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2. METOAUMYECKHUE PEKOMEHJIAIINU 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

2.1 ictopusi pa3BuTHS TEOPUHU CUCTEM yIPaBJIeHUSs

[Tpu u3yyeHnn Borpoca HEOOXOJMMO 0OpPaTHTh BHUMAHUE HA CIEAYIONINE OCOOCHHOCTH:

Teopus aBromatuueckoro ynpasieHus (TAY) nossunacs Bo BTopoi nojaosuHe 19 Beka
CHauaja Kak Teopus perynupoanus. [llupokoe nmpuMeHeHNE MapOBBIX MAIIUH BHI3BAIO
MOTPEOHOCTH B PETYIATOPaX, TO €CTh B CIELUATIBHBIX YCTPONCTBAX, MOIIEPIKUBAIOIIUX
YCTOHYHMBBIA PEKUM PaOOTHI TAPOBOM MAITMHBL. JTO JAJIO HAYAIO HAyYHBIM HUCCIICIOBAaHUSIM B
o0JacTH yrpaBiIeHUS TEXHUICCKUME 00bekTaMu. OKa3alioch, YTO PE3yIbTaThl U BBIBOIBI
JAHHOW TEOPUHU MOTYT OBITh IPUMEHUMBI K YIIPABICHUIO 00BEKTAMHU PA3IMYHONU IPUPOJIBI C
pa3IMYHBIMY NPUHIMIAMHU JeicTBUS. B HacTosee Bpems cdepa ee BIUSHUS paclIupuiIach Ha
aHaJIU3 IMHAMUKU TaKUX CHCTEM, KaKk SKOHOMHUYECKHE, COLlManbHbIe U T.I1. [loaTOMy mpexHee
Ha3BaHue “Teopus aBTOMAaTUUECKOTO PEryJupoBaHus’ 3aMEHEHO Ha OoJiee mupokoe - “Teopust
ABTOMATHUYECKOTO YIIpaBICHUS .

2.2 MeToabl MATEMATHYECKOr0 ONMUCAHNA JUHEHHEIX djieMeHToB CAY

[Tpu u3yyeHunn Borpoca HEOOXOUMO 0OpaTUTh BHUMaHUE Ha CIEAYIONINE OCOOCHHOCTH:

B 3aBucumoct oT xapaktepa u o0béMa uHOpMaAIMU 00 HCCIEIyeMOM OOBEKTE
BBIZICJIIIOT JBa CHOco0a TMOCTPOSHUS MAaTeMaTHYeCKOW Mojenu: AHaIUTHYECKUU CIoco0,
DKCTepuMEHTANIBHBIN Cc11oco0.

2.3 XapaKTepuCTHKAa U MO/Ie/IH THIIOBBIX JTUHAMHYECKHX 3BeHbeB CAY

[Tpu u3y4yeHnn BoIIpoca He0OXOJMMO 0OpaTHTh BHUMAHUE Ha CIICAYIONTHNE OCOOCHHOCTH:

JlnHaMHYeCKHe CBOWCTBA JIMHEWHBIX 3BEHBEB M CHCTEM aBTOMATHYECKOTO YIIPABJICHUS B
I[EJIOM MOTYT OBITh OMKMCAHBI YPABHEHUSIMH U TPaQUIECKUMU XaPAKTEPUCTUKAMHU.

2.4 AHanu3 ycToiiuuBocTH JuHeiHbIX CAY

[Tpu u3y4yeHnn Borpoca He0OXOMMO 0OpaTUTh BHUMAHHE Ha CIICIYIONHE OCOOCHHOCTH:

[ToHsITHE YCTOWYUBOCTH OTHOCHTCS K CHUTYaIldW, KOTJIAa BXOJHBIC CHTHAIBI CHUCTEMBI
paBHBI HYJIO, T.€. BHEIIHHE BO3ACUCTBHUS OTCYTCTBYIOT. [IpM 3TOM MpaBUIBLHO MOCTpPOSHHAs
CUCTEeMa JOJI’KHA HaXOJIUTHCS B COCTOSIHIH PAaBHOBECHS (ITOKOS) WU MOCTENEHHO MPUOIMKATHCS
K 3TOMY COCTOSIHMIO. B HEyCcTOMUYMBBIX cHCTEMax Jake MpU HYJIEBBIX BXOJHBIX CHUTHANax
BO3HUKAIOT COOCTBEHHbIE KOJICOAHUSI U, KaK CJIEJICTBUE, — HEJOMYCTUMO OOJIbIIINE OUIHOKH.

2.5 Ouenka kavectBa ynpapjienust CAY
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[Ipu uzydyeHnun Bompoca HEOOXOAMMO 0OPATUTh BHUMAHKE Ha CIIEAYIONHE OCOOCHHOCTH:

B Teopun aBTOMaTHYECKOrO YNpaBJICHUS TEPMUH KaueCTBO YIPABICHUS HCIOIB3YIOT B
Y3KOM CMBICJIe: PAacCMAaTPHBAIOT TOJBKO CTATHUYECKHUE M TUHAMUYECKHE CBOMCTBA CHCTEMBI.
Takue cBONCTBa CHCTEMBI, BBIPA)KCHHbIE B KOJIMYECTBEHHON (opMe, HA3bIBAIOT MOKa3aTeIsIMU
KayecTBa yNpaBJeHHs. DTU CBONCTBA MPEIONPEENIAIOT TOYHOCTh MOAEPKaHUs YIPaBIIIeMOil
BEJIMYMHBI Ha 3a/JlaHHOM YpPOBHE B YCTAaHOBUBIIMXCS M TEPEXOJHBIX peXHMax, T. .
oOecrieunBaroT 3((HEeKTUBHOCTH MPOLIECCa YIIPABICHUSI.

2.6 Cunre3 quHeliHbIX CAY

[Ipu u3yyenun Borpoca HEOOXOAMMO 0OpaTUTh BHUMAHKE HA CIEAYIOUINE OCOOCHHOCTH:

Jlnist pemieHus 3aaud CHHTE3a alTOPUTMHUYECKOW CTPYKTYPHI JOJDKHBI OBITh M3BECTHBI
nepeaaroyHas (QyHKIUS OO0bEKTa YIpaBiCHHs, IACHCTBYIOIIME Ha BXOJE W BBIXOJE OOBEKTa
BO3MYILIEHUS, a TAK)KE TOMEXHU, BO3HUKAIOIIUE B KaHAJIAX 3aJaHUs U U3MEPEHHUSL.

2.7 Ilu¢poBbie cuCTeMBbI YIIPaBJIeHUSA

[Tpu n3yueHnn Bompoca HeOOX0AUMO 00OPATUTH BHUMAHUE Ha CIIEAYIOIINE 0COOCHHOCTH:

OcHOBHOIl ~ OCOOEHHOCTBIO LHM(PPOBOM CHUCTEMBI SIBIIAETCA  CIOCOO  00pabOTKH
uHpopMaluu B ympasistonieir OBM, koTopblil npeaycMaTpuBaeT HCIONb30BaHHE TOJIBKO
apuMeTUYeCKUX Omepaluii U TMO3BOJISIET pEAlIU30BBIBATh alreOpanyecKkue ajaropUTMbI
yIIpaBJICHUS, BKIIIOYasi PEKypPEHTHBIE MIPOIIETyphI PEIISHHs pa3HOCTHBIX ypaBHeHHA. [Ipu sToM
BO3MOXXHOCTh HEIMIOCPEICTBEHHON pealn3aluil JTUHAMHYECKUX aJTOPUTMOB YIpPAaBJICHHS,
3alMCaHHbIX B BHJIE TU(EpEeHINATbHBIX 00 MHTErpalbHBIX YpaBHEHHH, HCKIIOYaeTcs, U
N0J00HBIE aJITOPUTMBI TAKXKE JOJKHBI ObITh IPUBEICHBI K PEKYPPEHTHOH (opMme.

2.8 MoneaupoBaHue CHCTeM yNPaBJIeHHsA

[Tpu n3yueHnn Bompoca HEOOXOIMMO 00PATUTh BHUMAHHUE Ha CIEAYIOIINE OCOOCHHOCTH:

[IpyHIMO CTPYKTYpHO — TMapaMeTpUyecKod ONTHMMU3ALMU CUCTEM YIPABICHHUS C
00paTHON CBS3bI0 MOXKHO C(HOPMYIHPOBATH CIEIYIOIUM 00pa3oM: yMHpaBJsiollee yCTpOHCTBO
JOJKHO CO/IepKaTh JTMHAMUYECKOE 3BEHO C MepefaToyHod (yHKuued, paBHOW WM OIU3KON
oOpaTHOl nepenaToyHol QyHKIIUU O0BEKTA.

2.9 3nakomMcTBO ¢ MHTepdelicoOM M NPHHIUNAMH IOCTPOCHHSI Mojedeill B
nporpaMmMHom Komiuiekce «MBTY»

[Tpu n3yueHnn Bompoca HEOOXOAUMO 00OPATUTH BHUMaHUE Ha CIIEAYIOIINE OCOOCHHOCTH:

Wntepdeiic TIK "MBTVY" cocTouT U3 OCHOBHOW maHenu (IJIaBHOTO OKHA), MMEOIEH
MEHIO M psiJl KHOIOK YIPaBICHHsI, BOCIPUHUMAIOUINX IIETYKH KOMOK MBIIIN, ¥ COBOKYITHOCTH
OKOH, B KOTOPBIX CTPOUTCS MOJIENb M HAOIOJat0TCs PE3ybTaThl €€ paboThl.

2.10 UccaenoBanue TMHAMHYECKHX CBOMCTB THIOBLIX JHHAMNYECKHUX 3BeHbLEB

[Ipu uzydeHnun Bompoca HEOOXOAMMO OOPATUTh BHUMAHWE Ha CIIEIYIONHE OCOOEHHOCTH:



B Teopun aBTOMATUYECKOTO YMpaBICHUS BBOJUTCS TMOHSITHE THUIIOBBIX 3BEHBEB,
nepeaaroyHas (QYHKUIMS KOTOPBIX TOJBKO B  OINPENEJICHHOM YacTOTHOM JIMana3oHe
COOTBETCTBYET pEaJbHbIM 3BEHBSM CHUCTEM YIOpaBiieHUs. PaccmaTrpuBas XapaKTEpUCTHKHU
3BEHbEB HE3aBHCHUMO OT WX Ha3HaueHUus, (PU3MYECKOro MpUHIUNA JEHCTBHS, MOIIHOCTH U
CKOPOCTH TEpeJaBaEMbIX CHUTHAJIOB, MOXXHO BBIJCJIUTH PsJl THUIOBBIX 3BEHHEB, OMHCHIBAEMBIX
OOBIKHOBEHHBIMU JIMHEHHBIMUA U PEepeHIIUATBHBIMI  YPAaBHEHUSIMA TIEPBOTO M BTOPOTO
HOPS/IKOB: KosieOaTeabHble, KOHCEPBATUBHBIE, HMHEPIIMOHHBIE, (hopcupyromue.

2.11 MoaendpoBaHue H HCCIe0BAHUE CTPYKTYPHBIX CXeM BXO0/I-COCTOSIHHE-BBIX0/T

[Ipu u3yyenun Borpoca He0OXOIUMO 0OpATUTh BHUMAHKE Ha CJIETYIOIINE OCOOCHHOCTH:

[IpenBapuTenbHO 3aAar0TCsl MapaMETpPhbl pacyera: METOJ M MHTEpPBAl WHTEIPUPOBAHUSA,
MUHUMAaJIbHOE U MaKCHUMaJlbHOE 3HAYEHMs Illara MHTETPUpPOBAHMS, LIAr BbIBOAA PE3YJIbTATOB,
TOYHOCTb. JJOMOJHUTENHFHO MOXKHO YCTAHOBUTH PEXXHUM MACIITAOUPOBAHUS BPEMEHU C 3a/laHueM
«MHOXHTEISl YCKOPEHUs» MOJIEIbHOr0 BpeMeHu. Ecnu 3a1aTh 3TOT MHOXKUTENb paBHBIM 1, TO
CKOPOCTH TPOTEKaHMUsI MOJEIBHOIO U PEaJbHOrO0 BpPEMEHM OyayT coBHaaarh. Takol pexum
MO3BOJIIET OOECNEUUTh CHHXPOHM3ALMI0 OOMEHA JaHHBIX C BHEUIHUMM YCTpPOWCTBaMHU IpU
MOJICJIMPOBAHUU B peaTbHOM BPEMEHH.

2.12 Pacuer ycTOIYHBOCTH CHCTEM YIPABJIEHUSI

[Ipu u3yyenun Borpoca HeOOXOUMO 0OpPAaTUTh BHUMAHHE Ha CIIEAYIONNE OCOOCHHOCTH:

Ecnu Bce kopHM nexaT B JIEBOHM MOJYIIOCKOCTH KOMIUIEKCHOTO IEPEMEHHOIO, TO
cuctema ycroiumBa. Eciam XoTs Obl OJMH KOPEHb IIEKHUT B TMPaBOM MOIYIIJIOCKOCTH
KOMILJIEKCHOTO MIEPEMEHHOT0 - CHUCTeMa HeycToWuuBa. Ecnu ke KOpHM HaxoJsATCs HAa MHUMOM
OCH U B JIEBOU MOJIYINIOCKOCTH, TO TOBOPSIT, YTO CUCTEMA HAXOJAUTCSI Ha TPaHUIlE YCTOWYMBOCTH.

2.13 Anaau3 cuctem ynpasjieHus ¢ IBM B kauecTBe yNnpaBJisiiOIero ycTpoicraa

[Tpu n3yueHun Bonpoca HEOOXO0AMMO OOPATUTh BHUMAHHUE Ha CIEAYIOIUE OCOOCHHOCTH:

B Hacrosiee BpeMsi B cucTeMax aBTOMAaTUYECKOTO YIPAaBJICHUS HCIOJb3YIOT TOTOBBIE
MUKPO3JIEKTPOHHBIE UHTETPAIbHBIE CXEMbI, HA OCHOBE KOTOPBIX CO3/1aHbl MUKPOIPOLECCOPHI U
MUKpOo-OBM. Mukpomnporieccop mpeAcTaBiIsieT co00il MpOrpaMMHO-YIIPABISIEMOE YCTPOUCTBO,
OCYILIECTBIISIIOLIEE Mpolecc OOpabOTKM MOCTYNUBIIEH HWH(GOPMAIMU U YIPaBIEHUE 3TUM
IIPOLIECCOM.

2.14 MopeaupoBanue CY ¢ ucnosib30BaHueM 0J10Ka «SI3bIK MpPorpaMMupoBaHHsD)
(MBTY)

[Tpu n3yueHnn Bonpoca HeOOX0AMMO OOPATUTh BHUMAHHUE Ha CIEAYIOINE OCOOCHHOCTH:

brnox SI3pIk mporpaMMHpOBaHUS TO3BOJIIET CO34aBaTb MOJEIHM C  ITOMOUIBIO
AJTOPUTMHUYECKOTO A3bIKA, aHATOTMYHOro s3bIKy cucremMbl MATLAB. Cpean KOHCTpyKuuid

A3bIKA — YCJIOBHBIC H 663}’CJ'IOBHI>IG nepexXoanl, HHUKIbI, ITIOJb30BATCILCKUEC (bYHKHI/II/I u



npoueaypsl. UHTepnpeTaTop sA3blka NpeaBapUTEIbHO KOMIIMIUPYET IPOrpaMMy BO BHYTPEHHUI

IMCEBAOKO, YTO YCKOPACT BBIIIOJIHCHUEC 3aJa1H.



