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1. OBIIME ITOJIOKEHU A

K BcTynmuTensHBIM UCTIBITAHUSIM B MaruCTPaTypy JOIMYyCKAIOTCS JIUIA, HMEIOIINE JTOKYMEHT
rOCyJIapCTBEHHOrO0 o0Opa3iia O BBICIIEM OOpa30BaHUU JIOOOT0 ypOBHS (IUIUIOM OakaaaBpa WIIH
cnenuanucta). Jluia, npeabsSBUBIINE AUIJIOM MarucTpa, MOTyT OBITh 3a4KHCIIEHBI TOJBKO HA J0TO-
BOpHOI1 ocHOBe. [Ipuem ocyiiecTBisieTcss Ha KOHKYPCHONH OCHOBE IO Pe3yJibTaTaM BCTYHHTEIbHBIX
HCIIBITAHUM.

[IporpaMmMa BCTyNMHUTENBHBIX UCTIHITAHUI B MATUCTPATypy MO HAMPABICHUIO TOATOTOBKHU:

27.04.04 YnpasBiieHue B TEXHMYECKHUX CHCTEMAaX

KO 1 HAUMCHOBAHHUEC HAIIPABJICHUSA IOATO0TOBKHU
coctaBieHa Ha ocHOBaHUM COOCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHIAPTa BBICHIETO OO0pa30BaHUSA
MMOJITOTOBKH OakajaBpa Mo HAMPaBJICHHIO:
27.03.04 YnpaBJ/jieHHe B TEXHHYECKHX CHCTEMAaxX

KOA U HAMMCHOBAaHHUE HANIPABJICHUA MOJAT0TOBKH
M OXBaThIBaeT 0a30BbIE JUCHUIIIIMHBI IIOATOTOBKH 6aKaJ'IaBpOB I10 Ha3BaHHOMY HAITPaBJICHUIO.
HporpaMMa COACPKHUT OIIMCAHUC (I)OpMBI BCTYHIUTCIIbHBIX I/ICHLITaHI/II‘/’I, MEpCUCHL BOIIPOCOB
IJId BCTYIIUTCIIbHBIX HUCIIBITAHUH U CIIMCOK JINTCPATYPHI, peKOMeHI[yeMOﬁ JJIA TIOATOTOBKH.

2. IIEJIb BCTYIIUTEJBbHBIX UCTIBITAHUI

BCTYHI/ITGJ'H)HI)IG HCIIbITAaHUA PU3BAHBI OIIPECACINTE CTCIICHD TOTOBHOCTHU IOCTYIIAIOLIETO K
OCBOEHHUIO OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl MAarUCTPATyPhl 110 HAPABICHUIO:
27.04.04 YnpasjieHue B TEXHUHYECKHX CHCTEMAaX

KO/ ¥ HAMMEHOBAHNE HATIPABJIEHHS IOATOTOBKH
3. POPMA MPOBEJIEHUS BCTYNUTEJBbHBIX HCIBITAHAN

BerynurenbHble HCTIBITaHUS TPOBOASITCS B MUCBMEHHONW (JOpME B COOTBETCTBUHU C YCTaHOB-
JIEHHBIM NpueMHON Komuccuet MI'TY pacnimcanuem.

[TocTynaromemy npeamaraercst OTBETUTh MUCbMEHHO HAa 10 BOIPOCOB, OXBATHIBAIOIINX CO-
JEpKaHUE pa3lIeoB U TEM IIPOrpaMMbl COOTBETCTBYIOIINX BCTYIUTENBHBIX UCIIBITAHUN.

Ha otBeTsI mo Bompocam u 3amauam Ouiet otTBoguTcs 210 MUHYT.

Kaxip1if OuneT conep>kKuT Tpu BOIpoca U CeMb 3a/1ad.

OxoHYaTeIbHbIE PE3yIbTaThl HCIIBITAHUH OLIEHUBAIOTCS 10 CTOOAIBHOM IIKaJIe.

Bomnpocs! orieHnBa0OTCs MaKCUMyM 110 8 0aiioB, a 3aja4u oT 8 10 16 6amos.

Pe3ynbraThl HCIIBITAaHUI OTJIAIIAIOTCS HE TIO3JHEE YeM Yepe3 TPH pabouunx JTHs.

4. TIPOTPAMMA BCTYINUTEJBHBIX UCIIBITAHUI

[TcbMeHHOE HMCIBITAaHUE TPOBOIUTCS MO Mporpamme, 0a3MpyIOIIEHCs Ha OCHOBHOW 00Opa-
30BaTeNbHON IporpaMMe OakajgaBpuaTa 1o HapaBICHUIO
27.03.04 YnpasiieHHe B TEXHHYECKHX CHCTeMAax

KO 1 HAUMCHOBAHHUE¢ HAIIPABJICHUSA MOATO0TOBKHU



IHEPEYEHbB PA3JIEJIOB U TEM JUCIIAIIJIMHBI,
BKJIIOYEHHBIE B IMCBMEHHOE UCIIBITAHUE

Lucyunnuna « Ynpasnenue 6 mexuuueckux cucmemaxy.

OcHOBHbIE TIOHATHS CUCTEMBl aBTOMATHYECKOIO yIpaBlieHUs (0OOBEKT YNpaBICHUS, YIIPaB-
JsIolIee YCTPOHCTBO, OJIOK-CXeMa CHCTEMbI YIpaBlieHHs). Pa30MKHYTbIe U 3aMKHYThIE CHCTEMBI
ynpasienus. Kinaccuueckue NpUHLIMIBL YIPABICHUS: MO OTKJIOHEHHUIO, 110 BO3MYIICHHIO, KOMOU-
HUpOBaHHOE ynpaieHue. Kimaccudukaius cucteM ynpaBieHUs: CUCTEMBI CTaOMIM3alUY, CUCTEMBI
MIPOrPaAaMMHOTO yTIPaBJICHUS, CIEAIUe CUCTeMbl. [Ipumep cuctemsl cTabuIM3auu CKOPOCTH Bpa-
mieHus snekrpoasurarens. O0o0menHas (pyHKIIMOHAIbHAS CXeMa CUCTEMBI YIIPABICHHUS U OCHOB-
HBIE €€ DJIEMEHTHI.

JIBa moaxoda K ONMUCAHUIO MaTeMaTHYECKON Mojenu oO0bekTa ynpasieHus. [Ipumep Henu-
HEHHOM MaTeMaTU4YecKOW MoJielnn O0bEeKTa yNpaBJieHHs B MEPEMEHHBIX «BXO/-BBIXOI» U B Iepe-
MEHHBIX COCTOSIHUA. JIMHeapu3alys CTaTUYeCKUX HEJTMHEHHBIX 3JIEMEHTOB, 3aJaHHBIX Ipaduuecku
1 aHanutudecku. Onucanvue AMHAMUKH U CTATUKU JIMHEHHBIX OOBEKTOB YIIPABJICHHUS B IEPEMEHHBIX
«BXOJI-BBIXO/» U B IEPEMEHHBIX cocTOsiHUS. [ padnueckoe n3o0pakeHne ypaBHEHUH JIMHEHHOM cu-
CTEMBI B IEPEMEHHBIX COCTOSIHUA (nuarpamMma coctossHus KaniMana) Ha npuMepe cUCTEMbl BTOPOTO
nopsiaka. OOOCHOBaHHME HEEAMHCTBEHHOCTH BEKTOPA COCTOSIHUS IS JIMHEHHON AMHAMUYECKOH CH-
ctembl. [lepexos1 OT 0AHOrO BEKTOpa COCTOSIHUSL IMHEHHBIX IUHAMUYECKUX CUCTEM K JIpyromy. Me-
TOJI TIOJYYEHUS] ONIMCAHUSI B IEPEMEHHBIX COCTOSIHUS AUHAMUKH JTMHEHHON CHCTEMBI C IepeaaToy-
HOM GyHKIMEH 0e3 HyJiel U ¢ mepenaTouHor GyHKIMEH o0Iero Bua.

[IpeobpaszoBanue Jlaruraca: moHsTHE W cBoiicTBa. M3o00pakenune mo Jlamacy auHEHHOTO
muddepeHManbHOr0 ypaBHeHHs. HaxoxkaeHue peakuuu JHMHEHHOW CHUCTeMbl Ha MPOU3BOJIBHOE
BXOJIHOE BO3JCHCTBUE C MOMOIIBIO npeodpa3zoBanus Jlammaca. [lonsTue nepenatoyHoil ¢GyHKuun
CHCTEMBI U ee cBolicTBa. HaxokaeHne nepeaaTouHoi (GyHKIUN JTUHEWHOW CUCTEMBI 110 ypaBHEHU-
SIM B IIEPEMEHHBIX «BXOJI-BBIXO/» U B IEPEMEHHBIX COCTOAHUS. YacTOTHBIE U BPEMEHHBIE XapaKTe-
PUCTHKHM CUCTEMBI: BUJBI U UX CBsI3b. CBA3b BXOJa M BBIXOJIA JIMHEHHON JMHAMUYECKON CHCTEMBI
yepe3 ee BPEMEHHbIE XapaKTepUCTHKU. Buabl coeauHeHHN CHCTEM: MOCle[oBaTeIbHOe, Mapai-
JeNIbHOE U 0XBaT oOpaTHOM cBsi3bi0. [IpaBuia mpeoOpa3oBaHUs CTPYKTYPHBIX CXEM CHUCTEM yIpaB-
JICHUSL.

[loHsiTEe W BUIBI TUNOBBIX 3BEHHEB ABTOMATUYECKUX CUCTEM: HJI€AJIBbHOE YCHIMTEIIBHOE
3BEHO U 3BEHO 3ama3/bIBaHMs; allepuoIMuecKkoe u KojebaTenbHOe 3BeHbs; TuddepeHupyomee u
MHTETpUpYIOLIee 3BeHbs; popcupyrole 3BeHbs. [IoHsATHEe 1 0COOEHHOCTH MUHUMAJIBHO- U HEMU-
HUMaTbHO(a30BbIX 3BeHbEB. [locTpoeHHe JTorapuPpMIUIECKUX XapaKTEPUCTUK CUCTEM yTIPaBICHUSI.

[ToHsiTHE YCTOMYMBOCTH aBTOMAaTUYECKUX cucTeM. Onpeenenrne yCTOMYMBOCTH IMHAMUYe-
ckor cucteMbl mo JlsmyHoBy. Teopemsl JlsimyHOBa 00 YCTOWYMBOCTH HEIMHEWHBIX CHUCTEM TIO
ypaBHEHMSIM TepBoro npubamkeHus (nepsbiii meroxa JlsmyHoBa). HeoOxoaumele U 10CTaTOUHbIE
YCJIOBHSI yCTOMYMBOCTH JIUHEHHBIX cucTeM. [IoHsITHE KpUTEpHEB yCTOMUNBOCTH JIMHEWHBIX CUCTEM.
Anrebpanyeckue KpUTEpUHU YCTOWYMBOCTH: KpuTepuu yctowumBoctu Payca, I'ypBuma, JIrenapa-
[Humnapa. [Touarue npunnuna aprymenta Komu. YacToTHblE KpUTEPUU YCTOMUMBOCTU: KPUTEPUU
ycrounBoctd Muxainosa u Haliksucra. IloHsATHE CTPYKTYpHON YCTOMYMBOCTH aBTOMATHYECKOU
cuctembl. Meron D-pa3buenus Helimapka.

[lonsTe kKadecTBa aBTOMATHYECKUX CHCTeM. KauecTBO CHUCTEMBI YIpaBJIEHUS B yCTaHO-
BuBIIEMCsT pexkume. KoaddumueHTsl ommbok 1 pacueT ONMMOKK ynpaBieHus. PacyeT ycTaHOBHB-
IIEHCS OMMOKH yMPaBIICHUS TSl TUTIOBBIX 3aJal0IMUX BO3AeHCTBUNA. CTaTHYECKUE M aCTaTUYECKHE
CUCTEMBI ynpaiieHHs. KauecTBO cuCTEeMbl yIpaBJICHHS B MEPEXOJHOM pexume. [IpsmMble mokasa-



TENM KauecTBa Ipolecca ynpasiieHus. KoCBEHHblE IOKa3aTesM KayecTBa Mpoliecca peryIupoBa-
HUS: YaCTOTHBIEC, KOPHEBBIC U UHTEIPAJIbHBIC.

3ajaya CHUHTE3a CHUCTEMBl YNpPAaBJICHMS: CTPYKTYpPHBIM, MapaMeTpUUecKUid U CTPYKTypHO-
napaMmeTpudeckuii cuHTe3. [locTaHOBKA 3aauM CHHTE3a KOPPEKTUPYIOIIUX YCTPOUCTB. Buabl kop-
PEKTHPYIOIUX YCTPOUCTB, MX OCOOCHHOCTH U SKBUBAJIEHTHBIN IEepecyeT MOCIeI0BATENBHOIO B Na-
pajuienbHOe, JIMO0 B MECTHYIO OOpaTHYIO CBsI3b. MeTOJIbl KOPPEKLUU JUHAMUYECKUX XapaKTepH-
CTHK CHUCTEMBbI YIIPABICHHS: U3MEHEHHE KO PHUIMEHTa YCUJICHHUS CUCTEMbI, BBECHUE MTPOU3BOI-
HOW M MHTErpajia OT OLIMOKH.

ITocTpoeHnue cucremsl perynupoBaHus ¢ ucnois3oanuem IIWJI-perynsaropa. Ilapamneins-
Has M cTaHAapTHas Matemarudeckas (opma ommcanue [INI-perynstopoB. @U3HUECKUN CMBICI
Ka)X10M KOMITIOHEHThI [T /[-peryiaTopoB U uX BIMSHUE HA XapaKTEPUCTUKH Ka4eCTBA CUCTEMBI pe-
ryaupoBanusi. Meronsl HacTporiku [IW/I-perymsaropos: metonas! npasuin Lurnepa-Hukonca, ontu-
Mu3armoHHbIe MeToIbl. MoaudunupoBannsie [TU/[-perynsatopsr: [TU-]] perynstop, U-I1[] peryns-
TOp. MeToJpl HACTPOMKH, JOCTOMHCTBA M HeJOCTaTKH MoauduuupoBaHHbiXx [IM/I-perynaropos.
Ocob6ennoctu peanuzauuu [N /I-perynsaTopoB Ha pakTHKeE.

ITocTaHOBKa 3a/1a4M CHHTE3a MOJAJIBHBIX PEryiIsATOpoB. JIuHelHas oOpaTHas CBS3b IO CO-
CTOSIHUIO, MOJIbI JIMHEMHOW CTallMOHAPHON TMHAMWYECKOW CUCTEMBI. MaTpUYHBIN U MOJIMHOMUAIb-
HBIH (OTEepaTOpPHBIA) METOJBl CHHTE3a MOJAIBHOTO PErYJATOpa JUIs OJHOKAHAIBHBIX OOBEKTOB B
YCIIOBUSIX HOJHOW MHPOpMAIMK O cOocTOosIHMM oObekTa. [locraHoBKa 3aiaun cuHTe3a HaOIIO/at0-
X YCTPOMCTB. MeTon cuHTE3a IMOJHOTO (HEepeayIHPOBAHHOTO) HAOIOJAIONIETO0 YCTPOMCTRBA.
[lonaTne 1 0OCOOEHHOCTH CHUHTE3a PelyLIMPOBAHHOIO HabIroAarolero ycrpoicrsa. [IpuHuun pas-
JIeJIeHHs] B 3aJlau€ CUHTE3a MOJAIBHOIO PEryJsITOpa B YCIOBUAX OTCYTCTBUS MOJHON MH(pOpMAIUU
0 cocTOsiHUM 00BbeKkTa. OCOOEHHOCTH 3a/laud CHHTE3a MOJAJIBHOIO PEryisiTopa Ajsi 00BEKTOB C
BEKTOPHBIM BXOJOM. MeTox CHHTE3a OJJHOPAHIOBBIX MOJAJIBHBIX PETYJISATOPOB AJII MHOIOMEPHBIX
00beKTOB. MITepalimoHHBI METOJI CHHTE3a MOJANIBHBIX PETYIATOPOB JUIsi MHOTOMEPHBIX 00BEKTOB.
Wnes ynpaBneHus HyJsSMH OJHOKAHAJIBHOTO JAMHAMHUYECKOTo oObekTa. Bo3MOXkHBIE MOAXOMBI K
YIPaBJICHUIO MEPEeIaTOYHON (yHKIMEH (HYJISIMH U MOJIIOCAaMH) OJHOKAHAJIBFHOTO JTUHAMHYECKOTO
oObekTa. [loHsATHE YyBCTBUTEIHLHOCTH aBTOMAaTH4eCKOW cucTeMbl. [IoHSATHE MHBapHAHTHOCTH aB-
TOMAaTUYECKON CUCTEMBI.

Jucyuniuna « OcHogbl meopuu HEIUHEUHbIX CUCTEM ABMOMAMUYECKO20 YNPAGIeHUsL).

[lonsiTHe HENMHEHHBIX aBTOMAaTUYECKUX cucTteM. OnucaHue TUHAMUKU HEJIMHEWHBIX JTUHA-
MHUYECKUX CHUCTEM B MEPEMEHHBIX «BXOJ-BBIXOJ» U B MEPEMEHHBIX COCTOSAHMS. OCHOBHBIE BU/IbI
HETTMHEHHOCTEN B aBTOMATHYECKUX cucTemaxX. OCHOBHbBIE THIBI CYIIECTBEHHBIX HEIUHEHHOCTEH.
Oco0eHHOCTH TOBEICHUS M MCCIIEIOBAHUS HEIMHEMHBIX aBTOMATHYECKUX cucTeM. JImHeapuzanus
YpPaBHEHU TUHAMUKHU CUCTEeMBbI. JIMHeapu3anus ¢ Iepexo oM B MPOCTPAHCTBO COCTOSTHUM.

OCHOBHBIE METOJIbI MCCJIEA0OBAHNS HETMHEMHBIX aBTOMATHYECKUX CHUCTEM: TOYHBIE U MPHU-
OnrKeHHbIE METOJIbl. TOUHBIE METOABl UCCIIETOBAHUS HEIMHEHHBIX aBTOMATUYECKUX CHCTEM: Me-
ToJ1 (ha30BOI MIIOCKOCTH U METOJ] TOUEUHBIX MpeoOpa3zoBaHuil. [IpubnnxeHHbIE METOIBI UCCIIEO-
BaHUS HEIMHEWHBIX aBTOMATUYECKUX CHUCTEM. ABTOKOJICOaHUS B HEIMHEHHBIX CHUCTeMaX. MeTon
TapMOHUYECKON JMHEeAapu3aluu sl UCCIEIOBAHUS aBTOKOJeOaHWN B HEIMHEHHBIX aBTOMATHYe-
CKHX cHcTeMaX. AJNreOpanvecKkuii crocod onpe/eieHus apaMeTpOB aBTOKOJICOAHM HETMHEWHBIX
ABTOMAaTUYECKUX CUCTEM C MCIOJIb30BAaHUEM KpPUTEPHUS YCTOMYMBOCTHM MuxaisioBa. HacTOTHBIN
croco0 ompeaeneHusl MapaMeTpoB aBTOKOJEOAHWN HENTMHEHHBIX aBTOMATHUECKHUX CHUCTEM C HC-
MOJIb30BAaHUEM KpUTEpHUs yCTOMUMBOCTH HaillkBUCTA.

HccnenoBanue yCTOWYMBOCTH HEJTMHEHHBIX TUHAMHUYECKUX CHCTeM. BTopo# (mpsimoii) me-



ToJ JIsAImyHOBa UCCIIEIOBaHUS yCTOMYMBOCTH HETMHEMHBIX CUCTEM: reOMeTpudecKas U pu3ndecKas
uHTepnpeTanus u TeopeMsl. [loaxoasl k moctpoeHuto ¢yHkuuit JIsmyHoBa: HEpreTHUECKuil Me-
TOJ, METOJ] Ha OCHOBE KBaJIpaTU4IHbBIX Gopm, Metox Jlypee-IlocTHHKOBA, METO]] pa3/ieieHus Tepe-
MeHHBIX, MeToll KpacoBckoro, meron Bokepa-Knapka. Ilonstne u 0coOEHHOCTH KBaJpaTHUYHOU
¢byukaun JIsmynoBa. AGCONMIOTHAS YCTOMYMBOCTH HEIMHEWHBIX aBTOMATHYECKUX CUCTEM: TUIIOTE3a
Kanmana-Aitzepmana u yactotHbiii Metoq B.M. Ilonoga.

AHanUTUYECKUE METOJbl CUHTE3a 3aKOHOB YIIPABJICHUS INIAJKUMU HEJIMHEUHBIMHU JMHAMU-
YeCKMMHU 00BbEKTaMU (T€OMETpUUYECKHE METO/Ibl yIpaBiieHus). MeToabl CKOPOCTHOI'O YIIPABICHUS U
MeTon Oorbiioro kodddumnmenrta ycunenus. Maes metona oOpaTHBIX 3a7ad JUHAMHKHU B 3a/1a4ax
CHHTE3a HEJIMHEHHBIX aBTOMATUYECKHX CUCTeM. MeToa InHeapu3aii 0OpaTHOM CBS3bIO MPH CHH-
T€3€ HEJIMHEWHBIX CUCTEM yHpPAaBJICHHS. MeETOl KOMIIEHCAIIMM HEJIMHEMHOCTENW, METO/ JINHEapu3a-
1My 00paTHOM CBSA3BIO MO BBIXOY U 110 COCTOSIHUIO. MEeTOT CHHTE3a HEIMHEHHBIX CUCTEM Ha OCHO-
Be mepeHoca uepe3 unrerparop (backstepping). Meroisl mocTpoeHust HaOIrOAATECH IS HeJTMHEH-
HBIX CUCTEM.

OyHKIMOHUPOBAaHUE HETMHEHHBIX CUCTEM B CKOJb3AIIEeM pexume. OcoOeHHOCTH UCCleno-
BaHUS CHUCTEM B CKOJIB3SILEM PEKUME U MOCTpoeHUs (a3oBbIX MmopTpeToB. CHHTE3 HETUHEHHBIX
CHCTEM YIIPaBJICHHS METOOM CKoJb3siiero pexuma (sliding-mode).

Jucyunnuna « Ocnogvl meopuu yugposvix cucmem ynpasieHus.

CTpyKTypbl U OCOOCHHOCTH IM(POBBIX CHUCTEM YIMpaBICHUs, UX MPEUMYIIECTBA U HEIO-
ctatku. Knaccuduxamus nuckpeTHsix (IUPPOBBIX) CUTHANIOB U cucTeM. KBaHTOBaHME HEMpepbIB-
HBIX CUTHAJIOB IO BPEMEHU U MO YPOBHIO, MAaTEMaTUYECKHE OINKUCAHHME NIPOLECcCa KBAHTOBAHMS.
BoccranoBneHnre HENMpepbIBHBIX CUTHAJIOB 1O AUCKPETHBIM U3MepeHusiM: Teopema KorenbHukoBa-
[Ilennona, 3¢ dekT mormomeHuss 4acToTel. IMIynscHas XapakTepuCcTUKa M TUCKPETHAs mepeia-
tTouHas (GyHKIUsA. KBaHTOBaHME HEMPEPHIBHBIX CUCTEM, 33/IaHHBIX B BUJIE TIEPEIATOYHBIX (DYHKITHIH.
Ksanrosanue HCIMPCPBIBHBIX CUCTEM, 3aJaHHBIX B MIPOCTPAHCTBC COCTOSTHUH.

VYCcTOHUMBOCTD U CTAOMIM3UPYEMOCTh HU(MPOBBIX CHUCTEM: MOHATHE YCTOWYMBOCTH, Xapak-
TEPUCTUYECKOE ypaBHEHHUE, CKpBIThIe KoyieOaHus. [lokazarenn kauectBa 1udpoBeix cucteM Tou-
HOCTb IU(POBOI cHUCTEMBI B ycTaHOBUBILIEMCs pexkuMe. [lepeobopyoBaHre HEMPEephIBHBIX PETy-
JSITOPOB: METOJIbI IEPEOOOPYIOBAHHSI, OCHOBAHHBIE HAa MCIOJIB30BAHUU YHCICHHOTO MHTETPUPOBa-
Hus, npeobpazoBanue TacTuHa.

YacroTHas mudpoas koppekuus. [IpoekTrupoBanue uppoBhIX PEryasTOPOB METOJIOM pa3-
MEIIeHHsI TTOI0COB. Aniepuoanyeckoe nudposoe ynpasieHue. CuHTe3 1U(POBOTO PETysTOpa MO
MOJIEJIH ATATIOHHOM cucTeMbl. CHHTE3 HU(PPOBBIX PETYISTOPOB METOJOM OMIIMHEHMHOTO TIpeodpa3o-
BaHusl. [loTMHOMUANBHBINA aITOPUTM CUHTE3a IU(PPOBOTO PETYIATOPA.

Jucyuniuna « OcHosbl meopuu ONMUMATLHO2O YAPAGIEHUSN.

3amaun KJIaCCHYECKOT0 BapHAIMOHHOTO MCYMCIIeHUs. 3anava Jlarpamka. OnTumMusanms Ha
(bMKCUPOBAaHHOM MHTEpBaJIe BPEMEHU NMPH (UKCHPOBAHHBIX 3HAYCHUSAX HEKOTOPBIX NMEPEMEHHBIX
cocrosiHus. HeoOxoaumbie ycinoBust onTuManbHocTy. [IpuHiun ['aMuipTOHA B aHATUTHYECKON Me-
xaHuke. OnTuMHU3aIMs IPY 33aHHBIX B (PMKCUPOBAHHBIN KOHEUHBI MOMEHT BPEMEHHU 3HAUCHHSIX
¢byHKIMK OT Pa30BBIX KOOPAMWHAT (3a/1a4a C MOIBMKHBIM TPABBIM KOHIIOM). 3a/1a4i ONTHMAJILHOTO
obIcTpoaeiicTBrsA. ONTUMU3AIUS TIPU 33JaHHBIX 3HAUYCHUSAX (QDYHKIHIA OT (a30BbIX KOOPAWHAT B HE-
OTIpeIeJICHHBI MOMEHT OKOHYaHUS TIpoliecca (3a1ada co CBOOOHBIM KOHIIOM).

Mertoapl pemeHns KpaeBbIX 3amad. Pemykmus 3agadm pacuera ONTUMAIBHBIX MPOTrpamMM K
3a/1aue OTHICKAHUs KOpHEW TpaHcueHAeHTHOW (QyHkimu. Meronx Heiotona. Pemenue 3amau 601b-



ol pasmepHoctu. IlepeHoc rpannunbix ycrnoBuil. Metox A.A. AGpamosa. [Iponenypa pemenus
KpaeBbIX 337ad METOAOM IE€PEHOCa IPaHUUYHBIX YCIOBUNH. OJHOBPEMEHHBIN NEPEHOC HECKOJIBKUX
rpaHUYHbIX yciaoBuid. [IpumeHeHre MeToaa nepeHoca rpaHUYHbIX YCIOBHUM /1711 IOCTPOEHUS UTEpa-
LIUOHHBIX CXEM.

[Tpunun makcumyma JI.C. [lontparuna. MronpuaTtoe BappupoBaHue ynpasieHus. [IpuH-
LUI MakCUMyMa B 3aJiade ¢ (PUKCUPOBaHHBIM BPEMEHEM U CO CBOOOHBIM IIPABBIM KOHIIOM. MeTo-
JIbl TEOPUHU ONTUMAJIBLHOTO YIIPABICHHS, UCIIOIB3YIOLIHNE IPOLEypy PEIICHHs 3a/1a4 CO CBOOOIHBIM
KoHIIOM. 3anauya Maiiepa. [lpuHiun makcumyma B 3afjadax ¢ (pUKCHpPOBAaHHBIM BpEMEHEM U IIO-
JIBYDKHBIM TIPaBbIM KOHIOM. [IpuHImN MakcuMyMma B 3aj1a4e ¢ He(pUKCUPOBAaHHBIM BPEMEHEM U T10-
JBUKHBIM TIPaBBIM KOHIIOM. 3afada Maiiepa. 3aiaua bonbia.

MHoromarossiii npouecc ynpasienus. [Ipuanun ontumansHoct P. bennmvana. Berauciu-
TEJNbHBIE ACMEKTHl METOAAa JUHAMHYECKOro NporpammupoBaHus. [IpuMeHeHue IUHAMHUYECKOIO
IIPOrPaMMHPOBAHMS B CTAaTHMYECKHUX 3aJadax. YpaBHeHHE beinimMaHa 11 HENPEpBIBHBIX CUCTEM.
CBsi3p TMHAMUYECKOI0 IPOrPaMMHUPOBAHUS C KJIACCUYECKUM BapHALlMOHHBIM M IPHUHLUIOM MakK-
cumyma. CTpyKkTypa onTUMaibHOU cucTteMbl. Teopema paznenenus. CUHTE3 ONTUMAJIbHBIX PETyJIs-
TOPOB MPHU HENOJIHON MHpOpMaLUU O cocTosiHUU. Perynarop cocrosiuusa ¢ HaOmronatenem JIbrouH-
6eprepa. Onrumanshsie 11 perymstopel. CyOonTumanbHble 3aKOHBI ypaBieHus. Peanuzanus omn-
TUMAaJIbHBIX 3aKOHOB yIIPABJICHMUSL.

Jucyunauna « Teopusi cucmem u cCUCmMeMHbIU AHATIU3 Y.

[Tonsitue cuctemsl, onucanue cucreM. CHCTEMHBIH aHANMHM3 ¢ MO3UlMi kKubOepHeTuku. Cu-
cteMbl peryiupoBanusa. CocraB, HazHaueHuWe, kiaccudukanus. Cuctembl yrnpasieHus. Cocras,
HazHaueHue, kinaccupukanus. CuctemMbl KoopAuHau. MHOTOKpUTEpUabHas ontumu3sanus. [1o-
Jy4eHHEe KOMIIPOMHCCHOTO PEILICHHUS MO METONy «HuAealbHOW Touku». [loHsTHEe 00 Mepapxum.
JlalMOHI-CTPYKTYypa CUCTEMBI, IPUMEPHI.

Meton ananusa uepapxuu. lllkansl cpaBHeHus. CBolicTBa MaTpHIbl HApHBIX CpPaBHEHUM.
Meton ananmza uepapxuu. OrmpenencHHe BEKTOpa BECOBBIX Kod(hduimeHToB. Meton aHamm3a
nepapxun. MeToiMKa OLEHKHA COTJIaCOBAHHOCTH AKCIEPTHBIX OlIEHOK. [[prMeHenne Meto1a aHam-
3a “UepapXu JUIsi BHIOOpA OJTHOTO M3 BapUAHTOB AJIbTEPHATUB. YUET (DAKTOPOB HEOMPEIETICHHOCTH
B TIpoIlecCce MPOSKTUPOBAHUS CHUCTeM. MeToauKa MPOBEACHHS dKCIIEPTHBIX OICHOK I (popmanu-
3aIlM¥ HEOTPEIeTIEHHOCTH MTPOSKTHBIX mapamMeTpoB. L-R-dyukmuu. [Togaxompr 3KCiepTHOTO paHk u-
POBaHUS PELIEHUI HA OCHOBE CPEAHErO 3HAYCHHMS], MEIMAHbI U KIIACTEPU3YIOLIEH PAaHKUPOBKH.

MapkoBCKHE TPOIECCHl JUCKPETHOTO BpeMeHH. [1oToku coObITHil. MapKoOBCKHE MPOIIECCHI
HenpepbeIBHOrO BpeMeHU. Cuctema ypaBHeHuil Koiamoroposa-Uenmena. IIpenenbHbie BEpoATHOCTH
COCTOSIHMSI B MapKoBckux 1ensix. CranuoHapHble pexxumbl. [Iporecc «rubenu u pa3MHOKECHUS
nonysssuud. [uknndeckuii npouecc. MeToa TMHAMUKY CPEIHUX YUCIEHHOCTEH.

Cucremsl MaccoBoro oOciyxuBanus. Kimaccudukamnus 1 oCHOBHbIE XapakTepucTtuku. Ogi-
HOKaHaJIbHasl CUCTEMa MacCOBOTO 00CTY)KMBaHUs ¢ OTKa3aMu. MHOTOKaHaJIbHAsI CUCTEMAa MacCOBO-
ro o0ciayxuBaHus ¢ oTkazamu. OHOKaHAIBHAS CHCTEMa MAaCCOBOTO OOCITYKUBAaHHSI C OXKHIAHUEM.
MHorokaHanbHass CHCTEMa MAacCOBOTO OOCIyKMBaHUS ¢ okugaHueM. CHCTeMbl MacCOBOTO 00CIy-
YKUBAHMSI C OTPAHUYEHHBIM BpeMeHeM oxujaHusi. OHOKaHalIbHas 3aMKHYTasi CUCTEMa MacCOBOTO
oOcyxuBaHusl. MHOTOKaHANIbHAST 3aMKHYTasi CHCTEMa MaccoBOro obciyxuBaHus. CHCTEMBI Mac-
COBOT'0 OOCTY)KUBaHUS C B3aHMOTIOMOIIIBIO MEXK/Ty KaHAJIaMHU.

Jucyunauna «Mooenuposarue cucmem ynpasieHusLy.



MogaenupoBaHre Kak METOJ MCCIeNoBaHUs. MaremaTtnudeckoe mMonaenupoBanue. Mmuranu-
OHHOE MojenupoBanue. CuctemHas nuHamuka. [lonmyHatypHoe moaenupoBanue. HatypHoe mone-
nupoBaHue. Mogenb u ee Bubl, kKiaccudukaiusa. CTEHIbI HMUTAIIMOHHOTO U TOJIYHATYPHOTO MO-
JEIMPOBAHMUS.

MeTtoapl onucanus AMHaMUYeckux cucteM. Omnucanue B BUAE cucTeM Aud@epeHnanbHbIX
ypaBHeHui. Onucanue B BUJE MepelaTouHbIX GyHKIMi. Onucanue B BUJIE MPOCTPAHCTBA COCTOSA-
Huil. Onucanue cucrem B HopMainbHOU popme Komu. SIBHas u HesBHas ¢popmbl Komu. XKectkue u
HEXECTKHE 3a7auH.

Uucnennsle METOIbI petieHus 3a1aun Ko, SIBHbIe 1 HESBHbIC YMCICHHBIE METO/IbI pellie-
Hug 3aaaun Komm. OHOIIaroBbie 1 MHOTOIIIArOBBIE YUCJICHHBIE METO/bI pelieHus 3aaaun Komm.
Kiaccnueckue metonnl pemenus 3agaun Komm: meroa Ditniepa, yiaydlieHHBIN MeTO ] Ditiepa, Me-
tox Dinepa-Komm, meton Diinepa—Kommu ¢ urepanmonHoit o6padotkoit. CeMeNCTBO YMCICHHBIX
MeronoB Pynre-Kyrra. MeTon nmpocToil utepanuu Kak METOJ pa3pelieHus] HEIBHOCTH AJI1 OJIHO-
LIAarOBbIX YMCIEHHBIX METOJOB peuieHus 3anaun Komm. Meroasl Anamca. Meroa npeaukropa—
KOPPEKTOpa KaK METOJ] pa3pelieHus] HEIBHOCTHU ISl MHOTOLIATOBBIX YUCIIEHHBIX METOJI0B PEIICHUS
3agaun Komm. CemetictBo MetonoB BDF (popmyiiel oOpatHoro muddepeniuponanus). CeMeHCTBO
MerosoB NDF. VcroitunBocTh umMClIeHHBIX METOAOB pemieHus 3agauu Komm. A—ycTOWYMBOCTH
YUCJICHHBIX METO/IOB perieHus 3anayu Komm.



TUIIOBOM BUJIET
JJISA BCTYIIUTEJBHBIX DK3AMEHOB B MATUCTPATYPY

BOIIPOCHI

Bomnpoc 1 (8 6anrios). Meton D-pa3ouenuit Helimapka. O61acTh yCTOHYHUBOCTH B TNIOCKOCTH OJTHO-
ro KOMIUIEKCHOTO MapameTpa.

Bonpoc 2 (8 6annos). IloctanoBKa 3a1aun, HEOOXOAUMOE M JJOCTATOYHOE YCIOBHE ONTHMAIBHOCTH
TPACKTOPUM JABMKCHUS MAaTEPUAIIBHON TOYKH B IIPOCTEHILIEH BApUALIMOHHOM 3a1a4e.

Bonpoc 3 (8 6annos). Meronuka npoBeCHNs SKCIIEPTHBIX OICHOK Tt (hopMalin3aliii Heompe/e-
JICHHOCTH TIPOCKTHBIX MapameTpoB. L-R-¢dyHkimu.

3AAUM

3angaua 1 (8 6annos). Kakoii Hakinon acumnroTuueckoi JJAUX Ha yactote o =10c™ mis nepena-
TOYHON (PYHKLIUHU

2
(10s + 1)(s + 1)

W(s) =

3anaua 2 (8 6annos). IlocpencrBom kpurepus ['ypBHIla HCCIIEA0BATh YCTOWYMBOCTh TPUBHAILHOTO
pemenus AuQhepeHnaIbHOr0 ypaBHEHUS

y@ +2y® +3y@ 1 2y® 4y =0,

3agaua 3 (8 6anio6). BoccTaHOBUTH TepeaaTOuHy0 (DYHKIMIO 3BEHA IO €r0 aCHMITOTHYECKON

JJAUX.
L,1b
20 nb/nex !
l 20Ig K )
0 5 E
L lgw
4 o=UT,  o=U/T,

3anaua 4 (12 6annos). 4. Haiitu Jlannac-o0pa3 ¢pyHKIum
f(t) =t*1(t) +55(t - 3).

3agaua 5 (12 6annos). YcranoButh THIT (ha30BOTO IOPTPETA CHCTEMBI

) -2 3
X=AX, A= )
L



3amaua 6 (12 6anros6). HaiitTn MakcuMalbHYIO CTENCHb YCTOWYHMBOCTH, KOTOPYEO MOXKHO JJOCTHI-
HYTb HaCTpOWKOM napamerpa K 3aMKHYTON CUCTEMBI.

. K
- s(s+1)

3anava 7 (16 6anios). OnpenenuTs Npy KaKUX 3HAYCHHUSIX IMapamMeTpa o CHCTEMa C 3aJaHHOM Iie-
penaToyHol QyHKIUEH TepseT CBOMCTBO MOTHOHN YIPaBIsSEMOCTH U HAOJIIOIaEMOCTH

S+a

W(E)=——.
(s) s +55+6



ITPABNJIBHBIE OTBETHI
HA TUIIOBOM BUWIET JJI1 BCTYIUTEJIBHBIX
WCHBITAHUN B MATUCTPATYPY

1. Metoa D-pa3ouenunii. O61acTh YCTOHYHBOCTH B IUIOCKOCTH OJJHOI'0 KOMILJIEKCHOTO
napaMerpa.
PaccmaTpuBaeTcs xapakKTepUCTHUECKOE YpaBHEHHE

a\+a, A" +...+ar+a,=0 (1.1)
Bce KO3((UIMEHTHI, KpOME ABYX (Hampumep, a, U a, ), onpeneneHsl. IIpu HEKOTOpPBIX PUKCHPO-
BaHHbBIX 3HaYEHUAX Ko3(p¢uuueHToB a; ypaBHeHue (1.1) mmeer Ha KOMIUIEKCHOHM IUIOCKOCTH M
KOpHEH, JISKAIKUX CJIeBa, © N —M KOpPHEH, JekaluX ClipaBa OT MHUMOK OCH. Ty 001acTh 000-
3HayuM yepe3 D m .
Jlnis ompesieNicHUs BIMSTHUSI, HAIpUMEp Hapamerpa K, XapaKTepHCTUYeCKOe YPaBHEHHUE BbI-
pakaroT OTHOCUTEIBLHO 3TOTO MapaMerpa K, T.e. IPUBOJAT K BUIY
QXN +kR X =0. (1.2)
Jiis TocTpoeHMsI 00JIACTH YCTOMYMBOCTH IPUHUMAIOT A = jw W Pa3JeNsFOT BEIIECTBEHHYIO
Y MHUMYIO YacTH:
Q jw
R jw

3anaBas pa3iaMyuHble 3HAUEHUS 4acTOThl w (OT —oo A0 +00 ), CTposT B miockoctu U,V

(mockoctu K) rpanuiy D -pazouenust. [Ipu nBMKeHHH 0 MHEUMOW OCH OT w = —00 JI0 W = +00
Ha KOMIUIEKCHOM IIOCKOCTH 00J1acTh KOPHEH C OTPULIATENIbHBIMU BELIECTBEHHBIMU YacTSIMHU OCTa-
etcs cieBa. [Ipu 3TOM OTMeuaroT HalpaBlIeHUE JBUKEHHUS OT —0O J0 0O M 3alITPUXOBBIBAIOT
JIEBYIO 4acTh KPUBOM 110 OTHOUIEHHIO K 3TOMY JIBHJKEHHUIO. B TOW 4acTu MJIOCKOCTH, B CTOPOHY KO-
TOpPOW HaIpaBlieHbl IITPUXH, HAXOJUTCA OTOOpAaKEHHE JIEBOH MOYMIOCKOCTH KopHeH. IlosTomy
00J1aCThI0 YCTOMYMBOCTU MOXKET OBITH TOJIBKO 3TA YaCTh IUIOCKOCTU. Tak Kak 00JacTh yCTONYHMBO-
CTH MIIETCS B INIOCKOCTH TOJIBKO OJITHOTO MapaMeTpa, TO 3TOW 00JacTh MOXKET U He ObITh; I03TOMY
HEOO0XOMMO MPOBEPUTH YCIIOBHE YCTOMYMBOCTH C IOMOIIbI Kakoro-aubo kpurepus. Ilocne
HaXOXKICHUsI 00JIACTH YCTONYMBOCTH PACCMATPUBAIOT JIUIIb JICHCTBUTENbHBIC 3HAUCHUS K.

VA
D[2] 0
o=0 D[1]
D[3 ®
0 q O[6nz:1|CTL -
YCTOMYMBOCTH 0 U
—00

Puc. 1. IIpumep BoifeneHus 001aCTel YCTOHNIMBOCTH

2. IlocTanoBKa 3a1a4M, HEOOXOAMMOE H I0CTATOYHOE YCJIOBHE ONTHUMAJIBHOCTH TPaeK-
TOPUH JIBHKEHUSI MATEPUATbHOM TOYKH B NMPoCcTeiileil BApHalMOHHOM 3a1ay4e.

B mpocreiinieit BapuaiioHHo# 3amade paccmaTtpuBaeTcsi (yHKIMOHAN KadyecTBa B (GopMme
Jlarpanxa:

J :j‘F[x(t),X(t),t]dt—thr, (2.1)
o

rae F[x(t), X(t),t] — venpepwiBHAs 1 qUdGepeHIIIPYyeMast HEOOXO0IUMOE YUCIIO pa3 (PyHKIIHS;
X(t) — yIOBIETBOPSIET TPAHUYHBIM YCIIOBHSIM



X(to) =X
X(t,) =X,.

Oynknuonan (2.1) mpeacrtaBisier coOOW ONPEACIICHHBIH WHTErpall HEKOTOPOW (yHKIIUH
F[x(t), x(t),t], koTopas momkHa OBITH HEMPEPHIBHON U UMETh HEMPEPHIBHBIE YACTHHIC MPOU3BO/I-
HbIE 110 BceM koopauHatam X(t), X(t), t mo BTroporo nmopsaka BKIIOYUTEIBHO.

Takum oOpaszom, mpocTeiniel 3aaauell KIaCCHYECKOro BapHAIIMOHHOTO WCUUCIICHHUSI SIBIISI-
ercs 3amava onpeneneHus Gynkuuu X’ (t), KoTopas Obl JOCTaBIsIa SKCTPEMyM (QYHKIIMOHATY, U
npoxoauia 0bl yepe3 pukcupoBanubie Touku X(t,), X(t,) B MOMeHTHI Bpemenu {, u t, cooTBeT-
CTBEHHO.

Heo0xoanMoe ycioBue CyniecTBOBaHHS dKCTpeMyMa (DyHKIIMOHANA KaYecTBa OMUCHIBACTCS
ypaBHEHUEM Diijepa

OF(%t) d 8F(x,. X8 o, (2.2)
OX dt OX

Wnu ¢ ygetoM crexyronux obo3Hadenuit F, = w, F. = w
X X

¢dbopmymna (2.2) nmpumer

BUI:

d
F-——F =0. 2.3
“odt (23)

Penrennem ypaBHenust Dinepa siBiustercs X°(t) — (yHKIMs, DOCTaBIAIONIAs SKCTPEMYM
¢yskunonany (2.1), Ha3pIBaeMas HIKCTPEMAIbIO.
JlocTaToO4HOE yCIIOBHE CYIIECTBOBAHMS SKCTpeMyMa (YHKIHOHAIa KauecTBa — ycnoBue Jle-

Kaupa.
ty

st Toro uroOsl GyHKIMOHAN Buaa J = I F(x,X,t)dt B 3amade ¢ 3aKperyICHHBIMH TpaHHY-
to
HBIMH TOYKaMH JIOCTHTaJ] Ha KCTpEMalld MUHHMYMa WJIM MAaKCUMyMa, HEOOXOMMO, YTOOBI BIOJb

a10it kpuBoit X°(t) BBINONHATOCH YCIOBHE:
2 .
m >0 — ycrnoBre MUHUMYyMa (2.4)
OXOX

WIH
O*F (X, X,1)
——————= < 0 — ycioBue MakcuMyma.
OXOX
3. MeToanka nmpoBeleHHsI IKCIEPTHHIX OLEHOK /Ui (opManu3anuu HeomnpeaeIeHHO-
CTH NMPOEKTHBIX MapamMeTpoB. L-R-pynkmun.
OmnpeneneHne NPOEKTHBIX XapaKTEPUCTHUK IMPOBOJUTCS SKCIEPTHBIM IyTeM. B kadectse
JKcIepToB pykoBoauTteneM npoekrta (PII) mpuBnekaroTcss cienMamucTsl pa3InyHbIX OpPTaHU3AlNM,
HMCIOIIUE OIBIT PCIICHUA aHAJIOTMYHBIX 3aJa4 WUJIW 3KCILTyaTalluhl aHAJIOTMYHBIX yCTpOfICTB u Cu-

creM. Muenue PII o IMPUBJICYCHHBIX 3KCHICPTAX LIGJ'ICCOOGPHBHO OTpPa3UTh B BUJC paHra I; 3KCOepTa

¢ HoMepoM i. PaHr skcmepTa — 970 unciio B mHTEpBajie oT 1 g0 10, mpuuem yem Bhoire muenue PIT
00 sKcriepTe, TeM BbIlIEe paHr. Jlanee Mpu BBIYHCICHUU OIICHOK MOTpeOyeTcs cCyMMa paHTOB JKC-

nepros R’
N3
R7=>"r (3.1)
i=1

Irac N3 — YHCJIO 9KCIICPTOB.



[lycte B X0ae sKCHepTU3bl TpeOyeTcsl ompeAeanTh (YHKIHIO MPUHAAICKHOCTH UL TpPO-
€KTHOTr0 mapamMeTrpa X, KOTOPbIH MO MpeBapUTEIbHBIM OLIEHKaM MOKET MPUHAAJIEKATh UHTEPBAILY

Xoins Xax - OTOT  HMHTEpBAl JOJKEH OBITH IPEICTABICH JUCKPETHBIMH  3HAYCHUSMH
XX X, Xy, Xp... U I KaKI0r0 Xp KKIBIA DKCIEPT JOKEH yKa3aTh 3HadeHHe (QyHKUIUU
npuHaiexuoctu (i (X p) B nuanasone ot 0 go 1.

Ilocne YCTAHOBJICHUA OLICHOK KaXXIbIM 3KCIICPTOM IIPOBOJUTCS BBIYMCIICHUC O606H.[€HHOﬁ
(bYHKHI/II/I IMPUHATIC)KHOCTHU C YUYCETOM PAHI'OB SKCIIEPTOB AJIA KAXIOT0 JUCKPETHOI'O 3HAYCHUA X p

o dhopmyJie
H(X,) = W R (X (3.2)

[TockonbKy /Ui psiia HENOATrOTOBJIEHHBIX SKCIIEPTOB MIPOBEAECHUE OLIEHOK MOXKET OBITh CBSI-
3aHO C ICHXOJOIMYECKUMH TPYJHOCTSIMH, MOKHO BOCIOJIB30BATHCSA 0OOj€e MPOCTON MPOLENypOH,
COCTOSIIIEH B YKa3aHUM KaXKIbIM 3KCIIEPTOM TPEX MPOTHO3UPYEMBIX UM 3HAYEHHUM IIPOEKTHOIO Ia-
pamerpa X: Haubosiee JOCTOBEPHOT0, X;, MUHMUMAaJIbHO BO3MOXHOI'0, IPAKTUYECKU HEAOCTOBEPHO-

ro, L,, MakcuMaabHO BO3MOXHOTO, IIPAKTHYECKH HEJOCTOBEPHOTO, R;.
[Momoxue (X;)=1 pu(L)=p(R)=0, MOXKHO MOTYYUTH OLIEHKY HEONPEICICHHOCTH B

BUJE Tpex 3HaueHui < Xi, Li, Ri > wnu L-R-pynkuunn.
Ecnu okaxercs, yto pa3Opoc oneHok Xi He npeBbimaeT 25%, TO B JajbHEHIIEM MOXHO
BOCIIOJIb30BaThCs 00001meHHON L-R-pyHKkuuneit, napaMmeTpbl KOTOPO ONpeAesitoTCs OCPEIHEHUEM:

I
e PR
i=1
1)
i=1
1)
=l )| R
i=1

B tex cnyuasx, xorga pazOpoc oneHok X; npesslmaeT 25%, Heo0XoauMa IMpoleaypa mo-

cTpoeHusi 0000IIeHHON (DYHKIIMHM MPUHAIEKHOCTH, OCHOBAaHHON Ha TpadMuecKOM CYMMHPOBAHUU
L-R-bynkuuii otnenbHbIMU 3KkcneptaMu. llepen mpoBeneHHEM Takoro CyMMHUPOBAHHUS MPOBOIST
HopManu3aiuio L-R-¢yaknwmid, T.e. 3ameny ennHuuHOTO 3HaueHus L-R-pynkuuun npu X = X, 3Ha-

I
i
YCHUEM _R9 . Jlanee OTH q)YHKI_[I/II/I HaAHOCAT Ha I pa(bm( " U KaXKI0ro IMCKPETHOI'0 3HAYCHUS X p

BBIYUCIIAOT 3HaueHus (i(X ) myTeM rpadhuyeckoro CyMMUpOBaHHS.

A A
1 | M K
- Trrr - i
|1
|1
L1 1
|1
|1
| 1A
L1 >
0 LiloLs XoXs X3 Rz Ri=Rs 0 Xmin=L1 Xmw=Ra

Puc. 3. L-R-pynkuuu sxcriepToB (cieBa) u 00001IeHHas GyHKIMS TPUHAICKHOCTH (CTIpaBa)



TABJIMIA ITPABUIBHBIX OTBETOB HA 3ATAYM

Ne zapaun
1 2 3 4 5 6 7
K(Ts+1 ] = o
-40 nb/nex | ycroitamBo | W(S) K(s+1) F(s) = 3 +5e7% YCTOMTHBRIN 14 | 2u3
(T,s+1) s y3ein
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