degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: AHanu3 BpEMEHHBIX PAJIOB
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: P.I'. Heiliues, crapmuii npenogaBareib

[Iporpamma obcyxaeHa Ha 3aceqanny Kadenpsl MAITMHHOTO 00yyeHus u nudpoBoi rymanutapuctuku 12.02.2024



Kypc mocedmeH aHanu3y BpPEMEHHBIX PSAOB,

AHHOTANMA

yaciadass OCHOBHOC BHHMMAHUC MCETOAAM MOIACIUPOBAHUA U

MPOTHO3UPOBAHUSI C TIOMOIIbIO KaK CTATHCTUYECKUX, TAK U OCHOBAHHBIX Ha MAIIMHHOM OOYYEHWH METOIOB.
OcBeniaroTcs OCHOBHBIE THIIBI MOZICNIEH BPEMEHHBIX psAoB, Takne kak AR, MA, ARMA u ARIMA, a Takxe
Oosiee cIOXHBIE TOAXOMABI, BKIoUasi BekTopHbie aBroperpeccuu (VAR). OTnenbHOe BHUMaHHE YIENSIeTCs

nmoaxogaM Ha OCHOBE MCTOJOB Fﬂy6OKOFO 06yquH${.

Kpr TAKIKC OXBATbIBACT MCTOJAbI ITPOBCPKHU

CTALMOHAPHOCTH, PA3JINYHBIC TEXHUKHU CITIAKUBAHUS M JJEKOMIIO3UIIMHM BpeMEHHBIX psi1oB. Ocoboe BHUMaHNE
YOENSETCsl TMPaKTUYECKOMY MPUMEHEHHIO pacCMaTPUBAaEMBIX METOAOB Uil co3daHus 3((EeKTUBHBIX
nporHoctuueckux mopenedl. Kype mnpeamonaraer Hamuuue 0a30BBIX 3HAHUM B 0OJNIACTH CTATHCTHKH U

MPOrpaMMHPOBAHUSI.

1. leau u 3apa4u

eap AUCUMNIMHBI

- II03HAKOMUTH C OCHOBHBIMH CBOMCTBaMHM BPCMCHHBIX PAA0B U CHy‘lafIHI:IX OponCCCOB;

- HOpCAOoCTaBUTHb HpaKTI/I‘leCKI/Iﬁ OIIBIT MCIIOJBb30BaHHUA CTAaTUCTHYCCKHMX MCTOJOB JJIsA aHallku3a

BPEMEHHBIX PSJI0B;

- Pa3BUTH HAaBbIKH IIPUMEHCHHS COBPEMCHHBIX IMOAXOA0B AJIsI IPOTrHO3UPOBAHUS BPEMCHHBIX PAIOB.

3agauu AU CHUILIHHBI

- Hay4YUTb CTYACHTOB OIICHMBATh CBOIMCTBAa BPEMEHHBIX PSJIOB (CTAMIOHAPHOCTH, NEPHOAUYHOCTH U

mp.);

- IPpCAOCTABUTH Ha60p MCTOAO0B IJId MPOTrHO3UPOBAHUA BPCMCHHBIX PAJOB C YUCTOM UX CBOﬁCTB;

- o0ecreuuTh CymeCTBeHHLIﬁ OIIBIT pa6OTBI C BPCMCHHBIMU PAJIaMU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CnocobeH aHalM3UpOBaTh MOCTABICHHYIO 3a1a4y,
HaMeyJaTh MyTH €€ peleHUs

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETHHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIE TpeOoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- IOCTAHOBKY 3aj1a4 KJIaCCHU(PUKAIINK U PETPECCUH HAa OCHOBE BPEMEHHBIX JIaHHBIX;

- MCTOJbI PCUHICHUA DTUX 3aaa4.

YMETb:



- (I)OpMYJ'II/IPOBaTB noAXOoAdIEe KPUTCPUUN Ka4CCTBA JIA YKAa3aHHBIX BBIIIC 3a/1a4,
- pCaJIM30BbIBATh PCHICHHUE HAa OCHOBC CTATUCTUYCCKUX WM OCHOBAHHBIX Ha MAalllMHHOM O6y‘IeHI/II/I
MCTOJOB C YUCTOM OFpaHI/I"IeHI/Iﬁ Ha CIIOKHOCTB.

BJIAJIETD:

- OCHOBHBIMHM HPOTPaMMHBIMU CHCTEMaMH Uil PabOThl ¢ BPEMEHHBIMU PSAAAMH BMECTE C JAPYTUMH
WHCTPYMEHTaMH aHAJIM3a JaHHBIX.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OcHOBBI BPEMEHHBIX psizoB u 6 6 6
CTallMOHAPHOCTb.
2 [IpornosupoBaHue U CIIaKUBaHUE. 6 6 6
3 Pacmmpennbsie Monenu M MHTEPBAJIbHBIC 6 6 6
HPOTHO3BI.
4 MammHHOe o0ydeHHe U IIyOoKoe 6 6 6
oOy4eHue AJ1s1 BpEMEHHBIX PSIIOB.
5 Tpancdopmepsl U OOHapYKEHHUE CMEHBI 6 6 6
pexxuma.
Nroro yacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 5 (Ocennmii)
1. OCHOBBI BpEMEHHBIX PSIIOB U CTAIlHOHAPHOCTb.

BBoaHbIe MOHATHSI BPEMEHHBIX PSJIOB, BKJIIOYasi aBroperpeccoHHble (AR) U ckomp3smue cpeaHue
(MA) mnpomeccel. O6cyxnenune ¢ynkiun arokoppersiiuu (ACF) u cralmoHapHOCTH, BKITIOYast
TECTHI Ha CTAI[MOHAPHOCTb, TAKHE KaK paclMpeHHbId TecT Juku-Dymepa.

2. HpOFHO3I/IpOBaHI/IC " CIVIa’KMBAaHHUEC.

Paznuunpie meronmbl mporHozupoBaHus, BkIodas ARIMA u ero oueHKH, a TakKe MEeTOJbI
CIIIaXXHBaHUS, Kak MA CIMaXXMBaHME M O3KCIIOHCHUWAIbHOE CIlIa)kuBaHue. Bkiodaer B cels
M3y4YeHHE JEKOMITO3UIIMU BPEMEHHBIX pAI0B, Takoi kak STL, u cpasHenune ETS u ARIMA.

3. PaciiupeHHble MOAEIU U UHTEPBAJIbHbIE IPOTHO3BI.




O030p TNPEAVKTUBHBIX WHTEPBAIIOB U Ooyiee CIOXHBIX Momener, takux kak ARCH, VAR u
HeJMHEeHHasi aBToperpeccus. PaccMoTpeHue MOJIETMPOBaHUsl CTPYKTYPHBIX U3MEHEHUH M CIIOXKHBIX
CE30HHOCTEH ¢ UCIOJIb30BaHNEM TaKUX HHCTPYMEHTOB, Kak Prophet, Neural Pro.

4. MammHHOe 00y4eHue 1 Iy0okoe o0ydeHre Al BpEMEHHBIX PsIIOB.

[IpumeHeHne MamMHHOTO OOy4YeHHs, BKJIIOYAs M3BJICUCHUE IPU3HAKOB, KPOCC-BAIUAALMIO H
mpeacTaBieHre 00yueHHsl CIeUUalbHO JJIs BPEMEHHBIX psiioB. BBenenue B miyOokue oOydaromue
mojenu, Takue kak RNN, LSTM u CNN, ¢ nemoHncTparnusmu Ha PyTorch u apyrux ruatrgopmax.

5. Tpancdopmepsl 1 0OHApY)KEHHE CMEHBI PEXKIMA.

[TonpoGHOe w3yueHue TpaHCHOPMEPOB, BKIIOYAS CIIOCOOBI TOBBIMICHHUS WX 3((HEKTUBHOCTH, UX
MpPUMEHEHNE K BPEMEHHBIM psjgaM. Takke paccMaTpUBAIOTCS METOABI OOHApYKEHHsI U3MEHEHUH B
pacupeneeHnn JaHHBIX 71 BpEMEHHBIX PSOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsl, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jlureparypa Ha kadeape:
1. Mamunanoe obyuenue [ Teker]/X. bpunk, [Ix. Puaapac, M. @esepond, Real-World Machine
Learning, -CII6., ITutep, 2017
2. Python u mammunOoe 00yuenue [Tekct] = Python Machine Learning : kpaiiHe HeoOXoMIMOE H3/IaHUE
110 HOBEHIIeH npeicKka3aTebHON aHAIUTHKE U1 0osiee TITyOOKOT0 MOHUMAaHUS METOI0IOT U
MammHHoro obydenus / C. Pamka; nep. ¢ anm. A. B. Jlorynosa .— M. : IIMK Ilpecc, 2017 .— 418 c.:
nn. - lpenm. ykas.: ¢. 408-417. - 200 ax3. - ISBN 978-5-97060-409-0 (8 nep.) .— I[lomHEbri1 TekeT
(Joctyn u3z cetu MOTU / Ynanennslit foctym).

JomnonHurensHas auTeparypa
Jlureparypa na kadenpe:
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanus [Tekcr] / B. B. Boiorus ;
Mock. ¢u3.-TexH. uH-T (roc. YH-T), JIab. CTPyKTYpHBIX METOJIOB aHAJIN3a JAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Uu-t npobnem nepenaun nndopmanuu uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://github.com/girafe-ai
8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO

npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnusax ucnosb3yeTcsi KOMIBIOTEP W MYJIBTHMEAMUHOE 000pya0BaHue (TIPOCKTOP, 3BYKOBAsI
cucTema),

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJIHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEL TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- BEJICHUS KOHCIIEKTA B XOJI€ JICKIIMOHHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHLHOU U ayTUTOPHOU PabOTHI CTY/IEHTA;

- CBOCBPEMEHHOM CJ1au MPETIOIaBaTEINI0 3aJaHHi 110 ayANTOPHBIM BUAaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 CriocobeH npuMeHsTh HAMEUATh TIyTH €€ PENICHUs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

NPOQECCHOHATBHON ESTETHHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeATeNbHOCTH, coOMoast |o0ecreueHre Uil pEUIeHUs  HAay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MPOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIIUIA
B pesynbrare n3yueHus AUCHMIUIMHBI « AHAIIN3 BPEMEHHBIX PAJI0B» 00Y4aOMIUNCS JOIKEH:

3HATb:

- IOCTAaHOBKY 3a1a4 KJ'IaCCI/I(I)I/IKaL[I/II/I " perpeCCumr Ha OCHOBC BPCMCHHbBIX JTaHHBIX;
- METOAbI PCUHICHUS OTUX 3ada4q.

yMeTh:

- (hopMyIHPOBATH MOAXOSIINE KPUTSPUH KauecTBa AJIsl yKa3aHHBIX BBIIIE 3a71a4;
- peaJM30BBIBaTh pEIIEHHE HA OCHOBE CTATHCTUYECKHX HJIM OCHOBAHHBIX Ha MAIIMHHOM OOY4YE€HUHU
METO/I0B C Yy4€TOM OI'paHUUYEHUH Ha CJIOAKHOCTb.

BJIaJeTh:

- OCHOBHBIMU IIPOrpaMMHBIMU CUCTCMAMM IS pa6OTBI C BPCMCHHBIMU pAAaMUu BMCCTC C APYTUMH
HWHCTPYMEHTAMU aHaJIn3a JaHHbIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Cnabas ¥ cuiIbHAS CTAIIMOHAPHOCTh BPEMEHHBIX PAZ0B. TPeH I, CE30HHOCTh, IIUKJIBL.
2. Onpenenearie AR npornecca, ycioBus craiiuonapaoct. AK®, ee rpaduueckoe npecTaBicHUE.
3. Ompenenenrie MA mporiecca, YCIOBHS CTallHOHAPHOCTH.

4. SARIMAX, 06a30Bble 3J€MEHTHI, MEPBOHAYAIbHAS OLIEHKA THIIEPHIapaMeTPOB C HCIOJIb30BaHHEM
AK®, YAK®D. Beibop mozaen.

5. HeoOxomuMmble 1 ’xKeJlaeMbIe CBOMCTBA OCTATKOB.

6. DKCIIOHEHIAIILHOE CIIIAXXUBAHUE: UJies, 0a30BbIC DIIEMEHTHI, BLIOOP MOJICIIH.

7. Monenmu ARCH u GARCH. Monens VAR. Kycouno-nuneiinas NLAR. Facebook Prophet.
8. [Ipuznaku ans mamuHHOTO 00y4yeHus. Kpocc-Banmuaanus st BpeMEHHBIX PSIJIOB.

9. PexyppeHTHble HEMpOHHBIE CEeTH, NpeuMylllecTBa U Henoctarku. IlpenmyinecTBa M HeLOCTaTKU
LSTM.

10. CBeprouHble HEMPOHHBIE CETH AJISl BPEMEHHBIX PSIOB, IPEUMYIIECTBA U HEIOCTATKH, CPABHEHHUE C
RNN.




11. Mexanu3m BHuUMaHHA. TpaHchopMmepsl, MpeuMylnecTBa W HemocTarku. CTpaTermu CHUKECHUS
BPEMEHHOM M MPOCTPAHCTBEHHOM CIIOKHOCTH MeXaHW3Ma BHUMaHUs. TpaHc(opmeps! U1l BpeMEHHBIX
PSIOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

. Uro Takoe AR mporuecc, ycrnoBusi cTallioOHapHOCTH?

. Haiite onpenenearie AK®D u e€ rpadudueckoe mpeacTaBIcHHE.

. Kakue cyniecTByroT mpu3HaKy s MAITUHHOTO 00y4YeHHs?

. Jlaiite onpenenenue ans Kpoce-Banunayu as1st BpeMEHHBIX PSAIOB.

1
2
3
4
5. Kaxk onpenenuts HEOOXOMMBIE H KeJlaeMbIe CBOHCTBa OCTATKOB?
6. OCHOBHBIE CBOMICTBA BPEMEHHBIX PSOB.

7. PexyppeHTHbIE HEHPOHHBIE CETH, UX IIPEUMYILIECTBA U HEAOCTATKHU.
8. Uto takoe Tpanchopmepsi?

9. Uto Takoe rpaduueckoe npeacrasienne AOK?

1

0.Kakue cymiecTByIOT BUJIbI CBOMCTB OCTATKOB?

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mHOTHOCTBEIO W BOBpEeMs pELICHBI Bce 3afadn  0e3  OmMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 33134, PeaTn30BaHbl ONTUMAIIbHbBIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €JMHOM YJ00OUHTAEMOM CTHJIE.

Onenka "Otamuno" (9) - NONHOCTBIO M BOBpPEMsl pELICHbl Bce 3adaud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBaH I'PAMOTHBIN MOAXOA K PEIICHHUIO 337134, pealn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.
Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.

[IponemoHCcTpUpPOBaH I'PaMOTHBIN MOAXO K PEIICHUIO 3ajad.
Onenka "Xopomro" (7) - MOMHOCTEIO PENICHHI BCe 3a7a4u. J[omyIeHp! HeCyeCTBEeHHBIE OITHOKH.

Onenka "Xopomo" (6) -NOTHOCTHIO PEeIIeHO OOJIBIIMHCTBO 3a1a4. B HEKOTOPBIX 3aa4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4H PEIICHbI YACTUYHO.

Onenka "Xopoto" (5) - MOTHOCTBIO PEIIESHO JIBE TPETH 3a]iad. B HEKOTOPBIX 3a7a4ax JAOMYIICHBI U HE
UCHPAaBJICHbI OMNOKY, TNO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenabHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a1a4. B oCTaibHBIX
3ajiauax JOMYIICHBI U HE HCIIPABICHB ONIMOKH, THOO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBieTBopuTenbHO" (3) - MOTHOCTHIO PelIeHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1au.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OJHOMU 3a/1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHnpoBaHHbI 3a4eT MOXXET MPOBOIUTHCS 10 MTOraM TEKYyIIEH YCIIeBaeMOCTH M ClauH
3aJaHuil M APYTHX BUJIOB PadOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI W (WIH) IIyTeM
OpraHU3alyuH CIEIHATBHOTO OIPOCca, IPOBOJUMOTO B YCTHOU M (WJIM) NHCBMEHHOH (opMe.

[Tpu npoBeeHnu ycTHOTO AUddepeHInpoBaHHOrO 3aueTa o0yJaromemycs npegocrasisercs 30 MUHYT
Ha oAroToBKY. Orpoc 00y4aromerocsi He J0JHKEH MPEBbIMIaTh OHOTO aCTPOHOMUYECKOTO Yaca.

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMON JIMCIUILIHHBL, @ TaKXKe CIPaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHataMH.



