3laHUEM B IIeJIoM. [[71s1 3TOro ciieqyer nmpeaycMaTpuBaTh YCTPOUCTBO KBAPTUPHBIX CUCTEM
OTOIUIEHHS C TOPU3OHTAIILHON Pa3BOAKONW TPyO M YCTAaHOBKOM CUETUMKA Pacxoda TEIJIOThHI
(TerutocueTymnKa) A KaxkaA0M KBapTuphl. B mpoekTupyembix 3HEprodhPpeKTUBHBIX JOMAX C
ra3oBbIMHU KOTJaMH JJIsl TEIUIOCHA0KEHUS Kak10il KBApTUPHI MPUMEHSIOTCS KBAPTUPHbIE
CUCTEMBl OTOIUIEHHS C TOPU3OHTAIBHOW pAa3BOAKOW TpyO, a TMOKBAPTUPHBIA YYET
BBINIOJIHAETCSA 110 CUETYMKAM pacxo/ia rasa.
Cnucox ucnonvb306aHHbIX UCOYHUKOS:
1. TKIT 45-2.04-43-2006. CrpoutenpHas TermIoTexHuKa. CTpOUTEIbHBIE HOPMBI
MPOEKTHPOBaHUs / MUHUCTEPCTBO apXUTEKTYpbI U cTpouTesibetBa Pb — Mu. 2007.
2. CHb 4.02.01-03 Orormienue, BEHTWISIIHUS W KOHAWIIMOHUPOBAHWE BO3ayXa /
MuHuCcTEPCTBO apXUTEKTYphI U cTrpouTenbcTBa Pb — MHu. 2004 — 66¢.
3. TKIT 45-2.04-196-2010. Temnopas 3ammra 3maHuil. [lpaBuna omnpenencHust /
MuHucTEpCTBO apXUTEKTYphI U cTrpouTenbcTtBa Pb — MHu. 2010 — 26¢.

JI.A.Besmuko, H.H.Bopcun, B.M.Kocapes

HU3KOBIOJKETHBIN TPEOBPA3OBATEJIb IUTAHUS
IJHEPI'OCBEPETIAIIINX CBETOJINOAHBIX JIAMII

bpecmckuii 2cocyoapcmeennviii mexnuueckuii ynugepcumem, kageopa usuxu

YBenuueHue IO CBETOAMOJHOTO OCBEIICHHS TMPUBOJUT K BO3PACTaHUIO
KOJIMYECTBA PEIICHUN B TOCTPOEHUU COMYTCTBYIOIIEH 3eKTpoHUKH. CHUTyalus B 3TOU
o0nacTW aHaJOTW4YHA TOM, KOTOpas HaOIoAalach B TIEPHOJ IITUPOKOTO BHEIPECHUS
JIOMHUHECHEHTHBIX Jami. C OJHOM CTOPOHBI, HMMEIOTCS KIJIACCHYECKUE PeIICHUS
MHOTOKACKaJIHOTO TIOCTPOEHHUST Ha OCHOBE CIHEIMaIbHO pa3padOTaHHBIX MHKPOCXEM C
BHYTPEHHUM KOPPEKTOPOM KOA(h(HIIMEHTAa MOITHOCTH, C APYTOM, HMEETCsl MOTPEOHOCTh B
MIPOCTHIX JICHIEBBIX YCTPOMCTBAX, KOTOPhIE HE OOPEMEHSIIOT CBOEH CTOMMOCTBIO OOIIYIO
IIEHYy JIaMIIbl, MOTYT BCTPauBaThCs B €€ I[OKOJIb M 00ECTICUMBAIOT JOCTATOYHBIC TTOKA3aTETH
kauecTBa mnuTaHusA. [lupoko mNpuUMEHSeMBbI NpoCTeHIni MpeoOpa3oBaTelh IUTAHUA,
COCTOSIIIIMKA M3 BBIIPSMHUTENS B €eMKOCTHOTO Oayiacta [1], HE yIOBIETBOPSET MOCIEIHEMY
yCIIOBHIO. B CBSI3W ¢ 3TUM TPEICTABISIIOT MHTEPEC MPOMEXKYTOUYHBIE IO CIOKHOCTH U
CTOMMOCTH  BapHaHThl  IOCTPOCHHS  MpeoOpa3oBaTens, KOTOpPhIE  aHAJOTHYHBI
BBICOKOKJIACCHBIM 10 TPHHITUNY paOOThl M TEXHMYECKUM XapaKTEPUCTUKAM, HO HMEIOT
MEHBIIIYIO CTOMMOCTh. Takue yCTpOHCTBa, KaK IMPaBUJIO, HE HMCIOJB3YIOT CHEIHaIbHBIX
MHKPOCXEM M paboTaroT B aBTOKojeOaTenpbHOM pekume. OT HUX He TpeOyeTcs OOIbIIon
MOIITHOCTH, YTO TIO3BOJISIET OOXOMUTHCS TMPOCTEHITUMU MepaMy 3alllUTHl CETH OT
CO3/1aBaeMbIX UMITYJIbCHBIX ITOMEX ¥ PEaKTUBHOCTH IMOTPEOJIIEMOTO TOKA.

BHuMaHuiO TpOM3BOIUTENCH  CBETOAMOAHBIX JIaMIl T.H. TPSIMOM  3aMEHBI
MPEACTABISACTCS OTHOCHUTENBLHO JCHICBBIM IpeoOpa3oBaTellb MHUTAHUSA, KOTOPBIA MOXKET
BCTPaMBaTLCSA B IOKOJb jJamibl. [IpeoOpa3oBaTens obecrieunBacT CTAOMIBHYIO BEIHYHHY
TOKAa CBETOJIMOJOB, KOTOpas OMPEACISICTCS OJHHM PE3UCTOPOM M MOXKET BHIOMpATHCS B
WHTEpBaJie OT JECATKOB JI0O COTeH MWuIMaMmmep. J(Mama3oH NUTAIONIUX HANpsKEHUU, B
KOTOPOM BEJIWYMHA TOKa M3MeHseTcs He Oosee dyem Ha 10%, cocrtaBmser 150 - 250 B.
MoIHOCT, B Harpy3ke 3aBUCHUT OT KOJHMYECTBA TMOJKIIOYEHHBIX IOCEI0BaTEIbHO
CBETOIMOIOB M MOXKET cocTaBiadATh OT emuauil g0 20 Bt. OOBIYHO MOIIHOCTH
CBETOJMOAHBIX JIaMI IpsiMoi 3aMeHbl He npesbimaet 15 Br. KII/] npeoOpazoBatens 6onee
80% BO BceM Juarna3oHe HaNpsDKEHUM NUTaHUs. BBICOKOYACTOTHBIE MyJlbCAllUd TOKA
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cBeroanonoB ociabmstores LC ¢punbTpom 1o Benmmuuabl, Meabien 0.5%. HuskowactoTHbIC
MyJIbCAllUM TOJABISAIOTCA B pe3yjbTare cTaOWiau3aluu ToKa cBeroauonoB. Cuemyer
CKazaTh, 4TO MpeoOpa3zoBarellb MpeJHA3HAYaeTcs Ui NuTaHug jamin ot cetu 220 B.
Pacmmpenne nonycrumoro HanpspkeHus nutanus BHA3 10 150 B umeer nenpro noxasienue
IyJIbCAllMi BBIXOJHOIO TOKA HAa HHU3KOW YacTOTE CETU IIPU 3HAYUTEIBHBIX ITYJIbCALHIX
HaIIpSDKEHHsT BXOJHOTO BBIIPAMMTENS. B pesynbprare ymaercs IONYy4YUTb IPUEMIIEMBIN,
oonee 85%, k03pOUIMEHT MOITHOCTH MpeoOpa3oBaTeisi, YTO CPaBHUMO C JaHHBIM
ITOKA3aTEIEM Yy BBICOKOKAYECTBEHHBIX YCTPOMCTB.

OO01as cxema NUTaHMS CBETOJIMO/IAa C ITMPOTHO-UMITYJIbCHBIM peryiupoBanuem [1,2]
nokaszaHa Ha pucyHke 1. OHa BKIIO4aeT B ceOs, IOMUMO MEPBUYHOTO
UCTOYHMKAa nuTaHua — E, mocinenoBaTenbHbli MHAYKTOp — L w led
JNEKTPOHHBIA K04 - K, KOTOpBII NEpUOAVYECKH 3aMBIKaeT H
pasMmbIkaeT enb nuranus. JlononHuTenbHsii auon — D cospaer uens [
MIPOTEKAHUsI TOKA MPU PaA30MKHYTOM KItoue. B 3aMKHYTOM COCTOSIHUM C
KJIF0Ya, Ha3bIBAEMbIM aKTUBHOU (pa30ii, TOK MUTaHUS Yepe3 CBETOAUOA
1 HHIyKTOp nox aercteueM D/[C mepBHYHOro MCTOYHMKA NMUTaHUA-E
BO3DACTacT BO BPEMEHM JIO 3aJaHHOM BEJIMYMHBEL 3aTeM KIIOY Pycyok 1
pa3MbIKaeTcs, M HacTymaeT naccuBHas (as3a. Tok, HAKOIUICHHBIH B
WHIYKTOpPE, NO-NPEKHEMY NPOTEKAET Yepe3 CBETOAMOJ U JaJIee 3aMbBIKACTCS C MTOMOIIBIO
BCIIOMOTaTeNbHOTO TMo/ia. B TeueHne maccuBHOM (a3l TOK CBETOMOIa yMEHbIIaeTcs. T.0.
MyJIbCAllUA TOKA CBETOAMOMA SIBISIOTCS HEU30EKHBIM CJIEICTBUEM HUMITYJIHCHOIO MUTAHUS.
WX MOXHO YMEHBIIUTH /10 000N 3aJaHHOW BEJIMYMHBI ITyTeM IIYHTUPOBAHUS CBETOIUO]IA
KOHJIEHCAaTOPOM JOCTaTOYHOM €MKOCTH. OTO HE BIUSAET HAa BEJIWYMHY IyJbCalUU
MUJI000pa3HOT0 TOKA MHAYKTOpA W TMO3BOJISET MPU 3HAYUTENBHON WX BEIUYHMHE MUTATh
CBETOJIMO/, TPAKTUYECKU IIOCTOSHHBIM TOKOM.

C nomo1po ey CpaBHEHUS! U OOpaTHOMN CBSI3U MOKHO CTaOWIM3UPOBATh CPEHUI
TOK CBETOJIMOJIA, YTO NMPHUHITO B OOJBIIMHCTBE CIOXKHBIX PEATU3aLUil yCTPOUCTB MUTAHMUS.
OnHako ynpoleHHbIE YCTPOUCTBAa MOTYT OCHOBBIBATHCS HA CTA0MIIN3ALMU MAaKCUMAJIbHOTO
3HaUeHUs TOKA MHAYKTOpa. OTO TO3BOJIET 3HAYUTEIBHO YMEHBUIUTh KOJIUYECTBO
JIEMEHTOB B MX CcocTase. Paznuyue cpeHero u MUKOBOIO 3HAYEHUI TOKA MOYKHO OLICHUTh
o ciexyroue opmyse

L
K

K

u
‘TEP = Inax (1 N zf_frmm) (1)

B kKoTopoit U — HanpsbkeHue Ha cBeroauoe, f — yacrora paboTsl mpeodpazoBaTes.
3agaBmnck 10%-HeIM pasnmuuneMm Mexay I, U Ima, @ Takke, OrpaHHYUB HaANPSHKEHHE
ceeroanoaoB: U<50 B, momyuum cBsi3b 4acTOTHI MpeoOpazoBaHus ¢ TpeOyeMoil mpH 3TOM
uHAYKTHBHOCTBIO: T*L~300 Om. [Ipuemnemoii BeIMUUHON UHAYKTUBHOCTHU sBisieTcst L=2 —
4mI'H. CrenoBaTeIbHO, YacTOTa MpeoOpa3oBaHus MOKeT HaxoauTes B npenenax 100 — 200
k['11. PaboTa Ha CTOJIb BBICOKMX YacTOTax CHmkaeT mocTvxuMbiii KIIJ mpeoOGpasoBarens.
D10 sBISETCS TUIATOM 3a ympolieHue ero nenu. OAHaKo MOXHO y4ecTb, YTO MOIIHOCTH
CBETOJMOAHBIX JIaMI, JUIsi KOTOPBIX pa3pabaTbiBaeTcs MpeoOpazoBareib MHTAHUS, HE
BenuKa, U ¢ HekoTopbiM cHikeHueM KIIJ moxno npumuputhes. [lpu moctpoenuun
AKCIIEPUMEHTAIILHBIX MaKeTOB Oblla MpoBepeHa pabora mpeoOpa3oBareliss B YaCTOTHOM
unatepBasie f=100-140 KI'u, ¢ uagyktuBHOCTRIO L=2 MI'H.

JUis  monydeHHs aBTOKOJEOATENBHOTO peXuMa paboThl € OJHOBPEMEHHOM
crabunuzanyeld TMUKOBOTO TOKAa WHAYKTOpa HCIOIB30BaH TEHEPAaTOp C HSMUTTEPHOUN
(ucrokoBoit) oTpunarenbHoit oOpatHOi cBs3bi0 (OOC), OCyIIECTBISIEMOI Yepe3 dIEMEHT C
S-o0pa3Hoii miu N-00pa3Hoi BoJIbTaMIEPHON XapakTepucTukoi. [lomobHas cxeMoTeXHUKa
MIUPOKO HCIIOIB3YETCS ISl TIOCTPOCHUS HEJOPOTUX MMITYJIbCHBIX O1okoB mutanus [3]. Ha
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pUCYHKE 2 TIOKa3aHbl BapHaHThl CXeMbl mpeoOpaszoBarens ¢ OumnossgspHbiM u MOII
KJIFOUEBBIM TPAH3HCTOPOM.
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Pucynox 2

B kadectBe snmeMeHTa C OTpULATENbHBIM CONPOTUBIECHUE NPUMEHEH TPUITEp Ha
tpansuctopax VT1-VT2. [Ipu 3aMKHYTOM KJIIOYEBOM TpaH3HUCTOpe (akTHBHas (haza) TOK
yepe3 Hero, uHAykTop L1 u HanpsbkeHue Ha pe3uctope oOpaTHOM cBa3u R9 yBennunBarorcs
BO BpPEMEHHU JIMHEWHO [0 BEJIMYMHBI MEPEKIIOYEHUs] TpUrrepa, T.€. 1O BEIUYUHbI
oTKpbiBaHus Tpanszuctopa T1. Tlocme mnepexirodeHHs] TpUrrepa €ro TPaH3UCTOPHI
OKa3bIBaIOTCS B COCTOSIHUM HACBHIIIEHHUS M OBICTPO OOHYJSIOT HaMpsDKEHHE Ha
YIPABJISAIOIIEM JIEKTPOJIE KIIOYEBOrO0 TPAH3UCTOPA, YTO MPUBOIUT K NMPEKPALICHUIO TOKA
yepe3 Hero W Havainy mnaccuBHOM a3l Koporkoe Bpemst Tpanszuctopsl T1, T2
MOJAJEPKUBAIOTCS B COCTOSIHUM TMPOBOJAMMOCTH 3a CYET TOKa pas3psaga dYepe3 HHX
koHgeHcatopa C2. Ilocnme 3TOro TOK TpuUrrepa OMNPENENseTCs TOJbKO HaIpsSKEHUEM
IepBUYHOI'0 MCTOYHHMKA NUTAaHUA U pe3uctopoMm R3. Ilocnennuii BeIOpaH TakuMm o0pasom,
YTO CO3AAaBACMbIil 4epe3 HEro TOK HENOCTAaTOYEH NS YJEp:KaHUs TPUITEPA B COCTOSHHUHU
OTKPBITBIX TpaH3uCcTOpoB. CrenoBarenbHO, IOCie paspsana KonaeHcaropa C2 Tpurrep
HEePEeKIIOUYUTC B HCXOJHOE COCTOSHHE, B KOTOPOM €ro TpPaH3UCTOPbl HE 00JanaroT
IPOBOAUMOCTBIO. [Ipy 3TOM BXOAHOM 3JEKTPOJ KIIOYEBOTO TPAH3UCTOpA OTKIIIOYAETCS OT
o0IIero mpoBoja M HANpsDKEHWE Ha HEM HayHET MEUIEHHO YBEJIMYMBAThCA — IO Mepe
3apsaaku koHzaeHcaropa C2 uepe3 pesuctop R3. Korma 3T0 HampsikeHHME JOCTUTHET
IIOPOTOBOI BEJIMYMHBI KJIFOYEBOIO TPAH3UCTOPA, MOCIEIHUN OTKPHIBAETCS, U ONMCAHHBIN
LIUKJI TIOBTOPHUTCSL.

OueBHHO, YTO TAaKOM LMK HEe MOkeT obecnieunTts xopowmuii KITJ npeoGpa3oBanus,
IIOCKOJIBKY IIPOLIECC OTKPBIBaHUS KIIIOUEBOIO TPAH3UCTOpPA, B TEYEHHE KOTOPOTO OH
noTpeOisieT 3HAYUTEIbHYI0 MOIIHOCTh, OyleT O4YeHb MeJIeHHBbIM. J[ns MuHUMH3aIUH
MOTEPh MOIIHOCTH B KJIIOYEBOM 3JIEMEHTE HEO0O0XOAUMO KapJUHAIBHO YCKOPHUTH MPOLECCHI
ero nepekioueHus. C 3ToH Lenbl0 B Ienb IpeoOpa3oBaressl BBelIeHa JONOJHUTENbHAs
nosioxkutensHas ooparnas cBs3b (II0OC) yepes Tpanchopmarop Tpl. ['myObuna u yactoTHas
xapakrepuctuka 31oi IIOC oOKa3pIBalOT CHUIBHOE BIMSHHE HA IapaMEeTpbl BCEro
npeoOpa3oBarensi, BKJIIOYas 4YacToTy mpeoOpasoBanus. [Ipexxne Bcero, HeoOXOAMMO
o0paTuTh BHHMaHHE Ha pe3UCTOp Rg, MIYHTUPYIOUIMA MEPBUYHYIO  KATYIIKY
tpaHcdopmaropa. COBMECTHO € HMHIyKTHMBHOCTBIO 3TOM KaTymku — L, OH co3jxaer
IOCTOSHHYIO BpeMeHH T;=L,,,/Rg, KoTOpas omnpenenser AMuTeIbHOCTb MACCUBHOM (asbl U,
CJIETIOBATENIPHO, YacTOTy paboThl mpeobOpaszoBarens. (s 1aBUHOOOpPa3HOTO MPOTEKAHUS
mporecca OTKPBIBAaHUS TPAaH3UCTOPHOTO Kiroda mnetieBod kodgoumnuent [NOC nomkeH
npesplaTe eauHuny. Ilpu ncnons3oBanun MOII TpaH3ucTOopa Ha BBITOJIHUMOCTH 3TOIO
YCIIOBUSI CYLIECTBEHHOE BIIMSHHME OKa3blBA€T BXOJHAs 3JEKTPOEMKOCTb TpPaH3HMCTOPA,
KOTOpass HEIMHEHHAa W CpaBHUMAa II0 BEJIMYMHE C EMKOCTBIO pa3JelUTEIbHOTO
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koHgeHcaropa C,. llerneBoii Kko3(pPUIMEHT mepenayd B STOM CiIydae BbIpaKaeTcs

dhopmynoit
ol SRy

L =

NeTa

1
CZ +CE}C E""pi-z (2)

rae S — KpyTu3Ha MpoxoaHoi BAX KiTi0ueBOTro TpaH3WCTOpa, KOTOpas paBHA HYJIIIO
MpU 3alepTOM TPAH3UCTOPE W JIMHEHHO YBEIWYUBACTCS MPU €ro OTKphIBaHuu [4], T, —
MOCTOsTHHAsA BpeMeHH nenouku u3 Rg u snexkrpoemroctu C,-C,y. IlocKoNbKy TaBHHHOE
OTKpBIBAaHUE TPAH3UCTOPA JOJDKHO HAYMHATHCS TMPU MaJOM TOKE Yepe3 HEero, OIEHKY
TpeOyeMoil BenmmuuHBl Rg HEOOXO0AWMO TPOBOAWTH MPH S, 3HAYUTEIHHO MEHBIIEH,
Hanpumep, B 10-20 pa3, copaBouHbix 3HaueHud. Momueile MOII u  OGunonsipHbie
TPAH3UCTOPHI B aKTUBHOM PEKUME MMEIOT S HECKOJbKO ammep Ha BojibT. [Ipuass S=0.1
A/B, t1>>12, Cy=C,y, NOIYYUM OIIEHKY HI)KHEW TpaHMIbl LIIYHTHPYIOIIETO pe3UucTopa
Rg>10 Om. Kak BuIHO M3 cXeM pUCyHKa 2, Ha MPAKTUKE CONPOTUBIEHUE 3TOTO pe3rcTOpa
BBIOMpAeTCs B HECKOJbKO pa3 OoNbIIMM HUXKHEH TpaHUIBl, 4YTO oOOecrneynuBaeT
JTABUHOOOPA3HBIM MPOIIECC OTKPBIBAHHUS TPAH3UCTOpAa MPH MajIOM TOKE 4Yepe3 HEero Hu
CIOCOOCTBYET YMEHBIIICHUIO MTOTEPh MOIIIHOCTH.

Kak yxe orTmewanoch, JUIMTENbHOCTh MAacCUBHOM (a3bl MNpuU  HAIUYUHU
tpanchopmaToproit [IOC onpenensercss HHAYKTUBHOCTHIO KaTyIIeK TpaHchopmaTopa.

MoxHO TOKa3aTh, YTO BpeMs TMAaCCUBHOW (a3bl OMpeAeNseTcs YIPOIIeHHON
dopmynoi: t,y=(3 — 4)1; .

B pesynbrate ompenensercs METOAMKAa WHXKEHEPHOTO  pacyeTa JaHHBIX
npeoOpasoBareneil. [IpogeMoHCTpUpyeM ee Ha MpUMepe SKCIEepUMEHTaIbHOro oOpasla ¢
MOII TpaH3uCTOpOM, cXeMa KOTOpPOro Moka3aHa Ha pucyHke 2. MICXOAHBIMH JTaHHBIMU
ABJIAIOTCS TpeOyeMblil Tok cBeToanonoB — l,=350 MA, Hampsxenue Ha Hux — U,=18 B,
BEJIMYMHA MUTAIOLIEr0 HAaNpsbKeHUs Ha Bbixoje BeimpsMutens E=300 B, xemaemas 1o
KOHCTPYKTHUBHBIM COOOpaKEHUSIM MHAYKTUBHOCTh HHAYyKTOpa — L=2 MI'H.

3amagumcs udactoToi mpeoOpaszoBanus f=100xI'm (mepumom T=t,y+t,,=10 Mxc). u
ONpENENUM JUIMTENBbHOCTh mnaccuBHOM  dasel  t,4=T(1-U,/E)=9.4 wMkc. JliurensHOCTH
maccUBHOM (ha3bl ompezenseT pa3Max Hmynbcanuii Toka uHAykTopa Al=U,t,./L=84.6 MA.
Ilpn s3amanHoii BenmumHe |, OmpeAennTCS IHMKOBOE 3HAYEHHME TOKAa HHIYKTOpa
Imax=lptAl/2=392 MA. Hailinem conpoTuBieHHE TOKO3aJarollero pesucropa R9 B nemnm
UCTOKA KJII0YEBOro TpaH3ucTopa. HanpsbkeHre nepexiitoueHus: TpUrrepa mojaokKuM paBHbIM
Us,=0.7 B. Torma R9=U;,/lx=1.78 Om. 3amaemcst compoTuBicHHEM pesuctopa RS,
HIYHTUPYIOIIETo MEePBUYHYIO KaTymKy TpancpopmaTtopa [IOC. MuHUManbHO IOMYCTUMOE
comnpoTuBiieHre 3Toro pesuctopa 10 Om, BwIOepeM Rg=30 Owm. Mcxonas u3 BpeMeHH
MAacCUBHON  ¢a3pl, ompeneiaruM HMHAYKTUBHOCTh Karymiek TpaHchopmaropa [IOC:
L~t,yRs/3=94 MxI'n. OTHOwmEHUE compoTusieHuil pesucropoB R;/R; nomxHo obecrieunts
HEYCTOWYMBOE COCTOSHUE HACBIIEHHBIX TPAaH3UCTOPOB TpUITEpa MPU MaKCUMaJIbHOU
BEIMYMHE  MUTAIOMIETO0  HANpsOKeHHs.  OJTO  YCJIOBHE  BBIpaxkaercss  (GopMyloi
R7/R3=0.5B/Eax. 3amaBmiuch Epny=350 B um R/=1xOm, momyunm R3;=700xkOm. T.O.
MapaMeTphl SJIEMEHTOB IIETIH ONPEICICHBI.

TeroBass OOC sBisieTcs JKenaTeNbHBIM CBONCTBOM IpeoOpa3oBareliss MUTAHUS
MOIIHBIX CBETOAMOJOB. YMBUTEIHHO, YTO Pa3pabOTUMKK BEChbMa CIIOXKHBIX U JOPOTUX
npeoOpas3oBareneil  OCTAaBISIIOT ATOT Bompoc 0Oe3 BHUMaHusA. B  paccMarpuBaeMom
npeoOpazoBarene TermioBas OOC peanusyercs pa3MelIeHHEM BXOIHOTO TPaH3UCTOpa
tpurrepa VT1 Ha paguaTope CBETOAMOAOB. IJTa Mepa HE HU3MEHSAET CTOUMOCTH
npeoOpas3oBaresis, HO MO3BOJSET OCIA0UTh BO3MOKHBIE TMEPETrpeBbl CBETOAMOJOB M, Kak
CJIE/ICTBUE, TPOIJIUTh CPOK UX CIyXObl. HM3BecTHO, YTO TOpPOTOBOE HAMPSKEHUE
6azosmutrrepHoro mepexona — Ug, yMEHBIIAeTCS TPHU TOBBIIIEHUH TEMIEpaTyphl ¢
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KpyTu3HOU okoyio 2 MB/rpaa. CienoBaTeiabHO, TOK MHUTaHUSI CBETOAMOJOB TaKxke Oyner
YMEHBIIAThCS MPU UX Harpese ¢ kKpyTtusHoi (2 MB/rpan)/R9. B pesynbrare aBToMaTnuecku
HaXOJATCSl PABHOBECHAS TEMIIEPATypa U TOK CBETOAMOI0B, HCKIIFOUAOIINE UX ITEPErPEB.
Cnucok ucnonvb308aHHbIX UCMOYHUKOS:
1. Jlumuk C.H. O cBeroguonnbix Jammax mnpsmou 3amenbl /C.U. Jlumuk, A.A.
[Taytuno, B.C. Ilocensko, FO.B. Tpopumos, B.U. Lsupko // CBerorexnuka. — 2010.
Ne 1-C. 48-54.max
2. Aizenbepr I0.b. 3amawa cTUMynupoBaHWS TMPOW3BOJACTBA M IPUMEHEHHS
9HEeprodPGEeKTUBHBIX CBETOTeXHNYECKUX m3nennii // Cerorexnuka. — 2009. — Ne 2. —
C. 46-47
3. Menemmn B. U. TpamsucropHas mpeoOpa3zoBaTtensHas Texnuka / B.M. Menemmn. —
M.: Texnocdepa, 2005. — 632 c.
4. T'yproB B.A. TeepnorensHas snektponuka / B.A. I'ypros. - M.: Texnocdepa, 2008,
150 c.

IloiiTa I1.C., llIBenoBckuii I1.B., Kineboaniok /I.H.

MNPOBJIEMbBI OIITUMU3AIUA DHEPI'OCBEPEXXEHUSA ITPU
IMPOEKTUPOBAHUM U YCTPOUCTBE CBAHHBIX ®YHJIAMEHTOB

bpecmckuii cocyoapcmeennvlii mexnuueckuti yHugepcumem, Kageopa 2eomexHuku u
MPAHCNOPMHBIX KOMMYHUKAYULL

CerosiHsi OBBILIEHUIO HHEPreTUUECKON 3(D(PEKTUBHOCTH B 00JIACTU CTPOUTENHCTBA
yaensiercsi ocoboe BHUMaHue. [Ipu ycTpolicTBe cBailHbIX (pyHIAMEHTOB NMPAKTHUYECKH IS
BceX OOBEKTOB XapaKTepHO (QOPMUPOBAHME «CBaWHBIX JecoB» (pucyHok 1), T.e.
HEJIOTIOTPYKEHUE CBail 10 MPOSKTHBIX OTMETOK M HEOOXOIUMOCTh UX CpyOKH [6, C. 32].
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MBI CBAaHBIX MMoJeH (T. bpecr)

Pucynok 1 — O6mue B

Kak mokxasbIiBaeT mpakTHKa WHXKEHEPHO-TEOJOTUYECKUE M3BICKAHUS, BBIIIOJHEHHBIC
CerOAHs B OSKOHOMHYECKHMX pa3yMHBIX Tpenenax, JAake NPUHIUINAATIBHO HE MOTYT
o0ecrevynTh JIOCTOBEPHBIX JAaHHBIX JJIi BBIOOpa HEOOXOIUMOW TIIYOHHBI TOJHOTO
IIOTPYKEHUS CBail.

Otcroma mpoOiieMa TOBBIMIEHUS DSHEPreTUYecKor A(HEKTHBHOCTH YCTPOMCTBa
(GbyHIaMEHTOB U3 3a0MBHBIX CBail 3aBOJICKOTO M3TOTOBJICHUS TPEOYET perieHus] KOMILIeKca
3aa4, OOECIEeUMBAIONINX TMPAKTHUYECKYI0 OCYIIECTBUMOCTh O€30TXOMHBIX TEXHOJOTUN
YCTPONCTBA CBallHBIX (DYHAAMEHTOB, YUUTHIBAS TIPU STOM, UYTO:
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