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1. Heau u 32024 TMCUMIINHBI

Lens mnpenonaBaHusi AUCHUIUIMHBL "Teopus aBTOMATHYECKOTO YrpaBlieHUs"
3aKiIro4yaeTcss B (DOPMUPOBAHMM y CTYJEHTOB 3HAHUW M yMEHHMI B OOJAcTH aHajau3a
(GU3HYECKMX 3aKOHOB U MAaTEeMaTHYECKHUE METOJIBI ISl PEIICHHSI 3a/1a4 TEOPETUIECKOTO

" IIPHUKIIAIHOTO XapaKTCpa IIpU PCIICHUU HpO(i)eCCI/IOHaJILHI)IX 3aja4.

2.MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrpaMMBbl:

JlaHHasi AMCLUIUIMHA OTHOCHTCS K BapuUaTUBHOW (MpoQuMIbHON) YacTw,
ABJIIETCS JUCUMIUIMHOM 1o BbIOOpY. IlepeueHp OuCHUIUIMH, HEOOXOAMMBIX MJis
M3Y4YEHUsl TUCUUIUIMHBL «TeopHsi aBTOMaTUYECKOTO YNPAaBICHUS»: (PU3MKA, BbICIIAS

MAaTEMaTuKa, CACTCMbI YIIPABJICHUA 3JICKTPOIIPUBOIOB.

3. Ilepeyenb mNUIAHMpPYeMbIX Ppe3yJabTATOB OO0y4YeHUs] 1O JUCHMILUIUHE

(MOJ]yJ'IIO), COOTHECEHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUA KOMIIeTeHIIU

Tao6auma 1
Koa mo ®I'oC NHaukaTopsbl 10CTHKEHUSA ILianupyemsle pe3yJibTaThl
o0yuyeHUs1 1O JUCIHHUIJIHHE
(3YB)
OomenpogeccuoHanbHbIE
IIK-4. Cnocoben IK-4.1. 3naer npuHUMIbI pa3paboTku | 3HATH: OCHOBHBIE
AHATU3UPOBATh ITOKYMEHTAIIMH, BKJIIOYAIOIIel aHanu3 | (yHIaMEeHTaIbHbIE 3aKOHBI
TpeOOBaHUS K TpeOOBaHUIl K CHCTeMaM YIpaBieHus], | IPUPOJIbI 51 OCHOBHEIE
CUcreMmam 150.4 YCTPOﬁCTBy u Q)YHKHI/IOH&TIBHLIM (1)I/131/I‘~IGCKI/I€ U MaTreMaTU4YCCKUC
yIIPaBJIEHUS U XapaKTePUCTHKAM; 3aKOHBI
paspabatbiBaTh YMerb: TNpuMEHSATH (PUNKO-
COOTBETCTBYIOIIHE IMK-4.2.  VYmeer  paspabathiBaTh | \aremaTHuecKuii ammapartsl |
KOHIICNIINHN KOHLICNTYalbHbIE MPOEKTOB  CHCTEM | [IpOBOIUTH MaTEMATHYECKOE
YTIpaBJICHHS, YYHTBIBAIOIIUX | MOJETHPOBAHMNE;
oTpeieIIeHHbIE TpeOOBaHUS 1| Biajers: HABLIKAMU
oOecrieueHHe COYCTAHHs PAasNMYHBIX | caMOCTOSTENBHONH — paboTHI B
KOMIIOHCHTOB U TeXHOHOFHﬁ; C(I)epe NpOBEACHUSI HAYYHBIX
HCCIIeJOBAHUN.
I1K-4.3. Bmaneer METOINKON
MPOBEJICHUS DKCIEPTHBIX OICHOK W
Npe3eHTalui pa3paboTaHHBIX
KOHIEMINNA nepen
3aMHTEPECOBAHHBIMU CTOPOHAMH IS
MOJlydeHUus: OOpaTHOM CBS3U W
JlalTbHEUIIINX KOPPEKTUPOBOK
MTPOEKTOB




4.00beM QUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Taoauma2
Bcero
qyacoB/ 3a4.e]1. CeMmecTpbl
Bup yueoHoii padoThl
5
(0010] (01010
KonraktHasi pa6ora (Bcero) 51/1,42 51/1,42
B ToMm uncne:
Jlekun 17/0,47 17/0,47
JlaGopaTopHble 3aHATHS 34/0,9 34/0,9
CamocrosiTesibHasA padoTa (Bcero) 57/1,58 57/1,58
B ToMm uncne:
Templ U1l CaMOCTOATENBHOTO U3Y4ECHUS 20/0,56 20/0,56
[TonroroBka k pedepary 20/0,56 20/0.56
[TonroroBka k 3ayety 17/0.47 17/0.47
Bun npomexxyTouHOM aTTecTanuu 3a4er 3a4er
BCET O B | 108/3 108/3
O01mast Tpy10€eMKOCTh Jacax
[uas Tpya BCETO |3 3
AU CIUAILINHBI .
[S1970:0701¢:D.¢
5. Conep:xanune TUCUUIINHBI
5.1. Pa3jnennl AMCHUIIIMHBI M BUABI 3aHATHI
Taoauna 3
(01010
Ne HaumenoBanue pa3jaeia .
/' AUCHMILTHHBI 1O Yack naﬁoac:;o Bceero
nm cemMecTpam JleKIIl/IOHHUbIX mi:lx P qacoB
SaHsITHH 3aHATHH
5 cemectp
Moayas 1
1. | OcHOBHBIE TOHATUS 14 17 31
TEOPUH YIIPABICHUS
Moayab 2
5 Y cTOMYNBOCTH CUCTEM 3 17 20
yIIpaBJICHUSA




5.2. JIeKIIMOHHBIE 3AaHATHSA

Taoauna 4

HaumenoBanue

Ne ni/nt pa3ae/;ioB TUCHUIIINH

TeMaTuKa JeKIIUOHHBIX 3aHATHNA

Mopnyas 1
1 [Ipenmer u 3agaun kypca TAY.
2 @dyHnaMeHTaIbHBIC TPUHIUIIBI YIPABICHUS
3. Ocnoguble Bujabl CAY

1. 4. CtaTuecKkue XapakTepUCTUKH
5
6
7

OCHOBHBIE TTOHATHSA
TEOPHUH YIIPABICHUS

. Annamuueckuii pexum CAY. YpaBHeHUE AMHAMUKH
. [lepenarounas GpyHkus
. DJIeMEHTapHbIe JUHAMHYECKHE 3BEHbS

Moayan 2
. 1. IToHsiTHE BpEMEHHBIX XapaKTEPUCTUK
2 VY CTOHYHUBOCTH CUCTEM .
2. Tlonatue yCTOWYMBOCTH CUCTEMBI
YIPaBJICHUS

5.3. JlabopaTopHbIe 3aHATUSA

Tabnauua S
HaunmeHnoBanue
pa3aenoB
AUCHMITUHBI
Ne ni/m .
HaumeHoBaHue NPAKTHYECKUX 3aHATHIA
1 OcHOBHBIE [TpuHIUIBL MOCTPOCHUS CHCTEMBI
’ IIOHATUA TCOPUH ABTOMATHYCCKOI'O YIIPaBJICHUA
2. yIpaBIECHUsA [IpeoOpazoBaHne CTPYKTYPHBIX CXEM
3 YcroitunBocTh N3yuenune mocTpoeHus: (pyHKIMOHATIBHBIX CXEM C
) CHCTEM nomouipro [1I1
4 yIIpaBIECHUS HccenenoBanue yCTOMYMBOCTH JINHEWHBIX CHCTEM
6. CamocrosiTesibHasi padoTa CTYJAEHTOB 0 JUCHUIIMHE

CamocTosTenbHast paboTa o JaHHOW AUCUUIUIMHE MPEICTAaBICHA B BUJIE TEM,
K KOTOPBIM CTYIEHTBI CAMOCTOATEIHHO B HEAYAUTOPHOE BPEMs MOJATOTaBIMBAIOT

pedepaThl ¥ MPE3CHTAINH, KOTOPBIC 3aIIUIIAIOT TEPea JIEKTOPOM.



Taoauna 6

NeNe
o/ Temsbl 119 pedpepaton
1 AHanu3 CyniecTBYIOIUX CUCTEM
2 @DYHKIMOHAIBHBIE CXEMBI CUCTEM
3 TexHosornueckue cxemsl
4 TexHomorus Mpou3BOACTBA CEPHON KUCIIOTBI
5 TexHonmornyeckass U CTpyKTypHasi CXEMbI IIPOU3BOJCTBA CEPHOU KUCIIOTHI
6 [lepenaTounsie GyHKIUU pPa3TUYHBIX FTIEMEHTOB
7 Bupl nepexoiHbIX MpOLECcCOB I TUHEUHBIX CUCTEM
8 IToustue ABroMmatu3zarmst. CriocoObI aBTOMATHU3aUHA
9 OCHOBHBIE TEXHUUYECKHE XapaKTEPUCTUKU KOHTPOJLJIEPOB
U IPOTPaMMHO-TEXHUYECKUX KOMILIEKCOB
10 | KonTposepsl 3apy0e)HOT0 MPOU3BOJICTBA
11 | OTeuecTBEHHBIE IPOIPAMMHO-TEXHUYECKHE KOMILIEKCHI
12 Amnanorossle gatyuku. CriocoObI MOIKIIIOUYEHUS
13 | Hudpossie 1aTunKm.
14 I/ICHOJIUHHTeJH)HHe ycrpoiictBa Kiaccugukanus HCnoTHUTEIbHBIX
YCTPOMCTB
15 | Buasl u onucanue UCTIOJHUTENbHBIX YCTPOMCTB
16 | Koppektupyronme ycTpoiicTBa
17 | BpluuciaeHue 4aCTOTHBIX XapaKTEPUCTUK JUCKPETHBIX CUCTEM
18 | lludpossie ycTpoiicTBa
Tabnuua 7
NeNe
w/n Tembl 1151 CAMOCTOSITETLHOTO H3yYCHUS
1 [TocTpoeHue CTpyKTypHBIX CXEM
2 OyHKIMOHANbHAS CXeMa CUCTEMBI
3
4 O6mue ceenenns 00 ucnoas3osanuu I111 Matlab
5 [Toctpoenue nuHENWHBIX cucTeM ¢ ucnonb3oBanueM 111 Matlab
6 IToctpoenne nuHamuueckux xapakrepuctuk B I111 Matlab
7 Z —nepenaTo4yHas QyHKIHS
8 [Ipumep BeruncieHus Z —Tiepe1aTouHoN QyHKIUY.
9 Brruncnenne 4acTOTHBIX XapaKTEPUCTUK JUCKPETHBIX CUCTEM
10 | YacToTHBIE XapaKTepUCTUKU AUCKpeTHBIX cucteM B 111 Matlab .

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM padoThI

1. J1.X. Nmaes, 3. Koanbcku, B.b. SIkoBieB u jp. «AHaau3 U CUHTE3 CUCTEM
ynpasieHus» - CI16., 2008 [DnexkTpoHHBIN pecypc]

2. II. JIx. Dnpaiit, b.4. Jlypee. «Knaccuueckue MeTObl aBTOMATHYECKOTO

ynpasienus» - CII6.: "BXB-Iletepoypr", 2004 [DnekTpoHHBIH pecypc]



3. becekepckuii B.A. «I{udpoBrie aBTOMaTtnueckue cucteme» - CIIO.,
2006[ DnekTpOHHBIN pecypc]
4. Anyppues W., CwmupuoB A., CwmupnoBa E.«MATLAB 7.0 B

noaimHHUKe». HoBast Texunueckas kaura, 2005 [DneKkTpoHHBII pecypc|

[Tpumep naGopatopHoit pabOThI
COCTABJIEHUE ®YHKIIMOHAJIbHbBIX CXEM CUCTEM
ABTOMATHUYECKOTI'O VIIPABJIEHUA

Heanb padorsi: M3ydyeHne NpUHIMIIOB TOCTPOSHUSI CUCTEMbI aBTOMAaTUYECKOTO YIIPABICHHUS.
OCHOBHBIE ITOHATHWA U OITPEAEJIEHN A

PaGora m000ro TEXHUYECKOTO YCTPOWCTBA XapakTEpU3yeTCs OAHOW WIU HECKOJIbKUMU
¢bu3nuecKUMU  TOKa3aTelsMu  (MapamMeTpaMu, BBIXOJHBIMH  CHTHAJIaMH,  PETYJIUPYEeMbIMU
BennurHaMu). Hampumep, pabora reHeparopa xapakTepu3yeTcs BEIMUYMHON HaIlpsHKEHUs U 4acTOTOM
TOKa, paboTa JBUraTeNsl — YIJIOBOM YacTOTOM BpallleHUs pOTOpa; MapoBOM KOTEN — JaBJIICHHEM TMapa,
pe3epByap — YPOBHEM KHUAKOCTH.

IIpu pemeHun NPOU3BOACTBEHHBIX 3a/lad BO3HHMKAET HEOOXOIUMOCTh CTaOMIM3MPOBATH
JaHHYI0 (U3WYECKYI0 BEIMYMHY B TEXHUYECKOM YCTPONCTBE WM, COIVIACHO TEXHOJIOIMYECKUM
TpeOOBaHUsAM, JODKHBIM 00pa3oM HM3MEHUTh €€ 3HaueHue (perynupoBaTh). [J1aBHOM mHpuUMHON
HE3aIlJIaHUPOBAHHOTO U3MEHEHUS PETYIMPYEMOM BEIMYMHBI SIBISIETCS U3MEHEHUE HArpy3KHU M JPYTHUX
BO3MYILAOIMX BO3AeHCTBUN. [03TOMY 3aaua yMEHBIIEHNS OTKIOHEHUS PETYIUPYEMOU BETNYMHBI
OT 3a/IaHHOM SBJISIETCSI OCHOBHOM 3aJ1adyeil cucTeMbl aBTOMaTuueckoro yrpasienus (CAY).

Jlnia pemieHust 3Tol 3ajaud HEOOXOAUMO MpoBecTH aHanu3 padboTel CAY U onpenenuTh Kakou
anemeHT CAY Ha Kakoi mokaszaTesib KauecTBa yNpaBJIEHUS M KakuM oOpa3oM Biuser. s sToro mo
3aJJaHHON TNPUHIMIIMAIBHOW CXEeMe OmNpeneNsioTcs (QYHKIMOHAIBHBIE JJIEMEHTBl  CHUCTEMBI
yIOpaBlIeHUs, KOTOpble MOKAa3bIBAIOT HA3HAYEHHME KaXKIOro 3JEMEHTa B Ipoliecce YIpaBiIeHUS U
cocTaBisieTcsl QyHKIMOHAIbHAasI CXeMa.

ABTOMaTH4Ye€CKHM Ha3bIBAETCS YIIPABJICHNE TEXHUUECKUM MPOIIEcCCOM 0€3 yJacTHs YeloBeKa.

ABTOMaTHYE€CKHM PeryJsiTOpoOM Ha3bIBa€TCs PETYIUPYIOIIEe YCTPONUCTBO, OCYLIECTBIISIONIEE
yIipaBiieHHe 00BEKTOM PETYIMPOBAHNUS COTJIACHO 33JJAHHOMY aJTOPUTMY.

AJITOPUTM yNpaBJeHUs] — 3TO NPAaBUIO BBIPAOOTKH YIPABISAIOLIETO BO3JEHCTBUS IS
peLIeHNs TOCTaBIEHHOM 3a1auH.

Cucrema apromMatudeckoro ynpasJjenusi (CAY) — 3T0 B3auUMOJEHCTBYIOMIUNA C 0OBEKTOM

yIIpaBJICHUS] aBTOMaTHUYECKHI PeryisiTop, B KOTOPOM Npeodpa3oBaHKe U Nepeaya nH(POpMaIHH,


http://matlab.exponenta.ru/books/annot3.php#matlab7
http://matlab.exponenta.ru/books/annot3.php#matlab7

(dbopMHUpOBaHKE YIIPABIAIONUX KOMAH U X pealn3alus OCyIIEeCTBIIETCS aBTOMAaTHUECKH, COTJIacHO,
3aJIaHHOTO AJITOPUTMA YIIPABICHUSL.

st ananmmuza CAY HCTIONB3YIOTCS IPUHIUITHATIBHAS CXeMa U (DYHKIIMOHAJIbHAS CXeMa.

IpuHoMnuanbHasi cXeMa I[OKa3blBaeT (PU3MUECKYI0 NPUPOAY IJIEMEHTOB aBTOMATHKH,
TEXHUYECKHUE XapaKTePUCTUKHU, IPUHLIUIT AEUCTBUS U B3AUMOACHCTBHE MEXKI1Y HUMHU.

DJIeMeHTOM aBTOMATHKH HA3bIBAETCS YacTh CUCTEMbI, B KOTOPOW MPOUCXOAUT KaUeCTBEHHOE
WIA KOJIMYECTBEHHOE TNpeoOpazoBaHue (HU3MYECKON BEIMYMHBI U TEpeladd €€ K IMOCIEAYIoUIeMYy
JJIEMEHTY.

Ha npuHuunuanbHON cxeMe BCe DJIEMEHThl U CBSI3U MEXKIYy HUMH H300pa)kaloTcsi B BUJE
YyCIOBHOTO Tpaduieckoro 0003HaueHUs. DTO MO3BOJSET U3TOTOBUTh ABTOMATUYECKYIO CUCTEMY WITU
IIPOU3BECTH €€ PEMOHT.

DYHKIMOHAIBLHASA CXeMa COCTOUT M3 (DYHKIIMOHAIBHBIX 3JIEMEHTOB, KOTOPBIE TMOKA3bIBAIOT
uX (QYHKIIMOHATFHOE Ha3HAUYECHUE NMPU aBTOMATHUYECKOM YIPABICHUU TEXHOJIOTHYECKUM MPOIECCOM U
CBSI3b MEXKIY HUMH.

DOYHKIUOHAJIBHBIA 3JIEeMEHT — 3TO YCJIOBHO BbiJeneHHass 4actb CAY, BbINOJHAIONIAS
ornpeAeNeHHY0 (PYHKIHIO M0 pealu3ally 3aIaHHOTO aJTOPUTMA YIIPABICHUS.

Ha d¢yHkiuonansHOl cxemMe Bce 0JJIEMEHThl (KpOME CpaBHUBAIOIIETO YCTPOWCTBA)
n300pakarloTCsi B BHJE NPSAMOYTOJIBHUKOB C YyKa3zaHMeM MX (YHKIMOHAJIBHOTO Ha3HAYEHHUS.
CpaBHuBarolee YCTpOHCTBO U300pa’kaeTcsi B BUAE OKPYKHOCTU C KPECTUKOM BHYTpHU. CBSA3b MEXIY
3JIEeMEHTaMU M300pakaeTcs CIUIONIHBIMU JIMHUAMU CO CTpEJIKaMM, IOKAa3bIBAIOLIUE HAIlpaBJiIeHHE
MIPOXOKJICHUSI YIIPABJISIONIUX CUTHAJIOB.

KITACCUOUKAILINA @YHKIUMOHAJIBHBIX DJIEMEHTOB

OOmwexT ynpasnenus (perynuposanusi) (OP) — mammHbl, anmaparsl WK JIpyrue YCTpOWCTBa,
TpeOyeMblii peXHUM KOTOPBIX MOAJIEPKUBACTCS PEryJATOPOM IYTEM YIpaBJieHUs (peryaupoBaHMs)
3aJJaHHBIX BEJIMYHH.

HUcnoanureabHoe ycrpoiictBo (MY) — (QyHKIMOHATBHBIA 3JIEMEHT, OCYIIECTBIISIONTHI
BBIpAOOTKY YIPABISAIONIMX CHTHAJIOB COIJIACHO QJITOPUTMA YIPABICHUS U HEMOCPEICTBEHHO
BO3JICHCTBYIOIMX Ha OOBEKT yIpaBIeHUs 711 U3MEHEHUS peXuMa ero paboThl.

Yenaureab (V) — GQyHKIMOHAIBHBIN JIEMEHT, B KOTOPOM, HE U3MEHA (PU3UUECKYIO TIPUPOLY
BXOJIHOTO CUTHAJIa, OCYIIECTBIISETCS YBEIMUYEHNE €T0 MOIHOCTH 32 CYET SHEPTUU BCIIOMOTaTEeIbHOTO
WCTOYHHKA TUTAHUS.

IIpeoopa3syromee ycrpoiictBo (I1Y) — (yHKUMOHATBHBIN DJIEMEHT, NPUHUMAECMBIA IS
npeoOpa3oBaHus YIPABISIIOIIEIO CUTHANA C IENIbI0 M3MEHEHUS 3aKOHA YIIPaBICHUS. Y CUIIMTEIBHOE U
peodpasyrolee yeTpoicTBa MOTYT OBITh OOBbETUHEHBI B OJUH ()YHKIIMOHATBHBINA OJIO0K: YCUITUTEIHHO

npeoOpasyromiee yCTPOUCTBO.



Jaruuk (/[]) — pyHKIMOHANBHBIN 3JIEMEHT, U3MEPSIONINA U Tpeodpa3yromnuii HHHOPMAIIHIO O
¢busnueckoil BenuunHe (TIoKa3aTeno paboThl) B CUTHAI, YIOOHBIN 1T 00pabOTKH U MCIOJIL30BaHUS B
CUCTEME yIpaBIICHUSI.

Koppexktupywomee ycrpoiictBo (KY) — QyHKIMOHANBHBIA 53JI€MEHT, CIyXalluid s
MOBBIIEHUS YycTOWUUBOCTH CAY U yinydllleHus ee TMHAMUYECKUX XapaKTepPUCTHUK.

3anawmee ycrpoiicTBo (3Y) — GyHKIHMOHATIBHBIN 3JIEMEHT, CAYXaUi i1 (OPMUPOBAHMS
CUTHaJia, COTJIaCHO 3a/IaHHOMY 3HAYEHUIO PEryJIMpPyEeMON BETUUHHBI.

CpaBHUBaWIIEe YCTPOMCTBO — 3TO (YHKIIMOHATIBHBIA JJIEMEHT, OCYIIECTBIISIOIIHIA
anreOpanvecKkyro OIMepanuio MO0 OTHOLICHHIO K BO3JCHCTBHSAM, NOCTYMAIOIIUM HAa €ro BXOJ

(HaHpI/IMep, onepanru CIOKCHUA UIN BbIYUTAHUSA ITOCTYIIAOIIUX CI/IrHaJIOB).

Kunacenpukanus curuajios, geiicrsyrommx B CAY

Peryaupyemasi BesimuuHa X(t) — 3TO TOKa3arenb, XapaKTEPU3YIOIIUNA COCTOSIHHE OOBEKTa
ynpasnenus. Hanpumep, temneparypa, ypoBeHb, AaBJICHUE U T.1.

Bo3mymamomee Bo3aeiicrBue (momexm) f(t) — 310 BO3neicTBUE, Hapyiiatoliee TpeOyemyro
(YHKLIMOHATIBHYIO 3aBUCHUMOCTb (CBSI3b) MEXKJY 3aJalOIllUM BO3JEHCTBHEM M PETYIHPYEeMOil
BEJINYUHOM.

Yupasasiomee Bo3aeiictBue Q(t) — 3T0 BO3JCICTBHE, MOCTYNAONIEE C HCIOIHUTEIHLHOTO
yCTpOICTBa Ha OOBEKT yNpaBICHUS JIUIsl YIPABICHUS PETYINPYEMOM BETUUMHOM.

3anaomee Bo3geiictBue U(t) — 5TO BelIMYMHA, COOTBETCTBYIOIIAs  3aJaHHOMY
(mpeanrcaHHOMY) 3HAYEHHUIO PETYIUPYEMON BETUUMHE.

Pasznnuarot cienyromye 3Ha4eHNs PETYJINPYEMOI BETNYMHBI.

IIpeanucanHoe 3HaYeHUe PeryJupyeMoii BeJIMUYHHbI Xp(t) — 3TO 3HAUEHUE PEryIupyeMoil
BEJIMYMHBI, COOTBETCTBYIO I11€€ TpeOyeMOMY pexXUMy paboThl 00BEKTa pEryTupOBaHMSL.

JelicTBUTEe/IbHOE 3HAYeHHe peryjaupyeMoil BedH4YUMHbl Xygi(t) — OTO 3HAUYEHUE
peryaupyeMoil  BENMYMHBI, COOTBETCTBYIOIIEEe (AKTUUECKOMY pEeXUMYy paboThl  0ObeKTa
peryJIupoBaHHUsL.

Ommoka peryaupoBaHusi X(t) — pasHOCTh MEXKAY MPEANUCAHHBIM H JACHCTBUTEIHHBIM
3HAYEHUSIMU PETYIHPYEeMON BETHUNHBI.

Craruueckass ommoOka peryaupoBaHusi AX(o) — 3T0 omwubKa peryJupoBaHHUsS B
YCTaHOBUBLIEMCSI PEXKHUME.

[IPUMEP COCTABJIEHUS ®YHKIIMOHAJIBHOM CXEMBI

JlaHa TpUHIOUNMAIbHAS CXEMa aBTOMATHYECKOTO peryJupoBaHUs YpOBHsA O€H3MHa B

kapOroparope (puc. 1). Omnpenenutb (QyHKUMOHanNbHbIe d1eMeHTHl CAY W coCTaBUTh

(GYHKIMOHATIBHYIO CXEMY.



PEHIEHME: Ilpunuun pabotsl. [Ipu yBenuueHun pacxojga OEH3MHA U3 MOIUIABKOBOM KaMephbl
ypOBEeHb O€H3WMHA YMEHBINACTCS M TOIUIABOK OIycKaeTcsa. BmecTte ¢ HUM OITycKaeTcss Wria,

OTKPBIBACTCA SaHOpHBIﬁ KjialmaH U YBEJIMYUBACTCSA IIPUTOK OeH3uHAa.

benszun

TlomnaBkoBas

Kamepa
ITommaBok

K xuxnepam

Puc. 1. IIpuHuununansHas cxema peryjaupoBaHus YPOBHsI TOIUIMBA
B IIOIUIABKOBOM KaMepe.

B pe3ynbrare ypoBeHb O€H3MHA B MOIMJIABKOBOM KaMepe BOCCTaHABIMBAETCS.

OnpenensieM 00BEKT peryJIupoBaHus U IEHCTBYIOLINE HA HEro (GakTopBbI.

O0bexT peryaupoBanus (OP) — normiaBkoBas kamepa kapOropaTopa, B KOTOPOW MPOUCXOIUT
IIPOLIECC PEryJINPOBAHUS.

Peryimpyemas BeqmumnHa X(t) — ypoBeHb OCH3UHA.

Bo3mymaromee Bo3aeiicrBue f(t) — u3smenenue pacxoja 6eH3uHa.

Ynpasasiomee Bo3aeiicteue Q(t) — nmojnava 6eH3MHA B MOIIABKOBYIO Kamepy JUis
BOCCTaHOBJIEHUS 33JIaHHOIO YPOBHSI.

CDYHKI_II/IOHaJ'ILHaH cxema OP u CHUT'HAJIbI, BO3I[€I>1CTBy1-OH.[PI€ Ha HCTO, ITOKAa3aHbI HA PUC. 2.

F(t) — u3menenue

pacxojia 6eH3uHa
Q(t) — momaua 6eH3MHA B

X(t) — ypoBeHb
OP — nomiaBkoBast OeH3MHA
. 0.
Kamepa Pl BO

MIOIUIABKOBYIO KamMepy
Puc. 2. ®ynkunoHansH
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»
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DneMeHTHl PYHKIIMOHAIBHOM C

Hcnonnurensnoe ycrpoiicteo (UY) — 3anopHblii Kiianad, OT KOTOPOTO 3aBUCUT KOJIMYECTBO
MOJIAHHOTO O€H3MHA B MOIUIaBKOBYIO Kamepy. Yem Huxke OyAeT pacrojiokeHa WIJia, TeM OoJblie
OyJIeT mo1ano OEH3MHA B MOIIJIABKOBYIO KaMepy.

JaTuuk (D) — momiaBok, KOTOPBIKA CIYKUT JIJIST U3MEPEHUSI PETYJIUPYEMOU BETMYUHBI (YPOBHS
OcH3MHA) U B IPeoOpa3oBaHue ero B IIEPEMEIICHIE UTJIBI KIIaaHa.

3anarwmee ycrpoiictBo (3Y) — 3aaHHas IJIMHA CTEPXKHS UTJIbI KJIalaHa.



PaccmoTpuMm, kak B JaHHOM aBTOMAaTHYECKOM YCTPOMCTBE MPOUCXOAMT  paboTa
CpPaBHUBAIONIETO ycTpoiicTBa (puc. 3).

BbIXoaHOW CHUTHAJ OT 3aJaK0LIero0 yCTPOMCTBA — MPEANHMCAHHAS JJIMHA CTEpKHA Lnp, Ha
KOTOpPOM YCTaHOBJICHA MIJIa KJIaaHa.

BbIXoaHOW CHUTHAJ OT 3aJAaK0LIero yCTPOMCTBA — MPEANHMCAHHAS JJIMHA CTEpKHA Lnp, Ha
KOTOpPOM YCTaHOBJICHA MIJIa KJIaaHa.

BbIX0aHOW CHMTHAJ OT JaTYMKA — JICMCTBUTEIBHOE PACCTOSIHUE OT 3allOPHOIO KialaHa Ji0
ypoBHsI OeH3UHA Lyeii, KOTOpOE TMepeiaeTcs Ha CPAaBHUBAOIIEE YCTPOUCTBO C MTOMOIIBIO MMOTIJIABKa.

Pabora cpaBHMBAOIIErO yCTPOWCTBA 3aKIIOYACTCS B CPAaBHEHWU 3TUX JBYX CHUTHAJIOB. B
pe3ynbTaTe, YeM MEHbIIE YPOBEHb OCH3MHA WM YeM HIDKE PACIOJIOKEH IOIJIaBOK, TEM HIKE
OITyCKaeTCsl 3aropHasl WrJia OTHOCHTEIBHO 3aJaHHOTO 3HAYEHUS, U TeM Oojblie OyAeT MmocTynaTh

OCH3MH B MOIUIAaBKOBYIO Kamepy. BenmunHa ormyckaHus UTIIBI OT 3aJaHHOTO YpoBHS AL ompenensercs

YpaBHEHUEM:
Lup
_I L Benuuuna omyckaHust UTIIbI
—= =  Liyen

3y > »

_ PaccrosHue ot kianana

110 ypoBHs OeH3uHA Leii

Jnuua

A fe—

TlomnaBok

Puc. 3. Cxema paOoThl CpaBHUBAIOLIETO Y¢T

Ha ocnHoBanuu puc. 2 u 3 coctaBiseM (QYHKIHOHATBHYIO CXEMY PETYJIHpPOBAaHUS YpPOBHS

TOIJIMBA B TIOTUIABKOBOI KaMepe, KOTopas IIoKa3aHa Ha puc. 4.
POyHKIUOHAJIBHBIN aHAIM3 padorsl CAY

C nomompio (YHKIIMOHAJIBHONW CXEMBbl MOXHO HpOBeCTH aHanu3 paborsl gaHHo CAY u
OIpeJIeNIUTh, KaKue SJIEMEHThl (PYHKIMOHAJIHHON CXEMbl KaK OOECIeUYMBAIOT 3a/laHHBIE IMOKa3aTelH
KadecTBa pabOThl CUCTEMBI.

Tax 3amaromee ycrpoictBo (3Y) — olecneunBaeT 3aJaHHOE 3HAYEHHE pETYIUPYEMOM
BeMMYMHBI; JaTyuk (/1) — obecreunBaeT HEOOXOAUMYIO TOYHOCTh PErYIMPOBAHUS; UCIOIHUTEIbHOE
ycrpoiictBo (MY) — obGecniednBaeT ObICTpOJICHCTBUE CUCTEMBI; Mpeobpasyroriee ycrpoictro (ITY) —
oOecrnieurBaeT U3MEHEHHs 3aKOHA perynupoBaHust U T.A. [Ipu BbIOOpe (YHKIMOHATBHBIX 3JIEMEHTOB
CAY »Tu mokazatenu WX padOTHl SBISAIOTCA BakHeHmUMU. Ecnmu, Hampumep, TOYHOCTH PabOTHI
AaTdyruKa HC YIOBJICTBOPACT IMOCTABJICHHBIM TCXHOJIOTHYCCKUM Tpe60BaHI/IHM, TO, U3MCHSA APYruc

(YHKIIMOHATBHBIC AJIEMEHTBI, TPYAHO JOOUTHCS 3aJaHHOW TOYHOCTU perynupoBanus. C apyroi
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CTOPOHBI, UMEsI BBICOKOYYBCTBUTEIIbHBIA JTaTUMK, @ UCIOJHUTEIBHOE YCTPOMCTBO ¢ OOJIBIION 30HOM
HEYYBCTBHUTEIBHOCTH, TOOUTHCS HEOOXOIUMOCTH TOYHOCTH PETYIMPOBaHUS TOXe TpyaHO. Ilostomy

napaMmeTpsl QyHKIHOHAIBHBIX 351eMeHTOB CAY TOMIKHBI OBITH COTJIACOBAaHBI MEX1Yy COOOIA.

3anopHslit 0 0
- OIUTIaBKOBa
KJIanaH
Az Lop AL OCH3MH s Kamepa
3y . W . OF >
Y ¥
[TomnaBok X(1)-
Loci —— X(t) YPOBEHb
nen -
il

Puc. 4. ®yHKunoHalIbHAsA CXEMa THTTEMbBI aBTOMAaTUYECKOT'O PETYJIMPOBAHUS

OeH3MHa B MOIJIABKOBOM Kamepe.

B HEKOTOpBIX CllydasiX MOXXHO JOOWUTBHCS MOJIOKHUTEIBHOTO 3(p(eKra myTeM BKIIOYCHUS
KOPPEKTUPYIOIIErOo 3BEHAa WM IMpH yBeludeHuH Kodpduimenta ycuwienus. Ho B maro0oi
ABTOMATUYECKOW CHCTeME JOJDKEH JeHCTBOBATH TJABHBIM MPUHIUI: KaKIABIA (QYHKIIMOHAIBHBIN
AJIEMEHT [JOJDKEH IIOJHOCTBIO BBIIOJHATH CBOIO (PYHKIMIO COTJIaCHO 3a/laHHOMY alTOPUTMY
yIpaBJICHUS.

Mertoauky npoefieHHs (QYHKIMOHATIBHOTO aHainu3a pabotel CAY paccMoTpuM Ha mnpumepe |
(puc. 1 u 4).

3AJIAHUE: TloBpicuTh KauyecTBO aBTOMATUYECKOTO PETYJIMPOBAaHUS YpPOBHA O€H3WHA B
MOTUTABKOBOM Kamepe (OBICTPOACHCTBME W TOYHOCTH). YBEIMYHUTH 3HAYEHHUE PETYIHPYEMOil
BEJINYMHBI.

PEHIEHME. 1. BeictpoaeiictBue pabotsl CAY 3aBHCUT OT HCIOJHUTEIBHOIO YCTpPOMCTBa
(MY). B mannoit CAY — s1o 3amopHbii kinanad. st 6onee OBICTPOTO HAMOTHEHUS TOIIaBKOBOM
Kamepbl OEH3MHOM HEOOXOAMMO YBEIMYUTh pa3Mep ITOro KilanaHa.

2. TodHOCTHb perylnupoBaHHs YpOBHS O€H3MHA 3aBUCUT OT JaTyMKa — ATO MOIUIABOK. Jlis
MOBBIIIEHUS] TOUHOCTH PEryJIMPOBAaHM HEOOXOMMO YMEHBIIUTH €0 BEC U YBEITUUUTH pazMep.

3. YBenuuuTh 3HaUECHUE PErylIupyeMOl BEITMUUHBI — 3TO, 3HAYUT, OBBICUTh YPOBEHb OE€H3MHA
B IIOIUIABKOBOM Kamepe. BenmumHa perynupyeMol BeIMYMHBI 3aBHCHT OT 33JIalOIIET0 yCTPOMCTBA
(3Y). D10 paccrosiHME OT TOIUIaBKa M0 3amopHOro KiamaHa. [[ins yBenwdeHws ypoBHS OeH3WHa

HGOGXO,Z[I/IMO 9TO PpaCCTOAHNUC YMCHBIINUTD.
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IIpumep ananuza CAY no kiaccu(PpuKaumOHHbIM MPU3HAKAM.

3AJIAHUE: [IlpoBectn aHanmu3 1O  KJIACCH(HUKAIMOHHBIM  IPHU3HAKAM  CHCTEMBI
aBTOMATHYECKOT'O PETYIUPOBAHUS YPOBHS OCH3MHA B MOIUIABKOBOM Kamepe (pucyHok 1 u 4).

PEHIEHME: 1. Llens ynpaBieHus B 3TOM aBTOMAaTHYECKOH cucTeMe — CTaOWIM3HpOBAThH
ypOBeHb OC€H3MHA IMpPH pa3HbIX BO3MYILAIOLUIMX BO3ACHCTBUSAX W HPEXAE BCEro OT M3MEHEHUs
Harpy3ku. 910 CAP — cucrema aBTOMaTU4e€CKOI0 PEryJIupoOBaHus.

2. CornacHo NOJY4YEHHOW (YHKIMOHAIBHOH cxeMe (PHCYHOK 4) CHUTHAl C PeryaupyeMoro
napamerpa (ypoBeHb OCH3MHA) depe3 TJIABHYIO OOpaTHYIO CBs3b (IIOMJIABOK) TOJAEeTCs Ha
CpaBHUBAIOIEE YCTPOICTBO perynaropa. PeryinupoBaHue HNpOMCXOOUT IMPONOPLHOHAIBHO OIIMOKe
pEeryaupoBaHUs WM IO OTKJIOHEHHWIO JEHCTBUTENBHOI'O 3HAUYEHUS YpPOBHsSI OEH3MHA OT 3aJaHHOTO.
AJNTropUTM pEryaupoBaHus COOTBETCTBYET IPUHIIMITY PETYIUPOBAHUS 110 OTKJIIOHEHHUIO.

3. OtkpeiTHE KianaHa (OIyCKaHUE €ro MIJIbl) MPOUCXOAUT MPONOPLHOHAIBHO OIYCKAaHUIO
MOTIJIaBKA IPU YMEHbUICHUU ypoBHA OeH3uHa. o pyHKIHMOHAIBHOM cXeMe BUAHO, YTO B CUCTEME HET
peoOpasyrouiero ycTpoiicTBa Uil HMHTErpUpOBaHMA WM AU(PPEepeHIUPOBaHUS  YIIPABISAIOLIETO
CUrHajia. JTa CHCTeMa MPOMOPLUHUOHATBHOTO PErYIIMPOBAHUS WIN aJITOPUTM pabOTHI €e COOTBETCTBYET
[1-3aKoHy peryiupoBaHus.

4. CornacHo ¢yHkuMoHanpHOU cxeme 3Ta CAP He mMeeT Ipyrux oOpaTHBIX CBs3eil, Kpome
r1aBHOM. D10 ogHOKOHTYpHass CAP.

5. B oObekTe perynupoBaHusl (IIOIUIaBKOBOW Kamepe) peryiaupyercsl TOJIbKO OJUH HapaMmerp-
ypoBeHb OeH3uHa. 910 onHOMepHast CAP.

6. B ycraHoBuBIIEMCS peXUME KOJUYECTBO YXOAALIEro OeH3WHa M3 MOIUIABKOBOH KaMmepsl
JIOJDKHO COOTBETCTBOBAaTh KOJMYECTBY IMOCTYyHAarollero OeH3uHa uepe3 kiamaH. Yem Oosblie Oyaer
pacxon OeH3uHa (Harpy3ka), TEM HMKE JIOJDKHA pacrojiaraTbCsl WIVIa KJallaHa U COOTBETCTBEHHO
YMEHBIINUTCS ypOBEHb O€H3UHa (peryiupyeMbiii mnapameTp). BosHukaer cratuueckas ommOKa
IIPONOPLIMOHAJIBHO YBEIUYEHUIO pacxoja TOIUINBA (Harpy3ka). OTO CTaTUYECKasi CUCTEMA.

7. Tlo ¢yHKIMOHATBHOM CXE€ME BUAHO, YTO YCHUJIME YMIPABJISIOIIEr0 CHUTHANA HEeT. DHeprus
naTuyrka (MorjIaBKa) JOCTaTOYHA JUIsi CcpabaThIBaHHWS HMCIIOJHUTEIBHOTO YCTPOWCTBA (3allOpPHOTO
KJIaraHa). 9TO CHUCTeMa MPSIMOTO PEryJIUPOBAHMSL.

8. B naHHON aBTOMAaTMYECKOM CHCTEME BCE 3JIEMEHTBHI PEryJsATOpa HMEIOT IOCTOSHHBIE
napaMmeTpsl (M3HOC MTPU 3TOM HE YYUTHIBAETCS). ITO CTAllMOHAPHAS CUCTEMA.

9. Curnan ympaBjieHHs] OT JaT4yMKa MOCTOSIHHOTO CBSI3aH C HCIIOJIHUTEIbHBIM YCTPONHCTBOM
(cTeprKeHb UTIIBI JaXKe MPUIAsH K MOIUIaBKY). JTa CUCTEMa C HENPEPHIBHBIM CUTHAJIOM YIIPaBJICHUS.

10. B aT0l1 cucteme ecTh HENMHEWHAs 3aBUCUMOCTh MEXAY OIyCKaHMEM WIJIbl U KOJINYECTBOM
nocrynatouiero OensuHa. Ilpu 3amaHHBIX Ipenenax peryjaMpoBaHUs TaKyl 3aBHCHUMOCTb MOXHO
nuHeapu3oBath. Ilpu  3amaHHBIX IpeAenax  peryjlMpoBaHMs TAaKyl 3aBUCUMOCTb  MOYKHO
JIuHeapu3oBath. JT0 HenuHelHas CAP, nomyckaronias InHeapHu3aLuo.
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OTBET: 3Oto cucreMa aBTOMAaTMUECKOIO PETYJIMPOBAHMS, TNPUHIUI PEryIUpOBaHUSA 110
OTKJIOHCHMIO, OJHOKOHTYpHAas, OJHOMEpHas, CO CTAaTUYECKUM pETYJISITOPOM, CUCTEMA IIPSIMOIO
perynupoBanus, ¢ II-3akOHOM perynupoBaHus, C HENPEPBIBHBIM CUTHAJIOM  YIPaBJICHMUS,

CTallMOHapHas, BO3MOKHO JIMHEAPHU30BaTh MaTEMATUUYCCKYIO MOJICIIb YIIpaBJICHUA.

IIOPA/IOK BBIIIOJIHEHUA 3A/TAHUA

1. Ilo 3aaHHOY IPUHITUITHATIBLHON CXEME ONPEACITUTh OOBEKT PETYIUPOBAHUS.

2. KpaTko onucarp anroputm padoTsl qanHoi CAY.

3. OnpenenuTh BT BO3MYIIAIOIIETO U YIIPABJISIONIETO BO3ICHCTBUS HA 00BEKT

peryjinupoBaHus.

4. OnpenenuTh OCHOBHbIE PYHKIIMOHAIbHbIE 371eMEHTH CAY.

5. Ompenenutbh CHUTHaIbl, IIOCTYNAKOIIME HA CPAaBHUBAIOLIEE YCTPOMCTBO, M CUTHAJ
BBIXOJSIIErO ¢ CPAaBHUBAIOLIETO YCTPONCTBA.

6. CocTaBUTh PYHKIIMOHAIBHYIO CXEMY.

7. Iloka3aTh Ha (YHKLMOHAIBHOI cXeMe BCe 3JEMEHThl (DYHKIIMOHAJILHON CXEMbl U CUTHAJIbI
B3aUMOJECHCTBUSA MEKIY HUMHU.

8. OOBICHUTH, KaK YBEJIWYUTb OBICTPOAECHUCTBUE CHCTEMBI, KAaK  IOBBICUTH TOYHOCTh
peryupoBaHHusl, KaKk yBEJIMYUTh 3HAUEHHUE PETYIUPYEMOTo MapaMeTpa.

9. OnpenenuTsb Leb YyIpaBICHUS.

10. Onpenenuts aNropuT™ ynpaBJICHUS.

11. [IpoBecTu kBaMPUKALMIO TIO 3aKOHY PETYIHPOBAHHS.

12. TIpoBecTH KBaMU(UKAILUIO 110 KOJMYECTBY PETYIUPYEMbIX TapaMeTPOB.

13. IIpoBecTu KBaMMPHUKALMIO IO OIINOKE B YCTAHOBUBILIEMCS PEXKHUME.

14. TIpoBecTH KBaNU(UKAIHIIO 110 BULy CUTHAJIOB YIIPaBJICHUS.

CONAEP/KAHUE OTYETA

1. Ha3Banue paboThI.

2. llens BBITIOJIHEHUS paOOTHI.

3. Ha3zBaHue uccienyemMon NpuHIUITHATBHON CXEMBI.

4. OmpeneneHue 00BEKTA PETYIUPOBAHUS U PETYTUPYEMON BETUUHHBI (PUHITUTTHATBHAS
CXeMa B OTUETE HE MEPETHUChIBAETCS).

5. Anroput™m paboTsl qanHo CAY.

6. OmnpeneneHusi BO3MYIIAIOIIETO U YIIPABIISIFOIIETO BO3ICHCTBUS HA 00BEKT PETyIUPOBAHUS.

7. OnpeneneHusi PyHKIIMOHAIBHBIX OCHOBHBIX 3JIeMeHTOB CAY.

8. Onmcanue paboThl CPAaBHUBAIOIIETO YCTPOICTBA.
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9. ®yHKUMOHATBHAA CXeMa C 0003HAUEHHEM BCEX JIEMEHTOB () YHKIIMOHAIBHON CXEMBI U C

OIHMCaHHEM BCEX CUTHAJIOB, B3aUMOJICHCTBYIOIINX MEXKY 2JIEMEHTaMH ()YHKIIMOHATIBHON CXEMBI.

3BEHO)

10. Knaccuguxanust CHCTEMBI IO BCEM MTOKA3aTeIsIM.

7. OueHo4YHbIE CPEACTBA
Bonipocsl k nepBoii pyde:xHO aTTecTAIUU

OcHoBHbIe ToHSTUA TAY.

[TpuHIMTIBL yTIpaBIICHUS

Pexumer CAY

Craruueckuii pexum CAY

Juaamuuecknii pexum CAY

CrpykrypHbie cxempl CAY

OcHOBHBIC XAPAKTCPHUCTHUKH 3BCHLBCB ABTOMAaTHYCCKUX CUCTCM

® N NN AW N =

XapakTepuCTUKHU TUIOBBIX 3BEHbEB (MACAIBHOE 3BEHO, KOJEeOATEIbHOE

9. XapakTepuCTUKHU TUMOBBIX 3BEHHEB (AMEPUOIUUYECKOE 3BEHO)
10. BpemeHHbIE XapaKTEPUCTUKH BUIbI

11. BpemeHHBIE XapaKTEPUCTHKHU CIIOCOO OMpeIesIeHuUs

O0pasen Ouitera k 1-0i pyOesKHOM aTTeCTAMHA

T'PO3HEHCKUH T'OCYJAPCTBEHHbBIH HEDTAHONH TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1 k 1-oii pyOeskHoil aTTecTannu

JucuuImmHa Teopus aBTOMATHYECKOIO VIIPABJICHUS
daxynbTeT 416) I'pymma _ AHII  cemectp 7

1. XapaKkTepuCTUKHU TUIIOBBIX 3BEHBEB (AEPHOIUYECKOE 3BEHO)

2. BpemeHHbIE XapaKTEPUCTUKU BUbI

VTBEPXJIAIO:

«

»

20 r. 3aB. kadeapoi
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Bonpocsl kK0 BTOpOii py0e:KHOM aTTecTAlNMA

1. Ilonstue «llepexonHble XapaKTEPUCTHKI
[lepexoaHble XapaKTEPUCTUKH 3JIEMEHTAPHBIX 3BEHHEB
YacToTHBIE XapaKTEPUCTUKH

[TonsATHE YCTOMYMBOCTH CUCTEMBI

Kpurepnn ycTOMYMBOCTH CHCTEMBI

[Ipumep kpuTepus yCTOMUUBOCTH

TOYHOCTH CHUCTEM aBTOMATUUYECKOTO YIPABJICHUS
Koppextupyronue ycrporictea CAY
Bune KY

S L

10.Cnoco06s! Bkiouenust KY B cxemy

Oo0pa3zen Ousera K 2-0i py0exkHOH aTTecTalMU

T'PO3HEHCKUH IT'OCYJAPCTBEHHbBIH HEDTAHONH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1 k 2-oii py0e:kHOI aTTecTALNH

JucuuImmmHa Teopus ABTOMATHYECKOIO VIIPABJICHUS
daxynbTeT 416) I'pynna AHII cemectp 7

1. Bunger KY

2. Cnoco6s1 Britouenust KY B cxemy

YTBEPXJIAIO:

« » 20 r. 3aB. kadenpoii

Bomnpocsl k 3auery

OcHoBHble TIOHATUSA TAY.

[TpuHIMTIBL yIIpaBIEHUS

Pexxumbl CAY

Cratuueckuii pexum CAY

JNuuamuueckuii pexum CAY

CrpyxrypHble cxembl CAY

OCHOBHBIE XapaKTEPUCTUKU 3BEHbEB ABTOMATUYECKUX CUCTEM
XapakTepUCTUKH TUTIOBBIX 3B€HBEB (M1€aTbHOE 3BEHO, KOJICOATEIIBHOE 3BEHO)
XapaKTEepUCTUKH TUIOBBIX 3BEHHEB (AMEPUOANUECKOE 3BEHO)
10.BpemeHHbIe XapaKTEPUCTUKHA BUIbI

11.BpeMeHHbIe XapaKTEepUCTUKHU CIIOCOO OINpeAeICHUS
12.[1onsTHe «IlepexonHpie XxapaKTEepUCTUKM»

13.IlepexonHble XapaKTEPUCTUKU PJIEMEHTAPHBIX 3BEHHEB
14.YacToTHbBIEC XapaKTEPUCTUKHU
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15.IToHsiTHE YCTOMYMBOCTH CUCTEMBI

16.Kputeprn yCcTOMYMBOCTH CUCTEMBI

17.11pumep KpuTepusi yCTOMUYUBOCTH

18. TOYHOCTBH CUCTEM aBTOMATHYECKOTO YIIPABJICHUS
19. Koppekrupyromue yctporictea CAY

20.Buge KY

21. CiocoOsl1 BktoueHust KY B cxemy

Oo0pa3en Oustera K 3a4ery.
T'PO3HEHCKHH I'OCYJAPCTBEHHbBIN HE®TAHOH TEXHUYECKHUHW YHUBEPCUTET

BUJIET Ne 1 x 3auety

Jucuuminza Teopusi ABTOMATHYECKOI0 VIIDABJICHUS
®daxynbTeT 416) I'pynna AHII cemectp 7

1. Buner KY

2. BpemeHHbIE XapaKTEPUCTUKU BUBI

YTBEPXAIO:
« » 20 1. 3aB. kadenpoii
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7.4. Onucanue mokaszaTeleil U KpUTEpUEB OLICHWBAHUS KOMIIETCHIIMM Ha Pa3lUYHBIX 3Tanax ux (popmMupoBaHUs, OMUCAHUE

IIKaJIbl OLICHUBAHU.

Taoaunma 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oueHHBaHUS Pe3yaLTATOB 00y 4eHHs HaumenoBanue
KOMIIETEHIIUT MeHee 41 6a/10B 41-60 6aa10B 61-80 6aj10B 81-100 6ajs10B OLEHOYHOTr0
(Hey10BJIETBOPHUTEJIBLHO) (YAOBJIETBOPHTEJIbLHO) (xopomo) (OTJIMYHO) cpeacTBa
IIK-4

3HaTBh: OCHOBHBIC (yHIaMEHTAIbHBIC | PparMeHTapHbIC 3HAHMS Heronusie 3Hanms ChopMupoBaHHBIE, HO ChopMHUpoBaHHbIE Ipaxmuueckue
3aKOHBI IpUpOAbI n OCHOBHBIC coaepKamue CUCTEMATHYCCKUEC 3AHAMUSA
q)HSquCKI/Ie u MaTeMaTHYECKHE OTJENBHBIC TIPOOEITBI 3HAHUSI 00K1a0, 3ayem
3aKOHBI 3HAHUA
YMeTb: HpI/IMeHﬂTB (bHSI/IKO— YacTuyHbIE YMCHUA Hemoianie YMCHU VYMeHus MOJIHBIC, C(l)opM]/[p()BaHHb]e
MaTeMaTHU4ECKUI anmaparsl u AOMYCKAIOTC YMEHUS
POBOIHUTH MaTeMaTU4YecKoe HeOOJIbLIME OLIMOKH
MOJCIINPOBAHUC,
Baajaern: HaBBIKAMHI YactuuHoe BlaJicHUue Hecucremarnueckoe VYcenemHsoe u

CaMOCTOSITENTLHON paboThl B cdepe
MIPOBEACHUS HAYYHBIX UCCIICIOBAHUM.

HaBbIKaMH

MNPUMCEHCHUEC HABBIKOB

B cucremarnueckom
MIPUMEHEHUN HaBBIKOB
JIOITyCKAIOTCS TIPOOEITBI

CUCTEMATHYCCKOC
MNPUMCEHCHUEC HAaBbIKOB




8. OcobenHocTH peanu3anuu JUCUUIJIMHBI 1JISI HHBAJIUIO0B U JIMI €

OTPpaHUYCHHBIMH BO3MOKHOCTHAMH 310POBbLSI

JUia  ocyliecTBIEHUsT HPOLEAYp TEKYIIEro KOHTPOJIL YCHEBAEMOCTH M
MIPOMEXYTOUHOM aTTecTaluy 00y4aromuxcsi co3aanbl (POHABI OLEHOUYHBIX CPEICTB,
aJIalTUPOBAHHBIC N7l MHBAIMIOB M JIUI[ C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMHU
3I0pOBbSl U TIO3BOJISIIOLME OLEHUTh JOCTH)KEHHE HWMHU 3alUIAHUPOBAHHBIX B
OCHOBHOW 00pa3oBaTelbHOM NPOrpaMMe pe3yJbTaTOB OOYyYE€HHS] MU YpPOBEHb
cOPMUPOBAHHOCTH BCEX KOMIIETEHLUH, 3asdBJIEHHBIX B 00pa3oBaTeIbHOU
nporpamme. dopMa MpoBeACHUS TEKYLIEH aTTeCTalluH Uil CTYJAEHTOB-MHBAJIUIOB
YCTaHABJIMBAETCA C YYETOM HWHIUBHUIYAIbHBIX IMCHUXO(PU3UYECKUX OCOOEHHOCTEHN
(ycTHO, mNHMCBMEHHO Ha Oymare, NHCBMEHHO Ha KOMIblOTepe, B  (opme
TECTHpOBaHUS © T.1.). llpu TecTupoBaHUM [ CIA0OBHUIAIINX CTYJICHTOB
UCIIONIBb3YIOTCS (DOH/IBI OLIEHOYHBIX CPEJCTB C YKPYNMHEHHbIM mpudToM. Ha sk3amen
IOPUTTIAIIAETCSl  CONPOBOXKAAIOMIMKA,  KOTOpPbI  oOecreynBaeT  TEXHUYECKOE
CONpPOBOXJAECHHE  CTyAeHTy. Ilpy  HEoOXOIMMOCTHM  CTyHEHTY-UHBAJIUIY
IPEIOCTaBISAETCS JONOJHUTENIBHOE BpeMsl JJil MOJATOTOBKU OTBETa Ha HK3aMEHE
(mmu 3adere). OOyuaronuecs C OTPAaHUYCHHBIMHU BO3MOXHOCTSIMH 3JI0POBbS U
oOydaromuecss HWHBaIUABl 00ECIeYMBAIOTCS TMEYaTHBIMH W AJICKTPOHHBIMU
oOpa3zoBarenbHBIMU  pecypcamu  (IporpamMmbl,  y4eOHbIe — mocoOust s
CaMOCTOSITENIbHON paboTHI U T.1I.) B opMax, alaiTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0pPOBBS U BOCTIPUATHUS UHPOPMAIUH:

1) JUIS WHBAJHUAOB M JIUI] C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU 370POBbSI
10 3PEHUIO:

- IJISl cJIenbIX: 3aJaHus JJIsl BBIMOJHEHHUS] Ha CEMUHapax M MPaKTHYECKUX
3aHATHSAX O0QOPMIISIIOTCS penbeHO-ToueyHbIM wpudTOoM bpaitng uaum B BuUae
ANEKTPOHHOIO  JOKYMEHTa, JOCTYIIHOIO € TIOMOLIBIO  KOMIBIOTEpA  CO
CHELMATIM3UPOBAHHBIM ~ MIPOTPAMMHBIM ~ OO€CIEYeHHEM Il CJeNblX, JM0O0
3aYUTHIBAIOTCSI ACCUCTEHTOM; NHCHbMEHHBIC 3aJaHMs BBIMONHAIOTCA Ha Oymare

penbedHo-ToYeuHbIM mpudTOoM bpaiins umm Ha KOMIbIOTEPE CO



CHEIUAIN3UPOBAHHBIM  NPOTPAMMHBIM ~ OOECreYeHHueM JJig  CJEeNbIX  JM0Oo
HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCSl JJIsl BBINIOJIHEHUS 3aJaHus TMpHU
HEOOXOJIUMOCTH TMPEIOCTABIIACTCS KOMIUIEKT MUCHMEHHBIX MPUHAJICKHOCTEH U
Oymara uisi mUChbMa pelbe(pHO-TOYEUHbIM IpudTOoM bpailng, kommbroTep co
CHeIUaIN3UPOBAaHHBIM MMPOTPAMMHBIM 00€CIIE€UEHUEM JIJISl CIICTIBIX;

- A CJA0OBUASIIMX: O0CCICUMBACTCS WHAMBUAYATHLHOE PaBHOMEPHOE
ocenieHre He meHee 300 Jrokc; OOydarOIIMMCS ISl BBIIOJHEHMS 3alaHUs TIPU
HEOOXOJIMMOCTH TPEIOCTABIISIETCS YBEJIWUYMBAIOIIEE YCTPONUCTBO; BO3MOKHO TaKKe
UCIIOJIb30BAHUE COOCTBEHHBIX  YBEIMYMBAIOIMIMX YCTPOWCTB, 3aJaHus  JUIA
BBITIOJIHEHUS 3a1aHUH 0(DOPMIISIFOTCSL YBEJTMYEHHBIM HIPUPTOM;

2) JUISl UHBJIUJIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBBS
Mo CJyXYy:

- IS TIYyXHMX M cJaldocablmammx:  o0ecleurBaeTcs  Halluuue
3BYKOYCHUJIMBAIOLIEN anmapaTrypsl KOJUJIEKTHBHOTO MOJIb30BaHUS, pu
HEO0OXOIUMOCTH OOYYAIOIITUMCS TIPEIOCTABIISAETCS 3BYKOYCHIIMBAIOIIAs anmnaparypa
WHJIUBUIYAJIBHOTO TMOJIb30BAHMUS; IPEAOCTABIISIIOTCS YCIYTH CYPAOTIEPEBOUNKA;

- IJISl CJIENOIJIYXHX JIONYCKAETCsl MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAOIIETO
ycayrd — taduocypaonepeBoaunka  (MOMUMO — TpeOOBaHUM,  BBITIOJTHSIEMBIX
COOTBETCTBEHHO JJIsI CJIETIBIX U TTTyXHX);

3) JUTSL JTUI] C TSDKETBIMU HApYIICHUSIMUA PEYH, TIYXHUX, CIA00CIBIIIANTNX
JIEKIIUM U CEMUHAPHI, TPOBOJIUMbIE B YCTHOU (popMe, MPOBOJATCS B MUCHMEHHOM
bopwme;

4) JUIS. UHBAJUIOB U JIUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBBS,
HMEIIUX HAPYIICHNUS] ONIOPHO-IBUTaTEJILHOIO annapara:

- JIJIs1 JIUI] C HAPYIIEHUSIMU OMOPHO-IBUTATEIBLHOTO anmnapara, HapyleHUsIMU
JBUTATENIbHBIX (YHKIUNH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEpPXHUX
KOHEUYHOCTEW: THMChbMEHHBIE 3aJaHusl BBIMOJHSAIOTCS HAa KOMIIBIOTEPE CO
CHEIUAIN3UPOBAHHBIM TIPOTPAMMHBIM  00€CIICUeHUEM WM HaJUKTOBBIBAIOTCS
ACCUCTEHTY; BBINIOJIHEHHUE 3aJJaHui (T€CTOB, KOHTPOJIbHBIX PaboT), MPOBOJMMBIE B

NUCBMEHHOU (popme, MPOBOIATCS B YCTHOM (hopMe MyTeM orpoca, Oecenbl C
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00yYaroIIMMCH.
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10. MaTrepuaibHO-TEXHHYECKOE O0ecnedeHue TN CIUTIITUHbI

Jlexuuu MO MTUMCUMILTMHE YATAIOTCS B YUeOHBIX ayauTopusax kopmyca [THTY.
[IpakTuueckne  3aHATHS  TPOBOAATCS B CICHHAIM3HUPOBAHHBIX  YYCOHBIX
naboparopusx ACYTII xadenpor «ATIIIDy.

CTyneHTsl TOMHOCTBIO  OOecredeHbl  Y4eOHBIMH W METOAMYECKUMU
MaTepuaiamMu, pa3paboTaHHBIMU Ha Kadeape JUisl OpraHu3aluu X OOy4deHUs U

KOHTPOJIA €Iro pC3yJabTaTOB.
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