49.VIHJJ,VII7I
49.1. N"upnn-111

PamnoaktuBen (T,,=2.8047 nH.). HcnbITeiBasi 3axBaT OpPOUTAIBHOTO JJIEKTPOHA
npeBpaimiaercs B cTabmibHbId Kaamuid-111. B peaktopax mMoxkeT 00pa3oBBIaTECS B HUYTOMXKHBIX
KOJINYECTBAX 3a CUET PeaKIui 112Sn(o,97%)(n,d; n,np) M u “3In(4‘3%) (n,3n) iy,

[TonHBIX HAOOPOB OLICHEHHBIX HEUTPOHHBIX HE UMeeTCsl. OICHKN HEHTPOHHBIX CCUCHHH,
BBINOJIHEHHBIE ITyTEM TEOPETUUECKUX pacueToB, cogepkarcs B Oudmmnorexe EAF-2003.
DKCepUMEHTABHBIX JAHHBIX JUISI UX BaIUJAIUH HET.

3aki04eHue

Bxutounts B POCOOH/] daitn nanusix u3 EAF-2003. [TapiuansHble cedyeHHs BeexX
peakmuii, conepkamuxcsi B EAF B ¢aiine MF=10, clI0XUTb 110 OCEKITUSAM U CyMMBI 3aHECTH B
cooTBeTcTByIONMe cekunu daitna MF=3. Chopmuposats daiitn MF=9 c BeposTHOCTBIO
00pa3zoBaHMs JOJATOKUBYIIETO H30Mepa 108Ag. ®aiin MF=10 onyctuts.

@aitiry npucsoutb MAT=4911.

ABTOp 3aKJIIOYEHUSA

Huxkomaes M.H.

49.2. "upnn-113

Coneprxanue B ectecTBeHHOM cmecu 4.29%.
B n3BecTHBIX OMOIMOTEKAX MCIIOIB3YIOTCS 1BE OLCHKH HEHTPOHHBIX JaHHBIX:
®  OIICHKA, BHIMOJIHEHHAs MEXIYHapoaAHOU paboueil rpynmoii no npoaykram aenexHus B 1990
r. ucronbdyercss B Ooubnmorekax ®OH/I-2.2, JENDL-3.3 u JEFF-3.1 (Hmxe — oreHka
JENDL-3.3);
®  OIICHKa, BBIMOJIHEHHAs IPYrod MexAyHapoAaHoW paboueit rpymmoit B 2004 — 2005 r.,
KoTOpas BkIoueHa Myxa6xabom B ENDF/B-VIIb2 (anxe — orjenka ENDF/B-VII).
Hmwxe OyxyT paccMOTpeHBl  pas3iauuusi  MeXIy HUMM B CpPaBHEHHH C
HKCIIEPUMEHTAIbHBIMU JaHHBIMU.

1. TemoBasi u pe3oHAHCHAsA 00J1aCTH.

B Tabn.l cpaBHUBAIOTCS TEIUIOBBIE CEUEHHMs] W 3HAUYEHUS PE30HAHCHOTO WHTErpaja
3axBara

Ta6u.1. TeruoBble ceueHMs M pe30HAHCHBIA WHTErpall

Orerka 5,(0.0253 eV) 5.(0.0253 eV) RI
JENDL-3.3 15.75 12.07 325
ENDF/B-VII 15.794 12.128 333

ITo omenke Myxabxaba, HOTrpemHOCTh ceueHUs 3axBara coctaBiser +1.1 OapH, a
pe3oHancHoro uHterpaia +30 6apH. Pa3nuune onieHOK MHOTO MEHBIIIE 3THX MOTPEITHOCTEH.

B JENDL-3.3 pe3onaHcHass 00acTb colepkHUT 49 pe3oHaHCOB (BCe — S-PE30HAHCHI) C
MakcuMaiabHOU dHeprueit 1996 sB. O6macTh pa3pemeHHBIX pe30HAaHCOB mpoctupaetcsno 830
5B. B ENDF/B-VII uncno pezonancos MHoro 6omsiue: 60 s-peoHancoB u 16 p-pezonancos. Ha
puc. 1 cpaBHMBAIOTCS HapacTalolIe CYMMBI YHCIa PE30HAHCOB B CPAaBHHUBAEMBIX OIICHKAX.
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[Iponyck pe3oHaHCOB MposiBisieTcss B 000uX oleHKax. OTCYTCTBHE MaHHBIX O P-pe30HAHCaX
Bhie 200 k3B, 04eBUAHO, HE CBSI3aHO C HEMPABWJIBHON UACHTH(HUKAIIUEH CIIMHOB U YeTHOCTEH
— TPOCTO HET HEOoOXOAMMBIX NaHHBIX. K cokalleHWio, UCTOYHUK AaHHBIX O pP-pE30HaHCax B
OTHMCAaHUU OLICHKH HE yKa3bIBAETCSl.
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SHeprus. 3B

Puc.1. Hapacraronue cyMMbI Unciia pe30HaHCOB

U3 puc. 1 acHo, uro He Tonpko kK 8305B B JENDL-3.3, Ho 1 k 6005B 8 ENDF/B-VII nponymiena
3HaYUTeNlbHAs YacTh pe30HAHCOB. Pa3zymeercs, 3TO, B OCHOBHOM, Clia0ble pPEe30HAHCHI C Majou
HEUTPOHHON IIHMPUHOM, IPOIYCK KOTOPBIX, BEPOSITHO, HE CIUIIKOM CWJIBHO BIIMIET Ha
olieHMBaeMble cedeHus. Ha puc. 2 npuBeneHa HapacTarlue CyMMbl TPUBEACHHBIX HEUTPOHHBIX
IIMPUH S-pE30HAHCOB. Bblllle TIpaHUIBl pa3pelICHHBIX PE30HAHCOB KPUBBIE HAHECEHBI
nyHKTUPOM. HecMOTpst Ha 3HaYNTEIBLHO OOJBIINI MPOIYCK pe30oHaHCcoB, B orneHke JENDL-3.3
HapacTaoas cyMMa MpHBeICHHBIX HEHTPOHHBIX IIMPUH HE HAMHOTO HIKe, ueM B ENDF/B-VII
u Beime 500 3B pasHuiia Mexay HUMH coxpaHsercs ( Kak, BmpoueM. M pasHuma B umcie
pezoHaHcoB — cm. puc.l). [Ipuumnoit, moOyauBmiel oueHIMKOB naHHbIX anss ENDF/B-VII,
CHU3WTh TPaHHUIy OO0JIACTH pa3pelieHHbIX pe3oHaHcoB a0 600 5B, BEpOATHO, MOCITYXHUIIO
CHID)KEHHE HAKJIOHA HapacTarollell cyMMbl NpuBeaeHHbIX mKpuH nocie 600 3B. Otot aprymeHT
HE CIMIIKOM YOEIWTENICH, MOCKOJbKY, Kak BHUAHO W3 puc.2, B uHTepBaie 600-900 »B stoT
HAaKJIOH IPAaKTHMYECKH pPaBEH CpeJHEMY HakjiIoOHy Ha uHTepBaie Ao 600 3B. Ilomaras, yro
moaenupoBanue BCEX peszonancoB B wunHTepBaie 600-900 5B cpegHuMu pe3oHaHCHBIMHU
napamMeTpamMH efjBa Ju obecreunT OoJjiee HAIEKHYIO OICHKY CEYCHHMH, YeM ONMHCAHUE 3TUX
CEUYCHHUH pa3pelleHHbIMU pPE30HAHCAMH, CUMTAaeM, YTO YCTaHOBJIEHHE TpaHMIbBI 001acTu
paspemieHHbIX pe3oHaHcoB Ha 9003B Bmomne momyctumo. B POCDOOHJI menecooOpa3Ho
npuHaTh napameTpsl 13 ENDF/B-VII ¢ rpanunei RRR, paBroit 9003B.
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SHeprus. 3B

Puc.2. Hapacratomye cyMMbl IPUBEICHHBIX HEUTPOHHBIX ITUPHUH.

OOnacTp Hepa3pelIeHHBIX pPE30HAHCOB B CPABHMBAEMBIX OIIEHKAaX OIHUCHIBACTCS
onuHakoBo. OnHa W Ta e OIEHKA WCIOIB3yeTCsl M BHE PE30HAHCHOW 00JIaCTH, TaK dYTO
npoOJjiemMa BbIOOpa OTITa1aeT.

Nunnii, B yacTHOCTH, MHAMI-113, 4acTO MCHONB3yeTCS B KAayeCTBE AKTHUBALIMOHHOTO
uHAuKaTopa. B pesynprare 3axBaTa oOpasyeTcs "In B ocuoBroM (T,=71.9 cex.) nm
nzomepHoMm (T,,=49.51 nn.). i akTUBaMu TPEACTABISICT WMHTEpec u3oMep. B TeruioBoit
001acT BEpOSATHOCTh 0Opa3oBaHusi M3oMepa npu 3axBare paBHa 0.675 (Keish-63), mpuuem
MOJIHOE CEUeHHE 3axBara, nu3MepeHHoe uM (12 OapH) mpekpacHO corjiacyeTcsi ¢ OIEeHKO. B
unrepBasie 0.36 — 1 M»sB BeposTHOCTh 00pa3oBaHMs M30Mepa MPAKTUYECKH HE 3aBUCUT OT
sueprun U paBHa 0.78 (Grench-68). IlonmHoe ceueHue 3axBara, MOJYYEHHOE B 3TOH padore,
3aMETHO OTJIMYAETCs OT OLIEHEHHOU KpuBo# (puc.l).
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Puc.1. Ceuenue 3axBara
Uro kacaeTcs BeposiTHOCTH oOpa3zoBaHus uzomepa, To B EAF-2003 uto oHa cHmKaeTcs

ot 0.58 mpu HU3kuX HEeprusix a0 0.57 npu 2 MsB u ganee no 0.52 mpu 20 M»aB. Ucxons u3
MPUBEICHHBIX BBIIIE JAHHBIX MBI IOJaraeM, 4yto Oojee PealuCTUYHON OIEHKOM sBIseTCS
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JUHENHBIN ¢ ’Heprueil poct ot 0.675 B TemnoBoi Touke a0 0.78 npu 0.5 M»B u nanee — 6e3
U3MECHECHUM.

Ha puc. 2 oneHeHHoe ceueHre HEYNpPYroro paccesiHusl CPaBHUBAECTCSI C €AMHCTBEHHBIM
skcnepuMeHToM CumakoBa (1981). M3 sToro msmepeHus ciefyeT, YTO OLCHEHHOE CeueHHe
HEYINPYroro paccesiHus 3aHKeHo nouTH Ha 20%.
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BHepruna, 3B

Puc.2. Ceuenne Heynpyroro paccesiusl.
Yno6HO! nis u3MepeHMM peakiuel sBiseTcs 00pa3oBaHHE H30Mepa o pu
Heynpyrom paccessHud (T1,=99.476 mun.). CeueHue 3T0i peakiMyd MHOTOKPAaTHO HM3MEPSIIOChH.
Ha puc. 3 3tu nanHble cpaBHMBaKOTCS ¢ OLEHKOM 3Toro ceuenus u3 EAF-2003.Kak BunHo, u
3/1eCh COTJIACHE€ MEXJy OLIEHEHHBIMH W JKCHEPUMEHTAJbHBIMU JAHHBIMH OCTaBIISIET KEJaTh
Jy4IIETO.
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Puc.3. Ceuenne peaximu ' In(n,n’)' *In™

Ha puc. 4 ¢ skcniepuMeHTabHBIMU JTAHHBIMH CPAaBHUBACTCS OLIEHKA CEYCHHUS pPEaKIUH
(n,2n). B aToM cnydane Taxke oOpasyercs kak ocHoBHOE (T7,=14.97 MuH.), Tak U U30MEpPHOE
(T12=20.56 muH.) cocTostHMA sApa-npoaykra. Ha puc. 5 mokazaHbel pe3yibTaThl U3MEPEHUs
BEpPOSTHOCTH 0OpazoBaHus m3omepa. CpemHee Bcex ATHUX u3Mepenuit pasHo 0.865+0.011. Ha
puc. 3 KEATBIMH TOYKAMHU IOKa3aHbl Pe3yJIbTAaThl BYX CEpUN M3MEPEHUI CeueHHs pEeaKIUH
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"In(n,21) ’In™, nenenubie Ha 0.865. Kak BHAHO 9TH pe3y/ibTaThl B Ipeeax MOTPEIIHOCTENl
COIJIaCYIOTCSl C pe3yJibTaTaMu MpsSIMbIX HM3MEpPeHHH cedeHus peakuuu (n,2n). Beimagenue
pe3yJIbTaTOB IByX HE3aBUCHMBIX U3MepeHui BOmm3u 14 MaB, oueBuHO, SBIsIETCS apTePaKTOM.
OneHeHHOe CcedeHHe XOPOLIO COIVIACYETCSl € AKCIEPUMEHTaIbHBIMU AAHHBIMU 110 15
M5B, a npu Oosiee BBICOKMX DJHEPIHsX NPEICTAaBISIETCS 3aBBILIEHHBIM. OTO 3aBbIIICHHUE
KOPPEIUPYET C 3aHMKEHUEM CEUEHHs HEYNPYToro paccestHus MPU 3TUX SHEPIrHsX. (CM. puc.3) .

CeueHue, 6apH
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Puc.4. Ceuenne peakuuu (n,2n)
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Puc.5. BepostHocTs 00pa3oBaHus U30Mepa B peakiuu (n,2n)

pe3yJIbTaThI

OneHeHHOe ceueHHEe peaknuud  (n,3n) CYIIECTBEHHO MPEBBINIACT
€IMHCTBEHHOTO SKCIIEpUMEHTa (pHC.6).
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Puc.6. Ceuenne peakuuu (n,3n)

IN-5



3aKjIoueHue

B POCO®OH/I cnemyer Brimrounmth oreHky u3 ENDEF/B-VIIb2, kortopyro cremyer
JONOJTHUTH (aiisioMm MF=9 ¢ naHHBIMH O BEPOSATHOCTSIX 00pa30BaHUs JOJITOKUBYIIHX U30MEPOB
— W™ 1Bcd™ u "°Ag™, a takxke daitmom MF=10 ¢ cedeHneM 0Opa3oBaHHS H30MeEpa IPHU
HEYIpYroM paccesiHud.  JlaHHble 06 0OpasoBammu ' 'In™ HPHHSTH B COOTBETCTBUH C
NPUBEICHHBIMU BBIIE COOOpaxkeHUsiMU. JlaHHbIe 00 00pa30BaHMM OCTAIBHBIX H30MEPOB
npuHATH B cooTBeTcTBUU ¢ EAF-2003.

[MpuHATYI0 OLEHKY HENb3s CYHMTaTh OCTATOYHO YIOBICTBOpUTENbHOW. IlepecMoTp
OIICHEHHBIX JIaHHBIX KaK B PE30HAHCHOW 001acTh (CTATUCTHYECKUI ydYeT MPOIMYIIEHHBIX
PE30HAHCOB), TaK M BHE PE30HAHCHOM 00JIaCTH BEChMa JKEJIaTeIICH.

ABTOp 3aKJIKOYCHUS

Huxkomaes M.H.

49.3. "ugpnn-114-m

Honroxupymuit uzomep (T;,=49.51 an.) C BepositHOCTBIO 3.25% WCTIBITHIBAET 3aXBaT
OpOUTANBFHOTO 3JIEKTPOHA U MpeBpaliaeTcs B crabuibHOe 0J0BO-114. B ocranbHBIX ciydasx
MEepPEXOUT B OCHOBHOE COCTOSIHHE, HCHBITBIBawoIiee, B OCHOBHOM (99.5%) Oera-pacman B
kagmuii-114 (T;,=71.9cek.), a B oCTalbHBIX CIy4asx pacmanaercs B onoBo-114. B peaktopax
MOET 00pa30BBIBATHCS 32 CUET PeaKluu ) 429%)(,y) 1 Hs Ing9s.713%) (n,2n) .

[TonHbIX HAOOPOB OIICHEHHBIX HEUTPOHHBIX HE UMeeTcs. OIIeHKU HEUTPOHHBIX CEYCHUI,
BBITTOJIHEHHBIE ITyTEM TEOPETUUYECKUX pacueToB, coaepkarcs B Oudmmorexe EAF-2003.
DKCepUMEHTANBHBIX JAHHBIX JUISI UX BaJIUJAIMH HET.

3ak/rouenune

Brrounts B POCDOH/] daiin nanusix u3 EAF-2003. [TapuuansHbie ceUeHHS BCEX
peaxiuii, cogepxamuxcs B EAF B daiine MF=10, cnouTh M0 MOJICEKIUAM U CYyMMBI 3aHECTH B
cootBeTcTByOmMe cekunu daitna MF=3. Chopmuposats daitn MF=9 ¢ BeposTHOCTBIO
00pa30BaHus 10T 0KUBYIIHUX H30MEPOB "Cdu 110Ag. ®aiin MF=10 onycTuts.

@aitnry npucBontsb MAT=4934.

ABTOp 3aKJIHOYCHUS

Huxkomaes M.H.

49.4. Uupnn-115

Coneprkanue B ecTeCTBEHHOM cmecHu 95.71%.
Cnabo panuoaktuseH (T1/2=4.41* 10" net). UcnbiThiBaeT GeTa-pacnan B ooBo -115.
B u3BecTHBIX OMOJIMOTEKAX UCITOJIB3YIOTCS JIBE OIICHKH HEUTPOHHBIX JTAHHBIX:

e  OIICHKA, BBINIOJIHCHHAS MEXIYHAPOIHON padodei Irpymmoi mo nmpoaykraM aesneHus B 1990
r. ucronb3yercss B O6ubnmorekax ®OH/I-2.2, JENDL-3.3 u JEFF-3.1 (Hmxe — oreHka
JENDL-3.3);

e  OIICHKA, BBHINIOJHEHHAS APYrod MEXIyHapoaHOW paboued rpymmoi B 2004 — 2005 1.,

KoTopas BkItoueHa Myxa6xabom B ENDF/B-VIIb2 (amxe — onienka ENDF/B-VII).
Hmwke OymayT pacCMOTpeHBI  pa3iuyusi MEXKIy HHMH B CPaBHCHHH  C

IKCIEPUMECHTATBHBIMH JJAHHBIMH.
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2. TenjioBasi H pe3oHAHCHAsI 00JIACTH.
TemnoBble cedyeHHMsT W 3HAYCHHMsS PE30HAHCHOTO WHTErpaja 3axBara B 00euX
CPaBHUBAEMbIX OIICHKAX OJMHAKOBBI:

Ta6n.1. TernnoBble ceUeHUs U PE30HAHCHBINM HHTETpa

Ouenka 54(0.0253 eV) 5.(0.0253 eV) RI
JENDL-3.3 2.526 201.0 3210
ENDF/B-VII

ITo omenke Myxa0Oxaba, MOrpelIHOCTh CEYEHUs 3axBaTa cocTaBiseT +20apH, a
pe3onancHoro uaTerpana +£100 6apH.

B JENDL-3.3 pe3onancHas o6iactb coaepXuT 206 s-pe30HaHCOB C MaKCHMaJIbHOM
sreprueit 2004 3B u 27 p-pe3oHaHCOB ¢ MakcuManbHOW sHepruei 493.7 »B. OOmiee ywcio
pe3oHaHcoB 233. O0nacTh paspelieHHbIX pe3oHaHcoB mpoctupaercs 1o 2000 3B. B ENDF/B-
VII uncno s-pezoHancoB MeHble -126 (MakcumainbHas Heprust Ta xe - 493.7 3B), Ho 3aTo p-
pe3oHaHCOB Oonblie - ux 126 (MakcuManbHas sHeprus- 1992.7 3B). O6mee unciao pe3oHaHCOB
253. I'panuna RRR te xe 2000 3B.

Ha puc. 1 cpaBHHMBarOTCS HapacTalollMe CyMMbl YMCJIa PE30HAHCOB B CPAaBHUBACMBIX
OLICHKaX.
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Puc.1. Hapacraromue cyMMbI 4nCiIa PpE30HAHCOB

SIcHO, 4YTO OCHOBHOE pa3Iu4Me OIEHOK 3aKIIYaeTCcsd B paCHpEleICHUH PE30HAHCOB IO
yeTHOCTU. C TOYKHM 3pEeHUs OLIEHKU MOBEICHMS CEYCHUI B 00JACTH pa3pelleHHBIX PE30HAHCOB
3T0 He uMmeeT Oosbiioro 3HayeHus. CormacHo JENDL-3.3 no 2000 »B Her ckoibko-HHUOYIb
3aMETHOTO MPOIyCKa PE30HAHCOB, a p-pe3oHaHchl Bbimie 500 3B mpomyiueHsl Bce, Kak OAMH.
Cornacao ENDF/B-VII mporyck pe30HaHCOB CyIIeCTBEHEH (KpUBBIC HA pUC.]l OTKIIOHSIOTCS OT
JVHEHHOU anmpOKCHMAallMM K MX HayalbHbIM Yy4acTKaM), HO CYIIECTBEHEH OJUHAKOBO M JUIS
OTHOCHUTEJIbHO IIUPOKUX S-PE30HAHCOB U JUIsl ropa3o 0oJiee Y3KUX p-pEe30HAHCOB.

Ha puc. 2 npuBeneHsl HapacTalOIIME CyMMBbl NPHUBEACHHBIX HEUTPOHHBIX IIMPUH S-
pe3oHaHcoB. B o0eux oOlLlEHKax 3TH CyMMbl HapacTaroT MPAKTUYECKH JIMHEWHO, CO3/1aBas
BIIEYaTJIEHUE 00 OTCYTCTBUM NPOIyCKa CHJIBHBIX PE30HAHCOB. /Iy BBISBIECHUS NMPEUMYIIECTBA
OJIHOM U3 OIICHOK TpeOyeTCs MPOBECTH TIHIATEIBHBIA CTATUCTUUYCCKUN aHAIU3 pacipeneiieHui
IIPUBEICHHBIX HEHUTPOHHBIX LIMPHUH, KOTOpBIM BECbMa OCIOKHEH TEM, 4YTO MOMYJISALUS S-
PE30HAHCOB COAEPKUT JIBE CUCTEMBbI YPOBHEH — C JOBOJBHO ONM3KMMHU cnuHamu — 4 u 5, a
HOIYJISILMSL P-PE30HAHCOB LIENBbIX 4 CUCTEMBI YPOBHEH € pa3HbIMU cnimHamu. [IpoBeneHne Takoro
aHaJM3a B HACTOAIICH paboTe ObUTIO OBl HEYMECTHBIM.
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Puc.2. Hapacratomye cyMMbl IPUBEICHHBIX HEUTPOHHBIX ITUPHUH.

OOnacTp Hepa3pelIeHHBIX pPE30HAHCOB B CPABHMBAEMBIX OIIEHKAaX OIHUCHIBACTCS
onuHakoBo. OmHa M Ta K€ OICHKAa HCIOJb3yeTCs M BHE PE30HAHCHOW 00JacTH, TaK YTO
npoOJjiemMa BbIOOpa OTITa1aeT.

B POC®OH/ uenecoobpa3no Bce xe mnpuHiATh onenky ENDF/B-VII, kak Oonee
MO3JTHIOK, a TaK)Ke MOTOMY, YTO B HEH aKTHBHOE Yy4YacTHE MPUHUMAI CTOJb aBTOPUTETHBIN
cneranuct, kak Cang Myxa6xa0.

3akiIoueHue

B POCO®OH/ crnexyer Bkmtounuth orieHky u3 ENDF/B-VIIb2, nononnus ee ¢aitnom
MF=9 ¢ BepOsTHOCTSIMHU 06pa30BaHMs ZONTOXUBYIHX H3oMepos | In™, '°Cd™, "*Cd™ a rarxe
u3omepa "In™, HCIONB3yeMoro JUIsi PErHCTPALUM HEHTPOHOB METOXOM AKTHBIIHH,
Bocmoyib30oBaBmrch nanHbiMu EAF-2003. Beectu daitn MF=10 ¢ ceuennem obpazoBanus ™,
TaK)Ke UCTOIh3yEeMOTr0 B aKTUBAIIMOHHBIX H3MEPECHHUSX.
3aMeTuM, YTO SKCIIEpUMEHTadbHas MHGOpMallUs O CEUYEHHWHU 3axBaTa ¢ 0OpazoBaHUEM
(T1,=54.29MuH.) [IOBOJBHO TPOTHBOPEYMBA H TIIATEIIbHAS TMEPEOLIEHKA CECUCHUS
oOpaszoBaHus 3TOro m3omepa Obuta Obl BecbMa 1enecooOpaszHa. CremyeT HepecMoTpeTh H
J@HHBIE O CCYeHHH 0Opa3oBaHms '~ In™, 06ECIEUNB UX COOTBETCTBHE C JAHHBIMH IO CEYCHHSM
HEYTNPYToro paccesiHus ¢ Bo30yK/I€HUEM JAUCKPETHBIX YPOBHEH U KOHTHHYyMa M CXeMbI pacraja
YPOBHEM.

116
In™

ABTOp 0TOOpA JTAHHBIX

Huxkomaes M.H.
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