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3amemum, 9TO Y-KBAHTHI 1 HEHTPOHBI TPOU3BOIAT HOHU3AIIIIO OITOCPEIOBAHO
9Yepes: 3JIEKTPOHbBI OTIa4ul, (POTOIIEKTPOHBI, IPOTOHBI / s/Ipa OTIAYH, 3aPsizKeH-
Hble YaCTHUIIBI OT SJIEPHBIX PEeaKInil.

2  CuumHTWUISITOPBI

CupHTHILISINA - XapaKTePHBIH BUJ JIIOMUHUCIEHIINN, & MMEHHO: CBEUYEeHHe
(Bumumoro uym Gsimzkaero Y P-auana3oHa) B BEIIECTBE MPU TPOXOXKICHIH 34~
psizKeHHO# dacTuibl. CHUHTHIATOPOM MOTYT OBITH KaK KPUCTAJIB (TTOJTy-
[POBOJIHUKM ), TaK U aMOPQHBIE BEIIECTBa, KUJIKOCTH, ra3bl. COOTBETCTBEHHO
MeXaHU3MBbI JITIOMAHUCIICHIINA Pa3JIMIHbl B PA3HBIX CIIUHTHLIATOPAX.

Cupnruyuisaiun (npakTudeckn) nsorpornusl. [Ipn dukcnpoBanHoM SHEpPrormo-
[VIONIEHUN YHC/IO CHUHTH/UISIIOHHLIX (DOTOHOB PACIIPEIEJICHO IIyaCCOHOBCKH
(N.B.: dakrop Pamno F' =1).

" Xopommuit" ciuHTHIATODP B 00IIEM XapaKTepU3yeTcs:

® BLICOKOI 3(PPEKTUBHOCTHIO TTPEOOPA30BAHIST NOHI3AINH B BO30YKICHUE Pa-
JUAlMOHHBIX yPOBHE

® BBLICOKOH 9(D(hDEKTUBHOCTBIO PAMAIIIOHHOTO CHATHsI BO30OYKIeHUs (C1abbl-
MU MEXaHU3MAaMHU TallleHs] )

e Cj1abbIM MOTJIONIEHNEM COOCTBEHHOTO U3JIydeHus (CM. HUKE)

[Iycrs "momexysspablii" ("smemenTapHbIit" ) KBAHTOBBIN BBIXOJ JTIOMIHUCICH-

NT

AN NpU Pomoso3dyxrclenuu qy = Ne - 3zech N,’Yl u N§ - COOTBETCTBEHHO
v

YHCJIO TOTJIONIEHHBIX ¥ UCIYIIEHHBIX (DOTOHOB JI7Isi (OECKOHETHO) MOHK020 00~

pasiia.

B "roncrom"obpasie mpucyrcTByeT camororiomienue (peabcopOuust), 3aBuU-
camee or pasmepoB n caBura Crokca. Ilycts obracth crekTpa mcmycKa-
Hus, 3pPEKTUBHO HellepeKphIBbieMasi 00/IaCThIO MOTJIONMIEHUsI, COCTABJIAET J10-

mo K(=b/a).

[TycTh Ha OJIMH aKT JIIOMUHUCIIEHITUN TIPU UOHUSAUUOHHOM BO3OY K IEHUH (—CIHH-
TUJLISAIHS ) TpeOyeTcs B cpeiHeM SHeprus w. Toraa mpu MOrIONeHIN SHEPIIn
FE nepBuunoe gucyio poToHOB

FE
No=—qo.
w

U3 mux KNy Boiiiger u3 obpasua, (1 — K)Ny nmormorurest, go(1l — K)Ny -
nepeusnyuntcs. U .1, B pesynbrare Bbixo1 pOTOHOB 13 HECKOHETHO TOJICTOTO



obpasIa

> KNy
N = KN, 1—K)KNy+..=KN, t1l-—K)'=———.
0+ qo( JENo + onzz:o%( ) 1~ (1l — K)
Beenem "npakrudeckuii"Borxon ¢: N/Ny = q/qo.
QK K—1
= (< @)~ q-
q l—qg(l—K)( Q) = o
Hanpuwmep, mia antpanena tunudno qo = 0.94, K = 0.2 , ¢ = 0.80.

Nrak, CIUHTHIIATOP XapaKTepu3yeTcs:

® CIIEKTPOM M3JIyUEHUS
® CBETOBBIXOJIOM (37IEMEHTAPHBIM ¥ IPAKTUIECKIM ).
Tak, mis anTparesa THIAIHO: w ~ 60 5B (st m.i.p.) npu A = 440 um,
Wi w. /w ~ 0.04.
Kpome Toro, jrsg MCIoab30BaHUU TPU BBICOKMX WHTEHCHUBHOCTSAX YaCTHIL
BaXKHBIM $IBJISI€TCS
® BpeMs BbICBEUUBAHMSI.

BpemeHHoe pa3BuTHe CHUHTUUISIIAN 3aBUCAT OT BPEMEHH Of, 3aTPaInBaeMOro
Ha BO30YK/ICHUE JIFOMIUHECIIEHTHBIX IIEHTPOB (IIOIJIOIEHNe i MUIPAIHs K HUM
SHEPrHUN), ¥ BPEMEHH WX Ku3HN 7. IIpu 0t < T HHTEHCHBHOCTH CBEUECHUS
I(t) = Iyexp (—t/7). Hacro I (t) onucbiBaeTcst CyMMO HECKOTBKIX KOMIIOHEHT
C PasHbIMU BPEMEHAMHU BBICBEUMBAHUsI. DTU KOMIIOHEHTBI MOTYT OTJIHYATHCS
CIIEKTPAJILHBIM COCTABOM, & COOTHOIIIEHNE UX HUHTEHCHUBHOCTE! MOYKET 3aBHCETh
OT TeMIepaTyphbl, IIIOTHOCTH MOHU3ALMN U JAPYIHUX (HhaKTOPOB.

Muorue u3 3H@PeKTUBHBIX CIUHTULIATOPOB IPEJICTABIAIOT coboit "marpu-
1y "OCHOBHOTO BelecTBa, B KOTopyto BHejapena ("mommposana') ta wim uHas
no6aBKa (IPUMECH), CO3/Iaolnas COOCTBEHHO M3JIydaTeIbHbIE IEHTPHI ¢ COOT-
BETCTBYIOIUMI SHEPTeTHIECKUMI YPOBHAMEU. BeposiTHOCTD 3axBaTa BO30Y K-
JIeHUsI HA MPUMECHbIe YDOBHHU, a C Hefl - MOHAYasy - CBETOBBIXOJ, PACTYT C
yBeJnvIeHneM nx KoHleHTpamnun. Haunras ¢ HEKOTOPOil KOHIIEHTPAIIUN aKTH-
BaTOpa HadMHAeT Mpeodsagarh 3PMEKT MOIJIOMEHUS W3JIyIeHUs STUMU Ke
npumecsmu, u "3 dexkTuBHOE" KOTUIECTBO CBETA YMEHBIITACTCS.

2.1 S¢pexm Buprca

IIpocras ynuHeliHAS 3aBUCUMOCTDh CBETOBBIXOAA OT ITOIVIONIYHHOI SHEPruu Ha-
pyIIaeTcst Ipu JIOCTATOYHO BBICOKOIT miorHocTH norepsh dE/dx. [Tanenue cae-
TOBBIXO/Ia, MOYKET OBITh KAUEeCTBEHHO OObSICHEHO CJIeLYIOIIeil MOIEIbIO.



[Iycrs Hapsmy ¢ BO30YKIEHUSME, BOSHUKAIOIIMMI Ha IIyTH 3apSKEeHHON da-
cTuIpl ¢ JiuHeliHoi miotHocThio AdE /dz, obpasytores teHTphl Tyienus, (Ge-
3U3JIyYaTe/IbHOrO CHATHs BO30Yy»KaeHusi) ¢ kounerrpanueit CdFE /dz. Ilycrs,
B CBOIO OY€pe/ib, KOHIIEHTPAIUs IIeHTPOB JIIoMuHectennun ny. Kemn cedenust
3axBaTa BO30YK/IEHUsI IIEHTPOM JIIOMUHECIICHIINH U [EHTPOM TYIIIeHWs PABHBI
0L M 0g COOTBETCTBEHHO, TO CBETOBBIXOJ Ha €JINHHUILY IIyTH

dL orng dE AdE/dx

dz  opng +0CdE/dz” dx T 1+ BdE/dx

DTy 3aBUCUMOCTH CBETOBBIXOJIA OT IMJIOTHOCTU MOHU3AIMOHHBIX TIOTEPh HA3bI-
BaioT opmysioit Bupkca, a mocTosgHHYI0 B, XapaKTepu3yIoILyO CIUHTHIILIs-
TOP U He 3aBUCAIILYIO OT TUIIA U SHEPTUU YaCTUILIB, - Kodddurmerrom bupkca.



2.2 Xapaxmepucmuru HeKOMOoPbiT CUUHMUALAMOPOS

CUuHTHLIATOD p, v/ | Appaw, BM | BBIxOm, % | 7¢|7s,HC(%) IpuMedanne
OpraH. KpUCTAJLJIbI
Anrpanen (Cy4Hyp) 1.25 450 4 30[400 Makc.BBIXO/I,
HeIlpoveH
Crunsben (C14Hi2) 1.16 410 2.5 6/400 GOJIBIIIIE PAMEPHI
(20 + 50)
OpraH. >kKujaK.
Tomyon + 0.9 430 3 3| bombIme 00bEMBL
POPOP(1.5 r/n)
Kcunon + 0.9 400 2 2| BPEJEH KUCJIOPO/I
p-tepdenmn (5 r/m)
IInacTmacchr
[TommcTupomn+ 0.9 360 1.2 3| paja. croiik. B 30-50 p.>
36 r/n1 p-repdenn YeM y OpI.KPUCTAL
PS -+ 16 r/x Terpa- 0.9 480 1.5 5]
dermnbyTameH
Heopr. kpucr.
Nal(Tl) 3.7 410 8+ 13% 230 9TAJIOH BBIXOJIA;
PUIPOCKOTINYEH
ZnS(Ag) 4.1 450 28 100[10% PEKOPJL BBIXOJIA;
MOPOIIOK
CsI(TI) 4.5 560 6 103 Xo=1.9cm
Y AlO3(Ce) 5.6 350 5 28104 OBICTDBIIT
BaF, 4.9 220[310 3 <1/620 OY€HDb OBICTPBI
BGO (BiyGe3019) 7.1 490 2.5 60[300 OY€Hb IJIOTHBIN
PWO (PbIWO,) 8.3 420 0.1 4150 Xo = 0.9 cu
I'az
Xe+(na okne OIY) ~1 1-10 npu P=1 atm
D EHIICTIILOEH or Nal | 7x1/P




3 ®POTO3JIEKTPOHHBINA YMHOXKUTEJb

DY - yeTpoiicTBO, Mpeodpas3yrolee CBETOBOI CUTHAJ B 3JIEKTPUIECKUI C yCHI-
neaneM. Knaccudeckuit @Y - BakyyMHBIIT TpubOp HA OCHOBE G6HewHe20 Pho-
moagpexma u 6mopuuroti amuccuy 1eKTporoB. OcuoBuble dactn DAY - do-
TOKATO/I, CHCTEMa, YMHOKAIOIINX 3JIEKTPOJIOB - JUHOIOB, AHOJI.

Oo6aacTb YYBCTBUTE/JIbHOCTHU OIIpeae/IsAeTCAd:

® [IPO3PATHOCTHIO BXOJHOTO OKHA (CTEKJIO, KBapI[) B KODOTKOBOTHOBOMN YACTH;

e "kpacuoii"rpanurneit porosaddekra

hwmin = Evac - Emaac = q)ph )

Evac, Frnas - HEPrun 3JIEKTPOHA COOTBETCTBEHHO BHE Tejia (KaToja) W Ha
HAWMBBICIIEM SHEPreTHIecKOM ypoBHe (matomum BKIag B dhorosddekr) B
KpHcTamidecKoil pemerke . @, HasbiBaeTca (POTOIEKTPOHHON PabOTOI
BBIXO/IA.

B metasne Bo3OyKIAI0TCs 3/IEKTPOHBI TPOBOJIUMOCTH, T.€. ., COOTBETCTBY-
eT BepXHEeMY 3allOJTHEHHOMY YPOBHIO 30HBI IIPOBOJUMOCTH.

B nomynpoBosHuKe OCHOBHOMN BKJIasa B (hoTosMuccnio, (KaK M B ONTHIECKOE
HOTJIONIEHNE - CM. BBIIE O CHMHTH/UISIIUSAX), JAIOT BAJEHTHBIE SJIEKTPOHBI,
UMeEIOIIHe Ha MOPSIKN OOIBIYI0 KOHIIEHTPAIINIO 110 CPABHEHUIO C TPUMECHBIMU
1 9JIeKTPOHAMU TTpoBoauMocTH. [loaromy it cobecmeennozo horoddbderTa

hwrin = Ppp, = By + E, .

31aech I, - mmpuHa 3aIpenieHHon 30HbI, F, - PACCTOAHNE OT HUZKHEl IPaHUIIbI
30HBI TIPOBOJUMOCTH JI0 YPOBHs BakyyMa (T.H. "sjieKTpoHHOE cpojcTBO").

Dorosddexrr - nponecc Beprym (nan 6uromuanbabii). [Ipu perucrparmym
BCIIBIIIIEK C ITyaCCOHOBCKUM pacIpe/iesieHrneM (hOTOHOB pacipejie/ieHne 9nuc/ia
(bOTO3IEKTPOHOB TaK>Ke MyacCOHOBCKOE. BeposiTHOCTh BHIOMBAHMSs 3JIEKTPOHA
dboronom - keanmosan sppexmusnocmo Cyp . (Tunmano 0.1 = 0.4).
CroekTpajbHasi 1yBCTBUTEIBHOCTE Y(\)= (POTOTOK /MOIIHOCTH CBETA C €[MHU-
neit mamepenns 1 A/Br = 1.24/\|mkwM| ssmekTporos/dhoToH.

Cphe < 1. — YA =0.4um) < 0.3 A/Br.



3.1 Tennosvie wymv, PIY

TepmoTok ¢ doTokaToaa

. _or

ioc T?e *T |
rae P - mepmosnexmponnan padbora Bbixoga. TepModMuUccusi - paBHOBECHBII
MIPOIIECC - ONPEJIENIACTCA XUMUIECKUM TTOTEHIIUAJIOM BEIIEeCTBa, T.€. MOJIOXKe-

HueM ypoBHs Pepmu.

B meraste yposerb @epmu coBnagaer (B npeese T=0) ¢ BepxXHUM 3a110/THEH-
HBIM YPOBHEM 30HBI TpoBoAUMOCTU: Fp = F,),4,.. [lo3TOMY T€pMO3/IEKTPpOHHAS
paboTa BBIXOJa COBIAIAET ¢ (poTovneKTpoHHOil: @), = P, 1 XapakTepucTUKN
000X TPOIECCOB OMPEIEIAIOTCS OTHON IHEPreTHIeCKON BeIMINHOM

B uancrom nomynposoguuke yposenb DepMu JTeKUT B cepe/inHe 3allpelIeHHON
soubl, u Oy = E,/2 + E,. Hanmuane npumeceii (JOHOPHBIX NN AKIEITOPHBIX)
CMeIlaeT ero K rpaHuile (BepxHeill Win HUXKHell) 9Toii 30HbI. B sobom caydae
O, # Pp. OT0 OTKpHIBaET IPUHINIHAIBLHYIO BO3MOXKHOCTD CO3/IaHIA D deK-
THUBHBIX HOIYIPOBOJHUKOBBIX (POTOSMUTTEPOB € IPUEMJIEMO HU3KIM yPOBHEM
TEPMOTOKa 0€3 NX OXJIayKICHNS.

Tunuano i ~ 103 < 10% e~ /(em?-¢) (mpu 300 K) u pacrer B ~ 2 pasza ma 10°
TNOBBIIEHHS TEMIIEPATYPHI.

3.2 Veusenue @Y

Tok 3/IeKTPOHOB € KaToJla YCUJIUBAETCA CUCTEMOW W3 M JIMHOJIOB IO TIOC/Ie-

n

JIOBATEJIbHO Bo3pacTatomumu norernuanamm: M = [[ 6; , tae d; - (cpenunii)
i=1

K03 dUIIEeHT BTOPUIHON SMucchu (K.B.9.), T.e. OTHOIIEHHE TOKA BTOPHYHBIX

97IEKTPOHOB K TOKY MepBUYHBIX. K.B.3. KaK (PYHKINS SHEPTUH TEPBUIHOTO
9JIEKTPOHA MMeeT MaKCUMYyM, jocTuraommuii (11 3¢ GeKTHBHBIX SMUTTEPOB)
1o nopaaxy sesmannnl 101 < 102 . KauecTBeHHO 3T0 00bACHACTCS COOTHOIIIE-
HUEM JIBYX OCHOBHBIX (DAKTOPOB: C OJTHON CTOPOHBI, C POCTOM SHEPTUU PACTYT
YUCIO BO30YKIAEMbIX BTOPUYHBIX 3JIEKTPOHOB. B TO Ke BpeMs yBeJndnBa-
eTcsd TUIyOMHa TeHepaluy B TOJIIE BENECTBA TUX 3JIEKTPOHOB, BCJIEJICTBUE
Yero majlaeT BepOATHOCTH UX BBIXOJA U3 o0ObyMa BeriecTBa. Jlyid mmpoko-
r'o KpyTa BEIIECTB SHEPIHUsl, COOTBETCTBYIONIAsl MAKCUMYMY K.B.3., COCTABJISET
HECKOJILKO COTEH 3JIEKTPOH-BOILT. Ha mpakTuke 1o psi/ly TpUYnuH pa3HOCTh 0-
TEHIINAJIOB MKy TOoCIeoBaTeIbHbIMI JuHOZaMn DIV cocTaB/isieT 3aMeTHO
MeHbITyio Benmaunnay V'~ 100 — 200 B. Ilpm TunmasBIX 1719 COBPEMEHHBIX
DY k.B.3., paBHOoM 4-5, u unciae kKackajgoB 10-12 kosddunmenT ycuaeHus
cocrapiaser M ~ 107. IIpu upesMepHOM MOBLINICHNN HampsKenus na ODY
HAYMHAET CKA3bIBATHCS O0ObEMHBIN 3apsiy S9JIEKTPOHHOTO 00JIaKA HA KOHEIHBIX



CTaINAX Pa3MHOXKEHUsA, 9TO TMPUBOJIUT K HACBIIEHUIO KO DUIIMEHTa yCUTe-
nust u Hesmueitnoctn PDY. Kpome toro, pacryr mymbr OV (cM. pasee).
Bo3moxkHO TIOsIB/IEHTE TIAPA3UTHBIX MTOCIEUMITYIHCOB, CBSI3aHHBIX C YIapHOI
9JIEKTPOHHOI MOHU3AIMEl OCTATOYHOTO ra3a B BAKYYMHOM 00beMe U TOCTIeTy-
IOIIMM COyIapeHreM 00pa30BaBIIIXC HOHOB C KATOJOM WJIH JUHOAAMHU (T.H.
HOHHAs obpaTHasi CBs3b). Eille OIMH MCTOYHUK MOCTeNMITyIbcoB 11 doroH-
Has obpaTHas CBs3b, KOra (DOTOHBI BUIMMOTO JUAIA30HA, COITPOBOXKTAIONINE
MOIITHYIO JIABUHY Ha aHOJE, BBI3BIBAIOT (POTO3(DDEKT U3 KaToda UIn JTHHOIOB.
Haxkowner, npu o4eHb OOIBITIOM aHOIHOM TOKE, BEI3BAHHBIM CJIUIITKOM OOJIBIITNM
YCUJIEHUEM WJIN CUJIBHOI 3aCBETKON (DOTOKATO/A, MOTYT MPOU30UTU M3MEHe-
HUs CBONCTB MOCIETHETO JTUHO/A W aHOJIA, BIJIOTH JI0 HEOOpATHMOTO HapyIIe-
Hust paboTel PDY. B moctaroqno y3KOM IuanazoHe HalpsiKeHuii (SHepruii) B
paboueit 06/1acTH K.B.3. JIMHOIOB MOKET OBITH I'Py0OO0 allpOKCUMUPOBAH JIMHE-
Hoit yukuumeit §(V) oc V. Ilpu paBHOMEPHOM pacrpejie/IeHUN MOTEHINATIOB
HAIIPsIZKEHNe MeXKly HociefoBaTeabHbiMu quaogamu Vo= Vo/n | toe Vg 11
[TOJTHOE HaIlpsizKeHne Ha AnHOAHOI cucteme PDY. B mpemanonoxkennn SKBUBa-
JIEHTHOCTH BCEX KaCKaJIOB TIOJTHOE yCHUJIEHUE

M o (Vo/n)" o< V.
Orcrofa mpakTHIecKoe TpeboBaHue: JIjId CTabUIbHOCTH
AM/M = ndVy/Vy < 1%

HeobxoauMo obecrieunts dVy/Vy < 1073,
3.8 Amnaumydnoe paspewerue PIY

[Iporecc pa3zMHOXKeHUs SJIEKTPOHOB MOJIBEPXKEH (IyKTyarusM. Pacrpejerte-
HIE 110 BeJIMUUHE (3apsijly) CUIHAJIOB, BBI3BAHHBIX BBLIETOM OJIHOTO (POTOSJIEK-
TPOHA, HA3BIBAETCSI PACIIPEJIEIEHIEM OJTHOIEKTPOHHBIX UMITYJIbCOB (p.0.1.). B
o0IeM crydae p.o.n. MOYKHO XapaKTEePU30BATh JABYMs OCHOBHBIMU XapaKTepH-
CTAKAMU: CPEIHUM (4] U JUCIIEPCUEH 0.

N neanusupoBanHas MOJETb YCUIECHUS: 9JIEKTPOHBI TIOJTHOCTBIO COOMPAIOTCS Ha,
MOCTIEIOBATE/IbHBIX JUHOAAX; BCE JMHOJBI UMEIOT OJIMHAKOBBIE K.B.9. 0; pac-
IIpe/ieJIeHe BTOPUYHBIX JIEKTPOHOB - ITyacCOHOBCKOe. MOXKHO moKa3aThb, 4TO
OCHOBHOI BKJI&JI B JIUCIIEPCUIO YCUJIEHUsI TAIOT (DIIYKTYAIIMT PA3MHOXKEHUS Ha
nepsoM gunOmAe. [Ipu n > 1, 6 > 1 orHOCUTETbHAS ITUPUHA P.O.1.

(o] 1

Ml_%'

B obnactu muneitroctu @Y oTKMHUK Ha Npje. HGOTOIIEKTPOHOB ABJIAETCA Pe-



3yJIBTATOM HE3aBUCHMOTO Pa3MHOKEHNsT KaxKa0ro n3 HuX. CoOTBETCTBYIOIIEe
pacnpe/ie/leHie CUIHAJIOB €CTh Ny o -KpaTHasl c6epmKa p.0...

JInst cUTHAJIOB ¢ MyacCOHOBCKIM PACIpPEJEIeHIEM IHuc/ia (POTOIEKTPOHOB CO
cpednum (Nppe) = p (HAIpUMep, IPU PErHCTPALNN CHUHTHUISIUN 0T duk-
CUPOBANHOT, MOHN3AINN) pa3pewerue o aMIUTATYAe (3apsay) OpeessieTcs
BbIpa2KCHHUEM

o o

2 1+;‘T
0

3.4  Bpemennvie rapaxmepucmuru PIY

JIj1st MMITYIBCHBIX M3MEPEeHUIT BAXKHBIMU sIBJISTIOTCSI BDEMEHHBIE XapaKTePUCTH-
ku @Y, B mepByIO 0Yepeb IIUTEILHOCTh BBIXOJHOTO MMITYJIhCa B OTBET Ha
0-BCHBIKY cBeTa u LI B MeHbIeil cTemenn - BpeMs ero 3aJIepKKU. 3a1epiK-
Ka OIPEJIeNIAETCA CYMMAPHBIM BPEMEHEM, 3aTPAINBAEMbBIM PA3MHOKAIOIINMU-
sl 9JIEKTPOHAME Ha TPOJIET Yepe3 BCIo JAUHOAHYI0 cuctemy PDY, U TUIHIHO
cocrasjisier 10 + 20 ne. [uTelbHOCTD UMITYJIBCA 3aBUCUT OT JIBYX OCHOBHBIX
dakropos. [lepBrlii - pazdpoc BpeMeH mpoJieTa 3JeKTPOHOB, TJIABHBIM 00Pa30M
Ha HAYAJIBHON CTAJINKM PA3MHOXKEeHUs (Ha KaTo/e U MepPBBIX JUHOMIAX), B CHILY
paszbpoca X HAYATBHBIX SMUCCUOHHBIX CKOPOCTE U He N30XPOHHOCTH Pa3HBIX
TpaeKTopuil JABuKeHus. Bropoit ¢akTop - rpaHUYHAasi 9acTOTa MOJOCHI TPO-
MyCKaHWs, OIpeIessgeMast apasuTHON eMKoCTbio aHojga PDY oTHOCHTETHHO
BCEX JIPYIUX SJIEKTPOJOB M CONMPOTHUBJIEHHEM BHeIIHed 1enu. J[IuTebHOCTD
UMITYJIbCA BADBUPYETCsT OT HECKONBKUX (~ 2 — 5) He 1151 ObIcTphIX ("Bpeme-
HbIx") Tunos OV 10 20-40 He st cpaBHUTENBHO "MeIeHHBIX "Tuiiop ODY.




