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AHHOTaUs

Jucuunnmza «MaTemMaTH4ecKkue METOIbl U MOJIEIN B HAYYHBIX MCCIIEIOBAHUSIX» BXOJUT
B 00pa3oBaTeiIbHYI0 NPOrpaMMy BBICIIETO OOpa30BaHHS — MPOrPaMMy MAarucTpaTypbl IO
HaIlpaBJICHUIO MOATOTOBKH/ criennanbHOCTH 13.04.02 «DeKTpOoIHEPTreTHKa U AIEKTPOTEXHUKAY
HanpaBlieHHOCTH «MEHEIKMEHT B JJICKTPOdHEpreTukey. Jucuurumaa peanusyercs kadeapoi
«Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

OIIK-1 «Cnocoben ¢opMynupoBaTh IeNM W 3aJa4d  HCCJICJAOBAHMS, BBISBIATH
MPUOPUTETHI PEIICHUS 33]1a4, BEIOUPATh KPUTSPUH OIICHKI)

OIIK-2 «CrnocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAaHMS, OICHUBATh H
MPEACTABISITH PE3YJIbTAThI BBIMOIHEHHON pabOThI»

[TK-1 «CnocoOHOCTh CaMOCTOSTEJIBHO OCYILIECTBIISATh HCCIIEIOBATEIIbCKYIO
JIeATEeIbHOCTh, aHAIM3UPOBATH U MPEJCTABISATh PE3YJIbTAThl HAYUHBIX HCCIIEIOBAHUI

ConepxaHve AUCHUIUIMHBI OXBAaTBIBAET KPYI BOIPOCOB, CBA3aHHBIX C AaHAIM30M
JUHAMUYECKOTO TOBEICHUS HEMTUHEWHBIX CHCTEM M TE€HEPUPYEMbIX WMHU CHTHAJIOB M Pa3IMYHBIX
METOA0B HETMHEWHOW AMHAMHKH, TIO3BOJISIFOIIUX OMPEIEIIATh TAKHE CBOWCTBA, KaK (PpaKTaTIbHOCTh U
PEKYPPEHTHOCTb 3TUX CUTHAJIOB.

[IpenogaBanye AUCUMIUIMHBI IPEIyCMaTPUBAET CleAyIoNe (OpPMbl OpraHU3alyi y4eOHOTO
npoIecca: 1eKyul, NpaKkmudecKue 3auamus, cCamocmosmenvhas paboma obyuarwezocs

. IIporpamMmoii AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
nonyueHue 00yYarWUMUCST HeOOXOOUMbIX 3HAHUL, VMEHUNl U HABbIKO8 8 001acmu NpuMeHeHus
Mamemamuyeckux Memooo8 HeIUHeUHol OUHAMUKU Ol AHANU3Ad PA3TUYHBIX  QUUYECKUX U
MEXHUYECKUX CUCMeM GKIIOYAS UX (DPAKMATbHbIE U PEKYPPEHMHble C8OUCMEA. .

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHus AMCHUILIMHBI OOYUYAIOUTUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMneTeHIMy U UHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMIA ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon n Koz u HaumeHoBaHMe HHAMKATOPA
HAaUMEHOBaHUE
KOMITETEHIIMH JOCTUKEHHS] KOMITETEHITUU
KOMTICTCHIINH
OIIK-1 Cnocoben
OpPMYJIHPOBATH
(popmyHp OIIK-1./1.3 BeIOMpaeT KpUTEpUN OLIEHKU
LeJH U 33]]a4d N
peleHus 3aaa4u npodeccuoHaibHON
UCCIIEJOBAHMUSI,
O6menpodeccruoHanbHbIE NeSATeTbHOCTH
BBISIBIISITD
KOMIIETEHLINU OHODHTCTEL OIIK-1./1.4 ymeeT miiaHupoBaTh MPOLIECC
pHop MOJICJIMPOBAHUS U BBIYUCIUTEIBHOTO
peleHus 3aaaq,
JKCIIEPUMEHTA
BbIOUpATh KPUTEPUU
OIICHKH
OIIK-2 Cnocoben
MPUMEHSITh
COBPEMEHHBIC
METO/IBI
. OIIK-2./1.1 BbIOUpaeT u mpuUMeHsIeT
O6menpodeccuoHanbHbIE | UCCICIOBAHMS,
HEO0OXOUMBIE METOJIbI UCCIIEOBAHUS TSI
KOMITETEHIIH OIICHUBATh U .
pelleHus: TOCTaBIeHHON 3a1aun
MIPEACTABISITh
pe3ynbTaThl
BBITTOJTHEHHOMN
paloThI
[TK-1 CnocobHOCTh
CaMOCTOSITEJIBHO
OCYIIECTBIISATh
uccaenosarenbekyo | [IK-1./1.2 camocTosATEbHO BBIOIHSAET
[Tpodeccuonanbuble JIeSITENIbHOCTb, WCCTIEOBAHUS U CO3JaeT MaTeMaTHUYECKUE
KOMIIETEHITHH aHaJIM3UpPOBATh U MoJIelH 00bEKTOB MPO(hecCHOHATHEHOM
MIPEACTABISITh NEesATeTbHOCTH
pe3ynbTaThl
HAy4YHBIX
HCCIICIOBAHU I

2. Mecro nucuumiauHsl B cTpykType OI1
JucuumnuHa 6a3upyeTcsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaroUMHCs B 00beMe
IpOoTrpaMMbl  BBICIIETO O0pa3oBaHMs, MOJYYEHHOTO 10 MOCTYIUIGHHS B MarucTtpaTrypy Io
JTAHHOMY HAaIlpaBJICHHUIO.

3HaHI/I${, IMOJIYYCHHBIC IIpU H3YUYCHUU MAaTCpuajia ﬂaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH




- MareMaTHuYeCKUE METO/IbI aHAJIU3a M CHHTE3a CII0XKHBIX CHCTEM
3. OO0BeM U TPYAOEMKOCTh AUCITUTLTHHBI
Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o

Bun yuebHO# paboTh Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu S) S)
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexmun (JI), (gac) 17 17
I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 17 17
qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEI (uac) (qac) (49ac) (qac) (qac)

Cemectp 1

Jlexuuss 1. PekyppeHTHOCTb Kak MpOSIBICHUE
J€TEPMUHUPOBAHHOCTH aHaAIM3UPYEMOrO
nporecca (rpaduueckoe IIpeJICTaBICHHE
MaTpHIIbl PEKYPPEHTHOCTH)

Jlexuus 2. TUnbl peKyppEeHTHBIX AUarpamm, Ux
IIOCTPOEHUE U aHAJIU3

Jlexuus 3. BeruncneHne YNCIIEHHBIX TOKa3aTenen
PEKYPPEHTHBIX AuarpaMm (Iokas3areib
JeTEPMUHU3MA, TUBEPreHIUHU, SHTPOIIUS
IUIOTHOCTH PEKYPPEHTHBIX BPEMEH)

Jlexuus 4. [TocTpoeHue rucTorpaMmsl
PEKYPPEHTHBIX BpEMEH




Pa3znen 2. AHAJIM3 COBMECTHBIX

PEKYPPEHTHOCTEH IBYX BPeMEHHBIX PSiI0B
Jleknus 5.IToctpoeHue u aHaIM3 COBMECTHOM
PEKYPPEHTHON JUarpaMMbl JBYX BPEMEHHBIX

PSIOB.

Jlexmus 6. Ouenka (a30Boi CHHXPOHU3AINUY Ha 6 6 25

OCHOBaHMH aHAJIN3a COBMECTHBIX
PEKYPPEHTHOCTEHN JBYX CUTHAJIOB.

Jlexums 7. Ananus Ga3oBoil CHHXpOHHU3ALNH
KOJIeOaHUH IBYX B3aUMOJICHCTBYIOIINX
Xa0TUYECKUX OCIHWJUISITOPOB U BIMSTHUE 1IyMa.

Pa3nen 3.@pakTajJbHbIi aHAJIN3 BpEeMEHHbIX

psijioB

Jlexuus 8. [lonarue GppakTaibHOCTH U
(bpakTanbHBII aHAIN3 BPEMEHHBIX PSIOB.
Orenka crenenn (ppakTaTbHOCTH BPEMEHHOTO
psijia METOIOM aHan3a (QIyKTyalui

OTHOCHUTCIIBHO TPCHAA.

Jlexuus 9. OueHka MyJIbTU(PPAKTATbHOCTH
CUTHAJIa METOJIOM aHaJIn3a (PIyKTyauui

OTHOCHUTCJIBHO TPCHIA.

OreHka CTeneHn MyIbTU(PAKTATLHOCTH CUTHAIOB
METOJIOM ITIOMCKAa MaKCUMYMOB MOJYJIEH BEUBIIET

KOX((HUITUEHTOB.

Uroro B cemecTpe:

17 17 74

Hroro 17 17 0 0 74

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJarolmuMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1A TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep pasnena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIIUMOHHBIX 3aHATUH

Paszpnen 1. PekyppeHTHBIH
AHAJIN3 BPEMEHHBIX PSAI0B

Jlexuus 1. PeKyppeHTHOCTB Kak MPOSIBICHUE
JETEPMUHUPOBAHHOCTH aHAIIM3UPYEMOTO IIpoLiecca
(rpaduyeckoe mpeacTaBICHHE MATPHUIIBI PEKYPPEHTHOCTH)
Jlexuus 2. Tunsl peKyppeHTHBIX JUarpamm, UX MOCTPOEHUE U
aHaJIn3
Jlexuus 3. BeruncineHne YNCIEHHBIX TOKA3aTelel peKyppEHTHBIX
nuarpamM (rmokasarelib JeTePMUHU3MA, JUBEPTeHITUH, SHTPOTIHS
IUIOTHOCTH PEKYPPEHTHBIX BPEMEH)

Jlexuus 4. IloctpoeHne ructorpaMmMbl pEKyppEHTHBIX BpEMEH

Pasznea 2. Anaans
COBMECTHBIX
PEeKYpPPEHTHOCTel ABYX
BpeMEHHBIX PSAI0B

Jlekuus S.IToctpoeHne u aHaIU3 COBMECTHOM PEKYPPEHTHOM
JIMarpaMMbl IByX BPEMEHHBIX PSI/IOB.
Jlexmus 6. Onienka ¢a30BOM CHHXPOHU3AIMN HA OCHOBAHUH

aHaJIM3a COBMECTHBIX PEKYPPEHTHOCTEH JABYX CUTHAJIOB.
Jlexuus 7. Ananu3 ¢pa3zoBoil CHHXPOHHM3AINH KOJIeOaHUN ABYX




aryma.

B3aHMOI[eI>'ICTBy10HIHx Xa0TUYCCKUX OCHUILIATOPOB U BIIUAHUC

Pazgen 3.@pakrajabHbIi

AHAJIU3 BPEMEHHbBIX PAAOB

BPEMEHHBIX PsAJIOB.

Jlexums 8. [TonsTre hpakTamsbHOCTH M GpaKTaIbHBIN aHAIN3

Onenka cteneHu (ppakTaaIbHOCTH BPEMEHHOT'O Psijia METOJ0M
aHanu3a QIIyKTyallii OTHOCUTEIBHO TPEHA.
Jlexuus 9. Ouenka MynbTU(GPAKTAIBHOCTH CUTHAJIA METOJIOM
aHanmu3a QIIyKTyallii OTHOCUTEIBHO TPEHA.

OreHka cTeneHn MyJIbTU()PAKTATHHOCTH CUTHAIIOB METOIOM

MOKCKa MAaKCUMYMOB MOJyJICH BeHBIEeT KO3 PHUIIMEHTOB.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATUN U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Templ MpakTUYECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoeMKoCTb,
(gac)

N3 Hux
MPaKTUYECKOU
MOJIMOTOBKH,
(dac)

No
pasnerna
JIMCLIAIT

JIAHBI

Cewmecrp 1

[TocTpoenue
PEKYPPEHTHOU
JUarpaMMsbl JIs
3a/IaHHOTO
BPEMEHHOI'O psifa U
€ro 3alIyMJIEHHOTO
BApUAHTA

Hanucanue
MPOTrPaMMBbl ¥ aHAJIU3

Onpenenenue
rokKaszaresei
PEKYPPEHTHBIX JHArpamMM
(mokazarenst
ACTCPMHUHNU3MA,
oKa3areJist
JTUBEPTCHITUH,
PEKYPPEHTHOTO BpeMsi)
JUTS 3aJaHHOTO
BPEMEHHOTO Psilia K €T0
3aITyMJICHHOTO BapHaHTa

Hanwncanne
MPOTPAMMBbI U aHAJIU3

Hoctpoenue
THCTOTPAaMMBI TUIOTHOCTH
PEKyPPEHTHBIX BpEMEH U

BBIUNCIICHUE SHTPOITUHI
IUIOTHOCTH
PEKypPPEHTHBIX BpeMeH
JUIS 33JAaHHOTO
BPEMEHHOTO Psijia ¥ €T0
3allyMJIEHHOTO BapuaHTa

Hanucanue
[IPOTPaMMBbI U aHAJIU3

ITocTpoenue coBMecTHOM
PEeKyppEeHTHOI
JUarpaMMBbl JIBYX
B3aUMO/ICHCTBYIOIMINX
Xa0THYECKHX
OCIHJLISITOPOB

Hamnucanue
MPOTPaMMBbl U aHAJIU3

AHanu3 ¢a3oBoit
CHHXPOHH3ALIUH
KoJIeOaHUH IBYyX

Hanwncanune
MPOTPaMMBbl M aHAJIU3




B3aHMOH€I>iCTByIOHIPIX
Xa0THUYCCKHUX
OCIUIIJIATOPOB

CpaBaenue (a3oBoit
CHHXPOHH3ALUH
KoJIeOaHUH IBYX

B3alMOJEHCTBYIOIUX

Xa0THYECKUX
OCHMJUIATOPOB 0€3 U NpH
HaJIMYHUHY IIyMa

Hanwncanue
MPOTPaMMBbl U aHAJIU3

AHanu3 cTeneHu
(pakTaabHOCTH
BPEMEHHOT'0 psijia
METOJIOM aHaJIN3a
brykryanuit
OTHOCHTEJIHO TPEHA.

Hanucanune
MporpaMMbl U aHAJIU3

AHanus cTeneHn
MYJIBTHPPAKTAIEHOCTH
BPEMEHHOT'0 psija
METOZOM aHAJIN3a
(haykryaruit
OTHOCHTEJILHO TPEHAA.

Hanucanue
MPOTPaMMbl U aHAJIU3

AHanu3 CTeneHH
MyJIbTH()PAKTATEHOCTH
BPEMEHHOT'0 psAaa
METOJIOM TOHCKa
MaKCHUMYMOB MOJyJIel

BeiiBieT K09 (HULHUEHTOB.

Hanwncanne
MPOTPAMMBbI U aHAJIU3

Bcero

17

4.4. JlabopaTropHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanme nabopaTtopHbix paboT

TpynoemMKkocTs,
(uac)

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOBaHHEe/ BHITTOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.

Tabnuna 7 — Bunbsl caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3




H3yueHne TeOpeTHIecKoro Marepuasia

muctmumael (TO) 37 37

Kypcopoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Jowmamaee 3ananue (J13) 37 37

Konrtpomnbusie pabotsl 3a04nnukoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

Bceero: 74 74

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHMA

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnuorpagduyeckas ccpuika OUOIMOTEKE
P (KpOMe 3JIeKTPOHHBIX SK3EMILISIPOB)

[1] JTockyToB A.YO., Muxaiinos A.C. Teopus
cII0KHBIX cucteM. Mxesck, 2007, 620 ¢

[2] Ivanov P.C., L.A. Amaral L. A,
Goldberger A.L., et al. Multifractality in
human heartbeat dynamics. Nature, 1999,
399:461—465

[3] bespyuko b.I1. Cmupnos /I.A.
Maremaruueckoe MOACIINMPOBAHUC U
XaoTudeckue BpeMeHHsbIe panabl. ['oc. YHI]
Komnemxk, Caparos, 2005, 320 ¢

[4] Kantz H., Schreiber T. Nonlinear Time
Series Analysis, 2002, Cambridge Univ.Press,
Cambridge

[5] Hu, J., Gao J. B., Wang X. S. Multifractal
analysis of sunspot time series: theeffects of
the 11-year cycle and Fourier truncation J Stat
Mech, 2009, P02066: 1-20.

[6] Mandelbrot B.B. The fractal geometry of
nature 1982, W.H. Freeman, San Francisco
[7] ITaBmoB A.H., Aanmenko B.C.
MynbTH(paKTalIbHBINA aHATH3 CIOKHBIX
curHaioB Ycrexu ¢gusndeckux Hayk, 2007,
177: 859.

[8] Peng C.K., Havlin S., Stanley H.E.,
Goldberger A.L. Quantification of scaling
exponents and crossover phenomena in
nonstationary heartbeat time series Chaos,




1995, 5, 1: 82- 87.

[9] Muzy J. F., Bacry E., Arneodo A.
Multifractal formalism for fractal signals: the
structure-function approach versus the
wavelet-transform modulus-maxima
method,Phys. Rev. E, 1993, 47: 875-884.
[10] Arneodo, E. Bacry, J. F. Muzy, The
thermodynamics of fractals revisited with
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7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

He npenycmotpeno

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp MPOrpaMMHOTO OOECIICUCHHMSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUILUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 KomnbrorepHast 1eKIMOHHAS ayIUTOPHUS

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS POMEKYTOYHON aTTeCTalluu

By npomexxyTodHON aTTecTanuu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIINI O00YJaloUIMMHCS MPUMEHSETCsT 5S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIIETCHITHIA

OlieHKa KOMIIETCHITHH

XapakreprucTrka chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIIUATM3UPOBAHHBIX MIOHITHM.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPIO YCBOMI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJ0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIrpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJIEE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




Og?galjzi zgeuﬁgﬂlgm XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
MaTepuana;
EEYIORIETRODHTEIEHOD | JOMYCKaeT  CYLIECTBEHHbIE  OIUOKA U HETOYHOCTH  TIpH
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHUPOBATh HAYUHbIE MOJOKECHHUS;
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.
Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa
Kon
Ne n/mn [TepeueHpb BOMPOCOB (3a71a4) A/ SK3aMeHa
WHIMKATOpa
1. Uto Takoe peKkyppeHTHas auarpamma v 4yeM otmiamyatorcs | OIIK-1./1.3
PEKYpPEHTHBIE AWArpaMMBbl IS 33JaHHOTO BPEMEHHOTO psija
U €ro 3alIyMJICHHOTO BapHaHTa?
2. Yro onpenenser noka3arenab JUBEPICHIMH U KaK €ro OIIK-1./1.4
ONPEJICTUTH ?
3. Kaxk onpenensercs sHTponus IIJIOTHOCTH PEKYPPEHTHBIX OIIK-2./1.1
BpeMeH?
4. BBIACHUTB, KaK 3aBUCUT PEKYpPPEHTHAs AMarpaMma oT IK-1.1.2
BCJIMYMHBI Jlara?
Bompocsr (3amaun) s 3auera / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera Kox
WHAMKATOpa
Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii TepedeHb BOITPOCOB ISl TECTOB

MaTeMaTHYECKON MOJICIIA TIPHHSTO HAa3bIBATh
1. ®opmanbHBIM OTUCAHHEM

2. BepOasbHBIM OITMCaHHEM

3. OOBEKTHBIM ONMKMCAHUEM

4. AHaTUTHYECKHUM OIKMCaHUEM

. Kon
Ne n/nt ITpumepHBIi epedeHb BONIPOCOB Il TECTOB
WHAWKATOpa
1 [IpencraBienne 00beKTa, SIBICHUS WIM IIpOIecca B BUJIE OIIK-1./1.3




2 Kpurepuii “ctpaHHOCTH” aTpakTopa: OIIK-1.11.4
1. ycToiunBOCTB TpaeKTOpUU

2. SKCIIOHEHLMAJIbHAs! HEYCTOMYNBOCTh TPACKTOPUU
3. HETIEPHOAMYHOCTH B 3aBUCIMOCTH OT BPEMEHHU

3 Jns uccnenoBanus CBI3e MEXAY CTATUCTUYECKUMU COBOKYITHOCTSIMU OIIK-2.J1.1
MIPUMEHSIOTCS. METO/Ibl aHAJIU3a
1. xoppenALMOHHOTrO

2. BEKTOPHOT'O

3. perpecCHOHHOTO

4, TUCTIepCUOHHOTO

4 OCHOBHBIE MPUHIUIIBI TITAHUPOBAHUS IKCIIEPUMEHTA IK-1.1.2
1. Crangaptuzanus
2. Banopuzanus

3. Permnkanus

4. Kanounusanus

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periamMeHTHpYOMUX TMOPSAOK W TMPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi O0yYarOIIUXCSl 0 OCBOCHUIO UCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTtepHuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOoro marepuaia. HasHaueHWE COBpEMEHHOU JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO0 U WHPOPMAITMOHHYIO (QyHKIMHU. JISKIHsS pacKphIBaeT MOHATHHHBIN anmapat
KOHKpETHOW o0JacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEIISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe MpodecCHOHATBLHO-IENOBBIX  KauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONyYeHWE 3HAHUHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH W TEXHHKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;




— HAYYUThCSI METOJIUYECKH 00padaThiBaTh MaTepuall (BBIACISATH TJIABHBIC MBICIU H
HOJIOKCHUSI, TPUXOIUTh K KOHKPETHBIM BBHIBOJAM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TI0Jy4E€HHE TOYHOTO ITOHUMAaHUsI BCEX HEOOXOAUMBIX TEPMHHOB M TIOHSTHIA.

JIeKUMOHHBI MaTepua; MOXET COIPOBOXKIATHCS —JAEMOHCTpAlMed  CIaiIoB U
UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTepHhaia IpPH MPOBEACHHUH KOPOTKHX JHUCKYCCHH 00
0COOCHHOCTSIX IIPUMEHEHHS OTISIBHBIX TEMATHK 110 JUCIHILUINHE.

11.2. Meroauueckue ykazaHus ISl OOyYaroIIUXCS 10 MPOXOXKICHHIO TMPAKTHYCCKUX
3aHITHH (eciu nPpedyCMOmMpPeHo Y4eOHbIM HIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATUE SIBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS T0JI PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCAa YYEOHBIX 3aJaHMl C LENbI0 YCBOSHHSI HAyYHO-TCOPETUYECKHX OCHOB Yy4eOHOU
JUCHUTUTMHBL, TPUOOPETEHNs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AECATEIBHOCTH.

Lesbro MpaKTUYECKOTO 3aHATHUS sl 00YUYaroIIerocs sIBISECTCS IPUBUTUE OOYUAIOIIIMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH IESTETFHOCTH 110 U3y4aeMOU AUCLIUIUINHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00yUYarOIIMMCS TIPAKTUYCCKUX 3aHATHI:

— 3aKpeIuvIeHue, YriayOJieHHe, pacIIUpeHHe M JIeTalu3alis 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH H3Y4YEeHHUS KOHKPETHOH yueOHOI
JVICIIATUTAHEI,

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWH JUIs
BBITTOJIHCHYSI 33 IaHHIA;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHusI.

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O MPOXO0KACHUIO CAaMOCTOSATEIHHON
paboTsl

B xone BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HoM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUS CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecrieynBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Metoauueckre yKazaHMsl [UIsi OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUTUINHBI.



11.5. Metoau4eckue ykazaHUs s OOy4YaIOUIUXCsS MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOyYalIIUMCA B Ipolecce
W3YYCHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3a7ady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NepuoJi HK3aMEHAIIMOHHOM CECCMM U 3aBEepIIAeTCS aTTEeCTAlMOHHON OLIEHKOW «OTIMYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




