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METOJP nomEHMfl TAJIMH-20I (0B30P)

A. B. Meuihhhh

M. ;
3<:

(HHCTMTyT ($MO$M3HKH MMH3#paBa CCCP, MocKBa)

201PaAHOHyKJiM^ Tl (73,1 q) 6ea HocMTeJia nojiyqaroT-no
HAepHHM peaKI^HHM yCKOpeHHHX 3apfDKeHHWX qaCTMLt C H30T0naMH pTyTH, 
TajuiHH h CBMHi;a, Handojiee 3$$6ktmbhum cnocodoM cqnTaioT 
HcnojibsosaHHe peaKigw 2^1Z (p, 3n) ^*Pi 0.3.; 9,33 q) 2^TE 
Ha odorameHHtzx TajumeBux MHmeHnx np% aneprHH npoTOHOB okojio 
30 MaB. 3tot nyTb Bnepsue dhtn npe&jio&eH JledoBHqeM h flp. /20/ 
b 1973 r. SyHKUMH B03dy%&eH%a peaxyp# 2^*TC (p, 3a) h 2<^T£
(p, 5a) HSMepaJiH b padoTax /I6, 17, 21, 23/. B CTaTbe /2I/ 
nonasaHO, q?o rjix peaxyp% (p, 3n) Ha npxpo^HOM mjih odoramennoM 
(no 2^Td ) TajuiHH 3Heprna npoTOHOB Ha Bxo^e b MumeHb &0Ji%Ha 

cocTaBJiflTb 628,6 MaB, a Ha Bbccoae 22 MaB. IIdm 3Tmx ycjiOBHHx 
npwMecH ^ 11 h b npojayKTe He npesbunaioT cooTseTCTBeHHO
1% h 0,2% Ha M0M6HT nepepadoTKM MumeHH (onraMajibHo qepea 32 q 
nocjie BH^ejieHHH 2^*P£). Bhxo^ 2^*T£ b peani^HH (p, 3a) npn sthx 

yCJIOBHKX COCTBBJIfleT ftJIH npMpO&HOPO TaJUIM^ 0,7 mKh/(irtKA*q) v 
Bjih3K06.dHaqemte BHxo.ua - 0,55 mKh/(mkA<h) - npH HaqaabHO#
BHeprMM npoTOHOB 28 MaB vitas ano b padoTe /23/. IlpuMeHeHne 
MraneHeii, odorameHHHX no 2^2T£ go 90-97%, ncBumaeT bhxojo. 2^^T&

'v b 3 paaa h cHxmaeT ^ b 30 paa coaepmaHHe b Mmuenax 
204^ H 203p^ ^ xoTopue, xoth h He odpaayioT pa&MOMsoTOQOB 

TajuiHH, ho aaTpyAHHiOT nepepadoTKv MwneHeft.
npn Hcnojib30Ba«wirpeaki9!ir (p, 5a)^^^P5 noBbmiemie------

3Hepr%M npoTOHOB CBepx 44 MaB peano ysejiaqaBaeT npMMecb 2^T£ 
b npo^yKTe /I7/. Jinn yweHbmeHMa npHMecn £0 npweMJieMoro 
3HaqeHHH (He dojiee 2%) npo^yKT Heooxo^hmo BH^epmiBaTb. uto 
npHBO^HT K CHMXeHHK) aKTHBHOCTH OCHOBHOFO HyKJIH&a - lT€

OcHOBHue napaMeTpw npaKTMqecKM McnojibayeMbix MeTo&oB nojiy- 
qeHHH 2*^Tl Ha ycKopHTejinx c 3HeprHHMH npoTOHOB &o 60 MaB 
cjiewvwe /IO/. PeaKUMH 203Tt (p, 3n)20IP-6 - 20ITl /I6, 21,
23, 10/; 6 = -17,7 MaB; MumeHb - cdorameHHHit (» 95%) 2(j2T£

(MeTajui mjih TlgSO^); aHeprHfl nyqica - 26-28 MaB, BHxo^Han aHeprua 
- 22 MaB; bhxojo, - 2,2 MKn/(MKA.q): npuMectt 2^T£ (26,1 q) ^ 1%; 
2°2rt (12,2 cyT) ^ 0,5%. PeaKi^a 205Tl (p, 5n)20IP6 20% /I7/,

A:- 
?t:
52
2i;

M3

b r 
2l-
bl;:

TH.
3 i

B ( 
CC: 
BH: 
( Tc 

rrp> 

OAI 
B i
Ma:
660
22
np:
rrp:
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moc
20
on:
np:

np>
pe;
KO’
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0
j. HTO
‘Tl
AOB nojiy-

- MaB 
/I6, 21,
~03rp£

nan 3HeprnH 

i q) — 1%;
- 20IT£ 717/,

<?= -31,9 MaB;. Miraenb - odorameHHtift (» 99%) 2<^°T4 (neva 
hjih OHeprwH nyqna - 46 MaB, BuxonHaa aneprHH -
38 MaB; bhxoa - 2.0 mKh/(mkA»ii) : npHMecu * 1,5%, , ..PeaKUHH i06P6 (p, 6W2^ (1,77 2C% - 2°T

/19/; #=-44,0 MaB; Mranenb - odoraqeHHti% (95%) (motel
P60 mjim Pb 5 O4); aneprHH nyqxa - 60 MaB, suxo^Haa aneprHa 
52 MaB; bhxoa - 2,5 mKh/(mkA»ii) ; npioiecH 0,5%;
202t££Q,I%. HpM OdayiieHHH KOMdHHHpOBaHHHX MMffleHeti, COCTaP; 
ns nocJiej^OBaTejibHHx onoes odorameHHtix '6 , h
b MHTepsajie aneprHR npoTOHOB 60-22 MaB a$$eKTMBHhtft Bbcxo# 

yBejiHxiMBaeTCH 6ojiee, qem b 10 paa no cpaBHehmio c 
bmxoaom Ha npupo^HOM tsuijihh npM anepriw npoTOHOB okojio 30 M

Peani^HH Ha naoTonax pTyTH Bpf% jih MoryT oxaaaTbca nepcncK 
THBHHMH ftJlH nOJiyqeHHH pa^HOHSOTOITHO HHCTOPO l /2, 7, In '
B padoTe /IO/ noKaaano, hto npn odjiyqeHHH npHpo^Horo ajieMe:
B OnTHMBJIbHbDC yCJIOBHHX CyMMBpHSLH UpHMeCb f ^00,202fj»^
cocTaBJineT dojiee 15%, Ha odoraqeHHOM aaoTone (98,6%)
bhxoa peaKitHM ^%q (p, 2n)^*Tt npn aneprHH npoTOHOB 19 Mai 
(TOJiinHHa MicueHH 6 MaB) pasen 2,42 mKh/(mkA.ii). Pa^HOHyKJOiff a 
npHMecH npn BhmepxKe mozho chh3htb jmmb #0 3,4% (qepea 60 q) 
ofiHaKO npn aTOM BhixoA yMenbraaeTCfl ^o 1,38 mKh/(mkAih) .
B J^ydne /7/ onpeflejiann buxo^h pa^HOHSOTonos Tajuma npn cdjiy: 5T 
MaccHBHott pryTHOit MraneHH (315 r/cM^) npoTOHaww c aHeprneft 
660 MaB. Ohm cocTaBHJiH ajih l h t cooTBeTCTBeHHo
23; 3,9 m 0,46 mKh/(mkA»x*) k Horary odjiyqeHHH, hto ^ajiano ot 
npMeMJieMoro ajih Me^HijHHH pa^HOHaoTonnoro cocTasa TajuiHesoro 
npenapaTa.
. B MTOre MQ3KHO KQHCTaTKpOB&Tb« HTO JIJ1H nOJiyqeHHH HP...
odorameHHHX h ^^P^ Heodxo^HMH lynmoTpoHU c aHeprHHMH
npOTOHHHx nyqKOB 50-65 MaB. npn aHeprHHX npoTOHOB nopa&Ka 
20 MaB moxho HcnojibaosaTb npHMHe peani^HH Ha naoTonax pryTH, 
oahslko npn btom He odecne^HBaeTcn xopoman j^nwoHyiaiH.nHaH hi ctotb 
npenapaTa . Ho 3thm npHHHHaM Handojiee d^aronpHHTHoJ! b 
npaKTHHecKOM OTHomeHHH peaKqHefl ^jih nojjyqeHHH RBJiaeTca
peani^iH npoTOHOB c aHeprHe# okojio 30 MaB Ha odoraqeHHOM 
KOTopaa h HcnojibayeTGK qaqe Bcero.
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tieM Ha npoTOHax (npw o^HHaKOBbix 3HeprHnx). B wbcthocth , rrpw 
dHepruH ” 30 MbB bhxoa peaKpHH l (<£, 4 F8 npMdjiH3H- 
TejibHo b 2 paaa Menbme swxo^a peaKunn (p, 3rv) /II/.

PaCCMaTpHBBH XHMHWeCKOR nepepadOTKH OdJiyweHHHX
MHmeHeR, otm6Thm , wto hs pTyTHHX h cbhhuobhx MHineneR 
Bb^eJIHEDT HenoCpe^CTBeHHO MSOTOFIH TSUIJIHH, Tax WTO H6T ocodoR 
HeodxoAMMOCTM b dwcTpoR nepepadOTKe nocuie odjiyweHMH. HanpoTHB, 
MHor.ua TpedyeTCH ^.axe BHAepaaiBaTb MMmenb ^jih yMeHbmeHMH npnwe- 
ceR. Hpn odJiyweHHM Tajuinesux MMmeneR Hejibsn Me^JiMTb c Bw&eae- 
HM6M CBMHI^a, HOCKOJIbKy KOpOTKOJKMBymHR H30T0n *^P# %OJI%eH
pacna&aTbca b &owepH%R bho teudimbboR MaTpupu.

BoHap^H m AP« /IO/ ocymecTBJiHJiH oweHb npocToe pauBjaejieHMe 
odjiyweHHoR MeTajuiMwecxoR pryTH h hsotohob Tajuina nyTOM npoMH- 
belhmh MaTepMajia MMnieHM m TaHTajiOBoR noAJiojKKH (na KOTopoR 
copdupyeTCH okojio 40% paAHOELKTHBHoro tsuijimh) Harpera* 3 M 
pacTBopoM cojiHHoR khcjioth. Ilocjie ^odaBJieHHH 3 M pacTBOpa 
mejiowH m paadaaaeHM# bo^oR no Jiywsietch $H3HOjiorHwecKHR pacTBOp 
c pH ot 4 £0 6, KOToptiR coAepxHT paAHoaKTHBHHR TajijiHk c 
raejibHoR aKTHBHOCTbK), djiMSKoR k desHOCHTeJibHoR (doJiee 200 mKm 

/mkp ll). AHajiorHWHan MeTO^wna c HcnoJibaoBaHneM b 
xawecTBe npOMbiBHoro pacTBOpa yxcycHoR khcjioth (4 M/ji) , narpe- 
Toro ao ^ 70°C, npe^JiomeHa HoBropoAOBHM h AP* /7/. CesacThH- 
hob m AP* /3/ nocjie pacTBopeHHH odJiyweHHoR npoTOHsiMH mjih A^^Tpo- 
H8Mil pTyTH B 10 M Et30TH0R KHCJI0T6 nepeBOAHJIH paAHOTBJIJIHR B Tpex- 
BSUieHTHOe COCTOHHHe r£L300dpa3HHM XJIOpOM, APdaBJIHJIM XJIOpHA HaTpHH 
H OKCTparnpoBEunH tqjijihR xJiopeKcoM. PeaKCTpaKipuo iipoh3boahjih 
0,1-0,3 M pacTBopoM ipeJiowM. BsiRnpaRx h AP* /27/ Hsywajm okctpslk- 
qnio TZ+> Th H<^+ cMecbio TB$-deH30Ji (1:1). YcTaHOBJieHo, wto 

Tir+ oKCTparnpyeTCH M3 cojihhoR khcjioth bo bcom HHTepsajie khcjiot- 
HOCTH. noxoaaa cHTyai^nk H"B cjiywae aaoTHoR KHCJIOTH."B to ke 
Bp6MH npaKTHWeCKH He OKCTpELTHpyeTCH H3 paCTBOpOB 3TMX 
khcjiot npH KOHpeHTpapHHX HMze 4 M. Ko3$$HAH6HTH pacnpe^JieHHa

.2+ „ ----- — nn a _______ _ _ ____  mo 3+ m »+ r>AJiH Hcj s cjiywae nue- HaxoAHTcn Me.Tv.py ±c~' h it' . d nnu^ ohm 
HM6DT ocTpuR MHHHMyM npH 7 M. Mcxoah hs 3Tmx A^HHHX, psL3AejieHHe 
TaJIJIHfl H pTyTH MOKHO OCyA^CTBHTb RByHR nyTHMH I OKCTpaKUHeR 

H3 7 M pacTBOpa HVO^ c nocjieAy»mHM 3'jiKDHpoBELHHeM boaoR 
mjih oKCTpaKqneR hs 2 M pacTBOpa HC& c nocJieAyrou\MMH 
BOCCTSLHOBJieHHeM TA0 T&*" H 3JIK3HpOBdHHeM BOAOR.
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' Fpynna XajiKMHa b JfydHe /9/, onpe^e^HH KyMyjiRTMBHbte 

nsoTonoB TajiJiHH b cnajuioreHHbix peaKijMRX Ha CBHHi^e m bmcmv = 
MCn0JIb30BaJia RJIR BHA6JieHHH MMKpOKOJIMLieCTB TaJIJIMR M3 CBMlhV' . 
MMIU6HM CBOMCTBO KOMIUieKCHOPO HOHa odpaTHMO COpdMpOB?

CH Ha CyJlb$OKaTMOHMTSLXf TMIIB flay3KC-50 MJIM Ky-2 M3 6pOMM,n,HKr' 
pacTBopoB. OdjiyiieHHHR cBMHeq pacTBopRjiM b 4 M pacTBOpe 1 ■
TaJIJIMR OKMCJ1RJIM JD.0 TdpOMO,’ M K POpRUewy paCTBOpy flOdG1
KB^ b TaKOM KOJiMMecTse, wTodbi nocjie Bbina^eHMR oca&xa Pi 

KOHL^eHTpai^MR KB COCTaBJIRJia 3 M/jI. HoCJie $MJIbTpOBaHMR pa" 
nponycnajiM iiepes KOJioHKy c KaTMOHMTOM, npoMbmajm ee 3 M 

paCTBOpOM KBO' M 3JIiOMpOBaJIM TaJIJIMR I M paCTBOpOM cojirhoR 
kmcjioth. Hosropo&OB, Arees m AP* /8/ MCCJie&OBaJiM yjieTyiim 

$T0pM,DL0B TajuiMR M3 CBMHi^OBWX MMmeHeR. B KayecTBe raaoB-pc 
tob Mcnojib30BajiM napw + H^O. HaMJiymune ycjiOBMR

BbmeJieHMR pa^MOTajuiMR Ha TepMOxpoMaTorpatjMxiecKoR kojiohk6 r.n 
a^aioTCR npn TennepaType okojio 775°K m ^aBJieHMM napos H57 f 

(1:1) MOHee 0,4 Ha. CtiHTaioT, tiTO TepMoxpOMaTorpa^HtiecKMR
RBJIR6TCR npHOMJieMHM J^JIR MBJIHX M J^JIH MaCCMBHbDC (dOJiee 20 ) ) 

CBHHLJOBblX MHEGHeR.
IlpM nepepadOTKe TajijweBHX MMmeHeR peajiMayeTCR dojibmc 

KOJiMtiecTBO mbtoaob. B pra© cJiy^aeB tbjijimR nocjie pacTBopennn
B aSOTHOR KHCJI0T6 IlOrJIOmaiOT Ha M0H00dM6HHHX CM0JI3X /21, 14/

20T 201OT^ejiHioT P£, a HaKonMBiiiMRcH Tl (na &pyroR kojighko)

CMHBajoT ropRtiMM 20%-hhm pacTBopoM rM^pasMHcyJib$aTa. B &P1 
McnojibsyioT coocajK^eHMe pa&woaKTMBHoro CBMHi^a na pmapookmcm 

mejiesa c nocjieflyiomMM pa3A©JieHMeM jKejieaa m HaKonMBiiier ocr 

C nOMOqbK) MOHOOdMeHHHX CMOJI. B MtBJIMM /I2/ M3 paCTBOpa MMlih 
TajuiMR ocajKAaiOT b BM&e Roama^, a HaKaruiMBaiom>iRcH 
yjiaBJiMBaioT Ha mohoo6m6HHoR KOJiOHKe. ripeAJioJKeHbi MeTOAbi pa3A 
CBMHI^a M TaJIJlMH~OCHOBaHHbie~ Ha PMApaTMpOBaHHOR OKMCM' U,MpKC: 
/24/, a TBK?Ke hb 3KCTpaKi^MH TpexBajieHTHoro tbjuimr xJiopeKcoi 
npeABapMTejibHO HacumeHHHM rasoodpaaHbiM xJiopoM /4/, mjim cMe 

N -deH3MJiaHMJiMHa M xJiopo$opMa Ha BTopoR ctsamm npoq,ecca. 
t. e. nocjie bhasjishhh cbmhuoboR $paKUMM /26/. MeTOAMKa h 

padCTKM TajIJIMeBOR MMIIieHM C MCI10JIb30BaHMeM 3KCTpaKUMM 
AMOTMJIAHTMOKapdaMaTHHX KOMfiJISKCOB (00 C ) paCTBOpaMM XJIOpcy' 

naapadoTana b HlBeRirapMH /25/. npHHiyin M6TOA& ocHOBan na i
paajIMHMM KOHCTaHT OKCTpaKLTMM (QQC-)^ M B CMCT8Me
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CHC^-^O. Ha nepBOH cts^mh pa^MoaKTHBHbift CBMHep BbmejiHJin ms 
pacTBopa Tajuinesoft MHineHM 9KCTpaKi%Ke# xJiopo$opMOM, co&epmamuM 
1,7*10“^ M/ji in ($©£ )^, a nocJie BbmepwKM cBMHi^OBoft JpaKi^nw 
h HaKonJieHHH 201^ ocTaTKM CBHHL^a yj^ajiAJiM CMecbK) 3,4*10“^ M 
H0DC m xjiopcx|)opMa, KdMndejui m jyp. (CU1A) /I3/ BbmejiHJiM 201%
H3 renepaTopHoft cwcTeMu 20Ip^ — 20Lj*£> copdnpyH cBHHeq 

Ha K0JI0HK6 CO CMOJIOft 500V\&4, H3 KOTOpOft ^ l BHMHBaJM. 

no Mepe ero HaKonJieHHH MajiHM odtewoM (3-4 mji) 0,005 M pacTBO- 

pa cojiHHoft khcjiotu, co&epwaqero 0,1% rasoodpaanoro xaopa.
B nameft cTpane npHMeHneTCH coocawfteHMe c oca^KOM

cepHOKHCJioro CTpompiH h nocJie,5yK)mee OT&ejieHMe HaKonnamerocH 
20-*-% aKCTpaniyieft dyTHJianeTaTOM /I, 6, 13, 22/. B jc^ajibHeftmeM 
/5/ CTa^too ocsuigoteHHH aaMeHHJin 3KCTpaKi^eft tgm we 3KCTpareHT0M, 
nTO cymecTBeHHO ynpocTHjio TexHOJiornio npoM3BO&cTBa h noBHcnjio 
TexHOJiornqecxHft bhxoa 201% e SKCTpaicijMio Tajuina npoMaBO^sT m3 
CepHOKHCJIHX paCTBOpOB B npHCyTCTBMH dpOMaTB K8JIMH M XJIOpH&a 
HaTpHH b cTporo onpe^eJieHHux nponopLpiHX. Ilpn 3tom KOs^m^ieHT 
paa^eJieHHH CBHHi^a m TajuiHH Kan b Manpo-, Tax m b MHKpOKOHi^eHTpauMHX 
AOCTHraeT 10^.

201Ajih cepHftHoro npoMsso^CTBa T£ Ha mockobckom aaBO^e "Me^- 
psy^nonpenapaT" /I/ ncnojibsyioT itMKJiOTpoHHbie mhuishh m3 MeTajuiM- 
xiecKoro odoraiqeHHoro 95%) 203% , pacnojioweHHoro cJioeM 
$HKCHpOBaHHOft TOJI^HHU Ha Me^HOft HOflJIOWKe H SaKpblTOrO Me&HOft
$ojibroft. OdJiyxieHHe MumeHeft itpomsboamtch hb msoxpohhom umkjio- 

TpoHe HA3 mm. KypyaTOBa npn SHeprMM npoTOHOB 29-29,5 MaB m^ 
HHTeHCMBHOCTH nymta okojio 20 mkA b Teyenne 15-20 ii. Bhxo,h 20 Ip^ 
cocTaBJineT 17 mKm/(mkA»xi) , aKTHBHOCTb 20Ipg B MraneHH k kohitv 

odJiytieHMH APCTMraeT 3,5 Km. Ms I Km PB Ha saBO&e nojiy tiara t
dojieeI70 mKm 201 % B BM^e Me&MitMHCKoro npenapaTa (xjiopMA 
TaJIJIMH B $MSMOJIOrHneCKOM CTepMJIbHOM paeTBOpe c pH 5-9).



II

Chmcok McnojibaoBaHHOfi JiHTepaTypw

1. BeHMKOB H. M., BojiKosa H. M., KoaJiOBa M. h #p.-Atov
dneprKH, 1986 , 60, 2, c. II9-I22.

2. /tMMTpMes II. II., Mojimh T. -A., flMHTpHesa 3. II., PaHapwH M, B 
Atom. aneprHH, 1979, 41, * 6, c. 431-433.

3. ManaroHOBa JI. H., Mo$a B. 3., CesacTbaHOB ID. r.-Pa^HOXi v
1977, 19, 6, c. 860*o6I.

4. ManaroHOBa JI. H., Mo$a B. 3., CeBacTbHHOB 10. F. IloJiyueb ^
tbjijimh-201 dea hocmtbjih. - Pa^HOXMMMH, 1980, 22, 4, -^
c. 616-617. /

5. MajiHHHH A. E., KoaJiOBa M, fl., CeBacTbHHOBa A. C. m ^p«
nojiyueHMH tbjijimh-201 . Abt. cbm#. I242I8I, 1986. Bmjh”: 
"Otkphtmh m M3o6peTeHHHn, ft 25, 1986. .

6. JlesHH B. M., KoaJiOBa M. fl., Mbjimhmh A. B. m Ap. Cnocod 
nojiyqeHwa tbjijimh-201. Abt. cbha. * 786086, 1980. Btojuie-i'eim 
"OTKpblTMfi M M306peTeHMHN, J£ 46, 1982.

7. HoBropq&OB A. $., Kojibxikobckh A., Hryen Konr Hanr. - PaA.no- 
XMMMH, 1981, 23, * 4 , 619-623.

8. HoBropp&OB A. $., 36jihhckm A., KojiatmoBCKM A., Arees B, A., 
Kjuo^hmkob A. A., Mniceit H., MuKyjibCKM fl., Mhcmbk P.,
Cameroon A. JI., CadeijKa M. IIpocTOft mbtoa bugokoTeMnepaTypHoro 
Bti^eJieHMH HBOTOnOB TaJIJIMH M3 MBCCMBHOfi CBMHqOBO# MHineHl^c
IlpenpHHT OMHH, P6-86-379, flydna, 19861 .

9. Adilbish M., Fominykh 15.1., Khalkin V.A., Knotek 0., 2>aitse-- , 
va N.G.- Radiochem.and Radioanal.Lett.,1930,45,No 3,p.227-234. |

10. Birairtari C., Bonardi M., Salomone A. production stru- w
dies by 203-Tl(p,3n)201-Pb and 202-Hg(p,2n) nuclear rencbions.; 
Fourth Int.Symp.Radiopbarm. Chemistry, Jtilich (FRG),23-27 August;

...... . i 05o A ^ +.n « zr? ---------- -—------ • .............. .......................... .

and Radiopharm., 1977,15, So 5,p:4)7-44).



12

14. Hanna R.W., Leigh J.R., Burch W.N.- Australas.Radiology,
1977,21,No 4,p.387-393.. .. .. - . ~ -

15. Kozlova VI.D., Levin V.I., Malinin A.B. et al.- Int.J.Appl.
Radi at. and Isotopes, 1932,^3, No 7, p. 533-553" • „

16. Lagunas-8olar M.C., Jungerman J.A., Peek N.F., Tlieus B.M.- 
Int.J.Appl.Radiat.and Isotopes,1973,29,No 3,p.159-165. -

17. Lagunas-Solar M.C., Jungerman J.A., Paulson D.^.- Int.J. 
Appl.Radiat.and.Isotopes,.1930,31,No 3,p.117-121.

18. Lagunas-Solar M.C.- Int.J.Nucl.Med.Biol., 1933,10,No 2/3,
p. 75-34. _ . _ . ..

19. Lagunas-S olar M.C., Little F.B., Jungerman J.A.- Int.J.Appl.
Radiat.and.Isotopes, 1981,32,No 11,p.817-522. .. _ „

20. Lebowitz B., Greene M.W.> 7— J* Nucl. ;Med. , 1973, 14, No 6,
p. 421. , >. ...»

21. Lebowitz B., Greene M.W., Fairchild R. et al.- J.Nucl.Med.,
1975,16,No 2,P.15i-l55----- _ _ - _

22. Malinin A.B., Kozlova M.D., Sevastyanova A.S. et al.- Int.J. 
Appl. Radi at. and Isotopes, 1934 ,_35,No 7,p« 665-637.

23. QaimS.M., Weinreich R.,_Cllig.H.- Int.J. Appl .Radiat. and
Isotopes, 1979,30,No 2,p.35-95. _ .

24. Ramamoorthy N., Watson I.A.- Radiochem.and Radioanal.Lett.,
1979,39,No 4/5,p.309-318. " . _ .

25. Schubinger P.A., Zimmermann K., Jakob K., Huszar I.f
J. Lab ell. Compounds and Radiopharm., 1981,18, No1. -2, p. 234,-236.

26. Sodd V.J., Scholz K.L., Blue J.W.- J.Radioanal.Chem.,1982,
63,No 1-2,p.277-280. . „ „ . . . „

27. Weinreich R., Chamma D.F.S., de Costa e Silva A. et al. 
Extraction chromatography in isotope production; application 
in the production of 6^ga and 201T1. Fourth Int.Symp.Radio
pharm. Chemistry, Jtflich (FRG),23-27 August 1982,Abst
racts, p.153-155*



13

-ogy,

.eAppl.

OCOBEHHOCTM CIMtWAJlM3MP0BAHH0r0 ipUIOTPOHA jyiH 
HAPABOTKH MEJWECKHX PAJ^OHYKJOWB tiOfl-123 M

TAJUIMlt-201

n B.M.

:-5. .
.it. J.

* H. M. BeHHKOB

(MHCTMTyT aroMHO# aHeprMH mm. M. B. KypyaTOBB, Moc

2/3,

*J.J. Apple

I-, 3fo 6, 

jcl.Med.,

• — Xnt * J. 

; b. and

JL.Lett.,

23^-236.
' •,1982,

; ale
jplination
ip.Radio-
:,A"bst-

UMKJIOTpOH MAS, Ha KOTOpOM HBJI8XeH0 npOMBBOACTBO Till”•
/3/ h paspadaTHBaeTCH TexHOjicrnn npoMSBO^cTBa ttoAa-123, 
cmbho HcnojibayeTCH npoBe^eHHH Kan $yH^aMeHTajibHHX 
$M3MXieCKHX 3KCnepMMeHT0B, PJiaBHHM odpaaoM, Ha mohbx JIMT)!
Tax m ajih peraeHMfl p%a npHKJia^Hhix aa^ay, ho He hbjih6tch 
OnTHMBJIbHHM qHKJIOTpOHOM RJIR IIp0H3B0ACTBa HdOTOnOB. Ann no.1 
odecnexieHMH paAHOHyxjiMAaMH' MeAtmMHCKMX yupexAeHHti pernoHa 
C MHOrOMMJIJIMOHHHM HBCeJieHHeM HBOdxOAMM CIieiJHaJIH3HpOBaHHbn> 
UMKJIOTpOH, OCHOBHbIMM OCOdeHHOCTHMM KOTOpOPO ^OJIXHH dfcITb (. , ,

JVih cymecT.BeHHoro odjierxieHMH axcruryaTaitHH, noBumenHH nai;e%- 
hocth, ynpomeHHH M y^euieBJieHMfl ycKopHTejin hm ^0JUK6H dHTb w:-uxpoH- 

hmR ipiKjiOTpoH c HenepecTpaMBaeMHMM BH-cHCTeMoR m MarH^T) ; ;m 
nOJIGM, C MMHHMdJIbHHM XOJIWieCTBOM CMCT6M XOppeXI^HH.

UMKJIOTpOH ftOJDKeH HMBTb OHepPHX) BH6fflHerO nyxiXB npOTOKvD 
30 MaB, KOTopan HBJineTCH Handojiee onTHMajibHoft AJin npoHaBO^cTea 
xax TajiJiHH-201 . , Tax h fto^a-123 /4/. *

BeaycjiOBHO, TaxoR paAMonaoTonHuR ipixaoTpoH ^ojixeH dbiTb 
cnpoexTMpoBaH Ha ycxopenne OTpHijaTejibHHx hohob Bo^opo^a. Bhboa 
nyxixa Ha qnxjioTpoHa ocymecTBJineTCH nepeaapnAKOft OTpHijaTe.1]. •;>« 
hohob BOAopo.na Ha tohxom cTpHnnepe (na rpa$HTa hjih depHJiJiM.-;.) c or 
HOCMTeJIbHO M&JIOfl OCTBTO^HOR paAHOaXTMBHOCTbK). 3$$eXTHBH0CTJ&
BUB0Aa-djiM3Ka""K—IOG%.*€"nejibio "CHHzeHHH-Uvrepb oTp^axerrav&^v... -
hohob npH ycxopeHHH b LjHKJioTpOHe aoj^k©h 6htB odecnetien 
BaxyyM <v vto Tpedye? axcnaJibHoR HHmexnHM OTpHiraTe ibHHX
HOHOB H3 BHemHerO HCTOUHMXa C AH#OPOHi;MaJIbHOR OTXBRKOR. 
iloAodHue CHCTeMH paapadoTanu A^a pj^a aapydexHHx i^HXJiOTpcicB, 
npn 3tom MOxeT duTb nojiyyeH BHemroiR tox npoTOHOB ao 100 mkA.

C uejibio cymecTBeHHoro chhjkqhhh ■ ypoBHH ocxaTOWHoR paAMO- 
aXT'HBHOCTH HB A0TBJ1HX yHXJIOTpOHB H60dX0AHM0 EHpOXOe HCHOaoSO- 
BBHHe TBXHX MBTepHaJIOB KBK aJIDMHHHR, Ppa^HT M depHJUIHtt. B . 
yacTHOCTH, BaxyyMHaa xaMepa, xapxac AyaHTa, HOHonpoBOA aojl^:*
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duTb H3roTOBJieHH M3 ajnoMMHHH. IIpM nepesapflAxe Ha cTpwnnepe , 
Hedojibman qacTb nyxina (^0,1%) 6yp$T bhxoamtl b BMA@ HeRTpsuib- 
HfaDC BHCOKOOHeprWTJHHX BTOMOB BO^OpO^a, M MX yJiaBJIHBaHHfl
Heodxo^MMa rpa^HTOBaa jiOByniKa b cooTBeTCTByiomeM MecTe b naxiepe.

Ajih Taxoro ipfKJioTpoHa npe^nouTMTejibHa 4-ceKTopHan MarHHTHan 
cTpyKTypa c AnaMerpoM n0jiDcoB 110 cm h cpeAHMM noaew b paRoHe 
BHnycKa^I,5 Tji. BH-cMCTeMa - ^Byx^yaHTHan c Hanpa%eH%eM Ha xajK- 
AOm pyanTe - 50 kB h tiacTOToR 46 MTij (2-an rapMOHMKa). ynpasJieHMe 
UMKJioTpoHOM aBTOMaTM3MpoB8HHoe • Xoth M3 i^HKJioTpOHa, ycKopmoqero 
0TpHIJBTeJibHbie MOHH, B03M0X6H OAHOBpeMeHHblR BHBOA A^yX IiytlKOB B 
pasHHX HanpaBJieHHflx (npM McnojibsoBaHHH ppyx CTpMnnepos), a-hh 
ynpomsHMH 3KcnjiyaTaAHM HeodxoAHMO bheoahtb jMmb oahh nyxi.oK c 
nocjieAyDmeR ero passoAKoR c noMombD MarHMTa nan MHHMMyM b TpH
H30JIHP0BBHHHX dOKCa C dMOJIOPMqeCKOR Sai^MTOR, B K3JKA0M M3 KOTOpbIX
pacnojiaraeTCH cnei^MajiM3MpoBaHHoe pxa. npoMSBOACTBa onpeAeJieHHoro 
paAMOHymiMAa asTOMaTHSMpoBaHHoe MMmeHHoe ycTpoRcTBO.

KgukapR ms MOHHO-onTMyecKMX KanajioB odopyAyeTCH KBaApynojibHHM 
AydJlOTOM C BHCOKOKaxieCTBeHHHMH OnTMXieCKMMM CBOftCTBaMH /I/, odecne- 
qMBaromMMM Meume cTaTMtieckm@ paawepy nymca Ha MMineHM, m CKaHMpyio- 
IHMM MarHHTHHM yCTpoRCTBOM, OdeCneTDiBaromMM BHCOKyK) OAHOpOAHOCTb .
yepeAHeHHofl bo BpeweHM iijiothoctm nyxina Ha odJiyuaewoR MMineHM /2/.

3a ocHOBy MMmeHHoro ycTpoRcTsa a-hh np0M3B0ACTsa TaJuiMH-201 
M0X6T dfcITb B3HT0 yCTpoRCTBO, MCHOJIbSyeMOe RJISI 3TOR I^BJIM Ha I*MKJIO- 
TpoHe MA3 /5/, ho c yseaMqeHHoR miomaAbD odjiy^aeMoR noBepxHOCTM 
MMineHM pjm MCnOJIbSOBaHMH TOKa OdJTyqeHHH AO 100 mkA.

B Ka^ecTse MMmeHHoro ycTpoRcTBa pan. npoMSBOACTsa RoAa-123 
cJie^yeT npMMOHMTb ycTpoRcTBO, paapadaTHBaeMoe pun LpiiuiOTpoHa M3, 
b KOTopoM McnojibayeTca ynpomeHHan TexHOJiorMH c KpMoreHHUM nepedpo- 
com odJiyiieHHoro rasa b pacnaAHHR dajuioH. 3to ycTpoRcTBO cnpeKTMpo- 
B&HO A«WH MCHOJIbSOBaHMH TOKa fipOTOHOB 20 mkA”.

Ha paccMaTpMBaeMOM i*MKJioTpoHe c BHmeyKaaaHHHMH ycTpoRcTsawM 
B03M0XH0 nojiytieHKe npM xpy rjiocyT otimoR pad ore exeAMOBKO I xsopw toji- 
jimh-201 (BpeMH odJiyiieHMH 18 q ) m I KiopM ROA&-I23 (BpeMH odjiy- 
xieHMH 4 xi ), irro nojiHOCTbio odecneqHT noTpedHOCTM Me^qMHCKMx 
yupe*AeHMR perMOHa c MHoroMMJiJiMOHHbiM HacejieHMeM, nanpMMep, Mockob- 
CKOrO. KpOMe TOrO, Ha HeM B03M0XH0 ripOMSBOACTBO TaKMX MeAMLJMHCKMX
paAHOHyKJiMAOB Kan pydMAMR-8I/KpMnTOH-8lM, mhamR-III m AP-
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nomEHHE 201, anEPHOK Miyfopn noKia ..
PEAKipi 202Ho(p, 2n)20%

n. n. j^HTpHee

“PJ-
201u ,

($3M, 06hmhck) 

pot
B HacToaiqee BpeMH Tl (Tj/g = 73,1 q) secbMa niMpoKO

npHMeHneTCH b MeAHUHHe. IIpn noayqeHMH MeAHAWHCKoro paAMOHymiMAa 
AOJijkHH dbiTb o6ecneqemj ero bhcokslh paAHOHyKJiHAHaa qHCTOTa h
B03M03KH0CTb Iip0H3B0ACTBa paAHOHyKJIHAa B A0CTaT0**H0 60JIbE0M 
KOJijwecTBe, KOTopoe TpedyeTca A^a npaKTHKH. BecbMa xejiaTejibHO m 
bsukho HcnojibsosaTb npoH3BOACTBa HymiHAa dojiee AOCTyriHHe 
i^KJiOTpoHM Ha Majiue h cpeAHHe aneprMH. IIpeAJioxeHHue h HcnoJibaye- 
mho cnocodu nojiyqerota ^UiT<£ He yAOBJieTsopmoT sthm ycjiOBHHM.

flan nojiyyeHHa 29^T^ # npnroAHoro a^h MeAmpmn, 6hjih npeA- 
jioxeHH h McaneAOBaHH cjieAy»mne peaniytH: 2(^T£ (p,

(TI/2=9»33 ---- » 2°% /5, 6, 8, 9/, E,= 28,5 MaB;
205TZ (p, 5n.)20% —- 201Tt /5/, 45-50 MaB:
PS (p, m)20W ^ (Tt/?=59,I Mmh h 1,8 h) — 201'
2(%£. /4, 7, 10/; 206P6(p, 6n.)20L”^ Bi — 20% —
207P# (p, 7n,)20W B/' —- 20*P8 —» 20IT/ /4/,

Ep = 50-65 MdB.
Jlna peaKqwft Ha 29^Tl h 29^Tt HyjKHti npoTonu c aHeprneR 

cooTBeTCTBeHHO ^ 28,5 MaB n * 50 MaB h h6o6xoahmo BHAejiemie 
M3 MHmeHH KOpOTKOKHBymerO 2^Pi. IIpH odJiytieHMH HSOTOnOB 
CBHHi^a 29^Tl BHAejiADT HenocpeACTBeHHO H3 odjiyqeHHOti MHmeHH, 
ho npn 3tom Ep^ 50 MaB.

B yKaaaHHMX padoTax npHBeAeHM CJieAyromne 3HaqeHHH bhxoab 
2^T£ H coAepaaHHfl npHMeceft (^%/2"2^,1 q) m 292T4
(Tt/2=I2,2 cyT): a** peam^M Ha 202T£ 80-90 SBkTTmkKI^) ,
206T*:e 0,7%, 202Tl * 0,2%; AJiH peaKi^H Ha 205T£
70-80 MBk/(mkAj”), 200T? ^ 0,3%, 2^2T£ a? 1%; a^h peaKyw* na
H3CTonax CBHHi;a 17-150 MBk/(mkA»h) , 2^T£ 0,7-23%, 2™T£ 
0,5-3% (sesA® no TencTy, ecjiH He oroBopeHO, "buxoji" oaHaqaeT 
BHXOA paAHOHyKJIHAB AttH TOJICTOft MHmeHH >. BhXOAP ^ .P# , a T8J0K6 
200P< (Ti/2=2I,5 h)— 200TZ m 202**p, (Ti/2 = 3,53 ti)—r
2®2Tt , nojiytieamre M3 pafioT /5, 6, 9/, npHaeflera b cnpaBottronte 
/!/ b bhab TadJimj.
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• POP' B HacTOHu^eid pa6oTe noKaaano, iito npn odjiyyeHHM Vg, 
odorameHHofi ao 95%, npoTOHaMH c aHeprneft ~ 19 MaB, mohho 
noJiy^aTb dojibmne nojnmfcCTBa *^T4, npnroAHoro a-hh MeAHijHHH.

B padoTe /2/ npuBeASHH aKcnepHMeHTan bnne bhxoah
*02r££ B aasMCHMOCTH ot aHeprnH npoTOHOB h asAtpohob 

AJih npnpoAHOit pTyTM (AaHHue padOTH /2/ iron BeASHH b cnpasoyHMKe 
‘ /I/ b bma© TaOJiHu). IlojiyyaeMHft npn stom hmbot oyeHb

dojibiune npHMecH H 202^ e HanpHMep, npn MaKCMwajibHO#
oneprun tiacTMq: EL = 22,4 MaB odpaayeTCH 120% 2,6%
202Tl\ npn E(t = 22,5 MaB - 180% Soal£, 10,2% 202U.

CymecTByroT cjieAyiomHe cnocodu yweMbmeHMA coAepmaHHH npn- 
wecHbix paAMOHyKJiMAOB: MHineHb c odoramennuM hsotohom, TOHKan 
MMineHb, Bbidop onTHMajibHoft aneprHH dOMdapAHpy loqnx %acTMi%,
BbiAep^Ka nocjie odjiy^eHHa.

McnojibaoBaHMe odoraqeHHoro naoTona noasojiaeT peano 
yMenbuiHTb odpaaoBaHMe npwMeceii Ha APyrnx naoTonax aaeweHTa, h b 
dojibniMHCTBe cjiyyaeB yBeJHWHTb bhxoa nojiyiiaeMoro paAHOHyk jih Aa• 
OAHaKO yacTO na BudpaHHOM MaoTone-MMiiieHM HAyT peaKi^TO odpaaoBanv 
npHMecHHx paAHOHyKJiHAOB. fyih yMeHbineHHH a tux npMMecefi npHMewDOT 
TOHKyio MHineHb, a Taraice McnojibayioT tjacTHyu c aHeprneB HHxe 
nopora peaKi^iH odpaaoBaHHH npHMecH. ToHKyio MHineHb cjieAye? 
HcnojibaoBaTb, KorAa b HeKOTopoM Ananaaone aHeprnH qacTMq 
bhxoa npHMecHoro paAMOHyKJiHAa yBejiHUHBaeTca HeanauHTejibHO 
(nanpHMep, MeHee 10-15% Ha I MaB), a bhxoa nojiyqaeMoro 
pa^HOHynjiHAa pacTeT anamiTejibHo ducTpee. HanpMMep, b peaKijHHX 
THna (p, vi, (<^, tl) , (<£, ft) npH aneprHH hbctma CBHme nopora 
peaKiAdA (p, 2n), (/£, 2n), (4, 2n) bhxoa paAHOHyKJiHAa BoapacraeT 
cymecTBeHHO MeA-neHHee no cpaBHeHHio c bhxoaom b peaKijHHX THna 
(p, 2W, (p, 3n), ..., 0£, 2n), (<2, 3it), ..., (^, 2n>,

, 3 ti) , ... . _
AnajiMa peanut npn odjiyueHHH naoTonoB piyTH AeStopoHaMH 

_ _^QLKa3Ma.aeT_^T0_.3_a.T-QM .CJiyyae HeJiban BHnojiHHTb. ocho.bhh3 .. .
TpedoBaHHH npn nojiyneHHH MeAHirMHcnoro paAHOHyKJiHAa: BbicoKan 
paAHOHyKJiHAHafi xihctotb ^1 T£ h B03M0iKH0CTb npoMSBOACTsa ^91^

KOJiHiiecTsax, heo6xoahmhx a-^h npaKTHuecKoro McnojibaoBaHHH.
•ipH Od.nyxieHKH pTyTM npoTOHaMH 
odnaaysoTCH no peaKUHHM: -■^WF) 4W; &0Tt - 2ti0H|(p, 71),

Ti■ h npHMecH 
20Iuwl 202,

Tl

?.f 2UrH|(p, 2it), 2UZHfl(p, %i),

MHMK6
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^O^T^Cp, to); ^ f ^^(p, 3n). Jlerno nonaaaTb,
WTO ajih nojiyweHMH npitroAHa jwnib peannua ^^f^(p, 2n), Ann
peanqMM ^^Hfl(p, to)*^T£ aHeprHH^npoTOHOB He MoxeT npeBMnaTb 
10 MaB mb--3a peaKqHM 2^pw(g 2to)^^T^, aHepreTMwecKHR nopor 

,51 MaB. Ho BbccoA * *T«£ b btoR peani^M npw A>=10 MaBKOTopofl 9„ f .. .
oweHb Man (^ 0,5 MEk/(mkA#w)) .PeaKijHH 20%^ (p, 4n) ^ T£ He
npwroAHa wa-sa dojibmoR npwMecH no peanijHH 2 %^(p, 3n)

Ilpn nojiyweHMH b peani^M 2n)^*T£ c
McnojibdOBaHMeM , odoraq^HHoR ao ^95%, hsao MCKjnowHTb hjim

g POPcymecTBeHHO yMeHbmHTb jinnib npuMecn, odpaavioiHHecfl Ha H^ :
peaiciptM ^%y(p, m ^%^(p, 3tv)^^T^. Hopor nocjie^Heit
peaKitHM 17,3 MaB, h noaTOMy McnojibaoBanne npoTOHOB c aHeprwe#
19 MaB nosBOJiHT npaKTHwecKH nojmocTbio ncicjnowMTb aTy peaKuyno#
Ana cHHmeHMfl odpasoBaHMH b peanijHH 20%^ (p, tl)
cjie^yeT McnojibaoisTb TOHKyio MnmeHb.

Ha pmc. I npHBe^eHH KpwBue bedcoab 2°*T£ m 292-y^ ^jih
20% n odorameHHOtt ao 95%. KpMsaa bedcoab %01rj£ nojiywena
nyTOM HOpMHpOBBHMfl OTHOCHTeJIbHOPO XO^a KpMBO# BbDCO.ua 2^%o B
peaKqHH 20%^ (pf 2il^^Po k BejwwMHe Bbixo^a B peanuMM

202U

ioz"Hg(p, 2a) fHJiH 20%^f odoraqeHHoR ao 95%, npn = 22 MaB:
96 MBk/(mkA|w) . 3?a BejinwnHa bhxoab onpenejieHa cJie^iotqHM 
nyTeM. B padoTe /3/, r&e j^ana cHCTeMaTHKa Bbixo^os pagjmwHoro 
Twna H^epHHX peanquR a«hh tojictoR MwmeHM npn E^ = 22 MaB, 
ynaaaH m BbocoA peaKi^HH 20%^ (p, 2tl)20*T£: 1,7 aTOMa Ha 1000 
npoTOHOB. Ho $opMyjie hs padoTbi /3/ otot BbccojH peaKi^HM nepe- 
cwMTaH b BbDcoH ^jifl ^%$a odoraiqeHHoR pjo 95% (96 MEk/{mkA»w))
Ann nojivweHHA Kp%BO0 BHxo^a 2 %o ncnojibaoBana saBwcMMOCTb 
Bbcco^a 208po ot aHeprwM npoTOHOB b peanquM 2^Bt (p, 2rv), 
npMBe&eHHaa b cnpaBOWHMKe /I/ b BM#e TadJiMi^u.

_____ Aaa_mnyMeHHfi„ KpHROftjBbixQAa..—02J£ Hcnpm3.o.B.aH.jroT_,^aKT,,_____
wto ^o EL ^ 16 MaB odpaayeTca tojibko no peaKi?MM
20%^(p> n); npw EL > 16 MaB npoTenaeT peaKi^n 2^%^(p> 3^202^ 
(nopor peamniM 15,5 MaB)5 HoaTOwy npMBeneHHHe b padoTe /2/
(m B cnpasowHUKe /I/) BbDCOAbi 202^ cnocoda nojiywenun 
(Hg + p) £0 Ep - 16 MaB odycjiOBJieHbi peaKuweR n)
AJifl npMpofl,Horo conepacaHMa 202^ (29,75%). IlepecwHTaB otm 
BbccoAU 2^2^^ 202^^ odorameHHoR ao 95%, nojiywaeM KpKByio



19

:\3aTb ,
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IlBTb
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J MaB

3yio

SaBMCMMOCTb BMXO^B M OT 3H6prHH ITpOTOHOB
AJiH TOJicTO# MnuieHM M3 (odorameHHe 95%) b pean-
UHHX: I - 202Hd(p, 2n)20IT ; 2 - 202H^(p, 7i)202Te. 
IlyHKTMpoM noKasaH bhxoa ^01^ M 202^.^^ TOHKOfi MMmeHM.
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202,BMXO.ua A° Ep = 16 MaB na pnc. I. Hto6h nojiyiiHTb Kpusyio
b peaKi^MH ^^H#(p, tv) #0 E = 22 MaB, McnojibayeMBuxofla 202T£ . ■ ................... v 2Q2 -png

npMBe&eHHyio b padoTe /3/ semwMHy BHXOAa peaicuMM • H#(p, ti)
npw Ep = 22 MaB: 0,1 etomB Ha 1000 npoTOHOB, BbinojiHvre pactie-r, 
aHajionmHwft npe^cyqeMy, hexo^hm bmxo^ ^jih
odorameHHoR 95% npw Ep = 22 MaB: 1,4 MBk/(mkA*xj) . oKCTpano- 
jiHpyn k aTo# BejinyHHe bmxoa npw Ep = 16 MaB, nojiy^aeM
KpHByio BHXo^a Ha pMC. I.

• fylR TOHKOfi MMmeHH, OTMeqeHHO# HE pMC. I nyHKTMPOM
(aEL = 19-15 MaB, TOJimnna wwneHM 310 mp/cm^), bhxo,h T£ -
42 $Bk/(mkA#u), npuMecb _ 0,83%. IIpmhhb ajih
odoraiqeHHoM #0 95%, co#ep%aHMe 200,201^. 2,5%, noJiymiM, corjiacno
oueHOK, Bejiw^Hy npMMecH 0,8% (ripM ncnojibaoBEHHM

odorameHHott ro 98% npnMecb yMeHbniHTCH npnMepHO
b 3 paaa). TaKMM odpaaoM m bhxoe m xiMCTOTa b peaxqMM
PO? 20PHd(p, 2 Tb) Ha odorameHHOfi m b pgekijmhx he naoTonax
T£ M P$ CpaBHHMbl.* POT POP0tm6Tmm npeMMymecTsa nojiy^eHMH no peaKijMM H^(p, 2n):
I) MCnOJIbaOBEHMe UHKJIOTpOHOB CO aHETIMTeJIbHO dOJiee HM3KOti
aHeprneft npoTOHOB (Ep ~ 19 MaB); 2) BoaMoanocTb nojiyxieroifl
3HatinTejibH0 dojibraero KOjnmecTBa aa orhh ceaHC odayyeHHH

POT pOIno cpaBHOHMio c nojiyqemieM ,Tt npn BHftejieHMM na Mumenn.
npH BtmeJie'HMH ^^P£ M3 MMQI6HM C yBejIMtieHMSM ^.JIMTOJIbHOCTM
odJiyxieHMH pacTyT noTepw *^P£ b npoi^ecce od;iyqeHMR, ohm

aaMeTHH yme npH ics* = 3 KpoMe Toro HeMademnw noTepM
POT POT POT

b npoqecce HEKonjieHMR-pacna&a > Tg—► Hi
IlpM npHMOM cnc code nojiyqeHMH 
flaxe npM ioU

ZQlrn* -------------- 202u^p# 2n)
’Tl B peani^MM 'H!

= 15 xi noTepn b npoijecce odjiyxieHMH dy^yT 
3HauMTejibH0 mime.- Oi^eHMM KOJiKtiecTBO ^IT£Tlmfopoe‘' mokho 
nojiytiMTb aa teSj = 15 y j^jih ynasaHHOM BHrae tohko# MMineHM na 

ecjiM 0Ha dy.neT cnocodna Bb^epmaTb MomnocTb nymta 
1.5 %B? (npn Ep = 19 MaB, Ip = 80 mkA). BejiMUMHM BHxo^a 
201?^ 42 MBk/CmkA-u) m 6db = 15 % nojiytiMM aa o^MH ceaHc 
odjiytieHMH ** 50 PBk .

Mojkho nojiaraTb. hto umponoe hcnoJibaosaHMe paccMOTpeHHoro 
cnocoda nojiyneHMH ^UiT£, noasojiMT nojmocTbio odecne^MTb btmm 
pa^MOHyKJI^OM MejTML^MHCKM6 yxipexAeHMH COBeTCKOrO Coioaa.

"IF in i|im •
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BbIXCflj TAJWHH-20I HO PEAKUHHM C IFCTOHAMH £0 3HEPIMM
100 I/iaB

H. B. KypeHKOB, A. E. Mbjthhmh

(PlHCTMTyT 6mo$m3mkm MuHs^paBa CCCP, Mockbb)

Ann oueHKM bhxoa~b TajuiMH-201 b pa3JiwuHbrx peanirMfiv odjiyva.- 
JIV. cdopKM M3 M6TaJIJIMqeCKMX TaJIJIMH, CBMHUja M BMCMyTa npOTOHaMM
c sneprvieM a° 100 MsB na ycnopMTejie MT3$ b 1979-81 rr. CdopKM
M3 A-^CKOB AMaMeTP0M MM H TOJI^MHOK 0,5-1 MM nOMei^BJIM B 
ajuommhmeBb!H KOHTetinep, MMeiotUMft toji tunny CT6HKM co cTopoHH ny^Ka 
0,5 MM. MOHMTOpMpOBaHH3 HyilKB HpOMSBOAMJIM C HOMOWblO KaJIMdpO- 
BBHHOM MOHM3aqMOHHO% K3MepbI, B TBKKe DO pGBKqMM ^C(p, pnj^C.

ripoAOJOKMTejibHOCTb odJiyueHMH cocTaBJiflJia 2-10 xiacoB, tok 
npoTOHOB ^I0“^-I0“^ mkA. CneKTpu ft -MajiyneHMH odjiyqeHHMX 

odpaauoB M3MepjuiM c noMombio raMMa-cneKTpoMeTpa c nojiynpoBOA- 
hmkobhm Ge(LL )-A6TeKT9DOM, mm6X)u^mm paspeweHne ~ 5 koB no 

’raMMa—jimhmm 1332 koB ^Co. Pacnetu BKTMBHOCTeR psAHOHyiaiHAOB
np0M3B0AMJIM OTHOCMTeJIbHbIM M6T0A0M C MCn0JIb30BaHM6M 0dpa3i;0BbIX 
MCTOXJHMKOB M3 KOMIUieKTa OCPH. DO OHeprMHM M MHT6HCMB-
HOCTHM MSJiytieHMH pa^MOHyKJIMAOB aaMMCTBOBaJIH M3 OnpBBOXJHHKB /8/. 
MaMeneHMe aneprMM npoTOHOB no TOJiqnHe mmoiohm paccmiTMBajiM 
no BejiMqMHaM flfE/tfx /I/.

201BKcnepMMeHTU no MsyxieHMio saBMCMMOCTH bhxoaob xP( b 
peaKi^MHx ^^T£(p, 3n)^PI m *^T£(p, 5n)^*B6 or anepriiM 

npoTOHOB npoMSBOAMJiM Ha cdopnax M3 ahckob MeTaJunroecKoro 
TarjiMfl, nepeJiojKeHHbix ahcksmh m3 m6ahoR m 8JD0MMHH@Boft $oju>r 
TOJiiunHOt* cooTBeTCTBeHHO 13,8 m 4,3 Mr/cM^, noABepraa hx doM- 

"TapAMpOBKe- npOTOHaMM c HanajfbHdft 3HepfMeJr9CT MaB rftsMepeHMH 
8KTMBH0CTM CBHHlja-201, M6AH-64 M HBTpMH-24 B odJiyxieHHHX A^cnax 
npoMSBOAMJiM no raMMa—jimhmhm c aneprMHMM 331, 511 h 1368 iraB
COOTBeTCTBeHHO. C uejlbio MA6HTMq)MKaHMM pBAMOHyKJ1MAOB MSMepHJIM 
nepMOAU nojiypacnaAa yKasanHbix $OTonMKOB, KOTopue cocTaBHjiM 
9,4; 12,7 m 15 nacca cooTBeTCTBeHHO• B pacweTax aKTMBHOCTefi 
CBMHua-201 yyMTHBajiM ^20%-Hoe caMonoruiomeHne y —MSJiyqeHMH 
c anepPMeit 331 ksB b TajuweBbix amckslx. CeyeHM# peaKUMti 
65CMp, pn-)64Ct, m 21 kL (p, 3pn.)24Wa 6mm 
/3/ M /2/ CooTBeTCTBeHHO.

3BMMCTBOB5LHH M3



23

j.yu.a-
OMM
:)KH

,yvKa
0-

?x
’H-

1,0 B 
JBbDC

^ /8/.

M —
:h.....
ICKaX

a
(JIM
r

'%
IMH

<I'Mf5$epeHiTMajibHbie Bbixo^u paccuxTyna^M no *'0po. .
Y (mKmfCM^?mkA ^fv ^»r = Aq.1 »/l - expk-/(p^ ^
r^e Aq(mKm) - 8KTMBH0CTb B TBJIJIlieBOM ^WCKe K KOHUy

otfjiyueHMF; Aft- nocTOHHHan pacna^a , paeHaB 0,0743 :
l - TOJiiUMHa amckb (t/cm^); Jp{mkA) - tok npoTOHOB; ^ (Tirc) -

,:’;XV!TeJlbHOCTb odJiyueHMH.
CeweHMH peaKi^M^ paccywTbiBajiH no ftopvyne 6" (m<? a pH} =27,25 > 

r^e & - MBQTonHoe co^epJKaHMe HApa-'/wweHM (0,295 ;;;in 
0,705 AJifl'2C5Te /4/.

SKcnepMMeHTajibHbie 3HaneHMH ceiieHMn Ha T9jijihm-203 yACBJio. 
TeJibHO corjiacyioTCfi Kan c pacyeTHHMM, npobe^ehhhmm b paMKax 
CTaTMCTH^eCKOM M0^6JIM COCTaBHOrO AApa, T8K M C M3BeCTHb!MM '/5 , '

B to me BpeMH 3KcnepMMeHTajibHbie m pacveTHbie 3Havenhr cev.r" 1 
Ha T8JIJIHM-205 CMJIbHO OTJIMuaJOTCH AP^r 0T Apyra. OTOT $aKT, no- ' 
MOMy, o6*BHCHHeTCH T6M, tITO FipM 3H6prMM npOTOHOB BbULG 5U MsB B TORO- 
tie Tax h6o6xoammo AonojiHMTeJibHO np0M3B0A.MTb yveT npeApaBHOBecnb 

COCTOHHM# M BKJia# IipHMblX peaKLpIM. CpaBH6HMe )K6 3KCnepMMeHT8Jlb;. 
cetieHi-ift c a^hhumh JlaryHac-Cojiapa /6/ noxasbiBaeT, qTO (T:vhki4Mm oor - 
6y?K,n.eHMH peaKijHH ^>Tt(p, 5^)2 Ip^ B ^aow noAotfny n JiemaT n oy- x 
m Tex me aaepreTHtiecKHx MHTepBajiax, ho b HaweM cjiytiae ceveHn.o 
Ma.KCMMyMe KpwBoR <v s 1,4 pas a 6oJibine.

Ha ocHOBaHMM nojiyqeHHbix 3KcnepnMeHTajibHbix A&HHwx rjir npan- ovi 
ueCKOrO MCn0JIb30B8HMH peaKIjrMM ^^T^(p, 3n)^^P6 MO/KHO peKOMeH- 
AOBaTb HatiaJibHyio sHepruio npoTOHOB, paBHyio 29 MsB m TOJiup/Hy 
MHuieHH M3 TajiJiMH~203 0,8 r/cM^. BbixoA ^ ^P6 npM a tom coctbemt 
27 mKm/(mkA.h) . Hpn nojiytieHMM ms TajuiMH-205 BXOAHan
aneprMH npoTOHOB AOJUKHa cocTaBJiHTb 46-47 MsB, a TOJiqMHa Mnwen 1 
I ,25 r/CM . Mcn0JIb30BaHMe KOM<5MHHpOBa.HHOM MMliieHM M3 TaJIJIMtf-. X:.'

M T3JIJIMH-205 npM COXpaHGHMM peKOMEHAy 6Mb!X napaMBTpOB n03B0.i). ■ 
ndSytiMTb ^^T£‘b ManeMMaJibHo~"Fo3mOEHbbOlcojiMqectbax no bktmbHv

PTu' pno
c npMeMjiewbiMM snau.eHMRMM npMMeoeM T£ m cv'CrYt m cyi^MapHbu/,

201P-6 He Menee 50 mKm/( mkA ♦ y).
odpaay^AArccH b peaKUMM

BblXCAOM. POT
Ann onpeAejieHHH BbixoAa ^P6 ,

P6(p, xu)^^ Bt,—» —y l, 6oM6apAMpoBK.e npoTonawi

Ha^ajibHHMM 3HeprMRMM 90 M 60 MsB noABepra.TiM cdopKM 113 AMC'KOb 
MeTajuiMyecKoro coMHira npMpoAHoro Maoronnoro cocTana tojtu;mho^
I,I r/cM^ xRFAbi{( (CBMHei4-204 - 1,4<, caMHei;-2v6 - 21,Ir, cbmh*:: 

-207 - 22,1^ m CBMHey-206 - 52,4%), nepe;io:c:eHHb;e amcxrmm mr
M6AH0M M 8JlrOMMHHeBOM ^OJIbT.
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*0 2013kcnen/ifi^bHLM pT-rxoA , odpaayiowerocH no peaKu,v.RM
^%(p, Gn)20^ 207Pl(p, ?n.)20IBZ_£0IPl n
'“^P^(p, Criz)"("'^3l—b mhujohh toji'amhom 90—> 50 MsB, 
oxaaajicn pabhum 60 mKm/CmkA ,u). Aktubhoctb 2u*P4 b cjioe 
cbmhllodom HMueHM, OTBetiaiomeM onenreTwyecKOMy MHTepsajiy 45—»B ^°%(p, 4n-)20IBi
30 MaB ETJI55 npOTOHOB, Mb! OTHeCJIM K BblXOAY peaKUHM
—, ZGi?i . 2o4P^(p, p3n)20IP4 M 206P^(p, p5n.)201^ 20?’^

'?$ M
x.OTopna cocTaLv/j! 1,55 mKm/( mkA«n) jUJiH npupo^Horo cBHHi;a.
I lop orotmx peaxu,u% cocTabJiH-oT cooTBeTCTBeHHO 29.2, 24,2 n 
39,1 MoB. Bhxoa 2^P4, odpa3y»u»erocH no peaKUHM 2^^ (p,4nj2^B4, 

BCJie,i;cTBwe BKJia^a abvx .npyrux peaKUHM oueHMTb He npeACTas^neTCH 
B03M0JKHWM. fylH 3TOFO TpedylOTCfl ^OnOJIHHTeJlbHfcie MCCJieAOBaHMH 
H3. MwmeHHX M3 odorameHHoro cbmhl#i-204. Ha kpmbom &H%epeHq,Majib-
HbLX BbIXOAOB 2^^P6 npn Od.nyqGHMM CBMHira npwpOAHOrO MSOTODHOrO

cocTaaa nooTonaviM b oneoreTnvecKOM Aranasone 90 —— 25 MaB
* *“ 201 

GJieAyeT, uto oi^eHMTb HesaancKMbie BbixoAfci ?& , odpasyiomerocH
OAHOBpe?/ieHHO M3 4 MSOTOnOB CBMHL^a, OqeHb TpyAHO.

CjienyeT OTMeTMTb, HTO peaKAMM nOA Ae^CTBM6M npOTOHOB,
npoTeKaio^Me na nsoTonax csMHi^a m BeAy^ne k odpaaoBaHnio LrJt
uepes AAPa ^^^Bl m 2^^P4, hpMBJieKaTejibHbi tbm, mto odpasyioinaaca
npMMecb AOJiroKMByuiero t aojdkhs dbiTb HedoJibwon M3-aa
Toro, mto paAMOHVKJiMA 2^~Bi pacnaA.aeTCH b ocnoBHoe cocTOHHue
AO ji r05kmByro - , m B03MO/KHoe odpaaoBanwe 2^2T£
mojkot npoTenaTb TOJibico yepea npnwoe odpaaoBaHMe 202n»^ no
oeaxiTMHM (p, pxrv). Bkjtsa >xe peanuMM 2(^0 (p, 5n)2^^B:—v^COpg^

200 •TC , Be.AyAeM k odpasosaHHio npwwecM T£, mo:kgt dbiTb * ^
cycleCTEBHH0 CHMXCCH FTpM M C i"10 JI b 3 0 B a F MM MSOTOnHOOdnra^eHHHX
no CBWHny-2u6 uji'a cbmhuv-207 mmmeHem. Kpor/e Toro, odpaaoBanne
:00K nu pe.HKunsw 206P»(p, 7n)2C0B«: 200^ 200U

( a = -53,vo :.b3) M 207p<(p, 8n,)20()3i—» 200P# — 200T£-

$—=- -53 ,rO 
(2/ 01’ CK'PMBHOC,|’M 

npOTOHOB.
D

201
WMHHMVMa

re nansMpoBaHMeM HanambHoB oneprnM

reicuMOHAorXM no Mcno:ib3-'>3aHM,o peaxyMK npOTOHOB na M30T0nax
MH AO c ": i: OM HO V'tlbHOM 3HepPMM

0^X':' T’0'L b M3070™ Hood oro_\i/HMue no CBMH Ay-

A(- 2 r/cM'". IpM 3 TO M BL1X OA CBMHi;a-20l 6

- L c romyn uhh: 1 m no .OaKUMM 2u3TC(p

no ol;-_ h-rr.A.y ■: :M1 HA V'-U OHOM , odor Be,
:! -i 0: :ibH' R 3;i«.:pr rl.-: pivrcH 0 3 Ar-i;:'XHA dbiTb
2-3 ii;v M C ’ i 7b3 0'- ant,m c amhi;a-204
nr O'! ’OHOi A ui -na f*;i•b 45 •iOD i-OM TOJIT'V.He

Aoua
u;eHH
203

dap,a
KM M
CUJl:
2U9;,

M M2

(E
(E

no
no

m

KMM

npo?

Aep^
peKo
fmB
M 2C
npo-i
TeJIb

1. r
h

2. h
3. y

4. :
v< • i
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6. v
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. 4n-)~0IBi
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::oro

: oca
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H&RCR

■OHHMe

'°F».

Ha ycKopHTejie npoTOHOB c SHeprMex 65-70 MsB cJie^yeT pexoMeH- 
^oBaTb odjrytieHne xowdMHMpoBaHHbTx MMweHefi. B TaxoR MHiuenn ms oddra- 
UieHHHX CBMHIja-207 MJIM CBMHLta-206, TBJIJlMR-205, CBMHLta-204 M TaJIJlMH- 
203 cyMMapHbiii bhxoa cocTasMT ot 10 a° 15 mKm/(mkA,ii) .

B sKcnepMMeHTax no onpeAejieHMio buxo^b *^P# ms sncMyTa doM- 
dapAMpOBKe npoTonaMM c HanajibHoR sHeprneR 61 MsB noABeprajiM cdop- 
KM MS BMCMyTOBbIX MeTaJlJIM^eCKMX &MCKOB. HaqajIbHafl SHeprMH npOTOHOB 
dhijia BHdpana c tbm pac^eTOM, iiTodbi oneHMTb buxoa JiMiiib peaxijHM 
^L)%t(p,ot5n}^^P#, noporoRan sneprMR xoTOpoR pasHHeTca 28,5 MsB, 
m MCKJiiomiTb npn stom bxjiba ot peaxnnR (p, p8nj^*BZ —*
(E =62,1 Ml"" h 209Bi(p, 9n^20IPo—20% —^ 20%

(Enop = 68 MaB).
B raMMa-cnexTpax odJiyneHHHX npoTonaMM BMcwyTOBHX amckob He 

VAajiocb odHapyxMTb $oTonnxa c sneprneR 331 ksB, npMHaAJieatamero 
^P^ . %eHTM$MIjMpOBaHbI JIMDIb paAMOHyXJIHAH BMCMyTa M nOJIOHMR. Bmxo- 
Ah *^*P# paccxiMTUBajiM no axTMBHocTM BW&eaenHoro xMMMwec-
KMM nyTOM MS KSUKAOrO BMCMyTOBOrO AMCKa.

OdiqMR BKXOA *^P£ RJin tojictoR mmeohm npn naiiajibHoR SHeprnH 
npoTOHOB 61 MsB cocTaBMJi okojio 0,3 mKm/(mxA»xi).

Tbkmm odpasoM. no rrpMUMHe Majioro BHXOAa n dojibuioro co-
AepmaHMH rrpMMeceR m l, BMCMyTOBbie MMnieHM He MoryT dbiTb
penoMeHAOBaHH a-hh nojiyqeHMR no peaxnpiM c npoTOHawn a° snep-
rzR 70 MsB. BoSMORHOCTb MCnOJIbSOBaHMR peaKLTMR ^^B£(p, p8n)*~^Bi
m ^%£(p, 9n)^*Po—►^^Bt——,201^.^ npH 3HeprMHX
npoTOHOB a° 100 MsB noxa He HCHa, a-^h 8Toro Tpedyiotcr aohojihm- 
TCJIbHUe MCCJieA0B9HMR,

iHze
Cnncox McnojibsosaHHOM jiMTepaTypu

vM.a.

OTonax

:.ie,nyeT
jR

7,

1. Heweq 0. $. m Fo^mbh D. B. CnpaBOtiHHx no %epnoR $MSMxe,
, Kmbb: Hayxosa Al'MKa, 1975.
2. Haldorsen. 1.-wJ.Tncrg.and Nucl.Chem., 1981,43,Uc 10,p.2197-2206
3. Hogan J .J.- Ibid., 1971, 33, No 11, p. 3627-5641.

Holden.H.B. et al.- Pure and. Appl.Cbem., 1934,56,No6,p.675-694. 
v* Lagunas-Solar M.C.et al.-Int.J.Appl.Radiat.and Isotop., 1973,

• Q P-159.......................................................... ' „
$. Lagnnas-Solar M.C. et al.- Ibid. v 1980,91-, p. 117.

7- Qain S.M. et al.- Ibid., 1979, 30, No 2, p. 85-95.

Table of Isotopes, 7th ed., J.Wiley Sons, N.Y., 1973.
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BfctHPEHME PA^lOAmBHOrO TAJUIMH M3 CBMHUOBWX
MMDEHEK

M. A. Kosjioea, A. C. CesacTbHHOBa, 
A. B. MajuiHHH, H. B. KypeHKOB

kivmG

saeT 1

(HHCTMTyT 6ho$m3hkh MuHaApasa CCCP, Mockbb)

PaapadoTdHM abb mbtoab nojiyyeHHH TajuiMH-201 ns odJiyyeHHMx 
npoTOHaMM P^-MumeHett: ocaAHTejibHO—3KCTpaKi$M0HHMfi /I/ m iioji- 
HOCTbio aKCTpaKiydOHHfcifi /2/. Bb%ejieHMe ^*T£ H3 odjiytieHHHX 

MMweHeR ocymecTBJLHjm b .use CTa^MH. Ilocjie Bfc^nepatKM odJiyiienHoR 
MurneHM b TetieHMe oriTHwajibHoro BpeMeHH ajih rrpeBpameHMH
B ^^Pl OT^ejiHJin MaKpoKOJDiuecTBa cBMHua, co^epjKamero ,

ot HeweJiaTejibHux pa£MOHyKJiMAOB TajuiMH, KOTOpne odpasyioTca .
DO npHMHM fl^epHHM peaKUMHM. 3aT6M BbmepjKMBajlH CBHHI^OByK)

$paKigm ajih HaKoruieHMH m OTAejuuiH ero ot MaicpoKOJiMtiecTB
CBHHLta. fylH paCTBOpeHHH MMUIGHM HCI10JIb30BaJIH aSOT^yiO KHCJIOTy. 

Oca^HTeJIbHO—OKCTpaKl^HOHHNft M6T0A
fyiH npe^BapHTe^bHOtt ohhctkh OBMHira ot HemejiaTejibHbix pa^HOHyn- 

JIHTTOB T3JUIMH H BMCMyTB CBMHei* OCaJi^ajIM M3 B30TH0KHCJI0r0 paCTBOpa
nocjie pacTBopeHMH mheohm b 12 M aaoTHoR KMCJiOTe; npM yarpesaHMM. 
KoJIMHOCTBO KMCJIOTM dpaJIM M3 paCHOTa 2,5 MJl/r CBHHI*a. UpM 3TOM 

b oca^OK nocjie oxjia^aeHMH pacTBopa ao 0°C Bbina^ajio dojiee 98% 
CBHHL^a, a TajIJIMft M BMCMyT OCTasaJIMCb B paCTBOpe. Oca^OK $MJIbTpO- 

BajiM m npoMWBajiM 12-15 M aaoTHOtt kmcjiotoR , oxJiazAGHHoR #o 
0°C. IlpOMHTblW OCa^OK paCTBOpHJIM B BOA© (4 MJl/r CBHHIja) M nojiynen- 

hhR pacTBop Bbyiep^MBajiM b ve^eHMe onTHMajibHoro BpeMeHH 
HaKonjieHMH TajiJiMH-201. Ann OT^ejieHMH ocymecTBJiHJiH
-noBTopHoe ocaa&eHMe cbmhi^l lipn 0QCi Ho^yxe s BMAO^TpyAHO- 
pacTBopMMoro coe^MHeHMa - P^CL^. 3Toro k pacTBopy ^odaBJWJiH 

KOHI^eHTpMpOBaHHOtt COJIRHOfi KMCJIOTM flfi KOHI^eHTpaiplM 2-3 M.

IIpM 3tom dojiee 99% cbmhub OKaaMBajiocb b oca^Ke, a Tajumit npaK- 
TMtiecKM nojiHocTbK) ocTasajica b pacTBope. rioBumeHMe m noHHzeHMe
KOHI^eHTpaUMM OOJIHHOR KMCJIOTM npMBO^MT K CHH3K6HHD ROJOl CBHHI^a 
B OCa&Ke. fylR AOnOJIHHTeJIbHOfi OxniCTKH OT CBMHqa M

nojiyveHMH ero b HeodxoAHMoft xHMM^iecKOfl $opye oca&oK $HJibTpoBajiM,
K $HJlbTpaTy AOdaBJLHJIH KOHIjeHTpHpOB&HHOft COJIHHOfl KMCJIOTM ^0

K0Hi;eHTpauMM^6-7 M m dpoMa? keuimr hs pacxieTa ^ 8 mt/mji jvih 
OKMCjieHMH TajuiMH. Ms nojiytieHHoro pacTBopa Tajumfl SKCTparMposajiM

pacT?: 

no Jiyv-

BbJAe.:-

Bsmen-
/KH&KC:

KMC JIG' 
npzMe 
Aodan: 
3KCTp:
Hec6x( 
HVGf.e i 
paCTr ( 
aKTMPl 
k ney;
3KCTG,
dyTM.n,

C3MH-
Cyjia ■

.'DOT:-

npMMG
P'dCT;-.
.VHatni
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rvTiLiaiAeTaTOM. Hpx 3tom CBbmie 99% TajuiviR nepexoAH.no b opra- 

nvmecKyic $asy, npwMecb cbhhlts cocTaBJiHJia He dojiee 0,1%. On- 
raniwecKyw $aay npoMHBajiH 3 M cojirhoR khcjiotoR h pesKCTparnpoBaJiii 
TBJlJlittt 0,03 M paCTBOpOM CepHHCTOft KHCJIOTH, KOTOpaH BOCCTaHaBJUt- 
sae? TAO PeaKCTpaKLjwo npoBOAHJiM b npucyTCTBHH yeTw-

-oxx^opHCToro yrjiepoAa, kotopum yMeHbmaeT oKC^paHmih? ^anjiviH h 
::erepoAHT opraHvmecKyio $aay b hmschmK cnoR. BoAHyio $aay 
yiap/.BaJiH Aocyxa A^n yAajieHHH nadbiTKa khcjiotm w ocraTOK 

pacTHOpHJiH B $H3MOJiormiecKOM pacTBope xjiopnAa HaTpWR. K 

nojiyueHHOMy pacTBopy AodaBJiRJin dHKapdonaT HaTpHH a-hh noAAeP~ 
saHHH HeodxoAHMoro anatieHHH pH. JJaHHufi mbtoa nosBOJineT 
BUAe.riTb TajuiwR-201 c xMMuuecKHM BbixoAOM He Menee 90%. •

OKCTpaKIAlOHHU^ M6TQA ' .
3tot M6T0A OTJiHHaeTCH ot npeAUAyfl’ero tom, xito a^h 

BMAeReHHH TaJiJiMfl-201 na odjiynenHoB MHineHH HcnojibsoBajin TOJibKO 
JKHAKOCTHyiO 3KCTpaKLJHK) •

Mumewb (1,5 r) pacTBopajin npn HarpeaaHHH b 8 mji 4 M aaoTHOii 
KHCJIOTH. fljlfl npeABapHTeJIbHOft OHHCTKM CBHHI%a OT HeieJiaTeJIbHbDC 
npiiMecefi paAWoaKTHBHoro tbjijihh b aaoTHOKMCJiHfi pacTBop MHineHH 
AodaBJiHJiH 192 mji 7,3 M pacTBopa COJIRHO# khcjioth (ao^7 M) h 
3KCTparnpoBajm H3 Hero TajuinR noJiOBHHHHM od'beMOM dyTHJiaijeTaTa. 
HecdxOAHMO OTMeTMTb, HTO npH KOHI^eHTpai^HH COJIRHOR KHCJIOTM 
HHJKe 6 M CBHHei; BHnaAaeT b ocsaok, CBbnue 6 M - dyTMJiaijeTaT 
pacTBopneTCH b boahom $aae; BoAHyio $aay, coAepxaqyio pbamo- 
aKTHBHHft CBHH6IT, BHAepHtHBaJIM OHTMMaJIbHOe BpCMH, AO^&BJUUIM 
k He.vy pacTBop dpoMaTa KajiMfl a° KOHijeHTpauHH ^6 mf/mji h 
sKCTparnpoBajiH odpaaoBaarnwRcH Tajuinfi-201 hoboR nopqneB 
dyTHjiaireTaTa. Tajumtt-201 sKCTparnpOBajiCH dojieo, hbm Ha 99%,
CBHHeii h BHCMyT ne dojiee, H6M Ha 0,1%. riocJieAVioaiaH npcijeAypa•
C-HJia Taxo# jice, Kan b cjmiae ocaAHTejibHO-sKCTpaKi^woHHoro motoab. 
Ol-AHp. BhDCOA ^ COCTaBJIRJI > 95%.

Ode MeTOAHKH no3BOJiHK)T nojiyxiHTb npenapaT c xapaKTepwcTMKO#, 
ootbetctBylomevi npenapaTy, nojiynaeMOwy M3 Tajumepofl wnuieHU.

llcnojibaosaHHe 3KCTpaKi;HH a^h OTAeJimnwe TajuiMH-201 ot 
npuMeceR (bmocto onepai^nJl ccajiAeHHH, (JjhjibTpoBaHHh ocaAKa, 
paCTBOpeHHR, nOBTOpHOrO OCaJKAGHHR H 3KCTPBK4HH) n03B0JIR6T 

unauMTejibHo ynpocTHTb h ycKOpHTb npoi;ecc nepepadoTKH mhvi6hh,
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lito npiiBO^KT k yBejiMueHMK) TexHOJiorwtiecKoro Bbixo.ua npo^KTa 
He Menee, veM na 15%.

Ilpw HaX03KA6HMM OnTMV8UIbHOrO pe?KMMB odJiytieHMfl MMrneHH, KOr&a 
o6po3CB«HneM HexeJiaTejibHux pggxMOHyKJiMj^oB TajiJiHH mojkho dy&e? npe- 
nedpevb, fljiH nepepadoTKM MHiueHM aocTaTowo <5y,jtrt o&HO# aKCTpan- 
lv^omhom CTagn,HM nocjie BH^ep^KM MMiueHM b Te^eHMe onTMMajibHoro . 
speMeHM AJifl npeBpameHHH b ^*T-£.

Ciimcok McnojibaoBaHHOvi JWTepaTypbi

1. KosjiOBa M. £., Ma.TTMHHH A. B., CesacTbBHOBa- A. C. % &p.
Abt. cbm#. Jf> 1088558, 1983.-BioJuieTenb "Otkphtmh h MsodpeTeHwa", 
IP 4, 1985.

2. Kosjiqra M. £., MajMHHH A. E., CeeacTbSHOBa A. C. m &p.
Abt. CBM;;. $ 1204071,• I985.-Eic>JiJieTeHb ’’Otkphtmh m usodpe- 
T6HMH", IP 36, 1986.
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BtyTEJIEHME PA^OAKTMBKOrO TAJUMH M3 PTYTHUX I/iMHIEHEM

A. C. CeBacTbHHOBa, M. A. Koajiosa, 
A. B. MajiHHMH, H. B. KypeHKOB

(MHCTMTyT dno$H3HKH MxHB&paBa CCCP, IvIOCKBa)

HpM odJiytieHMM MHiueHew ms MeTajuiMqecKoR payTM npoTonaMM mj?-
neRTpoHawM c 3HeprMeR 20-22 MsB odpaayeTca CMecb pasMOMaoTonoB : t3Juikh: 196,198,*99,200,201,202,20^*. ^196^204^ nocJle

BbmepJKKM MMraeHM OCTaiOTCH, B OCHOBHOM, TpM HSOTOHa TajIJIMH - ,
: l m i, SKcnepMMeHTajibHbie bnxoah otmx paAMOHyKJiMAOB
: MSMepeHH AxtHTpueBHM n. n. m AP* /I/. B npoqecce paapadoTKM 
i XMMMqeCKOrO M6TOA& Bb^eJieHHH TajIJIHH M3 pTyTHbEX MMUiGHeR 
j M3M6PHJIM COOTHOineHMH aKTMBHOCTeR paAMOMSDTOTIOB T3JIJIMH B ITpOflyKTe.
| 3th COOTHOineHMH coBnaAaJiM c onpeAeJieHMfEMM ^MMTpMesa.
! MaKCMMaJIbHOe OTHOmeHMe aKTMBHOCTM K CyMMapHOR aKTMBHOCTM

ccnyTCTByromMX ^OO^ H 202rp^ nacTynaeT qepes onpeAeJieHHoe BpeMH, 
i KOTopoe cocTaBJiHGT okojio 166 q (I h6A6jih). HpM TaxoR OI1TH- 
( MajibHoR Bb^epwRe axTMBHOCTb 200^ B npbAyKTe cocTaBJineT 10%, a 
• - 44% OT aKTMBHOCTM GTy CMecb H6JIb3H MCnOJIbSOBaTb
j B M6AMUMH6 A^H CI^MHTHrpa^MH BCJI6ACTBMe CpaBHMT6JIbH0 dOJIbUIMX HpM-
| weceR Ao^roKMBymero m acecTxoro raMMa-M3JiyqaTejiH £, xo-
■ Topue cymectbshho ypejiM^HBaioT Aosy od.nyqeHMH nai^neHTa m npennTCT- 
| ByioT noJiyueHMK) xopowero cu.MHTMrpa^MqecKoro Maodpa^eHMH. Taxwe 
; npenapara McnojibaoBaJincb b nauieM OTAeJie a^b M3yqeHMH hob gash mh 
} paAMOHyKJIMAOB TaJIJIMH B OpraHMSMG aCMBOTHbIX. Ann yMeHbineHMH COAep- 
i %&HMH npMMeceR 200,202^ B npenapaTe mohcho dbuio dbi odjiyqaTb
' odorauieHHbie n3oTonbi ptvth ._____________
. MifnieHb npe.ACTABJiHJia codoR HMKeJieByio xacceTy, b yrjiydjieHMM
; KOTOpoR naxoAHJiocb 6-10 r MeTajiJiMqecxoR piyTM, noxpwToR csepxy 

saquTHoR acenesnoR pojibroR. J0|jih nepesoAa paAMoaKTMBHoro tahjimh 
8 pacTBOp pTyTb npMBOAMJiM b kohtbkt c 0,5-1 M pacTBopoM cepHoR 
KMCJiOTbi. Ann 3Toro BCKpbiBajiM acejieaHyio $bJibry m BbuiMBajiM pTyTb.

' yrjiydjieHMe b KacceTe npownsajiM ptoR ace khcjiotoR, t. k. b pnAe 
GJiyqaeB Taw HaxoAMJiocb a° 40% paAMorajuiMH. McnojibaoaaHMe pjin 
odpadoTKM mmuighm 0,5-1 M pacTBopa cepnoR kmcjioth 10 mji) 
no3BOjineT dbicTpo (aa 5-10 mmh) m nojiHOCTbio nepeaecTM tejuimR b

ft.
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pacTBOp. nPH 3T0M pTyTb K paAH0aKTHBH06 30JI0T0, R0T0P0€ 

odpaayeTca npH odJiy^emiH pTyTHoft MMmemi, npaKTMsecKH He 
p&CTBOpHDTCH. PaCTBOp OTAeJIHJIH OT pTyTK AeKaHTauHeft,

' Ana nepeBO^a Tajuraa b HeodxoAHMy*) xamraecKyi) $opwy 
HCn0JU>30B&HH 3KCTpaiO(HOHHHft M6T0A» B CepHOKHCJIH# paCTBOp AOdaB- 
jifljiH nonoBHHHH# odbeii nepeKHCH BOAopoAa a** OKMcneHHa t&huhh. 
PacTBop ynapHsajiH ao^I mji h npHnnsajm <v9 mji bo ah jum 
noayqerom 0,5-1 M pacTBopa cepHoft khcjioth, B noJiytzeHHH# pacTBop 
bhochjih HaaecKy dpowwa HarpHfl, HeodxoAHnyD anony^ieHHH 
0,1 M pacTBopa no N/aBv. PaAMoaKTHBHH# Tajunt#, HaxoAHBniMftCH 
b pacTBope, 3KCTparnpoBaJM pbbhhm odtewoH dyTimaneTara. 
flpa 3T0M CBune 99$ tsjuhh nepexoAHJio b opraamecKys $aay. 
IlocjieAHii) npoMHBajui 3 M pacTBopoai cojuhho# khcjioth h peoKcrpa- 
rapoBajm Tajuuift 0,03 M pacTaopoM cepnccTofl khcjioth, KOTopaa 
BOccTaHaBJDKBaeT Tt?+ p$> T£+. PesKCTpaKqKD upoboahxh b npa- 

cyTCTBHM qeTHpexxzopHCToro yrjiepoAa, KOTopuft ywenbrnaeT 
3KCTpaKqmD tbjumh h nepeBOAHT opraHK^ecxys $aay b hhzhh# caoft. 
BoAHyD $aay ynapHBaiH Aocyxa a*h yAanema naduTKa khcjioth h 
oct&tok pacTBopajni b $M3HOJionniecK0M pacTBope xaopHAa naTpaa.
K nojryqeHHOHy pacTBopy AodaajuuH pacTBop daxapdoHaTa HaTpaa
Aia noAAapxaHMa HsodxoAHMoro sHawma pH, Abhw# mbtoa

n03B0JW6T BfcmeJDITb TEJUHft C XMMHqeCKMM BHXOAOM H6 M6H$6
95$ /2/. *

CnacoK acnojtoaoBaHHOtt JumpaTypn

1, AfflTpaeB H. n., Mojdih F. A,, ArorpaeBa 3. II,, OanapaH M. B. 
- Atom, aHepraa, 1979, 41, # 6, 431-433,

2, JeBHH B, M., KoaaoBa M, fl.» CeBacTbaHOBa A, C, a AP»________
Cnocod nojiytiemia paAHoarrMBHoro Tajuma, slbt, cb, W 1095639, 
1984,-BnajieTeHb "Otkphthh h HaodpereHMa", W 4, 1985.
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UETOJP HOmEHMfl TAMMfl-201 M3 OEBMEKHUX HPOTOHAMH 
TAJLUMEBUX MMlliEHEH

Me A* KoaJiOBa, A. C. CeBacTbHHOBa,
A. B. MajiHHKH, ti, B. KypeHKOB

(MHCTHTyT 6mo$m3hkm MwH3ApaBa CCCP, Mocxsa)

1 paCTBOp

1MH
£ftCR
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HH M. Be

)._________
1095839,

PaapadOTam A3a yeTOAa nojiyqeHMH TajuiMR-201 hs odayqeHb 
■ ITpOTOHRMH T^-MHmeHe#: OCaAHTeRbHO-dKCTpaKUHOHHHft /I, 3, 4/ m

; nOJIHOCTbD 3KCTpaKUHOHHHft/2,5,/. BtmeJieHHe M3 odayueHHHx
' TajumeBux yraneHeft ocymecTBJiRDT b abb cteahh. BHaqaae otabjirdt 

p&AHoaKTHBHbift CBHHep ot yaTepwajia immeHM - yaKpoKORHqecTB 
J T8JUIHH - H BHAapXMBaJOT 3Ty (JpaKUHD AM HaK0QJ16HMR B
^ Texierae onTHManbHoro speyeKH (~ 32 q), 3aTeu otabrrdt 
! ot ocTaToqHott aKTMBHocTH paAHOHsoTonoB CBMHuta m nepesoART 
| ero b HeodxoAMnyD XHUMqecKyi) $opyy. Am pacTBopeHMR ltHmeHM 
I McnojibsoBajiH cepHyD KHCROTy, nocKOJibKy iieAHaa noAJiozKa,
1 Ha KOTopyD HaHeceH cmoft odayqaeyoro tsjijihr, h yeAHaa $ojibra,
: KOTopoft aaicpur T&zmHft, b Heft npaKTHqecKH He pacTBopaDTca»
5
i 0caAHT6JIbHO-3KCTpaKItHOHHHft M6T0A
I Abr 0TA6JIBHHR paAHOaKTHBHOrO CBHHpa dee HOCMTeJIfl OT MBKpO-
I KOJIMXieCTB T8JUIMR M B03M0XHMX paAHOaKTMBHHX IIpHMeceft CBMH6U 
I coocaxAajiM Ha ocaAKe cyjib$aTa ctpohuhr, am qero b cepHOKHCJodt 
! paCTBOp BHOCHJIH aSOTHOKHCJZHft CTpOHUHtt. OlITHHaJIbHHe yCJIOBHR 
| ocaiAeHMR Aocrnrajuicb npn McnooibaoBaHMM 2,5-5 M pacTBopa 
\ cepHoft KHCJiora, coAepzamero 60 yr Tl/yji, He yenee 0,2 yr<5i-/yji 
| h HarpeToro ao I05-II0°C. Bpeya coapesaHHa ocaAKa coctelbjuueeo 
| okojqlo 30 MMHe OcaAOK $HJibTpoBajiM, npoyusajiH nocJieAOBaTeaibHO 
I - 2,5 M -xmapioBHU-pacTBapoM-eepHoll-KHcaora m cnapTOM-M p&cTaopiMH 
| npn HarpeBBHMH b 7 M pacTBOpe cojzaHOft KMejxora. IlojiyqeHHHft 
| paCTBOp COAepgaJI paAHCaXTHBHUft CBHHep, CTadMJIbHUft CTpOHqMft 
' (0,22-0,26 yr/yn) m HenoTopoe KOjmqecTBO Tajuuia (5-10 yicr/im),

KOTopuft nonaAaji b pacTsop b peayabraTe qacTHqnoro coocaRAerota 
| na ocaAKe cyjib$aTa ctpohuhr. Octsltkm TajuuiR aKCTpantpoBajiH 
| dyTMJiaueTaToy, npeABapHTeabHO okhcjwb ero dpoyaToy Raima m3 

\ pacqeTa ^ 8 yr/yn. ycTaHOBJieHO, hto cBume 9856 TpexeaneHraoro 
; TajuiMR nepexoAHT b dyTHJiaqeraT npn KOHueHTpaipiH cojiaHoft 
l KHCizora 1-8 M. Bocae pacTBopeHMR ocaAKa b cojirhoA khcroto

! '

i

i

-t
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KOHiieHTpaipifl nocJieRHeR cocTaBJuma okojio 6 M, hto cnocodcTso- 
B8J10 K0JDmeCTB6HH0it BKCTpaxmiH TBJUIMH. CTpOHyntt npH 9TOM
sKCTpaTHpoBancfl ho dojiee, wew ha 0,04%, CBMHey - He doaee, 
qew na 0,3%,

OojiyueHHHtt pacTBop paRMoaxTMBHoro CBMHya BHRepxHbsuim b 
TeweHwe^/32 yac, ROdaBJiHJiM K Hewy pacTBop dpoMaTa kbjimh b 
Taxon me KOJinqecTBe h oKCTpancpoBajiH odpaaoBasniHRcH tbjuimR-201 
HOBOR nopyneR dyTMJiayeTaTa. OpraHHuecxyD $aay npoMusajiM 3 M 
paCTBOpOM COJIflHOR KMCJIOTH H peOKCTpaTHpOBaJIM TaJlJIHR 0,03 M 
paeTBOpOM CepHMCTOR KMCJIOTH, KOTOpBH BOCCTaHaBJIHBaeT 
ro Tl+. PeaKCTpaKyMD npoM3BORMJiM b iipwcytctbum tieTupexxjio- 
pwcToro yrjiepo.ua, kotophR yueHbinaeT eKCTpasyMs TajuiHH h 
nepeaoRMT opraHmiecKy© $aay b hmjkhmR cjioR, BoRHyD $aay ynapn- 
BajiH Rocyxa rjlr yRajieHMH Maduraa khcjioth h octbtok pacTBopajiM 
b $M3HOJiorMxiecKOM pacTBope xJiopMRa hbtpmh. K nojiyqeHHOMy 
pacTsopy AOdaBJiflJiH pacTBop dMKapdoHaTa HaTpun rjia noRRepmaHHfl 
HeodxoAHMoro anaxieHHH pH. AbhhhR motor noasoaaeT BynejiHTb 
TajuiHR-201 c xMMimecKMM bhxorom He Menee 90%.

dKCTpSLKyMOHHH# MOTOR
3tot motor oTJiH^aeTCfl ot npeRURymero Ha nepsoR ctbrmm nepe- 

padoTKM MMmeHM • fijui OTRejieHMH paRHoaKTHBHoro cBMHqa HcnezaaeBajDi 
TOJLbKO 3KCTpaKyHX}. Pfla nepesoRR TEJUIMfl B 3KCTpBTHpyeMyD $0pMy - 
xjiopzr TpexBajieHTHoro tejumh - b cophokhcjihR pacTBop MMmeHM 
BBORMJIM dpOMaT KBJIHH H XJIOpHR HETpHfl B 0npeR6JI6HHHX KOJDmeCTBaX. 
HeodxORMMO OTMOTMTb, qTO npH BHeCOHMM B p&CTBOp MMmeHM H0p03Hb1 
3TM BemecTBa He pacTBopajoicb. PacTBoperote ROCTHramocb n$n 
C0BM6CTH0M IIpMCyTCTBMH M HpM KOHyOHTpayMM dpOMBTB KBJIHH H6 
MOHee 20 mt/mji. ysejiMtieHHe KOHyoHTpaqMM dpoMBTa kbjimji ot

— 20 ro 30-Mr/MJi Me-3jnmer na aKCTpaiORUD~tbjljimh. ~yBOjnroeHne----------
me KOHyeHTpayHM xJiopMRa hbtpma b pacTBope peaKO nosumaeT ee. 
BKCTpanysiH tbjijihh npoxoRHJia dojiee, tteM hb 99% ms cepHOKMcmoro 
pacTBopa MMmeHM, coRe^mamero 60 Mr T£/mji, npn ycaosHM BseROHHH 
b Hero dpoMBTa kbjihh m xjiopmrb hbtphh ro KOHqeHTpayMft 28 mt/mji 
k 88 Mr/MJi cooTBeTCTBeHHo. MaBJieiieHHe MaKpoKOjamecTB Tajuxua 
M3 pacTBopa np0H3B0RMJIM 3 DOCJieROBaTeJIbHHMM 3KCTpaKUHMMM 
dyTMjiayeTBTOM. Ana noRRepmaHMH tbjuimh b TpexBajieHTHCM coctoh- 
HMM 2-D U 3-D 3KCTpBKyMM 0CyH^6CTBJIHJIM DOCJie ROdBBJIOHMfl dpOMBTB 
kbjimji ro KOHyeHTpayMM ~8 mt/mji. Oxaaajiocb, %%ro b ycxaoBHHX,
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OnTHMaJlbHMX OKCTpaKipiH TajUMH, CBHH6IJ 663 H0CHT6JM
sKCTparnpyeTCfl na r+ 40%, ho npn co^epmaHHH b pacTsope Tajuwfi 
c KOHueHTpaixnett 60 mt/mji sKCTpaKipifl cshhe^b cocTaBJiHeT 
flecflTue #oa% npoijeHTa. Taiom odpaaoM, OT^eJieHHH Tajuuw 
OT CBHHUa HeOdxOAMMO CTporO COdjUDflaTb COOTHOmeHHe KOHIteHTpai^H# 
TajLUHfl, dpoiiaTa keuihh h xjiopn^a HaTpHH b cepHOKHCJiOM pacTBOpe 
KHmeHH. Bo&Hym $asy, co^epmanym pa^HoaKTHEHu# CBHHeu, BktuepxH- 
bajih b TeqeHHe onTHMajibHoro BpeiieHH h noejie^yrqyK) nepepadoTiv 
npoH3BOAHJm nan h b cjaynae ocaAHTeju>HO-3KCTpaKi0iOHHOft weTO&HKH. 
XMMHxiecicHft bldcoa cocTaBJLHJi CBume 95%,

Ode MeTOflHKH ho3bojihx)t HOjiyqaTb npenapaT BbicoKoro KaxiecTsa. 
OdbeiiHaa aKTHBHOCTb l dojiee 55 MEk/mji, paAMOHymmAHne 
npHMecM: 200T« 6 1,5%; 202Tl ± 0,2%; 20I,203p# * 0,05%;
HeaKTHBHue npHMecw: Tl £ 2 ukv/uji; % ^ I mkt/mji;
Cu 4 0,5 MKr/MJi. XapaKTepHCTHKa npenapara HaxoAHTca Ha ypofiHe 
aycmuix MHpOBfcix odpaaitos, a no pw napaMeTpoB npesocxoAHT hx,
B qaCTHOCTH, DO ypOBHD paflHOHyKJlHAHOtt TOCTOTH H, KEK CJI6ACTBH6,
no epoxy xpaH6HHii npenapaia,

McnojibaoBaHHe OTAejieHMH MaKpoKOjnmecTB tsjuihh ot pa&KO-
aKTHBHOrO CBHHUa 9KCTpaKU(HH BM6CTC O03X^6HHH H CBH38HHHX C
HHM <f)H JibTpOB8HH6M, IipOMHBKOfl OCa^Ed, 8P0 paCTBOpeHH6M npH H&Tpe-
BaHHH no3BOJHH6T 3HaqHTexbHO ynpocvHTb h ycKOpHTb npoijecc.
OepBaa xiacTb ocaAHTejibHO-oKCTpaKt^OHHoro m6toa& sawaiaeT 
2,5 qac, a dKCTpaiopioHHoro - He dojiee 30 mhh, ^to iiphboaht k 
yBejnraeHHD TexHOJionreecKoro bhxoa& He Menee, neu na 16%.

Cdmcok HcnojibaoBaHHOft JUiTepaiypH

1. BeHHKOB H. M., Bojikobe H. M., KosJiOBa M. h #p. - Atom, 
3HeprnH, 1986, 60, # 2, II9-I22.

2. Ko3jioBa M. A,, M&hmhkh A. B., CeBacTbHHOBa A. C. h &p.
Abt, cbha. jf 1242181, 1986.-BujuieTSKb "Otkphthh h 
H3odpeTeHHHn, # 25, 1986.

3. JleBHH B. M., Ko3JiOBa M. A** MajniHHH A. B. h AP* Abt. cbhu.
* 786086, 1980,-BDJineTeHb "Otkpmthh h HdodpeTemm", JF 46, 
1982. _ / . . _ .

4. Malinin A.B., ..Kozlova M.D., Sevastyanova A.S. et al.- Int.
« J.Appl.Radiat. and Isotop., 1934,35,No 7,p.655-637._

5. Kozlova M.D., . Malinin A.B., Sevas tyanova A.S. et al.- Ibid., 
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TEXHOJIOrMH, PESyjIBTA'm M HEPCnEKIMBU CEJiyHEHHfl 
TAJUMEBUX MHllIBHEH HA UHKJIOTPOHE HAS

H. H. BeHMKOB, B. M. Hobhkob, B. H. YnexeB,
A* Ho <6oiiMxieB, H. M, HyuaKOB, B. A. IlladpoB

(HHCTHTyT aTOMHoft aHepnra HM6HH H. B. KypqaTosa, MoCKBa)

B H3OXpOHHOM IJHKJIOTpOHe HAS MOHfal yCKOpHDTCH B mHpOKOM 
AHanaaone Macc m dHeprnft, npHro^HOM &jlk nojiy^eHMH Tajunw-201 
no pa3JZMxzHu»i fljiepHHM peampunt. Hanpwiep: 202Hq (p, 2a),

=), , pti. pto>°W to,

^%(p, 3n) • CpaBHHTGJibHoe paccMOTperaie cnoco6oB c Hcnoju>3o- 
BaHneM 9thx peampift noKaaaxo, wro nocaeAHHR cnocod odecnemiBaeT 
cymecTBeHHO dojiLEH# bhxoa, sen ocTajsbHue. CreneHb odoramemm 
MKDdHH HdOTonoM ~ 97%) onpeAejuuiacb mtHimyiiQM ctohmocth
e^KHHUH axTKBHOCTu KOHexmoro npo^yKTa. Qpx chheohum odoranemm 
Boapacraer aarpaaHBHHOCTb npo^yKTa t na-aa peampm 

(p» 4tt)^^MPA—TojnnHHa cjhoh teulumh b mhhqhh 
Budpaaa 0,5 mm, hcxo^h ms goiycTHMoro co^epxaHxa m

9 odpaaywpacH no peampuni (p, 4a) m (p, 2a) cootbbtctbbhho 
Ha pacnera no m3B6cthhm ceneHHHM arax peampiR Budpami: e

BxojaHaH aHeprHH npoTOHOB- 28,5 MaB m BHxoflsaa - 23,5 MaB. Ho- 
ckoJib Ky cxofl TasjiHH co CTopoHH nyqxa aaxpHT aanptTHOfc Me&Ho# 
$ojibrott TOJiqHHoR 70 mkm (norepa aneprHH npoTOHOB b He#~ 0,8 MaB), 
to aneprua npoTOHOB bo BHenueM nymce rpiKJioTpoHa Bbdpaaa 29,3 MaB. 
npw peKOHCTpyinpiM ipnmoTpoHa jym noxyqemia t8uudch-20I /2/ dtum 
pememi cjieflyDnpie npodsaoi: CHHzemie norepb nyrnca npa ero
yCKOpQHHM H BHB0£0; CHHXeHHO HBBeAeHHOfl pa^HOaKTHBHOCTM;
odecnexieHHe~TenxocrBeiia c mkbqhh h AeTajtoft qMKJioTpdmT^®^™™6 
UHKJIOTpOHHOrO BpeM0HM, OTBeflBHHOrO Ha np0H3B0£CTB0 K30T0Oa 
(spaMSHH nepecTpoRios pskhmob) « hobsssskbs ks^sshccts padoTs
E(K&HOTpOHa, T. e. CHHEBHH6 CTOHMOCTH KOH0tZHOrO npOgyKYa.

Ana cHHxemta norepb nytuta npoTOHOB duia ysejuraena apmocTb 
ny^ta, H3BxeicaeMoro ms HCTomutKa hohob nyreM yBejuroeHMa 
mmyxbcifoft moiuhocth jiyroaoro paap%a c ojisospeneHmei yMeHMeiaeM 
paaMepos 3mhcchohho# qaxM. Kpcne Toro, diuM yM6HbM6Hu paanepH 
pafteajuiHO-jiaaoBoro npocTpaHcrsa, aaronmeMoro nyraoM, nyrew ero
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KOJUIMMemHH B IjeHTpaJlbHOR OdJiaCTH qMKJIOTpOHa meJieBbIMM $OKyCH- 
pycmmiM jyta^pariiaMM .ycTaHOBJieHHMMM Ha AyaHTax, h iioAbhxhhm 

^HCTELHiyOHHO-ynpaBJlfl6MHM KOJUIHMaTOpOM C pa^HajlbHOtt mejIbD 
0,7 mm Ha 6- m odopoTe nynica. BamoR sa^aneR peKOHCTpyKUHM 
dbuio odecneneHne AocTaTOtmo ducrpoR nepecTpoRKH c pexHMOB 
ycKopeHMH nojiyTflacejiHX hohob (U , C, ), odbnmo HcnojibayeMHMii 
$M3HKaMH-3KCnepHMeHTaTapaMM, B peXHM yCXOpeHHfl npOTOHOB H 
odpaTHO. IlyTeM HcnojibaoeaHHa AByx Tpua# rapMOHHnecKHX odMOTo:.} 
peryjiHpyeMoro MarHHTHoro nanajia, xoppeKTHpymqero h HaijeJiHBa»- 
mero MarHHTOB, a Tsucace nyTew TnjaTejibHoR KoppeKi^w $opMbi h no- 
JI0X6HMH aJieKTpOAOB CHCT6MH BbIBO.Ua y^aJIDCb HOAOdpaTb KOMITpOMHC- 
CHbie yCJIOBHH BhlBO^a AJIH OdOHX pOXHMOB: COXpBHHB ITpeXHOOD 3$$6K- 
THBHOCTb BHBOAB nOJTyTJBKeJIHX HOHOB, HOJiy^HTb a$$6KTHBH0CTb
BHBO^a npOTOHOB > 50% npH tokg BHemnero nyrnca ^30 mkA.

IlpodJieMy bmcokoR HaBeAeHHoR pa^HoaKTHBHOCTH ( domhmo 

cHHxeHHH noTepb nyqxa) pemanH no peayjibTaTaM arouiHaa paAnaijHOH- 
HOR OdCTSHOBKH, B03HHKaX>meR UpH OdJiyqeHHH KOHCTpyKI^HOHHHX Ma- 
TepHSJIOB npOTOHOMH K£LK d©3 dHOJIOrHqeCKOR aamHTU, Tax H npH 

paaJimiHux ee cocTaae h TOJnqwHe. HeodxoAHMoeTb cHHzeHHH ypoBHH 
odjiyneHHfl nepcoHana onpe^ejiHJia, no cymectBy, m pacnojioxeHne 

MHmeHM - B nxKJiOTpOHHOM sane b 0£hom H3 KaHEuiOB nocjie pas^a- 
TOqKOrO MfiLTHHTa,

Hpodseiia Tennocrbeka c jneTajieR LpnmoTpoHa pemena, rJiaBHMM 
odpaaoM, BudopoM TyronjiaBKHx MaTepuasoB (rpa$HT, BOJib$paM, 
MHHajiyH^) c odecneneHHeM xopomeR TerniooTj^ann k oxJiax^ajomeR 
Bo^e jiHdo nyTGM aantHra JnerKoruiaBKHx aaeweHTOB rpa$HTobhmh ok- 
panaicH (nanproiep, ajm aanpira BucoKOBOJibTHoro ajieitTpoAa chctomu 
BHBo.ua). Ha^exHocTb pad ora i^HOOTpoHa noBumeHa nyTeM 3aM€HH 
BHCOKonacTOTHoro renepaTopa na hobhR h bboab dJiOKHpoBOK no 
oxjiajK^aDmeR Bo^e bo nee Momroie chctgmh sjieicTponMTaHHH LtHKJiOTpOHa.

MwmeHHoe ycTpoRcTBO /4/ noaBOjmeT ^HCTaHqHOHHO ycTaHaBJiHBaTb 
TajumesyB MKisaHb b saxyyMHHR Kanazi aah od jiyqeHHH, ocymecTBJiHTb 
BaxyyMHyD OTKamty h no^aqy oxJiaxAaDiqeR bo^h, a no orohubhmh 
odjiyqeHHH AMCTBHQHOHHO HSBJieqb MHmeHb, pasBaxyyMHpoBaTb ee H 
cdpocHTb b KOHTeRnep, npe^BapHTejibHO nepeicpuB h bh^b BOj^y, a 
TELKXe aaKpHTb KOHTeRHep KpumKOR.

PeryjwpHue odjiyqeHHH MHmeHeR Hanara c Mapra 1984 r. /3/. 
^Ba%an MHmeHb, coA^pzaman okojio 3 r tbjijihh-203 c odorameHHeu 
v97%, odjryqaeTCH Ha uHOorpoHe tokom^ 20 mkA b TeveHHe 20 qacoa
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i (nauajio - b BQCKpecenbe b II.00, kohgu - b noHejoiejibHHK b 9.00). 
IlpM 3TOM B MHHieHH K 10 % B DOHe^eJIbHMK HaKBIUIMBaeTCH ~I00 IBk 
CBHHqa-201, qTo npn nepepadoTKe mmiiighh odecneqHBaeT 6-7 FBk 
TajuiMH-201, nocTaBJmeMoro b kjimhmkm.

Ochobhum peaepBOM yBejiHqeHMa KOjmqecTBa HapadaTHBaeMoro 
pa^moMaoTona b mmiiighm hbjihgtch ysejinxieHMe tokb npoTOHOB ao 
45 mkA, KOTopoe CTane? bosmoxhmm b peayabTare cJiGAyiomero aTana 
peKOHCTpyKAMM uHKJiOTpoHa - nepeBo^a ero b CBGpxnpoBOAHmHft c 
KOMdMHHpOBaHHOtt CMCTGMOtt BUBO^a ny^KOB /I/. IIpH 3T0M nOHBJIHGTCH 
BOSMOXKOCTb yCKOpGHMM MOJIGKyJIHpHHX HOHOB BOAOpO^a fiO aHGprHM 

^59 MaB c buboaom hx m nepeaapaAKOft na tohkom rpa$HTOBOM CTpwnnepe 
C 3$$eKTHBH0CTbD '‘'100%, qTO H03B0JIMT IIOJiyqaTb BH6IQHH6 DyHKH 
npoTOHOB c TpedyeMott aHeprweR 29,2 MaB c tokom 40-45 mkA m 
nOBhffliaTb BABOe CKOpOCTb HapadOTKH H30T0H0B . Oahbko, npn 3TOM 
TpGdyGTCH COOpyXGHMG AOOOJIHMTGJIbHOA MGCTHOft dHOJIOrMqGCKOft 
aaiuHTu BOKpyr MMmGHHoro ycTpoftCTBa. Oahsjko Hau6ojiee paiyionajibHMM 
AJIH OdGCnGUGHMH TaJWHGM-201 KJIMHHK dOJIblDOrO pGrHOHa, a B03M02CH0 

H BCGft CTpaHH, dhUIO dfcl COOpyXGHMG Cn6I^iajIM3Mp0BaHH0r0 UHKJIOTpOHa,

ClIHCOK MCnOJIbayGMOtt JIMTGpaTypH

1. Bypdoaa K. R., Bghmkob H. M., JlaspOB H. A. h aP* OcodGHHOcTH . 
CBepxnpOBOAflUterO UHKJIOTpOHa C KOMdHHHpOBaHHOft CHCTGMOft 
buboab nyqKOB. Ahhotbuhh aokjisaob X BeGcoioaHoro coBGmaHHH no 
ycKopMTGJiflM, P8-86-620 #ydna 1986, c. 16.

2. Bghmkob H. H , KajiHHMH C. B., Kojigchmkob 0. H. m AP* Pgkohctp^
ijhh UHKJIOTpOHa pjm noJiytiBHHH t . IlpGnpMHT HAS-4338/14, •

1985.
3. Bghmkob H. H7,BojiKOBa H.~ Mi rKoaJiOBarM.-m AP* IlpoMaBOACTfi

pfiR mgamuhhm. - Atom. aHcprMH, 1986 , 60, bbui. 2,
cs 119.

4. ry^HH A. H., Kojigchmkob 0. H., Hobmkob B. H. m AP* Mumennoe 
ycTpottcTBO a^01 np0M3B0ACTQa paAMonaoTonoB Ha umkjiotpohg 
MAS. ITTS X 6, 1986, c. 42.
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MMDIEHHOE yCTPOHCTBO AJIH nOJIHEHMfl PA#0H30T0H0B 
- HA IPUIOTPOHE

*

B. H. Hobhkob, B. A. IHadpoB, JI. A. KwceaeBa,
B. II. Kosjiob, H. A. Kohhxmh

(HA3 mm. KyptiaTOBa, Mockbb; $3H, 06hmhck)

Ana noayqeHHa paAHOHy&JWAOB Ha AMKJiOTpoHax npHMeHHKT 
MHQieHM M3 p£L3JIMVHHX HO CBOMM $M3HqeCKMM CBOftCTBBM MSTepMaJK)) , 
MnmeHH Moryr odjiyqaTbca kbk Ha BHyTpeHHeM, tek m Ha BHenmeM 
nyqicax, m noaTOuy k ycTpoRcTBaM am odnyqeHHH npeA^aBJUtiOTca 
HeKOTopue cneim$MxiecKMe TpedoBaHMa: otm MMraeHHhie ycTpoRcTBa, nan 
npaBHJio, ycTaHaBJiMBaDTca b6jim3m KaMepu rpuuiOTpoHa, m see 
onepaipaH (ycTaHOBKa mmqiohh , bboa doa nyqox aapaxeHHHX qacTHu,* 
BHBOA H CHHTMe OdjiyqeHHOR MMQI6HM) AOJBQKHH OCymeCTBJIflTbCfl TEK, 
^to6u odesonacMTb odcjiyxMBarqMR nepcoHEui ot odjryqeHMa, kek ot 
MHffleHM, TEK M OT KOHCTpyKlpiOHHUX 3JieiieHT0B IpKKJIOTpOHE (K8M6pa, 
AHa^panm, roaoBKa MMraeHHoro ycTpoRcTBa m AP*)*

Ana opraHH3aiA<M npoMSBOACTsa Ha ipnuiOTpoHe HA3
mm. KypqaTosa dtuzo cosabho MMmeHHoe ycTpoRcTBO, KOTopoe 
n03B0JLHeT padoTBTb c BHemHHM nyqKOM sapaxeHHHX qacTMq sHepraeR 
AQ 40 MaB npn toko ao 40 mkA. MameHb - oto mgaheh npaMoyrojib- 
Haa nnacTHHa paaMepou 86x44x5 , Ha oahoR cTopoHe b coot-
B6TCTBHM c npocTpaHCTB@HHHM pacnpeAeneHaeM nyqna ycKopeHHux 
qacTMi; CAeaaHC OBSuibHoe yrnydaeHMe paawepoM 34x16 mm^. B 
3T0 yrnydJieHHe samiaAKBaeTca odjoynaeMidi MaTepH&n 
ToonqHHoR 0,5 mm, saKpusaeTca mbahoR $oju>roR 70 mkm, xoTopaa 
repMBTHxiHo cBapMBaeTca AH#y3MOHHoR csapKoR c Kpasaa Kaecera.
C TtmbHOR CTOpOHH, KOTOpEH OXJiaawaeTCH BOAOR, M6AH&H nJiaCTHHE 
HMeeT pedpa am yBeaMqeHHH noBepxHOCth TermooTAaqa. B npeAQJiax 
nojia odsyqeKMa k np% pacxoAe boali 15 ji/um AonycTMMaa Teanosaa 
Harpysna am tekoR MHmeHM 300 Bt/cm^, a odqaa pacceMBaeMaa 
MOmHOCTb 1200 Bt. .

Ha pMc. I npeACTasJieHO MMmeHHoe ycTpoflcTBO. Maraenb noMe- 
maeTca b rojuoBKy 3 MwneHHoro ycrpoRcTBa (M.J.)h ynnoTHaerca 
peaMHOBoR npoKJiaARoR npa noMonpi noABHXHOfi cTpydrpCHH. Ha 
Kopnyce rojiOBKM aajcpeiuieHa oxaaxAaeMaa boao# MaojmpoBaHH&a 
ot roaoBKM MeAHaa KOJUUMMupyi^aa pamica, nxaxHpoBaHHaa rpa$MT0M.
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PojioBKa M.y. aaxpenjieHa Ha KOHije ajieKTpo-HaojiHpoBaHHoro 
ot scero MHmeHHoro ycTpoftcTBa noABHXHoro mTOKa 4 npoxo&amero 
iiepes ynjiOTHHTejibHHft yaea 5 jxnaHi^a 6, KOTopuft npn noMonm 
MexaHH3Ma juiaHi^eBaHMH npHiJmaHAOBHBaeTCfl k numaoBoti naMepe 
MOHOnpOBO.ua ipiKJIOTpOHa. POJIOBKa C nOABMXHHM mTOKQU H (|uiaHeU 
aaKpenjieHH Ha cTOttne 7, KOTopan noABHXHO ycTBHOBJieHa Ha 
HanpaBJiflromHX noBopoTHoro CTOjia 8. Kpunna nosopoTHoro CTOJia 
noBopa<iHBaeTCH Ha yroji KpaTHuPl 90°, Towaa ycTaHOBKa noBopoT- 
Horo cTOJia npn juiaHi^eBaHHH M.y. co mjiioaoBofi naMepofl HOHonpo- 
so&a h cdpoce MHmeHH ocymecTBJineTCH m6x&hh3mom $HKcauHM noBopoT- 
Horo CTOJia. Ann MSMepeHHH TewnepaTypH nosepxHocTH mmiu6hm h Tona, 
no&amqero Ha KOJUiHMHpyjontyrto paMKy, BHyTpn rioABHxnoro mTOKa qepea 
BaKyyMHhift paateM npose^eHn 3-JieKTpHqecKHe buboah. Bee MexannsMBi 
nepeABHxeHMH h MexannaM $HKca#H cHadxeHH ajieKTponpHBOAaMH c
ajICKTpO—M8THHTHHMH My^TBMH. Pad0qH6 XOA& MeX3HM3M0B OrpaHHqM- 
BaJOTCH KOHeqHHMH BHKJUOqaTeJIBMK. B MHffleHHOM ycTpoftcTBe npeAyoMOT- 
pen KOHTpojib TeMnepaTypH noAJioxKH MHuierot TepMoqyBCTBHTeJibHHM 
ajieweHTOM Ha daae Tepwonapu TXK, aa^aHHoro paexo^a boah h 
MoqHOCTMpBW&eaaeMoR Ha MHmeHH nyqxoM aapnxeHHHx qacTHij;no 
paanm^e TennepaTyp BxojanmeK h BHxoAHmeft Ha ycTpoBcTsa oxjiax^ajo- 
njetf boah (a T = I°C), TOKa ycKopeHHux qacTHij Ha MHineHb h kojijih- 
MHpyromyK) paMKy, a Tarace npocTpaHCTBeHHoro pacnpeAeJieHHH nyqica 
b MecTe HaxoxAeHHH MHmeHH npn noMomn Bh%BHXHoro cuHHTHJUiHTopa.

EecTKne TpedoBSLHHa k deaonacHOCTH aKcimyaTai^HH MHuienHoro 
ycTpottcTBa na-aa paarepMeTHaaqHH MHmeHH npHBejiH k bbcabhhx) b 
ycTpoRcTBO 3 HeaaBHCHMHX djiOKHpoBOK, OTKJUoqaoniHX nyqoK. CncTeMa 
djiOKHpoBOK OTKjnoqaeT BH reHepaTop i^HKJioTpoHa b CJiyqaax ysejiH- 
qeHHH hjih yMeHbmeHHA a^bjichha oxjiaxAaxMneft boah OTHOCHTeAbHO

“BaAaHHoror'CHHxeHHH pacxoAa bo^—HHxe^cfaHOBJieHHoro ypoBHH .....
(15 ji/mhh) H npn Harpese noeepxHOCTH MHmeHH, odpameHHoR k nyqK;
AO TeMnepaiypu Ha IO°C npeBumaioineft KOMHaTHy©. MnmeHHoe ycTpoftcTBO 
AJiH npoHasoACTBa ycTaHOBJieno b AHKJiOTpoHHOM aajie.

Ha pnc. 2 nonaaELHO noaoxeHne tojiobkh Ha paaJiHqnux CTaAHHX 
padoTH. B hcxoahom nooioxeHHH npOHexOAHT aapHAKa tojiobkh 
xacceToB. 3to cooTBeTCTByeT rioJioxeHHio I. B a tom ncmoxeHHH 
rojiOBKH odcJiyxHBaDmHit nepcoHaji na-aa dHOJiorHqecKott aanpiTH 8 
c noMombc MaHHnyjiHTopa 9 nponaBOAHT aapAHKy. Ilocjie npoaepKH 
repMeTHqHOCTH ynjiOTHeHHH MHmeHH ycTpottcTBO noBOpaqHBaeTca Ha 
90°, 3to cooTBOTCTByeT nojioxeHHD II rojiOBKH c KacceTOH, aareM
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Phc. 2. CxeMa pacnojioxeHHfl immeHHoro ycTpoflcTBa Ha HOHonpoeoiie
UHKJlOTpOHa

f



41

npoMcxojiBT Toxmaa ycranoBEa poxobk* M.y. OTHOCMTexbHO ejdpsobo# 
lauepu HOHonpoBOflA * jeKcamm noBopornoro ctoxs. Aaxee croftxa 
nepeABHraeTcn ao ctmkobk* jxarasa moBBHHoro ycrpoftCTBa c 
jmaHqeM nuiDSOBOi xakepH, KOTopua ynaoraanTCH m6xbhm3moic 
juiaHi^eBamifl 3 - •noxozeme 1. nepeiteqemui etok& mxmhb
ycraHasJDiBaeTca b padoqee noxozerae aa rpaccy nytoca - noxc- ' 
xeHMe iy roxosKH. Qocxe OKomaHM odJEyqeaax anmeHb Bosspaataercji 
b ncxoAHoe noxoaeaae b odparao* nocxeAOBaTtxbaocra * c6pacHBaeTv 
b KacceTonpienHHK, OTTy^a no npo^unpoBaamy aexody 10 nonaAaer 
b TpaHcnopTHiift KOHretoep 5. Qocxe nonaAaaix odxymeHHOt meemi b 
KOHTeftHep OH AHCT8HI9I0HH0 3BXpHBaeTCX ZpMEKOl 6,

dxexTpHqecKaa cxena mrearoui * ynpanxeaiia mbmshhm ycipoi-
CTBOM n03B0JLH8T EOXHOCTM) OCy^0CTB*Tb A*CTBHipiOHHOe ynpaBX6HB6
nepeMemeHMHMH immeHH m aeodxojwniyi) nocxeAOBAYaxbaocTb onepaipfl 
0T yCTBHOBKH MHB6HH DOA X^SOK yCKOpeHHKX naCTHXt A° CdpOCa 66 B 
KOHTeteep.

I

4

Sr
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ppcmimiKHBffl Bunyac TAJUMfl-201 xiqhma

C. B. Cosoeob, H. Me Bojucobe, B. C» Ckokob 

(3&boa "Me&pajO*onpenapar" M3 CCGP)

B nepeoa c araapa no icaft 1984 roA& na sasoae npoBOAHaocb 
BHeapemie coocaAHTexbHO-eECTpaxipiOHHoro M6T0.ua nojiyneKHa 
npenapara TajuM-201 uopiiaa* B otom motoao npoAOJuudTeabHOCTb 
nepBOft nacre npoqecca (Bimeaenaa CBMHqa-201) cocraBJiaeT 3 naca, 
nro npHBOAHT e 20% HeapomsboamTexbHOft noTepa CBHHqa-201 b 
pesyabrare ero pacna^a aa speea nepepa6oTEH. CjioxHOCTb h 
HeHa^exHOCTb annaparypHoro o$opMJtoHea, npHMeHemie ^(Jjmi^hthhx 
$njn>TpoB D0PI6 odycJi.OBMJio nepexoA Ha 6ojxee TexHognorinjHHft 
h dojiee bhtoahm# BXOHomniecRH dRCTpasqHOKHuft motoa.

B Epafqaflnft epos soboaom diua nepe 06 opyuosaHa santHTHaa 
KSMepa, r^e duxH ycTaHOBzeHH npndopu jym napaxneaibHOit padora 
hba AByMH TexHoaorEflMH BmeaeHHa tbjuihh-201 (coocaflHTaabHO- 
3ECTpaEQBOHHOrO M BECTpasCtpiOHHOro). 3TO nOSBOJIMJl O 0AH0BP6M6HH0 
c BunycKOM Tajuea-201 cooca^MTeju>HO-3KCTpaici^MOHHHM motoaom 
booth C0BM6CTH0 c Mhctmtjtom 6ho$M3hkh MHH3ApaBa CCGP 
paapadoTEy aKCTpampiOHHoro MBTO^a.

B nepHOA c HHBapa no uaA 1985 r. npoxoAMao BHeApeHHe 
aKCTpaiopiOHHoro motoaa nojgyneHea T&uma-20I xjiopMAa. 3a oner 
ysejnmeHHH xmomecKoro BHio&a «a 16% h cHHxeHMa TexHOJiorn- 
necicoro BpevceHH Ha sunycK npenapaTa yusmocb chhshtb ero ctoh- 
MOCTb# B ceirradpe 1985 r. saBOA nanaa cepnilHbie nocraBKH 
npenapaTa Tajuma-201 xjiopHAa, nojiyxieHHoro aKCTpaKi^HOHHHM
M6T0A0M.-----------------------—

B CBH3H c BecbMa KopoTKHM nepHOAOM noaypacnaAa CBHHija-201 
(Ti/2 - 9,33 qaca) xpaftHe BaxHhiM aBJiaeTca nencocTb B3a%woAe%-
CTBHfl BC6X 3B6HbeB np0M3B0ACTBa« HOAFOTOBKa BC6X peaKTHBOB 
m npOBepxa TexHO-normiecKOft ycTaHOBKH npoBOAHTca HaicanyHe 
nepepadoTKH (b naTHHuy). HponsBOACTBeHHHtt i^hkji odaynenna 
cocTaBJieH TaKHM odpaaoM, nro MHmeHb nocTynaeT Ha aasoA no 
noHeAeabHHKaM r 10 q v/Tpa, k II q 3aKamiHBaeTca OTAeaeme 
CBHHqa-201 ot iiaKpoKoaHnectb Taaana. 3aTew 28 nacos npoHcxoAHT 
HaKonaeHHe Tajuma-201 b peayjibTaTe pacnaAa cBHHua-201.
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BTopaa qacTb nepepadoTKH - BmeaeHHe TaaaHa-201 npoeoAHTca 
no BTopHHKaM c 15 pfi 18 qacos. B 9TH pjm nepeft Haqaaoa nepe- 
padoTKH c 12 qacos annapaTxmK aaHOBO totobmt pacTBopn, He 
noA^exanme AJMTeabHOMy xpaHeHHD: HaTpaa xjiopn&a HSOToratqecKoro, 
HaTpHH daxapdoHaTa h cepHHCTyD KHcaory, KOTopue nepe^aer a*h 
anajiHsa b rpynny TK. Ho aaBepmeroiH TexHoaontqecKoro npoqecca 
nojryqeHHH npenapaTa c I800 ao I930 b aadopaTopHH TexHHqecKoro 
KOHTpOJIfl npOBOAHTCH CPO CIieKTpaJZbHHft BH8JIH3, H3M6peHH6 pH, 
onpeAejieHHe odtewHoR aKTHBHOCTH h paAHOHyKJHAjHux npnMeceft. C 
I930 ao 203° annapaTqHK opoboaht $acosamie h CTepiumaaiyn) 
npenapaTa nocae qero HanpasaaeT crepaibHyD $acoBKy A&& 
sasepmaiomero aH&msa. Ah&jih3 cTepaabHoro npenapaTa npoBOAHTca 
b JiadopaTopHH TexHHuecKoro Konrpoaa c qeabD onpeAeaeHHa pH, 
coAepxaHHH fVaCC h onpeAeaenne tsulkhr b TpexB&seHTHOft $opne, Hocae 

• noayqerota Ramaa anajmsa Ha CTepwibHhift npenapaT b 21 q 
annapaTqHK hpomsboaht saiusaAKy $jmlkohob b aanpiTHHe KOHTeftnepu 
Txna KT, Ho cpeABM c 8 ao 9 q qex ynaxoBiut aarpyxaeT KOHTeftHephi 
c npenapaTOM b TpaHcnopTqyc ynaxoBKy, DTK o$opMaaeT cepTH- 
$HKara m conpoBOAHTejib^yD AOKyMeHTanHB. B 10 q sbboa CAaer 
npoAyKiADD npeACTaBHTeaaM Mockobckopo llexodaacTHoro OTAeaemiH 
B/0 "HsoTon" fifiK ornpaBKH b M6Ay^pe%eHHa r. Mockbh.

JSflsi decnepedoftHoro BunycKa npenapaTa b aau^MTHOft xaicepe 
ycTaHOBaeH AytiJiHpyiHUH# npHdop. C stoII xe qeabm HaxanyHe nepe- 
padoTKH npoBOAHTca npoBepxa padora Bcex cmct6m: TpancnopTepa, 
MammyJiaTopoB, aaeKTpoeHepraH, saKyywa, soaAyxa, noAaqx boah.

3a nepnoA Bunycsa npenapaTa c ceHTadpa 1985 r. diian 
BHHBaeHH y3KHe MecTa annapaTypno TexHoaoraqecKoro o$opMaeHHa 
npoqecca, b qaeTHoeTH, yxyAmemte cboRctb coeAHHMTeabHboc 
KOMMyHHKaqHfl b npoqecce hx aKcnayaTaqmt, -BcaeACTBue AOCTpyxqHH 
noaHMepHOPO MaTepaaaa. B peayabTaTe npoAeaaHHcR'-paf das« 
ycTaHosaeHu onTHMaabraje cpoKH cayxdti h ycaosaa HcnoabaoBaHHa 
KOMMyHHKaqHjie

B oTAeabHHx cayqaax aaBOA AonoaHHTeabHO hpohsboaht aobh- 
AeaeHne ^ 15% npoAyKTa Taaaxa-201 xaopHAa. HeodxoAHMHM 
ycaoBaey a** btopo HBaaeTca HH3Koe coAepxaHHe paAHOHyejihahoR 
npHMecH TaaaHa-200 b MHmeHH, xoToporo Ha nepsuft Aem> (btophrk)
He AoaxHO duTb doaee 0,6%. JIahhh# noKaaareab 3£lbhcht ot 
pexmia odayqeHHa MHmeHH Ha qaxaoTpoHe.

!
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Am dojiee naiHOft peajntaaipai aroro npenapara naanoBidt OT^ex 
saBO^a noAnep*MB&eT nocroHHHyio CBaab nepea 1DI0 B/0 "HaoTon" c 
noTpedMTejMMH, BuacHaa Hauoroie jionozH*Teju»hopo cnpoca. B Hacroa- 
o^ee BpOMa no a&hhhm MHO B/0 "HaoTon", norpedHOCTb b npenapare 
tbjuhh-201 y^OBaeTBopaeTca aa 30%, npoHaBOftarca a&KyracH no 
mraopry. Poor Bunycaa npenapara a& ever yBejuroemia &kthbhoctk 
mmeHell, a Taxxe yBeJDtneHxa aojnmecTBa doctelbok b necaij 
(ot 1+2 b HacToamee speita jio 3+4 b Mecatt) 3&bhcit ot 
npewpaaTaa-nocTaBupiaa o6j^z6hhux i^kjiotpohhmx uneHeft.
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xOBitii OT&ea 
r30T0nw c

B HacTOH 
penapare 

ikh no
:THBHOCTK

PAJWOMETPMHECKME H3MEPEHHH AKTHBHOCTH CBHHUA-20I 
H TAJUIHH-201 HPH CEPH0HOM BiHiyCKE IFEOAPATA 

TAJUMfl XJI0PMJ1A

• B. C. Ckokob, F. A. Asdexb 

{ 3&boa "MeApaAHonpenaparn M3 CCCP)

f KOHTpOJIb BKTMBHOCTM CBHHyOBOft $p&KipiH C paAHOHyKJCSAOM
l cBHHeit-201 nocjie pacTBoperots TEuumeBoSt mhughh h Tajuaa-201 b 
| totobom npenapare Tatiana xjiopn.ua npoBO^HT cneRTpoMeTpHnecKM 
l c noMombio noJiynpoBOAHHKOBoro^ ^eTeKTopa mb qncToro repMaHHH c 
f ^'BCTBHTeJIbHbBI 0dB6M0M 40 CM^ H MHOTOKamHbHOTO nporpaMHH-
IuyeMoro anajiHaaTopa THna MH-96B $hpmh "HnTepTexHHK" * fcp&HrpiH. 

OueHKy aKTHBHOCTH TaJUIHH-201 B TOTOBOM npenapate npOBOAHT 
no miomStHH cyMMapnoro $OToro$ica, odycjiOBxeHHoro raMMa-xBaHTSMH 
c sHepTHett 167 koB, npHHxniafl 3Hax*eHH6 KsaHTOBoro bhxoaa 
pasHHM 10%, a BejmxzHKy sacanc /I/. CorjiacHO $ap*aao-
ne%HO% cTBTbe od'seuHaa elkthshoctb TajuiHH-201 b npenapare

IAOJIXHa dblTfc H8 Menee 55 MBk/mji.
On;©HKy CO^epxaHHH npHMeCHHX pa&HOHyKXH&OB TaJULHH-200 H T8JC- 

jihh-202 c napHO^OM nojiypacna^a 26,1 q h 12,2 cyTOX cootbot- 
CTB6HH0, nposo&HT no luio^a^fiM $oTonHKCB, odycJiOBJueHH&ix raiofa- 

! KBaH?aa<H c OKepruefi 368 xaB npn aHaqeHHH kbshtoboto bhxoab 
i paBH.oro 69,3% y tojijbih-200 h dHepraefi 440 kqB c kbshtobhm 

bhxoaom 95% y TajuiHa-202, Co^epsaHHe npimecHux pa^HCHyoimoB 
TajuiKH-200 h TajusHH-202 na momcht nsroTOBJieHHfl npenapara 
corjiacHO Ae*tcTByx)QTeA B$C aojoho dsrb He dojiee 1,5% h 0,2% 
cooTseTCTBeHHO, npHMeceJi CBHHua-201 h csHHi^a-203 He dojiee 
0,05% Kax^oro Ha A&Ty MaroTOBJieHHfl. IlpHMecb TaxjiHH-202 k 
KOHi^y cpoxa toahoctk sospacTaeT pjo 1,1%. Oi^eHKy co^epaaraw 

| npHMecHHX pa^HOHyKjnmoB cbmha&-20I h CBHHija-2Q3 npoBO#aT no 
njomaABM ^otoiihkob, odycJiOBJieHHux ^ —KBaHTaim c eneprHeil 
331 KsB c KBaHTOBHM BHXOAOM 82% H C BHepTHG# 279 KeB C KB8LHTC P/dM 
bhxoaom 80,7% cooTBeTCTBeHHO. $H3HqecKMe xapax'repHCthkk 
paAHOHyKJiHAOB CBMHi^a h TajuiHH c Hawdojiee xapaxTepmoiH 
raMMa-jMHHflMH c bhxoaom dojiee 1% npHBeAOHu b Tads. I /2-5/.
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T&<5jxmi;& I

$H3nqecKite xapaKTepMCTHKH pajuioHyKXM^ob CBHHi^a h Tajumn

PaAKOHyuNA TI/2 • OcKOBHUe PaMMa-RBaHTU
3HepnM. kbB | Bhxob. %

CBXHeq-201 9,3 q 331 82
361 10,7

CBKHeq-200 21,5 q 147 37,7
CBHHeq-202n 3,6 q 422 90

787 56
961 89

Cbhh6ei-203 52,1 q 279 80,7
TajtJuril-200 26,1 q 366 89,3

579 14,1
1206 30,7
1273 3,4
1363 3,5
1515 4,1

TauKS-201 73,0 q 135,3 2,65
167,4 10

TajumH-202 12,2 cyi 440 95

KajiHdpoBKa cneKTponeTpa no 3$$6kthbhoctm perHCTpaigw b 
3’xbhchmocth or aHeprim . Jf r-H3^yneHHH, nona^aijmero B TiyBCTBHTeJIb. 
mrfl odi>eM ^eTeKTopa^japoBoamtc* oTHocHTe jibho ToqeqHoro*tnieitTpo-— 
MeTpnqecKoro HCTonHMKa HsaygeHMa CMemaHHoro Tuna cneijuajibHoro 
Kasna^eKKHj npe£Ma3KaqenKorc rpa^ynposKK cnsKTpoMGTpcB 
M0HH3HpyunpfX H3HyiI0HH».

Aktmbhoctb pa.nMoiyKJiHflOB b MCToxmMKe amepHmifl-241, espoiiHH- 
152 h iteaHH-137 arrecTOBaHa c OTHOCHTejibHoft norpemHocTb© +4% 

(npH AOBepHTOJIbHOtt BepOHTHOCTH P = 0,95). ~
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CnenTpoMerp mieeT CBH^eTejibcTBO o ueTpojioriraecKoB aTTecTaipw, 
corjiacHO xoTopowy norpenmocTb onpeAeiieHHH 3HaqeHHR oHeprHR 
+ 0,5 koB h norpenmocTb onpeAeaeHHa sHanenna BHenmero raioia- 
H3JiyweHHH +8% npH P = 0,95,

J^JIH H3MepeHHfi 0db6MH0R 8LKTHBHOCTH - pdAHOHyKJIHAa TajLHHH-201 
b roTOBOM npoAyKTe OTdapajDT ajiHKBOTy pacTsopa odbeMOM 0,1 cyr 
M ^OBOAHT AO I CM^ 0,1+0,5 M paCTBOpOM COJIHHOfl KMCJIOTH. %3 
noJiyyeHHoro, xopomo nepewemaHHoro pacTsopa npHroTaBamsaDT nyrew 
HaHeceHHh Ha $HJibTpoBaabHyi> dynary c noAJioxxoR H3 npeAMeraoro 
cTeicna no 0,01 cm^ pacTBopa Tpn "TOHeraux" KCTOHHHKa. J^aMerp 
aKTHBHoro naraa y Taxoro MCTonHHKa AOJneeH dura He dojiee 0,5 cm. 
OTdop aJIHKBOT pacTBopa npOBOAHT MHKp0A03aT0paMH $HpMH "iHJlbCOH" 

(SpaHipifl) c norpemHOCTbD He dojiee +2%, OdbeMHaa aKTHBHOCTb 
pacTBopa roTOBoro npoAyKTa TaoHa xjiophab paccnHTHBaeTca 

. nan cpeAHHH apH^AieTvniecxaH BeaHTOHa no HSMepemum rpex hc- 
TOUHHKOB. MdMepeHHe OdteMHOR aKTHBHOCTH paAHOHyKJIHAa CBHHI*a-20I 
b odtewe pacTBopa T&HjraeBoft MHmeHH npOBOAHT no aHajiornxzHO# 
M6T0AHK6, HO pa3B6AeHHe npOBOAHT B 0,1+0,5 M paCTBOpe 
CepHO* KHCAOTH B Od"b6Me 3-5 CM^. Odqaa aKTHBHOCTb CBHHI^a-201 
b TajiAHeBoR MHmeHH pasna np0H3BeAOHHio HSMepennoR odbeMHoR 
aKTHBHOCTH pacTBopa c cbhhaom-201 Ha odiqHR odbeM pacTsopa.
CneKTpw raMMa-H3jny^eHHH cbhhi^oboR $paKipiH, BtjnejieHHoR H3 tsjuim- 
esoR MHmeHH, h npenapaTa TaJiJiHH-201 npHEeAenu Ha pnc. I (a, d)
H 2 COOTBeTCTBeHHO,

Akthbroctb TajuiHeBHX MHmeneR no cbhhlqt-201 Ha 10 ii 00 mhh 
b AGHb nocTaBKH HaxoAHJiacb b npeAOJiax 77+134 FBk no pesyjibTaTaM 
HSMepeHMR Ha aaaoAe. OTKJioHeHHe H3MepeHHoR aKTHBHOCTH ot 
nacnopTHHx a®hhhx nocTasutMKa HaxoAHTca b npeAeJiax onmdKH 
H3M&peHHR +10%.—QdmaR-aKTHBHOCTb TBJIJIHH-20I B TOTOS'Oii 1"'
TajuiHH xJiopHAa dtuia b npeAeJiax 5,4+9,4 FBk. Ilpniiecb TajuiHa-200 
b roTOBOM npoayKTe Taaana xJiopHaa KoaedaeTca ot 0,4 ao 1*3%
Ha momcht npHroTOBxeHHa npenapaTa. HpawecM APyrnx paAHOHymiHAOB 

(TajuiHH-202, CBHHi;a-20I, cBMHua-203) b npeAeJiax nyBCTBHTeabHocTH 
HMeDmeroca cnexTpoMeTpa He odHapyawBajoTca. XapaKTepwcTHKa 

nojiyxiaeMoro npenapaTa Ha ochobo oTenecTBeHHux peaxTHBOB no 

paAHOHyKJiHAHoR h XHMHxiecKofl nHCTOTe He ycTynaeT sapydexHMM 

rrpenapaTSM, a no odbeMHofl elkthbhocth npesocxoAHT b 2-3 paaa.
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Ta6;iHi;a 2

SnaxieHiie odmett aRTMBHOCTH CBHHita-201 b TajumeBOtt 
MKffleHF, Od-beHHOfl &KTHBHOCTM TSUIJIHH-20I M npOyGHTHOG 
co^epsaHMe npimecHux pa.RHOHyiuiKHOB b fotobom npenapate

npn-
TOTOBJieHHfl
npenapara
(anajutaa)

Akthb—oat
HOCTb
b TajuiHeBoR 

MMmeHM Ha 
MoiieHT no- 
cryiuieHHfl
Ha aaBOAi 

TBk

OdteM- 
H£LH ax- 
THBHOCTb
20IT£ b 
npenapaTe
MBk/cm3 1

CoAepzaraie payvioHyKJiHUHHX 
npmieceft b xeHb npHroToBJieHHH 
iroenaoaTa. %
2,QQr£g2.Q2*££ 20Ip^

13.01.87 123 101 0,34 0,07 <0,05 <0,05
27.01.87 129 102 0,64 <5: 0,05 <0,05 <0,05
10.02.87 124 100 1,3 0,15 <0,05 <0,05
24.02.87 122 106 1,0 <0,05<0,05 <0,05
03.03.87 128 103 I,I <0,05<0,05 <0,05
17.03.87 103 82 0,7 <0,05<0,05 <$,06
07.04.87 114 75. 1,0 <3,05 <0,05 <p,05
21.04.87 118 77 1,0 <0,05 <0,05 <1,05 '
19.05.87 134 98 0,56 <0,05 <0,05 <),05
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1

mycK I.
' DOmEHME TAMHfl-201 M3 CBOTAllflSHHUX TAJUHBBHX

MMHEHEa HA y-240

3nepro- | •A. A. Kxothhkob, B. A, Areei, A. fl. Gazero*,
A. A. O^MMQOB, Be JH. AoiiexxH

it.J «Appl. '
1 (HHCTHTyr H^epHux HccxeAOB&Hxft AH yCGP, Keob)

Ochobhhmh cnocodaMH npcaanueHHoro nojQmetuut tsulim-201
- HBCTonmero BpeneHx hbjudotch HapadoTK* ero no rbjvi a^epauM

i pefiLKL^HAM: •

203TI(p, 3b) 20IP6(9,3q) -------* 20ITe(73,0 q)

; 205TI(p, 5b) 20IP6(9,'3 q)------- 20ITe(73,0 q)

i IlpeACTaBaflJio HecoimeHHHft HHTepec aiccnepHMeHTaxbHoe onpe&e-
| JI6HH6 $yHKiptH BOadyaROHHH JU& npHB8,H0HHHX BUBO peaidptft B -
: KOHKpeTHHX ycxoBHHX o<5 jayne hhh lntoeHeft Ha Y-240 c qea&m

.

CpaBH6HHH C HMeDflpOOICfl JDtTepaTypHHMM flaHHMOl, 
i Biixofl T&JUXH-20I HSMepoxcH no MOTOfly CTonKH $ojo»r. i

odjiyqeHHH HcnoxbsoBaxcH TajUHft» odor&^eHHuft MsoTonaioi 203T£
(odoramenne 97,4%) h t (odoraaterae 99,7%). Ms TajuuieBOft

' $OXbrH TOJ^HHOft 0,1-0,15 MM BTaMHOM BHp€3SUOICb jyiCKH £*aM6YpOII
10 mm. Toxnpnia ma%oro &*cx& onpe^ejuixacb BSEeraBaraeM. Ms
9THX ^MCKOB COdKp&XXCB MJBD8HM TOJOptHOft 3-3,5 r/CM^e KOHTpOXb
TOKa Ha MXH6HX B IXpOIpCCe OdxyqeHHH npOBO^MCH C nCMO^bD 
tokobopo KHTerparopa, a roxmoe sHaneme noroKa npoTOHOB,
^na^aca^ero he mme6hb, onpe^ejuun no-peaiopnit—------------- -------------------

AI(p, 3pn) JUkSeHM OukyMtiJUlCb BHOMKIok nyqKOM npOfOHOB c
aneproeR 64+1 MaB Ha K30xp0HH0M rpiKXOTpoHe Y-240 HflH AH YCGP.
MmneHH tmxhh-205 odxy^axxcb b ^Manaaone aHeprwR 55-30 MaB.
KoppeKTHpoBKa HaqaxbHoR aHepPHH npoTOHOB ocymecTBJnuacb 3& cqer
HCnOJIbSOBfiLHHH npOKX&AKH H3 CBHHI^a C00TB6TCTByDn\6R TOXI^HHHi
OdjtyxieHHe MHoeHeR TajumH-203 npoBOAHXOCb b aHeprenmecKOM jytana- '
3oho 42-20 MaB. BejorotHy naqaxbHoR dHeprHM nymca npoTOHOB
KOppeKTHpOBaJIH C nCMOtHbD CBHHqOBOR K ajmcmHOBOR BCT6LBOK.
PaMMa-cneHTpu odjiyseHHHX MKmoHefl 6ujih hsm6P@ku c noMontbo jteTe: •
Topa M3 csepxqHCToro repMamm h MHoroKanajibHoro ancuoisaTopa ' 1

.. - •
A



"NoKia*. PeayjtbTara Haxo^HTca b cootb6TCTbhh c aamoaoi, * 
RM0DQ^XMHCH B JMT€paiype. TflLK B /I, 3, 4, 9/ H&P&60TK& T8JL2IHR-20I 
ms o6orameHHMx lameseR Tazjuui-203 ocy^ecTBaaeTca b sHepreTM- 
qecKOM KHTepsane or 28 ao 22 MeB c bmxo^om 2,2 mKm/(mkA*xi). 
fyui MMneHetl M3 odorameHHoro tsjljihh-205 npaBOAHTca /I, 5/ 
onTMM&ju>Hufi aneprermiecnift KHTepsaui 45,8-38,3 MaB c bhxoaom 
TSJUMH-20I paBHHM 1,92 *

HeodxO^MMO HMeTb^BM^y, WO npH HCII0ab30BaHHH KHOrOCJlOftHHX 
MHH0H8* ocodoe BHMM&HH6 CMB#y6T yfifiJL&Tb OnpefieMeHMX) HaqaJIbHOtt 
aHeprxH npoTOHOB axh BHdopa cooTBeTCTByra^ax KoppeKTHpyDupa 
BcrajBOK. C dTO# q&ibi> iipoBquuocb opeABapHTGJibHoe odjiyxieHHe 
CTOnKH M6AHUX $OJUbr, STO nOSBOJUeT yCTBHOBHTb HaqanbHyi) 3HeprMD 
npOTOHOB C TOnHOCTbD +0,5 MaB*

HapadoTicy 3KcnepmieHTajibHHx KOjumecTB tsuumh-201 iipoboamjih 
rryTeM odaywHMa cdopxH loraeBS*, cocroametl H3 CBMHi^a-206, 
tbjldh—205 m Taaaxa-203. Ka%aa luraeHb noMemajtacb b repMeTHnecKH 
36LKpHBai»piecfl ajnoMHHHeBue Kancyxu, a 3&T6M b MHmeHHoe ycTpoBcTBO.. 
MHmeHHoe ycrpoftcTBO npeACTaaaaeT codoft repMewiHHft daon, 
coejymemiHi c chct6M8mh oxiaxAeHMH k cm&Toro sosAyxa, KOToptift 
aBTOMBTireecKM ya&aaeTca jis MOHonpoBO.ua nocjie odjgyqeHKa b aantMT- 
Hldt TpaHCnOpTHH# K0HT©flH9p.

MeTOflp peyyioxMMMxiecKoro BiweaeHHa Tajuuifl-201 pjui a&GPHo% 
MeAEipuiH, BKJDDqaDmHe nponecca coocaz^eHHH, mokhopo oduena, 
3KCTpaxnHH, dhUIM paCCMOTpeHH B padOTG /8/. IIpH HCn0JIb30B8HHH .
MHEenefi ms odorameHHoro Taajma /2, 7/ npoBOAHTca AByxcTyneHnaTaa 

nponeflypa: CHa^ana BuneaaeTca paAJ*o&KTHBHHft cBHHei;, TmaTeabHO 
omnneHHHft or npaneceft CTadHabHoro tbjuihh, h saTeM iiepea 
30-40 ti, HeodxoflMMMX aJ&h HaKonneHHH ms ^^Pb, paAMOTajijiHft

OTAeaaeTca ot CBHHija.
B CBOMX HCCJieAOBaHMHX MH MCnOJIbSOBajIM 3KCTpaKIJHOHHyiO

exeiiy-BtmeaeHHa T£uuiMa-20I • 0djiyqeHHaa*MHineHb—pacTBOpHeTCH------------
Bum BSOTHOw KMGJIGT6. BpM 37CM odpaSySTCM B OCHOBHOM TpSX- 
BBJieHTHH# TajUIM#. JlfiSi 0TA6JI6HMH paAJIOaKTMBHOrO CBHHIja 663 

HOCHTeJLfi OT MaKpOKOJBmeCTB T&JLSHH H B03M0KHHX pa^MOSLKTHBHfcDC
npMueceft, McnojibaosaHO cboBctbo TpexsajieHTHoro Tajurna xopomo 
3KCTpaTHpOBaTbCfl KHCSOpO^OC0A6p*amMMH paCTBOpHT6JLHMM H3 COJIHlOKHC - 
jitix pacTBopos /8/, Cbmh6ij[ npM 3tom npaxTHxiecKH He dKcrparnpyeTca, 

B Kaxiecrse aKCTpareHTa McnoabaoB&SM dyTHJia^eTBT. OKcrpaKipaD npoBO-
AMvlM M3 6 M COJLHHO* KMCJH0TM. fym HOMHOTM 0*lMCTKM 9KCTpSLKUMD 
nOBTOpRJIM TpM p&3&. O^SOSB^HKSiA COXaHOKSCJOifl paCTBOp paAHO€OCTMBHOrO 

CBHHiia dea HOCMTeaa nocjie SKcrpaKipiM BmepzMBajm b Te^enae
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onTimajibHoro. BpeneHM, nocJie qero npoBOjpum bkctp&ki^cs h&ko- 

nHBmerocH tbjuihh-201 . &aa nepeBO.ua tejuikh b bopjHyt) $aay npowa >•
flHJIH pe3KCTp€LKIp<D 6P0 paCTBOpOM CepHHCTO# KHCJIOTH, BOCCTflLHaB- 

JIHBaDmMM TpeXBSJieHTHHft T8JUIHft flfi O^HOBaJieHTHOrO, KOTOpH# 

npaKTiraecKM He oKCTparnpyeTCH m nepexo^HT b Boppyv $aay.
Becb npoijecc xHMHuecKo# nepepadoTKH odjiyueHHbix TajuuteBbix Mwne*

He# npOBO^HJIH B MexaHH3Hp0BaHHHX yCTaHOBKaX C flHCT&HI4HOHHHM 
ynpasJieHHeM, noweqeHHUx b aanpiTHHe 6okcu.

IlpoBe^eHmie BKcnepicueHTu no^TBepi^aBT BoaMoxHocTb nooiyxieum 

TaJUiHH-201 npn odayxieHHH MHorocjiottHO# mnneHH, cocTomqe# H3 
odorameHHHx TajuiHesux Mranenett hb HaoxpoHHOM 4HiuioTpoHe y-240.
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K BODPOCy 0 nOmKHHH TAJUMH-20I IFH OBJyHEHMW 
TAJUMEBOl MHF2HH HOHAMH IEJMfl-3

B, T. FjiARyHi B. JH, Kohotkob, C. T. TMxoMHpoBa, 
T. n. Hypcim

OtHCTMTyT wepHOft $H3HKH AH KaaCCP, Ajimb-Atb)

B K&croamee speua HHCTHTyTOM H^epHOft $h3hkh titiffi) AH KaaCCP 
HaziaxeHO npon3BO^cTBO pa^MO^apunpenapaTa "T&zuuia xjiopha* 
Tauutf-201" no TexHoxorim, BKJnouaDmeft b ceda. odxyrieHHe TajMxa-203 
npoTORaiac b AVanadOHe BHepra# 23,5+28,5 MaB. Oahslko cneipi^HRa 
padora rpnuoTpoHa Hffi6 AH KaaCCP tbkobb, %rro npon3BOAHTb 
yxaaaHHMft npenapaT mozho tojibko 3-4 aec b roAy* Tor^a xas 
pjm m6ahi9!hck*x yiipememi# HeodxoAHMO nocTaBMTb ero peryzapno 
Kpyrjndt roA* PaapeuTb btot Bonpoc moxho HecKoxbiaotH nyrmni, 
oahh H3 KOTopux - McnojibsoBaraie APyrax pexHMOB padoTH 
ipumorpoHa am npoH3BOACT»a Tajuwa-201. C avo# qaxbm HaynaxH 
B03M0XH0CTH DOJiyxieHIM TaJUM-201 A^H MeAHQHHH npH Odxy^eHMM 
Tajumeso# mxbohk mohslmh rejoea-3*

' fyui onpeAexeHMa bhxoa& paAHOHyxj«AOB 6hxh iiaMepemi $yx- 
kqhh B036y*A6HHa haophhx peaxmitt, npHBOA>ns®c k paAHOHdOTonaM 
c MaccoBtMH micjiami 200 , 201 -m 202 npx odxyqemiH HaoTonos 
TajuxH-203, 205 hoh&mh rejma-3 c *axcHMajn»Hoft anepneft 
60 MaB /I/.

Bhxoa paAHOHyiuiHAOB cWmHqa-200, 201, 202m b aasKCMMOCTH ot 
aHeprHH hohob rejoix-3 (c yneroM pacnaAa BHCMyra-200, 201, 201m, 

202) paccxmraB€uicfl nyTOM xmcjieHHoro HHTerpxpoBaHHA cooTBeTCTByD— 
npix $yHKi^Hft soadyAAOHiui h kphbhx "npoder-aHeprua" am hohob
rexma-3 b TajaaHH npa noTOKe 3,125 ? 10*^ %iacTHq/c_aa_OAHH_%ac-----
odayrieHMa. Bhxoa TajuDta-200, 201, 202 onpeAexaxca hcxoah H3 
paccxorraHHoro BHXOAa am CBKHqa-200., 201, 202m h b npeAnoaoxeHHH, 
nTO paAHOHykjihah Tajunia odpaaymTca toxbro aa ctiot pacnaAacmeroca 
CBHHqa, T. e. HCKJuraaa npaMue xaHaou odpasosaHHa t&hxhh npn 
odxyxieHMH, Taxo* hoaxoa npx pacnere bhxoa& payytOHyxjiHAOB 
Tajixxa pfiLer bo3mozhoctb oqeHHTB cnocod noxyneHHa Tajuma-201 
npH OdjQrqeHHH H30T0D0B TaXXMH-203 H 205 H0H8MM reXHH-3 H IipM 
ycxoBHM codJZEAeHxa TexHoaorMH, BKJDDxiawpft BHAexeHne cBHHqa H3 
odxyqeHHOft mmb6Hh, Buxopxxy cbhhqoboS ^panput h BHAexemie
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HBKonHBfflerocH ( BCJiB^CTBue pacna^a pa^HOHyiuiHaoB cBMHi;a)
TSUUIHfl H3 CBHHUOBOR $p&Kip!H.

B pesy Jib rare BunojiHeHHoft padora onpe^ejeau dHeprerxiiecme 
guanasohu odxyneHHH msotohob tsjijihh-203 h 205 hoh8mh rejota-3 
c y^eroM TpedosaHM# BfcC 42-1325-83 k payuio^yKjnmHUM npHMecs* 
b npenapaTe, 3th ^Hanaaomi cxeAyunpie: jeuih Mnaenefl odoramemaix 
Tajivinex-203 - 37,5+48,0 MaB, jvih MitmeKeft odoi’a^eHHHX rajuMeM-205 
48+60 MaB, PacqeTHMfl buxo# pa^HOHyxjaM^a t»jbjh*-20I npn 
odJiytieHHH AByxcjiottHoft TajuuceBO# MimeHK b yxasaHHHX #*an&30Hax 
aHeprHit hohob reaHfl-3 cocTasaaeT okojio 90# no OTHoneHW k 
ero Buxojoy np* odjiyxieHHH MKraem, odorameHHOtt Tajumeii-203,
irpoTonaMHe

B flajibHettmeu mu imaHupyeii npoBeAenne cepnH axcnepmeeHTOB 
no odJzyxieHHD "tojicthx" TauiHeBHX MxmeHeft hohbmm rejwfl-3
AJIH yTOqneHHfl OHTHMaJIbHHX yCJIOBHtt OdJiytieHHfl, QTO H03B0JIHT 
3$$eKTHBHee Mcnoju>30BaTb ipnuioTpoH H® AH KaaCCP npn npoHaso#- 
ctb6 pa^Ho^apunpenapaTa "TanjniR xjiopim, TajuMft-201" npanraxiecKH 
Kpyrjiuft roA dea ymepda npoBeaeHHH aKcnepmieHTaJibHux pador 
Jia60paT0pMHMH HHCTHTyTa.

CniICOK HCn0JIb30BaHH0fl JIHTOpaTypti

I. rjia^yk B. T., HdparHMOB 1. ffl., HypcHH T. H, SyranpiH 
BoadyxAeHMH peaiajaft, npoTeKa»mHx Ha HSOTonax tbjijihh npH 
6oMdap,RHpoBKe HOH8MH rejnia-3. Tea. koh$. no HftepHo- 
$M3MqedKHM HccjiejciOBaHHHM, nocBameHHOft 50-jteTHD ocymecTBJieHMfl 
b CCCP peaKipiH pacmeruieHHH btomhofo a^pa. XapbKOB, 1982 r.

k npn 
:Hqa M3 
me
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IIPOHSBO/ICTBO PAflHOSAPMnPEHAPATA "TAJUHH XJIOPUR,
TAJOHa-201" (PSI1T) C HCnOIBSOBAHllEM tSOXPOHHOFO ■ 

ipfiUIOTPOHA H5B5 AH KA3CGP

B. JI. Koxiotkob, B. T. Pjia^ayH, I\ H. Hvmmkob 

(HHCTHTyr fl^epHoa AH KaaCCP) _

B HHCTHTyTe HjttepHoR $k3KKh AH KasCCP sa nopHOA c 1979 no 
1981 r. cobmqctho c MBS %%%3&p&Ba CCCP h npG^npshtksm "Pa^Moupe- 
napae" AH ' yadCCP 6ux paapadoT&H perjiaweaT nojiyxieHUH P®iT m 
Ha ero ochobo dbua yrsep^eka B&C 42-1325-8-3. Bo btopom nojiyro^HH 
1984 r. IIocTaHOBJieHH0M Tockomhtgtsl CCCP no nayne h TexHmce 
MncTXTyTy duao nopy^eHO npoeecTK padoTy no Teas: "P&spadoT&Tb 
TeXHOZOrXB I2pOH3BOACTB& pe^XOaKTHBHHX H30T0D0B Taajixa-201 c 
McnojilbaoBaHHeM iptsmoTpcna HHS AH KaaCCP pjik napoAHoro 
xosaftcTBa cTpaHH" kohiib 1986 ro^a.

3 p&MK&x BMneyHaaaHHOfl tgmh 6hjzx h&^&th padoTH no opraHHsamiH 
TexHttEorireecKHx yqacTKOB, HeotixoAsutHX am npoH3BOAOTBa P5HT; 
ocHameHmo hx HeodxoAHMtiM odopyAOBaicsceM h npsidops.MH; cosa^hh© 
lonaeHHoro ycTpoflCTsa h umneHeft, odorameKHKx HSGTori&MH t&juim-203 ; 
OTpadoTKe M6T0AHK xtoomecxoro, paAHOHyKJiMAHoro k d%oaor%tiecKoro 
aaaaH&OB.

B CBH3H C OTCyTCTBHeM MHmeHetl, M3r0T0BJIHeMHX M6T0A0M 
AH#y3MOHHO% BBKyyMHOa CB&pKK, B HHCTHTyTe 6HJ10 CKOHCTpyHpOBaHO 
h HsroTOBJieno MHineHHoe ycTpoitCTBO, b KOMnjiexT KOToporo bxoaht: 
MHiaenb c MHmeHeAepHaTQjieM h wexannsM KpenjxeKHH v. cdpoca MSffijene- 
Aepaa?ex%. IlpH paapadoTxe KOHCTpyMHmeHM h m h in e k e Ae p k a ? ejih 
6hjih yq?eHH cxeAysotune $axTopu: BncoKan TOKOHSHocib Tajuiwx; 
TenjiocTbeM c MwneHH h AerajieR MHizzeHeAepHaTe.’iK; BsicoKaa naBeA^KHan

J)aAHpaKTHBHO.CTfc; yMSHbllieHiie AHXJICTpOHHOrO BpOMGHH, - OTBeABHftePO------
Ha npoH3B0.ACTB0 HsoTona tbjuihh-201 . OdjiytiaeM&a mmenb npeACTaa- 

jiaeT codoR nuacTHHy TajijiHH AHaMe-Tpc>M 16*18 mm odora^eHHoro 

HymiKAOM tbjuihh-203 ao 96% h eecoM 1,3*1,5 r, KOTcpas 

noMea^ena Meayiy ABywn m6ahhmm $o;israMH TOJmytHoR 140*150 mkm co 
CTopoHM nyiixa npoTonos h 70 mkm co CTopoHH px^iasAacmeR cpeAU. 
Tojimnna cjioh TajtjiHH Bbidpana 500*30 mkm. IlpodjieMa Teruioc'beMa 

c MHmeHM H AGTajieR MHineHeAep&aTejix pemena odecne^eHHeM aocts- 
toiihoR TenjiooTAawH b oxjiaxA&»ajy» BOAy. Mbahh© $oabrn npHXHMajotch
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£pyr k flpyry m koju>46boR peaHHOBoft npoRJia^Ke $jiaHi*eM, *to . 
odecne^HBaeT HeodxoAHMoe ynaoTHeHwe npa cp&BHHTeJibHO Hedoocb- 
moM ycMJBtH npMXHMa. Unpay jinpy»n\aa b dojiocth MnmeHe,nepxaTeJLfl 
BO.na no# ^£LBJieHneM 4 btm c tmju>hoR CTopoHH nojyiHpaeT sa^HCD 
no OTHomeHHio k nymcy npoTonos meppyn $ojibry, % tokhm odpaaoM 
AOCTMraeTCH Ha^exHHfl TenjiOBOft kohtbkt MKmeHbso, $oabrami'
h MHBieHeAepxaTeJieM. OdJiyxienne h30T0iihhx MKmeHeff, odorameHHHx 
T6UUiHeM-203, npOBO^HJiH Ha BMBe^eHHOM nyqne c 8Hepr%e& ripoTOHOB 
6kojio 30 MoB b nponexyToqHOM $OKyce ycKopMTejia Y-I50 M b 
TeqeHne 15-16 q&coB npn Tone 15-16 mkA. Henocpej^cTBeHHO nepe^
MMmeHbK) ny^OK ^OpMUpOSaJICH rpa$HTOBbM KOJIJlHMaTOpOM ^HaMOTpOM 
16 MM. ripH 3T0M nO^dlipa^CH TaKOft peXHM padOTM UHKJIOTpona, 
npn kotopom HepaanoMepHOCTb KHTeHCHBHOCTH nymca no cexieraro 
dujia MHHHMaJibHofts Hpoi^ecc ynpaBmenna odjiyrieHHeM MHmeHH 
^exaHH3MpoBaH. flncTaHUKOHHO ynpaBJiaeMoe MexaHnsHposaHHoe 
MHmeHHoe ycTpoBcTso, KOTOpoe pacnojioxeHo no£ yrjiOM 90° k och 
HOHonpoBO.ua, noasomaeT des HapymeHHa saicyyMa nponsBO^HTb 
HacTpoJtKy nytina h nocjie^yjo^ee od^y^enne MHmeHH. OdjiyiieHHaa 
Ha ipnuiOTpoHe MtcaeHb c MHseseAepxaTeJieM aBTOMaTHMecKH cdpacu- 
aajiacb b cnei^ajibHU# KOHTefltiep-npneMHHK, TpaHcnopTHpoBamacb 
b pa^HOXHMHxiecKHiS Kopnyc k ^ocTaBJiHJiacb B "ropjmyx)" icauepy 
jXAR nepepadoTKH. Jlflz. ocBodoxAenna MHmeHH OT MHaese^epxaTejiH 
dmo paspadoTaHO ripHcnocodjieHHe, Kotopoe aaKpeiuiaJiocb na 
no&%oHe "ropaqeR" naiiepu. BaoK-cxewa, odecnetniBaD^an nepe- 
padoTKy odJiyqeHHux MHmeHeft, b ochobhom cooTseTCTBOBajia 
BHmeyKaa€LHHOMy "PeraaweHTy no nojayqeHHB Tsumna xjiopw^a,
TajfUIH51-301’’ C HeKOTOpKMH HSMeHeHHaMH h AonoaHeHHaMH) He 
bcTynaiouyiMH b npOTHBopexine c B$C 43-1325-63.

OnpeAaaeHHe npmiecefi xhmhti6Ckhx oJieMeHTOB b PfflT ocy^ecT-
BJIHJIOCb M6TOAOM aTOMHO~3MHCCHOKHOB CHeKTpOCKOnHH-, Ha CneKTpO-
aaajiKsaTope M32I1 (^Hpwa ZodeH Mboh, $panqHa). IIocJie,rtHHB 
npe^cTasaaeT ccdoS cnesTpoweTp c BHCOKonacTOTHoft hhevkthbho- 
CBH3aaHoft naasMoA h nosBOJiaeT npoBo&HTb oKcnpeccHHti o^HOBpe- 
MeKHH% Ka^eCTBSHHHfl K KOJZHx*eCTBeHHH^ aHOJIHO 3KH&KMX paCTBOpOB 
paaJlHUHMX Od*b6KTOB. K&K H3BGCTH0, X0JlHiI6CTBeHHH$t 8HaJIH3 
npH 3tom TpedyeT b icaxftOM KOHKpeTHOM cozynae no#d%paTb aKcnjjya- 
TaitHOHHue xapaKTepncTHKH pexsraa padoTH aHajiHTxqecKHx npadopos. 
CojDLepxaHHe b koh6^hom npo^yKTe xjiopwa Harpna b npe&exax 
fc-IO ur/uui Bbi3B&jio neodxoAHMOCTb nposecTH Hccae^OBaHHe pa&a



4

60

$BKTOpOB Ha HHTeHCHBHOCTfa ELHBJIMTHWeCKOrO CMPHEJia C I^eJIbK)
Btidopa ycJiOBHfl BKcimyaTatpiH cneHTpoanajm aaTopa JKM32I1 jyia 
KOHKpeTHoro odteKTa. Bhji BHdpaH cooTBeTCTByiomH# pacimnHTejib 
m onpe^eoieHa 3$$eKTHBH0c_Tb ero padora, ycTaHOBJierai pacxoA 
raaoBHX hotokob, MomnocTb njiaam h sohb HadjnoAeHHa aa He#, 
MarpniiHoe bjihhhm6 xJiopH.ua HaTpaa Ha HHTeHCMBHOCTb cneKTpajib- 
hhx JBiHHH, onpeAejreHH npeuejiu odHapyaenaa aaeweHTOB. Ha ocho- 
bslhhh npoBeueHHHX HCCJze^OBaHH# paapadoTaHa MeTOjuHKa npoBeue- 
HMH aHajinaa na HeaKTHBHue xmiwiecKne rrpHMecH b PfiTIT c yxieTOM 
coAep*a«HH b hom HaTpxa xaopHAa b npe^ejiax ot 8 ao 10 mp/mji.

B npoqecce xmomecno# nepepadoTKH odayneHHO# MHmeHH c 
I^eJIbD KOHTpOJIH B03M0XHHX IIOTepb pSAHOHyKJIHAOB CBHHqa-201 H 
TanjiHfl-201 MaMepjuiHCb cneKTpH y ^-MajiyqeHHfl npod Ha paajnm- 
hhx CTaAHflx TexHOJiornqecKoro npoijecca. Had op h nocaeAyumaa 
odpadonca rawxa-cneKTpoB npoBOAHJiacb Ha daae nporpawMHpyeMoro 
aMiuiHTyAHoro aHfiuoiaaTopa HwnyabcoB HH96B, c HcnoabaosaHHeM 
nojaynpoBOAHHKOBoro AeTexTopa na csepxxoiCToro repiiaHHa, anep- 
reTHtiecKoe paapemeHHe KOToporo cocTasJiaeT 1,7 xsB Ha ypoBHe 
1,33 MaB, HeodxoAMMOCTb b BHayajibHCM KOHTpojie aa Hadopoii 
cneKTpoB, hx nocaeflycmett odpadoTxe h npeACTaBaeHHH peayjibTaTOB 
b BHjue yAodHOM fljin anaanaa, noTpedosajia paapadoran MaTewaTx- 
qecKoro odecnexieHHa, hohmmo CTaHAapTHoro, HMeomeroca b de^osoM 
KOMnneKTe HH96B. BunojineHnaa padoTa noasojiHaa odecneqHTb 
axcnpeccHOCTb, HaAeraocTb h ToraocTb npoBeAeHHa paAHonykjihahofo 
aHaaxaa PfflTT Ha Bcex CTaAHax ero nponaBOACTsa.

ycTaHOBaerae* noAaHHHcjcTH P$DT, onpeAeaeHHe paAHOXHMHxiecKO#
TOtCTOTH, OdteMHO# aXTHBHOCTM, COA©p*aHHe XJIOpHA& H dHKapdOHaTa 
HaTp,ia, pH pacTBopa npenapara npoBOAHancb b cootb6Tctbhh c 
B&C 42-1325-83 h "HaMeneHHeM P I" k a^hho# B@C. YcOBepmoHCTBO-
saHHSia MeroAHKa onpeAeJieHHa daxapdoHaTa Harpaa noaBOJiHJia________
oripeAejiaTb MOMeHT oKOH^anna THTposaHHa noTempiOMeTpHtiecxH, 
xito jimo B03M0*HocTb noayqaTb dojiee tqwhs 3K&ii8hka xohi^ohTpai^Hh 
goah b npenapare* ' *

SnaqHTeabHHe TpyAJHOCTH bo3hhkjih npa opraHnaaipiH yqacTxa 
dnoaorHxtecKoro xoHTpoaa aa Been TexHoaonroecKHM npoijeccoM 
np0H3B0ACTBa PETIT B CBH3H C TpedOBSlHHaMH caHHTapHoro HaAsopa 
r, Ajnia-Ara. 3?a aaAaw dbuia pemena nocae odopyAOsaHHa cneuwajib- 
hopo duodaoxa, cocToaiqero aa doxca fljix nccJieAOBaHH# Ha cTepnab-
HOCTb p&CTBOpOB &MH. MHbeKIjH#, nMT&TeabHWX Cp6A, HOCyAJH H
roTOBoro npenapaTa; noMe^emia am aBTOKaasMpoBaHHa, npeA^okchh-

na a- 
padc1
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rHtie. 
K0HT(
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kb am HepecyteBBHMH nepcoHajia h npoBe^eHMH noAroTOBHTeJibHbix
padOT, CBH38HHHX C BHBJIM3BMX HB CTepHJIbHOCTb J padO^eR 
KOMHBTH AM PB3JIHBB nMTBTeJIbHHX Cp6A M npOB6AeHMH daKTepHOJlO- 
rx%iecKxx padoT c "iiy3eRHHMHw KyjibTypaMH, xcnojibsyeMHX npa 
KOHTpOJOie 3$$eKTMBH0CTH CTepMJIM3Bl^M M KBXI6CTBB nHTBTeJlbT.IHX 
cpeA* B HacTonmee Bpewx dxoicoHTpojib BKJnotiaeT b ced* TecTu 
HB CTepXJIbHOCTb, IIXporeHHOCTb, 3$$eKTHBH0CTb CTepMJIHSBI^HH , 
odnQno MHKpodHyi) odceMeneHHOCTb.

B TexieHxe BTOpoR nojiosHHH 1966 roAa npoxasoAHMuR b MT’
AH KaaCCP POTT npomeji aTTecTaxpuo FocHMH no cTanAaprxaaitHH h 
KOHTpOJID JieKapCTB6HHHX CpeACTB MHHSApaBB CCCP, nOCTBBJieH 
(TpM napTHX) B MHCTHTyT- 3KCnepHMeHTBJIbHOR M KJMHH^eCKOR 
xxpyprxM MxH3Apasa KaaCCP, anpodxposaH x nojiytixji nojiO)KHTejibH> j 
xapaKTepxcTMKy. HncTMTyT xAepnoR $h3mkx AH KaaCCP c xiohh 

MecHt^a 1967 foab natiaji peiyjixpHne nocTBBKH npenapaTa b „ 
KJIHHHKM r. AjIMa-ATH,
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nomEHUE PMMOHMOD# I99T£ HA IflmjlOTPOHE y-I20 (P-7M)

T. T. rjiyxoB, A, Me Komob, K). C, MacJieHHHKOB , 
A. B. MajinHHH, B. C. CnypH&HH

(HMH fl^epnoSt $M3MKM npn THM, MncTHTyT 6ho$H3HKh, Mockbb)

B^epH0-$M3MMeckne xapaKTepncTHKH pa^MOHyKJin.ua TajiJiHft-199 
(tb6ji. I) nosBOjiHDT npe^noJiOKHTb, hto oh mombt 6hts c ycnexoM 
McnojibaoBan bmocto tbjijihh-201 b pa,nHO$apMiipenapaTax (P$H) 
juih AnarHOCTMKH pa&a aadojieBaHHfl cep^a m rojioBHoro Moara.

TadJiHLta I /!/

PaMMa- h peHTreHOBCKoe K-najiyneKHe pa&HOHyKJiHfta 
I99T£ (Ti/2 =7,4 Maca)

SnepPHa 2f~KBaHT0B» : KBSHTOBHft BhDCOfl Ha PaMMa-no ct ohhhbh,
MaB 100 pacn. PfCM^/qeMKH

0,4551 • 13,6 0,356
0,4193 1,0. 2,40-2
0,3339 1,6 3,0-2 •
0,2840 1,3 2,03-2
0,2472 9,3 0,123 ,
0,20820 11,9 0,128
0,15837 5,4 4,13-2
KX 0,07249 108 0,370

BhJIO nOKSLSa.HO /4/» 9TO IipHMeHBHHe Pffll m OCHOBS TSLJU1KH-199 
BMecTo TaajixR-201 b 3 paaa yueHbinaeT norzontemyD #oay h b 2 paaa 
ysejiHUHBaeT 3<£$eKTH3K0CTb ASTeKTwpoBaHHfi* Abh nojiyweHHfi 'll -201 
HeodxO^HMH UHKJIOTpOHLI, CIlOCOdHUe yCKOpHTb fipOTOHLi flJO 3HepPHH
28430 MaB (HA3, HH9 AH KaaCCP, MW AH yCCP). nojiyqeme ze Tf-I99 
no peaKUHH 'Ax(^He, 2n)^^T£ mojkot 6utb ocymecTBJieHO Ha
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-7M)

KO B,

KBB)

4-199
nexoM
)

A.
/

3CF HJIM UHKJIOTpOHe TMFia y~I20(P-7M) MJIM HB &pyPOM yCK0pHT977 ~ , 
xapaKTepMCTMKH KOTOpOrO nO&odHH ITpeACTaBJieHHMM B TadJI. 2.
Ha ncnojibayeMOM i^KmiOTpone GHeprwa mohob B ytasaHHHx npe&eaax 
MOmeT H3M6HHTbCH C MHTBpBBJIOM B 0,5+0,1 MaB, WTO OKaSfUIOCb 
BaXHHM C T09KM 3p6HMH Bhldopa OnTHMBJIbHO&i SHepFKM aJlb&a-qaCTMIJ,.

Kan bh^ho ns Ta(5ji. 3 /3/, ceneHxe peaKi^nn ^^A»(%e,2n) 
ocTaeTCH npaKTH’-iecKw nocTOHHHMM^B AManaaone 3Hepr%% **He ot 25 p,o 
30 MoB. B 3tom ^HaiiascHe buxoa *^Td mbji, ho c ysejumemeM 
oHcprwx BKuie 27,5 MgB pesno BoapacTaeT BeponTHOcTb odp&aoBaHMK
” 1 ts • ’

TadJim^a 2

XapaKTepncTHKH nytiKOB mohob, y cKopeHHhix' Ha yxKJicTpoHe P-7M

HacTMiru : SnepruH, MaB : Tok nyiiKa, mkA

ipQTOKfal 4,5+15 30
%e&TOHH 9+15 40
'Ioi-eu: 18x30 30

3He+2 14+32 30

TadjiHi^a 3 /3/

Ce^eHMH odpaooBBHHH pa^HOHykjim.it ob TajuiMH no 
peaKUfHHM xn)

. E^, MsB : Te-200 TS-I99 K-I96 "

37,9+1,1 6,24+0,1 ' 141,99+7,75 954,6+21,9
35,65+1,15 8,06+0,09 195,63+11,13 765,99+17,5
-33,30+1,2 8,25+0,16 313,56+6,65 518.20+5.99
30,85+1,25 9,27+0,15 585,70+6,22 234,90+2,13

ihh-199 28,25+1,35 I0,CS+Q,I4 710,14+2,07 21,50+0,25
2 pa.?, a 25,50+1,4 19,74+0,36 425,97+1,6 1,60+0,07

[-201 22,60%I,5 32,62+0,54 128,62+2,07
•rra 19,30+1,8 7,18+0,14 . 3,97+U,05

: T£-I99 15,25+2,15 . 0,073+0,012
.a i
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Mcxoah M3 dToro, nojiyyeHMH f csodoAHoro ot ,

OHeprMK) cX-uacTMi; BbidnpajiM paBHOit 27,2-28 MaB. ywenbrneHMe &0JiH 
200i£ M02KH0 ocymecTBHTb nyT6M Budopa tojiu^hhu odjiyqaeMOtt 

MMIU6HM. Ma pMC. I BMAHO, q?0 IIpM 66 yM6HLW6HMM AOJIH B

aKTMBHOCTM HBABeT. flpM TOJI^HHe MM'JSeHM M6H66 20 MKM
OHa C0CTaBJLH6T M6H66 0,5% OpM Bp6M6HM 0dJiytI6HHH -v7 %iaCOB.

3oJiorae mmqibhm odjiynajiM na LrnmioTpOHe P-7M oC —MacTMi^awM 
c 3H6prneM 27,2 MaB. OdJiyyeHMe npoBOAHJiocfa b BanyyMe Ha 
npHMOM KanaJie des cenapaijMH ycKopeHHbix ' oC r-wacTHq noBopoTHWM 
MarHMTOM. Bhjim Mcno.nb30BaHbi MMmeHM A^yx tmiiob. Repsa# - 
TOJimHHOfl 100 MKM npMM6HflJiaCb A^H 0np6AeJI6HHfl IIOJIHOrO BHXOA&, 
BTOpan, - HadpaHHafl ms ruiacTMH tojiiumhoB 10 mkm, - A«%% 
nocjioiiHoro onpeAeJieHMH saBMCMMOCTM BbixoAa i ot tojid^hh 
MMUZ6HM. PeayJlbTBTH npMB6AeHH Ha PMC. I.

pMC. I. SaBMCMMOCTb BHXOAa MSOTOnOB 
MMmeHM.
1 - - Zf *10^ mmh/mmh

2 - 200Tt - J,I02 MMn/MHH

I99ie M 200^^ OT TOJimMHM
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ftph npoeeAeHHH oKcnepHMeHTa 6hjio HsroTOBJieHO cneqnajibHoe 
6ucTpocT>eMHoe ycTpoftCTBO, noasojummee c MHHHMajibHott noTepeft 
speueHH ocBodoAMTb odJiyWHHyfo MHmeHb ot m6aho$1 nojyioxKH. 3ojiot&h 
MHHieHb K M6AH0# nOJ^IOXHC npHXMM£UiaCb C HOMOO^bR ITpyXHHHHX 
aMQpTH3aT0p0B ajDOMHHHeBHM KOJIblJOM C L^eHTpaJIbHUM OTBepCTHOM 
AMaMeTpOM 12 mm pjisi npoxoAa nysica. Co CTopomz nyxixa ycTpotlcTBo 
dhuio aanpuqeHO axpaHOM na araoMHHHH c tekhm xe OTBepcTHeM A^a 
npoxoAa nysKa na MHmeHb. Bo HadexaHMe neperpesa MHmeHH nac- 
CHBHaa moahelh noAflowca oxjiaiAajiacb khtohcmbhum hotokom boa 
TeimepaTypa iioajioxkh iioctohhho .KOHTpojufpoBanacb TepMonapHUK. 
TepMOMeTpoM. MMmeHb 6buia naojinpoBana, h crseM tokb nynica b 
npou;ecce odjiyueHHH npoBOAHJica HenocpeACTBOHHO c MHmeHH. Hpe#- 
BapHTejibnaa oqeHKa buxoab paAHOHykjiha& TajuiMR-199 na MHmeHH 
noKaaajia, wo oh xopomo coraacyeTca c AamuMH /2/ h cocTaBJiaeT 
0,53 mKh/(mkA»<i). -

Kax caeAyeT hs pnc. I, pjisi nojiytieHHH paAHOHyKJBtAa teuuthh-199 
c coAepxaHHeM npmiecH Tajumfl-200 uenee 0,5% TOJinpma MHmeHH He 
AOJiraa npeBBimaTb 30 mkm. Oahbko b a tom cJiyxiae oL-nacTHipj, 
npomeAUM© qepea cao# aoaoTa yxaaaHHOit Toanpom, 6ypyT mieTb 
BHCOKy© OGTaTOHHyD aHeprHK) ^22 MaB. 3to npHBeAeT k anamiTejibHoA 
aRTHBaipuf noAaozKH, wo HBJiaeTCH HexeJiaTejibHHM. IloaTOMy 6hji 
aKcnepHueHTaabHO HayqeH Bonpoc o BHdope MaTepnajia m KOHCTpyrapiH 
noAflosKH, odecnemtsaDopix mkhkit/m ee ajcTHBaipm, C aTofi ijejibR 
HccaeAOBajmcb MOHOKpHCTajuuraecKHit KpeMHMft, MeTajuuroecKaa 
M6Ab dea aanpiTHOtl odoaoqRM h c odoaomcott H3 hhk6jm.

Kan OKaaaaocb, KpeMHHesaH noA^ozna ToanpmoA 5-8 mm HMeeT 
AOCTaToqHO sucoKyR MexaHHqecKyR npowocTb fljiR repueTH3aqHH 
6R xanajia . MHOnpoBOAa. Hp% ee odayqeHHH ^-uacTmjaMH He 
odpaayeTca sojiroxHByHpcx ^T-8lktmbhmx paAHOHykjimaob, BoaHHRajoaptft 
no peaxipiH_ Si (pn)^P psAHO^xaiiA $oc$opa, xoth m 
HMeeT MeCTKyR -BKTHBHOCTb, He 3arpfl3HfleT TajLttHft-199,
BsmeaaeMH# M3 aoaoTa motoaom cydaHMaipm, nocKoabicy $oc$op 
He B03r0HH6TCH H3 Kp6MHHH HpH TOMHepaiypaX HHX6 800VC.
BuecTe c tom, nosepxHOCTb MHmeHH, KOHTaKTHpyRqaa c noAJioxsa^, 
b 3HaxaiTeabH0ft mepe aKTHBHpyeTca aApanx OTAa^H ^P, wo npnsoAKT 
r neodxoAHMOCTM HaroTOBJiarb HepaadopHue MHmeHH, nanpHMep, nyTern 
HanuzeHHH aoaora Ha KpeMHueByR waTpMqy. Bosmozhum HeAOCTaTKOM 
T&KMx MHraeHeft HBaaeTCH to, wo ohh MoryT duTb HenjmroAHH a^h 
MHoropaaoBoro HcnojibaoBaHHfl BCJieACTBHe hbbucokoH npomocTH 
cneruieHHH aojiOTa c MaTpnneR.

A
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B oTJinqMe ot KpeMHMH, noAJioxKa m3 Me AM noA B03Ae&CTBMeM 
(X-yacTMi; aKTHBHpyeTCH CMJibnee. OdpaayiontHecfl npn 3tom Aoaro- 

XMBymMe paAMOHymiMAU rajuinn c MaccaMH 66 m 67 MMe»T yposenb 
aKTMBHOCTM dOJIbmHfl, H6M y CSMOrO KpOM6 TOrO, KOpnyC
MMraeHM, BbmojmeHHtri! M3 moam, OKHCJineTCH npn TeMnepaType 
cydJiMMaj^HM c odpasosaHneM oKajiMHH. flnn npeAOTBpameHMH okhcji8hmh 
msam Ha ee noaepxHOCTb ojieKTpojiMTMqecKMM nyTeM dbui HaneceH 
CJIOtt HHK6JIH. C LteJIbK) CHHXeHHH CTeneHM aKTHBaipJH MGAHOil DOA^OXKM 
B ee Kopnyc doa sojiotoR Mrauenbe dune BudpaHO OTsepcTHe, Ha aho 
KOToporo b naxiecTBe norjiOTMTejiH o^-^acTMi; dusa nouemeHa 
sojioTafl njiacTHHKa TOJimHHOft 100 mkm (pHC• 2). Tanaa unmenb He 
KoppoAnpyeT h, b CHJiy ee ManoR aKTHBaipro, moxbt dura Mcnojib- 
soBana a Jin MHoroicpaTHOtt HapadoTKH T£uuma-I99.

JItlh 3T0ft MHraeHH dbmo H3r0T0BJieH0 nojiyasTOMBTimecKoe ycTpoR- 
ctbo, nosBOJiflDmee npoBOAHTb ee AMCTaHynoHnyi) ycTanoBKy Ha Kanajie 
MOHonpoBOAa, BaKyyuMpoBAHHe, oxJiaa^eHHe h nocjieAyDmHft cdpoc b sa- 
^MTHbltt KOHTetaep.

IlpoBeAeHHHe HaxianbHHe pad ora no nojiyqeHHr Tajuum-199 nonasa- 
Jim, qTo ero nojiyqeHMe HBJiaeTCH OTHOcnrejibHo AOCiynHWM h npocraM 
h rrpM octpom ae$wpiTe TajuiHH-201 b crpane npoHSBOACTBO tsjijihh-199 
MoxeT dura opraHH30Bano Ha OTenectbohhhx lynuioTpoHax P-7M n Y-I20, 
KOTopue padoTajoT b HayqHHx yxipexA^Hnax rr. ToMcxa, Mocjcbh,
KneBa, CsepA-noBCKa, JleHHHrpaAa.

I.

2.

rj

Phc. 2. MmneHb aJW nojiyueHMH paAHOHyMMAa tsjuihR-199,
I - Kopnyc, 2 - aojiOTaa Mumenb, 3 - ruiacTKHFa-aicpaH

die* 4i



• u3#amqero H& MMieitt, onpe^ojuun no-peampm:-------
27AI(p, 3pn) *^Na. Mineral otixynancb BHemraoc nymcon npoTOHOB c 
3HepmeR 64+1 MaB na aaoxpoHHOii qwKJioTpoHe y-240 MflH AH yCCP. 
UwneHH TaxxHH-205 odxyqajiHCb b ananasone anepritR 55-30 MaB. 
KoppQKTHpOBK& HauaXbHOR 3H6prHM IipOTOHOB OCymeCTBJLHJto,Cb 3& CH6T 
HCn0JIb30BaHKH npOKJEa^KH H3 CBHHl^a C00TB6TCTBy»mett toxi^kh) 
06jryqeHMe uumeHeft TajuiHH-203 npoBOflHJiocb b aHeprenmecKoii ^*ana- 
3one 42-20 MaB. BejnnoiHy Ha^anbHott dHeprHM nymca npoTOHOB 
KOppeKTHpOBfiUIM C nOMOl^bfi CBHHI^OBO# M aXSMMHMeBOft BCT&BOK. 
raMMa-cneKTpH odoiyxieHHfcix MHmeHeft 6muih H3MepeHH c noMontbD p&Te: • 
Topa ms csepxqHCToro repuaHKH h MHoronaHajibHoro anajoisaTopa

i 67

CnncoK McnojibsoBaHHott jEHTepaTypu

1. TyceB H. F., J^MHTpueB n. H. KeaHTOBoe MSJzyneHHe pa&HoaKTHB-
• hhx HyKJiimoB. CnpaBOxjhMK. M.: ATOUMdflaT, 1977.

2. fl^MTpHeB n. n. BmXOA pa&HOHyKJIMflOB B peaKUMHX C npOTOHaMM, 
AetiTOHBMH, ajib^a-wacTHinawH h rejiMeM-3. CnpaBOxiHMK. M.:

. 3HeproaTOMM3.ua t, 1986. _ ^ ~ ~
! 3. Bhardwai^H.B., .Prasad R. (India).- Nucl.lnstr. and Meth.

hmh i Phys.Res., 1956," A 242, 2,p,236—290.

XKM
no

4. Nagame„Y. f Nakahara H., Murakami Y.- Int.J.Appl.Radiat. and 
Isotop., 1979* .50,p.669. .
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IIOmEHHE DPETIAPATA I99K XJIOPHQA H ETO CBO0CTBA

F. T. TjiyxoB, D. C. MacaezzzKOB,
B. C. CnypHAHH

(HHM aftepzoft $m3hkh npz HIM, r. Tomck)

Ana 3$$eKTHBHoro zcnoab30BaHza b pa&zo$apMiipenapaTax 
(P$H) pajvtOHyicjitma Taaaza-199 BMecTO Taaaza-201 TpedyiOTca 
dbiCTpue MeTojyj ero BbmeaeHza, npMroTOBaeHHa Pffil za ero ochobb 
z onepaTHBHaa AOCTaBKa npenapaTa b KazzzKZ# Gpaay otmbthm, 
xito nocaejiHee bo3moxzo Toabno b cayqae perzozaabzoro npoz3- 
BO&CTBa npenapaTa, t. k. nepzo,n noaypacna^a Taaaza-199 
3HatmTeabHO MeHbrne, qew y Taaaza-201. Hzxe onzcaza paspado- 
TaHHaa hsmm npocTaa z ceaeKTHBHaa MeTojtHKa noayqezza Taaana-199 
xaopz^a, HMeroniero doabmze nepcneKTHBU rjih zcnoab30Bazza b 
KazzzKO—^zarzocTzqecKOft npaKTMKe •

MasecTHo /I/, qTO b toko Kzcaopo.ua nan sos^yxa BoaroHKe 
no^ajoTca doabinzzcTBO aaeyezTOB nepzoAzqecKOtt chct6mh.
MeToa soaroHKH a nocaeayomeR Kozaezcami napos mozot 
dbiTL npane heh m aaa BHfleaeHza tajuiza ms soaoiux 
MHuieHeR, odayqeHHux na ipiKaoTpone . cb —qacTzpayz. IIpz otom 
Taaazft mok6t cydazMzpoBaTbca b Bz&e napos okchaob T-^Og h 

HocKoabny aTOMapnuR Taaazft, fLZ$$y zfizpyloqzR ns odbewa 
MHraeHM k ee noBepxHocTn, zaqzHaeT ozzcaaTbca npz Tewnepaiype 

<vI40°C, a ero TpexsaaenTHbrit okcza paaaaraeTca c BU^eaenneM 
KMcaopo&a z odpaaosazzeM OAHOBaaezTZoro 0Kcn.ua yze npz 90°C, 
mojkho cmiTaTb, qm Taaazft dy.neT cydazMzpoBaTbca, raaBZNM od- 
paaoM. b szae T£oO (TeMnepaTypa_K%neH%a_jojmoaaa&KTHoro -OKCHaa ..... 
Taaaza pasna 493°C). 3to nojiTBepjr&aeTca aKcnepzMezTaabZHiiz 
^aHHMMz, noayqeHHMMH hbmh npz zayqezzz aaszczMocTeB z3Meaeaza 
BHxoj^a Taaaza-199 ot TeMneparypu b npopecce ero Bw^eaezza za 
aoaoTOtt Mzraezz (pzc. I). Ma npzBeAezzMx Kpzeux cae^yeT, uto 
CKopocTb BOarozKz psgxzozyKazjna peano BoapacraeT npz Tewnepa- 
Type ~500°C.

Ana B&%eaezza Taaaza-199 za uzmezz zcnoabaoBaaz ycTpoftcTBO, 
noKaaazzoe za pzc. 2. Ozo npe^CTaBaaeT codofl zarpeBaeiodt 
KBapueBbrit CTaxaz, BzyTpb KOToporo Koeucczaabzo bxo^zt oxaa*&aeMbiR 
BOflOft KOHAOHCOp. B C00TB6TCTBZM C HpejViaraeMOft MOTOJOyiKOft
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Phc. I. SaBMCMMOCTb CTeneHH BoaroHKH TajuiHfl of TeynepaTypu 
MraneHH. BpeMH - 20 mmh.

Phc. 2. ycTaHOBKa cydJUoiaqHH Tanjinn.
I - KBapitesaH neub, 2 - KOH^eHcop, 3 - 3JieKTpHqecKaj> 
cmipajib, 4 - Kopnyc, 5 - TenaoMsoaaTop, 6 - MHmeHb,
7 - naTpydKH CHCTeiiH oxnajmemifl , 8 - T6($uiohob&h maftda
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otfjiy^eHHyio —tiacTHuaMH aojioTyio MunieHb noMemawT he #ho

KBapu^eBoro CTaKana; Ha^, He it Ha paccTOHHHH 5-10 mm ycTanaBJiMBaioT 

KOH&eHcop h BKJiio^ajoT HarpesaTejib. Hpoqecc cydJiMMaLpiH npoBO^HT 
npn TeMnepaType Bbmie 600°C b Te tie Hue 10-30 mmh. YKasaHHutt 

pejKMM odecnetiMBaeT bhxo,h pa^HOHymiH^a H3 MHmeHM He Menee 95%. 

flpH 3TOM OCHOBHOe KOJIHtieCTBO TBJIJIHH-I99 KOHASHCMpyeTCH Ha &H6 
KOH&eHcopa, a Tanme Ha ero ct6hk£lx Ha BUCOTe 3-5 mm ot &Ha.

Ilocjie npoBe^eHUH BoaroHKH KOH&eHCop nepeHOCHT b ycTpoitcTBO 
AJiH pacTBopeHHH KOH&eHcara. CxeMETHtie ckh oho noKaaaHO Ha pnc. 3. 
yctpoKctbo npeACTaBJiaeT co6ovi cTanaH c KOHtniecKXM j^hom. B hhkhdk) 
tiacTb KOHyca BMOHTvrpoBaHa Tpydita, noACoe^HHeHHafl uepea Tpex- 
xoaoboR BeHTHJib k mnpHi^y h cTepHJmayiomeit Haca^Ke c MnnopoM. 
Haca^xa cHHay HMeeT .njBOitHyio nrjiy ajih npoKajiHBaHHH KpbnnKM 
juiaKOHa-cdopHHKa xJiopn.ua. IlpHHiyin padoTH ycTpoitCTBa
fljifl pacTBopeHHH GJieflyiomHit. KoH^encop noMenjaioT b CTaxaH pjlb. 
pacTBopeHHH. Cio&a qepea hmjkhkmo Tpydny Ha mnpHi^a npn cootbot- 
CTByromeM nojioaenHH BeHTHjia no^aioT MaoTOHHtiecKHft pacTBop - 
0,9% pacTBOp iVaCI. KojitmecTBO pacTBopa BHdHpaeTCH, hcxo^h Ha 
aHatieHHH TpedyeMoft y^ejibnoft ekthbhocth npenapaTa. PlepeMememieM 
nopuiHH mnpHija ocy n^sctbjihdt dapdoTa* km&kocth po nojmoro pac- 
TBOpeHHfl KOH^eHCaTa. no OKOHtiaHHH pacTBopeHHH, KOTOpOe flJIHTCH 
1-2 mmh, pacTBop c TajumeM-199 xjioph#om OTTHi>iBaj0T. b mnpHi;, 
nepeKJDotiaioT seHTHJtb b cjie^yiomee noaomenwe h irpo^aBJiMBacT 
ripenapaT tiepea Haca^Ky bo $JiaKOH-cdopHHK.

Phc. 3. YcTpoBcTBO ajih pacTBopeHHH KOH^eHcaTa TajmHa-199.
I - CTEKEH PJIH paCTBOpeHHH, 2 - TpydKE, 3 - KOH^eHCOp, 
4 - TpexxoAOBott seHTHJib, 5 - mnpHi;, 6 - CTepHJiH3y»maH 
Haca^KE c MMnopOM, 7 - MrJlE, 8 - $JIEK0H-CdOpHHK.
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m 500 m 300

TOO •
Phc. 4, FaMMa-cneKTp T% - xjiopw.ua

FaMMa-cneKTp nojiy^eHHoro P$H TaJumn-199 xJiopxAa nonaaaH 
Ha p%c. 4. B H6M OTcy t ct ByioT jimhmm , He npMHa^jieKau^Me paAM OHy K JIM - 
Rax TajiJiMH-199 m teuijimh-200 . JImhmm cnexTpa, cooTBeTCTByiontHe 
0,3339 MaB (T6-I99, 1,6%) m 0,3679 MaB (TC-200, 69,3%), no- 
3Bojubot jierKO nposecTM anaJiMS pa^MOHymiMAHoR umctotu npenapaTa.

B HacTOHinee Bpewa npOBe^enu jiadopaTopHue McnuTaHHH P$I1 
TajuiMH-199 xjiopM^a Ha paAHOXMMHnecKyD uncTOTy, a Tarone Ha co&ep- |
maHHe B H6M ajieMOHTHHX aarpaaHeHM#. PeayjibTaTH hosbojihiot c^ejiaTb 
npeftBapHTejibHbiJi bhboa o tom ,. *jto paapadoTaHHan MeTOAMxa b cjiyuae 
HcnojibaosaHHH MMHieHHoro aoJioTa bhcokoH ximctoth h CTan^apTHoro 
MSOTOHMUeCKOrO paCTBOpa A/aCI RJIK MHbeXltMA ^86? B03M0)KH0CTb 
rapaHTMpoBaHHO MCKJHOHMTb ms $C Ha nojiytieHMe TajuiMH-199 xJiopM&a 
TpedoBaHMe Ha npose^eHMe anajmaa ero xMMMwecxoR umctoth. 3to, 
b cbojo owepe^b, ^acT bosmowhoctb ynpocTMTb TexHOJiorMio nojiyueHMH 

T$n M~COKpaTMTb BpeMH 6P0 HOCTafiKM B KJIMHMKH, HTO HeMBJIOBajKHO 
npM padoTe c KopOTKoxHBymMMH pa^rMOHvkjime8MM. Snecb cJieAyeT
OTMeTMTb onto o&MH BajKHufl JaKTop. Kax 6buio OTweqeHo, npenapa? $
TajuiMH-199 co&ep&MT b xaqecTse npHMecH dojiee ^ojiroxiMsyntMR '
paaMOHyKJiM# 200rf£ ^ gpo Co^ep*aHMe b Pvfell Ha momokt nojiyqeHMH ;
cocTaBJiaeTazQ,5%. flpocTO# pacweT noxaauBae'T, uto no MCTeqeHMM 
10 yacoB ot MOMeHTa nojiyweHHH coA^pxaHMe b npenapaTe
BoapacTaeT ao 1% m, cjieAOBaTejibHO, b ochobhom btmm BpeweHew 
m 6yA6T onp(5AeJiHTbCH cpox toahoctm nojiyneHHoro npo#yKTa.
UoaTOMy npM nocJieflyiomeR &opadoTKe mbtoauxm ao ctsahm TexHOJiorMM 
nojiyqeHMH P56I1, Bonpoc o npoBeAGHMM cTaHAapTHOii aTTecTaijHM
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npenapaTa AOJoten durb BcecTopoHHe naytieH Ha npe&weT uacTM^Horo 
mjim we nojiHoro HCKJiioyeHHH XHMH^ecKoro anaJiHsa mb @C, nan oto, 
HanpHMep, AejiaeTcn npM padoTe c yjibTpaKopoTKOWMBymHMH 
pa^MOHyKJiHAaMH.

B aamuoyenne xoTejiocb dbi OTMeTMTb, wto h&mh dbuin noJiyyeHM 
pacTBopu -xjiopn.ua c y^evibHoR bkthb hoot bio 2 mKm/mji. C
mx McnojibaosaHMeM b MncTHTyTe Kap^MOJiorMH THU AMH CCCP npose&eHw
$£LHTOMKUe MCCJie^OBaHMR M HCIlbiTaHMH HB WMBOTHbDC.

CnncoK McnoJibaoeaHHoit jmTepaTypbi

I. ay%KOB B. JI. MeTo^H paa^ejieHMH JieTynnx ajieweHTOB m okcmaob 
b noHCKax CBepxTHWejiax ajieMeHTOB m npM noayqeHMM pa^no- 
HynJiM^OB: ABTOpe$, ^Mc. Kan&. xhm. Hayn, M., 1982.
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BfcyEJIEHME PA^OTAJUM M3 OEJIYHEHHOrO IPOTOHAMM 
CBMHUA METO^MM COPBipi M3 PACTBOPOB HA 
I2-M0JJMBA0S0C6ATE AMMOHMH M PA30B0M TEPMOXPOMATOPPASMM

H. T. BatiLtesa, H. Aeirryaa, Kmm Cen Xan, 
0. Khotck, n. Mmk6I4, B. A. Xsjikhh

(Od'beAMHeHHHti hhcthtyt fl^eproix MccaeAOBaHHtt, JiydHa)

201MeTO^u peyiHOXHMHxiecKoro BbmejieHMH rjir HAepHOtt
MeAHi^HHbi, BKJnotiajomHe npoijeccbi coocajKAeHMH, mohhofo odMena, 
BKCTpaKipiM, npn HcnojibacBaHHM wHinene# hb odoraqeHHoro TajiJiHH 
dujw paccMO'rpeHH b padoTe /9/. Ohm ochobbhu Ha &ByxcTyneHqa?o& 
npoi^eAype: CHatiaaa BHAeaneTca paAHoaKTHBHHft Pg , TqaTeabHO 
oxiHmeHHHft ot npMMecett cTadnabHoro, T&. % aaTex iiepes 30-40 ^ 
HeodxOAMMbDC RJ1H HaKOIlJieHHH 201]% M3 , paAHOT&njIHiR
OTAeJiaeTca ot CBMHi%a.

Padora nocjieAHMx jiot /3, 4, 7, 8/ noKaaajiM apcTOMHCTsa 
Apyroro, H6a&bho npeAJioxeHHoro motoab noayyeHHH l M3 P4, 
odjiyxieHHoro npoTOHaMM c aHeprnetf £ 100 MaB:
P«(p, xa)20IB,i 59.MMH; _I,8 y.. 20Ip^ £*3-S^20IT£(73,0 ti).

B a tom cJiyqae paaAejieHMe MaTepnajia MMineHM m paAMOTajuiHH 
npOBOAMTCfl B OAHOj! CT8AMM C HOMO^bK) H3dMpaT6JIbHHX M6T0A0B, 
HanpMMep, oca^AeHMeM m aACopdqMefl aHMOHHbix ranore-
HMAHHX KOMHJieKCOB THa KaTHCfIMTaX /3, 7, 8/ MJIM OTrOHKOtt
JieTyqnx coeAMHeHMK Tatiana /I, 2/.

B CBH3H C ABJIBHeftEMM pa3BHTM6M padOT HO nOJiyqeHMD 201]%.

H3 P$ cTaaH aKTyajibHUMM noMCK m paapadoTKa hobhx ceaektmbhhx 
M6T0A0B BHAeaeHMH Tt M3 MacCMBHHX (AeCHTKH rp&MM) MMmeHe# 
CBMHLia. B xauecTBe nepcneicrMBHux hemh dujiM rrpeAaoxeHu 
MccaeAOBaHHH b ppyx HarrpaBJieHMHX..Bo-nepBHX, rjik M3Bae^em$a Tfc 
M3 OTHOCMTeabHO dOJIMIHX Od"b6MOB HaCHQ^6HHbDC CBHHl*OM SL30TH0- 
KMCJCbix pacTBOpOB, noayqaDiqMXCH npM pacTBopeHHM oday^eHHoro PI , 
mozho HcnoabaoBaTb KaTHOHHH# odxeH Ha cojihx reTeponoaMKMcaoT. 
McXOAH M3 H3B6CTHHX A&HHUX Od MX M3dMpaT6JIbHOCTM HO OTHOOieHM# 
K 0AH03ap«AHHM MOH&M THXeJttDC lieTaJIJIOB /6/, MOXHO dbUIO OZHAaTb
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3$$eKTHBHoro pasAe-neHMfl rpaMMOBbix KOJinyecTB P* h yjibTpa- 
MMKpOKOJIVfqeCTB T£ C MHHHMaJIbHHMH 8PO nOTepHMH npM 3TOM 
('v5%), yero He y^ajiocb .nocTHyb b cncTewe B(/'-20%) /?/.
Bo—BTOpbDC, npHM6HHTb H3BeCTHy*) B03M0JRH0CTb BfeicoKOTeMnepaTypHoro 
BH^ejieHHH jieTyynx coe&MHeHuR Tl mb pacruiasa Pfi c nocJie#yioqeR 
raaoBoH TepMOxpoMaTorpa$Heft JieTyynx npo^yKTOB /I, 2/. /[octohh- 
CTBO 3T0P0 M6T0^a COCTOHT B TOM, WTO OH n03B0JLH8T H6 H3M6HHTb
seqecTBo MmueHH, djiaro^apa yewy conpamaeTCH odbew padoT c 
BucoKoaKTHBHKM MaTepHajioM, b tom yncjie He TpedyeTca perene- 
pauHH Pi b cjiyyae odorameHHMX MHmeHeti /3, 4/»

B HacTonmefi padoTe HccJieAOBajiHCb: a) npoijeccbi copdi^H h 
^ecopdqHH yjibTpaMHKpoKOJiHtiecTB Tl B 8L30TH0KHCJIUX pacTBopax 
npM HCnOJIb30BaHMH I2-MOJlHdlHO$OC$aTa aMMOHMH B KatieCTB6 
copdeHTa h d) npoireccu BucoKOTeMnepaiypHoit BoaroHKH T6 %3 
pacnjiaBjieHHoro Pt h nocJie^yioateit ero raaosoit TepMoxpoMBTorpa^HH
B OTKpbITbIX KBapAGBHX KOJIOHKSUC. B p83yJIbTaT8 npOB8A8HHHX 
HccJiej^OBaHMJl nojiyyeHH HOBbie ^aHHwe od a^copdi^HH pa^HOTaJuiHH 
H3 aaOTHOKHCJMX paCTBOpOB (HMj, HA/03 * ) Ha I2-MOJIMd&0-
$OC$aTe 3MM0HHH, $HKCHpOBaHHOM B MaTpHlje H3 HOpMCTOPO T8$JI0Ha 
(AM$-copdeHT) /5/. HoKaaaHO, yTO b npoijecce <$)HjibTpai$HH pacTBopoB 
yepea kojiohkh c copdeHTOM npowcxo^HT nojiHoe pas&ejieHxe 
yjibTpaMHKpoKOJiwyecTB K h MaicpOKOJiHyecTB Pi (K^ . 10^). MsyyeHU 
npoqeccH bumhbbhhh *TZ- hs AM®-cop6eHTa paaJinyHUMH pacTBopaMH 
h Hatt^eno, yTO Hawdojiee 3$$eKTHBHuft nyTb HSBJieyeHHH It 
aamiioyaeTCfl b pacTBopeHMH AM® b KOHi^eHTpupoBaHHOM boahom 
pacTBOpe aMMHBKa hjih paadaBJieHHHMH pacTBopawn frfaOH. IIocjieflyxmaH 
OyMCTKa H KOHUeHTpHpOBaHHe Tl npOBOAHJIHCb HOHOOdMeHHOft 
xpoMaTorpa4)He$t Ha KaTHOHHTax flay3KC-50 hjih K3T-2, yro n03B0jw- 
JIO AOBOJlbHO npOCTO BUAeJIHTb Tt M3 aMMMatlHOrO paCTBOpa

10^) M OtlHCTHTb 8PO OT 3arpH3H6HMA H0H8MH MOJIHdA&Ta----------

"M"$OC$aTa. Ms KOJIOHKH C KaTHOHHTOM Tt 3JEDHpOBaJlCH paCTBOp&MH
iJQtl *

ripH HCCJieAOBSLHHM nOB8A6HMH yJIbTpaMMKpOKOJIHyeCTB Tt b pac- 
njiaae Pi b aaBHCHMocTH ot pasjinyHHX napanerpOB (TeunapaTypa 
H BpeMfl B03P0HKH, KOJIHyeCTBO P* H , ra3-H0CHT8JIb: He,
/Vj,, B03Ayx) noKasawa BoaMoimocTb KOjmyecTBeHHoro BHAejieHHH 

paAMOTajuiMH b raaoayx) $aay npn HcnojibaoBaHHM b KayecTse $TopH- 
pyjonytx areHTOB AodaBOK TBepAtfx coJiefi P4& hjih Vflr 7 _
noKpuBaiomHX nosepxHocTb pacruiasa, PaAHOTajijmtt (7X7 ) bhhochtch

tokom-H-

KOJIOHKy

MBKCHMyN
no/

BbiAeJieHi:
dHeprne:

Phc. I.

Phc. 2
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TOKOM.He mjim V* M3 3ohh McnapeHHH b TepMOxpoMaTorpajwvecKyio 
KCVioHKy, r\ae oh odpaayeT orpaHH^eHHyio a^,cop6qMOHHyio sohv c 
MBKCMMyMOM FipM /v 240°C.

FIojiyxieHHue pesyjibTaTH Jieraw b ocHOBy paapadoTKM MeTO,no b 

BbmeJieHMH pa^MOTajuiMH M3 MMineneR cBHHija, odjiyiieHHbix npoTOHaMM c 
BHeprMe# 4.100 m 680 MaB (pMc. I h 2).

COPBUMfl Tl HA K0A0HKE,nAV3KC 90XU

Hz0; Q09% NaCl—*■ HPOMblBKA KOAOHKM

3AKWP0BAHME Tl M3 KOAOHKM

HPOMblBKA K0A0HKM

BblMblBAHME Tl MB KOAOHKM C AM$

PACTBOPEHME MMUJEHM Pb

OMAbTRALlMfl PACTBOPA HEPE3 KOAOHKY C AM$

Pmc. I« CxeMa BUfteJieHHH pa&HOTajuiHH ms MmeneR csHHi^a mbto^om 
mohhopo odMeHa na AM$-cop6eHTe jj Jlay3KC~50.

HAFPEB PWPbF;

BblMblBAHME Tl M3 TXK

OlHEAEKK yHACTKA TXK 
C OCAXBEHHblM Tl

OCAXflEHME AETyHMX 
nPOfiyKTOB B TXK -

Pmc• 2. CxeMa su&ejieHMH pajnHOTanjiMH M3 MKmeneB CBMHqa moto^om 
raeosoA TepMOxpOMaTorpa$HH.
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PajiHOTajiawR, BhmejieHHufi, otiMqeHHbi# m cKOHi^eHTpwpoBaHHbiR 
JKM.UKOCTHNM M ra30TepMOXpOMaTOrpa$MHeCK;iM MBTO^aMM, XapBKTepMSyeTCfl
Heo6xoAHMO$t pa^tiony KJiH,aHoft, paAHOXHM’viqecKOfi ( 72 # £ 99%) m
XHMMXieCKOit (Mo, Ft, I MKr/MJl) qMCTOTOft, npe&LaBJiaeMoR
j%epHoR weAMLiMHoH k npenapaTaM 72 Ct- . Pa^aoxMMiwecKaa 
wHCTOTa npenapaTa, nojiy^aeMoro HenocpeACTaeHHO b usoTOHHuecKOM 
pacTBope, ne wenfiJiacb Ha npoTH%eHXW #syx He^ejib - cpoxa, * 
3HawnT8JibH0 npeBbnuajomero cook ro&HOCTM, ycTaHOBJieHHhiit &Jin 
pa&MO^apwnpenapaTOB 72 ££- m paBHKtt 8 &hhm. 06a MeTO&a 
odecneiiMBajOT xxMxxiecKHtt Btixo# pa&HOTajiJiHH ~ 95% m TpedyioT 
.Hjih npoBe^enxH xa^oro H3 hmx okojio &syx wacoB,
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OIPESBJIEHHE BUXOAOB TAJUMH-200, 201, 202 HPH 
OBJiyHEHMM MMHEHEH OBOP#EHHOrO CBMHLtA UPOTOHAMM 

C OHEPrHEK 100 M3B

. H. F, 3afti;eBa, 0. Khot6k, Khm Coh Xoh, B. A ^ Ko-i?
n. MuKeiu M. IlonHHeHKOBa, B. A. XajiKHH

(Od-beAMHeHMldt HHCTMTyT flftepHHX MCCJieAOBaHMft, AyOi-u..
MHCTMTyT $H3HKH BHCOKHX 3HeprHft, IIpOTBMHO)

MMraeHH H3 MeTajiJiMtiecKoro tsji^hh, odorameHHoro *^T£(>90%) 

yxe doaee 15 aeT ncnoabsyioTCfl npoH3BOACTBa npw
odJiyxieHMM hx npoTOHaMM c QHeprneR 28-30 MaB /6, 7, 9, II, 12/. 
JtpyrxM MaTepnajiOM MumeHH moxgt cayxHTb , ho HayaabHaa
aHeprna npoTOHOB b ashhom cayqae &oaxHa dwTb 60-65 MaB /2A V_:-. 
Kan noKasajiM coBMecraue HccaeAOsaHHa, BunojmeHHHe HecKoabito 
Jier Hasaft b MHH AH yCCP h b OHHH, b MHraeHH (96%)
TOJnnHHoft 2,6 r/cM^ odpaayeTca ao 4 mKh/(mkAt ti) c

paAHOHyKJtHAHOft xihctoto# 95-96%.
B HacTsoameft padore onpeAeaem* bhxoah ^ h C

M3 MumeHeft odorameHHtix h ^®P£ (Tada. I), odayxieH-
hhx npoTOHawH. c aHeprMeft 100 MaB Ha aimeJiHOM ycKopMTeae
Jiy-100 W6B3. ’

. TadaHi;a I

HsoTOimutt cocTaB immeHeft hs odorameHHoro CBHHija (%%)

MnmeHb 20V 206p^ 208p^

206p^ . . 0,01 94,0+0,1 4,04 1,96
207P< 0,01 2,66 89,0+0,1 8,24
208p# 0,08 0,82 1,6 97,5+0,1

IIpHMe<:b Bi 3 -I0~z >, flpyrnx 3-S6M6HT0B 10“' - 10~H
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20b 207
\l/

206

P, /OO Hjg III
Af N

Pmc. I. PacnoJiojKeHMe A4 m P0 $0Jibr b cdopHOit MHineHM no ocn 
nyuna npoTOHOB.

Mnuienb dbuia codpana M3 ahckob , *^P0 h , &na-
MeTpOM 10 MM H TOJIU^MHOit 0,15-0,2 r/cM^, pacnOJIOXeHHHX Tpna^aMM 
nan 3to noKaaaHO Ha pac. I, no AJiHHe MHmeHH. Odgaa TOjimuHa 
MwraeHH dbuia okojio II p/cm^ , hto nosBOJiajio nocjie oahopo ceanca 
odjiyqeHMH nojiyqaTb A^-HHhie o BHXOAax psAHOHymiHAOB b BHepreTH- 
qecKOM HHTepsajie pt 100 ao 50 MaB. PeaKpMM odpaaoBamta paAno-
aKTHBHHX MBOTOnOB TaJUIMH IIpM odjIVqeHHH CBHHqa npOTOHaMH npn-&)% m 200^.^ onpe
B6A6HU B Tadjik 2 . BhXOA onpeAeJiaeTca, b
ochobhom, peaKuaefi (p, m), ceqeHHe KOTopoft b HHTepsajie 
50-100 MaB Ha OAMH-ABa nopaAka Bume, qeM a^ peaxupfl Tana 
(p, pxiv) m (p, xni /4, 5. 8/. SaBHCHMOCTH AH#epeHn%aJibHHx 
BhIXOAOB l, H OT TOJimHHH MHmeHBtt M3 ^P$ ,
^^P$ h noKaaaHH Ha pncyHKax 2 a,6 h b. To^kh na
KpwBhDc npeACTaBJiaioT cpeAHeapH^MeTMqecKMe anaxieHMa bhxoaob , 
paccqMTaHHhie no peayjibTBTSLM 4-5 H3MepeHHtt bktmbhocth xa&Aoro 
AMcna cBMHi^a A^in Tpex HeaaBMCHMux 3KcnepnMeHT0B. ilorpeniHOCTb 
onpeAeaeHMa +10%. Bhxoah paccqMTaHH hb ocHOse raMMa-cneKTpo- 
MQTpnqecKMx naMepeHMfi /I, 2/ H& 33 tiaca nocjie KOHija odJiyqeHHa
—oimmajibHoe speMa HaKonjieHMa H3-2CIp^__^p0T0HHM^-------
noTOK onpeAejieH no aKTHBHOCTM *^*/a b ajnoMHHHeBHX mohhtop-
HbDC $0 Jib rax x'...Ujuyv4, = 10 widapH /I3/. ilOTepH SHSpPMH UpOTOHOB
B aJIDMMHHM H CBMHI^e pBCCUHTHBaJiaCb HO TadJIHWHHM AaHHHM /3/.

B Tada. 3 npaseAGHH bhxoah ho , *^PI a ^^P6

rrpn TOJimMHSix MwneHett m 3Heprwax npoTOHOB, no3BOJiaDi#x nojiyqaTb 
MMHHMajibKbie aarpasHenaa 3t& seJinqHHa oxasajiacb b 2-3
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208Pb (a), 2<"pjb (d), 206Pb (b); 1 - 20*T1 , 2 - 200 Tl, 3 - 202 Tl.
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paaa sume , new b padore /2/, trro cbaselho c npoBe^enneM
Od^yyeHHfl MHmeHH H6KO JUIHMHpOBaHHHM npOTOHHHM ny^KOM. OxteBHAHO, 
uto ecjiM odjiyxiaTb TpexcsoiteyD MMmeHb hs CBmma-208 , 207 , 206 
KOJUIMMHgOBatiHMM DpOTOI^HHM IiyqKOM C 3HeprH6ft 76 MdB M MCnOXbBO- 
BaTb k c coflemcaHHeM dojiee jierKHx Maoronos cekhi^p

t He Bume 0,5%, to buxoe moxho noflHHTb pfi 8 mICh/CmrA?*.
H OCTBBHTb npHM6Cb H& ypOBH© 4+1%,

TadxHUa 3

BhXO£ H OTHOCMTeJlbHOe CO^epiMLHHe pa^HOHyKJIMAOB
T8JIJIHH B TOJICTbDC MH1H6HHX paa^eJieHHHX H30T0H0B

CBHHi^a qepea 33 q nocae KOHita odoiyqeHHH npoTOHaim

MnineHb Bp PajWOHYMMIB. mKh/(kkA,3]
(r/cM^) (HaB) 20% 200ip^ 202p£

208B6(I,8) 76+68 1,5(87,056) 0,21(12,2%) 0,014(0,8%;

207Pt(2,4) 68+57 3,0(88,956) 0,35(I0,4j6)- 0,023(0,756)

206P4(I,5) 57+49 3,5(89,056) 0,42(10,656) 0,016(0,4%)

208Pt +207^ 

+2XP* (5,7) 76+49 8,0(88,656) 0,98(10,8%) 0,053(0,6%)
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npOCTOH METOA BUCOKOTEMIEPATyPHOrO BtiJPTEHlE 
H30T0II0B TAJUIMH M3 MACCMBHOP. CBMHU0B02 MMWEHM

A. S. HoBropoAOB, A. Sb^hhckh, B. A. AreeB, 
A. A. Kjiduhhkob, P. Mhchbk, A. A* CaxeroK, 

M. Co6eu,Ka

(%HCTHTyT fl^epHHX HccJieAOBaHHfi AH yCCP, Kh6b;
06*beAHHeHKufi MHCTHTyT fl^epHbcx HCCJie^oBaHHJt, J5y6Ha)

MaccHBHbie MwneHM MHoroKpaTHoro Hcnojib30B&HHfi (MMMH) AaBH0 
a ycneniHO npHMenaioTca m ycKopuTeJinx h&cthu, npoMeatyTOUHHX 
3Hepr%a B HCCJieAOBaHMHX CBOfiCTB KOpOTKOKMByqHX paAHOHyKJIHAOB 
/5, 6, 7/. Tanwe MwneHM nepcneKTHBHH a** diiCTporo bhcoko- 
TewneparypHoro BUAejieHHH pw paAKOnyKJiHAOB, HMe^HX do.ibmoe 
snsmeHne b npHKJiaAHHX wccaeAOBaHM# k, b ti&cthocth , b BA^pHoR 
M6A«UKHe /!/. OAHano, HecMOTpa Ha snauHTeJibHye ycnexx b pbsbhthm 
MMMH, pha QJieMeHTOB eme He yAaeTCH AOCTaTOtmo hojiho m dyc-Tpo 
BUAeJiHTb B rasoByK) $aay. 3to othochtch h k paAHoaKTHBHHM
xaoTcnaM Tajuixa. . •

Hcxoah H3 peayjibTaTOB namefi padora /2/, nccBameHHoP bmcoko-
TewnepaTypHOMy Bbwejiemro MHKpoKOJiHxiecTB hhahh H3 mbcchbhgP 
OJIOBHHHOP MHmeHH B r3303/1-3 $33/, COfleprv&^BJ $TOpHp/83We 
areHTu npti noanmeKHOM AasaeHMX, mu npoeexx aHajiovmiHoe 
xccjieAOBaH'xe a-^h MaccHBHoP cbhhuoboP mheshh. B padoTe Hcnojib- 
30B3JICH MeTajimmecKHtt CEHH6A (99,9%), KOTOpuft odJiyuajica na 
UHiuioTpoHe 7-240 (MflM AH YCCP) hjix $&30TooHe OHBM upotohemx 
c 3Heprnefi 65 h 680 MsB cooTBeTCTBeaHO. PacnpeneJieKxe suae- 
nKwmirr.il «a odflVfreHHOrO CBKHU&.^mStiLC.qeSHHeHH8. TaflOTH.nO

■ od
CLviliAV/r w v/.y * - — - — - —  - — ^ ■ ■— ------------- . e

apusBOP. TepMoxpoMaTorpa4xuecKOP kojichko Hayyajidcb b annapa-r/pe, 
<.criOJib30BaBmePcH hemu panee b padorax /2, 3/. PasaMM-peareHTaMH
3;-.y*HJW napu C6f6 H KOHUeHTpKpOBaHHOp r.JiaBHKOBOS KHCJIOTU,
<0 to pus uepea HViKe.iiesaP HrcJibqaTbiP sei-iTiLib noAasaJiBCo b 
3HCT8iiy A-Tfi C03A&HKH b annapa-rype nocTOHKHcro Aas.-ienHfl napos 
6 npeAexax 0,4-=?,0 ila, npx-JSM Ha^aibHuP sany/M A° nycxa 

r.apcs-------- - ' *":ccTasJtHJ. x3-

i-u-je a - - 5 ” * % W : *r
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cneKTpoMerpirtiecKH no hht6hckbhocth )f-KBaHTOB c 3Heprneti 
439,6 h 1205,7 kbB, conpOBOj^aoinHx pacna& l h ,
c OBHdKaMM He 6ojiee 10%. yjieTytiHB&HHe MaTepnajia MzraeHH - 
CBHHi^a onpe^ejiaJiH rpaBHMCTpHxiecKH hjih cneKTpoMeTpHxiecKH,
Hcnojibayfl b nocxe^Hew cjiy^ae , o6paay»mHftcfl npH odJiyxieHHH
CBHHi^a f -KBaHTaMM c aHeprHeA 18-21 MaB.

B peayjLbTaTe ycTaHOBJieHO, vro saMeTHoe yjieTyxiHBaHMe 
TfiUUlHH H3 OdjiyqeHHOro CBHHI^a B BBKyyMe HaHHHaeTCfl npH 
Teiineparypax, djutaraix k 1000 K, ho conpOBoi^aeTCH aHatiHTejibHHM 
Hcn&peroteM MaTepnajia MmneHH. HcnojibaoBaHne b Katie ctb© raaos- 
peareHTos napos HgO, HCI+HgO, KHCJiopofla h Boa^yxa npn mx 
noHHzeHHOM .naBjieHMM He npHBexo, nan m b cjiyqae c ojiobhhhoA 
MHmeHbio /2/, k cymecTBeHHOMy yBejiHuerotio bhxoab tbjijihh h o&HO- 
BpeMeHHO - k yMeHbraeHHio yjieTytiHBaHHH CBHHLta. MccJiejnoBaHa aaaw- 
CHMOCTB BbmexeHHH b raaoBym $aay paAHOTajuiHH ot jyiBJieHHH 
AByx raaQB-peareHTOB: C^^+HgO (1:1). ycTaHOBJieHO, vro 
Bbmejiemie t&ijihh b raaosyD $aay, co,nepaan^yD $ropHpyixnHe 
areHTH, aHamireJibHO o6xerq#HO no cpaBHeHiuo c BaKyyMHHMH . 
ycjiOBHHMH, BuecTe c Ten b cpe^e H? + .^0 oho npoHcxo^HT npn 
nponHx paBHHX ycxoBHHX dHCTpee, sen b cpe^o napoB noaTOwy
b AajibHeftmeM Hcnoxbaosajicfl Juans o^hh raa-peareHT - napn Hf + ^0 • 
(1:1), renepaTopoM kotophx cjiyrana KomjeHTpifpoBaHHaH mtasHKOBaa 
RKCJioTa. dooiee HaroumHoro npe^CTaBJieHHH o bjikhhhh ^aBJiehhh 
napos njuaBHROBOft khcjioth hb yjieTyqHBaHHe tbjijihh dma npose&eHa 
cepHH 3KcnepHM6HTOB npH dojiee hhskoA Tewneparype pacnjiasa 
odJiyneHHoro CBHHija, npntieM KOJiiraecTBO MaTepnajia xmeHH dtuio 
dojibBHM, a BpeMH npoqecca - ueHbnnoi. Ha ocHOBaHHH peayxbTaTOB 
3THX 3KCnepHM6HT0B ycTaHOBJieHO, 9TO yB6JIHXJeHHe ^aBJUeHHH napos 
nJI&BHKOBOft KHCJIOTH C 0,4 flO 7 Ila CHKXaeT CKOpOCTb BHfJfi,T6HHH
TajuiHA b raaoByio $aay npHMepHo b 2 paaa h 3T0 .onTHMajibHoe  ____
naBJieHHe napos jibkht b odJiacTH ^ 0,4 Ila b corjiacira c oi^eHKaMH, 
CA©JiaHHtiMH B pad ore /4/. BnecTe c tom npoBe&eHHoe npn paaam- 
hhx reMneparypax Hay^eHMe HcnapeHHH MaTepwajia iiHmera - CBimija, 
weqeHHoro HaoTonow , ynaaHBaeT hb yiieHbBeHHe yjieiyxuiBaHHH
CBXHita b HsyqeHHoR odjtacTH flasxeHHft napos H5" + H^0 razxe b 
1,5-2 paaa no cpaBHeHHD c eaKyyMHHM HcriapeHHew. TaKHM odpaaoM, 
HajummHMH jcjigshrmh BW&eaeHKH pajuiorajuuifi mokho cwHTaTb 
Tewneparypy ** 775 K % ^asjieKHe napos * H£0 (1:1) ^ 0,4 ila.



npM 3TOM OdqMR K03%H19!eHT OUHCTKH TSUUHfl OT CBHHIja 3B OflHy 
onepamuo, BKjnoqacqyn TepMOXpoMaTorpaJiniecicoe KOHLteHTpHpoBaHMxX 
cocTasjmeT ^ 10^.

npe^CTaBJieHHtie b nacToaqeB padore ycjiOBMH BimejieHHH 
TajuiHfl m3 pacnjiaBJieHHoro iieTajuiproecKoro CBHHqa uoryT cjiyxHTb 
ochoboR nan coa,naHKfl MHmeneit CttOy-ycTSHOBOK, TaK h tipH 
paspadoTKe o$$-JiaRH~MeTO,noB MHoroKpaTHoro BtmeJieHMa HaoTonoB 
TajiJiMH, HangHMep H3 cbhhi*oboR MMoeHM, odora^eHHoR
HsoTonoM hjih *e H3 npupoj^Horo CBHHtja, cJiyxaiqero
MMIH6HBK) B HCT0t|HHK6 CnaJUIOreHHUX HeftTpOHOB HB yCKOpHTeJUDC 
npoMeatyTOSHHx aneprMR.
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BMOJIOmECKOE nOBEflEHME TAJUHH-20I

B. A. Marsees

(Op^ena JleHHHa MncTHTyT 6ko$h3mkm MuHSApasa CCCP)

15 jieT HasaA JledosHTi; npe^Jio%%Ji Mcnojibsosanxe Taama-201 
AJiH ciTMHTMrpa4)MH MHOKapAa. BjiaronpHHTHKe 3Kepr%% ero y r- 
HSJiyxieHHH, nepwoA nojiypacnaAa, npneMJieMbifi ajih yeHTpajmsoBaH- 
Horo npoK3BOACTBa m AOCTaBKH B me ahi?khckme yype.iyieHMH,
BHCOKan CliOCOdHOCTb K HBK0nJI9HMK) B MMOKapA© H HM3KM6 A^3bl 
otfjiyiieHHH scero Tejia HB%a%cb npraiHaMii dojibino# nonyjiapHOCTM 
TaJUlHH-201. B MHOrOtlHCJieHHHX 3KCnepMMeHTaJI.L'HbBC VL KJiHHI-meCKHX 
MCCJieAOBaHMHX TmaTeJIbHO HSy^aJIHCb MeTOAHKH npHM6H6HHH TaJI- 
jimh-201, AHarHOcTMtiecnaa ijeHHOCTb. B nocJieAHH© 7-10 JieT 
MCCJieAOBaHMH C 3TMM pSAKOKyKJIHAOM CTaJIM pyTT/KKhLMM.

IIpM BHyTpHB6HH0M BB©A©HHH TBJI^Hit-201 HaJCSJUIMBaeTCH B 
3£0p0B0M CepAUe A0 4%, C MBKCHMyMOM HaKCIIJTGHHH Ha 5-% MHIiyTe. 
Okojio 80% TajiJiHH-201 bhboahtch M3 cepAua c T^H0JI 4 ti, 20% - 
c T^MQJIe 40 Bhcok K03$$HiiHeHT AH$$epeHir/ajibHoro HaKoruieHiiH 
TajuiHH-201 b MHOKapA© no OTHomeHHio k kpobk (40-60), jierKKM 
m pH,uy Apyrwx opraHOB. B sons co chkhshkeim kpobotokom 
H&KonjieHHe paAHOHymiHAa cymecTB9HH0 Hits© h ona onpeA©JineTCR 
b bha© "xojiOAHoro” oiiara.

$a%TOp SKCTpaKUHH TaJIJIHH-201 3A©pOBMM MHOKBpAOM BMCOKZ&
- okojio 80%. B nepncA nocjie hhb6kl;hm kopas KOHueHTpa^wa toji- 
jimh-201 b xpoBM bum©, ueM b cepAe^inoft mhuj:.:©, ero HaxonjieHne 
b MKOKapA© nponcxoAMT nponopuHOHajibHO mhokapakaJibhomv 
KpOBOTOKy. CydMELKCKMajibHBH $M3HyecKaH Ha. pysKa yEej!>i^HBaeT 
nep^y3HK3 b 3A0P0B>ix _o6Jiactax y,kokapna..£-4 .pac ar-a—to------------
BpeMH K&K B OdjIBCTH CKphlTOFO TiOpaKeHMH HHT©HCHBHOCTb KpOSC- 
TOKa ysejiimHBaeTCfl HecyirvecTB©HHO /2/. 3to npHBOAiiT k To.\iy, 

xjto Ha CAMHTwrpaj.^ax cepAua nairneHTOB, kotookm BBe&en 

Tajuinfi-201 rrpH $w3%uecKO# narpy3K6, noHSZH%rc= "xo.iOAKHe" 
onani. OnpeAeJieHHyio pojib b a tom xrpaeT m yseximeHxe apeMeHH 
MaKcxMajibHoro HaKoruieHMH tbjizhh-201 b odjiacTRX co cTpecc- 
hHA>fUXp ooaHho?. ’/jneMneit, odbmno ao 20-30 mhh , e to ape MR kbk
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5 HHTaKTHBDt 30HBX 3TO IipOMCXO£HT Ha 5-ft MHHyTS. IIpH HVCJie^O- 
bslhhh b noKoe y 3Thx naipieHTOB naodpa&eHHe cep^a Ha cipiH- 
TurpaMMax moxbt 6mtb roMoreHHUM.

Ba»HKM &H$#peHq%ajibHHM npnaHaKOM 30HM CTpecc-HHAyijH-
pOBaHHOft HineMMH HBJIH6TCH BHflBJI0HHe $eH0M6Ha TaK HaSHBaeMOPO
"nepepacnpeAejibhhh" Tajumn-201 b MMOKap&e. Oh coctoht b tom, 
iito Ha dojiee nos^roix ci^HHTHrpaMMax, nojiyuaeMux odbWHO qepes 
4 ii nocjie $H3HqecKoR Harpy3kh h BBej^eHUH Tajima-201, b cjiyqae 
cTpecc-MH^yq%poBaHHoR nmeMHM HsodpameHMe cepAija cTaHOBHTcn 
roMoreHHMM. B cJiyqae me pydqoBO-HSMeHeHHOH TKaHK Ha 
nosAHHX ci^iHTHrpaMMaoc nAe$eKT" HaKonjieHMH ocTaeTca. Tanoe 
McxieaHOBeHMe oqara MHAymtpOBaHHoR niueMHK, bhrhmo, cbhsbhc c 
^ByMH $a.KTopa>AM dMOJiornqecKoro noBe&eH%# Tajumn.

B 30He CTpecc-HH.ny'i^ipoBaHHOM MineMMH MHOK.ap^a HaKonjienne 
TajuiHH-201 npn narpysKe npoMCXO#%T npudJinsMTejibHO Ha tom me 

ypoBne, Kan m b HHTaKTHbix yuacTKax MH^apAa b nonoe. B 
TeneHMe HecKOJibKHX iiacoB nocjie ^HSHwecKoR narpyaKH h 
BBe^eKHR TaJIJIHH-201 HHTeHCHBHOCTb BblBe^eHHH pa^HOHyKJIH^a 
M3 HHTaKTHbix 3OH C nOBHEieHHblM 6P0 CO^epacaHMeM CymeCTBeHHO 
BMJie, 1I6M M3 3 OH CO CTpeCC-MHAyUHpOBaHHOft HIGOMHeR /£/.
H k 4-My qacy "xoJio^Hbie" oqarw HcqesamT ms K3oCpajseHHH 
MHOKap.ua.

BTOpSLH llpHHHHa M0JK6T 6HTb CBHSBHa C HWIMqH9% TpaHCHOpT- 
hopo MexaHHSMa BHyTpnKJieTOqHoro HaKonjieHMH TajuiHH. BcKope 
nocjie HHbeKi^HH TajijWH-201 ero coAepwaHHe e kpobh h6bhcoko8 , 
no HaiDHM ^aHHHM rrpildJIHSMTeJIbHO 0,5% OT BBe&eHHOPO KOJIHxieCT- 
Ba, ho jo,ep)KiiTCH ^jiHTejibHoe BpeMH. ^HTejibHoe co^epRaHwe Taji- 
JIHfi-201 B KpOBM OdyCJlOBJieHO nOCTOHHHHM 6PC o6M8HOM MBSfiy 
MHUietlHOft TKaHbtO, B KOTOpoR HaKaiUIHBaeTCH ‘AO 40-50% BBG&eH- 
hopo KOJumecTBa pa^HOHynjiH^a h Kposbio. Bajmo oTweTMTb,
uto 28-50% TajiviHH-201, coAop^an^cpocH KpOBM, H3XO&MTCH
b njiaaMe, t. e. He CBnaaHO c KJieTKaMH kpobh /3/. Flpn HopMajib- 
hom myHKL’HOHHpOBaKHH TpaHcnopTHoro MexaHH3Ma 3 TeqeHne 
HecKOJibKHX qacoB y nauneHTa, naxoAH^erocn b coctohhhh iiokoh,
M0F.6T npOHCXOAHTb AOI10 JIKHTCJIbKOB HaK0j^8HHe TaJIJIMH-2'Ul B

udJiacTH oo CKpHTcR naTOviorHeR KopoH.apHkx cocyAOB. Cahbko 
rx.iaA oTcrc gaKTopa e hcqeoho2ekhh "xoocahopo" oqara,
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BHJQHMO, H8 M0K6T dbITb B6JIHK, TBK KaK TpyAHO npeACTBBHTb, 
notieuy b odjiacra cxpHTOit naToaorwH HHTeHCHBHoeTb nocTyruieHHH 
TBJUIHH ROJEKHSl dtiTb Bfcfflie, H6M B HHTBKTHOR 30H6.

Ann oi^eHKH MHOxapAHaxbHoro pacnpe^ejieHHH TajuiHfl-201, 
y^MTHBan phck cydMaxcHMaJibHHX $H3H^ecKwx Harpy3ok y naqneHTOB 
c mneMHxiecKolt dojiesHbD cepAqa, p^H cneipiajiHCTOB npe^aaraeT 
HcnoJibsoBBTb jieKapcTB6HHbie cpeACTsa, kbk npaBHJio deTa-djio- 
KaTopu, j^MPHTajmc, ^MmipHflaMOJi. B i*6J10m ci*HHTHrpa$Hio MHOxapAa 
C nOMOmbD T8JIJIHH-20I IipH pacmMp6HHM KOpOHapHbDC COCyAOB Ha 
$OH6 JieKapCTBeHHHX BemeCTB M03EH0 OI^eHHTb n0JI0ZHT6JIbH0.
Ho HM6DTCH 1*6*6BU6 HCCJie.HOBaHHH, nOKasaBEHe, HTO qyBCTBHT6JIb- 
HOCTb TBKHX M6T0AMK HCCJieAOBaHHH C TaJLHH6M-20I BC6 Z6 HHZ6 
M6T0AHK C CydMaKCHMaJIbHHMH $H3OTieCKHMH Harpy3K8MM. ilo **aHHUM 
padoTH /5/ y 6o*bHHX, hm6bihhx p&fyeKT nep$y3HH Ha ci*HHTHrpaM—
Max npn HCCJie.HOBaHHH c TajuiKen-201 npx $H3H%ecKoR Harpy3xe, 
TOJibKO b 75% 6hjio OTMexieno HajiHxute ^e$exTa npn npneMe xopo- 
HapopacmHpHDnpix cpe^cTB. BepoaTHO, KopoHapopacraMpmoutHe 

cpeflCTBa qejiecoodpasHo ncnojibsoBaTb y doJibHHX, KOTopHM 
H6JIB3H npHM6HHTb $H3H%I6CKH6 Harpy3KH /4/. '

HeodxoftHMo nojHtiepKHyTb, hto AM#6peHi*HpoBxa 3oh pydqoso-
H3M6H6HH0# TKBHH H CTp6CC-HH^yi*HpOBaHHO% Hffl6MHH HBJZH6TCH
Tpy^Hoft sana^eA HeHHBasHBHUx MeTo^OB HCCJieAOBaHHH h 6o*biaaH 
^HaTHOCTHTieCKSLH I*6HH0CTb npenapBTOB Ta*JIHH-20I H COCTOHT B 
B03M0ZH0CTH' TBKOro AH$$ep6HI*HpOB3HHH.

B HCCJie^OBaHHHX Ha xhbothhx hbmh dtuio noxasano, xito nocjie 
BHyTpHBeHHoro BBe^eHHH OTewecTBeHHoro iipenapaTa ero MBKCH- 
MajibHoe HaxonjieHHe (3,6%) B cepA**e npoHexo&MT Ha I-R MHHyTe• 
T^hqji b nepsue 15 mhh nocjie HHbexi*HH cocTaBJineT 16 mhh.
Cjie^eT 0TM6THTb, UTO BbIB6fL6HHe TaJLEHH-201 H3 MHOKap^a

-jKHBOTHbDC-iipoHcxoHHT-.dHcipee-^—xieM-y-xiejiOBeKa.—CQOTHQnieHHe_______
xoHi*6HTpai*HR tsuuihh-201 b cepAi*e h xposH b nepnoA MaxcHMSuib- 
Horo HaxonjieHHH b cepAne cocTaBHJio 48:1, cooraomeHHe naxonjieHHH 
b cepAi*e h JierxHx - 6:1. Oxojio hojiob'hhh BBeAeHHoro TajiiiHH-201 
HaKfiuijr viajiocb b cxejieTHO-MfcnnexjHoft TxaHH. B Te^eHHe cyrox M3 
opraHH3iia BHBOAHJiocb oxojio 9% ot BseAeHHoro xojnmedTBa.

j^JLB Od*beKTHBHOfl HHT6pnp6Tai*HH p63yJlbTaT0B AHSLTHOCTHqeCKOrO 
npHM6H6HHfl T8JUDtfl-20I BPJXH06 3HaW6HH€ HM66T dHOJIOrineCEae 
noB6A6HHe paAHOHyic’HAa.
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HecMOTpa Ha to, trro dHOJiorxtiecKoe nose^eHMe TajuiMH-201 
HanoMXHaeT TaxoBoe kbjihh, ero HeJibax cmiTaTb dxoJiorHiieQKHM 
aHBJioroM KajiMx. 3to Heodxo^MMO ytiMTusaTb npx oijeHxe c 
nOMOmbK) TajUIHH-201 BJIHfiHHH P6L3JI1TOHMX JldKBpCTBOHHHX CpegCTB 
Ha MeTadojixqecKMe npoijeccti b MHoxapue. BHOJiorHqecxxe cboR- 
cTBa TajiJiMH m najiMH cymecTBeHHO OTJiimaDTca. Taa-axA, b OTJiHuxe
OT K8JIHH, npaKTMiieCKM He CC^epUCHTCH B KJI6TK6. BeJDWHHa 
HaKonJieHHH TajuiHH-201 b cep^qe Bhnne, K03$$Hi$HeHT ;vt$$epeHmtaji. 
Horo HaKonjieHHH b cepAue m xpoBH, a Taxxe pa%a jtpyrnx 
opraHOB m iuiaaMH xpoBH, cymecTBeHHO Bbime /I2/, a BHBe^eHxe 
H3 MHOKap.ua H H3 0praHH3MB B IjeJIOM npOHCXOA^T CymeCTB6HH0 • 
Me^aeHHee.

Ho Ham MM ji.aHHHM, nojiyxieHHHM b axcnepMMeHTax Ha icpncax, 
MaKCHMajibHoe HaKonjieHHe. KajiHH~43 b cepme b 1,5-1,6 paa 
HH*e, wew TajuiHfl-201. Ha cep^ma xajmB-43 b dbicTpyD $aay 
BHB0.QHTCH HOqTH B 3 paaa KHTOHCMBHee, TaJUIHR-201, B
MeAJieHHyio $aay - noqTH b 2 paaa. Ko3$$huh6Ht £H$$epempiajib- 
Horo HaxonjieHHH b cep^qe h kpobh y kbjihh-43 Taxxe b 2*3 paaa 
Hxze. Ha opraHHaMB b Te^ieHHe nepsux cyTOK xajmfi-43 bhboah- 
TbCfl npH6jIH3HTeJlbH0 B 4-5 pad HHTeHCHBHee, xieu TaJUHft-201.
IIo jiHTepaTypHMM ^bhhhm VIZ/ Koa$$HU[HeHT A»$$epeHi;Haja>Horo 
HBKoruieHHH no OTHomerauD k naasne npx BB6A6HHH kbjlhh-43 6hje 
b Ha^noqeqratKax > cepwe > nesemi. a b cjiyxiae rajunui-201 
- b nomcax •> cepTOe y Ha^onotie^miKax /12/. Baaome otjhtoi- 
TeJIbHHe OCOtfeHHOCTH 3THX. HyKJIHAOB 3£LKJIDtiaDTCX B TOM, %T0 
npx $H3$mecKoR Harpyaxe Koa$$nyxeHT ^H$$ep©HipfajibHoro Haxon- 
JieHHH tbhjihx-201 cep^e/xerKHe h ceproe/ne^eHb cymecTBeHHO 
yBejiHqHBajiCH, a b cJiyiiae xajixx-43 yseJiHqeHHe dnao neaHaxix-
TejIbHHM HJIH BOOdnte OTCyTCTBOBaJIO. OdmHM CBORCTBOM CpaBHHBaeMMX 

~HyfClHROB ~HB JIH6TCH HX BHCOKBH cnOCOdHOCTb' aKCTparxpOBaTbCH 
MHoxap^oM h HajiHHHe y hhx TpawcnopTHoro MexaHH3Ma, odecne^H- 
Bajou^ero nocTynjieHMe mx b mhoxapjaxoithtu.

B nocJie^HHe 10 jist MexaHH3Mti BiiyTpHKJieTOtiHoro HaKonjieHwx 
TajuiHH-201 no^neprajiHCb Heo&HOKpaTHowy HayneHHio. B pan hhx 
HCC^ejQ,OBaHHHX He OTMeqaJIOCb BJMHHHH MHrHdHTOpOB aA0HO3HH- 
*pH$oc$aTB3 (AT$-a3) h (JjypaaeMKAa Ha BeJivmHHv HaxoruieHHH 
T~" *.,c. 5 kjleTKe P, 16, 19/. B nocJienHiie ro^w noRBHJixcb
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HCCJieAOBaHHH, oahoshbhho ^0Ka3HBa»mHe HeuiHHHe ATS-aanoro ■ 
MexaHMSMB BHyTpmmeTOiiHoro HBKOiuieHHH TajuiHH-201. /I4, 17/
B MCCJie^OBBHMflX -HllfUtP HB KJIQTCMHOU ypOBHO nOKB38JIH 
CHWKeHHe BHyrpHKJieTotiHoro HaxoruieHHH tbjijmh-201 npw BOSAefi- 
ctbhm HHrn6MTopa AT^-BBbi oyadanna /I4, 17/.

OTCyTCTBHe BJIHHHHH HHITidHTOpOB ATS-B3U H (JypaCeMHJ^B 

HB HBKOIUieHHe TBJIJIHfl-201 B KJI0TK6, I10KB3BHH0e B 60JIG6 -
PBHHHX MCCJieAOBaHHflX, M03KH0 0<5*BHCHHTb T6M, UTO &03B 
oyadaHHa h $ypao6MH,na npn HCCJieAOBBHHHX dbuia
He^ocTaToma am noaytieHna 9$$eKTa. 3th KHradHTopu b opra-
HH3M6 dOJIbme# HaCTbK) CBHSHBBJIHCb C TpBHCIIOpTHHMH dGJIKBMH 
KpOBH.

B padoTe /I7/ Ha KJieTOUHOM yposne b HCCJieAOBaHHHX tUxo 
n0K6L38H0 HBjnmHB COTpttBCnOpTB Tf1" - tJ a+ - 2C£“. ABTOpiI 
OTMeqaJIH peSKOe CHHX6HHe BHTyTpMKJieTOtlHOrq HaKOIIJieHHH TBJIJIHH-20I 
npH B03AG%CTBHH HHTHdHTOpa COTpaHCnopTB T£* - Va+ - 2C£” - 
$ypac@MH&a. Hpn cobm6cthom BOSAeftcTBHH oyadaHHa h ^ypaOeMMAa 
BHyTpHKJieTOtiHoe HBKonjieHHe TaJiJiHH-201 npoHcxogHJic b Hedojibmott 
OTeneHH. 'IIo-BHAHMOMy, 3T0 CBH3BH0 C nOCTyiUIGHHeM tsuijihh-201 
iio Cor-aaBHCHMOMy HOHHOMy Kanajry. Hpn KomnecTseHnoR oi^eHxe 
J3KJI8Aa KaJKAOrO M3 3THX MeXBHH3MOB BHyTpHKJieTOnHOrO HBKOnJieHHH 
201^ c coasT. ripHnum k BHBOAy, hto Be^yntHM,
odscneqHBaiomHM nonTH nojiOBHHy HajconjieHMH tbjijmh-201 b 
MHOKBpA© % HBJIH6TCH HBKOnJIGHHe TBJIJ1HH-20I HO THFiy COTpaHCnopTB 

- Va* - 2Ct~. CaAt* /I4/ b oKcnepHMeHTax Ha mho-
KBpAHBJIbHHX KyJIbTHBHpyeMHX KJI6TKBX KpbIC HOJiyxiMJ! AaHHHe 0 
TOM, IITO TpaHCIIOpT T8UUIHH-20I B dOJIbfflett CTeneHH (na 60%) 
3BBHCHT OT nOABBJHeMOrO OyadaHHOM (t. e. AT$-8L3HOro)
MeXBHH3MB.

~ Tbkhm odpasoM BHyTpxkJieTonHoe" HaKonjieHne Tajuinn, Kan h 
KajiHH, npoHCxoAHT no Tpew MexannsMaM: sa one? ATB-asHoro, 
coTpancnopTHoro TL+ - U a+ - 2C/“ h, no-BHAHMOMy, Ca-oasH- 
CHMOrO HOHHOrO KSLHBJia. KaJIMM H TaJIJIHft HM6I0T odupiM KJieTOWHWM

peqenTop. Otjuwhh mbmay hhmh coctoht b tom, uto TanxHft-201 
b doJibmeP. CTeneHH, neu KajiHft HaKanjiHBaeTca BHyTpHKJieTo^Ho 
3a ewe? coTpancnopTHoro It’*’ - Va* - 2CL~ MexannaMa.
CpOAcreo cd^ero ahh Tajumn h kbjihk peuenTopa b 260-900 paa 
3base k tajuiMB, qe« x xa.1y.2j /14/.
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B CBH3H C $yHKLtH0HHp0BaHH6M TpaHCIIOpTHOtt CHCT6MH, HaKOFI- 
jieHHe TajuiHH-201 b MHOxapAHOijHTax He Bcer^a sbbhcht ot ypoBHH 
KpOBOTOKa B MHOKBpAO, HO M0H6T 6HTb CBH3BH0 TBIOKe C COCTOHHMGM
MeTadojiHxiecKHx npoi^eccos KJieTOK cepAewnoit Munmu. IIphmhm 

nO^TBep%eHH6M OTCyTCTBHH HOJlHOft KOppeJim^HH Mew^y C0CT0HHH6M 
nep$y3HH h HaKonjieHHeM TajuiHH-201 b MHOxapAHOLpiTax e;iy)KaT 
BKcnepHMeHTajibHbie HccjieAOBamui /6/, noKaaaBiiiHe, wto nocjie 

BOCCTaHOBJieHHH KpOBOTOKa BO BpeM6HH0 HffleMH3HpOBaHHOK OdJiaCTH
cepAUa XHBOTHoro HaKonjieHHe tbji^hh-201 b 3Toft odjiacTH ne
COOTBeTCTBOBaJIO ypOBHK) KpOBOTOKa / 6/.

npH CpaBHeHHH HH$OpMaTHBHOCTH M6T0A0B HCCJie^OBaHHfl C TBJI- 
JIHeM-201 M pa^HOaKTMBHHMH TKHpHHMH KHCJIOTSLMH B 3KCnepHM6HTaX 
Ha Kpucax duJiH nojiyweHH AaHHtie o tom, wto rotpHHe khcjioth 
dojiee a^eKBaTHO b pa&e cjiywaes OTpaxaioT HSMeneHHH nep^rysHH 
MHOKap.ua /IO, 18/. IIpHWHHa 3T0r0 COCTOHT, BepOHTHO, B TOM,

WTO b OTjnmne ot TajuiHH, nocTyruieHHe jkhphhx khcjiot b KJieTKy 
He CBH3BH0 C MX BKTMBHHM TpaHCIlOpTOM, B, UO COBpeMeHHHM 
rrpe^cTaBJieHMHM, npoHCXOAHT nyTeM ^H$$y3HM h sbbhcht ot 
rpa^MeHTa KOHijeHTpanHH CBOdoAHbix jrhphbix khcjiot.

no&TBep%&eH%eM aiy*HT h padoTa /8/,* b KOTopoft 6hjio no- 
KBSBHO, WTO CHHKeHHe COAep&aHHH KHCJIOpOAa B KDOBH B HOpMBJIb- 
ho nep$y3HpyeM0M MHOKapAe KpoJiHKa dphboamt k yMeHbineHHio 
•aaxBaTa TajiJiMH-201 cepAOwnoR Mtiumeft /6/. CjieAyeT otmcthtb , 
wto APyrne padoTbi oTpnqaaT BJiHHHHe rnriOKCHH Ha KHHeTMxy 
TajuiHH-201. Tax, Ha HsoBOJnoMHwecKM coKpamajourKxcH cepAuax 
KpojiMKOB HadjuoAaJiM jiMmb Hedojibrnne H3M6HeHHH HaxoiuieHHH 
TajmnH-201 b MMOKapAe /II/. BepoaTHo, npoTHBonojioHHue 

—neay jib Tara cansaHLi c__q_tjihwhhm h _b__metoahkax HccjieAOBaHM#, 
cTeneHH h npOAO JutwTejibHocTH rHnoxcHH.

Ha OCHOBaHHH HCCJieAOBaHHH (papMaKOKHHeTMKM TaJIJIHH-201 
y 85 nauH9HT0B dbui caojibh buboAi wto minpenc TajuiHH-201 ms 
MHOKapAa nocjie $H3HwecK0fl Harpy3kh cbh3Sh c hhumh $aKTopaMH, 
we.M sadojieBaHHH xopoHapHbix cocyAOB /9/. Craeweno CHHxeHne 
HaxonjieHHH TajuiHH-201 npn BocnajiMTejibHux npo^eccax b MHOxapAS, 
2bl3BaHHKX, B WBCTHOCTH , BHDyCHOP. HH$eXUKeR /20/ H COM ApyTHX 
He-fopOHaporeHHbcc sadoneBaHHHX mhokbpab /!/. B aKcnepHMeHT&x 

T+it£ HadJtBAajiH cHHxeHne coAecxaHH.-. sh;. tcxx?c -hjr: 
no a B*T*&meu rpM3opexcnHa /I3/.
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Tbkhm cdpaaoM, b CBH3H c HaannHeM TpaHcnopTHoro Mexa- 
HH3MB, o6ecnexiMBa»mero HaKonjieHHe TaaaHH-201 b MHonap^e h 
yxiMTMBM npHse^eHtiHe sKcnepHMeHTaabHO—KHHHHnecKHe HCcaeAOBaHHH, 
H3M6H6HH6 HaKOEUieHHH TaaaHH-201 B MHOKBp^e M03K6T 6HTb CBflSatiO 
He TOJibKO c nep$y3Hett cepAna, ho h onaroBhiMH HSMeneHMAMH 
MeTa6ojnfqecKHx npoqeccoB b cep&ewHoR Mtimne, tito h6o6xoahmo 
yxntTHBaTb npn 046HK6 cijHHTMrpaMM cepAna> nojiytieHHHx c noMOiqbo 
Taaann-201.

B to ace speMH, H3MeH6HHe MHOKapAHajibHoro pacnpeAeaeHMH 
TaaaHH-201, npoHCxoAflmee b pesyjibTBTe HapymeHuR MeTadoaH^ecKHx 
npoijeccoB, hosbojihjio ncnojib30BaTb tsuijihR-201 AHarnocTHKH 
HeKopoHaporeHHLtx nopazeHHft MH0Kap.ua. HMeioTCH KJiMHHtiecKHe 
HCCJieAOBBHHfl, B KOTOpHX DOKasaHO H3MeH6HHe MHOKapAH6UIbHOrO 
pacnpeAeJieHHH TaaaHH-201 y dojibnux c MHOKapAHonaTHHMH. Kan
H3B6CTH0, B 0CH0B6 3T0P0 3a60JieB£LHHR JI6XBT dHOXHMHqeCKMe
cabmph. Bocae BBeABHHH TaaaHH-201 pacnpeAeaeHHe SToro 
paAHOHymiHAa no A^HHWM cnHHTHrpaMM xpaRne HepasHOMepHoe.

B Hamnx 3 KcnepHMeHTax mh nomiTajiMCb oijeHHTb HSMeneHUH 
6H0KMHeTMKH TaJUIHH-201 npH MHOKapAMTe, M3B6CTH0, X1T0 npHUHHOR 
9Toro nopa&eHMH MHOKapAa hbhhiotch He sadoaesaHHH KopoHapmcc 
cocyAQB, a HdMeneHHH snyTpHKJieTo^hmx 6hoxhmmh6ckhx npoqeccoB.

Buna HcnojibsosaHa xopomo HayxieHHaH aApeHaaHHOBan MOAeab 
MHOKapAHTa. y SAOpOBHX ZHBOTHHX BUB6AeHHe TaJIJIHH-201 H3 
cepAua nocae ero BHyrpHBeHHoro BBeAeHHH hpohcxoahjio ho , 
3KcnoHeHT8M - 30-40% c T^MQJIe 16 mhh, 60-70% - 40 mhh.
Bepes I cyT nocae BBeAeHHH aApeHaaHHa odiqnR xapaKTep BUBeAeHMH 
TaaaHH-201 ms cepAAa Kpuc coxpaHHaca, ho OTMe*?aaacb tohaohahh 
k yBeaMneHHK) speMeHH MaKCHMaabHoro naionaeHHa ao 5 mhh, 
CTaTHCTHnecKH AOCTOBepnoe (p=0,05) cHHzeHne BeannHHU 

- MaKCHMaabHoro HBKonaeHH5r TaaaHH-201 b cepAne > b- cpeAHeM 
Ha 20%. BeaH^HHa MaKCHMaabHoro HaKonaeHHH TaaaHH-201 b 
cepAiie y HHTaKTHHX zhbothmx h yepes 2 cyT nocae BBeAeHHH 
SApeHaaHHa cTaTHCTHqecKH APCTOsepHO He OTaHHaaacb. KpHsan 
me BHB6A6HHH TaaaHH-201 hs cep Ana onurHux zhbothhx onncu- 
Baaacb oahoR 3KcnoHeHTOfl c T^MQJ1 ~ 35 mhh. Ho cyiqecTBy 
ncneaaaa ducrpan $asa BUBeAeHHH TaaaHH-201 H3 MHompaja.
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IlpoBe^eHHHe 3KcnepHMeHTH roBopnT o tom, %rro HapymeHHH 
M6Ta60JIH3Ma MHOKap.ua, MOryT npUBOCTH K H3MeH6HHX) kuhothkh 
TaJUiHH-201 b MHOKap^e. Hpn ah&thocthk0 HeKopoHaporeHHux 
3a60A6BaHHll MHOKap^a* nOMMMO KaxieCTB6HH0#, BH3yaJU>H0ft OUeHKH 
CUHHTHrpaMM, T. 6. 01^6HKH rOMOreHHOCTH H3o6pa*0HHH, MoryT 
6bITb HOJI03HH H ©^0 flfiSi KpHTepHH: B0JIH9HH& HBKOIUieHHH 
TaJUIHH-201 B MHOKap^© H XapaKT0p BUB0AeHHfl T&MHH-20I M3 
ecero cepTOa. # •

TaKMM odpaaoM, c noMonp>» t8jijimh-20I moxho oijeHMBaTb 
M3M0H6HHH MeTadOJIH9©CKMX IipOI^eCCOB B C0pTO®> TaKJRO K0K H 
nep$y3HD MMOKap^a. B paj^e cuiyuaeB Bima^; b H3MeH0HHfl HaKonjie- 
HMH TajIJIHH-201 B MHOKapfl© 30 090? M3M0H0HHR M©Ta6OJIH90CKMX 
npoqoccoB b MHOKap^e moxbt 6htb ftocTaTo^wo oh^thm.

B 38JCJUO90HH6 M0KH0 OTMBTHTb, 9T0 RJIR OqGHKM n©p$y3MH
MMOKap^a ecTb npenapara, no—BH^HMOMy, odjiaAasnpte dojibaeR
Cn©4M$M9H0CTb» - JIMnH^OpaCTBOpHMH© KaTHOHHbl© KOMfiJEOKCH 
T0XH0I^IH-99», B tiaCTHOCTM, KOMHJI0KCU 6HCAMMeTHJI$OC$HHO- 
dTanojia, TpHM© THJi$oc$HTa, dyTHjm30ijHaHHAa» odjiaAaiomM© 

dOJIbEHM CpOACTBOM K C0PA89HO# MUffli;©. yCT8HOBJI0HO, 9T0 

HaKOnJieHM© 3TKX JlMUMAOpaCTBOpXMWX KaTMOHHHX KOMnJIOKCOB 

OdyCJIOBJIBHO TOJIbKO n@p<jy3HeR /I5/.
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HEKOTOFHE ACEEKTU CDHHTHIT'AMH MHOKAP^A
C nOMOUlbD 20ITt y BOJILHHX HBC C

COHETAHHHMH SABOJEBAHMffllH COCyflOB

F. A. Memos* A. H. MaTseesa* H, H. Bomtosa

(HHCTHTyr cepAeuHO-cocyAHCTofl xifpyprHH 
hm. A, H. Baicyxesa AMH CCGP)

B HCCX mm. A. H. BaKyjiesa AMH CCGP npnMeHaeTca b

TeneHMe 5 xeT rjui jyiarHocTMKH "micrax* $opM HmeifiroecKO#
60Z83HM CepTOa (HBC) M OIjeHKH 3$$eKTHBH0CTH onep&T*BHoro 
zeneHHH no pa3pad0TaHH0R oparKHajibHoR MeTOAHKe (F. A. Mazos,
0. F. OdzoBanKeifl). Ilpn 3T0M MeTOAHKa BBeAeHMR paAHO$apnnpe- 

, napaTa (P@H) He OTZHnaeTca ot odbnmo npHMeHaeMoR: b yczoBHax 
BezoaproMeTpHtiecKoH MHorocTynennaToR narpyaKH npH noHBJieHMH 
3zeKTpoKapflAorpa$HxiecKHX hzh cydBeKTHBHHx npn3HaK0B raneMHH 
MHOKapAa BHyTpHBeHHO bboahtch pacTBop xzopHAa b
KOJiHtiecTse 7,4 mBk h Harpy3Ka npoAoaxaeTca eqe 45-60 c. ' 
ilocjie oToro nepes 5-10 mmh naqneHT odczejiyeTca c noMombD 
raMMa-KSMepH " 0ACO fi/uqUQ** " c yHHBepC8ZbHHM KOJUIHMaTOpOM 
AJifl HM3KHX aHeprnft b 3 npoeicqHHx: nepeAHeR npaMoR (nil), zesoR 
nepeAHeR kocoR (JHTK) 45° h zeaoR doxoBoR (JIB) 90°. B kshaoR 
npoexi^MM HadwpaeTCfl 300000-400000 MMn Ha see noze bhashkh 
AeTeKTopa raMMa—K8M6pu Ha MaTpHi^y KOMnbDTepa 128x128. IIobtop- 
Hoe HcczeAOBaHHe iipoboahtch napes 3 n.

Ana KOznnecTBeHHoro pacueTa noxaaaTezeR (yne?a norzomerota 
Pffil tkbhhmh* KozMnecTBa bboakmopo npenapaTa) onpeAezaeTca 
$oh b odzacTM apeAOCTeHHa c noczeAynqHM ero bitch TanneM na 
aKTHBHOCTH MMOKapA&. OnpeAezaDTca cze^ymqHe noifaaatexM: otho- 
menne MHoxapAa (M) k $OHy ($) s 5 cerMeHTax KajKAoR~npoeKLpiH 
(15 cersfeHTOs) n HHzexc naxonzeHHa t (HHTc) no $opwyze:

HHTc = OHTc : - r
M/$c

OHTc - oTHOCHTezbHoe HaxonzeHMe Tazzhh b cerweHTe, BhWHczaeMoe 
no OTHomeHMD ypOBHa paAHoaxTHBHOCth xaxAoro cerMeHTa k 
MaKCMMaZbHOR aKTHBHOCTH, npHHHTOR 3B 100%;
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M/$c - OTHomeHHe pa^HoaKTHBHOCTM xaxAoro cerweHTa MMonap^a 
K $OHy.

SnaweHMH BumeyKasaHHux HH&eKCOB, nojiyneHHtie 0. F. Odno- 
BayxoR b HopMe, 6ujih HAeHTHtmu ajlh bcbx HayqaeMNx npoexqnR 
c HeKOTopuMH KOJie6aHMHMH no cerMeHTaM. Ilpn otom MHTc oxasajica 
dOJiee HH$OpMaTHBHHM, XI6M OHTc M M/@. 06inaa tiyBCTBHTejIbHOCTb 
h cneitM^HiiHocTb cyHHTnrpa$MH MMOKapAa b AHarnocTHite nopa^eHHH 
KOpOHapHhDC apTepHft (CT6H03 II CTOneHH H Bhffiie) COCTaBMJIM, 
C00TB6TCTBeHH0 84 M 91%.

' HoAodHaa xapaKTepwcTHKa MeTo^a noasojiHJia hbm npHMeHHTb m 
nocTapaTbca buhbktb ero bo3mojkhocth npn Apyrwc npoHBJieHHax 
HBC, a HM6HH0 b co^eTSHHH c 3a6ojieBaHMHMH Apyrnx cocyAOB.

4se rpynnH, KOTopue hslmh 6mjim odcjieAOBaHbi b jiadopaTopHH, 
AHaMeTpajibHO npOTHBonojioxHbie no $yHKu,MOHajibHHM bosmojkhocthm 
cepAeqHoR AeflTejibHOCTM.

IlepBaa rpynna - dojibHtie chhapomom Jlepnma, npaKTimecKH 
JIHraeHHHe BO3MOJKH0CTH BUnOJIHHTb "CHOCHyio” $H3MqeCKyi0 Harpy3Ky 
H3-sa THzejioro nopaaceHHH MarncTpaJibHMx apTepuft hhjkhhx KOHeti- 
HOCTeB, APyraa rpynna - dojibmie c "(j^rHKi^HOHajibHO HanpH^eHHHM" 
MHOKapAOM b peayjibTaTe peHOBacKyjinpHoft rxnepTOHHK. Hajitraie 
HBC .y oahhx dojibHbix npoflBJWJiocb KJiMHOTecKH, y APyrux - b ycao- 
bhhx BejioaproMeTpiraecKOit npodn, npoBOAHMoH b OTAeJieHHK 
(pyHKAHOHajibHoft amslthocthkm MHCTHTyTa (sas. npo$. F. F. FeJIbm- 
TeJtH), a y tiacTM dojibnux AHarHOCLptpOBaHO npn Koponaporpa^HH ' 
b OTAeJieHHH peHTrenoxHpyprHnecKHx motoaob nccjieAOBaHHH (aas. 
npo$. D. C. neTpocm).

HapHAy c BumensLaBaHHUMH nonasaTejiaMK mh ncnojibsoB&JiH se- 
jiHtmHy wbijImhbslhhh” Mil H3 MHoxapAa tiepes 3 nocjie nepsoro 
HCCJieACBaHHfl. B HopMe, npn Harpy 3 Ke BejnroHHa "BHMHBaHxa" 
AOBOJIbHO CTadHJIbHa H COCTaBJLH6T__nO._npoeKlA5HM, -COOTBeTCTBeHHO,~
39%^ 40% h 43%, a b ycJiOBHax hokoh - 34%, 35% h 43%. 
3Ham!T6JibHoe CHM»eHwe stopo noK.aaaTejiH, a tom dojiee yBejiHueHKe 
ero (raneMHfl) mopjim cjiyroiTb AonojiHHTejibHHMH npHSHaicaMH 
npoHBJieHHH MBC.
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1

;ap£a Ci^HTHrpa$HH MHOKap^a y doabHHx c cHHflpOMOM JlepHraa
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'HcCJieflOBaHMR y 9THX dOJIbHMX MM BHHyXAeHH 6mjih npOBOjySTb 
B nOKOe, T. K. 60JIbHH6e H6 MOPJIM EMHOJIHATb Harpy3Ky H3-3a
nopaxeHMH MarncTpajibHHX apTepa# hmxhhx KOHeqHOCTeft. Bcero 
odcJie^OBaHO 24 qeJioseKa (cpeAHxR sospacT 54+2,5 ro^a). 12 H3 
hhx dhuia BMnojiHena KopoHaporpaJua, noATBepAMBmaa y 10 doabmcc 
Ha-w-ine MHoacecTseHHoro nopaateHHa KoponapHux apTepnft, b oahom 
cjiyqae KopoHaprae apTepwn tituiH HHTaKTHM, b apyrow MHoatecTBemo 
H3BHTU. 12 ocTajibHMM (5oJibHMM KOpOHaporpa^HH He dujia BbmojiHeHa 
M3-sa MeHbMHX npoaBJieHuft HEC h HeodxoAHMOCTH nepBOoqepeAHoft 
onepaijHH Ha MarncTpajibHHx apTepxax.

SHaqeHHH HHTc y doabHHX c KopoHaporpatJueft m des nee naxo- 
^Hjwcb b npeAejiax ot 100% ao 120%, npaKTiroecKH He OTjmqaacb 
b Asyx rpynnax (cooTBeTCTBemio 112+6 h 114+8%), t. e, HaKOimeHHe 
P4tl 6mjio He TOJibKO He cHraceHO, ho HecKoabKO npeBumajio Hopwy b 
noKoe. Hbm npeACTaBjiaeTca, trro oto aBJiaeTca cJieACTBHeM 
XpOHHqeCKOft rMHOKCHH, KOTOpaa IipHBOAHT K HOKOTOpOMy yBBJIHqeHHK) 
nep^ysHH. Hto me KacaeTca "BUMMsaHHa", to pesyjibTaTH b 3Thx 
rpynnax pe3K0 paaHHJWCb (Tada. I).

* • TadjiHija I

ejibm-
|-$HH ' 
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•z se- 
n0

BHHO ,~

HqeHWe

Hhcjio HadJDOAeHH# c pasjraqHMM xapaKTepoM "BMMMsaHHa" 
no npoenuHRM y dojibHbix c

!

JlpoeicmiM rain ' :ZH 45° JEn 90° CpeAHee Bcero 
rv %

KopoHapo- • 
rpa$HH + - + - + - + -

-Hcpwa _
CHMX6H0

2 2
2 3

_ %
5 9 7 8

2------ 7"
14 20

9 12,5
34 47,2

iloBizineHO 4 3 6 - 2 — 12 3 15 20,6
He bmboaht-
c n 4 4 I 2 3 - 8 6 14 19,5

1
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IIpHBe&eHHhie .naHHtie cBMAeTejibCTsyioT o tom, ^to b dojibuiMH- 
ctb6 cjiyiiaeB (77,5) y dojibriux cmhrpomom Jlepnma b coiieTaHMM [
c MBC HapyiueHO "BHMUBaHHe" . OdpaqaeT Ha cedn BHMMaHHe J
3HamiT6JibHbift ripoqeHT cjiywaes c noBbcnenneM (20,8%) h c j
OTcyTCTBHeM "*MiHBaHHfln (19,4%), npw stom noBbnueHHe HaKomieHHE! 
PSII dbuio b 4 paaa dojibine b rpynne odcjieAOBaHHHX nopoHapo- I 
rpa$HxiecKH. I

CjieflyeT o«H6TXTb, xito He bo scex cjiytianx naTOJiorwiecKH 
H3MeH6HHHe cerMeHTH coBna^ajiH npn paajmtiHHX Hccjiej^OBaHHHX* 

Il03T0My HHTepeCHO OqeHHTb XIHCJIO CerMeHTOB BHHBJieHHbEX T6M 
HJIM flpyrHM M6T0A0M HJIH HX COtieTaHHOM (TadJI. 2).

TadJinpa 2

HhCJIO H3M6HeHHUX CerM6HT0B, BHHBJI6HHHX paSJIHTIHHMH 
MBTO&aMM y dOJIbHMX CMHflpOMOM JlepHma B COtieTBHHH

c MEG k odmeMy tnicxy cerMeHTOB

MeTOfljj : KT . 3KT KT+3KT CuHHTHroe^bHH MHOKapua
; : HHTc V&muBaHHe HHTc+feuMNBaitf

Hhcjio
cerMeH
TOB 7,4 ±1,4 4,2+0,7 10,0+1,1 4,3+1,04 11,7+0,9 12,2+0,9
% OT Od-
mero 
xracjia 
(15) cer-; 
M6HT0B 49,3 28,0 66,6 28,7 , 78,0 81,3

AHajicrHUHue CHHHTHrpa6>MuecKne noKaaareJiM 6hjim BWHBJieHw v 12 
dojibHbix c npHSHanaMH MBC, KOTopuM dbuia npose^eHa KT.

Ha nepBH# Barjum npe^ctbb Jinetch, WTO Hawdoaee MH^opMaTMBHUM 
noKEUBaTejieM HBJineTCH "BUMWBaHHe". B to me speMH Tanofl noKasareJib, 
nan HHTc, nan BnpoxieM, m npn3HaKH 3KF, hmbiot HaMMeHbWH# npoqeHT 
coBna^eHHH. Tpy^HocTH b MHTepnpeTallin j^anHux mokho odtacHHTb 
pSL3JIMyHHMH IIpMtlHHaMlt, B IiepByiO owepe^b, HCCJie£OBaHHeM dOJIbHMX B
noKoe, Kor.ua yyscTSHTejibHOCTb h 3KT n cm*HT%rpa$MM He oveHb BeJiHKS

HOPV^J

cer ?/•=

M»'0K3 

neCKH 
nop 83

CT6HC 

M.bl E h 

Hadju:

Me to;

hshh:

np a

x 3t-1 ~
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Tbk, no ABHHbiM hflQMit- h AP« /I979 r./, KomxocTBO 
HopMBJIbHblX CipiHTMrpaMM B H0K06 M05K6T ^OCTMPBTb 47%.

BeaycjiOBHO, cpaBHMTb Aanrae ci^MHTxrpa^MM a^h pasJiHtiHMx 
C0PM6HTOB MOJKHO IipH COnOCTBBJieHMH MX C OdJIBCTHMH nopeUKeHMfi
MiionapAa, bhhbjiohhhmh c noMombio KT, xoth BHHBJieHHe naTOJiorM- 
liecKMX cerweHTOB b aaBMCHMOCTH ot xapaKTepa m mbctb pacnojiozeHHH 
nopswteHHoro yxacTKa npx btom Taiace HBjineTCH HecKOJibKO ycjiOBHHM.

OnpeAejiHB hmcjio cerweHTOB, KOTopue AOJDKHH CHadataTbCH 
CT6H03Hp0BaHHUMH BpTepHflMM (CT6H03 70%) MJIH OKKJDOSMpOBaHHUMM,
Mbl BHHBHJIM (TadjI. 3) , tJTO HaHMeHbfflM^ npOl^OHT C0BnaA6HHH
HadJiioAaeTca no AaHHUM 3KT m MHTc.

TadjiMqa 3

CoBnaAeHHe c a^hbimm xopoHaporpagMM (%) p&HKbDt 
3KT m cqMHTMrpa$MH c *^*Tt y 12 doJibHbix 
CMHAPOMOM Jlepnma h MEG

!Tc+6uMbreaH5i

2,2+0,9

Mbtoau KT : 3KT CllHHTHPDSUiJHH MHOKBOAB
MHTc ”BbiMbiBaHHew MHTc + "BbMNBaHMe"

% 100 • 41 51 68 88

81,3

3hu y 12

'BTMBHMM 
xaaaTejib, 

poueHT 
HHTb 

•TlbHHX B 
pHb B6JIHKS-

B to me BpeMH n BUMUBaHxew m ocodeHHO coxeTaHMe ero c .
^AaBaJIM AOBOJIbHO BhICOKHM npOUGHT BHHBJIGHHH H3M6- 
H6HHHX CerMeHTOB.

B CBH3M C 3TMM MH C^MTaeM, WTO MCn0JIb30B3HMe 3TMX napaMOTpOB 
npx nBhiH>'?SAeHHOM” noKoe neceT aoctbtomho BwcoKyio KJiMHMwecKyio 
HH^c-pMarMK), a MeTOAHyecKMe paapadoTKM b a tom HanpasjieHMM 
5ac.T,\TUlBaK)T HeC0MH6HH0r0 BHHMBHMH.
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Ci^iHTHrpa$MH MHOKap.ua y dojibHux BaaopenajibHOit
rnnepTOHMeft (BPD b cowTaHHM c MBC h dea nee

3Ta rpynna dojibHHX (29 TiexoBeK) npe&cTaBJiaeT cobcom 
HHyio KJiHHH^ecKyio $opMy, saKJDoqaDmyiocH, xaK HdBecTHO, b hbhhx 
npoHBJieHHHX THnepTpo$HH MHOKapj^a h, cooTBeTCTBeHHO, na onpe- 
AexeHHbix a Tan ax, Bupa^ajonyiocR b rnnep$yHKi^HH MHOKapA& h 
KoponapHoro KpoBOodpameHHR.

y 19 dojibHHX BPr (18 MyacxiMH h I zeHiqHHa) dnjia BHRBJieHa 
KJIHHHXI6CK6LR KapTHHa BHpfiUKeHHOtt MBC. OhH HM6JIH HH3Ky» TOJiepaHT- 
HOCTb k $H3H^ecKoft Harpy3Ke (b cpe^neM 50 BaTT), KOTopan' 
npeKpamajiacb, rjiasHHM odpasoM, H3-aa KpHTHtiedKoro no^eMa 
apTepnaJibHoro ^aBJieHHR, cocTaBJiRiomero ao HarpyaKH b cpe^HeM 
185+8,8/116+5,9 mm pt..ct. Hpn otom Ha 3KT He BcerAa BOSHHKajiH 
BbipajKeHHue npnsHaKH HapymeHHR KoponapHoro Kposoodpa^eHHR.

yy 10 dOJIbHUX (4 MyaWHH H 6 meH^HH) C "tlHCTOti" $OpMOft BPF 
HadjTOAaJiacb aHajiorHxmaR KapTHHa. CpeAHHe noKaaaTejin Afl b 3TO% 
rpynne cocTaBJiRJin 202+8,2/124+7,5 mm pT. ct. Ho BoapacTy 3th 
rpynnw He OTJiHuajmcb APyp ot APyra (45,4+2 h 44,1+3 roA&,
COOTBeTCTBeHHO). '

IIpoBOAH anajms cpeAHHx a&hhhx no BceM 3 npoeKujHRM, mh bhrbh- 
JIH pa^BJIHXfflbie B6JIHHHHH, xapaKTepH3yK)IE[He, K8K H8M npeACTaBJIROTCR, 
CT8AMH paaBHTHR PHnepTOHHqeCKOR 60JI63HH H npORBJieHHR MBC 
(TadJi. 4),

iadjiHi;a 4

PacnpeAejieHne doJibHKx b sasHCHMocTH ot xapaKTepa
HaKOnJieHHR B MHOKapAO H A-HHTeJIbHOCTH

aadojieBaHHR

liOKaaaTejiH naKonjieHne
Ppynna^^^^ CHHxeHHoe "Ho DMSJIbHOe" IloBbzraeHHoe 

TV % tqa TV % rQA TL % ■ roA 

BPF ( rv= 10) I 8 II 3 25 II 8 67 18
BPr + MBC (n=I9) 3 18 16+10 8 47 15+7 6 35 11+4

bpp+Mi

BPP
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MCXOAH M3 3THX ^BHHUX, M07KH0 npe^nOJIOJKMTb, HTO BJ1X'/ 
CKaaajiocb hb tmcjie cjiytiaee co CHMJKeHHUM h tbk HaabmaeMbLv.
MajibHbM HaKoiuienneM. Mx npoqeHT. cocTasmi y dojibHbix BPr+RP' 
flpyrMMH CJIOB3MH, y HMX OTCyTCTBOBBJIM IipORBJieHMfl rHnep^yHKLtnn
MMOKap^a* B to me BpeMH iihcjio dojibHux c noBHweHHbiM Hanonj7. 
dtino notiTM b 2 paaa dojibwe b rpynne dojibHbix c "wwcToB"
BPr. . . • ^

B cpeAHeM no rpynnaw 3HaiieHHH tbkhx noKaaaTejien, nan iv , 
MHTc, dHJIH dJIM3KH M COCTBBHJIH HO 0TH0ID8HHK) K H0pM6 COOTBGT- 
CTB6HH0 132% h 137% j^JiH nepsoA rpynnu m dbuin b 1,22 h 1,3 ; . 
MOHbrae .HJiH dojibHbix c HajiHxineM MEG (109% m 105%). 3to cHwaeHH
HBKOnjieHHH MDJKHO Od'bHCHHTb n^OnOJIHHT6JIbHHM w BJIHHHH6M Ha
MHOKapft MBC.

TCJieayeT oTMeTHTb, wto noBumeHHoe HaxonjieHHe (133%)
HadJim&aJiocb y dojibHbix c M6Hbme$t npoftOJUKHTeJibHOCTbio MBC.

9 dojibHHM c BPr+HBC dbuia npoBe^ena KT. Rpn a tom OKaaajioi^, 
tiTO y 3 dojibHbix KopoHapHHe apTepnn dbuin npaKTH^ie ckh HHTaKTHbi ,, 
xoth no ApyruM nonasaTejiRM dbuin bhabjibhu MaweHeHHwe cerweHTL 
MHOKap.ua.

OcOdeHHOCTbK) 9THX HadjUOfteHHK HBHJIOCb H6 TOJIbKO TO, qTO 
ci^HHTHrpa$HqecKHe npHSHaKH BbiHBJiHJiH ^ocTaTOHHO donbuioe 
KOjiHTiecTBO cerMeHTOB c HapyraeHHbiM "BHMbiBaHMeM", ho h to,
XITO 3TH npHSHaKH yCTBHOBJieHbl B AOCTBTOqHO dOJIblUOM KOJIMHOCTBe
b rpynne dojibHbix, He CTpa^aronpix MBC (Tadji. 5).

TadJimja 5

HhCJIO HSMeHeHHHX cerMeHTOB, BHHBJieHHHX paSJIHXlHblMH 
weTo^aMH y dojibHux BPP+MBC h BPP (k odt^eMy uncjiy 

__________ ...I51_cerMeHTOB)........... ................. _.............. .. ..

\ IIoKa3a- 1
T6JM 1

Ppyiina^x^

KT anr K^Krl JIaHHbie c
■ TlHTc"l

:iiHHTHrpadbMM
DHMbIBaHHe :VltlTC+BHMblBaHMe

cerM 6,3 6.31+0,68 10,3 5,15+0,94 10,47+1,31 11,21+1,14
BPP+HBG % 42 42 69 34 * 68 75

n 9 19 9 19 19 19
cerM — 4,5+1,16 — 3,20+1,05 7,80+1,22 10,11+0,94

BPr % 30 — 21 52 67
n - 10 - |io 10 10

f
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iIoao6HU6 A&HHbie CBl^eTeJIbCTByiOT, no—BH^HMOMy, O TOM, 
hto y dojibHbix BPF b vcjiobhhx rnnep&yHKUHH Morjin dbiTb He BUfiBjieHH 
nona>:eHHye KopoHapHbie ap?epHH, a c #pyro% ctodohh, uto dojiee 
pepoHTHc, nv.eet vecTo nopameHwe caMoro MuoxapAa, Bupa^ajoineecn 
3 paaBH'i rnnepTro^HM, npMBOAH^efi k HanymeHnio KJieTOHHO# 
cTpyKTypbi H HapyuieHHK) weTadojiMBMa, KOTopue MoryT npnsoAHTb k 
paasMTHK) KapAnocKJiepoaa, iito dbtJio AOKasano $yHAaMeHTanbheimh • 
HccjieAOBaHMHMH S. 3. Meepcona h AP» aBTopaMM.

Hto xacaeTCH "BbiMbiBaHnn" PSH, to hbcmotph na 6jih30ctb 
nojiyHSHHbix A^HHbix vejKAy rpynnawn, pasjiHtiHfi b 3HaneHMHX 3Toro 
noKaaaTejifl 6bunt HeoA’HHaKOBb!. Tan, KOJinnecTBO npoenuMM c 
HopvajibHLiM nBbiMbiBaHneM” dbiJio Bbnue b rpynne dojibHbix BPF b 
1,5 pasa, a c noBbnueHHbiM HaKonjieHnew, cBHAeTejibCTByiomHM o 
HajiHm-iM MGieMvni, HaodopoT, dbuio b 6 pas dojibme b rpynne 
BPF+HBC. B 3TOM jse rpynne qncjio npoeKq,H%, b KOTOpbix npaKTMiiecKH 
He 6hjio ^BbiMbiBaKHR”, AOCTHra.no 25,5% m jihiub 8,3% HadjnoAajiocb 
b rpynne BPF. .

TaKHM odpaaoM, 3th A&HHbie cBHAeTejibCTByioT o cyiyecTBeHHOM 
paajiHHHH xapaKTepa HensMeHHoro h Hapyrnennoro wBHMbiBaHHH” y 
mccjieAyeMbix rpynn dojibHbix.

B 3 cjiynanx npn HHTaKTHux KoponapHEix apTepnnx bosmojkho 
HMeJia Mecto OTHOCHTejibHan KOpOHapnan HeAocTaTOUHocTb, t. k. y 
dojibHbix EbIHBJIHJIMCb 3KF~npM3HaKH 9 HO CpaBH6HHK) C KOTOpUMH 
AOCTaTOHHO BHCOKyX) ^iyBCTBHTeJlbHOCTb A&BaJIH TBKH6 CLpiHTHrpa^H- 
uecKne nonaaaTejiH, Kan "BWMMBaHHe" h coHeTanne ero c A&HHHMH 
HHTc (cooTBeTCTE^HHO 57% h 71% cerMeHTOB). Hto me K&caeTcn
HBKOnJieHHH P$n, TO HO A&HHbIM HHTc OHO JIHUIb b 28% cjiy^aes________
BbiHBHJio HapyiueHHe nep^yann no cerMeHTaM. lIo-BHAHMOMy, sto 
He cjiyqaftno, t. k. HccJieAOBaHHH nposoAHJiHCb npn HajinyHH 
BwpajKeHHOH rnnepTpo$HH h rnneptfjyHKUHH MkOKapAa.

AHajiorHtwaR napTMHa HadjcoAa.Jiacb h y 6 APyrnx dojibHbix c 
BbJHBJieHHbiM nopaKSHHew KopoHapHoro pycjia. ripw 3tom odpanjaeT • 

ria cedn BHHMaHne hmskhH npoireHT coBnaAeHHH 3KF-npH3HaKOB 
(30%). '

Tbkhm odpaaoM, npoaeAeHHbie HCCJieAoeaHHH y 2 pasjiHUHbix 
rpynn dojibHbix npoTMBonojiomHbix He TOJibKO no CBoeMy oduieMy 
xjiHHHiiecKOMy CTaTycy (odqnR aTepocmiepos y dojibHbix chhapomom 
Jlepuma h BbipaxeHHbdt rnnepTOHMyecKHtt chhapom y dojibHbix BPF),
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HO H pa3JIHUH0My COCTOHHHW (fcyHKipiOHHpOBaHHH MHOKap&a, BbWBH.m 
wto odbiwHHfi cnoco6 MdyweHHH cijMHTHrp&MM He Bcer#a &aeT 
BHCOKH# npoueHT BHHBJiHeMOCTH HBC. 0&H&KO oqeHKa Tan HaabiBaouo: t 
nBWMHBSLHHfl" 3HaWHTe Jib HO HOBUinaeT B03M0&H0CTM pa^HOHyKJIH^HOPO 
M6TO&a.

Mu CHHTaeM, WTO b 3 tom Borrpoce He Bee en;e HBJineTCfi hchhk , 
T. K. KJIHpeHC P$II M3 MHOKap.ua AOCTaTOWHO CJIOmeH H B03M0/KH0 
cneLCH$HweH y pasjiHWHHX rpynn dojibHbix (HarrpnMep, npnodpeTeH- 
Hbie h Bpoji^eHHue nopoKH cepjma, dojibHue c HapyiueHHHMM puTMa 
h t. n.). IlooTOMy ^ajibHeitmas paspadoTKa BToro sonpoca nepe- 
CneKTHBHa M M07K6T 3HaWHT6JIbH0 IlOBblCHTb WyBCTBHTejIbHOCTb 
CI^HHTHrpa4>HM, OCOdeHHO npH BbWBJieHMM KOpOHaporeHHOrO M 
HeKopoHaporeHHoro npoHBJieHHH HBC.

CKM

i.M
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HEKOTOPHE ACHEKIU IFlIMEHEHHfl CUHHTHrPA©M MHOKAPflA
b noKOE c- noMoupi 20% y bojibhux c mypoMOM jiepmua

B COHETAHMH C MlUEtvIMHECKOH EOJIE3HLB CEP®A (HBC)

T. A. Mbjiob, H. H. BowKOsa

(MHCTMTyT cep&eMHO-cocyRWCToB xHpypPMH mm. '
A. H. BaKyjiesa AMH CCCP)

B jiMTepaType HMeeTCH mhopo ^annbix o bhcokoR uacTOTe pas- 
bhtmh HBC y doJibHbix c nepH<|>epHiiecKHM aTepocKJiepoaoM. B odsope 
jiMTepaTypu, no&roTOBJieHHOM C. A. ^OKyqaeBOii, npHBO^HTCH 
^annue paaJinyHbix asTopos o tom, tito 25-42% dojibHbix odJiHTe- 
piipyiomMiM aTepocKJiepoaoM CTpa^aioT HBC. K iiMoay Taniix dojibHbix 
OTHOCHTCH naUMeHTbl C CHHjapOMOM JlepMWa, OCOdeHHO C BbipaxeHHHM 
ero npoHBJi©HH6M • Ilpn onepaTTiBHOM jichokhm ochobhopo aadojie-
BaHHH y 9TMX dOJIbHbIX HOpe^KO B03HHKaK)T OCJIOMCHeHHfl CO CTOpOHU 
MMOKap&a, tlTO npHBO&HT K paaBMTHK) OCTpoR HID6MHM, HH$apKTOB 
w Hepe^KO k jieTajibHOMy MCX0,ny /4/. IIooTOMy BbmBJieHwe HBC y 
a tux dojibHbix Ha ^annoM 9Tane paasHTHH cepAe^HO-cocyAHCTOit 
xwpyprMH HBJineTCH BaanoR KJiHHHtiecKoR sa^aneR. Qhhhm H3 
M6TO&OB, nOSBOJimomUX BbIHBHTb npOHBJieHHe HBC, HBJIHeTCH 
cijMHTMrpa$Ma MHOKap.ua c t. MeTOftmiecKwe npneMH npoBe&eHHH 
wccjie^oBaHHH h odpadoTKM ^.a.HHbix npeACTaBJieHH b npe&H#yqeM 
coodu'eHHH T. A. MajioBa m A. H. MaTBeesoR, onydJiHKOBaHHOM b. 
HacTOHi^eM cdopHMKe. 1

Tpy^HocTbio npoBe^enwH ci^wHTMPpa^MuecKMX wccjie^OBaHwR c
t y dojibHbix C CMH^pOMOM Jlepwuia HBJIHeTCH H6B03M0}KH0CTb 

BbinojiHeHMH hmm a^eKBaraoR BeaooproMeTpHtiecKO# nappy3km M3-sa 
oduiMpnoro nopaHceHMH cocy&OB hmjkhmx KOHeynocTeR. Bse&eHMe

'M6AMKaMeHT03HbIX Harpy 3 OK, HanpMMep, C J^MnMpaMHAOJlOM, Taxae

CBflaaHO c onpeAejieHHbiMM Tpy^HOCTHMM, t. k. nopaaeHwe Marn- 
cTpajibHbix cocy&OB hhkhhx KonewHocTe# %iacTo coyeTaeTcn c 
nopaaemieM npyrwx cocy^OB, aopTH m ee BeTseR, b ocodeHHOCTM 
cocy^OB, KpobochadjKaiomwx pojiobhoR mosp (dpaxHOLte$ajibHbiR 
OT&eJl). A, KaK M3B6CTH0, ftMnHp&MH^OJI BHSMBaeT M3M6HeHMe 
He TOJIbKO KOpOHapHOPO, HO M M03P0B0P0 KpOBOTOKa, TITO M0&6T 
npMBO^MTb K OCJlOaHe HMHM, H6 CB0RCTB6HHHM HeHHB6L3MBH0My 
MeTo^y, KaKOBhiM HBJineTCH ci^mhtmrpa(|)MH MMOKap&a. .
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Bee xe mu penman ncnoabsoBaTb nceae^OBaunR b ycaoBn;ix 
noKOH y 3T0ft KaTeropnn doabnux c* THxeabiM nopaxenneM Marncr 
paabHux apTepnfi m BupaxeHHHMH KaHHiniecKHMH npoHBaehhkmh MBC 
y doabinnHCTBa doabHHX onpe^eanaacb H B cTa^na cttHAPOMa JlepHUio..

Bcero odcae&OBaHO 24 tieaoBexa (cpe#H%# BospacT 54+2,5 r 
12 ns KOTopux duaa npose&eHa KopoHaporpa^HH (KT), no&TBepRKL 
man y 10 nopaxenne KopoHapnux apTepnR. Y 2 doabHUX KopoHapnix 
apTepnn dbian HHTaKTHbi, npnneM y o&noro‘nMean H3B%TO# xapaKT,

KoHTpoabHyro rpynny cocTasnan 13 sAoposbix anq b Boapao c 
35-40 ae?,

PesyabTaTu ernx HccaeAOBSHHfi npe^CTaBaenu Ha pnc. I. Ka 
bhaho, KoaedaHHH HH^enca HaKonaeroin TexHeljmh (MHTc) , H3Mepe.iv- 
Hue no 15 cerMeHTaM, &ocTHra% 30%, nro HeodxoAHwo duao you're 
BaTb npH odpadorae noayneHHbix AaHHbrx rjifl xaxAoro cerMeHTa. v 
"BuMHBaHMe^ b Hopne Koaedaaocb ot 35 43% ot wcxo&Ho#
BeannHHu h npunnaocb Kami aa nop^y, no OTHomeHmo k xoTopon 
paccnHTHBaaxcb noayneHHue peayabT-aTbi.

PesyabTara Hccae^oBaHHH nonasaan, n-ro Hanonaemie b

doabmHHCTBe cay^aes no noKaaaTeaio MHTc b nccaeAyeMux cerMeni’ax 
duao noBbimeHo (51%) no cpaBHeHHio c HopMott (?ada. 1).

. Tadanqa I

PacnpeAeaenne cerweHTOB (b %) y doabnux chha^omom
Jlepnma c MBC (ti=360) no Beaimnne HaKonaenna 

no OTHomeHHio k fV

I

HaKonaeHne ^ir£t HoxaeaTeab, %
IIoBLaieHHoe

CBbnne 160% 2,5
AO 160% 13,3 51
AO 140% ' • 17,2
AO 120% 18,0

Hopwa 20,6 20,6
CHMxeHHoe

AO 80% 11,7
AO 60% II,I
AO 40% 4,2 28,4
40% 1,4

Htopo: 100
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P%c. I PeayjiLTaTH KccaeaoaaHHH KOHTp(m>Hott rpynrai

II is M IS C

I 2 3 «• S 4 T • 9 10 II 12 IS Ik |f t

CHHflPOH AEEHtM ♦ KSC
& f 3-S. tOA, CTM.UM*. i 6
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KOfOMamwot- »«wi-«i»nt“■■ "I wm n l %M mct. lect r*M 04- 'ini iM»n «t > ir%

DM * mi « ewe. wuiorn

Phc. 2 PesjJiLTaTH iccze^OBaHER dojsiHoro 3-bb v6Q_jte t*__

C <£HGS6CxB6HHHME nOpaXoHSHMH KupufiapfiHZ CGCyAoB.

<
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B 20% cJiytiaes oho 6hjio HOpMauibHHM, m muib b 26,4% dnjio 
CHumeHO. HpnqeM, ecjin OTHATb ot otopo uhcjib npotjeHT cHWxeHMR ,uo 
80, KOTopuft no ABHHhiM JiMTepaTypn He HBJmeTCH noKaaaTejieM npo- 
HBJieHHH HBC /2/, to xihcjio cerweHTOB c abhhm CHMxeHHeM Haxon- 
JI6HHA COCTBBHJIO 16,7%.

B KOpOTKOM COOdmeHHH TpyflHO AaTb OdTsHCHeHMe 9T0MV HBJ16HHK), 
KOTopoe b JiHTeparype mm He BCTpeTmin. BoawoxHoR npimHHuR mox^t 
ABJIATbCA H3M6HeHMe MeTadOJIH3MB MHOKapfla, H, B qaCTHOCTH, HBpj- 
meHxe JinnH^noro odMeHa KJieToqHbix MeMdpaH, npHBOfLaqax k Hapyme- 
hhx) flymapiH ATS-bshoR chctomm, co3,naHHio noBbiweHHoro co^epxaHHH 
hohob Ca**, KOTopue b cbok) oqepe,nb nopaxaioT nacrb (|yHKUHOHHpyK)- 
mux mhtoxohaphR /?/. 3thm He orpaHHtiHBaeTCH, KoneyHO, MexarotsM 
HapymeHHH BHyTpHKJieTonHoro .MeTadoJiHSMa MHoxapua, ho oth 
yCJlOBHH, B03M0JKH0, npMBO^AT K THnOKCHH HffleMH3Mp0BaHH0r0 
MHOKap^a, Tpedyiomero noBMineHHoro ypoBHH nep$y3HH. TnnviqHHM npn- 
MepoM HaKoruieHHH abjiatotca ^aHHMe dojibHoro 3-bb, 60 jist

C MHOmeCTBeHHMMH nopajKOHMAMM KOpOHapHMX COCy^OB. KaK BH^HO M3 
pHC. 2, MHTc H63HaxOITeJIbHO CHHX6H B O^HOM CerMGHTe (6), B 4 - 
C00TB6TCTBy6T H0pM6, a B 10 IipeBbEiaeT 66. IlpH 3T0M npeBHm6HH6 COC- 
T&B^fleT b cpe#HeM 9%. Odpaqae? Ha ceda BHHMaHMe b stom cjiynae
HeCKOJIbKO H3M6H6HH06 BMMMBELHH6, K0T0p06 B JIBK npOeKIpiM COCTaB- 
JIA6T 1/3 OT HOpMH.

IIoAodHMit xapaKTep BUMusaHHa flOCTaTOHHO pejyco BCTpeqaeTca,
UTO aaCTBBHaO Hac OdpaTHTb ocodoe BHHMaHHe Ha 9T0T CUHHTHrpa^lH- 
qeCKMft nOKaaaTeab. Y dOJIbniHHCTBa tfoJIbHHX OHO dbUIO 3HaqHT6abHO 
H3M6HGH0, O q6M CBM^eTeJIbCTByiOT PfiHHUe, npHBe^6HHM6 B TadJI. 2.

Tax, B 18,8% cerMeHTOB qepes 3 w oho dbuio noEMraeno, hto 
no odmHM npe^cTaBJieHHaM aBJiaeTca npoaBJieHHeM wneMHH. B 19,5% .
cerM6HT.0B—QHQ__BO„adme_iie HadJuoAaJiocb .- I/I jiniiib B-4&, 2% -ce rwen TOB 
oTMewajiacb tb ham wHaa cTeneHb bmmmbbhhr. nprnieM cHuxeHHaa 
BejiMxiMHa ero, no naiuHM npeflCTaBJieHHAM (ro 60% ot hopmu) , dnjia 
BHaBJiena b doJiboiHHCTBe othx cerMeHTOB (37,6%). M tojibko b 
15,5% cerMeHTOB BMMUBaHne cooTBeTCTBoeaJio HopMe.

STOMy noKaaaTejno ("BHMHBaHHio") nocJie.n.Hee Bpena accjieAOBa- 
T6JIH CTajIH npH^aBBTb 3HaqeHH6 B IjeJLHX nOBHmeHHR yiarHOCTHKM '
HBC /3, 5, 6/. .

MexaHH3M 9Toro npoqecca j^ocTaTotino cjioxen a MaJion3yneH, ho 
npaxTHwecKHe aaHHue cBH^eTeabCTByioT o ^ocTaTonHO bucokqR 

. qyBCTBHTeabHOCTH 9T0F0 nOKaSBTeAA. ri09T0My, BepOATHO, He CJiyqaRHO
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TadJini^a 2

Pacnpe&ejieHwe cerweHTOB (b %) y dojibnux chhapomom JlepMiiia 
C HBC (-tv=360) B aaBHCHMOCTM OT HaKOnJieHMH HJIM BMMblBaHHH

t qepea 3 u

Hanon^eHMe, % IIoKasaTeJib, %
HaicoruieHHe (ot Mcxo^a)

AO +160 3,0
AO +140 5,0 18,8
AO +120 10,8 '

_ OTCyTCTBHe "BbMHBaHHfl" 19,5

Hajintme nBHMHBaHHHn (no o THOIIieHHK) K A/ ) .
AO -20 3,9
AO -40 17,5
AO -60 16,1 46,2
AO -80 8,6

Hopwa 15,5
Mtopo: 100

Tadjim^a 3

4HCJIO nH3MeHeHHUXn CerMeHTOB, BHHBJieHHHX paaJIMXlHtiMM 
MCTO^aMM y dOJIbHHX CHHAPOMOM JlepMffla B QOqeTgLHHM c
HSC (hf=I2) k odmeMy yucjiy cerMeHTOB (tu=I5)

Motoau KT : 3KT KT + 3KT1 CuMHTHPpaujHfi *
' ■ : MHTc "Bhmhbb-: MHTc + "Bum h-

r + ■ • Hue" : BaHMe"
i: Hhcjio * 

jerweKTOB 7,4*1,4 4,2+0,7 10,0+1,1 4,3+1,04 11,7+0,9 12,2+0,9

m ( . % ot pdne-
ro uwcjia
cerweHTOE
(n^I5) 49 28 67 29 78 81
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b HamMx MccJie^OBaHMHX npM bhabjishmh nopaxeHHux (K3MeneHHiDc) 
cerweHTOB paanniiHUMH MeTOAnxaMH btot noxaaaTejib bmabuji hx 
nandojibinee tihcjio. ‘

Cjiefiyer oroBOpHTbcn, mto He bo ecex cnytianx HaMeneHHue 
cerMeHTH, BUHBJieHHue pa3jnmHHMH MeTOj^HKaMH, coBna^aioT mempy 
COdoR. yxiHTHBaH, ^TO XOpOHBporpa$HH HBHHeTCH OCHOBHUM 
MeTO^OM BHHBJieHHH IIOpaxeKHH KOpOHBpHHX apT6pnR, MU COnOCTBBl 
c ee .h&hhumh peayjibTBTu, nonyqeHHue .npyrn^H MeTO^HKBMH.
3to conocTBBJieHHe noxaaano, %%TO ecJiH npHHHTb aa 100% uhcjio 
H3M6HeHHUX CerMOHTOB, BbiHBJieHHHX KOpOHBporpB$HHeCKM, TO 
^BHHUe 3KT BUHBJIHJIH HX B 41% CJiyxiaeB, HHfleXC HBKOIUieHHH 
b 51% cjryraeB, h b coseTarot h c BUMUBaraieM qtot npoijeHT 
AOCTHraji 83%.

IlpHMepOM H3M6HeHH0r0 BUMUBSHHH HBJIH10TCH peayJIbTBTU 
6ojibHoro K., 54 hot, chh^om Peprana, cTa^na II B, c oxxjnoaHeR * 
npasoR Mexxe JiyuoqxoBoR bbteh (IMKB) b sepxneR Tpera (pnc. 3) * 

HecMOTpa Ha HecKOJibKo noBumeHHoe HaxoruieHMe pa,uHO<J)apM- 
npenapaTa, b 10 cerMeHTax (c I no 10) npaxTHtiecxH OTcyTCTByeT 
BUMUBBHHe, UTO H6 nOJIHOCTbK) COBHaflaeT C A&HHUMH KOpOHBpO- 
rpa$HH, t. k. B xihcjio cerueHTOB c HapyraeHHUM BUMUBaHHeM 
HOna&BDT yqaCTKH C HOpMaJIbHHM C0CT0HHH6M KOpOHBpHOrO pycjia 
(cerMeHTu I, 4, *5, 9, 10). B to me BpeMH b 3 cerMeHTax 
(II, 12, 13), KpoBOcnadxaiomHxca IMB, Hadjno^aeTca npaKTuqecxM
HOpMaJIbHOe BUMUBBHHe • 3tO, ITO—BHJD.HMONry, od'BHCHHeTCH T6M, qTO 
KopoHaporpa$HH, ^asan npeACTBBJieHxe o coctohhhh KopoHapnoro 
pycjia, He Bcer.ua OTpa&aeT y 3thx dojibHux cocTOHHHe nep^yann 
(HajiHqHe itojiJiaTepajibHoro KpoBOodpaqeHMH, HajiHqne apTepnajibHO- 
B6H03HUX myHTOB, COCTOHHHe M6T£U50JIH3Ma) .

Cae^yeT"OTM6THTb TBKxe, tito ^aHHue~3Iff1nB no hob hb 
KoppeJinposajiH c noxaaaTejiHMH HH^exca HBKonjieHHH £. Tax, 
npn MmeMHH, onpe&eneHHOR no 3KT, oh cocTaBHJi b cpe.njteM 
115%-or HopMu, a b aoHax pydqoBUX HaweHeHwR 98% ot hopmu.
B to BpeMH xax b yqacTxax MmeMHH h pydijOBUX aonax, buhbh6hhux 
cnHHTHrpa$HtiecxH, MHTc cooTseTCTBeHHO pbbhhjich 72 h 44% ot 
hopmu. HecMOTpa Ha TaxHe paajiMtiHH noxaaaTejieR MHTc odqxM

3THX AByX MeTOflOB HBJIHJIOCb OqeHb HH3K06 BUMUBELHHe &JIH
MmeMHH - cooTBeTCTBerao 19 h 22%, a pjm pyduOBUX a oh - 33 h
11% OT HOPMU. IIo-BHAMMOMy, B HOX06 CIJHHTHrpatJlHH y 3T0R
rpynnu dojibHux .naeT donee nonHyjo HH^opMaqHio o coctohhhh 
MHOxap.ua, xieM 3KT.

*

•V?:
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Ill

- 1

Til.

JD nnn (i-it) /iKc-j,vu-

CMHAPOH AEPMuJfl * msc 
li 3k. 5C ait , a** JHw 5 

rmurretwi UN 1W 5 A. 
t&ur»»AU*t‘ A» (*) M 

AC»t»*er*H«’«cre 
nw/t . nnx». @

71

Psic. 5 PesyJiBTaTH sdcaeaoBaHHa doJiLHoro 3., 50 aeT* 
TI A CT8AHH 3a(5b5eBakmh~liepima. ...............

aei,

. ycaoBHue odosHayeHMH k pucyHKaw 1-5;
Ao- HaKonjieHwe (HHTc)
6#- OTHomeniie M/$ (mcxoa) 
i - "BbIMbIBaHHe" 
f - "riaKoruieHMe" (HuieMna)



112

Tan, b oahom mb cjiyyaea npM MHorococy&MCTow nopazeHHH m 
MH$apKTax b aHaMHeae (dojibnoR M-b, 45 jist, HB CTaAHH sadojie- 
BaHMH JfepMnti) (puc. 4) ajieKTpoKapAMorpa^HtiecKM He dbui BbWBJieH 
TpanGMypajibhmK pydeq, b odjiacTM BepxymKW. B to «e speMH, Hapn^y 
c nopa»eHneM apyrMx odjiacTe#, oh OTneTJiHBO BUHBJineTCH no 
noKaaaTejiHiM MHTc, npn otom xapaKTep BbiMbiBaHHH noKasbraaeT 
TOTa Jib Hypo Mine m wo h HajiHune pydi^OBbix aoH.

HecMOTpn Ha npe&BapMTejibHbi% xapaKTep nccjieAOBaHHH npe&- 

CTas.TiHeTCH L^ejiecoodpaaHHM dojibHHM c peoKHMH MSMeHeHHRMH npn 
cuKHTwrpa^MH npoBO^HTb KopoHaporpa$HK) ajih onpe^ejieHMH 
HeoUXOAMMOCTH aopTO-KOpOHapHOFO CiyHTHpOBaHHH (AK11I) . Onepai%MH 
y TaKMx dojibHbrx yjiymuaeT KpoBOCHadmenHe MnonapAa, hto, b 
cbok) onepe^b, npHBO^HT k snatiHTeJibHOMy yjiyiniieHHto noKaaaTejiefi 
CU,VlHTHrpa$HH, OCOdeHHO WBUMHBaHHfln, HTO MbI H HadjDOAajIM - 
yeToepbix dojibHbix, MccJie^OBaHHbix nocjie onepaijHH AMI. Tax, 

y 3., 50 jieT, n A cra^HH aadojiasaHiiH» c oKKJioBKeR npaso# 
KopoHapnoH apTepwK h cyaceroieM 1MB ao 75%, b wcxo^e Hadjuo^ajm 

HaiconJieHHe rrpenapaTa npn nepepacnpeAejieHHH iiepea 3 v 
npaKTvmecKM bo scex cerwieHTax. Ilocjie onepai^n ABO&Horo aopTo- 
KopoHapHoro myHTnpoBaHHH ananHTejibHoe yjiymueHHe KpoBOCHadweHHH 
MMOKap^a BhipaBMJIOCb B HOpMaJIMSai^H npOL^eCCOB BbIMbIBaHHH 
npaKTHHecKH no boom cemeHTaM (pno. 5).

• BbIBO,D,bI

1. y dOJIbHbEX C CHHAPOMOM JlepHllia B HOKOG HadJIIO^aeTCH TGH-
Aeni^HH k yBejmneHHio HaKonjieHHH . *Tl b MHOKapAe no noKaaa- 

Tejiio MHTc, MexaHMBM KOToporo cjioxeH h TpedyeT AaJibHeftmero 

-HByHeHUflji--------------------------------- ------------------- ---  -------------- -------------------------------
2. Handojiee HH$opMaTHBHbiM noxaaaTeJieM rjlh BUHBJieHHH 

npoHBJieH’/ift KBC cjieAyeT CT/.TaTb nponecc nepepacnpenejieHHH 
npenapaTa tiepea 3 v ("BbiMbiBaHwe").

3. SnaxiMTejibHoe HapymeHHe npoqeccoB nep^yauM n ocodeHHO 
nepepacnpeABJieHMH hbjih6tch npe&nocHjiKOM a-kh nposeAeHHH xopo- 
Haporpa$HnecKoro nccjieAOBaHHH c ijejibio onpeAejieHMH ueJiecood- 
paanocTM nocJieAyiomero onepaTMBHoro Jie^eHHH.

4. B03M0?KH0Cp1 M6T0A3, BepOHTHO v MOTyT 6blTb nOBhimeHbl 
npH McnojibaoBaHMM HarpyaonHbix mjim MeAMKaMeHTosHbix npod.
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HEKOTOPHE OCOBEHHOCTH CHUHTMTPA^HM MMOKAP^A C
nCiviOiivbK) z°hl y EOJIBHHX BA30PEHAJH>H0d TC1TIEPTOHMEJ1 

. M 3A30PEHAJIbH0yl PHIIEPTOHM C MEG

F. A. MajioB, A. M. MaTBeesa

(iiHCTHTyt cepae^HO-cocyaHCTO# xxpyprMM mm.

A. H. EaKyjiesa ATvIH CCCP)

SHaqHTejibHoe mbcto, ocodenHO npn OTdope dojibHux b cnei^HajiH- 
supoBaHHLix ijeHTpax, aaHMMaeT BaaopeH&JibHan runepTOHnn (BPF), 
KOTopaa, Kan npaBMJio, no^jiejKMT xnpyprMwecKOMy jieweHwo /I, 2,
4, 5/. UpM AJiMTGJibHOM reneHHM rwnepTOHMM HadJira^awTCH nponBJie- 
HHH MEu, CBH3aHHUe KBK C HOpajKeHMeM KOpOHapHbIX apTepw#,
Tax m caworo MHOKap&a. Oahmm mb mbto^ob, noBBOJimoiqMx onpe^ejiMTb 
COCTOHHMe nep$y3MH MMOKap.ua, HBJIHeTCH CLrMHTMrpa$HH C nOMOqbK)

B aa^a^y HacToaqero Mccjie^osaHHH bxoahjio bhbbmtb bosmoh- 

HOCTM 3T0r0 M6T0AB B .UMaPHOCTMKe MEG y dOJIbHHX BPF. Odcae&o- 
BaHO 10 dOJIbHHX "WMCTOR" (|)0pM0fl BPF (4 MyaMMH M 6 JKeHQ^HH)
M 19 dOJIbHhDC (16 MymiMH M I JKeHSJMHa) , y KCLTOpUX HapaAy C 
BPF tfblJIM yCTBHOBJieHU KJIMHHtieCKMe m 3JieKTpoKapAHorpa4)MtiecKMe 
npMBHaKM MEG. Ode rpynnu dojibHbcx dbuiM npMdjiM3MTejibH0 OAMHaxo- 
Boro BOspacTa (45,4+2 m 44,1+3 ro.ua, cooTseTCTBeHHo) h mm6jih 
BucoKMe uH^pu apTepMajibHoro naBJieHMH^ 201,7+8,24 ^

\ _ ' " " M

164,7+6,6
116,2+5,9

124,6+7,47

M?vl PT. CT. , COOTBeTCTBeHHO) . Bee dOJIbHhie BPF c

■ MEG-MMeviM -Ty mjim MHy?o cTeneHb"BtipaxeHHocTH' cTeHOKapAHM , 3 
dojibitHx b anaMHeae hm6jim nepeHeceHHHfl MK$apKT MMOKap&a. 
JviMTejibHocTb sadonesaHMH y dojibKHX BPF coe-TaBHjia b cpeAHeM 
II-I3 Jierr, y dojibHbix BPF c MEG - II-I6 jiot; rrpM otom AJiMTejib- 
HocTb HEC KOJiedajiacb ot 4 ro 10 jieT.

Cl^MHTMrpaMMU dOJIbHHX OL^eHMBaJIM HO MeTOAHKe, pgUBpadOTaHHOft 
b JiadopaTopMH MCGX mm. A. H. EaKyjieea AMH CCCP (F. A. Majios,
0. i . Od^oaauKafl, 1984 r.), KOTopan noKaaajia Buconyio tryscTBK- 

TeJIbHOCTb M CneUMfjMMHOCTb y dOJlbHbDC UMCTOM $0pM0fi MEG.
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a b cnei^HajiH- 

hh (BPF),
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my c 
MqeCKMe 

O^HHaKO- 
M HM6JIH

BojibHue BPF c MEG, a Tanxce "viictom" tpopMOi* BPF xweJiK 
HHSKyio TOJiepaHTHOCTb k (pxsx^ecKOx Harpyaxe, KOTOpa« b cpe,nne\i 
He rrpeBhaiiajia 25-50 saTT x rrpeKpau;ajiacb, rxaBHNM odpaaoM, %3-sa 
KnnTHvecKoro non^ewa apTepnajibHoro Hpx e?ow na
3KF He Bcer^a BosnxKajix ELipa:*eHHbie npxsnaxx napyineHXH Kopo- 
Hnpnci'O KnoBCodpaa;eHx..q. ilepe.o, OKonvanxeM Harpy3kx CcjibHbiM 
pi-oAHJiH b KO^HuecTBe 74 mEk m tiepea 10 mmh nposoAXJix
perHCTpai^no' ero Ha ravwa-KaMepe $xpMb’ " ”,
CHad/F.BHHOH napajIJieJIbHhIM KOJUIHMaTOpOM £JIH Cpe&HMX SKepPXH, B 
3 ripoeKiTMHX (nepe^He# rrpKMOft, jibbom kocox 45° x xesox doKOsox 
90°) £0 nadopa 300000-400000 hmh b Ka*£OH npoexi^x. Cxewa 
HCCJ-ienyeMbix npoeKirxx c odoanaqeHHeM ceruenTOB foxonapAa x 
KpoBocHad)KaK)'VHX mx KoponapHbix apTepxx npe.ACTaBvieHa na pmc. I. 

OcodeHHOCTbK) MCCJie&OBaHM# HBXJIOCb OTCyTCTBHe KOHTPC’JlbHOH
rpynriH 6oJibhlcc, cocTOEHwe nep^ysxx x runep<ty hkl;honajibhue 
OCOdeHHOCTH MKOKap^a y KOTOpUX C 00 T36 T CT 3OBajl’/i 6bJ OTMeqeHHH?.! 

HH«e v 06cjie£OBaHHHX dojibHHX. n03T0My cpaBHHTejibHan oi-eHKa

£3.HKboc rrpoEO^uiacb no noxasaTejiRM CL’XHTxrpaMM, nojiy-:eHHHM e

KOHTDOJIbHOft rpynne 3A0p0BHX JIMIJ, BLunOJTHHBLuXX AOCTaTOUHO
dojibmyx) $%3HuecKyo nar^y 3Ky (BejiooproMeTpxn c antic 15v bbt-t) .

jFyiH K0JIMiieCTB6HH0^. OIjeHKX CI^HHTHrpaMM MCn0JIb3CBaHbI 
cjie^/ron^e noKasaTeJiw: OTHomeHxe MH0Kap,na k $ony (M/3), KOTopoe 
ncsBOJiMjio onpe^ejiHTb xapan-rep. nepepacnpe.n.eneH/iH rpenapara . 
vepes 3-3,5 uaca ("BMMHBaHne"); .xH&eKC HaKcnjieHxn TaJUiXH-201

h

e BPF c

XX, 3
na.

UlHTc), npeACTasJifiion;Kfi codo% oTHOUieHne oTHOCMTeJibHcro H&Kor- 
jieHHR b cerMeHTe no oTHOuienmo k mbKCHMajibHox aK-rnB-
hoctm mx. OKapn.2. m no OTHOiueHMK) aKTHBHOCTM xccjie,nyeMoro cerMen- 
?a k aHaJior-HxiHOMy b KCHTpojie. ‘

S~dojibHb2/i BPF c^BClipoBe#eHO KopoHaporpagpx^ecK.oe xcc.’ie- 
AOBanxe (KF). y 3 M3 hkx KopoHapHbie apTepxx dbuivi HHTaxTHbi,

pe#HGM
AJIMT6JIb-

xadoTaHHO# 
; MajioB, 
nyBCTBK-

a y ocTajibHbJx Hwejiacb pasJinnHan CTenenb nopajKeHHH BruioTb 
0KK.TO3HH OCHOBKbIX KOpOHapHbiX apTeDHM. "

KpMTepneM npOHBJieHHH ylBC no cu/iHTMrpa$%%
cjivkhjio CHMxeHHe I^HTc csbiine 20:/o no cpaBHen'Mio c hoomoh, . 
a TaKKe Ha $0He rnnep$yHKUHH BfcipakeHHoe cHM%eH%e 14HTc no 
cpaBHeHHK) c MaKCMMajibHon BeJiMinmon B KajKAOM uccJie^yeMoft 
npoeKUMx, KOTcpaH b OT^eJibHUX cjiy^aax &oxo&xaa a0 40-5®. 
Hapfl^y c 3TM.v noKaaaTeJieM Taicse OL»eHHBajiocb "BbiMHB&HXe". B



116

■r

a

1 OtHftHt - f6<0Mt OfAAUfc 
3 8,i^ - 8<rismM 
*i Hw*«l -ntunr* OMKfk 

5. }«AMf-n€r«ryvk- oci*nv 
b,7 * n«r<Axe-n«MrOH(v *)wnw 
3.10 * 3flAMt-tOMM« ONUKt*
M,ij- ncrtflHS* otNMA
I4.IS • huxhV * 1A*M»» CHWhl

nnn - nereA. hmha* rtfMKM* 
AKfl* Act. K»tA« nroKset 

A Bn - ac». t»«MM

Phc.I Cxeuu pacnoaoxeHHH cemeHTOB m hx KpQBOCHadxeHMH

KOHTpC 

JIHJIB ^

M/$). 
no cpa 
Tep, j

rpynn 
no OTH
BPr c
cpe^He
Ha I OS 
201^
Cjie^ye 
3HaW' 
n BblMHi: 

j'

, B*30P€UAAbUAtt runtPTOUMfl 6-om K. A7a M-,soZ<oom»wct Aamteumoctb viaoa 4rQA
/kHnWPAVMI - CTIUOl At»OU nOUtWOU APTtPUMkMAKOflAtMUC Tt-201 6. *bwwe»uuf ucn» 3.5 WO

inn
. .j. j

60JIbm»:
HadjnC'i
- 151] 
B rpy: 
nanon; 
Jia cei 
dbuio ij 
(Tadji,
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KOHTpoJie &ui Bcex rrpoeKqnfl cpe&Han Bejin^MHa ’’BUMUban .;Vr cocTa^ • 
JIHJia npMdJIHSMTe^bHO 40% OT MCXO&HOrO HaKOIlJieHHH (l-O Lb'f! \A <4HH6 
M/$). y dojibHbix BPF c MBC "BbiMbiBaHne" 6mjio cHWKeHO ,? .o 40-60% 
no cpaBHeHMK) c xoHTpojieM, a Taxace hocmjio ”w3BpameHHUM" xapax- 
Tep, t. e. naKonjieKMe b cerweHTax no OTHomeHmo k mcxoahuh

BeawnMHe. B peayjibTaTe HCCJie&OBaHMH dbuio ycTaHOBJieno, iito b 

rpynne dojibHMX BPF noxaaaTejin M/$ m MHTc noBbimeHH h cocTaBMJiw 
no OTHOUieHMK) K HOpMe 132% M 137%, COOTBeTCTBeHHO. y dOJIbHbIX 
BPF c MBC Hadjiro^aJiM HexoTopoe CHHjKeHxe otmx noxaaaTejieit, ho b 

cpe&HeM ohm Taxace npesbiwajin noxasaTejin hopmu cooTBeTCTBeHHO 
Ha 109% m 105%. TnnMtiHHe npHMepn pacnpeAOJieHMH HaxonjieHKH 

ajih odewx rpynn dojibHbix npeACTaaJieHbi Ha pwc.’ 2 % 3. 
CjieAyeT odpaTHTb BHHMaHMe. hto b odenx cjiyyanx HapHAy co 
3HatIHTeJlbHHM HaXOHJieHHeM HadjlIOAaeTCH MHT6HCMBHOe
nBbiMHBaHMen ero bo Bcex cerMeHTax. . *

npH paccMOTpeHMH HaxonjieHMH paAnoHyxJiHAa d MuoxapAe Ha%- 
dojibmee KOJinyecTBo cerMeHTOB c yBejiHweHHHM HaxonjieHneM 
HadjiKDAaJiocb y dojibHbix BPF (63,7% ot odmero xomyecTBa cerMeHTOB 
- 150) h b pHAe cjiyxiaeB cocTaBJiHJio 180-200 npoi^enroB ot HopMbi.
B rpynne do^bHux BPF c MBC xoJimiecTBO cerMeHTOB c yBejnmeHHHM 
HaxonjieHHeM dbiJio Hecxojibxo Men brae (44,1% ot odiqero %xc-
Jia cerMeHTOB - 285). Hmcjio cerMeHTOB c HopMajibHUM HaxonjieHHeM 
dbuio npaxTHtiecKM b 1,8 paaa dojibiue b rpynne dojibHbix BPF c MBC 
(Tadji. I). .

Tadjmija I

PaciipeAeJieHHe cerweHTOB (b %) y dojibHHX BPF h BPF c 
MBC no BejDMHHe HaxonjieHMH no oTHomeHMio x HopMe

BPF (tir-150 cerMeHTOB) ZZ1 BPF + MBC (ti^285 cerMeHTOB)
------------ — . —t- - ...... . " noBbimeHHoe, % ...........
> 200 , 6,7 >200 -

flo 180 6,0 AO ISO 3,7
AO 160 12,0 63,7 AO 160% 10,0 44,1
AO 140 14,0 AO 140 11,2
AO 120 25,0 AO 120 '• 19,2

HopMB, %
12,0 12,2

IIoHHmeHHoe, %
Ao 80 13,3 AO 80 18,7
Ao 60 6,7 24,2 AO 60 16,2 43,7
AO 40 4,2 AO 40 8,8
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Pacr;
BPP

BAlOOlWAAbMAfl runEPTOUUB ♦ WBC 
fc-CU T 55 A A^‘2.2.^20*^* n»i» 60aIh > 7 a
AnfveOfPMPMA - CHmOS At FSHw rOu«g«OM(965' -wwii huouiai toKiuiorwiui c-nw>\ rTMllfc u 
A U*nonAtuui TV 20A 6 "bee^MMuwi mik s 55^

flA >75 %
BP.

AO 140
AO 120

AO -20
AO -40 
A.o -60 
A.o -80

EHIL’e

-P%c. 3 Pacnpeaeaeawe HaKonjieHim 
BPP+MBC.

20IT^

%o I

y OoasHii
PaSJIHMHOK
noBbmieHHc
Hedojibiiiow
COCT-aBMJIO
npeAcraBAh
COA" nbCC C

- Tab: Ha3-_
Hmbm pydqc:

OT Hop] 

MHAHKaTOp- 
AO 2C^4%; . 
CerMGHTOE 

^oribHux BF
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TadjiMLia 2

Pacnpe&ejieHxe cerwenTOB (b %) y dojibHLix BPP h 
BPr c MBC no BejiMmtHe "BbiMbiBanna” (k nopMe) :: 

r.aKonjieHMe (k ncxo^y)

BPP (H- = 150) BPP+KEC (rv = 265)
HoBbimeHHoe HaxonaeHwe, %

no 140 - AO 140 3,3
^0 120 4,0 AO 120 19,2

OTCyTCTBHe nBbTMbIBaHHHn , %
5,3 . I 15,6

' • CHHjKeHHoe ’’BbiMUBanne”, %
AO -20 6,7 AO -20 15,0

% i £ 6,7 34,7 AO -40 10,6
AO -60 21,3 AO -60 9,6oc?of-C 24,2 AO -60 6,2

Hopwa, %
22,2 13,7

Ebcue 9,5 Bbime 6,2

%0 K.acaeTCH "BNMblEaHHH" , TO OHO OKaaaJIOCb H3M6HeHHbIM B
pasjiMiiHO# cTeneHH b odeux rpynnax dojibnux (TadJi. 2). Ecjim 

noBbimeHHoe HaKoruienne b rpynne tiojibHhzx BPP HadJito^ajiocb Kpaftne b 

H^ojibmoM -rpynne BPP c HEC ncsK^eHhu
cocTaBMJio 22,5% ot odu^ero %ncaa cerMeHTOB, uto no cdmenpMHRTOMy 

npencTaBJieHHw hbjih6tch npoHBJieHHeM Mwewxn. XapaKTepnwM rjw 
(ojibHwx c MBC HEJiseTCH TaioKe yBejiM^eHwe 3 3 pasa nxcJia cerweHTOE 

- Tan HasbiBaeMbM OTcyrcTgue.M. "BbiMtisaHKn", nTo hbjihqtch npoHBJie- 
nue.M pydyoBhix M3MeneHM% MMOKap.ua, CnH/tOGHMe M bedaub an hr" a°

Sv.l OT HOpMbI npMHHMaJIM 3a KpHTepHH H3M6HeHH0r0 nOBO^BHHH 
%KA%KaTOpa 3 MMOKapne H U.HCJIO cerMeHTOB CO CHHWeHHLIM nBWUBaHMeMn 
Ac 20*-40% dbi/iO Haxdo^bWMM a rpynne GojibHbix BPP c MEG. Hmcjio 
cerMeHTOB b npe^ejiax HopMbi dbuio p 1,6 paaa dojibine b rpynne 
^OJIbHHX BPP. .
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Ha npHMepe dojibnoro F. moxho npOHadjno,naTb TMnmiHoe 
HapyuieHne n BbiMUBaHUH11 npn BPF c HBC npn noBumeHHOM HaKonjieHHH 

T& (pMC. 4) . "BwMHBaHMe" OTMeqaeTCH TOJIbKO b o^hom (JIB 90°) 
npoeKHMM M COCT&BJIfleT JIMUlb 18% K H0pM6.

Hpn conocTaBJieHHM jo,aHHHX C4HHTnrpa$MH c jipyrnMH MeTO^aMM 
(Tadji. BUHBJiHioTCH nH3MeHeHHbie" cerMeHTbi b odeux rpynnax, 
ho MeHbiue b rpynne dojibnux BPF. IlpH 3tom b rpynne BPF c HBC 
hhcjio ncpajKeHHbix cerweHTOB, BUHBJieHHbix npH Koponaporpa^HH n 3KT, 
dbUIO O^HHaKOBblM M 3HaqHT6JIbH0 yBeJIHqMBaJIOCb ITpH C0BM6CTH0M
paccMOTpeHMM ^aHHbix odenx weTO^HK. IIoKaaaTejib HHTc &ae?
MeHbiuee qncjio nopajKeHHbix cerweHTOB, iito KacaeTcn nBHMHBaHMHt1 
m ero coqeTaHMH c HHTc, to hhcjig nopa^eHHHX cerweHTOB sospacTaeT 
dojibiue, qeM npn coqeTaHMH KT h 3KF.

TadJini^a 3

HhCJIO M3M6HeHHbIX CerMOHTOB, BHflBJI6HHHX paSJIHqHHMH
MeTO^aMM y dojibHbix BPF h BPF c HBC k odu^eMy qHCJiy 

cerMeHTOB (n - 15)

'^goHasaTejin

Fovnna

KT 3KT KF+3KF CuHHTHrpa4)Hfl
MHTc HHT C+ n BHMBI- 

saHMe"
BPF+HBC cerM. 6,30+0,83 6,31+0,66 10,30+ 5,15+ 10,47+ 11,60+1,14

0,64 0,94 1,31
■ % 42 42 68 34 68 75-

n 9 """ 19 - 19----- 19 -
BPF CBPM. |4,50+1,16 3,20+ 7,80+ 10,11+0,94

1,05 1,22
% — 30 21 52 67

" n " 10 — 10 10 10
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oe
aKonjieHHH
:i (JIB 90°)

-eTo^aMH 
"Dynnax, 

c MBC
h 3KT,

CTHOM
bt

BospacTaeT 

'Ti^a 3

H
y

jrt MHTc+"bhmh-
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11,60+1,14
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75 •
... — - *— -———— ■ • ■ X
10,11+0,94
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^ac. 4 Hapymeiae "bhhhbohih" npi BPF IftBC npa noBuaeaaoM 
laKOMeaHH

67
10

yCJIOBHBie 0603HaueHHHI K pacyHKBM 2-4'. 
A - HanonjieHHe (MHTc)
B - oTHomemte M/$ (hcxoa)

"HaKonjieHHe" (ameMHa)
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AH&*orKiBjy», ho Menee BupaxeHHyD KapTHHy Had-moAajnt b , 
rpynne 6oju>hhx BPF• yxiHTHB&H, uto xopoHaporpa^xa cqMTaefca
OCHOBHOft B Ol^OHKe I10pfiJK6HHH COCy#HCTOrO pyCJia, MU COHOCTaBHJIH
npoqeMT coBna^eHHH peayxbTaTOB KopoHaporpa^nx c j^aHHutm jypyrux 
MeTcyyiK y 9 doxbioix. HecMOTpa Ha to, uto tihcjio npose^eHHUX 

HCOie^OBaHMfi HtB6XXK0 H MM He M03K6M npH^aBaTb dojlbffloro SHaxieHHH 
BTOMy asajntay, tom He wenee, oto npe^cTaBJineT onpe^ejieHHuft . 
MHrepec, t. k* CBimeTejn»CTByeT o npexwyqecTBax cijHHTMrpafxrqecKiix 
Mpnma nepeA 3KT (32%) • IIpoqeHT "BHMHBaHxa" miserc* rjiaBHw 
cipEHTHrpa^raecxxM ngesputOM BiMMeraa nopaxemoro MHOKap^a, 
a b eomeTaHMk c HHTc BHmieHxe nopameaHwz yqacTKOB soapacTaeT 
AO 72%. ‘

Ho a&hhkm jaTeparypu b nocae*Hee speiza Ha npoijecc "bumubshiih' 
era** odpa^aTb sax Ha noxasaTexh, yxyrgnac^KA AMarnocTHKy
nopaasHNux xopoHapmir aprepe* /?, 8, 9, 10, II, 12/. Ocodoe 
Biomamie b btom othob6he* sacxyxnae? padoTa K. ifanartat .
/I967 r./, b xoropoll noATBepqqaeTca bhcokm syBCTBXTejibHOCTb 
"BimiBMIl" H CneZp^BUHOCTb npM BMHBJieHHM I3B6MHM MMOKapj^a.

201^"^ oOpWOM* npX*6HBHHe M6T0A& CD[MHTMrpa$MH MEOKapA& 
c T& y dOXMKX BPF c HBC n03B0JM«T HELM 0Q8HMTb BBXHOCTb 
BHaqeHMa npoqecca "bumhb&hxx" b buhbjx6hhh HmewimecKHx npHSHanoB 
npa HBC. MexaHH3HH,tweiBaHHfl" eme HeAOcraTotmo HayxteHu h TpedywT 
AaibHeltmeft paapadoTKX.

IIoxyTieHHue HSMeHemtH Ha cipraTHrpaMMSLX MHOxapAa y dojibnux 
BPT c HBC x BPF noATsep^ftauT xopomo paapadoTamoe nojioxeHMe 
ft. 3. MeepcoHa, tito npx A**TejibHO$t rxnepTOHHM xouneHcaTopHaH 
rMnepTpo$XH nporexaer Rax HecdajiaHCHpoBaHHaa $opua pocTa, 
npoHBXHDB^aaca-,—B-sacTHocTM,- TeMy-xiro pocT ■apTepxoJi“Tr~icanHjijinpob—-
Cym@CTB8KK0 OTCT5UDT OT yBSXKHSHHH paSMGpOB MUmenHUX KJIcTOK.
3to npxBOAHT k TOMy, xito yme b nonoe dojibmxHCTBO peaepBHux 
KMXJLiapoB OTKpuro h xopoxapHuR nesepB pesKo yweHbmeH.
Uo-B^MMOMy, nooTOMy HaxormeHHe 20IrK , OTpaxaiomee nep(|y3HK) 
MMOKapAa, b HainHX HecjieAOBaHHHx dmo noBumeHHUM.

apTep
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• Bhboah

I. Ilpit cqHHTHrpa$KW liwoKapAa y dojibrnix TaxeJioR $opMOfl
"BHMHBaHMH*apTepnajibHOti rnnepTOHHH odpaqae? BHHMaHHe npoqecc

H3 MMOKap^a, cHicxeHHe KOToporo pfl 50-60% k Hopwe hbjlhbtcr 
npnsHaKOM nopaxeHHfl MtoKapAa.

2. y dojibHux c "mtcToft" $opwofi BPF C4HHTHrpa$mi Taxze 
BUHBJiHeT owarM nopaxerotfl MHOKap^a, KOTopue uoryr HBJWTbCH 
GJieACTBHeM paasHBraerocK xapAHOCKJiepoaa h MoryT cJiyHHTb 
rrpeABecHHKOM npoHBJieHHH b nocjieAynmeM HBC.

Chhcok McnojibaoBaHHOft jiMTepaTypu

CC nBUMUBaHHH* 
'Kft AHSLTHOCTHKy

Ocodoe
'ial.
BJIbHOCTb 

iKapAa. 
TiOKapAa 
-ajCHOCTb 
-X npHSHaKOB 
hm m TpedyioT

V dOJIbHKX 
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K BOiPOCy OB HHTEPIPETA151H apiTHTPAMM MMOKAPflA 
C 20IT<- y DAipHTOB C AHTWPAffllHECKH HEM3MEHEHHUMH 

KOPOHAPHHMtf APTEPHHMH

E. H, OcTpoyMOB, B. B. CeprHeHKO,
H. M. AxMej^KSHOB, C. A. MaxMyTxojoxaeB

(KHCTHTyT KJIHHJryeCKOit Kap^MOJIOrMM HM. A. JI. Mhchhkobb
. BKHU AMH CCCP)

OcHOBHOft IjeflbK) KJIHHHqeCKOrO npHMeHeHHfl CI^HTHrpa$HM MHOKapJ^E 
c B KJIHHMyeCKHX yCJIOBMHX HBJIH6TCH OTdop dOJIbHHX C n0#03pe-
HH6M Ha HapymeHMe kpobotokb b MarncTpaJiBHux KopoHapHtix apTepnax 
pjiR nocjiepympro npose^eHna KopoHapoaHrHorpa$roiecKoro wccjie&OBa- 
HHH. MeTO^HiiecKoft ochoboI hc cjie.no BaHHH h HHTepnpeTauHH ero pe- 
ayjibTaTOB hbjw6tch KoawqecTBeHHaa oqeHKa pacnpefiejieHHH HH^HKaTops 
b MHOKap,ne qepea 5-10 mkh nocjie ero B^yTpHseHHoro BBe^emiH Ha 
route $H3HxiecK0ft Harpy3km c i^ejibD buhbji6hhh &ocTOBepHoro cHHaeHHa 
HaKonaeHHH b KaKOft-Jwdo odaacTH MHonap^a. noanejiyuinaK KOJuroecTBeK- 
naa oijemca bhmubslhiih HHAHKaTopa (minpeHca MHOKap^a) hs MHOKap.ua 
c perncTpaipieft cipcHTHTpaMu cnycTH 2-4 %iaca nocjie nepBoro Hccjien<>
B8HHH n03B0JIH6T BHSBMTb odJIBCTH MHOKap^a C 113aMe&JIBHHMM w
KJiHpeHcoMt CooTBeTCTBHe "aaMeAJieHHoro" KJiHpeHca o6jibcthm 
CHH5K6HHOro HaKOHJieHHH HH&HKaTOpa B nepBHHHOM MCCJie^OBaHHH , 
TpsLKTyeTca kbk npoHBJieHHe "npexoAHmeft” JionajibHoft wneMHH mho- 
Kap.ua. HyBCTBHTejibHocTb M6To.ua cyMTaeTCH odmenpHanaHHO bhcokoB 
(85-100%). OflH&KO B nOCJTS^HHe TOflU nOHBKJIHCb padOTH, OTMetlSUOD^e 
cHroreHHe HaKonneHHH k seu^e^eHne "BLMHBaHHfl" TeuuiHH-201 b noKoe

y~do3TbHMX™ ocTpEM HH$apkT0M MHokapfta, HecTadiuibHoft CTeHOKap^we#
H KJIHHHtieCKK THXdwiJlOft &OPMC& CTadHJIbHOS CTeHOKap^KK !!!-iy dp/KKUMO-’tu
HajibHHX miaccoB, uto npHseJio k bo3Hhkhob6Hhk> TepMHHa "xmeMHH 
noKoa". KpOMe 3Toro, no .naHHHM p%a asTOpos, aHajionn*Hue 
H3MeH6HHfl dburo BHHBJieHH y dojibHLcc c HapymeHHHMH BHyTpM%eay#ow- 
KOBOft npOBO^HMOCTH H npOJlHIICOM MHTp8JIbH0r0 KJianaHa irpn K&JUTCHH 
anrHorpa^nxiecKH HeHSMeHenHux KopoHapraix apTepwR. C o^Hoft
CTOpOHM, 3T0 CHHXaBT cnei^^HWOCTb B BUHBJI6HHH 0%aT0B
"npexoAmieA" nmeuEH MM0Kap.na, a c .npyroft, BOSHHKaeT Boauo^HocTb 
dojiee £H<p$epeHUHpoBaHHoro no^xo^a k oyeHKe HapymeHHR nepjfysMH 
MHOKapjia y dojibHHX c aHrnorpa&HtiecKH HeHOMeHeHHbZMH KopoHapHhiMM 
apTepMHMM.

B Ha 
^eyx pa3A< 
e nonce h
"BblMHBaHHJ
20It^. %ep< 
npw Harpy: 
ms 3 o6u;e 

Ms p 
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B HameR jiadopaTOpMH McnoxbsyeTCH motoa oaohkh pesyjibTaTOB 
^eyx pasAejibHO npoBba^hhux HccjieAOBaHHft neptfcysHM MHOxapAa 
b noKoe h npa $M3HyecxoR Harpy axe, JIoiiojihhb otot motoa oqeHxoR 
"BUMHeaHHfl" HHAMKBTopa c perMCTpaipieR cmiHTHrpami MiioxapAa c 

t yepes 3 y nocjie ero BHyTpHseHHoro BBeAOHBH m b noxoe h 
ripn Harpysxe, mh oijeHHBEUiM 4 HsodpaxeHHH MHOxapAa b xa*AoR 
M3 3 odmenpHHHTHX CTaHAapTHLDC npoeXI^HHX.

Ms pesyjzbTBTOB HccjseAOBaHHft 135 dcmbHHX 6hjih BtmejieHM 
cuHHTHrpaMMu naipieHTOB c elhphorpa$nyecxn H6H3MeHeHHiaiH 
KopoHapHHMH apTepHHMH (29 yejzoBex). Hs sto# rpynmi dojibHHX
TOJIbKO y II dbUIH BHHBJ6HH 30HH MHOKapAa C W3aM9AJI6HHHM 
HJinpeHcoM".

"IIpexoAHiuHe" a6$6kth nep^ysxH ot noxoa x Harpysxe, coot- 
BeTCTByro^He npoHBJieHHJo "TpansHTopHoft HraeMMH MHOxapAa" dttnH 
BHHBJieHH y 5 M3 II dOJIbHMX. Y 4 M3 3TMX 5 naHM6HT0B Iipoda 
c Harpy3K0R dtuia pacijeHeHa keuc nojioacwTejibHaH b cooTseTCTBMM 
c noHBJieHMeii swrHHoaHoro npxcTyna, conpoBOBAaBraeroca ropx- 
30HTajibHoR A^npeccMeR cerMenra ST na 1-2 mm b oahom eta 12 
OTBeAeHMR 3KT, yro hosbojimjio ycTanoBMTb AwarHOs MmeMMuecxoft 
dojiesH* cepAAa (MBC). OcTajibHHM 6 naipieHTaM nocoie nojiHoro 
KJIMHMHeCXOrO M MHCTpyMeHTEUIbHOrO OdCJieAOBaHHfl A^aTHOS HBC 
6hji HCKJiioyeH. y 3 dojibHHX dBU ycTaHOBJieH AHarH03 hoctmho- 
KapAMTHyecKMtt xapAHOcxjiepos, y APyrnx 3 naqMeHTOB He dbuio 
BbWBJieHO Kaxott-JiMdo cepAe^Ho-cocyAHCToR naTOJiorMH.

IlpM oi^eHxe saxBBTa m "BbanaBaHan" tsuijihh-201 ms MHOxapAa 
y 5 dojibHHX c MBC tojibko B Harpysxe y 3 M3 hmx duuM OTMeyeHH 
Ae^exTH nep$y3HM MHOxapAa c xapELKTepHHM "saMeAJieHMeM11 KjmpeHca 
x TOjibKO b ncxoe - y I dojibnoro, y KOTOporo HadjiK)AaJiacb 

BHcoxaH TojiepaHTHocTb k d)H3HyecK0it Harpysxe npn OTpnijaTejibHOM 
peayjibTaTe HarpysoynoR npodhi. 7 3Toro dooibHoro npn cyroyHOM 
moHHTopMpoBaHMH OTMeysuiMCb nepnoAH 3JieBau,MH cerMeHTa ST %
HTO H03B0JIHJI0 KJIMHHITMCTELM CKJIOHHTbCH K A^arHOSy BSL30CnaCTM— 
M6CK0M CTeHOKapAHH, .

ripn oqeKKe ci^HTarpami y ocTajibHHX 6 dojibHbix He dbuio 
BhiHBJieH.o nnpexoAHniHxN ot dokoh k Harpysxe ”A3$eKT0Bn nep$y- 
3hm, OAHaxo OTMeyemocb snayMTejibnoe saMeAJieHMe xmpeHca 
‘•v/.oKapAa M3 odJiacTeR CHM*eHH0% nep^sMM He MSMeHHBinMxcn 
-t nuxoH k Harpysxe. SAHHCTBeHHbJM noxEisaTeJieM, od^eAHHHBiiiHM
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DIET H TIEPCIIEKTHBU HCI10J1B30BAHHH B KAP^IOJIOrHM 
CUHHTHTPA^HM MMOKAP^A C ZOlTt

(i HajiHiine
0

E. H. OcTpoyMOB, B. B. CeprxeHKO, 
H. M. AxMejyKaHOB, JI. E. CaMOtUiemto

(MHCTMTyT mixHx^ecKOft Kap^HOJiorwn hm. A. JI. Mrchxkobb,
BKHU AMH CCCP)ojiee cne-

•lyecKHx 
V nep- 

to me

IIpo(>JieMa pan He ft jv-iarHOCTXKX xmeMXHecKOft 6oji63HH cepAua 
(MBC) ocTaeTCH o^HOft H3 ijeHTpajibHhix b coBpeMeHHOft Kap&Moaor; 
Eiqe #o cepe^MHM 70-x rp&OB eftXHCTBeHHHM AOCTOBepHHM mbto^om
ee .nxarHOCTXKx HBJiHJiacb KopoHapoaHrMorpa^MH, KOTopaa, dyRym 
HHBaSHBHHM M6TO&OM, HOaBORReT yCTBHOBXTb aHaTOMXHeCKXe

*

■roKap^a 
i ipyrne-
M6H6H-

H3M6HeHHR MBrXCTpaJIbHHX apTepHft KOpOHBpHOrO PyC£^J BH6ApeHH<
b KJiHHHuecKyio npaKTHKy ci^xHTxrpa^xx MMOKap.ua c ^T&(CL(M-

nosBOJixjio oueHXTb cocTOHHxe KpoBOCHadxeHXH MHOKap^a na ypoB
MMKpOqxpKyJIflqXX. ATpaBMaTHtIHOCTb M6T0.HMKH n03B0JIH6T npXM6HX'
m6to^ £jia oi^eHKx JyHKqxoHajibHHX pesepBOB nep$yaxx MXOKap.ua
X 3(fx£eKTHBH0CTH JI6T*edHHX MepOnpXHTXft. .

B CCCP cyM-Z^OI,^ BnepBue cTajia xcnojibaoBBTbCR c 1978

b JiadopaTopxx pagytox a o t ohhhx MeTOflOB xccJie^osaHXR BKHL[ AMH
CCCP. PadoTa sejiacb b HecKOJibKXX HanpasjieHXRX. Hposo^xROCb

POT
xayxenxe ^xarHOCTX^ecKoro anaiieHXR CL(M- T£ y dojibnux 
MBC x HeKopoHaporeHHOM nopaweHxx MxoKap^a c oireHKoft coctohh 
nep^ysxx b noKoe x b ycjiosxRX noBbnneHXR MXOKap&xajibHoro 

KpOBOTOKa, BH3BBHH0r0 pa3JDNHbIMX HarpyaOUHHMX npodaMX AJIR 
onpe^eJieHHR $yHKi;xoHajibHhrx peaepsos nep^yaxx, b tom nxcjie 
npA npode c floaxpoBanHOft ^xaxnecKoft narpyakoft hb BeJioapro-

ctxmvjiroxx 'Tipe^cep^xft",~npx (papwa-.....

KOJiorxuecKxx rrpodax c ^.xnxpx^aMOJiOM x xaonpoTepeHOJiOM, apro 

MeTpXHOM.
Bnepsue b JiadopaTopxx pj.f. oireHKx bjikhhxh jieiiedHbix wepo

npxRTxft na nep?y3Hio mhokbpaq di-uio npe^Jio^eHO xcnojibaoBBHxe 
CL£t-
TXBHOCTb Jie^eHXR. B 3TOM HBITpaB.ieHXX dblJIO OI^eHOHO BJIXRHXe 
aHTxaHrxHsuibHHX npenapaTOB x peadxJixTai;xoHHbOc MeponpxRTXft 
na nepqjyaxto MXOKap&a y doJibHbtx /EC x ocTpbZM XH$apKTOM 
MxoKapAa. B HacToamee Bpewa nposo&xTCR onenna TpoMdoJixTx- 
xecKOft Tepanxx, aHrxonjiacTXKx x onepaTXBHoro JiexeHxa.
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IIpH 6LH8J1M36 nOJiy^eHHHX peSyJIbTBTOB OCTpO CTOHJIB Dpo6jieMB 
06l>eKTMBH3aipiH nOJiyxieHHHX ASHHUX, C0BM6CTH0 C MBTeMaTHHeCKOfi 
rpynnoR dujia paapadOTBHa nporpaMwa nonyKOjnmecTBeHHOft otjeHKH 
pacnpeaeJieHHR ^UJ,DS- b MHOxapAe, cooTBGTCTByioqBR HcnojibsyeMHM 
B 60JttbfflHHCTBe OTQtieCTBeHHHX M 3apyde*CHHX JiadopaTOpMjR M D03BOJIfBO- 
man oijeHHTb pacnpe^e^eHMe, nepepacnpe^eJieHMe h BUMusaHMe
HHRHKaTOpa. .

201IlpHMeH6HM6 CIJM- Tt' II03B0JIHJI0 yCTBHOBHTb otiaroBH# xapax- 
Tep mapyineHMtt nep$y3HH MH0Kap.ua y do.jibHHX MEG, BHXBHTb 
cneuH$HxiHHe ^jih MEG ^H$$epeHipiajibHO“^HarHoc,nrqecKHe xpHTepHH 
- noHBJieHHe npexo&anpix w^e$eKTOBn nep^ysHH. Ebuia noxasana 
a^eKBaTHOCTb IipHM6H6HHH MBTO^B A^H OIjeHKH Jietje'dHHX MepOIipHHTHft 
H nOJIOJRHTeJIbHOe BJLHRHH6 60JIbHIHHCTBa H3 HHX HB COCTOHHHe nep$y3HH 
MHOKapAa.

Ah8uhh3 oTeqecTBeHHOit h sapydemHott JiHTepaTypu h npeACTBB- 
jieHHtie peayjibTBTu noKasusaBT, tito ochobhos bhhm8HH6 b

HacTonmee BpeMR amgeHTapyeTca hb bhhbji6hhh jioxajibHHx HapymeHHtt 
y do jib hhx c pasjiHxiHoft naToaorxeR cepAua, hb oqexxe nepepac- 
npeAejieHHH t b MHOxapAe, t. k. HMemo hb a tom ctpohtch 
AHarHOCTMxa MEG h oqeHxa a$$eKTHBH0CTH JietieHHH.

BosMomHHe nyTH AaJibHejRmero noBinneHHR AHarHOCTHxjecxoro 
anaqeHHfl Qfll- ^Tt c&epympG: cosepmeHCTBOBaHHe Metoam^gckhx 
noAXOAOB; coBepmeHCTBOBaHHe mqtoaob MaTewaTMtiecKoH odpadOTKH; 
pacnncpeHHe odoiacTH irpHMeneHHH y dojibHHX c KopoHaporeHHhWH ,
H HQROpOHaporeHHHMH II0p82teHHHMH MHOKapAa.

B HacToamee BpeMH b JiadopaTopHH paAH0H30T0iiHHx mbtoaob 
HCCJieAOBaHHH BKHIt AMH CCCP npeAJioxeH hobhA MeTOAHtiecKKA noAXOA, 
nc3B0JiHDnpiA opeHHTb ocodeHHOCTH H3M6HeHHa odtena nep$y3HH y
dojbHHX c sadojie bbhhhmh cepAAfiu-lieTOA c ch obbh - hb -oqeH xe-------------
ypOBHH 3KCTpaXI^HH ^ . Ha pesyRbTBTOB 3KCn6pHM8HTajIbHHX
HCCJieAOBaHM# H3B6CTH0, T-ITO ypOBSHb SSBKCKMaJIbKOA SKCTpaKQSK 

MHOKapAOM 3BBHCHT, ITpeHMymeCTBeHHO, OT BeJIimHHH MHO- 
xapAMEuibHoro xpoBOTOxa, kotophA b nokoe cocTasaaeT okojio 
4% OT MHHyTHOrO OdteMB, OT MBCCH MHOXBpAB H OT CnOCOdHOCTH 
MHOxapAa axcTparnposaTb . y^HTHBax, %iTO b noxoe okojio

3% BseAeHHoro hhamkbtopa oxcTparnpyeTcx -MHOxapAOM, mh Hcnojib- 
sosajiH pactieT BKjnoiiHBiuerocH b mhokbpa HHAHxaTopa b % ot
BBGAGHHOR R03U.
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npe&Jiaraeittie pane© MOAH^MKanKH weTO^a, ocHOsaHHue Ha
COOTHeceHHH B6JIMXIHHM dKCTpaKI^EH ^TA MHOKapAOM K ypOBHD 

BKTHBHOCTH B IipOHSBOJlbHO BH6paHHOtt "$OHOBOftW OdjlBCTH H306p&-
JK6HHH /Mbjiob r. A.,' 1981 r./» odJia^axiT orpararaemieM y doxbrncc 
c noBbnneHHOft KOHi^eHTpau^eft HHAWtaTopa b $ohobo# odJtacTH, Hanpn- 
Mep, np« JieBOzejiyAoyKOBOit HdAOCTaTomiocTH.

ripe^JiaraeMHft hsmm noAXOA nosBOJuneT oi^eHMTb creneHb bk- 
cTpaKUHtt TajuwH-201 MHctcapAOM, 9TO caMO no cede Moxer oayxaTb 
^onojiHHTejibHtiM ^H$$epeHLtHsmbHO-lnHarHOCTirqecKHM KpHTepaeu, a b 
conocTasJieHHH c noKaaaTeJMMM Maccu MHOKap.ua, KutHyTHoro odteMa, 
cep^etmoro HH^exca noAO&TH k oueHKe y^eJibHOft nep$y3HH. IIomhmo 
3Toro TaKOit hoaxoa ^ae? B03M0ZH0CTb oi^eHHTb CTeneHb npHpocTa 
OKCTpaKUHH TajUIHH-201, T. 6. KpOBOTOKB, B 0TB6T HB pa3JIH^HHe
npoBOi^npyDqHe npoda. . t • ' •

B HKK BKHEt AMR CCGP no npe^ozeMHO# MeTOjytne odcse^OBaHH 
b noKoe h Ha $ohb npoBoi^pyci^HX npod 38 natpteHTOB, b tom 
qncJie 21 - c HBC, 8 - c AWiHTaigiOHHoft MHOKapAHonaTweft (J$QCI) 
h 9 - c aprepHajibHofi nmepTomieft. PflJL dojibHwx HBC h JPMT1 dtuia 
npHMeHeHa npoda c AMnHPMAsu*0JICM - mo^hum BaaoAHJiaTaTopoM, 
BHyTpHBeHHoe BBeAenne KOToporo BH3HBaeT pesKoe yBejumerate 
KopoHapHoro kpobotokb. y* dojibHHX HBC ero BBeAemie BHaroaeT 
TBKJKe myHTHpyDmilft 3$$0KT, TITO CJiymHT A^SLTHOCTHTieCKHM T0CTOM 
Ajih BbinBJieHHfl KopoHapHoro aTepocKJieposa.

fyin dojibHHX c apTepnaabHOit ranepTOHneft dmia npmieHeHa 
npoda c ocTpboi cHHzeHneM AJl Ha 35-40% c noMOiqbx) BHyrpHBeHHoro 
BseAeHHH HHTponpyccha8l» b peayJibTBTe nero MaMeHHJiiicb nonasaTejm
reMOAHHaMHKH. '

OdpadoTKa cqHHTHrpaMM npoBOAHJiacb Ha KOMnbDTepe I#I 
li/34 J^bK C nOMC^bK) MOAH$HI9fpOBaHHOft npOPpaMMH " llcifitl ", 
BKJnOTiaBraeft, HapHAy c cerMeHTapHHM anajmsoM pacnpeAe-xeHHH 
HHAMKaTopa, HopM£um3aipoo no speMeHH cmiHTHJUiHAHOHHoro CTieTa 
bo scex 5 H3odpazeHHHx: t. e. I-e h 2-e - cneT "mnpHqa" ao 
m nocjie BBeABHHH, 3-e, 4-e, 5-e - ciiHHTHrpaMMH MuoxapAa b 
Tpex cTaHAapTHHX npoexipuix. OdJiacTb HHTepeda BbmeJi&iM Bpyrmyio 
- oHa cooTBeTCTBOBajia MHOKapAy. Jieeoro zejiyAOtuta. Ilocjze '
OToro paoHMi^y cnera Ha nepabix A®yx H3 odpaaceHHHX npHHHMajin 
3a 100% BBeABHHoA Aoau h oi;eHHBajiH ypoeeHb oKCTpaxuHH TajiJiHH-201 
MHOKapAOM jiesoro zejiyAouKa. Been dojibHHM npoBOAHJicn anajiHS 
JiOKajibHHX HapymeHwK nep^ysMM. OAHaxo b padOTe otm AaHHue He



130

npHBOAHTCH, nOCKOJIBKy rjIBBHOR I^eJIbK) HBJIflJIBCb 046HKB B03M0&H0CTM
KOJiH^ecTBeHHoro no^xo^a k nsyneHMio odtewa nep$y3HM b i^ejiOM, 
Oi^eHKa pesyjibTBTOB nposoAHJiacb peTpocneKTHBHO nocjie nojiHoro 

KJIMHMXieCKOrO o6CJI6AOBaHHfl dOJIbHHX, BKJlKmafl KOpOHapOcLHrMOrpa$MK), 
3xoKap(nnorpaj$HK) m peorpa^nio.

SasMCHMocTb cTeneHM dKCTpaKunn ot mbccu MMOKap.ua

OLteHMBBJiaCb y dOJIbHbtX C nOCKOJIbKy MM6HH0 y HMX '

Macca MMonap^a KOJiedJieTcn ot 180 ao 300 r m dojiee.
Oi;eHKa peayjDbTatOB noKaaaaa npHMeaponopmaeaJEfc- 

Hyro SBBHCHMOCTb HapaCTBHMH CTeneHM 9KCTpaK4MM ^U1T^ c 

yBeJiH^ieHMeM mbcch MMOKap.ua ( £ = 0,94). B otbbt Ha BBe^enne 
AHnwpH^aMOJia, Bbisbisaioqero yseJiMyeHMe Koponapnoro kpobotokb, 
BHHBJieHO o^HOHanpaBJieHHoe cHH)KeHMe npHpocTa OKCTpaKijHM 
c ysejiMueHMeM Maccu mhokbpab, tito CBH&eTejibCTByeT 0 cHHJKeHHOM 
pesepse nep$y3MH y dojibHHx c JtKMII c dojibmeit waccoB MHOKap^a.

y dojibHHX c apTepnajibHoB rnnepTomieB b otbot Ha CHHacemie 
AJDl nocjie BHyTpHBeHHoro BBe^eHMH HHTponpyccM^a oTMenajiccb 

yMeHbraeHHe MMHyTHoro od^ewa h cepAetmoro HHAeKca h cHHsteHMe ' 
aKCTpakyMM t mhokbpaom, t. e. yMeHbmeHMe odtewa 

nep$y3MH.

• MHTepecHHe peayJibTaTbi nojiyxieHH y dojibHbix c MEG c Koponap- 
HHM aTGp0C&aep030M H HenopajKeHHHMH, no A&HHHM KOpOHapOaHTHO- 
rpa$MM, BeHeuHHMM apTepMHMM. AHaiasapyH pesyaiBsaiti 

■ MCCJieAOBaHMB y dojibHbix c aTepocmiepoaoM KopoHapHbix 

apTepn# (reMOAHHSLMMTiecKM 3HaT-iHMbiM c^HTajiH ctshos dojiee 50%
npOCBOTa) B 0TB6T HB BBeA^HMe A^OMpMABMOJIB: MbI 0TM6TMJIM 

OTHOCHTejIbHO H6BHC0KMB ypOBOHb npwpOCTB SKCTpaKLJMH 1 B

3toB rpynne (6 nai^neHTOB) - oh He npeBumaji 50% ot yposHH 
-b—noKoe. ypOBenb- npMpocTa-50% m ror?:g~mh~~on;eHHjut Kay 

cHMsceHne pesepaHbix B03M0jKH0CTeB nep$ysMM mmokbpab. Hcxoah 113 

3T0P0, 15 nai^HeHTOB C MHTaKTHKMM KOpOHapHHMM apTepMHMM dbUIM 
pa3A6JieHhi Ha abb noArpynnu: 8 dojibHbix co CHMMeHHbiM peaepaoM 

nep$y3HM M 7 dojibHbix CO 3Ha.tIMTejibHbIM (cOXpaHHHM) pesepBOM 
nep$y3HH mhokbpab.

y^HTHBan 3BBMCMM0CTb od^bOMa MHOKapAMBJIbHOrO KpOBOTOKB OT 

BejiMUMHbi cepAe^Horo Bbidpoca m n0ji0jKMTejibHyro KoppejiHirMio Me«Ay 

MaKCHMaJIbHHM ypOBHOM 3KCTpBK4MM MMOKBpAOM H MMOKapAMBJIb-
HblM KpOBOTOKOM, MbI pBCCtlMTaJIM BeJIM^MHy OdbOMa nep$y3MM
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100
a yAejibHufi o6t,6m nep^yann (/OH) nan MAcdtL Sompga— *

HawdoabmwR o6i>eM nep$y3HH MnoxapAa b noKoe b cpeAHeM no 

rpynne oxaaajicH y dojibHMX c HenopaxennuMM KopoHapnuMX ap?e- 
pHHMH H CHH^eHHHM pesepBOM nep$y3MH H paBHHJICH
153,4+4,2 mji/mhh. IIpw stom oh aoctobopho OTJivmaJicn ot noxasa- 

-reJieil, nojiy^enHux y dojibHMX c xopoHapHUM aTepocKJieposoM - 
91,7+4,2 mji/mhh (p < 0,025) m ot aHajiornmibix noKaaaTejien s

rpynne dOJIbHbIX C HHTaKTHbIMH KOpOHapHbIMH apTepHHMH H COXpaHHbIM
pesepBOM nep$ysnM MHOKapAa - 79,9+13,0 mji/mhh (p <• 0,025).

Eii^e dojiee AOCToeepnoe OTJiHtwe dbuio BbiHBJieHO npn oireHK.e 

yAeJibHoro odtewa nep^yann MHonapAa, KOTopbifi y dojibHMX c 
KQpOHapHbIM aTepocKJieposoM C0CT8BHJI 0,88+0,17 mji/cm^/mhh , y 

dOJIbHHX C HHTaKTHbIMH KOpOHapHbIMH apTepHHMH H COXpaHHHM
$yHKAHOHajibHbiM pesepBOM - 0,70+0,12 (p < 0,01), h b rpynne

dOJIbHHX C HHTaKTHbIMH KOpOHapHbIMH apTepHHMH H CHHMteHHblM
KopoHapHbiM pesepBOM - 2,1 +0,48 mji/cm3/mmh (p < 0,025).

EcJIH ytieCTb, WTO no odm®npHHHTHM HOpMaM $H3HOJIOrHH yABJIbHblH 
od'beM MHonapAHajibHoK nep(^ysHH cocTaBJineT OKbJio 0,8-0,9 mji/cm^/mhh

TO CTBHOBHTCH OW6BHAHHM HaJIHWHe COCTOHHKH rHnepGMKH y dOJIbHbIX 

C HHTaKTHbIMH KOpOHapHHMH apTepHHMH CO CHH?KeHHbIM (|)yHKAHOHaJIb- 
HMM pesepBOM nep^ySHH. BepOHTHO, HMeHHO STO COCTOHHHe HBJIH6TCH 
npenHTCTBHeM a^h noBbnueHHH odbeMa nepftysHH b otbbt na BBeAenne 

BasoAHJiaTaTopoB. .
Tskhm odpasoM, npeAJiaraeMbifi naMH metOAH^e c kh ft hoaxoa k 

OAeHKe pesyjibTaTOB cqHHTHrpa^HH MHOKapma c hosbojihji

ycTaHOBHTb cjieAyiomee *• .
- onpeAejineTCH noHMonponopipioHajibHaH saBHCHMOCTb i.*e*Ay 

QTeneHbK) sKCTpaKirnn t h wacco# MHOKapAa;

- c yeejiHHeHHeM Mac cm MnonapAa nponcxoAHT HCTomenne $yHK-
AH 113 
dbUIH 

DBOM 
OM

OKa OT 

MejKAy 
:.pAHajib-

UHOHaJibHbix peaepsoB nep^yann;
- HMeeTCH T8CHOH B3aHMOCBH3b HOKasaTeJIRMH reMOAH-

nav.HKH h odbeMOM nep$y3HH MHOKapA'i; c noNtombio CLfvl-^AT£

B03M05KH0 HOAOftTH K 01*8 HK 9 3T0H B3aHM0CBfi3H \
- y dojibHMX HBC c KonoHapHHM aTepocKJieposoM eme paa HarjiHAHO 

noATBepjj^aeTCfl Hajinwne chh5K9hhh odteMa nepgysHH h CHHjKeHHMft
£y hklimohs Jib HHft peaepe nep^ysHH;

- epeAH dOJIbHMX C HHTaKTHbIMH KOpOHapHbIMH apTepHHMH BMHBJIH- 
t»TCH rpynna dojibHMX co CHHJxeHHMM $y hku,mOHajibhum pesepBOM nep^yaHM 
: dycjiOBJieHHbiM cocTOfiHHeM rnnepeMHM 6
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METQJJiqECKHE OCOBEHHOCIM H WATHOCTPMECKME 
B03M0IH0CTH Q^miTPAffilH MMOKAPflA C TAJUMEM-20I

' P. B. Mnxa$tJioBa, C. A. JlacKMH, JI. J\. Cohihh,
M. B. SejieHi^OBa, H. M. HepeMnux, H. M. Tph$ohob

(Odte^MHeHHaH cnei^dojibHMi^a 4 ry npM M3 CCCP)

* BospacTsuomufi HHTepec k CLpfHTKrpa$HM MMOKap.ua b Harnett 
cTpane odasan noHBjieHMD OTevecTseHHoro paAHo$apMnpenapaTa 
(Ml) xjzopha 20IT4 .

O^HOBaJieHTHHft MOH T£, HBJIHHCb $H3HK0-XMMHtieCKMM aHaJIOrOM
KajiMH (K*), npH nona^aHHM b opr ohm 3 m BKJiio^aeTCfl b K-Va-AT$-a3Hyio 
CMCTOMy KJieTKM, r,ne dea ytqepda padoTe MOHHoro Hacoca saMeiqaeT 
moh K1" m TaKMM odpasoM nociynaeT B HenoBpejR^eHHHe MbnneuHHe 
KJieTKM* IlpM nepBOM npoxo»,i;eHMH dojiroca P5ETI b MMOKap^e nponc- 
XOfLMT 80%-HaH 3KCTpaKIJHH TBJUIMH. TaK0$i BHCOKMtt 3BXBaT 

nosBOJmeT oijeHMBaTb pacnpe^ejieHMe T& no MMOKap^y c nosMi^K 
npMHi^ma CannpmTeitHa: oho dy.neT npondpi^MOHajibHO $paKi;MM MMHyT- 
Horo od'beMa cepwa, noaTOMy nepsoHaiiajibHoe pacnpenejieHMe Tt 
cooTseTCTByeT nepjyyaHH MKnnetmoft TKaHM. $M3M;iecKMe m duoxMMM- 
yecKMe npoi^eccu BHMHBaHHH m nepepacnpej^ejieHMH TajiaHH b opra- 
HM3M6 IipMBOJHHT B KOHIje KOHIJOB K BUpaBHMBaHMK) COOTHOmeHHH 
KOHi^eHTpaujiM T4 m K bo boom opraKH3Me. Ho saBepmeHMM aToro 
npoi^ecca, npHMepHo nepes 18-20 c MOMeHTa BBeneHHH Tl , oh 
paBHOMepHo pacnpe^ejiseTCH b KajinesoM npocTpaHCTse, a TaK KaK 
nOCJieHHMit MaKCMMaJIbHO CKOHU.eHTpMpOBaH B H0pM3JIbH0 $yHKI9!0HM-
pyiomMX MMOLjHTax, to nepepacnpe,neJieHHe tbjijihh • co speMeneM 

-dy^eT-orpajKaTb” Maccy coxp&HHuix Cb MefadojinwecKOM OTHOuieHHM) 
MHOipiTOB. B aTMx M6xaHM3Max 3aji05K6Ha npMHLpmHajibHaji
BOSMOXHOCTb .HMtoepeHUMaUMM HeKOTDOHapOreHHHX M KOpOHaporeHHHX 
nopajxeHMA MMOKapga c noMombio /2, 4/. *

Bse^eHMe 1T& no dojuocHofi MeTo^HKe noaBOJineT nojiymiTb
MaodpajKeHMH nojiocTeR npasoro m Jiesoro mejiy^oyKOB (HE, JDK) 
m , TaKMM odpaaoM, oijeHMTb ^MJiaTai^Mio mx .nojiocTett. 3tm 
M3odpaj!ceHMH MoryT oKaaarbca HeodxoAMMHMM ^.jih onpeneJieHKn 
nojioaeHMH cep^i;a b rpyflHotf hojioctm npn MHTepnpeTai^M a^hhux.

Hepap. 
naMepu He . 
HOtt odpadc
no^iTMTejibH; 
CTHHMM M B 
KOJUIMMaTOp 
noJiytieHMe 
xsodpaxeHM' 

HacTp. 
75 naB np] 
Kocovi npoe 
HHe MH^MKa 
^eTeKTop : 
T%rpa$M%) ■ 
nojiyueHMH 
opraHMSMa 
MH$OpMau,H i 
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HepaBHOMepnocTb tiyBCTBHTejibHOCTM nojiH speHHH raMMa- 
KaMepbi He .nojuima npeBbimaTb 5% (ocodeHHO b ycjiosMflx KOjmuecTBeH- 
HOit odpadOTKM CUHHTMrpaMM) • JVlH npOBe&GHMH MCCJieAOBaHMfl .npeA” 
no^THTejibHee McnonbaoeaTb KOJiJiHMaTopu c napajuieJibHHMn oTsep- 
CTHHMH M BMCOKMM pa3pefflGHHeM. Mcn0JIb30BaHHe KOHBepreHTHHX 
KOJIJMMaTOpOB HJIH THna "IlMH-XOJIJl" 3Ham4T6JIbHO OCJIOJKHHeT 
noJiy^eHMe cTaH,napTH3npoBaHHux MsodpameHHtt. ysejM Bienne me 
wsodpameHMH jiytime npoBO^HTb c noMombio 3BM.

HacTpofiKy raMMa-Kawepw ocymecTBJiHJiH Ha $otoiihk anepruM 
75 ksB npM imipMHe OKHa ^HcxpuMHHaTopa 20-25%. B aeso# nepe^HeA 
kocoJi npoeKi^HM - 30° (JIHK-30) perHCTpwpoBajiH nepeoe npoxom&e- 
HH6 MH&MKaTOpa B peJKHMG nCnHCOKn B TGHGHHe 40 c. He CMeii^aH 
^eTeKTop h naqueHTa nepes 10 mhh npOBO£min CTa-rimecKyio cijmh- 
T’,irpa$HK) b npoeKiptnx: JEIK-30, JKIK-60 n b ripAMofi (El). C qejibio 
nojiy^eHMH K3odpameHni* c yqeTOM coctohhmh duoxHMH^ecKnx cmct6m 
opraHHSMa h KOjmnecTBa Bse&eHHoro P$H, cdop cipiHTHrpafomecKOft 
HH$opMaij[HM ocyiuecTBJiHJiH no ee iuiothocth - 1000 mn/cnT H8& 
Handojiee "apKO%" odJiacTbio MMOKap&a. 3?a odjiacTb HBJiHJiacb 
onopnott npn npoBe^eHHH cpaBHHTejibHoii oi^ghkh pasHHx CLytHTurpaMM. 
Sanucb b naMHTb 3BM npoBO^Mm b waTpHijy 128x128x256, npn 3tom 
ewe? B %ye#Ke MaTpuubi c MancHManbhum HaKonjieHneM Konedaaca 
okojio 100 HMn ftjiH Kam^oR npoenquH. Hepes 20-24 n sanucbiBajin 
ciTHHTHrpaMMH nepepacnpe^ejieHMH. ycjiOBHH cdopa h odpadoTKM 
MH$opMairnH ocTaBajiHCb TaKHMM me. Ho cutiHrarpaMMaM nepepac- 
npe^ejieHMH (qepes 24 uj cy&HJiM o MeTadomwecKO# aKTWBHOCTH 
( COXpaHHOCTH) KapAHOL^TOB /6/.

IlepBH^HaH odpadoTKa saHJimajiacb b noayyeHMM M3odpameHM% 
nojiocTeft ICK n M. SaTew ysejimmajivi :;cx ?,n,Hhie naotipameHHH 
MMOKap.ua nyTeM nepeso^a nacTM MaTpMLtbi c usodpameHneM MHOKap.ua 

4-128x128) b $opMaT 64x64 ,-KOTopoe -npe^CTaBJiHJiocb-Ha sKpaxe * 
yBejiHueHHtiM. Hocjie CTaH&apTHOK npoi^e^ypu HHTepnoJiflu,nH m 
crjiamnaaHHH BbmnTajm ^ByxJiMHeHHbiH HHTepnojihthBHbiii $oh /8/.

KojnmecTBennaH oqeHKa pacnpe^ejieHHH Tajijmn-201 /5, 6/ 
3a;uiK)wajiacb b Bbidope cseTOBbiM nepoM na OKpane Awcnjien 
"xXCToro MHOKap&a" (naodpameHMe nojiocTn ncK.TnomiJiocb na . 
pacqeTOB). PaccmiTHBajiK KOJitmecTBO RxieeK MaTpm^b! (b % ot 
3C:jtei?o tincjia ?meeK na.^, MxoKap^oM) c MHTepBajioM HaKonjieHM# ot 
MaKcxMyMa: 0-25% - ^ojih pesnoro CHM/tceHiin saxsaTa MH^HKaTopa; 
20-50% - aojih CHimeHHoro HaKonjieHMHj 51-75% - y^OBJieTBOpHTeJibHorc
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m 76-100% - xopomero HaKoruieHHH. Kpowe Toro, y ecex. 
nauxeHTOB oi^bhhbsljih K03$$ni;MeHT aaxsaTa t jiernnMM,
KOTopuft BbraMCJiflJicfl nan OTHomeHne cweTa s jierKHX k cmeTy 
H8& MMOKap^OM (B HOpMB 0,45-0,5).

Ha nepemicjieHHbix Burne MeTO&wyecKMX momohtob, mu cnnTaeM 
npMHi^mHajifaHO bsukhmmm cJie^,yiomne: I) nojioateHHe naiyieHTa bo 
BpeMH MCCJieAOsaHMfl Ha cnHHe; 2) paBHOMepnufl mar yrjia ‘
H&KJiona #6TeKTopa no npoenuptHM (HanpitMep: IEI, JUIK-30, JUIK-60);
3) cdop cuMHTnrpa$HxiecKoft HH$opMaijHn no njiOTHOCTu;
4) yBejiHtieHne Hcxo^Horo MaodpameHMa aJieKTpoHHUM nyTOM (ne 
aa cueT cnequajibHbix KOJuiKMaTopos); 5) BbmHTaHHe HHTepno— 
JLHTHBHOrO $OHa. HpaKTMqeCKaa SHaqHMOCTb nOCJie^HerO nOJIOJKeHHH 
noxaaaHa hbmh np« jyiHTejibHOM ci^HHTHrpa^HtiecKOM HadJuoReHHH 
rpynnu 6ojibhmx (7 nejiOBen) c peiwtfiBHpyDnjHM HH$apKTOM 
MHOKapjaa (MM) m jieTajibHHM hcxo^om. Hpx peTpocneKTMBHO# 
AMHaMiraecKOtt oi^enne cipiHTHrpaMM a tux naqHGHTOB (3-5 HccJie.no- 
BaHHfl y OflHoro dojibHoro b TeneHne p%a jiot) no onxcaHHO#
BUme M6T0AHK6 H6 C HHTepnOJIHTHBHHM Onpe^eJieHHeM $OHa, a c 
BfcWHTaHHeM KOHCTaHTHOft $OHOBOR B6JIHX1HHU (paBHOft 50%) , 
^HayajibHaa h KOjmxiecTBeHHaa oi^enna fleMOHCTpupoBajiH "yjiymiie-

* Hne" cqHHTHrpa^HqecKOft napTHHU no Mepe ycyrydJieHHa kjihhh- 
qeCKOR. BblHCHHJIOCb, TITO 9T0 CBH3aH0 C yCHJieHMOM $OHOBOrO 
HajiyxieHHfl co ctopohu JierKHX, KOTopoe HapacTajio no Mepe 
yBejiHneHMH npn3HaK0B cep^eqHO^ He&ocTaTOTiHOCTH. Stot 
a%eKT HcyeaaeT nocjie HHjiHBHj^yajibKO^ odpadoTKH ci^HHTurpaMM 
no ajiropwTMy HHTepnojiHTHBHofi OTcennn $ona.

OueHKy TOJimnHbi cTenon JDK npowaBO&njix jih6o b $aay KOHe^HO# 
^nacTOJiu Kap^HOCMHxpoHH3HpoBaHHUx M3odpa%eHH%, ;mdo nocjie

-------- KGMnbioTepHoro ^HUHTaH?TH~na^TFodpa?KeKHH" mh onapra "JBih^aodpa=------
%eHM% ero nojiocTH /3/. ilpn anajinse no^BHjKHOCTH ctohok 
JDK no cjie^yeT ynuTUBaTb &aHHwe o tom, iito cHCTOJinuecnaH
aMnjiMTy.ua BHeuiHen rpanni^u Mnonap^a MoweT dbiTb b 2-5 paa 
MeHbme, v©m at^njinTy^a BHyTpeHHen rpaHwuu, h jie?RHT sa 
npe^eJiaMM paapewatomeH cnocodHOCTM r&MMa-naMepbi /?/. HosTOMy 
OLTeHKy KMH6TMKM CT6HOK JDn. CJieflyeT npOBO^HTb TOJlbKO HO %X 
bHyTpeHHeMy KOHTypy. HpenMy^ecTBa KaprD,nocnHxpoHH3aulnn:
I) onpe&ejieHwe khh6Tmkm cTenon JDK; 2) onpeAejieHHe tojiuimhu 
CTeHon JIE b noHeynyio AHacTOJiy; 3) B03MO%nocTb noBTopnbix 
3arinceft, 3 tom nncjie nocjie $apnano ji o r h h e c n o ft h qjHavmecnoft 
narpy3on. • .
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Orjenxa' Tonorpa^HtiecxHX B3a%M00TH0weHH% CTeHOK JDK (Tonn- . 
tiecxaa jnwarHOCTHKa) nonpodno paaodpana hemm m b anaqHTejib- .
H0% cTeneHH aasncHT ot npaBHJibHoro onpe&ejieHMH nojioxeHHfi 
aHaTOMHuecKO# och JDK b rpy^HOfi dojiocth /3/. Ecjih dojibman 

xiacTb MHonapna coxpaneHa h BHayajinanpyeTCfi, to no Tpew 

cTan^apTHbiM npoeKiTHHM MO&HO yCTaHOBMTb HarrpaBJieHne anaTOMH- 
uecKOH och JDK. pTOMy noMoraeT anajina BaaHMOOTHomeHHR 

nojiocTen IUK h JDK, nojiytieHHbiM no nepBOMy npoxojKneHHio 

%H&HKaTopa.
MaodpajKeHHe Mnoxapna JDK b HopMe OTJinnaeTCfi doctoahctbom 

H3MeH6HHH CKOpOCTH CM6Ta, npH 3T0M nepena^ HaKOnJieHMH P$n 

He npesbiuiaeT 30% ot MaxcHMajibHoro. B Hopwe bosmoeho cHHxeHne 
HaxonjieHHH b odjiacTH BepxyuiKH m daaajibHHx 0T#eji0B.
IIojiocTb AH$$epeHi4MpyeTCfl He oneHb oTtieTJiHBO m aaHHMaeT 

* 25-26% ot njioma^H HaodpameHM# Mnoxapna (xoatJxJwijweHT 
^HJiaTa4wH KJ[, b HopMe - 25%).

B pa^e cjiytiaes CHnaenne HaxomieHHfi P$TI b odjiacTH nepe- 
ropo^KM B nepe^He^ npoexi^HH mo5K6t odtacHaTbca npoexitHOHHbiM 
HajiOKeHHeM hojiocth npasoro aejiynomca Ha neper op o^xy. Taxoe 
BH^HMoe cHH)KeHMe aaxBBTa odbiuno He hocht oqaroporo
xapaxTepa(5. F. Kohbxob, 1966, jmiinoe coodqeHne). fIonTBep%n,e-
HM6M HCTHHHOCTH CHHJKeHHOrO aaXBBTa M05K6T CJiyjKHTb BM3yaJIH3ai4Mfi
aTHx naMeneHM# b jnpyroR npoexu.HH (nanpuMep, JKIK-30), rne 

Taxsce oTpajKeHbi neperoponotiHbie OT^ejiH.
FnnepTpo$HD JDK oneHHBaJiH b qpaay xone^HO# nnacTOJibi, 

jindo no paaHOCTHOMy waodpameHMio: f,MHOxap.n MHHyc nojiocTb". .
Hpn rnnepTpo$HH xoa$$HinieHT nnaaTagHM yMeHbwaeTca.

JtHJiaTa4H.fi nojiocTH xapaxTepnayeTCfi yeTXoR ee snsyajinaa- 
4He%, KJt cTSLHOBHTCfi dojibwe 25%. CjiejjyeT MMeTb Benny, %T0

vjiyxnueHHe ‘ BHayajiH3aiiHH nojiocTH CBfi3aH0~He~T0JibxcTc~ ee ......
ysejinxienneM, ho Taxjse h c tbm, iito y dojibHbix c ^HJiaTau.HeH 

JDK, xax npaBHJio, CHnxaeTCfi no#BH%HOCTb ctchox JDK h tom cawbiM 
yweHbaiaeTCH "cncTOJiHuecxoe paaMbiTne" hx naodpajKeHHfi.

JJntJxpyaHoe nopa^eHne xapaxTepnayeTCH paadpocaHHOCTbrO 

30H co CHHJKeHHHM naxornienneM , nepenan axTHBHocTH c^eia
25-50% ot MaxcHMajibHoro. JUh oqaroBoro nopajseHHfi xapaxTepno 
Hajiviyne nepenanoB axTHBHocTH dojiee 50% ot MaxcHMajibHoro h 

HajiHmie neTxnx rpannn othx onaros. Hpn HBC naodpajKeHHH 

HMeiOT CHxaeHHoe naxoruieHne pannoHyxJinna npenny^ecTBenHO na
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Mcxo&Hbix CLtMHTnrpaMMax, a nepea 24 n - "HopMajibHoe" pacripe- „ 
AGJieHne MHAHKaTopa. Ecjih tiepea cyTicn a Tex ace pernoHax 
onpe,neJiHeTCH CHMzeroie saxaaTa, to oto CBMAeTeJibCTByeT o 
noHBJieHHH MeTadojiMiiecKMX nospeacAGHuR. Ci^HTurpaMMu nepepac- 
npeAeJieHMH 6ojiee toxiho coBna&amT c AaHHUMM 3KT. Hpn octpom 
HH$apKTe MMOKapAa (OHM) b nepBue 6 ti ot naqajia dojieBoro 
npncTyna cJieAyeT c ocTopoacnocTbio oi;eHHBBTb ciyiHTnrpaMMbi: 
dMCTpbie AWHaMMWHwe npoi^eccu b mh^bpkthom otiare n nepnnH^apKT- 
Hoft a one yxe tiepea HecnojibKO qacoB MoryT npHBCCTn k ApyrnM 
ciAiHTMrpa$HtiecKMM peayjibTaTBM. IIoaTOMy nporH03MpoBaHMe no 
paHHHM cuMHTwrpaMMaM rrpn OHM secbMa pncKOBaHHO. B noAOCTpyro 
$aay HM c paasHTneM otibtob nospeacAerotfl, ho npn 3$$6kthbhom 
jieyeHHH, Ha mcxoahho CLptHTnrpaMMax ‘MoaceT He OTMeuaTbcn 
cymecTBeHHoro croiaceHHfl aaxBBTa , oahbko nepea 24 y
OHO KBK npaBMJIO HMeeTCH. 3tO CBH3BH0 C paaJBUlHHMH CpOKBMH 

. BOCCTaHOBJieHMH Hep^ySMH M M6Ta60JIM3Ma. CHHJKeHMe aaXBBTa 
ot 75% h Bhirae ot MaxcnMajibHoro MoaceT. pacqeHMBBTbca kbk nojinoe 
OTcyTCTBHe HHAHKaTopa. Pydi^OBBH TKaHb xapaKTepnayeTCH 
OTCyTCTBHeM HHAMKBTOpa M HB HCXOAHHX H HB OTCpOqeHHHX CUMHTM- 
rpaMMax. Ilpn dojibmoM py6i*e c pea hum cHnaceHneM aaxsaTa ^ irX- 

mojkho aanoAoapHTb Hajinnne BHeBpnaMH JDK. Jinn ee noATBepatAeHnn 
aHajinanpoBsuw KapAnocHHxpoHnanpoBaHHhie naodpaacennH mmokbpab 
b KoneiiHyio CHCTOJiy n A^acTOJiy. Hpn 3tom bhhbjihjih napaAOK- 
CBJIbHOe ABHJKeHHe aHeBpH3MBTH^ieCKH H3MeH6HH0fi CT6HKH B CHCTOJiy. 
B CBH3H C OTHOCHTeJIbHOCTbK) nOJiynaeMOFO MaodpanceHHH, npn 
nopaaceHnn Tpex KoponapHux cocyAOB Ha cn[HHTKrpaMMax MoaceT 
perwcTpHpoBaTbCH nHopMajibHoen pacrrpeAeJiejieHne TajijinH-201.
B TBKMX cjiyuanx h6o6xoahmo aHanne kjmhhkm. BecbMa noJiesHHM 
npn 9tom OKaaHBaeTCH onpeAejieHne HHAenca aaxBBTa HHAnnaTopa 

— Jiefkhmh-: -OTHoaeHHe -wJieriwe V- miiokspa" aHatiHTe jibho TTpeBbiniae^r— 
0,4. Hhabkc uome? ObiTb ysejinneH Taicxe npn iCM b aHawHeae, 
npn 2-3 ^jyHKunoHanbHOM KJiacce no HEC, npn cepAeuHoit hcaoctb- 
TOTJHOCTH, npn CHnJXGHnn COKpaTHTeJIbHOIl CnOCOdHOCTH MHOKapAa JIE.

BejioaproMeTpnuecKELH npo6a noasojiHeT oyeHMTb Hannane ko- 

poHapHoro peaepea. fyin aToro cpa.BHMBaioT ci^nHTnrpaMMH, CAejian- 

Hbie b noKoe, c peayjibTaTawn, nojiytieHHbiMn Ha BbicoTe cydwaK- 
cnMBJibHon JnanuecKon Harpyann. Ecjih npn Hariy ane nojiytieno 

cHnxeHne oaxsara roBopnT od OTcyTCTsnn KopoHapnoro
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peaepea .naHHOft odjiacTH ; npn ycMjieHHM aaxsaTa PSil - o coxpan- 
hocth peaepea.

Ilpn HeKoponaporeHHHx nopaaceHHHX MHOKap.ua (b mojioaom bob- 
pacTe), nan npaBHjio., OTMeyawTcn odjiacTH AM(#ysHoro cHM&eHHH 
MeTadojiHOMa npn coxpaHHO# neptfcyaMH.

Co BpeMeHQM. no~BHAHMOMy, c npHCoeAMHeHHeM HBC, xapTMHa 
pacnpeAejieHMH Ha ncxoAHUx m OTcpoyeHHtix cipiHTHrpaMMax
MOKeT hochtb cMemaHHHfi xapaxTep /4/.

PaapadoTaHHafl hbmh MeTOAHKa onpeAejieHns npHCTenonHoro 
TpoMda He TpedyeT AonojiHHTejibHoro speMeHH MccJieAOsaHHfl /!/. 
Jtna aToro conocTaBJiHJiH HaodpazeHHe nojiocTM JDK c HaodpajitemieM 
MMOKapAa. Ecjim nocJie cnei^ajibHoK odpadoTKH Ha peayjibTMpyiomeit 
CLtHHTHrpaMMe nojiyxiajiH nojiHoe cosnaAGHHe BHeranero KOHTypa 
noaocTH H BHyTpeHHero KOHTypa MHOKapAa, to A^JiajiH bhboa o6 
OTcyTCTBHH TpoMda; npM HecobnaA©Hhh KOHTypos - o ero h8jihwhh •

TaKMM odpaaoM, nocJie OAHOKparaoro BBeAeHHH TajuiHH-201 
xjiopnAa Hcc^eAOBaTejib Mome oi^eHMTb:

1) cocTOHHHe nep$y3HH MHOKapAa JDK;
2) C0CT0HHH6 M6TadOJIH3Ma KapAHOI^HTOB JH;
3) HajiH^me rHnepTpo$HH m/hjih AHJiaTa^M JDK h IDK;
4) cTeneHb KHHeTHyeQKMX HapymeHHft JDK;
5) HajiHtme aHespnaMH JDK;
6) HsuiHxiHe npHCTeHOtiHoro TpoMda JDK;
7) odmyio coKpaTHTeJibHy® cnocodnocTb JDK.
PlTax, CAHHTHrpa$HH MHOKapAa c HBJineTCH nojieaHHM

h nepcneKTMBHHM AHarHocTHyecKHM mbtoaom b KapAHOJiorHyecKofi 
npaKTMKe. .
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OUEHKA. HEP$y3HH MHOKAPM y BOJILHHX MHEMKHECKOll 
B0JIE3HM) CEPMA-; nEPEHECUMX AOPTO-KOPOHAPHOE 

IMiTHPOBAHHE

E. B. CBHpmeBCKMit, A. A. MapranoB, C. B. ycoBa, 
A. A. KiipHTieHKO, C. K. Cmhphob -

(Bcecoio3HUM Hayxmbiit qeHTp XHpyprMM AMH CCCP)

201CuHHTHPpa$HH MHOKap^a C Tt- HBJIfleTCH BajKHbIM AHarHOC- 
TH^ecKMM cnoco6oM pacnosHasaHHA MineMiraecKoSi dojiesHH cepjiqa 
(HBC). HyBCTBMTeJibHOCTb 3Toro cnoco6a b ^arHOCTMKe HBC, 
BbinojiHHeMoro b ycJioBMnx $K3MwecKo% Harpy3kh, npeBOcxo^MT 
qyBCTBHTejIbHOCTb HarpySOtlHOtt 9JieKTp0Kap^H0rpa$MH B epe^HeM 

• Ha 10-15% /f, /‘tamUtowtal, 1977 r. \ E&rtr&UiSjUaV 1978 r.; 
A. A. KpaMep, I960 r.; B. B. CeprueHKO, R. R. Uiepda.TKMH,
A. II. BopuceHKO, 1985 r./.

Cu[HHTnrpaj$HKD MHOKapjo.a ranpoKo ncnojibayioT h b KapaxoxMpyp- 
r%M, rjie c ee noMoqbio ocyqecTBJimbT OTdop dojibHux Ha aopTO- 
KopoHapHoe uiyHTHpOBaHwe • O^Hano, padora k nocBHqeHHwe 
oqeHKe perxoHapHoR nep$y3MM MHOKap.ua nocjie ero xnpypnmecKOft 
peBacKyjiHpHsai^HH, see eqe e^HHM^HU•

L[ejib HajueK padora - HsytieHHe npodJieMu MSMeneHHH perno- 
HapHoro pacnpe^eJieHHH b pesyjibTaTe aopTo-KopoHapHoro
WyHTMpOBaHMH dOJIbHHX HBC.

KjiHHHqecKan xapaKTepMCTHKa dojibHux h motoabi odcjie&OBaHHH

14 mvxwmh*h I zenuiMHa. KpoMe Toro, odcjieflOBaHO 8 naiyieHTOB c 
sajiodaMM Ha dojin b odjiacTH cep^a. C noMoqbio KOMnjieKca flnar- 
HOCTHqeCKHX MOTO^OB y 3THX 8 dOJIbHHX dbUI OTBOpPHyT ^IiaPH03 
xaxoro-TO hh dujio aadojieBaHHH cep^ija hjim KopoHapHtix cocv^ob. 
CnxHTHrpaMMu MHOKap&a, noJiyneHHbie c b ycjiOBHHX
$H3HtieCK0$i Harpy3KM, y 3THX dOJIbHbIX npH3HaHH HOpMaJIbHbIMM, 
m bch rpynna nai^xeHTOB paccMaTpnsajiacb b KanecTBe KOHTpojibHoR.

Bee 15 dojibHux c HBC cTpa&ajiH cTeHOKap^nen iiokoh h na- 
npHKeHHH. 10 M3 hhx nepenecJiM b nponuioM TpaHCMypajibHne
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HH$apKTH MHOKap.ua. Boom 6 o jib hum 6buia BbtnojineHa pemreHO- 
KOHTpacTHas KopoHaporpa$HH h aesaH BeHTpHRyaorpafiHH. Ilpn 
3T0M dbUIH BUHBJI6HU MHOJIteCTBeHHbie CT6H03H KOpOHapHUX 
apTepHfl, npeBuniaxiUMe 50% hx npocseTa. “

BceM 15 nai^HeHTaM npoHase^eHO MHoacecTBeHHoe aopTO-xopo- 
HapHoe DiyHTHpoBaHne co cpeflHHM xoaHyecTBOM myHTOB 2,6.

Ao onepaqHH cipiHTHrpa$Hio MHOKap^a c 20IT£ , aa HCKaroye- 
HneM 2 TfntejiHx doabHux, npoHasoflHJiH b ycaoBHHX $M3nyecK0ii 
Harpyara. Ha bucoto HarpyaxH (noHBaeroie CTenoxapAHH, peaxoR 
oamiikh, ^enpeccHH hxh noflteMa cerMeHTa ST Ha aaeKTpoxapAHo- 
rpaMMe) BHyTpHBeHHo bboamhh 1,6-1,8 mKm 20% . Hepea 
5-7 mhh nocae HHbexifliH npenapara nposo^njiH cipmTHrpa/JiHn 
MHOKap^a CraMMa-KaMepa " PAo- fcUnnqR” c xoMnbioTepoM PfiP 
II/34) b cJieflyiomHx npoexipiax: Jiesaa xocaa (45°), jiee&a 
dOKOBas h nepeAHHH n{)HMaH. Hepea 4-6 y nocae HHbexipiH 

T(. perHCTpnpoBajiH OTcpoyei-iHue cipmTHrpawMu flan oqeHKK 

nepepacnpe^ejieHHH npenapaTa b MMOKap^te,
C4HHTHrpa$HH) MHOKapfta npoBOAHan aa 7-12 AHeR ao onepaqxn 

h yepea 7-25 AHeR nocae Hee. Bocae onepai;HH cnHHTHrpafroo 
MHOKapAa nposeaH y 13 doabHux, na hhx y 5 b panroie cpoKH 
nocaeonepapKOHHoro nepnoAa (7-8 AHeR) b ycaosnax noxon.

PeayabTaTU HccaeAOBaHHH h hx odcymneHHe

2oi onePau^M y Bcex doabHux hbRughh Ae$exTu pacnpeAeaeHHH 
Tt- b MHOKapAe, yacTb na xoTopux He aanoaHaancb Ha ot- 

cpoyeHHUx cahhthrpaMMax (nepcHcmpyron^e "Ae$eKTUn) h 
odHapy*HBaaHCb ya^e Bcero y doabHbix c nepeHeceromMH Tpanc-
MypaabHUMH HH^pKTaMH MHOKapAa. Boabmaa yacTbJ^e$exTOB^..... .... .
pacnpeAeaeHHH T& Ha oTcpoyeHHux ciiHHTHrpaMMax cymecTBeHHo 
yMeKbiaaaacb no naoyaAH h hht6hchbhocth, t. e. perxcTpxpo- 
Baaocb yacTHxmoe nepepacnpeAeaeHHe npenapaTa. Jlxnib y'2 doabHux 
yAaaocb aa$xxcxpoBaTb noanoe nepepacnpeAeaeHHe 2^T£ f T. e>
He odHapyatHBaaHCb "Ae$eKTu" HaxonaeHXH npenapaTa Ha oTcponeH- 
Hbix cqHHTHrpaMMax. ConocTasara cqxHTxrpaMMU MHoxapAa c xopo- 
HaporpaMMaiiH, odHapyatnax, yro y doabHux c MHoaecTBeHHHXH 
CTeHoaanH 3 ochobhux apTepxR, peaxo OTrpaHHyeHHHX "ae*exTOB" 
pacnpeAeaeHHH Tg. He BHHBHHeTCH. OAHaxo, cttHHTHrpaMMu
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MMOKap.ua y otmx dojibHbix npe^CTaejiHJiM codofi "mioxo KOHTpac .i 
posaHHwe M3odpa»eHHHw c MejiKo-o^aroBO^ HepasnOMepnoctbio 
pacnpeAeJieHMH Eojibiuan cTeneHb rMnonep$y3MM MMOKap.iv1
y 3tmx dojibHHx oTMenajiacb, Kax npaBMjio, b dacceMHe apTepnu r 
dojibme# CTeneHbio CTenoaa no cpasHeHmo c ypoBHOM cTenosa 
APyrMx.apTepM^.

riocjie aopTO-KoponapHoro uiyHTMpOBaHMH M3M6HeHMH pacnry 
^.ejieHHH &- b MMOKapae mojkho KJiaccM^MqMposaTb cJie^yiomMM 
odpasow:

1. y dOJIbHUX C MHOJKeCTBeHHUM CT6H03Mp0BaHMeM OCHOBHbJ?’
KoponapHux apTepnR HajiOKOHHe 3-4 aopTO-KopoHapnbix rayHTOB
npHBOflMJio k cymecTBeHHOMy m npaKTMtiecKM o^HOpo^HOMy yjiymuem-’n
HaKonjieHHH ^U1T£ bo scex cerMOHTax ctohok JieBoro xejiynoqKa,

POT2. y dojibHHx c wA6$eKTaMMw pacnpe^ejieHMH Tt na » •
^oonepai^MOHHHX ci^MHTHrpaMMax, aaperMCTpMpoBaHHMX Henocpe#- 
CTB6HH0 nocae KHteKi^M npenapara, h ero tiacTMxiHMM nepe- 
pacnpe^ejieHMeM Ha oTcpoxieHHbix CLtMHTMrpaMMax, nocjie onepai^wn
Ha cepM^HHX cquHTHrpawMax bhhbjirjim HopMaJiMsaqMio pacnpe&ejieHHH 

t . O^HaKO, y HeKOTopux dojibHHx nocjie onepauMM Ha 
paHHHx cpHHTHrpaMMax odHapyiKena perMOHapHan HepaBHOMepHOCTb 
nep$y3HM MMOKap.ua, Hcyeaajoman, nan npasMJio, Ha OTcpoxieHHux 
CLtMHTMrpaMMax. ' •

3. y dojibHHx c £0onepauHOHHHMM nepcMCTMpyioii^MM Mfle$eKTaMMM
HanonjieHMH nocjie onepai^MM OTMexieHO cymecTBeHHoe yjiymneHMe
HaKonjieHMH npenapaTa b 3oho 3tmx &e$eKTOB.

B nameR padoTe McnojibaosaH npMHi^n cepMRHoR cuHHTMrpa^MM, 
Kor.ua nocjie o^Hoft hkboki^mh perMCTpMpoBajiMCb cl^mhtmrpaMMu
nenocpe&CTBeHHO nocjie $M3H%ecKoR Harpy3km mjim BBe^eHMH dojibHUM 

- - npenapaTa-B-ycjioBHHX noKon m cnycTH 4-6-tr.~------- ------- —
3tot no^xo^ paapadoTan rpynnoti b 1976-1977 rr.

CepHiiHOH cpMHTMrpatpMR, no mx mhohmio, odecnewMBae? AM#eneH- 
UMaqMio odpaTHMofi ‘ MiaeMMH MMOKap^a ot 3oh ero pydi^osoro nepe- 
po3%eHMR BCJie^cTBMe nepeHecennoro MH$apKTa MMOKan.ua.

MHTepecHO otmotmth , x^to KaK & /1976, 1977 r. /,
tbk m APyrMe asTopu /9.IU4zkit Ua£ 9 1979 r./ nojiaraioT, x^to 
perMCTpauMH ".ne^eKTOB" pacnpej^ejieHME Ha oTcpou.eHHnx
C4MHTMrpaj.iMax HBJineTCH mh^mkai^MePl pydijoBoro nepepo%&eHMH 
MMOKap&a. My »e TaKMe "&e^eKTy" nep$y3MM MMOKap^a HadjDo^ajiM
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He To.qbKO y dojibHHx, ncpeHecu:nx TpaHCMypajibHbifl MH$apxT 

MMOKap^a, HO M y dOJIbHblX C peaKMM C?eH03Hp0B8HMeM OCHOBHbIX 

KopoHapubix cocynos, He Myesunx panee MH<£apxTOB MMOxap^a.
y dOJlbiUMHCTBa dOJIbHbJX C nepCMCTHpyiO^tfMM &OOnepai;%OHHbIMM 

"Ae^exTaMn" nepjyani! MnoxapAa nocjie aAexB?THoR peBacxyjiHpMsai^M 

MHOKap.ua oTMevajTH mjim nojinyio HopwajiHaairMw pacnpe^e.neHHa .

hjih, wau^e, HeKOTopy:-) cTeneHb jioxajibHoR rnnonep^yaMM, BbipameH- 

HocTh KOTopoB du.na cy^ecTseHHO MeHbme, neM fl,o onepe uym.
BecbMa HHTepecHo, na naiu 33Pjiha, odHapyzceHne Ha Aoonepa- 

IJMOHHHX OTCpOtieHHblX CUHHTMPpaMMaX p63K0r0 yBeJIMWeHMH 30HbI 

runonepipysMH MMoxapAa no cpasneHMio c 30hoB, bhhbjiohhoB Ha 

cuHHTwrpa^.i3x Henocpe&cTBeHHO nocjie #M3M%ecxo% HarpysxM. 
Ro-BHAHMOMy, noAodHbie H3MeHeHHH pacnpeAeJieHMH L mojkho 

cooTHecTM c $eHOMeHOM odpaTHoro nepepacnpeAeJieHMH 
CjieAyeT OAHaxo otmothtb , hto otot $eH0M6H, nacTOTa xoToporo 

cocTaBJineT 5-7< /, 1981 r.; £ C*u£
201^^ 1985 r./, oaxjnoqaeTCH b tom, hto ^e^exT" HaxoruieHHfl 

Tt b MMoxap&e, BWHBJiaeMHB Ha OTcpoveHHbix cijHHTHrpaMMax, 

noHBjmeTCH b 30He, pa© Ha dojiee panneft ciyiHTMrpaMMe otopo 

"Ae&exTa" He dbuio. Utthi<4aL /I985 r./, &mc4*MUc Ual, 
/I979 r./, £ Owd <D.®ir%ctt /I985 r./

OAT *
noxaaajin, WTO Taxoe pacnpeAeJieHne fcV'LT£ b ycjiOBMHX cepnftHOft 

ciTHHTMPpa^HM MMOxapAa ohm HaxoAHJiM b Tex yiiacTxax MMoxapAa, 

xoTopue oxasbisajiMCb b dacceftnax pesxo CTeHoanpoBaHHux.xopo- 
HapHbix apTepMM. *

y HaJUMX dOJIbHbEX 3HatlMM0R yBeJIMtieHMe 30HU CHM%6HH0P0 
HaxonjieHMH 1Tf. Ha OTcponeHHbtx ci^hhtmrpaMMax no cpaene hmk) 

c BejiMUHHoR 3oh PHnonep^yann Ha paHHxx CLpiHTHrpaMMax Taxme

cooTBeTCTBOBajio “daeceffey cyyecTBeHHo CTeHd3MpWaHHdM------------------------

KopoHapnott apTepMM. HajioxeHMe aopTO-xoponapHoro uiyHTa 

AaHHoB apTepMM np',iaoAMJio x yjiymueHMK) nep<^y3MM MMoxapAa b 

daoceMHe woft apTepMM m McneanoBeHMio yxasaHnoro pacnpeAeae-
HMH ^011Z.
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1. C noMotqbK) cepwMHoR CL;nHTMrpa$HM c JL mo?.:ho Bbi.qpMTb 

H3M6HeHMfl nep(|jy3HH MMOKap^a, HacTynajomne a peay JibTa to 
XHpyprvmecKOM pesacKy JiapMsa i^hm MMOKap.ua.

2. AopTO-KopoHapHoe wyHTMpoBaHMe cnocodc'TByeT cy viecTBeHHCv.
yjiymiieHMK) nep$y3MM MMOKap&a y dojibHhix c nepeHeceHHHMM
AOonepaqHOHHUM^ MH$apKTaMM MMOKap.ua.

3. Hocjie onepaqMH cTenenb perMOHapnofi HepaoHowepHocTM
pacnpeAejieHMH anatiMTejibHo yMenbiuaeTCfl.

4. Ana AOCTOBepHOft ol^obkh ypoBHH nocJieonepaiyiOHHoro kpobo-

CHadmeHMH MMOKap.ua HeodxoAMMhi conocTaBJieHMH ao- m-nocjie- 
onepai^MOHHbix ctpiHTMrpaMM c '

i\6
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nPOraGCTHHECKOE 3HAMEHME OPiTHTPAitHH MMOKAPS 
C XJIOPiypj 20ITg H KAPjEMOPEMOfllHAIvlHKU y BOJILHHX 

HliEfiiqECKOa B0JIE3HBK) CEPJMA H APTEPMAJILHOfl 
mnEPTEHSIEJl

r. H. JImbhimi;, E. M. Hapos, B. A. JKyKog, 
E. M. KopHHeHKO, A. M. MapTbiHOB,
C. A. JiaCKMH, A. JI. BepTKHH

(JIadopaTopMH pa^MOMsoTonnoM &MarH0CTMKM 

PopOACKOil KJIMHMiieCKOM dOJlbHML(bI !<• 50)

npM apTepwajibHOM rnnepTeH3Hn (AT) b Te^eHne 3-5 jigt pas- 
BMBaeTCH rnnepTpo$MH MHOKapfta, KOTopaa mojkgt ycyrydwTb 
H3MeH6HMe MMOKap^HaJIbHOrO KpOBOTOKa H $yHKI4MOHaJIbHOrO 
COCTOHHHH MMOL^MTOB • PaspadOTKa M EHe#peHMe B KJIMHPmeCKyK)
npaKTMKy HGMHBaaHBHbix mgto,hob peorpa^nn, axonap^norpa^MH 
OXOKF) h cunHTnrpa$MM MMonap^a (CIU) pacniHpneT bosmotkhoctm
B %3yweHMM 3TMX ^BOnpOCOB•

Uejib HacToaqe# padoThi - conocTaBJieHMe b j^HHawiiKe cTe- 
neHM m xapaKTepa rwnepTpo$MK MMOKap.ua h Tuna KpoBOodpameHHa 
c jn.aHHbwn CFT/1 y dojibHbix MBC c AF.

Odcjie&osaHO 28 MywiHH b BoapacTe ct 48 &o 73 JieT (cpe&H*& 
soapacT 58,7+3,4 ro.ua). CTadmibHan AT bobctarnpoBana y 22, 
jiadmibHan - y 6 dojibHbix. CTeHOKap^HH 111 $yHKiTMOHajibHoro miacca 

'.UMarHocTupoBana y 17, iy - y 6 h y 5 dojibHbix OTMe^eHa 
6 ea do jig Baa Aopwa MBC.

IloKaaaTejiH ijreHTpajibHoft reMO.n.MHaMMKM ^jih BepH(%)HKai;HH rana 

-KpoBoodpaa»eHHfi -onpefiejiHiiH- MeTOflOM-rerpaffajrapHOft -rpyflHOft^pe- 
orpa^MM Ha peoruieTwaMorpa^e PFIF-202. ilpn otom y dojibinnHCTBa 

OOJIbHbIX (20 tieJIOBSK) KOHCTaTHpOBBH PHnOKHHGTMlieCKHft THH 
(CM * 2,0 ji^mhh/m^, y 5 - oyKHHemuecKHvi (CM ot 2,0 ro 
2,8 ji/) h y 3 - PHnepKMHeTHx-recKMft (CM > 2,9 ji/mmh/m^). 
3XCXF perncTpHposajui c nowc^bo npiidopa n Put fUi -ItAo-rltur 

80 C".
ypejumenue jvaccu v%oxap%a jigbopo we Jiy.no qna (MJLii) pac- 

UGHMBaJiii Kan ymgpghhog npn aHaqoHwax^HH^eKca ot. 81 
110 p/m^ , DuipaKeHHoe - dojiee 100 p/m^. FpnepTpo^Hio MMOKaprna
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KOHCTaTMpoBaJiM KaK BKcueHTptmecKyio npn jv^HTanMM noJiocTen 
JieBoro jKejiymonKa 6o;iee 2,8 cm/m^; accHMeTpMnecKyio - npyi 

yBejiHuenuM OTHouieHHH tojiiumhu MexoKejiy&oyKOBoR neperopo^.KM 
k TOjiu^MHe sa^Heti cTeHKH JieBoro %eay%o%Ka b ^nacTOJiy dojiee 
1,3, KOHqeHTpuiiecKyK) - npn OAMHaKOBOM' yTOJimeHHii Meric^ejiy^ov.
KOBO# neperopo,njcn m sa.^HeM ctbhkm. ' " - *

Cq^HTwrpa^HM MHOKanna nposofMJiM c noMou;bio rawMa-KaMer^ 
PKC-I. c KOJiJMMaTopoM BbicoKoro paapemeHMH c o^HoapeMenKOM 
aauMCbK) HH^opMaynM b nawHTb 3-BM (n '£<&7D77^^ -II” ” *t)£L ", GIZA; 
b MaTpmjy (JopMaTOM 128x128. C6op ormhTH'rpatfiMnecxo# MH$opMan>..H 
ocymectbjihJim no ee njiOTHOCTM (1000 mm/cifi) nojm apeHMfi ’riam 
odJiacTbio MaKGMMajibHoro HaKonneHna: HHja,MKa/ropar MHOKapnotf. '
Ilpn 3T0M BpeMH c6opa MHQOpMaqMM JD.JIH KajK^O^* npoeKUHH B * 
aaBMCMMOCTM ot bktmbhoctm Kojreda'.nocb b npemejiax 5-15" "MHH. 
HccjieAOBaHMfi npoBOftMJiM b nojiomeHMM naijrteHTa jiexa' na' cnMHe . 
nepes 10 mmh nocjie BHyTpMBeHHoro BBe#eH%a 74 MBk xjiopH.ua 
TaunjiHH-201 nyTGM nocjre,HQBaTejibHo^ *3anMCM'M3odpajKe;HMfl cep,rm^ 
b Tpex npoeKUiiflx:1 nepe^nei* m meyx .neBbix kochx - 30° h ‘60o.‘ ’
Hepes 24 ii b M#eHTMtiHHX ycjiOBM.qx npOBO^nJiacb noBTopHan . 
sanncb MaobpajKeHMR cepuma de3 monojimrejibHoro BBe&eHM# 
TajijiHH-201. OdpadoTKa nojiyneHHbix ^anmix na KOMnbioTepe aa.KJno- 
iiajiacb B BbmMTaHMM t^OHOBOft aKTMBHOCTVi M B K0JIMneCTB6HH0M 
onpe^eJieHMM pacnpe^ejieHMH pauHOHyKJiMAa b, MMOKap.ue. Pesyjib- 
T3TH Bbipa^aJIMCb B OTHOCMTeJIbHbTX .CpeftHHX BeJIHnMHBX 3 OH C .
XOpOIHHM', ymOBJieTBOpMTeJIbHblM M BJIOXMM CO^ep^aHMeM, M HpaKTH- 
xiecKMM OTcyTCTBMeM MH^MKaTopa b np6u.eHT.ax. k odmewy .nncjiy 
fine ex b Tpex npoeKu^nx. KojinnecTBeHHafi. omeHKa pacnpemejieHMH . 
xjiopM^a TajuiMR-201 npoBO^Mjiacb no MeTo&HKe npeuJioxeHHOM

_JI*—Jl* ConiMHbiM. /1960 r • / •---------- -—:——--------- -— ------ ~ -......
yMepeHHoe yeejiMneHne Maccu MJBK dbuio y IS- m Bbpa^eHHoe - 

y 10 .Jinn., KoHmeHTpMuecKafl TMnepTpo^MH MJDK HMeJia MepTO y 12, 
SKomeHTpMHecKaLH - y II . m accMMeTpMnecKaa - .y 5 dojibHbix. :

Cpe^M dojibHbix c rMnepKMHeTMxiecKMivi p^ip^aHTOM reMOAMHa^K -: 
name oTMenajiacb BbpaxceHHaB accMweTpMnecKaH. mjim . KOHmeHTpimecKaH 
FMJUK, npn 3yKMHeTMnecK0M - BbrpajfceHHan KOHireHTp#n$cKaH, 

BbpazeHHaa FMM pasBMBaeTca name npx AJWTeJibHoft AT. 
cTehoxap^Mm iy pyHKUMOHajibHoro KJiacca.

y dOJIbHfclX C TMnOKMHeTMneCKMM TMnOM KpOBOOdpameHMR Ha MCXCA 
HbIX GHv! 30HH OTCVTCTBMfi MH#MKaTOpa M HJICXOrO K.pOBOCHad)KeHM.q
npesuiLajiM, a aona xopomero KpoBOCH.adKeHMp dbuia MeHbje, ner y
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dOJIbHHX C APyrMMM BapHBHTaMH reMO^HSMMKH. UpH #OCMOTpe
uepea 24 q y dojibHHX c rHHOKMHeTHqecKUM tkhom 3ohm OTcyrcTBKa 
m anoxoro HaKormeHHfl hh^hk&topa onaaajiHCb b 2-2,5 paaa 6ojibme, 
qew Ha mcxoj^hhx CFM. '

BejuuiHHa sohh naoxoro HaKonneHHfl HH^HicaTopa npn AOCMOTpe 
naxoAHTCfl b npmio nponopipioHajibHofi aaBHCHMOCTH ot HHAeicca 
MMJQQK h peaKO soapacTaeT np% yBQjiHqeHHH nocJie,nHero dojiee 
120 t/m .

Hatidojiee nporHocTHqecKH HedJiaronpmrrHHe hcxo^h b TeqeHHe 
ro^a HadJDOAeHMfl KOHCTaTHposaHH y dojibHHx c rnnoKHHeTifqecKHM 
THHOM KpOBOOdpaqeHHH, C BbipaateHHMMM SOHaMM OTCyTCTBHH HH&W- 
Karopa Ha CHA h MMM, npeBbzmarmeH 120 r/V\



147

uTpe
TCyTCTBHH

aaa 6ojibme,
opmirPAffim mmokapm c xjiophuom tajumh-2oi

B OUEHKE EEP5y3MH MMOKAP# Y BOJILHHX C 
nOCTHHSAPKTHHM KAP^0GKJIEP030M

A &OCMOTpe
HneKca
DJiee

H. A. nwcapesa, B. A. ByAaHHUKHft,
T. H. HoprojiMaHM, A, A. KjieMdoBCKMft, 
A. 3. 3b6HT0b

b TeqeHHe

TK^eCKHM 
HR HHAM-

(HMH npo$HJiaKTiraecKO$i KapAHoaornn BKHLt AMH CCCP)

Bee dojibmee sHaneroie b cero&HamHe# A%arHocT%Ke cepAewn 
cocy,aMCTHx sadojieBaHMii, b AOCTOBepHoR oqeHKe (fcyHKAMOHajibHorv 
COCTORHMR CepAexiHO-COCyAMCTOil CMCTeMM MrpaiOT M6TO&K pa&MO- 
HyKJIM^HOA HHAHKai^HH. O^HMM H3 TBKMX M6T0A0B RBJ1R6TCR
cqMHTurpa^HR MHOKap.ua c t, noaBOJiRiomHM oqeHMBBTb mho- 
KapAHajibHyio nepjrysHD, Hajiaqae HmeMHSHpoBaHHHx yqacTKOB h 
pydl^OBHX H3MeHeHHtt.

B CBH3H c pa3BHTM6M xHpyprwqecKoro JieyeHHR wneMwqecKOii 
dojiesHM cepAAa ocodym aKTyajibHocTb npnodpeTaeT sonpoc oi^eHKH
XH3Hecn0C0dH0CTH TK8HH MHOKBpAB B OdjIBCTH nOCTMH$apKTHOrO
pydi;a peraeHHR Bonpoca o bosmoxhocth m Heo6xo^hmoctm npo- 
B6A6HHR Onepau^MH BOpTO-KOpOHapHOrO myHTHpOBBHMR. pemeHHR
AaHHOfi aa^ami TBKxe HcnojibayeTCR cqHHTHrpa^Ha MHOKap&a c 1 .

Hbmh nposeAeno KOMiuieKCHoe pa&%OHyKJi%AHoe H3yqeHne nep- 
$y3HH H ^yHKi^iOHajibHoro coctorhhr: MHOKap&a y 36 dojibHHX, nepe- 
HecmHx ocTpbdi MH$apKT MMOKap&a B cpoKH ot I weeaqa ao 1,5 jiot 
K MOMeHTy odCJieAOBaHHH H rOCnHTaJIH3HpOB6LHHHX B BKHLt AMH CCCP 
AJLh pemenwH Bonpoca o xapyprauecKOM jieqeHHH. JtHarHoa 

—..MH$apKTa MHOKapAa bo scex ciiyganx foui-iiOATBep^eH flja&zz&JM 
AHHaMHxiecKoro 3KT-odcjieAOBaHHH, onpeAejieHHR slkthbhoctm 
CfaiBOpOTOUHHX $epM6HT0B M IlOJIOaCHTeJIbHHMM D63yJibTBTBMM MCCJIBAO- 
Banna c ^^Tc-mipOipoctpaTOM. OnpeAejieKHe coctorhhr MHOKapAnajib- 
HoA nep$yaHH nposoAHjiH c noMombc xjiopHAa no onncaHHOH
panee MeTOAHKe /A. 3. 3b6htob a coasT., 1982 r./. tfccjieAOBSii.. , 
BbmojiHRJiH Ha raMMa-Kaxiepe "Owera-500^ (CliiA) h KOMDbDTepe 
"Cijhhtpoh" (HiBeftijapHR). OqeHHBamH HaKonneHHe paAnonymiHAa b 
MHOKapAe qepes 20 mhh nocme BBeAeHHR (nepnoA MBKCHMajibHoro 
HsiKomieHHR) h qepes 3-4 q (nepHOA nepepacnpeAeaenwa). Kpowe 
Toro, y 16 dojibHLix HccJieAOBaHne 6mjbo BbraojiHeno kbk b nonoe,
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Tax h npn $H3MtiecK0ft Harpy3Ke Ha BejioaproMeTpe (npM OTcyT— 
CTBMM KJIHHHqeCKHX IipHSHaKOB He^OCTaTOUHOCTH KpOBOOdpailjeHHfl).
Oi^eHKa coctohhmh KopoHapHoro cocy,iyicToro pycjia 6tula 
npOBe&eHa y scex 6ojibhmx c noMonp>io cajieKTHBHOil KopoHaporpa<|)HH.

B KaqeCTBe MOTO^a KOHTpOJIfl HCnOJIbaOBBJIH TpaAMJHOHHyD 
rrpody c HHTporjim^epnHOM npn npose^eHHH BeHTpHKyjiorpa^HH 
Jiesoro meJiy&otiKa.

Ilpn oqeHKe peayjibTaTOB Koponaporpa$HH Ehmejnenu 2 rpynny 
dojibHHX, B I rpynny bowjih 22 dojibHux c ccxpaneHnoft npoxo&M- 
MOCTbK) HH$apKT-3aBHCHMOK apTepHH, HJIH, B CJiyqae ee 0KKJID3HH,
C XnpomHM 38LnOJIHeHH6M ^HCTajIbHUX OT^eJIOB cocy&HCToro 
pycaa no kojuiaTepajmM. y 14 dojibHHX HH^apKT—3aBHCHMaH 
apTepHH k MOMeHTy o6cjie,noBaHMfl dmia OKKJBoanpOBaHa, KOJUiaTe- 
pajibHoe sanojineHMe 6hjio cJiaduM min OTcyTCTBOBajio. Hhtpo- 
rjmuepMHOBan npoda y 6ojibhux I rpynny dyjia nonoxHTejibHOft 
(conpoBoawajiacb chmx©hh©m CTenemt AnoKHHesHn), bo EL rpynne -
OTpnuaTeJIbHOit BO BCSX CJiyqaHX.

Hpn npoBe^eHMH cljmhtmrpa^jun MMOKap.ua y dojibHHX I rpynny 
oTwe^eHo GHMjKeHMe HaKonnoHMK pa^OHyKJiM^a b cerweHTax, 
cooTBeTCTByiomnx 30He MH$apKTa MHOKapAa, y 16 dojibHyx AO 50%
0T MSLKCMMajIbHOrO HSLKOHJieHIlH B MHTaKTHMX C©rM©HTaX (b Cp©AH6M 
Ha 40,6+3,8%). y 6 dojibHyx pacnpe^eJieHMe pa^no$apynpenapa?a 
(P$EL) b MMOKap^e dbuio HopwajibHUM. Ilpn oi^erace pacnpeAeJieHHH 
tsuuimk-201 b MHOKapAe qepea 4 q OTMeqeHO, uto CTeneHb 
paa jumna b H&KOiuieHHH TajuiMH-201 b mhtslkthom m MH^apni^- 
posaHHOM MMOKapAe CHMxajiacb, a b pha6 cjiyqaes pasjumne 
Hcqesaao. Ha $one npoBeAenwa Harpyaoimofi npodu CTeneHb 
CHMxeHHH HaKonjieHMH paAMOHyKJDiAa b 30He HH$apKTa y dojibHHX 
3TO# rpynny ysejiHiiMBajiacb no cpaBHenmo c HccueAOBaHHeM, 
npoBQAHMQM b noKoe. npn ©tom. Ha fone_nep_epacnp©AejieHHa- 
coxpaHjuiocb ’’sanjiMBaHMe A©$eKTan.

y dojibHHX n rpynny hcxoaho© CHMxeHMe HaKOimeHHH paAAO- 
HymiMAa b MHti>apKTHHX cerweHTax JieBoro xeoiyAoqKa dyjio 
AOCTOBepHO Bbmie, qeu y dojibHHX I rpynny, cocTaBJum b 
cpeAHOM 57,3+4,6% y 2 dojibHHX OTMeqajiocb Hyjiesoe HaKonjieHHe 
TajuiMH-201 b 3one HH^apKTa MnonapAa; npn BeHTpHKyjiorpa^MM 
m KopOHaporpajjHH b 3toft aone dyna onpeAeaena aH©BpM34ia 
JieBoro xejiyAcrqKa. Ha $0He nepepacnpeAeJieHHH noanoro
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"aaimiBaHHH He npoHCXojyuio; coxparoLnacb b TeneHwe
Bcero cpoKa HadjnyteHiLH sona sHpazennoro cHHxeHHH nep^ysxn, 
Ilpn npoBeAeHHH HarpysowHoR cpHHTHrpa$HH c y 4 dojibHHX
II rpynmi OTMetieno noHBJieHne hobhx ".ne^eKTOB" nep$y3HH, ho 
sona Mcxo&Horo ",ne$eKTa” ocTasajiach npaKTirqecKH des HSMeHen.

TaKMM odpa30M, npoBe^eHae cpHHTHrpa$HH MHOKap^a c 
y dOJIbHHX C nOCTHH^JapKTHLJM Xap,HHOCKJiep030M D03B0JIHeT BHHBHT> 
PHA KaqeCTBeHHHX H KOJnmeCTBeHHHX paSJIiraHft B 3aBHCHM0CTH OT 
coctohhhh KopoHapHoro cocy%HCToro pycsa. y dojibrnoc c npoxo- 
AHmoR HH$apKT-3aBHCHM0fl apTepneft xapaKTepHCTHKa w^e$eKTan 
neP$y3HH dujia b npnHiyine aHajiornqHoR tbkoboR y dooibHHx 
creHOKapAHeft h OTcyTCTBHeM KH$apKTa MHOKap^a b anaMHese. 
0kkjjb3hh HH$apKT-38LBMCMMofi apTepHH conpoB03%ajiacb dojibmeft 
CTeneHBD craateraifi nep$y3HH MH$apKTHux cemeHTOB, Katie cTEeHHO 
HHOfit xapaKTepHCTMKoa nepepacnpeAOJieHHH npenapaTa (oTcyTCT- 
BHe n3amaiBimKKn) h OTcyTCTBHeM .RHHaMHKH HaKonneHHH P$n 
b 3one npe^ecTByxx^ero HHipapKTa npw npoBeAemm npodn c 
$Honqeci:oR HarpysKoR. Yqe? 3Toro KounneKca npnsHaKOB nosBO- 
JineT AOCTOBepHO opeHMTb Hajaitrae xK3HecnocodHoro MHOKap,aa 
B 30H6 nOCT51H$apKTHOrO KapAHOCKJiepOSB H OrpaHHtlHTb OTdop 
dojibHHX ,ajih XHpypriitiecKoro JietieHHS (tojibko tomh, y KOTopux 
HadjumaeTcn peaxpMH, aHajiorHtmaH I rpynne dojxbHHx). 3to
nOSBOJDiT HadexaTb HeodOCHOBaHHHX H TpaBMaTITOHHX MHBEL3HBHHX 
MccjieAOBaHHR y dojibHHX, kotophm' xHpyprHtiecKan pesacKyjifi- 
pnsapHH MHOKap^a He noK&sana.

:onjieHHe

<a
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C0CT0HHHE nEFWBHM MHOKAPAA HO &AHHHM aCHHTHFPAfcHM 
C TAMHEM-20I H yPOBEHL MHOFJIOBHHA KPOBH y BOJIBHHX 
HHtiAPKTOM MHOKAPAA M XPOHHHECKO0 HBC HPM 3AKJHHMTEJM0M 

SyHKUHOHAJLttiOM HAFPySOHHOM TECTE

B. A. Mh6hcob, B, M.. KjnotieB, T. H. Mhmbkobb,
D. H. MepKypbes, F. M. FepacraiOB

(FBKT hm. SLKa^euMKa H. H. BypAenico, Mockbb)

CyqecTByname b HacTomqee BpeitH ueTO^u HCCJie^ioBaHMH noaso-
JUODT C BWCOKO# CTeneHbD flOCTOBepHOCTM BUHBJLHTb IlOBpeXAeHHe 
KJieTOK MMOKap&a npH KopoHapHoft HeAOCTaToyHOCTM. Ha aaKOHO- 
MepHoe noBboneKMe ypoBHH MHomodHHa (MF) b CHBopoTKe KpOBH 
dOJIbHHX HH$apKTOM MHOKBPAB (HM) eme AO IlOBUmeHHH BKTHBHOCTH 
$epM6HT0B M M30$epMeHT0B yKB3HBEUIM B. D. MaC6HK0 C COBBT.
/I979 r./, Stone- c cobbt. /I975 r./. Ho mh©hhd E. E. Fornna 
c cobbt. /I983 r./ MccxneAOBaHHe MF cymecTBeHHO yTotmaeT 
npeACTasJieHHfl o TnxecTH m odtewe nopaxeHHfl npn MM h AonoJiHfleT 
ABHHUe dHOXHIUmeCKMX BHBJIH30B. OaHELKO BOnpOC 0 AHHa&MKe 
M3M6HeHMH K 0*0*6 HTpBqHH MF npH KpBTK0Bp6M6HH0ft H OdpBTHMOfl
mneMHM MHOKapAa Ha $one npoBeAOHHH HarpyaotiHhix tbctob y 
doJibHHX HM B npoqecce peadHJiHTaqHH nayneH HeAOCTBTOWO. IlpeA- 
BapHTejibHue A^HHwe, noziyqeHHbie B. B. Kokh©bum c cobbt.
/I983 r.A CBMAeTejibCTByDT od OTcyTCTBHH npnanaKOB nospe^Ae- 
HHH MHOKapAHOUtMTOB npH "pSLHHeu” HBTpy30yH0M T6CT6, KOTOpHft 
BbinojiHflJicfl asTopaMH Ha cydnoporoBOM ypoBHe. Oahbko npn $%aa- 
qecKnx Harpyanax noporosoro ypoBHH b npoqecce npoBeAeRHH 
3aiuLxraH-reJibhoro HarpyaoqHoro tbctb y mhophx doJibHMX, nepe-
Hecnuix-iiM.. KOHueHT.paiAiH-MF^jB_CHBOpOTKe kpobh_AoncT.OBeptLQ______
BoapacTajja, qTO CBHAeTejibCTBOBajio o noBumeHHH npoHHqaeMOCTH 
KJieTouHbix weiidpaH.

HeodxoAMMOCTb AaJibneRmero yrowneHMa xapaxTepa HaweHeHMR, 
rrp0KCX0AHii3Hx b MHonapAe b rrpoqecce BHnojineHMfl aamnwaTejibHoro 
HarpyaowHoro tbctb, aacTaBMJia nac npoaHEuiHanposaTb aaBHCHMocTb 
H3M6HeHHR ypOBHfi MF 0T C0CT0HHHH nep$y3HH MHOKapAa no AaHHHM 
C4HHTnrpa4)HH c TajijmeM-201 npn oqeHKe TOJiepaHTHOcra MnonapAa 
K $H3HqeCKHM H8Ppy3KBM.
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y 18 doxbrax MM x 24 - xpoHHwecKott MEG HapaAy c onpc 
JieHHeu MT b cmopoTKe Kposn nocae BtmojmeHHs aaKABtixTeaLHt, 
Harpyaonnoro tgctb Haynajiocb cocroaHxe neptfcyaxx MHOKap^a ( 
TajuiH6M-20I b noKoe h nocae Harpy a km. KoHpeHTpayHH MT orrpc 
Aeaaaacb paAXOHMMyHOXHMXHecKHM mbtoaom. SamuowMTeabHuii 
HarpyaoHHidi TecT BHnoaHaaca Ha Tpeflyxae MeTOflou nenpepuBHo 
BoapacTajonteH HarpyaKH c sanxcbio 3KT. yBeaxtieHxe Harpya.. 
npeKpamaaocb npx noHBaeHHH Ha 3KT npxaHaKOB MmeMMM MHOKap;
(HHBepcHfl aydpa <£T y doabmxHCTBa doabmot) Max xe Apyrxx 

chmdtmiob AocTHxeHHH nopora HarpyaKH. MccaeAOBaHxe nep$ysi-,v 

c Taaaxeu-201 npoBOAHaocb ao Harpyaonnoro TecTa b noKoe 
h noBTopHO cpaay nocae BunojiHeHxa saKAxuixTeabHoro Harpyao'-;.: 
TecTa. Hpx 3Tom paAHofapMnpenapaT (PSD) BBOAxax Ha bhcotb 
Harpyaxx, KOTopaa npoAoaxaaacb hotom etue b TeweHxe I mmh. 
CqHHTHrpa^MD MHOKapAa BunoaHaax b Tpex cTaHflapthhx npoeKuxxx 
Ha 3MHCCX0HH0M KOHDbCTepHOM T0M0rpa$6 TaMMaTOM-2".
OdpadoTKa peayabTaTOB c noayxieHxeM rpa^xnecKoro xaodpaxeHxs 

BKarmeHHH P40 b uxoKapA b rrpoqeHTax ot ywacTxa MaKCXMaabHovo 

HaKonaeHHH npoxsBOAHax no MevoAy Wd . fipx 3tom MxoKapA 
aeBoro xeayAowa ycaoBHO paaAeaaaca na 6 cerweHTOB. ‘

r

y 17 H3 18 6ojibHHx MM npn Hccjie&OBaHMn b nonce dujio 
BBMBJieHO 3HaqnTejibHoe CKMxeKHe neptpyanH, KOTopoe y 2/3 
6ojh>hhx dbuio pacnpocTpaHeHHHM m JiOKajiHaosajiocb b3h dojiee 
cerweHTax. Hocjie BunojiKeHHH HarpysoqHoA npodu b nojiOBHHe 
cjiywaes OTMeyeHO yxy^menMe nep^ysMn b ynacTKax nospe^eHHOj o 
MKOKap^a, o^HaKO no paenpocTpaneHHOCTH 3th nsMeneHHH o
Jiee orpaKHiieHHbiS xapaKTep m JioKajinsoBajiHCb npenMyu^ecTBeHHO 
b O.HHOM H3 cerMeHTOB. CHnsenne rfep^ysxx conpoBOz&ajiocb
oTHeTJiMBtiM HOBaineHKeM cdAepaaImfi*"'Mr • B kpobk* B ocxajibHHx .......
*e CJI2^aHx OTMe^mocb HeanayMTejibHoe (na 10-15%) ynymeme 
nep(|y3HH b nospej^eHracc cerMSHTax yum xe coctOHHue KpoBOTo;; - 
ocTasajiocb H6H3MSHHb*M, a coAepxaHne Mr b kooeh dbuio b npe;v 
HOpMaJIbHbDC BeJIHT4HH. . "

B rpynne do^bHHx xpoHnwecxoR MBC MccjieAOBaHHe c TajiJiHeM-201 
b noKoe nosBOJiHJio BHHBHTb HapymeHMe nepd)y3HH MMOKap&a y 75%

h
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6ojibHux, npH 3T0M b 6ojabmHHCTBe cjiyiiaes cHMzeHHe nepjjysMM 

paajiHUHOft CTeneHH BbipaxeHHocTH HMejio mbcto b 3 h dojiee 
cerMeHTax, npH bbiiiojih6hmh samootmTejibHoro Harpysotmoro 

T6CTa y Bcex dOJIbHHX C H31ieHeHHHMH MCXOJ^HUMH ^ELHHUMM dbLttH 

saperncTpMpoBaHU ^onojiHMTejibHHe HapymeHHH nep$y3HH, KOTopue 

y 58,3% odcjie^oBaHHbix jiOKajniaoBajiMCB b OT^eJiax jibbopo * 
xejiy^owKa c HopManbHOtt nep^ysHG# no peayjibTaTau HccjieAOBaHHH 

b noxoe, JlMmb b 8,3% csyiiaeB nyejio mgcto yxy%meHHe KpoBOToxa 

B M3MeH6HHMx yuacTKax MHOKapAa, a MT b kpobm 6wi noBHmeH y 

nOJIOBHHH 3THX dOJIbHHX, IipeHliynjeCTBeHHO C pacnpOCTpaHQHHHM 
HapyraeHMeM nepjyysHM. *

HecMOTpa Ha nedojibrnoe KojnmecTBO HccjieAOBaHHft, noayqeHHwe 
peayjibTaTH no3BOJiH»T csHTarb, <ito noBumeHHe coAepxaHHa MT b 
CHBOpOTKe KPOBM y dOJIbHHX MM M XpOHHTieCKOft MBC npH BHnOJIHeHHM 
aaKJuoHHTejibHoro $yHKi(HOH£uibHoro Harpyaoimoro TecTa HBJiHeTCH 

cjteACTBHGM HapymeHHH nep$y3HH MHOKapAa, BoaHHKajoinero b 
otbgt na noporosyio $H3HnecKyi> Harpyaicy. •



153

jy3HH
e
o
6bLHM
)Topue

-AOBaHMH

OBOTOKa

-ineH y
:HHHM

4ojryxieHHMe 
:h MP b 
’noJiHeHMM 
jiaeTCH 
B

KAHECTBEHHAS QUEHKA #HHHX 3MHCCH0HH02 KOMTIUOTEPHOy 
TOMOFPAfflfll CEPMA C IAJJJMEM-20I

K). M. Majiumes, B. B. yeapoB, C. E. Eypos

(UeuTpaabH&a kumhmhbckelh doabHHija 4 T7 npn M3 CCCP)

UpHyeHeHHe 3MhcchohhoB KOwnwoTepHoB TOMorpa^nx OKT) . 
JULIO CymeCTBeHHO yBaaiTOiTb HH$OpMaTHBHOCTb HCCJie^OBSLHHB CG vu-. i 
c TajutHen-201 aa ewe? bhcokoB qyBCTBHTeabHOCTH 3KT h npocma/ 
CTB6HH0* nocaoBHoB BHayajiHsau^H BKjnoyeHMH npenapara bo BHyT- 
peHHxe CTpyKTypu oprana /B. E. CeprxeHKO, 1986 r./. B Toxe 
Bpeitfl, KaK »TO MM6J80 M6CT0 IipH IUOCKOCTHOfl Cip!HTHrpajf>HH, 
BHayaabHaa oqeHxa pacnpeAeaeHHH h CTenern BKjaoqeHMH TajuiMH-20i 
b OTAaabHue odaacTH MHOKap.ua b cpeaax TOMorpa$wqecKoro naodpa- 
xeHHH k b oprane b qeaow npejucTaBJiBDT orrpeueaeHHue TpyAHOCTM. 
nocae#H%e odycaosjieHu dojibmuM qxcaoM rpaAaqxB hpkocth 
naodpaxeHHfl Ha Ancnaee 3BM, xito BeqeT k craaxHBaHMD Toiiorpa- 
(JrtPiecicoro HaodpaxeHHH epeaa, h paajmqHUM yposneM $ona oxpy- 
xarnuix cep^e TKaneB y paamcc HconeuyeMHx.

fylE Od'beXTKBHaaiptH KaqeCTBeHHOfi OU,eHKH CB(HHTHrpa$HWeCKKX 
HaodpaxeHHfi c TaaaweM-201 no pacnpeueaeHHD h creneHH ero 
BKJDCXieHHH B MHOKapA HMeDTCfl MaTeMaTHqeCKHe HporpaMMHUe nOA” 
xoaa cerueHTapHoro h apo$xabHoro' aHaaxaa /C. B, Kopoaes,
1983 r.; , 1979 r.; CaM»M , 1982 r.A OflHaKO,
Hcnojib30BaHH8 noAodHax nporpaMM npn odpadoTKe doabmoro 
qxcaa KaodpaxeHMB TOMorpa$nqecKxx epeaos h anaaxa MHoroqxcaeH- 
hhx Epd^pOBMX mjih rpa$iraecKHx uaHHbix b npaKTxqecKoft pad ore c 
3KT aaHHMaeT mhofo BpexieHH.

B aaHHoB pad ore dwaa caeaana nomiTxa naattcito^
BHayaabHjD nH^opicaTHBHocTGMorpa$aqecKxx HaodpaxeHHB h 
ynpocTHTb KaqecTBeHHyio oqeHxy pacnpe^eaeKHa x CTeneHH BKaxqeHXH 
TaaaHH-201 b mhokspa HSMeneHMeM KoaxqecTBa rpa^an^B ctohshh 
apKocTH MOHXYopa 3BM. Am aroro dua coa^aH aaropHTM odpadcTK.; 
TOMorpa4«qecKMX cpeaoB noeae me peKOHaTpyKqxx x yseaimeHHfl, 
KOTopMfl BKjaoqaeT b cedn aBTOMaTxqecKHfl homck MaxcxMaabHoro 

• cqera HMnyabcos b npoexqH*, HopMELaxaaqxm cqera bo bcox 
cpeaax a*hhoB npoexqxM, xaMeHeHxe KoaxqecTBa rpa&aig*B nncaau 
hpkocth ao 10 npx C00TB6TCTBMH x#%oB rpaAaqxH 10%-HOMy
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ypOBHK) MBKCMMEUIbHOrO C^OTB B Iip06Ki;HH, BbmHTaHHe 66 20%-HOrO 
$OHa. HepexoA ot oahoR rpa^ai^MH hpkocth k cJiefly»meft coBep- 
maeTCH cTyneHeodpa3HO 6ea nojiyTOHOB, tiTo BHaimTejibHO yjymmuio 
BMsyaJibHoe BoenpMHTMe TOMorpa$HiiecKoR HH^opwaipin h noasojiHJio 
cpaay onpeAGJiHTb CTeneHb bkjid^shhh tbjijimh-201 b mhokbpa b npo-
LjeHT&x ot M&KCHMyMa.

Ilocjie TaKoft odpadoTKH Ha 3BM TOMorpa$HiiecKHX cpeaos,
AJ1H OrmcaHHH JIOKBJIHSaLIHH Ae$6KT0B HaKOIUieHHH tsuuihh-201 b 
padOTe HcnojibsoBajiacb cxeua npocTpaHCTBeHHoro pacnojioxeHHH 
OT^ejiOB MHOKap.ua b KajmoR npoeni^HM. 3tb cxewa npej^ycuaTpHsaeT 
TonHxiecKoe paa&ejieHne TOMorpa$HtiecKoro naodpaxeHHa MHOKapAa 
na BepxymetiHHft, cpeAHHR h daaajibHtiB otabjih, b kotophx, b cbod 
owepe^B, BUAejiHDTCH 3ohh MexxeJiyAOUKOBOft neperopoAKH, 
nepeAHeft, doxosoR h hhxh6R ct6hok.

JIbhhhR emropHTM HcnojibaosaH am odpadoTKH Ha 3BM "MMAK" 
TOMorpa^nqecKHx cpesos, nojjyneHHtix c noMon^c ramia-tcaiiepbi 
TAMMAT0M-90Q0" c BpaqaxxqKMca aonpyr Jiexamero Ha craiHe dojibnoro 
AaTtiHKOM (UJKP, $pam;Ha). Ilocjie BHyTpHBeHHoro BBeAerata dojibHOMy 
74 MBk tbjuihh-201 a^tuhk A^aueTpoM 400 mm, kojuihmhpobbhhhR 
napajmejibHUM KoamuMaTopoM am hhskhx aHeprnfi, ’ coBepmaJi 
OAHOKpaTHoe opdHTajibHoe apamenne b TeqeHue 20 mhh, Sarnicb 
HH^opyaLtHH b naMHTb 3BM npoBOAKJiacb b MaTpnuy 64 x 64 x 8 Ha 
64 yrjiOBux npoeKiptR. IlocjieAy»maa peKOHCTpyiayui TOMorpa^umecKHx 
cpeaos b TpaHCBepaajibHoR, carnTaabHoft h KoponajubHoR npoemmax 
BKJiDHajia B ceda ^HJibTpoBauHe, Koppexipao adcopdipm h noaoxeana 
npoAOJiBHoR och cepAua. TojrapiHa oahopo TOMorpa$i«ecKoro 
opeaa paBHfUiacb paaMepy oahoR eAHHHnhi MaTpwyw.

Pe ay Jib Tara npaMene^ma aaropHTMa odpadoTKH TOMorpa$iroecKHX 
HccjieAOBaHHR c TajmHeM-201 y 417 dooibHux noKaaajm, tito BHayajm- 
aaiAta BKJirmeHHH h xaqecTBeHHaa oi^enga pacnpeAeoieHHa npenapara 
cy^ecTBeHHO yjryvmjincb. ToMorpa$iroecKHe nocjnoftHue Haodpaxenna 
CTajm dojiee yAodnu am aHaowaa h onucaHHH no TomroecKOfi cxewe 
a oh BKJDcrqeHHH npenapaTa b npoijeHTHOM BHpaxeHHH, Hbtko onpeA@- 
JIHJIHCb rpaHMLpj, A>ti|l$epeHHAHp0B6LJIHCb eAHHHUHBie dOJOrbfflHe a OHM 
h MHOxecTBeHHue Me jikoo^btoBHe aoHti HapymeHHH nept$iy3HH 
MHoaapAa. ConocTaajieHHe peaysbTaTOB HccjieAOBaHxiR c naToaoro- 
aHaTOMHHeckhmh abhhhmh y 27 yiiepmitx dojibrax CBMABTejibcTByer 
o tom, tiro BKJiDueHHe TajiJiHfl-201 b MHOKapA b npeABJiax ao 30% 
ot MaKCKMyua h hhxb npn a ana ok bha© odpadOTip cooTseTCTByeT 
30H8M OCTporO MH$apKTa MHOKapAa HJZH 30H8M pydl^OBHX H $Hdp03HL£X 
H3MeH6HHfl MHOKBPAa. .
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(HHHTHTPABifl MHOKAPM C 20% B 01JEHKE 3$4EKTMBH0CIM 

TPOMBOJIHIMHECKOH TEPAHHH Y EOJILHUX OCTFUM MH4APKT0M
MMOKAP^A

B. 10. CasejibeB, B. B. CeprneHKO, A. A. Cmhphob

(MHCTHTyT KapAHOJiorHH mm. A. Jl. MacHHKOBa, BKHU AMH CCCP)

HsLMdojiee npnopHTeTHHMH HanpaBJieHHRMH pasBMTHR RAepHoB 
MeAHIpIHU, HapflAy c A^aTHOCTKKOB, RBJIfleTCH OUeHKa $yHKI^10HajIb- 
Horo coctorhmr opraHOB. Hto KacaeTCR KapAHOJiorHH, to 3Aecs 
yxe A&BHO m ycnemao a^ oqeHKM coctorhhr KoponapHoro KpoBOTOKa 
npHMeHse.TCR nep$y3Hohhslr cipiHTMrpa^HR MHOKapAa c .
PasBHTMe hobux M6T0A0B jieqeHHR ocTporo HH$apxTa MHOKapAa (MM), 
b uacTHocTH, TpoMdojiMTM^ecKOtt Tepannw B nepsue iiacu aadoRe- 
BSHHR, nOCTaBHJIO HepOA KJIMHHAMCTaMH pRA COBepOieHHO HOBUX 
BOnpOCOB, OCHOBHMM M3 KOTOpUX RBJIR6TCR OqeHKa XH3Hecn0C0dH0CTH 
MMoxapAa. PemeHMe ashhopo Bonpoca rejirotcr onpeAGJiRiomMM b 
Budope TaKTMKM JieHeHHR dORbK>C C MM. TpaAMUMOHHaR Koponapo- 
rpa$MR, AGMOHCTpMpyR $aKT BOCCTaHOBJieHHR KpOBOTOKa no pSLHee 
OKKjnosMpoBaHHOft apTepHH, He peraaeT Bonpoca o CTeneHM coxpaH- 
hoctm MHOKapAa b penepjjysMpyeMoft odJiacTH. Handojiee HH^opua- 
THBHOB B A&HHO& CHTyaoyHH C TOSKM 3p6HMR OljeHKH 3KM3HecnOCOd- 
HOCTH KapAHOMHOLtMTOB, DO MH6HHK) dORbfflHHCTBa aBTOpOB, RBJIR—
©Tea nep$y3H0HHaa cuHHTMrpa^HH MHOKapAa c /I, 7, 9/.
IIocKORbKy HaKomieHHe b MnoxapAe saBMCHT ot nep^ysHH
M CTeneHM COXpaHHOCTH MexaHHSMOB aKTHBHOrO TpaHCMeMdpaHRSPO 
HanpaBJieHHoro TpancnopTa, oTpaxaiomero xHanecnocodHocTb * 
KapAMOMHOqMTOB, npOBOAGHHe ASHHOPO HCCJieAOBSLHHR AO m cpaay 
nocjie ycnenmoro TpoMdojmaMca AaeT i^eHHym AoncjiHHTeJibHyio hh-
^OpMaitHD Od 3%6KTMBHOCTH BOCCTSHOBJieHMR MHKpOAHpXyJIRUHH M
$yHKiA(H MHOispAa. HeodxoAMMOCTb onepaTHBHoro noRyueroiR 
fiOAOdHOH MH^OpMaipiH RBMJiaCb npiiXIMHOB mMpOKOrO MCn0JIb30BaHHR 
HHTpaxopoHapHoro BBeAeHHR , xito HMeeT cboh onpeAejieHHue
npeHMyiqecTBa - yueubweme bboahmoB aobu m cooTBeTCTBeHHO 
6ojiee HM3KELR RyqesaR Harpyana, anaxtHTejibHO dojiee xiqtkbr 
BHsyajiHaanHR MMoxapAa /7, 12/. Ham odut MHTpaKopoHapHoro 
npMMeHeHMR BKJaotiaeT tojibko 2 naiyieHTOB, y Kotopux
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nocJie ycneoHoro TpoMdojiHsuca OTMeqanacb 3Ha^MTeju>Haa hojio- 
KHTeJibHOH AMHaMMKa b BH&G HaKoruieHHH b penept$?y3H-
pyeMOft odjiacTM. Oahbko noBTopnoe HccJieAOBaHHe, BunoJiHeHHoe 
iiepea ab© HeAejM c BHyTpMBeHHUM BBeAeHHeM , noicaaajio
OTcyTCTBHe panee buhbjibhhoA nojioawTejibHoR a^smbkh . BojibmHHCTBc
MccjieAOBaTejiett /I, 9 V paccMaTpHBaioT Hajinxine noao&MTeabHoR
AHH8MMKM HB nep<$y3H0HHHX CLptHTMrpBMMaX B P&HH6M nepHOA©
KBK KpMTepnR OTdOpa dOJIbHMX A^« npOB6AeHMa 3KCTpeHH0r0 
aopTQ-KopoHapHoro myHTHpoBaHHH, Tax xax bo scex cjiyxianx 
ocTaeTCH yrpoxaiomee cTeH03wp0BaHHe xopoHapHux cocyAOB. 
OTAaJieHHhie pesyjibTara coctohhhh nep^yaMH octsdtch uajiOHay- 
yeHHUMH H AOCTaTOtfflO npOTMBOpetIMBUMH.

IJejib A&HHoro HccoieAOBaHHH - conocTaBJieHHe peayjibTaTOB 

nep$y3M0HH0R C4MHTHrpa$HH y CooibHux, KOTophac npoBOAHnacb 
TpOMdOJIMTimeCKan TepanHH, B SaBHCMMOCTH OT 3$$eKTHBH0CTH 

BOCCTaHOBJieHMH KOpOHapHOPO KpOBOTOKB.
Bbuio odcjieAOsaHO 22 dojibHux c snepsue paasHBimiMCB 

MM, nocTynHBmux b OTAeneHHe hootjiozhoR xapAHOJiorHH b cpoKM 
or 3 AP 5 % OT mombhtb pasBMTHH aHrnH03Horo npHCTyna. Been 
OojibHUM npw nocTynjieHMH nposoAHJiacb ciAiHTMrpa$M£ c 
no GTaHAapTHoR MeTOAHiee. OdpadoTxa peayjibTaTOB ocyqecTBJLSJiacb 
c noMombD cneiAiajibHoR nporpaxMU /5/, npn kotopoR naodpaxeHHe 
JieBoro xejiyAOxixa paadMBaeTca Ha 12 cerMeHTOB c ynasaHMeM 
GTHocHTejibHoro cneTa b kbxaom hs hhx. Been do-nbHtoi Bhmojrajuiacb 
.cejieKTHBHan Koponaporpa^Ha, npH kotopoR y 10 doabHMx BuasoieHa 
OKKJD03HH npAsoR KopoHapHoR apTepun (KA), y 6 - nepe^HeR 
HHCXOAHmeR, y 4 - okkjdo3hh orndaomeR, h b 2 cJiytiaax npnsHaKOB 
Tp0Md03a B CHCTOMe KA HO dHJIO. 20 dOJIbHHM npoBOAHJiacb 

—aKTHBHaa-TpOMdojiMTHxiecKSLa Tepanna. ripn nosTopHOM aHTHorpa- 
$HtieCKOM KOHTpOJie sa 3-$$eKTHBK CTbS) Tp0Md0J!H3M0as KOTOpaR 
npoBOAHJicH npndjiM3HTeHbH0 nepe3 60 mhh ot Havana nenemiH, 
b 8 cjiyqaax OTwewaaocb BOCCTaHOBJieHne xpoBOTOKa b panee 
OKKJD03HpoB8HHoR apTepnn m y 12 dojibHHX penep$y3HH He HacTynnaa. 
BceM 3THM dOJIbHHM HB CJieAyKJUpie CyTKH BHHOJIHHJiaCb HOBTOpHBH
aHrnorpeupHH, npn xoropoR y 4 dojibHux oraenanacb hosahhh 
penep$y3HH. HocKOJibKy b AaHHoR padoTe oi;eHHBajiacb 3$$eKTHB- 
HocTb penep$y3MH b panaeM nepnoAe, dojibHtie c hosahoR
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penepforaMeft 6ujoi MCKJoroeHu M3 uccjiexoBanm. TaxuM odpas^t 
npoBBABH ananH3 pesyjibTaTOB odcuieAOBaHHH Asyx rpynn do;r 
Ilepsyi) rpynny cocTaBMJiM dojibHue, y kotophx penep(Jjy3HH «</'•'< 

nHJia b nepBbie 60 mmh ot Hauajia TpoMdoJiHTHqecKoft Tepamm w 
BTopyD rpynny - dojibrne, y kotophx BoccTBHOBMTb npoxo^nwor , 

KopoHapHHx apTepMfi ne y^aoiocb. B ^aJibHeftraeu rjih oijeHKH
AHHaMHKH HSMeHeHHfl neptfcysHH MHOKap.ua noBTopHoe nccjie^OBaHH^ 
c T£ npoBOjyuocb nepea abb ne^ejiH. •

y scex dojibHux npH HccJie^oBaHHH c oivetiajmcb
BiipaxeHHHe pacnpocTpanenHue Ae$eKTH nepfcrsHH, no jioxajiHdaum 
coBnaftaBimie c daccetaou OKXjnD3HpoBaHHoft apTepHH. ia ananHaa
pacnpocTpaHeHHocTH oqara nopaaeHHa aHajiHSHpoBajiocb KOjnmecTBj 
rHnonepjryaHpyeMHx cerMeHTOB. PHnonep^yaHpyeMHMH cxiMTajmcb 

cendeHTu, yposeHb HHTerpajibHoro cqeTa b KOTopux dim do*ee 
weM Ha 25% HHxe ypoBHH cneTa cerMema c MaxcHMajibHO bhcoki& 
ypoBHew HaKonjieHHH H^aHKaTopa. Kpowe aToro, BHHBjieHHH 
dOJiee TOHKHX WSMeHeHHft B COCTOflHHH MHOKapAHajIbHOft nep^yaHH 

oqeHH&aaocb HaMeHeHHe ypoBHH HHTerpajibHoro cqeTa b mno- 
neP$y3HpyeMHx ceraeHTax, t. e. noBumeHne aaxBaxa npenapaTa, 

Aa*e ecjiH oho He aocthtbjio HopMajibHoro ypoBHH, paci^eHHBajiocb 
Kan nojicxHTejibHaa AstHaMHKa.

Kan bhaho hs Tad*. I, b rpynne c ycnemHUM tpom6ojih3hcom 
AOCTOB0PHOJI AHH8MHKH b paenpocTpaHeHHOCTH nep$y3HOHHoro 

A©$eKTa He 6emo bhhbji8ho . AnauioruxiHaa Kaprima OTMeqasacb 
h y do*bHHx 2-8 rpynnH. ^ocTOBepasie paajraqHH b RmauuKe 
oqara nopaxeHHH bhhbjwdtch Jinnib upn cpasHeHHH cpeAHero 
ypoBHH cqeTa b PHnonep$y3Hpyeuoft odnacTH MHOKapAa. IlpaBo-
uepHOCTb HcnojibaoBaHHH mbtoab nojocy-tojiHqecTBeHHoft oi^ghkh 
nei%3HH MHOKapAa y 6oju>hux MM AOX&abraaeT tot $aKT, q?o y 
Bcex dojibHKx, HeaaBHCMMo ot a#e%Ta KopoHapnoro TpoMdo*H3Kca, 

*0KajzH3annH cemeHTa c msechmajibhum yposneM hsjsqiuiokmh

C0BnaAa*a Kax Ha hcxoahhx ci^HTnrpaMMax, tbk h BHnojineHHHx 
Ha 14 cyTKH. IlpH anaanae coctohhhh nep&yann v ksjkaopo 
do&bHoro B OTAejibHccTM B nepBoit rpynne'y 5 dojibnax OTMeqajiacb 

nojiozHTeabHan AKHaknxa b othohishhh nep&yaHOHHHx ci^HTurpauM.
OpHqeM TOJIbKO y I dOjlbHOFO M3 12 CerMSHTOB, B KOTOpfciX 

HadjiBAaJiocb y*yqmeHHe nepqyaHH, b 6 cerneHTax ypOBQHb HaKonne-

I

*
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Ta6jnma I

^HHaMHKa "#e<£eKTa" neptfcyaHH MHOKap.ua y 6oju>hmx c 
ycnemHUM xopoHapmai tpom6ojim3Hcom (M+m)

noKaaarejib Mcxoa (C) 14 CyTKH (I) P0-I

Bejurama ^e^exTa" 
nep$y3HH (xoanroecTBO 
rnnonep$y3HpyeMMx 
cerueHTOB) 22,6+1,9 20,6+1,7 >0,5

Cpe^HH* no rpynne
ypOB6Hb CUHHTHJUtH”
qxoHHoro cqera b .
oflHOM cemeHTe 55,6+2,2 63,2+2,1 . <0,02

r

Tadjpma 2

JjHHaMHKa ",ne$eKTa" neptiysHH Mnoxap.ua y 6oju»hmx c
OTCyTCTBH6M KOpOHapHOPO Tp0M60JH3HCa (M+/77 ) '

noxaaaTejib Hcxo& (0) 14 cyTXH (I) P0-I

Bejurama "^e$ex?a" 
nep$y3HH (xojmqecTBO 
rHnonep$y3HpyeMHX 
cetneHTOB) " 1^,4+3,0 17,8+3,0 > 0,5............

Cpe^HHii no rpynne
ypOBdHb CLpUiTHJULH- 
L(HOHHoro cneTa b 
oahom cerMeHTe 56,5+2,6 60,2+2,2 • >0,05

A
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HHH TC H0pnaiLH30BaJICH« Bo BTOpOtt rpynne dOJIbHMX,
HeCMOTpa Ha OTCyTCTBMe TpOMdOJIHTHqeCKOrO 3#6KTa, y 3 dOJIbHMX 

OTMetiajiacb nojioxHTejibnaa ^MHaMHKa. Ojuiano cTeneHL BbipaxennocTH 
othx H3MeHeroift HQ cpaBH6HM® c I rpynnoSl 3HawHT6JibHo dojiee 
CJiadaH, TITO H npOHBJLHerCj OTCyTCTBHeM &OCTOBepHHX H3MeH6HHtt 

b uejiOM no rpynne. B to se Bpena Ha I4-e cyooi aoctob6phhx 
paajnmHft Meawy AByMH rpynnaMH no odtexy nopaxemm He 
BHSBJtoHO (TadJI. 3) .

Tadjmija 3

CocTOHHHe nep^jysHH MHOKapAa Ha I4-e pyrai aadoaeBaHna
no rpynnaM .

201

Fpynna BejtHqHHa nAe$eKTan nep^ysHH CpeAHHH no rpynne
yp0B6Hb CqeTa B 30H6 

"ae#eKTa"
i 20,6+1,7 63,2+2,1
2 17,8+3,0 60,2+2,2

P-I-2 >0,2 >0,2

KziHHiroecKHe aaHHHe dojibmuHCTBa asTopos /7, 9, 12/ noKaau- 
bsot desycjiOBHyi) nojioxHTeJibHyio AAH&MHKy y dojibHux MM npn 
BOCCTaHOBJieHHH KOpOHapHOPO KpOBOTOKB, npHUeil BpeMH Haqajia 
penep<|iy3HH ot MOweHTa Haqajia aadojieBamiH hbjihgtch onpeAejinro- 
UQCM $aKT0p0M B BOCCTaHOBJieHHH KpOBOTOKa Ha ypOBHO MHKpO- 
i(HpKyjunA<H. CoBpeMeHHHe aBTOpti, ncnoabaya npeHHyujecTsa 
nep$y3H0HH0ft cipiHTHrpa$HH c , npm<eHjnoT 3tot mbtoa •
pjui oabhkh HexeAJieHHoro peayjibTara penep^ysHH, naqe ncnojibsya 
HHTpaKopOHapHoe BseAeHHe. Tan, marttfatu, ft/ cuHTaeT, uto 
nosTopHoe HKTpaKopoHapHoe BseAeHKe 20ITt na $one npeABa- 
pHTejibHoro CHCTeMHoro BBeAeraa nossozaeT CAeoiaTb hombajibh- 
kuA bhboa o coxpaHHOCTH MHOKapAa b dacceSbie penep^ysHposaH- 
Hoft aprepHH, npHueii, qTo ocodemo Bamo, ,y Bcex odcoieAOBaH- 
Hbix dOJLBHHX pesyJIbTaTfcl HOBTOpHOPO HCCJieAOBaHHH Ha 10-6 
cyTKH dujiH HAGHTHUHlttiH c pesyoibTaTaMM HCCJieAOBaHHH cpaay 
nocjie penepjryaHH. HecKOJibxo npoTHBopeqaBiie A^HHwe nojryqeHH 
Okacta. /IQ/ - peayjibTaTH noBTopHofl cqHHTHrpa$HH xopomo

k A
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KoppejinpoBSuiM c ypoBHeu MMOKapAHSuabHott nep$y3HH, ho h© c 
odi>eMOM xH3Hecnoco6noro MHOKapAa; bo bcox cayqaax oTMewmocb 
yMeHbmeHMe "Ae^aTa" nep$y3HH Ha cmtHTHrpaMMax, HecMOTpa 
Ha pa3BHTH6 H6Kp03a CepA@WHOR MtiWI£l, VTO n03B0JIHJI0 C C0MH6HH8M 
OTHOCTHCb K B03MOXHOCTH AaHHOPO M8TOA& B OnepaTMBHOB 046HK6
xHSHecnocodHOCTH MHonapaa b 30He penep$ry3HH, Ham HedojibmoB 
oiiut no HcnojibsoBaHHD HHTpaKopoHapHoro BseAeHHH 
noATsepxAaeT DTy Tomcy aperoiH. CymecTByDT Taxxe npodjie&m 
MeTOAHyecKoru xapaxTepa b conocTaaaeHMH peayjibTaTOB cHCTeii- 
Horo h MHTpaKopoHapHoro BB6A6HHH . CymecTBycmne mbtoahkh
nojiyKoa&mecTBeHHoR opeHKid nep$y3H0HHHX cpHHTurpaMii ho hosbojihdt 
C AOCTaTOUHOB yBOpeHHOCTbD rOBOpHTb O HanpaBJISHHOCTH H3M0HeHHB
MHonapAHajibHoB nept^tyaroi. Bojiee HHTepecHHMM, c totikm apemia 
npeoAOJiemia othx HeaocTaTKOB, hbjudotch padoTH /2, 3/, b 
KOTophix oueHHBajiocb nepepacnpeAeaeHHe . B uacTHOCTH,
tctlVL /3/ BbIHBHJI y dOJIbHHX C yCnemHHM Tp0lld0JIH3HC0M 

nojioxMTejibHyio A^naMHKy yme Ha OTcpoyeHHHx cuAHTarpauMax, 
npwueM TeHAOHUHa k yMenbrneraix) "Ae^KTa" npocjiexMBanacb h Ha 
6-B HeAeae sadojieaaHHa. Ilpn 3tom b kohtpojibhoB rpynne h b 
rpynne, rAe penep$y3na He duma AOCTMPHyTa, noaoxHTeabHaa 
AHHawHKa OTcyTCTBOBajia. Ahslpxg nepepacnpeAeaeHHa 
B HaiUHX yCJIOBHHX He n03B0JIHJI BblHBHTb OTCpO^eHHWO GTO HaKOH- 
jieHHH (xiepes 4 ti) b dacceBne penep$y3HpyeM0fl apTepHH• B 
0dbflCH6HHH 3T0r0 HBJieHHH HHTepeCHH padOTH /4, 6, II/, B KOTOpbIX 
BKcnepHMeHTajibHO ycTaHOBJieHO, q?o BoecTanoBaeHHe aHTerpaAHtpro 
KpoBOTOKa b KA He BcerAa npHBOAHT k BOCCTaHOBJueHHD nep$y3HH 
MHOKapAHaJIbHHX KJI6TOK (TaK HaSHBaeMLlB $eH0M6H nU0 rtf to* "), 
UTO CBH381HO C 0T6K0M H KaJlHJUIHpHUM TpOMdO30M. HajUPWe $6HCMeHa 
" no rtf tc w " deaycjiOBHO jmmb orpatiHrmsaeT KJiKHHtzeciotB 
3$$eKT jrp om(5oah 3H ca• _ BuaBJieHHaa B Hamwx HecaeAOBaHHax AOCTOBep- 
naa TeHASHiflia k yMeHbuieHHU oiiara nopaxenaa y doJu>HHX HM npa 
BOCCTaHOBJieHHH KQpOH&pHOPO KpOBOTOKa A^KaSHBaeT MHHMueCKyD 
3$$eKTHBH0CTb TpOMdOJIHTHTieCKOB TepQJIHH •
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ormmrPA&HH mmokap.ua c tajui>m-2oi npii rwonsPHK>\pj@

A. A. Kpa«ep, C. M. Aponos, H. H. Kpynuna,
B. M. TypaHOB, H. A. IIoTaiieHKO

(UeHTpajibnan PecnydjrxKancKaH OOJibHW M3 PC&CP)

riep^yaHOKHsue civiKTHrpa&vi.E Mi-ioKapn.a c rajmneM-201 ncnojib- 
ayeTCH c AnarHOCTHTjecKOii u;ej:bio npx x&emmocxox dojieaHH 
cepffla (MBC), ocxpoM HH^apKTe MKOKap^a % b nocjre^HMe roAW 
t&k ate irpn KapAHO&uionaTHHX.. Hpa ApyroR naTOJicPHH cep&etiHO- 
cocy&kCTO# CHCT8MU ciTMKTnrpa$HHecnae KapT^tna cepTOa HGyqena 
Majio*

B Haaett npaKTHite mh Kad;mAaj!K 5 dojibHr-zx c PHAponepHKapAOM, 
AH&PH03 KOTOpbZX B SHaqHTeJILHO# CTenOHH 6bi-i nOCTaBJISH Ha 
ocHOBaHHH ci^HTxrpa^HM MHOKapAa c TajuiHe>4-201 oTe^ecTseHHoro 
npoMSBO^cTBa. B hhoctpshhgR ^H-repaiype onKcai-ibt Jixnib OT&eabHNe 
GJiyiian crptHTHrpaq)H^ecKiix HCcae&OBaH%& dojibHHX c r%%ponepM- 
Kap^oM /I/, 3 OTeqecTEGHHoB jiMTepaiype noA.odiiKx cocdqeH%% ne 
HaSfeeno.

• Cr^HHTKrpaijH^ecKHM npHanaicoM phaponep-iKapA& asaaeTca 
HaanroHe "opeoaa" npocseTJieHKH Boiepyr cepAAa. 3to odycJioBJieHO 
T6M, 1ITO B OTJIiPiKH OT MHOKapAa, JI6PKHX H ^pyPHX TK&He%
rpyAHOft KJieTKM b khakocth, HaxoAnmeftcH b EOJiocTH nepHKapAa, 
T8UL3IHH—201 He COflepKKTCfi.

OcodeHHOCTb HainHX HadjmAeHHR coctoht b tom, uto iiomhmo 
CLtHHTHrpa^HyecKHx npH3Ha:coB HajmxiHH rHAponepHKapAa y odcjie- 
AOB8HHMX dOJIbHHX dbUIB HOJiy^eHa paSJIHTIHBfl CL(HHTHrpa$imeCKaH 
KapTHHa MMOKap&a, kbk npasoro, Tax h JieBoro KejryAomtoB cepAua,
hTO cnocodcTBOBaviO ycTaHOBJieHHx) re He 3 a rwAponepKKapAa,
BblflBJieHHD npHpOAH OCHOBHOPO SadOJIBBaHHH.

y 2.dojibHHX ochobhmm aadojieBaHHeM dhuia ycTanoBJieHa MBC, 
y 2 - jierouHoe cepAije, paaBHBmeeca b peayjibTaTe Tflxejioro od- 
CTpyKTHBHoro nopaxeHHH jierKHX, h y I dojibHoro PHAponepHitapA 
PSL3BHJICH BCJieACTBHH OHKOJIOPHHeCKOPO ITpOIjeCCa.

IlpHMep pasBHTHH PHAPonepHicapAa npn MBC Hadjm&aeTca y 
dojibHoro ill., 56 jieT. BojibHoR b Tetienwe mhophx jieT CTpa^aeT 
apTepnajdbHoR PKnepToxHeR, nepenec 3 HH$apKTa MHOKapAa; b
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| nocJie,niiHQ ro^bi ero decnoKOHT ofljasnca, npMCTynu cep&exmoR &ctmk 
| npH cuHHTHrpa$HuecKOM MccjneAOBaHHH cepjma c ^“Tc-mcpo^oc- 
1 $aTOM onpe^ejmeTCH owaroBoe BKjmweHMe P$H b MMOKap# 3a£He- 

HHXHeR JiOKajiHaauHM (cm. pnc. Ia). OTCyTCTBne b nepwo^
odCJieAOBSLHMH KaKHX-JIHdO KJIHHHWeCKHX A&HHHX 3& pa3BHTH6 
ocrporo MH^apKTa MMOKap.ua no3BOJiH.no oqeHMTb cuHHTMrpa^MxiecKyD 
KapTHHy, KBK npOHBJI6HMe nOCTHH^apKTHOR aHeBpHSMM cep^ua 
HHXHe-saAHett jioKajmaaiyiH. Ha cqMHTwrpaMMe MHOKap.ua c tsji- 
jiHeM-201 odpaqaeT hb ceda BHMMaHM© peano yBejmweHitte paawepM 
noaocTH jiesoro xejjy,nowKa h rnnepTpocfjHa ero MHOKap.ua (cm. 
pHC. Id). B 3a,nHe-HH*HHX odJiacTax MMOKap&a jiesoro xeay^owKa 
rrpocMaTpHBaeTCH pacnpocTpaHeHHHft #e$eKT nep$y3MM, odycJiosJieH- 
rodt nocTMH$apKTHoR aHespHSMOit cepwa. KpoMe Toro, caado 
BHsyajiM3Mpyetch MHOKapja, npasoro xejiyaowKa, xito OTpaxaeT ero 

' neperpyaKy. Ha ciytHTMrpaMMax bh&ho HaKorniemte tbjijihh-201 b 
jnerKMx, WTO HBJiaeTca cijhhthrpaj)Kweckhm npHSHBKOM HapymeHna 
KpoBOodpameHHH b MaaoM Kpyre. Mex^y mhokbpaom m JierKHMH 
HweeTca xapaKTepnoe ajm r^ponepnKap^a npocseTJieHHe. HaaHtme 
nocjze^Hero y dojibHoro dbuio no^TBepx^eHO Tanxe yjiBTpeuBByKOBUM 
MCcaeAOBaHHeM. .

Eme dojiee BupaxeHHuR ci^HHTHrpa$HwecKHR itphsh&k rH£ponepHK.ap 
A& - "opeoji" - HadjiD^ajica y dojibHoro B., 76 jist, c BupaxeHHoR 
He^OCTaTOWHOCTbU KpOBOOdpameHMH, rMfflpOTOpaKCOM, aCiptTOM 
(cm. pmc, 2). H3M6H6HMR co ctopohh jieBoro xeJiyAQWKa He 
BHHBJieHO: paaMepu dojugcth He yseaMwemi, owaroBHe HapymeHMH 
nep^yaMM OTcyrcTBOBajiM, y aioro dojibHoro odpaiqaeT hb ceda * 
BHMMBHMe p63K0 BHpaxeHHBR rHIX6pTp0$HH MHOKBp^a npBBOrO 
Eejiy^wna h pacnuipeHMe ero dorocth , wto rosopHT o 3HawHTejibH0ft 
neperpysne npaBHx oT^eJiOB cepaua. IlaHHue *cHHHTHrpa&Hxieczc,sro 
HccaeAOBBHHa HM6JIM onpefLeaeHHoe £H$<|8peHipiajibHO-li;HarHOCTHweeKoe 
SHaweHMe b ycTaHoaneHMM ocnoBHoro aadoaesaHMa, odycjiOBHsmero 
paasHTMe He&ocTaTowHOCTM KpoBOodpaqeHxa. HensMeHnaa cumhtm- 
rpa^MwecKaa KapTMHa MHOKap.ua JieBoro xeay^owna noasojiHJta 
0TK£L3£iTbCfl OT ^MaPHOSB MmeMMWeCKOR dOJI63HM cepwa, a CIJHHTH-
rpa$HwecKMe npM3HaKH neperpysKH npasoro cepflija nocjiyxMjm 
cepbesHhiM AOBO&OM B nojibay .nnarnosa JierowHoro cep,ima, paa- 
BHBnierocH na $OHe odcTpyKTMBHoro nopaxeHMa JierKMx.

»
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M nociie^HHit npioiep nmponepHKap,na, KOTopicB paaBiucfl b * 
pesyjdbTaTe pacnpocTpaH©HHoro omcojiorHTiecKoro npoqecca,
Hadjno^EuiM y dojxbHoro H., 61 roft. Bojibnotl 6tui ftocTaBJieH b 
OT^ejieHHe c noft03peHneM Ha nn$apKT MHOKap.ua, c BHpazBHHoB 
oftMnKoft, ipianoaoM h dojieBHM caH^poMOM b rpyftHofl Merae. Ups 
HccJieflOBaHHH c ^^Tc-impo$ocgaTOH BHHBJieHK oqarx caTOjior>ni3cxol: 

rnnep€LKTHBH0CTii MeTacT&Timeczoro reHaaa b 5-m pedpe oaesa no 
JiaTepajn>Ho3 jihhmh, IO-m rpyftHGM h 5-m noHcmraHOM noasomcax 
(pMc. 3a). noa^Hee dbuia onpeftexeHa nepBironaH onyxojub b Kopne 
seBoro JierKoro. Beftyn^efl KjaHramecKO# kbpthho# ocTasaiacb 
ojTfczmKa, ipiaHca. Ha ci^mrarpaiiMax MHOKapfta c TSUunieM-201 
onpefteaeHO Baronne rKftponepiucapfta (pnc. 3d). Hp% btcm pasaepw 
jiesoro xejxyftotoca ocTasajmcb odranstii, noaoctb ero He 
peHEtHposajiacb, oqaroBHx HapyineHHft nep$yanH MHoaapua He BHaBJtoHC.

• B OTJoraix ot Bicae npHB6ft8HHHx 6oju»hhx ho BKayajcssupoBazca 
MHOxa$w npasoro zezyftowa. Hpn noBTopHoft nyaxiptii noaoci* rapa- 
icapfta yftaaeHO 1250, 1000 h 500 ms xhakoctx KpacHOBaroro ubbts, 
b nyxKtare H&ftfteHii KjseTo^Htie aJiexeHTii paica as zeseaHCToro 
eraiTejUM, *ito 6ueo odyczoBJieHO p&kobhm nepHsap^B-roti.

npuBe^eaHue faunae nossoxaDT cfteaa?b aaKaxmerae, vro m 
$yaHOHHaa cimHTHrpa^aa MHOKapfta c TaJuraeM-201 aBxsarca bhcotc- 
KHjtopMaTHBHHM MOTOftOM ftHaFHOC?HK2 rHftpOIiepXKapfta* BOJMSOS 
npsHMyojecTBOM iierofta, npa cpaaHeHHX c peHTreHOBCKHM Hcoaeftc- 
BamieM, HBjmeTcs bosmoxhoctb ouqhkk coctoahha cbmopo MnoKap;'- , 
paaMepos nosocrea h wo oco6$hho Baxao- cocToaHHe npaeax 
0TJD.9JI0B cep^a. JjibTpaaByxoBoe HcaieftOBaHHe Taxze mee? * 
onpe^QjaeHHue orpaHHseHHa b oi^HEe coctohhkh npasicc or^esca,

Telkhm odpaaoM, CQHHTMrpaj^na MHOKapfta c Taamew-201 
nosBOJmer ycranoaHTb He toj&xo HasHmie rRftponepnxapfta, ho i:

L^dHHyD ^x4|>ep8HUHajcbH0--juiarH0CTHxiecKyD HHiiorManaD. 
cnocodcTByDnyx) ycTaaoBJieHMD ochobhopo aadoaeBaama.

Cimcok Hcnojn>30BaHHoa JiHreparypH

!• Ritchie.J., Hamilton G., Waclcers F. Thallium-201 MyozarAial 
Imaging, 1978, p. 154.

i -
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CHEKIPOMEIPMECKHE H ttAHTOMHUE MCCJU^CBAmifl 
TAJDMfl-199

* H. T. KpgBOHoroB, B. H. HepaoB, P. P. PjtyxoB,
D. £• JhnmaHOB

i .
UtecTH^yT icapgyiojiorHM Tcxcxoro Hayqmoro i^earpa AMH CCGP)

B HacTOHqee Bpexa xopoTKoxxBy^xe paflEOHyKjnyiM Haxo^HT 
Bee doJtoo sxpoKoe npxxeHeroie b AxaraocixKe paajorottix aadooie- 
Bamfte Hxaxas jqpibb&h Harpyaxa, bo3mo*hoctb npoBe*8HXx 
noBTopmx xcoxeAOiaaHft napes narae npoxaxgrTXx apexexx odyc-
JMUWMBaDT XX IIOIiyjEHpHOCTb B BagdOXee y^OdHSM
Kjuooraecxoft npaxTxxx xembtch m noxysaesttie H3
cneipaxbHHX reaepaTopoBe Ojdlhsuko pan aasHUX eipHTxrpa^nec- 
khx HCcaanoBamift (manpmiep, oqexxa nepjyaxx Mioxapaa) me 
Moryr 6htb b HacToa^ee Bpaxx *raexnemi c npnemeioMii xxme- 
yKaaamHHx paAHomyxjnmoB. fyui nep^ryamoHHOft ctprarxrpa^oi xho- 
Kapfta npxKeHxeTca Tazxxtt-201, cnocodmdt maxanxxBaTbca b 
menoBpeaaeHHHX ynacTxax cepRenmoft m«mi. Bxecte c ten, 
xnpoRoa xcnoxbaoBaaxe Tauxx-201 TopxosxTca TpyAHOCTbD u 
BUCOKOft CTOHXOCTbD ero noxynenxa iia mobjhhx qEMOTpOHaX. 
OnpeasJieHqyD cxozxocTb npeacTaBJiaer Taxxe oxoaxpexemmaa 
TpaxcnoprxpoBKa Tajumx-201 b oTA&xeHHae pafiOHM Cxdxpx x , 
JfcuttHero Boctokb. Meany vex, xxeDTca peaxbmue bosmoshoctm 
xcnojKb30BaHKx b xejwnpiHCKOft pfl^xcwiaraocTHKe jpyroro xaoTona 
TsutExa - , ajole KQToporo Tpedyerca xeHbsax BHopnia nac-
Txa, nro nosBOJuieT noxyqxrb ero aa nemee xompxx qmxxoYpomax, 
KxexB^QccH b HacTonniee BpaxH b pasjiiniHHX perxoHax crpaHu x 
na&HxpyiHpDCca k cosAamra b djraxateex dy^yaex.

------------ UaibD padoTH HBMocb npoBaaeHxe cneKTpoxe TpaneeKxx n"
$&htomxxx xsynemx® 1WB, noxyneHHoro ma rpuuoTpome Jr 120 
b HUM HAepHOft $m3xkx Toxcxoro noxxTexHxnecxoro xHCTXfyra.

Tajuxfl-199 noxyqajiH nyrex 7-qacoaoro odxynemxx xxxeuH hs 
aoioTa cL/ ^qacTxqaxx c sneprxel 27-28 MoB, c nocxexyxxpM 
BtgiexeHxex paApoqyuxAa xa xxxemx x nepeaoACX ero b $xsxoxo- 
rxqecxxft pacTBOp, y^ejibHaa arrxBHOCTb npenapara cocTaaxxa 
37,5 MBk/xs.
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'CneKTpoMeTpiniecKHe M3Mepemifi ocyHjecTBMJDi c noMontbo 
raMMa-cneKTpoMerpa Ha daae nojynpoBOAHHKOBoro ^eTeKTopa 
lUVtK 60 B h SHaJiHsaTopa IP-4900.

$&HToiiHHe MCCJie^OBaHHa npoBO^HJui Ha paccTomnai 10 cm ot 
AeTGKTopa raioia-KaMepH c HcnoibaoBamieM To^eworo m pacnpe- 
AeJieHHoro hctouhhkob HSJtyqeHiia c aKTHBHOCTbD 37 MBk. ToiiexiHHft
$3HTOM npej^CTBBJLHJI COdoft CT6KJHHHMft jm&KOH C BHyTpeHHHM 
^HaMGTpOM 23 MM, SaHOJIHeHHHfl paCTBOpOM HyKJIHAa. CqHHTHrpa^HD 
(^ELHTOMa BMnOJEHJUlH C MCI10JO»30B&HM6M CTELH^apTHOrO H BMCOKO- 
paapemaixuero HH3K09HepreTHnecKMx, a Tasxe BHcoKoaHepreTMnecKoro 
napeuuiejibHoro KOJuumaTbpoB. .

HacTpoAxy ^H$$epeH4H£un>Horo jyicxpiotiiHaTopa ocyqecTBaaaM 
nocjieAOBaTaibHo na aHepreTiraecKiie iihkh 455 , 247 , 208, 158 k 
72 kbB npH mxpHHe oraa 20%.

PacnpexejieHHHfl $aHT0M npeACTaBJiaa codoft 3MeeBM£H0 HaorHyTyD 
HOJIHXJIOpBHHHJIOBy® TpydKy C BHyTpeHHHM AHSMeTpOM 3 MM H Hapy*HMM 
5 MM. PaCCTOflHMe M6*^y BMTK8MH TpytfKH COCTaBMJlO 0, I, 2, 3 H 
4 CM C00TBQTCTB6HH0• CqKHTHrpa)MD npOBOAHJBt HOCJie 3&nOJKH8HHH 
$aHTOMa pacTBopoM c McnojibaoBaHHeM cTannapraoro napaa-
aeabHoro kojlimmbtopa am hmskhx BHeprH# HaayqeHHH Ha $OTom<Ke 
72 kbB. MccaeXosaHHe bhiiojihjuih js,o m nocae aKpaHHpoBaHHH ^elhtomb 
napa$HHOBoft naacTHHOfl ToainKHo# 5 cm. Am cpaBHeHHH npoBOAHjnt 
CL(HHTHrpa$nD aHajioriMHoro $aHTC*a, sanoaHennoro ^^Tc-nep- 
TexHGTaTOM, c ncnoab30BaHK6M yitaaaHHoro KOJunuiaTopa Ha 
anepreTHTiecKOM nune 144 kbB. PerHCTpaiyiD cunHTHrpaMM $8htomob 
ocymecTBaajiH Ha raMMa-Kaaepe ”0Mera-500” $hpmh "TIxMKep" (CIA) aaas 
C6HHEM B naMHTb KOMnbBTepa "CiyiHTpOH 500 EX” guipMH "Marpaxc 
KOMDbDTep" (HlBe^apHH) C HadopOM 300 TUC. MMIiyJIbCOB 1L aaraiCbB 
b MaTpicmr 128x128.

199CneKTpoMeTpiraecKMe Hccj&eAOBaHHfl T£ noKasajm, mtc y$ta- 
aaHHHfl HyKJiHA HBMeTca hctoshhkom peHTrenoBCKoro Hsay^eHHH.
72,5 K3B (bhxoa 108%) h y kbbhtob c BHeprweB HsayqeHKH 
158,4 kbB (5,4%), 208,2 icaB (11,9%), 247,2 kbB (53%) h 455,1 icaB 
(13,8%), TITO C00TB6TCTBy6T ZHTeparypHHM A&HHbIM (I).

fylR BHdopa OHTHMaJIbHHX napaM6TpOB perHCTpatyiH ClJHHTHrpaMM 
Ha ynasaHHHX $oTonnKax 6luih npoeeAemi ci^HHTHrpa^HqecKHe HCCJiexo- 
B6LHMH Toqexffloro ($)ELHTOMa.
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H&iuiynm&fl BiayazHaarpia $BHTOMa ome^anacb npn padore Ha • 
9HepreT*necK0M mute 72,5 xaB c HcnozbaoBamieM BiicoKoaHepreTH- 
yecKoro KOumaTopa, h6ckoju>ko xy*e - c HcnozbaoBaHaeM 
BHcoKopaapemarmero m cranRapTHoro HH3K0»Hepr#TinecKHx napaz- 
zexbHux KOZjnoiaTopoB. Ha Ham Barz^*, flaxbHetrae HCCze^oBSHKH 

qezecoodpaaHee duxo nposojuiTb c HcnozbaoBaHHeii hh3ko- 
aHepretMqecKHx napazzezBHHX kozzhmbtopob c $otoiihkom pem- - 
CTpaqKM MazywHHH 72,5 xaB, rax xax yBexiraeHHe BpeneHH 
Mccze,noBaHmt npii pad ore c BHcoKoaHeprenroecKHM KozzmiaropoM 
aaTpy^aazo npoBeaerae cqKHTHrpa$%M.

Am oqemui paape^anqoft cqoco6hocth cqHHmrpa^Bcx 
npoBOjyuH BusyazHaaipoD p&cnpexezeHHoro $aH?GMa. MmnmazbHoe 
paapeaemie npx xcnozbaoBasHH iyyTC He ycrynazo TaKOBOMy b 
czyqae npioieHeHim ^“Tc h cocTasHzo I cm. flpw 9KpaHwpoBaHHH 
^aHTOMa napa$HHOM paapemamn^aa cnocodHOCTb ueTO.ua He yxy^- 
mazacb h Bpewz Hccze^osaHHa yBezimHBaxocb jutmb Ha 38 c.

TaxxM odpaaoM, npOBe^eHHHe cneKTpoyeTpirqecKHe h ^aHTcraue 
Hccze^OBaHM noxasazH, hto, hocmotph na npHcyTCTBue b
ero KBaHTOBOM cneKTpe HecxozbKHx aHeprewiecicHx iihkob, 
npeodza&amnpiM hbzh6tch Haynemie c aHepmeft 72,5 kbB, sto
Q03B0ZH6T npH HaCTpOfee ^a^epeHIptaZbHOPO ^HCKpHMMHaTOpa Ha * 
yKaaaaHH# .unanaaoH h HcnozbaoBaHHM HHaKoaHepreTireecKHX napaz- 
ZeZbHHX KOZZKMaTOpOB HOZynaTb Ka^eCTBBHHHe CXpORirpaittH k 
Toqe^Horo h paccpe^OToqeHHoro (J&htomob . Hpn btom paapemam^ie x 
h BpeMOHHHe xapaxTepHCTHKH cipOHTHrpa^HH He ycTynajOT 
TaKOBUC npH BUnOZHBHHH £LH£UIOrHX$HUX HCCZeROBaHHti c ^“Tc.

Chxcok HcnozbaoBaHHott ZHTepaTypu

1. TyceB M.. r.^_fl^iHTpHeB JL—II—KBaHTOBoe. H3zytieHne-paAiio—
aKTHBHHX HyKZHAOB. CnpaBOOTHK. M. : AT0MH3A&T, 1977,
c• 400. z,. w w . w - .

2. Nagame Y. ,„Nakahara M., Murakami Y. - Tnt.J.Appl.Radiat. 
and Isotop., 50, p. 660-672.
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HEPBU2 OIET HCnOJLb30BAHMfl OTEHECTBEHHOrO *
PAJponymiHUA TAMHfl-199 flEfl IIEP$y3HCEH08 

(HHHTMTPAfiM MHOKAPflA. B 3KCIIEPMMEHTE

D. B. JbamaHOB, B. H. Hepnos, H. P. Kphbohopob

(HUM KapftHojiormm Tomckopo nayrooro ijeHTpa AMH CCCP)

KaK H3B6CTHO, Hawdoaee nonyjiapHHU npenapaTOM ftjw npoaefteHi 
nepjyaMOHHOit cuMHTMrpa$HH MMOKap^a hbjwotch ceroftHH xjiopnft 
TajuiMH-201 • OftHaKo noBceaecTHoe npEMeneHMe btopo paftHO$apM- 
npenapaTa (P$I1) Topyoa.MTca bhcokoA ctommoctbi) ero npon3BOftCTBa, 
ftJIfl KOTOpOPO HeO<SxOftHM MO^HhlA PHOOTPOH, a TELKX6 TpyftHOCTHMH 
CBoeBpeyeHHott TpancnopTHpoBKH b OTftajieHHHe pattomi cTpann.

Ha Ham bspjm^, tiooiee nwpoKOe *He,npeHHe MeTOftOB nep$y- 
SHOHHOft CipiHTHPpa^HH MHOKap^a B paftHOftHaTHOCTHHeC^yD 
KapftHojiorHD mopjio 6h 6htb cymecTBeHHO ycxopeno HcnojubaoBaHHex 
ftjw 3THX uejieft TajmHfl-199. .

OpraHHaaqHfl npoKssoftCTBa yKaaaHHoro paftHOHyoHfta snoome 
peau&Ha no perxoHajibHoqy npHHipiny Ha Menee moidhhx ipfKJio- 
Tponax. B 9tom cxyqae othocht6jibho dHCTpHft paenaft Tajuma-199 
(Tj/2 = 7,4 q) m hbjw8tcji cyutecTB6HHHM npennTCTBHeM, 
nocKOJibKy BtinojrHQHHe flHarHocTHqecKHx npoqe,qyp bosmozho b 
fteHb ero np0H3B0ACTBae

Ueju> ftaHHoft pad ora - npoBefteHne $apMaK0KHH6THqecKMx h 
citHHTHPpa^MqecKHX HccxaftOBaHxft paftHOHyKJW.ua noayqeH-
hopo b HHH ftHepnott $k3hkh Tomckopo nojwTexHHqecKoro HHCTHTyra, 

-flHHaMHKy pacnpeft6Ji8HHH-TajuiHfl-I99 no opranaM h 'r'scSAar ‘' 
HccjieftOBajiH y deJiux kdhc waccoR 200-250 r.nocjie BWTpHBOHHOPo 
BBefteHHH b ftoae 1,85 MBk Ha I kp mbcch tojib. IKhbothhx 
sadnsajiH rpynnaMM no 5 qepea I, 5, 10, 15, 20, 30 h 60 mmh
HOCJie HHbeKIJHH. PaftH0M6TpMD KpOBH H BHyTpeHHHX OpraHOB 
npoBOftHJiH Ha raioia-cneKTpoMeTpe "Tpajcop aHajwTHK" (QUA) 
na $OTonHKe 70 koB npH mipHHe okhb ftn$$epeHftHajibHoro 
ftHCKpHMHHaTopa 20%. KoHTpojieM cjiyawjia rpynna spue, kotopum b 
aHajioPHqHUX ycoiOBHflx BBOftHjm .
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OLteHKM B03MO*H0CTeit BHayaanaaipiM ^e$eKTOB nep^rysHH 
MHOKap^a dua* ripoBe^eHM cipiHTHrpajmecKHe Mccjze^OBaHHH mho 
Kap^a codaK h kpojihkob c ocrpoft KopoHapHOft OKmoosHefl. Onura 
npoBe^GHH Ha 4 decnopo^Hux codanax Maccoft 10-15 kp odoero 
noaa h Ha 5 KpoaHKax-caMijax nopo^H mHHmHJijia Maccoft 3-3,5 nr. 
OcTpyD KopoHapnyD okkjh)3hd MO&eanpoBajiH nyTeu nepesflaKH 
no# KeTaMHHOBHM HapxoaoM ^HaroHajibHofl B6TBH nepe,ime-HHCxo£Hmeft 
KopoHapHott apTepHH y codaK h botbh aeBoft orndawmeft KopoHapnoft 
apTepHH y kpojihkob. KoHTpojibHaa rpynna cocToaaa hs khtbethux 
XHBOTHHX - 3 COdfiLKH H 5 KpOaHKOB. Y JtajUIOrO XMBOTHOPO CE$KH- 
THrpa$HD BunojiHHJD! ^LBajyui - CHauajia c J,yyT6 h qepea 24 tj 
c . Bo Bcex cayxiaax Hccae^OBaHHe nposo^HaH xiepea 5 mhh
nocae BHyTpHBeHHoro BBOj^eHHH 1,85 MBk H30Tona Ha I hp Maccu 
XHBOTHoro. Cr(HHTHrpa$HTiecKHe HCcae^OBaHHa bhhojihhjih na 
raMMa-xaMepe "0Mera-500" (TexHHKep, C1I1A) c HcnoabsoBaHHeM 
cTa^apTHoro napajiaeabHoro KOjmHMaTopa jvm hhskmx aHeprHft 
Ha 3HepreTH^ecK0M mine 72 ksB npH mHpwHe OKHa £H$$epeHi£iaju>- 
hopo AHCKpMMHHaTopa 20%. IIoJiyxieHHHe Haodpaxemta perHCTpHposa- 
jih Ha MaTpHijy 128x128 b naMHTb KOMnbBTepa "Cigna Tpon 500 EX" 
(MarpHKc KOMnbDTep, IlteeftuapHH) h odpadaThmajiH no nporpaMMe 
"MHOK" (paapadoTaHHOft <$>Hp«oft "Mbtphkc KOunbDTep"), KOTopaa . 
noaBOJiaeT oi^okhtb cTenera> HaKbnaemiH HH^LHKaTopa b Mnoxap^e 
Jiesoro xeayfloqKa, "paadHToro" na 16 cerMeHTOB.

Pa^MOMSTpuH BHyTpeHHHx opraHOB Kpuc noK&aaaa, tiro 
b nepstie 30 mhh HaKananBaeTca b cepjq^e HecKoabKO aKTKBHee no 
cpaBHeHHK? c t . Tan, tiepea I, 5, 10, 20 mhh nocae 
HHbeKi^HH paaHwua b cTenerat aKKyMyaaqHH yKaaaHHHX HymiH£OB
MHOKapAOM B H8UHHX HCC JieAOBaHHHX COCTaBHJia COOTBeTCTBSHHO
16, 39; 23; _24 h2C%_ ja^LJ^Be^eKHoro KoaHsecTBa-Ha-I-p -—------------
TKaHM.

B neueHM b nepBHe mhhvtm Tarace oTMetieno doabmee Hanon- 
199 20T »aerate T6 no cpaBHenrao c Tv- , o^naxo yxe k I Or A mhh 

KOHi^eHTpaqHH h ^T6b nexienn BMpoBusaacb. 3a chot

3topo KoatonitHeHT " cep;me/netieHb" na I-ft urasyre dua MeHbaze 
Ha 8% jvlh , ho yxe Ha 5-ft MHHyve oh dim Bbime na 30%
no cpaBHerano c tslkobmm . UpeBwmeHHe otopo
Koa%HqH6HTa ^jlh coxpaHnaocb ^o 15 mhh, nocae qero oh
ypaBHMBaacH ^jlh odoHX HyicaMAOB.
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P€L3JDTOltt B HELKOHJieHHH paAHOFtyKJIHAOB B JierOqHOft TKBJ 

mh He o<5Hapy*HJLH. Ten He Menee; cooTHomemie cepAue/jierKH 
bo ace cpoKH HadJuxueHMa diuo Bume b c-xyqae npHMeneHMH ^

199He odHapyxmiH cymecTB6HHHX paaauiqHft b HaKonaerotH ..
b MHffli^ax, noqxax, xejryAoqHO-KHmeqHOM TpaKTe.

TaKHM odpasoM, HayqeHne tfcapM&KOKMHethkm noKasa
Jdo, qTo Bpexm HasonjieHHa ero mhokbpaom h speMa nepepacnpe 
AeaeHHH ero b opran&x h TKaHflx cooTBeTCTBy»T yKaaaHHHM xa 
paKTepHCTHKaM ^Tfc . BucOKoe cooTHomeHne co^epxaHHH 
b MHOKap^e h OKpyxajoapix ero tkslhhx nosBOJUBOT npeAnojioxHT,, 
B03M0XH0CTb HOJiyqeHHH KaqeCTB6HH0r0 KOHTpaCTHOro HSOdpaxeh,
cepjma c 9THM pa^nnoHyKJiHAOM.

Ha crptHTHroaMMax MHOKap.ua kpojihkob m codan, BunojiHeHm, 
nocjie Bse^eHHH , BHayajiHSHpoBajiocb HaodpaxeHHe JieBoi"
xe jiyAoqxa, MMeomero $opwy no^KOBbi. Cjie^yeT otmothtb , qio 
rpaHMi^a Mexpy MHOKaggOM h BHyTpHcepneqHHM nyjiOM KpoBH 
np« HcnoJib30BaHHH onpe^ejiHJiacb ^ocTaToqHO qenco,
HecMOTpn Ha dosee BUCOKyu no cpaBHeHrao c yAeJibHyD
paAHOSKTHBHOCTb KpOBH H0CJI6 BB6A&HHH HAeHTHqHHX A03t

OqeHKa Koxedamitt HHTeHCHBHOcra HanonjieHHH b jigbom
xeJiyAoqKe y hhtbkthijx *hbothhx no cerMeHTSM noKaaeuia, q?o 
paarama b aKKyyyjiHi^fH Mex^y cemeHTaMH cocTaBHjia 10-30%. 
KaqecTBO MaodpaxeMna MHOKap^a, noJiyqeHHoro nocjie HHbeKi^H 

He ycTynano raxosoMy npn npogeneHHH wccjie^OBaHHft c 
Hpn cuMHTHrpa^HM Mnoaap&a c y xhbothhx c okkjdd-

aneft KopoHapnoft apTepHM BM3yajiH3HpoBaJiHCb "^e$eKTHw nep^y- 
3hh b asymeft c to race MHOKap^a y kpojihkob h b nepe^He-nepero- 
po^oqHon OT^ejie y cod&K. CqHHTHrpaMMH c > Bunojih©hhk6
y XHBOTHHX nocjie KOpOHapOOKKJDOSHH, dbUIH HAeHTHqHMMH 
peayjibTaTaM HccjieAOBaHHa c i.

Telkhm odpasoM, nojzyqerabie BKcnepHMeHTajibHHe &8HHue nona -
38JIH, qTO HO CB0HM $apM&K0KHH6THqeCKHM CBOftCTBaM H HO KaqeCTBy 
nosyqasMLix cuMKTMrpa^snecKKX usodpaxeHMft He yc-TynaeT

t H MOXeT dbITb HCn0JIb30BaH BHHBJieHHR KOpOHapHOft HmeMHM

CnHCOK HCn0JIb30BBHH0ft jiMTepaTypu

I. 0B6HTOB A. 3. Pa&HOHyKJIH&Hhie HCCJieAOBaHHfl MHOKap^a B AMar- 
HOCTHKe XpOHHHeCKOft Hir/3MHqeCK0ft 60JI63HH CepAUal ABT0pe$.
AMc. Kana. Mes. nayK. - M.,19857



4APMAK0KHHETMHECKME H flOSMMETPMHEGKME XAPAKTEPHCTMKM 
HEKOTOFHX HSOTOnOB TAJLUMfl

A. B. TyjiTae'B, D. M. TapaceHKO, B. M. HonoB,
B. H. KopcyHCKHft

(OpAena JleHHHa MHCTHTyT (5mo$h3HKh MnssApasa CCCP)

BseAeHHe

Cpe^H pfi^HHOHyKJLT!AHHX M6TO&OB BH3yaJZM3ai^iH MHOKapAa B 
AwarHOCTHKe HmeMKqecKoii dojieaHH cepAija (HRC) naHdojibmee 
npaKTM^ecKoe npHueHeroie nojjyunjm mstoam onpeAeaieHHH nep$y3HH 
MHOKapA& c -xjiophaom. 3tot irpocToft mbtoa MccjieACBaHHa
no AH&THOcnitiecKO# 3$$eKTHBH0CTH He ycTynaeT peHTreHOKOH- 
TpacTHoit KopoHaporpa$HH, KOTopan HMeeT A°cTaT0UH0 npoTHBono- 
KaaaHHft /2/» BucoKan HH^opuaTHBHOCTb mbtoab, ero deso- 
nacHocTb a^h dojibHoro h HecoioxHocTb npeAonpeAejiHjiH Boapac- 
TajoHQr© noTpedHOCTb b 2^*Tt h, KaK cjieACTBue stopo, see 
B03pacTa»mee nponsBOACTBO 3Toro paAMOHymiHA8- Ho ashhum 
MATAT3 npoM3BOACTBO 2^T£ b BeAynptx npOMmneKHo pasBurax 
CTpanax yxe b 1982 roAy cocTaBHJio okojio 650 Kh/poa /3, 9/.

Uejib Aannoit pad ora - Hcc’JieAOBaHne (|>apMaK o KHHe th kh h 
oqeHKa jiyuesHx Harpy3ok Ha naqneHTa npn ncnojibsoBaHHH '
OTe^ecTBeHHoro Tajoumfl-201 xjiopnAa, a Taxxe onpeAeaeHHe 
Boana b cyititapHVD Aosy odJiyqeHHfl paAMOHVKJiHAHHX npHMeceft 
- ZQOrJt (1,5%), 20%e (0,2%) h 20Ipg + 2D3Ps (0,05%) /3/.

$H3HKo—MaTeMaTnnecKoe odecneqeHHe

CorjiacHO odmenpuHHTOMy b nacTonmee spewn noAxoAy, a°3u 
BHyTpeHHero odjiyneHHH paccmiTbiBaBTcs pjir reTeporeHHoro* 

$aHTowa cTaj-iAapTHoro uejiOBeKa /I7, 18/. Ilpn stcm supaxeKne 

AJifl cpeAHero aHatieHHH norjioqeHHoR a°3h b KaJcoM-Jindo oprane 

hjim bo BceM Teoie npw BHyTpeHHeu odjiyueHHH HMeeT bha /I5/:
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PHCTHKH 5 (Vi*~ Vz)^ AV1 M ' FL (V,^- V2) (I)

. IIonoB,

XP)

r*J
r^e

Kap.ua b 
Jibfflee
a neptfcysHH 

Jie^OBaHMH 
GHOKOH— 
ipoTHBono-
330—
sospac- 
sce 

aHHUM 
■ aSBMTUX
/3, 9/.

iHKH H
:hh y

aHH6 
HMeceil

;) /3/.

Ay, A03U 
.oro* 
paxenne 

oprane 
/I5/:

A cyMMapnoe qnc.no pacna^OB pa^HOHykjim Aa (MEkk: 
hjih MKKn#i!ac) b od^eMe V2. » coAepxameM mc 
M3JiyqeHHH (opraH-HCToqHHK) 3a BpeMH onpe^ejie 1 : 
A°3h;

A l - KOHCTSHTa paBHOBecHOH ^03bi - 3HeprHfl, H3JiyqaeMaa 
Ha o^hh pacnaA paAHOHyKJiHAa flJix i -ro najiyqeHHfi

HJIH

r^e

Al= 2,13 . rvL. Ei '

Ai= 0,16 . hi. Et (gfB), *
Me- cpe^Hee tihcjio qacTHij hjih (Jjotohob, HcnycxaeMux na 

oamh pacnaA c 3Heprne% E i (MaB);

Ft (V/*- Vay yAeJibHaa norjiomeHHaa ^paKiptn - dHeprna, norjiomen- 
Haa b e&MHHi%e Maccti MHmeHH c od^eMOM Vi ot 

' HCToqHHKa, HaxoAHmerocH b 06'beMe » AeaenHaa
Ha 3HeprnD, H3JiyqaeMy» hs o6i>eMa \ZX A-^h 
i -ro H3JiyqeH%a.

Ana HafflMx pacqeTOB At nojiyqajin no a^hhm cxomh pacna^a 
paAHOHynjiHAa /5, £/, A vz onpeAeJiflJiH HHTerpnpOBaHHeM 
$yHKUHH H3M6HeHHfl aKTHBHOCTH BO BpeMOHH B odjiaCTHX HaKOnJieH^H
paAHodbapMnpenapaTa (P$H), a P>i ( Vg) onpeAGAena A^n
£aH70Ma- CTaHAaprHoro qejiOBeKa no MeTOAy MohxC~Ka*pa-c /I7, 18z'.

JVih ynpoa^eHHH pacqeTOB JiyqeBbie Harpy3KH ot npoHMKajomero 
H3JiyqeHHH (rawMa- h xapaKTepHCTHqecKoro H3JiyqeHHH c a Hep me % 
dojibme 10 K3B) h ot HenpoHHKajomero HSJiyqeHHH (deTa-qacTHi^u, 
3JI6KTpOHbI BHyTpeHHeft KOHBepCHH, 3JI6KTpOHU Oxe H xapSLKTepHC 
qecKoe H3JiyqeHHe c dHeprHHMM Menee IO.koB) paccMaTpHBajin 
oTAejibHO, nocKOjibny HenpoHHKaiomee HSJiyqeHHe bhocht BKJiaA b 
Aoay TOJibKO opranoB, coAepxamnx hctouhhk HSJiyqeHMa. 
PacqeTHaa $apMyjia rjik cpeAHero sHaweHHH norjiomeHHOft aosh b 
K-oprane npeACTasjieHa cjieAyomHM odpaaoM:
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1

rv-

'TV = Aj ^&L ' Pi (VK*~ VJ) +
</

/4 k - Ah. (/
triK (2)

r^e IWk - Macca oprana !< , A H M - cyMMapHaa KOHCTaHTa 
paBHoaecHoA jo,03bi ,e,jih Bcex HenpoHMKaromux M3Jiy^eHM{i. CyMMMpo- 
BaHne ocymecTBJifljm no boom opraHaM—mctouhm KaM ( J ) m 3HeprnaM
$OTOHOB ( ^ ).

CorjiacHo paapadoTaHHoti rrporpaMMe pac^eThi norjiomenHbix 
^03 BbinojiHHJiH Ha 3BM &JIH 19 opranoB h chct6m uejioBena, BKjrotiaa 
see Tejio. B naMHTb 3BM aajioxeHu Heodxo^HMue $H3imecKne fieLHHwe, 
3Ha^eHMH yAejibHbcc norjiomeHHhix (JpaKiyiR F yl KOHCTaHTu A 
AJiH Bcex HyKJiHAOB, Hcnojib3yion^ixcH b pa^HOHyKJiHAHoR .nHarnocTHKe.

- -

I
.?

vr

<*

f

4

MaTepnaji m MeTojoy Hccjie^OBaHHH

orrpeAeJieHHH HHTerpajibHbix aKTHBHOCTeR b opranax, 
CHCTeMax M BO BC6M T6JI6 npOBO^HJIH pa,HH OMeTpHK) OdCJie^yeMHX 
naqHeHTOB, KOTopuM no moahuhhckhm noKasannaM bboahjih Pffll c 
.UMarHOCTvmecKHMH LtejtSMH. MH^opMaiyuo o pacnpo&eaeHHM P$R b 
0praHH3M6 MOJKHO RO^yMMTb paSJIMWHbIMZ CnOCOd&MH. M3B6CTH0 
MHOX6CTBO MOJ^^HKaqHit CW6TMMK0B MSJiyiieHMH ^aaoBeica C pasm^HOR 
reoM6TpneR MSMepeHHa, c Hcnojib30BaHneM o^Horo mjih HecKOJibKHX 
jo^eTeKTopoB /IQ/. McnojibayeMbiR b MM M3 CCCP Handojiee npo’cToR 
h y^odHHR AJia H3MepeHwa b hjimkhko cqeTmtK scero Tejia (CRT)
CO^epjKHT OAHH CI4MHTHJUIHHH0HHblit A^TeKTOp C KptiCTaJIJIOM 
AMaMOTpOM 90 MM M BhICOTOR 40 MM, pacnOJIOXeHHHR H3£ qeHTpOM 
xpoBBTH Rjin naijHeHTa Ha paccTOHHHH 270 cm ot* Hero. JleTeKTop 
:HadxeH auevicTbiM KOJiJiHMaTopoM, uto nosBOJiaeT cymecTBeHHO 

CHH3HTB BKJia^ paCCeHHHOrO M3JiyMeHHfl,^(^j^JieHHp,rp_.0rpami- „ 
qeHHUMH paSMepaMH nOMemeHMfl, a Tanxe BHpaBHHTb 3$$eKTHBH0C'lb 
perHCTpauxH y —H3Jiv^shh:. ot paojumnux yqacTKOB Tejia 
nauneHTa. CRT ^onoviHen tccms. Koaji^MwpoBaKHHMH &eTeKTopaMH 
ZA& HenpepbiSHcrc nawepbhmh nose^enHa P4TT b HHTepe-
jytQXx opraHax.

i4
X IIP "■•"’fl'Tli <
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(2)
OnpeAejieHHe OTHOCHTejibHoro coAepxaHHA pa^MOHyKJiw^a bo

’-HTB

BpeneHM b opraHax h cwcTewax oc-ymecTBJifljiocb hx 3KpaHHpoBaHHeM 
b npoqecce o6ane^OBaHMH nau^eHTa na cneTmtKe. WsMepeHMA Bunoji- 
hrjih c noMombio KOMiuieKTa AMarnocTmiecKOH ycTanoBKM TaMMa" BHP

)0- KpoMe CBT Mcnojibaosajiacb raMMa-nawepa, c nowombio KOTopo -
prMHM BMayajiMSHpyfl nccjiefiyeMHe opranu, ocymecTBJiRJiacb KoppeKi^R

jimaa

nojioxeHHR 3KpaH0B c yueTOM MHAMBHAyaRbHux aHaTOMHiiecKHX 
ocodeHHOCTeft naipieHTa, tiro nopoft He y^aBajiocb npn $M3MKaJibHL 
HCCJieAOBaHHRX. IlpH 3TOM npe^CTaBJIRJIOCb B03M03KHHM yyecTb

uiHbie,
\

BKJia^ ^pyrxx opranoB, Haxo^RiqHXCR b 3one npoeKuptH dKpana, 
b perncTpHpyeMirit vpoBeHb c^eTa. B yacTHOCTM, npM H3yqeHHH

CTHK6. $apMaKOKHHeTHKH ^UiT£ yyeT aKTMBHOCTH B MHHie^HHX MBCCHBaX, 
aanpuBaeMbix sxpanaMH BMecTe c HHTepecy joujhmh opranaMH, npOBO- 
Ahrca Ha raioia-KSMepe MeTO^OM conocxaBReHMa a oh HHTepeca, 
BKJDotiajon^fx opraHH, c sohbmh np«<5jiH3HTejibHO o^HHaKOBbix no Macce 
MHmeuHMx MaccitBOB 6ea opranoB.

2 PeayjibTBTu HCCJieAOBaHHR h mx odcyKAenne

iRqHOfi
B TadR. I npHseAenu OTHOCHTejibHLie anayerotfl pacnpeAeJieHMR 

bo BpeMeHH b opraHax neROBeica. 3th AaHHbie nojiy^eHH
KHX
ro%
)

ycpeA^eHHeM peayjibTaTOB 96--yacoBoi* .pa£HOMeTpHH 8 nanneHTOB. 
IlepHOA dHORornnecKoro noRyBhiBeAeHHA (T^) oi^eHHBancR no 
paAHOMeTpHM Bcero TeRa b TeueHHe 7 cyT. Ci^HHTHrpaMMa naiyieHTa, 
OTpaxajomaR pacnpeAeReHHe b oprannaMe neROBeita yepea

M 24 qaca nocRe BseABHUA npeACTaBjiena Ha puc. I.
OP IIo AaHHbai pacnpeAeReHHR b oprarat3Me yeROBexa

)1- . . .......
dhow BbRHCJieRbz aHaxieHHR A b opraHax—HCTo^HHKax ( tb6r . 2).
PaCUeTHpOBOAURCR Bpy^IH3^3 M6T0ACM WHCReHHOrO HHTerpHpOBaKHR

:;Tb 6vHKHHH# H3MeH6HHR BKTHBHOCTH B OpraHBX. #RA pa£HOHy KJEHAOB 
h npHHRTO to *e pacnpeAeRenne, uto h

ARh 4. JlaHHbie xadJi. 2 noKaansaaT, q?o anayeHHA A
yBeJiHqHBacTCH c pocTOM $M3HqecKorc nepHCAa ncjiypacnaAa T+..

SnaqeHHR 3kbhBarren tkkx ac3 ara 19 opr&HOB yeROBesa 
rrpeACTa&xeKK s ta6z. 3. cHaye.HHR >:cs Kayecrsa zz?.

or corxeseHHOx % 3K3x=auieHTHO& %:ae ARR A^nnor: 
hr a 5^ .
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?nTPhc. I. Pacnpe£e;ieHMe ATt -xjiopn&a b opraHH3Me
vex 03 et:a qepea 24 qaca nocjie BHyrpHBeHHoro 
b Begem*



179
y

Tadjrana I

PacnpejD[0ji0HH0 %%op%%a t b opraHHSMo aejioBGKa {% ot BBej^QHHoro KOJunecTBa)

Xh * ih
’ n

Hpf .4 l\.
CopAue KpOBB

-4——1
POTO -
rjioTKa

II|HTOBH#-
Haa
xejieaa

JlerKHe iIIeaeHB IIoaKK
MoaeBoH
nysupL

B©pXHHfl
OTjteji
TO JIG TO# 
KHEKH

0T56JI
TOJICTO#

:khhikh

Cfce-
JT0THH0
.MHW

f , hnn 2.9+P.3 — — — — — — — — —

10 4,5+0,5 - 1,6+0,3 - — — — — — — —

20 Mil ( 5,2±0,5 - — I,2+0,3 - I5,4±I,5 - w - - —
30 m* 4,7±0,5 I,0±0,2 2,2+0,3 - 5,6±Q,6 14,7+1,5 I2,9±I,3 0,3+0,3 2,3+0,5 - 50,0+62

1 4 3,8+0,4 - 2,2+0,2 1,4+0,3 ■ 5,3+0,5 13,2+1,4 12,2+1,4 0,7±0,4 2,7+0,8 - 52,0+
6,5”

2 v i 3,5±0,4 —* 210+0,3 1,2+0,3 3,8+0,5 10,2+1,4 I0,6±I,2' 0,7+0,4 3,4+0,8 __ 59, Of
[ 6,9

4 4 2.0±0,3 — 118+0,2 1,0+0,2 2,4+0,4 7,4±0,8 8,5+1,2 0,3+0,3 4,8+0,7 I,5+1,0 64,9+7,2
24 4 I,0±0,3 - I15+0,2 0,5+0,3 1,8+0,3 5,6±0,7 7,0+0,9 0,7+0,3 5,2+0,9 2,4+0,9 p8,I+7,5

40 < I,0±0,2 - 0,7+0,2 0,5+0,2 I,5+0,2 5,6+0,8 7,0+0,9 0,7+0,5 7,0+0,9 3,2+0,8 36,5+8,3
% 4 I,0+0,3 — 0*7+0,2 0,5+0,2 1,2+0,2 5,3+0,7 7,0+1,0 0,4+0,3 9,4+1,0 5,0+1,0 54,0+8,4

Tdj = 4 ±0,5 aac r = 20+2 £HH T3$$ = 2,6+0,2
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V ' A v
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180

i ZV

SHaHeHHH A b opraHax-HCTOHHHKax

""" ~~~^U!CI0qHHK 

Opraa

I99$
(MKKa»^ao)

200rp£
(MKKHf^ao)

20Xrp£
(MKKamao)

202^
(MicKa^ac)

UlUTOBBtoHaa mejieaa | 0,07 0,24 0,59 2,2
l

JlerKHe j 0,20 0,71 1,3 5,5
t

IlOHQHB | 0,72 2,4 6,2 23

IIOHKH | 0,83 2,9 7,7 30

Depximfl OTfieji tojictoA:
KHWKH 0,35 .

#
2,5 14 69

[LmumH OTjteji tojigto#
KMLKH I 0,007 0,75 6,2 37

Mwmutf | 5,0 26 58 270

Copjme 0,19 0,531 1,2 4,4

Bee tqjio

ii

0,68 2,3 6,7

‘

24

1111 
? is *

£ S’ tr

I S3 IV
X <V
S3'o= -J TJ o 

■ 1
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Ta&raia 3

dHepremnecKne xapaKTepHCTHKH h 3KBHBajieHTHMe rosu odjryqeHHH opranoa HMoaeKa 
npa BHyTpaaeHHOM BBejteHHH paomonyiunmoB teuuihs

• I99Tt 20% 20Im 202%
T» = 7,4 h 1% = 26 ,1 9 "Dp = 73,056 h to = 293,52 s
Ta# = 7,3 h T 3# = 24,75 <t Ta# = 63,4 s Ta#= 182,14 h

3HeprerMHecKH8 bu-
xor< na I Dacnas <W 0,122 A**- 0,101 A**- 0,0961 A** - 0,0519

( r • oan j 
mkKh'Hac

Ay - 0,53 Ay - 2 .7 Ay - 0,198 Ay - 0,99

OcHOBHbfe aHeprera- 
HeCKMe JIHHHH
, (Mas) x
(bhxos Ha paonas)

0:247
i;o55
m a 0,368

W
IS 8:$

0,069 (.m
0,440 (4,0-1) npanejiLHo- 

jaorr/CT:c.F?e *03> 
CirJ otiJiyxe- 
Him KpXTopra- 
eos nayneHTOP 
(wcE/roji)

'^SKBHBaieHTHHe
m2bA$k

m3b k m5b MfSn^503£r
Opram (x74 M&$ m3b/MEk (x74MEk) ’!3b/i.Ex (X74.U&0

i

(x74\uV.) AH rn ar.

3oe Teno 0,0067 0,50 0,15 II 0,063 4,7 0,71 53 250 50 5,0
CeMeHHHKH 0,0041 0,30 0,10 7,8 0,034 2,5 0,4 34 1 rpynna
Hhhhhkh 0,0091 0,67 0,25 19 0,15 II 2,0 150 ODI-aKOB
Kp.K0CT.MO3r 0,0091 0,67 0,16 12 0,12 8,9 0,92 68
r.ioHBBOtl nyaupa 0,0063 0,47 0,16 12 0,069 5,1 0,87 65 750 150 15
EejiynoK 0,0077 0,57 0,17 13 0,072 5,3 0,87 64
Tohk. KHuuca 0,010 0,75 0,27 10 0,16 12 2,0 ISO '
Bepx.ToncT.KXniKa 0,042 3,1 0,64 48 1,3 120 5,9 440
11X301. TOJICT. K-EDta 0,0072 0,53 0,35 26 I,I 84 4,5 .330
JIOHKH 0,14 10 I,I 79 1.4 no 4,4 330 II rpynna.
nesenb 0,030 2,2 0,35 • 26 0,26 19 1,4 100
Jteraae 0,014 1,0 0,18 13 0,11 7,8 0,66 48 opranoa
nirimny 0,0094 0,69 0,17 12 0,10 7,6 0,74 55
Cepjiye 0,023 1.7 0,11 8,1 0,10 7,6 0,52 38
IlojUKejiyn.aeneaa 0,011 0,81 0,23 17 0,065 6,3 0,98 72
CeJieaeHK.a 0,0096 0,71 0,20 14 0,074 5,5 0,33 61
Gi%T03MjtHan xeneaa 0,16 12 0,87 64 1,5 no 3,1 230

Kosa 0,0034 0,25 0,85 6,3 0,026 i.e 0,34. 25 15GL 300 30
CK6JI6T 0,005 0,37 0,11 8,9 0,046 3,4 0,49 36

1
1IH rpynna cpnK»
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TadJinqa 4

AdcoJiDTHKfl m OTHOCMTejibHutt (%) bva&r b Aoay od-nyueHMH opraHOB
or npHMecefl luQ?t M 2U2T<-

OpraHK i 2UI%

Cluu-'j)

v3b/MBk

2u.ie :

u,5.;) 

mBb/MBk

-u0T£ /2uITd 2u2/t.£

(0,%)

m3b/MBk

>02^ /2Wk 2^:6 , 202%,

% r

HwWHKH 0,15 0,0038 2.5 0,0041 2,7 5,2

CeMeHHHKH 0,034 0,0016 4,7 0,0009 2,7 7.4

Kp. kocthmP. MOar 0,12 0,0024 2,0 0,0018 1,5 3,5

BT 0,063 0,0023 6,3 0,0014 2,3 8,6

Moqesox nyawpb 0,069 0,0024 3,5 0,0017 2,5 6,0

he^yjxoK 0,072 0,0026 3,6 0,0017 2,4 6,0

ToHKBfl KHUlKa 0,16 0,0040 2,5 0,004 2,5 5,0

BepxHflfl TOJicTaa 
Httinna 1,6 0,0097 0,6 0,012 0,7 1,3

Humhah TOJicTaa
KXIilKa I,I 0,0053 0,5 0,009 0,8 1,3

riOMKM 1,5 0,016 1.1 0,009 ' 0,6 1,7

fieneHb 0,26 0,0052 2.0 0,008 1,0 3,0

Jlernne 0,11 0,0027 2,5 0,001 1,2 3,7

Mbmiqw 0,10 0,0025 2,4 0,0015 1,4 3,8

Cepflue 0,10 0,0016 1,5 0,001 1,0 2,5

noAxeJiyAOUHafl
xejieaa 0,065 0,0034 4,0 0,002 2,3 6,3

Ce.neaeHKa u,074 0,0029 4,0 0*0012— ---------2-,2——•— ■ —-"6,2 ------------------------------

iHMTOBMAHaa xejieaa 1.5 0,013 0,9 • 0,006 0,4 1,3

Ci<e.neT 0,046 0,0016 3,5 0,001 2,1 5,5 •

Ko».a 0,026 i,vl13 4.9 0,0GV? 2,6 7.5

I

■s

*3
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B Tatfju 4 a&sa sHaqeraca £03 b o^hhx m Tex me opr .......
ot i £ npn coAepjEamiM nocjie^nnx b npen-3

coMacHO BpeMeK£c2 ^apwaKoneAHoR cTaTbe (BSC 42-1325-64) 
1,5% m 0,2%, ccc-rseTCTBeHHO. Ms A&HHHX TadJi. 4 cJie^yeT,

iD&Te

BKJia^ b cyMMapnyi ”03y ot *°°U h b paajiymHhze opr.ih;

He npeBtiinaeT 6, c c. HoJiynxTb caMGCTOaiejibHue j;a:-iHbie o 4:^ n 
KOKMHeTHKe ^*p£ H ^%>8 UpH MX OTHOCHT8JIbHOft KOHI^GHTp, 

no aKTHBHOCTiC /V C,C5% He Upe^CTaBJIHJIOCL B03M0XHHM. Ho ^ar 
nydjiMKauHH f 23 MK?3 /?/, npn BHyTpHBeHHOM BBeAeront cbhhi. 
ocHOBHoe ero kcz)t;?ctbo odnapysHBaeTCH b none. Hpn comom 
HedvTCJTOnpXRTHOM r^e uejIOBeKB npej^IOJICHeHMH, nTO oda 3TH 

pg^HOHyKJiM^a Haxo^sTca b nomtax &o nojmoro pacna&a, 6ujm 
0U.9H8HH flooH Ha ecxxh. Mcxo^hhmh napaweTpaMn RJIK M

6hjm: = 9,4 izaca m 52 naca, A HeH# = 0,27 w

202r

idhL’rt
' "3

0,45 ccoTseTUTBeHHO, Aosa na norntu ot

oi;eHeHa b 0,1 m3b h ot - 0.6 m3b. TaKHM odpaaoM,
BKJiajLOM b odnryx ^csy ot ^Pa H npn BBe^eHUM 2 mKh

npenapaTa Tajivixa-EvI, XJiopn£a mokho npenedpenb,
ConocTasaenKe.^annux ^apwaKOKKHeTHKH nsynennoro b 

Kac?osiqe% padOTe 4w~Td xjiopHita c aHajiorHtmtzMM pesyjibTaTaMH 
He>fHoroxaiCjieHHHx padoT sapyde^HHX asTopoB CBH^eTejibCTByeT 
od yAOBJidT3opa?ejU)HOM coBna^ennii noJiy^aHHHX flaHHHX /I, 8, 
11-14, 16. 19/. Qpfi&xo HMenTCH h neKOTopue paajimnm. B nacT- 
kocth, Hastii yCTaH0339KO, nTO Bbise^eHne npenapaTa ms opranoB 
OriHCblBaeTCH ppyusi BKCIlOHeHUHaJIbHhlMH SaBHCHMOCTHMH OT BpeweHM 
c nepMO^aMH dHOJioriniecKoro nojrvBHBeneHHH = 4 naca k

- 0.1 onj
~ 20 cy?ox. Peay^bTaTH no ckopocth BbiBe^eHKH Id 3 

____ nepBii3 %CH neoJie hitbsKi^ i:opciLo^orjiacymtc>t c jim TepaTypHHXin
OjaHaso, A&^HeAmee BHBe^SHHe npenapaTa, no HamHM 

AaHHMi, b 2 paaa Me^eHHee. Bo mhophx sapydexHbtx padoTax 
He yKaatmaeTcs Ka anaqHTe.TbHoe HaKonxenne *^T£ b cKejieTHo^. 
MycKyJi&Type, ’ocTitran^ee, no Hammi a^hhhm, b nepeue nacbi 
50% ot BBeReHKoro xomnecTsa, a Taxze na H&KonjieHMe npenapaTa 
b tojctom KiceqHHKe, ;?o, xax vcu onpe^exxjiH, AOcruraeT 15% 
na 4-e cyTE '*. •
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JlMTepaTypHMe A^HHue o jiyqeBbix HarpyaK&x hb oprara 
tiejioB&na 3HaiiHTejibH0 OTjiMqa»TCH y paiaHux asTopoB. &na 
HeicoTopbix opranoB ohh pbcxoahtch b 5-6 paa, uto Tsotze 

CBM#eTejibCTsyeT o HenoppeKTHOM nepenoce peayjibTBTOB pacqeTa 
£03 no J^aHHUM ^apMBKOKHHeTHKH XHBOTHHX HB qeJIOBQKa. HUXB 
cpaBHMBasTCH &03H otfjiyqeHMH, npMBe^eHHHO b peimaMHOM 
odoapeHHH $MpMu " " /I7/ h BunojiHeHHue jvm craH,aapTHoro
qeJI0B6Ka, B CpaBHGHMM C HaJBMMM pe3yJIbTBTBMH•

Tadjimja 5

CpaBHHT6JlbHBie £BHHHe aKBHBBJIQHTHHX £03 
na opraHH qeJiOBexa

OpraHH . o&nytieHMH, m3b/1IBk

HaHHhie " /I7/ CodCTBeHHiie JiaHHblQ
Cepwe 0,10 0,10

Tohkbh KHiUKa 0,17 0,16

IloqKM 0,40 1,46

rieqeHb 0,17 0,26

KpacHHft kocthhK 
Moar 0,10 0,12

fluqHMKM . 0,15 0,15

CeMeHHMKH 0,15 0,034

liiHTOBH^Haa xejiesa 0,20 1,5

Bee Tejio 0,064 0,063 •

------- Kax npeACTasJieHO B"ira6ji.""5"HaaidcJibinee pacxoa&eHMe BejiHqHH
Jiyqesbix narpy3ox KacaeTca noqex, ceM8HHHK0B h upiTOBHjtfiOH 
zejieahi.

Tanoe me cpaBHeHHe c j^aHHUMM jryqeBux HarpyaoK, npuB0£8H- 
KHMH B HHCTDyKUHH $HpMU n(ftuj>h&P " CO CCbUKOfi HB /18/, HOKB- 
SHsaeT, qro paa^mme b jiyqeBhix Harpyaxax no 3thm me opranaM 
He npeBbSQaer 20%.

HyxKC oTMerHTb coBna&eHwe b rrpeAeaax 10% peayJibT&TOB 
packercs .Zv3 Q^Jiyvemn acero rasa b 6ombaHHC?Be pado?.
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aiiHbiQ

PaajiM^He BKJia^OB b #6 ay ot npMMecefi m
^Pb, ^^PB Od'BHCHaeTCfl paSJIMtlHblM MX CO^epTK&HMeM B 
npenapaTax, Buriy cicaeMHx b paajivmnux cTpanax.
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