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CHEIIMAJIM3UPOBAHHOE YCTPOMCTBO DJIEKTPOITUTAHUSA

IIpeonoocennoe ycmpoticmeo 31eKmponu-
MAaHUus cnocoOHO U3MeHAMb napamempbl
8bIXOOHO20 HANPANCEHUS 8 3ABUCUMOCTIU
OM UBMEHAIOUWUXCSL YCILOBULL OKpYHCarouyelt
cpeobl U napamempos numaemoz2o ooopy-
0osanus. Ilpueedenvt npumepsl e2o npu-
MeHeHus OJisl NUMAHUs 21eKmpooMUHec-
YEeHMHO20 UHOUKamopa.

[Tpm sxcruryatanyy 1a00paTOPHOTO U CIEIHATHHOTO
000pyI0BaHUsI BO3HHUKAET MpodJieMa 00eCrieYeHIS 3a/1aH-
HOT'O YPOBHA IapaMETPOB SJICKTPOIIUTAHUSA B 3aBUCUMO-
CTH OT TpeOyeMBIX apaMeTPOB MUTAEMOTO 000PyI0Ba-
HIUSI U OKPY>KAIOIIEH CpeIbl.

Hampumep, B aBHaIi 1715 TOBBIICHHS CPOKA CITY K-
OBl cpesicTB oTOOpakeHUs: MHDOPMALIUHY, YIyUYIICHHS
IPrOHOMHUYCCKHUX XapPAKTEPUCTHK CHUCTEMbI, JKOHOMHUH
3MIEKTPOIHEPTHUHU 1IeJIECO00pa3HO BBOJUTH CUCTEMY pe-
TYIUPOBAHUS SIPKOCTH HHAMKATOPA [ 1], MOCKOIBKY IPH
0TOOpaKEHUU HH(DOPMAITHH TPOUCXOTUT MHOTOKPATHOE
JMHAMHIYECKOE M3MEHEHUE BEITMYUHEI SIPKOCTH HHINKA-
TOpa Ha HECKOJIBKO TIOPSAIKOB (uepenoBaHue 3¢ HeKTOB
«OIHUK»-«TECHDBY).

[Tpu skcruTyaTaIu aBTOHOMHBIX CHCTEM, HAIIPUMED,
cbopa u 00padoTKH HH(OPMAIIHH, MOXKHO B HECKOJIBKO
pa3 MOBBICUTH BpeMsI aBTOHOMHOM pabOTHI TIpH 3aaH-
HOI €MKOCTH aKKyMYJISTOPHBIX OaTapeil eciny onTHMu-
3UPOBATH [10/1a4y HAIPSHKEHNS TUTAHUS JUIs PeXKUMOB c00-
pa, XpaHeHHs U 00pabOTKH C yIETOM COOTBETCTBYFOLIHX
UM ypOBHEH oTpediIsieMoi MoIHOCTH [2]. YBenuueHue
BpPEMEHH aBTOHOMHOH pab0ThI 0COOEHHO BasKHO IS IK-
CIUTyaTaIlny aBTOHOMHBIX CHCTEM B TPYIHOIOCTYIIHBIX H
OITIaCHBIX MECTax.

HanesxxHoCTh (QyHKIIMOHUPOBAHUS CHCTEMBI B IIETIOM
MPUHIUIHATEHO HE MOKET OBITh BBIIIE HAJIC)KHOCTH UC-
TOYHHKA ee muTaHus. Eciu cuimoBas yacTh HCTOYHUKA
2JIEKTPONUTAHNUS OOJBIIYIO YaCTh BPEMEHHU PabOTHI He-
JOTpyXKeHa, paboTaeT B MIAISIIEM PEXHME, TO BPEMs
HapaOOTKH HA OTKA3 TAKOTO HCTOYHHKA U, COOTBETCTBCH-
HO, CUCTEMELI B ICJIOM YBCIIMYUBACTCA.

Takum o0pa3om, pa3paboTKa MPUHIUIIOB (HYHKITHO-
HHUPOBAHUS M CXEMOTEXHHUUYECKON peasli3alliy crerya-
JTU3UPOBAHHOTO yCTpoicTBa dekTponutanus (CYI),
00J1aaoIero pagoM MEepeUHCICHHBIX 0COOEHHOCTEH,
SIBIISIETCS aKTyaJIbHOWM HAYYHOW U TEXHUYECKOM 3a/1aueH.

H3BecTen mpeobpa3oBarelnb, coaepiKauii KOHBEp-
TEep ¥ MOAYIISATOP, KOTOPBIH MIpeoOpas3yeT IMOCTOSTHHOE Ha-

MIPSDKEHHUE B IMIEPEMEHHOE ¢ HEOOXOJMMOU 4acTOTOH |
MomHOCThIO [3]. Takoi mpeoOpa3oBaTenh IKOHOMHEE 3a
CUeT yCIOKHEHHOU YacTu KoHBepTepa. Ho 1o pemieHue
Helenecoo0pa3Ho mpHu HEOONBIIUX MOLIHOCTSX U HE
obecrieunBaeT N3MEHEHHE ITapaMEeTPOB BHIXOAHOTO Ha-
IPsDKEHUST B 3aBUCUMOCTH OT [apaMEeTPOB IUTAEMOTro
o0opynoBaHHs U OKpy’Karomien cpezpl. Bee ato yxyn-
maeT GyHKIMOHUPOBAHUE 000PYI0BaHHUSI.

W3BecTHO Takxke ycTpoiicTBO [4], comeprkaliee aat-
YUK TeMIIEpaTypbl, C IOMOILBIO KOTOPOIO KOHTPOJIUPY-
eTcsl TeMIlepaTypa OTBETCTBEHHOI'O KOMIIOHEHTA IUTae-
Moii cuctemsl. [Tpu moctmxennn TemnepaTypoi BepxHe-
ro TIopora AOMyCTUMBIX 3HAYEHHUH Npekpalaercs cHao-
JKEHUE IIEKTPOIHEpTrUen. Takol UCTOUHHK 3IEKTPOIHN-
TaHUs MPEeJOTBPALLAET BBIXOJ U3 CTPOsi 000pylI0BaHUS
myTeM ero otkiaroueHus. Ho 3to He Bcerna npuemiemo,
0COOCHHO TPH MHUTAaHWM OTBETCTBEHHOH ammapaTypehl.
Kpome Toro, Takoif HCTOUHUK HE U3MEHSIET IIapaMeTPhI
BBIXOZIHOTO HAINpSKEHUS B 3aBUCHMOCTH OT M3MEHSIO-
LIMXCS TapaMeTPOB OKPYXKAOILEH Cpebl, a 3TO MOXKET
YCIIOKHSATH pad0Ty 000pyIOBaHHS.

3amaueii npemaraemoro CYD sBusieTcst odecrieue-
HHE HEOOXOANMBIX ITapaMETPOB YCTPOHCTBA 3IEKTPOIIH-
TaHUs B 3aBUCHUMOCTHU OT 3aJJaHHOTO aJIrOpUTMa (DyHK-
[IHOHUPOBAHMS, OT MAPaMETPOB 00OPYIOBAHMUS U Iapa-
METPOB OKPY>KarOLIEH CPebl.

C TPYKTYpHas cXxeMa CIelHaJIu3upoOBaHHOTO

YCTPOICTBA AJIEKTPOITUTAHS ITPUBE/ICHA Ha pHC. 1.

Bxoanoe HampsikeHHe OT MEPBUYHOIO MCTOYHHKA
AIIEKTPONUTAHUS (HallpuMep, OT OOPTOBOM CETH MOCTO-
SIHHOTO TOKA) Yepe3 BXOJHBIC KJIEMMBI / TIOaeTcs Ha
KOHBEpTep 2, KOTOPBIH IIpeAcTaBisieT codoit mpeodpaso-
BaTellb NOCTOSIHHOTO HanpsikeHus (DC—DC-npeobpaso-
BaTeJb), P HEOOXOIUMOCTH — C TalbBaHUYECKON pa3-
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Puc. 1. CtpykTypHas cxema cnienMain3upoBaHHOTO YCTpPOii-
CTBa DJIEKTPOIUTAHHUS:
1 — BXOZIHBIE KJIEMBI; 2 — KOHBEpTep; 3 — MOIYIATOP; 4 — CIIaKu-
BaroUMit QUIBTP; 5 — BBIXOJHBIC KIIEMBI; 6 — CHCTEMa YIPaBJICHHUS;
7 — OpraH ynpapJeHus; § — AaTYUKH 1apaMeTPoOB
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Puc. 2. q)yHKLII/IOHaJ'II)Haﬂ cxXeMa CIICHUaJIM3UPOBAHHOIO ychOﬁCTBa QJICKTPOIIUTAHUSA
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MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI

Bs3koW. Ha ero BbIXo/ie momy4yaem MMOCTOSIHHOE Harpsi-
JKCHHUE, YPOBEHb KOTOPOTO MOXKET U3MEHSTHCSI U KOHTPO-
JTUpyeTcs CUCTeMOM yripaBiieHus 6. HanpsbkeHue ¢ BbI-
X0J1a KOHBEpTEPa MOIYIIUPYETCs C HOMOILBIO MOAYJISATO-
pa 3 (DC—AC-nipeobpa3oBaHue) MO 3aJaHHOMY CHCTe-
MOH ympaBieHust anroputMmy. Hampspkenue ¢ Bpixoaa
MOJyNsATOpa uepe3 GUIBTP 4, KOTOPBI YMEHBIIAET IyJb-
CallUU U CIVIAXKMBAET CUTHAJ, IOIAETCs UePEe3 BEIXOHbIC
KJIEMMBI 5 Ha Harpy3Ky (muraemoe oOopyaoBaHHE), a
TaKKe B CUCTEMY yHpaBieHUs i KoHTposd. Opran
yIpaBlieH!s 7 IpelHa3HA4Y€eH AJIsl U3MEHEHMs allropuT™Ma
(DyHKIIMOHUPOBAHUS CUCTEMBI YIIPABJICHUS, a CICI0Ba-
TEJBHO U YPOBHS BBIXOJHOTO HAMPSKEHUS U OTIePaTUB-
HBIX MapameTpoB. CHUTHAIBI C AaTYUKOB COOCTBEHHBIX
apaMeTpoB 000PYIOBAHUS U TIAPAMETPOB OKPY KAIOIICH
cpenbl 8./—8.N nogaiorcst B cucteMy yrpasieHusi. B
COOTBETCTBUH C STUMH CUT'HAJIAMHU KOPPEKTUpyeTcs (hyH-
kuuoHuposanue CYD u nokaszarenu (4acToTa, CKBak-
HOCTb, (hopma) HanpspkeHus. CrcTemMa yrpaBieHus KOH-
TPOJMPYET HalpsKEHHE Ha BBIXOE KOHBEpTEpa U Mojl-
CTpauBaeT ero padboty Juist OPMUPOBAHUS HEOOXOTUMO-
T'O YPOBHS, a TAaK)Ke KOHTPOJIHMPYET HANPSOKECHUE Ha BbI-
xo7ie pUIBTpa, YeM obecreunBaeTcss 00OpaTHas CBA3b C
Harpy3Ku. JTo T03BOJISIeT U30€XKaTh BIMSIHUSA TapaMeT-
POB Harpy3Kku Ha BbIXOJHOU curHain CYD.

XEMOTEXHHUUECKasl peaTn3alus NpeI0KEHHOTO

CVYD s 5KCTIepUMEHTANbHBIX Lesel puBeie-
Ha Ha pHUC. 2.

OcHOBHas 4yaCTb CUCTEMBI YIIPABJIECHUS BbIIOJIHEHA
Ha OTHOKpHCTaIbHOM MukKpokoHTpomiepe (MK) tuma
ATmega8, KOTOpBIil COEPKUT aHATOTo-1I1(POBOI Mpe-
obpazosarens (ALIT). Ha ayneoii Bxon ALITT ADCO ue-
pe3 pe3ucTuBHBbIN aenmmtens R13, R14 nogaercs Hanpsi-
xenue ¢ Bbixona DC-DC-kouseprepa (U). [Ba npy-
rux Bxona ALl — ADC1 u ADC?2 npenna3HadeHsbl s
M3MEPEHHS OCBEICHHOCTH C TIOMOIIBIO JATYHUKOB — (hO-
Tope3ucTopoB R15 u R16.

MK raxxe conepxXHUT TpH TaliMepa-cueT4yrKa, KOTo-
pBIe MOTYT (POPMHPOBATH Ha BRIXOAX KOHTPOJLIEpA IIPO-
rpaMMUpPyEMble UMITYJIbChI C PErYJINPYyEeMOil HaCTOTON 1
MIPOJIOJKATENBHOCTBIO. J[Ba BRIXOJA IEPBOTO TailMepa
OC14 n OC1B 4epe3 cucteMy pacrpeieeHus U OJIOKH-
poBaHMsl Ha Jjoruueckux anementax D7, D8, D10, D11,
D13, D14 ¢opmupyrot uersipe curnana (LIN1, HIN1,
LIN2, HIN2) ynpaBieHusi MOAYJISTOPOM, BBIITOJTHEHHBIM
10 MOCTOBOM CXEME C TIOJICBBIMHU TpaH3ucTopamu V73—
V'T6. Bropoii Taiimep (Bbixon OC2) ¢ IOMOIIBIO JIOTH-
gecKuX 3yeMeHToB D9 u D12 GopMupyeT CUTHAIBI
ynpasieHust Ha DC-DC-konBeptep. KoHBepTep BBINONIHEH
IO IByXTaKTHOMN CXeMe Ha MOJIeBbIX TpaH3ucropax V711,
VT2 ¢ TpanchopmaropoM co cpearen Toukoi 7V1, BbI-
npsiMHTENeM Ha tuoaax VD1, VD2 u GuibTpoM HU3KUX
yacrot L1, C7.

OpraH ympaBjieHus PeCTaBIsIeT cO00M KIaBUaTy-
py, cobpannyto Ha snemeHTtax S1—S4, VD9—VDI12,
R17, u3MeHEHUs TapaMeTPOB OTOOPAKAOTCSI HA KHJIKO-
KpucTamumueckoM aucruiee D15.

Ha snementax D2, D3, DS, D6 coOpaHsl IpaifBepsl,
KOTOpbIE 00€CHeYnBaIOT HEOOXOAUMBIC YPOBEHD U aMII-
JUTYJy CUTHAJIOB YIPABJICHUs TPAH3UCTOPaMHU KOHBEp-
Tepa u MmoaynsaTopa. Judpdepennuansasie nenu C1, R3,
VD3; C2, R4, VD4; C3—C6, RS, R6, R11, R12, VD5—

VD8 obecrieunBaroT 3a1epKKy epeIHuX (HPOHTOB CHT-
HAJIOB yNpaBJIeHUs i yCTPaHEHUsI BO3MOKHOCTH IIPO-
TEKaHUs CKBO3HOI'O TOKa IIPU OZIHOBPEMEHHOM BKJIIOUE-
HUM COOTBETCTBYIOIINX TPAH3UCTOPOB.

CurHai, npornopIHOHaTbHBINA TOKY, KOTOPBIN OTPeO-
JIS€TCSL OT MEPBUYHOTO UCTOYHUKA ITUTAHUS, IOCTYTAaeT
Ha IIYHT R ¥ CPABHUBAETCS C ONIOPHBIM HAPSKEHUEM
¢ ToMoIIkI0 KommapaTtopa D4. Ilpu npeBsIeHH Mak-
CHUMAJIHO JIOIyCTUMOTO TOKa (Hampumep, Mpu KOpOT-
KOM 3aMBIKaHHH B HArpy3ke) (POpMHpPYETCsI CHTHAIT BHEIII-
nero nipepeiBanust INT Ha MK, B pe3ynbrare ero TpaH3u-
CTOPBI 3aKPBIBALOTCS, OTKIIFOYAsl BBIXOHOE HAIPSKEHHE.

BoixogHoit ¢unetp L2, C8 mpeaHa3HaYeH Jis Criia-
JKUBaHMS BBIXOJHOTO HANpPSHKEHUS W YMEHBIICHUS IO-
MeX Ha Harpyske.

PaCCMOTpI/IM npuMepsl ucnonb3oBanus CYD npu

MIUTAHUH HJIEKTPOIIFOMUHECLIEHTHOTO MHIMKAaTopa
(9JIN). Ha puc. 3 npeacrapieHbl TuarpaMMbl paboThI
CVYO npu nutanuu JJIM B ycIoBUSX U3MEHEHUS BHEIII-
HEel OCBELIEHHOCTH ITPY CHHYCOUAIbHOM BBIXOTHOM Ha-
TPSDKECHHY C PETYIINPYEMOH aMILTUTYI0H pu GopMHpPO-
BaHUH [TOJIOKUTEIbHON OTYBOJIHbBI: @ — CUrHaJ BHELl-
Hel ocBeleHHoCcTy; [N, IN, — CHTHAIIBI YIPaBICHUA
Tpansucropamu kouseprepa V11 u V12, TV, — curnan
Ha BBIXOMHOK 00MOTKe Tpancdopmaropa 7V1; U,, —
Hanpsbkenue Ha Bxoze gunsrpa L1C7; U, — Hanpsixe-
Hue Ha Bexose Guusrpa; HIN,, LIN,, HIN,, LIN, —
CUTHAJIbI YIIPABJICHUS TPAH3UCTOPAMH MOCTa MOLYJISITO-
pa cooTBeTCTBEHHO VT3—VT6; U, , — HaNpsuKeHHe Ha
BBIXOJIe MOcTa U BXoje ¢pmibTpa L2C8, U,,.x — BBIXOI-
HOE HarpsbKeHHe.
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Puc. 3. {narpammsl paGotsl cxembl CYD npu M3MEHEHUH

BHEIIHEH OCBEIIEHHOCTH M CHHYCOHWJAIBHOM BBIXOIHOM
HaIpsDKEHNU
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MHUKPOITPOIIECCOPHBIE YCTPOMCTBA U CHCTEMBI

B MOMEHT BpemeHH ,, HAPUMED TIPU BKIIKOYECHUH
OCBEIIEeHHsI paboyero MecTa onepaTopa, CUrHal BHEII-
Heil ocBenieHHOCTH D u3MeHsAeTCs. ITO MPUBOJIUT K YBe-
JIMYEHUIO [IMPUHBI UMITYJIbCOB YIIPABJICHNS! KOHBEPTEPOM
IN,, IN,. Benencrsue 3TOT0 yBEINYNBAETCS IUPHHA
umIyabcoB 7V, Ha Beixone Tpancpopmaropa 7V1, uro
TPUBOJIMT K YBEIMYEHHIO HanpshkeHus U, Ha BBIXOZIE
DC-DC-xonBeprepa.

[upuHa UMITYJIBCOB YIIPABIECHUSI MOCTOM MOZYJISI-
topa HIN,, LIN,, HIN,, LIN, W3MEHsIETCsI IO CHHYCOH-
JaTbHOMY 3aKOHY M HE 3aBUCUT OT YPOBHS BHELIHEH
ocgeteHHOCTH. OTHAaKO MOBBIIIIEHNE HAaNpsDKeHus U 7 Ha
BBIXOJIC KOHBEPTEPA COOTBETCTBEHHO YBEITMUMBACT aMII-
JIUTY/ly BBIXOJHBIX UMITYJILCOB € Mofysitopa U, ,. D10
MIPUBOJUT K YBEJIMUECHUIO aMIUIUTY/IbI BBIXOJJHOT'O CHHY-
counanpHoro curuana U, 03 H3MEHEHHS €0 YaCTOThI
U B PE3YNbTaTe — K YBEINICHHIO SIPKOCTH OTOOPaKESHHS
uHpopmaruu DJIU, 4TO0 KOMIIEHCHpPYET U3MEHEHHE
OCBEIIIEHHOCTH pabouero mecra.

OnuUCaHHBIA aNTOPUTM MO3BOJISIET YBEITUYUTH CPOK
CITy>KOBI HHIMKATOPA 33 CYET YKOHOMHOTO PEeKHMa pa-
OOTBI M YAYYIINTE )PTOHOMUYHBIC TIOKA3aTENIN CHCTEMBI
MHAMKALMYU 33 CYET IOACTPOUKHU SAPKOCTU B 3aBUCUMO-
CTH OT BHEILIHET0 ocBelleHus. [Ipu akcriepuMeHTanbHou
MIPOBEPKE OMHMCAHHOTO AITOPUTMA CPOK ciyxObl DJIN
Ha OCHOBE CYNb(HU I IIUHKA, JICTHPOBAHHOTO (hPTOPUIOM
TOIIbMUS, YBeTuamics B 4—~6 pas.

Ha puc. 4 npencrarienst quarpaMMbl pabotel CYD
npu Hanmuauu Gotonaryrka B DJIM u u3MeHeHnH mupu-
HBI OUTIOJISIPHBIX UMITYJIECOB HAIIPSKEHUS TUTAHUS [IPH
MOCTOSIHHOM UX aMILTUTYE: B, — APKOCTH JIEKTPOIIHO-
MHUHECIIEHTHOT'0 HHINKATOpa MPH HEM3MEHHbIX TapaMeT-
pax HanpspKeHUs MUTaHUs; B — SApKOCTb P IpUMEHe-
Huu CYD. Jlpyrue 0003HauCHHUS Ha PUCYHKE TAKUE XKe
Kak ¥ Ha puc. 3.
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Puc. 4. JlnarpaMmbl paboThl CHELHUATU3UPOBAHHOTO UCTOY-
HYKa IEKTPONUTaHUs npu crapeHuu DJIM U UMITylIbCHOM
OUIIOJIAPHOM BBIXOJHOM HaIpSKEHUH

Kak m3BecTHO [5], BCrieacTBUE CTAapeHUS] YMEHBIIIA-
eTCsI SIPKOCTH DIICKTPONIOMHHECIICHTHBIX HHINKATOPOB
(ycmoeHo mokasano rpadukom B ). Konseprep ycTpoid-
CTBa paboTaeT aHATOTMYHO OIIMCAHHOMY BHIIIIE, YPOBEHb
HanpsokeHus U ., Ha €70 BBIXOJIE MOCTOSHHBIIA.

[Tapbl cUrHANIOB yNpaBJICHUST MOAYJIATOpOM HIN |,
LINl " HINZ, L]N2 MIPEJICTABISIOT OO0 OTMHAKOBBIC
CHIHAJIBl — MEAH/IPBI C PErYJIUPYEMbIM CIBUTOM ¢ MEX-
Iy HIMH, KOTOPBIA H3MEHSIETCSl IIPOrPAaMMHO B 3aBHCH-
MOCTH OT SIPKOCTH HHJUKaropa. Uem OOJBIINI CIIBUT,
TeM OOJIbIIE MMPUHA MMITYJICOB Ha BhIxoge Mocta U .
Takum o6pasom, cipuram ¢, u ¢, COOTBETCTBYET Masias
IIMPUHA UMITYJIECOB HCXOIHOTO HANIPSKEHMUSL, CIIBUTY @
— Oonpuias mmpuHa, a cauram ¢,, ¢, — eme 6ob-
TI1ast IMUPUHA UMITYJTECOB. MI3MEeHEeHNE IIUPUHBI UMITYITh-
COB HanpsOKEHUs muTanus U, TO3BOJIAET MOJJIEPKH-
BaTh SIPKOCTh MHIMKATOpa B HAa 3aJaHHOM YpOBHE He3a-
BHCHIMO OT CTapECHHUS €T0 apaMeTpOB.

Pazpaborannoe CYD ¢ (oTOIATUNKOM TOBBICHIIO
cpok ciryx0b1 DJIU B cpemHeM B 4,5 pasa 3a cuet obec-
MICYCHUS ONTHMAIFHOTO HAIIPSDKCHUS TUTAHKS B HAvYaJIe
CpOKa CITY’KOBI 1 TTOBHIIICHNS JEHCTBYIOIIETO 3HATCHIIS
HAIPsDKCHUS TUTaHUS B KOHIIE CpoKa Ciry>kObL. [Ipu 60-
JIee CIIOKHBIX ITOpUTMaX (PyHKIMOHUPOBAHMS, HATIPH-
Mep MHOTO(aKTOPHBIX MOJACTporKkax sipkoctu DJIU B
3aBHCUMOCTH OT OCBEIIEHHOCTH, TEMIIEPaTypHl, CTape-
HUSI M T. T1., OOKUJIACTCS YBEINYICHIE BpeMEHN HapaOOTKU
Ha 0TKa3 WHAUKaTopoB B 10 u Ooinee pas.

L

Taxum 00pazom, IpeaIoKeHHOE CIICIHaTH3POBaH-
HOE YCTPOMCTBO AJIEKTPOIUTAHHSI 00 CIIEUUBACT HEOOXO-
JIUMBIE TIapaMeTPhI AIEKTPONTUTaHus (YPOBEHB, GOpMY,
MOJISPHOCTD, YACTOTY, CKBKHOCTH HAMIPSHKEHUS ), KOTO-
pBIC M3MEHSIOTCS B 3aBUCHMOCTH OT 3aJaHHOTO aJro-
puT™Ma ()YHKIIMOHUPOBAHHUS, OT ITapaMeTPOB 000PYyI0Ba-
HUSI ¥ TIApaMETPOB OKPYIKaIOIIeH cpelsl (TeMmeparypa,
OCBEIIICHHOCTD, IABJICHHUE U T. I1.). DTO YBEIUIMBACT CPOK
CITy>k0BI 000PYI0BaHUS, TIOBBIIIACT KAYECTBO M 3PTOHO-
MHUYHBIE TOKA3aTEIH CUCTEMBI B IIEJIOM 32 CUET YKOHOM-
HOTO pekuMa (pyHKIMOHUPOBAHUSL.

OrnrcanHoe ycTpOMCTBO MOXKHO PEKOMEH0BATH IS
AIIEKTPONTUTAHHUS JTA0OPATOPHOTO 000PYI0BaHus, pado-
TAIOIIETO B PEKUME MOCTOSHHOTO TONyYeHHS U 00pa-
00TKM MH(POPMAIIMHN; OTBETCTBEHHBIX MPUOOPOB, TAKUX
KaK anmapaT «MCKyCCTBEHHAs IMOYKa»; 000pyTOBaHUS,
qyBCTBUTEIHHOTO K BIMSHHIO BHEIITHHUX (PaKTOPOB, 1 yc-
TPOMCTB JIBOMHOTO Ha3HAYEHMUSI.
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