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TA3OHAIIOJIHEHHBIN I'II:OHOP]_[I/IOHAJII)HLIﬁ
JAETEKTOP HEUTPOHOB

Ilenv padomwi: vi3ydeHUE NPUHLHUIA JEUCTBUS U OCHOBHBIX
XapaKTePUCTHK MPOMNOPIUOHATILHOTO Ta30HANOIHEHHOTO JEeTEeK-
TOPA, UCIIOJIB3YEMOTO JIJIsl PETUCTPALIUU TEIIJIOBBIX HEHTPOHOB.

BBEJIEHUE

['a30HanoJIHEHHBIN PONOPLMOHAIBHBIN JETEKTOP OTHOCUTCS
K MOHU3ALMOHHBIM JIETEKTOpaM, paboTaIOIUM B PEXUME Ta30BO-
ro yCUJICHUS.

[TpuHuun paGoThl Ia30BOr0 MPOMOPLUUOHAIBHOIO JETEKTOpa
BHayaJle pacCMOTPUM Ha MPUMEPE PErucTpaluu 3apsHKEHHbBIX
YaCTHII.

[Ipyn npoxoxkaeHUM uepe3 rasz 3apsHKEHHas 4acTHlla, Tepss
sHepruto E;, obpasyer Ha cBoeM Tpeke B cpeaHeM No 371eKTpoH-
HO-MOHHBIX Nap (MepBUYHASI MOHM3ALMS), ONPEAENISIEMbIX COOT-
HowernueMm No = Ej/o, rie ® — cpeansis sHeprus, 3aTpaycHHas Ha
o0Opa3oBaHKe OJHOHN Mapbl. DICKTPOHBI U MOHBI MOJ JACHCTBHEM
BHEIIIHET0 3JIeKTPUYECKOro nois apeidytot B raze. Ecnu Hanps-
KEHHOCTb 3JIEKTPUYECKOT0 MOJIs B JAETEKTOPE JOCTAaTOYHO BEHU-
Ka, TO JIEKTPOHBI, CO3/IaHHBIC YacTUlle B paboueM oObeme, Ha
JUTHHE CBOOOJHOTO Tpo0era HaOUparT YHEPTrHUI0, JTOCTATOUYHYIO
JUIE MOHM3AllMM MOJIEKYJl MJIM aTOMOB Ta3a NpH COYIApEeHUHU C
HUMHU (yAapHas HOHU3ALINS).

Ecnu Ha mytv B 1 ¢M 1O HamnpaBJIEHUIO 3JIEKTPUYECKOTO IMOJIs
AJIEKTPOHBI UCTIBITHIBAIOT O COYIApeHHH, MPUBOIAIINX K HOHH-
3allMy, TO KOJIMYECTBO Map MOHOB, 00pa3oBaHHBIX N 3yekTpoHa-
MH B clioe dX, onpenensieTcs BhIpaKeHUEM:

dN = Na(x)dx,
rae o - KoahGUIUeHT yaJapHOi HOHU3AIINY.
Toraa koaM4ecTBO Map MOHOB BO BCEW JIaBUHE COCTABIISIET:



X2
N = Ngexp _[ a(x)dx |, (1)
X
rje X1 — KoopJArHaTa MeCTa MePBUYHON MOHHM3AIUU; X2 — KOOPIH-
HaTa KOHIIA JIABUHBI.

VYBenuueHue yucia map MOHOB 3a CUET YAapHOW HOHU3AIUU
xapakrepusyercss K03(h(GUIMEeHTOM ra30BOro YCHJICHHS M, pas-
HBIM OTHOIICHHIO ITOJTHOTO Yucia nap noHoB N B JlaBuHE K 4HcC-
ny map moHoB N, MepBOHAYAIBHO CO3JaHHBIX PErHUCTPUPYEMOI
gactuueit: m = N/No.

N3 dhopmynst (1) BUIHO, YTO KOIMYECTBO Map MOHOB, 00pa3o-
BAaHHBIX B JIABHHE, ONPEIEIACTCS HE TOJIbKO 3HaueHUsIMH No 1 o,
HO ¥ MECTOM IepBUYHON MoHM3anuu. CienoBaTeabHO, BEIMYMHA
3apsaa Q, MHAYIIMPOBAHHOTO BO BHEIIHEH IENH MOHU3AIIMOHHOTO
JETEKTOpa C Ta30BbIM YCHJIEHHEM, KOTOpas MPOIOPIHMOHATBHA
yucny aperidyromux 3apanoB Q ~ mNy ~ N, Oyzaer Takxke 3aBu-
CETh OT KOOPAUHATHI TPEKA YaCTHIIBI.

O4eBHIHO, YTO B JIETEKTOPE C T'a30BbIM ycHiIeHHeM 3apsn Q,
WHYIIUPOBAHHBIA BO BHEIIHEW Ienu, OyIeT MpOINOpIHOHANICH
SHEPTUU MOTEPSIHHOMN 3apsKEHHOM yacTuiei £y, TOJIbKO B cliyuae,
€CIM KaXblil MEPBUYHBIN 3JEKTPOH HE3aBUCHMO OT MECTa €ro
00pa3oBaHMs CO3/Ia€T B MPOLIECCe YCUTICHUS B CPETHEM OJIHO U TO
K€ KOJMYECTBO Map MOHOB. Takoe ycloBUe BBHIMOIHSIETCS, B 4aCT-
HOCTH, B JIETEKTOPaX HWJIMHIPUYECKON (HOPMBI, B KOTOPBIX THa-
METp KaToJa — HWJIWHIpa MHOTO OOJbIEe TUaMeTpa aHo/aa — Me-
TaJUIMYECKOW HUTH, HATAHYTON MO0 OcH nuiauHapa (puc.l).

JleficTBUTENBLHO, DJIEKTpUUYECKOe Tosie E pe3ko HeoaHOpOoaHO
B0k Hampasienus I, T.x. E = Uo/(rIn(r/r,)), rne Ug — pa3Hocts
MOTEHIIMATIOB Ha DJIEKTpoAax, Iy U I, — paauychl KaToJla U aHo/Aa
coOoTBeTCTBeHHO. [loaTOMY KO PUIHEHT yaapHOH HOHU3AUUA O
OKa3bIBaeTCS OTIMYHBIM OT HYJS JIMIIb B OYE€Hb MajoM o0beMe,
npuierammeM K HUTH. CieIoBaTeNbHO, JUIsl BCEX MEPBUYHBIX
AJIEKTPOHOB YCIIOBUSI 00Opa30BaHMsl JTaBUH OJMHAKOBBI U HE 3aBU-
CSIT OT MECTa MPOXOKACHHUS YaCTUIIBI.
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Ob6mnactp ynapuoit  E, +
MOHHM3aLUH

Puc.1. 3aBucumoctsb HaPsAXXCHHOCTU JJICKTPHUYCCKOI'O MOJIA OT paanyca B HUJIMHIAPU-
YECKOM JCTEKTOPEC

B stom ciywae st goctatouyHo 0onbmnX K03(duuueHToB ra-
30BOT0 yCWJIGHHSI M HMHIYIUPOBAHHBIM 3apsOM OT JBIIKCHHS
3JIEKTPOHOB MEPBUYHON MOHM3ALMU A0 MECTa YyAapHOM HOHM3a-
UM MOXHO TIpeHeOpeus. 3apsan Q Bo BHemIHeH nenu OyaeT ornpe-
JENSATHCSI YUCIIOM 3JIEKTPOHOB M MOHOB, 00pa30BaHHBIX B 00JacTH
yIapHOW HMOHUW3AIMH, W, CJEeIOBATEIbHO, TOJBKO DHEpPrueil uac-
tui: Q ~ mMNg = mE/®. TToaTOMY IeTEeKTOpBI C ra30BbIM yCHIIe-
HUEM, UMEIOIIUE IWINHAPHYECKYI0 (HOopMy, SIBISIFOTCA IPOIOp-
[IUOHATBHBIMH JETEKTOPAMH.

Bennuuna 3apsaa Q, a Takke ero U3MEHEHUE BO BpEMEHH, OIl-
penensroniee BpeMEHHbIE XapaKTePUCTUKN IUJIHHIPUIECKOTO JIe-
TEKTOpa C ra30BbIM YCUJICHHEM, 3aBUCAT OT CONPOTHBIICHUS Ha-
rpy3ku R BO BHemIHeH Lienu U 3KBUBaJIEHTHOHN emkocTH C (CyMm-
MapHasi eMKOCTh JIETEKTOPA U LIeTeH, MOIKIIOYEHHBIX K HEMY).

Tak xak pa3BUTHE JIaBUH WJIET Y aHOJA Ha PACCTOSHUSX, PaB-
HBIX HECKOJIbKUM JIMaMeTpaM HHUTH, NyTh Apeiida 3IeKTPOHOB 10
aHOJ/a OKa3bIBaeTcs MaybIM. [109TOMYy OCHOBHOW BKJIaJ B BEJIMYH-
Hy 3apsaa Q 1aeT TOK, BO3HHKAIOMIMKA BO BHEIIHEH Lenu OT
npeiida HOHOB K KaTOYy.



Ecmm Bei6pate RC >> T7 (T " - Bpems apeiida noHoB u3 06-
JaCTH YAApHOM MOHM3allMU A0 KaToAa), TO 3apsih BO BHEUIHEH
nernu OyaeT MakCUMalbHBIM: Qmax = €éMNo, T1Ie € — 3aps dJiek-
Tpona. OnHako HeoOXxomumocTu BhIOUpath RC >> T ™ mer, Tak
KaK OCHOBHOM BKJIaJl B aMIUIUTYIy MHIyLHpOBaHHOTO 3apsana Q
JaeT ABM)KCHUE MOHOB B CHJIBHOM IOJie BOJIM3M aHona. Oka3biBa-
€TCsl, 4TO yXe mpu 3HadeHusix RC ~ 102 1* (TO ecTb, MoOpsAKa
HECKOJIbKUX MHUKPOCEKYH]), BEJIMUMHA 3apsiga COCTABIISIET OKOJIO
50% ot makcumanbHOro 3HaueHus. [Ipu 3TOM, €cTeCTBEHHO, CO-
XPaHSIOTCA MPONOPLUOHATIBHBIE CBOMCTBA JETEKTOPa, a €ro Bpe-
MEHHOE pa3pelleHue CYIIECTBEHHO yIyUIlIaeTcs.

C npyroii ctoponsl, 3HaueHne RC  10KHO OBITH, TIO KpaiHEeH
Mepe Ha MopsioK Oombine 7~ - BpeMeHu Jperida 31eKTPOHOB Iep-
BUYHOW MOHU3AIIMHU OT KaToja K aHoxay. JlefctBurenbHo, eciim RC
<T' ", TO B TOM cy4ae, KOTja nepBUYHAasl HOHU3AIUS [IPOU3BOIUT-
Csl YaCTHIIAMH, TIPOOETH KOTOPHIX CPABHUMBI C pa3MepaMHu JICTEK-
TOopa, BennunHa 3apsga Q Oyzaer 3aBuceTh OT AJIUHBI Mpodera
MOHHM3UPYIONICH YaCTHIIBI U €€ HAMPABJICHHS, U TIPOMOPIIMOHAIb-
HbIE CBOICTBa JeTekTopa HapymaioTcs. Cleayer OTMETUTh, UTO
Ha MpakTUKe (HOPMUPOBAHUE UMITYIIHCOB C JIETEKTOPA JTOCTHTACT-
cs He m3meHeHneM RC, a mogbopoM MOJIOCH MPOMYCKaHUs YCH-
JUTENS.

OddexT ymapHOW HOHHM3AIUU SBISETCS OCHOBHBIM, HO HE
€IMHCTBEHHBIM, OTIPE/ISIISIOIINM Pa3BUTHUE JIABUH B JICTEKTOPE.

[Ipu npeiide PIEKTPOHOB B CHIIBHBIX JIIEKTPUUYECKHUX TMOJSAX
Hapsy C MPOIECCOM YAapHOW MOHHM3AIMKA UMEET MECTO M BO30Y-
KJICHHE MOJIEKYJ WJIM aTOMOB rasza. Bo3Bpaiasick B OCHOBHOE CO-
CTOSIHHE, MOJICKYJIBI UCIYCKAOT ()OTOHBI, KOTOPHIE MOTYT BHI-
3BaTh (oTodddekT Ha Karoae nerekropa. POTONEKTPOH, BBI-
MIEAMAA ¢ TIOBEPXHOCTH KaToJa, CO3AaeT B OOJacTH aHOJA JO-
MOJIHUTENbHYIO HOHU3aIM0. KpoMe TOro, eciy MmonoKUTEeNbHBIH
WOH, TTOJXOMS K KaToIy M3 00JacTH yJapHOW MOHU3AIUH, UMEET
MOTEHIIUATBFHYI0 YHEPTUIO, KOTOPasi MPEBBIIIACT yABOCHHYIO pa-
00Ty BBIXOJIa C TIOBEPXHOCTH KaToja, TO MOXKET IOSIBUTHCS EIIe
OJIMH CBOOOJIHBINM 3NEKTPOH. DTOT SJEKTPOH HA MYTH K aHOIY B
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CBOIO odepenb 00pa3yeT 3JIEKTPOHHO-MOHHYIO JaBHHY. Bepost-
HOCTh BTOPUYHBIX IMPOIIECCOB HA KAaTOAE B MPOIMOPLHHUOHATEHOM
JETEKTOpe XapakTepusyercs: Ko3(puinueHTom y, KOTOPBIU CyIie-
CTBEHHO 3aBHCUT OT MaTepHaja KaToJa W CBOICTB rasa, HaIoJ-
HSIOIIETO JETEKTOp (Y ~ 10'4). Koaddumument razoBoro ycuneHus
C y4eTOM BTOPHUHBIX IpoueccoB M ompexensiercs kak

M = m/(1-ym)

KoaddunmenT razoBoro ycuneHuss M 3aBUCHT OT HANIPSKCHUS
Up, MPHIIOKEHHOTO K JIEKTPOIaM POIOPIUOHATBHOTO JIETEKTO-
pa, MpUYeM TakK, YTO HE3HAYUTENbHAs HECTaOWIBHOCTH (Apeiid)
MCTOYHMKA MUTAHUSI MOXET TPUBECTH K CYIIECTBEHHBIM U3MEHE-
HUSAM Kodpunmenta M.

Koaddunuent razoBoro ycuiieHuss M OnpeAeisioT dKCHEpH-
MEHTAJIFHO METOJIOM CPaBHEHHUS BEIIMYMH 3apsja HAa BBIXOJE Ta-
30HAIOJIHEHHOTO MPOMOPIUOHATIBHOTO JeTeKTopa Quy U TOro XKe
JeTeKTopa, paboTalomero B peXnUMe MOHU3AIMOHHONW KaMephl B
OTCYTCTBHE Ia30BOT0 YCHIICHUS Q!

M = QHI[/QPIK (2)

CootHouieHue (2) crnpaBeaavBO MPH YCIOBHM MOJHOTO COOU-
paHMs WHAYIIMPOBAHHOTO 3apsi/ia BO BHEIIHEH IIETIH AETEKTOPa, TO
ects npu RC >> T*. Ha npakTuke 11 HOPMHPOBAHUS CUTHANA
semuuuHy RC 06b19HO BBIOMpatoT B rpanumax I~ << RC << T7,
OTO NPUBOJIUT K HETOJHOMY COOMpPAHUIO0 MHIYLUPOBAHHOTO 3a-
psna. OmHAKO TaKOW PEKUM TTO3BOJISIET, BO-TIEPBHIX, COOpATh 3HAa-
YUTENbHYIO YacTh 3apsAfa OT MaKCHUMaJIbHO BO3MOYKHOTO, BO-
BTOPBIX, YMEHBIIUTH JUIUTEILHOCTh HMMITYJIbCA HAIPSDKEHUS Ha
BBIXOJIE JETEKTOpa MO CPaBHEHHUIO C PEXHMMOM IOJHOTO codupa-
HUS, B-TPETHUX, COXPAHUTh HE3aBHCUMOCTh AMIUTHTY bl UMITYITh-
ca OT OPHEHTAIH TpeKka B 00beMe JAETEKTOpa, TO €CTh COXPAHUTh
PEKUM TIPOMOPIHOHATEHOCTH. OUYeBHUIHO, YTO TPH HETOJHOM
coOMpaHuH, COOTHOILIEHHE (2) mepecTaeT ObITh KOPPEKTHBIM, TaK
KaK JIOJId COOPaHHOTO 3apsaa B PEKUME MOHU3AMOHHONW KaMephl
U B PEXKHUME MMPONOPIMOHATIBLHOIO AETEKTOpa OTJINYAIOTCS APYT OT
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apyra. B aTom ciydae MOYKHO BBECTH IOHSATHE SKCIEPUMEHTAb-
HOro Ko3(pQUIMEHTa BHYTPEHHETO YCHJICHHS NIETEKTOpa Moycn,
KOTOPBIN SBISIETCA XapaKTEPUCTUKOW HE TOJIBKO Ipolecca raso-
BOTO YCWJICHHUS B JIETEKTOpE, HO U cnocoba (GopMUpOBaHUS CHUT-
HaJla Ha €ro BBIXOJIE.

Maxcn — leakcn /QHKakcn,

rae Q" u Qu”" - momy4eHHbIE B peabHOM DKCIEPUMEH-
TE 3HAYCHMS 3apsiI0B HA BBIXOJIE JIETEKTOPA, pabOTAIOIIETO B pe-
KHMM€ MPONOPLHOHAIBHOIO YCUJICHHUS U B PEeXHME MOHM3AaLMOH-
HOW KaMephl.

['a30HamonHEeHHbIE  MPONOPIHOHAIBHBIE JETEKTOPbl HALUIN
[IUPOKOE NMPUMEHEHHE B TEXHUKE SICPHO-(PU3UIECKOTO IKCIIEPH-
MEHTa U, B YaCTHOCTH, JUIsl PEIrUCTPALlUN MEJICHHBIX U TEIJIOBBIX
HEHUTpoHOB 1o (N,a) U (N,p) PK309HEPreTUUECKUM peakUusaM. 3a-
pSDKEHHBIE YacTHIbI, oOpa3yroluecs B pe3yibTaTe TaKUX peak-
LU, TEPSIOT CBOK SHEPTUIO U IPOU3BOIAT HOHU3AINIO paboyero
BEIIeCTBa JIeTeKTopa. Takum o0pa3oM, B OTIMYME OT Ipolecca
perucTpalnmy 3apsLKeHHbBIX YaCTHL] PETUCTPalUs MEUIEHHBIX HE-
TPOHOB MJIET B /iBa 3Tana. Ha mepBoM 3Tane npoucxoauT siaepHast
peakuusi ¢ oOpa3oBaHUEM 3apsLKEHHBIX yacTHll. [ 3Toro B 00b-
€M JIETEKTOpa HeoOX0IMMO BBECTH BEIECTBO, 00Jaaarolee J0c-
TaTO4YHO OoJybIIUM ceueHueM (N,p) win (N,0) peaKium.

Ha BTOpOM 3Tamne mpoucxoauT perucrpanusi BTOPUYHBIX 3apsi-
KEHHBIX YaCTHI] — IPOJYKTOB peakiuu. [Ipu 3TOM BblieaMBIIAsICS
SHEprus 3apsHKEHHBIX YacTUI[ Mpeodpa3yercsi B SIEKTPUUYECKUN
CUTHAJ 3a CUET MOHU3ALIMY BEUIeCTBA.

B ra3oBbIX NpomopruoOHAIBHBIX JETEKTOpax o0a 3Tama peru-
CTPAIMH YIaeTCsl Peain3oBaTh NP HAMOIHEHHH MX TrasoM ~He
nnu razoM BFs.

[Ipu 3axBaTte MeIJIEHHBIX HEUTPOHOB SIPOM SHe wuner peax-
U

*He +n— *H +p,

W =0,765 M»sB, rne W — sHeprus peakiuu.
CeueHnue 3He(n,p)3H pEaKUUU JJIsI TEIUIOBBIX HEMTPOHOB CO-
9



CTaBJISIET BEIMUUHY G1 = 5327- 102802,
[Ipu 3axBare MEIUIEHHOIO HEUTPOHA SAPOM 10 oOpa3yercs
SIpO U30TONA B BO30YXJICHHOM COCTOSIHUU, KOTOPOE MPaKTH-

-12
gecku MrHOBeHHO (107°c) pacmagaercst Ha anb(ha-4acTUIly U sapo

JINTHUA.
4 7
/ 2 He + 3 Li

YB+n— 1B

sHe+ [Li+y

CeueHue peakiiu JyIsl TEIUIOBBIX HEUTPOHOB (TMPU KOMHATHOM
temneparype E, = 0,025 3B) Ha uzoromne %8 cocrasiser Bennun-
Hy G2 = 3840- 10'28M2, W = 2,78 M»sB. Jlnsg ecrecTBEeHHOM cMecH
HU30TOMOB, B KOTOpoul coaepxutcs 19,8% g 4 80,2% 11B,
o3(*'B + MB) = 758102

Ecnun obpazoBaBiieecs sipo JUTUS HAXOAUTCS B OCHOBHOM CO-
CTOSIHUU, TO B PE3YyJIbTaTe 3TOM PEaKIMK BBIACISIONIAACS SHEPTUS

W = 2,78 MsB nenurcs mexay sapom 4 Li n anbda-uactuneii 06-
PaTHO MPONOPIMOHAIBHO UX Maccam. OJIHAKO MpH pacmaje sapa
"B smpo |, Li B 94% ciyuaes okasbiBaeTcs B BO30YKIEHHOM CO-

crosHuu. [Ipu nepexose ero B OCHOBHOE COCTOSIHME UCITYCKAeTCs
ramma-kBaHT ¢ 3Heprueil 0,48 M»sB (BeposTHOCTH perucrpanuu
KOTOpPOTO MaJa), ¥ B BU/I€ KHHETHUECKON SHEPTUH MPOAYKTOB pe-
aKIIMM BBIIETSETCS SHEPTUs, paBHas 2,3 M»aB.

3apspkeHHBbIE YacTHUIlbI, oOpasyromiecs B (N,p), (N,a) peaxiu-
X, TPOU3BOJAT HOHHU3AIMIO B paboyeM 0ObeMe Ta30BbIX MPOHop-
[IUOHAJBHBIX JIETEKTOPOB, U HA UX BBIXOJE MHIAYIUPYETCS 3aps
Quy, BETMYHMHA KOTOPOTO MPOMOPIMOHATbHA YKCITY Tap HOHOB
Qux~ MNp, co31aHHBIX HOHH3UPYIOIMMH YaCTUIIAMH.

[TockoabKy B KaXK0¥ U3 paccCMaTpUBAEMBIX SJIEPHBIX pEaKIIUil
oOpa3yercss OTHOBPEMEHHO JIBE€ 3apsiKEHHbIE YaCTHUIBI ( ’H + p
wim “He + 'Li ), To CHrHAI Ha BEIXOZE BBI3BAH UX CyMMapHOU HO-
Huzanuen. JIpyrumu ciioBamu, BeianmdnHa Q, MpONOPIIMOHATBHA

CYMMapHOﬁ KUHETHYECKOI OHCPIrun W Bcex 3apsAKCHHBIX IIPO-
10



IYKTOB PEAKIIMM M MO OTHOLIEHUIO K 3TOW PHEPruM ONHMCAaHHbIE
BbIlIe "OOpHBINA" U "renueBblil" 1eTEeKTOPHl 00J1a1al0T CBOHCTBOM
nponopuuoHanbHOCTH. C JIpyroil CTOPOHBI, CUTHall Ha BBIXOZE
paccMaTpUBaeMbIX JIETEKTOPOB HHUKaKoW mH(popmanuu o0 3Hep-
MU PErUCTPUPYEMBIX MEUIEHHBIX M TEMJIOBbIX HEUTPOHOB HE He-
CeT, TaK KaK 3HEeprus HEUTpoHa E, B 3TOM Cily4ae 3HAYUTEIILHO
MeHnbie sHepruu peakuuu W. CrnemoBartensHo, En + W= W, T1.¢.
BEJIMYMHA 3apsja Ha BBIXOJAE TaKUX JIETEKTOPOB OIPENEISIETCS
TOJIbKO CyMMapHOW KHMHETHYECKOH 3Heprueil Bcex 3apsuKEHHBIX
IIPOJYKTOB PEAKIUH.

KOHTPOJIBHOE 3AIAHUE

[Ipu moaroroBke K J1abopaTOpHON paboTe BHIOIHUTH Clie-
IyIOIlre 3aJaHusl.

1. HapucoBarh 0)ugaeMyro 3aBUCUMOCTh aMIUTUTYAbI CHTHAIA
OT HalpsDKEHUS Ha DJIEKTPOJIaX Ta30HANOIHEHHOTO MPOMOPIHO-
HaJBHOTO JEeTeKTOpa B auana3zoHe Hanpspkenuit 0,1-1,4 xB.
[Ipenmnonaraercs, 4To OETEKTOP MPH MAaIbIX HAIMPsDKEHUAX pado-
TaeT B PSKUME MOHHU3AIMOHHOW KaMephl, a TIPH OOJBIINX Harpsi-
KEHHSIX TIEPEXOTUT B PEKUM MPOTOPIIHOHATHHOTO Ta30BOTO YCH-
JICHUSL.

2. HapucoBaTh 0kHUJaeMO€ pacipeeieHne UMITYJIbCOB 0 aM-
muTynaM s "0opHoOro" meTekTopa, paboTalolIero B pexuMe
MPOTMOPIIMOHAIEHOTO Ta30BOTO YCHJIGHHS U PErHCTPUPYIOIIETO
TEIJIOBbIE HEUTPOHBI. YUYECTh /IBa KaHAaJla PEAKIUU.

3. Kak u3mMeHHUTCsl pacCMOTPEHHOE B 3aJJaHUH 2 pacipeene-
HUE UMITYJIHCOB M0 AMILTUTY/IaM TIPY YBEITMICHUH dYHEPTUU HEH-
TPOHOB B JiBa paza?

JIABOPATOPHASA YCTAHOBKA

CDYHKI_II/IOHaJ'ILHaH CXEMa YCTaHOBKH IPHUBCACHA HA pI/I02
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Puc.2. ®yHknnoHanbHas cxeMa yCTaHOBKU

UccnenayroTcss XapakTepUCTUKH JBYX T'a30HANOJHEHHBIX IH-
JIMHAPUYECKUX JETEKTOPOB, HCHOJIB3YEMBIX JJISI PETUCTPALUU
HeuTpoHoB. IlepBriii nerektop — cuetuuk CHM-5 3anonneH ra-
3oM BF3 (naBnenue BF; — 0,027 MIla) ¢ ecrecTBeHHBIM COEpKa-
HueM u30tonos °B u !B u umeer auaMeTp Karonaa dg= 35 Mm,

anuHy padoueit yactu hy =~ (250 £ 5) mm. Bropoii cuetunk CHM-
16 3amoiHEeH CMeChl0 JIByX Ta30B *He u aprou no gasieHus 0,7
MIla (97% *He u 3% Ar), umeet auamerp karojaa 0,=18,5 MM u

Ay paboueit yactu h, =~ (100 + 5) mm. Cuetunk CHM-16 mo-
XKeT paboTaTh KaKk B MPOIMOPLHUOHAIIEHOM PEXHUME, TaK U B PEXKU-
M€ KOpPOHHOro paspsnga. B naHHo# pabore u3yuyaercs TOJIBKO
MIPOTIOPIIMOHATIBHBIN peskuM padoTst CHM-16.

O0a nerexTopa pa3MelleHbl B KaHalax napaduHOBOro Oioka
(muametp Omoxa 35 cM, BeicoTa — 50 cM). B nienTpasibHOM KaHase
napa¢uHOBOro OJOKa TIOMEIIEH paJHOaKTHBHBIN Ipenapar
Pu-Be, wucnyckatommii ObICTpple  HEUTPOHBI  (aKTUBHOCTh
1,6:10°Bk), KOTOpBbIE, MPOXOAs uepe3 Ciloi mapaduHa, TEepstoT
CBOIO DHEPIHI0 U MPEBpaIlaOTCs MPAaKTUYECKU B TEIJIOBbIE HEH-
TpoHbl. [lapaduHOBBII GJIOK OKPYKEH CO BCEX CTOPOH JINCTOBBIM
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KaaMueM, 3 PEeKTUBHO MOTTIOMIAONIUM TETIOBbIE HEHTPOHBI.

Cuerunk CHM-5 HaxoauTcs OT UCTOYHHMKA HEUTPOHOB Ha pac-
crostauu R1=(50+5) mm, CHM-16 Ha paccTostHuu Ry=(120+5)mm.
B HepaGoueM NOJOXKEHMH HMCTOYHHK HEHTPOHOB HAXOIUTCS B
HUKHEH 1MosoBuHE mapaduHOBOrO OJ0Ka, OTIEICHHOH OT BepX-
HEW IIOJIOBUHBI NPOKIAAKOM M3 KaaMusa. Bo Bpems usMepeHui
HCTOYHHK C IIOMOUIbIO MOJBUKHOIO CTEPAKHS, PACIIOI0KEHHOTO B
LEHTPE KPBILIKU MapaduHOBOTO OJIOKA, CIIEyeT MOJHATh B BEPX-
HIOIO MOJIOBUHY OJI0Ka.

C momouipio MepeKIroYarens, pa3MeleHHOro B KOpoOke Ha
KpBbIlIKe napaduHOBOro OJI0Ka, aHOMBI JIETEKTOPOB MOOYEPETHO
MOJIKJIIOYAOTCS K BXOY 3apsI04yBCTBUTEIBHOIO MIPELYCHINTEINS
BYC2-96. Koadduument npeodbpazoBanus 3apsiia B HAMpsHKEHUE
npenycumrens BYC2-96 pasen ~ 1,210 B/Ko.

Bricokoe HampsbkeHHe OTpHULIATENIbHOW MOJIIPHOCTH OAHOBpE-
MEHHO I0JIaeTCsl Ha KaTO/bl I€TEKTOPOB OT BhINpsimuTens bHB2-
95 co crabwmzanuenn Hanpsokenus = 0,01%. BeixogHnoe Hamps-
XKeHue 0oka perynupyercs B npenenax ot 0,1 1o 2,5 kB.

[TonsipHOCTP MMMYJIBCOB, MOCTYHAKOIIUX OT JETEKTOPOB Ha
IpelyCUInTeNb — oTpuLarenabHas. C BbIX0/1a NPEayCHIINTENS UM-
IyJBCHl NOCTYNAKOT Ha pa3beM «BXoJ b» ocHOBHOro ycumuresns
BYC2-47, xooppuiment ycuneHuss KOToOporo U3MeHsieTcs B Ipe-
nenax oT 4 no 2048 ¢ mOMOLIBIO CTYNEHYATOrO NEPEKIIIOYATEINS
kod(puimenTa yCcuieHus: «rpyoo» U perysisTopa IIaBHOTO H3-
MeHeHus kodduuumenra ycunenus «wiaBHo» ot 0,5 10 1 B mpe-
Jienax KaxKJI0M CTYNEHH.

B cxeme ycunutens mpeaycMoTpeH OloK (popMHUpOBaHUS UM-
MyJIbCOB, COCTOAIIMHA W3 HHTErpupyromen t, (t, > 0,05 Mkc) u
maddepentmpyromeit T, (t; < 12,8 Mkc) remnouek. [lTapamerpbl
(bopMHUpYIOIIUX IIEeTIel YCTaHABIMBAIOTCS C MOMOILBIO MEPEKIIIO-
gatenen «Iudd. mxe» u  «MHTerp. Mrc». C BhIXOAa yCHIUTENS
bY(C2-47 uMnynbchl MONOKUTEIBHON MOJSPHOCTU MOJAIOTCS HA
Bxo21 (opmupoBarenss bYC2-06, koTopblil BbINOIHAET QYHKIUU
JTUCKPUMHUHATOPA HUXKHETO YPOBHSI, JOPMUPOBATENS U YCHIATENS
curHaioB. Koapounuent ycuneHuss tymonaepom «YcCHIEHHE» B
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Hayajie paboThl ClieyeT yCTaHOBUTh paBHbIM 1. «Bwixonm skc-
naug.» 6moka BYC2-06 moakmroueH k BXoay kanana [ ocumiio-
rpadga CI1-83. C Beixoma «Beixonm dopmup.» 61oka bBYC2-06
copMHpOBaHHBIEC U YCHIJIEHHBIE B 2,5 pa3a CUTHAJIBI [TOJIAIOTCS Ha
BXOJl MHOTOKaHAJIbHOTO aMILIUTYAHOTO aHAJIM3aTopa UMIIYJIbCOB,
KOTOPBIH HCHOJB3YETCS JUISI M3MEPEHUs aMIUIMTY]l MMITYJIbCOB,
XpaHeHus: 1 00paboTku uHGoOpMaluu. AHAIN3aTOP BBHIIIOJIHEH Ha
0a3ze MepcoHAILHOTO KOMIIBIOTEPA, B CUCTEMHBIH OJIOK KOTOPOTO
BCTpOEHA ILJIaTa, CoJeprKallasi aMILTUTyHO-LHudpoBoi mpeodpa-
3oBarelib UMIyabcoB (ALIl) u mamsTh JUIst XpaHEHUs JaHHBIX.

MaxkcuMaibHasi aMIUITUTYa UMITYJIBCOB Ha BXOJE aHAJIM3aTopa
He oybkHa npesbimath 10 B.

W3mepenue MHIyLIUPOBAHHOTO 3apsifia BO BHEIIHEH IEMH Je-
TEKTOpa, BOSHUKAOIIETO MPU PETUCTPAIIMY HEHTPOHOB, OCHOBAHO
Ha €ro CPaBHEHUU C 3apsAJOM, MOCTYIMAOUIUM B 3Ty K€ Ielb OT
reepatopa Bb2-07, Bbxos «ocinabiaeHHBIN» KOTOPOTO Yepes J10-
3upyrouyto eMKocTh Cpo,=111®d (pa3MelieHHyo B HpeayCHIuTe-
nie) coequHeH co BxoaoM npeaycunurens bYC2-96. IonspHocTh
UMITyJIbCOB T€HepaTopa — OTpHlareibHas. Jias u3MepeHus am-
IJIMTYIbI UMITYJIBCOB OT reHeparopa ucnosb3yercs kaHan Il oc-
mutorpaga C1-83.

[Tonmy4yeHHbIe SKCIEPUMEHTAIbHbIE aMIUIUTYAHBIE pacipese-
JICHHUS CTYJIEHTHI COXPAHSIOT B BHIE (DaiIOB HA )KECTKOM JIMCKE
MEPCOHAILHOTO KOMIIbIOTEpa BHYTpH mamku «Student» B cBoeit
IIEPCOHAJIBHOM MaIIKe.

PABOYEE 3AJIAHUE

[TokaszaTe npenoaaBaTeNio Pe3yybTaThl, MOJTYYEHHBIE IIPH BbI-
MOJJHEHUU KOHTPOJIBHOIO 3a/IaHUsl, U, OTBETHB Ha JONOJHUTEIb-
HBIE BONPOCHI, IPUCTYIUTH K U3MEPEHUSIM.

Ilepen nHayamoMm paO®OTHI MPOBEPUTH MOJAKIIOYEHHE OJIOKOB
AJICKTPOHHOW amnmapaTypbl B COOTBETCTBHH C (DYHKIIMOHAIBLHON
CXEMOW YCTaHOBKH.
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Ha nepenneit nanenu 6moxka bHB2-95 yctanoButh mepexito-
yaTesb BBICOKOTO HanpskeHus B nojoxenue 0,1 kB.

BHUMAHME! B nporecce paboThl He 110/1aBaTh HA CYETUYUKH
Hanpsbxenue 6onee 1400 B.

Bxmounts Tym6nep «CeTb» Ha 650K HU3KOBOJIBTHOTO MUTA-
nus BHH2-22. Brmounts TymOmep «CeTb» Ha BCEX OCTaIbHBIX
npubopax. /late mpubopam nporperbes B Teuenue 10-15 muH.

[Topsanox pabOTEl C aMIUIMTYAHBIM aHAJIU3aTOPOM, MpPOTpam-
MOH 00paboTku cnekTpoB, ocimuiorpagom C1-83 mpuBoasTCS B
OTJIENIbHBIX UHCTPYKIIUSX.

1. UccienoBanue 3aBMCUMOCTH KO3(pGuUIIEHTA ra30BOro
YCHJIEHUSI OT HANPSIKEHUS] HA JIEKTPOAaxX

[Ipexxne yem uccneaoBaTh XapaKTEPUCTUKU JTETEKTOPOB B pe-
KMME Ta30BOTO YCHWJIEHUS HEOOXOIMMO ONTHMAIBHBIM 00pa3zoM
BBIOpaTh MapaMeTpsl POPMUPYIOUIUX I[IeTIel YCUIuTens, odecme-
YUBAIOIUX (OPMHUPOBAHUE UMITYJIBCOB C JIETEKTOpa (CM. BBEe-
Hue K pabore). C 3TOH 1eNbI0 PEKOMEHYeTCsl BBIIOJIHUTh Clle-
JYIOIME OTepaIiu.

1) IoaHATP UCTOYHMK HEMTPOHOB B BEPXHIOIO MOJOBUHY Ia-
paduHOBOro 6JI0Ka. YCTaHOBUTH MEPEKIIOYATENb Ha KPBILIKE Ma-
padunoBoro 6;10ka B nosnoxxkenue 1. I[Tpu saTom k BXoay npenycu-
nutens noakmoyaercs cuetynk CHM-5. Iloxats Ha nerektop 0,1
kB (T.e. ybenutbes, uro nepexmouatens «kV» Ha 6noxke bHB2-
95 crout B monoxeuun 0,1 kB, a nepexmrouarens «V» - B MOJ0-
xeanu 0 B).

2) VYcranoButh mnepekiouarenu «dudd. mMxe» u «UHTETp.
MKc» Ha 010ke BYC2-47 B monoxenue 12,8 Mxc 1 0,2 MKC cOOT-
BercTBeHHO. TymbOnep «udd. Mxc» NOmKEeH CTOATH B MOJIOXKe-
HuH |. MHOrooGOpOTHBIN MOTEHIMOMETP «YPOBEHb HKCHAHIUPO-
BaHusa» Ha Onoke BYC2-06 ycraHoBUTH B KpaifHee JieBO€ MOJIO-
KEHHE, YTO COOTBETCTBYET HYJIEBOMY IMOPOTY TUCKPUMHUHATOpPA
HIDKHETo ypoBHs. [Ipu BbEIOOpE OonTHMaIbHBIX TapameTpoB ¢op-
MUPYIOIIUX [IeTel YCHIIUTEINsl UCIOb3yeTCsl TONbKO KaHai I oc-
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nuitorpaga C1-83, a Ha xanan Il uMmynbsCel He mocTynaroT (Te-
Hepatop BB2-07 BbIkIO4EH).

Wzmepsist no ocumsuiorpady aMIUIMTYAbI UMITYJIBCOB € BBIXOZA
«Boixon sxcnana.» 61oka BYC2-06, momobpats k03P GUITUEHT
YCUJICHUSI YCUJIMTENS TaKUM, YTOObI MAaKCHUMAaJIbHBIE aMILIATY/IbI
HUMITYJILCOB HE MpeBbIimany 2 B.

Bappupys HanpspkeHue Ha JAETEKTOpe, U U3Mepss aMIUTUTYIbI
UMIYJIBCOB MO0 OCHHIUIOTpady, ONpeAeTuTh AMANa3oH HampsKe-
HUH, IPU KOTOPOM aMILTUTY/bl UMITYJIbCOB IPAKTHUECKU HE 3aBU-
CAT OT HANpPSDKEHHsS (MOHU3ALMOHHBIN pPeXUM pabOThl MPOMOP-
LMOHAJILHOTO JieTeKTopa). s (puKcHpoBaHHON BENTWYMHBI Ha-
NPsDKEHHsI B 9TOM JIMANa30HE W3MEPHUThH JUTMTENBHOCTH (POHTA
HUMITYJIECOB.

Hcxons U3 nosydyeHHOW BEJIMYUHBI ITTUTENbHOCTH (POHTA UM-
MyJIBCOB, KOTOpasi OIpeAesseTcsi BpeMeHeM apeiida 3IeKTpOHOB
T~ w ananmmsa cootHomrenus RC u T 7, paccMOTpEHHOTO BO BBE-
JICHUH, BHIOpATh 3HAUCHUE T, MU DepeHIIUpPYIONIeH EeTOUKH.

Bri6paTh 3HaueHHE UHTETPUPYIOIIEH LIETIOUKH T, = Ty [Ipu Ta-
KOM BBIOOpE T, OTHONICHHE AMIUTUTYABI IOJIE3HOTO CUTHANa K
BXOJIHBIM IITyMaM IPeIyCUIUTeNst OyAeT ONTUMAIbHBIM. Y CTaHO-
BUB BbIOpaHHBIC 3HAUEHUS MapaMmeTpoB, 3alucaTh UX B paboumii
KypHaJ.

[Tpy HaXxOXKAEHUH HKCIEPUMEHTAIBHOTO KO PUIIUEHTa BHYT-
pennero ycuneHust Moeen = Quy 1Que " xaHansl I u II ocuu-
norpaga C1-83 ucnonb3yroTcsi OJHOBPEMEHHO: KaHall | ucnoss-
3yeTcsl Al CpaBHEHHUS aMIUIUTY[ UMITYJIbCOB Ha BBIXOJE YCHIIH-
TeJs OT AETEKTOpa U reHeparopa, a kanan Il s usmepenus am-
IJTUTY]T TEHEPATOPHBIX UMITYJIBCOB, MOCTYNAOUIUX Ha BXOJ Cjos.

s waxoxaeaus Q™" m Qu”" pEeKOMEHIyeTcs Clexyro-
U TOPSIIOK PaOOTHI.

a) Ilomates Ha nerextop 0,1 xB. IlogoGpate ko3dduument
YCUJIEHUSI TaKUM O0Opa3oM, 4TOObI MaKCHMAaJbHBIE AMILTUTY/IbI
HMMITYJIbCOB Ha BbIXoJe «Bpixon skcmana.» 6ioka BYC2-06 ne
npeBbimanyd 2 B. MHOTOOOOpOTHBIN MOTEHIIMOMETP «AMIUIUTY-
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na» Ha reneparope Bb2-07 ycraHoBUTH B KpaliHee JI€BOE€ MOJIO-
KeHue. YOeIuTbCs, 4TO MPEIyCHINTENb COSAMHEH C BBIXOJOM
«ocnabnennblity reneparopa Bb2-07. [lepexmtouarens «Hactoray
reneparopa Bb2-07 ycrtanoButs B nonosxenue 140 Hz.

0) Bappupys MmiaBHYI peryJupoBKY «AMmIuiuTyna» Ha Bb2-
07, mogo0paTe aMIUIUTYy T€HEPAaTOPHBIX UMITYJILCOB Ha BBIXOJIE
YCUJIUTENBHOIO TPAKTa PaBHOM MAaKCHUMAaJIbHBIM aMIUIUTYAaM M-
MyJIbCOB OT JETEKTOpa B 00JACTH MX HAMOOJbIIEH WHTEHCUBHO-
CTHU (U1 K3MEPEHUS UCTIONb3yeTcs KaHan | ocuuiiorpada).

Ecnu amminTysl MMIyJIbCOB OT I€HEpaTopa U JIETEKTOpa Ha
BBIXOJIE YCHJIUTEIBHOTO TPAaKTa COBMAJAIOT, MOKHO YTBEPXKIATh,
YTO 3aps/bl HAa BXOJIE 3apsAJ0UyBCTBUTEIBLHOTO MPEAYCUIUTENS OT
rerepatopa Q; u nerexkropa Q Taxxke Oyayt paBubl: Qr = Q. Ta-
KM 00pa3oM, mporeaypa u3Mepenuss Q Ha BBIXOJAE JETEKTOpa
HEHUTPOHOB CBOJUTCS K U3MepeHHI0 Qr, KOTOPYIO MOKHO BBbIUHKC-
muth 1o popmyne: Qr = AVy-Chs, TAE AV— aMITIUTYIa UMITYJIBCA
HaIpsDKEHUs, TOCTyNarouasi ¢ reHepaTopa Ha BXO/J[ [IpelyCHIInTe-
J7Is1 9epe3 T03UPYIoIyI0 eMKOCTh Cho; = 1nd. g usmepenus AV,
ucnonsdyercss kanan Il ocmwmorpadga C1-83 (mepeximrodarens
ocumiuiorpada «V/men» no xanary Il B monoxennn 10 mB/men).
3anucarh MONYYEHHBIN pe3yabTaT B pabouuii sKypHai.

B) [loBTOpUTH aHAIOTMYHbIE U3MEPEHUS Ul APYTUX 3HAYCHUN
HaIpsDKEHNN Ha JeTekrope (pekomenayemsele 3Hauenus: 0,1; 0,2;
0,4; 0,6; 0,8; 1,0; 1,1; 1,2; 1,3 kB). Cneauts 3a TeM, 4TOOBI MaK-
CHUMallbHble aMIUIMTYAbl MMIYJIbCOB Ha BbIXoJe «BbIX0oJ sKc-
nana.» 6inoka BYC2-06 ne npessimanu 2 B. Ecnu, HaunHas ¢ Ka-
KUX-TO 3HAYEHUH HaNpsUKEHHs Ha JIETEKTOpPE, MAaKCUMAaJIbHAs aM-
IUTUTY/a UMITYJIbCOB T€HEepaTopa C BbIXOJa «OCJIa0JIEHHBI» OKa-
JKETCSI MEHBIIIE, YEM C JETEKTOpA, BBIBECTU MOTEHIUOMETP «AM-
IUIATYJa» B KpalHee JIEBOE TOJIOKEHHE. 3aTeM MNEPEKITIOYUThH
MPEeAYCUIIUTENb K BXOAY «IIPSMON» TeHeparopa U MPOJOJIKUTH
MU3MEepeHusl.

r) [oakmounts k npenycunurento cuerunk CHM-16, ycrano-
BUB TepeKIItoyaTellb Ha KPbIIIKE napauHOBOro 0JI0Ka B MOJIOKeE-

Hue |.
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[ToBTOpUTHE aHamoruuHble w3MepeHus s cuetynka CHM-16
JUISL TEX K€ 3HAYCHUN HanpspkeHui. [10 OKOHYaHWU BBIKIIFOYUTH
renepatop Bb2-07, nmocraBuB mnepexntouarens «Yactora» B Mo-
JoxeHue «BpIki.»

2. UccaenoBanne annaparypHoii ¢opMbl JUHUH /1€TEKTO-
POB, padoTAOIIMX B PesKMMe Ia30BOr0 YCHJICHHSA
U B pe:KMMe HOHN3ALHOHHOW KamMepbl

IIpoBecTn aHanM3 MOJYYEHHBIX 3aBUCHUMOCTEH BBIXOIHOIO 3a-
pana Q or Hanpsokenust Ug Ha cuetunkax CHM-5 u CHM-16.
Onpenenutb 001acTb pabOTHI IETEKTOPOB B PEXKUME MOHM3AIIU-
OHHOM KaMmepbl U B PEXUME ra3zoBoro ycuieHus. BeiOpare nBa
3HadeHust Ug 17151 KaXKI0To IETeKTOpa, OJHO U3 KOTOPBIX COOTBET-
CTBYET PEXHUMY MOHM3ALIMOHHOM KaMmepsl M JIpyroe — cepeauHe
00JIaCTH MPOMOPIIHOHAIEHOTO YCUIICHUS.

1) IoakmrounTs K npexycunutento cueryuk CHM-5.

a) YcranoButh Ha cuyetunke CHM-5 mepBoe u3 BBIOpaHHBIX
snaueHuit Up. [logoOpate kosdduument ycunenus bYC2-47 ta-
KUM, YTOOBI MaKCHUMaJibHas aMIUIUTyAa HMMITYJIbCOB C BBIXO/a
«Boixon skcman.» 6ioka BYC2-06 ne mpessimana 2 B. [Ipu He-
00XOMMOCTH JIOTIOTHUTENILHOTO YCUJICHUSI CHTHAJIOB HCIOJB30-
BaTh ycunurenb Osoka BYC2-06 (tymGnep «Ycunenuey). [lpu
BbIOOpEe KO3 (UIIMEHTAa YCWIEHUS YCUJIUTENs HCIHOIb3YeTCs
ToabKO KaHai | ocummorpada C1-83, a Ha kanau I uMnysbCbl He
noctynatoT (reHeparop BB2-07 Breikmouen). U3mensas xkorpdu-
nueHt ycunenus bYC2-47 (nmepexitoyarenb «IUIaBHOY), TOOUTh-
csl, YTOOBI MpaBbI Kpail aMIUIUTYIHOTO paclpeaeseHus pacmosia-
rasncs B 400 - 500 kaHanax aHanu3aTopa.

Cusatb 11t BeIOpanHoro 3HaueHus: Uy pactpeneneHue nMITyib-
COB MO aMIUIMTYJaM C TOMOIIbI0 aMIUIUTYJHOTO aHAIM3aTopa.
Bpemss m3mepeHuss BbIOpaTh TakWM, YTOOBI CTAaTHCTHYECKas
omrOKa B MAKCUMyM€ aMILTUTYAHOTO PAacIpeesieHUs] He NPEBBI-
mana 4 %. [loaydeHHOe aMITTUTYTHOE pacTpe/ie]IeHue COXPaHUTh
B BUjIe (hailyia B CBOEH MepcoHaIbHON Marke Ha KOMITbIOTEpeE.
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0) YcranoButh Ha cuetunike CHM-5 BTOpOe M3 BBHIOpAaHHBIX
srnaueHuil Ug. [lomoOpaB Hy:xHBIM 00pa3oM KO3 UIIUEHT ycume-
Hust bYC2-47, cHATh aMIUIMTYIHOE pacClpe/iesICHUE U COXPAHUTh
¢aiin B cBOEH marke.

2) lonkimrounTth K npexycuaurento cuetynk CHM-16 u anano-
TUYHBIM 00pa3oM i BeIOpaHHBIX 3HaueHuid Uy CHSTH J1Ba am-
IUTUTYAHBIX PACIpENeTICHUS U COXPaHUTh (DaiiiIbl CO CIIEKTpaMu B
CBOEH MaIKe.

[To okOHYaHUM U3MEPEHHI BBIKIIIOUYUTH BCE MMPUOOPBHI.

OBPABOTKA PE3YJIbTATOB

1. 1o pe3ynbraTam nyHkTa 1 pabodero 3aqaHus:

a) IMoctpouts 3aBUCHMOCTB 3apsaa Q" Ha BBIXOJE JETEKTO-
pa OT HampsDKEHHs Ha ero AjiekTponax s cuetunkoB CHM-5 u
CHM-16. OtnoxuTth Ha rpaduke OmMUOKH.

6) Onpenenutb 061acTh PabOTHI JETEKTOPOB B PEKUME HOHU-
3aIIMOHHON KaMephl U TIPOTIOPIIUOHATIFHOTO YCHIICHUSI.

B) Paccunrars BenmuuHy 3apsaga Q. , obpasyromiyrocs Ha
BBIXOZIC JCTEKTOPOB, Pa0OTAIOMUX B PEXKUME HOHH3AIMOHHOM
KaMmepsl, 1o Ghopmye:

Qu™" = eWlw,
rie e - sapsix anektpona; w(BFs) = 35,3 9B; o(*He) = 30 »B —
CpeAHss 3Heprusi MoHooOpazoBaHMs B razax BFs u *He; W —
9HEPTHUs MPOAYKTOB COOTBETCTBYIONIUX PEAKIIUU.

CpaBHUTH pacyeT ¢ BeIMIuHOM Q™ ", MOIy4eHHON DKCIIEpH-
MEHTAJIBHO.

r) PaccuuTarh ¥ MocTpouTh 3aBUCUMOCTh AKCIIEPUMEHTAIbHO-
ro ko3 PUIMeHTa BHYTPEHHETO YCUICHUS Moyye, OT HAPSHKEHUS
Up i 000uX ETEKTOPOB. BBIUKCIUTEL OMIUOKH TMOTYYEHHBIX Be-
JTIUH Myen.

2. [To pe3ynbraTam myHKTa 2 paboyero 3aiaHus:

a) [TocTpouTs pacnpenesneHuss UMITYJIBCOB TI0 AMILTUTYAM JIJIsT
BBIOPaHHBIX B Tpollecce PabOThl 3HAUCHUI HANPSHKCHUU YIS J1e-
tektopoB CHM-5 u CHM-16.
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0) OOBSICHUTD 3aBUCUMOCTH (DOPMBI JIMHUU JACTEKTOPOB OT pe-
KHMOB MX PaOOTHI.

B) Jlns cuerunka CHM-5, ananu3upys pacrpeneiieHue, cooT-
BETCTBYIOIIEE MPONOPIMOHAIFHOMY PEXUMY pabOoThl, yCTaHO-
BUTbH CBSI3b MEX]Iy BEIMYMHON SHEPTHH, BBIICIECHHON B paboyem
o0beMe JIeTeKTOpa, M MOJOKEHUSAMU MaKCUMyMOB B pacIipeselie-
HUU.

r) Mcnons3ys 3TO ke pacupelesneHue, BBIYMCIUTD IJIOLAAN
[0/ MAKCUMYMaMH, OIICHUTh UX COOTHOIIEHHUE U CPAaBHUTH C TEO-
pPETHUYECKUM 3HAUCHUEM, IPUBEICHHBIM BO BBEICHUMU.

KOHTpOJIbeIe BOIIPOCHI U 3a/IaHUA

1. Ilouemy B geTeKTOpax C ra3o0BbIM YCHJIEHUEM HCIIONb3YETCS
LWIMHIPUYECKAs TEOMETPUS?

2. O6ocHoBaTh BBIOOp MapaMeTPOB (DOPMHUPYIOMINX LIeTen
YCUJIMTEIBHOTO TPAKTa, IMOJAKIYCHHOTO K Ta30BOMY IIPOIOP-
[IUOHAITLHOMY JIETEKTOPY.

3. Kak ocyuecTBisieTcss perucrpanusi TEIJIOBbIX HEUTPOHOB
ra3oBbIMU JIETEKTOpaMu?

4. KopoTKO H3JI0KUTHh MEXAHHU3M Ta30BOI0 YCHJIEHUS B IIPO-
MOPLHOHAJIBHBIX JETEKTOpaXx.

5. Ilepeuncnuth siiepHBIE PEAKIUH, UCIIONb3YyEMbIE IJI PErH-
CTpalli TETIOBBIX HEUTPOHOB.
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