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B CBSl311 C paspa60TKOH s#eKTIIBHOH pan11au11OHHOfi 38lUIITb! ycKop11Te­

neH II KOCM11qecKIIX Kopa6neH, rrpoeKT11pOB8Hll8M CllnhHOTQqHb!X reHepaTopoB 

H8HTpOHOB, pSI/lOM reocjm311qeCKIIX rrpo6neM II H8KOTOpb!MII npyrllMII B8)1{Hb!MH, 

np11Kna/lHb!MII BorrpocaMII Bee 6onee oruyTIIMOfi CT8H0°BIITCSI ITOTpe61wcTb B llD­

CTaToqHO H8/l8)1{Hb!X M8TO/l8X pacqeTa B3811MO/l8HCTBIISI rryqKQB BLICOKOSHepre­

TJiqeCKIIX qaCTIIU C 6nDK8MII B8IU8CTB8 pasn11qaoro COCTaBa II caMb!X pasn11q­

Hh!X cjJopM II pasMepoB. 

ilDCT8TQqffo YHIIBepcanhHb!M II B8ChM8 Yll06Hb!M CITOC060M perneHHSI 

TaKoro pona sanaq HBnSieT~SI Monen11poBaH11e rrpouecca Baa11MoneHCTBHS1 Me­

TD/lDM MoaTe-Kapno C ncrronh30B8Hll8M COBpeMeHHb!X Bb1q11cn11TenbHbIX M8llll!H. 

no H8CTOSIIU8ro BpeMeHI! B nnTepaType 6brno OITHCaHO H8CKOnhKO npo-

/1-3/ 
rpaMM T8KIIX pacqeToB • 

lleHTpanhHb!M II aa116onee cnO)l{ffb!M rryHKTOM Bcex 8TIIX nporpaMM SIB­

nSieTCSI pacqeT xapaKT8pllCTHK qaCTIIU, 06paay10IUIIXCSI rrp11 11eynpy~11x ITIIOll-

11 llyKnDII-Sl/l8pllb!X CTOnKIIOB8HIISIX; KaqecTBO rrporpaMMbl cy1uecTBe11110 38B11-

CIIT OT Toro, nacKOnhKO Toqno BbIITOnHSieTCSI 8T8 qacTh pacqeTOB. Heo6XO/l11Mo, 

KOHeqno, np1111HM8Th BO BHIIM8Hll8 T8K)l{8 IIOHll38UHOllllbie rroTepH rrp11 /lBll)l{e-

1{1111 sapSI)l{8HHb!X qacTnu, BO3MO)l{HOCTh 6b!CTpb!X pacrranoB 77 ° ➔ 2y. ' a 11Hor­

/l8 11 6onee MenneHHbre pacrranbl 77 ➔ µ + v , µ ➔ e + v c nocneny10IUHM pac-

, npocTp8H8H118M B B8lU8CTBe, IIX nponyKTOB. B HeKOTOpb!X cnyqagx. YtJIITbIBa-
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IOTCI! acjiqieKTbl MHoroKp8THOro KynoHOBCKoro paccemnrn II BeCbMa neTanbHO 

rrpocnelKIIBaeTCI! rroBeneHHe ITOTOKOB Hll3K09HepreTll'IeCKIIX neiiTpOHOD, 

Ill 
B Ka,iecToe 11enocTaTKa rrporpaMM cnenyeT yKa3aTb, ·rrpelKne ncero, 

necbMa rpy6y10 arrrrp0Kc11Mam110 neyrrpyrux cTonKnonennf1 •1acT11U c 1mpa;-,.m, 

nporpaMMbl rrp11Melll!Mbl mil!Jh II o6nacTII 0•1e1Ib Db!COKIIX 81Iepruii nepDll•!HblX 

'!8CTHU T > 10 rsoxl. 

npnMeHHMOCTb MeTona, orrncan11oro 
121 

B pn6oTe , 11ao6opoT, 

orpannqena 06m1cTb10 cpan1111Tenhno ne6onhnmx 91iepr11il T < 600-700 J\\ 3B, 

rne MDlKHO eme 11pe11e6pe'!b rrpoueccaMH Me3011006pa::rnoa111111, nporpaMMa 

pnc•1eTOB rrpHMelll!Ma mil!Jb nn11 rry'IK8 nyKnOHOB, XapaKTe pl!CTl!Kll CTOnKIIO­

ne1mi\ '18CTHI1 C 11npaMI! paCC'll!TblB8IOTCI! 3apanee no !Ie3/lIIIICll:\IOil nporpaMMe 

11 rrpH pacCMOTpeHl!ll B31lllMOneAcTBIIR 'lllCTl!U C oemecTBOM 3HKnDilb!Bll!OTCll 

B rrm,rnTh Mallll!Hbl B nune na6opa npu6m1lKe1IHblX pacnpenene111111, He11ocTaT-

/2/ .. 6 
KOM nporpaMMbl l!Bm!8TCII T8K)K8 OTCyTCTBl!e KllKOll-/111 0 Koppemm1111 

MelKny yrno1,.-1 BuineTa II IIMny nhCOM '!aCTIIU, o6pa:iy Kll!JIIXCII 11 11(:JYIIP) rnx 

HyKnoH-11/lepHblX CTOnK11onen1111x, 'ITO nononHHTenhHO orpllllll'IIIB/leT o6nncTb 

rrp11Mel11IMOCTH 9TOii nporpaMMbl paCCMOTpemreM nlllllb ycpenmHll!bIX, l!IITer-

panbllb!X oennqn11: ITOTOKOB qacTHU, nx cyMM8pHblX cneKTpOB 11 T,n. 

EonhIUl!MII BD3MOlKIIDCT51Mll o6nnnaeT nporpaMMa NMTC ( Nudeon-~leson 

'I' ,. I ) / 31 0 rnnsportLo«e , na rro3oon11eT Monen11poBaTb pacnpocTpa11enne B oemecT-

Be HyKnOHDD C 91repnll!MII T < 3,5 ran ( B TOM •mcne 11 H1!3K08llepreTH48CKDII 

IIel!Tpo1111011 KOMIIOll8!1Tb!) 1 a T8KlKe ITDTOKOB rr- 11 /L - MD3DIIOB C 31lep-

rlll!MII T < 2,5 ran, Heynpyr11e CTDnKHOBemrn 'WCTl!U C Slllp[IMJI pncc•ll!Tbl­

Da!OTCH rrpn aToM 110 KacKan110-11crrap11Tenh110A Monenu 11nep11wx peaKunn 

E 
/4/ .. 

epTIIIIH , IT03Donmomen HOCTaTO'IIIO TO'IIID paCC'lllTI,IBllTb XllfHIKTepucTHKI! 

DTOpli'IHbIX •WCTIIU, 3Tll MD!l8116 l!Cllonb3yeTCI! B mine oTnenbHOii nonnporpaM-

xi 3nec6 I! Be3ne nanee T - K1111eT11qecKaH aneprirn nepB11'111oii •mcTnuu 

B na6opaTDpHOI! Cl!CTeMe KoopnnnaT; •iepe3 j" Mb! 6yneM o6D3118'18Tb COOTBeT­

CTBYIOIUIID a11epr1111 BTOpll'lll!.lX 'IaCTIIU, 

·l 



Mhl ll pacqAT ITll0II- nnn llyKn0H-Hnepuoro B38IlMoneficTBllH BhlIT0nHHeTCH 

B KamnoM 0TnenhH0M cnyqae 38H0B0, 

CxonHh!Mll CB0HCTB8MII o6nanaeT nporpaMMa, pa3pa6oTaHHaH B Harneil 

na6opaTOpHH, OnuaKO 6naronapH TO My' qTo Hallla nporpaMMa HCITOnh3yeT 
/5 6/ 

ycoeeprnencTB0BaHIIYIO K8CKanH0-HCITap1ITenhHYIO Monenh 1 
, ona 0K83hlBaeT-

CH ITplIMeHHMOH B oqeuh lllllp0KOH o6naCTII SHeprllil OT HeCK0nhKilX necHTK0B 

Mae no HeCK0nhKHX necHTK0B rse. 

McnonhGyeMaH HaMII KacKanno-11cnap1ITenhHaH Monenh xoporno nepenaeT 

KaK BhlC0K0- TOK H HII3K0SllepreTHqecKile xapaKTepHCTilKil BTopnqRhlX qac­

THU, e TOM tJIIcne II neoilHb1e nmjJcpepeeunanhHb1e pacnpenenemrn # a· I a 5 a !l, 
/4/ 

B 0Tn1Iq1Ie oT Monen1I BepTllHH , rne ece rr -Me3oHhI npennonararoTCH 

·* 
o6pa3y!OlllHMHCH B pe3ynhTaTe pacnana ITH0H-RyKn0HHblX pe3oHaHCOB N ( 1236 ), 

33 

pacqeT ITIIOII006pa30BaHHH 0CH0BaH ea CTaTHCTHqecKoil annpoKCHMaunn H3-

BeCTllblX SKCITepnMeHTanhHbIX naHHbIX, qTo IT0BbilllaeT ToqHQCTb pacqeTa 

II IT03B0nHeT pacnpocTpaHHTh era Ha o6nacTb oqeHb Bb!C0KHX sHeprHfi, 

BITn0Tb no T : 30 rse. 

CnenyeT 3aMeTHTh, qTQ ecnH ITpH pacqATe eeynpyrHX ITH0H- H HyKnoH­

HnepHbIX B3aHMoneilCTBHH He yqHThIBaTh H3MeHeHHH nnOTHOCTH BHyTpHHnep­

Horo eemecTBa e npouecce pa3BHTHH KacKana eeyTpH Hnpa (cM, nonpo6eee 

/6/ 
pa6oTbl ) , TO e o6naCTH aHeprnil nepenqRbIX qacTHU T > 3-5 rse MHO-

meCTBeHHOCTh HH3K09HepreTHqecKHX tJaCTHU B 6noKe eemecTBa OKa3bIBaeTCH 

3aMeTHO 3aBbillleHHOH; B 9TOM cnyqae npaBHnhRbie pe3ynhTaTbl nonyqaroTCH 

nHlllh nnH qaCTHU C seeprHHMH j > 
"" 

100 Mae, 

LlmI yqATa HOHII3aUHOHHbIX noTepb Mb! BOCITOnh30Bannch H3BeCTHOH 

/7/ p • 
cpopMynofi ll1TepexailMepa • acnpocTpaeenHe ee11Tpoeoe c seeprHHMH 

"' 1 9B < r < 10 M 9B MonennpyeTCH C IT0MOlllhlO MHOrorpynnoeofi CHCTeMbl 
/8/ 

KOHCTaHT .nnH pacqeTa HnepHbIX peaKTOpoB 

LlnH' Toro qT06bI y6ennThCSI B eane)KH0CTH nporpaMMbl H nonyqHTb 

npencTaenee11e O B03MO)KRbIX CHCTeMaTI1qecKilX norpelllHOCTHX pacqeTOB, 

5 



Mb! cpaBHIInll pe3yllhT8Tbl Hall!HX pac<IeTOB C HM8JOTIUIMIICH 9KCITepHM811Tallh­

Hb!Mll aaHJlbIMll II C paC'leTHbIMH aaHHb!Mll apyrnx aJ:lTOpOB, 

Ha pnc. 1-3 rrpnBei:tGHbl crreKTpbl rrpoTOHOB ll HeihpoHoB, Bblll8T8JOIUHX 

rroa orrpeaeneHHbIMH yrnaMH H3 cnoeB pa311H<IH1,1x BemecTB rroa aeiicTBHeM 

Y3Koro MOH08HepreTH'leCKOro rryqKa rrpOTOHOB C 8Heprneii T = 450 M 9B, 

ITorrepe'IHbie pa3Mep1,1 cnoeB rro11ara11nch aocTaTO'IHO 6011hll!HMH, 

0 
J13 pncyHKOB BHi:tHo, 'ITO B 0611aCTH yrnoB 0 ~ 30 !ll!H C8Mb!X 

pa3l!ll'IHb!X MHlll8Hei1, 0Tllll'l8JOIUHXCH apyr OT apyra K8K COCT8BOM, T8K 

ll TOllll!llHOii, HMeeT MeCTO BITOl!He YllOBll8TBOpHTel!bHOe cornacne pacqeTHhlX 

ll 8KCITepnMeHT8l!hHblX crreKTpOB, ilnH M8Hbll!HX yrnoB, oco6enno !lllH TOl!KHX 

Mllll!eHeii, .•rn611JOi:taJOTCH paCXO)l{!lel!HH B )l{eCTKOH '18CTH cITeKTpOB, Bo3HHK­

l!OBeHHe 8THX paCXO)l{!l81!Hii CBH381!0 C rrorpell!HOCTHMH K8CKai:tHOH Moaenn, 

KOTOpBH 11eaoCTBTO'll!O TO'IIIO rrepeaaeT ITHK KB83Hyrrpyroro pacceHHHH, YKa-

38l!l!b!8 paCXO)l{i:teHHH Jl8CKOllhKO crl!8)1{llB8JOTCH B MllllleHHX, TOl!IUIIH8 KOTO­

pb!X 6011h111e oanoro cpea11ero Hi:tep11oro rrpo6era ( cM, pnc, 2 11 3), T,K, 

B TaKHX Mn111eHHX qacTnua rrpeTeprreBaeT B cpea11eM 6011ee oa11oro neyrrpy-

roro paccemnrn II 8TO uecKOl!hKO "pa3MhmaeT" ClllflllKOM pe3Kll!I pllC'l8THLIH 

ITHK, 

Auanorll'IHhl8 pe3yl!hTBThl ITolly'laJOTCH II npn BW'IHCl!OIIIIHX no nporpaM­

Me NMTC. 

XoTH cpopMa pacqeTJII,IX crreKTpOB rrpn M8lll,IX yrnax IWCKOl!hKO II OTllll­

qaeTCH OT 8KCITepl!MeHT8 1 ITOllllblii BLIXO!l BTOpll'IIII,JX HYKllOIIOB 113 3BlllllTI,I 

Bhl'IHCl!HeTCH rrpaBHllbl!O, 

Ha pnc. 4 ll 5 ITOKB3Bl!bl pacqeTHble ll 9KCITepnMel!T8l!bHI,IG aauu1,1e 

0 M8KpOCKOITH'leCKl!X ceqeHHHX BhlX~aa 1!30TOITOB F 
18 

11 N/ 4 
113 a11JOM111111e-

Bb!X cponbr, paCITOl!O)l{el!HhlX rreprreni:tHKyl!Hpl!O ITY'IKY rrepBll'll!LIX rrpoTOIIOB 

B p83l!H'll!b!X MecTaX )l{el!e3HOrO 6110Ka C pa3Mep8MII 30,5 X 30,5 X 95 CM, 

/ 11/ 
B 8KCITepHMeHTe llieHa 9TOT 6110K OQlly'IBl!CH y3KHM ITY'IKOM rrpoTOHOB 

c. aneprHHMH T = 1 n 3 faB, KOTOpb!H •rraaan B uenTp Topua 6110Ka nepnen-

6 



C 
8=20° 

L =5.813/cMa 

0 

L=5.Bl2k 
~ 

C 
8-~5° 
L=5.81Zc 

m-7 L.--1----L----L-1_..J_.l--L-J..--L-_..___,___,__..__~__......_---'-:= 

o.t a2 o.3 . 01-1 nt 0.2 □.3 □.Li ':T r31 
Pnc. 1. 8nepreTn11ecxne cnexTpb1 npoToaon, BhmeTa10mnx non yrnoM 0-
1!3 6noKoB yrnepona II Menu TOnIUHHoft . L non 11efiCTBJieM ny'IK8 450-M 8B­
Hb!X npoTOHOB ( ~ enunnuax npOTOHI M 8B • CTep • nepBH'IHbifi npoTOH), 

. 0 . 
rncTorpaMMbl - Jialll pactJ:eT amt yrnOBbIX HHTepBanoB 0 ±..5 • TO'IKH -

COOTBeTCTBYIOIUHfi pac'leT AncM1mnepa H np.f9/ llnH Tex )Ke yrnOBbIX 
HHTepnanoB., ITnaBHb!MH KpHBbIMH yKa3aH Kopnnop aKcnepnMeHTanbHb!X 
ll81IHhIX/ 10/ • . nenag IUKana OTHOCHTCH K yrnepony, npaBaH - K Menn. 
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1□ -3 

~ 
io-4 ~~~/ ~\ 

C l.11w \ \ 

8=20° L=23.02fcl'12 \ 

TJfHi 
'\_ 

rlft nt~ 

1□ -4~ C 
8=f0° 
L=67.72/cM2 

' 10-5 

0.1 0.2 0.3 0.4 c:r f 3 & 

P1IC. 2. 3nepreTHtJeCKHe crreKTpbl Heil:TpOHOB, BbineTaroumx H3 5noKOB yrne-
po.oa 110.0 .oeii:cTBHeM 450_-,'\'\aBHh!X 11p0T0H0B ( B 0.0HHHuax Heii:TpoH/ 
Mas~cTep .-rrepBH'IHbIM IIpOTOH). 

Bee o503HatJeHHII - KaK Ha pnc. 1. Haw pactJ~T BhIII0nHeH .onH yrnoBb!X 
HHTepsanos 0 ±_5°, pactJ~T AncMnnnepa n .op. - .onH HHTepsanos 10°±_2

1
5°. 

li 20°±_5°. 
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m-3 

10 

I 1, 

- ~Ml~~,\ 
Al lpll" \~ 

= • =2B.92kM 

8=16° 
=26.91/cM2 

8=10° 
L=B9.22lcM2 

l 

!! 

Co 
· 8=20° 
L=iB5 2/cM2 

Puc, 3. 8ttepreTIPI0CKHe cneKTpbi H8HTpOHOB, BhmeTa!OlllHX H3 6noKOB 
anJOMHHHH H Kq6anhTa non neiiCTBHeM 450-M 8BHhIX npoTOHOB ( B eaHHHUaX 
neiiTpoa/ MaB •CTep • nepBH'IHhlH rrpoToH). 

Bee o6o3H8'18HHH, KaK Ha pHC, 1. Harn pacqeT BbIIIOnneH nnH yrnOBhIX 
m!TepBanoB O ;t.5°, pacqeT AncMHnnepa ~ np, - nnH Tex )Ke HHTepBanoB, 
KpoMe cnyqa51 0 = 10°, r)le ~ 0 = 2,5°. 
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DHKynHpHO ero noeepXHOCTH, TTpn BhlqHcneHHHX ToqHo MonenHpoeanacb 

8KCnepnMeHTBnhlIBH CHTYBUHH, ll nnH Toro, qT06h1 peaynhTBTbl pacqeTOB 

MOJKHO 6bIJIO conOCTBBllTb c DBHHhlMH, nonyqe}IHhlMH no nporpaMMe NMTC 

Hcnon&aoeanocb TO )l{e onpenenemie MBKpocKomiqecKoro ce 1iemrn n Te )l{e 
/ 12/ 

cpyHKUllll eoa6y)l{neHHH, qTO n e pa5oTe • 

Mb! BHDHM, qTo no cpaeHeHHIO C Teopen1qecKHMH DBl!Hh!Mll pa6DTbl 
/12/ 

B HBIIlllX pacqeTBX BKnan B ceqeHHH, o6ycnoeneHHh!M B3BHMOneiiCTBHHMH 

C 3BPH}KeHHhlMII 'IBCTIIUBMH, OKB3blBBCTCSI MCHblllHM, B BKnan, nponcxonmrmi! 

OT HCi°ITpOHOB c aHeprHHMll 5 < 25 Mae, Hao6opoT, 6onbllllIM, OnHaKO 

HeCMOTpH HB 8TO cpopMa pannanbHOi! 3BBHCIIMOCTH ceqe11ni! xopolllO nepena­

eTCH KaK HalllHM pacqeToM, TBK n pac'IeToM no nporpaMMe NMTC. To )l{e 

MO}KHO cKaaaTh II o cpopMe pacnpeneneHHH ceqeHHi! no rny6nne 6noKa ( pnc, 4), 

XOTSI B nocneaueM cnyqae HMeJOTCH 0TnII'lllSI OT 8KCnepHMeHTB no a6con10T­

Hoi! een1Iq1Iue ceqeuni! (e xynllleM cnyqae He 5onee qeM e 2-2,5 paaa), 
/13/ 

B onbITBX illITpOHB II np. IIy<IOK npoTOHOB c HMrrynbCOM 19,2 rae/c 

TBKlKe rranan neprre11nHKynHpHo Topueeoi! noeepxnocTH }Keneauoro 6noKa 

C pa3MepBMII 100 X 160 X 300 CM, TTyqoK HMen rronepeqnhie pa3Mepbl 2 CM, 

a TBK}Ke "rano", cocT0HIIJee ns npoTouoe, Hefi:Tponoe H rr -Mesouoe, IlnaMeTp 

aToro "rano"- 5bIJI cpaenHM c nonepe11HhIMH pa3MepaMII 5noKa, B 6noKe ua 

pa~rnII'IHLIX rny6nuax neprreunnKynHpno K ocn rry'IKa pacnonaranncb rrnacTIIH­

KH ~DTOaMynbCHH,_ TTpu npoCMOTpe aMynbCllll perHcTpnpoeanHCb nlllllb Te 3Be3-

llhI, KOT0pLie 6b1nn o6pa30BBllhl 'IBCTIIUBMH C aueprnei! j" > 100 Mae, 8TH 

see3Dhl nonpasnenHnlICb ua Tpll Tuna: p - 3Be3Dhl1 11Me10ume T0HKlli! TpeK 

B yrne .:!:_5° K OCH rry'IKa; p B - 3Be3Dhl I HMe10ume TOHKIIH TpeK B 3BD-

Heil: nonyccpepe, no n11e yrna ;t.5° K ocn rry'IKa; N - seesnLI, ne HMe10ume 

T0HKoro TpeKa e sanHeA nonyccpepe, 

Ecnu He c11uTaTb neKoTOphlX necymecTnennwx ynpomeHHA (rry110K 

C'IIITBJJCH y3KllM, a 5noK - UHnnunpoM nnnuoii 300 CM C nnomanh10 0CH0BB­

HIIH, paenoA nnomann Topua peanbuoil: MHIIlenn), Toe pac11eTe 6wnn npo-

12 



MonennpoBaHbl Bee ycnoBIUI aKcnepnMeHTa, B, ''18CTHOCTH, Mll9HTmfmKaUHH 

3B93ll B TO'IHOCTH COOTBeTCTBOBana SKCITepUM9HT8llbHOi!: • 

llaHHbl9, npHB9ll0HHbJe ua puc. 6-8 ,noKa3b!B8IOT, 'ITO M np.u Bb!COKHX 

8Hepr11.11x,· 3Ha'IHT9llhll0 npeBbI1118IOIIlHX o6naCTb npHM9HHMOCTH nporpaMMbl 

NMTC, na111a MeTollHKa naeT xopo111ee Kon.uqecTBeHnoe cornac.ue c onh1-

TOM. BMecTe C T9M B8)Kfl0 nonqepKHYTh, 'ITO llllH cornacoBaHMH pacq~THbIX 

M aKcnep.uMenTanhHbIX naHHbIX 0'19llh B8)KHO ll0CT8TO'IHO TO'IHO BocnpoH3Be­

CTH 9KCITepHM0HTanhHYIO CHTyaun10. B qacTHOCTH, 38111TPHXOBaHHbii!: Ha p.uc. 6 

Kopnnop pacq~THbIX aJiaqeu.ui!: OTMeqaeT neonpeneneuuocTh, 06ycn0Bne11Hy10 

TeM, 'ITO HaM 6bma H9H3B9CTHa rrnomallb M cfiopMa TOi!: o6nacTH cfioTOaMynh-

/13/ 
cn.u, KOTopan nonBepranach npocMoTpy B pa6oTe , 

TaKHM o6paaoM, HCITOllh30B8HH9 K8CK8llHO-HCnap.uTenhHOfi Monen.u 
/5 6/ 

neynpyr.ux CTOnKHOB9l1Hi!: '18CTHU C smpaMH 
I 

noaBonHeT paCC'IHTb!BaTh 

B3aHMOll9i!:CTBHH nyqKoB qaCTHU C BellleCTBOM B 0'19Hh 111.upoKoi!: o6naCTH 

auepr.ui!: - OT H9CKOllhKliX ll9CHTKOB M SB llO H9CKOllhKHX Jl9CHTKOB faB. 

Ecn.u K8CK8llHO-HCITap.uTenhllyIO M0ll9llh ycoBep111eHCTBOB8Th nyTeM y'leTa 

/14/ 
MHoroqacTH'IHblX BHyTpHSill9pHblX B3aHMOll9HCTBHll I TO MO)KHO paCC'IHTbI-

BaTb B38HMonell:CTBHH nany'leHHH C B91Il9CTBOM JI np.u eme 5i{llblllHX aueprn-
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i p= 19.2 131/c 
-f 

!O " :?, TI~ N(r)rdr 

-5 
iO -

D 50 iOO i50 200 250 ZcM 
Puc. 6. Pacnpe/lene1111e •mcna snes/l rro rny6une z B }l<enes110M nornonITene, 
11a KOTOpwfi rra)laeT nyqoK npoTOHOB C llMnynhCOM 19,2 ran/c. 

rncTorpaMMbl - 11am pacqeT, nyHKTllpHbJe KpHBbJe - pacqtiT Pa11q1Ta/ 1 / I 

8KcrrepnMeJJTanhHbie ToqKU B351Tbl 113 pa60Tbl/ 13/. 
TTnoTHOCTII 3Be3)l rrpH 'r = o, 8 H 72 CM HOpMHpoBal!bl Ha rrnoTIIOCTh 

3Be3)l Ila OCH nyqKa y nonepXl!OCTII 6noKa. 
3amTp11xona1111an o6nacTh cooTneTcTnyeT 11eonpe/lene1111ocT11 B cnoco6e 

npOCMOTpa QlOTO&MynhCIIII ( CM. TeKCT). 
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Pnc. 7. TTonaaH rnnpnaa 8 paananbHoro pacrrpeaeneanH rrnoTHOCTli aBeaa 

B 38BliCliMOCTli OT rny5liHbl z B )Kene3HOM rrornoTnTene. 
To'!Kli- Harn pac'leT, Kpy)l{Kli - 8KCrrepliM9HTanhHbl9 aaHHbJe/ 13/. 
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PHc. 8. OTHOllleHHe 1-mcna N -aBeaa n( N + P 8 ) - 3Beaa K rronHoMy '!Hcny 

3B83!l S Ha OCH rry'!Ka B 3aBHCHM0CTH OT rny6l1Hbl z B ~ene3H0M rro­

rnoTHTene. 

rucTorpaMMbl - Halli paC'!eT, 9KcrrepllM8HTanbHbl8 T0'!Kll - H3 pa60Tbil 13/. 


