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1. BBEilEH~E 

3apfl}l(eHHble 48CTI-H.I,bl - npOTOHbl, \.10Hbl - B cpaBHeH\.11-1 C peHTre

HOBCKHM H3ny4eHHeM noasonR~T npoBOAt.1Tb paAHorpa$H4eCKoe o6cne

AOB8Ht.1e 6Hoo6ceKTOB np1o1 cy~ecTeeHHo MeHbWHX ,Qoaax o6ny4eH\.1R. 

np1o1 3TOM pe3yJ1bT8Tbl aHa.n\1138 TOHKOH 8H8TOM\.14eCKOi4 CTPyKTYPbl 

6onee HH$OpMaTHBHbl. ~CCJ1e,QOB8H\.1R B 3TOM HanpaB.neH\.1\.1 npoBOARTCR 

B H8CTOR~ee epeMR BO MHOr\.1X $t.13\.14eCK\.1X ~eHTpax, pacnonara~~HX 

HH3K03Hep reT\.1l.leCKHMH BbiBe,QeHHbiM\.1 ,ny4K8M\11 MHOr038PRAHbiX !f10HOB/ll. 

npH npOXOH<AeHl-H1 38pR}I(eHHOti 48CTH~bl 1.1epe3 eew,eCTBO npOHCXO

At.1T nocTeneHHOe yMeHbWeHHe 3HeprHH \.13-38 HOH\.138~\.10HHOrO TOp

MO}I(eHHR Ha aTOMax aew.ecTaa. T04Hoe H3MepeHHe ocTaT04Horo npo-

6era /onpe,QeneHHe T04KH OCTaHOBKH/ \.111\.1 OCTaT04HOti 3Hepr~~ A8eT 

~H¢l0PM8lt~IO 06 ~HTerpaJlbHOl=i n!lOTHOCT~ Bell\eCTBa no nyn1 48CT~Ubl. 

Be.n~4~Ha ocTaT04Horo npo6era /3Hepr~~/ MOH03HepreT~4eCK~x 4ac

T~Lt ~MeeT CTaTHCT~4eCK~e ¢l11YKTY8lt~ill - T8K H83bJBaeMbll=i CTparr

~Hr /3HepreTH4ecK~H cTparrn~Hr/. Ha.nH4111e cTparr.nHHra o6ycnoa

JlHBaeT OnpeAeneHH~e Tpe60B8H!II~ K 3Kcnep~MeHT8JlbHOl=i yCT8HOBKe 

Afl~ AOCT!IImeHHR 4yBCTB!IITenbHOCTH, npHCYll\eH MeTOAY. UenbiO AaHHOH 

pa60Tbl ~BJ.1!10Cb C03A8HJ.1e MOAeil~PYIOilteH nporpaMMbl J.1 npOBeAeH!IIe 

C ee OOMOW,biO OOT~M~3a~~J.1 CIIICTeMbl o6pa6oTKJ.1 ~H¢lopMaU.~~ ~ 3Kcne

p~MeHTaJlbHOH ycTaHOBK~ A!l~ paA~Orpa¢lJ.1~ Ha ny4Ke 8Jlb¢a-4aCTJ.1U. 

Tpe6oaaHJ.1R K MOAe!l~PY!Oll\e~ nporpaMMe 6~n~ cneAYIOW.J.1MJ.1: yH~Bep

canbHOCTb no OTHOWeH~IO K M8Tep!lla!laM, ~3 KOTOP~X nOArOTOB!leHbl 

MOAY!lJ.1 ycTaHOBKJ.1, B03MOmHocTb aapb!llpoaaTb KO!l~4eCTBO aell\ecTaa 

Ha nyTJ.1 ny4Ka; rH6KOCTb; npOCTOT8 HCnOJlb30B8H~~; B~COK8R CKO

pOCTb c4eTa; paLt~OHa!lbHOe ~cnonbaoaaHJ.~~e sanOMJ.1H810ll\HX ycTpoHcTa. 

2. On~CAHHE METOilA 

Cyll\HOcTb MOAenHpyeMOro npo~..tecca saKnl04aeTCR a cneAYIOilteM. 

ny40K MOH03HepreT~4eCK~X anb~8-48CTHLt npOXOA~T 4epe3 Ha60p 

OAHOPOAHbiX CpeA, 3aKaH4HB8JOW.Hl=iCR AeTeKTOpOM OCTaHOBK~ 12/ CxeMa 

3KCnepHMeHTanbHOl:i YCT8HOBKH, npeACT8BJleHH·aR a BHAe Ha60pa 

cpeA, noKasaHa Ha puc.l. 
00A cpeAHeH AflHHOH npo6era noHHMaeTCR BeJlH4HH8 

R ~ j x W (E. x) dX , 
0 

/1/ 
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FUc.l. CxeMa 3KcnepvtMeHTanbHoH ycTaHOBK~ Afl~ HOHHO~ 
paAHOrpa¢HH, npeACTasneHHa.R B B~<'~Ae Ha6opa OAHOPOAHbiX 
CPeA. 1,3,5,7,9, 11 - MeAb, 2,6, 10- BOilb$paM, 4,8, 
12,18,20 - B03AYX, 14, 15,19- oprcTeKno, 13- amOMH
HHH, 16- OprcTeKno HilH B03AYX, 17 - BOAa. 

3ap.R>KeHHble 1.1acn14b1, npoxoAfl 4epea setqeCTBO, TeP.RIOT 3HeprHIO 
6naroAaps:t: 

1/ nOTeP.RM Ha HOHH3at.tHIO H B036Y>KAeHHe 3IleKTpOHH~X 060J104eK 
aTOMOB cpeAbl; 

2/ nonRPH3B4HH aTOMOB; 
3/ P8AH84110HHb!M noTePHM; 
4/ RAepHOMy TOpMO>KeHHIO H nepe3apRAKe. 
npH KHHeTH4eCKOH 3HeprHH AO 1 r38 noTepH 3HeprHH onpeAenR

IOTCR rnaBHbiM o6pa30M nepBb!M npot.teCCOM, 8e.m14HHa HOHH38LlJ.10HHbiX 
noTepb dE/dX 1.1acn14 c KHHen11.1ecKoH 3HePnteH 6onee 1 M38 
onpeAenReTcR no ¢opMyne 6eTe. TaKHM o6paaoM, AnR 4acT~~ c Ha-
4a!lbHo11 3Hepr~el1 E 0 cpeAHRR aem14~Ha npo5era onpeAenReTcR 
KaK 

/2/ 

KaK 6btno y>Ke cKaaaHo, cTaT~cT~4eCK~e ¢lnyKTya~~H a noTepRx 
3HeprHH aapR>KeHH~X 4aCTH~ npHBOART K pa36pocaM AJlVIH npo6eroe, pacnpeAeJleH~e KOTOp~X MO>KHO C4HTaTb rayCCOBbiM lSI. 06o3Ha4HM 
4epe3 a CTaHAaPTHOe OTKJlOHeHHe A11HH npo6eroa. 8enH4HHa a/R 
cna60 aaBHCHT OT Z cpeA~ H AnR npOTOHOB C 3HeprHRMH 87500 M38 
npHHHMaeT a·Ha4eHHR a npeAenax 1 , 9+ 1 , 1% /a B03Ayxe/. BenH4HHa a/R AflR 4aCTH~ C MaCCOJ-1 M MO>KeT 6~Tb npeACTaeneHa/4/ B BHAe 

/3/ 

rAe me- Macca 3JleKTJ?OHa. TaKHM o6paaoM, A11R 4acTH~ c Ha4anb
HOI1 3HeprHeJ.1E0 , ABH>KY~HXCR B OAHOPOAH~X cpeAaX, MO~HO MOAeJlH
poBaTb T04KY OCTaHOBK~, 11CnOJ1b3YR Bb!pa}!{eH~R /2/ 11 /3/ · A.nR 
noBbtWeHJ.1R cKopOCTH C4eTa J.1cnonb3YIOTCR aHa4eHHR aeJ1~4HH R (E0 ) 
H3 pa5oT13,5I.MoAen~poaaHHe npo~ecca npoxO>KAeHHR 4aCTH~ 4epea 
Be~eCTBO OCy~eCTBJlReTCR C y4eTOM ~HAHB~AYaJlbH~X xapaKTepHCT11K 
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'~ 
CPeA ~ HCXOAH~X reOMeTpH4eCKHX H KHHeMaTH4eCKHX napaMeTpOB 

C06~THR. 3HaR 3Ha4eHHe HCXOAHO~ 3HeprHH ny4Ka 4BCTH~, no 38BH-

CHMOCTI-t R (E) Ailfl KOHKPeTHOH cpeAbl HaXOAHM BeJH-1\..IHHY cpeAHeall 

3~eprHH 48CTHU Ha BbiXOAe H3 cpeAbl H, HCnonb3YR pesynbTBTbl pa-

60Tbi/G( onpeAenReM 3Ha4eHHe aE. B pa6oTe 161 AaeTCR 3Ha4eHHe 

3HepreTH4eCKOrO CTparrnHHra HepenRTHBHCTCKHX 4aCTHU OpH 

3HepreTH4eCKHX nOTepRX, AOXOAR~HX AO 80% /a OTAenbHbiX cny4BRX 

H Bblwe/ OT HCXOAHOH KHHeTH4eCKOH 3HeprHH Eo.Bb14HCneHHR cnpa

BeAnHBbl AnR 3H84eHHH E 0 , AOCTHra~~HX 30% OT 3HeprHH MaCChi 

nOKOR 48CTHU, H He 38BHCRT OT BHA8 MaTepHana nornOTHTenR. 

B HaweM cny4ae KHHeTH4eCKaR 3HePrHR anb$a-4aCTHU - OKano 

800 MaB, 4TO COCTaBnReT -21% OT BenH4HHbl 3HeprHH OOKOA~ Ha 

puc.2 OOKa3aH~ 3aBHCHMOCTH Be11H4HH qi OT cpe,QHHX 3HepreTH-

4eCKHX OOTepb AJlR 8Ilb~a- 4aCTl1~, 381o<1MCTBOBaHHble lo<13 pa60T~ lSI. 

a 2 £ 4m m -2 

no oc~ OPA~HaT OTI10lKeHbl 3Ha"eH~R E E ·logi.Ji:l!,rAe ·-=M O+V'). 
Eo<Eo· ) < 

M - Macca 4aCTH~bl, £P- aHa4eHHe "- AJlR npoTOHoe, Uo=£E01I, 

I - noTeH~Han HOHH3a~HH. 
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Puc. 2. 3aBHCHMOCTb 8~E OT Bei1H4HHbl cpe,QHHX OOTePb 

3Heprt-tH. 

nony4eHHble napaMeTPbl E , aE Hcnonb3Y~TCR AnR· onpe,QeneHHR 

3Ha4eHHR 3HeprHt-t Ha BbiXOAe H3 cpe,Qbl a npe,QnonomeHHH rayccoeo-
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ro xapaKTepa pacnpeAeneHHR noTepb aHepr~~. YKaaaHHaR a~we 
npo~eAypa npoH3BOAHTCR nocneAOBaTenbHO AnR acex cpeA, Haxo
A~HXCR AD AeTeKTopa ocTaHOBK~. C HCnonbaoaaH~eM pacc4~TaH
Horo 3Ha4eH~R 3Hepr~~ Ha B~XOAe no MOAenHpyeTCR Z -KOOPA~HaTa 
T04K~ OCTaHOBK~. B madfl.l np~BeAeH~ napaMeTp~ HeKOTOp~X Ma- • 
TepHanos, ~cnonbayeM~e np~ pac4eTax. 

Ta&zu11a 1 

Be~qecTso I p 

/3B/ /r/cM 3/ L /eM 

H 18,7 
c 78 
0 1 0 1 
AI 163 2,70 8·,9 
Fe 273 7,87 1. 76 
Cu 314 8,96 1 • 43 w 19,3 0,35 H20 72.08. 1 • 0 36,1 

OprcTeK.no 68. 15* 1 • 18 34,5 
CsHs02 

B03AYX 85* 1,205x10-3 30050 

3. nPOrPAMMHAR PEA~H3A~H~ 
MoAen~py~~aR nporpaMMa C03AaHa AflR ycTaHOBK~ 121 no npose

AeHH~ paA~Orpa$~4eCK~X HccneAOBaH~~ Ha ny4Ke HOHOB renHR C 3Hep
rHe~ OKano 200 M3B/HyKnoH. YcTaHOBKa coAep>KHT CLtHH-THJlllRLtHOH-
H~e C4eT4HKH; ABYXKOOPAHHaTH~e nponopt.tHOH8JlbH~e KaMep~ /nKl 7 7nK3/f MOAYJlb H3 npOnOPLtHOHaJlbHbiX KaMep AJ1R onpeAeileHHfl T04KH 
OCTaHOBKH 4aCTHLt - AeTeKTOP OCTaHOBKH /~0/; Ha6op nnaCTHH H3 
oprcTeKna, HCnOnbayeM~X B Ka4eCTBe n0r.nOTHTeJ1Rj 60KC C BOAC~ 
AJ'lR pa3Mel!leHHR HCCJ1eAyeMOro o6'heKTa. KaTOAbl nKl+ nK3 HaMOTaHbl 
MeAHOH npOBOJlOKO~ AHaMeTpOM 0,1 MM C warOM 2 MM, aHOAbl ecex 
KaMep - 30J104eHOH BOJlb~paMOBOH nposOJlOKOH AHaMeTpoM 0,02 MM 

*3Ha4eHHe noTeHt.tHana HOHH3at.tHH onpeAenRnOCb no ¢opMyne 
In!= l:fi!nTi, rAe fi=niZi/l:niZi I ni- 4HCJ10 aToMOB 
B 1 cM 3 KamAOro H3 3JleMeHTOB/. 

. . 
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Tal5.r!ta1a 2 

Kmo\.leaoe cnoao 

SENE 
TABN 

STDT 
VENG 

VENE 

EXRG 
XYVR 

ELMN 
STMN 

!ERN 

FAVR 
FMPF 

FGAU 
FMNK 

ABSO 
WATR 
PION 
PLTN 
PINT 

IPNT 

LMOA, 
RMOA 

- HCXOAHBfl KHHeTY1'-teCKSfl 3HeprHR 4aCTH'-' 'EO. 
- Z -KOOPAHHBTbl {f)BHTOMa H ·y -KOOPAHHaTa H3MeHeH""fl 

nJlOTHOCTH. 

- TOil~HHa KaHana AO. 
- Bei1H4HHa CTaHAaPTHOrO OTKnOHeHHA 3Ha4eHH£1 Eo 

/no H0pMa11bHOMy 3aKOHy pacnpeAeileHHR/. 
- MBKCHMailbHOe OTKnOHeHHe 3Ha\.leHHH 3HeprHH OT aenH

~HHbl Eo /sHa4eHHR pacnpeAeneHbl paeHoMepHo/. 
- KOOPAHHaT~ H311y4aeMoH o6naCTH ¢aHTOMa. 
- aen~4~Ha cTaHAaPTHoro OTKJlOHeH~R RX(y) ~[X(y)Jir-X(y)rlK3], 

rAe Xnr - KOOPAHHBTbl 4aCTH~ Ha neeo£1 rpaHH'-'e 
3KcnepHMeHTa11bHOro o6DeMa, XOK3 - KOOPAHHaT~ 
B MOCKOCTH nK3. 

- X(y) - paa·Mep 3IleMeHTapHoH R4etfKH. 

- HHmHRR rpaHH~a CTaT06ecne4eHHOCTH AflR 311eMeHT8PH0£1 
R4e£1KH. 

- +4Hcno KaHanoe OT HaH6onee eepORTHoro KaHana-AO 
npM pem~Me o6pa6oTK~ FGAU. 

- YKB3aTe.nb o6pa60TK\.1 HH$opM8l-'Hio1 no MeTO,qy :;cpe,qHer011
• 

- yKaSaTenb BY~Io1ClleHio1R MOAYl1R~Io10HHO~ nepe,qaT04HOi1 
<I>YHK~~~. 

- YK838Tellb o6pa60TKH HH$QpMBI.lHVI no MeTOAY 11faycc11
• 

- yKaaaTeJlb AJ1R Bbi4Hc.neHHR X, Y -KOOPAio1HaT T·PeKa 

a nnocKOCT\.1 ~aHToMa, eCnH FMNK=d. sa·3TH 3Ha4eHHR 
npHH~MaiOTCR KOOPA~HaTbl no nKl; ecnH FMNK~ 1, 
3TH 3H84eHHR onpe,qellR~TCR no HH¢oPMBI.llo1H C nK1+nK3 
MeTO.QOM H81o1MeHbWHX KBa,qpaTOB. 

- Z - KOOp.QHHBTbl norilOTio•1Tel1R. 

~ .• ,Z - KOOp.QHHBTbl 6oKC~ C BO.QOH ~ 
- 3Ha4eHHR nOT~.HLI,HBJl~ H0Hio13BLU·1H AJlR ~~eA .. • 
- 3Ha4eHHR nnoTHOCTH AflJI cpe,q. . 

- Z - KOOPAHHaTa nesoCf rpaHHLI,bl aKC.n'epHMeHT~Ul~Horo 
o6"beMa. 

- yKa3aTellb MBCCHBOB AJlHH .npo6erOB AJlfJ .. Cpei~ /COOTBeT

CTByiCJI,QHe 3Ha4eHHR 3Hepnu~ xpa~HRTCA B MacCHBe/. 

- Z - K03<J>cl)HI.lHeHTbl nesoJ:t H npaeo£1 C,TeHOK <?oKpa 
C BOAO~ COOTBeTCTBeHHO. 
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C warOM 2 MM. ~Q - npeACTaBnAeT c060H CHCTeMy H3 12 He3aBHCH

~X ra30B~X C4eT4HKOB /KaHanoe/ C pa3Me~eHH~MH MemAY HHMH 
nornOTHTenRMH, ponb KOTOpYX BYnOnHR~T an~MHHHesye KBTOA~ Ton
IJIHHO>i 175 MKM. 

B MOAenHpy~eH nporpaMMe nK paCCMaTpHBaeTCA KBK Ha6op Tpex 

cpeA (Cu. W. Cu ). a .00 - KaK nornoTHTeilb H3 Al. 
Mo,c.eni-IPYIOI.ttafl npo'rpaMMa coaAaHa Ha ocHose naKeTa GEANT 

171
• 

B COCTaB nporpaMMbl BK11~4eH naKeT noAnporpaMM CTaTHCTH4eCKOH 

o6pa60TKH. ·YnpasnA~~He KapT~ 4HTB~TCR B COOTBeTCTBHH C Tpe6o
BaHHRMH nporpaMM~ FFREAD 181 . B maan.2 AaH~ ~YHK~HOHaJlbH~e 
3Ha4eHHA HeKOTOPYX HCnOflb3yeM~X ynpaBnR~HX KapT. AnA onpeAe
neHHR BeflH4HH~ CTparrnHHra, xapaKTepH3y~ero 4YBCTBHTenbHOCTb 
MeTOAa, H3y4aeMaR 06naCTb ~aHTOMa /HMHTHpy~ero 3BAaHHY~ He
OAHOPOAHOCTb no OflOTHOCTH/ pa36HeaeTCA Ha 3neMeHTapH~e R4e~~. 

AHanH3Hpy~TCA CTaTHCTH4eCKH HOpMHpOBBHH~e pacnpeAeneHHR T04eK 
ocTaHOBKH 4aCTH~ e AO no KamAOH A4eHKe. PeaynbTaT~ B~BOAATCR 

Ha AUnY s BHAe AHarpaMM pacceRHHR. KoopAHHaT~ T04KH ocTaHOBKH 

/cpeAHeH eenH4HHY npo6era/ OnpeAenR~TCR ABYMR MeTOAaMH. no 

- - N 
nepsoMy MeTOAY R HaXOAJ.1TCR KaK R= :I iP(i), rAe N- 4Hcno 

i= 1 
KaHanoe a AO, P(i)- eepoRTHOCTb ocTaHOBKJ.1 4BCTHtt~ s i -TOM 
KaHane.. Bo sTopoM MeTOAe R s~4HCnReTCR no peaynbTaTaM <I>HTHpo

saHHA pacnpeAeneH~~ T04eK rayccoeoH KpHsoH. 
~MeeTCR B03MOmHOCTb nony4eHHA xapaKTePHCTHK npOCTpaHCTBeH

HOrO paapeWeHJ.1R CHCTeM~, COOTBeTCTBY~J.1X onpeAeneHHOMy nepe
naAY nnOTHOCTH H TaK HB3b1BaeM0£1 aenH4HHbl 11 Hepe3KOCTH11 00 Te
HeBOMy MeTOAY IS/. 

rHCTOrpaMMHpOBaHHe, 06pa60TKa H npeACTaeneHHe HH<J>opMa~HH 

npOH3BOARTCR c noMO~biO naKeTa nporpaMM HBOOK 1101
• 

4. 3AKJ1104EHI1E 

CoaAaHHaR nporpaMMa Hcnonbaosanacb AnA MOAenHposaHHR pa6o
TY ycTaHOBKH /puc.3/, B COCTaB KOTOpOH BXOART 3 ABYXKOOPAH
HaTH~X nK, 60KC c BOAOH, cnyma~HH AnA pa3Me~eHHA 6Hoo6oeKTOB, 

AeTeKTOp OCTaHOBKH, npeACTaBnRIO~H£1 C060£1 Ha6op He3aBHCH~X 
KaHanos (Al) TOJ1~HH0'1 0, 035 CM. YrnosaA pacXOAHMOCTb ny4Ka 
anb<J>a-4aCTH~ npHHHManaCb paBH0£1 He 6onee 2 MPBA. npeAnonara
JlOCb npoxO*AeHHe MOH03HepreTH4HOr0 ny4Ka anb<l>a-4aCTHLt 4epea 
TPH OK H cno£1 BOAbl. npH TOn~HHe cnOR BOAbl 15,2 CM H KHHeTH-
4eCKO>i 3HeprHI1 anb~a-4aCTH~ (E) -620 M38 CpeAHRR T04Ka OCTa

HOBKH 4aCTH~ pasHa 5,6 KaHana AO, a senH4HHa cTparrnHHra 
(u ) - 1,3 B eAHHH~ax KaHana .QO. 0pH yseJlH4eHHI1 CJlOR BOA~ 

AO~~ CM HE AO 750 M38 cpeAHRR T04Ka OCTaHOBKH 6yAeT Haxo

AHTbCR B 4, 9 Ka~-taJle .QO H UCTJl. ~ 1, 9 KaHana .QO. 

6 



FUc.J. CxeMaT~4ecKoe ~3o6pa
meHHe YCTaHOBK~ AflR HOHHO~ 
pa,qHorpa<IJHH. 

60KC C 

- nponop~HO -
KaMepbl 

npoBO,QHJlOCb MOAeJH<1POB8HJ.1e pa60Tbl pea.nbHO~ YCTaHOBKH AflR 
pa,q!llorpa$r.14ecKHX Hccne,qoaaHio1i1/2/, Y41-1Tbtaanocb, 4TO a 3TOM 
cny4ae cy~ecTayeT ,qononHHTenbHO HeKoTopoe KOJ1H4eCTBO oprcTeKna 
a a~-t,qe cTeHOK 6oKca c eo,qoli! I cyMMapHaR TOI1UV-1Ha - 2, 8 CM/. KpoMe 
TOre, HCnOJ1b30B8I1CR Ha6op nnaCTHH oprcTeKna pa3.nH4HOH TOJl~HH~ 
AflR CMe~eHHR CpeAHei1 T04KH OCTaHOBKH 4aCTH~ B o6.naCTb ~eHT
paJlbH~X KaHanoa AO. B'npe,qnonomeHHH, 4TO ace KOJ1H4eCTBO opr
CTeKna /norJlOTHTeJlb TOJl~HHOH 7,3 CM/ HaXOAHTCR.nepe,q nKl, 
a 3HepntR anb<t>a-4acnu-' cocTaBnReT 800 MaB, onpe,qe11eHbl cpe,qHRR 
T04Ka ocTaHOBKH 4aCTH~, paaHaR 5,3 KaHana AO, H acTp~1,63 Ka
Hana a0. 0TC~Aa OCTaT04HaR eenH4HHa npo6era anb~a-4aCT~4 B ~Q 
COCTaBnReT -0,185 CM H "cTp.~ 0,057 CM Al. 

PeaynbTaTbl MOAenV1poeaHHR xopowo cooTBeTCTBY~T peaynbTaTaM, 
nony4eHHbiM np1-1 pa60Te pea!lbHOH YCTaHOBKI-1 C 3TanOHHbiM ¢aHTQ
MOM. 

B aaKn~4eHV1e aBTOPbl nonb3Y~TCR cny4aeM BblpaaHTb 6narOAap
HOCTb 4neHy-KoppecnOHAeHTy AH CCCP M.f.Me~ePRKOey, 4neHy
KoppecnoHAeHTY AH CCCP H.H.rosopyHy 3a nOAAepmKy ~ ~HTepec 
K pa6oTe. AeTOpbl 6naroAaPHbl ¥1. H. CeMeHIOWKI-'!HY a a OKa3aHHYIO noMO~b. 
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