1-ОР-20
03.02.2024
электронная почта преподавателя: super.l-e2014@ya.ru
Тема: Автоматизированный электропривод как объект управления
Задание: 1. Изучить теоретический материал 
                2. Подготовить конспект в тетради:  
- принцип построения систем управления электроприводами горных машин;
- назначение элементов сравнения в системах с обратной связью;
- какие обратные связи используются в электроприводе ГО;
-изучить структуры электропривода рис.4.1, 4.2, 4.3 (схемы перечертить);
-что понимается под управлением электроприводом?
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DyieKTponpuson o cucteme I-J ¢ MY 1oMHMO epesic-
JICHIBIX JKeCTKIX OGPaTHBIX CBA3el HMeeT Taioke rHGKHe OTpHLA-
Teibiible OBpaTHBIC CBA3M, KOTOPbIE (JOPMHPYIOT QHHAMHTECKHE
X4pAKTEPHCTHKH U OGECTIEIHBAIOT YCTOHYMBOCT CHCTEMSBI Peryiii-
POBAHHS B [IEPEXO/IHBIX PEXIMAX.

Hanipimep, CTaGiinsipyiouas o6motka OC MArHHTHOTO
yonmurens (puc. 4.4) WrpaeT poilb rHGKOH OTpHUETENEHOM OGpaT-
Holl cBA3# MO TOKy rnaBHOM uemn. O6motka OC moEKMOYeHa
K cTabHMsHpyIoweMy Tpaiicopmatopy TC, MepsmiHOl 06MOTKOF
KOTOPOFO CYXKHT OBMOTKa JOMOTHHTebHEX Noiocos JITL.

TIpu nepexoHEIX POUECCaX 1 H3MEHEHHH TOKa B FABHOH
uemt I Bo BropuuHolt obmotke TC nasomutes DJIC, koTopas cos-
naet Tok i HC B o6Mortke OC. Jletictare HC o6moTku OC Hanpas-
JIEHO NPOTHB H3MCHEHUA TOKA [JIABHOH LIEMH, a CTenenb ee MpoTH-
BozelcTBIA TeM Golbllle, HeM pesue u3MeHeHws Toka. Biaromaps
TOMY YMEHBLIAIOTCH ITHKH TOKA DU PE3KHX H3MEHEHHMAX HArpy3KH
M JIOCTHraeTcs yCTOMYMBOCTS paGoThl NPHBOAA B IHHAMHYECKHX
pexumax.

Onextponpusox no cucteme -] ¢ cutossiM MY ucnions-
3YETCs B OCHOBHOM HA OJIHOKOBIUOBBIX IKCKABATOPAX CpenHeH
MowocTH (sanpumep, SKI-5A, DLLI-6,5/45M 1 xp.).

Ha MOUHBIX IKCKABATOPAX MPHMERSIOTCA HNEKTPONPHED-
4kt 1o cucteme T-J| ¢ CMY 1 [IMY, obecneunpaioume Gonbiine
OBIMil KOSPUIUMERT YCHIGHHS CHCTEMbI U GhicTpoeHcTaie
(OLLI-14/75, DLU-15/90A 1 Ap.). AHIOrHHHEA CHCTEMA HCTIONB3Y-
mﬁ; PHBOJAX MHOTOKOBILOBBIX Skckasatopos (IPIB-630-9/05
uap.).

TIpHBON © THPHCTOPHBIMH NpPeOGPAIOBATENAMH TIPHMEHH-
€TCH B CHCTEMaX /IEKTPONPUBOAA ONHOKOBLIOBEIX # MHOFOKOBLIO-
BbIX OKCKABATOPOB, MOIHBX CTAHKOB WAPOUIEUHOTO Gyperis,
ROTPY30UHOTO KOMIIIEKCA YIIs B BaroHB! W Zp. B KavecTse BoiGy-
nuTesteil renepatopos (cuorema I-J{ ¢ TB) i Ans HemocpeACTBeH-
HOTO MHTAHIS! 3NEKTPOABHTATENeH PAGOYMX MALIHH H MEXAHHIMOB
(crcrema TIT-T).

B 9KCKABAaTOPHEIX MPHBOJAX NPHMEHAIOTCA TIABHBIM
06pasom THpuCTOpHbie BO3GYHTeNH (TB), OCHOBHEIMH mpeHMy-
WECTBAMH KOTOPBIX SBISIOTCA MX BECEMA MANai MHEPUHOHHOCTH
u Gonee Bicokuii KIT/I N0 CPaBHEHMIO C CHIIOBBIMH MarHHTHBIMH
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vewmrommm. Kpose Toro, HCTOTH30BaHHC THPHCTOPHEIX BO3GY-
MTCIICH B SMEKTPONPUBOAX MOMIHbIX TOPHbIX MALIWH M YCTAHO-
BOK 1a€T BO3MO/KHOCTH TIOBBICTS YCTOHYMBOCTS M (JOPCHPOBKY 1O
HANDIKCHUIO TCHOPATOPOB W KPYTH3HY TOKOBOH OTCOUKH H TAKKM
OGPA3OM CYLIGCTBCHHO YAYUINHTH CTATHHCCKHC M AMHAMMUCCKHC
xapakrepuctixn CAY ancxrponpusozamu, TB. cobupacten no
TPOX(NIHOI MOCTOBO CXEME CO BCTPRHHO-TIAPAIICABHbIM BKIIO-
4CHHEM THDHCTODOB H YPABHMTCIILHEIMH APOCCOANH,

B HacTosNice BEMS THDHCTOPHBIC BOGYMTCTH MpHAC-
WHOTCA B DTICKTPONPHBOMAX MOTBEMHBIX YCTAHOBOK GOTBIION
MommoeTH n skckasatopos DKI-5A, DKI-12.5, DILI-15/90A,
IKI-8

B cueTeME YIpaBTcHHA PABGOMMMM MCXAHHIMAMH IKCKABA-
TOPOB MCTIOALIYIOTCH OGPATHBIC CB3H COOTBCTCTECHHO MO TOKY
C OTCEUKOI H HEMPEPHIBHBIC MO HAMPSKCHMIO, YTIPABIAOLICE BO3-
JCHiCTBHG Ha OGBEKT YNPABACHMA (JOPMHMPYETCH PEryTTopoN, Co-
CTOSIUIMM M3 CYMMHPYIOIICTO MArHUTHOTO YCHIMTEIA 1 CHOTCMbI
wnymscro-(asosoro yrpasncms (CUOY) TupHCTOpHEIM 6710
xanm, TpeByeIe CTATHNCCKHC XAPAKTCPHOTHIH H HCOBXOHMOS
GbICTPOACHCTBHE OBECTIEUMBAIOTCS COBMECTHOM HACTPOHKOH 0BCH
0BpATHBIX CBMICH. B KAYCOTES 3ATAIONICTO HCMCHTA HCMOMB3YCTCA
CCTBOMHITBIT KOMAHAOKOHTPOACP.

B HACTOAILEE BPEMS CEPHIHO HE BHIMYCKAIOTCH SKCKABATO-
Dbt © crcTemoii TII-J], MvcioTes auurn ombITibic 06pastist THpH-
CTOPHBIX MPMBOOB FAABHBIX MOXAHMIMOB SkcKapatopos IKI'-3.2,
OKT-4,65. DKI-8. McnbiTanus nokassiBakoT, 4TO TAKHUC CHCTEMbI
PHEOI0B TIOSBOTOT MOMYMMTH MPAKTHNCCKH HACATHHHIC IKCKABA-
TOPHBIC XOPAKTEPHCTHKH, YCTPAHHTS BIMAHAC MAXOBBIX MACC MPH-
BOMA, MAKCHMAIBHO COMM3MTL CTATHMCCKME M AMHAMMYCCKHMC
xapakrepucTaiu. JI1a (HOPMMPOBAHNA SKCKABATOPHBLX XAPAKTEPH-
crvi B crcreme TIT-J] HCroB3yeTos OBLIMHBIH NPUHLMI CYMMHPO-
BAHMSL CHTHATOB YTIPAB/ICHMSL: 3aAIOWIETO, OTPHULATE/BHOI 0BpaT-
Hoii CBA3N M0 HATIPKCHMIO NPCOGPA3OBATENA H OTPHUATSLHOR
OGPATHOI CBA3H 110 TOKY C OTCEUKOH.

Taxsn 06pasoM, TMPHCTOPHBIE MPCOBPA3OBATCTH MPHMC-
IBIOTCH B SKCKABATOPHOM MICKTPOMPHBOAC MPEC BCCIO KAl BO3-
Gyrres

114 OTKPLITLIX rOPHBIX PaspABOTIAX KPOME OAHOKOBIIOBHIX
HPHMCIHIOTCH MHOFOKOBIIOBHIC (LCTHBIC 1 POTOPHBIE) KCKABATO-

121





image7.jpeg
Dbl — MGUTHHL HEIPEPLBHONO CiicTaus. Ha COBDEMCHHBIX Kaphe-
DAX OHI ABIAOTCH, KAK HPABIIIO, COCTABHOI MACTHIO TEXHOTOTHYC-
I KOMIUICKCOD MAUIHH HOMPEPBIBHOFO CHCTIHAL, BKTIOMAIOUIHX.
TPAHCTIOPTHO-OTBATLHEIC MOCTI, OTBANOOGPAIOBATEIH M JICHTON-
HBIC KOHBCHCPHI.

Ha COBPOMGHHEIX MHOTOKOBIIOBLLX SKCKABATOPAX CPOAHGH
¥ G01LILOM NPOH3BOAMTEILHOCTH NPHMCHSCTCS TONBKO MHOFOABH-
ratembbi TpiBoa. Ha STHX SKCKABATOPAX, KAK H HA OTHOKOBLIO-
BBIX, HCTIONB3YCTCH MPHHLIAT ABTOMATH3ALMH YTIPABACHHS OTACTb-
HBIMH MPHBOZIANH MCXAHH3MOB, KOTODHIC COMOKHPOBAHE  MCIKIY
060, 'ITOBH 0BCCTCHHTS ONPCICTICHHYIO TIOCACAOBATOTLHOCTS HX
nYCKa 1 0CTaHOBKH. HampuMep, /1 LEMHOFO FYCOHHMHOTO SKCKa-
BATOpA MYCK M PAGOTA NPHBOJIOB IOMKHA OCYIIECTBIATHC B C/C-
AYIOWCM TOPAKS: MOFPY3ONHbI KOHBCHCP, 37CKTPOABHMIATEH
KOBIIOBOH LGTIH, XOI0BOM W TOBOPOTHBIC MCXAHHIMBI, NPHBOX
VrpaBiienws rycenmuuam, OCTAHOBKA 3TN MCXAHHINOB MPOUCKO-
WT B OGPATHOM nOpAKE.

BICHOUEHHE MEXAHHIMOB POTOPHOFO IKCKABATOPA MPOHC-
XOIMT B CHGAYIONIEH MOCNCA0BATELHOCTH: HONPY30NHbIi KOHBCH-
©p, MIPOMCKYTOUHBIC KOHBCHCPHI, POTOpHbIH KOHBCHCD, MHBOL
POTOPA, MCXAHH3MbI TIOBOPOTA IKCKABATOPA M (110 MCpe HEOONOH-
MOCTH) NPUBOBI TIOJA4H M TIOBEMA POTOPHOR CTPEITb, A OCTAHOB~
xa - B oBpatHOM nopsake. B cxemax HCoBX0aMMA AC6OKMPOBKA
INEKTPONPHBOOB (HANPHMED, TTPH PEMOHTAX M OCMOTPAX).

Ha MHOrOKOBILIOBBIX SKCKABATOPAX C MHOTOABHIATE/bHBIM
TIPHBOOM MPUNCHSTIOTCS ABMIaTCIH:

1) r1aBHBIH — 13 NPUBOZA KOBLIOBOH LiENM WK PoTOpa
© xoBuwamH:

2) HEBOAKH — A1 MOTBEMA W OMYCKAHMS KOBLIOBOH WM
POTOPHOi CTpEnE SKCKaBaTOpa;

3) XOMOBBIX MCXAHHIMOB;

4) TIOBOPOTHOTO MOXaHM3MA;

5) KoHBeiiepos;

6) BCTIOMOFATC/ILHBIX MCXAHM3MOB.

Poryaupyensiii 7eKTponpuBoa 1o cuereme T-J1 pasam-
Hoit Moaudpmkatmm win no cucteme TI1-/ npuversieres Ha Xoa0-
BBIX MCXAHUIMAX, 7IC60KAX CTPEITH! POTOPHOTO KOTIECA W KOBIIO-
BOH LCTH, MCXAHM3MAX MOBOPOTA MUIATGOPMBI  dKCKABATOPE
W MOILHBIX TTOFDY30MHBIX KOHBEHEDAX.
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4.2. TexHH"ECKHE CPEACTBA YNPABJICHHS
2IEKTPONPHBOAAMH

CuiToBast MacTh 3aMKHYTHIX CXCM JICKTPONPHBOAOB CTPO-
VTCA, KaK MPABHIO, HA OCHOBE CHOTOMBI «HPCOBPISOBITCIL — /M-
PATOTLY, B KOTOPO¥ OCHOBHbIM YMPABTAONIM BOIACHCTBHCA 1Ha
ABMFATCAL ABIACTCA HANPIKCHHC UUI JIBMIATSACH NOCTOAHHOTO
roia (JUITT) ¥ 4acTOTa (HANPAKCHHE) U ABMrATENC IEPCMEHHO-
1o ToKa.

OHHM M3 XapaKTEPHBIX MPH3HAKOB 3aMKHYTHIX DT aBsi-
CTCH MCTIOMBIOBAMMC B HUX GCCKOHTAKTHBIN SICMCHTOB H YCT-
poFiCTS, B NCPBYIO OMCpeA, MOTYMpOBOHHMKOBHY. Penciino-
KOHTAITOPHAs! ANNAPATYPA YNPABICHHI HKCKABATOPAMH MPHMCHS-
CTCH 1 LICTICHH KOMMYHMKALMH IHTAOUIETO HAMPAKCHMA, 3ALLMT,
6IOKHPOBOK M CHTHATM3ALMH,

J11 BLPAGOTKM 30KOHOB YMPABTEHMS IBHTATECM, KOTO-
Phiif PCATMIYCTCH CHTIOBBIM (THPHCTODHBIM) MpCOBPA3OBATEICM,
aamicyTEIC CxeMst DT COTCPAT PAN YNPABIMOMINX HMCMCHTOB.
B ux cocras mxoasT: sanatomme (MPOrpaMMHbie) YCTPOCTBa, on-
POICUIONME YPOBCHb W XADAKTEP WIMCHCHMA POrYHDYCMOi
KOOPIMHATEL: ATMMKN PErYTHPYCMBIX KOOPAMHAT H TEXHONOTHYC-
CKIX TIaPAMETPOB: PEryITOPL! 1 (VHKIHOHATLHbIC TPE06pa3oBa-
TCAM, BHIPABATLIBAIONIME YIPABIAIONNC. BO3ACHCTEHI Ha OCHOBA-
HHH CHTHATIOB 307QI0UIMX YCTPOVCTS W AQTVHKOB; COFACYIOMIHC
SIIEMEHTHI, TIO3BOIAIONUING COCIMHHTS B CMHYIO CXEMY BCE Mepe-
\NCTCHHbIC 97ICMCHTBI 32 CYCT COTTACOBAHUA WX BXOTHBIX M Bbi-
XOAHBIX CHIHAIOB 110 POY TOKA, YPOBHSM H BUY CHTHAIOB H T. Ti.

Kak GbL10 IOKA3AHO BbIIIIE, PASBHTHEM AHATOFOBOM BETBM
YBCP-A spunack paspabotka cepun YBCP-AM Ha MHTCrpanbHbix
MHKPOCKCMAX, TIPHMEHCHHE KOTOPLIX MOIBOTIIO YYWHIMTL Tex-
HUMECKHE XAAKTEPUCTHKH CXCM YNIPABMICHHA M PACHIHDUTL WX
(ymiumonanbrie BosmorocTw. Broks YECP-AW pasmeusaiores
HO CMEHHBIX fMEKAX CO LITENCETBHBIMA PAYCMAMA M UMCIOT
HCUaTHbI MOHTIK, B CHOTEM® TIDHIAT yHHOHUHDOBAHHLG HCK-
rpuvicckuii cursan (210 B £ 5 MA), mossonsonii oo ce
JICMCHTH ¢ aueKpeTHBIMM anemerTany YBCP-JIH u apyrinu yer-
DOiiCTINY aBTOMATHIH.
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11 Jlitre oGocwonanme mpivercrms B yerpoiicraax
uiax i antomaruic pese Turios PKH, PCM, T13-5, P3C, BC-10,
MOTOPHOFO KOMMYTaTOpA.

12. Oxapaxrepusyifre ocolerrocTH KoHCTpyKuMH, Mpe-
MMYILICCTBA 1 OBTACTh NPHMCHEHNS FEPKOHOBBIX petc.

13. HavepruTe  oxaparrepusyiire Hanboneo pacmpoctpa-
HCHHBIE CXCMbI WMCHCHHS BPENCHHBIX IAPANCTPOB H MCKpOTAIIC-
Hn

14. Onnume nasascHue yownuTencii B cuerenax asTo-
MaTHIH, X KRACCHAHKAIO.

15. JlaifTe XapaKTcpHCTHKY MATHHTHBIX YCHIMTCCH, TiCpe-
“mcHTe 06ACTH HX MpUMCHCHHS.

16. Jlaitre ouyo XapaxrepreTuiy GeckomakTHbix H L)
POBLIX 3.1EMCHTOB CHCTCM 1 ANNAPATYPbI ABTOMATHKH.

17. Jlaiire oBockosanme ueaccoobpasHocTy mpHmcHeHia
B YCTPOICTBAX ABTOMATHKH IOy TPOBOHHKOBBLX YIENCHTOB, HH-
TErPAITLHBIX MHKPOCXEM H MHKPONPOLECCOPHEIX CPEACTS,

18. Jlaifre ofmyio xapaxrcpueriky # Knacomuaumio
HCTIOTHHTETBHEIN S/ICNEHTOB CHOTCM ABTOMATHIH,

19. HasosuTe 061acTs MPMCHCHIA NOTODHEIX MpiBOZ0B
MIDH. ABTOMATH3AUAN WIAXTHEIX YCTAHOBOK H OCHOBHBIC SCMCHTHI
HCTIOTHUTCLHELN. MEXaHHIMOB.

20. Oxapaxtepusyiire obume mpuHwM:  moOCTPOGHIS
AnnapaTyphI KOHTpOLA (CMeWHATBHEIX pec).
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Pasnen 2. ABromaru3anus
NPOH3BOJCTBEHHBIX NPOLECCOB
OTKPBITBIX FOPHBIX padoT

T'nasa 4. ABTOMATH3ALMS FOPHBIX MAILHH

4.1. XapaKTepuCTHKA ABTOMATH3HPOBAHHOI0 JJIEKTPO-
MPHBO/IA FOPHBIX MALIHH KAK 00BEKTA ynpaBJIeHHs!
H NPHHUHIBI NOCTPOCHHS] CHCTEM ABTOMATH3ALMH

(OCHOBHOE TOPHOTPAHCTIOPTHOE OBOPYOBAHHE KAPHEPOB
OCHAI(CHO ABTOMATH3MPOBAHHBIM ICKTPONPHBOAOM, obecricun-
BAIOWMM  MIOMTYUCHHE 3AIAHHBIX MCXAHHYCCKHX XapAKTCPHCTHK
# 3((CKTHBHOC (DYHKLMOHHMPOBAHMC MAWIMH M MCXAHH3VOB B aB-
TOMATHYECKOM pesuMe. Peanmsaums (ywiumit anexrponpusosa
OCYIIECTBIAETCH CHCTEMOM  ABTOMATH3MDOBAHHOTO Y NPABACHMS
(CAY).

AHATH3 M3BECTHBIX CHCTEM YTIABIICHMS! SEKTPONPHBOAA-
MH TOPHBIX MWIMH NOKA3LIBACT, UTO OHM CTPOATCA 1O CAMHOMY
NPMHLWMIY — VTIpABACHHC TIO OTKIOHCHWIO (MPUHUMI OBPATHBIX
CBAI3CHH), KOOI XaPAKTEPH3YCTCA HATHHEM LEMH OBGPATHOI CBsi-
30, CoeMHIONLEH BBIXO 3ACKTPONPHBOAA (ITT) € ero BXOAOM.

HeOTHeMACMEIN STCMEHTOM PACCMATPHBACMOH CHCTEMSBI
¢ 0BpaTHO# CBANLIO ABMICTCH HneMeHT cpastenus (C), anrebpau-
\CCKH CYMMMPYIOWIHi YIDABIAIONUE CHIHATH C CHIHATANH 06~
paHbIx cesicit. B aamikiyThix CAY 27CKTPOMPHBOAGMH FOPHBIX
MAIIMH M YCTAHOBOK (hYHKLIMM CyMMUPOBAHYS W YCHICHHS CHIHA-
7108 BLITOTHANOTCSH PASMUMHBIMA YCUIMTE/INM; SCKTPOMAIIMHHbI-
MM, MATHUTHBIMH, STCKTPOHHBIMH ¥ 1D, B aBTOMATH3MOBAHHBIX
31T ropHbIX OGHEKTOB HCMOBIYIOTCH HE TOTHKO JTMHEHHbIE 0OpAT-
HBIC CBA3H, XapaKTCPM3YIOUIMECH MPONOPUMOHATEHOI 3ABHCHMO-
CTHIO MEXNIY PEryTHPYCMOi KOODAWHATOH M CHTHATIOM 0GPaTHOMH
CBASH, HO M HOTMHGHHbIC, HCTIOMb3YEMbIC OGHIMHO U TOTYUCHH:
CHICUMATLHBIN MEXAHHHECKHX XapAKTCPHCTHK NPHBOAA.

B 3aBMCHMOCTH OT BHAA PCTYTHPYeMBIX KOOPIMHAT
1l VICKTPONPUBOZE TOPHOTO 0GOPYAOBAHMS MCTIONL3YKOTCH 06PaT-
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HIC CBAH 110 CKOPOCTH, TOKY, HANIKCHHIO, MOTOKEHMIO, Mar-
HHTHONY TIOTOKY U T. L., PCATHIYGAbIC, HATIDHMEP, HOCpGACTBOM
OBMOTOK MATHHTHMY yownuTeACH M Y37TOB TOKOBOF OTCCMKH
B 3AMKHYTBIX CHCTEMaX T OCHOBHBIX PaGONHX. MCXAHIMOB e
KaBATODOB, MOWMMIX GypoBbix CTamxos (rumos CBII-250MH
w CBILI-320),

Pacevorpi (ywumonmposanue CAP, xapaicroproii s
FOPHLIX MAUIMH © 3AMKHYTOM CXCMOH 51CKTPONpHBOAA, BLNOT-
HIIOWEr0  (hyHKIMH  CHIOBOrO  peryampyiomero  ycrpoiicrsa,
CrpyiTypa Taxoii cueres mpusezcia Ha puc. 4.1. B paccatpu-
BACNO/i CHOTENE BHIXOIHAT KOOPAHHATA SMCKTPOMHBOTA Xpgey
(anpinvep, peryaupyomax ckopocts @) mmmsercs ynpasmmonnie
BosciicTsHen a1 paGounx mammn (PM). Ora obecncwmac sa-
AQHHBI XOA TEXHOTOTHICTKOTO MPOLIECCA IpH IMCHCHIX Kak G
CHrHana sazanis Xy, TOK W BOIMYIAIOWErO BOSACHCTBMS Z.
Curnianow sanawws avi snexrponpusosa s oM crywac cayr
CHrHaT OTIIOHCHMA (paccornacosanta) AX My CHIHATANH 30-
At X 1. TEXHOTOTMICCKORO MAPAMETPA ¥ TeXHOMOrHYGCKOT 06-

paioi cwnsi Xroc (AX = Xy 1 + Xroc). Cacaonarenso, savnaryras
CHCTEMA STEKTPONPUBOIA BMECTE ¢ pabovcii MamMHOM 0Bpasyior
samicy1yio CAP, shimonsmouyio (s craumsatsm yrpas-
SUICMBIX 1APAMCTPOB WTH YIIPABIICHH PAGOMHNM MCXAHHIMANH 10
saxaHHO Mporpane.

Puc. 4.1, Tunosas cmpyxmypa CAP 2opuoit st (vesanmisnia)
€ saKnymoit cxeston mexmponpusoda

CAY stwasmoren obumsst npu co3aamms cueren asTomari-
KM AT TIOGHIX TODHBIX MAWMH 1 MPOLECCOB, peariiys mpuH
YHUPABICHIS 110 OTIIOHEHMIO (NPHHLVT OBpATHbIX CBA3CH) HesaBM-
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o oF ofkeicra ynpasackuw. TTpi 5TOM MPUHIMI 1 CTPYKTYpB!
CHCTCM YIIpABICHHS OIMHAKOBBL, @ PASTHAOTCH JHIll TEXHMUC-
CKOi PEATH3ALMCIE: HATHMEN TOX HTH MHBIX BILIOB OGPATHBIX CB3l-
30i, NPEOGPAIOBATEICH, KOPPEKTHPYIONINX 3BCHICH, YWHTHBAIO-
1 0COBCHHOCTH 0BOKTA YTIpaBICHH.

COBPENCHHBIC CHCTCMBI SMCKTPONPHOAOS OCHOBHBIX Fop-
HBIX MALIMH, KK MPABHIO, MHOTOKOHTYPHBIC, 00CCICHUBAIONIIC
PeryampORAKME MO HeCKOTbKIM MapaveTpa. Tlo mpHHLAMaM pe-
IYMPOBAHYS TAKME CHCTCMBI TIOAPAICAAIOTCA Ha ABC TPYTITTLL:

1. CHCTOM peryIMpOBAIIL © CYMMIPYIOUUIN YCHTHTE-
JIGM, OCYICCTBISIONIME PEryIMPOBAKHE C NApALICILHON KOPpeK-
el KoOpMHAT.

2. CHGTEMBI MHOTOKOHTYPHOIO TIOTHHHCHHORO Perynpo-
BAHUS KOOPAMHAT, OCYICCTBMONIME TIOCTGAOBATSIBHYIO KOPPEK-
10 KoopAwHAT.

Hipie NMPHBE.ACHEI THTIOBIE CTPYKTYPbI CHCTOM aBTOMaTH-
3MPOBAKHOIO /ICKTPONPHEOAA, PEATHIYIOIIME HIACKEHHBIC MPHH-

Puc. 4.2. Copysmypa anexmponpusoda ¢ eysmpyiouguu (odugury)
yewnmenen

Ha prc. 4.2 mpuswrmet oBossasenms: DI — mpuBoAHOi
nCKTpOMBHTaTCL paGoc MamMHL Wi MexaHuIMa PM, VY —
VIPABISIONIEE YCTPOHCTBO MEKTPONPUBOAA, B COCTAB KOTOPOTO
XOAMT CymMHpyIOWM youanTeas. Ha BYomst aToro yowmmen
HOAMOTCS CHTHAT 0GpaTHBLX CBscii 10 Toky Uger 1 CrOPOCTH
Upee mveeTe ¢ saaaiomi curranon cropoctt Us,c, re anreGpan-
seeKi eynnmpyioTes. Berxoawoit curran AU yrpasamomiero yer-
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poffetna nozacTex 1a wxox npeoGpasonaTesioro yorpoficrsa 1,
B KI'CCTHC KOTOPOTO HOMOMB3YIOTCH CHAIOBHIC M MPOMEAYTONHAG
MAIHHTHbIC YCHTCIH, THDHCTOPHBIC TipeoGpasonaTeny,
Crpyxrypa ormsacte mpocToToit peanmsaum, Ho He mo-
SBOTIET PCrYIHPOBATH KOOPAHATH (TOK, CKOPOCTS) ACKTpOpH-
BOZA HE3ABHCHNO APYT OT APyra. B 5Toit CXeMe 33 cHeT Henonso-
BaHISL HETMHCIHHbI OGPATHLI CBASCH, MASLIBAEMBX B ToOpHM
SIEKTPONPUE01A OTCCHKAMH, YAQETCA B HEKOTOPOM AMAMA3OHE H-
NCHCHI KOOPAMHAT OCYIICCTBITS X HEXABHCHMOS Pery THpOBa-
HHC, MTO MACTHYHO YCTPAHAET yKasaHMbiii HeaocTatok. CHcTena
© MAPALIEILHOM KOPPEKIMCH PeatHioBata B peryHpyemoM sck-
TponpuB0ae sxckasatopon KT-8H, DBI-12.5, SIII-6/60,
Cryxrypa snexrponpusona o momumseHiLN perymipo-
DAHHEM KCODAMHAT mpuBcicHa wa pucd.3. Owa cyuicorscimo
OTIMMACTEA OT MpeALAYIICiH MO MWKy nocTpocHWA. B i po-
IYMPOBIHHC KKI0/i KOOPAWHATH OCYIICCTBAICTCH CBOMM pory-
uropont (oka ~ PT 1 cxopocty ~ PC), koTopsie sMecte ¢ cooTser-
CTBYHOMUNH OGPATHbMNM CRIMINH OGPA3YIOT AMKHYTHC KOKTYPbi.
Use

Puc. 4.3, Crpyrmypa 2 0da ¢ pecwn
koopounam )

Bromeiv wan sasaowmm curnaton ws xomypa Toxa
Usr ABasGTOA BLIOAHOf cHrwan KowTypa cropocrs. CriciosaTems-
HO. BHYTPCHHH KOHTYD TOKA MOLMHCH BHELIHEMY KOHTYDY CKO-
POCTH, JBILCH OCHOBHLIN MPH PCrYIMPOBAHKH BIXOTHBIX KOOp-
AMHAT Y7ICKTPONpUBOLA.

OcHOBHOC  ROCTOMHCTBO  pacowaTpUBACMOH  CHCTEME!
SAKTIOYICTCR B BOSMOIKHOCTH ONTHMATBHOF HACTpOIiKH peryHpo-
BAHMSL K@KI0H  KOOPAMHATEI, TOTOMY  OHA  HaxomMT
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IIMPOKOC NPHMCHEHHE M SBIAETCH MEPCTIEKTHBHOI TPH COBEPIIEH-
CTBOBAHMM CHCTCM aBTOMATH3WPOBAHHOTO CKTPONPMBEOAA FOp-
Hix a1 ycrasiosox (1], [6], [8]. [10].

KpOME TOro, MOMMHEHHE KOHTYPA TOKA KOHTYPY CKOO-
CTH TIO3BOIACT MPOCTEIMH CPE/CTBAMM OCYIUCCTBIATH OFPAHHUCHHC
TOKA M MOMEHT, JUTs MCro HCOGXOIMMO ML OFPAHHUHTS HA CO-
OTBCTCTBYIONICM YPOBHC CHIHA/l HA BIXONE PCryIISTOPA CKOPOCTH
(OH 7K€ CHrHAM 31aHHS YPOBHS TOKA).

CXeMbl YNPaBIeHHs HNICKTPONPHBOAMH OTHOKOBIIOBBIX
SKCKABATOPOB MMCIOT CTPYKTYDY C CYMMMDYIOIIMM (OBILIHM) YCH-
mrenen (cm. puc. 4.2) WM CTPYKTYPY CHCTEM MHOFOKOHTYHOFO
NOMMHEHHOTO peryMpoBarus (cm. puc. 4.3).

TIpaTHKa SKCHTYATALMM ABTOMATHIMPOBAHHOTO SICKTPO-
TIPHBOAA C CYMMMPYIOUIMM YCHAMTC/ICM BBUTBUIA PAL CYICCTBEH-
HBIX HCIOCTATKOB, OCHOBHBIMH H3 KOTODBIX ABIIAIOTCH

1. JIst pery MpOBaHKS CKOPOCTH 1 TOKa HCTIOMb3YETCH 01~
HO PrYTHPYIONIICE YCTPOFCTBO — CYMMHPYIOUIHi IPOMEIKYTOMHBIi
MArHUTHBIA YCHIMTETb. DT 3aTPYIHAICT HACTPOHKY NapameTpoB
CHCTEMBI 37CKTPONPHBOAA, TAK KAK CrO CTATHUCCKHME W AMHAMMYC-
CKHC XAPAKTCPUCTHKH JABUCAT OT OHMX M TeX JKe NapameTpos.
Hanpinep, koa(huumerT xecTioi 06paTHOR CBA3M 10 TOKY Onpe-
JCTACT HAKIOH KPYTOMAAQOUICH HACTH CTATHYCCKOM MEXAHHMUC-
KO XApAITEPHOTHKN M BAWICT HA BT NIEPEXOHOTO TPOLIECCA M
TOKOOT PAHMUEHHH.

2. Koa(hpHummenT 3arionHeHI CTaTHICCKOii MCXaHHYCCKOl
XAPAKTCPHCTHRH CYIUCCTBCHHO HIDKE CAMHMUBI, “TO MPHBOAWT
K NOTEPAN NPOM3BOMTELHOCTH.

3. MaKxcHManbHast BeTMHHA TOKA B SIKOPHO# LICTIM 3ABHCUT
OT 32aHHOH CKOPOCTH.

TIePCUHCICHHEIC HCAOCTATKH CHCTEM C CYMMMPYIOMIHM
VCUTHTCIICN MUBETH K HEOBXOAMMOCTH X 3aMCHEI Borice CoBep-
IUCHHBIMH CHCTOMAMH TIOTMHHCHHOTO PEryHPOBAHHS KOOPAMHAT
Ha ocHose aneverTos YBCP  onepatmonisix yonmrencii, [pu-
MCpOM  peanusawm T nom 0 pery: Hi
MOKCT CITYIKHT SKCKABATOPHBIH TCKTPONPUBO C Py TOPAMK
1A MarHMTHBIX yowauTenx [6]. B HacTOsIIEe BpeMst TAkHE CXEMBbI
110/UHHCHHOTO PEryIHPOBAHWA MPHMCHSIOTCA 1 COPHIHBIX IKCKa-
waropax DLI-15/90A, MOMHBIX KCKABATOPAN — MCXAHHUECKHX
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image4.jpeg
sromarrax IBI'-35/63M, a rione 4 MmoacpHisawm npusozos apy-

FHX OHOKOBIIOBLIN IKCKABATOPOR CPCAHCIH M GOABIION MOMIHOCTH.
Cuerena conepur xowyp pery.mponanma oxa curonoit e,
HOHHOHHb KOHTYDY porymwpoBaHyst HanpxCHys reeparopa
Perynirops Hanpsicsus 1 Toka B paccwmaTpuBaCNOi cxeMC Bui-
TOMHEHS! Ha OCHOBE ABYXTAKTHBIX GT0KOB MATHMTHBIX yoMTHTETCH
MIPOMBILLIICHHOI YaCTOTEI,

Peryuimop wanpwrcrms PH umcer wersipe obwmomiar
VIPABICHW 303QOUIVIO; ECTKOR  OTPHUATCALHOR B N0
HAMPDKCHHMIO, JKECTROM MOMOKHMTCALHOM CBA3M NO TOKY CHIIOBOM
uen; ruBKoii oTpuuatensHoii casm o JIC reepatopa. Peryms.
Top Toka PT kpowe sanarowteii 0GMOTKH Heer cuie Tp: KecTkoi
OTPHUATCLHOIE CBASH 110 TOKY, TUBKOH OTPHLATCNHHO Cs3i Mo
TOKY # opuwpyIomCi nonoKHTBHOl GBS M0 HATpKCHIIO
rexcpatopa.

Tox ynpacientiest auexmponpusodos ofwmro mommsacr-
€1 TIPOLLCCC OCYICCTBICHNS! TYCIKA, TOPMOKCHIA, HIMCHOHIS Cico-
POCTH M HATPABACHI BpAMCHHS SICKTPONPHBORA ¢ embio MoR.
PN PeRANa. PABOTL, ThEGYeNOro TexHOTOrCCIM Tpo-
ueccom,

B roproii npowimeHsiocT srexrpomprBoz 1o crcTon
[-JL HaxoauT mmporoe mpwwicreHme 61arosaps maasHOMy 1 Gorcr.
POMY POrYIMPOBAHMIO CKOPOCTH S1CKTPOABHIATCCH M peBopCHPo-
BAHIA, MPOCTOTE W HAZCKHOCTH CHOTEM YrpaBAcHI, Homsemn
CIGUMATHBIX MCXAHMICCKI XAPAKTEPHCTHK MPHBOZOB. y0mG.
TEOOULHX TDCGOBAHMAM PASTHYRbIX. MCXAHMINOB ABTONATHG.
CKOTO OTPAHICHII TOKOB MCPerpY3Ki B PEHMC CTOMOpCHHA M-
Boan. Pacowarpumacwan cuctewa obmazacr Tk Xopowma
T1YCKOBBIMH H TOPMOSHBIMM CBOHCTBANH,

COBPEMEHHBIC OTHOKOBILOBBIC CKABATOPHI WMCIOT aBTO-
MATH3HDOBAHHbI}i I/ICKTPONPHBOA FABHLIX MCXAHHIMOB, BbIION
HASMLIX 110 cherene: Tl ¢ MY, T-J] ¢ MY-TIMY. [l o TB
W I,

Hesasucunio o1 muna ssexrponpusona, cnetest yrpasne-
HIS OCHOBHbINM STCKTPONPHBOAAMH SKCKABATOPA AOTAHE 0Gcc.
TICUNBATE BLINOTHOHHS ITHMMH NPHBOAAMK 3a10HHOM NDOrPaNIME!
Avicii. K KaMCCTBY pory MpoBarau HmeKTpONpHBOa Mo,
MOTCH  CTGAVIOWME  OCHOBHMC  TpoSoammn  wacmora
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BPALICHUS TBHFATEN! HE OTKHA YMCHBIIATLCA C POCTOM HATDY3-
KH MOMCHT MPHBOZA M TOK LEMW NPU NIEPOrPY3KAX HE AOMKHLI
NPCBHIIIATS JQMAHHBIX SHAMCHWI; MOMCHT IBMTATENA JOMKCH
M3MEHSTLCH TUIABHO; BXOANBIC YNABIOUMG CHTHATH! JOMKHb
06CCTICHHBATS BHICOKYE0 TOWHOCTS PAGOTSL.

VianoskeHHbIe TPEGOBAHMS ABISOTCS OGUIMMM U IKCKA-
BATODHBIX 71EKTPONPUBOZIOB KAK OGHEKTOB YNPABICHHS 1 HAXOIT
OTPAKCHUE B TAK HATHIBACMOH «3KCKABATOPHOI (JOPME MCXAHHUYC-
cKoif XapaxTepueTiky mpuBoza. [Ipuwiwn (hopmmpoBanmst 1ok
XAPAKTEPHCTHKM TAIOKE OHAKOBHII — MOCPEIICTBOM HETHHEHHOI
OTPMUATCITBHOH CBA3H MO TOKY AKOPHOM LM C OTCEUKOf 1O pery-
MpYeMOii BeTTHUHEHE.

AHAIOTMUHMC NPUBOTM HANOMAT NPUMCHEHHO TAKKC
B PAGOUMX MEXAHMIMAX MHOFOKOBIIOBHIX SKCKABATOPOB, MOIHBIX
IWAPOIICHHLLX CTAHKOB ¥ .

PaCoMATPUBACMBIE CHCTEMbI MPEICTABAOT COGOF 3anic-
syThic CAP, B KOTOPHIX YMABIACMBIMH BCTHUMMAMM ABIAIOTCA
YII0BAs CKOPOCTL BPALICHHA ABMIATCU H BOTHMHHA ABIDKYICIO
'MOMEHTA W TOKA AKOPHOF 1ienn. [[pHHLMIIE (hOPMHUPOBAHHA IKC-
KABATOPHOI XPAKTSPHCTHIN 1 COOTRETCTBYIOMIMX OBPATHBIX CBi-
36ii PACCMOTDHM Ha TIHMEPE IPUBOAA TI0 cHeTeMe [-]1 ¢ CHIoBLIN
MY (pic. 4.4), MDUMEHSICMOrO A1 NPUBOIOB MABHbIX MEXAHMI-
MOB 3KCKABATOPOB PASTHHMHOFO THITA.

B 570/ CHCTEME ABTOMATH3MPOBAHHOO S7EKTPONPHBOTA
HesasucHMas oGMoTKa Bo3GysKeHM resepatopa OBIH nonyuact
nuTaNMC OT ABYXTAKTHOFO CHAOBOr0 MY, YrpaieHue mpsozo
COCPEAOTOMEHO B LICTTH 32AI01EH OOMOTKH MArHHTHOIO YCHIIHTS-
1 03 MY. TCHEPaTOp WMCET Taloke MApATiICTLHYIO LIYHTOBYIO
obmorky OBIILI, Hamarmmsaomas cuna (HC) xotopoit aeiicT-
Byer cortacto ¢ HC Hesascumoit ofmoTkH. Takum 0Gpasow,
B CHCTCMC NPHBO/A OCYILECTB/ICHA NO/IOKHTE/bHAA OOPaTHAs CBS3b
IO HANKCHMIO TEHEPATOPA M 3a CHeT 3TOro ymembmacTes HC
M Tok BO3byKAeHHs HesasucHmoH obmotku OBH remeparopa, a
CIICI0BATENBHO, M MOIHOCTH CHI0BOrO MY,

B cHCTCMC MPWBOAA MMCETCS OTPHMUATC/bHAs OGpaTHas
CBAI3h N0 HANPAIKCHHIO TCHEPATOPA, KOTOPAs CO3AACTCH OBMOTKOM
OH MY u ofconcumpacT (JOpCHPOBKY 31CKTPOMATHHTHELX Tiepe-
XOULIX TPOLIECCOB.
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Pesysmmpyionan HC MY pasia passoctn HC (F,-Fy)
€ ywermmenen Fyy yocawmmsactes ronn wocrenis HC nesasn.
cunioil oGwomk, osGywek rencpatopa u cokpauenio spexic.
J MEPEXOMLX Mpoiicecos b Gicreve ympanicins. Kpoe sror,
IOBHUACTES KCCTROCTS sHowcit XapaxrepueTinn rewcparopy
H MEXHI'CCKOH NapaKTepHCTIKH IpHBOMA.

s nonyuetaun xcanaropwoii xapaxreprcu npsoza
B emerene Il ¢ MY wnicercs orpuuatcabhas obpaias cngas, ao
TOKY AKOPHO¥ Lem ¢ OTCCHKOR. Vien 3ol 0BparHoi Csam covro.
T U3 0GwoTn yupasacrun OT MY, orowmmxa sanpsenson
cpasucns Ugp w_comporanciun » ueni awopeit rencparopa
1 anextposratens. Hemuneiinsii xapaxtep oBparofi cesam g
TOKY 0BecrienmBacTeA 38 CYeT 0Ty MPOBO THIKOBOrO A0S V.

In

Puc. 4.4, Hpunpunuansnas exena npusoda no cucmene I'-J ¢ cunosein MY
Paceniompum aciicrame soi oBpatnoit cesu, Tax xa co-
nPorisactiie R, x oropomy momemoueta o6omka OT, enrmmmen
MOSTONAA, O Kanpmrcie Up SasHGHT Tombio o7 Toka skop Ty
¥ pasko Ug=1R. Hampaxeue Uy Hanpasneiio nerpernio arps.
xermo cpasrertis Uep. Taiaam 06pason, Tox & wer o6womias OT
OTIPCACTACTCS PASHOCTEO ITHX ABYX. Hampwrerui AU=Up - U
Fean U Usp, 70 » uemn ofwoman OT e rpoxomr, 1 oGparsas
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cwisb 110 Toky He aeiiersyer. Ipu Ug > Ugp non aciicTsuen pasto-
cru nanpkennit AU no o6morke OT mpoTekaer Tok 1 cosnaet

HavarHBaiomyio ciry Fr, HMDABICHHYIO BOTPCMHO HaMArHM-
swBatoneii e sanmiomcii obworian O3, Cuna Fy pasvarmmamsacr
MY, 10 TPMBOIT K YNGHBLICHHIO HATDFACHIN FeHCPATOpA -
TH 0 1y, B CXCNAX POBCPGHBHAY MOXAIIINOD HoTO: 6
CXCMbI BITIOUCHMS ABYX JMOJOB, OGCCTCUMBAIOLAY. paboTy 06-
somiut OT npw moGom Hanpasiekuy Toka skopa 1. Tok AKops,

rpy koropost Up = Ugp, HIBIBACTCH TOKOM OTCQHIH,
B Touxe a (puc. 4.5) pHeukeii XapaKTepueTUkH reHepaTo-

pa BeTynacr s AciicTame obpaTHan Bk (npH ToKe OTCEUKM lor),
npi 570M Up=R Lo Gombie U,

Tockomsky Hanpsierue U 3aBHCHT TOTBKO OT BeAWMHHL
ToKa K0Pt 1, @ ToK oTCCIM Ty # CTOMOPHBIFE TOK Iy 3aBHCaT OT
nanpscrins cpaseHin Ugp, TO YMCHBUIGHHS HATDWKCHI coa-
HCHMS BHIBIBACT YMCHBLICHHE TOKOB Lore # Loy (rouky a'  I'er) u
waoGopor, ¢ ysenueen Uy TokH lore 1 Ty BopacTaior (rowxw
a"ul'ey).
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Puc. 4.5, Buewnns sapaxmepucnika zencpamopa cucmexs IJ]
< cwroasn MY
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