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Ha KonrjiaKmnbix fienmzeHmpaMM ax npaKrmme-
CKU ne 8&ewp@u36<^umm 0̂||||j||>g|Rb npoceeuuaae-
MUX opzjjl
coojmdaemettfiQjiK
3mom Ha^M

no u
npu

m :^m:] ........ 1 :

TOJIBKO OHGHb onbiTHbiH peHTreHOJior, npeKpacHO
3Haioiia;HH anaTOMHio nejiOBeKa, MO^KGT no
penTrenoBCKOH npoeKn,HH ou,eHHTb
eMoro oprana HJIH rjiy6HHbi sajierannn naTOJiornn.

on;eHKH OTHX BejiHHHH B penTrenoBCKHx HC-
KaK npaBHJio, BbinojinaiOT ^BG BsaHM-

HO nepnen^HKyjiapHbie npoeKij;HH. Cneu;HajibHi>ie
pa^HOJiorH^ecKHe MOTO^M (jinneHHaH TOMorpa(|)HH,
TOMocHHTes, CTepeoc'beMKa, KOMnbioTepHaH TOMorpa-
(|)HH) nosBOJiHioT on;eHHTb rjiy6HHy H

Sojiee TO^HO.

CHHMKOB na MHKpo$OKycHOM annapaTe npn
KG c MHoroKpaTHbiM yBejiHHeHHGM H3o6paHceHHH cy-
nj;ecTBeHHO OTjin^iaiOTca OT cKHajiornn KOHTaKTHbix
CHHMKOB [1]. fljia HHX

B peHTrenojiorHH ^acTo BCTpe^aeTca sa^a^a ou;eH-
KH rjiy6nHbi sajierannH naTOJiorun HJIH o6rb6Ma HC-

oprana no peHTrenorpaMMaM. TeneBaa
npoeKu;HH ne AaeT npeACTaBjieHHa 06

o6rbeMe npocBGHHBaeMoro oprana H rjiy6nHe 3ajieraHHH
naTOJiorHH, TaK KaK B o^ny TO^Ky na HJIOCKOCTH no-
na^aiOT see TOHKH oS'beKTa, pacnojio^KeHHbie na OCH
nynna peHTrenoBCKoro H3jiyneHHH.

KaHCftaa To^iKa nepcneicTiiBHi,ix
HaTypnbix cu;eH cooTBCTCTByeT TOJIBKO O^HOH
cu;eHi>i. KpOMe TOFO, B HeHCKa^ceHHbix nepcneKTHB-
HBIX H3o6paHceHHax HaTypnbix cn;eH o6ecneHHBaeTca
npaEHjibnaa nepe^a^a noAoSna, MacniTa6a H rjiy6HHbi,
6ojiee ^GTKO BocnpoHSBO^HTca KpynHOMacniTa6HbiH
nepe^HHH njian. BOCHPHHTHIO o6T>eMHOCTH HaTypntix
cn,eH B 3HaHHTejibHOH CTeneHH cnoco6cTByioT TaK^ce
pacnpe^ejienne CBeTOTeHeii H sacjioneHHe OT^ajienHbix
npe^MeTOB 6ojiee 6jiH3KHMH.

B KOHTaKTHbix peHTreHorpaMMax coxpanaeTCH
TOJIBKO npHHU,Hn no^o6HH, Bee ocTajibHbie npHHij,H-
nu, cos^aioiiiiHe HJIJIIOSHK) o6i>eMa, napyniaiOTca.

MGJIKHX .oieTajieH nesaBHCHMO OT rjiy6nHbi sajieranna;
• 6ojibniaa pa3HHii,a MacuiTa6oB na

nepe^nero H sa^nero njianoB npocBe^HBaeMoro
eKTa;

• 6ojibniHe reoMeTpn^ecKHe HCKancenHa
Hbix CTpyKTyp;

• H3MGHeHHe KOHTypo6pa3yioni;Hx TOHGK o6rb6KTOB
H3-sa Majioro $OKycHoro paccToanna H ,zi;p.

RHP .9Tw oco6eHHocTH TDe6viOT HOBoro noaxoaa
K HHTepnpeTaiI,HH MHKpO(|)OKyCHbIX CHHMKOB, Bbl-

nojineHHbix c MHoroKpaTHbiM yBejiHHeHHGM H3o6pa-

B HameH CTpane naKonjien 6ojibnioH onbiT onn-
caHHa MHKpo(J)OKycHbix peHTrenoBCKHX CHHMKOB c
MHoroKpaTHbiM yBejiHHeHHGM H3o6panceHHa [2,3].

yKasaHHbix HccjieAOBaHH
HTO na TaKHX peHTreHorpaMMax

uiena cyMMan;Ha Tenen H3o6pameHHa
anaTOMH^ecKHx CTpyKTyp H B pafle cjiynaes OTO
6jiaronpnaTHO RJIH. nepe^a^H oS'beMHOCTH
eMbix opranoB.
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MaiepMaAbi M

oco6enHOCTH MHKpo(|)OKycHbix
peHTrenorpaMM c MHoronpaTHbiM yBejiiraeHHeM HSO-
6pa^ceHHH, KOTOpbie BJIHHIOT na BOCHPHHTHG 06^-
6MHOCTH H3o6pa^K6HHH. fljIH 3TOH IjeJIH 6y,fl;eM HC~

HOJIbaOBaTb MHKpO(J)OKyCHbIH CHHMOK TeCT-o6rb6KTa
npHMoyrojibHoii 4>opMbi, y KOToporo ijenTp O,O;HOH Ha
rpaneii nepneHflHKyjmpeH OCH ny*ma peHTreHOBCKOro
HSJiy^eHHa peHTreHOBCKOro ny^Ka. BTOT CHHMOK npn-
Be,o;eH na pnc. 1, KaK H rpacJDH^ecKaa cxeMa HHTepbepa

i. TpexMepnoe npe^cTaBJieHne 06 yKaaaHHbix
coa^aeTCH 6jiaro^apH TOMy, HTO na o6onx

H3o6pa>KeHHHx noKaaana anaKOMan naM jiHHeHHaa
nepcneKTHBa. PaaHHii,a aaKJiionaeTCH jinuib B TOM,
HTO na cxeMe HHTepbepa OT^ajieHHaa CTenKa KOMHa-
Tbi HMeeT MenbuiHe paaMepbi H ^eTKOCTb, B TO BpeMH
KaK na peHTrenorpaMMe A^Tajib, 6ojiee y^ajieHHaa OT
npneMKHKa TecT-o6rbeKTa, HMeeT 6ojibHiHH paaMep.
IIpH 3TOM, B OTJIH^He OT KOHTaKTHOFO peHTreHOBCKOro

CHHMKa, Ha CHHMKe C 6oJIbHIHM yBeJIH^eHHeM KOH-

Typbi TecT-o6i>eKTa ne pacnjibiBaioTCH, a, Hao6opOT,
BocnpOHaBOAHTca 6ojiee HCTKO, KaK B nepcneKTHBHOM

cy^HT o nepeaKOCTH Hao6pa>KeHHH
oS'beKTa na peHTreHOBCKOM CRHMKC ne no ee a6cojnoT-

a c yneTOM BejiHHHHbi caMoro oS'beKTa.
neo6xo/i;HMo

c yneTOM MacniTa6a nepe^aHH (J)OKycHoro
Tpy6KH H MacniTa6a o6rbeKTa, na KOTOPOM $0-

Kycnoe HHTHO coa^aeT nepeaKOCTb [4]:

/ — paaMep (jDC-Kycnoro nnTHa; nif
(J)OKycHoro nnTna B HJIOCKOCTH ^eTeKTOpa; mQ — yse-

o6rbeKTa.
a nepeaKOCTb H% peHTrenorpa(J)H-

cHCTeMbi B cocTaBe peHTreHOBCKOro annapaTa
npneMHHKa Hao6pa^ceHHH c yneTOM nepeaKOCTH

(2)

Ha pnc. 2 npeflCTaBjieno HSMeHenne
cyMMapnoH nepeaKOCTH c POCTOM KO3$4)Hu;HeHTa

HopMHpoBana na nepeaKOCTb npneMHHKa Hu c paspe-
maioniieH cnoco6HOCTbio Ru = 3,5 MM"1 ,O;JIH annapaTa
^JIH KOHTaKTHOH CT>eMKH (/ = 1,2 MM, KpHBaH 1) H

MHKpocjDOKycHoro annapaTa (/ = 0,1 MM, KpHBaa 2).
AnajiHS noKa3biBaeT, HTO MHKpo(J)OKycHbiH anna-

paT o6ycjiaBJiHBaeT MeHbniyio, a annapaT ^JIH KOH-
— 6ojibniyio cyMMapnyio nepesKOCTb

nepeaKOCTb npneMHHKa.

a)

Puc.l BneuiHuu end (a) u MUKpcxpoKycHbiu pewmeHoecKuu
CHUMOK mecm-06-beKina (6),
mepbepa KOMHambi (e)

Puc.2 SaeucuMocmb eejiunuHbt omHocumejibHoii nepesKOcmu
H^/HU (omHOiuenue cyMMapnou nepesKocmu K nepes-
Kocmu npueMHUKa) om KO9(p(pui4ueHma yeejiunenuH
usodpajfcenuH od^enma mQ: paspeuiaiomasi cnocodnocmb
npueMHUKa RU = 3,5 MM~.'
1 — f= 1,2 MM; 2 — f =0,1 MM
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THici* jani/m

cooTHonienHH Hu/f cynjecTByeT on- a)

=1 + (Hu/f)2, npn KOTOPOM o6ecne^HBaeTCH MHHH-
Majibnan cyMMapnaa nepesKOCTb H = Hu/^lm0.

TaKHM o6pasoM, ecjin npn ci^eMKe na MHKpocJ)o-
KycnoM annapaTe ne ^onycKaTb yBejinnenHH nso6pa-
2K6HHH o6rb6KTa CT>eMKH 6oJIbUI6 OHTHMaJIbHOrO, TO

no TOJinjHHe o6T>eKTa HSMenenne nepesKOCTH 6y%eT
cooTBeTCTBOBaTb 3aKony jiHHeHHOH nepcneKTHBbl.
BTO cosftaeT npe^nocbijiKH ^JIH BOSHHKHOBGHHH HJIJIIO-
SHH o6rbeMHOCTH [5]. Ha KOHTaKTHbix peHTreHorpaM-
Max, nojiy^ennbix c noMonjjbio annapaTOB c 6ojibniHM
(J)OKyCHbIM HHTHOM Tpy6KH, HSMGHeHHe HepG3KOCTH

saKony nepcneKTHBbl.

fljIH BOSHHKHOBeHHH HJIJIIO3HH rjiy6HHbI H3o6pa>Ke-

HHH, KpOMe yKasannbix Bbinie ycjiOBHH, neo6xo,zj;HMO
co6jiiocTH cooTHomenne MacniTa6oB
OT^ejibHbix AeTajieH oS'beKTa no 3aKonaM
nepcneKTHBbl, nocKOJibKy ona CTporo cooTBeTCTByeT
3pHTejibHOMy BOcnpHHTHio naTypHbix cn;eH. COOTHO-
menHe MacniTa6oB no rjiy6Hne — KO34)<|)Hij;HeHT
eMHOCTH H3o6pa^ceHHa npn MHKpo(J)OKycHOH
MO^CHO HSMenaTb, BapbHpya 4>OKycnoe paccTOHHHe,

H3 CHCTCMbl

(3) in = V(l - A); A =

^imax, ^min — MaKCHMaJIbHblH H MHHHMaJIbHblH
KO3(|)(|)HIi;HeHTbI

i; A — MacniTa6nbie HCKaHcenna; Z — TOJinjHHa
i; F— (J)OKycnoe paccToanne.

j (J)OKycnoro paccTOHHHH HPHBO^HT K
MacuiTa6nbix HCKancenHH A = (^xmax ~

~mmin)/ ^min H OTHOUieHHH ^max/^min' KOTOpoe o6y-
cjiaBjiHBaeT 3$(J)eKT nepcneKTHBbl. TaKHM o6paaoM, na
MHKpo(J)OKycHbix peHTreHorpaMMax c MnoroKpaTHbiM

: H3o6panceHHH HMCIOTCH Tpn npnanaKa,

coxpanen npHnn;Hn
AeTajiH c 6ojibniHM yBejiH^enneM H3o6pa^cenHH

6ojibniyio OTnocHTejibnyio pesKOCTb;
• cooTHonienne MacuiTa6oB H3o6pa^KenHH fleTa-

jien o6fbeKTa no ero rjiyGnne cooTBeTCTByeT 3aKonaM
jinneHHOH nepcneKTHBbl.

Bee 3TH npnsnaKH HSMenaioT cKHajiornio MHKPO-
4>OKycnoH penTrenorpaMMbi no cpaBHennio c KOHTaKT-
HbiMH CHHMKaMH. BejiHHHHbi MacniTa6nbix
HHH MoryT npeBbimaTb ,zi;onycTHMbie B
penTrenorpa(|)HH 25 % [6]. UpoHCxoflHT ,o;e4)opMan;Ha
(J)opMbi TpexMepnbix .zjeTajieH, nanpHMep, mapoo6pa3-
Hbie ^GTajiH 6y,a;yT HMeTb $opMy osajia. Ilpn Majibix
4)OKycnbix paccTOHHHHx KOHTypoo6pa3yK)nj;He TO^KH
o6i>eKTa CMenj;aiOTca 6jiHHce K ToneHHOMy HCTO^HHKy
penTrenoBCKoro H3JiyneHHa (pnc. 3, a). Ha nsoSpa-
HcenHH ^eTajiH, naxo^HiniHecH B pasnbix HJIOCKOCTHX,
KOTopbie nepnen^HKyjiapHbi K OCH ny^Ka penTre-
HOBCKoro HSJiynenHH, no pacnojio^cenbi na npHMbix,

Puc. 3 UpuMepbL usMeneHUH CKUCLJIOZUU MUKpO(poKycHbix penm-
zenozpaMM c yMenbiuenueM (poKycHozopaccmosiHUHF:
a — CMemenue KOHmypoo6pa3yjow,ux moHen:
FI — (poKycnoe paccmoHHue npu MUKpofpoKycnou c^em-
ne; T?2 — (ponycnoe paccmonHue npu KOHmaKmnou cxe-
Me); 6 — pacnosnaeanue «MacKupyjowfux» dpyz dpyza
demajieu npu MUKpocpoKycnou cveMKe demajieu

napajiJiejibHbix OCH ny^Ka, 6y^yT TaKHce CMem,eHbi
OTHocHTejibno Apyr Apyra (pnc. 3, 6).

ECJIH y penTrenojiora neAOCTaTO^no onbiTa, OTJIH-
^ne cKnajiorHH MHKpo(J)OKycnbix CHHMKOB c yBejinne-
HH6M H3o6pa^KeHHH OT CKHaJIOPHH KOHTaKTHblX CHHM-
KOB MO2K6T npHBO^HTb K ^HarHOCTH^eCKHM OIUH6KaM.

Hpe^Kfle neM MHKpo(J)OKycHbie penTrenoBCKne anna-
paTbi nan^yT mnpoKoe npHMenenne B penTrenojio-
rn^ecKOH npaKTHKe CKHajiornn nceBro;oo6rbeMHbix
penTrenorpaMM ^oji^cna 6biTb TnjjaTejibno naynena
flJIH 3(|)(J)eKTHBHOrO HCnOJIbSOBaHHH MHKpo4>OKyCHOH
penTrenorpa(|)HH B KOHKpeTHbix Hccjie^OBaHnHx [7].
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a)

Puc.4 PemmeHoepaMMbi HemupexKopneeozo syda KOHmaKmno
(a) u c yeejiuuenueM usodpameHUX m = 2 (6)

06cy>KAeHMe

IIpOBefleHHbie HCCJie^oBaHHa no^TBep^K^aiOT BOS-
MOHCHOCTb yMGHbUieKHH CyMMaiJiHH T6H6H Ha MHKpO"

$OKycHbix pemreHorpaMMax, *ITO nosBOjmeT BOC-
npHHHMaTb o6rb6MHOCTb H3o6panceHHH. 3<Jx|)eKT nceB-
,o;oo6rbeMHoro H3o6pameHHH npn MHKpo(|)OKycHOH
peHTrenorpa(J)Hii, HanpHMep B CTOMaTOJiorHH, HJIJIIO-
CTpnpyiOT peHTrenoBCKHe CHHMKH
ro sy6a, y^ajieHHoro no Me^HijHHCKHM
(PHC. 4). yBejiH^enne H3o6pa}KeHHH HOSBOJIHGT 6ojiee
flocTOBepno oneHHTb COCTOHHHG ^
nocTb Kanajia H najiH^ne OTBeTBJieHHH B neM,
$opMy cTpoenHH Kanajia B o6jiacTH anenca sy6a.

3aKAK)M6HMe

HblM yBGJIH^eHHeM H3o6pa^K6HHH HM66T n;eJIbIH

npeHMyni;ecTB no cpaBHeHHK) c KOHTaKTHOH C^GMKOH.
O^HHM H3 HHX HBJIH6TCH HJIJHO3HH o6rb6MHOCTH, KQ-

Topaa, npn cooTB6TCTByion];eM OHMTG peHTrenojiora,
nosBOjiaeT yBejiHHHTb ^HarHOCTHHecKyio n,eHHOCTb
CHHMKa.
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