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1 HCJII/I H 3a1a4Y1 OCBOCHUS JUCIUIIJINHBI

Juctumuimaa «Teoprss aBTOMAaTHYECKOTO YIIPABJIICHHUS» HMeeT HeJIbI0 CHOPMHUPOBATH Yy
obyuatomuxcs oomenpodeccuonanpuyo OIIK-1 koMITeTEHIIUIO B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no HampaneHuto moarotoBku OakamaBpoB 15.03.04 «ABTromaTuzamus TEXHOJIOTHYE-
CKHUX IPOIIECCOB U MPOM3BOJCTBY» C YUYETOM HANPAaBIEHHOCTH OaKallaBPCKOM MPOrpaMMbI — « ABTO-
MaTHU3alUs TEXHOJIOTHYECKUX TPOIECCOB U IIPOU3BOICTBY.

CTyACHTHI IONYYalOT HABBIKM PabOTHI B MCCIIEAOBAHUH, TPOCKTUPOBAHUH M IKCILTyaTaIlH
CHCTEM aBTOMATH3aI[UU TEXHOJOTHICCKUX MTPOLIECCOB M ITPOU3BOJICTB.

3a1auu OCBOCHHUS AUCUUILINHBI « TeopHst aBTOMAaTHUECKOTO YIPABICHUS:
H3yuumop:
e [IPUHLMIIBI paboThl U ocTpoeHust CAY;
e 3anaun aHanu3a CAY, tunosble 3BeHbsd CAY, UX 4aCTOTHBIE U BPEMEHHBIE XapaKTe-
PUCTUKH;
® KpUTEPUU YCTOMUMBOCTHU JIMHEHHBIX, HETMHEHHBIX U TUCKpeTHBIX CAY, nokaszarenu
UX Ka4eCTBa, XapaKTEePU3YIOIIHe TOYHOCTh U OBICTPOJICHCTBHE;
® TUIBl KOPPEKTUPYIOLIMX 3BEHbEB U alNropuTMmel ynpasieHus CAY, 3amauu u mpo-
6nembl cunte3a CAY, Meronsl MaTemarmueckoro monenupoBanus CAY, poOact-
HBIE, ONITUMANIbHEBIC U aganTuBHble CAY.
Qsnademyp:
® HaBBIKAMH I1OCTPOEHUS CTPYKTYpHBIX cxeM CAY;
® HaBBIKAMH IOCTPOEHUS YACTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK OTAEIbHbBIX 3BCHb-
e u CAY B nenom;
e MeToJaMH pacueTa yCTOMYMBOCTH U TOYHOCTH CAY, BenuuuHbl TpeOyeMoro Kol ¢-
¢bunueHTa yCuIeHus, ONpeIeIeHHs TapaMeTPOB EPEXOTHOTO MPolLiecca;
e HaBBIKAMH ONpPEENICHUs MapaMEeTPOB KOpPpEeKTHpYyromuX 3BeHbeB CAY u anropur-
MOB YIpaBJeHHs, 00ECIEUNBAIOIINX COOTBETCTBUE PEryJMpPYyeMbIX MapamMeTpoB 3a-
JAHHBIM TEXHUYECKUM TPEOOBAHUSIM.

Crnenuduka Kypca yUUTHIBAET 0COOCHHOCTH MH(POPMAITMOHHBIX TEXHOJIOTHI JJII CTYJIEHTOB
C OTPaHMYEHHBIMH BO3MOKHOCTSIMM 3710poBbs. [IpenonaBanue JaHHOro Kypca MPOUCXOOUT € HC-
IIOJIb30BAHUEM AJJAIITUPOBAHHON KOMIIBIOTEPHON TEXHUKHU.
O0bexTamMu NMpo(ecCHOHAIBLHON AeATeJbHOCTH BBIITYCKHUKOB, OCBOMBILIUX MPOTPAMMY
OakanaBpuaTta, SBISIOTCS:
® CHCTEMbl aBTOMAaTH3al[MM TEXHOJIOIMYECKHX IIPOLECCOB U IPOU3BOJACTBA IPOIYyKLIUU
Pa3IUYHOIO CIIy’KEOHOTO Ha3HAUYEHHMs, YNpPaBIEHHUS €€ >KU3HEHHBIM IMKJIOM U Kade-
CTBOM, aBTOMAaTU3UPOBAHHBIE CUCTEMBI KOHTPOJISI, IUATHOCTUKU U UCTIBITAHUH;
® aBTOMATHYECKOE M aBTOMATU3MPOBAHHOE 000OPYIOBAaHKUE CUCTEM YIPABJICHUS, KOHTPOJIS,
JTUArHOCTUPOBAHUS, UCTIBITAHUM OCHOBHOT'O M BCIIOMOTaTEIbHOTO ITPOU3BOJICTB;
® METOJbl, CIIOCOOBI M CPEACTBA MPOECKTHUPOBAHUS M MCCIIEI0BAaHUS aBTOMATU3UPOBAHHBIX
CHCTEM M BXOJSIIEro B HUX 000PYAOBaHMUS.

2 MecTo aucuMiIuHbl B crpykrype OITIOIT

JucnummmHa «Teopust aBTomaTudeckoro ynpasieHus» b1.0.19 otHocHuTcs K 00sA3aTebHON
gacTu 00pa3oBaTeNbHOI MPOTrPaMMBbI.
Hucnunmuna npenogaercs B VI cemectpe 1V kypca.
[Ipuctynas x U3y4eHHIO AUCHUILUIMHBI «Teopusi aBTOMaTU4YECKOTO YIPABIEHUS», CTYJIEHT
MMEET 3HAHUS M HaBBIKM MO AUCHMILIMHAM: «DPusmkay, «MareMaTHdecKuM aHanmu3y», «JImHeiHas

anredpa ¥ aHaJTUTHYECKas TEOMETPUsD, « DIEKTPOTEXHUKA U DJIEKTPOHUKAY.



3 [lnanupyemble pe3yJibTaThbl 00yYeHHs N0 JTUCIUITTUHE

dopMupyemMble KOMNETEHIUH
(k00 u HaumerosaHue)

Nuauxkaropsl
JMOCTHKEHHUS KOMITeTeHIUi
(k00 u popmyrupoexa)

IInanupyemble pe3yJibTaThI
00y4eHMs M0 TUCIUILTHHE

OIIK-1. Cnocoben npumensmo
ecmecmeenHoOHayyHbvle U 00-
WeUHIICeHEPHbIE 3HAHUS, MEeMO-
Obl MamemMamu4ecKo2o aHaiu3a
U MOOEIUPOBAHUS 8 NPOPecCcuo-
HAbHOU 0eslmenbHOCTU

OIIK-1.2. ®opmynupyert periie-
HHUE CTaHIaPTHBIX Mpodeccro-
HaJIbHBIX 337124 C IPUMCHECHHUEM
€CTECTBEHHOHAYYHBIX U 00-
[ICUH)KEHEPHBIX 3HAHUM

VMeTh UCIIOIb30BaTh €CTECTBEH-
HOHAY4YHBIC U O6I].I€I/IH)KCHepHBIC
3HaHHs B HpO(beCCHOHaJ'H:HOfI ACA-
TCIBHOCTHU

OIIK-1.3. CHCTEMHO MTOIXOIUT
K BBIOOPY METOJIOB MOJICITUPO-
BaHMs U BBICIIEN MAaTEMATHKH,
BKJIIOYas MaTeMaTUUYECKHUI aHa-
TIU3, JUTS PEIICHUS 3a]1a4 Mpo-
(hecCHOHANBHOM NIEATSIIEHOCTH

3HaTh MCTOJbI MAaTCMATUYCCKOT'O
aHaJIn3a

Bnagers HaBbIKaMH pabOTHI C MPO-
rpaMMHOW CHCTEMOM JJ11 MaTeMa-

THYECKOTO M UIMHTAIIHOHHOI'O MO-

JIeTAPOBaHUS

4 O0beM TUCHUILIHHBI

O0BeM TUCHUIUINHEL COCTABIAET 4 3aUeTHBIX €AUHUIL, Bcero 144 akageMu4ecKuX yaca.
8 yacoB cocTaB/IsIeT KOHTAKTHAsI pa0d0oTa 00y4aK0IIerocs ¢ MpenoaaBaTejeM:
4 yaca — JEKIMOHHBIE 3aHATHS;
4 gaca — IPaKTHYCCKUEC 3aHSITHS.
127 yacoB cocTaBJIsieT caMOCTOsITeIbHAS padoTa 00yuyalouerocs.
9 yacoB — MepONPUATHS MPOMEKYTOYHOH aTTecTAIIUM (IK3AMEH).




5. Coneprxxanue QU CHUNTHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocrosiTeIbHASA

padora
o0yuaromerocst

VI cemecTp

Pa3znen 1. BBeieHUe B TEOPUIO AaBTOMATHYECKOTO
ynpasjenus (TAY). HcciienoBanmne JHHEHHBIX
cucTeM aproMaTuyeckoro ynpasienus (CAY).
Tewma 1.1. Bazosrlie nmonoxxenus TAY.

Tema 1.2. TunoBbie JUHAMUYECKHE 3BEHbS JTUHEH-
ueix CAY.

Tema 1.3. Kputepun ycTORIMBOCTH JIMHEHHBIX
CAY.

Tema 1.4. Tounocts muHeHHBIX CAY.

Tema 1.5. Aaroputmel ynpasnenust CAY.

Tema 1.6. Koppekuuss AMHAMHYECKUX CBOMCTB JIH-
HeriHpIx CAY.

72

68

Paznen 2. Heanneiinbie CAY.

Tema 2.1. XapakTepUCTUKU TUIOBBIX HETMHENHO-
CTel 1 0COOCHHOCTH YCTaHOBUBIIHXCSA (CTAI[HOHAD-
HBIX) U THHAMHYICCKHUX PEKUMOB HenmHeHHBIX CAY.
Tema 2.2. ®a3oBbIe MOPTPETHI, MOAETUPOBAHUE HE-
nuHerHbIX CAY.

Tema 2.3. HWccrnenoBanue yCTOWYMBOCTH HEJIMHEH-
Heix CAY C moMompio KpUTEepus aOCOJIOTHOM
ycrouuBoctu [lonosa B.M.

25

23

Pazgen 3. luckpernbie CAY.

Tema 3.1. Knaccugukarnus quckperssrx CAY.
Tema 3.2. UmnynscHele CAY.

Tema 3.3. {udpossie CAY 1 0cOOEHHOCTH UX JTU-
HAMUKH.

38

36

IIpoMexxyTouHas aTTecTalus: ¢ dK3aMeH

92

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




HToro nmo jucouIInHe 144 4 4 0 0 8 127

* o« o o o
KPII - yacel KOHMaKmuou pabonmsl Ha Kypcosyto pabomy (npoekm) no oucyuniute. dacel OMHOCAMCS K 6HEAYOUMOPHOU KOHMAKMHOU pabome, GolNOIHAIONCSL 6HE PACHUCAHUS YYEOHbIX 3AHAMUIL N0
oucyuniuHe. Yrazoleaomcesi, eciu npedycmMompensl YueOHbIM NIAHOM.

2 Yachl Ha IPOMESKYTOUHYIO aTTECTalMIO (3a4eT, U PEepPeHIMPOBAHHBIN 3aUET, SK3aMeH U JIP.) YKa3bIBAIOTCS B CIIyUuae BbIIEIEHUs UX B y4eOHOM IUIaHE.
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Coz[epma}me AUCHHUITIMHbI

Paznen 1. BBenenne B Teopuro apromaruyeckoro ynpasJjenus (TAY). UccaenoBanue
JIMHEHHBIX CHCTeM aBTOMaTH4YecKoro ynpasiaeHnus (CAY).

Tema 1.1. basosble noto:xenust TAY.

OcHoBHbIe noHsATHS U onpezenenus B TAY. 3agaun TAY.

YacToTHbIE M BpEMEHHBIE XapaKTEPUCTUKHU 3BEHBEB.

IToka3aTenu kayecTBa yIpaBICHUS.

Tema 1.2. Tunopsie IMHAMHYECKHE 3BeHLS JUHeHHBIX CAY.,

XapaKTepUCTUKU CTATUYECKUX, HHTETPUPYIOMNX U AU(PPEepeHINPYIOUINX 3BEHBEB.

Onpenenenne nepenarodHbix GyHKIu JuHedHbIX CAY 10 ynpaBJIeHHIO, OIIMOKE U BO3-
MYILEHHUIO.

[TpaBuna npeoOpa3oBaHus CTPYKTYPHBIX CXEM.

Tema 1.3. Kputepuu ycroitunBocTu JuHeidHbIX CAY.

Anrebpanueckue U 4acToTHble Kpurepuu ycroitumBoctu (I'ypsuua, Muxaitnosa, Haliku-
cTa).

OnpezeneHue 3anacoB yCTOWYMBOCTH 110 (paze U aMIUIUTY JIe.

Omnpenenenue npenenbHbIX napamerpos CAY.

Tema 1.4. Tounocts uHelinbIx CAY.

Omnpenenenne TouHoctu cratnueckux CAY B yctaHoBuBuieMcs pexume. [lonstue cratus-
ma CAY.

Crioco0b! ycTpaHeHHsI OIIMOKH B CTATUYECKOM CUCTEME B YCTAHOBUBIIEMCS PEXKHIME.

Onpenenenne TouHOCTU CAY B BBIHYKJIEHHOM PEXHUME.

Hunamuueckas ommoka B CAY.

Tema 1.5. Anropurmsbl ynpapjenusi CAY.

Omnpenenenue anroputma. Cxema 0000ILIEHHOTO PETYIISTOPA, YIIPABICHHUE C YIIPEKICHUEM.

Amnanorossie [TN/] - perynsaropst.

Peammzanus [IMJ] - anroputma B mudpoBbix CAY, nponopuuoHanbHO - CyMMapHO-
pasHocTHbI# (IICP) anroputm.

I'panunel npumenenus [IN]] — perynstopos. AnantusHelie [IN]] — perynstopsl.

Tema 1.6. Koppexknus 1MHaMH4eCKHUX CBOHMCTB JuHeiHbIX CAY.

Tunsl koppexktupyromux ycrpoiicts (KVY). Ilocnenosarensusie KY, mapamnensubie KY
(MecTHBIE OTpULIATEIbHBIE OOpATHBIE CBSA3H), KOPPEKLIUS IO BO3MYIIEHUIO.

Pa3nea 2. Heauneiinbie CAY.

Tema 2.1. XapakTepHCTHKH THIOBBIX HEJIMHEHHOCTEH U 0COOCHHOCTH YCTAHOBHUBIINX-
cs (CTAMOHAPHBIX) U JUHAMHMYECKHUX PeKUMOB HeluHelHbIX CAY.

MaremaTHuecKue BBIPKEHHS U TpaUKH, ONMKUCHIBAIOINE XapaKTePUCTUKHN TUIIOBBIX HEJU-
HEWHOCTEN.

Y CTONYMBOCTD B MaJOM, YCTOWYMBOCTh B OOJIBIIIOM, YCTOHYMBOCTD B 1I€J0M, aBTOKOJeOa-
HUSL

Tema 2.2. @a3oBble NOPTPETHI, MOACJIMPOBaHNE HeJuHeHHbIX CAY.

Uccnenoanne HenuHedHbIXx CAY ¢ ucnonb3oBaHueM (a3oBbIX MopTpeToB. [loHsTus
aCUMITOTUYECKONW U HEACUMIITOTHYECKON YCTONYUBOCTH.

[MocTpoeHue Ga3oBbIX MOPTPETOB ¢ TOMOIIIBIO Tiporpammbl Simulink B makere Matlab.

Tema 2.3. UcciienoBanne ycroifuuBocTH HeJiMHeHbIX CAY ¢ noMoIbio Kputepus ao-
coiroTHOM ycroiiuuBocTu [lonmosa B.M.

Kpurepuii [Tonosa B.M. s CAY ¢ ycTOWUYMBOM JTMHENHON Y4acThIO.

Kputepuii [Tonosa B.M. st CAY ¢ HeycTONYMBON JTMHEHHOHN YacThIO.

Kpurepuii [TonnoBa B.M. 1t ocoboro ciyyasi.

Paznen 3. Iuckpernnie CAY.

Tema 3.1. Knaccupuxanus quckperoix CAY.

Onpenenenne nuckpetHoid CAY. Buabl KBaHTOBaHHS JUCKPETHBIX CUTHAIIOB 110 YPOBHIO.



Penetinbie, ummnynbcHbie u g possie CAY.

Tema 3.2. UmnyabcHbie CAY.

Knaccudpukanus wumnynscHbix CAY 1o BuLy MOIYNALHUH, aMIUIATYIHO-UMITYJIbCHAS
(AUM), mmpotHO-uMiynbcHas (ILIMM), da3zoBo-ummnynschHas (PMM), 4acTOTHO-UMITYJIbCHAsS
(UUM).

Teopema KorenbHukoBa aas umnyabcHbeIx CAY.

Marematuueckuil anmapar T€OpUH JIMHEHHBIX UMITYJIbCHBIX CUCTEM (pereTdaras QpyHKIHs,
Z — npeoOpa3oBaHue).

Uccnenosanue yctoitunBocT UMIyabCHbIX CAY.

Tema 3.3. Hluposbie CAY u 0c00€HHOCTH UX THHAMHUKH.

Onpenenenne nudpoboii CAY. Metoasl onpenenieHre J0MyCTUMOT0 3HAYCHHS HHTEpBaIa
T muckperuszaryu udposoid CAY 1no BpeMeHH.

[IpeoOpazoBanre HENMpepbIBHOW BENWYMHBI B HU(PPOBOMl koA U LU(GPOBOro Kojaa B
HETIPEPHIBHYIO BEIHUYUHY.

Ocob6ennoctu quHaMuku 1udposoit CAY.

Maremaruueckoe onucanue nudposoit CAY u Mmetroauka e€ nucciaeaoBaHusl.

OcoOenHocTy TexHUYECKOH peanusanuu uudposoit CAY.

PobacTHbIe cHCTEMBI, OITUMAIIEHOE U aJTAITHBHOE yIIPaBJICHUE.

[Tpu peanuzauuu IUCHUIUIMHBI (MOJYJIsl) OpraHU3yeTCsl MpaKTUYeCKasl MOArOTOBKA IyTEM
IIPOBE/ICHUS MTPAKTUYECKUX 3aHATUH, BBIMOJIHEHUS] KOHTPOJIbHOM paboThl O MHIUBUAYaAIbHBIM 3a-
JaHUSM, MIPEAyCMaTPUBAIOIINX y4acTue O0yUarolUXCsl B BBIIIOJHEHUH OTAEIbHBIX 3JIEMEHTOB pa-
00T, CBA3aHHBIX ¢ OyayIIel IpodecCuoHaIbHOMN EATEIbHOCTBIO.

Jlise KOHTPOJISt yCBOSIEMOCTH JUCIUILIMHBI pa3paboTaHbl TeCThl (26 BOIMPOCOB) M BOIPOCHI
JUIl TUarHOCTUYeCKoi paboTel (25 BompocoB), mMpeacTaBieHHble B pazjene «DoHA OLEHOYHBIX
CPEACTBY.

[TpakTHyeckass MOArOTOBKA MPU U3YUYEHUM AWCLMILIMHBI PEANIU3YETCs HEMOCPEICTBEHHO B
¢bunmnane B ayIMTOPUH, NIPETHA3HAUEHHOM JIs TPOBEIEHUS TPAKTHUECKHUX padoT.

6 IlepedyeHb yueOHO-MeTOANYECKOr0 o0ecreyeHUsl M0 JHCHMILINHE
Jns obecrieueHHst peanm3aliid TPOTPaMMBI  TUCIHUILIHHBL «Teopusi aBTOMAaTHYECKOTO
YIpPAaBJIEHUS» pa3pabOTaHbI:

— KOHCIEKT JIEKIIMH 10 TUCHUILINHE « Teoprs aBTOMaTUYECKOTO YIIPaBICHUS;
— BapUaHThl HHMBHUIyaJIbHBIX 33JJaHUI Ha KOHTPOJIbHYIO padoty [1P-2.

— TecThI (26 BOIPOCOB);

— BOIPOCHI JJI TUarHOCTHYECKOM paboThI (25 BOIPOCOB).

Metoauueckre MaTepHualbl M0 JAUCHUIUIMHE (MOJyINI0) U 00pa30BaTeIbHOW MporpaMMe B
[EJIOM TMPECTAaBIICHBI Ha OUIMATBEHOM caiiTe 00pa3oBaTenbHOM opranu3anuu: Beb-caiit dpunmnana
«[IpoTBHHO»  TOCYyJapCTBEHHOrO  yHHBepcuteTa  «JlyOHay. - URL: http://uni-
protvino.ru/enter ump.html. Pexxum goctyma orpaHUYeHHBIH, [0 JIOTHHY U TapOIIo.

7 ®oHAbI OLEHOYHBIX CPEICTB 0 AUCHUILIHHE

Jns arrecranuu 0Oy4YalOIIMXCSl HAa COOTBETCTBHUE MX NEPCOHAIBHBIX JOCTHUKEHHM
MO3TAHBIM TPeOOBaHUSAM 00pa30BATENBHOM MPOrpaMMbl MO JUCHUIUIMHE pa3paboTaHbl (OHIBI
OLICHOYHBIX CPEJICTB, MO3BOJISIOLINE OLEHUTh PE3yJIbTaThl 00y4eHUs (3HAHUS, YMEHUS, HABBIKH) U
copmupoBaHHbIe (POpMHUPYEMBIE) KOMIIETEHIIUH.

Ot GOHBI BKIOYAIOT TEOPETUUYECKHE BONIPOCHI, PEILICHHE 3a/1a4 Ha IPAKTUYECKUX 3aHIATH-
SX, BBIIIOJTHEHHE KOHTPOJIbHOW paboTsl [1P-2, moaroToBKy K clade W ciady 3K3aMeHa, KpUTEpUHU
OLIEHUBAaHMsI (TECThI, BONPOCH I AMArHOCTMUYECKOW PabOThI), MCIIOJIb3yEeMbIE NPHU MPOBEACHUU
IIPOLEAYP TEKYIErO KOHTPOJIA yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTallUu.

@DOHIBI OIICHOYHBIX CPEACTB NPEACTABICHBI B IPUIIOKEHUU K paboyeil mporpamme.



[Tpu HEOOXOAMMOCTH OOYYAIOLIHECS C OTPAaHHYECHHBIME BO3MOXHOCTSIMH 3I0POBBSI 1 HHBA-
JHJIBI 00ECTIICYMBAIOTCS OLICHOYHBIMU MaTepHuaiaMu B (popmax, alaiTUPOBAHHBIX K OrPaHUYCHUSIM
WX 3JI0POBbSI U BOCIIPHUSTUS MHPOPMAIIUH:

Hna nuy ¢ HapyuleHuaMU 3peHuUsL:

— B IEYaTHOU (hopMe yBEITHUCHHBIM MPUPTOM,

— B (opMe AIIEKTPOHHOTO JIOKYMEHTA,

— B dopme ayauodaiina.

s nuy ¢ HapywieHuaAMU CLyxXa:

— B medatHo# dopme,

— B (OopMe AIIEKTPOHHOTO JTIOKYMEHTA.

s nuy ¢ HapyuweHusMU ONOPHO-08UAMENTLHO20 ANNAPAMA.:

— B TIIEYATHOH (opme,

— B (OpMe DIIEKTPOHHOTO JJOKYMEHTA,

— B Qopme ayaunodaiina.
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8 PecypcHoe obecnieueHune
Ilepeuens JuTepaTyphl

OcHoeHnasn yuedonas tumepamypa
1. Ie3uep JI.JI. Teopus cuctem ympasnenus [Tekcr]: Yue6noe mocobue / JI.JI. IleB3nep. - 2-e
u3 ., ucnp. u gor. - CII6.: Jlans, 2021. - 424c.: wi. - ISBN 978-5-8114-1566-3.

[Tes3uep, JI. 1. Teopus cuctem ympasienus : yuyebnoe nocodbue / JI. JI. IleB3nep. — 2-e usn.,
uctp. u gon. — Cankt-Ilerepoypr : Jlans, 2022. — 424 ¢. — ISBN 978-5-8114-1566-3. —
Tekcr : onexTpoHHblii // Jlaub : dnekTpoHHO-OmMOmmoreunas cucrema. — URL:

https://e.lanbook.com/book/212207 (nara obpamenus: 28.04.2023). — Pexxum goctyna: ajis aB-
TOPU3. II0JIb30BATEIICH.

2.Talinryk A.P. Teopus aBTOMAaTHYECKOTO YIpPABJICHHUS B MPHUMEpPax W 3a7avyax C PCIICHUSIMH B
MATLAB : Yue6Hoe nocobue jutst cTyieHToB By30oB / A.P. Iaiinyk, B.E. benses, T.A. IIbsiBueH-
Ko. - 5-¢ m3n.,ucnp.u gom. - CIIG6. : Jlanw, 2019. - 464c. : un. - bubnuorp.crucok:c.459.-
Tem.ykaz.3amaq:c.460. - ISBN 978-5-8114-4200-3.
laiinyk, A. P. Teopusi aBTOMaTH4eCKOro YIIpaBJICHUS B MpUMEpax M 3ajJadax C PEUICHUSIMH B
MATLAB : yue6noe nocobue amns By3os / A. P. I'aiinyk, B. E. bensies, T. A. [IpsiBueHKO. — 6-€
u3l., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Texkct

MEeKTpOHHBIH  //  JlaHb @  JnmeKkTpoHHO-OMOmmoTeunas  cucrema. —  URL:

https://e.lanbook.com/book/200441 (mata obpamenus: 28.04.2023). — Pexxum goctyna: Juis aB-
TOPH3. TI0JIb30BATEIICH.

3. Epodee A.A. Teopus aBTOMaTH4ECKOTrO yIpaBiieHUs: YueOHUK g By30B. - CIIO.: [Tonurex-
auka, 2001. - 302 c.: un.; To xke 2005.

Jononnumensnas yuedbnas numepamypa

4, BomoBo3oB, A.M. DieMeHTHI CUCTEM aBTOMATHUKH: YuebHoe mocooue/ A.M. BomnoBo3os. — 2-e
U3, ctep. - M.: U3narenbckuit meHTp « Akamgemus». 2008, — 224 c.: mi. 978-5-7659-5604-

5. Managee C.1. Teopus aBTomaTHueckoro ynpasienus : Yueouuk (rpug)/ C. 1. Managees,
A. A. Manadeesa. - 2-¢ u3., nepepad. u jor. - M. : U3garensckuii ienTp "Axanemus", 2014. -
384c. : nn. - (Beiciiee oOpazoBanue: bakanaspuar). - ISBN 978-5-4468-0230-2.

6. Kum, /1. I1. Teopust aBTOMaTHYECKOTO YIPaBICHHS : yUeOHUK M pakTUKyMm s By3oB / J1. I1.
Kum. — Mocksa : U3garensctBo FOpaiit, 2023. — 276 c. — (Bricuiee obpazosanue). — ISBN
978-5-9916-9294-6. — Tekcrt : anekTpoHHbIA // OOpazoBarenpHas mwiatdpopma FOpaiiT [caiT].
— URL: https://urait.ru/bcode/511430 (mara obpamenus: 05.05.2023).

Iepuoauyeckue u3gaHus

1. PoGoToTexHruka u TexHUYecKass kuOepHeTuka: HaydHo-TexHWueckuil KypHai. / Yupemaurtenb:
[ITHMH onbITHO KOHCTPYKTOPCKUI MHCTUTYT POOOTOTEXHUKU M TEXHUYECKOW KMOEPHETUKH; TJI.
pen. Jlomota A.B. CII6.: [IHUU PTK. — xypHan BeIxoauT 2 pa3a B moayr. - OcuoBan B 2013 1. -
ISSN: 2310-5305 — Tekcr : HeocpeACTBEHHBIH (IOANKCKA HA IEYaTHOE U3/IaHKE)

2. CoBpeMeHHBIE TEXHOJIOTHH aBTOMATH3alNU: MPOGECCHOHATBFHBIN HAYYHO-TEXHHUYECKHUH JKypHAJL.
/ Yupeaurenb: OO0 «CTA-ITPECCy; rin. pen. Copokun C.A. - M.: UznarensctBo «CTA-
[TPECC», - Xypnan Beixoaut 2 pa3a B oiyr. - OcaoBat B 1996 r. - ISSN 0206-975X. — Texkcr :

HCHOCpCI{CTBCHHBIfI (no;umcxa Ha 1e4aTHOC I/I3,Z[3.HI/IC).

Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEepHeT»
dnekmponno-oudbnuomeynvle cucmemul u 6a3vl OAHHBIX
1. 3BC «Znanium.comy: https://znanium.com/
2. OBC «Jlanby: https://e.lanbook.com/
3. OBC «lOpaiit»: https://urait.ru//
4. OBC «YHuBepcureTckas oudmuoreka onnan»: https://biblioclub.ru/
5. Hayunast snekrponnas oudmuoreka (PYHOB) «eLIBRARY.RUx: http://elibrary.ru
6. Hanmonanenas snekrponnast oudnuoreka (HOB): http://H36.pd/
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http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/

7. ba3bl TaHHBIX POCCHICKUX KypHaoB koMmmanuu «East Viewy: https://dlib.eastview.com/
Hayunvie nouckosle cucmemot

1. ArXiv.org - Hay4HO-ITOUCKOBAsl CUCTEMA, CIICIHATIM3UPYETCs B 00JACTAX: KOMIIBIOTEPHBIX HAYK,
actpodusuku, (PU3MKU, MaTEMATUKH, KBaHTOBO# Ouosoruu. http://arxiv.org/

2. Google Scholar - mowckoBasi cucrema Mo HaydHOU JUTeparype. BriroyaeT craTbd KPYITHBIX
HAYYHBIX W3/aTeNIbCTB, apXUBBI IPEIPHUHTOB, MyOIMKAIMK HA CATaX YHUBEPCHTETOB, HAYIHBIX
o0I1IecTB ¥ ApyTrUX Hay4dHBIX opranu3anuii. https://scholar.google.ru/

3. SciGuide - HaBuraTop Mo 3apyOe)KHBIM HAYYHBIM 3JICKTPOHHBIM PECypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ipogheccuonanvnvie pecypcol cemu «Anmepnemy»

1. OtkpeiToe obpasosanue https://openedu.ru/

ITepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCIIO/Ib3yeMBbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTe/IbLHOIO Npolecca, BKJAKYasi IPorpaMMHoe odecreyeHue, HH(POPMalMOHHbIE
CIIPaBOYHbIE CHCTEMBbI

[TpoBeneHuNe JIEKIMOHHBIX 3aHSATUNA MPEANONaracT UCHOIb30BaHUE KOMIUIEKTOB CJail0B U
IIPOrpaMMHBIX IPe3eHTAlUN M0 PaCCMAaTPUBAEMbIM TEMaM.

[TpoBeneHne NpakTUUECKUX 3aHATUHN MO AUCLUUIUIMHE NPEANONaraeT UCNOoIb30BaHUE CIIELU-
QJIN3UPOBAHHBIX AYJAUTOPHM, OCHALIEHHBIX NEPCOHAIBHBIMU KOMIIbIOTEpaMH, OOBEIUHEHHBIMH B
JIOKAJIbHYIO CETh M MMEIOUINX B ONPEACICHHOM MOPSIKE JOCTYII K pecypcaM riiodanbpHoi cetn UH-
TEpHET.

JIyist BEITIOJTHEHUS 3aJJaHHA CaMOCTOSITEIIBHON TIOJATOTOBKH O0yYaronuecs: 00eCcIeynBaroOTCs
JUTEPaTypoil, a Takke B ONpeAEIEHHOM MOpPsIKE TOCTYNOM K MH(OpMaMoHHBIM pecypcam Hn-
TEpHeTa.

Jucuumnirza obecrieyeHa HEOOXOMMBIM IPOrPAMMHBIM 00eCIIeYeHUEM, KOTOPOE HaXOIHUT-
cst B cBoOOHOM noctyre (mporpammbl Open office, VisSim) cBoOomHast uiieH3MsI, KOJI IOCTYIIa HEe
TpeOyeTcs).

B ¢uimane «IIpoTBUHO» rocy1apcTBEHHOTO YHUBEpCHUTETa «JlyOHa» cO3/1aHbl yCIOBUS IS
o0y4yeHMs JIoAed ¢ OrpaHMYEeHHBIMH BO3MOYKHOCTSIMM: MCIIOJIb30BaHME CHENMalIbHBIX 00pa3oBa-
TEJIbHBIX NMPOTrPaMM U METOIO0B 00y4EHHUs, CHIEIHATbHBIX YYEOHUKOB, yU€OHBIX MOCOOUN U JUIaK-
THYECKUX MaTepHaliOB, CIELUANIBbHBIX TEXHUYECKHX CPE/ICTB O0YUYEHUs! KOJUIEKTUBHOTO U WHIUBU-
IyaJbHOTO TOJIb30BaHUs, MPENIOCTABIEHUE YCIYT acCUCTEHTa (IOMOIIHMKA), OKa3bIBAIOIIUM 00Y-
YaIOIUMCS HE00X0AUMYI0 TEXHUYECKYIO TOMOIIb, 0OecreueHre JOCTYIa B 3[aHUsl OPraHU3al1H.

HmeeTcst yHuBepcallbHOE CPEACTBO AJIsl OIbeMa U NepEMEIEHUs] MHBAIUIHBIX KOJISICOK —
na”jayc-margopma CKIaaHOM.

KomneioTepHsle kiaccel 000pyA0BaHbl cTojaMu Juisl nHBanuaoB ¢ LI, Takxke 31eck 060-
pynoBanel paboune wmecta ansd gun ¢ OB3: ycTaHOBNEHBl CHENMANIbHBI MPOrpaMMHO-
TEXHOJIOTHYECKHI KOMILJIEKC MO3BOJISIONINI paboTaTh Ha HUX CTYJEHTaM C HapyLIEHHUEM OMOPHO-
JIBUTATENILHOTO amnmapara, ciaboBUISAIUM U ciaadocbimanuM. IMEroTcst rapHUTYpBl KOMITAKTHBIE,
OecrnipoBOHAs KJIaBUATypa ¢ OONBIIMMH KHOTKaMH, OECTIPOBOIHOW KOMITHIOTEPHBIM HKOWCTHK C
JIBYMsI BBIHOCHBIMU KHOTIKaMH, OECIPOBOJIHOM pecuBep, OecripoBOIHAs BBIHOCHAS OOJIbIIAs KHOTI-
Ka, TOPTaTUBHOE YCTPOMCTBO JJIsi YTEHUS [T€YaTHBIX MaTEPUaJIOB.

CriennanpHble Y4eOHUKH, yueOHbIe TOCOOUs U TUAAKTUYECKHE MaTepHalibl, B TOM YHCIIE B
(dbopMaTe neyaTHbIX MaTepuanoB (KpynHbId mpudt win ayauodaiins) umerorcs B 9bC, Ha KOTO-
pble moanuca Quiamai.

Hanuuue Ha caiite Quinana cripaBouyHOM MH(OPMALMK O paclUCaHUU YYEOHBIX 3aHATUN B
aJlanTUPOBAHHOM (GopMe NOCTYIMHON Ui 0OYYaIOIIMXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSAMU 3/10-
POBBSI, SIBJISIFOIINUXCS CIIENBIMU UM CIA00BUIAIIMMH.

Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl

Jl1s ipoBeieHNs JIEKLIMOHHBIX 3aHATUH UCIIOIB3YETCS ay IUTOPHS C IIPOEKTOPOM U dKpa-
HOM.

12


https://dlib.eastview.com/
http://arxiv.org/
http://arxiv.org/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
https://openedu.ru/

Jlnst mpoBeieHrs MPaKTHYECKUX 3aHATHUH UCIIONIb3yeTcsl KoMIbroTepHbId Kiace (15 T1K) ¢
MIPOEKTOPOM U 3KpaHOM (000pyI0BaHHE B COOCTBEHHOCTH).

OOyuaronuecs U3 4YuClia UHBAJTUAOB U JIUIl C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
MOTYT HMCIIOJIB30BaTh CIEIUAIM3UPOBAHHOE MTPOrPaMMHOE M MaTepHalbHO-TEXHUYECKOe o0ecreye-
HUe:

— oOyuaromuecs: ¢ HapyIEeHUSIMH OMTOPHO-ABUTaTEILHOTO anmnapaTa Mpu He0OX0IUMOCTH MO-
YT HCIOJIb30BaTh aJalTHBHBIE TEXHUYECKUE CPEICTBA: CHEIHAIbHO O0OpYy/IOBaHHBIC
JDKOMCTUKHU, YBETMYCHHbIE BHIHOCHBIE KHOIKHU, KJIIABUATYPHI C OOJIBIIUMH KIIABUIIIAMHU.

— oOyyaromuecs ¢ OrpaHMYEHUSIMU T10 3PEHHUI0 MOTYT MPOCITYyIIaTh JOCTYIHBIA ayauoMare-
pHaj WM IMPOYUTATh TEKCTHI, YBEIMYUB IIPH(T HA IKpaHE MOHUTOpA KOMIbIoTepa. Pexo-
MEHAYEeTCSl UCIOJIb30BaTh IKPAHHYIO JIYIy U JAPYTrue BU3yalbHbIE BCIIOMOraTeIbHbIE Cpe-
CTBa, 4TOOBI U3MEHHUTH MIPU(PT TEKCTa, MEKCTPOUHBIH MHTEPBAJ, CHHXPOHHU3AIUIO C PEYbI0
U T.J., IPOrpaMMbl SKPaHHOIO JOCTYMa (CKPUH-PUAEPHI AJIsl MPOUYTEHUS TEKCTOBOM HMH(OP-
MallM{ 4Yepe3 CHHTE3WPOBAHHYIO peYb) W/WIHM BKIIOUUTH (YHKIHIO «IKPAHHOTO AUKTOPA»
Ha MIEPCOHAILHOM KOMITbIOTEpE ¢ onepannoHHoi cucremoir Windows 7, 8, 10.

— o0yyaromuecs ¢ OrpaHU4YEHUSMH 10 CIIYXY MOTYT BOCIOJIb30BaThCsl KOMIILIOTEPHOM ayI10-
TapPHUTYPOI MPH MPOCTYIIMBAHUU HEOOXOAUMOIN MH(OpPMAMKU U MOPTATUBHON HHIYKIU-
onHoli cucremoit cepun «MMCTOK».

[Tpu HEOoOXOAMMOCTH 00y4YaroIIKecs ¢ OrPAaHUYEHHBIMUA BO3MOXKHOCTSMH 37I0POBbSI U MHBA-
Tl 00ECTICUNBAOTCS TICYATHBIMH | (MJIHM) JIEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcamu (00pa-
30BaTeNbHas MporpamMma, yaeOHble mocoOus u Jip.) B (opMax, aJanTUPOBAHHBIX K OTpaHHYEHUSIM
UX 3JI0POBbsI U BOCIIPHATHS HHPOPMALIUH:

Jlist muI ¢ HapyIIeHUSIMU 3PEHUS:

— B IIEYaTHOH (OpME yBETUUYCHHBIM IIPH(PTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TieyaTHOU (opwme,

— B (hopMe IMEKTPOHHOTO JOKYMEHTA.

Jlist i1 ¢ HapyIeHUsIME OIIOPHO-/IBUTaTEeNILHOTO arapara:

— B IIEYaTHOM (opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme aynuodaiina.
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IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbpTate ocBOeHUS MUCIHUILIMHBEI « Teoprs aBTOMAaTHYECKOTO YIIPABJICHUS» MPOTPaM-
MBI OakajgaBpoB MO HampaBiieHuto moarotoBku 15.03.04 «ABTomMaTtH3anus TEXHOJIOTHYECKUX TPO-
I[ECCOB M MIPOU3BOJICTB» C YUETOM HANPaBIEHHOCTH 0aKalaBPCKOW MPOTpaMMbl — « ABTOMATH3AIIHS
TEXHOJIOTUYECKUX TPOIIECCOB U MPOU3BOJICTBY» BBITYCKHHK JIOJDKCH 00JIa/IaTh CICAYIONIMMU KOM-

NICTCHIUAMMU

Kommnerenmus OIIK-1 - CiocoOeH nprMEHSTh €CTECTBEHHOHAYYHBIC W OOIICHHKEHEPHBIC
3HAHUS, METOJBI MAaTEMATHUECKOTO aHAIM3a U MOJICTHPOBAHUS B MPO(ECCHOHAIBHON ACSITeIhHO-

CTH

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onucanue nokasareJieil 1 KpuTepueB OLlCHUBAHUS KOMIIETEHIMI, a TAKKe IIKAJI
OLlEHUBAHMS

Komnerennust OIIK-1 - CnocobeH npuMeHsTh €CTeCTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE
3HAHUS, METOJIBI MATEMATHYECKOTO aHAIM3a U MOJICITHPOBAHUS B MPO(ECCHOHATBHON ACSITEIhHO-

CTH
WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJbTATA OBYUEHUS
CTUXEHUSA 10 npaKTHKe
KOMIIETEHIIUHA
1 INKAJIA oneHnBanus
(Ko 1 HAMMEHOBAHHE)
Hemonctpupy-
E€MOHCTpHUPYET E€MOHCTpHUPYET
€T YaCTUIHOE A ThHpy A cTpHpY HdemoHCTpHpYeT
JIOCTAaTOYHO ycToitunBoe
yMCHUE N cB0oOOIHOE U
ycroitunBoe yMCHUE
HCTIOJTb30BaTh yBepeHHOE
yMEHUE HCTIOJB30BaTh
€CTEeCTBEHHO- yMCHUE
OIIK-1.2. ®opmynupyer HCIOJIb30BATh €CTECTBEHHOHA-
Hay4HEIC U HCTIOJB30BaTh
pelIeHIe CTaHaapTHBIX €CTeCTBCHHOHA- YYHBIC U 00-
oO0ImenHxe- €CTEeCTBEHHOHA-
npodeccHoHaNbHBIX 33134 | OTCyTCcTBHE YYHBIE U 00- UIEUHKEHEPHBIE
HEepHBIE 3HAHUA Y4HBIE U 00-
C IPUMEHEHHUEM ecTe- yMeHHUs IIEUH)KEHEPHBIE | 3HAHUS B MPO-
B Iipodeccuo- ., | IIEeMH)XEHEepHBIE
CTBEHHOHAYYHBIX U 00- ., 3HaHMSA B IIPO- | (heccHoHabHOI
. HaJIbHOH J1ed- . 3HAHUSA B MIPO-
IIEMHKEHEPHBIX 3HAaHUH (eccnoHanbHOM | AEATEIHHOCTH. .
TEJBHOCTH. (eccroHaIBHOM
JIEATEIILHOCTH. JHomyckaer ot-
Homyckaer JIeATEIIbHOCTH.
Jomyckaer 10- | JIeNbHBIE HETPY-
MHO>KECTBEH- He nomyckaer
CTaTOYHO CEPb- OBIe OIIMOKY.
HBbIE TpyOBIe OIIHNOOK.
€3HbIE OIIMOKH.
OILIHMOKH.
E€MOHCTpUpY- E€MOHCTpUPYET
A oHpy- | 1 Thupy HemoncTpupyet | JleMOHCTpUPYET
€T YaCTUIHOE JIOCTATOYHO N
o ycToituuBoe cBOOO/IHOE U
3HaHUE METO- ycToituuBoe
3HaHUE METOJIOB | YBEPEHHOE 3Ha-
JIOB MaTeMaTH- | 3HAHHE METOJIOB
OIIK-1.3. CucreMHO TO1- OrtcyTcTBHE MaTeMaTHhJe- HUE METOJIOB
YEeCKOT0 aHaJIH- MaTeMaTuJe-
XOJIHUT K BEIOOPY METO/I0B 3HAHUA CKOTO aHaJIN3a. MaTeMaTH4e-
N 3a. Jlomyckaer | ckoro aHaiusa.
MOJIEITIPOBAHUS U BBICIIEH JlommyckaeTr OT- | CKOTO aHAIH3a.
MHOECTBEH- Honyckaer go-
MaTEeMAaTHKH, BKITIOJas JenpHBIe Herpy- |  He momyckaer
o HBIE TPYyOBIe CTaTOYHO CEPb-
MaTeMaTHYECKUI aHAIN3, ObIe OIIHOKH. OIINOOK.
OIINOKH. €3HbIE OITHOKH.
UL PCILICHIA 33/13% MPO- JemoHncTpu Hemonctpupyer | Hemonctpupyet | JlemoHcTpupyeT
(heccHOHATBHO NesTeIh- PPy PPy cTpHpy pHpy
HoCTH €T YaCTUYHOE JIOCTaTO4HO ycToituuBoe cBOOO/IHOE U
OtcyTcTBHE BIIAJICHUE ycroituuBoe BIIaJICHUE yBEpEHHOE Blla-
BIIaJICHHS HaBBIKAMU pa- BJIaJICHUC HABBIKAMU pa- JICHHE
60TBI ¢ TIpo- HaBBIKAMU pa- 0OTHI C MPOo- HABBIKAMU pa-
TPaMMHOU CH- 00TBI ¢ TIpO- rpaMMHOM cu- 00TBHI ¢ Ipo-
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CTEMOM IS rpaMMHO# cu- CTEMOM I rpaMMHOM cu-
MareMaTHue- CTEMOM ISt MareMaruue- CTEMOM ISt
CKOI'0 ¥ MMH- MareMaTHue- CKOr'0 ¥ MIMHTa- MareMaruue-
TalMOHHOIO CKOr'0 ¥ MMHTa- LUOHHOTO MO- CKOr'0 ¥ MMHTa-
MO/JICJIUPOBa- LIMOHHOI'O MO- JICITUPOBAHHS. LIUOHHOTO MO-

Hus. Jlomycka- JICTTUPOBAHHS. Jlomyckaer oT- JICITUPOBAHHS.

€T MHOXe- Homnyckaer no- | nenbHble Herpy- | He nomyckaer
CTBEHHBIC TPy- | CTAaTOYHO Ceph- OBle OMmMOKH. OIHOOK.
ObIEe OIIMOKH. €3HbIE OIITNOKH.

[Ipu GannpHO-PEHTUHIOBOW CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKU, IPUOOpETaeMbIe CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUTUINHBI, OIEHUBAIOTCS B OalIax.

Onenka kayecTBa pabOThl B PEHTHHIOBOI cHCcTeME SBJSETCS] HAKOMUTEIBHOW U UCHOJb3Y-
€TCsl JIUISl OLIEHUBAHUSI CUCTEMHOM pabOTHI CTYICHTOB B TEUEHUE BCETO MEeproia 00ydeHUsI.

[To utoram paboThI B ceMecTpe CTYJAEHT MOXET MOTy4uTh MakcuManbHo 70 6amnoB. HToro-
Bol (hopmoii koHTposst B VI cemecTpe siBisiercst sk3ameH. Ha 3k3aMeHe CTyJIeHT MOKET HaOpaTh

makcumaiibHo 30 0asuIoB.
B tedenne V cemecTpa CTYJSHT MOXKET 3apaboTaTh OaUIBI 32 CICAYIONINE BUIBI PA0OT:

No Bun pabotsl Cymma OannnoB
1 JIEKIIMOHHBIE M TPAKTUYECKHE 3aHATHSI (ITOCEIICHHUE) 32
2 AxTHBHas paboTa Ha MPAKTHYECKUX 3aHATHUSIX 8
3 Brinonaenne KoHTpoapHOM paboTs! [1P-2 30
Hroro: 70

Eciam k MOMEHTY OKOHYAHHUS CEMECTpa CTyJIeHT HabupaeT oT 51 g0 70 GamioB, TO OH MOTY-
YaeT JIOMYCK K IK3aMEHY.

Ecau cTyeHT kK MOMEHTY OKOHYaHUs ceMecTpa Habupaet oT 61 1o 70 6amioB, To OH MOXET
MOJIYYUTh AaBTOMATHYECKYIO OLEHKY «YJIOBICTBOPUTEIILHO». [IpH *kellaHuu MOBBICUTH CBOIO OIICH-
Ky, CTYZICHT UMEeT MPaBO OTKA3aThCsl OT aBTOMATUYECKON OIIEHKHU M CIaTh dK3aMeH.

Ecnu cryneHt ne Habpan MUHHMaIbHOTO yrcia 6ayioB (51 Gamr), TO OH HE MoJaydaeT J10-

MyCK K 3K3aMEHY.
CoOoTBeTCTBHE PEHTHHIOBBIX OAJJIOB U aKaJIeMUYECKHUX OIIEHOK YK3aMeHa

OO6mast cymma

OasioB 3a ce- Wrorosas ouenka
MecCTp
86-100 OTimyHO
71-85 Xopo1io
51-70 Jlonyck K 9K3aMeHy

B TOM YHCIIE:
61-70 Bo03MOXHOCTh NOJTyU€HHUSI aBTOMATUYECKOM OIICHKH «YAOBIETBOPUTEIHHOY
51-60 ToapKO JOMYCK K 9K3aMEHY
0-50 * HeynoBieTBopuTensHO (CTYIEHT HE JOMYIICH K dK3aMEHY)

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIIECTCS B IIPOLIECCE BBIIIOJIHEHUS IIPAKTUYECKUX U
CaMOCTOSITENIbHBIX PA0OT B COOTBETCTBUH C MPUBEICHHBIM HIXKE IPAPUKOM.

I'paduk BBITTOTHEHMS M 3AIUT CAMOCTOSITEIILHBIX PA0OT CTYICHTAMH B / CEMECTpE

Biiter Henenn yuebHoTO mIporiecca
pador | 1 |2 3 415|6 7 8|19 10 11 | 12 | 13 14 15 16 17
[1p-2 B I1P-2

(yxaswiBarotcs: B T1P-2 Ha Henmesro BeIIa4M 3aIaHUs HA CAMOCTOSITEIILHYIO paboTy)
[Tpouienypa OIEeHUBAHHS PE3yAbTATOB OOYyYEHHS WHBAIMIOB WM JIMI[ C OTPAaHHMYECHHBIMU

BO3MOXKHOCTSIMHM 3/10pOBbsl 10 JUCHUUIUIMHE IpeIyCcMaTpUBaeT IMperocTaBlIeHue HHGOpMaluu B
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dbopmMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM MX 30POBbS M BOCIIPUATHS HH(DOPMAITUH:
— B Te4YarHo# ¢opme,
— B IeYaTtHOU opMe YBETHUYCHHBIM IIPUDTOM,
— B QopMe EKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepevYeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBHCHMOCTH OT KOHTHHICHTA
00y4Jarommxcs.

[lpu HeoOxomumocTh oOyuaromemycs uHBaauay u Jjuiy ¢ OB3  mpemocraBisercs
JOTIOJTHUTEIbHOE BpeMs JUIsl MOJArOTOBKM OTBETa Ha 3aueTe WM JK3aMeHe. Y 00ydaromerocs
unBanuaa u juna ¢ OB3 umeeTcs BO3MOXKHOCTH BbIOOpa (DOPMBI KOHTPOJIS Ha MPAKTUYESCKUX
3aHATHUAX, 3a4CTaX, SK3aMCHAX, MOAXOAAIasd KOHKPETHO IJIA HETO.

@®oHABI OLEHOYHBIX CPEICTB 1JIs1 AUCHUILINHBI
«Teopusi aBTOMaTH4eCKOI'0 YIIPABJICHUSI»

Nuagukaropbl
Ilnanupyemsle pe-
®opmupyemble AOCTHKEHHUS KOM- SVILTATLL HaumenoBanue
KOMIIeTeHI[HH neTeHIni Y OIIEHOYHOT0 Ma-
o0y4eHus 1O AuC-
(K00 u Haumenoganue) | (K00 u popmyarupos- Tepuajia
xa) HUITHHE

OIIK-1. Cnocoben
npUMeHsImb ecme-
CMBEeHHOHAYUHble U
obweundIceHepHvie
3HAHUSL, MEMOObl Ma-
MeMamuyecko20 ana-
JU3A U MOOEIUPOBa-
HUs 8 npogheccuo-
HANbHOU OesamenbHo-
cmu

OIIK-1.2. ®opmynu-
pYeT pelleHue CTaH-
JapTHBIX podeccu-
OHAJIBHBIX 33J1au C
MIPUMEHEHUEM eCTe-
CTBEHHOHAYYHbIX U
OOLIEMH)KEHEPHBIX
3HaHUI

YMeTh UCITOIb30BaTh
€CTEeCTBeHHOHAYYHBIE U
OOIICHHKCHEPHBIC
3HAHUS B IPOECCHO-
HaJbHOHN JIeATETLHOCTH

Bomnpocsl k 3x3a-
meHy Ne 1-36
[IpakTnueckue
pabothr Ne 1, 2
TecTsl, BOIIPOCHI
Nel-26
Bonpocsr Ne 1-25
IUIL TUarHOCTH-
YeCKOM paboThI

OIIK-1.3. CucteMHO
MOJIXOJUT K BBIOOPY
METOJIOB MOJIEITHPO-
BaHM U BBICIIEH Ma-
TEMAaTHKH, BKJIFOYast
MaTeMaTUYeCKUU
aHAJIN3, JUTSl PEIICHUS
3aza4 npodeccuo-
HaJILHOM JIeATEIILHO-
CTH

3HaTh METOALI MaTEMa-
THMYECKOTO aHaIu3a

Brnaners HaBBIKaMU
paboThI ¢ Iporpamm-
HOM CHUCTEMOM IS Ma-
TEMaTH4YeCKOTO U UMH-
TAIIOHHOTO MOJIEJIH-
poBaHUS

Bomnpocs! k 3k3a-
meny Ne 5-10, 14-
25, 27-29, 32-36
[IpakTnueckue
paboter Ne 1, 2
Kontponbhas
pabota ITP-2.
TecTsl, BOITPOCHI
Nel-26
Bomnpocs qist
JIUarHOCTUYECKOU
paboTel Ne 1-25

HAUMEHOBAHMUE OHEHOYHOI'O MATEPHUAJIA

BOl'lpOCbI K 9K3aME€HY 10 JUCHUIIJINHE «Teopml ABTOMATH4Y€CKOI'o YIpaBJCHUA»

1. Tlonstne 06 aBTOMaTHUYECKOM ympaBieHHH. TumoBas GpyHkinoHanpHas cxema CAY.

2. Bunel Bo3zeiicTBuii Ha 00bekT ynpasineHus. Onpenenenue CAY. OnHOMEpHBIE U MHOTOMEP-
Heie CAY.
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3. Ilonsatue ycroitunBoctr CAY. IlepexoaHoil mpolecc U MokazaTeiau ero kadecrBa. TOYHOCTH
yIpaBiIEHUs.

4. Anamu3 u cunte3 CAY. OyHKIMOHAIBHBIE U CTPYKTYpHBIE cXeMbl CAY.

5. YpaBHEHUs 3BEHbEB CUCTEMBI. Y CIIOBUS AOIIYCTUMOCTH JIMHEAPU3ALUH.

6. Hcnonb3oBanue mnpeoOpa3oBanus Jlammaca st pemieHus AuQQepeHUranbHbIX ypaBHEHUH.
[TpaBwiia 3anucu ypaBHEHUH B ollepaTopHoi opMme.

7. Omnpenenenue nepenaroyHon GyHkuu 3BeHa. OOIee CBOWCTBO MUHUMAIBHO-()a30BBIX YCTOM-
YUBBIX 3BEHBEB.

8. OrmpeneneHne KOMILIEKCHOTO KoddduinenTa ycuieHus 3BeHa. YacTOTHbIE U BPEMEHHBIE Xa-
pakTepucTuku 3BeHa. HeobxonruMoe 1 10cTaTOuHOE yCIIOBUE YCTOMUMBOCTH 3BEHA.

9. Tunel IUHAMUYECKUX 3BEHLEB JUHEUHBIX CAY.

10. HYacTOTHBIE U BPEMEHHBIE XapAKTEPUCTUKN TUIIOBBIX JUHAMHUYECKHUX 3BEHBEB.

11. Onpenenenne nepenatouHord GyHKIUKA U XapaktepucTuk CAY mpu mociaenoBaTeIbHOM H Ta-
paJlIeIbHOM COE€IMHEHUU 3BeHbeB. O0mmue npaBuia nocrpoenus acumnroruueckux JIAUX nmocne-
JIOBATEJIbHBIX 3BEHBEB.

12. Onpenenenne nepenatounor ¢yukiuun CAY mo ympapisitonieMy BO3IEHCTBUIO, OIIMOKE U
BO3MYILEHUIO IIPU NMAPALIETbHOM BCTPEUHOM COEAMHEHUH 3BEHBEB.

13. TIpeoOpa3zoBaHuUs CTPYKTYPHBIX CXEM.

14. Anrebpanueckuil kpurepuil yctoitunBoctu I'ypBuna. YcnoBus ycroitunBoctu no I'ypBuity amns
cucteM | — 4-ro mopsiaIKOB.

15. YacToTHbIi KpuTEepuid ycTOMUMBOCTH Muxaitnosa.

16. YacToTHblii KpuTepuil ycroiumBocTd HaiikBucTa misl aMIUTMTYJHO-(A30BBIX XapaKTEPHCTUK
(romorpadoB), norapudmuueckux xapakrepuctuk. OnpeneneHue 3anacoB yCTOWYMBOCTHU O (aze u
ammuintyae o JIAYX u JIOYX pa3oMKHYTOH CUCTEMBI.

17. Onpenenenue ycranoBuslierocs pexxuma u craruueckoid CAY. Tounocts cratnueckux CAY B
YCTaHOBUBILIEMCS PEKUME.

18. CriocoOsl KoMTieHCaIMK OMUOKH B cTaTrueckoit CAY.

19. Onpenenenne BoiHYX)AeHHOTO pexknuma B CAY. Tlopsamok BXOAHOTO BO3ACHCTBUSA U TMOPSIOK
acratuzma CAY. Onpenenenue BoIHYkAeHHOM ommOku B CAY ¢ actatuzmom 0-ro, 1-ro, 2-ro mo-
PAIKOB.

20. AnroputMsl yripasieHus. biok-cxema 06001EHHOTO perynsaropa.

21. Ananoroseie [TU]I-perynstopsl. Peanuzamus [IU/]-anropurma B udpoeix CAY (IICP — an-
TOPUTM).

22. Koppekuus nuHamudeckux cBoctB CAY. Tumnbl KOppeKTUPYIOLUIUX YCTPOHCTB MO COCO0Y UX
BKJIFOUEHUS.

23. [locnenoBarenpHble KOPPEKTUPYIONINE UHTETpUPYIOIINE, TudepeHupyromnme, HHTerpoand-
(bepeHIUpYOIINe 3BEHbSL.

24. BerpeuHo-napaluielibHble KOPPEKTUPYIOIIKMe 3BeHbs (OTpUllaTeldbHble 0OpaTHbIe CBszH). Oc-
HOBHBIE COOTHOIICHUS IS )KECTKON M THOKOM OOpaTHBIX CBS3EH.

25. CornacHo-napajuieabHble KOPPEKTUPYIOIINE 3BEHBSI.

26. XapaKTepUCTUKU TUIOBBIX HETMHEWHBIX 3BEHBEB.

27. OcoOEHHOCTH YCTAHOBHUBIIMXCS U TUHAMUUYECKUX PEKUMOB HeMMHEHHBIX CAY. Y CcTOMYMBOCTD
(HeyCTOMUMBOCTB) B MAJIOM, OOJIBIIIOM, B II€JIOM, aBTOKOJIEOAHUSI.

28. ®a3oBble OPTPETHl HETMHEHHBIX cucTeM. PazoBble MOPTPETHI U OCOObIE TOUKH ISl HETMHEH-
HBIX CUCTEM 2-T0 MOpsIIKa.

29. UccnenoBanue ycTounBocTH HelMMHEWHBIX CAY ¢ MOMOIIBI0 KpUTEpPHUs a0COIIOTHOM yCTOM-
yusoctu B.M. Ilomnosa.

30. Onpenenenre AMCKPETHBIX CUCTEM. BHIbI KBAHTOBaHUS CUTHAJIOB.

31. Umnynscubie CAY. Knaccudukarust umnyiabcHbIX CAY 10 BHILy MOITYJISAIIUH.

32. AmnmutyaHo-umnyiabcHble CAY kak HenpepbiBHBIE. Teopema KoTenbHUKOBA )51 UMITYJIbCHBIX
CAY.
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33. MaTeMaTH4YeCKU armapaTt TEOpUH JUHEHHBIX UMITYJIbCHBIX cucTeM. PemeruaTeie pyHkiuu. Z -
npeoOpaszoBanue Jlannaca s pemeryarsix GyHKIHA.

34. Onpezenenue nepeaaToYHbIX PYHKIMNA PA30OMKHYTHIX U 3aMKHYTBIX HUMITYJIbCHBIX CHCTEM.

35. UccnenoBanue ycroiunBocty ummynibcHbIXx CAY. Kpurepuil I'ypBunia nias MMIyJiabCHBIX CH-
CTEM.

36. UccnenoBanue ycroiunBoctu umnyiabcHblx CAY. Kpurepuit HaiikBucra st UMIyJIbCHBIX CH-
crem. OnpezenieHre 3anacoB yCTOMYUBOCTH IO aMILTUTYJIEe U (a3e 1o rogorpady UMITyIbCHON CH-
CTEMBI.

37. Onpenenenue nudpossix CAY. OnpeneneHue AOMYCTUMBIX 3HAYCHUN WHTEpBaia JUCKPETHO-
ctu T (uHTEpBasia GOPMHUPOBAHUS YIPABIAIONIETO KO/Aa M MHTEpBaIa CUNTHIBAHUS MH(OPMAINH C
JTATYHKOB).

38. Nunamuka mudpossix CAY. IIpeobpa3zoBanne HeNpepbIBHON BEIWYHMHBI B HHU(POBOI KOI U
1M (POBOro Kojia B HEMPEPHIBHYIO BEIMYHHY.

39. Ocobennoctu quHaMuku E@poBsix CAY. Matemarndeckoe onrcanue nudpoBbix CAY.

40. YcnoBus cBeaenus uudponoit CAY k IuHEHHOW UMITyJIbCHON. YcloBHs cBeleHus udpoBoi
CAY Kk HelnMHEIHOM TUCKPETHON CUCTEME.

41. Meroauka uccienoBanus uppoBeix CAY. UucieHHbIC METOIBI.

42. OcHoBHbIe focTonHCTBA IU(PpoBbIX CAY.

43. PoOacTHbIE CUCTEMBI U KX XapaKTEPUCTUKH.

44. Kputepun oNTUMaJIbHOCTH, 337ja4i ONTUMAIBHOIO YIPABJIECHUS, ONTUMAIBHOCTh U KBA3UONTH-
MaJbHOCTb.

45. llnudpoBoe aganTUBHOE yIpaBICHUE TEXHOJIOTUIECKUMH MPOIIECCAMH.

TeMaTuKa NPAKTHYECKHUX 3AHATHI
1. Onpegnenenne ycroitunBoct CAY ¢ momolpo KpuTepueB ycroitunBoctu ['ypsuna, Muxaitio-
Ba, HaiikBucra. Onpezenenue 3aracoB yCTOWYMBOCTH 0 aMILTUTYE U (asze ¢ momouisto JIAUX u
JI®YX.
2. Onpenenenne abCOMIOTHON ycTounBOCTH HenmmHeHHbIX CAY ¢ moMomsio kputepus [Tomosa.
Onpenenenne ycToiunBocTH UMIYJIbCHBIX CAY.

Memoouueckoe obecneuerue npakmu4yecKkux 3aHAMULL NO ducuunﬂuﬁe ((T€0pl/l}l asmomamuve-
CKOcO ynpaelenusa»

[aiinyx A.P. Teopust aBTOMaTH4yeCcKOro yrnpasjieHUs B IpUMepax M 3ajadyax ¢ pelIeHUSIMU B
MATLAB: Y4eGHoe nmocobue i ctyneHToB By30B / A.P. I'aiinyk, B.E. benses, T.A. [IpsiBueHko.
- 5-¢ u3n., ucnp. u gom. - CII6.: Jlanb, 2019. - 464c.: un. — (YueOuuku i By3oB. CriennainbHast
nuteparypa). — TekcT: HenocpencTBeHHbIH - ISBN 978-5-8114-4200-3.

laiinyk, A. P. Teopust aBToMaTH4eCKOro yIpaBi€HUs B IPUMEpax U 3a7a4ax ¢ PEIICHUSIMHU
B MATLAB: yuebnoe nocobue ais By3oB / A. P. I'aiinyk, B. E. benses, T. A. IIpsBuenko. — 6-¢
u3n., crep. — Cankr-IletepOypr: Jlans, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Tekcr:
AIIEKTPOHHBIN // Jlans: AIIEKTPOHHO-OUOIMOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/200441 (mata oOpamenus: 28.04.2022). — Pexxum goctymna: ajis aBTO-
pH3. IOJIb30BATENIEH.

EpodeeB A.A. Teopus aBTOMaTH4YeCKOro ynpapieHus: YueOHuk st By30B. - CI16.: Tlomu-
texauka, 2001. - 302 c.: ui.; To xe 2005.

KoHcnekT neknnii mo aucnurmimHe «TeopHst aBTOMaTHYECKOTO yIpaBieHUs». — TeKcr:
9JIeKTpOHHBIN. // Beb-caiiT punmana «IIpoTBHMHO» rocyaapcTBeHHOro yHuBepcuTeTa «JlyOHay. —
URL: http://uni-protvino.ru/enter ump.html. PexxuM nocTyna orpaHuYeHHBIH, M0 JOTUHY U Tapo-
JI10.

TemaTnka caMOCTOSITEJLHBIX padoT

1. KortponpHas padora [1P-2 «IToctpoenue rogorpadoB ADX, acumnrornuecknx JIAUX u
JI®UX» (nHauBHIyanbHbIe 3a1anus) — 13 gacos.
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Memoouueckoe obecneyenue camocmoamenvuvix pabom no oucyuniune « Teopus asmomamuye-
CKO20 YNpasieHusL»

Epodeer A.A. Teopus aBToMaTHYECKOTO yrpaBieHus: Y4ueOHUK a1 By30B. - CII6.: ITonm-
texauka, 2001. - 302 c.: mi.; To xe 2005.

Kuwm, /1. TI. Teopust aBTOMaTHYECKOTO YIPaBICHUS: YICOHHK M MPAKTHKYM ISl BYy30B / /.
IT. Kum. — Mocksa: UznatensctBo HOpaiit, 2021. — 276 ¢. — (Bsicmiee obpazoBanue). — ISBN
978-5-9916-9294-6. Texcr: oanektponnbii  //  OBC  Opaiit  [caiiT]. URL.:
https://urait.ru/bcode/468925 (nmara obpamenus: 14.04.2022). Pexxum m0oCTyIa: OrpaHUYCHHBIN 110
JIOTUHY U TIAPOJIIO.

KoHcnekT nexkuui mo aucuuiuimHe «Teopust aBTOMaTH4ECKOTO yIpaBieHUsS». — TeKCr:
ANeKTpOoHHBIN. // Beb-caliT ¢unuana «[IpoTBUHO» rocynapcTBEHHOro yHHBepcuTeTa «JlyOHa». —
URL: http://uni-protvino.ru/enter ump.html. Pexxum nocTyna orpaHu4eHHBIH, O JOTUHY U Tapo-
JI10.

Hnouseuodyanwvhuule 3a0anun Ha Konmponwvhyto pavomy I1P-2
MMocTpoenne rogorpagos APX, acumnrorunyeckux JIAYX n JIOYX
(mpu 3a0auu ons kasxcoozo eapuanma, Homep sapuanma (cmonbey 1 ¢ Tabauye) coom-
gemcmaeyem nopsa0K08OMY HOMePY Gamuruu cmyOeHma 6 HcypHaie)

3agauya Nel. B cooTBeTcTBHHM ¢ IpaBUIAMU OCTPOCHHS aMIUIATYTHO-(Da30BBIX XapaKTepH-
CTUK Juis 3aganHoro BapuaHrta (Tabmuma 1) moctpouts romorpad s CUCTEMBI C TEpeIaTOYHON

K
w =
()= o= pTo)

CTBYIOUIMX YacToTaM @ =0, &y, @y, 3,0, 3ananapiM B Tabmmne 1. Ilo rogorpady rpadudeckn (¢ mo-

q)YHKHI/Ieﬁ . Ucnonp3oBatrh HE MeHee 5-u MMPOMEIKYTOYHBIX TOUCK, COOTBCT-

MOIIIBIO THHEHKH) OTPENENNTh MOLY/TH KOMILIEKCHOTO Kodhdurmenta ycunenus |W(io)|= A@) mpu

p(w)=-45° u p(w)=-135° .

Tadmuua 1
BapuanTtsl 3amanuii
Ne Bapuanra K T1(c) T (c.) o)) ), W3
1 100 0.22 0.12 1 4.5 8.3
2 40 0.25 0.06 1 4.0 16.7
3 60 0.5 0.15 1 2.0 6.7
4 50 0.36 0.18 1 2.8 5.6
5 70 0.3 0.12 1 3.3 8.3

3agaua Ne2. B cOOTBETCTBUU C MpaBUIaMH MMOCTPOSHUS aMILUIUTYAHO-(a30BbIX XapaKTepH-
CTHK I 3amaHHoro BapuaHTa (Tabnuia 2) moctpouTh romorpad Uit CUCTEMBI ¢ MEPEIaTOIHOM

K
. HCHOHB'}»OB&TB HC MCHCC 6'I/I TIIPOMCIKVYTOUYHBIX TOUYCK, COOTBECT-
14 250T + poT2 P Y >

CTBYIOLIMX YacToTaM @ =0, @, ;, 3,04, , 3a7anHbIM B Tabnuie 2. [lo ronorpady rpaduuecku (c

pynxmueir W(Pp) =

TIOMOILBIO JTHHEHKH) ONpENeNNTh MOLYIN KOMILIEKCHOro koddduuuenta ycunenus |W(io)=A(w)

npu ¢(w)=-45" u ¢(w) =-135°,

Tabnuna 2
BapuanTs! 3a1anuii
Ne BapuanTa K T(c) g Wy W, W3 o
6 100 0.2 0.4 1.0 3.0 5.0 10
7 40 0.15 0.2 2.0 5.0 6.6 13
8 60 0.1 0.4 2.0 8.0 10.0 20
9 50 0.05 0.16 5.0 16.0 20.0 40
10 70 0.04 0.2 8.0 20.0 25.0 50

3agauya Ne3. B cooTBETCTBHM C MpaBHJIaMHU TTOCTPOCHUST aMIUTUTYIHO-(a30BbIX XapaKTepH-
CTUK AJs 3ajaHHoro Bapuanta (Tabmuia 3) mocTpouTh rogorpad Ais CUCTEMBI C IMEpeaaTOuYHON
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pynxmueir W(p) . Mcrionb30BaTh HE MeHeEe S5-U NMPOMEKYTOYHBIX TOUEK, COOTBETCTBYIO-

_ K
pA+pT)
IUX yacToTaMm @ =0, &, @y, a3, , 3ananHbeiM B Tabnuue 3. Ilo rogorpady rpadudecku (¢ moMOIIbO

JIMHEHKH) ONpEeNeInTh MOJY/Ihb KOMIUIEKCHOTO Kod(pdummenta ycunenus |[W(io)=A(@) mnpn

o(w) =-135°,
Tabnuma 3
BapuaHnTsl 3a1anuit

No

BapHUaHTa K ) @1 @2 @3
11 60 0.1 2 10 20
12 40 0.2 1 5 10
13 80 0.05 15 20 30
14 20 0.04 10 25 40
15 30 0.02 30 50 70
16 50 0.25 1 4 15

3agaua Neq4. Jlna 3aganHOro Bapuanta noctpouth acumnrornueckyr JIAUX mia CAY ¢
K

~ P+ P+ PTy)
o —> 2,50%6Ka0a ; mo ocu L(w) —> 20‘)%/‘4 . [lo JIAUX onpenenuTs 4acTOTy cpe3a @cp sl JAHHOU
CAY.

Jst moctpoenust JIOUX Haiith 3Hauenus ¢(®) mpu @ = @y, @,, 03,04 (Tabnuna 4), OKPYTIIHB HX C

nepenarounoi  pynxmueir W (P) PekoMeHIyeMble MacliTabbl: 10  OCH

TOYHOCTBIO JI0 rpajayca. [1o mogydeHHbIM ToukaM roctpoutsh JIOUX B nuana3zone ot ~0° mo -270°.
ITo kputeputo HaiikBucra ompenenuts yctoitumBocth CAY M 3amacel ycToWdmBocTH O (hasze U
aMIUIUTY €.

Tabmuma 4
Bapuantsl 3a1anuit
Ne BapuanTa K T: (c.) T2 (c.) (o) w, W3 W,y
1 400 0.4 0.02 1 2.5 50.0 200.0
2 100 0.2 0.02 1 5.0 50.0 400.0
3 1000 0.5 0.05 1 2.0 20.0 100.0
4 90 0.25 0.04 1 4.0 25.0 90.0
5 40 0.16 0.1 1 6.2 10.0 200.0

3agaua NeS. Jlna 3amanHoro BapuanTa mocTpouth acumnrToruueckyro JIAUX mans CAY ¢
K

L+ PT(L+ PT)(L+ PTy) °
- 2,5C%emaa ; mo ocu L(w) > ZOO%M . ITo JIAUX ompenenuTs 4aCTOTy cpe3a @cp JUIS JAHHOM

CAY.
Jns noctpoenns JIOUX nalitu 3HadeHU @(0) mpu @ = @y, @y, w3, 0, (Tabauna 5), okpyriaus

nepenarounoii gynxmuein W(p) PekoMeHyeMble MacIuTa0bl: M0 OCH

HX C TOYHOCTBIO J10 rpanyca. [1o momyyennbiM ToukaM nocrpouts JIOUX B nuana3one ot ~0° 1o -
270°.

ITo xpureputo HaiikBucrta onpenenuts ycroiunBocTs CAY U 3amacel yCTOMUMBOCTH IO
(haze u amruATy €.

Tabnuma 5
BapuanTs! 3aganuit
Ne papuanra K T1(c) T2 (c.) Ta(c.) wy @, W3 Wy
6 600 0.5 0.15 0.02 2.0 6.7 50.0 500.0
7 200 0.4 0.2 0.05 2.5 5.0 20.0 300.0
8 900 1.0 0.4 0.1 1.0 25 10.0 200.0
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9 300 0.5 0.1 0.02 2.0 10.0 20.0 250.0

10 400 0.2 0.16 0.01 5.0 6.2 100.0 800.0
3agaua Ne6. /lns 3amanHOoro Bapuanta noctpouTh acumnrtorudeckyro JIAUX mig CAY ¢
K

nepenarounoii gynxkuueir W(P) PexomeHnayeMble MacmTadbl: MO0 OCH

AT+ 28 pTy+ pPTF)
w—> 2,5C%em()a ; Mo ocu L(w) - ZOO%M . ITo JIAYUX onpenennTs 4acToTy cpe3a @cp Ul JaHHOH
CAY.

Jus noctpoenus JIOUX HaiiTu 3HaueHus ¢(@) npu @ = @y, ,, 03,04 (Tabnuua 6), Okpyrius

HX C TOYHOCTHIO 110 rpaayca. [lo momydennbiM ToukaM noctpouts JIOYUX B nuanazone ot ~0° 1o -
270°,

ITo xputeputo HailikBucra ompeaenuts ycronunBocTh CAY U 3amackl yCTOWYMBOCTH I10
daze u amruATy €.

Tabnuua 6
Bapuantsl 3anannii
Ne papuanrta K T1 (c) T2 (c.) ¢ Wy - W3 Wy
11 400 0.5 0.1 0.2 2.0 10.0 40.0 400.0
12 100 0.4 0.05 0.1 2.5 20.0 80.0 200.0
13 800 2.0 0.2 0.5 0.5 5.0 100 600.0
14 80 1.0 0.04 0.4 1.0 25.0 90 500
15 60 0.8 0.4 0.1 1.25 25 50 200
16 200 0.4 0.08 0.3 2.5 12.5 100 400

3agaua Ne7. Onpenenuts nepenarounyio pynkuuto W(p) CAY mo JIAUX, npuBeneHHOM
Ha puc. | mpu 3agaHHbIX B Tabnuiie 7 3HAaUCHUSIX @c1, @c2,0c3 .

| ], (i) pY R
601 “W} 9{1222%: 4o B,
&
Tafiomima
Megapuanma il il e il s 401 g;
1 2 100 2500 Oy
2 1 a0 400 | 207 /
3 125 25 1200 o
4 0 &0 3000 0 S
5 13 200 3000

Puc. 1
3anauya Ne8. Onpenenuts nepenarounyro gynkuuto W(p) CAY no JIAUX, npuBeneHHON

Ha pHC. 2 TIpH 33JaHHBIX B Taduuiie 8 3HAaUCHUSIX ®c1,@c2,9c3 .

Tafmea 8
Meeapuaxma @en Wlem @y
6 J.0 20.0 2000
7 10 12.5 1500
8 2.0 400 1250
9 2.5 62.0 2500
10 125 0.0 400.0

Puc. 2
3anauya Ne9. Onpenenuts nepegarounyro Gynkuuto W(p) CAY mno JIAUX, npuBeneHHON

Ha puC. 3 IpH 33JaHHBIX B Tabnmie 9 3HAaUCHUSIX @c1,@c2,9c3 .
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Mo eapuanma @ W W g
11 4.0 200 2000
12 0.8 6.2 500
13 20 500 12510
14 25 200 2500
15 125 23.0 125.0
16 .0 §0.0 2000
A
i1} oo
Jole), 28 0% &
L% ag /
| 40
20 3 3 l &k
| w
e | } | — -
? /Uv.04 {&t! C(,}z {0(3 \
Puc. 3
TECTbBI

Bonpoc 1. B TAY wucnonb3ytorcs cTaHzapTHble 0003HAU€HUs AJIS: YIPaBISIIOIIUX BO3AEUCTBUN
(BXOJIHBIX BEJIMYMH); KOHTPOJIUPYEMBIX (M3MEPSIEMbIX) BO3MYILEHUI; HEKOHTPOJIUPYEMBIX (HE M3-
MEpSEMBIX ) BO3MYILEHUH; YIIPaBIseMbIX (PETyIUpyeMbIX) BeUYrH. BriOepuTe npaBuiIbHbINA Bapu-
aHT OTBETA.

Omeempl. 1) ynpapisoIiee BO3IEHCTBHE — X; KOHTPOJIUPYEMOE BO3MYIIICHUE — Y; HE KOHTPOJIHPY-
emoe Bo3MylneHue — f; perynmupyemas BenuunHa — Z;

2) ympaBisioliee BO3JACHCTBHE — Y; KOHTPOJUPYEMOe BO3MYyIleHUe — f; HE KOHTpOIHUpyeMOe 603-
mLlywenue — 7; perynaupyemasi Belnu4nHa — X;

3) ympagisomiee Bo3eiCTBUE — X; KOHTPOJIUpyeMoe Bo3MyleHne — f; He KOHTpoIupyeMoe BO3-
MYyIIIEHUE — Z; peryIupyemas BeITu4nHa — Y;

4) ympasinsmoniee BO3JIEHCTBHE — X; KOHTPOJIMPYEMOE BO3MYIIEHUE — Z; HE KOHTPOJIUPYEMOE BO3-
mymienue — f; peryiaupyemast BenmuunHa — Y.

Omeem: 3).

Bomnpoc 2. Yto yunuThIBaeTCsl B KOMIUICKCHOM KO3 (HUIMEHTe yCHIIeHNS 3BEeHa,
W(jw)=Y(jow)/X(jw)?

1) oTHOILIIEHHE aMIUTUTY bl BBIXOAHOTO CUTHAJIA K aMIUIUTY 1€ BXOAHOTO.

2) caBur 10 (a3e MEeXy BHIXOJHBIM CUTHAJIA U BXO/HBIM;

3) OTHOIIEHHE aMIUIUTY/bl BBIXOJJHOIO CHUTHAJIA K aMIUIMTY/€ BXOJHOTO U CIBHUT 1O (aze MexKIy
BBIXOJIHBIM CUTHAJIOM U BXOJIHBIM.

Omeem. 3).

Bonpoc 3. o romorpady ammutyaHo-(pa30Boil XxapakTepucTuku (puc. 1) s 9acToTel w=1 BHI-
YHUCIUTh MOJYJb KOMIUIEKCHOTO Kodddunmenta ycunenus |W(j1)| u yron ¢o-; npu U(1)=12,
V(1)=9. BeiOpaTh npaBUIIbHBIN OTBET.

Bapuanmur: 1) W(j1)|=15; ¢u=1=36.9°
2) W(j1)|=17; pw=1=- 40°;
3) WG 1)|=15; po-r=- 36.9°
4) \WG1)|=17; pori= 40°.
Omeem: 3).
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! 3
V@)
AR Uy @=0 $
@ =500 plo=1) | U@)
N w1
@=100 w7) iy
A et DO\ 1
VeI R e :
@=10 @=1
@a=7
@=5 @=2 ADX
Puc. 1

Bonpoc 4. /lns munuManbHo-¢hazoBoil nuHeitHo CAY no JIAUX Ha puc. 2 onpeneiauTs nepeaa-
tounyto pynkimo W(p)=Y(p)/X(p) u BEIOpaTh NpaBUIILHBIN BApUAHT OTBETA.

Bapuanumui:
1) W(p)=1000-(1+0.0625p) / (1+0.25p) - (1+0.0125p);
2) W(p)=1000/(1+0.25p) - (1+0.0625p) - (1+0.0125p);
3) W(p)=1000/p - (1+0.25p) -(1+0.0625p) (1+0.0125p),
4) W(p)=1000-(1+0.0625p) /p - (1+0.25p) - (1+0.0125p.

Omeem: 4).
\L(U')) 35;72?!_5 "

e 4k,

Goi

401

207

1 ; N
Ml o g X

Bompoc 5. ITo rpaduky nepexoanoro nporiiecca h(t), npeacraBieHHoMy Ha puc. 3, ONpeaeIuTh Be-
au4uHy nepeperyaupoBanus o(t) npu hye,=80 padlc, Nyae1=88 paodlc.

Bapuanmor omeemos: 1) 12,5%; 2) 10%; 3) 7,5%; 4) 5%.
Omeem: 2).
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Bomnpoc 6. Kakoii mokasarenb KauecTBa yrpaBlieHHs ONpeessieT ObICTpoaeiicTBIE (TIPOU3BOIHU-
tenpHOCTh) CAY (puc. 3)?

Bapuanmuvr omeéemos:

1) nepeperynupoBanue o,

2) BpeMsi IOCTIIKCHUSI IEPBOro Makcumyma ty;
3) Bpemst mepexoAHoro mpoiecca tn;

4) yCTaHOBUBILASCS OIIHOKA Eycm.

Omeem: 3).
Bonpoc 7. Onpenenute nepeaarouHyro (GpyHKIUIO 110 yIpaBisiolieMy BosaencTsuo W(p) = i:—z;

JUISL CUCTEMBI, CTPYKTYpHasi CXeMa KOTOpOM IpejicTaBieHa Ha puc. 4.

BapuaHmbl omeemoes.
1)W(p)= (1+0.5p) +(1+0.3p) + (1+0.02p) / [(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
2)W(p)= (1+0.5p-(1+0.3p) - (1+0.02p) / [(1+0.5p) -(1+0.3p) -(1+0.02p) +40]
3)W(p)= 14/ [(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
A)W(p)= 40/ [(1+0.5p) -(1+0.3p) «(1+0.02p) +40]

Omeem: 4).
{(p) GD 70 7 |z Yo)
{40.5p 1+0.3p {+0.02

Puc.4

Bonpoc 8. Ompenenute nepenarounyio ¢yukmnuio mo omudke W.(p)=e(p) / X(p) mis cucremsi,
CTPYKTYpHasi cXxeMa KOTOpPOH TpeCTaBlIeHa Ha puc. 5.

BapuaHmbz omeenoe.
1) W(p)= (1+0.5p) +(1+0.3p) + (1+0.02p) / [(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
2) W(p)= (1+0.5p-(1+0.3p) - (1+0.02p) / [(1+0.5p) -(1+0.3p) -(1+0.02p) +40]
3) W(p)=14/[(1+0.5p) +(1+0.3p) +(1+0.02p) +14]
4) W(p)=40//[(1+0.5p) -(1+0.3p) -(1+0.02p) +40]
Omeem: 2).
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Ep) T 3 Yip
L ® HEEP |f+2ﬂ.3p ~\f@e2a] |

Puc. 5

Bomnpoc 9. Chopmynupyiite ycinoBus ycroiunBoctr 11t CAY 3-ro mopsiika no kpureputo ['ypBu-
1a.

BapuaHmbl omeemaoes.

1) Bece koaddunmenTs! xapakrepuctiueckoro noauaoma D(p) 3amkayToit CAY Gomnbiie 0.

2) s koadunreHToB XxapakTepuctuueckoro moiauHoma D(p) 3amkuyToii CAY BBIIOIHSECTCS
ycioBue @201 — @z = 0,

3) Bce koadduimentsr xapakrepuctuueckoro nojauaoma D(p) 3amkuytoit CAY 6osbmie 0 u s
KOA((UIIMEHTOB XapaKTePUCTHUECKOTr0 OJTMHOMA BBHITIOTHSIETCS YCIOBUE a2a1-83a0<0.

4) Bee ko3 dunmenTsl xapakrepuctudeckoro nomunoma D(p) 3amkuyTtoit CAY Oosnbine 0 u st
K03((PUIIEHTOB XapaKTEPHCTUYECKOrO MOTMHOMA BITIOTHACTCS ycIoBre @201 — @3dp = 0,

Omeem: 4).

Bomnpoc 10. Ha puc. 6 npescraBiensl rogorpadsl Xxapakrepuctudeckoro noiauaoMa D(jw) koMm-
wiekcHoro koaddunmenta nepenaun W(jw) = K(jw) / D(jw) ans CAY 4-ro nopsaka. [To kpute-
puto ycroitunBoctd Muxaitnosa BeiOepute rogorpad ycroitunboit CAY.

BapuaHmbl omeemoes.

1) puc. 6a;,
2) puc. 66;
3) puc. 6a u 66;
4) puc. 6s.
Omesem: 4).
I Y@ I I Y I I (Y@ I
w v\w
b i N\ X(o)
Qo
Aﬁ‘ X(o) X(w) I v
U ayp Qo
111 I\ 111 \Y \
a 9] €
Puc. 6

Bonpoc 11. I'ogorpadgs! aMIunTy1HO-()a30BBIX XapaKTEPUCTUK YCTOWYHMBBIX B Pa30MKHYTOM CO-
crostaun CAY (m=0) npusenensl Ha puc. 7. [lomp3ysch kputepueM yctoitunBocTu HaiikBucTa,

OIMPEACIINTE HOMCEpA FOI{OI’pa(I)OB, KOTOPLIC COOTBCTCTBYIOT YCTOﬁQHBBIM B 3aMKHYTOM COCTOSHUU
CAY.

Bapuanmol omeemos:
11;

2)2;

3)3;

4)1 u 3.

Omeem: 2).
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Z

R

Puc. 7

Bonpoc 12. TTo npexacrasinentsiM Ha puc. 8 JIAUX L(w) u JIOUX ¢(w) onpenenuts:
1) 3amacel yCTOHYUBOCTH 110 (as3e @347 ¥ aMIututyae Lz,
2) caenarth 3aKJIIOYCHUE O MPAKTUUeCKON npuMeHuMocTi CAY.

Bapuanmor omeemos:
1) @341 =-45° L34 = - 10 10; CAY npakTHYECKH HE IPUEMIIEMa;
2) @341 =145° L34z = - 10 16; CAY npakTHYECKH IPHEMIIEMA;
3) @34 =145° L34z = - 10 16; CAY npakTHuecKu HE puemiiema;

Omeem: 3). 5
Liw),?5 /’_{0 g&
o g

0t —--—--—--- +

2 { ) 4

| ISl S i I

Y =N =
Puc. 8

Bonpoc 13. OnpenenuTs BBIHYKICHHYIO OMHOKY eas 11 CAY ¢ nepenatounoii pynxuumein W(p)
=50 / p?D(p) mpu BxoaHOM Bo3zeiicTBum X(t) = (5t2+12) pao.

Bapuanmuvl omeemos:
1) eppir = 0;

2) EBBIH = 0.1 pazna;

3) s = 0.2 pag;

4) eppir — .

Omeem: 3).

Bonpoc 14. B cratuueckoil cucreme BbIOepUTE CIOCOOBI YCTpaHEHHs! yCTaHOBMBIIEHCS OMIMOKU
gycm-

Bapuanmur omeemos:

1) yBenuuenue kodddurmenta ycunenus K;

2) BBe/ICHHE UHTETPHPYIOIIETo 3BeHA B CUCTEMY yIpaBieHus (mpuMeHeHue actatnaeckoid CAY);
3) BBe/IcHHE THOKOM OTPHUIIATEILHOM 00paTHOM CBA3H;

4) mpuMeHeHHUe CIO0co0a KOMIICHCAIIMH BO3MYILICHUH.

Omeemol: 2) u 4).

Bomnpoc 15. Ha kakux yacToTax (HU3KHX, CPEHUX WIIH BRICOKMX) OKA3bIBAIOT KOPPEKTUPYIOIIEe
BO3JICHCTBHUE IMMPOKO pacrnpocTpaneHHbie B TexHuke [11][-perynsatopsr?

Bapuanmol omeemos:
1) Ha HU3KWHX;

26



2) Ha HU3KUX U CPECIHUX;

3) Ha CpeHUX;

4) Ha BBICOKHX.

Omesem: 3) — kopbeiTooOpa3zHas JIAUX.

Bomnpoc 16. [Tpu kakux ycrnoBusx B HenuHelHON CAY ycTaHABIMBAIOTCS YCTOWYUBBIE A8MOKOIe-
oanus?

Bapuanmor omeemos:

1) ipu yCTOMYMBOCTH B MAJIOM M HEYCTOHYHUBOCTH B OOJIBIIIOM;
2) IpY YCTOMYMBOCTH B MAJIOM U YCTOMYMBOCTH B OOJIBIIOM;

3) Ipu HEYCTOWYHUBOCTH B MAJIOM M YCTOMYUBOCTH B OOJIBIIIOM;
4) mpy HEYCTOMYMBOCTU B MAJIOM M HEYCTOMYHUBOCTH B OOJIBIIOM.
Omeem: 3).

Bonpoc 17. VI3 npeyiokeHHBIX HUKE BApUAHTOB OTBETOB BhIOEpUTE BepHbI. Mcnonb3yiiTe kpute-
puit ycroituuBoctu [lonosa B.M. nns nHenuneininoit CAY ¢ ycToH4YMBON JTMHEWHOHN 4acThlO, Ipe-

o i o v
CTaBIeHHEIE Ha pHc. 9 MomuduIUpoBaHHKIi rogorpad Wi (&) nuneitnoit vacti CAY u rnapamerp
K3, onpenensromuii TpaHUIy CEKTOpPa, B KOTOPOM PACIIOJIOKEHA XapaKTEPUCTUKA HEIMHEHHOTO
3BEHA.

Bapuanmur omeemos:

1)nenuneitnas CAY ycroiiuusa (puc. 9a), HeycToitunsa (puc. 96), Ha rpaHHIle YCTOHYUBOCTH (pHC.
96);

2)uenuneiinas CAY HeyctoituuBa (puc. 9a), ycroiunsa (puc. 90), Ha rpaHHIle YCTOHYUBOCTH (pHC.
98);

3)uenuneiinas CAY ycroiuusa (puc. 9a), Tpedyercsi A0MOIHUTEIbHAS IPOBEPKA - YCTOWYMBA HUITH
HeycroitunBa (puc. 90), Ha rpaHule YCTOMUMBOCTH (pHC. 9B);

4)nenuneiinas CAY ycroituuBa (puc. 9a), TpedyeTcst A0MOTHUTEIbHAS IPOBEPKA - YCTONYNBA HITH
HeyctoitunBa CAY (puc. 96), TpeOyercsi AOMOTHUTEIbHAS MPOBEPKA - YCTOMYMBA WIIM HEYCTOM-
yuBa CAY (puc. 98).

Omeem: 4).

INV(@) g | M

el L V(o sk W (i)
Kuz / | 77 U(CO) KH:"Y N\ Bl

L1 X L o)

[N~

Puc. 9

Bonpoc 18. V3 npennaraeMpIX HIDKE BApUAHTOB BBIOSPUTE MPABHIIBHBIN TIEPEUEHB MTapaMETPOB,
xapakTepHblid 111 CAY ¢ mupoTHO-uMIysibcHOU Moayssiuuet LHIMM, rae A — ammiuTyaa uMm-
IyJICOB, | — IIEPUOJ] CIEIOBAHUS UMITYJIbCOB, {70 — IIMPUHA UMITYJIBCOB, T — 3alla3/IbIBAHUE I1e-
penHero ppoHTa UMITyJIbCa OTHOCUTEIBHO Havyasia nepuoja 7.

Bapuanmur omeemos:

1) nocrosiaHbie BenmuuuHbl: A, T: epeMeHHbIe BETUUUHBL: T, L,
2) OCTOSTHHBIC BEJIMYUHBL: T, 7£(0: TIepeMeHHbIe BeUYUHbL: A, L,
3) mocTosiHHbBIE BeNM4uHBL: A, T#0: IepeMeHHbIe BeNUYUHBL: T, trmn;
4)nocrosinHbie BenmuuuHbl: A, T, 7=0: nepeMeHHast BenuuuH: trmm.
Omeem: 4).

Bomnpoc 19. Onpenenure nepegarounyio ¢yukuuto W(z)=Y(2)/X(z) s umnynscuoit CAY, omnu-
chiBaeMOM pa3HOCTHBbIM ypaBHeHueM Y[N[-3y[n-1]+2y[n-2]=4X[n-2]. BeipaxkeHus B uuciutene u
3HAMEHATEJIe PACIIOJIOKHUTh MO CTENICHN YObIBAHUS Z.
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BapuaHmbl omeemos:

- 4z
D W) =30~ 7m0
_ Y=z _ 4
2) w(z) = X(z) =2-3z+2°
_r=_ o+
3) W(Zj o X(zy =zP-zz+1’
Yiz) 4z
Y W) =30 mmn
Omeem: 2).

Bomnpoc 20. Onpenenure mnepeaaTouynyro (QYHKIHMIO IO YIIPABIAIOIIEMY BO3ICHCTBHIO D(Z) UM-
nynscHOM CAY ¢ eqMHUYHON OOpaTHOW CBS3bI0, UMEIOIEH MepeIaTOuHy0 (PYHKIIUIO pa3oMKHY-
16

M(Z) = m . CMCH_[CHI/IG o=0.

TOU CUCTEMBEI W,

Bapuanmer omeemos:
= —1.06z + 0.135

1) @(2) = T4 s
2) @) = s
3) ®(z) = rl;i'm
4) o(z) = ﬁ
Omeem: 2).

Bonpoc 21. Onpenenute nepeaaTtounyo GyHKIuo mo ommbdke @.(z) ummnynbcHoit CAY ¢ enu-

HUYHOM 00paTHOM CBSA3BI0, UMEIOIIEH MepeaTOYHyI0 (PYHKIUIO PA3OMKHYTOW CHCTEMBI
16
W_.(z)=——.
P'*E-( ) (z—0.9)(=z—0.15)

Bapuanmer omeemoas:
=% —1.05z +0.135

D) @:l2) = s e
2) @z) = ;,_mlgﬁ
3) &z) = p@iﬁ
4) Oz) = o
Omeem: 1).

Bonpoc 22. Kakue COOTHOIIEHHSI MEXKAY YUCIOM Oyan pa3paaoB LIAIL B mpssMoM kaHase u pa3psij-
HOCTBIO luyn ALIIT B 0OpaTHOM KaHae coOM0IatoTCs B peadbHbIX TUPPOoBEIX CAY?

BapuaHmbl oneenoes.
1) Oyan= Oayn,

2) Oyan= Cayn,

3) Oyan <Oayn.

Omeem: 3).

Bonpoc 23. BriGepute nomyctumMoe 3HaueHue naTepBaia 7' auckperusanuu mudposoit CAY mo
BpeMeHH (MHTepBasia GOPMUPOBAHUS YIPABISIOLIETO KO/A).

Bapuanmuvl omeéemos:

1) T=0.6 (pao)lw, (padlc), rae w, — nomoca npomyckanus CAY;
2) T=0.2t,,, tae t., — Bpems mepexoJHOro Ipoiiecca;

3) T=0.05t,.

Omeem: 3).

Bonpoc 24. Kakas cuctema ¢ aIanTHBHBIM YIIPABICHUEM Ha3bIBACTCS CAMOOp2aHU3youenca?
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Bapuanmuer omeemos:

1) ecnu 1eIeHANPABICHHO U3MEHSFOTCS ITAPaMETPhl CUCTEMBI YIIPABJICHHUS;

2) ecI IieJICHATPABICHHO H3MEHSIOTCS TTapaMeTpPhl M CTPYKTYPa CUCTEMBI YITPABIICHHUS;

3) eciu LeNeHAPABICHHO U3MEHSICTCS 3aKOH YIIPABICHUS C HCIOIb30BAHUEM OIbITa PAOOTHI;

4) ecnu 1ENCHANPABIEHHO W3MEHSIOTCS apaMeTphbl, CTPYKTYpa CHCTEMbI YIPABIECHUS M 3aKOH
YIPaBICHHUS C UCIIOJIb30BAHUEM OITbITA PAOOTHI.

Omeem: 2)

Bonpoc 25. Kakas cuctema ¢ afanTUBHBIM YIIPaBICHUEM HA3bIBACTCS camoobyuaroujerics?

Bapuanmei omeemos:
5) eciu 1ieNieHATIPABICHHO H3MEHSIOTCS ITapaMeTPhl CHCTEMBI YIIPABJICHHUS;
6) eciu 1eNICHANIPABIEHHO M3MEHSIOTCS IIapaMeTPhl M CTPYKTYPa CUCTEMBI YIIPABJICHUS,
7) eciy LieNICHATIPaBIEHHO H3MEHSETCS 3aKOH YIIPABIICHUS C UCIOIb30BaHUEM OIbITa PabOTHI;
8) ecnu 1eJI€HANPABICHHO W3MEHSIOTCS IapaMeTphbl, CTPYKTYpa CHCTEMBI YIPABICHHS M 3aKOH
yIIPaBJIEHHs C UCIIOb30BAHUEM OIIBITA PabOTHI.
Omeem: 4)
BOITPOCHI 1JiA I[I/IAFHOCTI/I‘—IECKOI‘/JI PABOTbI

Bonpoc 1. Jlaiite onpenenenne nousatust «ycmotiuusocms CAY».

Omeem: ycmotiuueocms — 310 cBoKMcTBO CAY BO3BpaniaThCsi B yCTAHOBUBILIEECS COCTOSIHUE TIOCIIE
TOT0, KaK OHa OblIa BBIBEJECHA U3 ITOT0 COCTOSHUS KaKUM-JIH00 BO3IEHCTBUEM.

Bonpoc 2. /1511 yero B TAY mmpoxo ucronb3yercst MeTo npeodpasosanus Jlammaca?

Omeem: meron npeoOpa3oBanus Jlamnaca mo3BONI€T 3aMEHHUTH JOCTATOYHO CIIOXKHOE PEILICHHE
Qg QepeHIManbHbIX YPaBHEHUH OTHOCUTENBHO POCTHIM PELICHHEM alnreOpandeckux ypaBHEHUI.

Bonpoc 3. Kak ycraHaBiMBaeTCst OJJHO3HAYHOE COOTBETCTBUE MEXKIY (QYHKIUAMHU OT BpemeHH x(t)
(opurnHamamu) U UX u300paxkeHusamu mo Jlarmacy X(p).

Omeem: Tabnuiamu npeodpaszoBanuii Jlammaca.
Bomnpoc 4. Taiite onpenencuue nepeaarounoit Gpyuxmuuu W(p) 3seHa.

Omeem. niepefarounoi ¢pyHkiuei 38eHa W(p) Ha3bIBa€TCS OTHOIICHUE M300PaKEHUS BBIXOTHOM
BeJIMYMHBI 3BeHa Y (P) K H300paKEHHIO €r0 BXOAHOM BeMUYnHBI X(P) MPH HYJIEBBIX HAYaIbHBIX
ycnosusix, W(p)=Y(p)/X(p).

Bomnpoc 5. Ha puc. 1 npencrasien BeKTOp KOMIUIEKCHOTO K03 unuenta ycunenus W(jw1) Ha va-
crote wi1. Hamumure Gpopmyisl s onpeaenenus moayns |W(jw1)| u yria ¢(wi) caura no dase
MEX/Ty BBIXOJHBIM M BXOJHBIM CHI'HAJIAMH.
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Puc. 1 U3ob6pakenue BekTOpa KOMILIEKCHOTO Koddduimenta ycunenus W(jw1) Ha KOMIUIEKCHOM
TJIOCKOCTH
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Omeem: IW(iw)| = w’ru(‘*"ﬂz + V(‘*’ijz; blwy) = m'ctgmm”

Bonpoc 7. Ha xakue 3 rpynmnsl pa3feisitoTes JIMHEeHHbIe TuHaMuueckue 3BeHbss CAY mo Buay cTa-
THUYECKUX XapakTepucTuk, y=F(X), rme X — BxoaHas (3a1arolias) BeIMYMHA, Y — BBIXOAHAsS (PETryJIu-
pyemasi) BeIM4InHa?

Omeem. — craThueckue (MO3UIMOHHBIE), Y=KX;
t
— uHTerpupyomnme, ¥y = k fu xdt ;

— nuddepenumpytomue, y = k 4% [de

Bonpoc 8. HazoBute crarndyeckue 3BeHbs C MPUBEICHUEM HX TePEIaTOUHBIX (DYHKITHIA.

¥ip)
Omeem: — iponopLuuoHaNIbHOE (6e3bIHEPLIMOHHOE) 3BeHO, W (p) = x_p; = k;
(»
Yip) K
— UHEPLUUOHHOE 3B€HO, W =—=—
Pl i (p) X(p) 1+pT’
Yip) _ K

— KonebarenpHOe 3BeHO, W (p) = Tio) — TRpriaireil
ip “p*+2ETp

BOH[!OC 9. Hepe‘II/ICHI/ITC YaCTOTHBIC XAPAKTCPHUCTHUKH 3BCHLCB.

Omeem:

— aMIUIUTYIHO-49acTOTHAs XapakTepuctuka (AUX), |W (jw)| = A(w);

— (azoBo-uacrotHas xapakrepuctika (OPUX), p(w);

— aMIuUTyAHO-(a3oBas xapaktepuctuka (ADX), ronorpad W(jw)=U(w)+jV(w);

— norapuMuYecKas aMILTUTYJHO-4acToTHast xapaktepuctuka (JIAUX), 201g|W(jw)|=f(lg w);
— norapudmMuyeckas (azoBo-yacTtoTHas xapakrepuctuka (JIOUX), o(w)= f(lg w).

Bonpoc 10. [Tepeunciute BpeMEHHbBIE XapaKTEPUCTHKH 3BEHBEB U JTAUTE UX OTPEACTICHHUS.

Omeem:
— mepexonHas xapakrepuctuka h(t) mpencrasisier coboii rpaduk M3MEHEHHUSI BO BPEMEHH BBIXO/I-
HO# (perynupyemoii) BeauduHbl Y(t) mMpu mogave Ha BXOJ 3BE€HA AMHUYHOTO CTYMEHYATOrO BO3-
nevictBus X(t)=1(t) npu t>0,
—  WMIyIbCHAs mepexojHas (BecoBas) xapakrepuctuka W(t) mpencrasnsier coboit rpaduk mu3-
MEHEHHsI BO BPEMEHH BBIXOHOM (perynupyemoii) Beiuuunbl Y(t) mpu mogave Ha BXOJ 3BE€HA 0 —
byHKIMH (MMITyJIbca OECKOHEYHO OOJBIION aMIUTUTYIbl M OSECKOHEYHO Mol JUIMTENBHOCTH,
HMMEIOIIETO TUIOIab, PaBHYIO 1);

Bomnpoc 11. Kak cBs3anbl eTUHUYHBIN cTyneH4aThiii curnan 1(t) u 6 — dynkuus; h(t) m w(t)?
Omeem: o(t)=d1(t)/dt; w(t)=dh(t)/dt.

Bomnpoc 12. Mcnons3ys rpadux h(t) Ha puc. 2, Ha30BUTE YHCICHHBIC MTOKa3aTEeN Ka4ecTBa yIpaB-
JICHUS.
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Puc. 2
Omeem.
— BpPEMsI IEPEXOTHOTO Tpouecca t,;
— nepeperynupoanue o=[(Nycmi-Nyem)/Nyem ]:100%);
— YCTaHOBHBIIAACS OMIMOKA &yem=Nycn—N(t) miput t>tn;
— yucio nepeperynupoBanuii N npu t<t,,, koraa yem2<hyem;
— BpeMsI MAKCHUMAJIBHOTO MePePeryTupoBaHus ty.

Bonpoc 13. Chopmynupyiite He0OOXOAUMOE U JOCTATOYHOE YCJIOBUE YCTOMYMBOCTH JIMHEHHOTO
3BEHA.

Omeem. HEOOXOAUMBIM U JOCTAaTOUYHBIM YCIOBHEM YCTOWYMBOCTH JTMHEWHOTO 3BEHA SIBJISIETCS OT-
pHLIaTeTIbHOES 3HAUCHHE JICHCTBUTEIBHOW YacTH ¢ BCEX IMOJIOCOB mepenarouHor ¢ynkmmu W(p),
I'JIe TOJTIOCHI MOTYT OBITh JIEHCTBUTENBHBIMU YUCIAMU Pi=a UM KOMIUIEKCHBIMU P12=04j.

Bonpoc 14. Chopmynupyiite anredpandeckuii Kputepuil ycrounBocty ['ypBuIla s TMHEHHBIX
CAY.

Omeem. cucteMa yCTOHYMBA, €cld KO3((UIMEHT XapaKTepUCTUYECKOro IOJMHOMA on TIpU
HauOoJIbLIEH CTENIEHH p U Bce onpeaenuTenu ['ypBuna 6onbiie Hys.

Bonpoc 15. ChopmynupyiiTe 4yacTOTHBIM KpUTEpUH YCTOMYMBOCTH MuxaiiaoBa JUis JIMHEHHBIX
CAY.

Omeem: CAY ycroituuBa, ecnu rogorpad xapakrepuctudeckoro noiarnaoma D(jw) ¢ poctom @ ot 0
70 +oo, HauMHAsChb Ha JEHCTBUTENBHOW OCH, OOXOIHUT IOCIEI0BATEIbHO B IOJIOKUTEIEHOM
HAIpaBJICHUU N KBAJIPAHTOB, I/ie N — CTENEeHb XapakTeprucTuieckoro nonmHoma D(j ).

Bonpoc 16. Chopmynupyiite 4acTOTHBINM KpuTepuil yctoiumBocTH HaiikBucTa i JTHHEWHBIX
CAY.

Omeem:

3amkHyTass CAY ycToiunBa, €Clid pa3HOCTh MEXKIY YHCIAMU IOJOXKHUTEIBHBIX H OTPUIATEIIEHBIX
MEePeXoI0B JCHCTBUTENILHOM OCU Ha ydacTke (-oo, -1) romorpagoM pa3oMKHYTOW CHCTEMbI paBHA
m/2, rie M — 9KUCII0 KOPHEH XapaKTEPUCTHUYECKOTO YPaBHEHHUS Pa3OMKHYTOW CHCTEMBI, JIEXKAIUX B
MIPaBOM MOJYTUIOCKOCTH.

Bonpoc 17. Jlaiite onpenenenue ycmanosusuecocs pexuma CAY. Kak HazpiBaeTcsi ommoOka B
YCTaHOBHBIIEMCS pEeKUME?
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Omeem: ycmanoguguiumcs Ha3bIBa€TCA PEKUM, BO3HUKAIOIINHI TOCTIE MTEPEXOAHOr0 Ipolecca, Bbl-
3BAHHOT'O MO/Iaue MOCTOSTHHOTO BO BPEMEHH BHEIIHETO BO3/IEUCTBUS (CTyNEHbKH, puc. 3). Omuob-
Ka ycr, BOSHUKAIOIIAS TP YCTAHOBUBIIIEMCS PE)KUME, Ha3bIBACTCS CTATHIECKOM (pHc. 3).
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Puc. 3

Bomnpoc 18. CAY, cocrosiiasi u3 CTATUYECKUX 3BEHBEB, B YCTAHOBUBILEMCS PEKUME UMEET CTaTH-
YECKYIO OIINOKY &)cn# (. HazoBuTe MBa criocoda ycTpaHeHUs 3TON ONTHOKH.

Omeem:
1) mpuUMeHEHHE acTaTUYECKOW CHCTEMbI YIpaBiicHHs (BBEJICHUEC MHTCTPUPYIOIIETO 3BCHA BHE
ydacTKa OT MeCTa MPUIIOKEHHS TIOMEXH JI0 BBIX0Ja);
2) TpHUMEHEHHUE CrIoco0a KOMIICHCAIIMH BO3MYIIICHUH.

Bonpoc 19. Jlaiite onpenenenue guinysicoennozo pexuma CAY. Kak Ha3piBaeTcst omnOKka B BbI-
HYKJIEHHOM pexrumMe?

Omeem: 6bIHYIHCOEHHbIM HA3bIBACTCS PEXUM, paCCMAaTPUBAEMBIN ITOCIE OKOHYAHHUS IMEPEXOTHOTO
nporiecca t,,, BBI3BAHHOTO M3MEHSIONIMMCS BO BPEMEHHM BHEUIHMM Bo3neiictBuem X(t) (puc. 4).
OmnOka, BO3HUKAIONIAS TIPH BBIHYKJICHHOM PEXUME, Ha3bIBAETCS TMHAMUYECKOW M 0003HaYaeTCs
KaK EBIH.
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Bonpoc 20. JTaiite onpenenenue areopumma (3aKkoHa) ynpaBiIeHUS.

Omeem: 3aKOHOM MM AITOPUTMOM YIIPAaBICHUS Ha3bIBaeTCs (PYHKIMOHANbHAs CBS3b MEXIY
yIpaBisomuM Bo3aeiicTBueM U Ha BbIXOJE YCTPOICTBA yrpaBieHUs Y'Y U OMMOKON € Ha €ro BXO-
ne, U=f(e).
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Bomnpoc 21. 111 yero ucnoib3yercsi KOppeKius AMHaMHU4ecKux cBoMcTB CAY BBeJeHHUEM HCKYC-
CTBEHHBIX KOPPEKTUPYIOIIUX YCTPOUCTB?

Omeem. NCKYCCTBEHHBIE KOPPEKTHPYIOIINE YCTPOHUCTBA MO3BOJSIOT 0€3 YMCHBIICHHS BEIHYUHBI
3alaHHorO (pacueTHoro) koddduiuenta ycunenus: K (6e3 yxyamenus TouHoctd CAY) moayduTsb
3aJJaHHOE KaueCTBO IEPEXOIHOTO MpoIiecca (3alaHHbIe 3amackl 1Mo (asze u aMIuIuTyIe).

Bonpoc 22. Korna B HenuHeiiHON CAY BO3HUKAIOT aBTOKOJICOaHMS ?
Omeem: nipu HeycTounBocTH CAY B MajiOM M YCTOMYMBOCTH B OOJIBHIIIOM.

Bonpoc 23. Kakas cucrema Ha3pIBaeTcs AUCKpeTHOH? HazoBuTe 3 BHa KBAaHTOBAHUSI CHUTHAJIOB B
muckpeTHbIX CAY U COOTBETCTBYIOIINE STHM BH/IaM KBAHTOBAHHS THIThI JUCKPETHBIX CHCTEM.

Omeem: nuckpetHoi Ha3biBaeTcs CAY, B KOTOPOIi X0Ts ObI OJJHA BEIMYMHA H3MEHSETCS BO BpeMe-
HU JUCKpPEeTHO (ckaukoMm). [IpeoOpazoBaHKe HENMPEpPHIBHOTO CHUTHAJIA B JIUCKPETHBIM HA3BIBACTCS
KBaHTOBaHMEeM curHana. CylecTBYIOT TPH BHJAa KBAaHTOBaHHs: 10 YPOBHIO (puc. 5a) — peneiinvie

CAY; no Bpemenu (puc. 56) — umnynvcnovie CAY, no BpeMeHU U ypoBHIO (puC. 56) — yughposvie
CAY.
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Puc. 5 BI/II[LI KBAHTOBAHUS JUCKPETHBIX CUTHAJIOB

Bonpoc 24. [Ipuseaute kiaccuduxanuo uMnyiabcHbIXx CAY mo Buxy Moxymsaiuu (4 Buzaa).

Omeem: aMITUTYJHO — UMITyJibcHass Monyisiuus (AVM); mHUpOTHO — HUMITyJIbCHAsS MOIYJISLUS
(INM); dazoBo — ummynbcHas moaysinus (PHIM); yacToTHO — UMIyIbcHast MoAyJsius (UMM).

Bomnpoc 25. Jlaiite onpenenenue peuemyuamor yHKYuu.

Omeem: pewemuamas yHkyusi — 370 (QyHKIMS, 3HAUCHUST KOTOPOH ONpENEeNIeHbI TOIBKO B JIHC-
KpeTHbIe MOMEHTHI BpeMeHu t=NnTo (puc 6), rme To — HHTEPBAT TUCKPETHOCTH, N — HATYPaJIbHOE
gucio (0,1,2, ...). st kpaTtkoctu perreruaryro Gynkiuio X[nTo] o6o3nayaror X[Nn] (puc. 66).
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Puc. 6 K onpenenenuto pemerdaroit GpyHKIUU

Bonpoc 26. Yem pyKOBOACTBYIOTCSI Ha MPAKTHKE MPH OMPENEICHUN YUCICHHOTO 3Ha4YeHusi 1 WH-
TepBaja AUCKpeTHOCTH LuppoBoit CAY (uHTepBana GOpMHUPOBAHUS YIPABIAIOLIETO KO/ MpoLec-
copom)? [IpuBeanute coOoTBETCTBYIOIINE (HPOPMYIIBI U1 OOOMX CIIydaes.

Omeem. PyKOBOJCTBYIOTCS TMOO IIMPUHON v, mosockl npomyckanusd CAY, nubo 3aganueiM B T3
BPEMEHEM IIEPEXOAHOr0 npouecca ty,. s nepsoro cirydas
_ 0.15-05(pag) _ 0.15-0.5

2xfn(pag/c) dupy

Jst BTOpOTO Cityyast

T<(0.03-0.1) -t

Ilepeuens ob6s3amenvbHbIX 8UO08 YUeOHOU pabombl CMYOeHma.:
—  nocewjeHue N1eKYUOHHBIX U NPAKMUYECKUX 3AHAMULL,
— omeemvl HA MeopemuyecKue 60NPOCyl Ha NPAKMULECKUX 3AHAMUSIX,
—  peuieHue 3a0ay U 6bINOIHEHUEe 3A0AHUL HA NPAKMUYECKUX 3AHAUAX,
— camocmoamenvHoe peulerue 3a0ay npu 6bINOJHEHUU OOMAUHUX 3A0AHUTL,
—  BbINOJIHEHUE KOHMPOTbHOU pabombi;
—  n0020moeKa K coaye u coaua 3K3aMeHd.

[Tporienypa mpoMeKyTOUYHOM aTTecTalluyd NMPOXOAUT B coOTBeTCTBUU ¢ «llojoxeHuem o
0aTbHO-PEUTHHTOBOW CHCTEME OIIEHKH M TEKYIEM KOHTPOJIE YCIIEBAEMOCTH CTYJCHTOBY, a TaKXKe
¢ «IlonoxeHnemM o MPOMEXYTOYHON aTTecTallun» yHUBepcuTeTa «JlyOHay.

AnanTtupoBaHHas palouas mporpaMma y4yeOHOM IUCHUIUIMHBI (MOAYJsl) pa3paboTaHa B
OTHOILICHUM PA3HO30JIOTUYECKON Yy4eOHOM Tpymnmbl OO0y4aromuXcs, HUMEIOIUX JOKYMEHTaIbHO
MOJITBEPK/ICHHBIE HApYIICHUS] CIyXa, 3PEHUs, OIMOPHO-IBUTATEIBHOTO armiapara, COMaTHYeCKHe
3a00JeBaHMs M TOAJAIOIINECS KOPPEKIMH HEPBHO-TICUXUYECKHWE HApyIIEHUS WJIM COYETaHHBIE
HapyIICHUS.

CoaepixkaHue 3K3aMeHALIMOHHOI 0 OuJieTa
1 Bonipoc — TAY nuHelHbIMU cUcTeMaMU (3HATh + YMETh + BIa/I€Th)
2 Boripoc — TAY HeNnuHEHHBIMH U IUCKPETHBIMH CHCTEMaMHU (3HaTh + YMETh + BJIaJICTh)

IMpumep FK3aMeHANIMOHHOTO OUJIETA
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1. YacToTHBIN KpuTEepuid ycToWunBOCTH HalikBHCcTa /UIsl aMIUTUTYIHO-(a30BBIX XapaKTepH-
cTuK (rogorpadoB), TorapuMUUIECKUX XapakTepucTuk. OnpepeneHue 3amacoB yCToWIn-
BocTH 110 ¢aze u amruutyae 1mo JIAUX u JIOUX pazoMKHYTO#H CHCTEMBI.

2. Umnynscubie CAY. Knaccudukanus ummnyinbcHbix CAY 1o BUIY MOTYJISIIHH. .
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