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MaKana.Qa 3epTTey canacblH.Qafbl )f{aCbln rycri ce3iMran peHrreH nneHKaHbll-\ )f{a1-1a rypi 
nalii.QanaHblnfaH. 6¥n K;a3af\CTaH Me.QVIL..IVIHa canaCblH.Qa 6ipiHwi Ta>Kipvi6e. Ocb1 racin,o,i1-1 .Qepni 
aHbll\TaY >KonblH.Qafbl apTbll\ MVMKiHwiniriHil-\ 6ap eKeHi >KaHe OHbll-\ 3Vl~H acepiHil-\ TeMeH.Qey eKeH.Qiri 
KepcerinreH. 

This work presents first experience of greensensitive rentgen film using in osteal pathology 
diagnostics in Kazakhstan. Received data showed advantages of greensensitive film before 
bluesensitive. Necessity of these investigations introduction in practics was emphazised with aim 
to increase radiographia quality and provide radial safety. 
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BcKope nocne OTKpblHIR peHneHOBCKl'1X nyYeiil (1895) 
Me,Q1'1L.11'1HCKaR l'1 HayYHaR 06Ll.!eCTBeHHOCTb 6bina noTps:!­
ceHa nepBblM peHTreHOBCKl'1M CHl'1MKOM. c TeX nop npo­
wno 6onee 100 neT l'1 peHneHOBCKl'1H CH1'1MOK s:!Bnl'leTCl'I 
OCHOBHOH pa3HOBl'1,QHOCTblO Me,Ql'1L.11'1HCKl'1X ,Q1'1arHOCH1Yec­
Kl'1X 1'1306pa>KeHl'1H. nepBble CHl'1MKl'1, ell.!e ,QOBOnbHO no­
cpe,QCTBeHHble no KaYecrny, no3sons:1n1-1 ys1-1,QeTb .QOTOne 
Hes1-1.Ql'1Mb1e ,Qns:1 YenoBeYecKoro rna3a CTPYKTYPbl 1-1 Bbl3-
san1-1 6ypHoe pa301-1rne sceiil rnxHonorn1-1 peHTreHorpacp1-11-1. 

YYeHble, Me.Q1'1Kl'1, npOMb1wneHHl'1Kl'1 06be.Q1-1H1-1n1-1cb B 
e,Q1'1HOe C006Ll.!eCTBO pa.QI-I 06Ll.!eiil L.1en1-1 - C03,QaHl'1e B 1'1H­
rnpecax 6onbHblX BblCOKOKaYecrneHHblX Me,Ql'1L.11'1HCKl'1X 
peHTreHorpaMM np1-1 M1'1Hl'1ManbHO B03MO>KHOH ,Q03e o6-
nyYeHl'1R. CeiilYac BO BCeM Ml'1pe Be.QYTCR aKTl'1BHble pa3pa-
60TKl'1, HanpasneHHble Ha BHe,QpeH1-1e HOBblX Mano,Q03Hb1X 
rnxHonorniil B peHneHonornt0 (L.11-1cf:>posas:1 pa.Q1-1orpacf:>1-1s:1, 
yc1-1n1-1Ten1-1 1-1306pa>1<eH1-1s:1, 1-1MnynbCHas:1 peHneHOCKon1-1R 
l'1 ,Qp.). K Yl'1Cny no,Qo6HblX HOBblX pa3pa60TOK OTHOCRTCS'I 
3eneHOYYBCTB1'1TenbHble peHTreHOBCKl'1e nneHKl'1, KOTOpble 
6naro,Qaps:1 CBOl'1M cf:>1'131'1KO-TeXHl'1YeCKl'1M napaMeTpaM no-
3BOns:llOT cyll.!eCTBeHHO yMeHbWl'1Tb nyYeBble Harpy3Kl'1 Ha 
naL.11-1eHTa 1-1 nepcoHan, noBblCl'1Tb KaYecrno 1-1ccne,Qosa­

Hl'1l'I. 
B HaCTORL!.!ee speMs:1 HaKonneH 6onbwoiil onblT np1-1-

MeHeHl'1l'I oprnxpoMarnYecK1-1x ("3eneHb1x") c1-1crnM B ne­
Ye6HblX yype>K,QeHl'1l'IX pa3nl'1YHblX CTpaH M1'1pa, B TaKl'1X KaK 
flnOHl'1R, CTpaHbl Esponbl, AMep11K1'1, a TalOKe B CTpaHax 
CHr (YKpa1-1Ha, 6enapycb, Pocc1-1s:1). 

B HaCTOs:lll.!eM C006Ll.!eHl'11'1 6y.QYT KpaTKO npe,QCTaBne­
Hbl cse,QeH1-1R o nepsoM onb1Te 1-1cnonb30BaH1-1R 3eneHo­
YYBCTBl'1TenbHOiil c11cTeMb1 3KpaH - nneHKa B Ka3axcTaHe 
np1-1 Hlt11t1 TpaBMaTonorn11 11 oprnne,Q1111, npl'1HL.11'1nbl 1-1 Me­
TO.Qbl cpopMl'1pOBaHl1R 1'1306pa>KeHl'1R l'1 ,Q03bl pa,Ql'1al..1111'1. 
4eM nonHee cneL.11-1an1-1CTb1 6YAYT npe.Qcrasnmb cp1-131-1Yec­
K1-1e npoL.1eCCbl, KOTOpble CTOS'IT 3a aHan1-131-1pyeMOH Ha He­
raTOCKone peHreHorpaMMOH, TeM 6y.QeT BblWe KaYeCTBO 
pa.Q1-1orpacp1-11-1. 

MATEPll1Aflbl 111METOAbl111CCflEAOBAHll1R Ha 6a3e 
Hlt11t1TO (oT.Qen nyYeBoiil ,Q1-1arHocrnK1-1) 3a npowe,Qw1-1e 6 
MeCRL.leB (c 01.01.02 no 31.05.02) BblnOnHeHO 960 peHT­
reHorpacp1-1iil c 1-1cnonb30BaH11eM 3eneHOYYBCTB"1TenbHOH 
C"1CTeMbl 3KpaH-nneHKa. 1113 H"1X 693 CH"1MKa C,QenaHbl B 
ycnOB"1RX CTal..1"10Hapa, 267 - aM6ynaTOpHO. 6blnl'11'1CnOnb-
30BaHbl KacceTbl pa3MepaM"1 30x40 CM, 24x30 CM l'1 18x24 
CM c yc1-1n1-1Bat0Ll.!l'1M"1 3KpaHaM"1 Ha OCHOBe OKC1-1cynbcp11,Qa 
ra,Qon1-1H1-1s:1. Kon1-1YeCTBO 1-1 Bl-1.Qbl 1-1ccne,QoBaH1-1iil npe.QCTaB­
neHbl B Ta6n"1L.1e 1. MeTO,QOM ,QBOHHOro KOHTpons:1 nposo­
,Q"1nacb Ol..leHKa KaYecrna CHl'1MKOB no 3-x 6annbHOH C"1C­
TeMe. 

PE3YflbTATbl111CCflEAOBAHll1H 
11106CY>K,QEHll1E 

KaK Bl-1.QHO "13 npe.QcTasneHHOiil ra6n1-1L.1bl 1 nposo.Q1-1-
n1-1cb pa3nl'1YHble Bl-1.Qbl 1-1ccne,QoBaH1-1iil: CHl'1MKl1 nern1-1x 1-1 
KOCTeiil CKenera (Yepen, KOH0YHOCH1, Ta306e,QpeHHblH cy­
CTaB), yporpacp1-1R, TOMOrpacp1-1s:1 "1 T.,Q. 

0CHOBHOe BH"1MaH1-1e o6pall.!anocb Ha YeTKOCTb 1'1306-
pa>KeH"1l'l_ CTPYKTYPbl K9CTelit (KOCTHble 6am1-11-1 Tpa6eKYnb1, 
KOpKOBbll'1 "1 M03rDBOl'1 cnoiil, cycTaBHble Ll.!0nl'1 l'1 Ms:lrK"1e 
TKaHl1 l'1 T . .Q.), a npl-1 narnnorn1-1 - KOCTHO-,QeCTPYKH1BHb1e 
1'13M0H0Hl1l'I. 

KaYecTBO CHl'1MKa - B 3HaY1-1TenbHOiil crnneH1-1 "1HTy1-1-
Tl'1BHb1iil napaMeTp, xapaKTepi.13YlOL!.!"1H TeXHonornt0 1-1ccne­
.QOBaH1-1s:1, TeXHl'1YeCKOe OCHall.!eH1-1e (annapaT peHneHo­
BCK"1H, yc1-1n1-1BalOL!.!"1H 3KpaH, nneHKa) l'1 cpornnpOL.1eCC [3]. 
B npaKT1-1YecK1-1x ycnos1-1Rx OL.1eH1-1Bat0T KaYeCTBO CH"1MKa 
no npaB"1nbHOMY Bbl6opy "1 ,QOCHlrHYTOMY 3HaYeHl'1lO cne­
AYIOL!.!1'1X napaMerpos CH1'1MKa: KOHTpacTHOCTb 1-1306pa>1<e­
H"1l'I, onrnyecKas:1 nnoTHOCTb noYepHeH1-1s:1, pa3peweH1-1e 
npocTpaHCTBeHHOe "1 BpeMeHHOe, OTCYTCTB"1e aprncpaKTOB. 

lt1306pa>1<eH1-1e CY"1TaeTcR xopowo .Qeran1-131-1posaHHblM, 
ecn1-1 OHO 1'1MeeT M"1H"1ManbHYIO Hepe3KOCTb, BblCOKYIO KOH­
TpaCTHOCTb "1 YeTKytO B"1,Q"1MOCTb MenK"1X ,QeTaneiil KOCT-

HOH CTpyKTypbl [2]. 
c yYeTOM 3H1X cf:>aKTopoB l'1 MOMeHTOB npOBO,Q"1n8Cb 

OL.10HKa KaYecrna CH"1MKa. 
B L.1enoM, s 95 - 98% cnyYaes 6b1n1-1 nonyYeHbl CH"1MKll 

,QOCTaTOYHO BblCOKOrD KaYecrna. lt13 H"1X xopow1-1e CHHMKll 
- B 46 - 62%, a OTnl'1YHOro KaYecrna 6b1n1-1 CH"1MKl'1 B 34-
49% 1'1CCne,QOBaH"1H. npoL.1eHT nocpe,QCTBeHHblX CH"1MKOB 
He npeBblWan 4 - 5%. K ,QaHHOH Karnrop1-11-1 CH"1MKOB OTHO­
Cl'ITCl'I 1-1ccne,QoBaH1-1s:1 BbmonHeHHble B aM6ynarnpHblX ye. 
noBl'1RX, a TalOKe rpacp1-11-1, BblnOnHeHHble y He,QOCTaTO'!HO 
no,QrOTOBneHHblX K 1-1ccne,QOBaHl'1lO 6onbHblX. 

Bee 3TO rosop1-1T o Heo6xo.Q1-1Mocrn 1-1 B .QanbHelitweM 
OTpa6oTKl'1 3H1X opraH"13al..11'10HHblX acneKTOB c L.1enbt0 no­
nyYeH"1l'I CHl'1MKOB caMoro BblCOKOro KaYecrna np1-1 M"1HM· 

ManbHOH nyYeBOH Harpy3Ke. Pe>Kl'1Mbl CHl'1MKOB Ha 3ene­
HOYYBCTBl1TenbHblX nneHKax 6blnl'1 B cpe,QHeM Ha 18 - 20% 
H"1>Ke, YeM npi-1 1-1cnonb30BaHl'1"1 06blYHblX C"1HeYyBCTBH· 

TenbHblX CHl'1MKOB. 
no-B"1,Q"1MOMy, npe1-1Myll.!eCTBa 3eneHOYYBCTB"1TenbHblX 

nneHOK nepe.Q c1-1HeYyBcTB1-1TenbHblM"1 o6ycnosneHbl 4e­

nb1M ps:!,QOM cf:>1'13"1KO-X"1Ml'1YeCK"1X cf:>aKTOPOB. 
Bo-nepsb1x, 3eneH0YyBcTB1-1TenbHaR peHneHOBCKaR 

nneHKa ,QnR peHH0HOBCK"1X 1-1ccne,QOBaH1-1iil OTHOCl'1TCR K 

HOBeiilweMy noKoneH1-1t0 nneHOK, 06na,Qat0L!.!"1X 3HaY1-1Teni,. 
HO 6onee BblCOKOH ,Q1'1arHOCH1YeCKOH L.1eHHOCTblO no cpae­
HeH"1IO c w1-1pOKO pacnpocTpaHeHHblMl-1 B npaKT"1Y0CKOH 
peHTreHonorn1-1 C"1HeYyBCTBl'1TenbHblM"1 peHTreHOBCKHMH 
nneHKaMl-1. 3eneHOYYBCTB"1TenbHas:I nneHKa o6na,QaeT CTS· 
61-1nbHO BblCOKOlii YYBCTB1-1TenbHOCTb10 np1-1 pa3n"1YHblX A0-
3ax 3KCnOHl'1pOBaH"1l'I l'1 1'1MeeT BblCOKYIO CTeneHb ,QeTanH· 
3al..11'1"1 1'1306pa>KeH"1l'I. 0Tn"1YaeTCl'I CTa6"1nbHblM"1 ceHCH· 
TOMeTpl'1YeCK"1Ml'1 xapaKTep"1CH1K8Ml'1 np1-1 pa3HblX ycnOBH· 
l'IX o6pa60TK"1 "1, KPOMe Toro, nneHKa "1MeeT BblCOKYIO ye· 
TOHYl'1BOCTb K 803,QeiitcT8"1IO cf:>aKTOp08 8HeWHeiil cpe,Qbl (oco-
6eHHO K CTaTl'1YeCKOMY 3neKTpl'1Yecrny). rannOl-1,QHOe Ce· 
pe6po, COAep>Kall.!eecs:1 8 3MynbCl'1"1 3eneHOYY8CT8"1Tenb· 
HOiil nneHKl-1, 1'1MeeT 8"1,Q TpexMepHblX 3epeH 8 811,Qe TOHKHX 
nnacrnHOK, KOT0pb1e 06na,Qat0T 6onbweiil no0epxHOCTblO, 
YTO 06ecneY1-10aeT 6onee YeTKoe 1-1306pa>1<eH1-1e. 

CeiilYac C03.QaHbl nnacTl'1HYaTble 3epHa ranno1-1,QHoro 
cepe6pa 0 Bl-1.Qe TOHKl'1X nnacrnHOK, KOTOpb1e pacnonara· 

t0Tcs:1 0 3MynbC"11'1 6onee pa0HoMepHo, 06na,Qa10T 6onb· 
welii no0epxHOCTbt0, YTO y0en1-1Y1-10aer nnOL!.!8.Qb nomo11.1e­
H"1l'I C8eT080H 3Heprn1'1 nneHKOiit. 

OpornxpoMarnYecK1-1e peHTreHorpacf:>1-1YecK1-1e c1-1cTeMbl 
3KpaH/nneHKa HaXO,Ql'IT ,QOCTOiilHOe np1-1MeHeH1-1e B ,QHar· 
HOCT"1YeCKOH npaKTl'1Ke. 

B HacTOl'lll.!ee 0peMR cocyll.!eCT0y10T .Q8e Tpa.Q"1l..11'10HHble 
peHTreHorpacf:>1-1YeCKV1e c1-1cTeMbl 01-13yan1-13al..1"11'1 1-1306pa· 
>KeHl'1R: 

- "3eneHaR" (opornxpoMarnyecKas:1) c1-1crnMa, 0Knt0Ya· 

IOL!.!8R 8 ce6R n10M1'1H"1CL.10HTHble yc1-1n1-10a10ll.!"1e 3KpaHbl, 
3M"1H1PYIOL!.!"1e C8eT npe1-1Myll.!eCTBeHHO 8 "3eneHoiil" (I = 
540±5 HM) Yacrn cneKTpa, 11 "3eneH0Yy0crn1-1rnnb~~;e· 
peHTreH08CK"1e nneHKl-1, cneKTpanbHO ceHC"16"1nl'13"1POB8H· 
Hb1e K 3TOlit >Ke Yacrn cneKTpa; 

- "Cl'1HRs:I" C"1CTeMa, 8KnlOY810ll.!aR 8 ce6s:1 yc1-1n1-1Ba10l1.IHB 
nlOM"1H"1Cl..leHTHble 3KpaHbl, 3Ml'1T"1PYIOL!.!"1e C8eT npe1-1My· 

Ll.!eCT_8eHHO 8 "c1-1Heiil" (lmax = 400- 480 HM) l'1 ynbTpacp1-1one­
T080"1 (I = 300 - 400 HM) YaCTl'IX cneKTpa "1 "c1-1HeYy8CTBH· 
TenbHb1e" peHrreH00cK1-1e nneHKl-1, 1-1Me10ll.!1-1e co6crneHHoe 

nornoll.!eH1-1e (a "1HOr,Qa 1-1 cneKTpanbHO ceHc1-161-1m-131-1po· 
88HHble) 8 3T"1X >Ke Y8CTRX cneKTpa. 

Tpa.Q"1l..1"10HHb11ii .Qns:1 "c1-1H1-1x" c1-1crnM n10M1-1Hocpop -
sonbcppaMaT Kanbl..11'1R (CaW0

4
), a TaK>Ke pe.QK03eMenb· 

Hb1e cf:>rnpoxnop1-1.Q 6ap1-1R (BaFCl:Eu) 1-1 0Kc1-16poMl'1A naH· 
TaHa (LaOBr:Tm) - s:10ns:110TCR rnn"1YHblM"1 npe,QCT8B"1Te· 
ns:IMl-1 "Y'l>-C"1H"1X" n10Ml'1H"1cf:>opo0 ,Qnl'I Me,Q"1L.11'1HCK"1X ycH· 
n1-10a10ll.!"1X 3KpaH08. 

c .Qpyrolii CTOPOHbl, OKCl'1Cynbcf:>l'1A ra,QOn"1HHR 
(Gdp2S:Tb) npe.Qcra0nReT rnn1-1YHb1iil 1-1 Ha1-16onee nepc· 
neKT1-18Hb11ii nt0Ml'1Hocf:>op "3eneHb1x" c1-1cTeM KODAK. 
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Ta6Jluija 2 
CpasH111renbH85! xapaKTep111cr111Ka rnoM111Hocpopos 

XapaKTep111crnKa fllOMHHO<j>Opbl 

0KCHCYI1bQ:JHA f8A0f1HHH!'I 

Ga
2
0

2
S:Te•3 

Bonb¢paMaT Kaflbl.1111'1 cawo. 

nornoLL.1eH11e X-nJ"leiil, % 

3cpcpeKTl1BHOCTb npe0paLL.1eH11s:r 3Heprn11 X-nyi-1eiil e 

CBeTOByro 3Heprnl0, % 

3cpcpeKTl1BHOCTb CBeTOOTA8411, % 

06LL.1as:r 3cpcpeKTl1BHOCTb 11cnonb30BaH11s:r 3Heprn11, % 

flY\.leBble Harpy3Kl1 Ha na411eHra 11 nepcoHan; 
2. cyLL.1eCTBeHHO y0en114eHO speMs:r pa60Tbl ,QO OTKa-

38 flY\.leBblX Tpy6oK 0cne,qcT011e yMeHbWeH11s:r cpe,qHero epe­

MeH11 3KCn031141111 (mAs); 
3. 3Ha411TenbHO ynyYweHbl CTPYKTYPHO-pe3KOCTHb1e 

xapaKTep11crnK11 11 4eneHanpaeneHHO Mo,q11¢11411po0aHbl 
cpopMbl xapaKTep11crn4ecK11x Kpl1BblX (XK)- rpa,q11eHTbl XK 
np110e,QeHbl B COOTBeTCTBl1e c f10K8flbHblMl1 KOHTpacTaMl1 

06beKTOB ,q11arHOCT11Kl1; 
4. Ml1Hl1M8flbHble OTKflOHeHl1!'1 OT 38KOHa HeB3811-

M03aMeCrnMOCTl1 n0380fl!'llOT Ha,Qe>KHO pa60T8Tb B w11po­

KOM ,Q11ana30He Hanps:r>KeH11iil OT 50 ,QO 120 kV; 
5. X11Ml14eCKas:r 11 pa,q11a4110HH8!'1 CTa611flbHOCTb op-

TOXpOM8Tl14eCKl1X 3KpaHOB, Manas:r OCT8T04Has:r pa,q11oaK­
Tl1BHOCTb 11Hl13K8!'111X rnrpOCKOnl14HOCTb ysef111411B8IOT cpoK 
cny>K6bl 3KpaHOB 11 yMeHbW8IOT Bf111!'1Hl1e OKpy>1<at0LL.1eiil 

cpe,Qbl Ha 11X CBOiilCTBa. 
Cero,qHs:r HaKonneH 6onbwoiil npaKT11YecK11iil onb1T cpa0-

H11TenbHblX 11cnblTaHl1iil "3eneHblX" 11 "c11H11x" Cl1CTeM B Y"!­

pe>K,QeHl1!'1X 3,qpaeooxpaHeH11s:r pa3f1114Hb1X cTpaH M11pa, 
np11Ha,Qne>K8LL.111X K pa3H006pa3HblM Me,Ql1411HCKl1M WKO­
naM. H11>1<e np1100,qs:rTcs:r pe3ynbraTbl raKoro cpa0H11Tenb­

Horo 8H8f11138, cyMMl1pOB8HHble KaK npaKTl14eCKl1 Bbl!'IB­
neHHble npe11MyLL.1eCTBa oproxpoMarn4ecK11x c11cTeM. V1raK, 
"3eneHb1e" Cl1CTeMbl 3KpaH-nneHKa ,QeMOHCTp11pyt0T: 

yMeHbWeH11e "cMa3a" 11306pa>KeH11s:r, Bbl3b10ae­

Moro BOflbHblM 11f111 HeBOflbHblM ,QBl1>KeH11eM na411eHTa, 
4TO, B CBOIO 04epe,Qb, ,qaeT 6onee T04HYIO ,Q11arHOCT11KY: 

y0en114eH11e 4YBCTBl1TeflbHOCTl1 Cl1CTeMbl 3KpaH­
nneHKa none3HO B MHOf0411CfleHHblX Cf1Y\.18!'1X: c 60flbWl1-

Ta6Jluz/a 3 

29 14 

18 4 

65 76 

3,40 0,37 

3eneHas:r, 543 HM C11Hs:rs:r, 430 HM 

M11 11n11 TY4Hb1Ml1 na411eHraM11, 11n11 na1..111eHraM11, o6naAa· 

IOLL.111Ml1 OT,QeflbHblMl1 6onee M8CCl1BHblMl1 11 T.,Q. 48CTSlMM 
rena, 11n11 np11 06cne,qo0aH1111 6oKoeoro 011,qa nos:rCHl1YHOil 

yacrn no3BOH04Hl1Ka; np11 06cne,qoeaH1111 ,qeTeiil, npecra­

penblX na411eHTOB HeornO>KHOiil nOMOLl.111 11 rpaBMnyHKTOB, 

r,qe 04eHb sa>KHO KoporKoe epeMs:r 3Kcno31141111 11 TPYAHO 

orpaHl1411Tb ,q011>1<eH11e na411eHra; 
6onbwas:r 4y0crn11renbHOCTb no30ons:rer 481l.le l-1C· 

nonb30BaTb MeHbwee cpoKanbHOe ns:rrHo, 4TO yeen11Y1-1Ba· 

er t:1eran11311pyt0LL.1Yt0 cnoco6HOCTb 11 pe3KOCTb 11306pa>Ke-

MO>KHO 11cnOflb30B8Tb MeHee MOLl.IHbliil reHepa· 

rop peHrreHOBCKl1X ny4eiil, 11, cne,qoearenbHO, 6onee 

,qeweeoe peHneHoBCKoe 06opy,qo0aH11e; 
6onee 4YBCTBl1T9flbH8!'1 Cl1CTeMa ,qaer nOTeHL\M· 

anbHYIO B03MO>KHOCTb 113M9H!'ITb cpoKyCHOe paCCTOSlHl1e e 

6onee w11poK11x npe,qenax 11 ynY"!W8Tb TaKl1M o6pa30M paJ­
peweH11e 11306pa>1<eH11s:r; 

wyMbl 11306pa>1<eH11s:r cyLL.1ecrneHHO MeHbwe npM 

,QOCTl1>KeHl111 M8KCl1M8JlbHOH 4YBCTBl1TeJlbHOCTl1 11 Ml1HM· 

M8flbHOH 3KCno31141111; 
"3eneHb1e" nneHKl1 (Hanp11Mep, KODAK MXG) 

06bl4HO o6na,qatOT 6onee cra611flbHblMl1 C9HCl1TOM9TPM· 

49CKl1Ml1 xapaKTep11crnKaM11 (4YBCTBl1TeflbHOCTb, KOHTpaCT, 

syanb 11 ,qp.) np11 ,qe011a411s:rx ycno011iil x11M11Ko-cpororpacjlM· 
4eCKOH o6pa60TKl1, 40M "c11H11e" nneHKl1 11 MeHee 4YBCTBM· 

renbHbl K py4HblM MaH11nyns:r411s:rM c Hl1Ml1 - He ,qaior apre­
cpaKTOB rnna "minus density" (6enb1e T04Kl1, ns:rrna, 3ano­

Mb1), r.e. 3cpcpeKTbl noKanbHoiil ,qeceHc1161111113a41111 AaB· 
neH11eM 11f111 OKl1CJleHl1eM; 

HeKoropb1e Kp111rep111111 Bb16opa IllOMlllHocpopos 

Kp111Tep111111 

ATOMHbliil HOMep 

X11M114ecKas:r cra61111bHOCTb 

Pa,q11011H.QY411POBaHHoe cee4e1-111e co 
BpeMeHeM 

0cTaT04Has:r pa,q11oa1<TV1BHOCTb 

YAeflbHb1iil sec r/cM3 

20 

La0Br2:Tm 
LaOBr2:Tb 

57 

OrpaH 114eH Has:r 

YMeHbwaercs:r 

Bo3MO>KHa 

6,3 

BaFCl:Eu 

56 

YMeHbwaercs:r 

Bo3MO>KHa 

4,5 

G~02S:Te•3 :~ff 
64 

npaBl1flbH85l 

Kp11crannorpacp114ecKaSl 

npaKTl14eCKl1 He 

rnrpocKon114eH 

HeorpaHl14eHHas:r 

Cra611nbHoe 

Her 

7,3 



"3eneHb1e" CL1CTeMbl npe,qocrasmuor HeL13MepL1MO 
6onbWL1~ Bb16op 3KpaHOB L1 nneHOK no YYBCTBL1TenbHocrn, 
KOHTpacry, rnno-paJMepaM L1 cpopMaTaM ynaKOBKL-1 L1 "3e­
neHb1e" CL1CTeMbl nocTOl'IHHO ycosepweHCTBylOTCl'I; 

6onee KOPOTKL-1~ L.\L1Kfl o6pa60TKL1 (AO 90 ceK) L1 yny<;­
weHHal'I CTa6L1nbHOCTb "3eneHblX" nneHOK B xpaHeHL-lL-1 3a-
0epwa10T ,qnL1HHbl~ nepeYeHb npeL1MYL!.\eCTB. 

Bee yKaJaHHb1e npeL-lMYLl.lecrna oproxpoMarnYeCKL1X CL-1-
creM Hapfl,qy c ,qpyrnML-1 ,qocrn>KeHL-lflML-1 cpororpacpL1Yec­
KL1~ HayKL-1 L1 TeXHOflOfL-lL-1 peanL130BaHbl B OCHOBHblX rnnax 
peHTreHorpacpL1YeCKL1X nneHOK, npOL13BO,[\L1MblX KOMnaHL-1-
e~ KO,D,AK B HaCTOl'lll.lee speMR WL1poKoe BHe,qpeHL-le Je­
neHoYyBcTBL1TenbHO~ peHrreHOBCKO~ nneHKL-1 6y,qer cno-

TPABMATOJ10rl1.s:t >KaHE OPTOnE,Q"'1.s:t 1/2002 

co6crnosarb ,qanbHe~weMy cosepweHCTBOBaHL-llO ,QL-larHo­
crnyecKOro npo4ecca L1 paHHeMy pacnoJHaBaHL-llO naro­
nornL-1 Kocrno~ crpyKTypbl. 
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