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§1. Bo3MO~HOCTH 1 CBH38HHhle c HanHqHeM y HeATpoHa 

MarHHTHOrO MOM8HT8 

B H3BecTHbiX 3KcrrepHMeHTax c OTKnoHeHHeM rron51pH30B8HHbiX HelfTpoH-

Hb!X ITy'IKOB B HeOUHOpOUHOM M8rHHTHOM none 6bin0 110K838H0 0 B 'l8CTHO-

CTH/1/, 'ITO H HerronSipH30B8HHbiH HeHTpOHHbiH rry'IOK rrocne 11pOXOlKUeHH5I 

rreprreHnHKynHpHoro K ocH rryqKa MarHHTHoro rronSI c 6onhWHM rpanHeHTOM 

Toro lKe HnH rrpOTHBOITOITOlKHOrO non~ HarrpaBneHH5I HMeeT 'leTKYID TeHneH-

UH~ K pa3neneHH~ H8 AB8 rry'IK8, ITpH ITOITHOM rrpocTpaHCTBeHHOM pa3neneHHH 

B K8lKUOM H3 rrocnenHHX ITy'IKOB HeHTpOHhl 6ynyT, O'leBHAHO, 1101151pH30B8Hhl 

B npoTHBorronolKHbiX HarrpaBneHH51X, TaKyiO ycTaHOBKY, cnenoBaTenbHo, MOlKHO 

HCITOnb30B8Tb nn51 ITOn51pH38UHH MenneHHbiX Hel!TpOHQB, 

0nH8KO, ecnH BHeCTH orrpeneneHHbie ynyqrneHH5I B OITTH'leCKHe CBOHCTB8 

M8rHHT8, cerrapHpyiOWero HCXOUHbil! Herron51pH30B8HHbiH ITY'IOK H8 AB8 ITOn51pH-

30B8HHbiX, TO MOlKHO ITO 8HanorH'IHOH CXeMe rronyqHTb He TOnhKO IIOI15IpH30-

B8HHbie, HO T8KlKe 110 060HM H811p8BI1eHH5IM CtPOKYCHpOB8HHbie H rrpOCTpaH-

CTBeHHO yrropSIUO'leHHbie ITO 3HeprH51M Heti:TpOHb!, iln51 3TOrO HYlKHO BOCITOITh-

30B8TbC51 OTKnOH51IDIJIHM M8rHHTOM ( pHC, 1) B BHne 'l8CTH H3BeCTHOrO WeCTH ---. 
rroniOCHHKa/ 2-3/, rrpennolKeHHoro cl>pHn6yproM H ITayneM/ 2/ H cl>aparo/6/ nnH 

!floKyCHpOBKH MOneKyn5IpHbiX . H ·HeHTpOHHbiX ITY'IKOB. 

B TaKoM MarHHTe, KaK H3BeCTH01 

( 1) 

A"' const • 

IToTeHuHanhH851 3HeprH51 Hel!TpoHa U B none ecTb 
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2 
U"'"!:_ILH = "!:_AILr , (r2 =x2+y 2), ( 2) 

T,K, B03MO)KHbl T011bKO .[(Be rrpoeKURR ero MarHRTHOrO MOMeHTa /J. HB Ha-

rrpaB11eHRe BeKTOpa HaiTp51)KeHHOCTR MarHRTHOrO fl01151 H • Ec11R RCXO.[(HbiH 

1rry'IOK He fl01151pR30B8H 0 TO .[(1151 ITOI10BRHbl HeHTpOHOB, BOille.QlllHX B pa6o'ly!O 

0611aCTb MarHRTa, 6y.QeT cyweCTBOBaTb B Haqa11e KOOp.QRHaT (pRC , 1) MRHR -

MYM ITOTeHURal1bHOH 8HeprRR U, a .[(1151 apyrol1: fl0110BRHbl HeWTpOHOB, C rrpo-

TRBOITOI10)KHhlM H8ITp8BI1eHReM CITRHa, B Haqane KOOp.QHHaT 6yABT MBKCRMyMU. 

YpaBHeHR51 rrorrepeqHoro ABR)KeHR51 Hei1TpoHoB B rrone MarHRTa 6yayT 

d p X 

d t 

aH 
.;P.~·:;2Ap.x 

d P y an 
-d-~-- - + P. _a_r __ ... .; 2 A P. r 

(3) 

'\ OTKy.Qa cneaye T, qTO ITOllOBRHa Hei1:Tp0HOB llCllb!TBBT B MarHRTB ABOJ1:HyJO cjloKy -

' ti CRpOBKY (ITO x R ITO y ), a apyra51 ITOllOBRHa - .QBOHHY!O .QecpoKyCRpOBKy, 

~· • . , lln51 Toro, qTo6br ccpoKycRpoBaHHbie Hel1:TpOHhi oKa3anRCb rromrpR30BaH-

~J 

v' 
'r' 

• 

Hb!MR , He06XO.[(RM0 0 qTo6bi HarrpaBneHR8 BeKTOpa H B Bbi6paHHOH pa6o-

qelf o6naCTR Mano OTnRqanOCb 1 HarrpRMep, OT HarrpaBneHR51 OCR Ox • MO)KHO 

ITOKa38Tb 0 qTO B MHOr'OllOll!OCHRKB reoMeTpRqeCKRMR MeCTaMR ToqeK paBHOr'O 

H8KllOHa BeKTOpa H K OCR Ox 51Bll51!0TC51 rrp51Mb!B 0 ITpOXO.QillllRe qepe3 Haqa

no KOOp.QRH8T, 0pR 8 TOM nerKO BR.QBTb, HarrpRMep, 'ITO qaCTb ITOllHOr'O CeK 

TOpa B MarHRTe (pRe. 1) c yrnoM pacTBopa 0,433 T <;::oaep)KRT ToqKR, B _.....-_ 
KOTOpb!X cos ( H , Ox ) ~ 0,9 • 3To 3HaqRT, 'ITO .Qll51 ITOll51pR3aURR Hei1:Tp0-

HOB C ycrrexoM MO)KHO RCITOllb30BaTb 6o11ee 40% 3a30pa 8 TOrO MarHRT8, 

3arrRChlB851 perneHRB (3) C ITOMOillb!O MaTpRqHOr'O cpopMallll3Ma ll ll3BBCT 

Hb!M CITOC060M yqHTb!Ba51 .QBR)KeHRe Hel1:TpOHOB B CB060.QHOM ITpOCTpaHCTBe 

.[(0 R ITOCI1e p8CIT0110)KeHR51 MarHRTa ( CM, pRC o 2) 1 MO)KHO H8HTR, 'ITO 

4 

Pwc. 1. 

~ 

0 ............---

PRc, 2. 
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P nc , l, 

Pnc. 2. 
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/ 3/ 
f ~ k n cos k f + sin k 

r n e 
k ( k n sin k f -cos k 

2 
k .3.!.1:.. 

w 
(4) 

W - KHHeTH~ecKaH aHeprHH He i1TpoHa. H3 (4) cnenyeT, ~To p a ccTOHHHe 

~OKyca HeHTpOHOB OT HCTO~HHK8 OAH03H8~HO onpenenHeTCH HX 9HeprHei1, qTo 

MO.eT 6hlTb HCnOnb30B8HO nnH OT6opa HeifTpOHOB C 38A8HHhlM pa36pOCOM 

no 9HeprHHM. 

Koa~~HuHeHT nHHei1Horo yBenH~eHHH H3o6pa•eHHH no cpaBHeHH~ c 

06'beKTOM 08BeH 

axk 

ax 0 cos k f - kn sin k f 

(5) 

YnBoeHH biH KBanpaT 3TOrO K03~HUHeHTa, O~eBHAHO, yKa3biBaeT, BO CKOnbKO 

pa3 B ¢ oK y ce nonHpH30B8HHb!X HeHTpOHOB 3anaHHOH 3HeprHH HX nnoTHOCTb 

MeH& We, q eM nnOTHOCTb HenonHpH30B8HHhlX HeifTpOHOB B OTBepCTHH HCXOA

HOrO KOnnHMa TOpa ( y HCTO~HHKa) • 
1 a w 

JlpHBeneM e me Bhrpa • eHHe nnH BenHqHH bi w ~. o6paTHoi1 pa3pewe-

HH~ CH CTe Mbl no 3H e prHH 

aw 2 k ( n k sin k f - cos I< f ) 
2 

( 6) 
w ~ = 2 2 

• k k f 0+k 2 n 2 ) + [Hnsinkf +(k n -1) cosH] sinkf 

K a K noKa3wBa~T oueHKH no (6), npH pea n&Hwx napa MeTpax ycTa HOBKH p a 3-

p e weHH e CH CTe Mbl no 9HeprHHM BeCbMa Bb!COKOe, OAHa KO TO 06CTOHTenbCTBO, . _.. y 1 ~· •-.. 

qTO Ha KnOH Tpa eKTOpH H He HTpOHOB K OCH Oz Bcerna BeC&M a Man, npHBOAHT 

K B03MO.HOCTH ~aKTH~ecKoro xopowero pa3peweHHH npH Manoi1 c BeTocHne 

YCT8 HO BKHo 

0TMe THM eme o nHy none 3HYID o c o 6eHHOCTb TaKoro cnoco6a nonHpH3 a

UH H H MOHO XpO M8 TH3aUH H HeHT pO HO B 1 KOTO p a H COCTOHT B TO M, qTo B n pHH -

UHne CyiiieC T ByeT B0 3MO.HOC Tb y CTpaHeHHH ¢ oH a y -ny~eif , 6 bi CTpb !X 

6 

I! 

HeHTpOHOB H npy rOH paAH8UHH, pacnpoCTp8HH~IIIeHCH npHMOnl 

TO~HHK8 H HCXOAHOrO KOnnHM8TOpa, OCHOB8HH8H H8 KpHBOnHJ 

Tp89KTOpHH MenneHHhlX HeHT p OHOB B CHCTeMe. 

Pa6 oTa TaKoi1 y cTaHOBKH noTpe6yeT ~opBaKyyMa B KaHa. 

pOHOBo 

§2. Mcrronh3oBaHHe rpaBHTauHH H cosMecTHoro 

Ae't\cT8Rf\ ee C MaT'IU!'l'HQlM 11011QM 

JV\8KCHM8nbHO B03MO.Hblfl npHpOCT KHH9TH~eCKOfl 9Heprl 

rpaBHT8UHOHHOM none 3eMnH, COOTB9TCTBY~IIIHH 2 KOCMH~eC J 

COCT8BnHeT nHWb 0,65 3B. TeM He MeHee, na•e Te HH~TO•J 

9HeprHH B none TH.eCTH 3eMnH , KOTOpb!e B03MO.Hbl B na6opc 

BHHX ( "' 10-7 3B), ycneWHO HCnOnb3Y~TCH nnH HeifTpOHOOnTR: 

TaK, Mai1ep-fleH6HHu/4/ npenno•Hn Bocnonh30B8ThCH rp 

noneM 3eMnH nnH co3naHHH nponopuHoHanhHOCTH yrnoB naneE 

H8 ropH30HTanbHYID noBepxHOCTb 3epKana HX o6paTHOH CKOpOC' 

TaTe nony~eHa/5/ npeBOCXOAH8H TO~HOCTb npH H3MepeHHH KOrE 

paCC9HHHH MenneHHbiX HeifTpOHOB. JlpaBna, nng peanH38UHH 9TO 

aaeMoro MeTona rpaBHT8UHOHHoro pe~paKToMeTpa, noTpe6oBanl 

6a3a 100 M H •HnKoe 3epKano pa3MepoM 80 x 80 eM . 

flerKO f!OK838Tb 0 ~TO HeOAHOpOAHOe M8rHR:THOe none C 

rpanHeHTOM 

G = 170 9/CM 
3K'El. 

npH BepTHK8nbHOM HanpaBneHHH BeKTOpOB H H G ypaBHOBE 

poH B none THroTeHHH 3eMnH, ecnH ero npoeKUHH MarHHTHorc 

BepTHK8nb HMeeT COOTBeTCTBy~IIIHH 3H8K. HeHTpOH •e C npoeR 

3H8K8 6yneT npHTHrHB8TbCH K 3eMne C YABOeHHOH CHnOH TH.eC' 

CymecTBeHHO OTMeTHTb, ~TO na•e 6e3 HCnonb30B8HHH C 

IIIHX MarHHTOB B H8CTOHIIIee BpeMH MO-HO 6e3 Tpyna C03A8Tb 

MarHHTHOe none C nOCTOHHHbiM rpanHeHTOM, KOTOpb!H H8 OAHH I 

nopHnKoB npeBocxonHT G aKB. B cny~ae, HanpHMep, ecnH G 

BepTHK8nbH b!H pa3Mep 3830pa MO.eT COCT8BHTb 12 CM. B 3 1 

7 



He~TpOHOB H Apyro~ p8AH8UHH 0 pacrrpOCTp8HHIDIDe~CH ITpHMOnHHe~HO OT HC

TOqHHK8 H HCXOAHOrO KOnnMMaTopa, OCHOB8HH8H Ha KpMBOnHHe~HOCTM BCeX 

TpaeKTOpH~ MeaneHHhlX He~TpOHOB B CHCTeMe. 

Pa6oTa TaKo~ ycTaHOBKH rroTpe6yeT ¢opBaKyyMa B KaHanax anH He~T-

pOHOBo 

§2. Hcrronh30B8HHe rpaBHT8UHH H coBMeCTHoro 

MaKCHM8nhHO B03MO.HhlR rrpHpOCT KHHeTHqeCKOR BHeprHH HeRTpOHa B 

rpaBHT8UHOHHOM rrone 3eMnH, COOTBeTCTBYIDlliH~ 2 KOCMHqecKO~ CKOpOCTM, 

COCTaBnHeT nHlllb 0,85 BB. TeM He MeHee, aa•e Te HHqTO.Hb!e rrpHpOCTbl 

BHeprHH B rrone TH.eCTH 3eMnH, KOTOpbie B03MO.Hbl B na6opaTOpHbiX ycno

BHHX ( "' 10-7 BB), ycrrelllHO HCITOnh3yiDTCH AnH He~TpOHOOITTHqecKHX uene~. 

TaK, Ma~ep-ne~6HHu/4/ rrpeano•Hn Bocrron&3oBaThCH rpaBHTaUHOHHhiM 

rroneM 3eMnH AnH C03A8HHH rrporropUHOHanbHOCTH yrnoB rraaeHHH He~TpOHOB 

Ha ropH30HT8nhHYID ITOBepXHOCTh 3epKana HX o6paTHO~ CKOpOCTH. B pe3ynh

TaTe rronyqeHa/5/ rrpeBOCXOAH8H TOqHOCTh rrpH H3MepeHHH KorepeHTHbiX AnHH 

pacce51HHH MeaneHHbiX He~TpOHOBo f1paBAa, AnH peanH38UHH BToro, TaK H83bi

BaeMoro MeToaa rpaBHTauHOHHoro pe¢paKTOMeTpa, rroTpe6oBanHch rrponeTHaH 

6a3a JOQ M H •HAKOe 3epKano p83MepoM 80 X 80 CMo 

nerKO ITOK838Th, qTo HeOAHOpOAHOe MarHHTHOe rrone C ITOCTOHHHhiM 

rpaaHeHTOM 

G = 170 e/cM ( 7) 

rrpH BepTHK8nhHOM HarrpaBneHHH BeKTOpOB H G ypaBHOBelllHBaeT He~T-

pOH B rrone THroTeHHH 3eMnH, ecnH ero rrpoeKUMH MarHHTHOrO MOMeHTa H8 

BepTHK8nh HMeeT COOTBeTCTBYIDlliHH 3H8K. HelfTpOH •e C rrpoeKuHelf Apyroro 

3H8K8 6yaeT rrpHTHrHB8TbCH K 3eMne C YABOeHHOH CHnOH TH.eCTH. 

CymecTBeHHO OTMeTMTh, qTO aa•e 6e3 HCITOnh30B8HHH CBepxrrpOBOAH

lliHX MarHHTOB B H8CTOHIDee BpeMH MO-HO 6e3 Tpyaa C03A8Th HeOAHOpOAHOe 

MarHHTHOe rrone C ITOCTOHHHbiM rpaaHeHTOM, KOTOpblH Ha OAHH HnH HeCKOnbKO 

rropHAKOB rrpeBoCXOAHT G SKB. B cnyqae, HarrpHMep, ecnH G 10 G SKB.• 

BepTHKanbHhlH pa3Mep 3830pa MO.eT COCT8BHTb 12 CM. B 3830pe TBKoro 
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M8rHHT8 (pHC, 3) HeATpOHhl, KOTOphle OllHOBpeMeHHO npHTRrHB8IDTCR K 3eMne 

M8rHHTHbiM 11 rp8BHT8UHOHHbiM nonRMH, 6ynyT HMeTb ycxopeHHe .. llg. A npH

pocT HX 8HeprHH npH n8aeHHH H8 rny6HHY 12 CM B none T8KOrO MarHHT8 

C ropH30HT8 nhHOA OCbiD OK8*eTCR T8KHM *e, KBK B cny~8e n 8 aeHHR H8 rny-

6 HHY "' 130 CM B OllHOM none TRrOTeHHR, T8KHM o6p830M 1 npHMeHeHHe M a rHHT

Ho-rpaBHT8UHOHHOrO pe¢paKTOMeTp8 n03BOnHnO 6b! 6onee ~eM H8 nopRllOK 

yMeHbillHTb ero reoMeTpH~eCKHe p83Mepw no ep8BHeHHID e r p8BHT8UHOHHhlM, 

Ewe onHHM npeHMywecTBOM 6bina 6bi npH STOM B03MO*HOCTh u ex y ccTBeHHoro 

perynHpOB8HHR eHnbl npHTR*eHHR, ~TO eymeeTBeHHO paewH p HnO 6bl 8¢¢ex

THBHOeTb yeT8HOBKH, KpoMe 8TOro, Bee HeATpOHbi, n8U8IDillHe H8 3epK8nO, 

HMenH 6w ODHY H TY *e npoeKUHID MarHHTHoro MOMeHT8 Ha BBpTHKanhHYID 

OCb, 

KoH¢Hryp8UHR noniDCOB eOOTBeTeTByiDmero M8rHHT8 0 npeaeTaBnRIDill8R 

co6oA OllHH KBaap8HT WHpOKO H3BeeTHOrO ~eTbipexnoniDCHHK8 0 U8H8 H8 pHC, 3, 

He cnenyeT nyM8Th, ~To B03MO*HoeTH M8rHHTHo-rpaBHTauHoHnoro pe¢paxTo

MeTp8 orp8HH~eHhl no npH~HHe KOHe~HOA BenH~HHhl 3 830pa MarHHTa, Ha ea-

P11c, 3 . 

8 

MOM aene M8rHHT MO*HO ceKUHOHHpOB8Tb 0 H K8*DYID nocneny 

30HT8nhHYID eeKUHID yeT8H8BnHB8Tb nc BhleOTe, HH*e npenwny 

cny~ae MO*HO 8KBHB8neHTHbiA DH8n830H nepen8DOB BbieOT 1 HCn 

B pa6oTax151, p8eWHpHTh H8 nopRDOK H 6onee, B ee !jlopMynw 

HHU8 npH 8TOM OCT8HYTCR aeACTBHTenbHblMH 0 ecnH B HHX g 

G 
g(l+ -- ). 

G 8 KB. 

JlpyrHM npHMepoM, HnniDeTpHpyiDillHM 8¢¢eKTHBHOeTb ODH 

HCnOnh3 0B8Hl!R rp8BHT8 UHOHHOrO H H e OU HO p ODHOrO M 8rHHTHOrO I 

en y*HTb npo6neM8 OTaeneHHH ny~KOB rHl10TeTH~eeKHX ~8eTHU 

113 ~ATHOrO K OnH~eeTBa He ATpOHO B 1 O T H eftTpOHH hl X ny~KOB. C 

MO * HO npony CTHTb XOpOWO KOnnH MH p OB 8 HH biA ny~OK n e XO/lHb!X HB 

HhlX HeATp OHO B 1 B KOTOpOM n pen n onar8eTe H n p H e yTCTBH e M B A n e 

C 'IeTHb!M ~HCnOM HE=ftTpOHOB 1 'lepe3 M 8 rHHT e noeTORHHb!M rJ 

( pHC, 3) 0 B KOTOpOM BeKTOpbl H H G ropH30HT8nhHhi. BBH. 

M8rHHTHhlA MOMe HT 'I8C THU 1 eOCT8BneHH W X 113 'I6THOrO ~Hen8 HB 

BeH HyniD, H8 60nhlliOM p8CCTOHHHH L OT M8rHHT8 enea ny~KE 

UHK y nRpHOA K H8np8BneHHID ero p8enpoeTp8HeHHH nnoeKoeTH 

eo6oA TpH n e p e ceK8IDillHeeH Ha ropH30HT8nhHOA OeH HeXOllHOr 

noeKH , JlBe H8KnOHHhle nonOCKH e yrnOM H8KnOH8 ~ 

fL G E 
~ = arc tg 2 M g L 

M - Mace a HeATpOH8, E - AnHH8 M8rHHT8) 6ynyT eneAoM r 

Hb!X HeATpOHOB 1 TOr/18 K8K BepTHK8nbH8H 3 nonoeK8 6y11eT enet 

IDillHX M8rHHTHOrO M OMeHT8 ~aeTHU , q8eTHUhl e 38118HHOA 8HB 

nponeT8Tb H8 3 8118HHOM paeeTORHHH OT OeH HeXOUHOrO ny~K8 , 

B aaxniD'Ie H H e Hexp eHHe 6n8ron8piD ~.n.lli8nnpo 38 nona 

Tepee x p86oTe. 
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MOM aene MBT'HHT MO:>KHO c e KUHOHHpOB8Tb 0 H K8:>KLIY!O rrocneayJOIUY!O ropH -

3 0HT8nbHY!O ceKUHJO ycTaHaBnHBBTb rrc BbiCoTe , HH:>Ke rrpenbiLIYIUeJ:i , B aT.oM 

cnyqae MO:>KHO 9KBHBaneHTHhlA LIH8IT830H rrepeii8LIOB BhlCOT, HCITOnb30B8HHhlH 

B pa6oTax15/, pacmRpHTb Ha rrop51LIOK H 6onee. Bee <jlopMynhi MaAep-neA6 -

HRua IIpH 9 TOM OCT8 HYTC51 aeACTBHTenbHblMH 0 ecnH B HHX g 38MeHHTb Ha 

G 
g(l + -- ). 

G 9KB . 

ll pyrHM IIpRMepoM, RnnJOCTpRpyJOIUHM a<jl<jleKTHBHOCTb OLIHOBpe MeHHOT'O 

HCITOnb30B8HH51 rpaBHT8UHOHHOT'O H HeOLIHOPOLIHOT'O M8 T'HHTHOT'O rroneA , MO:>KeT 

CITY:>KH Tb rrpo6neMa OTL!eneHH51 rryqKQB T'MITOTeTRqecKHX qacTH U, COC T051lllHX 

H3 qiTHOT'O KOnHqec TBa HeATpOHO B 0 OT HeRTpOHHhlX rryqKQB, C 9TOA uenb!O 

MO:>KHO rrpoiTyCTHTb XOpOWO KOnnHMHpOB8HHbiM rryqoK 11CXOLIHbiX HGITOIT51pH30 B8 H

HhlX HeATpOHOB 0 B KOTOpOM rrpearronaraeTC51 rrpHCyTCTBHe MBLIITeHHW X qaCTHU 

C qeTHbiM qacnoM H8MTpOHOB 0 qepe3 M8T'HHT C ITOCT051HHblM T'P8Lll1eHTOM G 

(pH C. 3), B KOTOpOM BeK TOpb! !I H G rop1130HTanbH w . BBHLIY Toro, qTo 

M8T'HH THhlH MOMeHT qaCTHU, COC T8BneHUWX 113 q0THOT'O qacna Hei1TpOHOB 0 pa-

BeH HYITJO, H8 60ITblllOM paCCT051HHH L oT MarnHTa cnea rryqKa Ha rreprreH-

LIHKyn51pHo A K HarrpasneHHJO ero pacrrpocTpaHeHH51 rrnocKocTH rrpeacTBBI1T 

C060i1 TpH rrepeceK8!0!llHeC51 Ha T' OpH30HTBnbHOil OCH HCXOLIHOT'O rryqKa ITO-

nOCKH, ll Be HBKnOHHhle ITOnOCKH C yrnoM HBKnOHB ~ 

1'- G £ 
~ "' arctg 2 

MgL 

M - Macca HeATpoHa, £ - nnuna MarHRTa) 6yayT c nenoM rro n 51pH30BaH

HbiX Hei1TpOHOB 0 TOT'LIB KBK BepTHK 8 nbH851 3 ITOnOCKB 6yaeT C neaoM He HMe 

!OIUHX MBT'HHTHOT'O MOMe HT8 qaCTHU , YaCTHUhl C 38Ll8HHOA 9HeprHeA 6yayT 

rrpone TBTb HB 38L!8 HHOM paCC T051HHH OT OCH HCXOLIHOT'O rryqKa , 

8 38KnJOqeHHe MCKpeuHe 6naroaap10 ¢,n,WarrRpo 38 ITOL!Llep:>KKY H HH 

Tepec K pa6oTe. 
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