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1. Onuc HaBYAJLHOI JUCHUILIIHHA
«OCHOBU ABTOMATUKN»

I'amy3b 3HAHb, HAPSIM MiATOTOBKH, CHENIAJIbHICTb, 0CBITHbO-
kBaJi(ikaniiinuii piBeHb

["asry3p 3HaHB 14 — EnexTpuuHa iHXeHepis

Hanpsim miarotroBku 144 — «TennmoeHepreTuka»

OcBiTHRO-KBaNI(PiKalIHHUN PIBEHb OakaaBp
XapakTepuCTHKA HABYAJbHOI AU CIUILIIHA

Bun HOpPMAaTHBHA

3arajgbHa KUJIbKICTh TOINH 65

Kinekicts kpeautiB ECTS 2

KinpKicTh 3MICTOBHIX MOAYJIIB 4

dopma KOHTPOJIIO 3HAHb 1CITUAT

Ioka3HMKN HABYAJIBLHOI JMCHHUIIIHY U1 JeHHOI GopMHU HABYAHHS

neHHa gopma 3ao4yHa opma
HABYaHHS HABYaHHS
Pix migroroBku 2023
Cemectp 7
Jlex1iitHi 3aHITTs 30 roz.
JlabopaTopHi 3aHATTS 30 rog.
CamocriiiHa poOoTa 60 rog.
KinbKicTh TUKHEBUX TOAUH JJIs1 AEHHOT
dbopmMu HaBYaHHS:
ayAUTOPHUX 4 ron.
CaMOCTIITHO1 pOOOTH CTYJIEHTa 4 ron.

Po6oua nporpama HaB4asibHOTO Kypcy «OCHOBU aBTOMAaTHKW» CKIIAJIEHO IS
OCBITHBO-TIPO(ECIHOT MIATOTOBKMA OakajiaBpiB MEPIIOrO PIiBHS BHUIOI OCBITH 3a
cnenianbHicTiO 144 «TemnoenepreTukay, rajy3b 3HaHb « EIeKTpUYHA THXKEHEPIS.

2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIUILJIiHU

MeTor0 BUBYEHHS AUCHUIUIIHM HaBYaJbHOI AucHUIUIIHKA “OCHOBHM aBTOMa-
TUKK® € (OpPMYBaHHS 3HAHb Ta NMPAKTUYHUX HABUYOK 3 TEOPETHUYHOTO aHANI3y 1
CUHTE3y CHCTEM aBTOMATHYHOTO KEpyBaHHS, IO 3aCTOCOBYIOThCS B arpormpo-
MHUCJIOBOMY KOMILJIEKC1, a TAKOX yJIOCKOHAJIEHHS 3arajibHOI 1H)KEHEPHOI MiJArOTOBKH
CTYJICHTIB.

3aBaHHSM BUBYCHHSI IUCIUTLIIHY €:

OCBOEHHS MPUHIUMIB (YHKIIOHYBaHHS 1 MOOYIOBH MaTEMaTUYHUX MOJeENen
00'eKTIB 1 cUCTEM O€3MEepEePBHOTO 1 TUCKPETHOTO KEPYBaHHSI,

3HAMOMCTBO 3 TexHIUYHUMU 3aco0amu CAK;



OBOJIO/IIHHS KJIacMYHUMU Metofamu aHaiizy CAK B yacoBoMy 1 4acTOTHOMY
JIOMEHaXx;

ocBoeHHs MeTo/1iB cuHTe3y CAK;

OBOJIOJIIHHS CYYaCHUX METOJIIB aHalli3y 1 CHHTE3y AMHAMIYHMX CHUCTEM 3
BUKOPUCTAHHSIM TUIIOBUX MAaKETIB MPUKIIATHUX MPOTPaAM.

Inmezpanvni komnemenmmuocmi

3MaTHICTh PO3B’SI3yBaTH CKJIAIHI 3arajibHi, CHEIlialdi30BaHi 3a7adi  Ta
MpaKkTU4HI MpolaemMu y cdepi TeroeHepreTuku Ta (abo) y mpoiieci HaBYaHHSA, IO
nepenbavae  3aCTOCYBAaHHS TEOpi Ta METOMIB  EJICKTPUYHOI  1HXKEHepil 1
XapaKTePU3y€eThCs KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3azanvni komnemenmuocmi (3K)

3K 01. 3natHicTh peanizyBaTH CBOI MmpaBa 1 000B’S3KH SIK YJ€HA CyCIIJIbCTBA,
YCBIIOMJTFOBATH IIIHHOCTI TPOMAISTHCHKOTO (BUIBHOTO IEMOKPATHYHOTO) CYyCHIHCTBA
Ta HEOOXITHICTh MOr0 CTaJOro PO3BUTKY, BEPXOBEHCTBA IIpaBa, IpaB 1 CBOOO
JIIOJIMHM 1 TPOMaJITHUHA B Y KpaiHi.

3K 02. 3xarHicTh 30epiraTi Ta MPUMHOXYBATH MOpPAJIbHI, KyJIbTYPHI, HAYKOBI
IIHHOCTI 1 JIOCSITHEHHS CYCIIJILCTBA Ha OCHOBI PO3yMIHHS ICTOpii Ta
3aKOHOMIPHOCTEHN PO3BUTKY MPEIMETHO1 00J1aCTI, 11 MICIIA Y 3arajibHii CUCTeM1 3HaHb
PO MPUPOJY 1 CYCHUIBCTBO Ta y PO3BUTKY CYCIIJIBLCTBA, TEXHIKM 1 TEXHOJIOTIH,
BUKOPHCTOBYBAaTH pi3HI BUAM Ta (POPMHU PyXOBOI AKTHBHOCTI I AKTHBHOTO
BiJIMOYMHKY Ta BEJIEHHS 3/IOPOBOTO CIIOCO0Y KHUTTSL.

3K 03. 31aTHICTh BUUTHCS 1 OBOJIOIBATH CYy9aCHIUMH 3HAHHSIMH.

3K 04. 3gatHicTh 3aCTOCOBYBATH 3HAHHS Y MIPAKTUYHUX CUTYAIIisIX.

3K 05. 3matHicTe BUKOpHCTaHHS 1H(GOPMALIMHUX 1 KOMYHIKaIllHHUX TeX-
HOJIOT1H.

3K 06. 3maTHICTh 10 TOIIyKYy, OOpOOJIeHHs Ta aHami3y iHpopMalli 3 pi3HUX
JKEpElL.

3K 07. 3naTHicTh mpaitoBaTH B KOMaH/II.

3K 08. 3natHicTh CIUTKYBATHUCS IEPKABHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.

3K 09. 3natHicTh npuiiMaTi OOTPYHTOBAHI1 PIllICHHS.

3K 10. 3paTHICTh CHIIKYBATHCS 1HO3EMHOIO MOBOIO.

Daxoei komnemenumuocmi (DK)

@K 01. 31aTHICTh 3aCTOCOBYBATH BiJIITOBIIHI KUTBKICHI MaTEMaTUIHI METOIH,
METOAM MPUPOJHUYUX Ta TEXHIYHMX HAyK 1 KOMIT'FOTEpHE MPOrpamMHe 3a0e3MeyeHHs
JUTSl BUPIILICHHSI 1H)KEHEPHUX 3aBJIaHb B TEIJIOCHEPTreTUYHIN ramysi.

@K 02. 3patHicTh 3aCTOCOBYBATH 1 IHTETPYBAaTH 3HAHHS 1 PO3YMIHHS 1HIIHX
THKEHEPHUX JUCIUIUTIH AJis1 BUpIIIEHHS TpodeciitHuX nmpooiem.

®K 03. 3paTHiCTP TpPOEKTyBaTH Ta EKCIUTyaTyBaTH TeTUIOCHEPTeTHYHE
oOJy1aTHaHHS.

®K 04. 3natHicTh BUSBIATH, KiIacU(IKyBaTH 1 OIHIOBATH €(EKTHUBHICTH
CHUCTEM 1 KOMITOHCHTIB Ha OCHOBI BHKOPHCTAHHS AHAIITHYHHX METOIIB 1 METO/IIB
MOJIETIIOBaHHS B TEIUIOCHEPTeTUYHIHN Taiy3i

@K 05. 3gartHicTh BHU3HAYATH, JOCTIKYBAaTH Ta PO3B’A3yBaTH MPOOIEMH Y
cdepl TEIJIOCHEPTeTHUKU, a TAKOXK 1MeHTU(]IKYBaTU OOMEKEHHS, BKIIOYAIOYHU Ti, 110



MOB’sI3aH1 3 1HKEHEPHUMH acCleKTaMHu 1 IpoOsieMaMu OXOPOHH MPHUPOIM, CTAIOro

PO3BUTKY, 3/I0POB's 1 O€3MEKH Ta OLIHKAMH PU3UKIB B TETUIOCHEPTEeTUYHIN ray3i.
®K 06. 3paTHicTh BpaxoBYBaTH 3HAHHS 1 PO3YMIHHS KOMEPIIHHOIO Ta

€KOHOMIYHOT'O KOHTEKCTY IMPU MPUUHSATTI PIIICHb B TEIUIOEHEPTeTUYHIN ray3i.

@K 07. 3gaTHICTh BpaxOBYBaTH IIMPUIUN MUKIUCHMILUIIHAPHUN 1HKEHEPHHIM
KOHTEKCT y mpodeciiiHiil AismbHOCTI B cpepi TEIIOCHEPTreTHKH.

@K 08. 3naTHICT BUKOPUCTOBYBATH HAYKOBY 1 TEXHIUHY JIITEpaTypy Ta IHIII
mxepena iHdopmalii y mpodeciitHiil JIAIpHOCTI B TEIIOCHEPTreTHYHIN Tary3i.

®K 09. 3pmarHicTh pO3pOONATH IUIAHW 1 MPOEKTH JIA 3a0e3TMCUCHHS
JOCATHEHHS MOCTABJICHOT MEBHOT METU 3 ypaxXyBaHHSIM BCIX aCMEKTIB BUPILIYyBaHOI
npo0sieMH, BKIIOYAI0Yd BUPOOHUIITBO, €KCIUTyaTallil0, TEXHIYHE OOCIyrOByBaHHS Ta
YTHITI3AIlII0 TeTUIOEHEPTETUYHOTO O0JIaTHAHHS

®K 10. 3pgaTHiCTh HOTpUMYBATHCS MNPOQPECIHHUX 1 E€TUYHUX CTaHAAPTIB
BHUCOKOTO PIBHS Y JisJIBHOCTI B TEIJIOCHEPTeTUYHIN TaiTys3i.

@K 11. 3gaTHicTh 3a0€3MeuyBaTH SKICTh B TEIUIOCHEPT€TUYUHIN ramy3i.

®K 12. 3parnicts 3abe3nedyyBaTH 3aXHMCT IHTEJIEKTyaldbHOI BIIACHOCTI,
roTyBaTu, O(pOPMITIOBATH 1 BAKOHYBAaTH KOHTPAKTHU B TEIUIOCHEPT€TUYUHIN ramy3i.

®K 13. 3gaTHiCTh aHaNI3yBaTH METOAM Ta 3acOOM IMIJIBMINCHHS TEIUIOBOL
€KOHOMIYHOCTI €HEPreTUYHOro OOJIaHAaHHS TEIUIOBUX E€JEKTPOCTaHIIiM; BU3HAYATH
HUISIXM MOJEpHI3alll TEMaoBOiI CXEMH 3 METOK TMIJBUINCHHS EKOHOMIYHOCTI Ta
HAJIHHOCTI pOOOTH TEMJIOBUX €IEKTPOCTAHIIIN.

@K 14. 3gaTHICTH PO3POOIATH 1 peani3oByBaTH 3aXOA 3 MIABUIIEHHS PIBHS
€HEpProeKoJOriYHoi  €(EeKTHUBHOCTI  MpU  MPOEKTYBaHHI ~ Ta  €KCIUTyaTauli
TEIJIOEHEPreTUYHOrO0 OOJaJHAHHS, AaHAII3yBaTH CXEMU TEIUIOEHEPreTUYHUX 1
TEIJIOTEXHOJIOTIYHUX YCTAHOBOK Ta IMPOLECIB 3 ypaxXyBaHHAM BHUMOI O€3IEKH 1
Cy4YaCHUX TEHJEHLIA PO3BUTKY €HEPreTHKU B 3aJI€KHOCTI BiJ] MPU3HAYEHHS 1 THUILY
najuBa, SKe BUKOPUCTOBYETHCS.

@K 15. 3natHicTh po3pOOISATH ONTUMANIbHI KOHCTPYKIII Ta €KCIUTyaTalliiHi
PEXKUMHU  TEIJIOOOMIHHOTO OO0JaJIHaHHS;, OIIHIOBaTH €(EeKTUBHICTh 1 3arajbHy
€KOHOMIYHICTh BUKOpPHUCTaHHS pizHUX BuIiB BEP, HeTpagumiiinux mkepen eHeprii,
00’€KTIB 3 TETUIOHACOCHUMU CUCTEMaMU TEIJIONMOCTAaYaHHS.

@K 16. 3martHicTh BUKOPUCTOBYBATH CydacHi iH(GOpMAIliiiHI TEXHOJOTIi, B
TOMY YHCIl Cy4acHi 3acO00M KOMIT'FOTEpHOI Ipadiku, MaTeMaTH4HI METOIU 1 MOJENI
JUISL  TIONIYKY ONTUMAJIbHMX TEXHOJOTIYHMX PEXKUMIB poOOTH  0OJaHAHHS
TETUIOEHEPTETUYHUX 00’ EKTIB.

Ilpozpamni pesynomamu naguanns

INPH 01. 3matm 1 po3yMiTh MaTeMaTHKy, OQI3UKy, XIMil0 Ha pIBHI,
HEOOXITHOMY JJIsl JOCATHEHHS PE3YJIbTATIB OCBITHHOI MPOrPaAMHU.

IMPH 02. 3Hatd 1 poO3yMITHM I1HXKEHEpPHI HAyKH, IO JEXaThb B OCHOBI
cnemianbHOCTI  «TermoeHepreTrka»  BIATMOBIAHOI  Cremiaiizaimii, Ha  piBHI,
HEOOXITHOMY IS JTOCSATHEHHS IHIIUX PE3YJIbTAaTIB OCBITHHOI MPOTPAMHU, B TOMY
YyClli MeBHa OOI3HAHICTh B OCTAHHIX JOCSITHEHHSX HAyKH 1 TeXHIKH Yy cdepi
TEIIOEHEPTETUKHU



IMIPH 03. Po3yMiHHS MUDKIUCHUIUIIHAPHOTO KOHTEKCTY CIEHiaJIbHOCTI
«Tennmoenepreruka.

ITPH 04. AnamizyBaTu 1 BUKOPHUCTOBYBATH Cy4YacH1 I1HXKEHEPH1 TEXHOJIOTII,
IPOIIECH, CUCTEMH 1 001aHaHHA Y c(epl TeTIOCHEPTETUKH.

IMPH 05S. OO6Oupatu 1 3acTOCOBYBaTHM TMpUIATHI THUIOBI aHAJNITUYHI,
pO3paxyHKOBI Ta EKCHEPUMEHTAIbHI METOAM; TMPABUIBHO IHTEPIPETYBATH
pEe3yNbTaTH TAKUX JOCTIIKEHb.

IIPH 06. Bussnsatu, GopMynoBaTd 1 BUpINIYBAaTH 1HXKEHEPHI 3aBIAHHS Y
TEIUIOCHEPTeTHIll; PO3YMITH BAXKJIWBICTh HETEXHIYHHUX (CYCHUILCTBO, 30pPOB'S 1
Oe3Ieka, HABKOJIMIITHE CEPEIOBUIIE, EKOHOMIKA 1 TPOMHUCIIOBICTH) 0OMEKEHb.

ITPH 07. Po3po0asiTi 1 MpOEKTyBaTH CKJIaJHI BUPOOU B TEIUIOCHEPTETHUHIN
ramysi, MPOILECH 1 CUCTEMH, IO 3aJ0BOJBHIIOTH BCTAHOBJICHI BUMOTH, SIKI MOXYTb
BKJIIOUATH 0013HAHICTh MPO TEXHIYHI i HETEXHIYHI (CYCHIIbCTBO, 3I0POB's 1 Oe3meKa,
HABKOJIMIITHE CEPEIOBUIIE, EKOHOMIKA 1 MPOMUCIIOBICTh) ACTIEKTH

ITPH 08. 3actocoByBaTu MEpeaOBl JOCATHEHHS EJIEKTPUYHOI 1HXKEeHepii Ta
CYMDKHHX TaTy3ei Mpu MPOEeKTYBaHH1 00’ €KTIB 1 MPOIIECIB TEIIIOCHEPTETUKH.

ITPH 09. Bmitu 3HaxoauTu HeoOXiaHY 1H(OpMaIi0 B TEXHIYHIN JiTEepaTypi,
HAayKOBUX 0a3zaxX JaHMX Ta IHIIUX JKepesax i1HpopMallii, KpUTUYHO OIIHIOBATH 1
aHaI3yBaTH ii.

ITPH 10. 3Hatu 1 po3yMITH TEXHIYHI CTAHJIAPTH 1 IpaBUia TEXHIKA OE3MEKH y
chepi TeII0EHEePTETUKH

ITPH 11. Maru nabopaTopHi / T€XHIYHI HABUYKH, TUIAHYBATH 1 BUKOHYBATH
EKCIIEPUMEHTAJIbHI JOCII/PKEHHSI B TEIJIOCHEPTETUIl 3a JOTOMOTIOI0 Cy4YacCHHUX
METOAMK 1 OOJaJHAHHS, OLIHIOBATH TOYHICTh 1 HAIMHICTh pE3yJbTaTiB, POOUTH
OOTpyHTOBaH1 BUCHOBKH.

ITPH 12. Po3yMmiTH OCHOBHI METOJUKH NPOEKTYBAHHS 1 AOCIHIIHKEHHS B
TEIUIOEHEPTETHIIl, a TAKOXK iX OOMEKEHHS.

ITPH 13. Po3yMiTH KJIIOYOBI acHEKTH Ta KOHIIEMIII TEIIOCHEPTeTHKH,
TEXHOJIOT1i BUPOOHUIITBA, TIEpeiayl, PO3MOLITY 1 BAKOPUCTAHHS €HEPTii.

INPH 14. MaTtu HaBWUYKHM PO3B’SA3aHHS CKJIAAHUX 3a7ad 1 MPaKTUIYHUX
mpoOjem, 10 TependavyaroTh peami3allilo 1HXKEHEPHUX NPOEKTIB 1 TPOBEICHHS
JIOCJIKEHb BIAMOBIIHO 0 cIieriami3anii.

ITPH 15. Po3yMiTH OCHOBHI BJIACTMBOCTI Ta OOMEKEHHS 3aCTOCOBYBAHMX
MarepiaiiB, 00JaJHAHHS Ta IHCTPYMEHTIB, 1HKEHEPHUX TEXHOJIOT1H 1 MPOILIECIB.

ITPH 16. Po3ymiTu HeTeXHIYHi (CYCHiIBCTBO, 37I0POB'sS 1 Oe31meKa, HaBKOJIHUIITHE
cepeoBUIIE, EKOHOMIKA 1 TPOMUCIIOBICTD) HACIIJIKH 1HXKEHEPHOT MTPAKTUKU

ITPH 17. ApryMeHTyBaTH 1 JIOHOCUTH CYJIKEHHS, Kl B1IOMBAIOTh 1HXKEHEPHI1
pimieHHs! B cdepl TEIJIOCHEPreTUKHU Ta BIAMOBIIHI COLIaJIbHI, €KOJOTIYHI Ta €THUYHI
npo0Osemu 10 (axiBiiB 1 HedaxiBLiB.

ITPH 18. Bwmitu kepyBatu mpodeciifHO AISUTBHICTIO, Yy4acTi y poOOTI Haj
MIPOEKTaMHU, BIMOBIAAIIBHOCTI 32 MPUUHATTSA PIIIEHB y chepi TeMIOCHEPTETHKHY.

IMPH 19. Bonoaiti HEOOXiHUM HAYKOBUM TMIAIPYHTSM, METOJUKAMH Ta
METOJaMH TUTAHYBAaHHS Ta 3/IMCHEHHS €KCIIEPUMEHTAIBHUX JOCTIIHKEHb TEIIOBOTO



YCTaTKyBaHHS TEIJIOEHEPreTUYHUX 00 €KTIB MYHIUNAIBHOI, IPOMHCIIOBOI cep Ta
€JIEKTPOCTAHIIIN.

INPH 20. BojoaiTu MeToJaMH HAyKOBOTO JOCIIPKEHHS IPOIECIB
TEIUIOEHEPTreTUYHOTO O0JIaJHaHHs, a TaKoXX BMITH €(QEKTUBHO 3aCTOCOBYBATU
CydacH1 €JEKTPOHHI 3aco0M IMIO0J0 TEXHOJIOTIYHOTO KOHTPOJIIO, pEeecTpalii Ta
MOJIBIIIOT 0OPOOKH BUMIPIOBAIBHUX MapaMeTPiB MPH JOCTIKEHH] Ta TPOCKTYBaHH1
TEIUIOEHEPTETHYHOTO YCTAaTKyBaHHS.

IIPH 21. BMitu BupimryBaTH 3aBJaHHS, SKI MOTPEOYIOTh KOMILIEKCHOTO
MiAX0Ay A0 peai3aiii iIHKeHEepHUX MPOEKTIB 1 BUKOHYBATH JOCIIIKEHHS B1IMTOBIIHO
710 OCBITHBOI MTPOrpaMu

Dopmu Haeuanna — NEKIlii, 1aOOpPaTOPHI Ta CAMOCTIHI 3aHATT.

Konmpons 3nans — npoMi>kH1 aTecTallii, 3aXUCT BUKOHAHUX JIAOOPATOPHHUX
poOIT, 3aBJaHHS Ha CAMOCTIiHY pOOOTY, ICITUT.

3. Ilporpama HaBYAJIbLHOI AMCHHUILIIHA

3Imicmosuii mooyas 1. Ocnosu meopii a6momamuuHo20 KepyeaHHs

Tema 1. ®DyHKUIOHAJIBLHUA aHAJII3 CHCTEM ABTOMATHKH

OCHOBHI MOHATTSA Ta BHU3HAUeHHSA. CHUrHalIM CHCTEM aBTOMAaTHYHOIO KeEpy-
BaHHs. OyHKIIIOHATBHI €JIEMEHTH CUCTEM aBTOMAaTHYHOTO KepyBaHHA. CTPYKTYypH
aBTOMATUYHUX CUCTEM KepyBaHHS. [I[puHIMIIN aBTOMaTUYHOTO KepYyBaHHs. 3a/1a4l
aBTOMAaTUYHOro KepyBaHHs. Kiacudikaiis Ta KOpOTKa XapaKTEpUCTHKA aBTOMAaTH
YHUX CHUCTEM.

Tema 2. MaTeMaTHYHNH ONUC CHCTEM aBTOMATHYHOI0 KePYBaHHA

Cnocobu omnucy (QyHKIIOHAIBHUX €JIEMEHTIB Ta CUCTEM AaBTOMAaTUYHOIO
KepyBaHHs. MaTeMaTUUHUN OIUC €JIEMEHTIB Ta CUCTEM aBTOMAaTHYHIO KEpyBaHHS.
Tunosi, ad0 cTaHAAapTHI BXIJHI CUTHajdu. YacoBl XapaKTEpUCTUKH E€JIEMEHTIB Ta
CUCTEM aBTOMAaTHUYHOIO KepyBaHHS.YacTOTHI XapaKTEpUCTHKHU €JIEMEHTIB Ta CUCTEM
aBTOMATUYHOTO KepyBaHHS. THUNOBI JuHaMIYHI JaHKU. YacoBl Ta 4YacTOTHI
XapaKTEPUCTHKH JIAHOK.

Tema 3. CTpyKTYpHI cXeMH aBTOMATHYHHMX CHCTEM i mMpaBMJIa IX mepe-
TBOPEHHS

CTpyKTypHI alrOpUTMI4HI CXE€MU CHUCTeM aBTomaTuku. [IpaBuia mneperBo-
PEHHSI CTPYKTYPHUX aJTOPUTMIYHMX CXEM CHCTeM aBTOMaTuku. JludepeHiianbHi
PIBHSIHHSL CHCTEM aBTOMATHUYHOTO KepyBaHHs. IlepematHi (QyHKIIT cuctem

ABTOMATHYHOI'O KCPYBAaHHAI.
3micmosuii mooyav 2. Ananiz i cunme3 JAIHIUHUX cucmem
A8MOMAMUYHO20 KEPYBAHHS

Tema 4. CrilikicTb JIHIHHAUX CUCTEM ABTOMATHYHOTO
KepYBaHHS



[ToHATTS CTIMKOCTI JIIHIHHUX CUCTEM aBTOMAaTUYHOTO KepyBaHHs. HeoOximHi i
nocratHi ymoBH cTtiikocti CAK. HeobxinHa ymoBa cTiiikocTi cuctemu. AnreOpaiuHi
Kputepii criikocTi. YacTtoTHi Kputepii criiikocti. Kpurtepiit criiikocti Muxaitioga.
Kpurepiii crifikocti HaiikBicra. Kputepiit HaiikBicta B morapudmiunii ¢opmi.
CTiMKICTh CHCTEM 13 3ali3HEeHsIM. 3amnacu CTIHKOCTI. . BIuiMB nmapameTpiB cucTeMu Ha
i criiikicTh. O0macTi crilikocti. Metoa D-po30ouTTs.

Tema 5. SIkicTh JiHIAHUX cHCTEM ABTOMATHYHOTO KePyBaHHS

[Toxa3HUKM SIKOCTI HPOIECIB KepyBaHHs il peryntoBaHHs. CTaTU4YHA TOYHICTD
CAK. Bwusnawenns tounocti CAK B ycrameHux pexumax 3a JIOMOMOTOIO
Koe(dirieHTiB MOXHOOK. SIKICTh pOOOTH aBTOMATUYHHUX CHUCTEM Ha TEpexiTHUX
pexxumax. Hempsimi MeTOIu OIIIHKM SIKOCTI MepeximHoro mporecy. OIiHKa sIKOCTI
HEPEX1AHOTO NPOLECY 3a PO3MOAITIOM KOPEHIB XapaKTEPUCTUUHOIO PIBHSAHHS. [HTE
rpalibHI OI[IHKH SIKOCTI nepexigHoro npouecy CAK.

Tema 6. CuHTE3 cCHCTEM aBTOMATHYHOI0 KEPYBaHHS

Kopekuist cucrem aBToMatnyHoro kepyBanHs. KopurysanbeHi npuctpoi. [loc
JJ0BHI KOpUTYBaJIbHI npuctpoi. [lapanenbHi KopuryBajibHI MpUCTPOi. 3yCTPidUHO-
napaJiesibHl KOpUTryBallbHI npucTpoi. KopuryBanbH1 IpUCTPOI 32 30BHIIIHBOIO JI€IO.
Metoau cuHTe3y. CHHTE3 TOCHIIOBHUX KOPUTYBAJIBHUX MNpUCTPoiB. CHHTE3
KOPHUTYBJIBHUX TIPUCTPOIB 3a JIOMIOMOTOI0 JOrapu(PMidHUX YACTOTHHUX XapakTe-
PUCTHK.

Tema 7. BunaakoBi npoiuecu B cucTeMax aBTOMATHYHOI0 KePYBaHHS

3amayl CTATUCTUYHOIO aHajizy poOOTH JIHIMHUX aBTOMATHYHHUX CHUCTEM.
3aranbHi BIJOMOCTI MPO BUMAAKOBI MPOLECH Ta iX XapakTepUCTHKU. Eproguyi 1
CTaIlilOHapHI BUITAJIKOBI MPOIIECH Ta BU3HAYEHHs 1X XapakTtepuctuk. Kopemsiiiina
¢ynkuis. Enepreruunuit cnektp. [Ipukinaau BunaakoBux npouecis (OU1Mid, cipuil Ta
POXKEBUU LIIyMU).

AHani3 poOOTH cHUCTEM MpHU BUIAIKOBHX 30ypeHHsX. Peakuis JiHIMHOI cHc-
TEMU Ha BUMAAKOBE 30ypeHHs. MeToau BU3HAYCHHS WMOBIPHICHHX XapaKTEPUCTHUK
BUXIJHOT BeIMYMHU. [lOKa3HUKH SIKOCTI pOOOTH aBTOMATUYHOI CHUCTEMH MpU
BHUIAIKOBHUX 30ypEHHSIX.

3Imicmosuii mooyas 3. CneuianvHi cucmemu aemMOMAMUUHO20
kepyeanns. Texniuni 3acoou asbomamu3ayii

Tema 8. IMnyJibCHi ccTeMH aBTOMATHYHOI'0 KEPyBaHHS

3aranpHi BIIOMOCTI TPO JUCKPETHI CUCTEMH aBTOMATHYHOTO KEPYyBaHHS
Knacudikaiiisi TUCKpETHUX CUCTEM. YSIBJICHHS MPO IMITYJIbCHI CUCTEMH aBTOMa-



TuuHOoro KepyBaHHA. Kiacudikamis imnyascHux CAK 3a Bugamm MoOyJsiii.
MatemaTuyHU# ONMUC IMIYJIBCHUX CUCTEM aBTOMAaTHYHOTO KEPYBaHHS.

Tema 9. Heninilini aBToMaTH4YHi cucTeMn

[TonsiTTa MpO HEMiHIMHY cucTeMy. THIOBI CyTTEBI HENIHIMHOCTI Ta METOIH X
nonanHsd. OcoONMBOCTI JMHAMIKKM pyXy HENIHIMHUX aBTOMATHYHUX CHUCTEM.
ABTOKONMMBaHHI. MaTeMaTHYHEe MOJCITIOBAHHS JWHAMIYHUX PEKHMIB y HETIHIHHUX
CUCTEMaX.

Metoau aHamizy HemHIMHUX cucteM. Meroa ¢azooro mnoptpery [Ipusna-
YeHHs 1 cyTh Meroay (asoBoro mopTpery. da3oBi mopTpeTd MiHIKHUX CHUCTEM.
Meron rapmoHiyHOi JiHeapu3aiii CyTHICTH METOAY TapMOHIYHOI JliHeapu3allii.
Meton mnpumnacyBaHHs. 3arajbHa XapaKTepUCTHUKa MeToqy. MeToau BU3HAYCHHS
napaMmeTpiB aBTOKOJMBaHb. CTIHKICTh HeMiHIHHUX cucTteM OCOOIMBOCTI AMHAMIKA
pyXy HENIHIMHUX CHCTEM. 3arajibHi METOIM JOCIIKEHHS CTiikocTi JlsmyHoBa.
AOGcoItoTHa CTIMKICTh HEIHIMHUX aBToMaTH4YHKUX cucteM. Kputepiit B. M. Tlomnoaa.

Tema 10. OnTuUMAaJIBHI cHCTEMH

[TonsiTTst ipo ontumaneHe ynpasiiHHsa. Kpurepii ontumansHocTi. [TocTaHoBKa
3a/1ayl ONTUMAJIBHOTO YIpaBiiHHA. MeTonu moOyI0BM ONTHUMAIbHUX ajJrOpPUTMIB
YIPaBIIHHI: METOJI BapiallifHOr0 OOYMCIIEHHS, NPUHIUI Makcumymy [loHTpsriHa,
JTUHAMIYHE TIPOTpaMyBaHHSI.

Tema 11. BumipwoBaabHi mNepeTBOPIOBAYi CHCTEM AaBTOMATHYHOIO
KepyBaHHS

XapakTepuCTUKH BHUMIPIOBAJILHUX IME€PETBOPIOBaYiB. BuMiproBaibH1 mepe-
TBOPIOBaul TEIJIO- Ta E€JIEKTPOEHEPTeTUYHUX MapaMeTpiB, MEXaHIYHUX MapameTpiB,
napameTpiB, 110 XapaKTepU3yIOTh XIMIYHUX CKJIaJ Ta (Pi3UYH1 BIACTUBOCTI.

Tema 12. BuxonaBui MexaHi3MHM cHCTeM KepyBaHpPHsl. ABTOMATHYHI
peryJjsitropu

BukoHaBYl MexaHi3MuU: €IEKTPUYHI, MTHEBMATUYHI, rpaBiiuHi. Perymntoroui
opraHu 00’€MHOTO 1 IpocebHOTrO TUIly. ABTOMaTH4Hi perynsitopu: [1-, I-, TI-,

I d-perynsropu.
4. CTpyKTYypa HaBYaJIbHOI AUCIHUILIIHA

Ha3Bsu 3MiCcTOBHHIX KinepkicTs roguu
MOJ1yJIIB 1 TEM yYCBOTO y TOMY YHCII1
1 n3 13 cp
1 2 3 4 5 6
3microBuii MoayJib 1. OcHOBH Teopii aBTOMATHYHOI0 KePYBAHHA
Tema 1. OyHKIIOHATBHUN aHAalI3 CUCTEM aBTOMa- 8 2 2 - 4
TUKU
Tema 2. MaTemMaTU4HUI OMUC CUCTEM aBTOMAaTH4- 18 4 2 4 8
HOT'O KepyBaHHS




Tema 3. CTpyKTypHi CXeMHU aBTOMaTUYHUX CHCTEM 8 2 2 — 4
1 IpaBmJIa X MEPETBOPECHHS
Mopy/ibHHI KOHTPOJIb 1 2 2
Ycboro 3a moayabl 36 8 8 4 16
3micToBuii MOAYJIb 2. AHAJII3 i CHHTe3 JIIHIHHUX CHCTEM ABTOMATHYHOI0 KePYBAHHS
Tema 4. CTiliKicTh JIHIHHUX CHUCTEM aBTOMAaTH4- 8 2 - 2 4
HOT'O KepyBaHHS
Tema 5. fIkicTh MHIHHUX CHCTEM aBTOMATUYHOTO 8 2 — 2 4
KepyBaHHs
Tema 6. CuHTe3 CHCTEM aBTOMATUYHOTO KepyBaH- 8 2 2 — 4
Hsl
Tema 7. BunaakoBi mporecu B CUCTEMax aBTOMa- 12 4 2 - 4
TUYHOTO KepyBaHHA. AHaJi3 poOOTH CUCTEM IpH
BHITaIKOBUX 30yPEHHSX
MoayabHUIil KOHTPOJIb 2 2 2
Ycboro 3a MoyJib2 36 10 6 4 16
3microBuii Mmoayab 3. CneniajibHi CHCTeMH aBTOMATHYHOI0 KepyBaHHsl. TexHiuHi 3aco0u
aBTOMaTH3aIil
Tema 8. IMmynbCHI cCTeMU aBTOMaTHYHOTO Kepy- 8 2 - 2 4
BaHHS
Tema 9. HeniniitHi aBTOMaTH4HI CUCTEMHU 8 2 2 - 4
Tema 10. OnTuManbHi cucTeMH 6 2 - - 4
Tema 11. BumiproBasibHi NEpeTBOPIOBAYl CHCTEM 12 2 2 - 8
aBTOMAaTMYHOI'O KEpYBaHHs
Tema 12.. BukoHaB4i MEXaHi3MH CHCTEM Kepy- 12 4 - - 8
BaHHs. ABTOMaTH4HI PEryJISITOpU
MoayabHHUIl KOHTPOJIb 3 2 2 — -
Ycboro 3a MOyJIb3 48 12 6 2 28
Ycboro 3a MOAYJIb 32 AUCHMILTIHY 120 30 20 10 60
5. TeMu NpakKTHYHHUX 3aAHATH
Ne Hasga temn Kinpkictb
3/n TOJMH
1 | OyHKUIOHAIBHUM aHai3 CUCTEM aBTOMATHYHOTO KepYBaHHS 2
arponpomucioBoro komiuiekcy (ITp. 3 Ne 1)
2 CxiaganHs nudepeHianTbHuX pPIBHAHb 1 BHU3HAUEHHS MEpPEAaTHUX 2
¢byHKIIM TexHIYHUX 3ac00iB aBToMaTtu3auii (I1p. 3 Ne 2)
3 | CTpyKTypHI aIrOpUTMIYHI CXEMH CUCTEM aBTOMaTHYHOT'O KEpPYBaHHS 2
ta npasuia ix neperBopenns (I1p. 3 Ne 3)
4 | Moayasumii KOHTPOJb 1 2
5 | Cuntes cucrem aBroMatudHoro kepyBanss (Ip. 3 Ne 4) 2
6 | BusHaueHHs XapaKTEepPUCTHK CTALlIOHAPHUX BHUIIAJKOBHUX MPOLECIB 2
(ITp. 3 No5)
7 | Moay/ibHHii KOHTPOJIb 2 2
8 | AHani3 XxapakTepucTUK (QYHKIIOHATBHUX eeMeHTiB HeniHiiHnX CAK 2
(ITp. 3. Ne6)
9 | BumiproBaiabHi MOCTH 2
10 | MoayabHHIi KOHTPOJIb 3 2
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6. Temn 1abopaTOpPHUX 3aHATH

No Haspa temu Kinpkictb
3/1 TOJIUH
1 | JlociiKeHHS YaCOBHMX XapaKTEPUCTUK €IEeMEHTAPHUX JUHAMIYHUX JTAHOK 2
2 | JochiKeHHsS YaCTOTHUX XapaKTEPUCTHK eIEMEHTApHUX TUHAMIYHUX 2
JIAHOK
3 | JocmimkeHHs CTIHKOCTI CUCTEM aBTOMAaTHYHOTO KepyBaHHS 3a 2
JOTIOMOTOI0 YaCTOTHHUX KPUTEPIiB
4 | JlocaimKeHHS SKOCTI JIHIHHUX CUCTEM aBTOMAaTHYHOTO KEPYBAHHS Ha 2
MEPeXiTHUX PeKUMAX
5 | JlochipKeHHs 4aCOBUX XapaKTEPUCTHK IMITYJIbCHUX CHCTEM 2
ABTOMATUYHOTO KEPyBaHHS

7. InaiBigyaJbHi 3aB1aHHA
«DYHKIIOHAJTBLHUN TA JUHAMIYHUN aHAJTI3 JIHIAHUX CTAlIOHAPHUX
AeTePMiHOBAHMX CHCTEMH ABTOMATHYHOT0 KEPYBaHHSI»
Merta 3aBaaHHSA

['0710BHMM NpU3HAUEHHSM JAHOTO 3aBJAHHS € MOTJIMOJCHHS TEOPETUYHHUX
3HaHb 3 TEOPil ABTOMATHYHOI'O KE€PYBaHHS JIHIMHUX CUCTEM aBTOMATHYHOIO Kepy-
BaHHs (CAK) Ta opepxaHHs HaBUYOK 3 MHUTAaHb PO3POOKH, JOCTIIKEHHSI CTATUYHUX
Ta JUHAMIYHUX XapaKTEPUCTHK, y3araJlbHEHHs OJE€PKaHUX PE3yJIbTaTIB.

3aBIaHHA HA CAMOCTITHYHY po0oTy

IIloxo cBoro BapianTa (tad.. 1.1...1.5):

1. BukoHaTH SIKICHUM ONUC CUCTEMU aBTOMAaTUYHOTO KEPyBaHHS:

PO3pOOUTH CTPYKTYPHO—(DYHKIIIOHAIbHY CXEMY CHUCTEMH aBTOMATUYHOTO
KEepyBaHHS,

HABECTH CKJIAJl CUCTEMU;

BU3HAYUTH BXIJHUN KOPUCHUU CHUTHAN 1 MEPEIIKOy, KEpOBaHy BEIMUYMHY Ta
Kepyrouy Jio;

OXapakTepU30BaTU MPUHILIMI aBTOMAaTUYHOTO KEpyBaHHSA, IO pPEeaji30BaHO B
CUCTEMI.

2. BUkoHaTH KiJIbKICHUH OMKC CUCTEMH aBTOMAaTHYHOTO KEPYBaHHS:

y BIAMOBIAHOCTI J0 XapaKTEPUCTUK (PYHKIIOHATHHUX EJIEMEHTIB CHUCTEMH,
oJlepKaTH iX mepenarHi QyHKLII Ta MOOYyIyBaTH CTPYKTYPHO—aJITOPUTMIYHY CXEMY
CUCTEMHM aBTOMATUYHOI'O KEpyBaHHA. Y pa3l noTrpedM, BUKOHATH CHPOIICHHS
CTPYKTYPHO—QJITOPUTMIYHOI CXEMHU CUCTEMHU IIIIXOM CTPYKTYPHHUX NIEPETBOPEHb;

OJIep)KaTH PIBHAHHSA JIWHAMIKH PO3IMKHEHOI Ta 3aMKHEHOI CHCTEM aBTO-
MAaTUYHOTO KEepyBaHHsS B aOCOJIOTHIN, CTaHIApPTHIN, ONEpaliiHiii Ta onepaTopHIN
dbopmax;

Bu3HauuTH nepenatHi QyHKuii Wyg(p) 1 Wys(p) posimMkHeHOi aBTOMATHYHOI
CHCTEMH B onepaltiitHii Gopmi no 3agaBanbHii §(t) i 30yprorouiit f(t) mism;
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Bu3HaunTH nepeaatHi GyHkiii Wyc(S) 1 Wy/r(S) po3iMKHEHOT aBTOMaTHYHOT

CHCTEMH B oriepaTopHiii ¢hopMi 1o 3amaBanbHiid G(S) 1 30yprorouiit F(S) misim;

Bu3HaunTu nepenatHi (GyHkiii 3amkHeHoi JICIC (miHiNHOT cTarioHapHOT
JCTEPMIHOBAHOI CHCTEMH):

1o 3amaBaibHii aii §(t) B onepamiiiHiii @y(p) i B onepatopHiii @y c(S) popmax

no 30yproBaibHii nii f(t) B onepauniiiniit @yr(p) i B oneparopHiit Dyse(S) dop-
Max;

noxuOku Bin 3amaBanbHOi mii ¢(f) B omepaniiiniii @.q(p) i B omeparopHiit
Dgic(s) popmax ;

noxuOKu Bix 30yproBanbHOi mii f(t) B onepamiiinii @ (P) 1 B omepaTropHii
Dgir(S) popmax;

OJIEpXKATU XapaKTEPUCTUUHI PIBHSHHS PO3IMKHEHO1 Ta 3aMKHEHOI CCTEM.

3. 3miiicHuTy 3amyck cepenoBuina Matlab 1 ctBoputu LTI—00'ekT 3amkHEHOT
JICIC 3 im'sim P.

4. BusHauuTH TOJrOCH 1 HyJ nepeaaTHol GyHKIiT @yc(S) 3amkueHoi JICAC
o 3anaroviii ii G(S) Ta oTpEMAaTH KapTy PO3TANIyBaHHS HYJIIB 1 TIOJIOCIB IIepeIaTHOT
bynkii @v,(s) 3amxaenoi JIC/C.

5. Ouinutu ctikicts JICC 3a 70MOMOror0 3a1aHOTO METOY.

6. Orpumaru yacosi xapaktepuctuku JICJAC 3a 3aBmanusm () 1 omiHUTH
SKICTh MEPEX1JIOTro Mpolieca.

7. Orpumatu yactoTHi xapaktepuctuku JICJIC Ta noGynyBartu ix rpadiku.

8. Bukonatu 3aBnaHHs, 0QOpPMUTH 1 3aXUCTUTH HOTO.

3aBgaHHS BUKOHYETHCS Y BUIJISIII YUTALBKOTO TEKCTy Yy (aitmi Qopmary
Microsoft Word (mpidt ocHoBHOTO Tecty Times New Roman, 14 mikcenis, depes
1,5 inTepBasna, BpiBHIOBaHHS MO IIUPHHI).

3BIT Ma€ MICTUTH:

HAa3BYy HABUAJBHOT JUCIHUILIIHA, HOMED 1 Ha3BY pOOOTH;

MPI3BUILE Ta 1HILKATIU aBTOPA, HOMEP IPYIIH;

MIPI3BUIIE Ta 1HIIMAIM BUKJIA1aviB;

HOMED BapIiaHTy;

METy 3aBJaHHS;

pe3yibTaTH BHUKOHAHHS YCIX TYHKTIB 3aBJaHHA: pe3yJbTaTH OOYMCIICHb,
rpadiky, BUCHOBKH.

5.6. BapianTu 3aB1aHb Ha caMOCTiliHy po0oTy

Bapiantu 3aBaanb Nel...6
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Nel

Y

1
Ne3 yS( Z

Ne4

u(t)

OK

Buxigna ctpykrypHo—dyHkiionansHa cxema CAP (puc. 1.1 — cxema 1)

l f(t)

YR

Neb

Puc. 1.1. CtpykrypHo—¢yHkiionansHa cxema CAP (cxema 1)

Taoauusa 1.1 — Buxiani xani gjaga cxemu 1

= & MGTOI[ ' Tun TaHOK Ta 3HAYCHHS MapaMeTPiB IX MepenaTHUX QYHKIIIH
= OIIHKH CTIHI
2 = KOCTI Nel No2 Ne3 Ne4 Ne5 Ne6 OK
© m
Al BIH BIH IHT Al bIH Al
1/1 3a KOpeHsIMU ki =2 ko =3 ks =8 ks=2 ks=4 | ks=0,2| kok=
XapPaKTEPUCTUIHO ¢ ch: c! ¢! ch: c! 06c!:
rO PiBHSHHS Ti= Ts = Tox =
0,2c 0,2c¢c 0,1c
1/2 3a kpurepiem —#H— —H— —#— —#H— —#— —#— —#—
I'ypBins
1/3 3a kpuTepiem —#H— —H— —#H#— —H— s —#— —#—
Payca
1/4 3a kpuTepiem —#H— —H— —#H#— —H— s —#— —#—
MuxaiiioBa
1/5 3a kpuTepiem —#H— —H— —#H#— —H— s —#— —#—
Haiiksicra
1/6 3a norapudmiu-
HUMH YaCTOTHH —#— —H#— —H— —H#— —#— —#— —#—
MU XapaKTepPUCTH
KaMu

BapianTu 3aBgann Ne7...12

BuxinHa ctpykrypHo—dyHKiionaabHa cxema CAP (puc. 1.2 — cxema 2)

l f(t)

g(tg ®e(t) y1(t) y2(t) Y3t YAt y5(t) u(t) y(t)

o] > No2 > i F—> No > No4 » OK >

C1 cz% N N BlT C3 Ne3 N B2 © B3
No5 [« Nob |«

Puc. 1.2. CtpykrypHo—¢yHkiionansHa cxema CAP (cxema 2)

Taoauusa 1.2 — Buxiani xani pjasa cxemu 2

Meron Tun naHok Ta 3HaYEHHS MapaMeTpiB iX nepegaTHUX QyHKIIIN

cxe
ma/
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OLIHKHU CTIH Nel No2 Ne3 Ned No5 Ne6 OK
KOCTI Al BIH Al IHT BIH PJ1 BIH
217 3a KOpeHSIMU ki =2 ko=3 ks=4 ks=3 ks =2 ke =2 | kok =
XapaKTePUCTUIHO ch: ch: ch: ¢! c! ch: =10c’!
r'O piBHAHHS T1=0,5 T3=04 T6=0,1
C C C
2/8 3a kpurepiem —H— —#H— —#— —H— —#— —H— —H—
I'ypBins
2/9 3a kpurepiem —H— —#H— —#— —H— —#— —H— —H—
Payca
2/10 3a kpurepiem —H— —#H— —#— —H— —#— —H— —H—
MuxaiimoBa
2/11 3a kpuTepiem —H— —H— —H— —H— —H— —H— —H—
HariksicTa
2/12 | 3a morapudmiy-
HUMH YaCTOTHH —H— —H#— —H— —H#— —H— —#— —#—
MH XapaKTEePUCTH
KaMu

Bapiantu 3aBaanb Nel3...18

BuxinHa cTpykrypHo—dyHKIioHaabHa cxema CAP (puc. 1.3 — cxema 3)

Nel

y2(tg

Ne2

3O \ea

y4(H)

Neb

Neq

l f(t)

u(t)

TB_I

A

y(t)
OK 4>

Puc. 1.3. CtpykrypHo—¢yHkiionansHa cxema CAP (cxema 3)

Taoauus 1.3 — Buxiani gani aaa cxemu 3

- Meron Tun naHok Ta 3HaYEHHS MapaMeTpiB iX nepeJaTHUX (YHKIN
5§ ouinku cri Nel Ne2 Ne3 Ned N5 OK
5 § KOCTI Al Al IH BIH P/ BIH
3/13 3a KOpeHsAMHU ki=0,2 kr=3 | ks=4c!'| ks=0,2 | ks=0,02 | kox=5
XapaKTEPUCTUIHO ¢! ; ¢! ; ¢! ¢! ; c! ;
rO PIBHSHHS T1=04c | T2=0,2cC T5=0,01
C
3/14 3a kpuTepiem —H— —#H— —#— —#— i i
['ypBins
3/15 3a kpuTepiem —H— —H— —H— —H— —H— —H#—
Payca
3/16 3a kpuTepiem —#— —H— —H— —H— —H#H— —#—
MuxaitnoBa
3/17 3a kpuTepiem —H— —#H— —#— —#— S S
HaiiksicTta
3/18 | 3a norapudmiu-
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HUMU YaCTOTHH
MU XapaKTEepPUCTU
KaMH

99, Q0
w1l

BapianTu 3aBaanb Nel9...24

BuxinHa ctpykrypHo—dyHKiionaabHa cxema CAP (puc. 1.4 — cxema 4)

yl(t
C2

Nt | Y2

Ne?

y3(t
C3

yA(t

5(t
Ne3 y‘(z

Ned

l f(t)
u(t)

> OK

y(t)

>

B2

JBl

No5

B3

Puc. 1.4. CtpykrypHo—¢yHkiionansHa cxema CAP (cxema 4)

Taoauns 1.4 — Buxiani nani aiasa cxemu 4

= E MeTton Tumn naHoK Ta 3HAYEHHS MapaMeTpiB iX mepenaTHUX QyHKIIH
= S OLIIHKHU CTIH
% o KOCTi Nel Ne2 Ne3 Neq Ne5 Ne6 OK
° A Al bIH IHT bIH bIH PII IHT
1/19 3a KOpeHsIMHU ki=0,4 | ko=3 | ks3=10 | ksa=2 ks=2 | kse=0.2 | kok=
XapaKTePUCTHIHO ¢l ¢! c’! ¢! c’! c ! 10c!;
r'o PIBHSIHHS T,:=0,2 Ts =
c 0,01
1/20 3a kputepiem —#H— —H— —#H#— —H— —#— —#— —#—
I'ypBins
1/21 3a kputepiem —#H— —H— —#H#— —H— —#— —#— —#—
Payca
1/22 3a kpuTepiem —H— —#H— —#H— —H— —H— —H— —H—
MuxaitnoBa
1/23 3a kpuTepiem —H— —H#— —H#H— —H#— —H#H— —H#— —H—
HaiiksicTta
1/24 | 3a norapudmiu-
HUMH YaCTOTHH —#H— —H— —H#— —#H— —#H— —H— —H—
MU XapaKTEPUCTH
KaMu

Bapiantu 3aBganb Ne25...30

Buxigna ctpykrypHo—¢yHkuioHaabHa cxema CAP (cxema 5)
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Ned |« l f(t)
4(t
0(8) (on ) YA YO B2 30,
C1 C2 B1 u(t) B3

Puc. 1.5. CtpykrypHo—¢ynkiionansHa cxema CAP (puc. 1.5 — cxema 5)

Taoauuga 1.5 — Buxigni xami njg cxemu 5

—_ Meron Tun 1aHOK Ta 3HAYCHHS MApaMeTPiB 1X mepeaaTHux GyHKIiH
°§ é OLIIHKHU CTIH Nel Ne2 Ne3 Ned4 Ne5 OK
55 KoCTi Al Al HT BIH BIH Al
5/25 3a KopeHsIMHU ki =4 k3=5 ksa=2c¢'| ka=0,4 ks=0,4 | koxk=0,4
XapaKTepUCTUYHO ¢! ; c’! ; c’! ¢! ; ¢! ;
ro piBHSHHS Ts=0,2c Tok =
0,01c
5/26 3a kputepiem —H— —#H— —#H— —H#— —H— —H—
['ypBins
5127 3a kputepiem —H— —#H— —#H— —H#— —H— —H—
Payca
5/28 3a kpuTepiem —H— —H— —H— —H— —H— —H—
MuxaitnoBa
5/29 3a kpuTepiem —H— —H— —H— —H— —H— —H—
HaiikBicra
5/30 | 3a norapudmiu-
HUMH YaCTOTHHU —#— —#— —#— —#— —#— —#—
MH XapaKTEPHCTH
KaMH

8. MeToau HAaBYaHHA
[Ipy BuBYEHHI IUCHUIUIIHU «THUIMOBI TEXHOJOTIYHI MPOLECH Ta OO0 €KTH
BUPOOHUIITBY» BUKOPHUCTOBYIOTHCS 4 TPy METO/I1B HABYAHHS
Al rpyma MeromiB — METOAW OpraHizaimii Ta 3MiHMCHEHHS HaBYaJIbHO-ITI3HA-
BaJIbHOI JISUILHOCTI:

Cnogecni Haouni Ipaxkmuuni
o PO3MOBIAb-TIOSICHEHHS | ® UTIOCTpanis o nabopaTopH1 poOOTH
o Oecina o JEMOHCTpALs | o MpaKTUYH1 POOOTH
o JIEKIIist o pedepatu
Inoykmueni memoou Jledykmueni memoou
y3arajbHEHHS, MOB's13aH1 13 | PO3BUTOK aOCTPAKTHOTO MUCJICHHS IS
MPOBEICHHSIM  CKCIEPUMEHTIB  Ha | 3aCBOEHHS HABYAJIBHOTO Marepiaiay Ha
OCHOBI PO3paxyHKOBHUX JIaHUX OCHOBI y3arajbHeHb
Penpooykmueni memoou Teopui, npood1emHo-noutyKosi
Memoou
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NOBTOPEHHS  TOTOBUX  PO3B’A3KIB | CAMOCTIHA,  TBOpYa  Mi3HABaJibHA
3aBgaHb, a00 po0oTa 3a TOTOBUMH | ISUTBHICTH
pUKIagaMu
Haeuanvna poooma cmyoenmie nio Camocmiiina po6oma cmyoenmie
kepienuymeom HIIIT
AIl rpyna MmeTomiB - METOAM CTUMYJIOBaHHS W MOTHBallli HaBYaJIbHO-

M3HaBaJILHOT JISUIBHOCTI:

Memoou CIMuMy08aHHA iHmepecy

Memoou Cmumyn08antsa 0608 a3Ky i

00 HAGUAHHA gionogioanvnocmi
e CTBOPCHHS CHTYyaIlll 1HTEpECy e PO3'SICHEHHS METHU HABYAJILHOTO
IIpY BUKJIJaHHI MaTepiary npeaMeTa
Mi3HaBaJIbHI irpU e BHUMOTM [JI0 BHUBYEHHS MpeaMeTa
HaBYaJIbHI TUCKYCIi (opdorpadiuni, JTUCHUTUTIHAPHI,

aHaI3 KUTTEBUX CUTYyAIlIN

OprasizamiifHO-TIe/JarOT19H1 )
3a0X0YCHHS Ta MOKapaHHs B HaBYaHHI

A1l rpyna mMeToniB - METOIU KOHTPOJIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJIIO),
KOPEKIIli (CaMOKOpEKIIli, B3aEMOKOPEKIIii) 3a €()eKTUBHICTIO HaBYAIbHO-TTI3HABAILHOI

ISUTBHOCTI:

Komnemenuii

DyHnKuyii OuinI08aAHHA
HABUAIbHUX OOCAZHEHD
cmyoenma

* coulaibHI

* MOJIKYJbTYpHI

* KOMYHIKaTUBHI

* 1H(opMaliiiHi

* CaMOpPO3BUTKY Ta CAMOOCBITH

e KOMIIETEHIII], 1110 Peai3yloThCs y MParHeHH1 Ta
IIPOAYKTHUBHOI, .

3IaTHOCTI [0 palliOHAJIBbHOT
TBOPYOI JiSTILHOCTI

* KOHTpOJIIOIOYa;

* HaBYaJIbHA

*  1arHOCTHYHO-
KOpUTyIO4a

*  CTUMYJIIOIOYO-

MOTHBaII{HA

BUXOBHA

A |V rpymna MetoaiB - OiHapHI, IHTErpoBaHi (yHIBEpCaIbH1) METOIH.
Ha mpakrtuili My iHTETpyeEMO METOAM PI3HUX TPYI, YTBOPIOIOYH HEOPAMHAPHI

(yHiBepcallbHI) METOJAM HaBUYaHHA,
JOCSITHCHHSI HABYAJIbHOT METH.

SK1

320€3IMeUyoTh  ONTHUMAJIbHI  HUISAXH

9. ®opMHU KOHTPO.JIIO
KoHTposib 3HaHb — NPOMIXKHI aTecTallli, JI0MyCcK 10 BUKOHAHHS Ja0OpPaTOPHUX
poOIT, 3aXMCT BUKOHAHUX JAaOOpPATOPHUX POOIT, 3aXUCT 1HJIBIAyalbHUX 3aBJaHb Ha
CaMOCTIMHY poOOTY, KOHTPOJIbHI pOOOTH, €K3aMEH.

10. Po3nioais 0aJiiB, IKi OTPUMYKOTH CTYICHTH

IToToyHMIA KOHTPOJIb

‘Q«O)S‘moas‘moas‘l:._‘ l:(‘m«su
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Ipumitkmu. 1. BignosinHo a0 «llosoxxeHHs Ipo KPeAUTHO-MOAYIBHY CUCTEMY
naBuaHHsi B HYBill Ykpainuy, 3aTBepaxenoro pekropom yHiBepcutety 03.04.2009
p., PEUTHHT CTYJE€HTa 3 HaBYaIbHOI poOOTH RHp CTOCOBHO BUBUYEHHSI MTEBHOI
JUCIUIUIIHY BU3HAYAETHCA 32 (POPMYJIIOIO

07-(RY, -k +--tRM KD )
RHP — M 3M 3M 3M + RHP _ RH_[TP;
Kguc
1 n o . . . .
ne Ry, ..., Ry, — peHTHHIOBI OIIHKK 3MiCTOBMX MOJYJIB 3a 100—0abHOO
IKaJI010;
N — KUJIbKICTh 3MICTOBHX MOJTYJIIB;
1 . . .
Ky s ..., Ky, — Kinbkicts kpenutis ECTS, nepenoaueHux po6ouum

HaBYAJHLHUM TUJIAHOM JUIS BIJOBIHOTO 3MICTOBOTO MOJTYJIS;
1 . . .
Kmuc= K3, + ...+ K}, — xinbkicts kpequtis ECTS, nepenoaueHnx pooounm

HABYAJIbHUM IUIAHOM JIJISl AUCLUUIUTIHY Y IOTOYHOMY CEMECTPI;

Rpp — pedTHHT 3 101aTKOBOI poOOTH;

Riurp — peTuHr mrpadHuii.

HaBeneny GopMyIty MOXKHA CIIPOCTHTH, Ko npuitasta K, = ... = KJ, .
Toni BoHa Oye MaT BUTIISIA"

1 n
Rip = L :Jr & + Rpe — Rurre.

Peiimunz 3 0ooamkoeoi pooomu Ryp nonaerbes 10 Rup 1 He MOXke
nepeBuuryBaTi 20 6aiiB. BiH BU3HaUaeThCs JEKTOPOM 1 HAJTAETHCS CTYIEHTaM
pllIeHHSIM Kadeapu 3a BUKOHAHHS POOIT, sIK1 He nepeAdaveHl HaBYaIbHUM IUIAaHOM,
ajie CpUSIOTh MiABUIICHHIO PIBHS 3HAHb CTYJEHTIB 3 IUCLMILIIHU.

Peimune wumpagnuit Rure He niepeBuirye 5 0aiiB 1 BiiHIMAaeTbCs Bif Rup.
Bin Bu3Haua€eThCA TEKTOPOM 1 BBOJUTHCS PIIIICHHSAM Kadeapu Ui CTYACHTIB, SKi
Marepiai 3MICTOBOTO MOJIYJIs 3aCBOIJIM HEBYACHO, HE JJOTPUMYBAJHCS Tpadika
poOOTH, IPOIYCKAIN 3aHATTS TOLLO.

2. 3rigHo 13 3a3HaueHUM IlOJIOKEHHSIM nidzomoeka i 3axucm Kypcoeozo
npoexmy (pooomu) oniHoeTbes 3a 100 GabHOIO IITKAIOK 1 Jaji MEePEBOIUTHCS B
OLIIHKH 32 HAIIOHATBHOIO Koo Ta mkanor ECTS.

[IpoMi>kHMIT KOHTpOJIb 3HaHb CTYAEHTIB 3AIMCHIOETbCA PEryJsSIpHO Ha
JEKUIMHUX 1 MPaKTUYHUX 3aHATTAX UUIAXOM iX ONUTYBaHHA 3 MPONAEHOTO
Marepiary. @opma KOHTPOJIO 3HAHb 13 3MICTOBOrO Moayis 1 — pe3ynbTaTu
CEMIHAPChKUX BUCTYIMIB, TECTOBUX 3aBlaHb, BUKOHAHHA JaOOpPaTOPHUX pOOIT.
3MICTOBUN MOJYJb 2 OLIHIOETHCS 32 pe3yJbTaTaMU BUKOHAHHS MPAKTUYHUX POOIT,
TECTOBUX 3aBJ/laHb, BUKOHAHHS JJaOOPAaTOPHUX POOIT.
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[TicyMKOBUI KOHTPOJIb 3HAHB 3/IIMCHIOETHCS HA 3aiKY.

Ominka "BiaMiHHO'" BHUCTaBISETHCS CTYIAEHTY, SKHU MPOTIATOM CEMECTPY
CUCTEMAaTUYHO TIpalllfoBaB, Ha 3aJliKy IIOKa3aB pI3HOOIYHI Ta TJIMOOKI 3HAHHS
IpOrpaMHOr0 Marepiajly, BMi€ BIIbHO BHKOHYBATH 3aBJaHHs, IO mepeadadeHi
IPOrpaMor0, 3aCBOIB OCHOBHY Ta 3HAMOMMI 3 JOJATKOBOIO JIITEPATypoOlO, BIIUYyBa€
B3a€MO3B'A30K OKPEMHUX PO3JUTIB AUCIHUIUIIHM, iX 3HAUYE€HHA [JIs1 ManWOyTHbBOI
npodecii, BUABUB TBOpPYI 3MI0HOCTI B PO3YyMiIHHI Ta BHKOPUCTaHHI HaBYAJIBHO-
MPOTPaMHOTO MaTepiaiy, MPOSBUB 3AAaTHICTh 1O CaMOCTIHHOTO OHOBJIEHHS 1
MTOTIOBHEHHS 3HAHb.

Ominka '"JloOGpe'" BHCTaBISETHCS CTYNEHTY, SIKAW BHUSBUB TIOBHE 3HAHHS
HaBYaJIbHO-IIPOTPAMHOT0 MaTepiany, YCIHIIIHO BHUKOHYE TepeadadeHi Mporpamoro
3aBJIaHHA, 3aCBOIB OCHOBHY HlTepaTypy, [0 PEKOMEH/IOBAHA TPOTPAMOIO, MOKa3aB
CTIWKHIA XapakTep 3HaHb 3 JUCIUIUIIHY 1 3MaTHUN 7O X CaMOCTIHHOTO MOMOBHEHHS
Ta MOHOBJICHHS Y X0/l MOJAJILIIOTO HaBYaHHS Ta MpodeCiiHOi A1SITBHOCTI.

Ominka '"3aaoBiibHO'" BHCTaBIAETHCS CTYACHTY, SKUH BHUSBHB 3HAHHS
OCHOBHOI'O HaBYAJIBHO-TIPOTPAMHOTO MaTepiary B 00cs31, HEOOXiTHOMY s
MOJAJIBIIIOTO HABYaHHS Ta HACTYMHOI poOoTu 3a mpodeciero, CHpaBISIETHCS 3
BUKOHAHHSIM 3aBJlaHb, IMEpe0aueHUX MPOTPaMolo, JIOMYCTHB OKpPEMI MOXUOKU Y
BUIMIOBIZIX HaA 3Ky Ta IPH BUKOHAHHI C€K3aMCHAIIMHUX 3aBJaHb, ajieé BOJOIE
HEOOXITHUMHU 3HAHHSAMM JJI1 iX TIOJOJIaHHS TiJ KEPIBHUIITBOM HAyKOBO-
MeIaror14HOro MpariBHUKA.

Oninka '"He3anoBUIbHO'" BUCTaBISETBCA CTYJIEHTY, SKUHA HE BHUSIBUB
JOCTaTHIX 3HaHb OCHOBHOTO HAaBYAJIBHO-TIPOTPAMHOTO Marepialy, JOIMyCTUB
MPUHIUIIOBI TOMWIKM Yy BUKOHAHHI Iepea0adyeHux MporpaMol0 3aBllaHb, HE MOXKE
0e3 JO0MOMOTH HAyKOBO-TICAArOTiYHOTO TIPAIiBHUKA BUKOPHUCTATH 3HAHHS TIpU
MOJAJIBIIOMY HaBYaHHI, HE CITIPOMITCS OBOJIOJITH HABUYKAMH CAMOCTIMHOI POOOTH.

IIkana oninoBanusa: HanionaabHa ta ECTS

Cyma 6aniB 3a Bci | OrmiHka O11iHKa 3a HAI[IOHAJIBHOO IIKAI0I0
BUJY HaBYaJIbHOL ECTS JUIS €K3aMeHY, KypCOBOTO JUISL 3aJTIKY
JUSUTBHOCTI IPOEKTY
90...100 A B1JIMIHHO
82...89 B no0pe
74...81 C 3apaxoBaHO
64...73 D 3aJI0BIJILHO
60...63 E
35...59 FX HE3aJ0BLIBHO 3 MOKJIUBICTIO He 3apaxoBano 3
MOBTOPHOTO CKJIa/laHH: MOYJINBICTIO
MOBTOPHOTO CKJIaIaHHS
0...34 F HE33/10BUIBHO 3 HE 3apaxO0BaHOHO 3
000B’SI3KOBUM MTOBTOPHUM 000B’ I3KOBUM
BUBYCHHSM JUCIUIITIHI MOBTOPHUM BHBUYEHHSIM
JTUCHUILIIHA

19



11. MeToauuHe 3a0e311e4eHHA
MeToanuHi BKa3iBKH 10 BUKOHAHHS NMPAKTUYHUX POOIT.

1. MeToauyH1 BKa31BKU 10 BUKOHAHHS MPAKTUYHOTO 3aHATTS HA Temy: «DyH
KI[IOHAJIbHUWA ~aHalli3 CHUCTEM aBTOMATHUYHOTO KEPYBaHHS arpompOMHCIOBOTO
KOMILJIEKCY.».

2. MeroauuHi BKa3iBKM JI0 BUKOHAHHS IPAKTHYHOTO 3aHATTS Ha TEMY:
«CxknamanHs audepeHIialbHUX PIBHSHb 1 BU3HAYCHHS TepeaTOYHUX (PYHKIIN Te-
XHIYHHUX 3aC001B aBTOMATH3AI1».

3. MeroauuHi BKa3iBKM JI0 BHUKOHAHHS IPAKTHYHOTO 3aHATTS Ha TEMY:
«CTPYKTYpHI aITOPUTMIYHI CXEMH CUCTEM aBTOMAaTHUYHOTO KepyBaHHs Ta MpaBHIIa ixX
IIEPETBOPCHHSY.

4. MeTonuuHi BKa3iBKH JI0 BUKOHAHHS MPAKTHYHOTO 3aHATTS Ha Temy: «Bu-
3HAYCHHS MMepeaaTOUYHUX (PYHKIIA CHCTEM aBTOMAaTUIHOTO KEPYBAHHS.

7. MeroauuHi BKa3iBKM JI0 BUKOHAHHS MPAKTHYHOTO 3aHATTS Ha TEMY:
«CuHTe3 CHCTeM aBTOMATUYHOTO KePyBaHHS.

MeToanyHi BKa3iBKH 10 BUKOHAHHSA J1a00pPaTOPHUX POOIT.

1. Meroau4Hi BKa3iBKH JI0 BUKOHAHHS Ja0OpATOPHOTO 3aHATTS HA TEMY:
«JlocmimkeHHS 4acOBUX XapaKTEPUCTUK €JIEMEHTAPHUX JUHAMIYHUX JTAHOK).

2. MertonuuHi BKa3iBKM /10 BUKOHAHHS J1aOOpaTOPHOTO 3aHATTS Ha TEMY:
«JlocmimKeHHS YaCTOTHUX XapaKTEPUCTUK CJIEMEHTAPHUX JUHAMIYHHUX JTaHOK.

3. MeronuuHi BKa3iBKM /10 BUKOHAHHS JaOOPATOPHOTO 3aHATTA Ha TEMY:
«JlocmimkeHHs CTIMKOCTI CHUCTEM aBTOMATHYHOTIO KEpyBaHHS 3a JIOMOMOTOI0 4ac-
TOTHUX KPUTEPIiBY.

4. MeroauuHi BKa3iBKA J0 BUKOHAHHS JAOOPATOPHOTO 3aHATTS Ha TEMY:
«JlochimxeHHs SIKOCT1 JIHIMHUX CUCTEM aBTOMAaTUYHOTO KEPYBaHHS Ha MEPEXiTHUX
pexKUMax».

5. MertonuuHl BKa3iBKM /0 BHUKOHAHHS JTA0OpPATOPHOTO 3aHSATTS HA TEMY:
«JlocnmimKeHHsT 4aCOBUX XapaKTEPUCTHK IMITYJIbCHUX CHUCTEM aBTOMATHUYHOTO Ke-
PYBaHHS.

6. MeTtonuyHi BKa3iBKM 0 BUKOHAHHS J1aOOpaTOPHOTO 3aHATTS Ha TEMY:
«JlocmimKkeHHs CTIMKOCTI IMITYJIBCHUX CUCTEM aBTOMATHYHOTO KEPYBaHHS».

7. MeronuuHi BKa3iBKM /10 BUKOHAHHS J1aOOpaTOPHOTO 3aHATTS HA TEMY:
«JlocnmimKeHHS YacOBHX XapaKTEPUCTHK HEJIHIMHUX CHUCTEM aBTOMATHYHOTO Kepy-
BaHHS.

MeToau4Hi BKa3iBKM 10 BUKOHAHHSA iHAIBIIYaJbHOI0 3aBIaHHS.
1. MetoauuHi BKa3iBKM 10 BUKOHAHHS 1HAIBIyaJbHOTO 3aBJaHHS Ha TEMY:
«DyHKIIOHAJILHUM Ta TMHAMIYHUN aHaITI3 JTIHIMHUX CTAlllOHAPHUX JIETEPMHOBA
HUX CHCTEMH aBTOMAaTUYHOTO KEPYBaHHS.
2. MeToan4yHi BKa3iBKM 10 BUKOHAHHS 1HJIBIAYaJlbHOTO 3aBIaHHSA Ha TEMY:
«DyHKIIOHAIbHUNA Ta JWHAMIYHUWA aHaMi3 IMIIYyJIbCHUX CHUCTEMU aBTOMATHYHOIO
KEPYBaHHS».
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12. PexomMengoBaHa JiTtepaTtypa
1. Jlykuntok M.B. Texniuni 3acob6u aBromaruzaiii / M.B. Jlykuntok, B.IL

Jlucenko, B.€. Jlykin, A.M. I'mankuii, C.A. IlIBopoB, A.A. PyneHcekuii, A.A.
3aBeptkid. — Hiskun.: Bungasens I1I1 JIucenko M.M., 2018.- 455 c.
2. Jlucenko B.I1. OcHoBu aBTOMAaTHWKHU. [IiIPYKYHUK I CTYJAEHTIB BHUIIUX

HaBuanbHUX 3aknanis/JIucenko B.I1., Pemetiok B.M., [{urynsoB 1.T., UepHaumienko
€.B. - K., BePrint, 2021. — 557 c.

Kpurepii o1liHKH 3HAHb CTYJAEHTIB.
SAIIUTAHHA 10 3AJIIKY

1. o Take «xepyBaHHI» SIK mpoiec?

2. Benuuuna, SIKOIO Kepye CHCTEMa aBTOMAaTUYHOIO KEPYBaHHS: IO 1€ 3a
napameTp?

3. JlilficHe 3HaYeHHS KEPOBAHOT BEJIMYMHH: 1110 1€ 3a TapameTp?

4. 1o Take 3amaBajbHa mis?

5. SIxi aii Ha cUCTeMY KepyBaHHS HaJleXaTh O KOPUCHUX CUTHAJIB?

6. SIxi aii Ha cuCTeMy KepyBaHHS BIAHOCATH 710 30ypeHb?

7. SIxi 30ypeHHs BBaXaIOThCsI OCHOBHUMH Ta SIK1 IPYTOPSAHUMU?

8. Illo Take curHam HEY3roJ)KEHOCTI B CUCTEMI Ta SIKUM YMHOM HOTO ojep-
xKatu?

9. IIlo po3yMitoTh miJ1 00'€KTOM KepyBaHHs?

10. SAxuM TeXHIYHUM yCTaTKyBaHHSIM € CUCTEMa aBTOMAaTUYHOTO KEPYBaHHS?

11. Ha3BiTh (yHKIIOHANBHI €JIEMEHTH CHUCTEMH aBTOMATUYHOI'O KEPYBaHHS,
SIK1 € HEOOX1THUMHU?

12. SIx1 pyHKIIOHAJIBHI €JIEMEHTH Jal0Th 3MOTY MOKPAIIUTH XapaKTEPUCTHKU
CUCTEMHU aBTOMATUYHOTO KEPYBAHHS?

13. TlosicuiTe ¢yHKIIT KepyBaHHA 1 Ha3BiTh (YHKIIOHAJIBHI 3ac0o0H, IO
BUKOHYIOTb 111 (PYHKITIi.

14. Pyuyne xepyBaHHS, aBTOMaTH30BaHE KEPYBAaHHs, aBTOMAaTHYHE KEPyBaHHS.
[TosicHITh cyTh IUX (P1IIOCOPCHKUX KATETOPIi.

15. TlosicHITH PI3HUIIO MK TPU3HAYEHHSIMH CHCTEMOIO aBTOMATHYHOTO
PETYIIIOBaHHS 1 CUCTEMOIO aBTOMAaTHYHOT'O KEPYBaHHSI.

16. SIxi cxemMu B aBTOMATHUIll 3aCTOCOBYIOTHCS MJI OMUCY POOOTH 1 JOC-
JHKCHHS aBTOMAaTHIHUX CUCTEM?

17. Slxum nokymeHTOM BU3Ha4yaeThes BUA 1 Tun cxem CAK?

18. 3a SKMM JOKYMEHTOM BHM3HAYAIOTHCS MOHATTS: CXE€Ma, BUJ CXEMH, THUII
cxemu?

19. 1110 € OCHOBHUMM CKJIaJIOBUMH CXEMHU?

20. o € eneMeHTOM CXEeMH Ta MPUCTPOEM CXEMU?

21. o € mmdpom cxemu? SK MO3HAYAIOTHCS BHJ Ta THUN cXemMu? Po3miu-
bpyiite mudpu cxem: E2, '3, T12.

22. Slk BU3HAYA€THCS MOHATTA «(PYHKIIIOHAIBHA CXeMa CUCTEMU»?

23. Sk rpadiuHO BigoOpakaeThcs PyHKITIOHATBHA CXeMa CUCTEMHU?
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24. Sk ckinactu (YHKIIOHAJBHY CXEMY €JEMEHTA, MPUCTPOI0, CUCTEMH aB-
TOMATUYHOTO KEPYBAaHHS?

25. Ski yMOBHI MMO3HAYEHHS 3aCTOCOBYIOTHCS IIPU BUKOHAHHI ()YHKITIOHATBHUX
cxem?

26. [TosACHITH CyTh IOHATTS IIPUHITUIIOBA CXEMay?

27. 1o € miacTaBoro sl PO3POOKH MPUHITUIIOBOI CXEeMU?

28. [IpyHIIMIIOBA €JIEKTPUYHA CXeMa: IO e 3a cxema?

29. llopmaiiTe CyTTEBICTh CHIAKYBAJIBHOTO aNTOPUTMY (PYHKIIIOHYBaHHS CHC-
TEMH KEpyBaHHSI.

30. TTosicHiTP METOAMKY CKIaAaHHS TUGEPEHLIMHOTO PIBHSIHHS TEXHIYHOTO
3ac00y aHAJTITUYHUM CITIOCOOOM.

31. B yoMy monsirae CyTHICTb ifeamizallii KapTHHH (PI3UYHHX MPOIECIB, IO
MPOTIKAIOTh B TEXHIYHOMY 3aco0i aBTOMaTH3arlii, Mpu CKJIaJAaHHI Horo audepeH-
I[1aJIbHOTO PIBHSHHS?

32. 3a [0MOMOror SKMX METOIIB 3JIMCHIOETHCS JIiHeapu3allisl HENHIHHUX
nudepeHIliaTbHUX PIBHSIHB TEXHIYHUX 3aC001B aBTOMATUKU Ta 00’ €KTIB?

33. B yomy nosisirae CyTHiCTh rpad0aHaITHYHOTO METOTY JliHeapu3aIii?

34. B yomy mnoJisirae CyTHICTh aHAJIITUYHOTO METOTy JiIHeapu3allii?

35. ki dopmu 3anucy audepeHIiaIbHUX PIBHSIHb TEXHIYHHUX 3aC001B aBTO-
MaTHKHU Ta 00’ €KTIB 3aCTOCOBYIOTHCS B T€OPii aBTOMAaTUYHOTO KEPYBaHHS?

36. B sxux gopmax 3anucy nmogaHi piBHSIHHS

dy(t) B .
T ~at + y(t) = kx(t);

(Tp + 1)y(1) = kx(V);
(Ts + 1)Y(s) = kX(s)?
37. SIkmio mMaeMo 300paxkeHHs 3a JlarmacoM 3MmiHHOT Buxoay Y(S) ¥ 3MiHHOI
Bx0y G(S) TeXHIYHOTO 3aC00y aBTOMATHKH YU 00 €KTY, TO BUPA3

W(s) = %

Ha3uBaeThes 777 B onepatopHiit hopmi?

38. fxki 3amaui B Teopii aBTOMAaTUYHOTO KEPYBaHHS MOXHA BHUPILIUTH SKIIO
BlIoMa TepeaaroyHa (yHKLIS TEXHIYHOTO 3aco0y aBTOMAaTHKU YU 00 €KTy M 300-
pakeHHs 3a JlarmmacoM BXigHOT 3MiHHOI?

39. SAxuMu mapaMeTpamMu TEXHIYHOTO 3ac00y aBTOMATHKU BU3HAYAETHCS HOTO
nepeaaroyHa GyHKIis?

40. Yu icHye 3aJeXKHICTh MEpeNaTO4HOi (YHKIT TEXHIYHOTO 3aco0y aBTO-
MAaTHKH BiJ HOTO BX1JHOTO CUTHAIY?

41. Sk Ha3UBA€ETHCS 3HAMECHHHK TTepeIaTOYHOT (QyHKITI1?

42. 1llo € xapakTepuCTUYHUM PIBHSAHHIM TEXHIYHOTO 3aC00y aBTOMATHKHU YU
00’exTy?

43. 1lo € momrocamu nepeaaTouHol PyHKIII?

44. [1lo € HyAsIMU TIepenaTOYHOI PYHKITIT?
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45. Sk HazuBaeThcs Gopma 3amucy IepenarodHoi QyHKINT moAgaHol y Takui
crocio

W(s) = by P" +by P 4+ by p+D, 2
a, pn 'i'an—lpn_1 teet+apt+a,

46. Sk Ha3uBaeThcs Gopma 3amucy IMepenaroyHoi GyHKIT MoJaaHoT y TaKkui
crocio

bmﬁ(s—zj)

W(s) = ——~——?

n

anH(s_ﬂ“i)

47. B yomy mossirae Ge3mocepeHiil 3B’ 130K MK MepeaTOuHO0 (YHKITIEO 1
auQepeHiiaJbHIM PIBHIHHSIM TEXHIYHOTO 3aC00y aBTOMATHKU YH 00’ €KTY?

48. Ha3BiTh BUJIM YACOBUX XapPaKTEPUCTHUK U MOSICHITh X CYTHICTb.

49. Ski crocoOu OTpUMaHHS YacCOBUX XapaKTEPUCTHUK ICHYIOTh B TEOpii aB-
TOMATUYHOTO KEPYBaHHS?

50. TlosicHITH CYTHICTH AHAJITUYHOTO CHOCOOY BHU3HAYEHHS W PO3PAXYHKY
YaCOBHUX XapaKTEPUCTHK TEXHIYHUX 3aC001B aBTOMATHUKH.

51. IlosicHITH CYTHICTH ONEPATOPHOTO CHOCOOY BU3HAYEHHS M PO3PAXYHKY
YaCOBHUX XapaKTEPUCTHK TEXHIYHUX 3aCO01B aBTOMATUKH.

52. SIki KOMIT'IOTE€pHI TEXHOJIOTIi ICHYIOTh Ui BH3HAUYCHHA W PO3PaXyHKY
YaCOBUX XapaKTEPUCTUK TEXHIYHUX 3ac001B aBTOMATUKH? JlaiiTe MOsICHEHHS.

53 B yomy nossirae mpakTUYHA [IHHICTh YaCOBUX XapaKTEPUCTHK?

54. TlepexinHa (yHKIIS 1 TEepexiHa IMITyJIbCHA (DYHKIIS: IO € PI3HULEIO 1
3B’SI3KOM M1>K HUMU?

55. [Ilo po3yMilOTh MiJ YAaCTOTHOI XapaKTEPUCTUKOIO TEXHIYHOTO 3aco0y
aBTOMATHUKU?

56. HaspiTh MeTOmH, SKi JalOTh 3MOTY JICTaTH YaCTOTHI XapaKTEPHCTHKH.
HaBenith iX KOPOTKY XapaKTEPUCTHUKY.

57. Ha3BiTh nuisgxu, sKi Jar0Th 3MOTYy OTPUMAaTH KOMIUIEKCHY YacTOTHY Iie-
penaTouny (QpyHKIO.

58. BusHauTte BUIM YaCTOTHUX XapaKTEPUCTHUK.

59. Buknanith METOANKY PO3PaXyHKY U MOOYIOBU YaCTOTHUX XapaKTEPUCTHUK.

60. [1{o po3yMitOTh MiJ CTPYKTYPHOIO CXEMOIO aBTOMATUYHOI CHUCTEMH?

61. 3a AKUMU IIJIIMA BHUKOPHUCTOBYIOTHCS CTPYKTYpPHI CXEMH aBTOMATHYHHUX
cucTem?

62. Uomy BigmoBigae 3amiHa 3’€THaHHS JaHOK OIHIEIO JIAHKOIO 3 C€KBIBAJICH-
THOIO TIEpeAaTOUHO0 QYHKIIIE0?

63. HaBeniTh HalmpOCTIITi CXeMU 3’€THAHb JJAHOK B CHCTEMax aBTOMaTHIHOTO
KEepyBaHHSI.

64. SIke 3’e€xHAHHS JIAHOK € ITOCIIJOBHUM?

65. Ilepenarouna QpyHKIlIA 3’€THAHHS JAHOK BU3HAYAETHCS BUPA3OM:

n
W(s) = zWi (S) . SIkoMy 3’eTHAHHIO TAHOK BiATIOBIA€ I MepefaToyHa (yHKITisA?
i=1
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66. SIke 3’eHaHHS JAHOK € TapajeIbHUM?
67. I[lepenarouna ¢hyHKIlis 3’€THAHHS JTJAHOK BU3HAYAETHCSI BUPA3OM:

n
W(s) = H W (S) . SIxomy 3’€e/THAHHIO JTAaHOK BifTIOBifa€ I MepefaTodHa (yHKITis?
i=1

68. flke 3’eHAHHA JAHOK € 3yCTPIYHO-TIApATICITbHUM?
69. [lepenaTrouyna ¢hyHKIliS 3’€THAHHS JTAHOK BU3HAYAETHCSI BUPA3OM:
W (s)

W(s) = . SIkoMy 3’€ITHAHHIO JIAHOK BIAIMOBIIAE 118 riepeaaTouna GyHK-
() 1+ W, (S)W, (5) y3’en JMOBIIA€ IS TIepet by

70. Tlepenarouna ¢yHKIIisg 3’ € JHAHHS JAHOK BU3HAYAETHCA BUPA30M:
W, (8)
1-W, ()W, (s)

W(s) = = SkoMy 3’€qHAHHIO JIAHOK BIJIMIOBIZA€ IS TIEpPEeIaTOYHA
byukIia?

71. T1osICHITH CYyTHICTh MIOHATTS «IIEPEXPECH1 3B SI3KH .

72. SIxi mpaBina iCHYIOTh JIJIs1 YCYHEHHS IEPEXPECHUX 3B S3KiB?

73. TIosICHITH CYTHICTh TIOHATTS «IIEPEXPECH] 3B SI3KHU .

74. SIk1 mpaBIa ICHYIOTb JIJISl YCYHEHHS MEPEXPECHUX 3B’ A3KIB?

75. SIk ogepKaTh XapakKTEPUCTUYHE PIBHSIHHS aBTOMATUYHOI CUCTEMU?

76. Sxi xpuTepii OLIHKH CTIHKOCTI aBTOMaTHYHHUX CHCTEM HallekaTh 0 Jac-
TOTHUX?

7'7. SIk ckiacTH XapaKTepUCTUYHHM BeKTOp MuxaiinoBa?

78. SIlkuM YMHOM MOKHA OTpUMAaTH KpuBY (roporpad) Muxaitnosa?

79. SlkuM 3HaYEHHSIM JOPIBHIOIOTH CKJIAJIOBI XapaKTEPUCTUYHOTO BEKTOpa
Muxaitnosa npu w =0 i @ = 00?

80. 3a sskuM BHpa30M BU3HAYAETHCS KyT MMOBOPOTY rojorpada Muxaitnona?

81. SIx oOIIHWTH CTIHKICTh 3aMKHYTOi aBTOMATHYHOI CHCTEMH 3a KPHUTEPiEM
MuxaiinoBa?

82. SIx OLIHWTH CTIMKICTH PO3IMKHYTOI aBTOMATUYHOI CUCTEMH 3a KPUTEpPiEM
Muxaiisniosa?

83. Ak dhopmymroeTbest kKpuTepii criikocTi Muxaiinosa?

84. YoMy n0oBXXMHA XapaKTEPUCTHYHOTO BeKTOpa MmuxaiaoBa Mpy 3MiHI @ BiJl
0 1o « BimMminHa Bifg 0?

85. 1o € ocobnuBicTIO KpUTEpiro cTifikocTi HatikBicTa?

86. Sxuit BUpa3 € HEOOXITHOI W JOCTaTHHOIO YMOBOIO CTIMKOCTI 3aMKHYTOT
cucreMu?

87. Sx cknactu ¢yukmito HakBicta mpu HasSBHOCTI MepenaToyHOl (PYyHKINT
PO3IMKHYTOI cuCTEMU?

88. Ak dopmymnroeTscs KpuTepiit ctidikocTi HaitkBicTa juisi BUManKy CTIHKO1
PO3IMKHYTOI CUCTEMU?

89. lllo Take rpannyHui KoediieHT niacuieHHs (nepenayl) Kyp aBTomMmaTH4HO1
CUCTEMHU?
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90. flkuM 4yMHOM 3a AOMOMOroI0 KpuTepito HaiikBicTa MOKHA BU3HAUUTH Kip
aBTOMATUYHOI CUCTEMHU?

91. 1o Take rpaHUYHUMN Yac 3aMi3HEHHS Trp ABTOMATUYHOI CUCTEMU?

92. SIkuM 4YMHOM 3a JIONIOMOTOK KpuTepito HailikBicTa MOXXHa BU3HAYUTH Trp
aBTOMATUYHOI CUCTEMHU?

93. 3amacwu cTiiikocTi aBTOMaTH4YHOI cuctemu. 1o 1e 3a moHsITTS?

94. Yomy nopiBHIOE 3amac cTikkocTi 3a MoayiemM AlL(w;) y peadpbHHX aBTO-
MaTHUYHUX CUCTEM?

95. YoMy mopiBHIOE 3amac CTiMKOCTI 3a MoxyneM A@(w,,) y peasbHUX aBTO-
MaTHUYHUX CUCTEM?

96. IlosicHITH TOHSTTS paIliOHAJIbHE 3HAYCHHS KoedillieHTa MmiacuiaeHHs (IIe-
penadi) Kpyyy 1 TpaHUYHE 3HAYCHHS Yacy 3aMi3HEHHS 7/ ABTOMATHYHOI CHCTEMU?

97. Ha3pith TUMOBI a00 HaWOULIBII HECHPUATIUBI BXIAHI Mii, SKI 3aCTOCO-
BYIOTbCS JJI1 OTPUMAHHS TEPEeXiHUX XapaKTEPUCTHUK CHUCTEM aBTOMAaTUYHOTO Ke-
pyBaHHSI.

98. Sk Ha3MBaeThCS peakIlisi CUCTEMU Ha OAMHUYHY CTYIEHEBY IO TpHU
HYJIbOBHUX MTOYATKOBUX YMOBaX?

99. 3a KO0 JMHAMIYHOIO XapaKTEPUCTUKOI 3BUYAWHO OLIHIOETHCS SIKICTh
MPOIIECiB KepyBaHHs (PETyJIIOBaHHS) aBTOMAaTUYHUX CUCTEM?

100. 3a gkuMHU TMOKa3HMKAMH OIIHIOETHCS SAKICTh MEPEXiTHUX MPOIECIB B
CHUCTeMaxX aBTOMAaTUYHOTO KepyBaHHS?

101. Ha3BiTh MeTOH, IO JAIOTH 3MOTY OJEpKaTH MEPEXiAHY XapaKTePUCTUKY
CHUCTEMH aBTOMAaTHYHOTO KEPyBaHHSI.

102. Yn icHYIOTh KOMIT IOT€pPHI TEXHOJIOTI], 10 JAl0Th MOKJIMBICTh OJCpPKATH
nepexigHy XapaKTepPUCTUKY CUCTEMH aBTOMaTHYHOTO KEPyBaHHs?

103. Axmo icHYIOTh KOMIT FOTEPHI TEXHOJOTIi, M0 Jaf0Th MOXJIMBICTH OJIe-
pKaTH TMEpexiiHy XapaKTepUCTUKY CUCTEMU aBTOMATHUYHOIO KEPYBaHHSA, TO SIKHIM
orepaTop BIATBOPEHHS BX1AHOI Mii Tpeba MaTH B TaHOMY BUTIAIKY?

104. Axum 4MHOM MO>KHA MPUOJM3HO BU3HAYMUTH 4Yac PEryJtoBaHHS, abo dac
KOJIMBAJIBHOTO MEPEX1IHOTO Mporiecy?

105. [MosicHITh (Hi3UYHY CYTHICTB Yacy pPeryIrOBaHHS.

106. SIx BU3HAYAETHCA MEPEPETYIIOBAHHS 32 Yac MepPeXiHOro Mpoiiecy?

107. B skiit (GyHKIIOHAIBHINA 3aI€KHOCTI 3HAXOJATHCS CTaTUYHA TIOMMIIKA i
KOE(DIIIEHT MiICUJIEHHS PO3IMKHEHOI CUCTEMHU?

108. SIx Ha3WBaeThcs ycTaleHa TOMMIKAa BIATBOPEHHS 3HAIOUOl 1ii, fAKa
3MiHIOEThCA 3a 3akoHOM J(t) = go-1(1)?

109. SIx Ha3WBaeThcA ycCTajleHa TOMMIKAa BIATBOPEHHS 3HAOUOl 1ii, fAKa
3MIHIOETBCS 3a 3akoHOM ((t) = Vt-1(1)?

110. SIx Ha3uBa€ThCs yCTalleHa MOMMJIKA BIATBOPEHHS 3HAKOUYOI [ii, sKa 3Mi-

2
HIOEThCS 32 3akoHOM ((t) = %-l(t)?

111. Sk Ha3uBaIOTHCS CUCTEMH ABTOMATHUYHOI'O KEPYBAHHS, B AKUX CTaTHYHA

MMOMUJIKA BIITBOPEHHS 3a]1at0401 JT1i IOPIBHIOE HYJIIO?
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112. Tligumenns nopsiaky actatuzmy CAK mogimninye 4u moripiiye sSIKiCTh
NepexiAHOTO MPOIIECY B CUCTEMI?

113. V 4yoMy moJisiraroTh OCHOBHI BIIMIHHOCTI JMCKPETHHUX CHUCTEM BiJ 0e3-
nepepBHUX?

114. Jlaiite knacudikamito imnyiabcHuX CAK 3a BugamMu Moaysisiii.

115. BkaxxiTh OCHOBHI I€peBarv iIMIyJIbCHUX CUCTEM HaJl 0e€3MEPEPBHUMH.

116. o Take IMOyJIbCHUM €IEMEHT 1 SKUMH MapamMeTpaMu BiH XapaKTepH-
3y€eTbCsi?

117. Sk monmaeThCcsi peanbHUN IMIYJIBCHUN €IEMEHT NP MaTeMaTUYHOMY
OTMHCaHHI IMITYJIbCHUX CUCTEM?

118. IIlo Take ekCTPanoISITOpP HYJILOBOTO TOPSIKY?

119. JladiTe Bu3HaueHHsS peuriTyactoi QyHKIii. UnM BOHA BiAPI3HAETHCS Bif
Oe3mepepBHOi?

120. TTosICHITh MOHATTS «3MiIIEHA penriTyacta QYHKITIS.

121. HaBeniTh OCHOBHI (hopMyJId TUCKPETHOTO NepeTBopeHHs Jlamaca.

122. Illo Take z-mepeTBopeHHsA? YoMy BOHO IpHAATHIIIE I JOCITIIKCHHS
IMITYJIbCHUX CUCTEM, aHDXK AUCKpETHE nepeTrBopenHs Jlarmaca?

123. BkaxiTh OCHOBHI BJIaCTHBOCTI Z-TIEPETBOPCHHS.

124. Slxk Bu3HayaeThCcs mepenaTouyHa (QyHKIIS PO3IMKHYTOI 1 3aMKHYTOI 1M-
IIyJIbCHUX CUCTEM?

125. Sk y Matlab 3agatu nepenarouyny QyHKIFO HENEpepBHOI YaCTUHU CHC-
Temu?

126. Sk y Matlab otpumaT z-mepeTBOpeHHs 3aJaHOi HENEpepBHOI Iepe-
JTATOYHOI PYHKIIII?

127. s woro npusHauenudt Simulink?

128. SIxi ocHOBHI OJIOKH BXOIATH 10 ckiaay Simulink?

129. SIx cTBopuUTH poOOUE BIKHO MOJIE1?

130. SIx cTBOpUTH CTPYKTYPHY CXEMY MOjIe1?

131. Slxum 4MHOM 3a/1at0ThCS TTApaMETPU €JIEMEHTIB MOJEN1?

132. o po3yMmitOTh Tij MOHSATTSAM «YaCTOTHI XapaKTEPUCTHUKU IMITYJIbCHOI
CUCTEMI»?

133. Ha3BiTh BUJIM YACTOTHUX XaPAKTEPUCTHUK.

134. 3a sKOIO TEXHOJIOTI€I0 MOXKHA JICTaTH YacTOTHI XapaKTEepUCTUKU
IMITyJIbCHOI cUCTEMHU?

135. Tlpu ¢ikcoBaHOMY 3HAUCHHI YaCTOTH @ SK 300paXKye€ThCsl HA TIOMIMHI

% .
[Re* (@), j Im*(w)] xommiekcHuit koediuienT nepegaui W (z) =W " (e’™) ?
136. I1pu 3MmiHi YacTOTH @ SAK 300paxyeThest Ha mwiommHi [ Re™ (), j Im™ ()]
% .
KOMILIGKCHHH koedimienT mnepemasi W (z) =W (e'”™) i sk nHasuBaetbcs e
300pakeHHS?

137. Ha3BiTh OCHOBHI OCOOJMBOCTI YAaCTOTHHX XapaKTEPUCTUK IMITYJIbCHUX
CUCTEM, SIKI BUTIKAIOTh 3 BJIACTUBOCTEH IMIYJIbCHOI IEPEAATOYHOT (PYHKIIIi.
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138. UuM MOSCHIOETHCS HEMOXKIIMBICTh MPSMOIO 3aCTOCYBaHHS Jorapudg-
MIYHUX MacIITallB [JIsi PO3PaxXyHKy ¥ MOOyJOBH YaCTOTHUX XapaKTEPUCTHK
IMITYJIbCHUX CUCTEM?

139. 3a skux yMOB iMmIylbcHa 1 Oe3mepepBHa cUCTEMU OYIyTh EKBiBa-
JIEHTHUMU?

140. Y yomy cyTh W-IIEpETBOPEHHS 1 SIK BOHO 3aCTOCOBYETHCS JJIsi PO3PAXYHKY
IMITyJTBCHUX CHUCTEM?

141. Sk moOyayBaTu norapudMivHi XapaKTEpUCTUKH IMITyIbcHUX cuctem? Lo
TaKe MCceBAoYacToTa?

142. T1osCHITH MOHATTS «00JIaCTh HU3BKUX» 1 «00JIACTh BHCOKHX)» YacCTOT, SKI
3aCTOCOBYIOTHCS JUIsl cTiporteHoi mooymosu JIUX.

143. Tlpu skux yacrorax JIUX iMmynabCHOI cHCTeMH CHiBMaAalOTh 3 Yac-
TOTHUMU XapaKTepUCTUKaMU Oe3MepepBHOI CUCTEMH?

144, 3a nmormoMororw SKMX OMOCEPEJIOBAaHHUX KPHUTEPIiB 3M1MCHIOETHCS JOCIHI-

JOKEHHS CTIMKOCTI IMITYJIbCHUX CUCTEM?

145. SIlkuM 4MHOM MO>KHA 3pOOUTH BHCHOBOK PO CTIMKICTh iMITysibcHOI CAK
32 KOPEHSAMH ii XapaKTepUCTUUHOTO PIBHIHHS?

146. SIkuM YMTHOM Ha KOMIUIEKCHOI IIOMIHHI Z BiJOMBAETHCS BUPA3
z=e'"T =cosw, + jsinm, T ?

147. 1o € HEOOX1HOIO 1 JOCTATHBOIO YMOBOIO CTIHKOCTI iMITynbcHOT CAK?

148. TlosCHITH TEXHOJIOTIIO IOCHIIKCHHS CTIMKOCTI IMITYJILCHHUX CHCTEM 3a
kputepiem ['ypsina.

149. ChopmymroiiTe KpuTepiit cTiikocTi ['ypBila s IMITy IbCHUX CUCTEM.

150. TTosICHITP TEXHOJOTII0 TOCIHIKEHHS CTIHKOCTI IMITyJIbCHHUX CHUCTEM 3a
KputepieM Muxaiiosa.

151. ChopmymroiiTe KpuTepiit cTiikocTi ['ypBila s IMITy IbCHUX CUCTEM.

152. TIosICHITP TEXHOJOTIIO JOCHIKEHHS CTIHKOCTI IMITYJIbCHUX CHCTEM 3a
kputepiem HaiikBicra.

153. ChopmymroiiTe KpuTepiit cTiikocTi ['ypBila s IMITy IbCHUX CUCTEM.

154. Y 3aMKHEHOI IMITyJIbCHOI CUCTEMI1 KOO 3aJIEKHICTIO 3B’ s13aH1 MIXK CO00I0
noxuOKa Bijl 3a1a10401 il £, (t) i 3anaroua xis g(t)?

155. V 3aMKHEHOI IMITyJIbCHOI CHCTEMI1 KOO 3aJI€KHICTIO 3B’s13aH1 MK COO0I0
noxuoOKa Bij| 30yproroyoi aii ¢, (t) 130yproroua mis f(t)?

156. ¥V 3aMKHEHOI IMITYJIbCHOI CHCTEMI1 KOO 3aJ€KHICTIO 3B’s13aH1 MK 00010
noxuOka ¢(t)Bix 3amarouoi g(t) i 30yprorouoi f(t) mii.?
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157. Bxinua i 3MiHIoeThes 3a 3akoHoM ((t) = At?, ne A = const. ITpu sikomy
3HAa4YeHHI MOPAIKA acTaTU3My V cucTemMa OyJie MaTh HyJIbOBY MOXHOKY BiJ 3a7at040i
mi?

158. flka Teopema 3aCTOCOBYETHCS Il OOUMCIICHHS CTaja0l MOXUOKHU?

159. Ik oOuucIUTH CTally MOXKMOKY CUCTEMH 3a 3a1ar0uoio aieto mpu f(f) =07?

160. Ha BXiJx 3aMKHEHOI IMITyJIbCHOI CHCTEMH IOJA€ThCs mocTikHa mis g(t) =
902
z-1
nosodicenHAM (3amucaTy aHaJITUYHUN BUpa3)?

11. Ha BXix 3aMKHEHOT IMITyJIbCHOT CHCTEMH TOJA€Thes 3afaroua ais g(t)= git,

0,7,2
(z-1°
JOPIBHIOE CTaJIa NOXUOKA cucmemu 3a wieuoxkicmio (3alMcaT aHaITHYHUN BUpas)?

162. Ha Bxing 3aMKHEHOI IMIYJbCHOI CHCTEMH TOMA€ThCS 3ajaroua s, sKa

gol(t), z-306paxenns sxoi G(z) = . YoMy JOpIBHIOE CTajla noXubKa cucmemu 3a

AKa JHIHHO 3aleXWUTh Bix vacy, Z — 300paxeHHs sxoi G(Z)= Yomy

. o 2
3MiHIO-€TBCS 3 MOCTIHHMM mpuckopeHHsM, Tooro 9(t) =g,t°; z-306paxenns

2

g(t) = gzt2 mae ug G(2) = %%-qOM}I JOPIBHIOE CTalla nOXUOKa cucmemu
3a npuckoperHam (3anucaTi aHAIITUYHUN BUpa3z)?

163. [lo TpeGa 0OUMCANTH AJIst PO3PAXYHKY CTAIOT TOXUOKHU CUCTEMU?

164. SIxum crtocoOoM MOKYTh OyTH 00UnCIIeH1 KOe(DIilliEHTH MTOXUOKHU?

165. SlkuMu MOKa3HUKAMH OIIIHIOETHCS AKICTh IMITyIbcHUX CAK B mepeximHux
nporecax?

166. ¥ sxwuii coci6 MOKHA BU3HAYUTH MOKA3HUKH SKOCTI IMITyJIbCHUX CHUCTEM
B MEPEXI1JIHUX TpoIecax?

167. l1lo Take mepexigHa XapaKTEPUCTHKA IMITYIbCHOI CUCTEMU?

168. Y sixwmii crmociO MOKHA OTPUMATH MEPEXiTHY XapaKTEPUCTUKY?

169. Sk 3a mepeximTHOI XapaKTEPUCTUKOIO MO)XKHA BH3HAUWUTH 4Yac pery-
JIFOBaHHS?

170. Sx 3a mepexiIHOI0 XapaKTePUCTHUKOI0 MOXKHA BH3HAYUTH TIEpepe
T'yJIOBaHHS?

171. Slxkum 4rHOM 3B’si3aHi MK CO0OI0 Z-300pakKeHHS BUXIJIHOI 3MIHHOI M-
MyJIbCHOI CUCTEMHU 1 %KaJarodoi Mii (3BaNUIINTh AaHAIITUYHUN BUpa3)?

172. SIlxkumu crioco0aMu MOXKHA BU3HAUUTH OPUTIHAI 32 HOTO Z-300payKeHHAM?

173. sIk y Matlab B dopmi tf mpencraButu mepenatouHy (QyHKIIi0 Oe3re-
PEPBHOI YaCTUHH IMITYJIbCHOT CHCTEMH?

174. 3a momomMororo sikoro omeparopa cepemosuina Matlab moxxna mepe-
TBOPHUTH S-300pa’KE€HHS MepeAaTOYHOI (PYHKIIIi CUCTEMHU Y Z-300pa>KEeHHA?

JlekuiiHuii maTepian

Jekuyisa Nel
Beryn. 3araabHsi Bigomocri.
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Tema 1. DyHKIIOHAJIBLHUHA aHAJII3 ABTOMATHYHUX CHCTEM
Beryn

Jucrumiina «OCHOBM aBTOMATHKW» BUBYAETHCS BIIPOJIOBIK OJTHOTO
cemecTpa.
Ha nucuurutiny BigBeIEHO:

Ha JIEKIT 38 rox.;

Ha JlabopaTopHi 3aHATTS 38 ron.;

Ha CaMOCTIMHY poOOTy 32 ron.;

3BITHICTB 32 TUCIUILIIHA  3aJliK

Buknanaui:

uryaboB IBan TuX0HOBHY, JOICHT, KTH, JOLEHT

Huuropceskuii FOpiii JIeoHTiHOBHY, aCUCTEHT

Jimepamypa

1. l'onoBinckkuit b. JI. Teopis aBTOMaTHYHOTO yHpaBiIiHHS: HaBy. 11o10. / b. JL.
I'onosincekui, 10. B. Hlypy0, B. I1. JIucenko. — K.: Bug. Llentp HYBill Ykpainu,
2012. — 240 c.

2. Jlucenko B. I1. OcHoBu aBTOMaTHKH: Teopis 1 npakTuka (4. 1): B. I1.
Jlucenko, B. M. Pemetiok, 1. T. LlurynasoB. — K.: OcBita Ykpainu, 2012. — 540 c.

3. llonosuu M.I'., Kosanvuyx O.B. Teopis aBTOMaTuyHOTO KepyBaHHs. — K.:

KHYT/, 2007. — 408 c.

[lin asmomamu3ayicto O010TEXHIYHUX OO'€KTIB 1 CUIbCHKOTOCTOIAPCHKUX
BUPOOHMYMX TMPOLIECIB PO3YMIEThCS 3aCTOCYBAHHS ABTOMAaTHYHUX 1 aBTO-
MaTH30BaHHUX MPHUCTPOIB 1 CUCTEM JIJIsI TOBHOTO a00 YaCTKOBOTO 3BUILHEHHS JIIOUHU
B1Jl BUKOHYBAHOI HUM pOOOTH IO KEPYBAHHIO 1 KOHTPOJIIO MPU OTPUMaHHI, 00poOiii,
nepeaadi 1 BAKOPUCTaHHI €Heprii, MaTepiaiiB, iHpopmariii 1 1H.

Aemomamu3zayia — OIUH 3 OCHOBHHMX HampsIMIB HayKOBO—TE€XHIYHOIO
nporpecy. MexaHnizailis 1 aBToMaTu3allisi CUIbChbKOr0 rOCHOJAapCTBa MiABHUILYE MPO-
OYKTUBHICTH Tpalli, CIPHUSIIOTh 30UIBIIEHHIO BUITYCKY CLIBCHKOTOCHOIAPCHKOI Mpo-

OyKIii, 3pocTanHio ii sikocTi. L{i mpounecu TicHO 3B'A3aH1 13 3aCTOCYBAHHSIM IHJTY-
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CTpiajbHO1 TEXHOJIOT1i BUPOOHHUIITBA B CUILCHKOMY TOCIIOAAPCTBI, BJOCKOHAJIECHHIM
MJIaHYBaHHS 1 KepyBaHHS. MalmHu, MeXaH13MH, KOMI'IOTePH, aBTOMATUYHI CHCTEMU
MOJIETIIYIOTh MPALlIo JIF0JIeH, MOKPAIlyt0Th YMOBH ITparli.
Oco0smBoCTi aBTOMaTH3allil CUIBCHKOTOCIIOAAPCHKUX
00'€KTIB KepyBaHHS

ABTOMaTH3allisl arporpoMHUCIOBOIO BUPOOHUIITBA B TOPIBHSIHHI 3 MPOMUC-
JIOBICTIO Ma€ 1 CBOi OCOOJIMBOCTI, SIKI 0OYMOBIIOIOTh CKJIAIHICTh BUKOPUCTAHHS BXKE
HAsSIBHOTO JIOCBIAY.

J1o HUX BITHOCSTHCS:

poboTa 3 GiojoriuHUMH 00'eKTaMH (POCIMHA, TBAPUHH i TOMy IOAiOHe). Ix
CTaH 1 pO3BUTOK MOKHA KOHTPOJIIOBATH HEMPSIMUMHU METOJIAMU;

BUPOOHMYI TPOLECU PO30CEPEIKEHI Ha BEJIMKHUX BIJCTAHAX, 3aJI€kKaTh BiJ
30HAJIBHUX 1 KJIIMAaTUYHUX YMOB, 1110 YaCTO MAlOTh CTOXAaCTUYHUN XapaKTep 3MIHU;

po0OTa yCTAaHOBOK B YMOBaX arpeCUBHOTO CEpEeAOBHUIIA (TBAPUHHUIIBKI (hepMH,
KOMIUICKCH);

po0oTa yCTaHOBOK B yMOBax IIMPOKOTO Jiala3oHy 30BHIIIHIX TeMIepaTyp,
BOJIOTOCTI;

HasBHICTh CHJIbHMX BI1Opalliii 1 3amuiIeHOCTI OOMEXY€E MOMXJIMBOCTI TMEpeHe-
CEHHS HasIBHOTO JIOCBIY 3 MPOMHUCIIOBOCTI B CLICHKE TOCIIOAAPCTBO;

OJTHOYACHUI KOHTPOJb BEIUKOTO 4YHCIa TapaMeTpiB, MPUUOMY pI3HUX 3a
(G13UYHOIO TTPUPOJIOIO 1 BIACTUBOCTAMHU. Y PsJll BUMIAJKIB HEOOX1THO KOHTPOIIOBATH
napameTpH, METOAN BUMIPIOBAHHS SIKUX II€ HE pOo3po0JIeHi;

HU3bKa KBaTi(iKallis 00CIyroByOUOro MepcoHaly.

3araJjbHi BizoMmocTi

ABTOMAaTHKa — Tally3b HAYKU 1 TEXHIKH, [0 OXOILUTIOE TEOPIt0 1 TEXHIUHI 3aco0U
CHCTEM aBTOMATUYHOTO KEPYBAaHHS MAIIMHAMH 1 TEXHOJIOTITYHUMU Tpoiecamu. Bona
BUHUKIA B XIX CTONITTI 3 MOSBOIO MEXaHI30BaHOTO BHPOOHHUIITBA Ha 0asi
OPSAWIBHUX 1 TKAIbKUX BEPCTATIB, MApOBUX MAIWH 1 1H., Kl 3aMIHWUIN PYIHY

npamo 1 Jajdd MOXJIMBICTh MHIABUIIUTH HOTro npoAyKTHBHICTH. Cdepa BIIIMBY
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ABTOMATUKU HAJ3BUYANHO BEJIUKA; BOHA MPAKTUYHO OXOIUIIOE BCI Tally31 HAPOJHOTO
roCIoapcTBa, Y TOMY YHCII arpapHy.

Tema 1. DyHKIIOHAJIBLHUHA aHAJII3 ABTOMATHYECKHUX CUCTEM
1.1. OcHOBHIi NOHATTHA TA BU3HAYEHHSI.
1.2. KoHcTpyKTOpChKA JOKYMEHTALlisl — CXeMH aBTOMATUYHHUX CHCTEM
1.2.1. ®yHKUioHAJBLHI cXeMH ABTOMATUYHHUX CUCTEM
1.2.2. TlpuHIUNIOBI cXeMH
1.3. Curnaju aBTOMaTHYHHUX CHCTEM
1.4, ®OyHKuioHAJbHI eJleMEeHTH ABTOMATUYHHUX CUCTEM

1.1. OcHOBHI IOHATTS TA BU3HAYEHHS.

KepyBanus, o0'ekT kepyBaHHsS, (QYHKIi KepyBaHHS, CIIOCOOM KepyBaHHS,
TeXHIYHUN KEpYyIOUHil NpUCTpid, aBTOMATUYHUI KEpPYyHOUHl NpPUCTpIHA, cUcTeMa
KEpyBaHHs, CHUCTE€Ma aBTOMAaTUYHOTO KEpPyBaHHS, CHUCTEMa aBTOMATHUYHOTO
pEryJIIOBaHHS, aBTOMAaTHU30BaHa CUCTEMa KepyBaHHS

ABTOMATHKA — TE€XHIYHA HayKa, SIKa PO3pOOIIOE TEOPIIO 1 NPHUHIMIMN MMO0Y-
JIOBM aBTOMATHYHUX CUCTEM, TEXHIYHI 3acO0M HJis iX peaiizalilii, a TaKoX METOJU
aHaII3y 1 CHHTE3Y IIMX CUCTEM.

TexHoJIOr1YH1 MPOIECH, 10 MPOTIKAIOTh Y arpolnpoOMHUCIOBUX 00’€KTax abo y
arponpoOMUCIIOBOMY BUPOOHUIITBI, 3HAXOAATHCS il BIUIMBOM 30ypEHb, SIK1 BUK
JUKAIOTh BIAXWJICHHS] KOOPAUHAT 00’ €KTY UM MIPOLIECY BiJ X 3aaHUX 3HAYEHb.

Hanpuknazg, 3MiHa CHOXXKHBaHHS Mapu BlJ MapoOBOrO KOTJIY BHUKJIMYE 3MIHY
THUCKY 1 Temriepatrypu mapu. 11{o6 MmoBepHYTH Il KOOPJAWHATH 10 3aJaHUX 3HAYCHD,
HEOOXI1THO 3MIHUTH MaTepiajibHi 1 EeHEPreTUYH1 MOTOKH, 10 MOCTYNaTh B arperar.

1.2. KoHCTPpYKTOPChKA JOKYMEHTALlISI — CXeMH
ABTOMATUYHHUX CUCTEM

CTpykTypHO—(DYHKITIOHAJIBHI ~ CX€MH, CTPYKTYpHO—aJTOPUTMIYHI CXEMH,
MIPUHIIAIIOB] CXEMU
[Ipu po3poOii, BUTOTOBIEHHI 1 €KCILTyaTarlii CUCTEMH aBTOMAaTUYHOTO

KepyBaHHA 1 ii CKJIaJIOBUX 3aCTOCOBYIOTh €JUHY CHUCTEMY KOHCTPYKTOPCHKOI
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JOKYMEHTAIlli — KOMIUJIEKC CTaHJapTiB, KWW BU3HAYa€ CKJaj, MpaBuUjia po3-
poOKuU, 0(hOpMIIEHHS 1 3BEPHEHHS KOHCTPYKTOPCHKOI JJOKYMEHTAIII1.

Koncmpykmopcoka 0okymenmauyia — 1e rpadiyHi 1 TEKCTOBI JOKyMme-
HTH, SIKI B CYKYITHOCTI a00 OKpeMO BH3HauyaroTh ckjiaja 1 OyaoBy AC 1 MICTATH
BCIO 1H(dOpMaIito, HEOOXITHY s i1 po3pOOKH, BUTOTOBJICHHS, KOHTPOJIIO,
npuiMaHHs, eKCIUTyaTallii 1 peMOHTY.

Koncmpykmopcoka 0okymenmauia Kpecaapcvka — 1 TpadiyHa JOKY-
MEHTaIlisl, 1[0 CKJIAJa€ThCs 3 KPECIEHb IT'SITH BU/IIB.

1.2.1. ®yHKIioHAJBHI cCXeMH ABTOMATHYHHUX CHCTEM

Axmo Bcl enementd CAK mo3HauuTu NPSMOKYTHHUKAMH, PO3MICTHUBIIHN iX Y
MOCIJOBHOCTI, IO BIAMOBIJA€ iX B3a€EMOJIl, HANMPSIMOK IIi€l B3a€MOAIl BKazaTH
CTpUIKAaMH, a BCEpPEIUHl KOXXHOTO TMPSIMOKYTHHUKA 3amucaTd (PyHKI[IOHAJIbHE
MPU3HAYEHHS €JIEMEHTa, IO 300pPaKEHO MMM NPSIMOKYTHHKOM, TO OJEPNKHUMO
¢yukyionanony cxemy AC; JiHIL 31 CTpUIKAMM  TOKAa3ylOTh  HaMPSMOK
PO3MOBCIOJDKEHHSI CUTHANy. JlpyropsigHi mnpuctpoi (Jpkepena KUBJICHHS, pedie,
aBTOMAaTH, BUMHKAl, 3aMOODKHMKM 1 T.1H.) Ha (YHKIIOHAJbHUX CXEMaX He
nokasyrortsb (puc. 1.5).

1.2.2. Il puHUMIIOBI cxXeMH

Ilpunyunoea cxema — 1€ cxeMa, Ha SIKii MOKa3aHO MOBHUM CKJaJ €JIEMEHTIB 1
3B’SI3KIB MK HUMHU 1 SIKa JJa€ JETabHY ysABY Tpo npuHIui podotn AC. EneMeHTH
MO3HAYAIOTHCS Y BUTIISAI YMOBHUX TpadiuHmuX mo3HadeHb (puc. 1.9).

1.3. CurHajiu aBTOMAaTHYHHUX CHCTEM

Cuenan, keposana eGenuuuna uyu Keposanuti napamemp OK, Oiticnum
3HAYEeHHAM KepOB8aHOI BelUYUHU, HAKA3AHEe 3HAYEeHHS KepoBaHoi eeauyunu, Oii,
306HIWHI Oii, enympiwni 0ii, exionut cuenanr AC, 3adasanvua 0is, 30ypro6aibHi Oii
(30ypenns) abo nepewkoou, 30ypro8anvti O0ii OCHOBHI ma Opy2OpsOHi, KepysabHA
0isl, CUSHAIl HeY32004CeHOCmi abo NoXubKa KepysaHHs

Cuznanu — 11€ CyKymHICTb IMOTOKIB €HEprii a00 peuOBUHH, 1110

abo BuXoAaTh (pyHKUiIOHANBbHOTO eneMeHTy AC abo camoi cuctemu, 30yproBalib
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H1 1 KEpYIOUl JIii, @ TAKOXK KePOBAaHUM mapameTp.
1.4. @yHKIIOHAJIbHI €JIeMEHTH ABTOMATHYHUX CHCTEM

OYyHKIIOHAIBHUN eJIeMEHT, 3aBAaHHsA ((QyHKIIT), BHUpIIIYBaHI MPUCTPOSIMU
aBTOMATHKHU, npucmpiil iHgopmayii npo 3adaui KepyeawHs abO 3a0aABabHULL
npucmpiil, npucmpoi ingpopmayii npo pe3yrbmamu KepysanHs ma npo 30ypents ado
IIBII, npucmpiii o06pooxku ingopmayii (oOuucnroBansHuil npuctpid, OII) abo
NOPIGHANILHULL  elleMeHm,  NIOCUTIOIYUL  NPpUCMpIll, BUKOHABYULU  NPUCMPIL,
KOpUu2y8aibHi npucmpol

Jlekuisn No2

Tema 1. PyHKUIOHAJLHUH aHAJII3 ABTOMATHYHUX CHCTEM

1.5. IIpuHIMIH ABTOMATHYHOI'0 KEPYBaHHSHA

1.5.1. IlpyuHUMI KepyBaHHS 32 BIAXWICHHAM

1.5.2. IlpuHuun kepyBaHHsi 3a 30ypeHHIM

1.5.3. IlpuHuMN KOMOIHOBAHOI0 KepyBaHHS

1.6. 3agaui aBTOMAaTHYHOI 0 KEPYBAHHS

1.7. Knacudikanisa Ta KOpoTKa XapaKTepuCTUKA ABTOMATHYHHUX CHCTEM

1.5. IIpuHIMIM ABTOMATHYHOI'0 KEPYBAHHS

B ocHOBI m0oOy/10BM aBTOMaTUYHUX CUCTEM JIEKATh JIesKl HyHIaMEeHTaIbHI
MPUHILIUIY KEPyBaHHS.

[lit npuHUUTIOM KEpyBaHHS PO3YMIIOTh 3aKOH (DOpMYBaHHS KEPYHOUOi Jii
B CHUCTEMI, IKUH 3aJIeKUTh BIJ] TOTO, YU BUKOPUCTOBYETHCS JIJIsi BUPOOJICHHS
Kepyroyoi Jiii npuyuHa (30ypeHHs1), 4d CAACTBO (BIAXUIIEHHS), SIK pe3yJIbTaT mpo-
SIBJICHHSI I11€1 MPUYNHHU.

[IpuHLIMTO KepyBaHHS BU3HAYAETHCA 00'eMoM 1H(opMarllii 1 criocodom ¢op-
MYBaHHS KEPYIOUMX J1d TEXHIYHUM KEPYIOUUM MPUCTPOEM.

B aBTomMaruiii BiioMi i HIUPOKO BUKOPUCTOBYIOTHCS TpU (HyHAAMEHTAIBHUX
MPUHIUIIY aBTOMAaTUYHOTO KEPYBAHHSL:

1. KepyBaHHS 3a BIIXWUJIECHHSM JIHCHOTO 3HAYCHHS BUX1THOI BETMYHHHU 00’ €KTa
KepyBaHHs B HOT0 331aHOT0 3HaYeHHsI a00 MPUHIUI 3BOPOTHOTO 3B’ A3KY;

2. KepyBaHHsI 3a 30ypeHHsIM a00 MPUHIIUI KOMITEHCcaIlli 30ypeHb;

3. KoMOiHOBaHEe KepyBaHHS (KEpyBaHHS 3a BIXHWJICHHSM 1 32 30ypEHHSM).
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1.6. 3axa4i aBTOMATHYHOT 0 KePYBAHHS

B cinbebkorocnogapcbkoMy BHPOOHHUIITBI BUKOPHCTOBYETHCS BEJIHMKA Kijlb-
KICTh MAIlIMH, YCTAaHOBOK, SIKI BUPIIIYIOTh Pi3HOMaHITHI 3aja4i. KepyBaHHS maIiu-
HOIO CIPSIMOBAHO HAa JOCSTHEHHS TMEBHOI WU, AMs SKOi IIs1 MaIlMHAa CTBOPEHA.
Bin6uBae 1 mpencraisie pakTUYHY LiTb a00 3a1ayy KEpyBaHHS alrOpUTM (PYHKIIi-
OHyBaHHS. BiH BU3HauyaeThCs HA OCHOBI TEXHOJOTIYHMX, E€KOHOMIYHMX 1 IHIIMX
BUMOT J10 3MiHH Kepyemoi BearnunHu OK B mporieci oro (yHKIIOHYBaHHS.

CykynHICTh TpaBWI, MPUIKHCYBaHb, MAaTEMAaTUYHUX 3aJICKHOCTEH, SIKI BU3-
HAYaIOTh MOCIIAOBHICTh Oa)kaHOi 3MiHM Kepyemoi Bennunau OK, Ha3uBaroTh azneo-
pummom gyuxyionysants (AD).

1. Cra6inizanis — ue A®D, npu sxkomy AC 3a0esneudye craje 3HAYEHHSA
kepoBanoi BeanunH Y(t) OK, To0TO

y(t) = const

AC, mo peanizyroTs e AD, HazuBaroTh cucmemamu cmaoinizayii abo CAP.

Pi3Horo poxy cralimizatopu Hampyru, CTpymy, HIBUIAKOCTI OOE€pTaHHS Baly,
TeMIrepaTypu, BOJIOTOCTI 1 1HII MOAIOHI HUM CHCTEMH, IO MPaIOOTh B aBTOMa-
TUYHOMY PEXHUMI, € MPUKIAJaMUA CUCTEM MOAIOHOrO KJIACy 1 3yCTPIHatOThCA JOCUTh

4acTo Ha MPaKTHIII.
2. IIporpamue kepyBanHsi — e A®, KoJM KepoBaHa BEJIMYHUHA y(t) oK

3MIHIOETBCS CHCTEMOIO 3a 3a3Jajeri/ib 3a/IaHO0 MPOrpamMoro, TOOTO 3aJaBibHA JIis
CUCTEMU
g(t) = g[Progr(t)]. 0
AC, saxi peanizytorh e AD, Ha3UBaAIOTh npocpamHumu abo cucmemamu
asmomamuunozo kepyeanusa. lIlporpama mae OyTH 3amaHa 3a 4YacoMm (4acoBe
mporpamMHe KepyBaHH:), B MPOCTOpPi (ITPOCTOPOBE MPOrpaMHE KepyBaHH).
OcHOBHA BIJJ3HaKa CHCTEM IMPOTPAMHOT0 KEpyBaHHS BiJ CHUCTEM cTallii3aiii
MOJISITa€ B TOMY, 110 B CHUCTEMAax MPOrPAMHOIO KEpPyBaHHS T'OJIOBHOIO 33J1a4€l0 €

BIITBOPEHHSI MPOTpaMU KEPyBaHHS 3 3aJaHol0 TouHicTIO. [Iporpama 3amaerbes
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IPOrpaMHUM 33JIaBAJIbHUM MPUCTPOEM, Y IKOMY 3aKJIaJieHa Mporpama BiJIOBITHO A0
notpioHoro A® OK.

[Ipu yacoBomy mnporpamHomy kepyBaHH1 gk [I3I1 3acTocoByroTh mporpamHi
pelie, TOAMHHUKOBI MEXaH13MH, MOTEHIIIOMETPH, eJIEKTPOHH1 HOcli iH(opmMarii 1 1HII.

[IpocTopoBe mporpaMHe KepyBaHHS BHUKOPHUCTOBYeThCs i pyxy KO 3a
MIEBHOIO TPAEKTOPIEIO B MPOCTOPI, MO MOBEPXHI: HAPUKIAA, pyX (pe3u 3a 3a7aHuM
KOHTYPOM y TOKapHOMY CTaHKy 3 MpOTpaMHUM KepyBaHHsAM. [Iporpama B manomy
BUIMAJKYy Mae OyTH 3ajlaHa y BHIJIAAI [Ia0JOHY, 3a SKUM pyXaeThcs komip. B
CHUCTeMax 3 YMCIOBHM IPOTPAMHHMM KEpPYBaHHSIM Iporpama 3aJa€ThCs Y BUTIIAIL
9HCeN, Ki BU3HAYAIOTh KOOPAUHATH OOPOOKH JIeTali.

3. CrexeHHA 32 3MIHOK 321aBAJILHOIO JiSIHHSI — [I€ CUCTEMH, y SIKUX aj-
ropuT™ (YHKIIIOHYBaHHS 3a3/€JIeriib HEBIJOMHI. 3MIHa KEpPOBAHOI BEJIMYMHU 3
HEOOXITHOIO TOYHICTIO 3IMCHIOETHCS /0 Hamepea HeBijoMoi (yHKII 4dacy, ska
BH3HAYaeThCs 3aaaBayibHOO Aiero: g(t) = F(t), ne F(t) — nanepen HeBimoma GyHKIIis
qacy.

1.7. Knacudikania Ta KopoTka XapakTepucTUKa
ABTOMATHYHUX CHCTEM

ICHy€ BEJMKA KUIBKICTh PI3HUX IO CBOEMY HPU3HAYEHHIO ABTOMATHYHHX
cucteM. OHI 3 HUX MIATPUMYIOThH 3aJlaHy TeMIEpaTypy, TUCK, BUTPATy PIAUHUA a0
ra3 B 00'€KTax KepyBaHHS, 1HII 3MIHIOIOTh IIi MapaMeTpH 3a MEBHOK MPOIrpPamoro.
ABTOMAaTUYHI CUCTEMHU 3aCTOCOBYIOTH 1 JIJIsi KEPYBaHHS 4acTOTOI OOepTaHHS Baja
JBUTYHA, PETYJIIOBaHHS HANpyru reHepaTropa, BOJOrOCTI 1 TeMIepaTypu B TEIUIULIL,
KepyBaHHS HACOCHHUMH 1 BEHTWIAIIMHUMHM YyCTaHOBKAMH, /JIi aBTOMATUYHOTO
KOHTPOJIIO 1 3aXHCTY 1 T. [I.

Taka BenuKa pI3HOMAHITHICTh ABTOMATUYHUX CHCTEM BHUMAarae HayKOBO
oOrpyHToBanoi ix kiacudikaiii. B ocHoBy kiacudikailii aBTOMaTUYHUX CHUCTEM
MOKJIAJIEH] JIeKUIbKa HaWOUIbII  O03HAaK, BUKOPHUCTOBYIOUM SIKi, MOXKHA Oyab-iKy
CUCTEMY KEepyBaHHsS arpolpOMHCIOBOTO KOMIUIEKCY BIHECTH 10 TOTO a0 iHIIOTO

KJIacy.
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[Ipu aHamizi i CHHTE31 BUAUISIOTh O3HAKU KJIACIB CUCTEM 3 Oe3MepepBHUM 1
JTUCKPETHUM YacoM:

niniiHi (/1) abo HemiHiiHi (J7);

cranionapHi (C) abo HectamioHapHsi (C );

nerepminoBai (/) abo croxactuusi ( [ );

30cepekeni (ckinueHHoMipHi) (K) abo posnoaiieHi (HecKiHueHHOMIpHI) (K ).

L{i voTupu He3aneKHI 03HAKU OlabTEePHATHBHI; TOMY MOXKHA HATIYUTH BCHOTO
2% = 16 KnaciB Ge3MEePEPBHUX 1 CTUILKH 3K — IUCKPETHUX CUCTEM.

1.3. Tunosi JiHiliiHI 3AKOHU PeryJIOBaHHS
Jns BukoHanHs 3aganoro A® OY wmaroTh BIANOBIAHMM YHUHOM (OpMyBaTHCS 1
ynpasiisroyi AisiHHS. [IpaBuio GpopMyBaHHS MOCTIIOBHOCTI YIPABISIIOYUX JISHIN, SIK1
3a0e3neuyroTh BUKOHaHHsA 3afaHoro A® OV 3 moTpiOHOIO0 TOYHICTIO, HAa3UBA€ETHCSA
aneopummom ynpaeninud. AY 3anexuth Ak Bix A®, Tak 1 Big JAMHAMIYHUX
BrnactuBoctedt OY. Llel 38’5130k Moke OyTH MPEICTABICHO PI3HUMU MaTeMaTUUHUMHU
3aJIeKHOCTSIMU. B 3aranbHOMY BUNanKy AY MOXHa NOJATH y BUTIISI1
u(t) = Aly(®). F(y.u.)} (16)

7e A-orepaTop, SIKUii BU3HaYa€ MaTeMaTUYHUM BU 3a51eKHOCTI (1.6).
MareMaTnyHa 3aJ€KHICTh, SIKa YCTAHOBIIOE 3B 30K MK YIPABISIIOYUM JISIHHIM 1
yrpaBisieMoro BennunHo0 OV, HA3UBAETHCS 3AKOHOM YNPABIIHHSL.
Hunamiyni xapaktepucTukd OY 3BHYaiHO MOXYTh OYTH anpOKCUMIpPOBaH1 JEIKUMHU
TUIIOBUMH 3aJ€KHOCTAMHU. Lle 103BOJIsiE BCIO MOKIIMBY PI3HOMAaHITHICTh MOTPIOHUX
3aKOHIB PETYJIOBaHHS 3BECTH JO JIeKIIbKa TaK 3BaHUX THUIIOBUX 3aKOHIB
pEryJIoBaBaHHs, SKIi B TEPEBAXKHOI OUIBIIOCTI BUIIAJIKIB BUKOPHUCTOBYIOTHCA Ha
MPKTHULIL.
BiamoBinHo npobiieMa CUHTE3Y CUCTEMH PETYIIOBAHHS 3 11€1 TOUKH 30Py 3BOJIUTHCS
Juiie 10 BUOOpPY MpUAATHOTO (13 HOMEHKIIATYpH, SIKY BUIYCKa€ MpUiIaa00y liBeIbHA
MIPOMUCTIOBICTh) PETYyJIATOpa 3 THUIIOBUM 3aKOHOM pETYJIIOBaHHS 1 BHU3HAYEHHS
ONTHUMAJIBHUX 3HA4YeHb BapIIOBAHMX MapaMeTpiB (TaKk 3BaHUX MapaMETPiB

HaCTpPOIOBaHHS) BUOpaHoro peryisatopa. Skimo perymtoBanHs OV 301HCHIOETHCS
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YOM, To 3amaya BIJAMOBIJHO 3BOJUTHCS O BUOOpPY THUIIOBOI IporpaMu 13 OaHKy
CTaHJAPTHUX MPOTPaM MaIIWHHU.

B nmpaktuiii aBToMarm3ailii CuUIBCBKOTOCIOAAPCHKUX TEXHOJOTTYHUX TMPOIECIB B
OUTBIIOCTI BUMAJAKIB 3aCTOCOBYIOTHCSI PETyJISITOPH 3 HACTYNMHUMHU JIIHIKHUMHU
3aKOHAMH PETYJIOBAHHS.

1. Ilponopuionansui peryasitopu (ckopoueHo I[l—perynaropu). Posrmsmyroun
PETYIATOPU TEPEMINTYIOTh perymorduil oprad OY NpomopiiiiHo BIIXHICHHIO
PEryJabOB- aHOT BETUYMHM BIJl 331aHOTO 3HAYEHHS, TOOTO MO MPOMOPIIHHOMY 3aKOHY
(IT-3akoH):

u(t) =k,ze(), (17)
1ie u(t) —perymroroue AisiHHS; £(t) —BIAXWICHHS; K, — KoediieHT nepenayi (macu-
nennsi) I — perynaropa. UucenbHO KOe(iIliEHT Tepeaadi peryistopa JAOPIBHIOE
MEPEMILIEHHIO PEryJIOIY0ro OpraHa, sKe 3A1MCHIOE PEryssiTop, NMpH BIIXHICHHI
PEryJIb0BaHOT BEJIMUYUHU HA OJMHHUIIIO 1i BUMIPIOBAHHS.

2. Iurerpanbui peryastopu (ckopoueHo I-perymsrtopu). Lli perynstopu
MepeMilyoTh peryiwoounii opran OY nponopiiiiHo 1HTErpainy BiA BiAXWICHHS

PEryibo- BaHOI BEJIMYMHU, TOOTO MO 1HTErpajibHOMY 3aKoHY (I-3aK0H):

u(t) = Tijg(t)dt. (1.8)

IH 0

[HTErpanbHuil 3aK0H Mae OYTH 3alMCaHO Y HACTYITHOMY BUTJISIIL:

u(t) = Tig(t), (1.9)

IH
ne T,, —TOCTiiiHA Yacy 1HTErpyBaHHS, Ma€ PO3MIPHICTh Yacy.
3. IlpomopuiiiHo—inTerpajbHi peryasitopu (ckopoueno Ill-perymaropm). III-
PEryJIATOPH MEPEMIIYIOTh perymrorounii opran OY mpornopiiiitHo cyMi BiIXUJIEHHS 1
IHTerpany BIJ BIAXWJIEHHS pPEryjibOBaHOI BEJIWYMHH, TOOTO MO MPOMOPLIIHHO—
iHTerpanbHomy 3akony (I11-3akon):

u(t) = ka{g(t) + Tijg(t)dt} (1.10)

IH 0
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ne T,, — nocmilna yacy inmeepysamms, abo uac iz300pomy. XapakTepusye CTYIIHb
BBEJICHHS IHTErpally B 3aKOH perymntoBanHs. B qunamini [1I-perynstop Bignosinae

CHUCTEeM1 13 JIBOX IMapajiebHO 3 €JHAHMX JIAHOK: IPOTMOPIIHHOI 3 KoedilieHTOM

nepenadi K, 1 IHTETpyro4oi 3 koediieHToM nepenadi —£- . [Ipu HeCKIHYEHHOMY
IH

30inbienHi 7T, Ill-perynarop neperBoproetses B [I-perymsarop. SAxmo k., 1 7,,,

kPEF

3MEHITYBaTH 10 HYJIA, ajie Tak, o0 = €oNnst, 1o orpumaemo I-perymarop 3

IH

Kpr
T

KoeirieHToM rnepeaadi
IH

4. Tlponopuiiino—iHTerpajibuo—audepenuiowyu peryasaropu (ckopoueno I1IJ]-
perynsitopu). Lli perynastopu nepeminryroTs peryntorounid opradn OY mponopiiiHo
BIIXWJICHHIO, 1HTETpaldy 1 MIBUAKOCTI 3MIHHM PETyJIbOBAaHOI BEIWYUHHU, TOOTO TIO

MPOTOPIIIHHO—IHTET palIbHO— AN epeHIitorouomy 3akony (I11/]-3axon):

u(t) =k, g(t)+Tijg(t)dt+Tﬂ d‘;?)} (1.11)

IH 0

ne T,-nocmiiina uacy Ougepenyiioéanns, ab0 eunepeoddicenns PETYIATOPA.

XapakTepusye CTyIiHb BBEJCHHS B 3aKOH PEryJIIOBAaHHS MOX1IHOI.

B nunamiunomy BigHowmienHi [II/[-perymstopu 1nomoOHI cucTeMi 13 TpbOX
napajielbHO  3’€IHAaHUX JIAHOK: O€3IHepIliiHOl, IHTerpyrdoi 1 iJceaybHOI
I epeHIIF0I0YOi.

IIpu T, =0 I d-perynarop nepersoproersbea B I1I-perynarop; Ko, KpiM T0ro,

T,, = «, To otpumyemo II-perynsrop.

Xapakrep 3MiHM perynboBaHoi BenuuuHU OK mpu pi3HUX 3aKOHAX perysiroBaHHS
pizamii. J{ns mopiBHsAHHS Ha puc. 1.12 moka3aHi mepexifHi MpoIecH B CUCTEMI MpU
3MiH1 BXigHOTO curHaiy Bix 0 mo e(t) =1.

5. Tlo3uuiiini (peseiini) peryasTopu. LI perynstopu peanizyloTb MNO3IIAHUANA
(peneiinuii) 3aKOH KepyBaHHs. Perymioroda s B IHMX PETyJIATOpax 3 SBISETHCS

TUIBKY TIPU JOCSITHEHHI PETYJIbOBAHOIO BETMYMHOIO 33/IaHOTO TIOPOTOBOTO 3HAYEHHSI.
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IIpu 1boMy perysoroue JisiHHS TMpuiiMae NeBHE (piKCOBaHE 3HAYECHHS (TO3UIIII0) B

3aJ1€)KHOCTI BiI[ TOI'O IIOPOroBOI0 3HAYCHHIA, SAKOI'O AOCAIIIA PCTyJIbOBaHA BCIIMYHHA

(puc.1.13).

Jekuyia 3
Tema 2. MaTeMaTHUYHUIA ONUC eJIEMEHTIB i ABTOMATHYHHUX CHCTEM
2.1. CriocobOu onucy (pyHKI[IOHAIILHUX €JIEMEHTIB Ta CHUCTEM aBTOMAaTHYHOIO
KEepyBaHHSI.
2.1.1. Cnocobu SKiCHOTO OTTUCY
2.1.2. Cnoco6u KIJIbKICHOTO OIMUCY
2.1.1. Cnoco0u AAKiCHOT0 OmuCy
J171s1 OLIIHKY BJIACTUBOCTEHM aBTOMATHYHUX CUCTEM Ta iX €JIEMEHTIB BUKOPUCTOBYIO-
ThCSI CIIOCOOM SIKICHOTO 1 KUJIBKICHOTO OITHCY.
Cnoco0u IKICHOTO OIHCY, 1IE:
® CJIOBECHMH OIINC;
® OIKMC ABTOMAaTUYHUX CUCTEM Ta iX €JIEMEHTIB 3a JIOMOMOT0I0 (YHKI[IOHATBHUX
1 IPUHIIUIIOBUX CXEM.
CrnoBecHull onuc J1a€ 3arajibHy XapaKTEPUCTUKY aBTOMATUYHOI CUCTEMI 200 eNeM-
HTa, OCHOBHI BJIACTUBOCTI Ta MPUHIIMI JIii, IOSCHIOE CXEMHU 1 MaTEMaTUYHY 3aIuC aj-
rOpUTMIB poO0TH cucTteMu. CIOBECHUH OMKUC MOXE CYITPOBOJIKYBATUCS Tpadikamu,
udpamu, TaOIUILSMH 1 1HIIIUM UTIOCTPATUBHUM MatepiaioM. CIoBeCHH onmuc oOM-
€XeHO 00’€eMOM HasBHOI 1H(OpMaIlli.
ITpu mpoekTyBaHHI Ta eKCIUTyaTallii aBTOMAaTUYHUX CHCTEM BUKOPHCTOBYIOTH OITHC
€JIEMEHTIB Ta CUCTEM 32 JOTOMOTO0 (PYHKITIOHAIBHHUX Ta IPUHIIUIIOBUX CXEM, SIKUN
JOTIOBHIOETHCS CIIOBECHUM OITHCOM.
2.1.2. Cnoco0u KUIBKICHOTO OMHCY
J1y1st BU3HaUeHHS KUIbKICHUX 3HAYeHb MTapaMEeTPiB €JIEMEHTIB Ta CUCTEM 3aCTOCOBY-
IOThCS CITOCOOM KUIBKICHOTO OIHCY.

Criocobu KiTbKICHOTO OTHCY, T1e:
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® EKCIEPUMEHTAIbHI METOIH JTOCIIIKEHb 00’ €KTIB;
® AHAJITUYHI METOIN JOCTIIHKEHHS.
Jlo excriepMeHTaIbHIX METO/IIB HaJIeKaTh:
® METOJ aKTUBHOTO €KCIIEPUMEHTY;
® METOJ MaCHBHOTO €KCIIEPUMEHTY.

Pestcumu pyxy (po6omu) enemenmie i cucmem. ABTomaTu4Ha cucrema ado
€JIEMEHT B IPOoIecl POOOTH MOXYTh 3HAXOUTUCS B PI3HOMAHITHUX CTaHaX. ¥ MOBUM-
Csl CTaH yci€i cucteMu ado eJIEMEHTY XapaKTeprU3yBaTH 3MIHOIO 32 YACOM X BXIJTHOTO
Yi BHXIJHOTO MapaMeTpy. 3 i€l TOYKK 30py MOXKIJIHBI JIBa KUIBKICHO BIIMIHHUX
OJIMH B1Jl OJIHOTO CTaHy €JIeMEeHTa a00 CUCTEMHU:

cTrajmid ctad. BiH BiNoBilae cTanoMy pyxy (pekuMmy poOOTH) €1EMEHTY YU
cuctemu. Ctanuii pe>kuM poOOTH €JIEeMEHTY UM CUCTEMH HAa3UBAIOTh CIMAMUYHUM
pedcumom. Ha ctaTHaHOMY pekuMy poOOTH BX1JIHI 1 BUX1JTHI CUTHAJIA €JIEMEHTY HE
3MIHIOIOThCS Y Yaci. B1acTUBOCTI CHCTEM Ta iX €JIE€MEHTIB (JIAHOK) Ha CTATUYHOMY
PEXHUMI BUSHAYAIOTHCA CIAMUYHUMU XAPAKMEPUCTUKAMU.

CmamuyHotro xapakmepucmukoio eneMenTy (jJanku) (puc. 1.9) HazuBaroTh
3JIEKHICTh IH(POPMATUBHOIO NTapaMeTpa BUX1ITHOTO CUTHAILY €JIEMEHTY BiJ1 IHPopMa-

THBHOTO MapaMeTpa MOoro BXiJIHOTO CUTHAITY B CTATUYHOMY PEKUMI.

Y A
B
YB A /(
Ya YA :
iAxi

aie

Do
0 Xa X8 X

a 0

Puc. 1.9. Ciocobu nogaHHs e1eMEHTY aBTOMATHUKH:
a — CTPYKTypHA CXeMa; 6 — CTaTUYHA XapaKTePUCTHKA
VY 3aragbHOMY BUIAJIKy CTATUYHA XapaKTEPUCTHKA CJIEMEHTY OMHCYETHCS TEB-
HUM HEJTIHIHIHHUM piBHAHHAM Y = f(X), MHIAHUM — y = kx+b , MOJaHUMH Y BUTJISII

Tabnui, rpadika yu GopMyu.
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3a BUHATKOM CIEIlialbHUX BUMA/IKiB, 3arajlbHa BUMOTA JI0 CTATUYHOI XapaKTe-
PUCTUKH €TIEMEHTY 3BOJAUTHLCS 0 OTPUMAHHS JIIHIMHOT 3JIKHOCTI MK BUX1THAM 1
BX1IHHUM 3HAYEHHSIMH HOTrO CUTHAIIIB.

B imxeHepHil MPaKTHII 3yCTPIYalOThCsI €IEMEHTH aBTOMATHKH, CTATUYHI Xa-

PaKTEePUCTUKH SKUX MaIOTh pi3Hui Xxapakrep (puc. 1.10).

YA
y
Z3 y y
% :
Z
Yo _/ 0 X 0 X
0 X X 0 X
a 9] 8 2
yA
A A
y y Yimax
47
ymax —
0 X | T X
<«
ymin —

cnp
0 e €

Puc. 1.10. CraTnuHi XapaKTEpUCTHKHU €JIEMEHTIB aBTOMATHKH:

a - mo0y0Ba CTATUYHOI XapaKTEPUCTHKH 33 €KCIIEPUMEHTAIBHIUMU JTAHUMH; 6 - CIMEHCTBO
CTaTUYHUX XaPaKTEPUCTHK JJISl PI3HUX 3HAYCHb BEJIMYMHH Z; 6 - JIiHIHA CTaTHYHA XapaKTePUCTHKA;
2 - TUIIOBa CTaTMYHA XapaKTePUCTHKA JBOTAKTHOTO (PEBEPCUBHOIO) €IEMEHTY; O - TUIIOBA
CTaTUYHA XapaKTEPUCTHUKA OJJHOTAKTHOTO (HEPEBEPCHUBHOTO) €IIEMEHTY; € - pelieiiHa
XapaKTeHCTUKA; € — TUCTEPE3UCHA XapaKTePUCTHUKA

JInst KUTBKICHOT OIIHKY BIUIMBY Ha BUXIJHUWA CUTHAJ €JIEMEHTY BX1JTHOTO
CUTHAJTY B JIOBI-JIbHIH TOYII CTATHYHOT XapaKTEPHUCTUKH BUKOPUCTOBYIOTh TPAHUITIO
BIJIHOIICHHS IPUPOCTY AY BUXIJTHOTO CUTHAITY JI0 BIMOBITHOTO MPUPOCTY BX1JHOTO
cUrHally AX, KOJIM OCTaHHI! HAOJIMXKAETHCS A0 HYJIA, TOOTO BETUYUHY MOX1THOI Y

BUOpaHii TOUIll CTATUYHOI XapaKTEPUCTUKHU:

[eit mapameTp cTaTUYHOI XapaKTEPUCTUKU HA3UBAIOTh KOepiyicHmom

nepemeopeHHs 0Jisl BUMIPIOBAIbHUX Nepem8opioea4ig(TakKuM BiH BXOJUTH Y PIBHSIHHS
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HIEPETBOPCHHS BUMIPIOBAJIb-HOTO TIepeTBOproBaya: Y = kX), xoegiyienmom
niocuntosants 0Jisl NIOCUNI08a4i6,a B CHCTEMAaX aBTOMAaTUYHOTO PETYJIIOBAHHS —
Koegiyiecumom nepeoaui.

[pu miHIAHIA CTaTUYHIN XapaKTEPUCTHUII €IEMEHTY aBTOMATUKU BEJIMYHHA K =
= const.

Hecmaauii cman. BiH BINIOBIJIa€ HECTAIIOMY PYXY (PEKUMY POOOTH)
eJleMeHTa uu cuctemu. Hectanuii pesxuM poOOTH €IEeMEHTY YU CHCTEMU HAa3UBAIOTh
ounamivHum pesxicumom. Ha muHamMigaHOMY pexuMy poOOTH BXIJIHI 1 BUX1AHI CUTHATIH
€JIEMEHTY 3MIHIOIOThCS y Yaci. BIacTHBOCTI cucTeM Ta iX €JIeMEeHTIB (JJaHOK) Ha
IUHAMIYHOMY PEKMMI BU3SHAYAIOTHCS OUHAMIYHUMU XAPAKMEPUCUKAMU.

Junamiunoro xapakmepucmuxoro Oyab—sKO1 JJAHKH € 3aJIEKHICTh MIXK
BHX1/IHOIO Ta BX1JHOIO BEJIMUMHAMU JIaHKH 32 4acoM abo 3a 4acToTor. Tomy
JUHAMIYH1 XapaKTePUCTUKHU PO3JIIISIOTHCS HA YaCOB1 i YaCTOTHI.

OCHOBHUMH YaCOBUMH XapPaKTEPUCTUKAMH IMHAMIYHUX JIAHOK €:

nugepeHiaabHe PIBHSHHS,

nepexinna gynkiis h(t) = y(t), ska sBisie cOO0K0 peakilito JJaHKH Ha OUHUYHY
cTymindacty BXigny airo X(t) = 1(t);

nepexijiHa iMimyabcHa GyHKIs (QYyHKIIS Baru), M0 € peakiiero Ha S(t) — Py-

HKI[110 200 € TTOX1THOIO BiJI IepexiaHoi QyHKIi
d

w(t) = ——h(t);

()= —-h()

nepeaarouna ¢pynkiis W(S).
Yacmomui xapakxmepucmuxu:
ADUX, AUX, PUX, JITUX, JIOYX.

Jlugpepenyiansni pienanna. 3puyaiine niHiiHe qudepeHIliagbHe piBHIHHSA N-
20 TIOPSIZIKY 3 MOCTIMHUMH KOe(iIlIEHTaAMU 3a3BUYal 3aMUCYETHCS TaK:

d"y(t) d"y(t) dy(t)
a, T +a, T . aiT-i- a,y(t) =

_, 479 d™g® ., dg(t)
_bm dtm +bm—1 dtm_1 + +b1 dt +bog(t), (23)

neai(i=0,1,2,...,n),b(j=0,1,2, ..., m)— nocriiiHi KoedilieHTH, TPUYIM IS
TEXHIYHO peali3yrounX eJIeMEHTIB (CUCTEeM) 3aBXau M < N.
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Dopmu 3anucy AiHITHUX OUupepeHuianbHUX Pi6HAHb e1eMEeHmIs Il Cucmem
A8MOMAmMU4HO20 KepPyeamnHsi.

B aBTomaruiii i B T€Opii aBTOMAaTUYHOTO KEPYBaHHS BUKOPUCTOBYIOTHCS TaK1
dhopmu 3anucy MHIHHUX JUdEpeHIliaTbHUX PIBHAHB: a0OCOJIFOTHA; BITHOCHA UM
0e3po3MipHa; cTaHJapTHA; onepalliiiHa; kaHoHiuHa abo ¢opma Korii; oneparopHa.

IlepenaTouni pynkuii. B aBroMartuiii 1 B Teopii aBBTOMAaTUYHOTO KEPYyBaHHS
MOHSTTS «IepeaTouHa (PYHKIIIsH BUSHAYAETHCS MOAASTHHIM JIHIHHUX TU(EepeHLli-
aJIbHUX PIBHSHb B ONIEPATOPHIN 1 B omeparliitHiii popmax 3amucy.

Ilepeoamounoro pyuxyicio enemenma (cucmemu) W(S) B orepaTopHiit popmi
HA3WBAETHLCS BITHOMICHHS 300pakeHb 1o Jlamiacy 3MiHHUX BUXOY 1 BXOIY 32

HYJIbOBUX IMIOYaTKOBUX YMOB, TOOTO

MK@=££%,

ne interpanbHe neperBopenns Jlamnaca (P. Laplace) Busnagaetncs Tak:

Y(s) = Liy®}= [ y®edt;

G(s) = L{g(®)} = [ g(®)edt.

Yacosi xapakrepucTuku. YacoBi XapaKTEepUCTUKH € OAHIEIO 3 (POPM NOTaHHA
orepaTopiB nieperBopeHHs 3MiHHOI §(t) B 3MiHHY y(t).
3MiHHA BUXOJly BUBHAYAETHCA K 1HTErpaji 3rOPTKU

y(t) = [w(r)g(r)dr, (2.42)

ne W(t) — imnyavcrna nepexiona gynxyis abo ¢ynkyis éacu, TOOTO B IIbOMY BHITAKY OIIEPATOP
MePETBOPECHHS Mae GOpMY 1HTETPaTbLHOTO PIBHSIHHS.

IHHIa, qaCoOBa XapaKTCPUCTUKA, IO 9aCTO 3aCTOCOBYETHCA, — nepexidﬂa
xapaxkmepucmuxa (PyHKIIsI, TEPEXITHUM MPOILIEC) — 1€ 3MiHA 32 YacOM il BUX1THOT
BEJIMYMHM (PEeaKIlisi CUCTEMH), KOJIM Ha BX1J OJAAHO CUTHAJ Y BU/II OJUHUYHOT

CTYMIHYACTO1 (PYHKILIIT
1 npu >0,
1t) = { :

0 npu t<0
YacToTHI XapaKkTepucTUKU. YaCTOTHI XapaKTEPUCTUKH €JIEMEHTIB 1 CUCTEM
B1100paKarOTh 3aJIEKHICTh aMILITY U A (w) 1 (asu ¢, (w) CTaIMX KOJIUBAHb
BuxigHoro curnany Y(t) BiJ KyTOBOT YaCTOTH @ TPH MOCTIHHUX 3HAYCHHSIX aMILIi-
Tyau A (@) 1 ga3u ¢, (@) BXITHOTO CUTHAIY X(t).
[Tpu BUBUYEHHI YaCTOTHUX XapaKTEPUCTUK MM BBAYKAEMO, IITO HA BXiJl €JICMEHTA
ab0 crucTeMHU MOAAEThCS TapMOHiitHA GQYHKIIS (CHHYCOITATbHUNM CUTHAI)
X(t) = A (@) Sinfe-t+ ¢, (@)] (2.43)
3 KyTOBOIO YaCTOTOI @, aMIUTITYAOI A, (w) 1 da3oro ¢, (w). AMmutiTyna i ¢pasa
BX1JTHOTO CUTHAJTY TIOCTIHHI.
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[ToTpiOHO 3HANUTH peakIliio eleMeHTa (CHCTeMH) Ha 1€ JiSTHHS B CTAJIOMY
pexuMi. 3MyITyBaHa peakilis JiHIMHOTO ejeMeHTa (CucTeMu) Oyze sBISATH CO00I0
TaK0X TapMOHIMHHUI CUTHAI

y(t) = A (@) - Sinfw-t+ ¢, (w)] (2.44)

TaKo1 kK KyTOBO1 YaCTOTH, aJi¢ 3 aMILIITYA0I0 A (o) 1 (hazoro ¢, (w), B 3araJIbHOMY

BUIAJKY BIIMIHHMMH BiJl aMIUTiTyau A, (o) 1 da3u ¢ (w) BXIAHOTO CUTHANY (puc.
2.10).

Jlekuyis 4.
Tema 2. MaTeMaTHYHHI ONUC eJIEMEHTIB i ABTOMATHYHHX CHCTEM

2.5. TunoBi ATMHAMIYHI JJAHKH
EneMeHTH aBTOMAaTHYHHUX CUCTEM, SIK 1 CaMi CHCTEMH, MOXKYTh OTTUCYBAaTHCS

nudepeHiaTbHUMU PIBHAHHAMU TOCUTh BUCOKOTO OPAJIKY, 1 B 3arajlbHOMY
BUIAJIKY iX NepelaTo4H] PYHKIIi MOKYTh OyTH 3allMCaHl Tak:

m m-1
b,s" +b,,s" +...+bs+Db,
as"+a, s" +..+as+a,
Bigomo, 1110 TOJIIHOM JTOBUIBHOTO MOPSIKY MOKHA PO3KIACTH HA IPOCTI MHO-

W (o) = (1.71)

KHUKH BUTJISTY:
k; ks, (a,s+a,); (a,8° +a,s+a,). (1.72)
Tomy nepenarouny Qynkirito (1.71) Mox)Ha IPEICTaBUTH SIK JOOYTOK MHOXK-

HUKIB BUTJISTY:

k; ks, (ks+1); (T?s®+2&T -s+1); i; 1 D = L :
s T-s+1 T s"+2{T-s+1

(1.73)
ne k,v,T,&—noctidi. [Ipudim k > 0; v —11i1e uncio 1 6iabiie Hynsi; T >0; 0< & <1,
Muoxnuku (1.73) BU3HA4YarOTh pi3HI TUIOBI (€1€MEHTapHI) JUHAMIYHI JTaHKH.

JlunaMiyHa JIaHKa, XapaKTEPUCTUKH SIKOT OMUCYIOThCS TU(epeHIiaIbHUM
(anireOpaiyHKM) PIBHSHHSAM HE BUILE JPYroro NOpsSAKY, HA3UBAETHCS MUNOBOIO
(elemenmapHor) OUHAMIYHOK JIAHKOTO.

Io3umniiini Janku. /{0 MO3UIIMHUX JaHOK BIIHOCATHCS. i0edibHa
niocuntosanvHa (besinepyitina), anepioouuHa (inepyilina) nepuioco nopsoKy;

anepioouuna (inepyilina) 0py2o2o nopsoKy, KOAUBANbHA | KOHCEPBAMUBHA.
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IneanbHa mincuiaoua (6e3inepuiiina) Janka. [eanbHOIO MiICHITIOBAIBHOIO
(Oe3-1HepII1iTHOI0) JTAHKOIO HAa3UBAIOTh JIAHKY, SIKA OMUCYEThCA TU(EpPEeHIIaTbHUM
PIBHSHHSIM TaKOTO BUTJISIY:

y(t) = kx(1), (5.3)
ne X(t) — Bxigauid curHan JiaHkw, Y(t) — BUXITHANA CUTHAJ JIAaHKH; K — OyIb-sKe YHuCIIO,
110 Ha3UBAETHCA KoedilieHTaM nepeaadi.

B onepatopHiit popmi audepeHitiaabHe pIBHIHHS JaHKU MOXKe OyTH 3amicaHe
TakK:

Y(s) = kX(s).

[lepenaTouna QyHKIIis eTleMEHTapHOT JIJAHKU Ma€ BUTIISA;

ws) =)
X (s)

TOOTO TepenaroyHa GyHKIlig O€31HEPIINHOT JAaHKKA YUCEIBHO JOPIBHIOE KOE(IIEHTY

nepeaaui.
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HYBIII Ykpainu
®-7.5-2.1.8-04

CTpyKTypHO—JIOT1YHA CXeMa BUKJIAJaHHS AUCIUILUTIHU
«Teopemuuni ocHo8U A8MOMAMUKUY

Howmep
3MICTOBOI'O
MOYJIst

Pozxin
IUCUUAIUIIHU

Tema nexuii

Tema aboparopHoro
(IpakTUYHOTO) 3aHATTSA

®dopma
KOHTPOJIIO
3HaHb

Xapaxkmepucmuxu
OuHAMIYHUX
JIaHOK ma
agmomamuyHux
cucmem. Ocnosu
ananizy cucmem
agmomamuku

Jlekais Nel

Beryn: kopoTkuit
ICTOpUYHMIA Hapic
PO aBTOMATHKY;
MpeIMeT BUBYCHHS
ABTOMATHKHU;
3aBJIaHHA 1 1111
HaBYAJIbHOI JUCIUII-
nian «TeopeTnyni
OCHOBH
ABTOMATHKHN»; 00’ €M
1 3BITHICTb IO
JUCLIUILIIHI.

Tema 1. OcHoBHi
MOHSATTA Ta
BH3HAYEHHSA:
KkJIacudikanis
ABTOMATHYHHX CHC-
TeM; MAaTeMATHYHI
MoaeJi 00’ cKTiB i
ABTOMATHYHHX
CUCTeM: TIOHATTS PO
aBTOMAaTH3AllIIO,
BU3HAYEHHA 1
TEPMIHOJIOTIS;
OCHOBHI IOHSATTA 1
Kyacugikaris
ABTOMATHYHUX
CUCTEM; ITOHSATTS PO
GyHKUIHHUN eTeMEeHT
aBTOMATHYHOI1
cucTeMu; Kiacudi-
Karist QyHKIIIHIX
€JICMEHTIB
aBTOMAaTHKH

Ilpakmuune 3anssmms
Nel

Tema. Cxemu
ABTOMATHYHUX CHCTEM 1
CJIEMEHTIB
CLITbCBKOTOCTIONAPCHKOT
ABTOMATHKH

Jlexrist No2

Tema 1. (mpoaoB:ik):
MIPUHITUIHA aBTOMa-
THYHOTO KEPyBaHHS;
criocodu onucy QpyH-

Ilpaxmuune 3anamms
No2

Tema. Cxiraganus
nudepeHifHIX PIBHSHD
¥ BU3HAUCHHS

MoaynbHui
KOHTPOJIb
(MonynbHe
TECTYBaHHSI)
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KIIOHAJIILHUX
€JIEMEHTIB Ta
aBTOMATHYHHX
CHCTEM;
MaTeMaTHYHUI ONHC
€JIEMEHTIB Ta

nepeaBaIbHIX
(GYHKIIN TEXHIYHUX
3aco01B aBTOMAaTH3aIi1

ABTOMATUYHUX
CHCTEM

Jlexrist Ne3 Ilpakmuune 3ansamms
Tema 1. Ne3

(TPOI0BIK): TUTIOBI,
abo craHIapTHI

Tema . BusHauenus i
moOyI0Ba 9aCOBHUX

BXIi/IHI CUTHAJIH; XapaKTEPUCTUK
4acoBi TEXHIYHUX 3aC00iB
XapaKTePUCTUKU aBTOMAaTH3aIli1
€JIEMEHTIB Ta

ABTOMATUYHUX

CUCTEM

Jlexist Ne4 Illpaxmuune 3auamms

Tema 1 (npoaoB:x):
9acTOTHI

Neq

Tema . BusHauenus i

XapaKTePUCTUKU o0y/10Ba YaCTOTHUX
€JIEMEHTIB Ta XapaKTEPUCTUK
ABTOMATHYHHX TEXHIYHHUX 3ac00iB
CHCTEM aBTOMaTH3aIlil

Jlexuist Ne5 Jlabopamopmna poboma

Tema 1 (MpoaoOBiK):
THUIIOB1 IUHAMIYHI
TaHKW; Oe3iHepIiitHa
JIaHKa ; anepioinYHa
JaHKa MEPIIOTro
TOPSIIIKY;
amepioinyHa JIaHKa
JPYyroro NOpsiAKy;
KOJINBaJIbHA JTAHKA;

Nel.

JlocmiIKeHHS 4aCOBUX
XapaKTePUCTHUK
CIIEMEHTAPHUX
JUHAMIYHUX JIAHOK

KOHCEepBaTHBHA
JIaHKa

Jlexist Ne6 Jlabopamopna poboma
Tema 1 Nel.

(MPOIOBIK) : THUITOBI JlocaimKeHHs 9acOBUX
JTUHAMIYHI JaHKU; XapaKTEPUCTUK
ileabHa IHTETpyIoYa | eJIEMEHTapHUX

JIaHKa; peabHa
IHTErpyroua JIaHKa,
1meanpHa nude-
peHIIiIol0ua JIaHKa;
peanbHa
nuQepeHIionJa
JIaHKa; JTAaHKa
YHCTOTO 3aIi3HEHHS

JTUHAMIYHHAX JaHOK

Jlekmist No7

Jlabopamopna poboma
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Tema 1 (mpoaoBx):
3’¢IHAaHHA JaHOK:
IOCJIiJOBHE,
napajeibHe Ta
3yCTpiuHO—TIa-
payiesibHe 3’ €THAHHS;
MpaBUJIa IEPETBOPE-
HHS CTPYKTYPHHUX
CXEM aBTOMATHYHUX
CUCTEM

Nel.

JlocaimKeHHS 9acOBUX
XapaKTePUCTHK
€JIEMEHTapHHUX
JUHAMIYHUX JIAHOK

Jlexrrist Ne8

Tema 1 (mpoaoB:x):
nuQepeHIianbHi piB-
HSHHA Ta
nepeaaBaibHi
¢byHKIii aBTOMA-
TUYHUX CUCTEM:
nepenaBaibHa
GyHKIIS PO3IMKHYTOT
CHCTEMU; PiBHSIHHS
IIMHAMIKHA
PO3IMKHYTOI
CHCTEMH;
nepenaBaibHi QyH-
KIii 3aMKHYTOT
CHCTEMU; PiBHSIHHS
JTMHAMIKHA 3aMKHYTO1
CHCTEMH

Jlabopamopna poboma
Ne2.

JlocimipKeHHs
YaCTOTHUX
XapaKTePUCTHUK
CIIEMEHTaPHUX
JUHAMIYHUX JIAHOK

Jlekmis Ne9

Tema 2. CriiikicTh
JiHIHHAX aBTOMATH-
YHHUX CHCTEM:
MOHATTS CTIHKOCTI
JHIKHAX
aBTOMAaTHYHUX
CHCTEM; HEOOXIIHI Ta
JI0OCTaTHI YMOBU

Jlabopamopna poboma
No2.
JociiKeHHs
YaCTOTHUX
XapaKTEePUCTHUK
€JIEMEHTapHUX
JTUHAMIYHHAX JaHOK
MonynbHUN KOHTPOJIb

CTiIKOCTI

Jlexirist Nel0 Jlabopamopmna poboma
Tema 2 (mpomoB:k): | Ne2.

TOHSTTS TIPO HocmikenHs
KpUTepii CTIHKOCTI 4aCTOTHUX
aBTOMATHYHUX XapaKTEPUCTHK
cucTeM; anreOpaidHi | eJIeMEHTapHUX

KpuUTepii CTIHKOCTI;
Y4acTOTHI KpUTepii
CTIMKOCTI; KpUTEpiit
cTiiikocti Muxaiino-
Ba; KpUTEPIi
criiikocti HalikBicta

JTUHAMIYHHAX JaHOK

Jlexmist Nell

Jlabopamopna poboma
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Texnuiuni 3acoou
asmomamu3auii

Tema 3. SIkicTh
JiHIHHHUX aBTOMATH-
YHHUX CHCTEM .
MOKa3HHUKH SIKOCTI
MPOIIEeCiB KEpyBaHHS,
METOIHU OLIHKHA
SIKOCTI aBTOMaTHYHHX
CHCTEM Ha CTaJINX
peKUMaXx; BIUIHB
CTPYKTYPH CUCTEMHU
Ha 1i TOYHICTH Ha
CTAINX PEXKUMaX.
CTaTHYHI 1 aCTaTHYHI
aBTOMATHYHI1
CHCTEMH; METOIHU
OLIIHKH SIKOCTI
aBTOMAaTHYHHX
CUCTEM Ha TepexiJi-
HUX PEKHMAX

Ne3.

JlocmimKkeHHs CTIHKOCTI
aBTOMATHYHUX CHCTEM 3a
JIOITOMOI'0K0 YaCTOTHUX
KpHUTEPiiB

Jlexuis Nel2 Jlabopamopna poboma
Tema 4. Kopekuist Ne3.

aBTOMATHYHHX JlocmiKeHHS CTIMKOCTI
cucrem: aBTOMATHYHHX CHCTEM 3a
HeOOXIIHICTh JIOIIOMOT'OF0 YaCTOTHUX
KOPEKIIii; eJIeKTPUYHI | KpUTEpiiB

KOPUT'YIOUH

MPUCTPOT; TTOCITIIOBHI

KOPUT'YIOUH

MIPHUCTPOT;: aKTHUBHI

KOPUT'YIOUH

IIPUCTPOI;

napajieabHi

KOPUT'YIOUH IIPUCTPOIL

Jlexuist Nel3 Jlabopamopna poboma
Tema S. Ned.

Kuaacudikanis Meroau oTpuMaHHs
eJleMeHTIB NepexiHOI XapaKTe-
aBTOMATHKH. PHUCTUKH JIIHIHHUX
3araabHi ABTOMATHYHUX CHCTEM,
BJIACTHBOCTI JIOCIIJKEHHS SIKOCTI iX
eJleMeHTiB pobotu Ta BUOIp
aBTOMATH-KH: palioHaJIbHOTO
€JIEMEHTH KoeQILIeHTy nepeaayi
aBTOMAaTH30BAHUX CHUCTEMHU

CUCTEM YMPaBIiHHS

TEXHOJIOTIYHUMHU

MporiecamMmu; CTaTUIH1

Ta IUHAMIYHI

XapaKTEPUCTHKH

Jlexist Nel4 Jlabopamopmna poboma
Tema S (mpoaoBxk): | Ned.

MopynbsHuii
KOHTPOJIb
(MonynbHe
TECTYBaHHSI)
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JaTYHKH aABTO-
MATHYHHX CHCTEM:
MPU3HAYCHHS, KJIACH-
(ikartiss, OCHOBHI
napameTpH Ta

Meroau OTpuMaHHs
MepexiTHOI XapaKTe-
PHUCTUKH JIHIHHUX
aBTOMAaTUYHHUX CHCTEM,
JOCITIJKEHHS SIKOCTI iX

XapaKTEPUCTUKH poboTu Ta BUOIp
paIioHaTBLHOTO
koedimienTy nepegayi
CUCTEMH

Jlexarist Nel5 Jlabopamopna poboma

Tema S (mpogoBxk): | NeS.

peJie Ta mepeMu-
Ka04i NpUCTPoi B
cucTeMax aBTo-
MATHKH: 3arajibHi
3BEJICHHSI, KJIacH-
(ikarris Ta OCHOBHI
XapaKTEePUCTHKH
pene; peie
MOCTIMHOTO Ta
3MIHHOTO CTPYMY;
HEUTpaibHi Ta
MOJISIPU30BaHi pere;
TepPKOHH,
OE3KOHTAKTHI pee;
pelie yacy; myTHi
nepe-MHUKaro4i mpuc-

BuBueHHs perie yacy ta
aHayi3 iX poboTH

TpOi

Jlexrist Nel6 Jlabopamopna poboma
Tema 5 (mpomxoB:k): | NeG.

Hiacuiaroroui JlocmimkeHHs
NPHUCTPOI aB- XapaKTePUCTHUK
TOMATHYHHUX CEJIbCHHHOT CHCTEMU
cucTem: JTUCTAHIIIITHOTO
MIPU3HAYCHHS, nepeaBaHHs iH-
Kiacuikais, dopmarnii

OCHOBHI

XapaKTePUCTHKHU;

TUPUCTOPHI

M ICUIIOBaYl 3MIHHO-

ro CTpyMY;

M ICUITIOBAY

MOCTIHHOTO CTPYMY 3

MIePETBOPEHHIM

Jlexirist Nel7 Jlabopamopmna poboma
Tema § Ne7.

(mpopoB:x):Jloriuni
eJIeMEeHTH: 3arajibHi
3BEJICHHS TIPO JIOT149HI1
€JICMEHTH; OCHOBHI

BuBuenns i anamis
poOOTH JIOTIYHHX elle-
MEHTIB aBTOMAaTUKNA
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NEePETBOPEHHS 1
peaizaiisi peneiHo—
KOHTAKTHHUMH €eJe-
MEHTaMU;
MaTeMaTHYHUI
3aIMC; Ta0IHIIA
CTaHIB.; 3aKOHH Ta
HAaCJIIKH anreopu
JIOTIKHM; MIHIMI3aIis
JIOTIYHHUX CXEM

Jlekiis Nel8

Tema 5 (mpoaoB:x):
BHKOHABYi MPHUCT-
Poi: 3araiabHi
3BEJICHHS PO
BHKOHAaBY1 IIPUCTPOI;
Kiacuikaris;
XapaKTePUCTUKU
BUKOHABYUX
MeXaHI3MiB;
eJIeKTPHYHI
BUKOHABYI1
MEXaHI3MU;
TiApaBIIiuHI Ta
ITHEBMATHYHI
BHKOHAaBYl IPUCTPOI

Jlabopamopna poboma
No§
JlocimipKeHHs
XapaKTePUCTHK JaTIYNKa
OCBITJICHOCTI Ta aHaJIi3
po0OTH MpHIIaLy KOH-
TPOJTIO TIOJIYM 5T
MonynbHUNA KOHTPOJIb

Jlexrrist Ne19

Tema 5 (mpoaoBik):
ABTOMATHYHI
peryJasitopu:
3arajibHi 3BeJleHHS
PO ABTOMATHYHI
peryJasiTopm:
OCHOBHI 3aKOHU
pPETYIIOBAaHHA Ta 1X
peaizarlis B
perynaropax;
171eabHI peryasTopH;
pealibHI PeryasaTopu;
HaCTPOIOBAHHS
napameTpiB
1IeaIbHAX
pErynsTopinB

3aik
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HYBIlIl Ykpaiau
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HauionanbHuii yHiBepcurer OiopecypciB i «3ATBEP/ZKYIO»

NPUPOJIOKOPUCTYBAHHSA YKpPaiHH

KAJEHJAPHUM IVIAH
3AHATDH
IUIS

3 IUCLUIUIIHU
«Teopemuuni ocnosu aemomamuxu»

@akynpreT EHEpPreTHKH i aBTOMAaTHKH

1 kypc 2 cemectp
2014/ 2015 naBuanbHU pik

JexaH dakynbrery
LIL.Pagbko

JOLIEHT, KTH
L. T.I{urynsoB

(BueHe 3BaHHS, CTYIIHb, PI3BHUIIE BUKIIA1a4a)
YHCJI0 TH)KHIB

19

JICKIIH

38 rox

1a00paTOPHUX 3aHATH

38ron

caMOCTIliHa

TOJIUHU
3aJIK

3,5 roxg
pazom
111,5 ron

Jlexmii

TwxnHI

KinekicTs

JlaboparopHi (IpakTHYH1)
3aHATTS

TOIUH
Kinekicts
TOIUH
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Jlexmist Nel

BeTyn: KOpoTKHiA ICTOPUYHHI Hapic PO
ABTOMATHUKY; TPEIMET BUBUYCHHS
ABTOMATHMKH; 3aBJAHHA 1 111J1i HAaBYAJIHHOL
aucuuIutiag «TeopeTudHi OCHOBH
ABTOMATHKH»; 00’ €M 1 3BITHICTB MO
JUCLIUILIIHI.

Tema 1. OcHOBHi NOHATTSA Ta
BHU3HAYeHHs: KIacupikauis
ABTOMATHYHHX CHCTEM; MATEeMATHYHI
MoesIi 00°€KTIiB i aBTOMATHYHHX
CHCTEeM: TTOHATTS PO aBTOMATH3AIIIIO,
BU3HAYCHHS 1 TEPMIHOJIOTIST; OCHOBHI
MOHATTS 1 KJ1acu]ikarlisi aBTOMaTHIHHUX
CHCTEM; TIOHATTS PO PYHKLIHHIHA
eJIEMEHT aBTOMAaTUYHOI CUCTEMU;
knacudikarist QyHKIIHHUX eTeMEHTIB
ABTOMATHKU

Ipakmuune 3ansmms Nel
Tema. CxeMHn aBTOMaTHIHUX
CHCTEM 1 CJIEMEHTIB
CLIIBCBKOTOCTIONIAPCHKOT
aBTOMAaTHKHU

Jlexuist Ne2

Tema 1. (Mpoa0B:IK): NPUHIUITN
ABTOMATUYHOTO KEpPYBaHHS; CIIocoOu
onucy QyHKIIOHAJIbHUX EJIEMEHTIB Ta
aBTOMATHYHHUX CHCTEM; MaTEMAaTUIHHUN
OITUC €JICMCHTIB Ta aBTOMATUYHUX CUCTEM

Ipaxkmuune 3anamms No2
Tema. CkiragaHHs
mQepeHIiiHuX piBHIHD I
BU3HAUCHHS MepeaBaIbHUX
(GyHKIIH TEXHIYHUX 3aC00iB
aBToMaTu3arii

Jlexrrist Ne3

Tema 1. (mpoaoB:x):TUIIOBI, 200
CTaHJAapTHI BXiJHI CUTHAJIN; YaCOBI
XapaKTEPUCTHKH EJIEMEHTIB Ta
ABTOMATHYHHUX CHCTEM

Ipakmuune 3ansamms Ne3
Tema . BuznaueHus i
noOy0Ba YaCOBUX
XapaKTePUCTHK TEXHIYHUX
3ac00iB aBTOMAaTH3aIII{

Jlexuist Ned

Tema 1 (MpoAOB:K): YaCTOTHI
XapaKTepUCTUKH €JIEMEHTIB Ta
ABTOMaTUYHUX CHCTEM

Ipakmuune 3ansamms Ne4
Tema . BuzHaueHHs i
noOy/10Ba YaCTOTHUX
XapaKTePUCTHK TEXHITHIX
3ac001B aBTOMAaTH3aIi1

Jlexist Ne5

Tema 1 (Mpoa0OBIK): THUIIOBI TUHAMIYHI
JaHKH; Oe31HepIliiiHa JaHKa ;
arnepioANyYHa JIaHKa MEepILIoro MOPSAKY;
arepioiMYHa JIAaHKA JIPYTOro MOPSIKY;
KOJIMBAJIbHA JJaHKA; KOHCEPBATHUBHA JIaHKA

Jlabopamopna poooma Nel.
JlocimkeHHs. 4acoBUX
XapaKTePUCTHK CIIEMEHTapHUX
JTUHAMIYHUX JIAaHOK

Jlexuis Ne6

Tema 1 (MPo0OBIK):TUIIOBI AUHAMIYHI
JIAHKY; 17iealibHa IHTErpyroya JIaHKa; pea-
JIbHA IHTETpyIoYa JIaHKa; i/jealibHa Jude-
pEHIIif0I0ua JIaHKa; peasibHa Tu(epeHIriro-
104a JIaHKa; JJAaHKa YMCTOTrO 3ali3HEeHHs

Jlabopamopna poboma Nel.
JlocimkeHHs. 4acOBUX
XapaKTePUCTHK CIIEMEHTapHUX
JTUHAMIYHUX JIAaHOK

Jlexrisa Ne7

Tema 1 (mpoaoB:K): 3’ €THAHHS JIAHOK:
MIOCJTIIOBHE, MapajielibHE Ta
3yCTpiuHO—TIapajelbHe 3’ €HAHHS,
TpaBUJIa IEPETBOPEHHS CTPYKTYPHHUX

Jlabopamopmna poooma Nel.
JlociKeHHs. 4acOBUX
XapaKTePUCTHK eIEMEHTapHUX
JTUHAMIYHUX JIAHOK
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CXEM aBTOMAaTH4YHHUX CHUCTEM

8 | Jlekmis Ne8 Jlabopamopna poboma Ne2.
Tema 1 (mpomos:xk): nudepeHiiaibHi piB- JlocmimKeHHS YaCTOTHUX
HSIHHS Ta repeaaBaibHl QYHKIIT aBTOMa- XapaKTEPUCTHK eJIEMEHTapHUX
TUYHUX CUCTEM: Tlepe/iaBaibHa (DYHKIIIs JTMHAMIYHHX JIAHOK
PO3IMKHYTOI CHCTEMH; PIBHSIHHS
JMHAMIKHA PO3IMKHYTOI CHCTEMH;
nepeaaBaibHi QYHKIT 3aMKHYTO1
CHCTEMHU; PIBHSHHS TUHAMIKH 3aMKHYTOT
CUCTEMH

9 | JIekmist Ne9 Jlabopamopra poboma No2.
Tema 2. CrilikicTp JiHiliHHX JlociKeHHST YaCTOTHUX
ABTOMATHYHMX CHCTEM: TIOHATTS XapaKTEPUCTHK €JIEMEHTapHUX
CTIAKOCTI JIIHIMHUX aBTOMaTHYHUX IMHAMIYHUX JTaHOK
cHCTeM; HEOOX1Hi Ta TOCTaTHI YMOBHU MoynpHUN KOHTPOJIb
CTIKOCTI

10 | Jlekuis Nel0 Jlabopamopra poboma Ne2.
Tema 2 (MPOAOBIK): OHATTS PO JlocimkeHHs: 4aCTOTHUX
KpUTEpii CTINKOCTI aBTOMaTHYHUX XapaKTEPUCTHUK €JIEMEHTapHUX
cucTeM; anreopaiyHi KpuTepii CTIHKOCTI; JTUHAMIYHUX JIJAHOK
YaCcTOTHI KPUTEPii CTIHKOCTI; KpUTEPiid
cTifikocTi MuxaiinoBa; KpuTepii
criikocti HaiikBicta

11 | Jlekuist Nell Jlabopamopra poboma Ne3.
Tema 3. SIkicThb JiniliHMX aBTOMATH- JocnipkeHHs CTiKOCTI
YHUX CHCTEM : MOKA3HUKH SAKOCTI IpoIie- ABTOMAaTUYHUX CHUCTEM 3a
CiB KepyBaHHSI; METO/IH OI[IHKH SKOCTI aB- JIOTIOMOT'OF0 YaCTOTHUX
TOMATHYHUX CHCTEM Ha CTaJNX PeKUMaX; KpUTEPIiB
BIUIMB CTPYKTYPH CUCTEMH Ha ii TOUHICTB
Ha CTaJlUX peKUMax. CTATUYHI 1 aCTaTUYHI
ABTOMATUYHI CHCTEMHU; METOJI OI[IHKU
SIKOCTI aBTOMaTUYHUX CUCTEM Ha Mepexi-

HUX pPEKHMaX

12 | Jlekuis Nel2 Jlabopamopna po6oma Ne3.
Tema 4. Kopexkuisi aBTOMAaTHYHUX JlociiKeHHs CTINKOCTI
CUCTeM: HEOOXIiTHICTh KOPEKIIii; eNeKTpH- ABTOMAaTUYHUX CHCTEM 32
YH1 KOPUTYIOUYH MPUCTPOI; TOCIIAOBHI KO- JIOTIOMOT'OK0 4YaCTOTHUX
PUTYIOUH MPUCTPOT;: aKTUBHI KOPUTYIOUHU KpUTEPIiB
MPUCTPOT; MapaebHi KOPUTYIOUN TPUCT-
poi

13 | Jlexist Nel3 Jlabopamopna poboma Ne4.
Tema 5. Kinacudikanis eieMeHTiB Meroau oTpuMaHHs
aBTOMATHKH. 3arajbHi BJaCTUBOCTI Mepex1THOI XapaKTepUCTUKU
eJleMeHTIB aBTOMATH-KHU: €JIEMEHTH JIHIAHUX aBTOMaTHYHUX
ABTOMATU30BAHUX CHCTEM YIPABIIHHS CUCTEM, JOCTIHKEHHS SKOCTI
TEXHOJIOTIYHUMHU NPOLIECAMU; CTATUYHI Ta ix pobotu Ta BUOIp
JUHAMIYHI XapaKTePUCTHKU paLioHaTBbHOTO KOe(DIliEHTY

nepeaayi CUCTEMH

14 | Jlexmist Nel4 Jlabopamopna poboma Ne4.

Tema S (mpoaoBk): JATYNKHU ABTO-
MATHYHUX CUCTEM: IIPU3HAYCHHS, KJIaCH~

Metoau oTpuMaHHs
MepexiTHOI XapaKTePUCTHKHU
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¢ikarisi, OCHOBHI TapaMeTpH Ta XapakTe- JTHIMHAX aBTOMAaTUYHUX
PUCTUKH CHUCTEM, JOCIIIKEHHS IKOCTI
ix pobotu Ta BUOip
palioHaIbLHOTO KOe(DilieHTyY
nepenavi CHCTEMU
15 | Jlekmist Nel5 Jlabopamopmna poooma NeS.
Tema S (mpoaoB:x): pese Ta nepeMu- BuBuenHns pene yacy Ta aHaii3
Kal04i NPUCTPOI B CHCTEMAX aBTO- ix pobotu
MATHKH: 3arajbHi 3BEJICHHS, KJIACH-
(ikaris Ta OCHOBHI XapaKTepUCTUKH
perie; pele MOCTIHHOTO Ta 3MIHHOTO
CTPYMY; HEHTpaJIbHI Ta MOJIAPU30BaHI
pene; repkoHu, OE3KOHTAKTHI peie; pere
4acy; IyTHI ITepe-MUKa4l MPUCTPOT
16 | Jlekuis Nel6 Jlabopamoprna poboma Neb.
Tema 5 (mpoaos:k): Iligcuiarorwui JlocimkeHHsl XapaKTepUCTUK
NPHUCTPOI ABTOMATHYHUX CHCTEM: CEeNTbCUHHOT CUCTEMH
MPU3HAYCHHS, KJIacu(ikaIlisi, OCHOBHI JTUCTaHIIMHOTO TTepeaaBaHHs
XapaKTePUCTHKH;, THPUCTOPHI iHpopMmarrii
MiJCHIIIOBAayi 3MIHHOTO CTPYyMY;
MiJICHITIOBAY MTOCTIHHOTO CTPyMY 3
MIEPETBOPEHHIM
17 | Jlexuist Nel7 Jlabopamopna poboma Ne7.
Tema 5 (mpoaos:k):Jloriuni e1eMeHnTH: BuBuenns it ananiz poboTu
3arajbHi 3BEJCHHS PO JIOT1YHI CJICMCHTH; JIOTIYHHX CJIEMEHTIB
OCHOBHI JIOT14HI QyHKIIIT, X aBTOMATHUKHU
MIEPETBOPEHHS 1 peati3allist peeitHo—
KOHTaKTHUMHU €JIEMEHTaMHU;
MaTeMaTHYHUH 3aIic; TabIuIs CTaHiB.;
3aKOHHU Ta HACTIAKU alreOpH JIOTIKY;
MiHIMi3aI[isl JIOTIYHUX CXeM
18 | JIekuis Nel8 Jlabopamopna po6oma Ne§
Tema 5 (mpoaoB:K): BHUKOHABYI NPHUCT- JlociipkeHHsl XapaKTepUCTUK
Poi: 3aranbHi 3BeJICHHS PO BUKOHABYI JaT4rKa OCBITJIICHOCTI Ta
MPUCTPOT; KiIacupikaris; XapaKTepUCTUKH aHaJ1i3 poOOTH MpUIIaTy KOH-
BUKOHABUMX MEXaHI3MiB; €JIEKTPUUHI TPOJIIO TIOJTYM I
BHKOHABY1 MEXaHI3MH; T1IpaBIIvHI Ta MonaynbHUNA KOHTPOJIb
ITHEBMATHYHI BUKOHAaBYI IPUCTPOT
19 | Jlexmis Ne19
Tema S (mpoaoBxk): ABTOMaTHYHI Samik
PeryJisiTopu: 3arajibHi 3BeJIeHHsI PO
aBTOMATHYHI peryJsiTOpu: OCHOBHI
3aKOHU PETYJIOBAHHS Ta iX peajizallis B
perynaropax; iieanbHi peryiasTopH;
peanbHi peryIsaTOPH; HaCTPOIOBAHHS
napaMeTpiB i1ealbHUX PETYISATOPIB
JlexTop [.T.l{urynsoB
3aB.kadenpu B.I1.JIucenko

PesynbpTaTi nmepeBipkr BUKOHAHHS KaJEHIAPHOTO TIaHy
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IIporoxkoa
MOTOJ[>KEHHS HaBYaIbHO1 JUCIUTIIIHA « TeopeTHYHi 0CHOBH aBTOMATHKM
3 IHITUMHU JUCHUTIUTIHAMY JIJIS TIATOTOBKHY (paxiBIiB HanpsmMy miarotoBku — 6.100101

— «EHepreruka

[lepeBipin

Ta eJIEKTPOTEXHIYHI CHCTEMH B arpoNpPOMHCI0BOMY KOMILIEKCI»

Jucuumiina ta i [IpizBumie, Jucuumiina ta i [IpizBuie,
o3, 1Mo iHimianm, BueHa | Ilignuc | po3ainm, y skux 1HII M, ITigmuc
MepeyroTh CTYIIIHb Ta BUKOPHCTOBYIOTHCSl | BU€HA CTYIIIHb
BUBYCHHIO BUEHE 3BaHHS MaTepiaiu Ta BUEHE
JHUCIHHILTIHA BH KJIaJaya, 110 JHACIHUATUTIHA 3BaHHS BU-
«TeopeTnyHi OCHOBH | 3a0e3meuye «Teopernyni BUKJIaJaua,
ABTOMATHKH» MTOTNIEPETHIO OCHOBH 110
TUCIUTUTIHY aBTOMATHKI 3abe3neuye
HACTYIHY
JTUCIUTITIHY
Buma maTtematuka [TanTamicHko OcHOBH JlaBpuHEHKO
JILA., nomeHT, €JICKTPOTIPUTIONY I0O.M,,
KGMH JIOIICHT, KTH
3aranbHa (izuka Inpin ILIT., Enextporexnomnorii 1 | YepBiHCHKUI
JOLEHT, KOMH enektpoocBiTienns | JI.C., mpode-
cop, ITH
EnextpoTexHika i ITy3anos A.IL, Kypcose Ta HIIIT xadenpu
eJIEKTpOMEXaHiKa JIOIIEHT, KTH JIATUIOMHE
MPOEKTYBaHHS
3aranbHa XiMid ITonomapsoBa
LI'., noueHr,
KXH
INpporazonunamika | BaceneHkoB
B.I'., mouenr,
KTH
Tepmoaunamika i Hparanos b.X.,

TEIIOTEXHIKA

npodecop, ATH
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