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Vlccne.aoaano?b ynpyroo pacce.HHHe A -r~:~nepouoa H Kl-Me3)BOB • Ha oc~:~o-

ae o6Hapy>KeHHhiX 20 cnyqaea peaKUHH A +·p .. A + p H 16 cnyqaea peaJtuKK 

Kol+p .. Ki+p OUeH8Hbl Ca'leHKR ynpyroro pacce.HHK.He npe.acTaaneHbl yrnOBbla 

H HMnynbCHble pacnpe.aeneHHSI pacce.HBWHXCR '18CTHU. 3KCD8pHM8HT8nbHbie .08HHble DO 

paccesHHJO A -r~:~nepoHoa, HMetowHx HMnynbChl a HHTepaane OT 500 .ao 1500 Mae/ 

Cp88HH8810TC.H C TeOp8TH'I8CitKMH p8C'(8T8MH. 
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Bae.aeHHe 

A - rHnepoH-HyKnOHHOMY paeeesuuuo .ao eKx n op noeaHweHa TOnbKO o.aHa aKene· 
Il l 

pKMeHT8JlbH8SI pa6oTa , B KOTOpOit !lpHae.aeHbl .08HHbie no .OBYM eny 'ISSIM Heynpyroro 

K 'leTwpeM eny'laSIM ynpyroro paeeeSIHH SI. 

B HaeToHweA pa6oTe npe.anpHHSITa non wTKa ueene.aoaaTb ynpyroe paeeeHHHe 

A - runepoHoa If Kl - Me30HOB Ha npoToHax. Yfenonb3oaanKeb A H K0

1 -qaeTHUbi , 

po.aKawueeg npu B3SHMo.aelteTeHH 7 - 8 Eae/e " - Me3oHoe e eo.aopo.aoM u yrne-
12 / 

po.aoM 8 ny3bipbK080it npOn8H080it KSMepe 1 IlOMeWeHHOit 8 llOeTOSIHHOe MSrHHTHOe 

none HanpsnKeHHOeTbiO 13700 apcTe.a. 

npoeMOTp H OT6op eo6b!THA. 

Ebmo npoeMoTpeHo 70000 ¢oTorpa¢KA. B ee ¢oTorpa¢HH npoeMaTpHeanKeb .ae a>t<-

.Obi, DpH'IeM O.OHH pa3 - TOJlbKO HS npe.aMeT OTbleKSHHSI enyqaee ynpyroro paeeeSIHHSI 

/\. H K0

1 - '~ .aeTH U. 3cp¢eKTH!lHOeTb Haxo>~<.a.eHHSI HY>KHbiX eo6biTHA oKa3anaeb paeHoA 

81%. [loene o6pa60TKK pe3yJlbT8TO!l H3 MepeHHlt OT06 paHO 20 enyqaee, y.OO!lJleT!lOpSIIO­

lllHX KKHeMSTHKe ynpyroro A- p -paeeeHHHSI H 16 enyqaee, y.aoeneTeopHIOWHX KHHe· 

MSTHKe ynpyroro K1 - p - paeee SIHHSix ) (pHe: 1 ) . rlpoae.aeHa oueaKa eKna.aa peaKuHA, 

KOTOpbie npH onpe.aeneHHbiX yenoeHSIX MoryT HMHTHpOBElTb y npyroe paeeeSIHHe A H Ki 

- qaeTKU (cpoHO!lbie peaKUKH ). HanpnMep, cpoHOBbiMK MoryT 6biTb p eaKUKH: 

Kor.aa A - qaeTKua paena.aaeTeSI e KaMepe , 
+ 

K 

(1) 

- HeJlb3SI OTJlK'IHTb OT npOTOH8 0 a 

• n yHoeHT ManyiO aHepruiO ( K0 paena . .aaeTeH eHe KaMe-

pbl) • [1 pHHH M SSI 1 'ITO ee'leHHe reHepSUHH eTpElHHhiX 'ISeTHU 5 n - P -e3SHMO.aelteTBKSIX 
/3/ 

He npe!l hiWSeT 0,2 M68pH ) nony'leH0 0 'ITO peSKUHA TH!lS ( 1) JlOJl>KHO HS6Jli0.08TbCSI 

He 6onee 10 enyqaea HEl 70 000 cpoTorpacpHA. YfMnynbCHbie eneKTpbt HeATpoHo e H K0 

Me30HO!l OT pe8KUHK ( ll paee'IHTSHHbte 110 eTSTKeTH'IeeKOA TeOpHH 1 HMeiOT TElXOA 5K.Q 0 

'ITO TOJlbKO 2% eeex enyqaee A_ p p aeeeHHHSI MoryT 6hiTb npHMeebiO OT peaKUKK ( 1) . 

flpiiMeebiO peSKUKH 

x) 
Bee paeeeHewHeeH A - rH nepoHbi 11 K0

1 
-Me30HbJ po.aHnHeb a KSMepe. Ha.ll-

.aeHo 8 enyqae e paeeeHHKSI A -rHnepoHoe H 5 enyqaee paceeHHHSI K0
1 

- Me3oHoe, 
pO.OH.BWHXeSI !!He KSMepbi. 3TH CJ1Y'I8K H8HeeeHbl H8 rpacpKKSX llYHXTHpOM. 
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A + p :+ p + T<0 + n 

M O>KMO npe Ne6pe 'lb, e c mt. HM 9 Tb 1!1 !IH.Qy 6onbwyl0 n o p orosy10 s He prKIO A -qac THU, 

HG06XO.QHMYIO .ansr 9 T OA p 9 8KUHH 1 8 T 8 K >Ke C fl 9 KTp He ltTpOH0 8 nocne p e aKUHK. l{aCTKUbl 

OT.Q8'1H 8 OT 06p8HH blX C06biTHSIX y n pyror o p8CC9SIHHSI 8 OC H0 8HOM n o ny'I&IOT HMnynbCbl 

e e nK'IHHOIO M e HbWe 1 B s 8 /c H H a.ae>K HO H.aeHTHcpHuKpo e a Kbl x a lt npoTONhlo n o s T oMy 

p e8KUHK TKOS 

j(o + P .. A i ,+ 

l(O i p .. l(O + 1f + + Q 

A + p .. A + ,+ + n 

Ke M OryT 6bJTb cpoHOI!I blMH n o OT KOW9HKIO K KCCn e .ayeMbiM npoueCC8Mo KHHe M8THK8 

pe8J<UHH K0 + ( np) .. A + p CKn b HO OTnH'I8eTCSI OT KHHe M 8 THKK ynpyroro pacce SIHK.R1 

c n e.aoe a T e nbHO, s T a p eaKUKSI T 8 K>Ke He 6 y .aeT cpoHoaoA. 

Bbm8 p8CC'IHT8 H8 e e p OSITHOCTb c ny'I& AHOI"'O fiOSIBn GHKSI K OM 6 HH8 UHK '18CTH U , IIMH­

- 9 
TKPYIOilliiX ynpyro e A - p KnK K l - p -pacce.RKHe. 0 Ha o Kaa anac b paeu o A 1,2• 10 

' 
Ha Ka.ap • .llns1 cnyqael!l ynpyror o p acceSI HK il · A H K~ - '18CTn u , p o .aH8WKXC SI 8 H e xa-

-5 
M e p bl , 9 T8 a e pOSITHOCTb 3 H8 '1KTenbHO 6onbWe K p 8BH8 1,6•10 , T . e . 1-2 c ny•HHI H3 

c o6blTKA, u .aeHTKcpK u Kposa HHbiX Kax ynpyroe pacceSJHHe A " K't'laCTK u , He HMGIO-

W KX TO'IKH p O>K.QeHKSI 6 K8Mepe , SIBnSIIOT C SI ¢oH08bJMK. B bm O n OCTpOeHO KHTerpanbHOG 

p a c npe.aen e u u e A -runep OHOB no KX a p eMeHH npo n e T a n ocn e pacces:J KKSI ( pKc. 2). 

0 H O yX33hi 8 8 8 T H 8 T O, 'ITO Cylll9CT89HH biX C KCTeM8TK'I9CK KX n ponyC KOB C06biTKA HeT. 

C e'le HKSJ. YrnOBbJe p a c npe.aeneHHSI • 

.llnSJ on p e n eneHKSI n oTOK a A K Ki - '18CTKU ucnon b30B 8HhJ ce'leKK .R p o>KneKKSJ 

• _ /4/ J(O 
CTp8HHbiX '18CTK u e rr - p B38KMO!lellcTsJtslx • A - r Hnep OH bl K 1 - Me30KhJ, 

p aCn8!18101llKeCI1 no He ltTpanbH bi M K 8 Hana M, 8 T8K>Ke "2 - '18 CT HUbl He Y 'IHTb188nKC bo 

2f 3 
Ce'le HHe p o>K.aeHHSJ A K K0 

Ha yrne p one B3SITO n p onop u u o HanbK biM A , 'ITO xo-

p owo c o rnacye Tc SJ c H8 WKMK npe.aa a p K T enbHbiMH p eaynbT 8 T a MK n nH ce'leKKSJ o 6paao­

B8HHSI A - rune poHo a Ha y rnepone. 

4ucno c nyqa e a ynp y ror o A- p K l(l - p -pacces:JHHSJ 6btnO o npeneneHo c 

yqe T OM n onpaBKK H 8 aep OSITHOCTb p erKOTp 8UHK A K K i - qacTKU n ocn e p a c ces:JHKSI 

a scpcpeKTHaHo lt o 6na cTK KaMe p bi u scpcpe KTKB HOCTb n pocM OTpa . C u c T e MaT K'IeCKKlt n p o -

r 

H 

HI 
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c 

H8 
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Bhln~ 
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e ene 
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nycK cnyqaea c Me.aneHHbiMH (.( 150 Mas/c) nPOTOHilMH OT.Llll'IH orpaHHttHaaeT perHCTpa-

UHJO cnyqaea pacceHHHSI H8 M&nbJe yrnbr /MeHbwe 18° .anSI A -rHnepoHos H 12<;_ .anSI 

K
0

- Me30HOB s C U M .anSI cpe.aHero HMnynbCa KaneTaJOwea 'illCTKUbl s I 6as/cj. 

0 
OueHKil 'iHCna cnyqaes pacceSIHKSI A - rHnepoHo s H K

1 
-MeaoHos Kll KsaaHcso6o.a· 

/5/ 
HbJX npoToHax yrnepo.aa 6bma nposeneKa TllKKM >Ke nyTeM KllK s pa6oTe • nocmwew 

+ 
Holt H3y'ieHHJO ynpyroro pacceHHHSl I- - rKnepoHOB Hll sonopone s nponaHosoA ny-

3blpbKOBOA K8Mepe. 0wH6K8 B yrne p8CCeSIHHSI 

CTasnSieT 1,5° , ow H6Ka s yrne pacceHHHSI Kl 
A -rHnepoHos s HaweM cny'lae co-

10 H, cnenosaTenbHO, npKMecb OT 

A- (p) pacceSIHKSI cocTasnSieT 10% OT scex clly'iaes ynpyroro A - p pacceSJ HHSl , a 

Ki -(p) pacceSIHKe - 1% OT cnyqaes ynpyroro Kl - p - pacceHHHH. 

C y'ieTOM yKaaallllblX nonpaaoK ce'ieHHSI ynpyroro pacceHHHSI 

Hll sonopone 0 ycpenHeHHb!e no BCeMy HMnynbCHOMy cneKTpy1 pllBKbl: 

u(A-+ p .. A+ p) •/36! 14 / M6apH 

q ( '<1 + p .. K1 + p ) -(22 .± 9 I M68pH. 

Vfcnonb3ySI pacnpeneneHHe no HMnynbCaM A -q8CTHU1 po>KneHHbiX 8 " ·p 

saaHMoneACTBHHX (pH c . 3a) • a TllK>Ke nony'ieHHbJe s HaweA rpynne npenaapHTenbHbte 

naHHbte no po>KneHHJO A -ranepoHOB s rr-- C -s'38HMOneAcTBHHX, MO>KHO oueHHTb 

ce'leHHSI ynpyroro pacceHHHSl A -q&CTHU1 ycpe.aHeHHb!e flO MeHbWKM HHTepsanaM 

HMnynbCOB pacceHB8JOWHXCSI 'illCTHU: 

~ •/42 !._ 16/ M6 apu - KHTepsan oT 0 .4 no 1,5 6ss/c co cpe.aHKM KMnynbcoM s 1 6ss /c; 

u2 •/30 !._ 15/ M6apH - HHTepsan OT 1,5 no 2 0 5 6ss/c co cpe.aHHM HMnynbCoM 26as/c. 

Yrnosbte pacnpenoneHHSJ A -rsmepoaos K ~<LMe30HOB s CUM noK838Hbl Ha 

pKc. 4. KaK BHnao, Ki -MeaoHbt o6paayJOT peaKHA MllKCHMYM s pacceSIHKH snepen 

( pKc. 46). B yrnosoM pacnpe.aeneHHH A -rHnepoHos n peo6nanaJOT A 

BbineTeBWHe H838.Ll (pH C. 4a) . n PH orpllHH'ieHHH HMnynbCa pacceHB810WKXCSI A -rHne­

pOHOB CO CTOpOHbl 60nbWKX 3H8'i9HH A pacnpe.aeneHHe CTilHOBHTCSI 6onee 8HH30Tp00Hb1M: 

H3 16 I'HnepOHOB, KMQJOWHX HMnynbCbl B na6op8TOpHOit CHCTQMQ M9HbW9 1500 Mas/c, 

13 nocne pacceSlHHSl neTSIT Haaan K 3 - snepen ( pHc . 4a, s , r) . 3TH senK'iKHbl npK­

seneHbl 6e3 fl00p8BOK H8 aqxpe KTKBHOCTb perKCTp8UHKo 
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06cy)K.lleHHe 

B ynpyroe A - p - pacceRHHe MoryT .ll8B&Tb BKJI&Il rr -MeaOHHbt e K K-MeaoH-

Hble CHilbl , KaK rr -Me30HHbllt 001110C 0 T8K H 06MeH llBYMR rr -M&30H8MH 8 peaOHBHC-

/6/ 
HOM COCTOSIIHIH C T •1, J '"1 B 3TOM Clly'180 OTCyTCTBYIOT, 8 p860T9 p8CCM8TpHsa-

110Cb ynpyroe A- p pacceRHHe c o6MeHOM rr -MeaoH&MK, V1cnonb3y.s rKnoTeay "'rno-

6anbHOSI"' CHMMeTpHH .anR A -'I&CTHU c aHe pr11eA .llO 270 Mas. aaTopbr nony'IKilH non­

Hoe ce'feHHe 30-40 M6apH H yrnosoe pacnpe.lleneHHe c npeKMyiUecTseHHbtM paccesmH­

eM A -rKnepoHoa ':lnepe.ll . TaKHM o6paaoM , .ll&>~<e npH H811H'fKH noTepb q acTH cny'laes 

A- p pacce!IHK.s Ha M811ble yrnbr (.llo 18° s c .u.M . )1 yrnoaoe pacnpe.lleneHHe A -rHne -

poHOB B C, U,M,, ll011Y"f9HHOQ H8 OCKOBe I'HOOTQ3bl 06 06M 9HQ rr - M Q30H8MH MQ)KJly 

A - 'f8CTKueA u npoTOHOM s npouecce ynpyroro pacce~HKR, He cornacyeTc.s c a Kcne-

pHMQHT811bHbiM p acnpe.aeneHHQM, 

nocKOilbKy npK HNnynbCax A -rKnepoHos MeHbwe 1,5 Bss/c senH'IHHbl nepe.aasa-

eMbiX HMnynbcos oT npOTOHa A - rHnep oHy D OCHOSHOM M811bt <.ao 600 Mas/c) , TO 

QCTQCTBQHHO p8CCMOTpeTb MO.llQilb nepH<PepK'fQCKHX B38KMO.lleltCTBHit C 06MeHOM CTp&H­

HOA '18CTHueA c T •1/2 (pHc . 5) . Ha B8)KHOCTb yqeTa TaKoro o6M eHa YK83b!B810T TaK-

/5/ 
)Ke 3JtcnepHMeHTbl no pacce.sHHIO I Ha n poToHax • P acCMOTpKM BK118.ll s ynpyroe 

pacce.sHHe A -rHnepoHoa, o6ycnpaneHHbi.il o6MeHoM K- H K' -MeaoHo M
17 1 

llllR paa­

nH'IHbJX aHa'leHHA 'feTtiOCTeA H cnKHOB 9TKX 'f8CTKU. BbmK npoHaa e.aeHbt pac'feTbl T8KHX 

saaHMO.lleAcTBHA .llllR A -runepoHOB c HMnynbCOM I Basic s na6opaTOpHoA CKCTeMe. 

B cnyqae nces.llOCKan.spHoro K-MeaoHa yrnosoe pacnpe.lleneHHe s c .u.M. , KBK noKaabr­

aaiOT p8C'l.QTbl 0 ll01l)I{Ji0 6btTb 8CKMMeTpH'l.HbiM; 60ilblli8R 'l.8CTb I'HnepOHOB ll011)KH8 
2 2 

BbtneT 8Tb snepell. IlonHoe ce'l.etme nonyqaeTcR pasHbJM o •0,1 ( ~) M6apH . 
4rr 

npK H81JH'IHH 06MeH8 CK811RpHbiM K-Me30HOM ll011)KH8 H8611101l8TbC.II CHilbH8SI 

e cHMMeTpK.s a yrnosoM pa.cnpe.aeneHHH A -rKnepoHoa, c npeHMywecTaeHHhtM BbtneToa.t 

Hx Haaa.ll a CUM, a nonHoe ce'l.etJHe ynpyroro pacceRHH.II A -rHnepoHos Ha npoTo-

g 2 2 
HSX· .llOil)K HO 6b!Tb pasHbiM o .. 24(.-i:"--) M6apH, B aTOM cnyq ae H yrnosoe p a.cnpe-

. g2 
llellQHKQ H llOilHOe Ce'feHHe (c'l.KT8SI KOHCTB.HTY CBSI3H -v -1) COI'IlB.CyR>TC.II C 3KCne-

pKMQHT811bHbiMH peaynbT8.T8MH 0 nony'feHHblMH B llB.HHOit pa6oTe. 

B cny'lae o6MeHa K' -'laCTHueA ce'leHMe HMeeT 3H8'1HTenbHO 6onee cna6y10 yrno­

ayiO 38BKCKMOCTb, 'ITO CB.II38HO c 60ilbWHM 3 H8 '1QHHeM M8CCbl K, -'{B.CTHUb/
7 I . npH 

3TOM CQ'feHHR .011.11 Clly'18eB BQKTOpHOI'O H CK811SipHOI'O B8pK8HTOB COOTBQTCTBeHHO CO-

CT8BI1SIIOT: 
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OueHKH xoHcTaHT 838RMo.aeAcT8HH 

/8/ 
K' -qacTKU&J c HyxnoH&MH K 

HO npoBeCTH 0 HCfi01lb3YSI .Ll4HHhl9 no pe8KUIIK 

E
:.l 

.-..!,L_ - 0,3 7 0,5 
4rr 

, - + p ... A+ K0 

A -rKnapOH8MH M O>K-

npH 9THX 3H8'1{QHIUlX KOHCT8HT B911H'I{HHhl fiOIIHbiX ceqeHHA HQ COrnaCyiOTCSI C 9KCnepH-

MeHT811 bHhlMHo 

TaKKM o6p 830M, H3 paccMoTpeHHhlX 88pH8HTOB nyqUJe 8Cero cornacyeTCH c 

sxcnepHM9HT81IbHhlMH pe3yllbT&TaMu npe.an ono>t<eHHe o6 o6MeHe cxanHpHhlM K-Me30HOM 

8 npouecce pacce stHKst A -qacTHU ua so.aopo.ae. K auanorH'I{HOMY 38KIIIO'I{eHHIO npHLU-

/9/ 
llH aaTop &l pa6oT&I , aHanK3KPYSI npouecc , + N ... A + K + rr • O.aHax o , STa rHno-

Te3a Haxo.aHTCst a npOTH80peqHHH c sxcnepHMeHTSMH, 8 xoTopwx K-MeaoH , n o - BH.LlHMo-

/10/ 
MY 0 Be.QeT ce611 K8K nCeB.QOCK811SipH8Sl '1{8CTHU8 • 3To npOTHBOpaqKQ MO>KHO CHSITb1 

ecnH npe.anono>t<HTb Hecoxp a HeHBe qeTHOCTH B A N K - B 38HMo.aeACTBHK 1 T .e. B3l1Tb 

B ST OM B38JIMO.aaftCTBHH CMQCb CX811Sip8 H fiCQB.QOCK811Sip8. no.ao6H8Sl rKnOTQ38 p ac-

/ 11 I 
CM8TpHB8118Cb 8 pa60 T Q o .LlnSI COrll8CHSI C S KCnapHMQHTOM npH yC110BHH 0 'I{TO 06MeH 

lf.aeT qepe3 ncea.aocxanstpHbl l K-MeaoH , K)'>KHO npe.anon o>KHTb , qro KMeeTCH 6onb-

LUOA BX118.Q OT KanOIIIOCHbJX .LlH8rp8MM. 

n pH 60ilbUJHX HMnynbC8X A -rHnepOHOB ( HanpnMep, 60ilbUJQ 1,5 Ess/c) 

(plfc. 4r )
1 

·pacc e stKH&Je A -rHnepoH&J c 6onbUJel sepoHTHOCTbiO neTHT snepe.a. 3To 

SIBIIQHHe MO>KHO 06'bSIC HHTb0 eCilH npKHSITb BO BHKM8HH.:: .aH<j>paKUHOHHOQ p 8CCQSIHHQ 0 

KOTOpoe .QOII>KHO Krp8Tb C )'UJQCTBaHHYIO p OII b npK Bb!COXHX S HeprKilX H .Q888Tb M81lbJft 

BK~ B 06118CTH 0 r.ae OTCYTCTBYIOT KeynpyrK e npoueCCblo 

8BH.Q)' Ke60ilbUJO it C T8TKCTHKH H LUHpOKOrO HHTepB8118 SHeprKA A -rHnepOHOB, 

HCfib!TbiB810WH X p8CCQSIHKe0 BbJUJenpHBQ.QQHK biQ C006p8>t<9HHSI OTHOCHTQilbH O TaOpeTH'I{Q-

CKOA HHTepnpeTSUKK .axcnepHMeHT81lbHhlx .aaHHbJX no ynpyroMy A - p -pacceHKHIO 

HOC SIT IIHLU b KlllliOCTp8THBHblft xapaxTep. 



8 

B 3atuUO'l9HKe aaTop&l Bbtpa>K&JOT 6naronapliocTb axaneMHKY B.Vf.Bexcnepy 

3a DOCTORHHbi A HHTepec K pa6oTe H DJ10LlOTBOpHb19 o6cy>KL19HHR, H.M. BHpsrcoay, 

Vf.Bpaaa, KHM XH Vfa, A . A.Ky3Heaoay, A , K.MKxyn, Hryea .Llwa T&t, A.B.H axRTK­

Hy, M.Vf.ConOBb&By 3a DOMOWb B OT6ope C06b!THA H o6cy>KL19HH9 pe3 yJJbTaTOBt rpyn­

nG na6opaKTOB 3& np089Ll9HK9 H906X0.£1HMbiX H3M9p9HHA H C0Tp y.OHHIC8M Bbl'lKCJlHT&JJb­

HOr O U9HTpa 38 npoae.aeHHe Bbl 'lHCJl&HHA H8 9J19XTpOHHO-C'l9THbiX M&WHH8Xo 
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PKc. la, 6. npKMepbl cnyqaea ynpyroro pacceHHHSI a) A - ranepOHOB, 

6) K~ - Me30HOB Ha npoToHax. 8 TO"'xe "A" pO>KlllliOTCH A anH 

K
0

-"18CTHUbi; B TO"'Xe '8 ' npOHCXOllHT HX CTOnKHOB8HHe C npOTOH8MH 

.. a'; a TO'lxe 'C.. A KnH K~ -qacTHUhl pacn&llAJOTCH, 
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P Hc .. 2. VlHTe r pa.• bHoe pacnpeLlen eHHe A -rHnepoHOB, paccesrsw Hxc sr 
Ha npoToHax

1
no HX speMeHaM nponeTa. 
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P Hc • . 3 . V1MnynbCIIbie p acnpeLlen eHHsr s n a6opaTopHoA CHCTe Me cnyqaes 
ynpyroro a) A - p 6 ) tq> - p - pacceRHHSI. 0rH6aJOI.UHe 
rHc Torpa MMbi npeLlcTas nRJOT co6o10 HMnynbCHbi e pacnpeLlene-
HHSI a ) A -rHne poHos H 6) K 0 

-Me30HOB, pO>KLle HHbiX s 
, -- p - coyLlape HHHx. 
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PHc. 4. YrnoabJe pacnpeJJ.eneHHSI a CUM a) 

sa npoTosax, 6) Ki -Me3osoa; a) 

Co$~' 

A -rHneposoa, pacceSIBWHXCSI 

A - rsneposoa, RM9JOUl•x 

HMnynbCbi JJ.O paccessas a HHTepaane oT 0,5 JJ.O 1,5 Bsa/c; r) A 

rHneposoa, HM910UlHX HMnynbCbi JJ.O paccesmHs 6onbWe 1,5 Beale. 

Ha puc. a) s aHecesa TeopeTK~ecKas KpHaas, nony~eaaaa sa O?HOae 

MOJJ.enH nepH¢epu~eCKHX coyJJ.apesaA c o6MesoM CK&nRpRol K-qac-

.,.,. THUeA. 
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