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10 npuHUMNOB, KOTOpPbIE HEO6XOANMO 3HATD
npu pa6orte ¢ MCTOYHUKOM NMUTAHUS NOCTOSAHHOIO TOKA

Yactb 2

Keysight Technologies

Bo BTOpOW YacTu cTatby onucaHbl ewwé 5 NPUHLUMNOB PaboTbl C UCTOYHUKOM
NUTaHUs1 NOCTOSIHHOIO TOKa, 3HaHMe KOTOPbIX MOXeT o6ecneynTb rM6KoCcTb
npu cospaHumn Hanbonee NPocTbiX U 3hheKTUBHBIX UCTbITaTesNbHbIX YCTaHOBOK.

BOJIBIIMHCTBO UCTOYHUKOB ITHTAHUS
IOCTOSIHHOI'O TOKAa HMEIOT (DYHKIIUH,
IpEeJIHA3HAYECHHBIC JUIS 3alIUTBl 4YyB-
CTBUTEJIBHBIX UCIBITYEMBIX YCTPOMCTB
U Lened OoT MOTEHIHAJIBHO OIIACHOI'O
HAaIIPsDKEHUA WiId ToKa. Korga ucnerry-
€MO€ YCTPOHUCTBO IIPUBOJUT B ICHCTBUE
CXEMY 3aIUThl B UICTOYHHUKE ITHUTAHUS,
CX€Ma 3aIUTHI BBIKIIOYAET BBIXO/ U BbLJA-
€T COOTBETCTBYIOUINI CUTHAIL [IBE OOBIY-
HbI€ 3aIIUTHBIC (DYHKIIUN — 3alIUTA OT
IEPErpy3KH 10 HANPSDKEHUIO U 3AIUTA
OT IIEPErPy3KHU 10 TOKY.

IIpu pa3paboTke
CHCTEM BAXKHO IIOHUMATD 3TH 3aIIUTHBIC

HUCIIBITATC/IbHBIX

(YHKIIUH, YTOOBI IPEJOXPAHUTD UCIIBITY-
€MO€e YyCTPOHCTBO.

3awuTa oT neperpyskm
no HanpsikeHuro (OVP)

OVP — 3T0 yCTAaHOBJIECHHOE 3HAYECHUE B
BOJIBTAX, IPEAHA3HAYECHHOE JIUIS 3A1IUTHI
HCIIBITYEMOI'O YCTPOUCTBA OT YPE3MEPHO-
1o HanpspkeHu:A. Korja 3HagyeHue BbIXO/I-
HOT'O HANPSDKEHUSI HCTOYHHKA ITUTa-
HHUA NIPeBbICUT OVP, 32111 Ta BBIKIIOYUT
BBIXO/I.

®ynknusa OVP Bcerga Brirodena. Kor-
12 ICTOYHUKHU ITUTAHUSA OTTPYKAIOTCA C
($pabpuxy, 3Hauenue OVP 06bIYHO yCTa-

15.0005 V
0.0 mA

Puc. 8. Manenb NCTOYHMKA NUTAHMA

HOBJICHO CYHIECTBEHHO BBIIIE MAaKCHU-
MaJIBHOTO HOMHHAJIBHOT'O BBIXOJHOTO
3HA4YECHHUA UCTOYHHUKA nuTaHusA. Cieny-
€T YCTAHOBUTD HAIIPSDKEHHE CPadaThI-
BaHusd OVP goCTaToOuyHO HHU3KHUM JIJISI
3aIUTHl UCIIBITYEMOI'O YCTPOMCTBA OT
YPE3MEPHOI'O HANPSKEHHUA, HO JOCTA-
TOYHO BBICOKHUM, YTOOBI IPEJOTBPATUTH
CJIy4afiHOE CpabaThIBAHUE BCJIE/ICTBHE
HOPMAaJbHBIX (DIYKTYaIIUHA BBIXOJHOI'O
HanpspKkeHUs. GIIyKTyaluu MOTYT IOSIB-
JATBCA BO BPEMs IIEPEXOJIHBIX COCTOA-
HHUH BBIXO/I4, TAKUX KaK U3MEHEHUS TOKA
Harpy3KH.

IIpenynpexaeHue: Ha OOJIBIIUMHCTBE
MCTOYHHUKOB ntutanus OVP pearupyer Ha
HAMPSKEHHE HA BBIXOJHBIX Pa3bEéMax, a
HE HA pa3bEMax, IPEAHA3HAYCHHBIX JJIA
usMepeHu. IIpu HCIIOIb30BAHUU YETHI-
PEXTIPOBOHOTIO MOAKIIOYEHUS CIIEAyET
3aIIPOrpaMMHUPOBATh 3HAYECHUE HAIIP-
KeHust cpabareiBanust OVP Ha nocra-
TOYHO BBICOKOM YPOBHE, UTOOBI O6ecIIe-
YUTD [TAJICHUE HAIIPSDKEHU Ha BBIBOJAX
JUIA IOAKIIOYEHUS HATPY3KH.

Cxempl OVP MoOryr pearuposarb Ha
COCTOSIHUE TIEPETPY3KHU 1O HANIPSIKEHUIO
B T€YEHUE MUKPOCEKYH/I, OJJTHAKO IIOHU-
KEHHE CAMOTO BBIXOJJHOI'O HAIIPSKECHUA
3aiiMET OosIblIE BpeMeHHU. Bpemsi, He0O-
XOJIUMOE /11 OTKIIOYEHUS BBIXO/ 4, 3ABU-
CUT OT CHOCOOHOCTH UCTOYHHUKA MHUTA-
HUS K OBICTPOMY CHMZKEHHIO HAIIPsLKe-
HH U HAIPY3KH, KOTOPasi NOAKIIOYEHA
K BBIXO/TY.

HexkoTopple HWCTOYHUKH ITUTAHUA
HMEIOT OAHOONIEPAITMOHHBIN THPHUCTOP,
BKJIIOYEHHBIN ITAPAJUICIBHO BBIXOJY U
OTKPBIBAIOIIUIICA, KOIJA IEPEKIIOYACT-
¢s1 OVP, 4TO CHIIKAET HANIPSOKEHUE I'Opas-
710 OBICTpEE.

3awumTa oT neperpy3ku no Toky (OCP)

BOJIBIINMHCTBO HUCTOYHUKOB IIHUTAHUA
UMEET YCTaHOBKy BBIXO/JHOI'O Hanpme—
HHUS MU YCTAHOBKY IIpE€Jesia CHJIbI TOKA.
VcraHOBKa IIpEJesa CHIbl TOKA OIpe-

JIEJSIET 3HAYEHHUE B aMIIEpaX, IIPU KOTO-
POM HMCTOYHUK ITUTAHUS OYJET IPEAOT-
BpPalIaTh IIPOTEKAHHUE ITEKTPUUECKOIO
TOKA CJUIIKOM OOJIBIION CHiIbl. Takoit
pexum crabuimsanuu Toka (CC) pery-
JIUPYET BBIXO/THOE 3HAYEHHUE CHJIBI TOKA
TaK, YTOOBI OHA ObLIA paBHA IIPEJEIIb-
HOMY 3HA4YE€HHUIO TOKA, HO HE OTK/IIOYaeT
BBIXO/I — HAIIPOTUB, HAIIPSDKEHUE YMEHb-
IIAETCSI HUKE YCTAHOBJIEHHOT'O 3HAYEHUS,
M UCTOYHUK ITUTAHUS IIPOJIOJLKAET reHe-
pHUPOBATH TOK B COOTBETCTBUH C YCTAHOB-
KaMU IIpeJiesa Ay PeXXKuMa CTaOIN3auu
110 TOKY.

DYHKIUS 3AIUTHL OT IEPETPY3KHU 11O
TOKY BBIKJIIOUAET BBIXOJI, YTOOBI IIPE/I-
OTBPATUTH NOCTYIZIEHUE U3OBITOYHOI'O
JTEKTPUYECKOI'O TOKA B HCIIBITYyEMOE
YCTPOHCTBO. OrpaHHM4YEHHE TOKA CJIe-
JIYE€T YCTAHOBUTH JOCTATOYHO HU3KHUM,
4TOOBI 3AUTUTH HCIBITYyEMOE YCTPOH-
CTBO OT U30BITOYHOIO TOKA, HO JOCTa-
TOYHO BBICOKUM, YTOOBI IPEAOTBPATUTH
CJIy4arHOE IIEPEKTIOYEHHE BCIEACTBHUE
HOPMAJIBbHBIX (PIYKTYAIIUH BBIXOHOI'O
TOKA, KOTOPBIE MOTYT UMETH MECTO BO
BpeMs IEPEXO/THBIX COCTOSHUH BBIXO-
J1a, HAIIPUMEDP IIPU U3MEHEHUU 3HAYECHUS
HAINpsDKEHUs Ha BeIxoze. Korpa ucrou-
HUK ODUTAHUS IIOCTABISIETCS C (hadbpUKH,
3aIIUTA OT IIEPETPY3KHU 110 TOKY BBIKIIO-
4eHa.

Ha pucyHke 8 npejcrasicHa IIaHEb
HCTOYHHUKA ITATAHUS, ITOKA3bIBAIONIAs
3aIIUTY OT IEPErPY3KHU 110 HAIIPSKEHUIO
(OV), neperpysku 110 Toky (OC), pexu-
MBI cTabwin3anuu Hanpspkenus (CV) u
crabrwinzanuu Toka (CV).

CylecTByeT MHEHHUE, YTO €C/IH YCTa-
HOBJIEHO COCTOSIHHE BBIKJIIOYEHUS BBIXO-
14, TO BBIXOJl UICTOYHHUKA MUTAHUS I1OJI-
HOCTBIO PAa30MKHYT, OJJHAKO 3TO HE BCET-
aa BepHO. B cocrossHun «OTKIIOYEHO»
BBIXO/IHOY UMIIE/IAHC OYI€T PA3TUUYHBIM
JUISL Pa3HBIX MOJEJICH; OH TAaKXKE MOXKET
3aBHUCETh OT OIIIUH, YCTAHOBJICHHBIX B
HCTOYHHUKE TUTaHUA. COCTOSIHUE «BBIXO/T
OTKIIOYEH» OOBIYHO YCTAHABIUBAET HYJIE-

WWW.SOEL.RU

COBPEMEHHAA SJTEKTPOHVKA ¢ Ne 4 2018



VCTO4HMK nuTaHNs

NcTo4nmnk nutaHns

offe

T §o—o—

Wenbityemoe
YCTPOWCTBO

offe

3awnTHblil OunbTpbI BbIxogHOW  BHYTpeHHMe
00paTHbI  paauonomex/ KOHAEHCATOP BbIXOAHbIE
anoa 3alTa ot pene
3N1eKTPOCTATUYECKOrO
paspsifa

Puc. 9. UcTOYHUK NUTAHNSA C BHYTPEHHUMM pene, pacnonoXeHHbIMU

Ha BbiXope

BbI€ 3HAYECHUA BBIXOJTHOT'O HAIIPSKEHUSA

M TOKA, a4 TAKKE OTKIIOYAET BHYTPEHHHUE

CX€MBbI I'€HEpPALUU MOIIHOCTH. Tem He

MEHEE ITH YCTAHOBKU HE I'APAHTUPYIOT,

YTO TOK IIEPECTAHET T€Yb B UCIIBITYEMOE

ycrporcTBo (MY) min U3 HEro, Kak eCimu

OBl BBIXO/JHBIE KJIEMMBI ObLITH (PU3UYECKU

OTCOeAUHEHDBI OT 1Y.

Korga BBIXOJ HMCTOYHHKA ITHUTAHUA
OTKJIIOYEH, HO HE PA3OMKHYT, Ha TECTUPO-
BaHue Y MOTyT HEOIArOIIPUATHO IIOBJIU-
AT CJIEAYIOIIHE IIPUYUHBI:

e NV copepKuT UCTOYHUK SHEPIUU, KO-
TOPBIN HOAKIIOUEH HEITIOCPEACTBEHHO
K BBIXO/y HCTOYHHKA ITUTAHW;

e NV copepKuT UCTOYHUK SHEPIUU, KO-
TOPBIN IIOAKIIOYEH K BBIXOAY HCTOYHHU-
Ka IUTAHUS B KOH(PUTYPAITUH C 00paT-
HOM IIOJIIPHOCTBIO;

o MY 49yBCTBUTENBHO K M3JIHUIIHENH EM-
KOCTHOMH Harpy3Ke;

o MY upuBOIUT K UBMEHEHUAM HAIIPsDKE-
HM HA BBIXO/I€ UCTOYHUKA TUTAHHUA.
Hexkoropeie MOAeIM  HCTOYHHKOB

IUTAHUA HUMEIOT OIIUIO BHYTPEHHETO

BBIXOJTHOT'O PeJie, KOTOPOE MOKET IOJI-

HOCTBIO OTCOEAUHATDH BBIXOJ] HCTOYHHU-

Ka nuTanus ot Y. Pene, mokazaHHOE HA

PHUCYHKE 9, OTKPBIBAETCS, KOTJ[A I10Ib30-

BaTE/JIb MCIIOJIb3YET YCTAHOBKY «BBIXOJ

OTKIIOYEH», U ITOJTHOCTBHIO OCTAHABIH-

Ba€T MPOTEKAHUE IJIEKTPUIECKOI'O TOKA

B V. Ho paxxke ecim onnus pee IIpu-

CYTCTBYET, OTIEJIbHBIE MOJEIU MOTIYT

HMETb BBIXOJHBIE KOHJIEHCATOPHI WU

1enyu ¢ EMKOCTHOU CBA3bIO, COCAUHSIO-

IMI€ BBIXO/JHBIE KJIEMMBI C 3a3€MJICHUEM

IIACCH BCJIEICTBUE PACIIOIOXKEHUA peie —

TaKUM OOpa3oM, IV B 3TOM cirydae 6yger

BCE e MOAKIIOYEHO K 3TUM KOMIIOHEH-

TaM (cMm. puc. 10).

IIpyu NCIIONIB30BAHUH KPUTUYECKH BAXK-
HBIX IIPWIOKEHUH, I7I€ TPEOYETCS IIOJTHOE
orcoeguHeHne MY oT BbIXOa HCTOYHU-
Ka OUTAHUS, CJIEAYET OOPATUTHCS K IIPO-
U3BOJUTEIIO UCTOYHHUKA ITUTAHUSA, YTO-
OBl BBISICHUTD, CYIIECTBYET JIU OIIIHS PEJIE,

T

Vcnbityemoe
YCTPOIICTBO

3awwtHblit BHYTPeHHNE PuUnbTpbI

BbixoaHoim

00paTHbIN  BbIXOAHBIE PagMonomMex/ KoHaeHcatop

anog pene
an

pa:

3alluTa ot
eKTPOCTATMYECKOr0
3psina

Puc. 10. UCTO4HUK NUTAHUA C BHYTPEHHUMU pene 1 APYruMu KOMNOHEHTaMu,

BCTPOEHHbIMK B Lienb BbIX0oAa

Bbi6opka namepenus
(To4Ka)
3anyck

<«—— |HTepBan BpemMeHn Mexay BblI6opkamn

3axsata

= BpemeHHoI1 MHTepBan x (Konu4ecTBo BbI6OPOK —1)

Bpems

Puc. 11. iurutaiizep, npeo6pa3yrowmnii aHanoroBblii CUrHaN B TOYKM AAHHBIX C NOMOLLbIO BbIGOPKM

006€eCneYnBAIOINIAsI [TOJTHOE OTKIIOUCHHUE.

Eciu Takast KOH(Urypaust HeJJOCTyIIHA,

BO3MOZKHO, CJIEAYET IIPEYCMOTPETH COO-

CTBEHHBIE BHEIIIHHE PEJIE ISl OTKII0Ye-

HHS BBIXO/A.
HepgocrarkamMmu  KOHUIYpAUU  C

BHEIIHUM PEJIE SIBJISIIOTCS JOIIOJHUTEb-

Has1 CTOUMOCTbD U YCJIOXKHEHHE UCHBITA-

TEJIbHOH YCTAHOBKH, 4 TAKXKE HEOOXOU-

MOCTbH B JIOIIOJIHUTETBHOM IIPOCTPAHCTBE.

B 3TOM Citydyae HEOOXOIUMO IIPEyCMO-

TPETH Pejie, COEUHUTH IPOBO/A OT BbIXO-

/14 UICTOYHHUKA [ITUTAHUS C PEJIE, A TAKKE

YCTAHOBHUTD CPE/ICTBA YIIPABIECHUS PEJIE.

Kpome TOro, 60jmee CI0KHOH MOKET

0OKa3aTbCsI CHHXPOHU3AIUS OTKPBITHS

U 3aKPBITHSI BHEIIHUX PEJIE C IPYTHUMHU

COOBITHUSIMH, CBSI3AHHBIMH C JIEKTPOIIH-

TAHUEM.

BcrpoeHHble pesie OTKIIOYEHUS BBIXO-
/14, €CJTA TAKOBBIE JOCTYITHBL, IAI0T CJIEY-
IOIIIYE IIPEUMYIIECTBA IO CPABHEHHUIO C
BHEIIHHUMH peJie:
® IIPOCTOTA;
® YIIPOIIEHUE MOHTAXKA;
® OTCYTCTBHE CXEMBI YIIPABICHHUS BHEII-

HUM pEJeE;
® KOHOMUS MECTQ;

@ JIy4IlIasi BCTPOEHHAs CHUHXPOHU3AIIUS
OTKPBITHS/3AKPBITHS PeJIE C IPYTUMU
COOBITHSIMH, 3ABUCSIIUMHU OT JIEKTPO-
ITHTAHH;

® OTKPBITHE PeJIe IIPU HACTYIUIEHUH CO-
CTOSIHUSI OTKA32a, HAIIPUMED [IePerpys-
KU 110 HAIIPSDKEHUIO WIN TOKY.

B TO Bpems KaK GOJIBIINHCTBO UCTOY-
HHUKOB IIMTAHUA MOI'YT U3MEPATD yCTAHO-
BHUBIIHECH 3HAYEHUSA HAIIPSKEHUA U CHJIbI
TOKa Y, HEKOTOPBIE MOTYT TAKKE U3MeE-
pPATh JMHAMHYECKHE 3HAYEHHSA HAIIPs-
JKE€HHS U TOKA. TaKke UCTOYHUKU UMEIOT
BCTPOEHHDBINA JUIHTAN3ED.

OOBIYHO JUTHTAU3EPBI UCIIOIb3YIOTCS
IIPU COOPE JAHHBIX JI/IA 3aXBATA U XpaHe-
HUS AHAJIOI'OBBIX CUTHAI0B. Kak u ociui-
sorpad, KOTOPBIH UCIIOIb3YET JUTUTAN-
3€ep /11 OTOOPAKEHUS AHAJIOIOBOTI'O CHUT-
HaJ14, IPUCYTCTBYIOIIETO HA OJHOM U3 €T'0
BXO/I0B, BCTPOCHHBII JTUTUTAN3EP UCTOY-
HMKA IIMTAHUA 3aXBATBIBAET JUHAMUYE-
CKHE CUT'HAJIbl HAIIPSOKEHM M TOKA, CO3-
JIaBAEMBIE HA €I'0 BBIXO/IE.

OcHOBbI pa6oTbl Aururansepa

Ha pucynke 11 nokasan Jururamnsep,
IPEOOPA3YIOIIHI AHAJIOTOBBIF CUT'HATI B
HA60p TOYEK JJaHHBIX. [To curHazy 3amy-
CKa JJUTUTAN3€EP 3aXBATHIBAET BBIOOPKU
U3MEPEHUH U COXPAHIET UX B Oydepe.
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Nmnynbebl Toka Nnpy nepepave

__|/

VN

Tok B [‘.'ﬂ[:fliﬂﬂuh npuéma

500 mA/ pen.
2 mc/pen.

1

Puc. 12. Oto6paxenue noTpe6nenns Toka ¢ NOMOLLbIO NPOrPaMMHOr0 06ecne4yeHns, MCNONb3YHOLIEro
BCTPOEHHbIIi AUrUTa3ep NCTOYHNKA NUTAHUSA ANSA 3aXBaTa AaHHbIX

3arnyck Bpems BbiaepxKM
CHS | i

D 2 3 4 5

P = ==
WarNe 0 1 2 & 4
j+— tepauus 1

Mtepaums 2 —

H1cno noBTopeHnit = 2

Puc. 13. MocnenoBarenbHOCTb OTAENbLHO 3aNPOrpaMMUPOBAHHBIX WAroB HaNPSXKEHNs (MK CUNbI TOKa),

WHULUMPOBAHHAA C NOMOLLLI0 CUrHana 3anycka

Korga ocylecTBIsAI0TCI U3MEPEHHUS C
HCIIOJIb30BAHUEM AU CKPETU3ALINH, MOXK-
HO YCTaHOBUTD JBA U3 CJIEAYIOIIUX TPEX
apaMeTpoOB:

1. BpeMeHHOM HHTEPBAJI — BPEMS MEXAY

BBIOOPKAMU.

2. KommuecTBO BBIOGOPOK — IIOJTHOE YHCTIO

BBIOOPOK, KOTOPOE TPEOYETCS 3aXBATUTD.
3. BpeMs: 3axBaTa — IIOJIHOE BPEMH, B Te-

YEeHHE KOTOPOI'o TPEOYETCsA 3aXBAThI-

BATb BBIOOPKU.

Korga nBa mapaMmerpa 3aJaHbl, I1apa-
MeTp OyIeT ONPENEeIATbCA CACHYIOINM
paBeHCcTBOM: BpeMms 3axBata = BpeMeHHOI
uHTepBas x (KommaecTBo BBIOOPOK —1).

ITOXOXKHUM OOPA30M BCTPOECHHBIN JUTH-
TaU3ep UCTOYHHUKA IIUTAHUSA MOXKET ObITD
CKOH(UTYPUPOBAH HA 3aIIyCK U 3aXBaT
CUTHAJIOB HAIIPSPKEHUS U TOKA HCTOYHU-
Ka. Jururaisep HCTOYHHUKA OyJeT CoXpa-
HSTHh TOYKHU /IAHHBIX CUT'HAIa B Oydep
OTCY€TOB. II0Ib30BATEIb MOXKET U3BJICYb
3TH JAHHBIE U UCIIOIb30BATD JTI000€ CTaH-
JapTHOE IIPOrPaMMHOE OO€CIIeYECHHE IS
aHanMm3a. Taxke MOXKHO HCIOJIb30BATb
COOCTBEHHYIO IIPOrPAMMYy WJIN JOCTYII-
HO€ IPOrpaMMHOE OOGecCIedYeHue [
U3MEPEHUA ITAPAMETPOB YCTPOUCTB, YTO-
OBl JIEIKO BU3YyAJIU3UPOBATDH PE3YJIbTATHI
BO BpeMeHHdﬁ obactu (IIPOCMOTP KaAK
Ha ocuwuiorpage miu B cucreme c6o-

Pa JAHHBIX) WIN IPOBECTU CTATUCTHYEC-
CKHH aHAJIU3.

Mpumep NpUMeHeHUa AUrutansepa
Ecii MCTOYHUK MHUTAHUA HCIOJIb3Y-
€TCsI BMECTO 6aTapeu, MOKHO I10JIy4aThb
JUHAMUYECKYIO HH(pOPpMALIUIO 00 3JIEK-
TPHYECKOM TOKE, KOTOPBIA T€YET B MV,
4TO O3BOJIAET IIPOCAECAUTD IIOTPEOICHUE
TOKa 6aTapeeit Y. biiarogaps 3ToMy MOX-
HO BHECTH COOTBETCTBYIOIIUE KOPPEKTU-
POBKHU B IPOEKT, YTOOBI OIITUMU3UPOBATD
YIIpaBjaeHue neKTponuTanuem UV B ipo-
LIECCE PA3IMYHBIX PEKMMOB €I'0 paGOTHL.
Ha pucynke 12 nipescrasieH 06pasels
CUT'HAJI4, IOJyY€HHBIU IIPU IOTPEOGIECHUN
TOKa MOOWIBHBIM TeI€(POHOM C IIOMO-
LIBIO BBIXOJHOTO IMTUTANI3€PA HCTOYHHUKA
IMUTAHUA U IPOIPAMMHOIO OOECIIEYEHMUS.
IIpu HCHONB30BAHUU IMPOIPAMMHOIO
obecrieyeHs 3aXBaYCHHBIE JaHHBIE I'Pa-
(PUYECKH OTOGPAKAIOTCH BO BPEMEHHOM
00J1aCTU TAK K€, KaK OCILIIorpad oro-
Opaxkaer curHal. Ha rpauke pasjmaumMbl
COCTOAHUS OKUIAHUA, IPUEMA U TIepesa-
4n. KOHEYHO, MOKHO aHAIM3UPOBATD JUC-
KPETU3HUPOBAHHBIC JAHHBIC U IPYTUMH CIIO-
COOaMU: C UCIIOJIb30BAHUEM HHTEpderica
muHbL, Hannpumep USB, LAN wiu GPIB, iy
3aXBaTa U BBIGOPKHU JUCKPETU3UPOBAHH-
HOH HH(OPMALIUK O CUTHAIE. BbIGpan-

HbIC TAHHBIC MOT'YT BO3BPAIIATHCA KAK CKA-
JIAPHOEC 3HAYCHHE, KOTOPOE BBIYHUC/IACTCA
HNCTOYHHUKOM IIUTAHHSA B BUIC €ANHCTBCH-
HOI'0 9YHuQiIa, INOJIY4€CHHOTI'O MMOCPEACTBOM
YCPEAHCHUA JAHHBIX, LI KAK MACCUB 3HA-
YeHUI. MOXKHO TAKKE 3aXBATHIBATD JaH-
HbIC, IIPCAMICCTBYIONNE WIH CICOYIOIIUE
32 COOBITHEM 3aITyCKa, U3MCHAA 3a0CPK-
Ky 3aITyCKa I 3aXBATAa CUTHAIIOB, TAKUX
KaK IIHKOBOC HOTp€6JICHI/IC TOKA BO BpEMsA
HCIBITAHUI ITYCKOBOI'O TOKA.

OOBIYHO HUCTOYHUKHU IIUTAHUA IIPHU-
MEHSAIOTCA VI IOJAYN HAIPSDKEHUA C
IIOCTOSIHHBIM 3HA4YE€HHEM HA IIeIIH ITUTA-
HMSA UCIIBITYEMOTO YCTPOHUCTBA. OJHAKO
JUIs1 60J1€€ CJIOKHBIX MIPUIOKEHUH MOXKET
TPe6GOBATHCSA U3MEHAIONIEECS BO BpEMe-
HM HalIpspKeHHe (WIN TOK). COBpeMEH-
HbI€ UCTOYHUKHU ITUTAHUA MOTYT JIETKO
CIIPAaBUTBCA C 0OCUMMU 335a9aMHU, UCIIOJIb-
3ysl pEKUM CBUIIMPOBAHUSA IO CIIUCKY B
IIPWIOKEHUAX, JUIS1 KOTOPBIX XapaKTep-
HBI U3MEHEHUS BO BDEMEHU.

Pexum pa6oTbi no cnucky LIST
B OOBIYHOI CHUTYyallMH MOKHO 3aIIpO-
rpamMmMupoBathb [1K 1y11 nsMenenus Harps-
JKEHHS Ha BbIXO/JE UCTOYHHMKA IIMTAHMUSA B
TEYEHHUE JUCKPETHBIX IIEPHOAOB BDEMEHMU.
B aTOM Ci1ygae mosib30BaTENbCKAS IIPOIPAM-
Ma YIIPAaB/IHAET IIEPEXOAAMH MEXKIY 3HAUE-
HUAMU HANIPSDKEHUS, TI03BOJISA IIPOBOANTD
TecTupoBanue MY B pa3IMIHBIX yCIOBHSAX.
Pexxum pa6oThl 1O criucKy LIST no3Bo-
JIAET TEHEPUPOBATD TAKHE IIOC/IENOBATEb-
HOCTH HAIIPSDKEHUI 1 CHHXPOHH3UPOBATD
X C BHYTPEHHUMHU WIN BHCIIHUMHU CHUT-
HaJIaMU 6€3 UCIOIb30BAHMUs KOMIIBIOTE-
pa. st 3TOro HEOH6XOUMO YCTAHOBHUTD
pas3genbHO  IIPOrpaMMHUpPYEMbBbIE  IIATH
HAIIPSDKEHUA (MM CHJIBI TOKA), 4 TAKXKE
COOTBETCTBYIOLIYIO JJIMTE/IbHOCTD 1Iara.
ITociie yCTaHOBKHU JUTUTEIbHOCTH JJIS KAXK-
JIOTO 1Iara CJIEAYET 3aIlyCTUTh CITMCOK Ha
MCIIOJIHEHHE HENIOCPEACTBEHHO HA UCTOY-
HUKE IUTAHUA. MOXKHO HACTPOUTD HCTOY-
HUK ITMTAHUA VI IIEPEXOA HA CIIENYIO-
1WA 1A HA OCHOBE BPEMEH BBIJIEPIKKH
WM CUTHAIOB 3a11yCKa. CIIMCOK MOKET
OBITh 3aIIPOI'PAMMHUPOBAH HA IIOBTOPEHUE
OJIH WUJIN HECKOJIBKO pa3 (CM. puc. 13).
LI co3laHus CIMCKAa HEOOXOAHMO
YCTAHOBUTD CJIEAYIOIIHE IIAPAMETPDIL:
® OJMH WM 60JIe€ MAroB HAIPSIKCHUA
WJIA CUJIBI TOKA — OIIPEJEIEHHDIE 3HA-
YEHUS HAIIPSDKEHUA WU CUJIBI TOK3;
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® BpEMEHA BBIICPKKH — JUIMTEIBHOCTD,
CBSI3aHHAS C KAXK/IBIM IIATOM HAaIIpsi-
SKEHUSI WIH CHJIBI TOKZ;

® YHCJIO IIOBTOPEHHH — HEOOXOMMOE KO-
JIMYECTBO IIOBTOPEHUI CITHCKA.

flBa cnoco6a NnpuMeHeHUA peXxuma

pa6oTbi no cnucky LIST

ANS UCNbITaHUNA
PexxuM pa6oThl 110 criucKy LIST B ucrou-

HUKE IITUTAHUSA MOKET OBITh 3(P(PEKTUB-

HBIM UHCTPYMEHTOM [JI 3aITyCKa JBYX

THUIIOB UCIIBITAHUL:

1. TecTupOBaHHUE IIOCAELOBATEILHOCTBIO
HAIPSDKEHUH — UCIIBITAHUE, IIPU KOTO-
POM U3MEPEHUS OCYHIECTBIIAIOTCA B TO
BpeM:, KOTJ|a 3a/IaHHbIC 3HAUCHUA Ha-
NPSOKEHNA BO3JEUCTBYIOT HA Y.

2. TecrupoOBaHUE HANPSDKEHUEM IIPOU3-
BOJIBHOH (DOPMBI — HCIIBITAHUE, IIPU KO-
TOPOM U3MEPEHUSA OCYLIECTB/IAIOTCA B TO
BpEM:, KOIZIa CUTHAJI HAIIPSDKEHUS IIPO-
HU3BOJIBHOH (DOPMBI BO3ICUCTBYeT HA Y.
B 060ux cirygasx co3gaércs Mocae10Ba-

TEJIbHOCTD IIATOB HAIIPsDKEHUA. B iepsom

CJIy4ae UMEETCSI HECKOJIBKO YPOBHEH yCTa-

HOBHBIIETI'OCS HAIIPSZKEHUSA, BO BTOPOM —

HEIIPEPBIBHO U3MEHSIOMMNICS IPO(MHIb

HanpspkeHusA. O6a UCHBITAHUSA OOBIYHO

IPUMEHAIOTCA IIPU TeCcTUpoBaHuu NV

Ha 3dTane pazpaborku. Cleayer y4UuTbl-

BaTb, YTO UCTOYHHUK IIUTAHUSA IIOCTOSH-

HOI'O TOKa UMEET OIPAHUYEHUS 110 I10JI0-

Ce IIPOITYCKAHMA U OOBIYHO MOJKET I'€He-

PHPOBATb CUTHAJIBI HAIIPSDKEHUSA TOJIBKO

C 9aCTOTOMH [JI0 JECATKOB Krutorepil. Kpome

TOT'0, GOJIBITUHCTBO UCTOYHUKOB IIUTAHUA

SIBJISIIOTCSL YHUIIOJIIPHBIMH YCTPOMCTBA-

MU, KOTOPBIE CO3JAI0T TOJIBKO IIOTOXKH-

TEJIbHbIC 3HAYCHUS HATIPSKCHUS.

WUcnonb3oBaHue peXxuma pa6oTbl
no cnucky LIST

Pexxum pa6oTsl 1O ciiucKy LIST moxxer
HCIIOIb30BATHCA I TECTUPOBAHUSA aBTO-
MOOMJIBHBIX AJICKTPOHHBIX CUCTEM.

Bo Bpems 3a11yCcKa JBUTATE s BHYTPCHHE-
T'O CrOPAHMUSL, TAKKE U3BECTHOI'O KAK XOJIO/-
HBIH ITyCK, ypPOBEHb HAIIPSDKEHMA 6aTapen
CYIIECTBEHHO IaJa€T U3-32 IOTPEOICHUA
OI'POMHOTI'O KOJTMYECTBA TOKA AJIEKTPOMO-
TOPOM cTapré€pa (cM. puc. 14). Kak Toib-
KO JIBUT'ATEJIb 3AITyCKACTCS, CATHAJI HATIPSI-
JKEHUA 6aTaped CTAHOBUTCSA IUIOCKUM U
JOCTUTA€T OKOHYATEILHOT'O YPOBHS IIOCTIE
BBIK/IIOYEHUSA IEKTPUIECKOIO CTapTEPA.

MOKHO BBECTH YIIPOIIEHHYIO ITIOCIEI0-
BATEJIBHOCTD, IPUBEIEHHYIO B TA0IULIE 4,
B CIIMCOK, 9YTOOBI OCyII€CTBUTDH UCIIbITA-
HU yIIPABJIAIOMIErO 6JI0Ka aBTOMOOWIIb-
HOM 3JIEKTPOHHOM CUCTEMBI HA TAIIE PA3-
PaGoOTKU (MMHUTHPOBATD IIEPEXO/IBI MEXK-
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Puc. 14. Mpothunb Hanps)xeHns B 6OpPTOBO CETU aBTOMOGMNSA Npyu XONOAHOM NYCKe ABUraTens,

NpeAcTaBneHHbl CAUCKOM Waros

AY YPOBHAMH HAIIPSKECHHA C IIOMOUIBIO
JOITOJTHUTEIbHBIX ]J_IaI‘OB). Takoe uCHbI-
TAHHUE ITIO3BOJIIET Y6CHI/ITBCH, Y9TO aBTOMO-
OMIbHAS JICKTPOHHUKA UMECT JOCTATOY-
HYIO YCTOfI‘{I/IBOCTb KII€PEXOAHBIM ITOME-
XaM I10 I ECITH ITHTAHMA. Pexum p216OT])I 10
crucky LIST ciieryeT uCnoab30BaTh TAKUM
CIIOCOOOM B CJIy4asiX, KOTJJa HEOOXOITUMO
MPHUWIOKUTH U3MECHAIOIICECA BO BPDEMECHU
HanpsoKeHnue K Y.

IIpu
CTOHMKH BBIOOP KOMIIOHOBKHM KOHTPOJIb-

IVIAHUPOBAHUHU  OPUOGOPHOM
HO-U3MEPUTEIIbHOM AIIIAPATYPBI MOXKET
OKa3aTbCs JOCTATOYHO CJIOXKHOM 3a1a-
4geil. be3onmacHoCTh, HaIEXKHOCTD U IIPO-
U3BOJIUTEIBHOCTD — BOT JIUIIIb YACTh U3
MHOKECTBA TPEOOBAHUI, BIUSIONNX HA
BBIOOD.

IIpu pa3MemEeHNH HCTOYHUKA ITUTAHUS
HOCTOSIHHOT'O TOKA B CTOHKE CJIEAYET IIPU-
HSTh BO BHUMAaHHE CJIEAYIONIUE COOOpa-
JKEHUST:
® BEC JIOJDKEH OBITh pacIpeie/IEH JOILK-

HBIM 00OPa30M, UTOOBI U30€XKATh HEY-

CTOUYHUBOCTH CTOUKH;
® JJOJDKEH OBITh OOECIIEYEH COOTBETCTBY-

FOIIM TO/IBOJ] MOIITHOCTH OT CETH IU-

TAHUS IEPEMEHHOTI'O TOKA, YTOOBI U30€-

2KATh YPE3MEPHOTO NOTPEOIEHUS TOKA;

Mnoxo
cbanaHcupoBaHHas
ucnbiTaTenbHas
CUCTEMA C TAXENOH
BEPXHEi YacTbio

[epeaHss
CTOpPOHa
CTOMKN

i
=

Ta6nuua 4. Cnucok, ncnonb3ayrowmiica
ANS cCUMYNALUK NPothunsa HanpsKeHus
B GOpTOBOIA CETU aBTOMOOMNSA NpU NyCKe ABUraTens

War YposeHb 3Havenue Bpems
HanpsXXeHns | HanpsXewus, B | BblAEPXKM, MC

0 (U 8 300

1 Uirocx 12 500

2 Upons 14 400

e cienyer ob6ecneyuTb JOJDKHBIA KOH-
TPOJIb HAI'PEBA BO U30EKAHUE CIIUIII-
KOM BBICOKHX TEMIIEPATYD;

® pa3MemaTh IIPUOGOPHI HEOOXOIUMO Ta-
KHUM 00pa30oM, YTOObI MUHUMHU3UPOBATH
BJIMSTHUE MATHUTHOTO I1OJIS;

® IIPOKIAJBIBATH IIPOBOJA CAECAYET TAKUM
06pa3oM, 4TOObI MUHUMHU3UPOBATD Ha-
B€JEHHDBIE U U3/Ty4EHHDBIE IIOMEXH.

PacnpepeneHue Beca

Kax npaBwio, ICTOYHHUK ITUTAHUSI SIBJISI-
€TCsI OTHUM U3 CAMBIX TSDKETBIX TPUOOPOB
B CTOHKE, [I09TOMY €I'0 CJIEAYET MOHTUPO-
BATh B HIDKHEW €€ 4aCTH, YTOOBI TOHU3UTD
LEHTP TSLKECTH U, CJI€OBATEIBHO, YMEHb-
IIUTH PUCK OIIPOKU/IBIBAHUSA (CM. pHUC. 15).

Moasoa NUTaHUA OT CeTH
nepemMeHHOoro Toka

IIpu BBIGOpPE CEYEHUS IMOJBOJISIIETO
CETEeBOro Kabesis CJIEyeT UCIIONb30BATh
MAaKCHUMAIbHbIC HOMHUHA/IbHbBIC 3HAYCHHS

NepenHss
CTOpOHa
CTOVKN

|l

Xopotwo c6anaHcupoBanHas
ucnbiTaTeNbHas cucTema

C HU3KOPACNONOXEHHbIM
LIEHTPOM TAXKECTH

Puc. 15. Pa3meLueHne MCTOYHUKA NUTAHUA B NPUGOPHOI CTONKE (BUA COOKY)
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CHJIBI TOKA KAXK/I0I'0 IPUOOPA B CTOMKE,
4TOOBI OOECIEYUTh COOTBETCTBYIOIIUU
HOJIBOJl IUTAHUSA OT CETU IE€PEMEHHO-
I'0 TOKA K CTOVKe. BOJIBIIMHCTBO IIPUOO-
POB IOTPEGISIET OTHOCUTENBHO IIOCTOSIH-
HOE KOJIMYECTBO TOKA, OJHAKO ITO/IBO/IH-
MBI IEPEMEHHBIN TOK MEHAETCSA BMECTE
C BBIXOJHOM HAI'PY3KOM UCTOYHHKA ITUTA-
HUsg. ECiM MaxkcUMaibHasA OXXUJaeMasi
BBIXO/IHASI HArpy3Ka HCTOYHUKA ITHUTA-
HUs 3apaHee HEU3BECTHA, CJIeAyeT IUIa-
HHUPOBATh HAUXY/IIINI BAPUAHT, UCIIOJIb-
3ys1 MAKCUMA/IbHOE HOMUHAJIBHOE 3HAYE-
HHE BXOJJHOI'O TOKA UICTOYHUKA ITUTAHUSL.

KoHTponb Harpesa

OOBIYHO HCTOYHUKH ITUTAHUS HMeE-
IOT BCTPOEHHBIE BEHTWISTOPBI OXJIAXKIE-
HHA. HpI/I MOHTA>KE€ MCTOYHHKA ITUTAHUA
B CTOIKY CJIETyeT yOeJUTBCS, UTO UMEETCS
JIOCTATOYHO IIPOCTPAHCTBA I IIPUTOKA U

BBIITYCKA OTPA6OTAHHOIO Bo3ayxa. Ciexny-
€T JIeP’KaTh YyBCTBUTEIbHBIE K TEMIIEPATY-
pe NpUOOPEI, HAIIPUMED MYIBTUMETPHI, HA
JIOCTATOYHOM YHAJIEHUU OT HCTOYHHUKOB
ITUTAHUS, IIOCKOJIBKY BBICOKHE TEMIIEPa-
TYPBI MOT'YT OKA32Th OTPHIIATEIHBHOE BO3-
JIEICTBHE HA TIOKA3aHUS TAKHX IIPHGOPOB.

BnusiHue MarHUTHOrO Nons
JKK-IUCIUIEH  3aMEHHIH  GOJIBIINYIO
gacte DJIT-pucIuieeB, OJHAKO HOpPHU
HUCITOJIB3OBAHUU CTAPBIX KOMIIBIOTCPOB
nnu ocuuiorpadgos ¢ JJIT-pucruiesmu
CJIeayeT UMETH B BUAY, YTO OHU YYBCTBH-
TEJIbHBI K MATHUTHBIM IOJISIM. MAarHUTHBIE
I10JIS1 TAKIKE MOT'YT BJIHSITh HA XaPAKTEPU-
CTUKHU U TOYHOCTb HEKOTOPBIX U3MEPH-
TEJIBHBIX IPUOOPOB. Hampumep, nemnu
BOJIBTMETPOB MOTI'YT OBITh YYBCTBUTE/Ib-
HBIMH K CWJIBHOMY MAarLvuTHOMY I1IOJIIO,
CO3/1aBAeMOMY TPAHC(HOPMATOPOM, TAKUM

JKe, KAKOM HaXOAUTCSA BHYTPH HCTOYHUKA
nuranys. Ciielyer yCTaHaBJIuBATb UCTOY-
HHUKU ITHTAHHSA IIOCTOAHHOI'O TOKA JOCTA-
TOYHO JJaJIEKO OT IIPUOOPOB, UyBCTBUTEb-
HBIX K MAI'HUTHOMY ITOJIIO, OCOGEHHO OT
U(PPOBBIX MYJIBTUMETPOB.

Mpoknaaka npoBoAoB

ITOCKOJIBKY CHJIOBBIE ITPOBO/IA MOTYT
U3JIy4aTb IIOMEXH, 4 UBMEPUTECIBHBIC ITPO-
BO/JIa 1 CCHCOPBI BOCIIPUUMYHUBBI K 3TUM
IIOM€E€XaM, CHJIOBbIEC H CUT'HAJIbBHBIC Kabeau
CJIEAYET IPOKIABIBATH PA3/IEIBHO.

1. 10 IPUHIUIOB, KOTOPBIE HEOOXOIUMO
3HATb IPU pabOTE C MICTOYHUKOM ITUTAHUSA
IOCTOSTHHOTO TOKA. YacTp 1. CoBpeMeHHas
31eKTpOHUKA. 2018. Ne 3.

2. http://literature.cdn.keysight.com/litweb/
pdf/5990-8888EN.pdf @

HOBOCTU MMPA

«POCINIEKTPOHUKA »
BbIMYCTUT MUKPOKOHTPOJUJIEP
ANA 3NEKTPOABUrATEJIEA

HA 250 MIPS

Cneupanunctbl XonguHra «PocaneKTpoHu-
ka» [ockopriopaumn «PocTtex» paspabotanu
MWKPOKOHTPOIEp AN ynpaBieHns 351eKTpo-
ABuratensmMu nto6oro Tvna ¢ NPoM3BOAUTESb-
HOCTbIO 250 MIH onepauuii B cekyHay. JKcniy-
aTauMOHHbIe UCMbITaHUA U3AENWS NNaHNpyeT-
cs Ha4aTtb oceHblo 2018 roga. B HacTosLee
BpeMs C NOTeHLManbHbIMU NOTpebutensmu 06-
CyXpaeTcs cocTaB M PyHKLMOHANBHOCTb ne-
pucbepun.

Paspabotunkom 32-pa3psigHoro MUKPOKOH-
Tponnepa 1921BK024 BbICTYNMIIO BOPOHEXCKOE
AO «HW anekTpoHHoM TexHWkn» (HUAIT, B co-
CTaBe XOJaviHra BXopuT B KOHLEpH «Co3sesaue»).

MUKpOKOHTpONnep NnpefHa3HaYveH ans uc-
Nnonb30BaHWs B CUCTEMAx 3MEKTPONPUBOAA

RPBEMOC

HAYYHO-NPOMIA0ACTREHIE JINPUATAE

pasnu4Horo Tuna, B ToM Yncne ctaHkos ¢ HIY,
pPO6OTOTEXHMKM, B arperarax, NpuMeHsieMbIX
B HepTera3oBov MPOMbILLIIEHHOCTM, CENMbCKO-
XO3ANCTBEHHOM NPOU3BOLACTBE N SHEPreTUKe,
a Takxe B cpefcTBax U3MepeHun, MeanLmH-
CKOM 060pyA0BaHNN.

MuKpoKoHTponnep ocyLlecTsnseT yrnpas-
JIeHne 4acTOTOW W HanpaBfieHMeMm Bpalle-
HWS Bana anNeKkTpoasuraTens, KOHTponem 1
cTabunuaaunen KpyTsaLwero MomMeHTa, npo-
LileCCOM TOPMOXEHWS, OCTAHOBKOW ABuUraTens
N ero OTKII0YEHUEM OT INEKTPUHECKON Ce-
TV NpU aBapunHbIX pexmnmax pa6otsl. Moly-
HOe NMPON3BOAUTENBHOE AP0 U cneunanbHo
paspaboTaHHas gonosiHuTensHas nepuge-
pusi NO3BONSAIOT MPUMEHATbL MUKPOKOHTPOJI-
1ep B BbICOKOMPON3BOAUTESbHbLIX CUCTEMAX
[N BbICOKOTOYHOIrO onpepeneHns nonoxe-
HWS, HanpaBfieHUs U CKOPOCTU BpaLLeHus
Bana.

Mpn 3TOM 06BLEM BHYTPUKPUCTAsbHOW SHEp-
roHe3aBUCUMOM MamAaTU MUKPOKOHTposepa
No3BOSIAET Pa3MECTUTb B HEW YNPaBSIOLLYIO
nporpaMmy npakTU4ecKu Nto60M CIOXHOCTH,
YTO UCKJI0YaET HEOH6XOAUMOCTb UCMONb30Ba-
HWS BHELLHUX MUKPOCXEM NaMsTy.

B HacToswee Bpema HUNIST cepuitHo
BblnyckaeT 8- n 16-paspsiiHble MUKPOKOH-
Tponnepsl AN ynpasnieHns 3NeKTpoasura-
Tenamu.

Kpome TOro, npegnpustue BbIBOQUT Ha
pbiHOK Ga/N-TpaH3ucTopbl AN ceTen CBs-
3n 5G. BbixopgHas MOLLHOCTb MpU6GOpoB —
ot 5 0o 50 BT, KO3(hULMEHT YCUNEHUS MO MOLLL-
HocTu — o1 9 Ao 13 ab, KI[ cTtoka — He MeHee
45% Ha TecToBbIX YacToTax 4 n 2,9 'u. N3pe-
TS y>Ke NPOLLY UCMbITaHWs B COCTaBe anna-
paTypbl KBAPOKONTEPOB, paanoCcTaHLMM 1 an-
napaTtypbl IoKaLmn aspornopToB.

lpecc-cnyx6a «PocaneKTpoHUKN»

POCCUMNCKWIA PA3PABOTYUK W MPOWU3BOAUTE/b

— Pazpabotka repmeTuutbix DC/DC-npeobpasoeateneit Ans OTBETCTBEHHbIX MPUMEHEHWH
— Pa3pabotka 1 NPOM3BOACTBO MOLUHBLIX WCTOUHWKOB NUTaHWS ANA aBUALIMOHHOW annaparypsi

— Pazpaborka 3aka3nbix cunosbelx 1 BH/CBY-moaynei

s I'Ipomeo,a,crso AVNCKPETHBIX CUNOBLIX KOMMOHEHTOB B KepaMU4YeCckuy Kopnycax

— Pa3zpabotka 1 NpoBeAeHUe UCLITAHWIA N3AeNUi ¥ KOMIMOHEHTOB CUAOBOMN NEKTPOHWKK

ProCHIP

roweren iy PROSOFT

OPULLMANBHBIA AWNEP

AKTUBHbIA KOMNOHEHT BALUETD BM3HECA
(495) 232-2522 = INFO@PROCHIP.RU

« WWW.PROCHIP.RU

WWW.SOEL.RU
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WCTO4HMKM NUTAHKA ANA MOHTaXa Ha nnarty

Hu3kas ctoumocTb

Bbicokas HaéXHocTb 20 Br

DC/DC
KopoTkoe Bpems BbINONHEHNA 3aKa3a = nnowage

CtanpapTtHas nnowjajgb Nocafo4yHoro MecTa 11"
HauBbicLuas yaenbHas MOLHOCTb

“Cephy DC/DC-npeo6pasoBareneii
W B,CT:aHEaPTHOM HCTONHEHY

011 po 3Bt
5 Bt « Kopnyca SIP u DIP

AC/DC @ ﬂ « BapuaHTbl co cmﬁmg&)auweﬁ Bblxop,ngo Hanpsxe-
HUSL 1 C HU3KUM KOA(h(DULIMEHTOM CTABMnn3aLmn
""",,‘“aﬂ" ! « Bxoabl 2:1, 4:1 1 £10%

4 1"x1 « [anbBaHM4ecKas pa3Ba3ka Bxo4-Bbixof o1 500 B

- : ' o | 10 6 KB
o N R
ManomotiHble ucToM uranug AC/DC 02 50 6 Br
AJsa YCTAHOE ](-M"H'm‘ai'v) o + Mnowagu ocHoBanuit 1'x1", 1'x2", 2'x2" v DIP-24
. L + OfIHO-, 1BYX- 1l TPEXKAHAIbHbIE MOAENH

: CO CTaBUM3NPOBAHHBIMIA HANPSHKEHUAMM
Cepus ECE .=« LLIMpoKuit [uanasoH BXOQHOTO HanpskeHns 2:1 n 4:1
» 015 p0040Bt « [anbBaHN4eckas passsiaka BX0A-BbIX0f 0 3,5 kB
« YNbTpakoMnakTHble nnowageto ot 1"x1"

« TepMeTM3npOBaHHOE NCTIONHEHNe “
* OAHO- 1 ZIBYXKaHaNbHblE MORENH CoOTBETCTBHE TPEGOBAHMAM MEAULMHCKUX CTaHIapTOB
« [loTpebnsiemas MOWHOCTb B PeXIUME ’ . 0737010 B

03B
XONOCTOr0 X0Aa <9 BT  IEC60601-1, 3-¢ u3nanwe

« YeuneHHas nsonsauus 4 KB (nepemMeHHbIN TOK)
« TOK yTe4Kun Ha naumeHTa 2 MKA

Cepus ECL
« 015 0 30 BT
* YNbTpaKoMNakTHbIe
+ 01HO- 11 MHOTOKaHa/bHbIE MOAENK [paitBepb! AN CBETOAUOAHBIX CUCTEM OCBELUEHUS
« [epmeT3npoBaHHOE NCNONHeHNe « 015 1o 48 Bt

11 OTKPBITbIV KapKac .
« [oTpebnsemas MOLLHOCTb B pexunme el o 1000MA

X070CTOro Xo4a < 0,3 BT " « PeXum reHepartopa Toka
« KNp 95%

3arpv3 UTe Mopenu Ansl NOBEPXHOCTHOT0 MOHTaXa

WHTEPAKTUBHOE PYKOBOACTBO - Bt }
" « BapuanTbl CO CTaBUNM3aLMeN BBIXOAHOO HaMpsKe-
no Bbi6opy npeo6pasosareneii AC/DC u DC/DC : HIS 11 C HU3KIM KO3CDCDMLMEHTOM CTaBUAM3aLMN

« Bxopbl 2:1, 4:1 1 +10%
« OfIHO- 1 J1ByXKaHanbHble MOJeNn

D (d XP Power

CenexTop ANs 3arpysku
B MOGMIIbHbIE YCTPOICTBA

© i (495) 234-0636
I,ROSOF T OCULMATIBHBIN ANCTRVBLIOTOR INFO@PROSOFT.RU WWW.PROSOFT.RU
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B MI'TY um. BaymaHa
OBCYAUJIN AKTYAJIbHbLIE
BOMNPOCbHI NMPOEKTUPOBAHUSA

C 27 no 28 mapra 2018 r. 8 MI'TY nm. H.3. bay-
MaHa npowia [V Hay4Ho-mpakTudeckas KOH-
hepeHLms «TexHonorum pa3paboTku 1 oTnag-
KW CINOXHbIX TEXHUHECKMX cucTem». Meponpus-
The 6bIIO0 MOCBSALLIEHO CYCTEMaM YrpasrieHns 1
LmchpoBoi 06paboTke curHanoB. OcHOBHas Lieb
KOH(hepeHLIMM, OpraHn3aTopoM KOTOPOW SIBSET-
cs1 LIMTM «3kcnoHeHTa», — 3TO MOBbILLIEHNE OCBE-
JOMITIEHHOCTU MPOMBILLIFIEHHOCTU 06 3dhcheKTrB-
HbIX METOAMKAX MPOEKTUPOBAHUS CIIOXHbIX CUCTEM
B (hopmarTe [OKIaA0B yHaCTHUKOB 1 3KCrO3ULIMA
BCMOMOraTesibHOro 060pyAoBaHVs A PeLLeHns
TEXHOSMOTMHECKVIX «BbI30BOB» MPOEKTUPOBAHNS.

C poknagamy Ha KOHMepeHUMn BbICTYMu-
M NpeacTaBuTeNn BeQyLUMX MPOMbILLINEHHbBIX
npeanpusaTMin 1 By30B: «[paxaaHckue camo-
nétbl Cyxoro», «Tynones», Yokogawa, «O[K-
Asvapguratenb», «HIMM «Caniot», ABOY, «Pagno
['vraéut», «KB Pagap», AB®Y u gpyrue. NHxe-
Hepbl LITM «3kcrnoHeHTa» NPOAEMOHCTPUPOBa-
1Y NPUMEPbI BbIMONTHEHHbIX PeaibHbIX NMPOEKTOB.

Cnikepbl KOHhepeHLUMM NPpeacTaBmn CBOW
B3rnsf Ha pasBuUTE POCCUNCKOWN MPOMBILLIIEH-
HOCTM 1 NOAENUIINCH UCTOPUAMM YCrexa C ToY-

KomnaHusa XLight npegctaBnsieT LWMPOKKIA cnekTp NcTouHnKoB nutaHusa INVENTRONICS
0J151 CUCTEM CBETOQMOOHOIO OCBELLEHMSI MOLLIHOCTbLIO OT 36 0o 300 Bt

MpeumyLiecTBa

® [MuTtaHue ot cetn 90...305 B

® BO3MOXHOCTb ynpasneHnsa ApKOCTbIO OCBELLIeHUA

® [NokasaTenb apdeKTMBHOCTM A0 94%
o KoadhduumeHT moLHocTh A0 99%
e OTcyTcTBME NyNnbcauunin

(495) 232-1652  /

info@xlight.ru /

KN 3peHunsi MPYMEHEHUS MOJESIbHO-OPUEHTH-
POBaHHOro NMPOEKTUPOBAHUSA B 0651aCTM aBTO-
HOMHbIX CUCTEM aBTOMaTUHECKOro ynpasnieHus
1 LUMdpoBort 06paboTKN CUTHASOB.

[oknag4nky paccMOTPEN LUMPOKUIA CMIEKTP
BOMPOCOB — OT aHanmn3a MHXeHEepHbIX AaHHbIX,
CO3[aHVsi CUCTEMbI YNPaBIIEHWs NACCaXUPCKOro
asuananHepa oo peanvaaLmnm BCTparBaeMblX ast-
rOPUTMOB Ha OTEYECTBEHHOW 3NEKTPOHHON KOM-
rMoHeHTHoM 6a3e (OKB), pa3paboTkn cUcTeMb!
yrpaBfieHNs 3NEKTPONPUBOAOM W YIyYLLIEHUS
npoLieccos pa3paboTku BcTpamsaemoro MO ¢
MOMOLLIbIO MOAESIbHO-OPUEHTUPOBAHHOMO NMPOEK-
TYpoBaHus. Cnvkepb! KOHhepPeHLMM NoapPOGHO
pacckaszanu, Kak nocpeacTBoM AaHHON METoA0-
JIOMM MOBbLICUTL AAEKTUBHOCTbL HAY4HO-MCCIe-
[10BaTENbCKMX U OMbITHO-KOHCTPYKTOPCKMX paboT
Npy CO3OaHNN CIIOXHbIX TEXHNYECKNX CUCTEM B
ycnosusix umnopro3amettieHns IKb.

B pamkax akcnoavuum generatam KOHepeH-
Lym 6bInv MPOAEMOHCTPUPOBAHbI Pa3fnyHbIe
acrneKTbl TEXHOSOMMU MOLENbHO-OPUEHTUPO-
BaHHOr0O NPOEKTUPOBaHMS, B T.4. UCMOSIb30BA-
HWe CBEPTOUHbIX HEMPOHHbIX CeTen (rny6oKoro
06y4eHus) BO BCTpavBaeMbIX CUCTEMaXx, pac-
no3HaBaHMe 06BLEKTOB U NULL C MOMOLLbIO Te-
M0BM30POB, MPOEKTUPOBAHME CUCTEMBI YrpaB-

(] 3au4v|Ta OT NnepeHanps>xeHus,
KOPOTKOIro 3amMblkaHusa 1 neperpesa

o [lnanasoH pabounx Temneparyp ot —40 go +70°C

® Pexum pa6oTbl He meHee 65 000 4acos
® BopoHenpoHuuaemsbin koprnyc IP67

www.xlight.ru

JleHnst 6ecnunoTHOro leTaTenbHOro annapara
(BrNJ1A) Ha Nnpumepe gpoHa, peanusauus crne-
JOsLLen CUCTeMbI, NPOrpaMMUPOBaHNE OTeYe-

ctBeHHon OKB 1 mHorve gpyrve Hoy-xay.
[nsa npeacrasutenenn CMU B xope nepso-
ro [HS KOHbepeHLmnn cocTosncs 6pUUHr Ha
TeMy «PUCKM POCCUNCKOM NPOMBILLIEHHOCTU
B Cfly4ae OTIOXEHHOro BHEAPEHUs MEeTO[o-
JIOTMN MOAENbHO-OPUEHTUPOBAHHOIO MPOEK-
TUPOBaHUS NpK pa3paboTKe HAYKOEMKOM Npo-
OYKLUMU 1 MOArOTOBKE UHXEHEPHbBIX KaOpOoB».
Y4acTHVKM 6puchuHra, cpeam KoTopbix 6bl-
nm pykosogutenu MITY um. H.O. BaymaHa,
LINTM «3kcnoHeHTa», MHL P® ®ryr «HAMN»
1 psiga apyrux npeanpuaTui, o6Ccyannm Takue
BOMPOChI, KakK YCKOpPeHMe Linkna npou3BoacTsa
aBVALMOHHO-KOCMUYECKON TEXHUKUN, CUCTEMHbIE
noaxofbl K paHHeMy O6GHapY>XXeHUI0 OTKa30B,
nyTV OCTWXKEHWS TPeByeMoro Ka4ecTsa NHxXe-
HEPHbIX KaApoB 3a CHET pacLLUMPEHNs NpakTu-
KO-OPUEHTMPOBAHHOMO 06y4eHust. Takxe 6bin
paccMOTpeHbl Cnocobbl CHUXKEHWS 3aBUCUMO-
cTn oT npobnem ¢ KB nNpy MopepHU3aummn n
paspaboTke HOBOW NPoAyKLmmM, NpobnemMbl OT-
pacneso koornepaumn npu NpPoeKTHou pabo-
Te Haf, CNOXHbIMU TEXHUHECKUMU U3AENUAMM.
www.matlab.ru

NctouyHuku nutaHusa INVENTRONICS
CO cTabunnsauymen BbIXOOHOIO TOKa U HanNpPAXeHUs

Peknama

WWW.SOEL.RU
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Apkapgun [1BOPKOBUY
3AIBUJ1 O HEOBXOAMMOCTHU
CO3[AHUA CTPATErnn PA3BUTUA
PAAUOIJNIEKTPOHHOMN OTPACIIN
O Heo6x0AMMOCTN CO3JaHWA CTpaTerMmn pas-
BUTUSI POCCUNCKOM 3MIEKTPOHHOW MPOMBbILLISIEH-
HOCTW B pamKax nporpammbl «Lindposast aKko-
HOMVKa» BbiCKa3asicsl 3aMecTuTeNb npeacena-
Tens npasutensctsa PO Apkaauii [IBopkoBuy Ha
Open Innovations Startup Tour B KanuHuHrpage.
CambIi MacLuTabHbIvi B Poccumn v CHIT npoekT no
noadepxke crapran-komaHg B cdpepe VT Ha asa
OHs, 21 n 22 mapTa, nepemectusics B bantun-
CKU dhefeparnbHbIin yHBepeuteT uM. U. KaHta.
«$1 cornaceH, 4To HyXKHa oTpacrnesas cTparervis,
nporpamma, Kakoi-To [JOKYMEHT, KOTOpbIiA onpefe-
1151 6bI MPUOPUTETBI MOAAEPXKKM U OCHOBHbIE Ha-
npasrneHus pbiHKa», — oTMeTUN Apkaawin [1Bopko-
BMY. OH TaKxKe 3asiBurl, 4TO B paMKax MporpaMmb|
LiMchpOBOW SKOHOMMKM Pa3BMBatoTCs MHPPACTPYK-
Typbl, CKBO3HbIE MNaTtopMbl, OPUEHTUPYSACH HA
KOTOPbIE MOXXHO OLIEHUTb 06bEMBI PbIHKA. [0 crio-
BaM Crivkepa, Heo6XxoaMMOo chopMMPOBaTL TOY-
HbI 3aKa3 1 Ha4aTb ero peanv3oBbIBaTb.
Accoupmaums pa3paboTHMKOB U NPON3BOAU-
Teneu anekTpoHnku (API3) yxe obpaTunach
B MunnpomTopr Poccum ¢ KOHKPeTHbIMU Npef-
JIOXXEHWAMY MO pa3padboTKe 0TpacneBow cTpa-
Teruun, Kotopas onpepenuT NpUopuUTETHbIE Pbl-
HOYHbIE CEerMeHTbI AN AasbHenLero passuTus
POCCUNCKOWN 3MEKTPOHHOM MPOMbILLIEHHOCTH.
Crpareruns pa3suTus 3NeKTPOHHOM NMPOMBbILLI-
neHHocTu B Poccuun, Hap KOTOpow ceryvac pa-
60TatoT y4acTHVKKM APT1O, HanpaeneHa Ha nog-
DEepPXKy 0TeHeCTBeHHbIX npouasopuTenen. Co-
rrnacoBaHne JOKYMeHTa Ha rocyfapCTBEHHOM
YPOBHE MO3BOSIUT PACLUMPUTL CEKTOP HaCTHbIX
KOMMaHW1, NepeopueHTpoBaTb OTpacslb Ha
3KCMOPT MHHOBALIMOHHOW NPOAYyKLMKU 1 obecrie-
YUTb rno6asibHoe TEXHOMOrMYECKOe NIMAEPCTBO
B MPUOPUTETHBIX HanpasseHusx. Kntodesble Le-
1 cTpaTerum passmuTUs SN1EKTPOHHON NMPOMBILL-
neHHocTn B Poceun: yeennymnts K 2035 rogy fo-
JIH0 POCCUINCKOM 3IIEKTPOHMKM HA MUPOBOM PblIH-
Ke 80 3%, Ha BHYTPEHHEM pblHKe — 0 35%.
APl

OBbLEM BbINYCKA
NPOAYKLMUN OTEYECTBEHHOM
PAOUVNOJJIEKTPOHUKHU BbIPOC
3A NOCNERHMUE 5 nET B 3,5 PA3A
20 mapta 2018 roga B Kpemre nog npegcega-
TenbcTeoM Bnagmmupa MNyTrHa coctosnock cose-
LlaH1e, NOCBSLLEHHOE NEPCMeKTUBaM Pas3BUTUS
rpaXnaHCcKol MUKPOSMEKTPOHNKK. B Meponpus-
TV MPUHSNIN y4acTUe NPeacTaBUTeNn kabrnHeta
MUHVCTPOB W MPOU3BOAMTEN MUKPOINEKTPOHVKM.
Mpe3npeHT pacckasar, YTO Ha CeropHsILLHMIA
[eHb B oTpacnv padoTaeT 55 AnsaiiH-LEeHTPOoB,
a Takke OeiCTBYeT psifi MPOMbILLMIEHHbIX MPO-

M3BOACTB, TaKUX KaK «MUKpPOH», «AHICTpeM» 1
npennpusTys, BXodsLLMe B kopriopauuto «Poc-
Tex». OgHaKo OONs UX FPaXAaHCKOW Mpomyk-
LN Ha BHYTPEHHEM PbIHKE 3JIEKTPOHHON KOM-
NMOHEHTHOW 6a3bl Noka HeBennka. OTpachb HyXX-
[JaeTca B OOMOSHUATENBHOM pasBUTUW, Tak Kak
O06bEM BHYTPMPOCCUICKOIO PbIHKA rpavkaaH-
CKOV MUKPOSMNEKTPOHVKM COCTaBMSIET HE MEHEE
120 mnpg py6nen 1 6yaeT TONbKO YBENYMBaTLCS.

«C 2013 roga y Hac peanuayeTcsi rocyap-
CTBEHHas nporpamma «Pa3BuTtie aneKTpOHHOM 1

pafvo3neKTPOHHOM MPOMbILLIIEHHOCTM Ha 2013—
2025 rofpl». B eé pamkax Ha peLleHre Hay4HbIX,
TEXHNYECKUX, TEXHONMOrMYECKMX 3ada4d U3 efe-
pasibHOro 6ropKeTa 3a NATh NET BblAeNeHo 60-
nee 62 mnpg pyoénen. Eweé cabiwe 35 mapg npu-
BIEYEHO B Ka4eCTBe BHEOIOMKETHbIX CPEACTB.
OTO NOBLICUIO KOHKYPEHTOCMOCOGHOCTL OTpac-
JIM 1 MO3BOSUSIO YBENN4YUTL 3a MATb J1IET 06b-
€M BblINycka NpoayKLMn pagmosneKTPOHVKN B
3,5 pasa», — CoO6LLMN NPE3NOEHT.
MuHnpomrtopr Poccun

Marnuntognanektpuku MICROMETALS

MpumeHeHue cepaevHukoB Micrometals rapaHTupyer:

¢ CHXeHne CTOMMOCTU NHOYKTUBHbIX
KOMMNOHEHTOB

* cHxeHue notepb Ha 30...50%
Mo CPaBHEHUIO C cheppuTamm
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* MOBbILLEHWE HAAEXHOCTY annaparypel

¢ ONTUMU3ALNIO KOHCTPYKLUN

1 YMEHBLLIEHWE rabapuToB MHAYKTUBHBIX
KOMMOHEHTOB

PROCHIP

powenen sy PROSOFT

OOULLMAJbHLIA AUCTPUBLIOTOP

AKTMBHbIA KOMMOHEHT BALLErO BU3HECA E‘
(495) 232-2522 = INFO@PROCHIPRU = WWW.PROCHIP.RU
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