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MCCAEAOBAHUE KOPOTKOXMBYLLIMX PAAMOHYKAMAOB
AA AUATHOCTUKN OHKOAOTUYECKNX 3ABOAEBAHUN
HA OCHOBE INPAKTUKHN B KASBHMU OHKOAOTMU 1 PAAMOAOTUN

B pabote rno kputeprsam Bbibopa pasroHyKAMAQ ObiAM BbiGpaHbl KOPOTKOXKMBYLLME PAANMOHYKAMADI
AAS TIO3UTPOHHO-3MUCCMOHHOM ToMorpadmm (M3T), 0AHOPOTOHHOM 3IMUCCUOHHOWM KOMMbIOTEPHOM
Tomorpacpumn  (OMIKT) M AAS COBpPEMEHHbIX MeTOAOB AuarHocTvku [9T/KT  (komnbloTepHas
Tomorpacpus) n ODIKT/KT. AAS KaKAOTO METOAA AMArHOCTUKM BbIAM OMPEAEAeHbl PAAMOM30TONbI,
TWM PACraAa, BUAbI U3AYUEHMIA, IAEPHble peakLmii v aHepruid pacnasa. Aas ODOIKT GbiAn NpOn3BEAEHDI
pacyeTbl Mo NpakTUYeCcKoMy Bbixoay “*™Ic 13 reHepaTtopa B TeueHMe cpoka 3KcrnAyaTaumm ¢ 20.10 no
3.11.2016 roaa (15 cyTok) B CpaBHEHMM C TeOpeTMYeckoi (Mo pacyeTy) PaAMOaKTUBHOCTbIO. BbiAn
nMocuMTaHbl 06bEM M AO3bl DAI0ATA NPEABAPUTEABHO pa3baBAEHHbIX (DM3PACTBOPOM AAS UCCAEAOBAHMS
OMpeAEeAEHHbIX OpraHoB 1 cucTem. A AAS 3T BbIAM PaCCMOTPEHbI KOPOTKOXXMBYLLME PAAMOHYKAMADI,
Takune kak ''C, ®N, 15O, '8F, 82Rb. INpoBeaeHbl CpaBHEeHMsl NPaKTUUYECKMX PE3YAbTATOB C TEOPETUHECKMMM
pacuetamn. Takxke OblIAM OMPEAEAEHbl HEKOTOPble PAAMOAOTMYECKME MapameTbl PAAMOHYKAMAOB,
LLUIMPOKO TPUMEHSIEMblE B PAAMOHYKAMAHONM AMarHocTvke. OHM MpeACTaBAeHbl B OCHOBHOWM 4acTu
cTaTbU. PaAMOHYKAMAHAS AMArHOCTMKA, HAAroAaps ee BbICOKOM 3PPEKTUBHOCTU, CTaAd HE3AMEHUMOM
YaCTblO KAMHWMYECKOM NMPaKTMKM B Pa3BUTLIX CTpaHax. McnoAb3oBaHWe Takux paanodapmMrpenapaToB
(PDIT) NO3BOASIET MPOBOAMTHL AMArHOCTUKY Pa3AMYHbIX 3a00AEBAHWMIA HA PaHHMX CTAAMSX. AAS
peLLleHus 3TOM NPOOAEMbI M MPEOAOAEHMS 3aBUCUMOCTM OT MMNopTa MHCTUTYT saepHoit dmankmn HALL
PK Ha nmpoTsKeHWMU psia@ MOCAEAHWMX AET MPOBOAMT Pa3paboTKy TEXHOAOTMI MOAYUEHWNS BaXKHEMLLMX
MEAMLIMHCKMX M30TOMOB M paamodapMnpenaparoB, Takmx kak HaTtpus neptexHertat *™Tc, Hatpwms
noama "', Hatpms o-mnoarunnypat 'l, Taaams xaopma 2°'T1 n apyrme. B pabote 6biAM NMPOBEAEHDI
pacyeTbl 3HeprnM pacrnasa U pacCCMOTPEHbl METOAbI PErucTpaLmmn U3AyYeHUi.

KAroueBble cA0oBa: AMarHocTuka, paamodapmnpenapaTsl, M30TOrbl, SHEPrUsl, AO3a.
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The investigation of short-lived radionuclides for diagnosis of oncological diseases
on the basis of practice in KazNRI of oncology and radiology

In the work on the criteria for selecting a radionuclide, short-lived radionuclides for PET, SPECT and
for modern diagnostic methods for PET / CT and SPECT / CT were chosen. For each diagnostic method,
radioisotopes, the type of decay, types of radiation, nuclear reactions, and decay energies were deter-
mined. For SPECT, calculations were carried out for the practical output of 99mIlc from the generator
during the lifetime from 20.10 to 3.11.2016 (15 days) in comparison with the theoretical (calculated)
radioactivity. The volume and doses of the eluate preliminarily diluted with saline for the study of certain
organs and systems were calculated. And for PET, short-lived radionuclides such as 11C, 13N, 150, 18F,
82Rb were considered. Comparison of practical results with theoretical calculations is carried out. Some
radiological parameters of radionuclides, widely used in radionuclide diagnostics, were also determined.
They are presented in the main part of the article. Radionuclide diagnostics, thanks to its high efficiency,
has become an indispensable part of clinical practice in developed countries. The use of such radiophar-
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maceuticals makes it possible to diagnose various diseases at early stages. To solve this problem and
overcome dependence on imports, the Institute of Nuclear Physics of the NNC RK has been develop-
ing technologies for obtaining the most important medical isotopes and radiopharmaceuticals, such as
sodium pertechnetate 99mic, sodium iodide 1311, sodium o-iodophipate 1311, thallium chloride 201T1
and others . In the work, calculations of the decay energy were carried out and methods for registering
the emissions were considered.

Key words: diagnostics, radiopharmaceuticals, isotopes, energy, dose.
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OHKOAOTMSIABIK, aypyAap AMArHOCTUKACbIHAAFbI KbICKA FYMbIPAbI PAAMOHYKAMATEPA|
OHKOAOTMS1 XxdHe paanororus Kaz¥3U-Aa npakTukaabik KOAAAHBIC HETi3iHAE 3epTTey

KyMbiCcTa paAMOHYKAMATEPAI TaHAay KpuTepuiiaepi 6ovibiHwa MI3T, BOIKT sxkeHe AMarHoCTUKaHbIH,
3amaHayu aaictepi MNMIT/KT >xkoHe BOIKT/KT-Fa ToH paAMOHYKAMATED TaHAAAbIHABI. AMarHOCTUKaHbIH,
apbip TypiHe pPaAMOM30TOMNTap, bIAbIPAY TWIM, COYAEAEHY TYpi, SAPOAbIK PEaKLMsi >KSHE blAbIpay
3HEPruschbl aHbIKTaAbIHABL. Mbicaabl BAOIKT yuwiH 20.10-paaH 3.11.2016 XbiAFa AeriH (15 ToyAik)
3KCMAyaTaumsi mepsimi  6oMbiHIWa *°MTc reHepatopAaH MPaKTUKAABIKLWbIFYbIH TEOPETMKAAbIKEH
CaAbICTbIPAbIK. OpraHaap MeH >KYMeAepAi AMarHOCTMKaAayFa KaXkeT, aAAblH-ana (dU3pacTBOpMEH
apaAacTbIpbIAFAH IAI0ATTbIH, KOAEMI MEH A03achl ecenTeAiHai. AA, T3T ywin "'C, PN, O, '8F, 82Rb
CEKIAAI KbICKA FYMbIPAbI PAAMOHYKAUMATEP KApaCTbIPbIAAbL. [TpaKTUKAAbIK, HOTUXKEAEP MEH TEOPUSIABIK,
MOHAEPAI CaAbICTbIPAbIK. COHbIMEH KaTap PaAMOHYKAMATI AMArHOCTMKaAQ KeHiHeH KOAAQHbIAATbIH
PAAMOHYKAMATEPAIH Kenbip PaAMOAOIMSABbIK, MapaMeTpAepi  KapacTbipbiAabl. OAap  CTaTbsHbIH
Herisri 6eAiMiHAE KepcCeTiAAi. PaAMOHYKAMATI AMarHoCcTMka ©3iHiH 3PdeKkTUdTIAIHIH, apKacbiHAA
GapAbIK, AaMblFaH EAAEPAE KAMHMKAABIK, MPAKTMKAHbIH, TanTbIpMalTbiH GOAiriHe aiHaaAbl. MyHAan
PaAMOHYKTEPAI KOAAAHY SPTYPAI aypyAapAblH eH 6acTankbl CaTbiCbIHAQ Ad OAapFa AMArHOCTMKa
»Kacayra MyMKIHAIK GepeAi. bya MoceAeHi ey yiiH >kaHe MMMOPTTaH TOYEAAIAIKTI )KeHy MaKcaTbIHAQ
KasakcraH Pecniybamkaco! YL ADU coHFbl XXbiaaapbl 2™ Tc HaTpuit nepTexHeTatbl, '3l HaTpuit MOAMAI,
B HaTtpuin o-oarunnypatbl, 2°'T1 TaAAUIA XAOPUAI CEKIAAT ©Te MaHbI3Abl MEAMLMHAABIK, M30TOMTap
MeH paanodapmMnpenapaTTapAbl AaibIHAAQYAQ. KYMbICTa blAbIPAy DHEPIUSICHl MEH COYAEAEHYAI Tipkey

BAICTEPi KapacCTbIPbIAABI.

TyiiiH ce3aep: AMarHocTrka, paanodapmrpenaparTap, MU30TonTap, SHeprus, A03a.

BBenenue

Paguonyk/jauaHasi AHATHOCTHKA — OIUH U3
COBPEMCHHBIX MCTOAOB JIy‘IGBOfI JUArHOCTHUKU JIA
OIICHKH (DYHKIIMOHAILHOTO COCTOSIHHUS Pa3IUYHBIX
OpPraHOB ¥ CHCTEM OpraHu3Ma C TMOMOIIBI0 THa-
THOCTHYECKUX paguodapmmpenapaToB, MEUYCHHBIX
pamuoHykiIuaamMu. B HacTodiee Bpemsi U3 METOI0B
PaAMOHYKIMAHON IHAarHOCTUKKA HamOoJee IIUpo-
KOE€ pacnpocTpaHeHHEe TMONydusia CHUHTUTpadus
— MeToJ (PYHKIIMOHAIBHON BU3yalln3alluu, 3aKIIH0-
YarOMIUKCS BO BBEJICHUU B OPTaHWU3M PaJMOAKTHB-
HBIX M30TOIOB U TOJIyYEHHUH H300pakeHUs MyTEM
OTIPEJICICHHS UCITYCKaeMOro UMHU u3nyudeHus. Ka-
3axckuit HIM OHKOJIOTHUY M paiioIOTHU SIBIISIETCS
BEIYLIMM LIEHTPOM MO OKAa3aHUIO IMArHOCTUYECKOUN
Y J1e4e0HOM MOMOIIM OHKOJIOTHYECKUM OOJIBHBIM B
Pecnry6nmke Kazaxcran. bonbmias yacTh OHKOJIOTH-
YecKux 3a0oJieBaHUi, BeTpeuaromuxcst B Kazaxcra-
HE, MOXKET OBITh TUArHOCTUPOBAaHA HA PAHHUX CTa-
TUsX (OTYXOJH MOJIOYHOW JKeJe3bl, KOXKH, HMICHKH
MAaTKH, THUIIEBOJA, KEIyAKa, MCYCHH, 000T0THON

U MPSMOW KHIIKH, TPEACTATSILHON JKEJIe3bl) ITy-
TEM TPOBEACHUS PATUOHYKIUTHOW JHArHOCTHKH.
CBOeBpeMEHHAsT U paHHSS JHArHOCTHKA OHKOJIO-
FHYECKUX 3a00JIeBaHUIl IO3BOJSIET 3HAYUTEILHO
YIIYYITUTh UCXOJBI JCUSHHUS W MOBBICUTh BBDKUBA-
eMOCTh 0ONBHBIX. Tak, BRIABIEHHE paKa MOJOYHOU
skene3sl Ha 1 ctagum mos3BoisteT Ooiiee ueMm B 200
pa3 COKpaTUTh (DMHAHCOBBIE PACXO/Ibl Ha JIEYCHHE U
ITOBBICUTH 5-JIETHIOI BEDKHBAEMOCTE ITOYTH BIBOE

(o 90-95%).
KpuTtepun BpIGOpa paaMoHyKInaAAQ

CoBpeMEeHHOE DPa3BUTHE SAOCPHOH MEIULMHBI
XapaKkTepHu3yeTcs Mpekie BCEro pa3padoTKON yHH-
KaJbHBIX HOBBIX paguodapMIpenapaToB, KOTOpbIE
MO3BOJISIIOT OLICHWBATh COCTOSHUE PA3IMYHBIX Op-
TaHOB ¥ TKaHEW OpraHn3Ma Ha KJIETOYHOM ypPOBHE.

- OnTumaneHBIM HYKIWAOM Jisi paaunodapm-
npenapara siBISIeTCsS TOT, KOTOPBIHA MO3BOJISIET MO-
JYYUTh MAKCUMYM THArHOCTUYECKOW WH(pOpMaIun
P MUHUMAJIBHOW Ty4eBOI Harpy3Kke Ha O0JILHOTO.
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KenatensHo BeIOMpath Takoii POII, koTopsiii ObI-
CTPO IOCTYHAeT B MCCIELYEMBbIi OpraH M ObICTPO
BBIBOJIMTCSI U3 OPraHW3Ma, TeM CaMbIM CHWXKasl JIy-
YEeBYIO Harpys3Ky.

- Io ¢hu3nuecknm xapakTepuCTHUKaM OH JOJDKECH
o0najgaTh KOPOTKHM IEPUOJIOM ToNypacraaa. bei-
CTpBIH pacmaj HyKJIUAa Takke oOecriednBaeT 0e3-
OIIaCHOCTb UCCIICIOBAHUS.

- K uncny ocHoBHBIX TpeOoOBaHUil cieqyeT OT-
HECTH HAJMYMe Y HYKIIUAa Y-U3Iy4eHus; y100HOro
JUIsL HApY>KHOU perucTpanuu.

- POII, BBOAMMBIE BHYTPb OPraHu3Ma, He JOJIK-
HBI COJIEP)KaTh TOKCHUECKUX IPUMECEl HIIN pajnuo-
AKTUBHBIX BEILECTB, KOTOpPhIE B IPOLIECCE pachana
00pa3yIoT JONTOKHUBYIINE IOYSPHIE HYKITHIBI.

W3 smoata MoxHO Habpatb 5 wmi, rae Oy-
ner 1038,8 -5= 5194 MOk U MeTUTbh, JO0OAaBHB BO
(y1akoH C peareHTOM, HampuMmep, Ui CIUHTHIPA-
¢un cxenera Texuedop. *"T-texuedop BBOAUTCS
BHYTPUBEHHO B 3aBUCHUMOCTH OT Beca IIaLMEHTA
400-600 MOk u cumHTHrpadus Bcero Tena (Cke-

nera) yepe3 3 waca. Ecnu ramma-kamepa oaHa, 3a
9TH TPHU 4Yaca MOXHO HCCIICJOBATh MOYKH, TICUYCHb,
HIMTOBUAHYIO kene3y. st wccnenoBanus QyHK-
UK (AMHAMUYECKOH cuuHTUTpaduu) mouek 1 mu
— 1038,8 Mbk amroata mpeaBapHUTEILHO pa30aBUB
¢duzpacTBOpoM 10 4-5 Mi 10OABIISIIOT BO ()IIAKOH C
[lenratexom. B cpeanem Ha manueHTa BHYTPUBEH-
Ho BBoautcs 200 MbBk, T. e. mpenapat xBaTaeT Ha 5
OoNbHBIX. J[)1st cTaTHUeCKON CHUHTUTpaQUU TeYeHU
¢ ¥"T-TexHEPUTOM WM TUHAMHYECKOW — rernaTo-
oumucruHTUTpadun ¢ P"T-Me3uI0i MPUMEHSIETCS
TaKas e J103a IpenapaTos.

PagnoakTBHOCTH 31M10aTa BBICOKA (B HEpBOU
Helenn 0coO0eHHO). B Tabmmme 1 mpuBeneH mpak-
THYECKUH BBIXOA MTC M3 reHeparopa €KeJIHEBHO
B T€UEHHE CPOKa dKcIuryaranuu (15 cyTok) B cpas-
HEHUH C TEOPETHUIECKOH (110 pacdeTry) pajinoaKTHB-
HOCTBIO. DJFOAT TTOCTOSIHHO JIOJDKEH HAXOIUTHCS B
3alIUTHOM KOHTEHHEpEe U Mpu paboTe AOJKHBI CO-
OJIFOMaThCsI BCE TIPaBHJIa PaJMAIlMOHHON Oe3ormac-
HOCTH.

Taéauua 1 — Ipakruueckuii Boixoa **"Tc U3 reHepaTopa €XKEIHEBHO B TEUCHHE CpoKa dKciutyaranud (15 cyTok) B cpaBHEHUH ¢

TEOPETHYECKOH (110 pacyeTy) pagnoaKTHBHOCTHIO

No Jlara Bpens O6bem IIpaxkTuuecku BbIXOA Vaensas MBK/sT TeopeTI»mec1<a${OO
B MJI panuo-akTuBHOCTH B MbBK aKTUBHOCTH Ha 9%
1 20.10 101 7,5 17090 22787 17900
2 21.10 123 8,0 13830 1728,8 13912
3 22.10 133 8,5 10320 1214,1 10813
4 23.10 940 8,5 8830 1038,8 8405
5 24.10 6264
Brixogasie
6 25.10 4868
7 26.10 10% 8,5 4881 574,2 3784
8 27.10 o4 8,0 2134 226,8 2941
9 28.10 11% 8,5 2326 273,6 2286
10 29.10 o4 8,5 1698 199,8 1777
11 30.10 940 8,5 1378 162,1 1381
12 31.10 1073
Brixognabie
13 1.11 834
14 2.11 940 8,5 849 99,9 648
15 3.11 840 8,5 635 74,7

Pacnan nykmuna (tabmina 2, 3) HacTymaer, Korja
B sIIpe HET PaBHOBECHSI MEKIY MPOTOHAMHU M HEHTpPO-
Hamu. Korza B Hykimmiae u30bITOK IPOTOHA HACTYNAET
MO3UTPOHHBIN B pacnax wim K-3axsar, B pe3ynbrare
NPOTOH NpeBpataercs: B HelitpoH. Korna B Hykimzae

ISSN 1563-034X

M30BITOK HEMTPOHOB HACTYIACT AJICKTPOHHBIN 3~ pac-
maji, B pe3ysbTarte HEUTPOH MpeBpaIiaeTcs B POTOH.
Tsokenple HEYCTOMYMBBIE HYKIIMIBI, pacraiasich, Mc-
Ty CKAIOT AJIEKTPOHBIL, JISTKUE — TTO3UTPOHBI WIJTH UCITBI-
TeIBatoT K-3axBar (Tabmuma 4).
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Tabauua 2 — Pacnan *Te (5 mn) T ,=6,014

Bpewms pacnaja ¢ B uacax t. % Mbxk MBx/mn Bpems
0 100 2000 400 8,00
1 89.09 1781,797 356 9,00
2 79,37 1587,401 317 10,00
3 70.71 1414,214 283 11,00
4 63,0 1259,921 252 12,00
5 56,12 1122,462 224 13,00
6 50,00 1000 200 14,00
7 44,54 890,8987 178 15,00
8 38,69 793,7005 159 16,00

0 gacoB --- N Mbk N MbBk ---- 100% x=t(%) - N Mbxk : 100% = x Mbk t uacoB x Mbk x Mbk ---- t vacoB(%)

Ta6auua 3 — Pacnag 3'1

Cytku % Cytku % Cytku %

1 91,8 9 46,3 17 234
2 84,3 10 42,5 18 21,0
3 77,4 11 39,0 19 19,7
4 71,0 12 35,8 20 18,1
5 65,2 13 32,9 21 16,6
6 59,9 14 30,9 22 15,2
7 55,7 15 27,7 23 14,0
8 51,2 16 25,4

Tabmua 4 — HekoTopble paguoornieckye napaMeTphl paJHoHyKIH0B, ITHPOKO MPUMEHSIEMbIE B PaJIHOHYKIUIHOH THarHOCTHKE

Panmo- Tun Bun T M>»B Brixon CraOuapHbIH
HYKJIHJIBL pacnazia H3ITy4eHUs 12 Ep Ey Eg 2JIEM.
I{UKIIOTPOHHBIE paTHOHYKITHIBI
Ga 3,24 cytok - 0,93* 40 Zn
2011 3,08 cyTox - 0,167* 8
Mn 3 2,81 cytox - 0,173* 89
1231 3 13,3 yaca - 0,159* 84
8F 33 b 1,83 yaca 0,64 0,511 100 0
nc 3 20,5 MuHYT 0,96 0,511 100 "B
BN b 10,2 MuHYT 1,19 0,511 100 3C
150 2,05 MuHYT 1,72 0,511 100 5N
%8Ga 68,3 MUHYT 1,89 0,511 100 87Zn
82Rb 1,3 MunyT 3,35 0,511 100 82Kr
PeakTopHbIe painOHYKIHIbI
BT 23 8,06 cyrok - 0,364* Q2.4 BIXe
PmT¢ 23 g 6,02 yacos - 0,14%* 88,3 PTc
13mpy 23 99,8 MUHYT - 0,39%* ’ 3Tn

70

IMpumedanns — Ey* paanoHykinmamMu ¢ Takoil dHepruei raMMa-u3iydeHHs HCCICJOBAHUs MPOBOJTCS Ha raMMa-Kamepe
(ODDKT-ckanep), a ¢ ocranbibiMU ¢ Ey=0,511 MaB — na [I19T-ckanepe, Ep — oHeprus mo3utpoHa. BeiieneHb! sKUPHBIM HIPH(TOM
PaTHOHYKITH/IBI )KM3HEHHO BaXKHBIX DJIEMEHTOB

Bectuuk. Cepust pusnueckas. Ne3 (62). 2017




Ab6umes M.E., Hypmaesa ©.C.

IToMHMO KOMMAKTHBIX reHepatopoB *"Tc¢ ObI-
BalOT CTAIlMOHAPHBIC SKCTPAKIIMOHHBIE TEHEPaTo-
PBI, TO3BOJIAIONINE CHU3UTH CE0ECTOMMOCTD JJTr0aTa
B 3-5 pa3. IIpou3BoaIUTENBHOCTh TAKOW YCTAHOBKHU
BBICOKA M cocTaBIIsToT 555-740 I'bk (15-20 Kropm)

Pacuer paamoaktuBHOCTH A(f) TPOU3BOIUTCS
CIICAYIOIINM 00pa3oM:

A(t)=A, e,

7€ A, — HavanbHas akTHBHOCTH 1pH £ = 0, A —110CTO-
sHHas pacnana, AT, ,= In2 = 0,693. CnenosarenbHo

A(t):A .e-0,693t/T1/2
0 .
BoiBoabI

B pabote nccienoBaHbl COBPEMEHHBIE METOIBI
JIMarHOCTHKH OHK03a00JIeBaHUI Ha OCHOBE IPaK-
tukn npumenenns ux B KasHUW onkonorum n pa-
nuonorun, Takne kak ODDKT u 19T, ng Takux
BUJIOB JIMaTHOCTUKU OBUIM OIPENIEICHbI Haubosee

ONITUMAJIbHBIC PaTUOHYKIUABL: ™ Tc, 51, 33¥In ams
OD®OKT u u3oronbl A MO3UTPOHHOM TOMOTpa-
¢un: yramepon-11, ''C, T'= 20,4 mun.; azot-13, 1N,
T = 10,0 mun.; kuciopoa-15, %0, 7'= 2,1 mun.;
dbrop-18, ¥F, T'= 109 mun.; pyounuii-82, ’Rb, T =
1,25 muH. Onpeienensl TUITBI PAcIiafioB U BUbBI U3-
JYYCHHI, TAKIKE ITOCYUTAHBI SHEPTUHU PACTIAJIOB JUIS
KaXJI0r0 HyKJnaa. [IpoBe/ieHbI pacueThl pajinoak-
TUBHOCTH U JI03bI IpenapatoBio [1okazaHo, uro Oy-
JIeT onTUMabHas BeIXo (5194 MOK), eciii B3 3J110-
ata Habparb 5 mu. Ecou #"T-texuedop BBOAMTCS
BHYTPUBEHHO, IS UCCIICIOBaHUS (DYHKIHUU MOYEK
nocrarouno 1 mi — 1038,8 Mbk amioata, npensa-
pUTEIRHO pa3daBiIeHHOTO (PU3PACTBOPOM 10 4-5 Mt
¢ nobarienueM Bo ¢uiakoH I[lenTtarexa. Tak Kak B
CpelHEeM Ha MalueHTa BHYTPpUBEHHO BBoAUTCA 200
MBbk, mpenapara xBaraet Ha 5 00bHBIX. JlJ1sT cTaTh-
4eckoil cruHTUrpaduu nedenu ¢ #mT-texHepurom
WM JUHAMUYECKON TernaToOMIHCIUHTUTpaQuu ¢
MT_ME3UI0H MOXHO HMPUMEHSTH TaKyl0 K€ 03y
peraparos.
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