NaTynkun, ncnonHuTenbHbIE
MeXaHU3Mbl U YCTPOUCTBA
CBSAI3U C OOBHLEKTOM
yripaBrieHns

—



AATYUKH B CHCTEMAX ABTOMATUKHU
Korga peys uper o0 “MHIEIUIEKTYalIbHBIX CIIOCOOHOCTAX TOHW WIH
MHOM CHCTEMbl aBTOMAaTHMYECKOIrO yNpaBJIeHHs, TO Mpexae BCEr0 MMEETCA B
BHy €€ "MO3I’ ~ ylpaBifiouee ycTporncTtBo. Ho uro 61 OHO coGoit HU
npexcTasisuio (9BM win MEKpoKOHTponep) , HeOOXOIUMO [IJIs1 BBINOJI-
HEHMA CBOMX GYHKIMI MOJyYaTh MHGpOpMALMIO O XOIe TOro Ipolecca, KOTo-
PbIM OHO ynpaBnﬁeT Taxym HHQOPMALIMI0 YCTPONCIBY YIpPaBIIeHHS IPEO-
CTaBJIAIOT ’opraHbl YyBCTB~ aBTOMATHYECKOH CHCTEMBI — JaTUMKH.

Wrak, gaTyK — 3TO 3JIEMEHT aBTOMATHKH, KOTOpPBIH, BOCIpUHHMAs
BO3[EHCTBHE M3MEPAEMOTO WIHM peryivpyeMoro napaMerpa Ipolecca WiK
00beKTa yIpaBIlIeHUs, Npeobpa3yeT ero B BHIXOJHOM CUrHajl, OOBIYHO 3MIEKT-
pUYeCKHit, yIoOHbIH 1A JaibHeHIlero MCnonbp30Bania. Ero MoXHO yCHIMTD
¥ nepefaTh Ha 3HaUMTENbHOEe paccrosgnue. IIo3ToMy HaTuMKH YacTO Ha3biBalOT
nexTpuyeckumu npeobpaszosarenamu, a TaKXKe UIMEPUTEAbHbLIMU, WIH
YY8CTBUTEAbHLIMU, 31EMEHTAMU.




B 3aBHMCHMOCTM OT (YHKIMI, BBIIIOJHAEMBIX CHCTEMOH aBTOMaTHyec-
KOTo yIpaBJieHus, npeobpasyeMble AAaTUMKAMMU TapaMeTphl npouecca (QU3K-
YyeCKHMe BEJIMYMHbI) MOTYT OBITh pPasIMUHBIMH. JTO JIMHEHHBIE M YIJIOBBIE
nepeMeLle s, TeMIepaTypa, AaBleHHe, OCBELIEHHOCTh, KOHIEHTpalMsa IpH-
Mecell B Kakoi-mubo cpene U Op.




Ouemcy BO3MOXHOCTH HMCIIOJIb30BAHMA AATYMKOB B PAa3IUYHBIX CHCTEC-
MaX aBTOMATHUYECCKOIO YIIPABIICHMSA MPOU3BOJAT MO CUICHAYHIIMM OCHOBHBIM

XapaKTe pUCTHKAM.
Cratyeckas XapaKTepuUCTHKa JaTydKa — 3TO 3aBMCHMOCTb BBIXOIHOH

BEJIMUMHBI Y OT BXOIHO# BenuunHbl X Y = F(X).

Y

ing

X

Cratuyeckan 4y8CT8UTEAbHOCTb OATYUKA TPENCTaBIAET coBOM OTHOILIIE-
HHME BBIXOHOM BEJIMUMHBI Y K BXoaHoH Bemuunke X: S = Y/X,




Hunamuyeckasn yygcreurenbHoCTs TOKA3bIBAET, BO CKOJIBKO pa3 NMpHpa-
LICHHE BBIXOOHOM BeNIMYMHBI Oonblile WIM MEHbIIE NPHPALICHUS BXOIHOM
BEIMUMHDBL: Sy = AY/AX, HnepyuonnocTo XapaKTepusyercs OTCTaBaHHEM
H3MEHEHHUA BbIXOOHOM BEIUUMHBI Y OT U3MEHEHMS BXOIHOH BeJIMUMHBI X.
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Ilopoe uyecrsureavHocTu mpencraBisAer- co60i HaMMeHblIee 3HaYeHUe
BXQJHOH' BEJIMYMHBI, KOTOPOE BHI3bIBACT NOABJIEHHE BBIXOOHOW BeJIMUYUHBI,
T.€. YBEPEHHO OOHapyXMBaeTCsi HAHHBIM JaTYMKOM.

YuacTok :X; — X, Ha3bIBaeTCA 30HOI HEYY8CTEUTEAbHOCTU OATYUKA.

Y

/-[i : "

XapakKTepucTHKa YyBCTBU-
TENIBHOCTH JaTUMKa

[TorpenmocTs OaTuMKa BBI3BIBAETCA OTKJIOHEHHEM OT €r0 pacyeTHOH
XapaKTePUCTUKHU BCIIS[CTBUE BIIUAHUA BHYTPEHHUX WIH BHEIIHUX (aKTOPOB.




JneKTpHYeCKHe NaTIMKH, MOJIyYdBliMe HauboJee LIMPOKOE paclpocTpa-
HEHHEe B aBTOMATHKE, MOXXHO MOAPa3[eiIMuTh Ha iBa BHAA B 3aBUCHUMOCTIH OT
IPHHIMIA IPOU3BOAMMOr0 HMH NpeoOpa3oBaHuUA:

_ 1. NapaMeTpuyeckue JaTUMKHU, B KOTOPBhIX POMCXOOHUT npeoOpa3oBaHue
BXOJHO# BenuuMHbl X B BHIXOAHYI0 BEIUUMHY Y, ABNIAIOLIYIOCI apaMeTpoM
amexTpuueckon nemd RLC (R — pesucrop, L — HMHOYKTUBHOCTh, C — eM-
KOCTb).

B cBOIO OYepenp, MapaMeTpUyYeCKue OaTYMKM MOXKHO TNOApas3feIuTh Ha
0aTyuUKU aKTUBHO20 CONPOTUBAEHUS, B KOTOPBIX NPOUCXOOUT H3MEHEHHE
napamerpa R, H.0aTYuKu peaKTu8HO20 CONPOTUBAEHUS, B KOTOPBIX IPOHUC-
xoput u3mernenue L wiu C,

2. I'eHepaTopHble HATYMKH, B KOTOPBIX NPOMCXOOMT INpeoOpasoBaHue
BXOIHOHM BelIWUMHbI X B BBIXOJHYI0 BEJIMUMHY Y, ABIAIOILYIOCA U3MEHCHUEM
BBIXOJJHOTO TOKAa WIM BBIXOOHOIO HANpPsDKEHUs, FeHEPHUPYEMbIX HATYMKOM-
npeoOpa3oBareiieM (HampuMmep, TepMONapoi Wik GOTONIEMEHTOM) .
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KontaxkTHble JATYMKH. B KOHTAaKTHBIX JAaTUMKAX MEXaHMYECKOE Iepeme-
IIEHMe yama o0beKTa ympaBJieHUs NpeoOpasyeTca B M3MEHEHHH aKTHBHOIO
COMPOTUBJIEHUA JAaTYMKa (3aMKHYTO€ WIH pa30MKHYTOE CONPOTHBIICHUE KOH-
TakTOB K). [Ipy 3aMbIkaHMH KOHTaKTOB MPOHCXOOMUT U3MEHEHHE AKTUBHOTO

COIIPOTHBIICHUA MEXIY HHUMHU OT OECKOHEYHOCTH [I0 HE3HAYMTEIBHOM BEJU-
yiHbl (MpakTHuYecku 1o 0).

JaTuMKU JAaHHOTO THIIA IIPU-
MEHAIOTCA B KayeCTBE KO-
HEYHBIX BBIKJIIOYATEIIEH IBH-
rarejied, IepeMeIlanmx
y371bpl 000pYyHJOBaHMA, A
KOHTPOJIsA T€OMETPUYECKHX
pasMepoB U UMCIIa M3[ETIUM
v T.J.
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NoTeHUMOMeTpUUYECKME AATUYUKN

B noTeHUMOMETpUYECKMX OaTyukax YrnoeBoe Wnn  JIMHENHOoe
nepemMewleHne ys3noB oObeKkTa npeobpasyeTcss B U3MEHEHUE aKTUBHOIO
COMPOTUBIIEHNA ANEKTPUYECKON LIEnMu.

datunk obblMHO npeactaBnaeTr cobon MnepeMeHHbI  Pe3ncTop,
NOOBWXHbBIM  KOHTaAKT  KOTOPOro nepegsBuraeTtca nog  AeNCTBUEM
MEXaHU4YEeCKON CUJbl.

B TexHuke patyvMkm gaHHOro Ttuna npuMEHsItoTCA B OCHOBHOM [Ans
N3MEHEHUA JUHEWHbIX MepeMeLLeHn N YIrnoB MNOBOPOTA PasfINYHbIX
MEXaHNU3MOB U NpnbopoB..
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Tensogatuuku. B TeH30maTmKax e ——— 4

IPOMCXOOMT IpeoOpa3oBaHHe MeXa- G 3

HUYECKHX HANPSKEHMI B Macce HecTle- R ;:::.—.:\

lyeMOTo 06bEeKTA B 1I3MEHEHHE aKTHB- — i i——
HOTO COIPOTHBJIECHUS MPOBOIHMK A AaT- -

wiKa. B ocHoBg MX pabGoThl nexur e

ABIICHNE TeH303¢¢hexTa, 3aKIloYaonieecs B H3MEHEHHM aKTHMBHOIO COMpO-
THBJICHUA NMPOBONHUKOB IPU UX MEXaHWYeCKOH Aedopmaluu.

Tensopmarunxy HakeMBaWTCA HA NOBEPXHOCTb MCIBITYEMOH [ETaH
TaK, 4roObl mpofoNibHAass OCh JaTYdka ObUIa pacmonoXKeHa B HampaBJieHUH
u3MepsaeMod Iedopmauuu Hccnenyemoro ooOnekra. IIpH pacTsKeHHUM WIH
CKaTUM JETaNHU IPOMCXOOUT PaCTSKEHHE WIU CXKAaTHE NPOBOJIOYKH [aTYMKa,
UTO NPHBOAMT K M3MEHEHUIO €€ IMHBI L, NONepeyHoro ceueHus S U yHesb-
HOro conpoTuBieuus r: R = rL/S. Bcnencreue 3T0ro MpoOHCXOAMT H3MEHEHHE
aKTHBHCTO CONMpPOTHBJICHUSA AaTUHKa R. '
' Tensomarwixu npuUMeHATCA iA U3MEPEHUA AedopMalMid H HampsKe-
HUHA B MEXAHMYECKUX KOHCTPYKLMAX.




Tepmopesncropsl. B TepMope3ucTopax H3MeHEeHHe TEMIEpAaTypbl OKpY-
KalOUIEH CpeAbl BBI3BIBAECT 3HAYUTENIbHBIE U3MEHEHUA aKTMBHOTO COf{POTHB-
JIEHUA TIPOBOJHMKOBOIO WIHM IOJYNPOBOJHMKOBOIO TEPMOYYBCTBUTEIBHOIO
371EMEHTA.

1A METanyioB 3aBUCMMOCTDb COIIPOTUBIICHUSA OT TEMIIEPATyPbl HMEET BUJI

R(T)=Ro [1+afts - T)],

rae R(T) — conporuBnenre MpoBOJAHMKA Iipu Temmeparype T; Ry, — compo-
THUBJIEHHE TIPOBOJJHMKA IIPY HAYaJIbHOM TeMIepaType fo; @ — TeMIleparypHbli
KOO (PUUMEHT CONpPOTUBNEHUS;, f, — HayalbHasA TeMIEparypa NpPOBOHMKA,
T — TeMnepatypa B MOMEHT U3MEpEHHUS.

Marepuaiom mis TePMOUYBCTBUTENILHOTO 3JIEMEHTA CiyXaT Meflb (pa-
Oouuit nuamazoH rteMmepatyp —S50:+150°C), cranp u mukenb» (mo 100-
150°C), nnaruna (—190++650°C).

KOHCTpYKTHBHO TepMOpE3UCTOpbl NPCEACTaBIAKT coboit 0OMOTKY u3
NPOBOJIOKH, pasMELICHHYI0 Ha Kapkace, KOTOpbIA BCTABJIAETCA B CIICLUAIIb-
HbIH KOPITyC C BHIBOJHBIMH 32XMMaMHu.




Tepmucropm. B TePMUCTOPAX TEpMOYYBCTBUTENIbHBINA F1€MEHT BBIIOJI-
HEH M3 LIOyNPOBOAHMKOBOr0 Marepuana. OObIYHO MCIONB3YIOT CMECh OKCHU-
JO0B METAJIOB — MapraHija, TATaHa, HUKeJs U Jp.

KOHCTpYKTHBHO TEpMHCTOpPbI HpPEACTaBIIANT COOOH IIApHK, HMCK WIH
TpyOOUKy M3 HOJYNPOBOAHHMKOBOIO Marepuana C METAUIAYECKHMH BhIBO-
IaMH.

Jis 3alMThl OT BIIHUAHMA OKpYXAKILEH cpellbl TEPMUCTOP NMOMELIAIT
B KOPIIyC WIH NOKPHIBAIOT JIaKoM. B oTnuume oT TepMOpPE3UCTOPOB € METAII-
JIMYECKHM TeIUIOYYBCTBHTE/IBHBIM IEMEHTOM Yy TepPMHCTOPOB IIpH HOBBI-
IUEHHH TEMIMEpaTypbl CONpPOTHBIICHME YMeHbIIaercsa. TepMHCTOphI HMEOT
Ooiee BBICOKYI0 YyBCTBMTENBHOCTb, 00/Ia[aoT BBICOKMM YAETIBHBIM COIpO-
TUBJICHMEM, OONBIIMM 3HaYeHHEM TeMIlepaTypHOro xo3g¢uuHeHTa COmpo-
TMBNIeHusA. K HeocTarkaM CllefyeT OTHECTH HETMHEHHOCTb U HECTaOWILHOCTB
XapaKTepHCTHK.

TepMopaTuMKy HCHONB3YIOTCA B CUCTEMaX KOHTPOJIA M PEryupOBaHUA
TEMIIEPaTy phl. :




HupyxTHBHBIE JATYHKH. B HHOYKTUBHBIX JaTUMKaX MEXaHHUECKOe Iepe-
MeElIEHMe y31a 00beKTa yHnpaBiieHUs NmpeoOpa3yercsa B M3MEHEHHE PEaKTHB-
HOTO COINPOTHBIIEHUA HHAYKTUBHOM KaTyLIKH ApOCCens

ITon Bo3M€NCTBHEM MEXAHHMYECKOIO YCHIUA MPOUCXOUT U3MEHEHHE BO3-
HBYLUHOTO 3a3opa O, ABIAKIIEIroca BXOOHOW BenuurHO#. B pesymbrare me-
HACTCA UHIYKTABHOCTh OOMOTKH fipoccens Ly, a TakKe COIPOTUBIICHUE €0
OOMOTKH Z -

w2 Sy u

IO W — YMCIIO BUTKOB OOMOTKM Apoccens; Sy — IUIOMAb CEYCHHSA BO3-
OyUIHOTO 3a30pa; [l — MAarHUTHasA NMPOHMLAEMOCTh BO3[OyXxa; & — Bo3ayl-
HBIX 3a30p.

PaznuuHple TUOBI MHAYKTMBHBIX JAaTYMKOB HO3BOJIAIOT M3MEpATh MeXa-
HHYECKHE NepeMellIcHIA B IUMPOKHUX Mpeenax.







EMKocTHbIe paTuiikKH. B eMKOCTHBIX [ar-
YMKaX M3MEHEHHE KOHT pOJIMPYEMOH BEJTMUMHBI BbI-
3bIBA€T HU3MEHEHHE €MKOCTHOIO COIPOTHUBIICHHUA.

Haruix oO6BIYHO mpércTaBnseT cobo# mIoc-
KMl KOHAEHCAaTOp, EMKOCTh KOTOPOTO

C= €0€S/5,

Ifie €p — OJNeKTpuyeckas NOCTOsAHHAsdA, € — [H-
FIEKTpUYeCKaA MPOHULAEMOCTh 3a30pa MEXIY
IUIacCTMHAMM KOHOEHcaTopa; S — IUTowiagb IUTac-
THH;, 0 — pacCTOAHUE MEXAY IUT1aCTHHAMM.

[IpeobGpazoBane MeXaHMUECKUX IepeMele-
HUH NPOU3BOJMUTCA H3MEHEHHEM [TMIITCKTpHYCC-
KO NMPOHMIIAEMOCTH 3330pa MEX(ly IUIaCTHHAMM
KOHJEHCATopa. JTO OCYMIECTBIANT NHO0 myTeM
nepeMelleHUA OOHOM M3 IUTaCTHH KOHJEHCATopa,
mu00 BBCOEHHEM MEXAy IUIaCTHHaMH IOJBIIK-
HOTO [M3IEKTPHYECKOTO CepAcUHUKA, XECTKO

T~ CBA3AHHOIO CNEPEMEIAIHMCS TENOM S

N



B eMKOCTHBIX JaTunKax H3Mepse-

Masad HCIANCKTPHYCCKass BEJIIHMYMHA CBA-

PO C O 0 A M )X

3aHa C HnapaMeTpamMM KOHJeHcaTopa. SR

U3menenreM 3HaueHmii 6 U S U3Meps-

I0T JIMHEHHBIC U YITIOBBIE INEpeMelle-

HHUSA, TEOMETPUYECKHE pa3Mephl eTa- |

Teil, I3MEHEHUEM 3HAYEHHs € U3MepA- - EmxocTHO# narumk
IOT YPOBHM XHAKOCTEH, HE HMpOBOOA-

IMX FEKTPUUECKHI TOK, 2 TAK)KE Pa3Mephl IUAEKTPHKA.




TepMoanexTpHuecKHe naTukikid. B TEpMO3/IEKTPUUECKHMX JaTUMKaX H3Me-
HEHHE TEMIIepaTyphl Tejla mpeoOpasyeTca B HM3MEHEHHMe J1eKTPOOBMKYILEH
cunel — JIC.

B ocHOoBe pabGoThI garuMKa JIEXKWT SIBIICHHME TEPMO3JIEKTPHYECKOro 3¢-
¢exra. B KOHType, cocrosuieM M3 ABYX PasHOPOJHBIX IO MaTepHaly IIpo-
BO/IHMKOB (TepMomape), MecTa COeOMHEHMH (CIaH) KOTOPBIX HAarpeTHl [0
Pa3nuunbix Temneparyp I; U T, BOZHMKAET TEpMOIIEKTPHYECKasl JEKTPo-
pBwkymasa cuna (3MIC), 3HAK U BeNUUMHA KOTOPOit 33aBHCAT OT HPHUPOJBI
MaTepUaJIoB NMPOBOAHMKOB M pa3HOCTH TeMieparyp. Cnam M3 OgHOpOIHBIX
METa/UIOB He resepupyior repmo-IJIC.

\ Tepmonapa



[Ibe303aneKTpHYECKHE NATUMKH. B Nbe303/1eKTpPMYeCKUX JAaTYMKaX MpOuc-
XOOMT IHpeoOpa3soBaHHe MEPEMEHHBIX MEXaHHYECKHMX CHII, OCHCTBYIOILMX Ha
JATUMK, B MEKTpUYecKuit 3apsaa. [IpuHumn OeACTBMA JaTuMKa OCHOBaH Ha
DpAMOM Ibe303¢d¢eKTe, KOTOPhIA 3aKIII0YaeTCA B TOM, YTO HEKOTOpbIE Ma-
Tepuanbl (NpUpOOHble — KBapll, TYPMAJIUH; MCKYCCTBEHHbIE — CETHETOBaA
CONb, TUTAHAT OapusA M [p.) NPH BO3CHCTBHU HAa HUX MEXAHHMYECKHUX Harpy-
30K 00pasyloT Ha TrpaHAX CBOMX NOBEPXHOCTEH IIEKTPHYECKHE 3apALbI.
O6patHblii Mbe303¢deKT 3aKITIOUETCA B TOM, YTO €CTHM 3TH MAaTEepUaribl HO-
_MECTHTh B 3JIEKTPHUYECKOE IIOJIe, TO Oyner MpOMCXOOUTh U3MEHEHHE reoMeT-
PHYECKHMX pa3sMepoOB KpHCTal-

< noB. Umenno UM obpasom
Ibe303/1eKTPHYe CKUH TaK P
O mpesoaneMeHT  npeobpasyer
MaTephall ¢ 1KONEOaHHA MITIbI MPOMrpPhIBa-
T  TeNnsA IpaMIVIACTHHOK B 37IEKT-
< $  pHueCKHe CHTHANBL.
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Taxorenepatopbl. B TaxomerpuueckMx OaTuMKaX MeXaHWYeCcKOe Bpaiije-
HUe mpeoOpa3yerca B MEKTpUYeCKHH curHai. OHU Ipe[cTaBnAT Ccoboi
MaJIOMOLIHbIE JTEKTPUYECKHE MalllMHbI, paboTanupe B peXXuMe reHeparopa.
BoixogHas BenmuuYMHA TaxoreHeparopa — 3IIEKTPHYECKOE HaNpAXKEHHEe — Ipo-
O PLIMOHATIBHA BXOAHOH BEIIMYMHE — YITIOBOM CKOPOCTH BpalIeHHA €ro Baja.
B 3aBucMMOCTH OT BBIXOJHOI'O HANpsDKEHUsA pa3zlIMYaloT TaXOreHepaTopbl
IIOCTOAHHOTO M MIEPEMEHHOTO TOKa.

TaxoreHepaTophl LIMPOKO NPUMEHAIOTCA IjIf KOHTPOJIA 4YacTOThI Bpa-
IEHUA pa3/IMYHbIX JBUIraTeleu.

IIpn BpauieHNH AKOpPA TaXOrEHEepaTopa co CKOPOCTBHIO V B 3NIEKTpOMar-
HUTHOM II0JI€ ¢ MarHUTHBIM NOTOKOM P, co3aBaeMbIM NOCTOSAHHBIMU Mar-
HUTaMH, CO IETOK KOJJIEKTOpa CHUMAETCA HAlpAXKEHHE, ' ompenensgeMoe II0
dopmymne: E = K®v, roe K — xkoadpuimesT, 3aBUCALIMIE OT JAHHOTO THIA Ta-
xoreHeparopa. 3HaueHusa P u K — noCToAHHDI TA JaHHOTO THUIIA TAXOTeHepa -
TOpa, NO3TOMY BBIXOJHOM CHUTHAI TaKOIO BHAA JATYAKOB 3aBHCHT TOJIBKO OT
KOJINYeCTBa 000 pOTOB AKOPA.




TaxoreHepaTopsl NEpeMEHHOIO0 TOKa MOApa3meNIAIT Ha CUHXPOHHbLIE H
QCUHXPDOHHbIE.

CHMHXpOHHbIE TeHepaTOpbl BBHIY ONpedelieHHbIX HEJOCTaTKOB HE HAllUIH
LIMPOKOTO NpUMEHEHMs. B aBTOMaTHKE B OCHOBHOM NPUMEHAIOTCA aCHHXPOH-
Hble TaXOreHepaTophl, HA X CTaTOpE PaCHONIOKeHBI ABE OOMOTKH: NPOIOIb-
Hasdg M IONepeyHas, CABHHYTbIE OTHOCHTENBHO ApyT Mpyra Ha 90°. Opma M3
06MOTOK ABNAETCI OOMOTKON BO30YXeHHMA (OT CeTH NepeMEeHHOTO TOKa),
BTOpasi — BBIXOJHOH. C Hee CHUMaeTCs CHrHaI, IIPONO pIMOHATIbHBIN CKOPOCTH
BpaiieHHA porTopa. PoTtop mpencrasisier coGoif TOHKOCTEHHBIH LUTHHODH-
YeCKHMH QIIOMHHHEBBIH CTaKaH, YKpeIUIEHHbId Ha Baly. BHyTpu craropa
MMEETCH HEMOOBHIKHBIA CTaKaH.

[Ipu BpamieHMH POTOpa B HEM HABOJMICA NMEPEMEHHBIA TOK, KOTODbIH
BBI3bIBAET NOABJIEHHE NEPEMEHHOTO MAarHUTHOTO MOJIA, HABOOALIETO B BBIXO:
HOH OOMOTKE TaXOreHepaTropa 3EKTPHYECKUH CHTHasl, MpOIOpPLHUOHATBHBIA
4acTOTe BpauieHus poTopa. '




QotomaTiMKH. POTONIEKTPHIECKHE JATUMKH MCHOJIb3YIOTCA B aBTOMATH-
K€ yIA Npeobpa30BaHUA B 3NEKTPHYECKHH CUTHAJI pa3lIMUHBIX HEJTEKTpHYEC-
KHX BEJIHYMH: MEXaHHYECKUX NEepEeMEIEHH, CKOPOCTH BpalleHUA Tel, pas-
MEpPOB H KOJIMYECTBA OBIKYIIMXCA IpPEeIMETOB, OCBELICHHOCTH, NpO3pay-
HOCTHM XXHMIKOH MM rasoBoi cpef M T.4. Hampumep, GoToJaTuMKu B METpO
GUKCHPYIOT MOMEHT MNPOXOXHEHHs Noe3ma MMMO cBerodopa.




QoTomatTuuk B 00weM 2 z
ClIy4ae COCTOMT H3 POTOIIEKT- -
PUYECKOTO0  UYBCTBHTEIIBHOIO { 3
MIeMeHTa 3, MCTOUHUKA CBETa Y
I ¥ ontvyeckoi cuctemsl 2

B OonbumHCTBE

(POTOHATUMKOB Ipeobpa3oBa-
HH€ BXOTHOH HEANEKTPUYECKOH X
BEJIMYMHBI  OCYLUECTBIISACTCA
clefyolmM o0pa3oM: CHa- o
yajjla IPOM3BOJMUTICA Iipeol- oTO3NEKTPHYECKIH NATUHK
pa3oBaHMEe [OAaHHOM BeEJIMYMHBI
B  NpONOPUMOHAIIBHOE  U3-
MEHEHHE OJHOH U3 OCHOBHBIX XapaKTepUCTHK CBETOBOIO MOTOKa (CWIbI CBE-
Ta, OCBELUEHHOCTH), a 3aTeM ¢oTompeoOpa3oBarenb NMmpeobpasyeT 310 U3Me-
HEHME B JMEKTpUYecKMii curHan. Hanpumep, NpH yMEHbIICHUH OCBELLIEHHOCTH
¢oTope3ucTOpa YBEINUUBAETCA €0 aKTHBHOE COIIPO THBIICHHE.

B kxauecrBe GOTOUYBCTBHTEIIBHBIX 3IEMEHTOB HMCIONbB3YIOTCA paTHYHBIC
TNOJIyIIpO BOAHUKOBBIE NMpHOOphI: GOTOPE3UCTOPDI, POTOTPAH3UCTOPEI, POTO-
TMObI, GOTOTHPUCTOPEI.
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HCITOJITHUTEJIBHBIE MEXAHU3MbI

Jatumkn  aBnswTCA  «opraHaMmm  YyBCTB» UMM U3MEPUTENbHbIMU
anemeHTamMn, «coobwarwmMmMm» YCTPONCTBY YNpaBneHNnss O COCTOSAHUM
ynpaeBnsemMoro obbekTa wnuM npouecca. HoO BOT CHATaa C AOaTyvMKOB
nHdopmauus nepepabotaHa M YCTPOMUCTBO YNpaBneHUs AOOSMKHO OKasaTb
BO30QENCTBME HA OOBLEKT yrpaBrieHUs.

OTY (PYHKUMIO BbINOSHAKT WUCNOMHUTENbHbIE MEXaHU3Mbl, SBMAKOLLNECS
KakK B6bl «MyCKyfiaMmn» CUCTEMbl aBTOMATUYECKOro yrnpasieHus.

[10 UICTOYHMKAM SHEPINN UCMNOMHUTESNbHBbIE MEXaHMU3MbI NOoApPa3nensatT Ha
cnegytowme TpyM OCHOBHbIX TUNa:

- ANNEKTPUYECKMNE — NMPeobpasylome 3HEPINIO B MEXAHNYECKYIO;

- MOpaBnuUYECKME -  TPUMEHSIETCA  XMUOKOCTb,  Hanpumep
MUWHeparnbHOe Macno, U AaBreHne XNOKOCTU npeobpasyeTca B MEXaHNYECKYHO
SHEPInIO;

- MHEeBMaTUYECKME - JHEeprust cxaTtoro rasa npeobpasyetcs B
MEXaHNYECKYIO SHEPTUIO
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Knaccuukaiys HCIOTHATENEHBIX MEXaHU3MOB




YnpaBneHHe UCTIOJIHUTENIBHBIMU MEXaHU3MaMU ocyluecTBisercsa or IBM
yepe3 YCHIMTENIM MOIUHOCTH JMEKTPHYECKUX CHrHainoB. Kpome Toro, He-
IIOCPEHACTBEHHO K HCIIOJTHUTEIBHOMY YCTPOUCTBY MOXET IOAABOOMTLCA  JHEp-
T'Hs OT JONONIHUTENILHOTQ HCTOYHHKA.

INEKTPUYECKHE MCIIOJIHUTENIbHbIE MEXaHU3MBbl, KaK OTMeYajioch, Ipeodpa-
3YIOT JHECPIHI0 JNEKTPHYECKOrO0 TOKA B MEXAHHYECKYIO 3HEPTHI0 C LENbIO
BO3/IEHCTBHA Ha 00beKT ynpaBneHusa. OHU AENATCA Ha 31eKTPoOo8U2aTeNbHblE
U 31eKTPOMA2HUTHbIE.

K 3nmexTpoaBHUraTenbHbiM YCTPOMCIBAM OTHOCATCA JABHUIaTeNIH NOCTOSAH-
HOYO H NMEPEMEHHOTO TOKA, a TAK)KE LIAroBble (MMITYJIbCHBIE) JBUIaTEIH.

B anexTpoMarHUTHBIX MEXaHM3MaX 3JIEKTpUYecKas JHeprusa mnpeoOpa-
3yeTCA B SHEPIHI0 NPAMOJIMHENHOTO [IBH)XEHUA HUCIIOJIHUTENIBHOTO OpraHa.




JNMEeKTPOABHIaTeNH MOCTOSAHHOIO TOKa.. [[pHHIMI [IEHCTBUA [NBHIaTeleH
MOCTOAHHOTO TOKAa OCHOBAH HAa'B3aUMOJICHCTBMHM NPOBOAHHMKA, MO KOTOPOMY
IIPOXOOMT TOK, C BHEIUHUM MOCTOSAHHBIM MarHUTHBIM IIOJIEM.

MarsuTHOE II07I€ B [IBMrareisaX MOCTOAHHOTO TOKAa CO3/IaeTCHA HENMOMBHXK-
HBIM CTaTOpPOM. Bpamaronieiics yacTbio IBUraTéNs ABNAEICA AKOPb, NPEICTaB-
NAOWKA cobo# cepaeuHUK ¢ OOMOTKOM H KOJUIEKTO POM.

JIBMTaTeN¥ NOCTOSHHOTO TOKA, HCIOJIb3yeMble B KauyeCTBE HCIOMHUTENb-
HbIX, MMEIOT PAJ NPEeHMMYIIECTB: Malible rabapuThl, BbICOKAsA BbIXOJHAA MOLI-
HOCTh. KpoMe TOro, OHM [OmyCKaiT M3MEHEHHE YacTOThl BpallleHHsA Bajia
JBHUrareis B LUMPOKOM [IMana3oHe. YnpasieHue umu oT IBM ocyiuecTBnser-
CA PasHbIMH CHOCOOAaMHU € UCIIO/Ib30BAHMEM YCUIIHTENECH MOLUHOCTH.
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3nem'pommmrem NOCTOAHHOT'O
TOKaA:

1l — cranuna, 2, 9 — nomoca, 3 — 06MOTKH

B030yXneHus, 4 — sAKOph, 5 — KOJUIEKTOP,

6 — werxku, 7, 10 — nogumMmHUKH, 8§ —
DR KOpIyC
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INEeKTPOABHraTe&/IH [EPEMEHHOr0 TOKAa. JNEeKTpPUYECKHE MALLMHBI IEpe-
MEHHOTO TOKa NOAPA3LENsiioT HAa ACUHXPOHHbIE U CUHXPOHHbIE. ACHHXPOHHBIE
OBUraTe/IM ABIAIOTCA HauOonee pacHpOoCTpaHEHHbIMHU; HX JIOJIS COCTaBISET
80% ot o01iero o6beMa BoINyCKa. |

[IpyHUMN JeHMCTBHA aCHHXPOHHOTO OABHMIaTeNsd 3aKIII0YaeTCA B HaBEOCHHH
JJC, a cnefoBaTenbHO, U TOKOB B 3aMKHYTBIX NMPOBOJHHKAaX OOMOTKH po-
TOpa NpPH BPAIUCHUM NIEKTPOMArHUT-
HOTO MOJIA CTaTOpa. ITH TOKH, B CBOIO |
OYepe/Ib B3aMMOJICHCTBYS C IIOJIEM CTa-
TOpa, CO3[aT JIEeKTPOMATHUTHYIO
CWly, KoTopas obecrnieuiBaer Bpalie-
HHE pOoTOopa.

HcnonmurenbHble  aCHMHXPOHHBIE
ABUIaTeJIM IIEPEMEHHOIO TOKa C KO-
POTKO3aMKHYThIM pOTOpPOM ofiaja-
0T pPSAJOM IPEeMMYILECTB: MeEXaHH-
YeCKOH IPOYHOCTHIO; IMPOCTOTOM 06C-
JyX#BaHMA @Quarogaps OTCYTCTBHIO
TPYIIMXCA OeTajied (3a UCKITIoUeHHEM
MOJLIMITHUKOB) ; HECIIOXHBIM YIIpaB-
JIEHHWeM, IPOCTOTOM M3OJIAIMH LIENeH,
BO3MOXHOCTBbI0 pabOThI Ha TOKaX pas-
JIMYHOH YaCTOTBHI.




Ilarossie ABHraTeyM. B 1maroBbiX (MMITyNbCHBIX) ABHUTaTeNAX IIPOMC-
XOIIUT NpeoOpa3oBaHue SNEKTPUYSCKUX MMITYJIbCOB HANPSDKEHUA B JUCKPET-
Hble WIH JIMHEHHble NepeMelleHHs poTopa ¢ (pUKcauMed ero B 3aJJaHHBIX
nojiokeHuAX. Ilpocreiumm sABIACTCA IIArOBBIH JIBUrarelb, COCTOALMHA H3
ATEKTPOMArHUTa H XpanoBoro Koneca

3a OOHO BKIIIOUEHME WEKTPOMATHUTA 1 xpanonoe Kojieco 3 MoBOpa-
UMBAaeTCA phIYaroM 2 Ha 3aaHHBIA YTOJI, ONPEAEAEMbIi 111aroM XpaloBOro
KoJieca.

lilaroBBie mBUrarenyu mojiyyaloT Bce GoJplliee pacHpOCTpaHEHHE B aBTO-
MaTHKe. JTO CBA3aHO C TEM, YTO OHM uepe3 IIPOCTbIE IEKTPOHHBIE KITIOUU
MOFYT YNpaBJiAThcA HemocpenacrseHHO or IBM. Ilpu 3ToMm 3a cuer ckopoctd
CIIEHOBAHUA U YUCIIAa YIIPABIAIOLMX HMITYJIBCOB, NOCTYNAMMX Ha OOMOTKH
ABMrarTens, BO3MOXHO nmudpoBOoe YIIpaBiIeHHE YIJIOM IOBOPOTa U YacCTOTOM
BPAIlCHUA OBUraTEIN . :

— el ———— —— — —
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JNEeKTPOMAarHMTHbI¢ HCIOJIHMTEJIBHBIC MEXAHH3MBI. JNIE€KTpPOMarHUTHbBIE
MCIIOJIHMTENIbHBIE MEXaHM3Mbl MPEACTaBIIAIT COOOM 3/IEeKTPOMAarHMTbl pas-
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JIMYHBIX KOHCTPYKLMH, KO-
TOpble NpeIHa3HaYeHbI IA
BKJIIOUCHHUSI U OTKIIIOYECHHA
MEXaHUYECKUX, ITHEBMATH-
YECKHMX M THAPaBIIMYECKHUX
nenei. OH4 No3BOJIAIOT OCY-
LIECTBIIATD CHEIUIEHHE H pac-
IEIDICHHE B palllalolHXCs Ba-
JIOB, OTKPBIBAHWE M 3aKpbl-
BaHHE 3aJIBMOKEK, KJIaNlaHoB,
BeHTWJIEeH, BKITIOUEHME MOLLI-
HBIX FIEKTPOABUraTesied H
T.JI. YIOpaBJIeHHE MMM OT
9BM ocyuecTBiusgerca ¢

NIOMOLIBI0 CHIHAIOB YIIPaBJICHHA, NOJABaeMbIX B OOMOTKY MEKTPOMarHMTa
yepe3s AEKTPOHHBIE KIIIOYH, BBINOJIHEHHbIE HA OCHOBE TPaH3UCTOPOB WIH

THPHCTOPOB.




I'vapaBiHYecKHe H NHEBMAaTHYECKHE ABHIaTeNH. ['HApaBiHYecKHEe H
MHEBMATHYECKHUE [BHTATEIIM IpeoOpa3yloT 3Hepruio pabouei cpedpl, Haxo-
OALUEHCA NOJ JaBJICHMEM, B MEXAaHWYECKYI0 3HEpr{io IOCTyNaTeIbHOIO HIIH
BpalllaTeJIbHOro ABMXKCHMA. B KauecTBe paboued cpenpl B MHEBMOJBHIaTEIAX
UCHOJIB3YETCA CXKAThIH BO3AYX WIH ras, a B TMAPOJABHrarelIaX — MHHEpPalb-
HO€ MAacClio, CHHTCTHYECKHE >XHAKOCTH U T.J. JlaHHble OBHrareiid LHPOKO
OPUMEHAIOTCA NpeXae BCEro B yCTPOMCTBaX CWIOBOIO NPHBOJIA CTaHKOB,
NOJAbEMHBIX MEXAaHU3MOB, aBTOMaTHYECKUX MAHHMITYJIATOpaxX, B aBHalMOHHOHA
Y paKeTHOH TEXHMKE H T.J.

T'HOpo- ¥ MHEBMOMBHIaTEIH CIIOCOGHBI pa3BHBaTh OYeHDb OOJIBIINE YCWINS
Ipd MaNbIX ra6apma5c. [To 3TMM mapameTpaM OHM NPEBOCXOJAT BCE OCTAIb-
HbIe BH[bI [ABUTaTeNIeH, MpHYeM MoryT paboTaTh B 3HAUMTENIBHO OoJee TsDKe-
JIBIX YCTIOBHMAX KCIUTyaTaluy. 110 KOHCTPYKIMH M NIPHHIMITY TeACTBHSA MEX-

[y THAPABIIMYECKHUMH ¥ NMHCBMAaTHYECKUMM ABHTATEIAMH HET CYIIIECTBEHHOTO
pazTHYHAL.




T'uapo- 1 mHEBMONpPHBOABI B 3aBHCHMOCTH OT KOHCTPYKUMM TOApasfe-
JIAI0T Ha ABUraTeN ¢ MOCTYMATeIbHbIM ABMXEHNEM (MOpILUHEBbie B MeMOpaH-
Hbl€) M OBMIaTellM ¢ BpallaTeJIbHBIM OBMKeHHEeM (lLieCTepeHvaThie, JIoNnacr-
Hble, TypOumHble 1 ap.). [To cnocoOy ymnpaBieHUs [aHHbIC ABUraTeNId MOTYT
6b1Th ¢ ApoccensHBIM (COIUIO, 3aCNIOHKA, 30JIOTHHK, CTpYHHbIE TpyOKHM) H C
06beMHBIM yTipaBjieHHEM (HaCOChbl, KOMIIPECCOPBI) .

[THeBMaTHUeCKHE YCTpPOWCTBA aBTOMAaTHMKH M MHEBMONPHBOM 0COOEHHO
IIIMPOKO HMCMNONb3YIOTCA NP aBTOMaTH3aUu¥yd NMPOM3BOACTBA B XMMHMYECKOM
IIPOMBIUIIEHHOCTH U APYFHX MeCTaX, rAe W3-3a MOBBILLEHHOH B3PbIBO- U MOXa-

POOIIACHOCTH IMPHMEHATh JJICKTPHYCCKHEC HCIOJHHTCNIbHBIC 3JJICMEHTBI HE-
JIb3A.




IHHOPOAHAJIOT'OBBIE H AHAJIOTO-LIMOPOBBIE
NPEOBPA30BATEIIH

Boxopubie CHUrHanbl OOJIBLUMHCTBA [JaTUMKOB H IpeoOpa3zoBaTesieH
ABJIAIOTCA aHAJIOTOBLIMH, T.€. NMPEACTABIAIT COOOH HenpepbIBHLIA 3a BpeMs
H3MEpPEHUA CHTHAI B BHJAE MOCTOAHHOIO WIHM NEPEeMEHHOro TOKa WIH Hanps-

xeHuA. COOTBETCTBEHHO IA YIpaBiieHUsA OGOJBIMMHCTBOM MCIOJIHMTENBHBIX
MEXaHH3MOB TpeOyIOTCA aHaANIOTOBbIE CHIHAIBI,




Llnppoananoroeie mpeobpasoBarermu. IIpocreiiumii I[AIl nmoxkasan Ha
pac. 1 Ha Bxopg IIAIl nopmaerca omopHoe Hampskenue E, xortopoe
NOCTYNAeT Ha JEeNMTENIb HampsoKeHMsa U3 pesucTropoB R. Kmowm K, — K,
SIBJIIAIOTCS, HanpUMep, KOHTAaKTaMH pene P, — P4, ynpaBiieHHe BKIIIOYCHHEM
KOTOPBIX OCYIIECTBIIsAET MUKpoIBM uepe3 mapajuienbHblii BHIXOJHOH MOPT.
Muxkpo3BM BripabaTbiBaeT KOO, B COOTBETCTBHM C KOTOpbiM CpabarbiBaer
TO WIM MHOE pene, 3aMbiKalomee cBoi KOHTaKT K. TakumM obpa3zom, Hanpske-
e Ha Bbixoze LIAII 6yzmer H3MEHATBCA B COOTBETCTBHH € IMPPOBBIM KOJIOM,

BbIpabaTbiBaeMbIM MHKpoIBM. K
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Puc. 1 . Mpocreiiumit uudpoarHano-
roBhiil mpeoOpa3oBaTeib




Ananoro-uudponnie mnpeobpaszoBarenn. CrpykTypHas cxema Allll,
ynpaBiseMoro or MUKpo3JBM, nokasana Ha puc. 2 BxonHoe HanpspkeHHUe
Upx Topaerca Ha BXo[, ycTpoicTtBa BbiGopku-xpaHenusa (YBX), xoropoe
3aNIOMMHAaEeT aMIUVIMTY[y MIHOBEHHOTO 3HAaYeHMs HANpAXKEHHA. AHaoropas
cxema cpaBHehuss (ACC) cpaBHMBaeT aMIDIMTYAy CHMI'Ha1a, 3alOMHEHHOIO
B YBX, ¢ asanorossiM CHrHanom, nocrynamwumm c ILAII. B MoMeHT paBeHCT-
Ba 00oux curHanoB ACC BripabarbiBaer misa IBM curnan ’Cron”, no Koro-
poMy IBM npekpaiijaer HM3MeHEHHE YNPaBIAKIUMX KOOOB, MOJABaCMBIX
Ha LIAIL.
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Puc. 2 Anaioro-uudposoit npeoGpazobareib




YCTPOUCTBO PEYEBOI'O BBOJA-BbIBOJA

”T'oBopsAlMe” MalIMHbI C JABHMX MOP NPUBJICKATH BCceoblee BHHMaHHe
Onarogapsa UX ’MOYTH YeloBeYeCKOH™ CIMOCOOHOCTH YCTHO 3aflaBaTh BOIIPOCHI
OIepaTopy H B CBOI0 ouepedb [aBaTb yCTHbie OTBETBHI Ha 3aJlaBacMble BO-
mpochl. PeueBoii BBOZ ocBOGOXKIaeT YenmoBeKa OT paboOThI C KIIaBHATypoH,
yCKOpAET MpolecC BBoJa KOMaHJ M yMeHbllaeT uMciio oumbok. PeueBon
BBIBOJL AaeT BO3MOXXHOCTh OIIEPaToOpy OMHOBPEMEHHO BAINOJIHATH HECKOIBKO
GYyHKUMHA, HanpUMep Ciylilarh cooOleHne MalllMHbl U HAQII0AaTh 32 H3MEPH-
TeJIBHbIMM NpUbOpamMu.




Ecnu paccMaTpuBaTh XapaKTepPUCTHKH pas3jIMYHbIX 3BYKOB M MOOYJAUMH
TOHa B NPOM3HOCHMBIX CJIOBAX, TO CTAHOBHMTCA OYEBM/HBIM, YTO CBOKCTBA pe-
Y4 U3MEHAIOTCA NPH MEpPeXoe OT IMaCHBIX 3BYKOB K COITIaCHBIM, TaK Kak
NP 3TOM pe3KO M3MEHAETC MaKCHMaibHasd aMIUIMTyJa (TpPOMKOCTb)
M OCHOBHAs 4aCTOTa peyeBoro curHana. OgHaxko M3-3a TOro, YTO Ha IpOTsDKe-
HUM KOPOTKHX pEYeBbIX CErMeHTOB (T.e. YacTeil CJIOB MIIM COYETaHUH 3BYKOB)
CHTHAIBI CWIBHO HE MEHAIOTCA, 3TH CErMEeHThbI B GONIbUIMHCTBE CIIoco0oB 00pa-
OOTKM peuH BBIAENATCA U 00pabaTbiBaloTCa TaK, Kak €CIH Obl OHH ABJISUTUCH
KOPOTKMMH MHTEpBaJlaMUd YCTAHOBMBIIEIoCsa 3ByKa C (HKCHpPOBaHHBIMH
napaMerpaMd. KaXObIH CErMEHT sBJIAeTCA COBOKYIIHOCTbIO 3BYYaHUA MHO-
THX OOHOTOHANBHBIX CHUTHAIOB, T.C. CNEKTPAIbHbIA COCTAaB pEUYCBOrO CErMeEH-
Ta COHOEP>XUT MHOXECTBO YacToT. B KayecTBe npumMepa MOXKHO NIPUBECTH CPaB-
HeHMe ¢ miaHuHO. Eciiu JOomyCTUTh, YyTo Kaxaas KJ1aBHIlA MHaHWHO BbI3bIBACT
3BYYaHME Ha OJHOM YacroTe, XOTdA, CTPOro roBOpA, 3TO HE .COBCEM TaK, TO
yOap No HeCKOJIbKHMM KJIaBMILIaM BbI30BET IOsABJIEHHE aKKOpAa, T.e. CMECH
MHOX€CTBa YacTOT. KaX/pli 3BYK UerOBeYeCKOH peuH ABNACTCA TaKHM
cBoeo6pa3HbM akkopraoM. [IpuueM Habop YacTOT B TakOM aKKOP/E H aMIUIH-
Ty[a CUTHala KaXIOW M3 HMX IJIA KaXIOTro YeloBeKa MHOWBHOYalbHBI, KaK
M OTIIEYaTKH NasIbLIEB.




Pa3zpaGoTanbl cnocoObl BbIfENEHUA HaMMEHBIIMX TEMEHTOB peud (do-
HeM), Oonee wiM MeHee OJMHAKOBBIX MO CIEKTPabHOMY COCTaBY I MHO-
TUX JII0[eH.

[Ipu BBOme MHpopMaimu B IBM 3BYyKOBOH aHaIOrOBBIM CHUTHal C IO-
moupio AIIl npeobpasyerca B uMdpoBoOi IBOUUHBIK KO, H3 KOTOPOIO BbI-
aensTca GoHeMbl. AHanu3Kupysa Habop poHeM B COOTBETCTBHHM C NpaBHIIaAMH
JIMHTBUCTHKH M MpoleccoM peyeoGpasoBanusa, IBM ’noHumaer” nopaHHyo
KOMaHJy.

BoBop, peueBor HHGopmauuH U3 IBM ocyuiecTBnsaeTcA NyTeM NMporpam-
MHOH TeHepalMH NMOoCIedOBaTENbHOCTH KOOOB (OHEM, Npeobpa3oBaHuA ITHX
konoB ¢ nomolupio IIAIl B aHarmoroBmid CHrHam U BOCIPOM3BEIEHMA peue-
BOrO CMITHaja ¢ NMOMOLUbI0 I'POMKOropopurens. IlpenMyinecTBoM HaHHOTIO
METOAA ABJIAECTCA OTHOCHTENILHO HeOonbllasg NMaMATh OJIA XpaHEHHA QOHEM
1 nporpamMmbl ux o6pabotiu. Hepocrarkom saBnsAeTCA HCKAXKEHHE ~ MEXaHU-
yeckoe’’ 3BYYaHME CIIOB, BOCIPOM3BOAMMBIX IBM.




Hpyroi MeTop 3aKJIloyaeTCa B BOCIIPOU3BEACHHH 3aNMCaHHbIX 3JIEMEHTOB
(cnoB M xopoTkHX Gpa3), KOTOphle BhIGKPAIOTCA B HYXHOM NOCIEI0BATENb-
HOCTH YIpaBNAWIIEA NMporpamMmMoH. BocnpousseneHue OCYLLECTBIIACTCA Ny-
TEM CLEIUVIEHUA OTHENbHBIX 3JIEMEHTOB, II03TOMY OAaHHBIA METO/, Ha3bIBaeTCH
CHHTE30M C NOMOILBI0 KOHKaTeHauuy. CroBapb TaKOro yCTpPOHCTBA OIpaHH-
YEH €MKOCTbI0 ¥ ObICTpOLEHCTBHUEM NaMATH, IpeAHAa3HAYEHHOH IIA XpaHeHUA
3JIEMEHTOB COOOILIEHUH.

[Ipu peueBomM BBOAE (TOYHEe, pPaCmO3HABAHWM peud) MOMAPAa3yMEBAETCH,
yro IBM pacrno3Haer U COOTBETCTBEHHO pearkpyer Ha NMPOU3HOCHMBIE CIIOBA
x0T OBl B Mpepenax OrpaHMYeHHOro 3amporpaMMMPOBAHHOTO ClIOBapsi. Pac-
MO3HABaHME OIMpaeTcsd Ha Habop MNPH3HAKOB, HACHTUQHUIMPYIOLMX IIpO-
M3HOCHMbIE (JIOBAa. B KayecTBe MPH3HAKOB MCHONB3YIOTCA QOHEMBI WIH Hec-
KOJIbKO Haubojiee MHTEHCHMBHBIX GopMaHT (YaCTOTHBIX OMAINa30HOB C Hau-

Gornpllel aKyCTHYeCKOH 3Hepruei), GopMaHTHBIE MEPEXOAbl MeXOy coriac-
HbIMH M TTIaCHBIMH 3ByKaMH M Jp.




CUCTEMbI TEXHHYECKOI'O 3PEHHUA

ABTOMAaTHU3MpPOBAaHHbIE CHCTEMBI, CHaO)KeHHbIE CpelCTBaMU HMCKYCCTBEH-
HOTO 3pHUTEJIBHOTO BOCIpPHUATUA, HaXOOAT CaMO€ pa3HOOOpasHOe IIpUMEHe-
HHE -~ OT CPaBHHUTEJIPHO IPOCTOM 3ajayuM, 3aKJII0YaIoLIEHCA BO B3ATUHU Ipen-
MeTa M yCTaHOBKE €ro Ha 3aJlaHHO€ MECTO, IO CJIOXHBIX: IPOU3BOJICTBEHHBIX
GyHKIMI O U3TOTOBNIEHHIO M BU3YAIBHOMY KOHTPOJIO KaueCTBa MPOaYKIHH.

K yncny MeTomoB nmocTpoeHUs CHCTEM TEXHUUECKOIO 3PEHUs OTHOCHTCS
cnepyomye: ¢GopmupoBaHue GUHApHBIX (C ABYMs YPOBHAMHU SpPKOCTH) M30-
OpakeHWH; HCNONb30BaHME JIOKANIbHBIX OKOH, T.6. MaCKH, KOH(UIypauus
KOTOPOH COOTBETCTBYeT HCKOMOMY OOBEKTy; MeToH, rpajaliii sSipKOCTH
(OTTEHKOB CEporo uBera), OTPaXkaeMoH MOBEPXHOCTAMM WIH T'paHHIAMH
NOBEPXHOCTH HCKOMOro 00beKkTa; ¢OpMHUpOBaHHE TpPEXMEpHBIX H300pae-
HHA H pacrno3HaBaHMe o0O0pa30B ¢ IOMOLIBIO CJIOXHBIX MaTeMaTHUECKUX
METO/OB.




JleTanbHOE BU3yanpHOE M300pakeHME aHAIM3UPOBaTh TPYHAHO, TaK Kak
Haxke ‘MpocTenlliee U300pakeHHe COgep XXUT OTpOMHOE KOJIMYeCTBO HHPOpMa-
uyy. 1I03TOMy B NpOMBILUTEHHBIX CHCT€MaX IPEOBApUTENBHO “’OT(WIBTPO-
BbIBAIOT TEM WIM HHBIM CHOCOOOM INOJIyYeHHOe M300pakeHHe, OCTaBNAA
MU Ty MHPOpMaLMio, KOTOpasA NMpeCTaBisAeT MHTEpeC, HallpuMep OUaMeTp
OTBEpPCTUSA NETAIH.

Cuctempl TeXHMYECKOTrO 3peHHsA OOBIYHO COMEPXKAT: MOLIHbIA MCTOYHMK
CB€Ta, TeeKaMepy, CUrHajl KOTOpO# Iipeobpasyercsa B udpoByo ¢popmy ¢
nomMoliup OwbicTpopencTBylomero ALll; cneumanu3upoBaHHyio MuKpo3IBM
Ijisi 00pabOTKH U300paxkeHyi, BhIXOAHAs MHGOPMAIMA KOTOPOH MeperaeTcs
B MUKpoIBM, ynpasnsmoliy npon3BOACTBEHHBIM IipoueccoM. IIpuueM pas-
pabOTYMKM NPOMBILIUTEHHBIX CHCTEM TEXHMYECKOTO 3peHHMS B KaKIOM KOHK-
PETHOM (CJIyyae CTapaloTCA MCIOJIb30BaTh HauboJiee NpOCTbie aJirOPUTMBbI
06paboTkH U300 parkeHHiA.




B yacTHOCTH, GOMNBIIMHCTBO CEpHHHBIX CHCTEM IIOCTPOEHO HAa OCHOBE
MeTo0a OuHapHbix U300paxieHull, THOTHA HAa3bIBAEMOI0 METOIOM CBETOBBIX
nsTeH. JJaHHbIA MeTop NO3BOJIAET PeaIi30BaTh NPOCTEHLIMIA IPUEM pacIIO3Ha-
BaHNA O0BEKTOB, KOrja mepeparollas Telekamepa coefuHeHa ¢ MUKpoJBM,
NOACYUTHIBAIOLIEH CBETIIbie M TeMHbIE IATHA, HAXOOALIMECHA B IIOJIE 3PCHUS,
Y NIPUIMCBIBACT KaXXOOMY 3JIEMEHTY OTOOpaXKeHHsA OJIHO M3 OBYX 3HAUCHMH,

COOTBCTCTBYHOLIMX YEpHOMY HIH 6en01vly BE€TY, B 3aBHCHUMOCTH OT TOrIO,
HaXOOUTCA JIM APKOCTb 31EMCEHTA nsoﬁpaxcexma HH2KE WIH BBILIC onpeueneu-

Horo nopora. Taxoii moaxop HauGoee -COOTBETCTBYET CIyYasaM, KOIMA Haflo
IIPOCTO TPOBEPUTH, HAXOIUTCS JIH E€TAb B NOJI€ 3pEHUA KaMepbl, WIH BBECTH
B namaATh IBM TeKCT [j1a ero nanbHeiilieir o6paboTKu.




B npyrom 4acro UCHoNIb3yeMOM METO/Ie, Ha3bIBaEMOM METOO00OM A0KANb-
HbIX OKOH, PA3NUYHBIM YYaCTKaM KaKoro-mubo u300paXKeHUs NPUIHCHIBAIOT-
CA pa3IMYHbIE NOPOTOBbIE 3HAUEHMS APKOCTH. ITOT METOJ IIO3BOJIAET COCpe-
JOTOYMTb 0CO00O€ BHMMaHHE Ha OTHENBHBIX yYaCTKaX OOBEKTa, HCKIIouas
U3 paccMOTpEeHHMA OCODEHHOCTH H300paKeHUsi, KOTOpbIE He TpeOyercs KOHT-
pPONMpPOBaTh. ITOT METOJ, MOXHO NPOWUIIOCTPHPOBATh NIPUMEPOM, KOTAA U3
MHOXECTBa CIIOXHBIX (PUryp, HapUCOBaHHBIX Ha 6ymare, BEIOHPAETCA TOJIBKO
OIHa, KOHQHUIypalsad KOTOPOH COOTBETICTBYET KOH(UIYpPalMU IIPO3pPayHOro
OKHa B HEMpO3payHoil MackKe.

IIpumeHeHne MeToa POPMHUPOBaHUSA JTIOKAJIBHBIX OKOH OT PaHUYMBAETCAH
TeM, YTO OH MNO3BoJfgeT OOHapyXMBaTh rpaHULbl TPeXMEPHBIX OOBEKTOB
TOJIBKO B TOM Cily4yae, eCji¥ MCTOUHMK CBETa MMEET OpPraHbl BBICOKOTOUHOM
peryiupoBKH, obecrneunBaroiye Heo6X0NuMylo KOHGHUIypaluuo U KOHTpacT-
HocTh TeHel. Ho 370 TpeGoBaHie oyeHb TPYOHO BBHINOJIHUTH B YCOIOBHAX IpPO-
M3BOJICTBEHHOIO LEXa. '




Haubonee pacnpoCTpaHEHHBIM NMpPOMBILDIEHHBIM METOAOM IS NMOCTpoOe-
HUA CHCTEM BHU3YAIbHOTO KOHTPOJA TPEXMEPHBIX OO0bEKTOB ABJIACTCHA METOO
2padayuii-cepo20 yeera.

[Ipu 0OpaboTke KaXOOro 3eMeHTa OTOOpakeHusa eMy IpPHIMCHIBACTCA
HEKOTOpOe 3HaYCHHE APKOCTU M3 Auana3oHa Uenbix wicen ot 1 mo 256. OpHa-
KO CTOJIb 60bllIOe YMCIIO IpajalMii APKOCTU TpebyeT ropasfo Oonbller Bbl-
WM CIUTEIBHOM MOLIHOCTH IpH 0O0paBoTke HU300pakeHHsA, YeM B CHCTEME Ha
OCHOBE METONOB OMHAapHBIX M300paKeHUH M JIOKAIbHBIX OKOH. B yacTHOCTH,
Ui XpaHeHUs U oOpabOTKH OJHOro TENeBM3MOHHOIO Kajapa HHQOpmauuu
npu 3ToM MeTofe Tpebyerca Bonee 64 KGailT onepaTHBHON NaMsATH.




Mg ynpoueHus METoAa Ipajalyil Ceporo 1BeTa U COKpalLUeHHs obbema
MaMATH HCMO/Ib3YIOT CBOMCTBO CEPHMHOIO NPOU3BOICTBA, 3aKJIIOYAIOLIEIOCH
B TOM, YTO OZHOTHIIHbIE OOBEKTHI Ha COOPOYHOM JIMHUU NOCTATOYHO MOXOXKU
opyr Ha gpyra. IlostoMy mpoueccom BaIfieneHMss M aHalu3a 3aJaHHbIX OCO-
O6eHHOCTEH 00BEKTa MOXET YIpPaB;isiTh MaCCHB JaHHBIX, Ha3biBaeMblii 11aGiIo-
HOM BU3YZIBHOTO 0TOOpakeHus 0ObeKTa, OTPaXKAIOIUM TOJIBKO €ro ooIryio
dopMy 063 HEHYKHOU NETATHPOBKH.

CucremMbl TEXHUYECKOTO 3pEHUS HAXOOATCA B HAYaIbHOH CTaMy MHTEH-
CUBHOFO COBEPLUCHCTBOBAHMA, HO YX¢ HMEWOIIMICSA ONMBIT NMOKAa3bIBaeT, 4ToO
3TH CHCTEMBbI HapsALy € CHCTeMaMM BBOIA M BBIBOJAA peueBOM HMHGOpMaUMU
AOJKHBI CTaTb HEOTHEMIEMOH M OJHOM M3 BaOXHEHMIUMX YaCTed Oymymmx
3T€KTPOHHO-MEXaHHYeCKHX IIOMOIIHUKOB YeJI0BEKa.




YCTPOHUCTBA CBSA3U 3BM C OB'BEKTOM

Beixopspie CMrHanel GOJBUIMHCTBA [JaTUMKOB SBJIAIOTCA aHAIOTOBBIMH
1 Ge3 mpeaBapuTeNnbHOi 00paboTKH He MOryT ObITh BBeAeHs! B IBM.

CnepoBaTesibHO, YTOOBI BBECTH CHUTHAIBI OT AaTUMKOB B IBM, ux HeoO-
XOOUMO COOTBETCTBYIOIIMM oOpazoM mpeobGpasoBarh. Kpome TOro, Hy»HO
obecrneunTh MUHMMANIbHOE BJIUSAHUE MPOU3BOACTBEHHBIX 3JIEKTPOMAarHUTHBIX
NoMeX, HaBOAMMBIX Ha JIMHAM CBA3H, U 3alMTUTh IBM Kak OoT cTaTMyecKQro
HAIIPSDKEHUS, TaK M OT BO3MOXHBIX KOPOTKUX 3aMBIKaHMU MEXIY JIMHUAMU
CBsA3H U MPOBOJIaMM IMTaHUA 000 pyJOBaHNUA.

Bmecre ¢ TeM, yToObl obecrneunTs ynpaBii€HHE MOLIHBIMU HCHOJ’IHPITCIIB-
HbBIMH MEXaHM3MaMH, BBIXOJIHbIE CHTHaBI MMUKpoIBM Hapo ycwiuTh WM
npeoObpa30Barsk.

Hnsa cGopa U npeobpa3oBaHus CHUTHAIOB, NMOCTYMAIOIMX OT HAaTYMKOB,
a TaKXXe I pacipenerieHUus U yCWICHUA CUTHAIOB YIIPaBJICHUA HCIIOJTHUTENb-
'HBIMM MEXaHH3MaMH COBPEMEHHBIE yNpaBjigionme MHKpoIBM M MuKpo-
KOHTpPOJIJIEPBI CHAOXXEHbI MHOTOYMCIIEHHBIMH yCTPOMCTBAMH, O0bEeIMHEHHBI-
MM NoJ1, 061IMM Ha3BaHHEM — yCTPOMCTBA CBA3H ¢ 06bekToM (YCO).
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OGo6meHHasd CTPYKTYpHass CXema YCTpPOMCIB
conpskeHusA ¢ 00beKTOM MHKpOoIBM




AHajioroBbIe CHUTHaNbI (HalpuMep, OT TepPMOIIap B JIMThEBBIX MallMHAX,
OT APYrHX HM3MEPUTENbHBIX MpeoOpa3oBarelied ¢ yHH(PULIMPOBAHHBIM TOKO-
BbIM BBIXOJOM IocymapcTBeHHOH cucTeMbl NpHOOpPOB M T.4.) MOCTYNAIOT
yepe3 xkommyTtarop kaHanoB (KK) B ananoro-uu¢poBoii npeobpazosarenb
(ALID), roe npeobpa3yiorcss B 1M poBoii KoM, KOCTYNHBIA 1A 00paboTKH
B MuKpoIBM. YruoBsle WiK NHHEHHbIE NepeMelIeH)sA Y310B 000pynoBanKs
npeoOpasyTCA CHCLMATBHBIMU [aTUMKaMU-TIpeoOpa30oBaTeIsiMH YTOJI—KON,
u nepememenne—kon (AYK, IITIK) B snexTpHuecKue UMIYJIbCHbIE WIH Yac-
TOTHO-MO/LYJIMPOBAHHbIE CUTHANBI, T.€. CUTHANBI C IEPEMEHHON YaCTOTOH Clle-
[OBaHUA MMITYNbCOB, KOTOPhIe IMOCTYNAaiT B cXeMy mpeobpasoBamus (CII).
Ha swmixope CII oGpasyercs umdpoBoi kon, mocrynatonmii B IBM. Onpoc
M KOOVUPOBaHHE COCTOAHMH PaVIMYHBIX KHOMOK, KIIIOYEH, KOHTAKTHBIX
BBIKITIOUaTeNnedl 1 KoHTakTHBIX pene (Ki, Ku, Pk) ocymectBiuser GOk pe-
neinpix Bxonos (PBX).




YnpaBnenue o60pynoOBaHHEM MPOM3BOIMTICA 4Yepe3 GJIOKM BBIBOJA CHT-
HQJIOB. YNpaBJICHHE PaIVIMUHBIMM [ABUratelIAMU Yepe3 YCHWINTEIIM CHTHAIOB
IPOM3BOOMTCA ¢ MomMomiplo nubpoanamorosoro mpeobpazoparens (LIAIT).
Bxurouenue u Brikimouenue pene (KP) u curnansibix namn (CJI) ocymecTs-
naer Omok ympasnenus pene (BYP), comepxaimii MOIIHBIE TOKOBBIE H
(W) BBICOKOBOJIBTHBIE KITIOUM. PaznmuuHble OBOMYHO-AECATHYHBIE M [pY-
rie MHOUKATopbl ympaBnAwTca Oroxom ubmukammu (BH). Ynpasnenue
INArOBbIMM [ABHUTaTEIAMM, NEKTPOMAarHMTHbIMH KJIallaHaMH ITHEBMO- M
THAPOCHCTEM M [APYIrMMH MOLUHBIMH MCHONHHUTEIBHBIMKE MEXaHH3MaMH
OCYIIECTBIIAIOT OIOKH YIIpaBJIeHHMA C MOIUHBIM TOKOBBIM BbixogoM (MTB)
WIH BBICOKOBOJITHBIM BhIXozI0M (BB).




PaGoty Muxkpo3dBM ¢ YCO paccmoTprM Ha mpuMepe OIpoca COCIOAHUA
KOHTAaKTHBIX JaTYMKOB OObekTa. OHM MOryT OmpaummMBaibcsi MHKpoIBM
yepe3 BUC mnapannensHoro uutepdeiica (manpumep, KPS80BB55). Brop,
HHPOpMalMH B 3TOM ClIyvae OCyLIeCTBNsAeTcA MUKpoIBM B pexume ckanu-

pOBaHMA, T... IOOYEPEJHOrO LMKIIMYECKOIO ONpOCa COCTOAHHA KaXKJIOro
JaTYMKa WIM IPYIIb] JaTYUKOB.

Ecnu xe tpebyerca He3amemurenbHas peakuus 3BM Ha cpabarbiBanue
JaTYMKa, TO INPUMEHSICTCA PEXUM IpepbIBaHHM OCHOBHOM IIpOrpaMMbl H
MHUKpPOIBM cpa3y mepexoiur Ha nporpamMmy OOCIY)XMBaHMA JATYMKA, BHI3-
BaBllEro npepeiBanue. Hanpumep, MukpoIBM ynpasnsier paboToH IapoBOro
KOTJIa, MEPHOJMYECKH IMPOBEpsAsA TEMIepaTypy M AaBJICHHE ropsAvYed BOMBI,
YPOBEHb BOABI B KOTIE, TEMIEpPaTypy B TONKe KOTIa, ¥ BblpabarbIBaeT
CHTHAIBI, YIPABJIAIOLIME Uepe3 MCIONHMTENbHbIE KJIaMaHbl MoJaveit BOYbI H

TOIUITHBA B KOTEI. B 3T0 BpemMsa cpabaThiBaeT KOHTaKTHBIA MATUMK, IIOKA3bI-
BAaIOLIMH, 9TO MaBJICHHE NMapa B KOTIE NpPEeBBICWIO AONYCTHMBIA HpEmel.
[lonywiB CHUrHan mpephBaHMsA, MEKPoIBM mnpeKkpaiiaer BHINONHEHHE MPOT-
paMMbI OIpOCa NPYTHX HJAaTYHKOB M MEPEXOIUT HAa NMpOrpamMMmy, OTKpPbIBAI0-
LIy10 IPeNOXpaHUTENIbHBIA KJIallaH Komina. JlaBjieHHEe mapa majaer, JaTIMK
MaKCHMAIBHOTO [IaBJIEHHMsI MMAapa NEpPeXOduUT B HOPMAIIbHOE COCTOAHME, a
MHUKPOIBM nepexomur K BHIOTHEHHIO OCHOBHOM IIPOrpaMMBl.




