[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANKUCHIO
NHdopmaumsa o Bnagenbue:

OVI0: Chnprios Cepreit Hukonaesi Ny incTepCTBO HayKM W BbICLLETO 06pasoBaHusi P®
[lonxHOCTb: BPMO peKTopa

[lara noanucarns: 09.10.2023 BIsROY BO «T[BepCcKoil rocyAapCTBEHHbIN YHUBEPCUTET»
YHMKANbHbI NPOrPaMMHBIN KNHOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

Paboyasa nporpaMmma gucumninHbl (C aHHOTaLMein)

AHATN3 BPEMEHHbBLIX PAOOB

HanpaBneHne noaroToBKu
01.03.02 NPNKNAAHAA MATEMATUNKA NN UHOOPMATUNKA

[Mpodunb NOAroTOBKK
CuUCTeMHbIN aHanu3

[ns cTyneHToB 4-ro Kypca

dopma 06yyeHUs - oUHas

CocTaBuTenu:

K.b.-M.H., goueHT O.N. Cngoposa

Tsepb, 2020



L. AHHOTALUA

1. enb u 3212491 JMCHHILTHHBI

Llen M3y4YeHHs TUCHUILTMHBL: (OPMUPOBAHUE Y OOYUAIOIIMXCS MPEACTABICHUS O
COBPEMEHHBIX TMOAXOAAX M HWHCTPYMEHTAX AaHAIM3a W MPOTHO3UPOBAHHUS
COLIMAIIBHO-OKOHOMHYECKUX CHCTEM, O3HAKOMIICHHE C OCHOBHBIMM TNOHSTHSAMH
TEOPUM BPEMEHHBIX PSIOB W CHEHUPUUECCKUMH Ui 3TOH CUTyalMd METOJAMHU
OLICHMBAHUS SKOHOMETPUUECKUX MOJEIIEH.

3ajiaun M3yYECHHs TUCHMIUIMHBL: (POPMHUPOBAHUE HABBIKOB PAOOTHI ¢ PEATbHBIMU
MAacCHBaMM  J3KOHOMHMYECKMX  JaHHBIX, O3HAKOMJICHUE C  COBPEMECHHBIM
SKOHOMETPUYECKUM MPOTPAMMHBIM 00€CIICUEHUEM, NPUOOPETCHHE HABBIKOB
IPOrpaMMHON peaM3aluy U annpoOaluyi METONOB OLEHKH MOJECIEH BPEMEHHBIX
PAI0B HA COBPEMEHHBIX A3BIKAX MPOrPAMMHUPOBAHUS.

2. Mecro aucuuminnsl B crpykrype OOILL

JucumnnuHa oTHocuTces K bioky 1, vactu, GopMupyeMoi ydacTHUKaMu
00pa3oBaTENbHBIX OTHOIIEHUH, pa3iesia « JNMEKTUBHBIC JUCLUIIIMHBL 2.

JUIs  yCcnemrHoro YCBOCHHMS Kypca 00si3aTebHO  TpeOyIOTCS  3HAHMS
MaTeEMaTHUYECKOr0 aHalu3a, JIMHEWHOW aireOpbl, TEOPHH BEPOSATHOCTEH W
MATEMATUYECKOW  CTATUCTUKW, SKOHOMUYECKOW TEOpUM. 3HAHWE  OCHOB
SKOHOMETPHUKHM W TEOPUM CIYHYAHHBIX TPOLIECCOB JKENATENIBHO.

3. O0beM JUCHUILINHBLI: 4 3a4CTHHIX eauHuL, 144 AKaJICMHUYCCKUX
4acoB, B TOM YHCJIE:

KOHTAKTHAS ayauMTOPHAsi paloTa: JICKIMH 0 YaCcoOB, NPAKTHYCCKUEC
aHsaTist O 4acom,; JlabOpaTopHbIC 3aHsITHS 45 ~ 4acoB, B T.Y. NPAKTUYECKas
MOJITOTOBKA 45 4acoB.

KOHTAKTHAsl BHeayIMTOpHAasi padoTa: KOHTPOJIb CAMOCTOSITEILHOM padoThI

0, BTOM umucie Kypcoaspadota 0 ;

2

camMoCTosITeIbHAs padora: 99  4acoB, B TOM YMCIIE KOHTPOIb 27 .

4. IlepeveHb IUIAHHPYEMBIX PeE3YJbTATOB OOy4YeHHs] MO JAUCHHILIHHE,
COOTHECEHHBIX € INVIAHHPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOM
NMPOrpaMMbI

ILnanupyemsie Ilnanupyemsie pe3yJIbTaThl o0y4eHust 1o
pe3yJbTaTbl  OCBOEHHS | AHCLUILINHE

00pa30BaTe/ILHOI
MpOrpaMmsbI

(¢popmupyembie
KOMIICTCHIIHN)

[1K-3 Cnoco6nocts | [TK-3.1 Ocymecteasger cO0Op M NPOBOAWT aHAJIN3




cobuparb, oOpabareiBaTh
u aHAJTU3UPOBATh
JaHHbIC Ui pPEUICHUs
OPUKJIAAHBIX 33434

CBOMCTB UCXOHBIX JJAHHBIX 110 HpHKJ'I&I[HOﬁ 3agauc

[1K-3.2 [IpumMeHsIET COBPEMEHHBIE METOBI 00PabOTKH
W aHaJM3a  JaHHBIX Ui WHGOPMALMOHHOTO
o0ecneyueHns PeeHUs TPUKIIAJAHbIX 3a1a4

I1K-4 CnocoOHOCTB
pazpadarbiBaTh u
HCIOJIB30BaTh
MPOrPaMMHOE
oOecIeueHne JUIS
peleHus 3a7a4

CUCTCMHOI'O aHaJIn3a

[Ik-4.1 Pa3pabarbiBacT OTACIbHBIA MPOTrpaMMHBIN
MOAYJIb AJI PELICHUS OTAEIBHBIX N0A3a4a4

[IK-4.2 OCymecTBIISIET TPOTPAMMHYI0  PECUTA3ALUIO
OTJEJIBHOTO MOAYJISI TPOrPaMMHOrO OOECHEUYECHHs C
Y4E€TOM WH(POPMALMOHHBIX B3aMMOCBA3EH € IPYyrumMu

MOJTYJISIMU
[1K-4.3 [Ipumensier CYILECTBYIOLLEE W
pa3pabOTaHHOE MPOrpaMMHOE  OOECHEeUYeHUe IS

PCHICHKA NPUKIAAHBIX 3a1a4 CUCTCMHOI'O aHa/Ih3a

S. ®opma npoMeKyTO4YHOI arTecTamuu —3K3amen, PI'P - 7 cemectp.

6. SI3bIK IpenogaBaHus PyCCKUIA.

II. Copep:kaHue AUCHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TemMaM (pa3aeiam) ¢
yKa3aHHeM OTBE€IeHHOI0 HA HHX KOJHYECTBA aAKaJeMHYECKHX YacOB M BHJ0OB

YueOHbIX 3aHSATHIi

e Tumnbl JaHHBIX U BUJbI PEIrPECCHOHHBIX MOJIETIEH.

e Mopenb TUHEHHOW perpeccuu u ee 0COOEHHOCTH.

e MeTon HaMMEHBLIMX KBAJPATOB. CBOMCTBA OLIEHOK
U KPUTEPUH aI€KBaTHOCTH MOAEIH.

e [Ipobmema aBTOKOppessinuu: cBokictBa MHK-
OLIEHOK, KpUTEPUH NPOBEPKU Ha aBTOKOPPESILIMIO.

e [IpumeHeHue MEPEeMEHHbIX  AJis
TECTUPOBAHUS CTPYKTYPHYIO
CTaOMJIbBHOCTb.

(bUKTUBHBIX
MOZEIU  Ha

YueOHast nporpaMma — HAUMEHOBaHUE Pa3esioB M TEM Bcero | KonrtakTHas CamocTosiTe
(sac.) pabota (4ac.) JIbHa
paborta, B
JlaGopaTopHble | TOM 4uUCIE
3aHSATHS KonTpone
BCEro | BT.M. (uac.)
MPaKT
U4ecK
ast
MOJrO
TOBKa
Knaccuueckas imHeliHasi perpecCHOHHASI Mo eJIb 8 4 4 4




IlonsiTHE CJIy4aHHOIrO MpPOLIECCA H €r0 OCHOBHBIE
XAPAKTEPUCTHKH.
e [loHATHE cyyaliHOrO mpouecca.
e BpemeHnHOI psa, KaK TUCKPETHBINA CIy4YalHbIN
pouecc.
e CrauuoHapHbIe B LIMPOKOM U Y3KOM CMBICTIE
CIy4YaiHbIe MPOLIECCHI.
e YucioBble XapakTepUCTUKU CIy4YaiHbIX
MIPOLIECCOB.
e Pasznoxenue Bonpga. Oneparop nara.

CranuoHapHbie MOJeJIH ABTOpErpeccHu-
cKOJb3simero cpexHero ARMA(p, q).

e Monenu ckomb3siero cpenaero MA(q). Ycnosue
00paTUMOCTH.

e Mopenu aBroperpeccun AR(p). Ypasuenus FOmna-
Yokepa. YcioBue CTAlHOHAPHOCTH.

e Mopenu aBTOPErpeCcCHU-CKOJIB3SIIETO CPEAHETO
ARMA(p, q).

o [lonGop craumonapuoit ARMA(p, q)-monenu st
psina HaOMoIeHUH: oneHKa ko3P UIreHToB,
OLIEHKA KAa4eCTBA IMOATOHKH C TIOMOLIBIO
WH(POPMAIMOHHBIX KPUTEPUEB U KITOPTMAHTO»-
cratuctuky, noaxoa bokca-/[>xeHknHca K
uaeHTH()UKAIIY.

e IIpornosuposanue B Mmogenu bokca-/IxeHkHHCA.

PerpeccroHHbIe THHAMHYECKHE MOEJTH.
e PerpeccHoHHbIE TUHAMUYECKHE MOIEITH.
e Monenu Kolika u AnMoOH.
e ABTOpErpecCHOHbBIE MOICIH C PACIpPeNeICHHbIMU
naramu (ADL). KpatkocpouHble U JOITOCPOYHBIE
peleHus.

HecTtanunonapHeie BpeMEeHHbIE PSAAbI.

e HecrannoHapHble BpeMEHHBIE PSABL CITydaiiHOE
Onmy>KnaHue, psiibl ¢ HECTALMOHAPHBIMU CPETHUM
3Ha4YCHUEM U aucnepcuen. Tpennoso- u
mddepeHmaibHO-CTAMOHAPHBIE psinbl. Moaenu
ARIMA(p, 1,q). Onpenenenue CTeeHU UHTETPALIH
BPEMEHHOTO Psiaa.

e JleTepMUHUPOBAHHBIE U CTOXACTUYECKUE TPEHIbI U
npobieMa JIOXKHOH perpeccuu.

e Tectbl Jlukkn-Pynnepa Ha HANUYNAE EAUHUIHBIX
kopHen. Momuocte TectoB [lukku-Dynnepa u
BBIOOP aJIbTEPHATUBHON MITOTE3HI.

e AJbTepHATUBHBIEC TECTh! HA €AUHUYHbIE KOPHU.




KounTterpauus u Moaejib KOppeKIHU OIIHOOK. 24 8 8 16
¢ [loHsATHE KOMHTETPALIN BPEMEHHBIX PSIOB.
e KouHTerpauuoHHasi perpeccusl.
e TecTupoBaHHE KOMHTErPaLlMU MOMOLIBIO 2-X
IIaroBOM npouenypel JHrna-I penxepa.
o Monenpkoppekiuuomubdok (Error Correction
Model).
Mogaejib BEeKTOPHOI ABTOPerpeccuu. 42 8 8 34
e Mopnenb BekTOpHOI1 aBTOperpeccuu (VAR(p)).
ObnacTe npuMeHeHus U BUIbI VAR-Monenei.
Cratuctuku VAR.
e BekTopHast aBTOpErpeccusi U BEKTOPHas MOZEIb
KOPPEKLHH OLTHO0K
(VectorErrorCorrectionModel). Tlpouenypa
MoxaHCeHa OLEHKH KOMHTErPaIHOHHBIX BEKTOPOB.
PSS-nonxon k onieHKe MHOTOMEPHOM
KOMHTETPALHH.
e Ilpuunnnocts no I'paumxepy (Grangercausality).
ITpobiema HK30Tr€HHOCTH, TeCT XayCMaHa.
UTOTO 144 | 45 | 45 99
I1II. O6pa3oBaTe/ibHBbIE TEXHOJIOTHH
YueOHast mporpamma — Bun 3ansTHs OO6pazoBarenbHble TEXHOJIOTHH
HANMEHOBAHHE Pa3/EIOB
U TEM (8 Cmpocom
coomeemecmeuu ¢
paszoenom Il PI1J])
Knaccuueckas nunennas JlabopatopHble 3aHATHS 1. UsnoxeHue TEOPETUIECKOTO
perpeccuoHHast MOZIEb Martepuaia (mpe3eHTams)
2. Pewenue 3anau
3. CamocTosTenbHOe u3yuyeHue
TEOPETHUYECKOTO MaTepraa
IIonsaTHe ciy4aitHOTO JlabopatopHble 3aHATHS 1. Unnosxenue TEOPETHHUECKOTO
nporiecca U €ro OCHOBHBIE marepuana (mpeseHTarys)
XapaKTepUCTHKH. 2. CaMOCTOATENbHOE H3ydeHHe
TEOPETHUYECKOTO MaTepHraa
CrauuoHapHble MOsieNH JlabopatopHble 3aHATHS 1. UsnoxeHue TEOPETUYECKOrO
aBTOPETPECCHH- Marepuaina (mpe3eHTams)
CKOJIB3SILLETO CPEIHETO 2. Pewenue 3anau
ARMA(p, q). 3. CamocTosATeIbHOE U3yUeHUE
TEOPETHUYECKOT0 MaTepraa
Perpeccuonneie JlabopatopHble 3aHATHS 1. UsnoxeHue TEOPETUUECKOTO
OUHAMHUYECKHE MOIEITH. Matepuaia (pe3eHTarwsl)
2. Pewenue 3anau
3. CamocTosTenbHOe U3yuyeHue

TCOPETHUYCCKOI'O MaTCpHraa




HecraunonapHeie JlabopaTopHble 3aHSTUS 1. HU3noxenue TEOPETUUECKOTO

BPEMEHHBIE PSI/IBL. Marepuana (mpe3eHTamms)

2. Pewenue 3anau

3. CamocTosTenbHOe U3yuyeHue
TEOPETUYECKOr0 MaTepHaa

Kounterpauus u Mmoaens JlabopatopHble 3aHATHS 1. UsnoxeHue TEOPETUYECKOrO
KOPPEKLHH OLTHOOK. Marepuana (mpe3eHTams)

2. Pewenue 3anau

3. CamocTosTenbHOE u3yuyeHue
TEOPETHYECKOr0 MaTepuaja

Mogenp BEKTOpHOU JlabopatopHble 3aHATHS 1. UsnoxeHue TEOPETUUECKOIO
aBTOPErPECCUHU. Marepuaina (mpe3eHTamms)

2. Pemenue 3ama4

3. CamocTosTenbHOe U3yueHue
TEOPETUYECKOr0 MaTepHuaia

[IpenomaBanue  yuyeOHOW  JUCUMIUIMHBI ~ CTPOMTCS HA  COYETAHWHU
71a00PATOPHBIX 3AHATUN U PA3IMYHBIX (POPM CAMOCTOATENBHON PAOOTHI CTYIEHTOB,
BKJIFOYAs BHIMOJTHEHUE PACUETHO-TpapuuecKoi paboTHI.

B npomecce OCBOCHHMS  JAMCUMIUIMHBI  MCHOJB3YHOTCS  CIIECAYIOLINAE
00pa3oBaTeNbHbIe TEXHOJIOTHH, CIOCOOBI U METOABI (POPMUPOBAHUS KOMIIECTEHIMIA
naboparopHble  3aHATHSS B KOMIIBIOTEPHBIX  KJlaccaX,  BBIMOJHEHHE
WHAMBHAYaJIbHBIX 33/JaHUi B paMKaX CaMOCTOSTENbHOM paOOTHI.

CamocrosaTenbHas padoTa CTYACHTOB OpraHusyercs B (QopMe pelcHHs
3a1aHUui MO MPEIIOKEHHBIM TEMATHKAM, 4 TAK)KE BBITIOJHEHWH PACUCTHBIX WIIA
KYyPCOBBIX PabOT, MUCbMEHHBIX TOMAIIHUAX 3aJaHUN.

IV. OueHounble MaTepuaabl Ajsl NMPOBEICHUS TEKYUIEHd H MPOMEKYTOUYHOM
arTecTalum.

JUTs MPOBEACHUS TEKYILEH U IIPOMEKYTOYHON aTTECTALIMK:

HHK-3 Cnoco0HOCTBL cOOMpaTh, 00padaTbIBaTh U AHAJIU3UPOBATH JAHHbIE JJIs1
peleHns NPUKJIAJAHBIX 32124

[TK-3.1 OcymecTBasier cOOp ¥ MPOBOIUT AHAJIN3 CBOMCTB HCXOHBIX JAHHBIX MO
IIPUKJIAAHOMN 3a0a4e

dopma arTecTalnmu: OTBET M0 TEMaM Kypca (3K3aMeEH )
Crocob arrecTalyiu; yCTHBIN
Kputepuu OLeHKH:

s omeem yYelOCmHbI, GepHblll, meopemudecku 000cHo8aHHblll. Kouesvie
NOHAMUS U MePMUHbL NOJIHOCMbIO pACKpbimbl. Dakmul U npuUMepsl 6 NOIHOM
obveme obocroswisaiom 6v16006l — 30 ban086;

* mMeopemudecKds apeymeHmayus HenoaHds Wil CMbIC] KIOYe6blX NOHAMULL
He obwachen — 20 bannos;




> oonyuenvl ouuoK Y, npueeouiue K UCKAICEHUIO cmbicaa.
mepmunonocuyeckuii annapam packpuim — 10 6annos;

* OonyujeHvl OWLUOKY, CEUOCMENbCMBYIoWUe O  HEeNOHUMAHUU  MeMbl.
Tepmunonoeuveckuti annapam ne packpuim — 0 6ainos;

* @epHo peuienvl 3a0ayu, Wilocmpupyiowads suanue Kypea — 10 oainos;

* Npu peutenuu 3a0ay, OONyueHvl apupmemudeckue ouuoky — 5 o6ainos;

* Npu peureHuU 3a0a4, OONyueHsl 1oeudecKue ouuoku — 3 oauia;

* peuienue 3a0a4 Hegepro wiu omcymcemsyem — 0 6aiioe.

[1K-3.2 IlpuMeHseT COBPEMEHHBIE METOABI OOPAOOTKM WM aHAM3a AAHHBIX JIs
WH(OPMAMOHHOTO 00ECNEYECHHS PEIICHUS TPUKJIAIHBIX 33144

dopma aTTecTallMK: PEMICHHUE 3a/1a4 10 TeMaM Kypca (MOIyJib):

Crocob arrecTalyiu; yCTHBIN

Kputepnu OLeHKH:
e peuienue noaHo U eepHo — 3 band;
e peuieHue GepHoe, HO HEOOCMAMOYHO OOOCHOBAHHOE UNU  OONYUjeHd
apuchpmemuyecxas oumuoka — 2 oanid;
* 8 peuteHuu OONYueHd jocuveckas ouuora — 1 oann;
o peuierue omcymcemeyem uiu Hegepro — ) bannos.

IIK-4 Cnoco0HocTs pa3padareiBaTh M HCHOJB30BAaTh NPOrpaMMHOE
o0ecnevyeHue ISl pelIeHHs 3a4a4 CHCTEMHOI0 aHAIH3a

[1k-4.1 PazpabarbIBacT OTACIBHBIA MPOTrPAMMHBINA MOIYJIb AJISl PEIICHUS
OTZEBHBIX MOA3a1aY

dopma aTTeCTallK: BBITOJHEHUE PACYETHO-TpaduiuecKoi padoThI (TeopeTHYeECKas
YacTh)

Cnoocob arrecTanvu. MMCbEMEHHBIN

Kpurepnu OLeHKH:

s omeem yYelOCmHbIl, GepHbIl, meopemudecku 000cHoB8aHHblll. Kouesvie
NOHAMUA U MEPMUHbL NOTHOCIbIO PACKpbimbl. Pakmel u npumepvl 8 NOJIHOM
obveme obocroswisaiom 6616006l — 30 ban086;

* meopemudecKkdsl dpeyMeHmayus HenoiHds Wil CMblCll KII0YeBbiX NOHSAMUL
He obwsachen — 20 bannos;

> Oonyuemol ouLuoK Y, npuseouiue K UCKAICEHUIO CMbICIIA.
mepmunonocuyeckuii annapam packpuim — 10 6annos;

* oonyujeHvl OWUOKY, CEUOCMENbCMBYIoWUe O  HEeNOHUMAHUU — MeMbl.
Tepmunonoeudeckuti annapam ne packpovim — 0 6ainios;

* 8epHO peuienvl 3a0ayu, Wilocmpupyiowas suanue Kypea — 10 oainos;




* Npu peutenuu 3a0ay, OONyuevl apupmemudeckue ouuoKu — 5 o6ainos;
* Npu peureHuU 3a0a4, OONyueHsl joeudeckue ouuoku — 3 oania;
* peuienue 3a0a4 Hegepro wiu omcymcemsyem — 0 6aiioe.

[IK-4.2 OcCymecTBIICT NPOTPAMMHYK) PEATM3ANHAK  OTICIBHOTO  MOMIYJIS
MPOrpaMMHOr0 OOECIEeYeHusT ¢ Y4eTOM WH(OPMAIIMOHHBIX B3aWMOCBSI3EH C
JPYTUMH MOJTYJISIMA

dopmMa aTTeCTallK: BBITOJHEHUE KyPCOBOM pabOTHI (MPAKTHYECKask YacTh:
IpOrpaMMHasi peatn3anus)

Cnoocob arrecTanvn. MUChbMEHHBIN

Kputepnu OLeHKH:

® Gce pacdemvl NpouU3BeoeHvl BepHO, 6blB0ObL 0OOCHOBANBI U NPAGUTLHO
apeymenmuposanvt — 50 banios;

® Gce pacuemvl NpouzseodeHvl 6epHo, 6blB00bI 0DOCHOBANEI, HO 6 Omeeme
ApUCYymcmseyiom  owubKlu, — CceUoemeIbCmsyiomyue o0  HeOOCMAmo4HOM
NOHUMAHUU HEKOMOPBIX pazoenog Kypca — 30-49 bainnos;

® pacuemuvl 8epHbL, HO APSYMEHMAYUs HeNoaHd wiu yacmudno neeepud — 10-
29 oannos;

® GepHO peuleHa MobKo Yacms 3a0anuil, apeymenmayus omcymemeyem — 1-9
Oannos;

® peutenus He geprvl wiu omcymemesyiom — 0 6annos.

[IK-4.3 TlpuMmeHseT CYHIECTBYIOWIEE WM  pa3pabOTaHHOE MPOrpPaMMHOE
oOecrnieueHue sl PELICHUs MPUKIAAHBIX 3a/1a4 CHCTEMHOTO aHAIn3a

dopma arTecTalMKi: BBHIMOJIHEHUE KypPCOBOM paboThl (IpaKkTHYeCKash YacThb:
IpPOrpaMMHasi peat3arus )
Crnoco0 arTecTanyy: NUCbMEHHBIH
Kputepnu OLeHKH:
® Gce pacdemvl NpouU3BeoeHvl BepHO, 6blB0ObL 0OOCHOBANBI U NPAGUTLHO
apeymenmuposanvl — 50 banios;
® Gce pacuemvl NpouzseoeHvl 6epHo, 6blB00bI 0DOCHOBANbI, HO 6 Omeeme
Npucymcmsyiom — owubKu, — ceuoemelbCmgylowue o0  HeOOCMAmo4HOM
NOHUMAHUU HEKOMOPBIX pazoenog Kypca — 30-49 bainnos;
® pacuemvl 8epHbL, HO APSYMEHMAYUs HeNoIHd wiu yacmudno neeepud — 10-
29 bannos;
® GepHo peuteHd MobKo Yacmy 3d0anuil, apeymenmayus omcymemeyem — 1-9
oannos;
® peutenus He geprvl wiu omcymemesyiom — 0 6annos.




V. Y4yebHO-MeTOANYECKOE N MH(POPMALIMOHHOE 06ecreyeHre ANCUNNINHLI
1) PekomeHayemas nutepartypa

a) OCHOBHas nmTeparypa:

1 AnBasdH, C. A. MeTofbl 3KOHOMETPUKK: YuebHuk / C.A. AiBa3sH;
MockoBckas LWKona sKoHomukn MIY wmm. M.B. JSlomoHocosa (MLUJ). -
Mocksa: Maructp: UH®PA-M, 2022. - 512 c. - ISBN. - TekcT:
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/document?id=399591

2. [esunacoH, P. O3BnAcoH, P. Teopus U MeTOAbl SKOHOMETPUKN: YUYEOHUK /
Paccen OasnacoH, Jkeimc I'. Mak-KWHHOH ; nep. € aHr/1. nog Hayd. peg. E.
. AHgpeeBoil. - Mocksa: M3patenbckuii gom «feno» PAHXulC, 2018. -
936 c. - (Akagemnyeckunin yyebHuk). - ISBN 978-5-7749-1205-6. - TekcT:
3NeKTPOHHbIN. - URL: https//znanium.com/catalog/document?id=356728

3. Crok, [. BeegeHue B akoHOMeTpuKyY / [. CTOK, M. YOTCOH; nep. C aHrn. ;
nog Hayd. ped. M.KO. TypyHueBoi. - Mocksa: W3patensckuii gom «[eno»
PAHXuUIC, 2015. - 864 c. - (Akagemuyeckuin yyebHuk). - ISBN 978-5-
7749-0865-3. - TekcT: 3NIEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1043159

4. OKOHOMeTpuKa: yyebHuk / K.B. banauH, B.H. bawnbikos, H.A. bpbl3ranos
n ap.; nof pen. B.b. YTkuHa. - 2-e u3a. - Mocksa: /13aaTenbCKo-TOprosas
Kopnopaums «Jawkos n K°», 2017. - 562 c. : un. - bubnvorp.: c. 473-477. -
ISBN 978-5-394-02145-9; To »>e [INeKTPOHHbIA pecypc]. - Pexum
poctyna: http://biblioclub.ru/index.php?page=book&id=452991

6) gonosiHUTeNbHaA NNTepaTypa:

1 WHTennekTyasbHbIA aHaM3 BPeMEHHbIX PALOB [SNEKTPOHHLIA pecypc]:
YuebHoe nocobue / H.I'. ApywkuHa, T.B. AdaHacbesa, W.I'. MNepdusbesa.
- M. 4 ®OPYM: UHOPA-M, 2012. - 160 c. - Pexum pocTyna:
http://znanium.com/go.php?id=249314

2. TumogeeB B.C. SkoHOMeTpuKa [OneKTpoHHbIN pecypc] : y4vebHuK / B.C.
Tumodpees, A.B. dagaeeHkos, B.1O. LLekonguH. - HoBocmoupek : HITY,
2014. - 345 c. : 1abn., rpad., cxem., un. - (YuebHukn HI'TY). - bubnwuorp.:
c. 306-312. - ISBN 978-5-7782-1222-0; To e [OneKTpOHHbIN pecypc]. -
Pexxum poctyna: http://biblioclub.ru/index.php?page=book&id=436285

3. DKOHOMeTpMKa [OneKTpoHHbIN pecypc]: y4ebHuK / B.A. Konemaes. - M. :
NH®PA-M, 2017. - 160 C. - Pexkum AocTyna:
http://znanium.com/go.php?id=768143

2) TMporpammHoe obecreyeHme
KoMnbloTepHbI Knacc hakynbTeTa NpUKIagHoNn MaTeMaTUKN 1
KNnoepHeTUKM Ne 46
(170002, TBepckas 06n., r.Teepb, Cagosblil nepeysnok, 4.35)



https://znanium.com/catalog/document?id=399591
https://znanium.com/catalog/document?id=356728
https://znanium.com/catalog/product/1043159
http://biblioclub.ru/index.php?page=book&id=452991
http://znanium.com/go.php?id=249314
http://biblioclub.ru/index.php?page=book&id=436285
http://znanium.com/go.php?id=768143

Adobe Acrobat Reader DC -
Russian
Apache Tomcat 8.0.27

Cadence SPB/OrCAD 16.6

GlassFish Server Open Source
Edition 4.1.1

Google Chrome

Java SE Development Kit 8 Update
45 (64-bit)

JetBrains PyCharm Community
Edition 4.5.3

JetBrains PyCharm Edu 3.0
Kaspersky Endpoint Security 10
ana Windows

Lazarus 1.4.0

Mathcad 15 M010

MATLAB R2012b

MHOroyHKUMOHa/bHbII

peaakTop ONLYOFFICE 6ecnnatH
oe IO

OC Linux Ubuntu 6ecnnaTtHoe MO
MiKTeX 2.9

MSXML 4.0 SP2 Parser and SDK
NetBeans IDE 8.0.2

NetBeans IDE 8.2

Notepad++

Oracle VM VirtualBox 5.0.2

Origin 8.1 Sr2

Python 3.1 pygame-1.9.1

Python 3.4 numpy-1.9.2

Python 3.4.3

Python 3.5.1 (Anaconda3 2.5.0 64-
bit)

WCF RIA Services V1.0 SP2
WinDjView 2.1

R Studio

Anaconda3 2019.07 (Python 3.7.3
64-bit)

6ecnnaTHo

6ecnnaTtHo

["OCyapCTBEHHbIN KOHTPAKT Ha NOCTaBKY
NNLEH3NOHHBIX NPOrPamMMHbIX NPOAYKTOB
103 - 'K/09 o1 15.06.2009

6ecnnaTHo
6ecnnaTHo

6ecnnaTHo

6ecnnaTHo

6ecnnaTHoO

AKT Ha nepefadvy npas K545 ot
16.12.2022

becnnaTHoO

AKT npegocTasneHus npas MCO0000027 ot
16.09.2011

AKT npegoctasneHna npas Ne Us000311 ot
25.09.2012

6ecnnaTHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

porosop Ne13918/M41 ot 24.09.2009 ¢
3A0 «Copt/larH Tpeiig»
6ecnnaTtHo

6ecnnaTtHo

6ecnnaTtHo

6ecnnaTHo

6ecnnaTHo
6ecnnaTHo
6ecnnaTHo

6ecnnaTHo

KoMnbloTepHbIli Knace hakynbTeTa NPUKNagHOA MaTeMaTUKM 1



KnbepHeTnKmM No 249
(170002, Teepckasa 06n., r.TBepb, CafoBbI Nepeynok, a4.35)

["OCY[apCTBEHHbIN KOHTPAKT Ha NOCTaBKY
Cadence SPB/OrCAD 16.6 JIMLEH3NOHHBIX NPOrpaMMHbIX NPOAYKTOB
103 - N'K/09 ot 15.06.2009
AKT npuema nepegayu no 4orosopy

FidesysBundle 1.4.43 x64 Ne02/12-13 oT 16.12.2013

Google Chrome 6ecnnaTHo

JetBrains PyCharm Community

Edition 4.5.3 becrinatHo

Kaspersky Endpoint Security 10 gna  AKT Ha nepegady npas NK545 ot
Windows 16.12.2022

Lazarus 1.4.0 6ecnnaTtHo

AKT npefocTasneHuns npas NCO0000027
ot 16.09.2011
AKT npegocTasneHuns npas Ne Us000311

Mathcad 15 M010

MATLAB R2012b

0T 25.09.2012

MiKTeX 2.9 6ecnnaTtHo

NetBeans IDE 8.0.2 becnnaTtHoO

Notepad++ 6ecnnaTtHo

OpenOffice 6ecnnaTtHoO

- orosop Ne13918/M41 ot 24.09.2009 c

Origin 8.1 5r2 Ig‘AO «8quTI'Ia|7|H Tpeng»
Python 3.4.3 6ecnnaTHo

Python 3.5.1 (Anaconda3 2.5.0 64 6

bit) ecrnnaTHo

R for Windows 3.3.2 6ecnnaTtHo

i AKT npuema-nepegaun Ne Tr024185 ot
STATGRAPHICS Centurion XVL.11 08.07.2010
MHOro(hyHKUMOHA/TbHbIN

peaakTop ONLYOFFICE 6ecrinatHo  6ecnnaTHO
ello

OC Linux Ubuntu 6ecnnatHoe NO 6ecnnaTtHo

3) CoBpeMeHHble NpogeccMoHasbHble 6a3bl 4aHHbIX U MHPOPMALNOHHbIE
CNpaBOYHbIE CUCTEMDI

1 3BC «ZNANIUM.COM» www.znanium.com;

2. ObC «¥YHuBepcutetckasa 6ubnnoteka oHnanH» https://biblioclub.ru/;
3. 9BC «JlaHb» http://e.lanbook.com.

4) TepeyeHb pecypcoB NHHOPMALMOHHO-TENEKOMMYHWKALMOHHOM ceTh «/H-
TEPHET», HEOOXOAUMbIX 1715 OCBOEHUS ANCLIUMNHbI


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/

1) http:/Amww.quantile.ru/06/06-AT.pdf- crtatbs C. AHatonbeBa u A.Llbinnakosa
«COBETbI N3yYatoLLMM 3IKOHOMETPUKY. ['ie HaNTW AaHHbIE B CETU?»

2) http://ecsocman.hse.ru/text/20293041/- ®enepanbHbIi 06pa3oBaTe/IbHbIA NOPTAT
IACM: DKOoHOMeTpUYecKas CTpaHN4Ka

VI. MeToanueckme MaTepuasbl 4151 00yHatOLLIMXCS MO OCBOEHNIO AUCLIMINHDI

B camocToOoAaTenbHyto paboTy CTYAEHTA BXOAUT
* M3yYeHMe OCHOBHOW 1 AONOHUTENBHON YYeBOHON MTepaTypbl MO Kypcy;
* BbINO/IHEHNE AOMALLHWUX 3aaHNIA;
* BbINO/IHEHME pacyeTHO-rpadnyeckoin paboTol;
* [oAroToBKa K MOAY/AM N 3K3aMEHY.

Py6eXkHOM (hopMOi1 KOHTPONSA YCNeBaeMOCTM CTYEHTOB SIBMISIETCS IK3aMEH.
TeKyLWNin KOHTPOMb OCYLLECTBNAETCA MO 3afaHuAM, MNpeAaHa3HauYeHHbIM a1
CaMOCTOATE/NIbHOIO  BbIMO/THEHUS.

NpOMEXYTOUHbIA  KOHTPO/Ib  BK/WO4YaeT 2  MWUCbMEHHble  paboTbl W
OCYLLECTBNISIETCA B npouecce 00y4yeHWs B  COOTBETCTBMM CO  CpOKamu,
YCTaHOB/IEHHbIMW  Y4ebHbIM MnaHoMm. [lo ero pesynbTataM MPOCTaBNAKTCA
TekyLme 6annbl B y4eTHbIX BEOMOCTAX, KOTOPbIE BeAET NpenoaaBateb.

Pe3ynbTupytloLLas oLeHKa 3a CeMecTp CK/aablBaeTcs u3
* TeKylLLero pybe>xxHoro KOHTpoNs;
e CaMOCTOATEe/bHOW PaboThbl CTYLEHTOB;
* 3K3aMeHaLMOHHOW OLEHKW.

PacnpeaeneHvie 6an10B N0 KaXAOMY MOAYMO WU PyGeXXHOMY KOHTPOSHO
BbIFNSANT CReayOLLM 06Pa3oM:

Copep>kaHve paboThbl Mogyns 1 Mogaynsb 2
KoHTponbHas pabota 20 20
PIP 20
JK3ameH 40

Bonpockl K 3K3aMeHy.

Knaccuyeckas HopMasibHas MHeHas perpeccMoHHas Mofesb.

MeToa, HaMMeHbLUNX KBapaToB.

MeToz HanbonbLLero npasLonosooms.

CsoiictBa oueHoK MHK npun BbINOMHEHNW NPEANONOXKEHNA KNaCcCUYECKOM
HOPMaJIbHOW JIMHENHON MOAENN perpeccum.

ABTOKOppenauuns u ee nocneacTeums.

MeToAbl BbISBNIEHUSA aBTOKOPPENALNNA.

OueHKa Mojeneii B MPUCYTCTBMM aBTOKOPPENALMNA.

BpemeHHoin psg. CTaumoHapHble M HeCTauMOHapHble MOAENN BPEMEHHbIX

PAAOB.

HOWODN

© N o o


http://www.quantile.ru/06/06-AT.pdf
http://ecsocman.hse.ru/text/20293041/

9. ABTOKOPpENSIMOHHAS U YaCTHAS aBTOKOppensuuoHHas GyHkuuu. CucreMa
ypaBHeHuit FOma-Yonkepa.

10.ITpoueccel AR(p) 1 ux cBoiicTBa.

11.ITpoueccel MA(Q) 1 BX CBOICTBA.

12.ITpoueccet ARMA(p,q) 1 BX CBOWCTBA.

13.ITpoueccet ARMA(p,q): naeHTH(pMKaLKsl, OLICHKA, MPOBEPKA aJ€KBATHOCTH.

14 Monmenmn ¢ pacOpeAc/ICHHbIMM  JIaTAMU.  TOJUHOMHUAJIbHBIA W
TEOMETPUYECKHUE JIarH.

15.I1peobpazoBanue Koiika.

16.I1porno3upoBanue ¢ nomombsio ARMA(p,q) Moaene.

17.JIo>xHas perpeccusl.

18. TpenaoBo-cTanioHapHble U U PepeHIMATbEHO-CTALMOHAHBIE BPEMEHHBIE
PSLABL.

19. ARIMA(p,d,q) Mmoaenu u ux CBOMCTBA.

20.Kpurepuii uku-Dynnepa.

21 Kpurepuii ®ununca-IIeppona.

22 KouHTterpanus: ONpeaeIeHUE U CMBICTIOBAs MHTEPIPETALIHS.

23.JIByxmiaroBas npoueaypa Surna-1 penkepa.

24 BekTopHas MOJIENb ABTOPETPECHH: ONPEICICHHAE, CBOMCTBA, BAIBI, METO/IbI
OLICHKH.

25.DOyHKIUKU OTKIUKA U PYHKIMH PA3I0KEHUS JIMCIIEPCHH.

26.1IpuuruHHOCTE.

27 BeKTOpHAs MoJeNb Koppekimn omnoku. Tect MoxaHcena.

28. PSS-TecT HAa KOMHTETPALUIO.

Tunoesie 3a0auu Ha MOOY.1b

MogayJs 1.

1))

2)

3)

CnyuaiiHblii Tiporiece {¥; } uMeeT cieayrommii BUA: ¥; =0,1Y,_ +0,4Y,_, +&;, T1€e
{e,} — Oemeiii mym. IIpoBepuTH NPOIECC HA CTAMOHAPHOCTH. Haiitu

MAaTEMATHYECKOE OKUAAHHWE, MUCHEPCHI0 M  KOPPEISLHUOHHYIO (YHKIIUIO
npouecca. HaiiTu 3HayeHHMss 4YacTHOHW aBTOKOppP. (yHKUMU, 4 =123

[IpencraBuTh POLECC B BUAEC MA(w) - MOJICIIH.

Haiitu mapameTpsl p,q 1 KO3DPUIMEHTHI ¢, ¢s,..., pp 1 0y, 0,,..., 0, MOICTH

ARMA(p, q), €CIIU U3BECTHBI 3HAYCHHUS @1 =13/14, ¢p =—0,4, U @y =0, s >3

€r0 YaCTHOW aBTOKOPP. PyHKLIHH.
Yy =1 ey,
Ilycte Y, U Y,, nBa HE3aBUCUMBIX AR(l) — mpolLecca: rae
Yor =@2Yor1 + &1,
e} {62} — HesaBucHMBIE Genbie mryMBl. [10Ka3aTh, 9TO MPOIece Yz, =1y, + ¥y

€CTb ARMA(2,1) — mpouecc.

MoayJs 2.



I. Tlo maHHBIM O >KMJIMILHOM CTPOMTENBCTBE B YACTHOM CEKTOPE B AHITIMM B
nepuoa ¢ 1948 no 1984 roael ObIM MOMYYEHBI CIEAYOIINAE PE3YIBTATHI
AX; =31.03-0.188 X,_| +u,
(se) = (12.50) (0.080)
DW =0.235

1. Ha ocCHOBaHMM TMOJIYYEHHBIX PE3YJBTATOB MOXKHO JIA CAENATh  BBIBOJ O
CTALMOHAPHOCTH M3Yy4acMOr0 BPEMEHHOTO psaa? ApPryMEHTUPYHATE CBOM
OTBET.

2. PaccmarpuBacMoe ypaBHEHHME HE COIACP)KAT AyTMEHTUPOBAHHBIX 4YJIEHOB. B
KaKOM CJIydae MOKET MOHAN00UThCA UX J00aBieHue? UTo MOXKHO CKa3arhb Mpo
PAaCCMOTPEHHYI) PETPECCUI0, €CIU  MPUHATH BO BHUMAHHUE CIIECAYIOLIUE
PE3YJIbTATHL:

ADF cmamucmura Konuuecmso F - cmamucmuxa ons
onst AX, ayemeHmuposanvLx nposepru Ha
YneHo8( Ax;_1,...,Ax;_y ) | asmoxoppensayuro 0o 5%
NOpsIOKd
-1.35 0 23.13*
-2.57 1 17.31*
-3.13 2 1.63
-2.90 3 1.41

3ameuyanue: * 03HAyacT, YToO [ - CTATUCTHKA 3HaYMMa Ha 5% ypOBHE

3. PaccMOTpUM CJICAYIONIEE PErPECCHOHHOE YPABHEHHUE!
A2X, =476-139X, 1 +0.313 A2X, | + z,
(se) = (5.06) (0.236)  (0.163)
DW =1,987

Ha ocHOBE MOJTyueHHBIX PE3y/IbTATOB, CIENATh BHIBOJI O MOPSIKE MHTETPHPOBAHMSI
M3y4aeMoro psja.

II.  PaccmarpuBaercs crnenyromas VAR(2) moaens
y,=02+0.1%y, —02%x,+0.006*%y,, —0.01%x,_, +&,

X, =0.8-0203%y, +0.5%x +0.03*y,_ —0.02%x _ +&,’
5 | 0.16
rac Marpuia KoBapuanun OIHI/I6OK x= 0.16 1 .

Brinmucars peKypCcUMBHYIO M NPUBEACHHYI0O VAR M HallTM MaTpuily KOBapuauui
OMUOOK B COOTBETCTBYFOLIMX MOJESX.

Memoouueckue yka3anusa 0714 6bINOJIHEHUA PACUEMHO-2papuueckoi padbomol



Tema

AHanu3 BpeMEHHBIX pa10B. Bapuant Ne...

1.

3axanue.

Cmayuonapnvie ARMA(p,q) mooenu u ux cgoiicmaa.

No OO Hupekcer
Bapunanra
1 HWBanos Mean MBanosuu | DINDUS, NASA100,FTSE100

Hccnenyercss TMHaMUKa OOMEHHOTO Kypca BaJFOTBI.

1

2)

3)

4)

5)

CrenepupoBath psijl 10XOIHOCTEH IJis BHIOPAHHOK BaJItOTHI IO (popmyJie:
rety =lny; =Iny, ,
I€ y; - TEKYIIMNA KyPC BBIOPAHHOM BATFOTHI.

BBIYMCIUTE OCHOBHBIE YHWCJIOBBIE CTAaTHCTUKH, BKJIKOYAs ACCHMETPHIO U
KO3 ((PUIMEHT 3KCIecca W MOCTPOUTh THCTOTpamMmy. [IpoBecTr aHalu3 TaHHBIX
HA HOpPMalbHOCTh. [locTpouTh rpaduku KBaHTWICH JUIS HOPMAJIBHOTO
pacripeaeneHus U pacnpencneHus CThIOJICHTA.

Boiunciute 3HaueHus ACF u PACF u Q — craructuku. [IpoBeputh Ha
3HAYUMOCTh C TOMOIIBI) JOBEPUTEIBHBIX TpaHUl] U KpuTepus CTBIOJEHTA.
OnpenenuTh BO3MOXHBIE MOpsaku moaenu ARMA(p,q).

[TpoBectn oneHKY BO3MOXHBIX Mojeneid tuna ARMA(p,q)/GARCH, (B3sTh
p,q <4) ¥ CPABHUTH PE3YJIbTATHl MO 3HAYECHUIO HHPOPMAILIMOHHBIX KPUTEPHEB.
BriOpare HamTydmme(yro) MOJENH MO 3HAYCHUIO HHPOPMALIMOHHBIX KPUTEPUEB
YW TPOBEPUTH KAYECTBO TMOATOHKH: 3HAYMMOCTH IMAPAMETPOB, OTCYTCTBHE
ABTOKOPPEISALMHU B OCTATKAX MOACIIN, HOPMAJIbHOCTb.

Beruncnure BenuuuHy kKpurepus Ilockurra — Tpumeitna. M onpeaenuts
nopThenu JIydmux Moaeseh mo o6onum kputepusMm. [IpoBecTr OLEHKY TyUIInAX
Mozenel  BBIOPAHHBIX Mozene mo o0omM  KputepusMm. Beimucars
XapaKTePUCTHUECKAE YPABHEHWUS W HAaWTH KOpHH. lIpoBeputh psg  Ha
CTAllMOHAPHOCTh. Ecny BRIOMPArOTCS pa3Hble MOACITN CPABHHUTH WX MOBEIACHHE
KPaTKOCPOYHOE U JOJATOCPOYHOE.

2. Hecmayuonapmuwie ARMA(p,q) mooenu u ux ceoiicmaa.

No OO Hupekcer
Bapuanra
1 HWBanos Mean MBanosuu | DINDUS, NASA100,FTSE100

1. JIns 3amaHHOrO BPEMEHHOTO psfa NMPOBEPUTH THIIOTE3Y O CYLIECTBOBAHWM

€AMHUYHOTO KOPHS. BBISICHUTH MOPSIIOK MHTETPALIMU 3alaHHOTO BPEMEHHOTO
psapa. O6ocHoBaTh BeIOOP crienndukanyu tecta Jukku -Oynnepa. Beraenuts
JETEPMUHUPOBAHHBI TPEHM, €CIAM OH €CTh, W BBINKMCATh €r0 ypaBHEHHUE.



OO0oCHOBaTh BKIIFOUEHUE JIAarMPOBAHHBIX 3HAYCHHN 3aBUCUMOM MEPEMEHHOIA.
SIBRSOTCS M PE3yJIbTAThI OLICHKH OJJMHAKOBBIMU HA BCEM MEPUOE?

2. Jlnsg 3amaHHBIX JBYX PSAAOB TPOBECTH AHAIA3 KOWMHTETPUPYEMOCTH IO
meronojorun ['penskepa. OOOCHOBATh BBHIOOp MOJACAW.  SIBISIOTCS JiK
PE3yAbTaThl OLICHKH OJJMHAKOBBIMU HA BCEM MEPHOE?

3. Jlng 3amaHHOr0 Habopa BPEMEHHBIX PSAJOB MPOBECTH OLICHKY MOJECTH
BEKTOpHOH  aBToperpeccur. OOOCHOBaTh BBIOOP MOPsSAKA  MOACIH.
[TocmoTpeTh  (QYHKIMM  OTKIMKA,  PA3JIOKECHHE  JUCHEPCMUM U
NPOKOMMEHTHPOBaTh  pe3yabTarbl.  [IpoBecTM  aHanmu3  B3aMMOCBSI3U
NEPEMEHHBIX, U3y4asl MPUYMHHOCTh N0 [ peHkepy. SBASIOTCS M pe3ysbTaThl
OLICHKH YCTOWYMBBIMH (OIMHAKOBBIMH HA BCEM NEPUOAE)?

4. TlocTtpouth MNPOTrHO3 OYyAyWIEro 3HAYEHUS Kypca (PUHAHCOBOTO AaKTHUBA C
nomMouipo pazmuuHeix moaenei (RW, AR, VAR), onennts ommOKkn nmporaosa
Y CPABHUTH MPEICKA3ATENBHYIO CHITy MOACTIEH.

5. Jlnsg 3agaHHBIX TPEX PSAAOB NPOBECTH AHAIM3 KOMHTEIPUPYEMOCTH IO
meTonosiorni MoxaHCceHa U MPOBECTH OLICHKY MOJENIA BEKTOPHOW KOPPEKLUH
OLIAOKH.

6. IlpoaHanu3upoBaTh NOJYUYEHHBIEC PE3YIIbTATHI.

Ounenka 3a padory.

[To pe3ynapraraM BbINOJHEHUS PAOOTBl MPOBOAMTCA COOECEIOBAHHE CO
CTYJICHTAMH, B XOJI€ KOTOPOrO MPOBEPSETCS CTENEHb BIAJEHHUS TEOPETUUECKUM
MaTepuagioM, HEOOXOJIMMBIM Il BBIMNOJIHEHUS PabOTBl M CTENEHb BJIAJCHUS
OCHOBHBIMM METOJAMH, MPUMEHSIEMbIMU NpPU PEUICHUU 33724 MaTeMaTU4YEeCKOU
cTaTuCTUKK. MTOroBas OLIEHKA BBICTABJIAETCS C  YYETOM  PE3yJIbTaToOB
colece1oBaHusl.

VII. MaTepuajibHO-TEXHHYECKOEe 00ecreueHne

VY4eOHas ayauTopus JUisl MPOBEICHUS 3aHITHIA Habop yueOHoit
JIEKIIMOHHOTO THUMA, 3aHATUI CEMUHAPCKOIO TUMA, | MeOEH, MeJToBast
KyPCOBOT'O MPOCKTUPOBAHUS (BBIMOTHEHUS JI0CKa

KYyPCOBBIX PadoT), TPYNIOBBIX U WHIWBU Y AJTbHBIX
KOHCYJIbTAlMi{, TEKYIIETO KOHTPOJS U
NPOMEKYTOUHOM arTecTanyu, Y4eOHas ay IuTOpus
Ne 310

(170002, TBepckas obnactb, . TBeps, mep.
CanoBsblii, 1.35)

Y4eOHas ayauTopus Juisl IPOBEICHUS 3aHATHI Habop yueOHoit
JIEKIIMOHHOTO THUMA, 3aHATUI CEMUHAPCKOIO TUMA, | MeOenH,
KyPCOBOT'O MPOEKTUPOBAHUS (BBIMOTHEHUS JKpaH,

KYPCOBBIX PadoT), TPYMIOBbIX U MHAWBUAIYAJIBHBIX | TPOEKTOP.
KOHCYJIBTALMM, TEKYILErO KOHTPOJIS U
NPOMEKYTOUHOM arrecTanyu, Y4ueOHas ay IuTOpHst




Ne 205

(170002, Teepckas obnactb, r.Teepb, nep.
Cagosblin, 4.35)

YuebHas ayanTopus 4Nns NpoBeLeHNs 3aHATUIA
NEeKUMOHHOr0 TUMa, 3aHATUIA CEMUHAPCKOro TuMa,
KYPCOBOI0 MPOEKTUPOBaHNA (BbIMOTHEHNSA
KYPCOBbIX paboT), rpynnoBbIX U UHAMBUAYA/bHbIX
KOHCY/NbTaLMiA, TEKYLLEro KOHTPONA U
MPOMEXYTOUHOI aTTecTaumm, YyebHas ayautopus
Ne 318

(170002, Teepckas obnactb, r.Teepb, nep.
Cagosblit, 4.35)

YuebHas ayanTopus 4Nns NPoBeLeHNs 3aHATUIA
NEeKUMOHHOI0 TUMa, 3aHATUIA CEMUHAPCKOro TuMa,
KYPCOBOI0 MPOEKTUPOBaHNA (BbIMOSIHEHNSA
KYPCOBbIX paboT), rpynnoBbIX U UHAMBUAYA/bHbIX
KOHCY/NbTaUMiA, TEKYLLEro KOHTPONSA U
MPOMEXYTOUHOI aTTecTaumm, YyebHas ayautopus
Ne 3n

(170002, Teepckas obnactb, r.Teepb, nep.
CagoBblit, 4.35)

Habop yuye6Hoi
mebenn,

3KpaH,
MPOeKTOp.

Habop yuye6Hoi
mebenu,

3KpaH,
KOMNbHOTEP,
MPOEKTOP,
MoY.

VI1I1. CBefieHMA 06 06HOBIEHMM paboyei NporpamMmmMbl UCUUNINHDI

O6HOB/EHHDbI pasaen OnuncaHue PeKBUSUTD|
Ne o [IOKYMEHTA,
oL paboyei nporpaMmmbl BHECEHHbIX \TBEpVBILIEND
ANCLNMNHDI N3MeHeHUI
N3MeHeHNs
1 l. 3. Obbem BobigeneHme yacos Ha Ot 29.10.2020
AUCUMNIHBI MPaKTUYECKYHO rofa, NPoOTOKO/
MOArOTOBKY Ne 3 yuyeHoro
coBseTa
(hakynbTeTa
2. Il. CopepxaHue BobigeneHune yacos Ha Ot 29.10.2020
AUCUMNINHDI, MPaKTUYECKYHO rofa, NPoOTOKO/
CTPYKTYPUPOBAHHOE M0 MOAroToBKY no temam  No 3 yyeHoro
Temam (pasgenam) ¢ coBeTa
yKa3aHneM OTBEAEHHOro Ha (hakynbTeTa
HUX KOMMYeCTBa
aKafleMMYEeCKMX Yacos U
BMA0B YYeOHbIX 3aHATUIA
3. 11. 2) NporpamMmmMmHoe BHeceHbl nsmeHeHna B OT 29.09.2022
obecrneyeHue nporpaMmMHoe roga, NPoOTOKO/
obecneyeHune Ne 2 yyeHoro

COBETa



4.

13. MarepuanbHo-
TeXHUYecKoe obecrneveHvie

11. 2) MNporpammMmHoe
obecneyeHmne

V. 1) PekomeHpyemas
nuntepartypa

BHeceHbl U3MeHEHNSA B

MaTtepuanbHo-
TEXHNYECKOe
obecneyeHne
ayauTopuia

BHeceHbl U3MeHEHNSA B

cnuncok Mo

OGHOBNEHNME CCbINIOK

Ha nuTepaTypy

(hakynbTeTa
Ot 29.09.2022
rofa, NPoOTOKO/
Ne 2 yyeHoro
coBeTa
(hakynbTeTa
Ot 24.08.2023
rofa, NPoOTOKO/
Ne 1yu4eHoro
coBseTa
(hakynbTeTa
Ot 24.08.2023
rofa, NPoOTOKO/
Ne 1yueHoro
coBseTa
(hakynbTeTa



