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1 HCJII/I H 3a1a4Y1 OCBOCHUS JUCIUIIJINHBI

Juctumuimia «Teopuss aBTOMAaTHYECKOTO YIIPABJICHHUS» HMeeT HeJIbI0 CHOPMHUPOBATH Yy
obyuatomuxcs oomenpodeccuonanpuyo OIIK-1 KoMITeTEHIIUIO B COOTBETCTBUU C TPeOOBAHUSIMU
dI'OC BO no HampaneHuto nmoaroroBku OakamaBpoB 15.03.04 «ABTromaTuzamus TEXHOJIOTHYE-
CKHUX IPOIIECCOB U MPOM3BOJCTBY C YUETOM HANPAaBIEHHOCTH OaKallaBPCKOHM MPOrpaMMbI — « ABTO-
MaTHU3alMs TEXHOJIOTHYECKUX MPOIECCOB U IIPOU3BOICTBY.

CTyACeHTHI IONYYalOT HABBIKM PabOTHI B MCCIICAOBAHUH, TPOCKTUPOBAHUH M IKCIUTyaTaIHH
CHUCTEM aBTOMATH3aI[UU TEXHOJOTHYECCKUX ITPOLIECCOB M IMTPOU3BOJICTB.

3amaun OCBOCHUS JUCITUIUTHHBI « Teoprs aBTOMaTHUYECKOTO YIIPABICHUS:
H3yuumo:
e [IpUHLMUIIBI padoThl U ocTpoeHus CAY;
e 3anaun aHanu3a CAY, tunosble 3BeHbsd CAY, UX 4aCTOTHBIE U BPEMEHHBIE XapaKTe-
PUCTHUKH,
® KpUTEpUU YCTOWUYMBOCTH JIMHEHHBIX, HEIMHEHHBIX U TUCKpeTHbIX CAY, moka3arenu
UX Ka4eCTBa, XapaKTEPHU3YIOIIHNE TOYHOCTh U OBICTPOICHCTBUE;
® TUIBI KOPPEKTUPYIOIMIUX 3BEHHEB U alropuTMbl yrpasienus CAY, 3agauu u mpo-
onembl cuHTe3a CAY, Meroasl matematudeckoro monenupoBanuss CAY, pobact-
HBIE, ONITUMANIbHBIC B aganTuBHbIe CAY.
O¢nademov:
® HaBBIKAMU MOCTPOEHUS CTPYKTYpHBIX cxeM CAY;
® HaBBIKAMH IMOCTPOCHHS YAaCTOTHBIX M BPEMEHHBIX XapaKTEPUCTUK OTACIIbHBIX 3BEHb-
e u CAY B nenom;
e METOJaMH pacyeTra yCTOWYMBOCTU U TouHOCTU CAY, BeIMYUHBI TpeOyeMoro kodd-
(duLMeHTa YCUIICHUS, ONIPEACIICHHS TapaMeTPOB MEPEXOIHOTO MPOIIECCa;
® HaBBIKAMH OIpPEJCIICHUS MapaMeTPOB KOPPEKTUPYIOMKX 3BeHbeB CAY u anroput-
MOB yTpaBJeHHs, 00ECIEUNBAIONINX COOTBETCTBHE PETYIUPYEMBIX MapaMeTpoB 3a-
JAHHBIM TEXHHUYECKUM TPEOOBaHUSIM.

Crnenuduka Kypca yUUThIBA€T 0COOCHHOCTH MH(POPMAIIMOHHBIX TEXHOJIOTUH ISl CTYJICHTOB
C OTpaHMYEHHBIMH BO3MOKHOCTSIMM 370pOBbs. [IpenogaBanue qaHHOro Kypca IMPOUCXOOUT € HC-
ITOJIb30BAaHUEM AJJalITUPOBAHHON KOMIIBIOTEPHON TEXHUKHU.
O0bexTamMu NMpo(ecCHOHAIBLHON AeATeJbHOCTH BBIITYCKHUKOB, OCBOMBILIUX MPOTPAMMY
OakanaBpuaTta, SBISIOTCS:
® CHCTEMbl aBTOMAaTH3al[MM TEXHOJIOIMYECKHUX IIPOLECCOB W IPOU3BOJCTBA IMPOIYyKIUU
Pa3IUYHOIO CiIy’)kKeOHOTO Ha3HAUYEHHWs, YNPaBICHHUS €€ >KU3HEHHBIM LMKIOM U Kade-
CTBOM, aBTOMAaTU3HPOBAHHBIE CUCTEMBI KOHTPOJISI, TUATHOCTUKU U UCTIBITAHUM;
® aBTOMATHYECKOE M aBTOMATU3MPOBAHHOE 0OOPYZA0BaHME CUCTEM YNPABJIECHUS, KOHTPOJIS,
JUarHOCTUPOBAHUS, UCTIBITAHUA OCHOBHOT'O M BCIIOMOTaTEIbHOTO ITPOU3BOJICTB;
® METOJbl, CIIOCOOBI M CPEACTBA MPOCKTHUPOBAHUS M MCCIEI0BAHUS aBTOMATHU3HPOBAHHBIX
CHCTEM M BXOJSIIEro B HUX 000PYAOBaHMUS.

2 MecTo aucuMiunbl B crpykrype OIIOIT

JucnummmHa «Teopust aBTomaTudeckoro ynpasieHus» b1.0.19 otHocuTcs K 00sA3aTeIbHON
gacTu 00pa3oBaTeNbHOMN MPOTrPaMMBbl.
Hucnunmuna npenonaercs B VI cemectpe |1 kypca.
[Ipuctynas x U3y4eHHIO AUCHUIUIMHBI «Teopusi aBTOMaTU4YECKOTO YIpPaBIEHUS, CTYJIEHT
MMEEeT 3HAHWS U HABBIKM MO JUCHUIUIMHAM: «DPu3ukay, «Marematnueckuil aHanusy, «JIuHeitHas

aﬂre6pa N aHAJIUTUYCCKas TCOMETPU, ((BJ'IGKTPOTeXHI/IKa H DJICKTPOHUKAY.



3 [lnanupyemble pe3yJibTaThbl 00yYeHHs N0 JTUCIUITTUHE

dopMupyemMble KOMNETEHIUH
(k00 u HaumerosaHue)

Nuauxkaropsl
JMOCTHIKEHUS KOMITeTeHIUi
(k00 u popmyrupoexa)

IInanupyemble pe3yJibTaThI
00y4eHMs M0 TUCIUILTHHE

OIIK-1. Cnocoben npumensmo
ecmecmeenHOHAayHbvle U 00-
WeUHIICeHEPHbIE 3HAHUS, MEeMO-
Obl MamemMamu4ecKo2o aHaiu3a
U MOOeIUPOBarUs 8 NPOPeccuo-
HAbHOU 0eslmenbHOCTU

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

VYMeTh UCIOIb30BaTh €CTECTBEH-
HOHAY4YHBIC U O6I.[I€I/IH)KCHepHBIC
3HaHHs B HpO(beCCHOHaJ'H:HOfI -
TCIBHOCTHU

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

3HaTh MCTOJbI MAaTCMATUYCCKOT'O
aHaJIn3a

Bnagets HaBbIKaM# PabOTHI C MPO-
TpaMMHOW CHCTEMOM IJI1 MaTeMa-

THYECKOT0 M UIMHTAIIHOHHOTI'O MO-

JIeTAPOBaHHUS

4 O0beM TUCHUILIHHBI

O0beM IUCIHUILUIMHBI COCTaBIsAEeT 4 3a4eTHBIX €IMHHUII,

Bcero 144 akameMuuyeckKux daca.




5. Coepskanme IUCHUNITHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHnTakTHas paboTa (paboTa BO B3aHMMOIEHCTBHUH C TIpenoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSATUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocrosTeIbHASA

padora
o0yuaromerocst

VI cemecTp

Pa3znen 1. BBeieHUe B TEOPUIO AaBTOMATHYECKOTO
ynpasjenus (TAY). HcciienoBanmne JHHEHHBIX
cHcTeM aBTOMaTH4YecKoro ynpasienus (CAY).
Tewma 1.1. Bazosrlie nmonoxxenus TAY.

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

Tema 1.3. Kputepun ycTOHUMBOCTH JIMHEHHBIX
CAY.

Tema 1.4. Tounocts muHeHHBIX CAY.

Tema 1.5. Aaroputmel ynpasnenust CAY.

Tema 1.6. Koppekuuss AMHAMHUYECKUX CBOMCTB JIH-
HeriHpIx CAY.

65

19

20

39

26

Paznen 2. Heanneiinbie CAY.

Tema 2.1. XapakTepUCTUKU TUIOBBIX HETMHENHO-
cTelf 1 0COOCHHOCTH YCTaHOBUBINUXCS (CTALIMOHAP-
HBIX) U THHAMHYICCKHUX PEKUMOB HenmHeHHBIX CAY.
Tema 2.2. ®a3oBbIe MOPTPETHI, MOAETUPOBAHUE HE-
muHeiHbIx CAY.

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

22

13

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.

30

10

10

20

10

[IpomexxyTouHas arTecTauus: ¢ SK3aMEH

27°

1 l'[epe'-lel-u, BHJI0B y‘leGHbIX 3aHITHI YTOUHACTCA B COOTBETCTBUU C y‘leGHbIM IJIaHOM.




HToro nmo gucuumnjinue 144 34 34 0 0 68 49

*KPII - yacer konmaxmuoti pabomul na Kypcosyio pabomy (npoexm) no oucyunaune. dacel omnocames K 61eayoumopHoti KOHMakmuoii paéome, GbINOIHIAIOMCS He PACHUCAHUS YHEOHbIX 3AHAMUIL O
oucyuniuHe. Yrazoleaomcesi, eciu npedycmMompensl YueOHbIM NIAHOM.

2 Yackl Ha IPOMEKYTOUYHYIO aTTECTaINIO (3a4eT, AU depeHIMPOBaHHbIH 3a4eT, 3K3aMeH U JIP.) YKa3hIBAIOTCA B CIydae BhLICTCHHUS HX B y4eOHOM TIaHe.

7



Coz[epma}me AUCHHUITIMHbI

Paznen 1. BBenenne B Teopuro apromaruyeckoro ynpasJjenus (TAY). UccaenoBanue
JIMHEHHBIX CHCTeM aBTOMaTHYecKoro ynpasiaenus (CAY).

Tema 1.1. basoBble noto:xenust TAY.

OcHoBHble oHATHS U onipenenenus B TAY. 3anaun TAY.

YacToTHbIE M BpEMEHHBIE XapaKTEPUCTUKHU 3BEHBEB.

IToka3aTenu kayecTBa yIpaBICHUS.

Tema 1.2. Tunopsie IMHAMHYECKHE 3BeHLS JUHeHHBIX CAY,

XapaKTepUCTUKN CTATUYECKUX, HHTETPUPYIOINX U AU PepeHIHPYIONNX 3BEHBEB.

Onpenenenne nepenaroyHbix GyHKIU JuHeHbIX CAY 10 ynpaBJIeHHIO, OIIMOKE U BO3-
MYILEHHUIO.

[TpaBuna npeoOpa3oBaHus CTPYKTYPHBIX CXEM.

Tema 1.3. Kputepuu ycroiiunBoctu JuHeiHbIX CAY.

AnreOpanyeckue U 4acTOTHbIE kpurepuu ycroitunBoctu (I'ypBuna, Muxaiinosa, HaiikBu-
cTa).

OnpezeneHue 3anacoB yCTOWYMBOCTH 110 (paze U aMIUIUTY JIe.

Omnpenenenue npenenbHbIX napamerpos CAY.

Tema 1.4. Tounocts uHelinbIx CAY.

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

Crioco0b! ycTpaHeHHsT OIIMOKH B CTATUYECKOI CHCTEME B YCTAHOBUBIIEMCS PEKHIME.

Onpenenenne TouHOCTU CAY B BBIHYKJIEHHOM PEXHUME.

Hunamuueckas ommoka B CAY.

Tema 1.5. Anroputmsbl ynpasjenusi CAY.

Omnpenenenue anroputma. Cxema 0000IIEHHOTO PETYIISATOPA, YIIPABICHHUE C YIIPEKICHUEM.

Amnanorosslie [TN/] - peryasaropst.

Peammzanusa [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 koppextupyromux ycrpoiicts (KVY). [locnenosarensupie KV, mapamnensasie KY
(MecTHBIE OTpULIATEIbHBIE OOpATHBIE CBSA3H), KOPPEKLIUS IO BO3MYIIECHUIO.

Pa3nea 2. Heauneiinbie CAY.

Tema 2.1. XapakTepHCTHKH THIOBBIX HEJIMHEHHOCTEH U 0COOCHHOCTH YCTAHOBHUBIINX-
csl (CTAMOHAPHBIX) U INHAMHYECKHX PeKUMOB HeJuHelHbIX CAY.

MaremaTnueckue BbIpakeHUs U rpaduKy, ONMUCHIBAIOIINE XapaKTEPUCTUKH THUITOBBIX HEIHU-
HEWHOCTEHN.

VY CTOHYMBOCTD B MaJOM, YCTOMYMBOCTh B OOJIBIIIOM, YCTOHYHMBOCTH B 1LI€J0M, aBTOKOJeOa-
HUSL

Tema 2.2. @a3oBble NOPTPETHI, MOACJIMPOBaHNE HeJuHeHHbIX CAY.

Uccnenoanne HenuHelWHbIX CAY ¢ ucnonb3oBaHueM (¢a3oBbIX MoptpeToB. [lonsTus
aCUMITOTUYECKON U HEACUMIITOTHYECKON YCTONYUBOCTH.

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

Tema 2.3. UcciienoBanme ycroifuuBocTH HeJiMHeHbIX CAY ¢ moMoIbi0 Kputepust ao-
conroTHOM ycroiiuuBocTu [lonmosa B.M.

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

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

Kpurepuii [Tonnoa B.M. 151 oco6oro ciyyasi.

Paznen 3. Iuckpernnie CAY.

Tema 3.1. Knaccupuxanus nuckpersix CAY.

Omnpenenenne quckpetHoit CAY. Buabl KBaHTOBaHUS IUCKPETHBIX CUTHAJIOB IO YPOBHIO.



Penetinbie, ummnynbcHbie u g possie CAY.

Tema 3.2. UmnyabcHbie CAY.

Knaccudpukanus wumnynscHsix CAY 1o Buay MOIYNALHUH, aMIUIATYIHO-UMITYJIbCHAS
(AUM), mumpotHOo-uMiynscHas (ILIMM), ¢azoBo-umnynbcHas (PMM), 4acTOTHO-UMITYJIbCHAS
(UM).

Teopema KorenbHukoBa aas umnyabcHbeIx CAY.

Marematuueckuil anmapar T€OpUH JIMHEHHBIX UMITYJIbCHBIX CUCTEM (peleTdaras QyHKIus,
Z — npeoOpa3oBaHue).

Uccnenosanue yctoitunBocT UMIyabCHbIX CAY.

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

Onpenenenne nudpoboii CAY. Metosl onpeneneHrne J0MyCTUMOT0 3HAaYCHHUS HHTEpBaia
T muckperuszaryu udposoid CAY 1o BpeMeHH.

[IpeoOpazoBaHre HENMpepbIBHONW BENWYMHBI B HU(PPOBOMl koA U LU(pPOBOro Kojaa B
HETPEPHIBHYIO BEIHUUUHY.

Ocob6enHoctu quHaMuKH 1udpoBoit CAY.

Maremaruueckoe onucanue nudposoit CAY u Mmetroauka e€ nucciaeaoBaHusl.

OcoOenHocTy TexHUYECKOH peanusanuu uudposoit CAY.

PobacTHbIe cHCTEMBI, OITUMAIIEHOE U aJTAITHBHOE yIIPaBJICHUE.

[Tpu peanuzauuu AUCHUIUIMHBI (MOJyJIsl) OpPraHU3YeTCsl MMpaKTUYecKasl MMOATrOTOBKAa IIyTEM
MPOBECHUS MPAKTUYECKUX 3aHATHI (34 Yaca), BBIMOJHEHUS 4-X KOHTPOJILHBIX PabOT MO MHIWBHU-
AyalbHbIM 3a1aHusM (49 4acoB), MpeycMaTpUBAIOLIMX YYaCTHE 00YYaIOUIMXCS B BBIMOJIHECHUU OT-
JeNIbHBIX AJIEMEHTOB padoT, CBS3aHHBIX ¢ OyAyIIel npodeccuoHaIbHOMN 1eSTeTbHOCTHIO.

IIpakTHueckass MOArOTOBKA IIPU M3YYEHHUH AMCLUIUIMHBI PEATU3YETCsS HENOCPEICTBEHHO B
dbunmnane B ayIuTOPUH, MPEIHA3HAUCHHOM JIsl TPOBEIEHUS MPAKTUYECKUX PadoT.

6 [lepeueHb y4eOHO-METOAMYECKOT0 00ecTieYeHUsI MO AUCHUIJINHE
s obecrieueHus: peanu3aluy MPOrpaMMbl JTUCHUTIINHBL « DJEKTPOTEXHUKA U JIEKTPOHU-
Ka» pa3paboTaHbI:

— KOHCIIEKT JISKIIUH 10 TUCIHIUIHHE « TeopHsi aBTOMAaTHYECKOTO YIIPaBICHUS;
— BapUaHTbl UHIUBHUIyaJbHBIX 3aJJaHUI Ha KOHTpoJbHbIE padboTh! [1P-2.1 + [1P-2.4.

Mertoandeckre mMarepuaibl O AUCHUILUIMHE (MOIYJI0) U 00pa3oBaTeIbHOM MpOrpaMMme B
1IEJIOM TIPEJICTaBIICHBI Ha O(UIIMAIIBHOM caiiTe oOpa3oBarenbHON opranu3anuu: Beb-cait punuana
«[IporBuHO»  TOCymapcTBeHHOro  yHuBepcurera  «Jlyoma». —  URL: http://uni-
protvino.ru/enter_ ump.html. Pesxum goctyna orpaHiueHHBIH, 10 JJOTUHY U TapOJIIo.

7 ®oH/IbI OLIEHOYHBIX CPEACTB IO ANCUMILJIMHE

Jns  arrecranuu  OOy4YarOUIMXCS Ha COOTBETCTBHE MX IEPCOHAIBHBIX JIOCTH)KEHUH
MO3TAIlHBIM TPeOOBaHUSAM 00pa30BATEIBLHONW MPOrPaMMBbI MO JUCHUIUIMHE pa3paboTaHbl (POHIBI
OLIEHOYHBIX CPECTB, MO3BOJISIOIINE OLIEHUTh Pe3yJIbTaThl 00y4YeHUs (3HaHUS, YMEHUS, HaBbIKH) U
chopMupoBaHHbIe ((HOpMHUpPYEMbIE) KOMIIETEHIUH.

Ot GOHIBI BKIOYAIOT TEOPETUUECKUE BOMIPOCHI, PEIICHHE 3a/1a4 Ha MPAKTUUYECKUX 3aHITH-
SIX, BBITIOJTHEHUE 4-X KOHTPOJbHBIX padot [1P-2.1 + I1P-2.4, moAroToBKy K caade M caady dK3ame-
HA, KPUTEPUM OLICHWBAHHUS; WHBIE OLIEHOYHBIE MAaTEpUabl, HCIOJIb3YEMbIE IPU IPOBEICHUU
MPOLEAYP TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu.

@DOH/IBI OIICHOYHBIX CPEACTB MPEACTABICHBI B IPUIIOKEHUU K paboyei mporpamme.

[Tpu HEoOXxoaMMOCTH 00yYaroIKecs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbSI U UHBA-
Tl 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepHallaMH B (pOpMax, aJalTUPOBAHHBIX K OTPaHUYCHUSIM
UX 3710POBbsI U BOCIIPUATHS HH(POPMALIUU:

Hnsa nuy ¢ Hapyuwienuamu 3peHust:

— B IeYaTHOM (popMe yBeTHMUEHHBIM MIPUPTOM,



— B (OopMe DIIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ HapyweHusMU CLyxXa:

— B TIIEYATHOH (opme,

— B (OpMe DIIEKTPOHHOTO JIOKYMEHTA.

s nuy ¢ HapyuwieHuAMU ONOPHO-08UAMENLHO20 ANNAPAMA.:
— B medaTtHo# dopme,

— B (opMe AIIEKTPOHHOTO JOKYMEHTA,

— B dopme ayauodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHoeHnasn yuedonas tumepamypa
. Iles3uep JI.A. Teopus cucrem ympasnenus [Tekcr]|: YueOnoe nmocobue / JI.JI. IleB3nep. - 2-¢
u3 ., ucnp. u gor. - CII6.: Jlans, 2021. - 424c.: w1 - ISBN 978-5-8114-1566-3.

. IleB3uep, JI. JI. Teopust cucrem ynpapneHus : yueonoe mocooue / JI. JI. I[leB3nep. — 2-¢ 3.,
uctp. u gon. — Cankr-Ilerepoypr : Jlans, 2022. — 424 ¢. — ISBN 978-5-8114-1566-3. —
Tekcr : onexTponHblii // Jlaub : dnekTpoHHO-OmMOmmoreunas cucrema. — URL:

https://e.lanbook.com/book/212207 (nata obpamenus: 28.04.2022). — Pexxum goctyna: ajis aB-
TOPU3. II0JIb30BATEIICH.

.Taiinyk A.P. Teopusi aBTOMAaTH4eCKOro yHpaBiCHHUs B IMPUMEpax M 3ajJadyax C PEHICHUSIMU B
MATLAB : Yue6Hoe nocobue [uist cTyieHToB By30B / A.P. I'aiinyk, B.E. benses, T.A. IIbsiBueH-
Ko. - 5-e¢ w3m.,ucnp.u gom. - CII6. : Jlanw, 2019. - 464c. : un. - bubnuorp.crucok:c.459.-
Tem.ykaz.3amaq:c.460. - ISBN 978-5-8114-4200-3.

.Taiinyk, A. P. Teopus aBTOMaTu4eckoro ympaBleHHs B IMpHUMepax U 3a/Jadax C PElICHUSIMU B
MATLAB : yue6noe nocobue amns By3os / A. P. I'aiinyk, B. E. bensies, T. A. [IpsiBueHKO. — 6-€
u3l., crep. — CankTt-IlerepOypr : Jlans, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Texkct

MEeKTpOHHBIH  // Jlamb @  JnmekTpoHHO-OMOmmoTteunas  cucrema. —  URL:
https://e.lanbook.com/book/200441 (nata obpamenus: 28.04.2022). — Pexxum goctyna: Ui aB-
TOPH3. TI0JIb30BATEIICH.

. EpodeeB A.A. Teopus aBTOMaTH4ECKOTrO yrpaBiieHUs: YueOHHK g By30B. - CIIO.: [Tonurex-

auka, 2001. - 302 c.: un.; To xke 2005.

Jononnumensnas yuebnas numepamypa

. BonoBo3oB, A.M. DineMeHTbl CUCTEM aBTOMATHKH: YdeOHoe mocodue./ A.M. BomnoBo3oB. — 2-¢
u3., crep. - M.: HU3narensckuii neHtp «Axagemus». 2008. — 224 c.: mn. 978-5-7659-5604-
3Pri0koB, U. C. DnektporexHuka : yuebHoe nocodue / M.C. PribkoB. — Mocksa : PUOP : H-
OPA-M, 2022. — 160 c¢. — (Bsicmiee oopazoBanue: bakanaspuar). - ISBN 978-5-369-00144-8. -
Tekct : anekrponnsiit. - URL: https://znanium.com/catalog/product/1864188 (nara obpaieHus:
28.04.2022). — Pexxum 1oCTyMA: 1O TIOAIUCKE.

. Managees C.11. Teopus aBromaruyeckoro ynpasieHus : YueOHuk (rpud) / C. Y. Manadees,
A. A. Manadeesa. - 2-¢ u3z., nepepad. u jpom. - M. : U3mparensckuit nentp "Axkamnemus”, 2014. -
384c. : un. - (Beiciiee obpazosanue: bakanaspuar). - ISBN 978-5-4468-0230-2.

.Kum, /1. II. Teopus aBTOMaTu4eckoro ympaBlieHUs : yueOHHK M MpakTukyM ais By3oB / JI. I1.
KuM. — Mocksa : M3natensctBo FOpaiit, 2022. — 276 c. — (Briciiee oopazoBanue). — ISBN
978-5-9916-9294-6. — Tekcr : anexTpoHHbIi / OOpa3oBarenbHas miargopma FOpaiirt [caitt]. —
URL: https://urait.ru/bcode/489509 (nara obpamenus: 28.04.2022).

Iepuoauyeckue u3gaHus
.Mudopmatka U cHCTeMbl YIpaBl€HUSA. Hay4dHOe u3naHue / Yupeautenb: AMypCKHid
roCcy/apcTBEHHBI yHuBepcuteT, . pen. E.JI. Epemun. — buarosemeHck: — AMypckuit
rOCYJapCTBEHHBIM YHHUBEPCHUTET. — JKypPHAJI BBIXOIWT 2 pa3za B moayr. - OcHoBad B 2001 r. —
ISSN: 1814-2400. - TekcT : HEMOCPEACTBEHHBIN (TOMUCKA HA TIEYaTHOE U3JIaHUE).
. CoBpeMeHHbIE€ TEXHOJIOTUN aBTOMAaTH3alMU: MPO(HEeCCHOHATBHBIA HayYHO-TEXHUUECKUH Ky pHaI.
/ Yapemutens: OO0 «CTA-IIPECCy»; rn. pen. Copokun C.A. - M.: U3garensctBo «CTA-
[TPECC», - Xypnan BeIxoauT 2 pa3a B noayr. - OcHoBal B 1996 r. - ISSN 0206-975X. — Texkcr :

HEIMOCPEICTBEHHBIN (ITOAMKICKA HA TIEYaTHOE U3/TaHUE).

IIepeuyensb pecypcoB HHGPOPMANMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «HTEepHEeT»
Dnekmponno-o6udUOmeyHbvle cucmemul U 6a3vl OAHHBLX
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https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://portal.issn.org/resource/issn/1814-2400

. OBC «Znanium.comy: https://znanium.com/

. OBC «Jlanby: https://e.lanbook.com/

. OBC «IOpaiir»: https://urait.ru//

. OBC «YHuBepcurerckas oubnuoreka onnain»: https://biblioclub.ru/

. Hayunast snekrponnas oudnuoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru

. Hanimonanenas snekrponnas oudnuoreka (HOB): http://H36.pd/

. bassl manHBIX poccuiickux kypHanoB kommnanuu «East Viewy: https://dlib.eastview.com/

~No ok, WwDN

Hayunvie nouckoswle cucmemot

1. ArXiv.org - Hay9HO-ITOUCKOBAsI CUCTEMA, CICIHATU3UPYETCS B 00IACTAX: KOMITBIOTEPHBIX HAYK,
acTpousuky, (PU3MKH, MATEMAaTHKH, KBaHTOBO# Onostoruum. http://arxiv.org/

2. Google Scholar - momckoBas cucrema mo HaydHOU JMTeparype. Bkirouaer ctaThbd KPYIHBIX
HAy4YHBIX W3/aTeIIbLCTB, aPXUBBI MPEIPUHTOB, MyOJMKAI[MHA Ha CAaiiTaX YHHBEPCHTETOB, HAYUYHBIX
o0I1IeCTB ¥ IpyTUX Hay4yHBIX opranu3anui. https://scholar.google.ru/

3. SciGuide - naBurarop o 3apy0eKHBIM HAyYHBIM BJIEKTPOHHBIM PECYPCaM OTKPHITOTO JIOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ilpogpeccuonanvnuie pecypcot cemu « Mnmepnemy
1. ®epepanbuas uHpOpMaIMOHHAsA cucTeMa «EquHOEe OKHO JocTyna K MH(OPMAlMOHHBIM pecyp-
cam»: http://window.edu.ru/, paznen Teopust ABTOMATHYECKOTO yIpaBIICHHUS:
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.2.17

ITepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX IIPH OCYIIECTBICHUH
o0pa3oBaTe/IbHOIO Npolecca, BKJAKYasi IPorpaMMHoe odecrieyeHue, HH(POPMalMOHHbIE
CIIPaBOYHbIE CHCTEMBbI

[TpoBeneHune JIEKIIMOHHBIX 3aHSITUNA MPEANONaracT UCIOIb30BaHUE KOMIUIEKTOB CIIANIOB U
IIPOrpaMMHBIX MPE3eHTALUN M0 PACCMATPUBAEMBIM TEMAM.

[TpoBeneHne NpakTUUECKUX 3aHATUHN MO AUCLUUIUIMHE MPEANONaraeT UCIOoIb30BaHUE CIIEeIH-
aJIM3MPOBAHHBIX AYAUTOPHH, OCHAIIEHHBIX NEPCOHAIBHBIMU KOMIIbIOTEpaMH, OOBEINHECHHBIMH B
JIOKQJIbHYIO CETh U MMEIOLIUX B ONPEAEIEHHOM MOPsIIKE AOCTYI K pecypcam rinodaibHoi cetu Mn-
TEpHET.

Js1 BBIMIOSTHEHUS 3aJaHU CaMOCTOSTEILHON MOJTOTOBKH 00ydJaronuecs: 00eCcreurnBaroTCs
JUTEPaTypoil, a Takke B ONMpeAeIEHHOM MOpsIKE TOCTYNOM K MH(OpMaIMoHHBIM pecypcam MH-
TEpHeTa.

JucuumirHa obecrieyeHa HeOOXOJUMBIM IPOTPAMMHBIM OOecIiedeHneM, KOTOpOe HAXOIUT-
cst B cBoOOHOM noctyre (mporpammbl Open office, VisSim) cBoOomHast uiieH3MsI, KOJI IOCTYIa HEe
TpedyeTcs).

B ¢umane «IIpoTBUHO» rocy1apcTBEHHOTO YHUBEpCHUTETa «JlyOHa» co3/1aHbl yCloBUS JUIs
o0y4yeHMs oA ¢ OrpaHHYEHHBIMH BO3MOKHOCTSIMH: MCIIOJIb30BaHHE CHEIMATIbHBIX 0Opa3oBa-
TEJIbHBIX NMPOTPaMM U METOIO0B OOYy4EHHUs, CHIEIHAbHBIX YYEOHUKOB, yUeOHBIX MOCOOUN U JUIaK-
TUYECKUX MaTepUaIOB, CHIEIUATBbHBIX TEXHUYECKHX CPEICTB O0YUYEHUsI KOJUIEKTUBHOTO U WHIUBU-
NyaJbHOTO TOJb30BaHUs, MPEIOCTABICHNE YCIYyTI acCHUCTEeHTa (ITOMOIIHHMKA), OKAa3bIBAIOIIUM 00Y-
YAIOIIUMCS HE00X0AUMYI0 TEXHUYECKYIO TOMOIIb, 0OecreueHe JOCTyIa B 3aHUs] OPraHU3aI1H.

HmeeTcst yHuBepcallbHOE CPEACTBO AJIsl OIbEMa U MepeMEIEHUS] MHBAIUIHBIX KOJIICOK —
na”jayc-rardopma CKIaIHOM.

KomneroTepHble kitacchl 000py0BaHbl cTosaMu sl uaBanuaos ¢ JLII, takxe 31eck 060-
pynoBanel paboune wmecta i gun ¢ OB3: ycTaHOBieHBl CHENMaNbHBI MPOrpaMMHO-
TEXHOJIOTHYECKHI KOMILJIEKC MO3BOJISIONINI paboTaTh HA HUX CTYJE€HTaM C HapyLIEHHEM OMOPHO-
JBUTaTeNILHOTO anmapara, cJIabOBUISIIUM U ciabocpimanuM. IMeIoTcst TapHUTYpbl KOMIIAKTHBIE,
OecripoBOHAs KJIaBUATypa ¢ OONBIIMMH KHOTIKaMH, OECTIPOBOIHOW KOMITHIOTEPHBIM HKOWCTHK C
JBYMsI BBIHOCHBIMU KHOTIKaMH, OECIPOBOJHOM pecuBep, OecrpoBOIHAs BBIHOCHAS 0OJIbIIas KHOTI-
Ka, TOPTaTUBHOE YCTPOMCTBO /JIsl YTEHHUS MT€YaTHBIX MaTEPHUAJIOB.
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https://znanium.com/
https://e.lanbook.com/
https://urait.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
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
http://window.edu.ru/
http://window.edu.ru/catalog/?p_rubr=2.2.75.2.17
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.2.17

CHCHI/IaJ'IBHBIe y‘le6HI/IKI/I, y‘le6HI>Ie MoCcoOMs U ANAaKTHYCCKHUEC MaTCpUalibl, B TOM YHCJIC B

¢dopmare neyaTHBIX MaTepraioB (KpynHbIN mWpudT wim ayauodaiiier) umerorcs B ObC, Ha koTo-
pble noanuca Guiauai.

Hannune Ha caiite ¢punmana cnpaBodHOi MHGOPMALUU O PACIIMCAHUH YUYEOHBIX 3aHSATHHA B

aHaHTHPOBaHHOﬁ (bOpMe ,Z[OCTynHOﬁ JIIA o6yqa}omnx0ﬂ C OIrpaHUYCHHBIMHU BO3MOXKHOCTAMU 310-
POBBS, ABIAOIIUXCA CICTIBIMU HIIN CJIa60BI/III$IH_[I/IMI/I.

HOM.

Onucanue MaTepI/IaJIbHO-TeXHH'{eCKOﬁ 0a3bl
I[J'ISI IIPOBCACHUA JICKIMOHHBIX 3aHATHH HCIIOJIB3YCTCA ayJUTOPHS C IIPOCKTOPOM U 3Kpa-

Jlns mpoBeieHrs MPaKTHYECKUX 3aHATUH UCIIONIBb3yeTcsl KoMIbroTepHbId Kiace (15 T1K) ¢

MIPOEKTOPOM U 3KpaHOM (000py0BaHHE B COOCTBEHHOCTH).

O6yqa}omnec;1 M3 4YrCJia MHBAJIMAOB U JIMI C OI'PaHUYCHHBIMU BO3MOXXHOCTSAMH 300POBbs

MOTYT HCIIOJIB30BaTh CIICHHUAIM3UPOBAHHOC IPOTrPaAMMHOC U MATCPUAJIBHO-TCXHUYCCKOC obecmeue-

HUE:
— oO0y4aromuecs: ¢ HApyIICHUSIMUA ONIOPHO-JIBUTATEIHLHOTO arlfapaTa Mpu HEOOXOJUMOCTH MO-

YT HCIOJIb30BaTh aJalTHBHBIE TEXHUYECKHE CPEICTBA: CHEIHAIbHO O0OpYy/IOBaHHBIC
JKOMCTHKY, YBEJIMUYCHHbIE BBIHOCHBIE KHOIIKH, KJIABUATYPHI C OOIBIIMMH KJIABUILIAMH.
oOydaromiuecs: ¢ OrpaHUYeHHUSIMHE IO 3PEHHI0 MOTYT MPOCIyLIaTh AOCTYMHBIN ayauomare-
pHaAT WU TPOYUTATh TEKCTHI, YBEIMYMB MPH(T HA dKpaHE MOHHTOPA KOMITbIOTEepa. Peko-
MEHIYEeTCSl UCTIOJIb30BaTh IKPAHHYIO JYNy U JAPYTUe BU3yalbHbIE BCIIOMOTaTeiIbHbIC CPe-
CTBa, YTOOBI U3MEHUTH MPUPT TEKCTA, MEKCTPOUHBIA HHTEPBAJ, CAHXPOHHU3AIHNIO C PEUYBIO
U T.J., IPOrpaMMbl SKPaHHOTO JAOCTYMa (CKPUH-PUAEPHI AJIsl MPOUYTEHUST TEKCTOBON MH(OP-
MaIliu 4Yepe3 CHHTE3UPOBAHHYIO PEYb) /WM BKIIOYUTH (YHKIIUIO «IKPAHHOTO JIHKTOPa»
Ha MIEPCOHAILHOM KOMITBbIOTEpE ¢ onepannoHHon cuctemort Windows 7, 8, 10.
00yyJaronmecs ¢ OrpaHMYCHHUSIMU TI0 CIIYXY MOTYT BOCIOJIb30BaThCA KOMIIBIOTEPHOM ayauno-
TapHUTYPOIl MPH MPOCTYIIMBAHUU HEOOXOAUMOIN MH(OpMAMKU U MOPTATUBHON HMHIYKIU-
onnHoit cucremoni cepuu «MMCTOK».

[Tpu HEOOXOAMMOCTH 00yYaroIIKUecs ¢ OTPAaHUYEHHBIMA BO3MOKHOCTSIMH 3[IOPOBBSI U HHBA-

JUBI 00ECTIEYMBAIOTCS TIEYaTHBIMU U (WJIH) 3JIEKTPOHHBIMU 00pa30BaTelIbHBIMU pecypcamu (o0pa-
30BaTelbHAs MporpamMma, yueOHble TocoOus u Jip.) B (hopMax, aJanTHPOBAHHBIX K OTpaHHUYEHUSIM
WX 3]I0POBbsI U BOCTIPUATUSI HHPOPMALIIH:

Jlnist a1 ¢ HapyIIEHUSIMU 3pEHUSL:

B [I€YAaTHOI (popMe YBETUUEHHBIM IIPUPTOM,
B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

B Ie4aTHOU opme,

B (hopMe INEKTPOHHOTO JOKYMEHTA.

Jist Tr11 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ammapara:
B IIeYaTHOM (opme,

B (hopMe FIIEKTPOHHOTO JOKYMEHTA,

B opme aynuodaiina.
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Ipunoxenne k paboueit mporpamme JUCITUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbTate ocBOeHUS MUCHUILIMHBEI « Teoprs aBTOMAaTHYECKOTO YIIPABJICHUS» MPOTPaM-
MBI OakajgaBpoB MO HampaBieHuto moarotoBku 15.03.04 «ABTomMaTtH3anus TEXHOJIOTHYECKUX TPO-
I[ECCOB ¥ TIPOU3BOICTB» C YYETOM HANPaBIEHHOCTH 0aKalaBPCKOW MPOTpaMMbl — « ABTOMATH3AIIHS
TEXHOJIOTUYECKUX TPOILIECCOB U MPOU3BOJICTBY» BBITYCKHHK JIOJDKCH 00JIa/IaTh CICAYIONIMMU KOM-

INETCHIUAMMU

Kommnerenmus OIIK-1 - CiocoOeH nNprMEeHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIE
3HAHUS, METOJIBI MAaTEMATHYECKOTO aHAIM3a U MOJICTHPOBAHUS B MPO(EeCCHOHAIBHON AeSITeIbHO-

CTHU

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onncanue nokaszareJieid 1 KpUTepUeB OLlEHUBAHUS KOMIIETEHIUI, a TAKKe HIKAJI
OLlEHUBAHMS

Komnerennust OIIK-1 - CnocobeH npuMeHsTh €CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIE
3HAHUS, METOJIBI MAaTEMATHUECKOTO aHAIM3a U MOJICTHPOBAHUS B MPO(ECCHOHAIBHON ACSITEeIhHO-

CTH
WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJBbTATA OBYUEHUS
CTUXEHUSA 10 npaKTHKe
KOMIIETEHIIUHA
1 INKAJIA oneHnBanusi
(Ko 1 HAMMEHOBAHHE)
Hemonctpupy-
E€MOHCTpHUPYET E€MOHCTpHUPYET
€T YaCTUIHOE A TPuPY A cTpupY HdemoHCTpHpYeT
JIOCTAaTOYHO ycToitunBoe
yMCHUE o cB0oOOIHOE U
ycroitunBoe yMCHUE
HCTIOJTb30BaTh yBepeHHOE
yMEHUE HCTIOJIb30BaTh
€CTEeCTBEHHO- yMCHUE
OIIK-1.2. ®opmynupyet HCIOJIb30BATh €CTECTBEHHOHA-
Hay4HEIC U HCTIOJB30BaTh
pelIeHre CTaHJapTHBIX €CTeCTBCHHOHA- YYHBIC U 00-
oO0ImenHxe- €CTeCTBEHHOHA-
npodeccroHaNbHbIX 33134 | OTCcyTCcTBHE YYHBIE U 00- UIEUHKEHEPHbBIE
HEpPHBIC 3HAHUS Y4HBIE U 00-
C IPUMEHEHHUEM ecTe- yMeHHUs UICUH)KCHEPHBIC | 3HAHUS B IPO-
B ipodeccuo- ., | IIEeMH)XeHEepHBIe
CTBCHHOHAYYHBIX U 00- - 3HaHMSA B IIPO- | (heccHoHabHOI
. HaJIBHOH J1es- . 3HaHUS B MPO-
[ICUHXCHEPHBIX 3HAHUN (eccnoHanbHOM | AEATETHHOCTH. .
TEJILHOCTH. (eccuoHaIbHOM
JIEATEIILHOCTH. JHomyckaer ot-
Honyckaer JIeATEJIbHOCTH.
Jormyckaer mo- | IeNbHBIC HETPY-
MHOKECTBEH- He nomyckaer
CTaTOYHO CepPb- OBle OIMOKH.
HBIE TPYyOBIC OIIHOOK.
€3HBIC OIIHOKH.
OIIUOKH.
E€MOHCTpUpY- E€MOHCTpHUPYET
A ToHpy- | 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 mo- OrtcyTcTBHE MareMaTuye- HHUE METOJIOB
YEeCKOT0 aHaIH- MaTeMaTuJe-
XOJIHUT K BEIOOPY METOI0B 3HAHUA CKOTO aHaJIN3A. MaTeMaTH4e-
N 3a. Jlomyckaer | ckoro aHaiusa.
MOJICTMPOBAHUS U BBICIIEH JlommyckaeT OT- | CKOTO aHaIN3a.
MHOECTBEH- Homnyckaer go-
MaTeMaTHKH, BKJIIOYast JenpHBIe Herpy- |  He momyckaer
o HBIE TPYyOBIe CTaTOYHO CEPb-
MaTeMaTHYECKUI aHAINn3, ObIe OIIHMOKH. OIINOOK.
OIINOKH. €3HbIE OITHOKH.
JUUT PELLICHIA 33181 PO~ JemoHncTpu Hemonctpupyer | Hemonctpupyet | JlemoHcTpupyeT
(hecCHOHATBHOI esTeIh- PPy PPy CTpHpY pHpy
HoeTH €T YaCTUIHOE JIOCTaTO4HO ycToituuBoe cBOOO/IHOE U
OtcyTcTBHE BIIAJICHUC ycToitunBoe BIIaJICHUE YBEpEeHHOE BJIa-
BIIaJICHHS HaBBIKAMU pa- BIIaJICHUE HaBBIKAMU pa- JICHHE
0OTBHI C TIpo- HaBBIKAMU pa- 0OTHI C Mpo- HaBBIKAMU pa-
TpaMMHOU CH- 0OTBHI C Ipo- IrpaMMHOH cH- 0OTBI C MPo-

14




CTEMOM IJIst
MareMaTuye-
CKOT'O ¥l MIMU-
TaI[IOHHOT'O
MOJIETTUPOBa-

Hus. [Jonycka-
€T MHOXKE-
CTBEHHBIE Ipy-
ObIEe OIIHOKH.

rpaMMHOI cu-
cTeMoil s
MareMaTHue-
CKOr'0 ¥ MMHTa-
IIMOHHOTO MO-
JICTTUPOBAHHS.
Homnyckaert no-
CTaTOYHO CepPb-
€3HbIE OIITHOKH.

CcTeMoii 1
MaTeMaTH4e-
CKOI'0 ¥ MMHUTAa-
IIMOHHOTO MO-
JIeTTUPOBAHMUS.
Jonyckaer oT-
JIeITbHBIC HETPY-
ObIEe OIINOKH.

IrpaMMHOH cH-
CcTeMOii s
MareMaruue-
CKOI'0 ¥ UMHUTAa-
LIMOHHOT'O MO-
JIeTTUPOBAHMSL.
He nomyckaer
OIINOOK.

[Ipu GannpHO-PEHTUHIOBON CHUCTEME BCE 3HAHUS, YMEHUSI M HaBBIKU, IPUOOpETaeMbIe CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUIUINHBI, OIECHUBAIOTCS B OaJlIax.

Onenka kayecTBa pabOThl B PEHTHHTOBOI cHCcTEME SBJSETCS] HAKOMUTEIBHOW U UCHOJb3Y-
€TCsl ISl OLIEHUBAHUSI CUCTEMHOM pa0OTHI CTYICHTOB B TCUEHUE BCETO MEepHoia 00ydeHUSI.

[To utoram paboThl B ceMecTpe CTYJIEHT MOXKET MOay4uTh MakcuManbHo 70 OamnoB. HToro-
Bolt (hopmoii koHTposst B VI cemecTpe siBisiercst sk3ameH. Ha 3k3aMeHe CTyJIeHT MOKET HaOpaTh

makcumaiibHo 30 0asuIoB.

B Teuenue V cemecTpa CTYACHT MOXKET 3apadoTaTh OaJIbl 32 CISAYIONINE BUIBI paboT:

No Bun pabotsl Cymma OannoB
1 Jlek1moHHbIE M IPAKTUYECKHE 3aHATHS (OCEIIEHUE) 34
2 AxTHBHas paboTa Ha MPAKTHYECKUX 3aHATHUSIX &)
3 Brinonaenue koHTpoabHbIX padot I1P-2.1, ITP-2.2, 31
[1P-2.3, ITP-2.4
Hroro: 70

Ecnmu Kk MOMEHTY OKOHYaHHS ceMecTpa CTyJeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIy-

4acT JOIIYCK K OK3aMCHY.

Ecnu cTtyieHT kK MOMEHTY OKOHUYaHUs cemecTpa Habupaer oT 61 1o 70 GaiioB, TO OH MOKET
MOJIyYUTh aBTOMATHUYECKYIO OIICHKY «YyJIOBJIETBOPUTEIHHOY. [IpH jkeTaHuU MOBBICUTH CBOKO OIICH-
Ky, CTYZICHT UMEET MPaBO OTKA3aThCsI OT aBTOMATHICCKOW OIICHKHU M CJIaTh dK3aMeH.

Ecnu cryaeHt He HaOpan MUHUMANBHOTO yncia 6amioB (51 6am), To OH He ToydyaeT J0-

IIyCK K DK3aMEHY.

CoOTBETCTBHUE peﬁTHHFOBBIX 0aJIoB M AKaJCMHUYCCKHUX OIICHOK 3K3aMCHa

OG6mras cymma
6asu1oB 3a ce- HTorosas oneHka
MeCTp
86-100 OTan4HO
71-85 Xopol1o
51-70 Jlomyck K 9K3aMeHy
B TOM YHCJIE:
61-70 B03MOXHOCTB MMOJTyYCHHUS] aBTOMATHYECKOM OLIEHKH «Y/IOBJICTBOPUTEIBHOY
51-60 ToJIbKO TIONYCK K 3K3aMEHY
0-50 * HeynoBieTBOpuTENbHO (CTYACHT HE JOMYIIEH K DK3aMeHY)

Texy1mii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B MPOIECCE BHIMOJTHEHUS MPAKTUYECKUX U
CaMOCTOSTENIFHBIX PA0OT B COOTBETCTBUH C IMPUBECHHBIM HIKE TPAPHKOM.

rpa(bI/IK BBITIOJTHCHHUA U 3alllUT CaMOCTOATCIIbHBIX pa60T CTYACHTAMU B 6 CEMCCTpPC

Bt Hepnenu yuebHOTO TIpoIiecca
padot 112 3 415]6 7 819 10 11 | 12 | 13 14 15 16 17
IIP-2.1 B IIP- 3 I1P-
2.1 2.1
[IP-2.2 B ITP- 3 I1P-
2.2 2.2
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Bist Henenn ygeb6HOTO TIponiecca
pabdor | 1 |2 3 4/5|6 7 8|9 10 11 | 12 | 13 14 15 16 17
IP-2.3 B I1P- 3 I1P-
2.3 2.3
I1P-2.4 B ITP- 3 I1P-
2.4 2.4

(ykaspiBarotcs: B [1P-2 Ha Henmento BbIauu 3aJaHUs Ha CAMOCTOSTEIbHYIO padoty, 3 [IP-2 Ha HeJemo 3amuThl caMo-
CTOSATENLHOU pabOTHI)

[pouieypa OLEHMBAHUS PE3YJIBTATOB OOYUYCHHS WHBAJIUIOB U JIMI C OrPAHUYCHHBIMH
BO3MOKHOCTAMHU 3A0POBbA IO AUCHHUIUIMHEC MNPEAYCMATPUBACT MNPCIOCTABIICHHUC I/IH(bOpMaLII/II/I B
dbopmMax, aganTHPOBAHHBIX K OTPAHUYCHHUSIM MX 30POBbS M BOCIIPUATHS HH()OPMAITUH:

— B Te4YaTrHo# ¢opme,
— B IeYaTtHOU GopMe YBETHUYCHHBIM IIPUDTOM,
— B QopMe EKTPOHHOTO TIOKYMEHTA.

JlaHHBI TEepevYeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBHCHMOCTH OT KOHTHHICHTA
oOy4Jarommxcs.

[lpu HeoOxomumocTH oOydaromiemycst uHBanuay W Jmny ¢ OB3  npemocraBisieTcs
JOTIOJIHUTEIIBHOEC BpeMs JUIs MOJrOTOBKM OTBETa HAa 3aueTe WU dK3aMeHe. Y 00ydaromierocs
uHBaMAa U juna ¢ OB3 umeercs BO3MOXXHOCTBH BbIOOpa ()OPMBI KOHTPOJISI HA MPAKTHUYECCKUX
3aHATUAX, 3a4CTaX, SK3aMCHaX, MOAXOJA1Iasd KOHKPETHO JIA HETO.

MeTtoauyeckue yKasaHusi K NPAKTHYECKHM 3aHATHIM
Temarnka NpakTUYECKUX 3aHATUN

1. VYpaBHeHus 3BeHBEB CUCTEMBI, THHEeapu3anus. [lepenatounas pyHkius 3BeHa. YacToTHbIE U
BPEMEHHBIE XapaKTEPUCTUKH.

2. Tlocrpoenue aMIUUTYTHO-(Pa30BBIX XapakTepucTuk (rogorpador) CAY. Onpenenenue 3a-
BHUCUMOCTH OT YacTOTbI 3HAYCHUI MOJYJIsI KOMIUIEKCHOTO KO3 GUIMEHTa YCUJICHUS U
casura 1o ¢ase.

3. Tloctpoenue norapu(MU4YeCKUX aMIUIMTYIHO-4aCTOTHBIX Xapakrepuctuk (JIAUX) u sora-
pudMuyeckux (pa3oBo-4acTOTHBIX XapakTepucTuk (JIOUX). Onpenenenue nepeaaTroyHbIX
¢yukuuit CAY no JIAUX 11t MUHMMaTbHO-(a30BbIX 3BEHBEB.

4. Ormpenenenue nepenarounbix GyHkuuid CAY no ynpasisionieMy Bo3eHCTBHIO, OLINOKE,
BO3MYILIEHHUIO.

5. Pemenne 3agau Ha mpeoOpa3zoBanue CTPYKTypHBIX cxeM CAY ¢ onpeneneHueM nepeaarod-
HBIX (YHKIUH MO yNpaBiIsIoIeMy BO3IEHCTBHUIO U OMIMOKE.

6. Omnpenenenue ycroitunBoct CAY u pacuer npeaesibHOi BeTMUUHbBI KO UIEeHTa ycuile-
HUs C TIOMOIIBbIO KpUTEpHUEB ycTonunBocTH I'ypBuiia m Muxaiosa.

7. Ompenenenue ycroitunBoctu CAY ¢ nmomoipto kputepus Halikucra no rogorpady pa3zo-
MKHYTOM cuctemsl, JIAUX u JIOUX. Onpenenenue 3anacoB yCTOHYUBOCTH MO aMIUIUTYE
u ¢aze ¢ nomotipio JIAUX u JIOYX.

8. Pacuer TouHOCTH 1 TpeOyemoro ko3ddunnenTa ycunenuns cratnaeckux CAY B ycrano-
BUBILIEMCS PEKUME.

9. Pacuer Tounocti CAY B BEIHY)XJICHHOM pEXHUME.

10. Omnpenienenue napaMeTpoB KOPPEKTUPYIOLIUX 3BEHbEB.

11. IToctpoenue ¢pa3zoBbIX HOPTPETOB HeMUHEHHBIX CAY.

12. Omnpenenenue abcomoTHOM ycroitunBocTr HemMHEeHHBIX CAY ¢ nomouisio kputepus [omo-
Ba.

13. Pa3nocTHbIe ypaBHeHUs. OnpeeneHne nepeaTouyHbIX (QyHKIUI pa30MKHYTHIX U 3aMKHY-
TBIX UMITYJIbCHBIX CAY.

14. Omnpenenenue ycroitunBoctu UMIysnbcHbIX CAY.

15. Onpenenenne nepruoaa GopMupoBaHus yrpasistoniel GpyHakuun s udposoit CAY.
Ocob6ennoctu peanusanuu nudpossix CAY, nntepgeiicsl BBoIa-BbIBOA.

16. Meroauka uccienoBanus udposix CAY.
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17. Onrumanerbie u agantuBHbie CAY. Ocobennoctu podactHbix CAY.

Memoouueckoe obecneuerue npakmu4yecKkux 3AHAMULL NO Oucuunﬂuﬁe «Teopuﬂ asmomamuyve-
CKO2O ynpaejlenusy

Iaiinyx A.P. Teopust aBTOMaTU4YECKOr0 YIpaBiIeHUs B IPUMEPaAX U 3a7adyax ¢ PELICHUSIMU B
MATLAB: Yue6Hoe nocobue st cryaeHToB By3oB / A.P. I'aiinyk, B.E. benses, T.A. [IpsiBueHKO.
- 5-¢ m3x., ucnp. u nom. - CIIG.: Jlans, 2019. - 464c.: un. — (YueOHuku as By30B. CrienanbHas
nuteparypa). — Teker: HenocpeacTBeHHsbIi - ISBN 978-5-8114-4200-3.

[aiinyx, A. P. Teopus aBTOMaTu4ecKkoro yrnpaBjeHHs B IPUMEPAX U 3a7adyax C PEIICHUSIMU
B MATLAB: yuebnoe nocobue mist By3oB / A. P. lNaiinyk, B. E. bensies, T. A. IIpsBuerko. — 6-¢
u3n., crep. — Cankr-IletepOypr: Jlanp, 2022. — 464 c. — ISBN 978-5-8114-9549-8. — Tekcr:
AIICKTPOHHBIN // Jlanb: 3JICKTPOHHO-0MOIMOTEeYHAas cucrema. — URL.:
https://e.lanbook.com/book/200441 (nata obpamenus: 28.04.2022). — Pexum poctyna: sl aBTO-
pH3. TOJIb30BaTENICH.

EpodeeB A.A. Teopust aBTOMaTHUECKOTO YIIpaBiIeHHs: YueOHUK ais By30B. - CII6.: TTonu-
Texumka, 2001. - 302 c.: un.; To xe 2005.

KoHcnekT nexknmid mo aucuuiuinHe «Teopust aBTOMaTH4ECKOTO yIpaBieHUsS». — TeKcT:
ANeKTpOoHHBIN. // Beb-caliT ¢unuana «[IpoTBUHO» TroCynapcTBEHHOTO yHHBepcuTeTa «JlyOHa». —
URL: http://uni-protvino.ru/enter ump.html. Pexxum nocTyna orpaHu4eHHBIH, O JOTUHY U Tapo-
JI1O.

MeToan4yeckue yKa3aHus IS CAMOCTOSATEIbHOM Pa0oThl 00Yy4AKIIHUXCH U IIpoUee
Temaruka caMOCTOATEIbHBIX padboOT
1. KontponbHas padora [1P-2.1 «ITocTtpoenne rogorpadoB ADX, acumnrornueckux JIAYX
n JIOUX» (uHauBHIyanbHbIE 3a1aHus ) — 13 4acoB.

2. KontponbHas padora [1P-2.2 «Hccnenoanue ycroitunBoct CAY ¢ MOMOIIBIO KPUTEPH-

eB I'ypBuia, Muxaiinosa u HalikBucra» (MHIuBUyaabHbIE 3aaHusl) — 13 yacos.

3. Kontponenas pabora [1P-2.3 «MccnenoBanue ycroiunBocty HenuHeHbIx CAY ¢ mo-

Mo1nbto kpurepus [lonosa» (MHAMBHyallbHBIE 3a/1aHus) — 13 4yacos.
4. KontponeHas pabora [1P-2.4 «Onpenenenue nepenaToyHbIX (YHKIUN U MCCIEOBaHUE
ycroitunBocTr UMITYybcHBIX CAY» (nHAMBHYyanbHbIE 3ananus) — 10 gacos.
Memoouueckoe obecneyenue camocmoamenbubix pabom no oucyuniune « Teopus aemomamuue-
CKO20 YNpasIeHus»

EpodeeB A.A. Teopust aBTOMaTHUECKOTO YIIpaBiaeHUs: YueOHUK ais By30B. - CII6.: TTonu-
texauka, 2001. - 302 c.: mn.; To xe 2005.

Kum, JI. II. Teopust aBTOMaTHUECKOTO YNpaBJIEHUS: YUEOHUK U MPaKTUKYM JUIst By30B / [I.
IT. Kum. — Mocksa: UznatensctBo IOpaiit, 2021. — 276 ¢. — (Bsicmiee obpa3zoBanue). — ISBN
978-5-9916-9294-6. — Tekct: onektponnbii // 3BC Hpaiit [caiit] — URL:
https://urait.ru/bcode/468925 (mara obpamenus: 14.04.2022). Pexxum mocTyma: orpaHU4YeHHBIA O
JIOTUHY U NapOJIIo.

KoHcnekT nexknmii mo aucnuiimHe «Teopust aBTOMaTHYECKOTO yIpaBieHUsS». — TeKcT:
3JIeKTpOHHBIN. // Beb-caiit unmana «I[IpoTBHHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay. —
URL: http://uni-protvino.ru/enter ump.html. Pexxum nocTyna orpaHuYeHHBIH, 0 JOTUHY U Tapo-
JI10.

Hunousuoyanwvnvie 3a0anus na kKonmpoavuyto pavomy I1P-2.1
IMocTpoenne rogorpagos APX, acumnrornyeckux JIAYX n JIGUYX
(Homep éapuanma coomeemcmeyem NopsiOKOBOMY HOMeEPY Pamunruy CmyoeHma 6 Hcyp-
Haze)

3agaya Nel. B cooTBeTCTBHM C MpaBUIaMH MOCTPOEHUS aMILUIUTYAHO-(a30BbIX XapaKTepH-
CTHUK AJs 3ajaHHoro BapuanTa (Tabmuma 1) moctpouTs roporpad A CUCTEMBI C MEepeAaTOuYHON
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W (p)

byHKUMEH . cnionb30BaTh HE MEHEE 5-U NMPOMEKYTOYHBIX TOYEK, COOTBET-

K
1+ pT1)d+ pTp)
CTBYIOIIUX YacToTaM @ =0, @y, @,,w3,°0 | 3ananHbIM B Tabuie 1. Ilo rogorpady rpadudecku (c mo-
MOIIIBIO JTHHEHKH) OIPENEIUTh MOLY/IH KOMILIEKCHOTo kKo3pdurmenta ycunenus |W(io)|= A@) mpu

o(w)=-45° u p(w)=-135°.

Tabnuma 1
Bapuantel 3aganuii
Ne BapuanTa K T1 (c) T2 (c.) o)) O, w3
1 100 0.22 0.12 1 45 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

3anauya Ne2. B cooTBeTCTBHH € IpaBUIIAMHU TIOCTPOCHUS aMILTUTYTHO-()a30BBIX XapaKTepH-

CTHK JUIsl 3ajaHHOro Bapuanta (Tabnmuna 2) moctpouTs rojporpad uisi CUCTEMBI C MepeaaTouHON

pynxuueir W(p) = 7 . Mcronp3oBaTh HE MeHee 6-U MPOMEXYTOUHBIX TOYEK, COOTBET-

1+ 25T + p°T
CTBYIOIIUX YacToTaM @ =0, @y, @,, 03,04, | 3ananHbIM B Tabnune 2. Ilo ronorpady rpadudecku (c
TIOMOILBIO JTHHEHKH) ONpPENEINTh MOIYIN KOMILIEKCHOro koddduuuenta yeunenus |W(io)=A(w)

pu ¢(w)=-45° u ¢(w) =-135".

Tabnuna 2
BapuanTs! 3a1anuii
Ne BapmanTa K T(c.) ¢ o) Wy W3 Wy
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

3agaua Ne3. B cooTBeTcTBUU € MpaBUIaMH MOCTPOEHUS aMILTUTYIHO-(Pa30BbIX XapaKTepH-

CTHUK AJs 3ajaHHoro BapuanTa (Tabmuma 3) mocTpouTs roporpad ajisi CUCTEMbI C IEepeAaTOuYHON

W (p)

K
= m . Ucnnonw3oBaTe HE MEHEE 5-u MPOMEIKYTOYHBIX TOUCK, COOTBECTCTBYIO-

mux yacrotram @ =0, &, @, 3, 3ananHbIM B Tabnuie 3. Ilo rogorpady rpaduyecku (¢ momMoIsko

byHKIMEeR

JNIMHEHKH) ONPEeeTnTh MOIYTh KOMIUIEKCHOro Kodbduumenta ycumenus |[W(io)=A(@) mpu

o(w) =-135°,
Tabmura 3
Bapuantsl 3ananuit

Ne

BapuaHTa K T() “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

nepeaToyHol  QyHKIMen

3agaua Neq4. Jns 3amanHOro Bapuanrta noctpouTh acumnrorudeckyro JIAUX mia CAY ¢

W (p)

K

P pT(A+ pT,)
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o — Z’SC%eKa()a ; mo ocu L(w) —> 20‘)%/‘4 . ITo JIAYX ompenenuTs 4acTOTy cpe3a @cp U JAHHOM
CAYV.
Jst moctpoenust JIOUX Haiitu 3Hauenus ¢(®) mpu @ = @y, @,, 03,04 (Tabmuna 4), OKPYTIIHB HX C

TOYHOCTBIO 710 Tpanxyca. [lo momydeHHbIM ToukaM noctpouts JIOUX B nnamazone ot ~0° mo -270°.
ITo kputeputo HaiikBucra ompenenuts yctoitumBocTh CAY u 3amacel ycToWdunMBocTH O (aze U
aMILIUTY €.

Tabmnuma 4
BapuanTsl 3ananuii
Ne Bapuanra K Ti(c) T2 (c.) o) w, W3 [N
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. Jlns 3amanHoro Bapuanrta noctpouth acumnroruyeckyro JIAUX mia CAY ¢
K

@+ T+ PT)(A+ PT3) |
o —> 2,56%6,«1()” ; mo ocu L(w) —> ZOO%M . [To JIAYX omnpenenuTs 4acTOTy cpe3a @cp ISl NaHHOU

CAY.
s noctpoenus JIOUX nHaiitu 3HaueHus ¢(®) npu o =@y, 0, 3,04 (Tabnuua 5), okpyriaus

nepenarounoin gynxmuenn W(p) PekoMeHyeMble MacIuTa0bl: [0 OCH

HX C TOYHOCTBIO 10 rpanyca. I1o momyyenusiM ToukaMm nocrpouts JIOYUYX B nuana3one ot ~0° 1o -
270°,

[To kpureputo HaiikBucta omnpenenuts ycroilunBocth CAY u 3amackl YCTOWYHMBOCTH IO
¢daze u amruuTyIe.

Tabmuua 5
Bapuantsl 3a1anuii
Ne BapuanTa K T1 (c) T (c.) Ts (c.) o) @, 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 2.5 10.0 200.0
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
3agaya Ne6. /ns 3amanHOro Bapuanrta noctpouTh acumnrorndeckyro JIAUX mia CAY ¢

K
(4 PTY(A+ 28 pT, + p2TE)

nepenarounoii pynxkumeii W(P) PexomeHnayeMble MacmTadbl: MO0 OCH

- 2,5C%emaa ; o ocn L(w) —» ZOO%M . ITo JIAUX omnpenenuts 4acToTy cpe3a @cp ISl JaHHOM
CAYV.

Jns noctpoenns JIOUX nalitu 3HadeHU ¢(®) mpu @ = @y, @y, w3, 0, (Tabauna 6), OKpyriauB
UX C TOYHOCTBIO 10 rpaayca. [Io momydeHHbM ToukaM noctpouts JIOUX B nnanazone ot ~0° 110 -
270°.

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

Tabnuma 6
BapuanTsl 3a1anuit
Ne BapuanTa K T: (c.) T2 (c.) 4 Wy w5 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 2.5 50 200
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16 | 200 | 04 | 008 | 03 | 25 | 125 | 100 | 400 ]

3agaua Ne7. Onpenenuth nepenarounyro ¢ynkuuro W(p) CAY no JIAUX, npuBeneHHON
Ha puc. | mpu 3ananHbIX B Tabnwie 7 3HaYCHUSIX a)c1,a1c2 ac3 .

1
Goﬁkle,a g -qo gg
Tafmma 7 ' S

Mt eapuawma 0] i ey s 401 "20 %ﬁ gg

T Z 100 | 2300 et

3 1 20 00 | 2070 P

?1 J'D.ij 6:??50 1200 4 | E & @

3 13 200 ;%g g W, We Y%

Puc. 1

3agaua Ne8. Onpenenuts nepenarounyto pynkuuto W(p) CAY mo JIAUX, npuBeneHHOM
Ha puc. 2 TIpu 3a1aHHbIX B Tabmuie 8 3HaYCHUSIX @c1,@c2,0c3 .

Tafmiua 8
Meeapuawma| @ W Wy
6 J.0 200 £00.0
7 io 125 1500
8 20 0.0 1250
9 2.5 62.0 230.0
10 123 0.0 4000
Puc. 2

3anauya Ne9. Onpenenuts nepenarounyro Gynkuuto W(p) CAY no JIAUX, npuseneHHON
Ha puC. 3 IpH 3a7aHHBIX B Tabnuiie 9 3HaAUCHUSIX @c1,@c2,0c3 .

Tabmima 9
Meeapuarma @ @ W
11 4.0 200 2000
12 0.8 6.2 500
13 2.0 600 1250
14 2.5 400 2300
15 125 2.0 125.0
16 1.0 0.0 2000
%
Lu{w),bi 03‘2 205
Lot %f /
g +20% 4o &
70 T [ w
o‘: \! ! ! — -
i —"004 Wc, Q%z w(3 : \
Puc. 3

Huoueuoyanvnsle 3a0anus Ha KOHmMpovHyio pavomy I1P-2.2
HccnenoBanue ycroituuBoctu CAY ¢ nomombio kpurepues I'ypsuna, Muxaiinosa n Haiik-
BHCTA
(HoMep eapuanma coomeemcmeayem nops0K08oM)Y HOMePY amuruu cmyoenma 8 HcypHaie)
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3angaua Nel. C nomoibto kputepus ['ypBuna onpenenutb yctonunBocTh CAY, CTpyKTypHas
cxema KOTOpoH IpezcTaBieHa Ha pucyHke 1. Bapuantsl 3ananuii npeacrasnens! B Tabmure 1.

Xip) X, J z,. Iip),
+ +pT, | | P0+pTo) -
FPue 1

Tabmuna 1

papnesra| % | KeallBel | Tvid | Toa ]
1 10 2.4 015 0.4

2 g 2.3 005 | 03

3 15 18 0.04 0.2

4 12 2.1 008 | 05

5 & 1.5 0.02 0.1

4 18 1.4 0.03 0.2

7 14 2.0 001 | 039

s 20 1.9 0.06 0.8

3agaua Ne2. C nomoursto kputepus ['ypBuiia onpenenuTs npeneabHoe 3HaueHue ko3P hu-
muenTa ycunenus K, nnsg CAY, ctpykrypHas cxema KOTOPOi ITpejicTaBlieHa Ha pucyHke 1. Bapu-

aHTHI 3aaHUH TipecTaBieHbl B Tabmue 2.

Tab6muma 2
Ne
BapuanTa Kzs [1/Bc] Ty [c] Tas [C]

9 2.3 0.04 0.5
10 1.8 0.08 0.1
11 2.1 0.02 0.2
12 15 0.03 0.9
13 1.4 0.01 0.8
14 2.0 0.06 0.4
15 1.9 0.15 0.3
16 2.4 0.05 0.2

3agauaNe3. C mnomoupio kputepuss MuxailioBa omnpeneiauTe yCTOWYMBOCTb 3aMKHYTOMN
CAY, umeroneil eIMHUYHYI0 00paTHYIO CBsI3b, €CIIU MepelaTouHas (PyHKIUS Pa30MKHYTOH cCUCTe-
Mbl (3BEHBEB, CTOSIIMX B MpsMoi uenu). BapuanTtel 3aganuii npuseneHsl B Tabmuue 3.

K
W =
ra ) = T pT ) pTy)
Tabmuma 3

Bapiﬁma K| T | T20c] | TsLc]
1 20| 1 | 04 | o1
2 15 12 | 05 | 01
3 25| 15 | 045 | 0.08
4 0] 25 | 08 | 02
5 30| 20 | 06 | 03
6 11 1.8 1.0 0.4
7 22| 09 | 06 | 02
8 12 11 | 1.0 | 09
9 30| 19 | 09 | 01
10 24 08 | 03 | 0.08
11 16 1.3 0.4 0.1
12 28| 1.7 | 0.09 | 0.04
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13 35| 24 0.1 0.02
14 12 1.2 0.8 0.2
15 40| 0.6 0.1 0.06
3agauyalNe4. IToctpouts acumnroruueckyro JIAUX u yuyactok JI®UX nns CAY c nepenatouHoit

K

p(1+0.1p)1+0.01p)
JIOUX ucnonszoBare @ =10; ®,,;100. o, onpenenuts mo JIAUX. PekomeHryembple MaciTalbl: O

ocH @ —> 51{/167’1’10%

dbyHKIHCH W(p) = . Bemnunner K 3amanst B Tabmune 4. [Ipu noctpoenun

. 1o ocu L(w) >1090 OnpenenanTs 3amachl YCTOMUYHUBOCTH IO

exaoa ’ Kemka *
¢daze u amIuuTyIe.

Tabmuia 4

Ne K
BapuaHTa

1 8
2 100
3 20
4 80
5 40
6 45
7 60
8 35
9 70
10 30
11 90
12 10
13 25
14 120
14 55
15 75

Huousuoyanvusle 3a0anus Ha KOHmMpovHyio paoomy I1P-2.3
HccnenoBanue ycroitunBoctd HeJmHeHHBIX CAY ¢ nomombio kpurepust Ilonosa
(HoMep eapuanma coomeemcmeyem nops0K08oMY HOMePY amuruu cmyoenma 8 HcypHaie)

Pemuths cnepyromue 3amauu, MCHONb3ys KpuTepuil aOcontoTHON ycrtoiunBocTH I[lomosa
(ucxoaHble JaHHbIE 3a1aHbl B Taom. 1):
3amaua Nel. Onpenemuts nipenenbHoe 3HaYeHNe Kus np, Ipy KoTOpOM crcteMa Oyzaer abco-
JIFOTHO YCTOWYMBA, €CITM XapaKTepPUCTUKA HEJTMHEHHOTO 3BeHa pacrionoxena B cekrope (0; Kus ). Te-
penarounas GyHkms miHeiHo# uactn Wi (p) = K
A+ pTy)A+ pT)QA+ pT3)

3amaua Ne2. OnpenenuTh, yIOBICTBOPSICT JIU YCIIOBUIO a0COIOTHOW YCTOHYMBOCTH HEJTMHEH-
Hast CAY, JIMHEWHAsA 4acThb KOTOpOU UMEET [IepeIaTOUHY IO byHKIIO
K(pr+1
Wi (p) = (pr+1) ,
1+ pT1)(A+ pT2)A+ pTs)

a XapaKTepUCTUKA HEIMHENHOTO 3BeHa pactionaraercs B 30He (0;

2)
Tabnuya 1
Ne 3amaua Nel 3agaua No2
Ba- K T: T2 T3 K T: T, Ts T
pu-

aHTa

1 5 04101 |001] 5 [017]0.12]0.01] 0.2
2 25 | 05 002|001 25 | 025|012 |0.01 | 0.18
3 10 | 028 ]0.15]0.05] 10 | 0.2 | 0.1 | 0.05 ) 0.08
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4 20 10221011 )0.03]| 20 | 0.22|0.11 | 0.03 | 0.16
5 85 | 0.12)|0.06 | 0.04| 8 |0.12]0.06 | 0.04 | 0.1
6 64 1018 )0.09 | 005| 64 |0.18|0.05]|0.03 | 0.12
7 55 10417 ) 01 | 0.06| 5 |0.17|0.09 | 0.06 | 0.01
8 15 | 028]015| 01 | 15 028 |0.15] 0.1 | 0.21
9 100 | 0.1 | 0.08 | 0.02 | 100 | 0.1 | 0.02 | 0.02 | 0.15
10 10 | 032] 0.2 | 0.09 | 10 | 0.11 ) 0.07 | 0.09 | 0.18
11 75 1013 /008|004 75 [ 0.13|0.08]0.04| 0.1
12 25 1026012007 25 |0.26 |0.12 | 0.07 | 0.16
13 95 1012 ) 01 | 004 9 (012 | 0.1 |0.04)0.15
14 18 | 03 |017| 01 | 18 | 0.3 |0.07] 0.1 | 0.2
15 80 | 02 | 01 |006)| 80 | 0.2 | 0.1 | 0.06 | 0.08
16 12 |035] 02 | 012 ] 12 035 0.2 | 0.12 | 0.16
17 70 1019008004 70 | 019 0.05]|0.04 | 0.12
18 28 1024016 008 | 28 | 0.24|0.15]|0.08| 0.1
19 60 1038)025]014| 60 | 038 | 0.2 | 0.14 | 0.08
20 38 | 02 |009]005) 38 | 0.2 | 01 |0.05]0.14

Huoueuoyanvnvle 3a0anun Ha Konmpoawvhyto paoomy I1P-2.4

Omnpenesienne nepeIaToYHbIX QyHKIMHA M HCCJIeI0BAHNE YCTONYMBOCTH UMITYJIbCHbIX CAY
(HoMep sapuanma coomeemcmayem nopsOK08oMy Homepy amuiuu CmyoeHma 8 JcypHaie)

3agaua Nel. Onpenenuts nepefarounbie QyHkuu W(z) =Y(z)/ X(z) nns nquckpetnoix CAY,
OIHCHIBAEMBIX PA3HOCTHBIMU YPaBHEHUSIMH, TpecTaBieHHbIMU B Tabnune 1. B uncnutene u 3Ha-

MeHarene W(z) sHauenus Z PacCIIOJIOXKUTD 110 Y6BIB8.HI/IIO CTCIICHHU.

Tabnuna 1

Neni/it

3alaHHOE Pa3HOCTHOE ypaBHEHUE

1

y[n]-0.45y[n —1]-3y[n—2] =1.5x[n —1] + 4x[n — 2]

y[n]-0.2y[n-1]-2y[n—2] =15x[n—3]

y[n] = 0.1x[n] +1.1x[n —1] — 0.2x[n — 2]

y[n]-0.33y[n—=1]+ 2y[n — 2] = X[n] + Xx[n —1]

y[n]—-0.8y[n—1]-3.2y[n — 2] = X[n —1] + 2.5X[n — 2]

0.005y[n] +0.15y[n —1] + y{n — 2] = 6x[n — 2]

y[n]—1.4y[n—1]+0.24y[n — 2] = 0.5x[n —1] + 0.25x[n — 2]

y[n]-3y[n—1]+ 2y[n—2] = Xx[n — 2]

O O N[O O] | W N

y[n] = 0.5x[n—-1]-1.2x[n — 2] + 0.9x[n — 3]

[ERN
o

y[n]+0.19y[n—-1]-0.2y[n — 2] = 2X[n — 2] + X[n — 3]

[EEN
[N

y[n] —0.27y[n —1] + 0.135y[n — 2] = 0.865x[n —1]

[y
N

y[n]+6y[n—1]+5y[n—2] =5x[n—3]

=
w

y[n]+3y[n—-1]+2y[n —2] = x[n—1] + 3X[n — 2]

[y
SN

y[n]-0.5y[n-1]—-6Yy[n—2] = 4X[n—2]

[ERN
(6x]

2y[n]-0.8y[n —1]+1.5y[n—2] = 0.8X[n —1] + 4X[n — 2]

[ERN
(op]

y[n]-1.1y[n—1]+ 0.4y[n —2] = 0.4x[n —1] + 0.25x[n — 2]

3anauya Ne2. IMnynbCHOM cucTeMe peryjaMpoBaHUs C €JMHUYHON 0OpaTHOM CBA3BIO COOT-
BETCTBYET INepeaaTouHas (QyHKIMsS pa3oMKHYTOH cuctembl W, (z) (Tabmuua 2). Onpenenuts me-

penaTouHyo (YHKIHUIO 3aMKHYTOM cucteMbl @(Z) u mepenaToyHyro (yHKLIHIO OTHOCHTEIBHO
o0k Dg(z). BeipaskeHns B yMCIUTENNE U 3HAMEHATENE PACIIOIOKUTh IO YOBIBAaHHIO CTENEHN Z .

Tabmuma 2

Neni/no Banannas W, (2)
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1 0.11z

Wpa3 (Z) - (Z —1)(2 _ 0.78)
3 5.4

Woar(®) = (0 1) 08y —D)
3 W N z

pas(z) - (z-1)(z-0.5)(z-0.1

4 7.2

Woor D) = T Z0m) @ —009)
z 25

Wpas*(z) = m
6 0.9z

Wpas(z) = m
7 6.2

W ,05(2) = (z-1)(z -0.7)(z - 0.02)
) 3z

Wpas(z) - (z-1)(z-0.3)(z—-0.05)
5 9.6

Yoo = 208z -02)
10 16

Wpag(Z) = (z—0.9)(z - 0.15)
11 3.7z

W)= 09 -02)
12 44

Wpa3(z) = (Z _08)(2 —015)(2 - 005)

Wpas’(z) - (Z _1)(2 — 075)(2 — 008)
14 W (2) - 12

(z-0.9)(z—0.25)(z — 0.04)
51 B I
ras?) = 08 —007)

16 2z

W ,05(2) = (z-1)(z —0.1)(z - 0.06)

3anauya Ne3. IMnynbCHOM cucTeMe peryjaMpoBaHUs C €JMHUYHON O0OpaTHOM CBA3BIO COOT-
BETCTBYET IepenaToyHast (QyHKUUS Pa3oMKHYTOH cuctembl W, (z) (Tabmuua 3). Onpenenurte

YCTOMYMBOCTb 3aMKHYTOW nMitysibcHOM CAY no kputeputo ['ypsBuna.

Tabxmma 3
BapuanTs! 3apanuit
Nen/n Bamannas W, (2)
1
Wpa3(z) = 0.2
(z-1)(z-0.3)(z-0.08)
2
W (2) = 0.9z
P (z-1)(z-0.6)(z-0.07)
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’ Wpas (2) =7 _o.og)(z1 2—0.6)(2 -
ECE @ —0.9;3(5—0.25)

| w,,0- 2 _og)z(fz— 0.65)
", - = _0.9)(2_9 55,5)(2_0.04)
7 W s (2) = (2-09)(z _35_4)(z ~0.03)
’ Wpas (2) =7 _o.12)(ji10.7)(z -

? W3 (2) = %

10 W s (2) = T _O_;)'(Zzz_ 0.54)
w0 = _;:5)(2 ~0.06)
2 W0- T

13 W, (2) = @ _0.08)((;:%0,2)@ -1)
“ Wpar ()= —0.9?(3—0.75)

o W s (2) = 2 _og)zz_ 0.24)
RLRCE @ —0.6;1(5—0.35)

Metoau4yeckoe odecrnedyeHHe HHHOBAIMOHHBIX (DOPM Y4EOHBIX 3aHATHH
Pa3bop paznnuHbIX Mosienei peacTaBIeHus 3HaHU, 3a/1a4 MOJEIMPOBAHNS UHTEIICK-
TyaJbHOM JI€ATEITbHOCTH.

Hnnosayuonnvle popmul nposedenus yueOHbxX 3aHAMUL

KonunuecTtBo
Buj yueOHbIx Hcnonb3yemble THHOBAIIMOHHBIE (hOPMBI IIPOBEIACHUS

Cemectp N . aKazieM. 4a-

3aHSATHHA yUeOHBIX 3aHATUH
COB
Pa30op KOHKpETHBIX CHTyallMid IO WCIOJIH30BAHHIO
3aKOHOB « TeoprH aBTOMaTH4YEeCKOTO YIPaBICHUs» TIPH
VI Jlexuun NpOeKTUpoBaHUU NpoMbIIUIeHHBIX CAY must obecne- 6
YeHUs TpeOyeMol TOYHOCTH M TPOHM3BOJAHUTEILHOCTH
000pyIOBaHUSI.
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Konunuectso
aKajgeM. Ja-
COB

Bug yuebnbix Hcnonb3yemble HHHOBAIMOHHBIE (YOPMBI IIPOBEACHUS

Cemec N .
B 3aHATUI y4eOHBIX 3aHITHI

[IpakTHyeckye TPEHUHTU:

«Kak ompenenuTh TPaKTHYECKYIO MPHEMIEMOCTH
CAY 1o mepexomaHoi Xxapakrepuctuke?y, «Kak MuHH-
MH3HMPOBATh 3aBUCUMOCTb HANpsSKEHHWs Ha BBIXOJE
reHepatopa oOT Harpy3ku?», «Kak BBIIOJHUTH
HacTpoiiky npombinuieHHoro [TNI-perymstopa?»
Pa300p KOHKPETHBIX CUTYAITHIA:

«OtKkyna nossisercs HeycTonunBocTh CAY u nouemy
MIpH aHAIW3€ YCTOMYMBOCTH HCHOIB3YEeTCS TOUKA C 9
koopauHatamu (-1; jO)». «3auemM HyXKHBI 9aCTOTHBIE
XapakTepucTuku, B ToM umcie, JIAUX u JIOUYX7»
«CpaBHUTENBHBIN aHANU3 KPUTEPUEB YCTONUMBOCTU
I'ypeuna, Muxaiinoa u HaiikBuctay. «Uto Takoe
yHpaBiIeHHUE C YIPEXKICHUEM U ero OTINYHE OT YIIpaB-
JIEHUS 0 OTKJIOHEHHI0?» «B ueM 3akmrouaercs mpax-
TUYECKOe TpHMEHEeHHe TeopeMbl KoTenpbHHWKOBa I
nudposeix CAY?»

[IpakTnueckue
3aHATHUS

Vi

Bcero: 15,0

Ilepeuens 0b6s3amenbHbIX 81008 YueOHOU pabombl CMYOeHma:
— nocewjenue N1eKYUOHHLIX U NPAKMUYECKUX 3AHAMULL,
— omeemuvl Ha MeopemuyecKue 60NPOCyl Ha NPAKMULECKUX 3AHAMUSIX,
—  peuieHue 3a0ay u 6bINOIHEHUe 3A0aAHUL HA NPAKMUYECKUX 3AHAUAX,
— camocmosamenvHoe peulenue 3a0ay npu 8bINOJHEHUU OOMAUHUX 3A0AHULL,
—  svinonnenue 4-x KOHmpoabHbIX pabom,
—  n0020mo6Ka K coaye u coaua 3K3aMeHd.

IIpouenypa mpomMeKyTOYHOM aTTECTAMU IPOXOIUT B COOTBETCTBUHM ¢ «lloyoxenuem o

0aTbHO-PEUTUHTOBON CUCTEME OLIEHKH M TEKYIIleM KOHTPOJIE YCIIeBAEMOCTH CTYJEHTOBY», a TAaKkKe
¢ «[lonoxxeHneM o MpoOMeKyTOUHON aTTeCTallun» YHUBepcUTeTa «/lyOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOM AMCHUUMIUIMHBI (MOIyJsl) pa3zpaboTaHa B

OTHOIIEHWU Pa3HO30JIOTUYECKOW y4eOHOM Trpynmbl 00yYaromMXCs, MMEIOIIHUX JOKyMEHTaJIbHO
MIOATBEPKICHHbBIE HAPYLICHUS CllyXa, 3PEHHs, ONOPHO-IABUTATEIILHOIO alllapara, COMaTUYECKHE
3a00JieBaHUs M TOJJAIOIIMECS KOPPEKIUU HEPBHO-TICUXMYECKUE HApyIIEHUs WU COYETaHHBIE

HapyLICHMUS.
Cnmcox BONPOCOB 1Jisi NOATOTOBKH K IK3aMeHY

1. Tlousartue o0 aBTOMaTHYeCKOM ympaBieHuu. TumoBas pyHkmoHadbHas cxema CAY.

2. Bunel Bo3zeiicTBus Ha 00bekT ympasieHus. Omnpenenenne CAY. OnHoMepHbIE 1 MHOTOMEP-
Heie CAY.

3. Tlonstue ycroitumBoctu CAY. IlepexoaHoii mpoiiecc M Mokaszareid €ro Kadecrsa. TOYHOCTH
yIpaBJIEHUSI.

4. Ananus u cunte3 CAY. OyHKINOHAIBHBIE U CTPYKTYpHBIE cxembl CAY.

5. YpaBHEeHUS 3BEHbEB CUCTEMBI. Y CIIOBUS AOITYCTUMOCTH JIMHEAPU3AIUH.

6. Hcnonw3oBanue mnpeoOpazoBanusa Jlarumaca s pemieHus aupdepeHIUaTbHbIX ypaBHEHHH.
[IpaBuia 3anucu ypaBHEeHU# B onepaTopHOi opme.

7. Ompenenenue nepenatouHoil GpyHkuu 3BeHa. O0IIee CBONCTBO MUHUMAIBHO-()a30BbIX YCTOM-
YUBBIX 3BEHBEB.

8. OmnpezneneHne KOMIJIEKCHOTO KO3((UIMEeHTa yCUJIeHHs 3BeHa. YacTOTHbIE U BpPEMEHHbIE Xa-

PaKTEepPUCTUKH 3BEHA.
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10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

[TokazaTenu kayecTBa NEPEXOIHOrO IMpoLEcca.

IlepexonHast XapakTepUCTHKA 3BEHA U YEThIPE BapUaHTa €€ aHAJIMTUUYECKOTO OIIPEIEICHUS.
OmpeneneHne MMIYJIbCHON TMEPEXOIHON (BECOBOM) XapaKTEpPHCTHKU 3BeHAa. HeoOxommmoe u
JIOCTaTOYHOE YCIIOBUE YCTOMUNBOCTH 3BEHA.

Tunel nuHaAMUYECKUX 3BEHbEB JIMHEHHBIX CAY.

YacToTHBIE M BPEMEHHBIE XapaKTEPUCTUKU TUIIOBBIX JUHAMUUYECKHUX 3BEHBEB.

Omnpenenenue nepenatouHor GpyHkuu U xapakrepuctuk CAY npu mocienoBaTreIbHOM U Ia-
paJUIeTIbHOM COEMHEHUH 3BeHbeB. O01IMe mpaBuiia nocTpoeHus acumntornaeckux JIAUX mo-
CJIEI0BATEIbHBIX 3BEHBEB.

Onpenenenue mnepenatounon Gynkmuu CAY 1o ynpaBisiolieMy BO3ACHCTBHIO, OMIMOKE U
BO3MYILEHUIO IIPU MAPALIETbHOM BCTPEUHOM COEAMHEHUU 3BEHBEB.

[IpeoOpaszoBanus cTpykTypHbIX cxeMm. [IpaBuna 1 — 4.

Anrebpanyeckuil KpuTepuil ycroiunBoctr ['ypBuia. Y cioBus yCTOWYMBOCTH 110 ['ypBUILy 115
cucteM | — 4-ro nopsiIKoB.

YacToTHBIN KpUTEpU YyCTOMYMBOCTH MUXaidioBa.

YacToTHbld KpuTepuil ycroiunmBocTH HalkBUCTa IUIsi aMILTUTYAHO-(Pa30BbIX XapaKTEPUCTHK
(romorpacdoB), norapuMuUecKux xapakTepucTuk. OmpeseneHue 3amacoB yCTONYMBOCTH IO
daze u ammumtyne o JIAUX u JIOYX pasoMKHYTO# CUCTEMBI.

Onpenenenne ycraHoBusiuerocs: pexxuma u cratuyeckod CAY. Tounocts cratnueckux CAY B
YCTaHOBUBILEMCS PEKUME.

CrnocoOsl koMIteHcauu omuOku B cratuueckoid CAY.

Onpenenenne BeIHYkaAeHHOTO pexuma B CAY. Ilopsaok BXOJHOTO BO3/IEHCTBUS U MOPSJIOK acTa-
tu3ma CAY. Onpenenenue BoiHYKAeHHON omubOku B CAY ¢ actatusmom 0-ro, 1-ro, 2-ro mopsia-
KOB.

Anroput™msl ynpaieHus. biok-cxema 0600II€HHOTO perysTopa.

Amnanoroseie [IU]I-perynaropsl. Peanuzanus 11 /[-anroputma B udposeix CAY (IICP — anro-
pUTM).

Koppekuust nunamuyeckux cBoiictB CAY. Tumbl KOppeKTHPYIOUIMX YCTPOMCTB MO crnocoly ux
BKJIFOUEHUS.

[TocnenoBarenbHble KOPPEKTUPYIOIIME HHTETpUpyromue, AuddepeHurpyomue, HHTerpoaudde-
PEHLMPYIOLINE 3BEHbSI.

BceTpeuno-napanienbHble KOPPEKTUPYIONTUE 3BEHBS (OTpHUIlAaTEeNIbHBIE 00paTHbIe CBsI3n). OCHOBHBIE
COOTHOILIEHUS JUIsl ’KECTKOM U TMOKOM 00paTHBIX CBsI3€il.

CornacHo-napajuiebHble KOPPEKTUPYIOIINE 3BEHbSL.

XapakTepUCTUKHU TUIOBBIX HEJIMHEHHBIX 3BEHBEB.

Oco0eHHOCTH YCTaHOBUBIIMXCS M JUHAMHUYECKHX pexUMOB HelnnHerHbix CAY. YcroiumBocTh
(HEeyCTOWYUBOCTH) B MAJIOM, OOJIBIIIOM, B 1I€JIOM, aBTOKOJIEOAHHUS.

da30BbIe TOPTPETHI HEMMMHEUHBIX cUcTeM. Da3oBbIe MOPTPETHI U OCOOBIE TOUKH JIJII HETMHEHMHBIX
CUCTEM 2-T0 MOpsIIKa.

Uccnenoanue ycroiunBocty HeluHEeHHBIX CAY ¢ momoluisio Kputepusi abCOMOTHON YCTOWYUBO-
ctu B.M. Ilomnoga.

Onpenenenne JUCKPETHBIX CUCTEM. BH/Ibl KBaHTOBaHMS CUTHAJIOB.

Nmnynscubie CAY. Knaccuduxanus ummynbeHbIx CAY 1o BULY MOIYJISAIMH.
AmmntyaHo-nMityabcHele CAY kak HenpepbiBHblE. Teopema KoTenbHMKOBa i MMITYJIbCHBIX
CAY.

Matemaruueckuil anmapaT TEOpPUM JHUHEMHBIX UMIYJbCHBIX cucTeM. Pemerdyarbie QyHKuuu. Z -
npeoOpaszoBanue Jlannaca 1 pemeryaTsix GyHKIHMA.

Onpenenenue nepeaaTouHbIX GYHKIUN pa30MKHYTBIX M 3aMKHYTBIX UMITYJIbCHBIX CUCTEM.
Hccnenoanue ycrounBoctd uMiysibcHbIX CAY. Kpurepuii ['ypBunia i1 UMITyJIbCHBIX CUCTEM.
Uccnenosanue ycroitunoctu ummnynibcHbiX CAY. Kpurtepuii HalikBrcTta /Ui HMITyJIbCHBIX CHCTEM.
Omnpenenenue 3aacoB yCTOWYMBOCTH 110 aMIUTUTY/IE U (aze Mo rogorpady UMIYIbCHON CUCTEMBI.
Ompenenenne muppoeix CAY. OnpeneneHue J0MyCTUMBIX 3HAYCHUN MHTEpBAJIa JUCKPETHOCTH T
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41.

42.
43.

44,
45.
46.
47.

48

(uaTepBana GOpMUPOBAHUS YIIPABIISIIOIIETO KOJIa U MHTEpBajla CUYMTHIBAaHUS HH(OpPMALIUU C AaTYH-
KOB).

Junamuka mmudpoeix CAY. IlpeoOpa3zoBaHne HENPEPHIBHON BEIUYHHBI B IIUGPOBON KOA M 1 (-
POBOI0 KOJIa B HETIPEPHIBHYIO BEJIUUUHY.

Ocob6ennoctu quHaMuku UppoBeix CAY. Maremarnueckoe onucanue 1mudpossix CAY.

Ycnosus cBenenus mudpooir CAY K nuHEHHON UMITyTbCHOM. Y cinoBus cBeeHus nudposoit CAY
K HEJIMHEWHOU TUCKPETHON CHUCTEME.

Mertoauka uccrnenoBanus nudposbix CAY. UncneHHbIE METOIBI.

OcHoBHbIe nocToMHCTBA ITU(PpoBEIX CAY.

PobacTHbIE CUCTEMBI U UX XapaKTEPUCTUKH.

Kputepun ontumanpHOCTH, 3a7aud ONTUMAJIBHOTO YIPABIEHUS, ONTUMAIBHOCTH U KBa3HOITHU-
MaJIbHOCTb.

. udpoBoe ananTuBHOE yIIpaBI€HNE TEXHOJIOTHYECKUMU MPOLIECCAMH.

Conep:kanue 3K3aMeHAITMOHHOT 0 OUJIeTA

1 Boipoc — TAY nuHeNHHBIMU cUCTEMaMHU (3HATh + yMETh + BIIAJIETh)

2 Boupoc — TAY HelMHEHHBIMU U TUCKPETHBIMU CUCTeMaMH (3HaTh + yMeTh + BIIAJICTh)
IIpumep 3K3aMeHallNOHHOTO OMJIeTa

1. YacToTHbIll KpuTepuil yctounBocTH HalikBucTa Ui aMIUIMTYJHO-(a30BbIX XapaKTepu-
cTuK (rogorpadoB), Jorapu@MUIECKUX XapakTepucTuk. OnpeeneHne 3amacoB yCToWdn-
BocTH 110 ¢aze u ammutye no JIAUX u JIOUX pa3oMKHYTOH CUCTEMBI.

2. Umnynscuabie CAY. Knaccudukanms ummyiabcHbIX CAY 1o BUIy MOTYJISIIHH. .
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