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Bae.oeHHe 

npH pacceHHHH HeATpOHOB HUH peHTreHOBCKHX nyqeA B MOHOKpHCTannax 

np11 HeKoTopbiX onpe,neneHHbiX yrnax paccenHHH H opHeiiTauHHX o6paaua MoryT 

B03HHK8Tb CHTyaUHH 1 npH KOTOphiX Ha Ccpepe OTpa)l{eHHH H8XO.llHTCH ,llBa HUH 

6onee yanOB o6paTHOl! peweTKH 1 T,e, HeitTpOHbl ,ll8HHOit 3HeprHH OTpa)l{aiOTCH 

B COOTBeTCTBHH C ycnOBHeM BynhclJa-Eparra OT KOM6HU8UHH UeCKOnbKHX Til

HOB unocKocTelt. TaKoe pacenuue uaabtaaeTCH MHoroKpaTHhiM 6parroacKHM 

paccenHHeM, 

Ha pHc. 1 a npocTpaHCTBe o6p8THOit peweTKH npe.ocTaaJ;IaHa cxeMa 
-+ -+ 

.llBOitHOrO 6parrOBCKOrO OTpa)l{eHHH, noMHMO OCHOBHOrO OTpa)l{eHI!H k O -+ k I 

~ . ~ ~ ~ 

OT llllOCKOCTII r I OCyiUeCTBnHIOTCH OTpa)l{eHHH OT HnOCKOCTeJt r Il ( r - r ) 
I I I J 

a IIMeHUO k
0 

-+ k I , tl -+ 1
1 

ll k ; -+ k
1 

, B 3aBIICHMOCTH OT OTHOCHTenbHOit 

aepOHTHOCTH nepeqHcneUHbiX npoueccoa npoHC~O.llHT ycHneHHe HnH ocna6neuHe 

nyqKa a uanpaaneuHu k 1 • KaK HeTpy.ouo BH.lleTb, ecnH .oa)l{e CTpyK-
-+ -+ 

TypHblit cpaKTOp ·pacceHHHH k O -+ k I nnoCKOCTbiO paaeu uyn10, MO)I{eT 

B03HHKHYTb p8CCeHHHe HeitTpOHOB B HanpaaneHHH 

-+ -+ 
OTpa)l{eHHH k O ... k I 

HH.lleKCaM.llllOCKOCTH 

Ill 
PeHHHrepa • 

OT nnOCKOCTeit, CYMMa HH.lleKCOB KOTOpbiX pasHa 

• nocne.ouee naneHHe uocHT ueaa.unre acpcpeKTa 

. B nocne.ouee apeMH nonaHncH pH.ll pa6oT, nocanmeHHhiX aKcnepHMeHTBnblioMy 

12-61 
H TeopeTHqecKOMy HCCne.ooaaHHIO MHOt:"OKpaTHOrO pacceHHHH • 0K83biB8eT-

CH1 3TOT acpcpeKT HpOHBllHeTCH 3H8qHTenbH_O qame, qeM npe.ononaranOCb pauee, 

H yq~T ero MO}I{eT cyiUeCTBeHHO H3MeHHTb HHTepnpeT8UHIO HeKOTOpbiX peaynbT8-

TOB1 nonyqaeMbiX npH HCCne.llOB8HHH. MOHOKpHCTannOB, nonpaaKa It'll 3KCTHHKUHI01 
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HaUp!!Mep, MO)!(eT 113MeHI!TbCSI B HeKOTOpb!X cny'IBSIX no HeCKOnbKIIX neCSITKOB 
14/ . 

npoueHTOB 38 C'I~T MHOI'OKpaTHOI'O pacceSIHHH , Y'I~T SKCTIIKUIIII Up!! STOM, 

KOHe'IHO, CyiUeCTBeHHO ycnO)!(HSieTCSI, 

KaK BbiSICHHnocb a HBIUHx HaMepeHHSIX, np11 paooTe c MOHOKpHcTannHqe

CKHM 00p83UOM no MeTony BpeMeHI! nponeTa C •oenbiM• llY'IKOM Hl.>itTpOHOB 

nerKO ocyiUeCTBliTb MHOI'OKp8THOe pacceSIHlle ll llOSTOMy 0!10 MO)!(eT C03n8Tb HeManble 

Tpy nuocTll np11 Hccnenoaaa:m MOHOKpllcTannoa. B STolt paooTe npencTaanellbi HeKoTo

pbie peaynbT8Tbl npOSIBneHliHMIIOI'OKpBTIIOI'O OTpa)!(eHI!SI II naua HX IIIITepnpeTa!IHSI, 

2. noCT8110BK8 OflbiTOB ·u peaynbT8Tbl 

Ha puc. 2 noKaaaua npHuuunuanbiiBSI cxeMa onbiToa, B Ka'leCTBe HCTO'IIIHKa 
171 

uel!Tpouoa ucnonbaoaancSI peaKTop l16P ( 1) • Hel!TpOIIbi nocne aaMenneHI!s:t 

B cnoe BOnbi (2) B 40 MM H nponeTa paCCTOSIIIIISI L I pacceHaanHcb aa 

M OIIOKpliCTanne ( 4) , YCTBIIOBneHHOM B opsrrOBCKOe llOnO)!(eJIHe, H perHCTpH

poaanHCb cuiHITHnnHuHoH!IbiM neTeKTopoM (6,7), B npSIMOM H pacceHHHOM· 

llY'IKBX fiOMeiUani!Cb IUeneBble KOnnHM8TOpbi(3,5) C pacxonHMOCTbiO a 

BepTHKanbHaH pacxonHMOCTb nanaroiUero 11 paccegunoro ny'IKOB cocTaanHna 

1°. l1Mnynbcbi c neTeK'ropa nocTynanH aa MIIOI'OKauanbHbllt apeMeHHolt 

aiianHaaTop, c noMOIUbiO KoToporo nonyqanocb pacnpeneneiiHe Hel!Tpouoa no 

apeMeuu nponeTa , a, cnenoaaTenbiio, 11 no nnuue aonHbl. 

0TMeTHM, 'ITO npencTaaneHHbJe anecb peaynbTBTbl nony'leiibi oea KaKolt

-nHoo CfleUI!BnbHO Bb!opa!IHOJt reoMeTpi!H Ollb!TB, Up!! npoli3BOnbiiO B3HTbiX 

paccTOHIIllSIX H yrnax pacceSIIIHSI, B uaiUHx ycnoBHHX cnyqau, Korna o6cy)!(na

eMbie llll)!(e scpcpeKTbl ae npoHanSinHcb, 6binll noaonbllo penKHMH, 

Ha p11c. 3 npencTaaneiibi HeltTpoHorpaMMbi, nonyqeuubie a onnaaKOBbix 

reoMeTpl!'leCKHX ycnOBHSIX C MOIIOKpllCTannOM UHHKa (BbiCOTOit 70 MM, nHaMeT

.POM 50 MM) llplf KOMII8TIIOit TeMnepaType H TeMnepaType )!(llnKOI'O 830T8, 

KpncTann 6bin opne!ITHpoaaH B 6psr-roscKoe nono)!(eaue OTIIOCHTenbuo nnoc

KOCTH(0002), nnoCKOCTb (.2110) Obina HBKnoHeiia Upi!Onii31!Tenbi!O ua 2° 201 

OTHOCI!Tenb!IO UnOCKOCTII p8CCeHIIIIH, npu 3TOM yron pacceHHI!H 2 (} 

TaBnSin 69°20
1 

, L 1 =18 ,05 M, L 2 =5, 75 M, a 1 =201 , 

coc

a 2 =1 o. 

RoMl!MO OCIIOBHbiX UHKOB nepaoro, BTOporo II T.n, riOpHnKOB OT nnOCKOCTII (0002) 

llOHBllnHCb lli!KH s6nH3H nonO)!(QJ!Hlt N aanpeiUeHHbiX. OTpa)!(eHHlt ( 0003). (0005) 
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H T,ll, 1 COCT8BnsUOIUHQ B HeKOTOpb!X cnyqagx ll? 10% BQllHqHHbl 6nH:lK8l!IUHX 

llHKOB C qaTHblMH HHlleKC8MK, 

Ha pHC, 4 llOK838H8 Hel!TpOHOI'p8MM8 1 nonyqQHH8SI C MOHOKpHCT8llllOM 

8nJOMHHHS1 1 OpHeHTHpOBfi:HHb!M OTHOCHTellbHO ( 002); llllOCKOCTb ( 110) 6bin8 

napannenbHa nnocKOCTH pacces!HHSI, B 3TOM cnyqae 2 (J =36~50', L 
1 

=17,05 M, 

L 2 =1,85M, a 1 = 20', a 2 =20'; o6paaeu HMen aHanoraqHyiO ¢opMy K 

paaMepbl. KaK BKnHo, Ha naKe (002) nossanocb rny6oKoe 'BbienaHae•, KOTopoe 

npaaeno K peaKoMy cnany aanHero ¢poHTa oTpa:lKeHKSI, 

Ha pac. 5 npencTaaneHa HeitTpoHorpaMMa c Toro :lKe o6paaua aniOMHHHSI
1 

nonyqeHHaSI npa aHaqeHHSIX 2 6 =123°, L 1 =17,17M, L 
2 

=1,60M, 

a 2 =20'; KOllUHM8TOp B ll8ll8IOII.IeM llY'IKe OTCYTCTBOB8U 1 H I'OpH30HT8UbH8SI 

p8CXOllHMOCTb 3TOI'O nyqKa, K8K H BepTHK8UbH8S1 1 COCTBBUSIUB OKOUO 1°, npa 
. 0 

3TOM noaepxHOCTb aaMennaTenSI. cocTaanSina yron 60 c nanaiOII.IHM nyqKoM. 

KpacTann 6bln opaeHTHposaH a nono:lKeHae 6psrroacKoro OTpa:lKeHHSI OT nnocKOCTH 

(002), nnocKOCTb ( 110) 6blna npa6naaHTenbHO napannenbHa nnocKOCTH pacceSIHHs. 

Ha MecTe onHoKpaTHblx pacceSIHHl! (004) H (006) noSiaanocb no HecKonbKO 

llHKOB MeHblllel! HHTeHCHBHOCTH 1 H3 KOTOpbiX nepBbJe llB8 HMeiOT MeHblliYIO IliHpHHy, 

qeM llOll>KHO 6b!Tb llpH OllHOKpBTHOM pacceHHHH, J<.poMe TOI'0
1 

llHK (008) HMeeT 

'Hellp8BHllbHyiO'. llllSI OllHOKpBTHOI'O pacceSIHHSI ti:JopMy cnana, 

3necb npaaeneHbl nHillb HeKOTOpbie, Haa6onee TimaqHble cnyqaa nu¢paKuuu 

'6enoro• .nyqKa Hel!TpOHOB H8 MOHOKpHCTannax, HeKOTOpOe H3MeHeHUe OpUeHT8UUU 

o6paaua llpHBOllHUO qame BCei"O K llOCTeUeHHOMy H3MeHeHUIO OTHOCUTellbHOI'O 

llOUO:lKeHUSI H · UHTeHCHBHOCTH 8HOM8UHl! C llOCTelleHHb!M UCqeaHOBeHHeM OllHHX H 

nosmneHaeM HOBbiX. 

3.VfHTepnpeTBUHH peaynbT8TOB 

Hecno:lKHbll! ilHanua 3KcnepuMeHTOB a npocTpaHcTae o6paTHol! pellleTKH 

06blqHo ll03BOUSieT B KB:lKllOM cnyqae onpenenUTb llUOCKOCTU
1 

OTBeTCTBeHHble 38 

llOSIBUeHUe 8HOM8UUl! B ClleKTpax. 

• 

Ha puc. 6 noKaaaHa nuarpaMMa o6paTHol! pellleTKU. nn.11 nnocKOCTU (2110) 

UHHK81 COOTBeTCTBYIOII.I8SI Heli:TpOHOI'p8MMe, npenCT8BneHHOll: H8 puc, 3, CO cnenaMU 

nepeceqeHUSI SToll: nnocKOCTU c¢epaMu oTpa:lKeHuSJ, npoxonSIII.IUMu qepea yanbt 

(0002), (0003),(0004) H (0005). B neiiCTBUTenbHOCTU
1 

c¢epbt oTpa:lKeHUSI, a, 
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cnenoBaTe/lbHO , H HX ceqeHHSI /1/IOCKOCTbiO (2110) pa3MaaaHbl Ha-aa KOHe'IHOI! 

Be/IH'IHHbl K0/1/IHMaUHH nanaJOLUero H pacceSIHHOrO nyqKa H M03aH'IHOCTH KpliCTan-

na. 0 

H a pncyHKe cxeMaTH'IeCKH noKaaaHo yMeHbWeHHe nnHHbi aonHhi ( Ha 0,025 A l 

pacceliBaeMbiX Hei!TpOHOB, a , cnenoBaTe/lbHO H COOTBeTCTBYIOWHe yaenH'leHHSI 

nnaMeTpa c¢epbl oTpa)l{eHHSI, npoxonnwell qepea (0003), acnencTane yMeHbwe

HH!! yrna naneHH!l Ha 0,5° • 

.lln!l TO'IHOi! HneHTli<fJHKaUHH aHOMa/lbHblX UliKOB Jl/ISI UliHKa OCTaeTC!l IIHWb 

HaqepTliTb, aocnonb3oaa~wacb nnarpaMMOI!, npencTaaneHHoll Ha pnc. 6, ace ce

'leHHSI pa3Mb!TOI! c<f>epbl OTpa)l{eHHSI 11/IOCKOCTSIMH (000 f ) BMecTe C nonanaiOWHMH 

• B 3TH Ce'!eHHSI yanaMH o6paTHOI! peWeTKH. npH STOM cnenyeT HCXOJlHTb H3 

¢aKTH'lecKoll B Ka)I{JlOM cnyqae KonnaMauan ny'IKOB. Ha pnc. 7a a 76 npencTaa

neHbl TaKae ce'!eHnn nn11 c¢epbi oTpa)l{eHnn, npoxon11wei! qepea yaen (0003) 

H (0005); H3 pHC. 7a BliJlHO, 'ITO UHKli B611H3li 'aanpeweHHOrO' OTpa)l{eHliSI (0003) 

o6yCI10B/1eHbl nepBH'IHblM OTpa)l{eHHeM OT /1/IOCKOCTell (0220), (0223), ( i100) 1 

(i 103) c nocnenyiDLUHM aTopa'!HbiM oTpa)l{eHHeM OT nnocKocTell (0223) 1 (0220), 

( 1i03) ) , ( 1 ioo) cooT~eTCTBeHHo. OcTanbHhie yanhi, nonana10wne Ha c¢epy ... 
oTpa)l{eHHSI

1 
BKnana B paccenHne B nanpaaneHHli k l He naJOT, TaK KaK a ... 

STI!X Clly'!aSIX CTpyKTypHbie <f>aKTOpbl paBHbl Hy/110 Jl/ISI U/IOCKOCTli r I H/IH 

<-;, - r~l 
nono6Hhlll STOMY aHa/1H3 1103BOI1H/1 lfJleHT!i<fJHU!ipOBaTb llliK B o6naCTli 

(0005) nnn UliHKa (pnc.3) a 'Bbienmme• Ha naKe (002) nnst anJOM!iHliSI (pnc.4). 

npliHU!fnlianbHOe pa3/1li'llie Me)I{JlY peayllbTaTaMli Jl/ISI UliHKa If Jl/ISI a/IIOMliHliSI 

aaK/IIO'!aeTCSI B TOM 1 'ITO B nepBOM cnyqee OJlHOKpaTHOe pacceSIHlie Jl/ISI (000 f 

C He'!eTHbiM aanpeweHo, a Mhi aMeeM, no cywecTBY 1 a¢¢eKT PennHrepa, 

a so BTOpoM cnyqae nnst KaKoro-To onpeneneHHoro yaKoro liHTepaana yrnoa 

naneHHSI ( B npenenax KOIIIIHMaUHH) cyMMapHan aeponTHOCTb 6psrroacKoro 

OTpa)l{eHliSI OT 11/IOCKOCTel! (351} 1 (§31) 1 (224) If (222) 3Ha'!!fTe/1bHO 60/lbWe, 

'!eM OT (002). TaKast ¢opMa naKa c 'BbienaHaeM" 6bina npenycMoTpeHa B pa6oTe 

/6/ 
MyHa a Wenna • 

.lleTanbHoro aHannaa cneKT~a, npencTaaneHHoro Ha pnc. 5, He npoHaao

nanocb, · HO caM a ¢opMa cneKTpa naeT ocHoaaHHst nonaraTb, 'ITO B STOM cnyqae 

nponanstiOTCSI KaK s¢¢eKT 'BbienaHHst', TaK H nostaneHae nononHnTellbHhiX naKoB 

Ha-aa MHOrOKpaTHOrO pacceSIHliSI. no-BifJlliMOMy, npOH30WI10 HeKOTOpoe yBe/l!f'!eH!fe 

'lliCI1a•aHoMa/1HI! 1 CBst3aHHOe C M03aH'IHOCTbiO KpliCTanna If C yaell!f'!eH!feM 

6 



paexonnMoeTII nanaromero ny'!Ka, a nepeKoe · aaMenniiT8J1H, npneonHmlll! K paa

JlH'IHIO nponeTHbiX p8eeTOHHIIl! nnH Hel!TpoHoe, n8n8IOlUHX H8 o6paaeix non p83HbiMI 

yrnaMn (eM. pne. 2),. noaeonnn ny'lllle paanenHTh Me)l{ny eo6ol! aHo-

M8J1HH, 

Cne,L:tyeT o6paTIITb BHHMaHne H8 To, 'ITO np11 p860Te e n8naromnM ny'IKOM , 

.HM8!0lUHM 
0

68J1biJ!" eneKTp , IIHT6lpB8J1 nn1111 BOJ1H H8J!TpOHOB, y'laeTByiOlUIIX B 

neol!HoM, TpOJ!HoM n T.n. OTP8*6lHHII n nonanaromnx a neTeKTOp, eoo6we ro

eopH, M8Hbllle, '18M npH onHoKp8THOM p8eeeHHIIH, np11 neyKp8THOM · 0Tp8)1{8HHH 

paeeeHBBIOT TOJlbKO M03BII'!Hbi8 6J10KH, eOOTBeTeTB8HHO H8KJ10H8HHbiGl, n OSTOMy 

lllHpHHa 'sbrenaHnli" H no6aeo'!HbiX niiKoe a eneKTpe no epeMeHn nponeTa, K8K 

STO BHnHo II H3 pneyHKOB 3,4,5, M8Hbll18 lllllpHHbl OeHOBHb!X nHKOB, 

Mbr y6en11nneb a TOM, 'ITO MHoroKp8THoe 6psrroeeKoe OTpa*eHIIe 

M0)1{8T eyweeTB8HHO yeJlO)I{HSITb H8KOTOpbie pa60Tbl Ha MOHOKpHeT8J1J18X, Hanpii

Mep, .· neenenoeaHne eeHKoro pona· eeepxeTpyKTyp. no-enniiMOMy, MHoroKpaTHoe 

OTpa )l{eHIIe M0)1{8T OK838TbCSI BpenHblM npH nony'!eHHH MOHOXpOM8TH'I8eKIIX 

ny'IKOB 0Tp8)1{8HHeM OT MOHOKpHeT8J1J18, TaK KBK M8TOn Bp8M8HH nponeTa, KBK 

/8 9 10/ 
noKa38J1 6.6ypae ' ' , HaxonnT lllHpoKoe npnMeHeHIIe p neenenoeaHIIH Mo-

HOKpneT8nnoe, enenyeT npnHHMBTb eneunanbHbre Mepbr, 'IT06br na6e*8Tb MHo

roKpaTHbiX 0Tp8)1{811HJ! IIJ1H eoanaeaTb .yeJlOBHH, npn KOTOpblX OIIH B 118HM811bllleJ! 

eTeneHII· eK83biB810TeH 118 peayJ1bT8T8X, 

B 3BKJ1IO'!eHne no68BHM, 'ITO MlloroKpaTIIoe OTP8*ellne, eoaMO*Ho, 

OK8)K8TeH IIOJ183Hb!M B H8KOTOpblX eny'I8SIX, rianpHMep, MO)I{HO Op11811THpOB8Tb 

MOHOXpOMBTOp TBK, 'IT06bi npolleXonllllO 'BbienaHI!8° XBOeTa nonyqaeJ>fOrO IIHKB 

6naron8pH npeo6nanaHHIO paeeeSIIIIIH HeJ!TpOHOB 118 npyroJ! llJlOeKOeTII, np11 

STOM llOJ1Y'I88TeSI Y3KIIJ! (no BpeMeHH) MOHOXpOMBTH'IeeKHJ! ny'!OK 
1
o6eene'!IIB810lUIIJ! 

llY'Illlee p8apelllellne, B eyWHOeTH 1 TBKOJ! enyqaJ! npeneT8BJ18H 118 pile, 4, B . 

npn11unne B03MO*HO nono6p8Tb T8Ky10 reoMeTpnro paeeesmnH, 'IT06br yeTpaiiHTb 

HJ1H eymeeTB8HHO oena6l!Tb llHK, OeTaiOmHJ!eSI H enpaea OT' • BbienaHHH', 

AeTopbr 6naronapHT npo¢eeeopa 6.6ypae8 aa noneaHble o6ey*neHIIH 11 

npo¢eeeopa <P.n.Wan11po 38 6onbmoe BHHMaHne, 
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PHc. 1 Ccpepa 3aanb.oa a o6paTHoll peweTKe, .oaiOIUa!l reoMeTpH'Iecxoe npe.o
cTaaneHHe O.llHOBpeMeHHbiX 6psrrOBCKHX OTpameHHJl OT TO'IeK. h k I 
H IIKL. 
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PHc. 3 Hel!TpoHorpaMMa MctHOKpHcTanna 7n .ami cny'!aH, Kor.aa nnocKOCTb 
( 0002) y .aoaneTBOpHna ycnoBHIO Ep3rra ( (l =34 ° 40'), aonHoaoll BeKTOp na.aaJO-

pmx Hel!TpOHOB COC,T8Bn51n C nnOCKOCTbio (2110) yron OKOnO 2°20'; .HIDKH.SISI 

Hel!TpoHorpaMMa cHHTa npH KOMH8THOl! TeMnepaType, aepxHHSI-npH 830THoll. Ha 
Hel!TpOHOrpaMMe yK838Hbl lfll!leKCbl nnoCKOCTel!, yqaCTBYrOlllHX B MHOrOKp8Tl!OM 
pacce51Hlflf .anSI 3-ro lf 5-ro nopHL!KOB 0Tp8)!{eHHl! OT nnoCKOCTlf (0002). 
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P11c. 4 Hel!TpoHorpaMMa c 'oTpHuaTenbHblM KpblnoM' nnll MOHoKpllcTanna AI, 
ycTaHoaneHHoro Ha oTpa)l{eHHe OT nnocKOCTH ( 002) npH yrne 0 =18 °25' .-
YKa3aHbl HHJleKcbl nnocKocTell, 'able.llaiOmHx' nyqoK, OTpa)l{eHHblll OT 
ITITOCKOCTII (002), 
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PRe. 6 .!]RarpaMMa o6paTHOl! pellleTKH an~ nnoeKOeTII <-:2110) e yKaaaHHeM 
eeqeHRl! e¢ep 3sanbaa anSI paaH&Ix nopSiaKoB OTpa)l{eHRl!. np11 TpeTbeM 
nopSiaKe oTpa)l{eHHSI .yKaaaHo noseaeHRe e¢epbl 3sanbaa anSI KoHe'IHoro 
paapellleHIISI no yrny II BOnHOBOMy BeKTOpy, 

14 

I·· 

) 

\ 

l 

r 

~ 

l·2;3 

·a.} 

~) 

PRe. 7 CeqeHHSI e¢ep 3sanbaa B nnoeKOeTSIX (000 e ) ' nepenHaHKynSipHbiX K 
·nnoeKOeTH paeeeSIHHH (2110), YK83biBaiOlliiie TO'IKH o6paTHOl! pellleTKH, 
aaiOIUHe oaHOBpeMeHHble 6p3T'f'OBCK!Ie ~Tpa)l{eHHSI ( Ha pRe, TO'IKH• B 
eK06KaX) • .!]nSI HeHyneBbiX enoes YK838Hbl TOnbKO TO'IKII, aaiO,!;lHe ·. 
OaHOBpeMeHHble OTp8)1{eHHSI, npoeKUHSI BOnHOBOf'O BeKTOpa ko Ha 
Hynesoll enoll, .KaK BHaHO Ha 3T~M eeqeHIIH, eOeTaBnSieT yron 2°2Cf. 
e BeKTOpOM 06paTHOl! pellleTKH r Olio , 38lliTp1IXOBaHHble nosepxHOeTII 
ITOK83biBaiOT a#eKT KOHe'IHOro Pa3pellleHHSI anSI MHOf'OKp8THOf'O OaHo
apeMeHHOf'O·paeCeSIHHSI, 
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