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Тема: Общая характеристика электроприводов горных машин, принципы автоматизации их работы 
Задание: 1. Изучить теоретический материал
                2. Подготовить конспект в тетради (схемы рис. 4.1, 4.2, 4.3 -обязательно)
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DL NI HCHPCPLIBIHON Aciicriis. Ha COBPOMCHHBIX Kaphe-
PAX OHI ABIAOTE, KK HPABILIO, COCTABION HACTLIO TOXHOTOFHG-
KIS KOMIUICKCOR MAUIMH HEPGPHBHOIO ACHCTRILA, BIIIOHAOMI
TPAICTIOPTHO-OTBATLHEIC MOCTBL, OTBAT00GPAIOBATCAN H JCHTON-
HLIC KOMBCHCpLL

Ha COBPCMHHBIX MHOTOKOBILIOBBL SKCKABATOPAX CPCAHCH
1 GOi1bILIOf [POHIBOANTEILHOCTH MPUMCHACTCL TOMLKO MHOOBH-
raTeabHbiif MprBoa. Ha STHX SKCKABATOPAX, KAK U HA OAHOKOBILO-
BBIX, HCHIOMB3YETCH PHHLMIT ABTONMATHIALMN YTDABICHIA OTACI b~
HBOMH [PHBOTANH MCXAHUIMOB, KOTODBIC COTOKMPOBAHEL MOKAY
OGO, 4TOBEI OBCCNICHH TS OMPCACICHHYIO NOCACAOBATCABHOCTS IX
nyca u ocTaHoBKi. HANPUMCP. A LICTHOTO [YCCHHMHONO 3KCKa-
BATOPA MYCK 1 PABOTA MPHBOIOR AQTIKHA OCYILICCTRAATECA B CIC-
AVIOWOM TIOPAIKE! MOFPY3OuMblH  KOHBEHGP, ACKTPOABUTATENL
KORIIORO 1T, XOZOROH W TOBOPOTHEIC MCXAHWIMM, NMPHEOL
vmpaBcHIst rycenuuavu. OCTAHOBKA STHX MCXAHUIMOB [POHCNO-
2T B 06paTHOM nopAKe.

BIGUOHEHHE MEXAHUIMOB POTOPHOFO 3KCKABATOPA MPOUC-
XOAUT B CHIEAVIONIEH MI0CACAOBATEILHOCTH: NIOrPYIONHbIi KOHBCH-
©p, MPOMEIKYTO'HbIE KOHBGHCpbL, POTOPHBIH KOMBEiicp. MPHBOL
POTOPA, MCXAHH3MbI TIOBOPOTA FKCKABATOPA. H (110 MCPC HOOBXOH-
MOCTH) NPHBOILI MOAH M TIOLCMA POTOPHOS CTPCITb, & 0CTAHOB-
xa — B OGpaTHOM nopae. B Cxemax HeoBxOAMMA ACBOKMPOBKA
71SKTPONPHBOAOB (HAMPHMEP, TTPH PEMOHTAX H OCMOTPA)

Fla MHOTOKOBILOBHIX DKCIABATOPAX ¢ MHOFOABHIATEIbHBIN
"TPHBOZOM NPHMCIHIOTCH ABUFATOAM

1) riaBHbIl — 411 PHBOAQ KOBIOROM LGTA WK POTOPA
© xopmar:

2) NOBCM ~ A1 NOBENA 1 ONYCKAKM KOBLIOBOH MM
POTOPHOIE CTPEB! SKCKABATOpA;

3) XOOBLIX MCXAHHIMOE;

4) moBopoTHOr® MexaHHMIMa:

5) rowmeiicpos;

6) BCTIOMOTATC:IBHbIX MEXAHH3MOB.

Poryaupyensiii deiponpuox no cucreme T-J1 pasni-
HoiA yozuduratu ww no cuereve TI-J] nprversieTes Ha Xolo-
BLIX MEXAHMIMIX, ACOCAKIY CTPCTH POTOPHORO KOICEA H KOBMIO-
5Ol LCMM, MEXAHIMAX NOBOPOTA MAAT(OPMBI IKCKABATOPA
1 MOLLHLIX TIOTpY3OUHBIX KOHBCTiEpaX.
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4.2. Texuuueckue cpencTa yupasenns
3MEKTPONPHBOAAMH

CHTOBA HACTE SMKHYTHIX CXCM STCKTPOMPHROAIOR CTPO-
HTCA, KAK MPABHIO, 1A OCHOBC CHCTOMLL <1PCOGPATOATCIIL — -
FATCIEN, B KOTOPOH OCHOBHBIN YTPARMMOIIAN BOSACHCTRHOM Ha
JBHrATeNb SBIETCS HAMUKCHNC S ABHIATCNCH MOCTOAHHOIO
Toka (UTTT) 1 4aCTOTa (HAMPAKCHNS) A ABHFATENC TICPEMCHHO-
Fo ToKa.

O 13 XapaITCpHBI MpH3HaKoR JavkHyThix T Anmi-
CTCT HCTIONBIOBANHE B HIX GCCKOHTAKTHBIY S7OMCHTOR H YT-
poffcTs, B nepEYIO OH€peds, MOAYMPOBOHMKOBBLX. Penciio-
KOHTAKTOpHAA AMMAPATYPA YMPABICHHA HKCKABATOPAMM NPUNCH-
©TCSH U151 LGTICH KOMMYHUKALIMN IATAIONIETO HANPIKEHHUS, 3ALLAT,
670KHPOBOK 1 CHTHATH3ALIHY

Jlnn BHIPAGOTIH 3AKOHOB YPABTCHI ABHIATGIGM, KOTO-
Pblif PCATH3YCTCH CHAIOBLM (THPHCTOPHBIM) TPGOBPA3OBATCIICM,
sanicryTsie cxest DIT COTPAAT PAT YIPABTTONIE STCVGHTOB.
B WX COCTaB BXOMT: 331@I0MIMC (MPOFPAMMEbIS) YOTPOHCTB, Ort-
PEICUIOIME YPOBCHD M XAPAKTEP W3MEHCHMA DCryIUPYEMOit
KOOPAMHATEIL AATHHKH PEryIHDYMbIX KOOPAHHAT H TEXHOTOTHE-
CKITX. MAPANCTPOB: POry-ITOPsI H (IVHKIHOHATbHbIC TIPCOBpasoBa-
oM, BLPAGATLIBAIOIKHC YIPABIAIONHG BO3ACHCTBIS HA OCHOBA-
HMM CHTHATOB 34AKOWUKX YCTPOHCTB M JAAT-HKOB; COTMACYIONIME
ICMEHTHI, NOJBOAOILHE COSMHHTL B CAHKYIO CXEMY BCG NCPE-
\HCTGHHBIC STOMCHTST 33 CUCT COFTACOBAHWA WX BXOTHEIX H Bbi-
XOALIX CHTHATIOB 110 POAY TOKA, YPOBHAM 1 BUAY CHTHAIOR H T. TI

Kax 651110 OKA3aHO BHIIIC, PASBUTHCN AHATOTOBOH BOTBU
VBCP-A smrach paspadota copu YECP-AH Ha wHTerpatmibix
MHKPOCXCMAX, TPHACHCHIE KOTOPHIX TOSBOTIEIO YY\UIHTS TOX-
HiteCKHE XAPAKTCPHCTHKA CXOM YMPARICHWA W PACMPHTH X
dpysruponATLRsE BosvonsocTH. Browu YBCP-AH pasveuaiorca
HQ CVGHHBIX FMGHKAY CO WITOTCCHBHLIMM. PASLCMAMH W HMCIOT
neuarHii MoHTRK. B oHCTeME TpHIST YHU(HLMPOBANHLLE YCK-
tpuiceruit curnan (410 B u + 5 MA), nosonsmoutii cocamm, ¢
JICNCITH € avexpeTHuNH BnoMerTanst YECP-JTA u apyrinvu yer-

MK ABTOMATIH,
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11 Jlaiire obocHoanue mpuneHenws B ycrpoicrsax
iaxmHoif antosami pene turos PKH, PCM, T13-5, P3C, BC-10,
MOTOpHOrO KOMMYTaTOPa,

12. Oxapaxrepusyitme ocolcnHoCTH KOHCTpYKIM, Mpo-
HMYICCTBA W OBTACTS MPHMCHEHHT FEKOHOBHIX petc.

13. HasepruTe u oxapaxrepusyiite manbonce pactpoctpa-
HCHHLIE CXGAbI H3VSHEHIA BPEMCHHbIX TIADANETPOR 1 HCKpOFAIC-
Hw

14. Onnune naswaserue youtHTencii B cucTeMaX aBTo-
[T —

15. JlaliTe XapaKTopHCTHIY MATHHTHEIX YowAHTeTCH, icpe-
sCAUTe OBTACTH WX NpUMCHEHIS

16. Jladire o6uryio xaparrepreruy GeckomTaKTHL 1 15
DOBBIX 3.1CMCHTOB CHCTS3 H AIINAPATY b ABTOMATHIH,

17. [laiire oSocHoBamme Leacc006pasoCTH mpuCHCHM
B YOTPOCTBAX ABTOMATHKH 11Oy TIPOBOIHHKOBLLX YICNCHTOB, HH-
TOTPATBHBIX MHKPOCKEM H MHKPONPOLCCCOPHBIX CPEACTS.

18. Jlaitre oyt xapaxrcpucTiky . xracenfumanyio
HCROTHHTEILHLIN SMCMCHTOR CHCTeN ABTOMATHIEH

19. HasosuTe ofmacts mprveHeHWA MOTOPHEIX MPHEOAOS
D ABTOMATH3AUAN MIEXTHBIX YCTAHOBOK H OCHOBHBIC SCNGHTE!
HOMIOTHUTCIIbHBIX MEXAHHINOE:

20. Oxapaxtepusyiire ofmue mpwHUMMB  mOCTPOGHIA
AnnapaTyPEL KOHTPOI (CrICMATBHBIX penc)
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Pasnen 2. ABToMaTH3ALHA
TIPOH3BOICTBEHHBIX NPOLECCOB
OTKPBITLIX TOPHBIX paGoT

I'naBa 4. ABTOMAaTH3ALHSI TOPHBIX MAIHH

4.1. XapakTepHCTUKA ABTOMATH3HPOBAHHOTO 3IEKTPO-
NPHBOAA TOPHBIX MALIHH KAK 06HEKTA yIPABICHUS
H DPUHUAIBI 0CTPOCHHS CHCTEM ABTOMATH3ALMN

OCHOBHOE TFOPHOTDPAHCTIOPTHOE OBGOPYIOBAHUE KAPHEPOB
OCHAIICHO aBTOMATH3MPOBAHHEM ICKTPONPHBOIOM, OGecnetm-
BAIOUMM  TIOTYMCHHE 3QJAHHBIX MEXAHWUECKHX XaPAKTCPUCTHK
¥ 2(eKTHBHOC (hYHKLHIOHMPOBAHHMC MAWIMH ¥ MCXaHH3VOB B aB-
ToMaTHYECKOM pexuve. Peamusaim (pyHKumii 3neKTponpuBosa
OCYWIECTBIACTCA CHCTEMOH ABTOMATHINPOBAHHOFO  YNIDABICHHs
(CAY).

AHATH3 M3BCCTHBIX CHCTCM YTIPABICHMS 2ICKTPOTIPUBO/A-
MH TOPHBIX MAIIHH TIOKA3LIBACT, UTO OHW CTPOATCA TIO CIMHOMY
NDUHLMIY — YNDABIGHHE 0 OTKIIOHEHHIO (NDHHLMI OBPATHBIX
CBicii), KOTOpBI XAPAKTEPH3YCTCA HATHMHEN LICTIH OBPATHON CBA-
3, COBAMHAIOLIEH BBIXOA 2ACKTPONPBOA (ITT) C €10 BXOAOM.

HEOTLEMICMBIM 571CMEHTOM PACCMATPHBAEMO CHCTEMBI
© oBpaTHOi CBA3HIO ABNACTCH BeMeHT cpaskchm (IC). arrcdpan-
ECKM CYMMMPYIOUIHH VIIPABUOMME CHIHATE C CHTHATAMH 00~
parHpix cBazeit. B saMkuyThix CAY SMEKTPOMDHBOAMH TODHBIX
MAIINH H YCTAHOBOK (YHKIMH CYMMHPOBAHW H YCUICHHS CHIHA-
0B BHTIOTHAMOTOS PASTMMHEIMH YCHMTCIIIMM: 2ICKTPOMATIHHHEL-
MU, MATHMTHBIMH, SCKTPOHHBIMH ¥ 2p. B aBToMATHIMpOBAHHLX
DIT ropHbix OGHCKTOB HCIOTL3YIOTCH HC TOIKO JHHCHHBIC OOpAT-
Hble CBASH, XaPAKTEDH3YIOUMECH MPOTOPUMOHATBHOM 3ABHCHMO-
CTHIO MLy PEryIIMPYCMOi KOOPAMHATOH W CHIHAIOM 0BPATHOR
CBASHM, HO W HGTHHCHHBIC, HCTIOMb3YEMbIC OBIMHO T TIOMYWICHM
CHCUHANLHEIX MCXAHHUCOKHX XaPAKTCPUCTHI IPHBOLA.

B 5BHCWMOCTH OT BMA PErYTHDYOMBIX KOOPIHHAT
It VICKTPONPUBOJIE TOPHOTO 0BOPY,IOBAHHS HCTIOBBYIOTSH 0OpaT-
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HIIC CBI3H 10 CKOPOCTH, TOKY, HATPAKCHHIO, MOAGHKEIMO, Mar-
HHTHONY 1OTOKY U T. I1., POATH2YGAbIC, HATIDUMEP, MOCPCACTEON
OGMOTOK MAFHHTHBIX YCNWTGTCH W yanOB TOKOBOM OTCCHIM
8 JAMKHYTRIX CHCTEMaX. DT OCHOBHDIX PaGOUIX. MCXAHHIMOB oo~
KaBaTOpOB, MOWMLX GypoBkrx cramxos (rinos CBLL-2SOMH
w CHIII-320),

Pacovorpist dpyrruvormposarme CAP, xaparroproii s
FOPHLIY MANIMiH © SAMKHYTO CXCMOF 51CKTPONpMBOAA, BHITON.
HAIOWETO  (hyHKUIN  CHAI0BOTO  poryampyiomEro  yoTpolicrsa
Crpyitypa Taxoii cuerost mpusencra sia puc. 4.1 B pacowatpu-
DACNOI CHCTENC BHIOAMAY KOOPAMHATA STCKTPOMPHREOZA Xapey
(anpimvep, peryaupyemas ckopocts, @) mmercs ynpanTmonpimg
BoSIGHCTBMEM A1t paGown mamm (PM). Owa ofecricumpact sa-
AQHubI XOZ TEXHOTOTHICCKOTO MPOLIECCa NpH HIMEHCHM Kk oo

CHrHaTa sagani Xy, TAK M BOIMYI@OUICTO BOSTGHCTBS Z.

Curnianow sazawus i snexrponpEona 5 SroM cryac v
curHat OTKIOKCHI (paccornacosanta) AX My CHrHANaNH 30-
a1 X, 1. TEXHOTOTMHCCKOMO MAPAMETPA ¥ TexHOMOTHCCKOM 06-

Pathoi ommsm Xioe (AX =X 1 ~ Xioe). Cronosarensiio, samcyras
CHETENA DIEKTPONPHBOTA BMECTS © padorcii MammHol 0Bpasyior
samity1yio CAP, shmomasiomyro (ysiamn crabumsatum yipas-
SUICMBIX IAPAMETPOB WTH YPABIICHHC PaGOMHNM MeXAHMMAMH 10
sanaol mporpaive.

Puc. 4.1. Tunosas cmpyrmypa CAP zopnoti sauunes (rexcsia)
camnmmmOn cxevon nexmponpusoda

CAY senmorcs obiuni mpu cosaammm cuerem anTovari-
KM 15 THOGHIX TODHBIN MAIIMH M TIPOLICCCOB, Peatusyst ML
YHPABIICHILA 110 OTITOHCHMIO (MY OBpaTIbIX CBA3eH) Hesanu-
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CHMO OT 0BberTa ynpasacHws. TTpi STOM MPUHIMI 1 CTPYKTY Db
CHCTCM YIDABICHWS OAMHAKOBBL, 3 PASTHAIOTCH JHIIlh TEXHINIC-
CKOi PEAM3ALHEi; HATFNHCM TOX HIH MHBIX BHIIOB OBPATHBIX OB
MOGPaIOBATEIICH, KOPPEKTHPYIOMINX. 3BCHLCH, YUHTHBAIO-
X 0COBGHHOCTH OBHEKTA YIpaBTCHIL

COBPCMGHHBIG CHOTCMET TCKTPOTIPHBOAIO OCHOBHbIX Fop-
HUIX MAIMH, KAK TPABHUIO, MHOFOKOHTYDHBIC, OGECTICUMBAIONIHC
PEryIMPOBAHIE TI0 HCCKOMBKHM napaveTpay. [lo MprITHMaM po-
FyMPOBAHIA TAKAC CHCTOME! TIOIDA3ICIOTCA HA 7BE TPyTITEL

1. CHOTOM peryaMpoBaII ¢ CYMIPYIONIN YCHIHTE-
JICM, 0CYIIECTRISIONIME PEryHPOBAHHC C NAPALICTLHOH KOppeK-
wucii xoopawHaT.

2. CHCTGMBL MHOTOKOHTYHOFO TIOAMHHEHHOTO PEryIupo-
BAH KOOPAMHAT, OCYICCTBIIONIME NOCAEAOBATCABHYIO KOPPEK-
L0 KoOpRHMHAT.

H¥Wike NPHBE/ICHEI THNIOBbIE CTPYKTYPbI CHCTEM aBTOMATH-
IUPOBAHHOIO SNCKTPONPUBOAA, POATH3VIONINE HIACKEHHHIC MPHEH-
froe

Use

Opu

Pue. 4.2 Cmpyranypea mexmponpusoda ¢ cysampyiongu (ofyuny)
yewnumenen

Ha pue. 4.2 npusorrs oGosnasers: DJL — npusomoii
i v -

anexTpoaBHraTens paGoe MammHbL Wit Mexamuna PM, YV
VpaBIIoniee. YCTPORCTRO H7IEKTPONPHBOMA, B COCTAB KOTOPOFO
BXOAUT cymympytoutii yoruTens, Ha BXOA 31010 youaHTEDI
HOZIOTEs CHrHATEL OBpaTHBX CB3cit N0 Toky Uger M CKOPOCTH
Usee mhieore ¢ sanaiomm cursanon cropocu Us g, rae atre6pan-
sccKin eymmpyioTes. Berxommoit curran AU ynpasssiomero yer-
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POFCTIA NOLICTCH 1a w501 MpooGpazonaTensiioro yeTpofiersa TV,
B KINCGTG KOTOPOTO HOMIOMSAYIOTCA CHOBHIE M MPOMEAYTOHMG
MATHITIHLIC YCHIHTE M, THPHCTODHLIC MpCoBpasoBaTEnTL

Crpyicrypa oTausaeTes mpocToToit peanmaaumm, Ho He mo-
SBOICT PCIYTHPORTE KOOPAUHATHI (TOK, CKOPOCTS) SrCKTPOMH-
BOAA HE3ABHCHNO JPYT OT Apyra. B 5TOfi CXCAE 3 CHCT HOTIONBY0..
BAKL HOTAHCIHAIY OBDATHBIN CRMICH, HaswmacHuIk B Teopg
SICKTPONPHEOAA OTCRUKAMK, YAACTCA B HEKOTOPOM MANAZ0NG, sty
NCHOHIU KOOPAWHAT OCYILGCTRIATS M. HEKIBHCHO® pery.iHpOBa-

HHC, NTO MACTHUINO YCTPAHACT YKAMHHbII HeOCTATOK. CHCToMA
© MAPANTCILHOH KOPPCKLIICH PCANMIOBAHa B PCryUpyEMOM ek

TPonpHBOAC aKcKasaTopos IKT-3H, BBT-12.5. SIIL6/60,

Crpyxrypa snexrponpusoza ¢ noxisestbi perympo-

BANMEN KOOpAMMAT mpMBoicHa Ha pucd.3. Ona cymeorscmms

OTIIACTCs OT NpeAbIAYICH 10 MpHrLITYY MoCTpOCHIL. B Hoif pe-

FYIMPOBANHC KQUIGI0M KOOPAMHATH OCYWICCTBANCTCH CHOMM pery-

10Ot (oxa — PT w cropoctn — PC), Koropuic eMeoTe ¢ cooTaon

CTBYIOILINI OGPATHEINM CBASHMH OGPI3YIOT SNy THIG KorITypo.

P 4.3, Copyxmypa wernponpusoda ¢ noomens pecymposaniert

Koopownam

BXOTHAM WAH 30700 CHIHATOM A1 KoKTYP ToKD
Us.p #8:150704 phtsomolf curian xonTypa cropocts, Crenoparers:
1O, BITRCHAIS KOHTYP ToXa MOHHCH BHCHEMY KOHTYDY Cro
POSTH, BLTACH OCHOBILIN MPH OrY.THPOBAHHM BHIXOAHL. KOO
R —,

Ocrosroc  a0gTommerno  pacemarpusacwiof  crereast
SARTIOIETEA B DOIOIGHICTH ONTHNASHON HICTPOFiH pory Do
DWW KANIOH  KOOPTWHATH,  nosTomy  oma  maxomer
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UIHOKOC TIPHMCHEHHE W ABIACTCA ICPCTICKTHBHO TIpH COBEpIGH-
CTBOBAHMH GHCTCM ABTOMATMIMPOBAKHOTO 7ICKTPOTIPHBOAA FOP-
wsex vami 1 yeranosor [1], [6]. [8]. [10]

KpOME TOro, MOTUMHCHHE KOHTYDA TOKA KOHTYDY CKOPO-
CTH IOYBOIACT TIPOCTIMM CPEACTBANH OCYILCCTBATS OrPAHHICHHC
TOKA W MOMCHTa, 1 HCr0 HCOBXOAMNO JHIIID OFPAHHINT 1A CO-
OTHCTCTEYIOIICM YPOBHE CMPHAA HA BHIXOAC PEFVATOPA CKOPOCTH
(OH 7KE CHrHAT 31AHYL YPOBHA TOKR).

CXeMbl YIDABAICHIT SCKTPOMPHBOAGMH OHOKOBLIOBBIX
KCKABATOPOB MNCIOT CTPYKTYPY © CyMMupyiount (061in) you-
uTenen (oM. puc. 4.2) WiH CTPYKTYPY CHCTEM MHOTOKOHTYPHOFO
noTHeHtOro poryMpoBats (G, phc. 4.3).

TIpaKcTHica SKCIUYATALIN ABTOMATHIHPOBAHHOTO BCKTPO-
NIPHBOA © CYMMMPYIOMIMM YCHTHTCICM BLIIBAIA DA CYILCCTBCH-
HBIX HEAOCTATICOB, OCHOBHBINH H3 KOTOPBIX ABIOTCIL

1. Lt pery MpOBAHISE CKOPOCTH U TOKA HCHIONE3YCTCH O
HO POrYJIMDYIOIIEE YCTDOHCTEO — CYMMHPYIOILHIH TIPOMEIY TOUIbITE
MAFHMTHB yeuHTenb. DT0 3aTPYAWACT HGCTPOFIKY TApaMeTpoB
CCTEMBI 21CKTPONPHBOAA, TAK KAK CTO CTATHUCCKHG U AMHAMUIG-
CKHC XAPAKTCPHCTHKM 3ABHCT OT OIHMX M TeX 5KE NAAMETPOB.
Harpunicp, k03 HLCHT IkecTcol 0GpaTHOI CBA3U 110 TOKY Onpe-
CIACT HAKIOH KPYTONAMOICH HACTH CTATHHECKOH MeXaHIe-
GO XAPAITEPHETHIM M BIWICT HA DI TIGPEXOAHOTO MPOLICCCa TTpH
B —

2. KoadhpuuuenT sanonHcHys craTiicokoii Mexaumucoroit
XaPAKTCPHCTHKH  CYIICCTBCHNO HHIKC CIMHMULSL, MTO TpHBOZMT
K TI0TEPSIM NPOM3BOAMTSABHOCTY

3. MaKCHMQUIBHAS BCIMMHHA TOKA B SKOPHOM 11CTIH 3BHCHT
OT 3aAaHHO/ CKOPOCTH.

TIopeHUCTCHIBIC HCAOCTATKH CHOTOM C CYMMHPYIOIHM
VCHIMTEIEN IDMBEIH & HEOBXOAMMOCTH X 3aMCHBI 607G COBCP-
WICHHBAH CHCTOMAMM TOFHMHCHFOFO POry/HPOBAHHA KOOPAHHAT
Ha ocHose a7ienmertos YECP 1 onepaunontsix younuencii. Ilpu-
MCPOM PCATMIALIN NIPMHLMIIOB MOTMMHCHHOTO PCTY;IHPOBaHMS
MOAKET CAYIHTS IKCKABATOPHBI TICKTPONPHEOA © PCrYILTOPAMH
13 MATHUTHBE yowTHTOmTX [6]. B HacTOAMICE BpCMS TaKkHe CXeMBI
TI0UIMHCHHOTO PCTY;TDOBAHIS IDUMCHSIIOTCA HA CEPHIHBIX IKCKa-
naropax DIL-15/90A, MOMULIX SKCKABATOPAX — MEXAHHUESKHX
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nonaTy

OBI-35/65M, a raaie ann woacprmsaumm mprsozon apy-

FHX O:AHOKOBUIOBBIN DKCKABATOPOR CPCGHT M GOABIIO MOMIHOCTH
Cuerena conepr Kommyp pervmposanms oxa criosoit Lenm,
TOMHGHIII KOHTYDY peryauposanien manpioxeiums rencpatopa
PeryIamopet HAMpskCHIT 1 TOKA B ACOMATPHBACMOT CXeMC B
TIOTHCHLI HA OCHOBE ABYXTAKTHb G10KOB MATHHTHBIX YoHTHTONCH
NpOMLIIACHHO acTOTEL

Peryiirop wanpmrosms PH mvcer sermpe oo
VIPABICHIL 30JAOUIVIO; JKCCTKOR  OTPHIATCANHOR B3 N
HANDTCHHIO; JKCCTROR MOTOKUTETBHOR CBISH N0 ToKy cHOBOl
Hem, rHKof orpumaTenLHoif can o DJIC rewcputopa. Poryar:
Top 1o PT xpove sanarouteii 060t Hyeer eme tpu: xectkoit
OTPHUATCTLHOI CA3H MO TOKY, THOKOH OTPHIATCHBHON CBITM o
TOKY 1 dopumpyIomICH moRoKMIERBHO oRIM Mo HATDKCHAID
rescpatopa

Tloa yrpasienies nexmponpusodos: oBerimo nowmaer
©1 TIPOLLCCC OCYINCCTRACHII TYCKa, TOPMOKCHI, HINCHEHIA Cxo-
DOGTH W HAMpaTGHIA BpAMIEHMA SACKTPONPUBOMA ¢ 1eTHIO ToOg.
ACPIGHIE PIKHMA PAGOTL, TPCGYCMORO TeXHOTOMHYECIIM Tpo-
ueceon

B roproii mposmumneksiocTu snextporpieoa o creresc
/4 waxomur wwpoxoe mpuencrie Graroxaps miastoxty u Gricr-
PONY PSTYIpOBAIHIO CKOPOCTH SEKTPOABHIATCIGH H peBepCipo-
BaHIL, TIPOCTOTS M MAZGKHOCTM CHOTON YTIpaBTCHIS, MMy toHsE
CIGHMATEHBIX MCXAHUTICCIUIN XaPAKTCPHOTHK NMDHEOAOB, y10BTC.
TEOPTIOIITX TPCGOBANMIM PANIMHLI MEXAHHINOB ABTOMATHC.
CKOFO OFPAHITICHII TOKOR MCPCTPY3KH B PEKHNC CTOMOpEHHA MpH-
soma. Pacewatpusacyian cucrea obramaer Take Xopouwmnt
TIYCKOBBINH H TOPMOSHBINIH CBORCTRAMM,

COBPEMEHHLIG 0THOKOBIIOBHIE SKCKADATOPH! HMCHOT ABTO-
MATUSHPOBAKHLE S/ICKTPOMPHAOA MAGBHEIY MEXAHHIMOB, Bomon
MBI 1o cnerente: I+l ¢ MY, T-[l ¢ MY-TIMY, '/l ¢ TB
nTILJ|

Hesasuennio ot ruma snexcrponprsoaa, cuerens ynpae-
HIS OCHOBHLINM 21CKTDOMPHBOZAMH IKCKABITOPA AOTAIEI 06c0-
TICHABAT, BIOTHCAME STUMH NDHBOZAMH S31AMKO TPOrpaMI
v, K Ka'1CCTRY POryIMOBIHILL NCKTPONPHEOAR MO
MIOTCR  CHCAVIOWME  OCHOBHBG  TpcGomammr  wactora
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BPALLCHILL ABUTATEI HE JOUKHA YMCHBLIATECA C POCTOM HArpy3-
KM MOMCHT MPUBOAA 1 TOK LT TIPH MICPCIPYSKAX HC AGIKHI
NPCBILIATS 3ATAHMBIY SHAMCHWH, MOMCHT ABMIATGIN AOMKeH
FOMCHSTECS TUIADHO; BXOAMBI YNPABUUOLIME CHIHATHL JOMKHEL
OBECTIEHHBATS BHICOKYIO TOMHOCTS PAGOTHL

T3n0KeHHbIG TPEGOBAHILL ABOTCA OBUIMAH VT SKCHK
BATOPHIX MEKTPOMPHBOI0B KK OGLCITOB YIPABICHILA W HIXOT
OTPACINC B TAX HASHBAGO/ (OKCKABITOPHOI (JOpNE Nexatic-
oxoii xaparrepucTvat mpubona. [puran dhopwuposars 510%t
XapAITGPHCTHIC TAIGKS OAMHAKOBBIY — NIOCPEICTBOM HERHHEIiHOTH
OTPHLATENBHOI CBA2M N0 TOKY AKOPHOI LIETH € OTCEKO 1O pery-
EIEv p— )

AHATOTHIHbIC NPUBOAM HAXOMIT MPHMCHCHHC TAIKC
B PaGONMX MCXGHHIMX MHOTOKOBIOBHIX SKCKABATOPOB, MOIHBIX
LAPOLLICHHLL CTAHKOB H AP, )

PacCMATPHBACMBIC CHCTEMBI MIPEACTABAAOT COGOF A
syToie CAP, B KOTOPBIX YTPABIACMBIMH BCTMMHHAMH ABIOTCL
YTI0BA CKOPOCTS BPAILCHMS ABMIATCIIA H BGAHAMHY ABKICYIICTO
MOMCIITA W1 ToKa AKOpHofi e, TIpAMILAATIL hopyHpOBarI -
KABATOPHO/ XaPAITGPHCTHKH 1 COOTAETCTRYIONIX OOPATHAIX CBil-
sl paccoTpr 1 mpANcpe mpuoma o cHoToNG [-J1 0 cnops
MY (prc. 4.4), MPHMEHAENOTO [T NPHBOAOB FABHLIX MEXAHM-
MOB SKCKABATOPOB PASHMHOFO THITA.

B 210/ CHCTOMC aBTOMATHIMPOBAHHOTO ICKTPONPHBOA
HesaBrcMan ofvoTka Bo3GyAGHHA ronepatopa OBTH momyact
nuTare 0T aByXTAKTHOTO CHtoBoro MY, Vripasnenue npusoion
COCPCAOTOUCHO B LOMH 3aaIOLCH OBMOTIH MATHHTHOTO YCHTHTC-
1 03 MY. TeHepaTop MMECT TAIOKS MApAIICTSHYIO WYHTOBYIO
otworiy OBI L, marmrmsaionsas cuna (HC) xoTopoit aciicr-
syer cornacno ¢ HC Hesamuenmoit oBmoTxu. Takuy 0Gpason.
B CHCTOMC MPHBO/A OCYIUCCTBICHA NOTOAUTCIbHAL OGPATHA CBA2b.
M0 HANPADKCHMIO TEHEPATOPA M 3 CHET 3Toro. ymerbutactes HC
1 ToK BO3ByxACHMA HesasuCHMOi oBvoTiu OBH rercpatopa, a
CHIEA0BATENEHO, M MOILHOCTS CHI0BOTO MY.

B cucrove mpumoa miecrer oTpruaTetsnan ofpariiax
CBAIZh MO HANPKEHMIO TEHEPATOPA, KOTOPA COIAAETCH OGMOTKOM
Ol MY u ofecncusaeT (JOPCHPOBKY 7ICKTPOMATHHTHBIX. nepe-
XOIBIX MPOLLECCOB.
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image5.jpeg
Pesymsmmpyionan HC MY pawua passioctn HC (F,-F,)
C ywcummennen Fyy yacawmsacros romn wasicrenus HC wosasm.
cunioii 0BMOTIM, 5036y eI rorepaTopa 1 coKpaluenHe Bpene-
Jt NEPNOAHLIX MpOLIeGCon » cueTenc ynpanncii. Kpowc sroro,
TIOBMIACTCA KCOTKOCTS BHOWINEH XapaKTepucTHH remeparopa
H MXAHWCCIKO XapaKTepHCTIIH npHBOTa.

s noxyuetuns oxcrcasaroproii xapaxreprcrne mprmona
B enorene -]l o MY myeoros orpuuarenhas obparsias cngss o
TOKY AKOPHOIE LeMH  OTCCKOF. Vien 5Toi oBpaTHO opszn copre.
¥T W3 oGmoTn yipasncim OT MY, uctousmea Hanpsronng
cpavteivt Usp w conporumners s uom axopeii rescparopa
} oneKpoxsuratens. Henmeiiusiit xaparrep oGparoit e mo
TOKY OBeCHemBACTE! 30 CYeT N0y MPOBO AHITKOBOD AvOs Y

In
—

P 44 Ipugunicnenan cxena npusoda no evemenie 17 curonbis MY

Pacevorpum aciietme 31oit obpatroif o, Tax Kax co-
romsacime R, x xotopoyy nomomosera o6morka OT, serramm
TIOCTORHNA, TO Hanpmcre U asucn 1015k 0T TOK 1K0pst Ty
 pastio Ur—IsR. Hanpmiere U nanpasierto scrpourio sanps.
ek epassemis Usp. Taknw o6pasons, 1o s emst obworcr OT
OTIPCICTACTON PASHOCTEO ST mByx. Hamprermii AU=Up - 1078
Fean Ure< Usp, 70 5 uemn oot OT e mpoxoz, obparnas
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cwasp o Toxy He aeiicrsyer. Tpu Uy > Uy rox ActicTswem pastio-
i ranporesmit AU o obmorke OT mpoTekacr Tk m cosmaet

HavarmrmBaomyso cuy Fy, HANDABICHHYIO BCTPCUNO HAMArHH-

“HBaKONIeH Crne 3aamomici ofvotin O3, Cuna Fy pasvarnmansacr
MY, 4TO NPHBOAMT K YMCHBILCHUIO HANIPSKEHMUST retcpaTopa not-
TH 10 Hys. B CXEMAX PCBOPCHBHLIX MOXAHWIMOB HOMOMLSYIO! N
CXEMBI BICTIOCHMA ABYX JMOZOB, OBCCTICHMBAIOLMX PaGOTY 0G-
soiu OT npn m06om Hanpasacky Toa sikops 1. Tox mxops,

fipu oropon Un = Ugp, Haskisaerea Toxom oTeerin
B rouke a (phc. 4.5) BHOMHGH XapaKTOpHOTHIH rerepaTo-

pa BoTymacT b achcTauG OBpaTHAM CBASs (MK TOKS OTOGHKH Iorc),

mipy 510 Ug=R Tore Gomie Uy
Tockomsky Hanpkerne U 3aBUCHT TONHKO OT Bemmrb

ToKa stxops 13, a ToK oTCCs I Lo 1 CTOMOPHBIF TOK Ly SaBHCAT 0T

’ ot cpan-
anpsrcinn cpakenin Ugp, TO yseHbIIOHUC anp p

HCHMA BHISHBACT yMeHbILeHHE TOKOB Lore 1 Ty (Towiwt @' 1 I'er) w0

c -
KaoGopor, ¢ ysemwicrion Up Toxu Tore 1 Tep BospacTaror (row

a"ul"e).

Uo

g Inc fne & ke In Ia

Puc .5, Buewunss xaparmeprecna cenepamopa cucmesei I'j{
¢ cunogbit MY
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image6.jpeg
DiiekTponpuBoR Mo ccteme -7 ¢ MY nomimo mepesuc-
JICHIBIX JKeCTKUX OBPAaTHBIX CBA3CH UMeeT Taioke THOKuE OTPHIA-
TCbible OBPATHSIE CBA3M, KOTOPEIE (OPMUPYIOT AHHAMMUECKHE
X4PAKTEPHCTHKM U OGECTIEHMBAIOT YCTORHHBOCTE CHOTEMSI pEryIli-
POBAHNS B IEPEXOJIHEIX PEKHMAX.

HanpitMep, crabimispyiowas o6morka OC MarHHTHOFO
yeruTess (puc. 4.4) UrpaeT porth THGKOH OTpULATENEHON OGpaT-
HOMf CBASM MO TOKY IMaBHOM uemH. OBMotka OC momcmouena
K cTabimsnpytowey Tpasicopmaropy TC, nepenuHOH 06MOTKOH
KOTOPOFO CITYXHT 0BMOTKa JOMONHHTeNbHEX MoocoB JITL.

TIpH MepeXOAHBIX MPOLECCaX M H3MEHEHHN TOKA B [IaBHOH
e 1y Bo BTopHHOM oGMotke TC Hasoautes DJIC, Kotopas co3-
niaet toic u HC B obmotke OC. Jletictsue HC o6moTku OC Hampas-
JIEHO NIPOTHB H3MEHEHU TOKa [MIaBHOH LlEMy, a CTeneHb ee NPOTH-
BOZEICTBA TeM BONBIIC, HeM Pesie M3MeHeHns Toka., Brarogaps
TOMY YMEHBLIAIOTCH ITHKH TOKA MDA PEKHX H3MEHEHHAX HArpY3KH
U JOCTUraeTcs yCTOHYMBOCTE paGoTsl MPHBOAA B NMHAMHYECKHX
pexHMax.

BrnexTponprsox no cucteme [~ ¢ canosi MY ucrions-
3YeTCH B OCHOBHOM Ha OMHOKOBLIOBBDX SKCKABATOPAX CpElHeil
mowgocTH (Hanpimep, SKI-5A, DLLI-6,5/45M u zp.).

Ha MOIHEIX JKCKABATOpAX MPHMEHSIOTCH STEKTPONPUED-
Abt 10 cucteme I-Ji ¢ CMY 1 [IMY, ofecneunpaiotme Gonpune
OBl KOO(QUIMERT YCWTEHHS CHCTEMbl M GhicTpoeHCTaHG
(31-14/75, BILI-15/90A ut Ap.). AHanoruuHas cucTema HCTIONb3Y-
©TCA B NPHBOZIAX MHOTOKOBLIOBBIX SKCKaBaTOpOB (PTB-630-9/05
HIp.).

TIpHBOA © THPHCTOPHAIMH MpPe0GpAIOBATENAMH NPUMEHs-
©TCs B CHCTeMaX EKTPONPHBOLA OJHOKOBIIOBLIX # MHOFOKOBIIO-
BBIX SKCKGBATOPOB, MOUIMEIX CTAHKOB LIAPOWIEYHOro GypeHHs,
TIOTPY30THOTO KOMTOKCa YTiIA B BAFOHE U p. B KatCCTBE BoGY-
Murenc renepatopos (ciotema [-J{ ¢ TB) i s HemocpexcTaeH-
HOTO MHTAHIS 3EKTPOABHTATENeH PaGOYHX MALIHH H MEXAHHMOB
(cucrema TIT-I).

B OKCKZBATOPHBIX MPMBOMaX MPHMEHSIOTCA TJIABHBIM
0Gpasom THpHCTOpHSIE BosGymurenn (TB), OCHOBHEIMH mpemy-
WECTBAMH KOTOPBIX ABIIOTCA MX BECEMA Maias MHEDLHOHHOCTS
11 Gonee Bbicokwuii KITJ{ 1o CPABHEHMIO C CHIOBBIMH MATHHTHEIMA
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vemsmrennm, KpOMC TOro, HOMOTb30BAHHE THPHCTOPHELX BO30Y-
AMTONCH B DTCKTPOTIPUBOAAY. MOIIHBEX TOPHBIX MALIMH W YCTAHO-
BOK 73€T BOSMOKHOCTS MIOBBICUTS YCTOR'MBOCTS 1 (JOPEHPOBKY 10
HATDAKCHUIO [CHEPATOPOB M KPYTH3HY TOKOBOH OTCCMKH H TAKIM
06PATOM CYUIGOTECHHO YTYWHIIHTS CTATHHCCKHC H AMHAMMACTKHG
xapaxrepricTan CAY snckrponpusoaai. TB. cobmpactes o
TPEX(ASHOM MOCTOBOH CXGME CO BCTPCHHO-MAPALICHBHEIN BICIIO-
{GHHEM THPHCTOPOB H Y PABHHTCIBHBINM APOCCCANH.

B HACTOANIGS BPCNIT THPHCTOPHBIC BOJGYHTEAN MpHNC-
HTIOTCA B STCKTPOMPHBOAAN MOJKCMHBI YCTAHOBOK GOMbIION
momocTy W okekasatopos DKI-3A, DKT-12.5, BII-15/90A,
BKr-8

B GHCTOMC YTIPABICHY PABOMHAH MCXAHHIMANK SKCKABa-
TOPOB MCTIOTB3YI0TCA ODPATHHIC CBA3H COOTBCTCTBCHHO IO TOKY
© OTCCUKOIi H HONPEPHIBHEIC MO HANPAKCHIO. VIDABIAIOUIES BO3-
HCTBHG 1A OBLCKT YTPABICHH (OPMHPYCTCA PEryIATOPON, CO-
CTOMIMM M3 CYMMHPYIOICTO MATHUTHOTO YCHITCIIS W CHCTCMbI
myTicHo-asosoro ynpannein (CUOY) Tupuctopbim 610~
Kanuit. TpeByenbie CTATHECKUC XaPAKTCPHCTHIH W HEOBXOAMNMOC
BLICTPOACHOTBHE 0BECTIEHMBAIOTCS COBMCCTHON HACTPOIIOH 06enx
GpaTHBI CBAGH. B KAUCCTEC SA1AIOMIErD H/IEMEHTA HOMOML3YCTCS
CEIBCHHHbITA KOMAHIOKOHTPOIC.

B HACTOAIICS BPOA COPHEIIO HC BBITYCKAUIOTCA JKCKABATO-
por G crcromoii TII-Jl, McroTes b ombiTHbic oBpasus THpH-
CTOPHLIX NIPMBOZ0B [-1aBHbIX MCXAHHIMOB dKcKazaTopos DKI-3.2,
OKT-4,65. K-8, MCTbmasins MOKasslBAIOT, 5TO TAKAS CHCTEMBI
NIPUBO:10B TIOBOAIOT HOTYMHTD TPAKTIFICCKH HIEATLHBIC JKCKABA-
TOPHBIE XAPAKTEPHCTHIGH, YCTPAHHTS BAHAHIC MAXOBEIX MACC TPH-
BOMA, MAKCHVATHO CONWHTh CTATINCCKME M AHHAMMMCCKMC
xapaxrepucTHk. LT (hOpVHPORAHHS FKCKABATOPIGIX. XAPAKTEDH-
e 5 cucente TTT-J HCMOAL3YCTCS OBbIIHbLIA NPHHILMTT CYMAMHDO-
BAHII CHIHAOB YTIPABCHN 3AAAUOLEIO, OTPULATCILHO 06paT-
HOii CBA3M MO HANDSIKCHMIO MPCOBPAIOBATENS M OTPULATSTBHOM
OBPATHOI GBISH TTO TOKY C OTCEHKOF.

Taxs 0Bpa3OM, THDHCTOPILIC TPCOGPAOBATEN NPHAC-
IIHIOTCH B SKOKABATOPHON SMCKTPONPHEO/IE TIPEHRAC BCCTO KAK 503

e
Ha OTKpHITHIX FOHBIX PA3paBOTIaX KPOMC OAHOKOBILOBBIX
HPHNCIAIOTCH MHOFOKOBUIOBHIC (LGIHBIC 1 POTODHbIE) JKCKABATO-
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