BO BPEMEHHOM Psily TAKUX XapaKTEPUCTUK HET.

3amaHue 3aKphITOTO
THIIA HA YCTAHOBJICHHUE

1. BHUMartenpHO MPOYUTATH TEKCT
3a/I1aHUs U TIOHATH, YTO B KAYE€CTBE

1. PaccTtaBbTe B MPaBUIBHOM IOPSIKE 3TAIBI PEIICHUS
Bagaun IIOCTPOCHUS MOJCTH Psilia C TOMOIIBIO MEeTo/1a

MOCJIEeI0BATENbHOCTH OTBETa OXKHUJACTCA Sensus1
MOCJIEI0BATENBHOCTD 3JIEMEHTOB. . .
a) TIOCTPOEHHE CKOJB3AIICH CpeaHEH;
2. BHUMAaTEIbHO IPOYUTATH b) meHTpHpOBaHME CKONB3SIMIEH CpeTHEH;
[IpEJI0KEHHBIEC BAPUAHTEL OTBETA. C) OlleHKa CE30HHOMH cocTaBisomIeii;
d) KoppekTypa Ce30HHOH COCTaBJISIOIIEH;
3. TocTpouTs BepHyro €) HCKIIOUEHHE CE30HHON COCTABMISIONICH;
MOCJIEI0BATEIBHOCTD U3 f) ouemxa Tpena;
MPETI0KEHHBIX 2JIEMEHTOB. g) HCKIIOUeHHE TPeHa;
4. 3anmcats 6yKsb/IUpPHI (B h) ananus ciyuaiiHoii cocTaBistomen
3aBMCHMOCTH OT 3aJ1aHH) 2. PaccraBbTe B MPaBUIIbHOM MOCIEI0BATENIbHOCTH
BapUaHTOB OTBETA B Hy)KHOﬁ OCHOBHBIC 3Tallbl IOCTPOCHUS PCUICHUA 3aJa4U
IOCIIEA0BATEILHOCTH (HAIpUMep, HPOrHO3NPOBAHUA.
BBA wmn 135).
a) IMIIOPT JJAHHBIX;
a) pa3BeJIOYHBIN aHAINU3 TaHHBIX;
b)aHanu3 mpoIrycKoB M aHOMAJIH;
C) BEIOOp MEeTO/a IPOTHO3UPOBAHIIS,
d)obyueHne MoIeNl ITPOTHO3NPOBAHMUS;
¢) BepuhUKaIHsI MOJICIIH;
f) mporHo3upoBaHue ypoBHEH psifia Ha 3a/1aHHbIN
MIEPHOI.
3amanne 1.BHUMATETHHO IPOYNTATH TEKCT 1. Kakoe #3 mepeunciIeHHBIX KPUTEPUEB ITO3BOIISCT
KOMOWHUPOBAaHHOTO 3a[laHus U TIOHATh, YTO B KAYECTBE | OINPENCIUTh HATHYNE SAMHUIHBIX KOPHEH

THTIA C BEIOOPOM

OTBE€TA OXKHUIACTCA TOJBKO OHUH H3
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OJIHOTO MTPABHIIBHOTO
OTBETa U3
NPEUIOKEHHBIX U
00ocHOBaHMEM BBIOOpa

MPCAJIOKCHHBIX BAPUAHTOB.

2. BHUMAaTeIpHO POYUTATH
MpeJIoKEHHbIE BAPHAHTHI OTBETA.

3. BeiOpats OOvH BEPHBIA OTBET.

4. 3anmcaTh TOIBKO HOMED (WIIH
OyKkBY) BEIOpaHHOTO BapHaHTa
OTBETA.

5. 3amucarh apryMeHThI,
000CHOBBIBAIOIINE BEIOOP OTBETA

(Hanpumep, 4 TEKCT 0OOCHOBAHWS).

a) kpurepuit Juku-dynepa;
b) kputepuii KPSS;
¢) xpurepuit JIstounra-bokca;

d) xpurepnii cepuii.

2. Kak mo amarpamMme aBTOKOPPEISIIHOHHON (DYHKINH
OIIPeNIeNUTh CTAIMOHAPHOCTh BPEMEHHOTO psina?

a) Bce koaunreHTs aBTOKOPPEIAINN HaXOISATCS B
nperenax JOBEpUTEIFHOTO HHTEepBaa,
Gasmpyromerocs Ha 0eIoM IIyMe;

b) 3HaveHHUs aBTOKOPPEIANNH TSI CMEKHBIX JIarOB
CHJIBHO pa3iIH4aroTcs;

¢) Mennennoe n3meHeHne ko3 duinenrta
ABTOKOPPEIISLHUH.

3agaHue OTKPBITOIO
THIIa C Pa3BEPHYTHIM
OTBETOM

1. BHUMaTenbHO NPOYUTATh TEKCT
3a/laHus U IIOHATH CYTh BOIIPOCA.

2.IIpoxgymatp JTOTUKY U TIOTHOTY
OTBETA.

3.3ammcaTh OTBET, HCIOJB3Y S
YETKHUEC KOMITaAKTHHBIC
(hopMyTUPOBKH.

4.B ciy4ae pacueTHOM 3a/1a4H,
3anucaTh PEeIICHUE U OTBET

1. YkaxxuTe Kak OIIeHUTh KaueCTBO MOCTPOSHHON
MOJEIIH.

2. O0BsACHHTE, KaK ONPEIEIUTh TOPU3OHT IIPOTHO32

6.3. Kpurepuu u mikana oueHuBanus Ha ocHoBe BPC.

Kpumepuu u 6annvnas wkana onpedensaromces npenooasamesem

KPUTEPUUN OLIEHUBAHUA

PE3VJIBTAT B
BAJIJTIAX

Jlan noanwiil, 8 102utecKkoll NOC1e008ameIbHOCMU PA36EePHYMbLUL 40
omeem Ha NOCMABIEeHHbII 80NPOC, 20€ OH NPOOEMOHCIPUPOBAL
3HAHUSL NpeoMema 6 NOJIHOM 0Obeme Y4eOHOU NPO2PaAMMbL,
00CMAmMoO4HO 271yO0KO OCMbICAUBAET OUCYUNTIUHY,
CAMOCMOSIMENbHO, U UCHEPRbIBAlowe omeeyaenm Ha
O00NOJHUMENbHbIE BONPOCHL, NPUBOOUM COOCMBEHHbIE NPUMEPDL NO
npobdremamuxe noCmasieHHo20 80NPOCd, Peuil NPeOIONCeHHbLE
npaxkmuieckue 3a0anus b6e3 ouubox

lan pazeepnymuiii omeem Ha noCmMasieHHvlll ONPOC, 20e CmyOeHm
O0eMOHCmpupyem 3HaAHUs, NPUOOpemeHHble Ha TIeKYUOHHBIX U
CEMUHAPCKUX 3AHAMUSX, d MAKJHCe NOJIyUeHHble NOCPeOCmBOM
uzyuenus 003amenbHblX YUeOHbIX Mamepuaios no Kypcy, oaem
apeyMeHmupo8anHvle OMeemyl, NPUGOOUM NPUMEPDLL, 8 Omeeme
npucymemeyem c80000Hoe 81d0eHUe MOHOI02UYECKOU peublo,
JI02UYHOCY U nocliedogamenbHocmsb omeema. OOHaKo
00nyckaemcsi HemouHocmo 8 omeeme. Pewiun npednoscennvie
npakmuyecKkue 3a0anus ¢ HeboIbWUMU HeMOYHOCMAMU.

30-39

Jlan omsem, ceudemenbcmayowull 8 OCHOBHOM O 3HAHUU

20-29
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npoyeccos uzyuaemol OUCYUNJIUHBL, OMAUYATOWUNICS
HeodoCmamouHo 21yOUuHOU U NOJHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX B0NPOCO8 Meopul, clabdo cPHoPMUPOBAHHBIMU
HABBIKAMU AHANU3A S18NEHULL, NPOYECCO8, HEOOCMAMOYHbIM
YyMeHUueM 0asams apeyMeHMUposanHvle 0Omeemvl U NPUEOOUMb
npumepbl, HeOOCMAMOUHO C80O0OHBIM BAOECHUEM MOHOIO2ULECKOU
peubio, 102UYHOCIBIO U NOCIe008AMELHOCHIbIO OMEend.
Jlonycrkaemcsi HeckonbKo ouwuboK 8 COOepAHCAHUU Omeema u
peueHuU nPaKkmu4ecKux 3a0aHull.

Jlan omeem, Komopwlil cOOepHCUM PSIO CePbE3HLIX HEMOUHOCMEL, 0-19
0OHapYIICUBAIOWULL HE3HAHUE NPOYECCO8 UZYYAEMOU NPEOMEMHO
obnacmu, OMAUYAIOWULICS. He2TYOOKUM PACKPbIMUeM membl,
He3HAHUeM OCHOBHBIX 80NPOCO8 MeOPUU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A S68NEeHUL, NPOYEeCCO8, HeyMeHuem 0aeams
apeymeHmupoeaHHvle omeemol, ClabdbimM 81d0eHUuem
MOHOJI02UYECKOU peublo, OMCYMCmeuem J102U4HOCIU U
nociedosamenvHocmu. Bv16oowvl nosepxnocmmuoi. Pewenue
NPAKMUYeCKUX 3a0anuti He 8bINOJIHEHO, M.e. CIYOeHm He CNOCOOeH
omeemums Ha 6ONPOCHL OAdHce NPU OONOIHUMENbHBIX HABOOAUUX
80NpPOCAX NPenooasameis.

6.4. Onucanue [JAOMOJHUTEJBHBIX MAaTepHAaIOB M 000pYyAOBaHHUA,
HeOOXOAUMBIX LISt BbINOJIHEHUSA NMPOBEPOYHBIX  3aJaHUU (npu
HeoOxooumocmu).

Jns pemeHust 3amad oTkpeiToro tuma (kedcos, [1K3, TIN3), TecToBBIX
3aIaHUI CTYJIEHTY pa3pellaeTcs HMCIOJIb30BAHUE KalbKYJSATOpA; MPOTrpaMM s
paboOThI C AJIEKTPOHHBIMU TAOIUIIAMH 11 0OpabOTKM, aHAIM3a U BU3yaIU3allUU
JMaHHBIX. {75 mocTpoeHus Mojenell BPEeMEHHBIX PSAIOB CTYACHTY MOTPEOYIOTCS
S3BIKM TIPOTPAMMHPOBAHUS, WHTETPUPOBAHHBIC IIATGOPMBI NMPOSKTHPOBAHUSA, a
TaKX€ CTATUCTUYECKUE MAKETHI.

7. MeToau4yecKkue MaTepuaJabl 10 OCBOCHUIO TUCHUIIIMHBI

JUis wW3y4yeHus OCHOBHBIX BOMNPOCOB O0Opa30BaTENbHOW MPOTrpaMMBbI
HEOOXOJMMO  KOHCIEKTUPOBaTh  MaTepuanbl  JIEKIMH, paboTaTth  C
PEKOMEHJOBAaHHOM MPENOJaBaTesIeM JIMTEPAaTypod, a TaKXKe pecypcaMu
MH()OPMAIMOHHO-TEIEKOMMYHUKAIMOHHOM CeTH «HTEepHET?. Jns
NpUOOPETEHHS] HABBIKOB AKTUBHOI'O UCIOJIb30BAHUS 3HAHU MTOJIE3HO 00CY X AAaTh
IUIAHOBBIE W BO3HUKAIOLIME BOIPOCHI, a TaKXe pellacMble 3aJadyd  Ha
IIPAKTUYECKUX 3aHATUAX, PEIIaTh 3aJa4¥ MMUTALMOHHOIO MOJEIUPOBAHUA C
UCII0JIb30BAaHUEM COBPEMEHHBIX IPOrPAMMHBIX CPEACTB. UTOOBI JIerye U mpoyHee
YCBOUTh MaTEpHal CIEAYyeT IMOCTOSHHO HCIIOJIb30BaTh KOHKPETHBIE IPHUMEPHI,
CPaBHEHHUS M3 YK€ MOJYYEHHBIX O0JacTeil HayK, aHAJIM3UPOBATh PE3YJIbTaThI
MMUTALMOHHOTO MOJEJIIUPOBAHUS, HHTEPIPETUPOBATH MX, BEPUPUIUPOBATH
IIOCTPOEHHBIE MOJEIIH.
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JUtd 3aKperieHus: U3y4eHHOI0 MaTrepuraia JaHbl BOIPOCHI MO KaXA0W TeMe
JUCUUIUIMHBL, HA KOTOPBIE CIIEYET CAMOCTOSITEIbHO HAUTH OTBETHI.

BaxxHolt cocTaBHOW 4acThi0 y4eOHOro rmporecca B By3€ SBISIOTCS
npakTudeckue 3anatus. [IpakTuueckue 3aHATUS MPOBOASTCS TJIIaBHBIM 00pa3oM
0 JUCUUIUIMHAM, TPEOYIOIIMM 3aKpEIUICHHs HABBIKOB pELICHHS 3a/1ay, U
MOMOTAIOT CTYJIEHTaM I1y0ke YCBOUTh YUeOHbI MaTepHall, MpuoOpecTH yMEHHUS
MPUMEHSITH IPUHIIUIIBI CHCTEMHOTO T0JIX0/1a K PEIICHUIO pa3HOOOPA3HBIX 3a/1a4,
OIPEIEINISTh U OLIEHUBATH PECYPCHI U CYLIECTBYIOLIUE OTPAHUYEHUS PA3HOT0 PO
IIPOEKTOB.

[Ipy  moaroroBke K  MPAKTHUYECKUM  3aHATUSIM  HEOOXOIUMO
[IPOAHAJIM3UPOBATh KOHCHEKT JIEKIIMHM, O3HAKOMUTHCA C PEKOMEHIOBAHHOU
JUTEPATYPO MO COOTBETCTBYIOLIEH TEME, OCYIIECTBUTh IOJATOTOBKY IIO
PEKOMEHJIOBaHHBIM B pabouell mporpamme BOIpocaM JUisl OOCYKIEHUS TEMBI,
BBITIOJIHUTH JIOMalliHee 3afaHue (rmpu HeoOxomumoctH). [lo mucruruimHe Bce
MPAKTUYECKUE 3aHATHS IPOBOISATCS B KOMIIBIOTEPHOM KJIacce.

HeobxoaumMo MOMHUTE, YTO HA JEKIHUHU OOBIYHO pacCMaTpHUBAETCS HE BEChH
MaTepHal, a TOJIbKO ero 4actb. OcTallbHasi €ro YacTh BOCIOIHSIETCS B MPOIECCe
CaMOCTOATENFHON paboTel. B cBs3u ¢ 3TuM paboTra ¢ PEKOMEHJIOBAHHOU
auTepaTypord oOs3arenbHa. Takke cleayeT HCMNOJIb30BaThb  MaTepHUAIIbI
Mpe3CHTAIUH K KaXK 10 JIeKIIUU, KoTopblie pasmenieHbl B CI1O. Ocoboe BHUMaHME
OpU 3TOM HEOOXOAMMO OOpaTUTh Ha COJEPKAHME OCHOBHBIX IOJIOKEHUH U
BBIBOJIOB, OOBSACHEHHE SBICHUH U (AKTOB, YACHEHHE MPAKTUYECKOTO
IIPUJIOKEHNST pacCMaTPpUBAEMBIX TEOPETUUYECKUX BOIIPOCOB. B mporuecce stou
paboThl CTYAEHT JIOJDKEH CTPEMHUTBhCS TIOHSITh M 3allOMHUTh OCHOBHBIC
MIOJIOXKEHUSI PacCMaTpUBAaEMOr0 MaTepualia, MPUMEPBI, MOSCHAIIINAE €ro, a
TaK)Ke pa3o0paTbca B WIUIIOCTPATUBHOM Marepuanie. B mpoiecce moAroToBKU K
3aHIATHSIM PEKOMEHJIyeTCsl B3aUMHOE OOCYXKJEHUE Marepuana, BO BpeMs
KOTOPOTO 3aKpEeIUISIOTCS 3HAHUS, a TakXke MpUoOpeTaeTcss MNpakTUKa B
U3JIO)KEHUM M Pa3bsICHEHUWU IIOJIYYEHHBIX 3HAaHUM, pa3BUBaeTcs peub. llpu
HEO0OXOJIMMOCTH CJIeyeT oOpamiaThCs 3a KOHCYJIbTAllMel K MpernojaBareiiio (B
TOM YHCIIE TIO SJIEKTPOHHOM MOYTE).

[Inanupyst KOHCYJbTalMIO, HEOOXOAMMO XOPOILO MPOIyMaTbh BOIPOCHI,
KOTOpblE  TpeOYIOT pa3bsCHEHUA. 3aKaH4YMBaThb IOATOTOBKY  CIEAYyET
COCTaBJICHHEM IUIaHA (KOHCIEKTa) M0 MU3y4aeMOMY Marepuaiy (Bompocy). ITo
MO3BOJISIET COCTaBUTh KOHLUEHTPUPOBAHHOE, CXATOE€ NPEACTABICHHUE IIO
U3y4aeMbIM BONpPOCAaM. 3aldCH MMEIT TMEPBOCTEINIEHHOE 3HAYEHHE IS
CaMOCTOSITEJIbHOM paboThl CTyJeHTOB. OHU IMOMOTalT MOHSITH IMOCTPOCHUE
M3y4aeMOro Marepuaia, BbIICIUTh OCHOBHBIE TMOJOXKEHHUS, MPOCIECAUTh UX
aoruky. Kpome Toro, BeneHue 3anmuceit crocoOCTBYeT MPEBPAIICHUIO YTCHUS B
aKTHUBHBIN MPOLECC, MOOMIIU3YET, HAPSALY CO 3PUTENIBHON, U MOTOPHYIO NAMSTh.
Crnenyer MOMHUTB: y CTYJIEHTa, CUCTEMAaTUYECKU BEIYIIETO 3aIlKCU, CO3JACTCs
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CBOM WHAMBUAYaJbHBIM (POHI METOAMYECKHX MAaTEepPHaNOB JIsi OBICTPOTO
MOBTOPEHUS HM3YyYEHHBIX BOINPOCOB, IJIs1 MOOWIM3ALMU HAKOIUIEHHBIX 3HAHMA.
Oco0eHHO BaXKHBI M TIOJIE3HBI 3alMCH TOTAA, KOTJa B HUX HAaXOJAT OTPaKeHUE
MBICJIA, BOSHHUKIIINE MPU CAMOCTOSITEIbHON padoTe.

[locne wm3ydyeHus 0a30BBIX TEM Kypca NPOBOAUTCS TEKYIIMA KOHTPOJb
3HAHUM CTYJCHTOB B BUJIE OITPOCA WJIM TUCbMEHHOTO TECTUPOBAHUS, BBITTOJTHEHHS
[IK3 u II13. TunoBsie TeCThl U 3aaHUs [0 TEMAM JUCLUILUIMHBI IPUBEICHBI B
CHEIUATBFHOM pa3jiesie JTaHHOW pabodeil mporpaMMEl.

IloaroroBka K TEKyHIEMY M IPOMEXKYTOUYHOMY KOHTPOJIIO IPEANOIATAET
M3Y4YEHUE TPEICTABICHHBIX BOMPOCOB K DJK3aMeHy, paboTy HaJ TecTamu,
MIPE/ICTaBIICHHBIMU B JJaHHOUM pabouelt mporpamme, BbinoigHenue [1K3 u 113,
CBSA3aHHBIX C PEIICHUEM 3a/1a4 IPOTHO3UPOBAHU.

Pabora B Manpix rpynmax — 3TO OJIHA U3 CaMbIX HOMYJSPHBIX (PopM
MIPOBE/ICHUSI 3aHATHH, TaK KaK OHAa JaeT BceM oOydaronumcs (B TOM YHUCIE U
CTECHUTEJIPHBIM) BO3MOKHOCTh y4acTBOBAaTh B pabOTe, MPAKTUKOBATH HABHIKU
COTPYJIHHYECTBA, MEKIUYHOCTHOIO OOIIEHHS (B YACTHOCTH, YMEHUE AKTHUBHO
cilyuiaTh, BbIpaOaTbiBaTh  OO0IIlee MHEHHE, paspeniaTb  BO3HHUKAIOIINE
pa3Horiacus). [enb JAHHOU dbopmbI MPOBEACHUSA 3aHATUI:
IIPOIEMOHCTPUPOBATh CXOJCTBO WM DPa3iWyusl OIPEICICHHBIX SBJICHUM,
BbIpa0OTaTh CTpaTErvi0 WM pa3pabdoTaTh IUIaH, BBIICHUTH OTHOIICHHE
pa3JIMYHBIX TPYIIl YYaCTHUKOB K OJJHOMY M TOMY € Bompocy. B xone stoit
paboOThl JOMOJIHUTENIBHO PElIaloTCs CIEAYIOUIUME 3a/Jada: pa3BUTHUE HABBIKOB
oOuieHusT H B3aUMOJEWCTBHS B TIpynne, (QopMUpPOBaHUE LIEHHOCTHO-
OpPUEHTAIMOHHOTO €JIMHCTBA TPYIIIbI, MOOIIPEHNE K THOKOW CMEHE COlMaIbHBIX
pOJIEN B 3aBUCUMOCTH OT CUTYallUH.

I'pynma CTyneHTOB IEnuTCA HAa HECKOJBKO ManbIx rpynn. KomnmuecTBo
Ipynn  OMNpejAeNseTcs YHUCIOM TBOPYECKHUX 3aJaHuii, KOTopble OyayT
o0CyX/aTbcsi B TMpoIecce 3aHATUA. Masble Tpynmbl GopMUPYIOTCS JHOO TO
KEJIaHUIO CTYACHTOB, TH00 MO POACTBEHHON TeMaTHKe /i o0cykaeHus. Kaxnas
Majas rpyIia o0Cyk/1aeT TBOPUYECKOE 3a/JaHUE B TEYEHHE OTBEACHHOTO BPEMEHHU.
OcHOBHOM 3Tam — MpoOBENEHUE OOCYX ICHUS TBOPUECKOTO  3aJlaHUS.
3aciylIMBaIOTCS CYXKIEHUS, IMpeuiaraéMble KakJoW Malliol Trpynmnou mo
TBOpUeCKOMY 3ajaHuio. [IpenonaBaTenb JaeT OLIEHOYHOE CYXJIEHHE U padoTe
MajbIX TpYII, [0 PEIIEHUI0 TBOPYECKUX 3aJaHui, U 3(PPEeKTUBHOCTU
MIPEJIOKEHHBIX ITyTEH PEIICHUS.

B kauecTBe caMOCTOSATENBHONW PabOThI CTYAEHTAMH BBIIOIHSIIOTCA PabOTHI
[0 PEHIeHUI0 3aJ]ad TMPOTHO3MPOBAHUA JUIsl Pa3IMYHBIX HAOOPOB JIaHHBIX,
pa3HbIMU MeToAamMu. Pe3ynbrarsl pemenus 3agad pasmematorcs B CLO.
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8. YueOnas mureparypa u pecypcbl HHGOPMAIIMOHHO-
TeJIEKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas JMTEpPaTYypa

AdanacbeB, Brnaaumup HuxonaeBuu. AHanM3 BpPEMEHHBIX PAJIOB U
nporuozupoBanue. - CapatoB:Ail [Iu Ap Menna. —310 c. TekcT : 31eKTpOHHBIM. -
URL: http://www.iprbookshop.ru/90196.html (nata o6pamenus: 12.11.2020). -
Pexum nocrymna: nis apropusup. [lons3oBarenei
2. HaymoB, B. H. MeTroasl nmporHo3upoBaHUs BPEMEHHBIX PSIOB : y4eOHOE
nocobue misg By3oB / B. H. HaymoB. — 2-e usn., crep. — Cankr-IletepOypr :
Jlanb, 2025. — 196 ¢. — ISBN 978-5-507-53013-7. — TekcT : 2JIeKTpOHHBIH //
Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cuUcTeMa. — URL:
https://e.lanbook.com/book/464216 (mara obpamenus: 01.05.2026). — Pexum
JOCTyTa: JJIsl aBTOPU3. ITOJIb30BATEIICH.

3. I'onoxktnonona lO.I'., Unbmunckas C.A., Wmoxuna U.b., JIyrosckoin A.M.,
Jlucnukuna H.B. u np. IIporHo3npoBanve W IJIAaHUPOBAHHE B DKOHOMHKE. -
Mocksa:IIpomerer — 544 c¢. Teker : omekrponssmi. -  URL:
http://www.iprbookshop.ru/94511.html (nara o6pamenus: 01.10.2020). - Pexxum
JIOCTymHa: JJIsl aBTOPU3UP. TI0JIb30BaTEINEH

4. MupkuH, b. I'. ba3oBbsie MeTO/Ibl aHAK3a TaHHBIX ;| YICOHUK U MPAKTUKYM

nis By3oB/ b.I. Mupkun. — 3-e wu3a., mepepab. u jgomn. — Mockga :
N3narensctBo  FOpaiit, 2026. — 297 c.— (Briciee o0pa3oBaHue). —
ISBN 978-5-534-19709-9. — Tekct : onekrpoHHbii // OOpa3zoBarenbHas
miatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583143 (mara

obpamenus: 01.05.2026).

5. AHanu3 JaHHBIX : y4eOHUK A7 By30B / moj penakuueit B. C. Mxurapsana. —
Mocksa : U3natensctBo FOpaiit, 2026. — 448 c. — (Bricuiee o6pa3zoBanue). —
ISBN 978-5-534-19964-2. — Tekct : snekrpoHHbld // OOpa3zoBarenbHas
miarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/583032 (mara
obpamenus: 01.05.2026).

6. O'Hun, Katu. Data Science : WMncaiinepckas unpopmManus s HOBUYKOB.
Bxrouas si3b1k R : [mep. ¢ anri.] — CII6. [Tutep. — 368 c. TekcT: a35eKTpOHHBIN. -
URL:  http://new.ibooks.ru/bookshelf/359209/reading  (mata  oOparuenus:
25.01.2021)

7. Pon Xaningman wu Jlxopmx Atanacomyinoc X15 IIporHosupoBanmue:

OPUHIMIBL U TpakTuka / mep. ¢ aura. A. B. JlorynoBa. — M.: JIMK IlIpecc,
2023.—-458 c.: ni.

8.2. JlonosiHUTEABbHAS JIUTEPATYPA

1. Principles of Econometrics with R [Dnexrtponnsiii pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/
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2. banmuan K.B. DOxonomerpuka : yd4eb. mocoOue il CTYACHTOB BY30B,
oOydaromuxcs 1o crneruanbHocTsaM "®dunancel u kpeaut", "Byxranrepckuii
yuer, aHanu3 u ayaut" / K.B. banaun, O.®. beictpoB, M.M. Cokonos. - M. :
IOHUTU-TAHA, 2004. - 254c.

3. bapcersn A.A, KynpuanoB M.C., Crenanenko B.B., Xonox W.N.
[IporHo3upoBaHue BpeMEHHBIX pANIOB M mpoleccoB. 3-e u3a. - CII6. : BXB-
[TerepOypr, 2010. - 512 c.

4. boposuxkos B. II. [IpornozupoBanue B cucreme Statistica B cpeze Windows :
OCHOBBI TEOPUH U UHTEHCHUBHAS MPAKTUKA Ha KOMIbIOTEpE : yuel. mocodue s
BY30B, peKk. M-BoM oOpazoBanusi Poc. ®deneparuu / B. I1. bopoBukos, I'. H.
HBuenko. - M. : ®dunancel u craructuka, 2000. - 378 c.

5. bype B. M. OcHoBsl sxoHOMeTpuku: yueb. mocobue / B. M. bype, E. A.
EBceen.. — CII6.: U3n-Bo C.-IleTep6. yu-Ta, 2004. - 72 c.

6. XKepon, Openwven. IIpM.:/luanektuka. -684 c. IlpukinamHoe MalIMHHOE
oOyuenue ¢ momomipto Scikit-Learn u TensorFlow : Konuenuuu, WHCTpyMEHTHI U
TEXHUKHU ISl CO3JaHUSI MHTEIUIEKTYAJbHBIX CHCTEM : MOJHOLBETHOE U3JAHUE :
nepeBoJ ¢ anmickoro — M.: Jlnanexkruka, 2018 — 688 c.

7. HaymoB B.H. Ananu3 paHHBIX W MallMHHOE OOyYE€HHE: MTEOAbl U
WHCTpYMEHTaJIbHbIE cpenicTBa. Dejep. roc. OKET. o0pa3oBaT. yUpexxJIeHUe
BbICII. 0Opa3oBaHus "Poc. aka. Hap. X03-Ba U roc. ciy:x0bl ipu [Ipe3uaente Poc.
®deneparun', Ces.-3arm. uH-T ymp. - CI16. : C3NY - ¢un. PAHXuI'C, 2020. - 260
C.

8. Haywmos, Bmamumup HukonaeBuu. CpenctBa Ou3HEC- aHaIUTHKU: y4eO.
nocobue / B. H. HaymoB ; ®enep. roc. 0romxer. 00pa3oBar. yupexaeHUe BhICIIL
oOpazoBanus "Poc. akaa. Hap. x03-Ba W Toc. ciayxOwsl nipu IIpesugente Poc.
®enepanun”, Ces.-3am. un-T ymp. - CII6. : C3UY - dun. PAHXul'C, 2016. - 107
C.

9. Huibcen  OiumH.  [IpakThueckuii  aHamM3  BPEMEHHBIX  PSAIOB:
IIPOTHO3UPOBAHUE CO CTATHCTHKOM M MamuHHOe o0yudenue. —M.: OOO
Jnanektuka — 2021 — 544 c.

10. Caaru T. JI. IIpunsTHE pElICHUN MPU 3aBUCUMOCTSIX M OOpaTHBIX CBA3SX :
ananutuyeckue cetn = Decision making with dependence and feedback : analytic
network process / T. JI. Caatu ; niep. ¢ aurit. O. H. AxapeldunkoBoil ; Hayd. pe.:
A. B. Aaapeituukos, O. H. Anapeitunkosa. - U3a. 2-e. - M. : YPCC, 2009. - 357
C.

11. Herruuko B. H. [Iporno3upoBanue conmuaibHO-O9KOHOMHUYECKUX MPOIECCOB /
B.H. lpiruuko ; ¢ npeauci. J[.M. I'Bummanu. - u3a. 2-e, nepepad. u ao1. - M. :
KomKnunra, 2007. - 238 c.

12. Oxonomerpuka : yueOHuk / [M.U. Emmceea m nap.] ; mox pem. U.N.
Enuceesoii. - M. : IIpocnekt, 2009. - 288 c.

13. Dxonomerpuka: yueOnuk / B. C. MxurapsH [u np.] ; noa pea. B. C.
Mxwurapsna. - M. : IIpocnekt, 2009. - 380 c.
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http://idp.nwipa.ru:2228/reading.php?productid=18456

8.3. HopmaTuBHBIE MpaBOBble [OKYMEHTHI W HHas MNpPaBoOBas
uHopmanus

He ncnone3yrores

8.4 HNuTepHeT-pecypcsl
OO6yuatomumes obecriedeH Aoctyn kK marepuanam kypca B CIO Axanemun
http://lms.ranepa.ru, a Takxe dYepe3 CalT HAaydYHOM OMOIMOTEKHM K CIEIYIOIUM
MIOJIMMUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcol
- DJNIEKTPOHHBIE YUeOHUKHU IIEKTPOHHO-O0nOmuoTeunoi cuctemsl (ObC) «Aubyxcy

- DJIEKTPOHHbIE YUEOHUKHU 3IEKTPOHHO-0MOMMoTeuHol cucremsl (ObC) «fOpavimy
- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cuctemsl (OBC) «Jlanvy

- DJIEKTpOHHBIE  YYEOHUKH  IJIEKTpOHHO-OMOMuoreunoit  cucremel  (OBC)
«ZNANIUM.COM»

- DNIEKTPOHHBIE YUeOHUKHU 3IeKTPOHHO-O0nOmmnoTeunoi cuctemsl (ObC) «BOOK.RU»

- DJIEKTPOHHbIE YUYE€OHUKH IJIEKTPOHHO-OubOImoTeyHoit cucrtembl (OBC) «IPR

SMART»

9. MarepuajbHO-TeXHHYeCKas 0a3a, TH(POPMALMOHHbIE TEXHOJIOTHH,
NnporpamMMHoe odecrieyeHue 1 HHPOPMALMOHHBbIE CIIPABOYHbIE
CHCTEMBI

Ne i/t HaumenoBanue

1. | Creunanu3upoBaHHBIE 3aJIbI JIJIS1 IPOBEICHUS JICKIIMI, OCHAIIIEHHBIE TIEPCOHATLHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEAUMHBIM IPOSKTOPOM

2. | Aynutopuu ¥ KOMIBIOTEPHBIE KIacChl, 000PY/I0BaHHBIE TTOCAIOYHBIMU MECTAMH U
MEPCOHAIIBHBIMU KOMITBIOTEPAMH C BBIXOJIOM B MIHTEpHET 1715 TpOBEACHUS
MPAKTUYECKUX 3aHITUI

3. | «MTC JIunk» — poccuiickas maTgopma st OHIaiH-KOMMYHHUKALUN 1
COBMECTHO# paboThl KOMaH[ ; «SHmekc TemeMocT» — cepBHC s
BUJcoKOH(DepeHImii oT Anaekca; S-meccenmmkep

4. | TexHruecKue cpecTBa OOYUICHUS: TIEPCOHATBHBIC KOMITBIOTEPHI; IIPOTrpaMMHbBIE
cpezacTBa, oOecreunBarole MpocMoTp Buaeodaiios B popmarax AVI, MPEG-4,
DivX, RMVB, WMYV; nporpamMmmsl Jy1si pabOThI € 2JIEKTPOHHBIMU TaOJIAIIAMH IS
00paboTKH, aHAIM3a U BU3yaJIH3allMy JAHHBIX; COOTBETCTBYIOIINE OHJIANH-
WHCTPYMEHTHI JIUIsl IOCTPOSHUSI MHTEIUICKT-KapPThl M MOJISNICH B Pa3IMYHBIX HOTAIIHSIX

5. | Hayunas 6ubnuoreka (B T.4. 2JIEKTPOHHbIE HH(POPMAIIMOHHBIE PECypChl HAYYHOMH
OMOJINOTEKN)

6. | C1O Akanemuu https://Ims.ranepa.ru/

7. | R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel
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