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T~XIH14EC1W.ls OCHAII\EIHIE Li flOJU'OTOBKA K OI:iJl.Y4EIH1IO 

OHiWJIOrW!ECKUX EOJlbHl:JX HA MEJlHUJ..iHCK0M ITP0T0HHQM 11Jl{1{,t,; 

JlflIT OL1flL1 

A.M.Py.nepuaH, E.B. AcTpaxau, M.lli.BaitH6epr, 

O.B. CaBtieHKO 

CoBM8CTIIUO !ttCC,llO;ItOBBHIUl M8;ztl'IKOB !tt tlJH3HKOB B 06.naCTl'I OHKOJ10r1n1, 

uatzaTue D 1966 rl 1• S/ II03BOJllrnW cosAaTI> B Jla6opaTop1m H,nepmi1x 

npo6JI8M 06JiOAHH811HOro HHCTRTyTa H;ztepHUX HCC,118;IIOB8HIIH (J!flll OJ..iflH) 

KllllHl'lllOCKYIO 6asy liHCT!ttTyTa 3KCII8pl'IM8HT8JI!,110t1 H K.nHHHTl8CKOH OllltoJ'IO

l'Hl'I (U8K0) AMH CCCP 110 HsytteHHJO nosuol!l1ocTe£t HCIIOJII>30BaH1rn np0To110B 

BUCOKHX 3H8pI'Ht1 ;ztJIH JIYll8BOl'O JI8tl8Hl'IH 60Jil>IIUX 3J'IOK8tzOCTBOHHUMH IIOBO

o6p830D8Hl'!Rl,l!tt. B !967 - 68 rr. Ha Cl'IIIXPOUHKJIOTpone 680 M::iB 6blJI no

Jiy'leH npoTOHHUH ITYIIOK C 3H8pl'HO£t ITOPHAKS 200 Man, YMBJIOTDopHIO~l'IH 

OCHOBIIUM MO,l{!ttlll'IHCK!tt.1.1 Tpe6oBaHl'JHM / 4 , 5/, p83p800T8HU H OTJialltOHbl CH

CT8W ero TpancnopTHpOBKH B npoue]typHoe ITOM8~8HHe, <J>opMi!pOBSHHH H 

A08HUOTPl'll'I I Bl:HIOJIIIOHU H3MepeHHH THITOBUX ]10311UX ITOJiett B roMore1111ux 

TK8HOOitBIIB8.n8HTHllX <J>aHTOM8X /o /. 
0;ztHIIM 113 cy~8CTB8HHUX 3T8ITOB B. p83Dl'ITHH KOMIIJl8KCHUX M8AIIKO

qJH3Hll8CKl'IX 11ccne.nona11Hit 6uno np11c11oco6neu11e K aeo61IllHUM 11na Kmrn11-

KH yc.nOBIIHM o6ny'l!OHIIH Ha ycKopHTe.ne JIBII c yqeTOM oco6eHHOCTelt ero 

npoTOIIHOI'O ny111tn H Me;lll'IUIHICI(UX Tpe60B8Hl'IH I CBH38HHblX C Bil,llOM H JIO

K8JIH38UROH o6nytiaewux M!ttWOHOH B Tene qenoBeKa,-c y,no6CTB8MH pa6oTbl 

Bpaqa C OOJihHUMl'J. 

BalllHOHWHW ycnoBHOM, onpe;neJIH~~IIM YOT0]1HKY KJIHHl'IKO-;zt0311YOTpH

qecKolt H Texm1qecKoil no;nroTOBKH K o6nyqemrn 6oJihHoro, HDJIHeTcH 

opl!OHT8UHH pa6otiero ny'lKa H3.nyqenl'JH. Me.nl'llUIHCKHi npoTOHHbllt ITYIIOK 

Rflfl Oliflli nweeT IlOCTOHHHOe CTporo ~l'IKCHpOB8HHOO ropH30HT8JlhHOO Ha-

3 



npaBJieHHe. B CBfl3H C 8THM, a TaKxce YllHTl,IBafl He60J11,my10 llJIOIJ18;ltl, npo

ue,n,ypttoro noue111eHHfl (3,2 x 5,6 u), npr.1mnoc1, npHHHTl> cxewy 06ny11eHHH 

6oJil>HOro B llOJIOEeHHH CH;nfl. 06lillHO B JiylleBo~ TepanHH, oco6eHHO llpH 

06ny11eHHH rny6HHHHX naTonorr.111ecKHX 011aroB (1rnmeHeii) npe;nno11ua10T 

o6nyqaTl, 6QJil,HOro B llOJIOl!CeHIUi ne,llIB, TaK KaK llpH 8TOLI HMeeTCH B03-

MOllCHOCTl, y;no6ttoro no;nxo;na K n106oil qacTH Tena, 06ecrreqr.1Ba10TCH Heo6-

xo;nHMli~ ;nJIH 60Jil>HOro KOM<l>OpT H xopomaH BOCllpOH3BO;ztHMOCTl, YKJiaJU(H. 

B llOJIOEeHHH CH;nfl 8TH y;no6CTBa TepHiOTCH, Kpoue Toro, AJ!fl o6nyqeHHH 

ll.OCTYfiHli JIHWl, opraHli H TKaHH Bepxttero llOHCa lrpy;nHaH KJieTKa,rono

Ba, meH, PYKM). 

ll.pyrH.14, He MeHee Bal!CHHM, cI>aKTOpOM, orrpe;neJIHKll!IHM B03MOlKHOCTl, OT-

6opa 6oJil>H~X H nnaHHpoBaHHH nyqeBoro neqeHHH, HBJIHeTCH rpacI>HK HC

fiOJil>30BaHHH Ltell.HUHHCKoro npOTOHHoro rryqKa ]flil OMHM, T.e. AOCTYllHaH 

cxeMa qepe;noBaHHH ceattcoB H naya B o6nyqeHHH 6on1,Horo (pHTM o6ny

qeHHH). Ha CHHXpOUHKJIOTpoHe ]flil HeB03MOEHa Oll.HOBpeM8HHaH paooTB Ha 

HeCKOJll>KHX nyqKax. Pa6oqee BpeMH AJIH ue;nHUHHCKoro rryqKa B~;neJIH8TCH, 

KaK npaBHno, ae qa111e ;nByx paa B He;nen10, ttepeJUto paapHB uellt,n,y coce;n

HHMH ue;nHUHHCKHMH ceattcauH He MOl!CeT 6liTl, COKpa111eH Ha-aa Heo6xo;nHMO

CTH npoBe;neHHH ;nJIHTenl>HliX tterrpepUBHliX <l>H3H'leCKHX aKcrrepHMeHTOB Ha 

;npyrHx pa6ollHX nyllKBX YCKOpHTeJIH. noaTouy llpH rrnaHHpoBaHHH Kypca 

ny11eBOH TepanHH Ha npoTOHHOM rryqKe. Heo6xo;nHMO CllHTaTl>CH C BUHYlK;D.eH

HliM PHTMOM o6nyqeHHH H nnaHHpoBaTl> o6nyqeHHe no THllY KpyrrHoro cI>paK

UHOHHpoBaHHH. 

Cnell,)'eT OTMeTHTl>,llTO ooa o6CTOHTeJil,CTBa (o6nyqeHH8 B llOJIOl!CeHHH 

CHll.H H KPYllH08 cI>paKUHOHHpoBaHHe) He HBJJHIOTCH l!OBNlm ll.JJfl nyqeBoii T8-

panHH. HecuoTpH Ha yKa8aHl!li8 BUme He;nocTaTKH, ll0JJOE8HH8 60111,Horo 

CHll.H Hepe;nuo HCllQJll,80B8JIOCl, H rrpeJK;ne, O6U'lHO npH pa6oT.e c HOBUM 

HCTOqHHKOM HBJiyqeHHH H llpH HayqeHHH DOABHlKHliX MeTo;noB o6nyqeHHfl Ha 

;neicTBYIOIIIHX TepaneBTHqeCKHX anrrapaTax co cpaBHHTeJil>HO orpaHHqeHHliMH 
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B03MOJlCHOCTHMH ,lU!HlK8HHH pa6oqero nyqKa 1113JiyqeHHH. no coanaHHH cne

Ul!8JII,HblX poTaUl!OHHUX annapaToB IlO'll.BllllKHOe 06nyqen111e 60311,HblX HB peHT

reHOBCKIIIX 11 rBMMBTepaneBTlllqecKIIIX annapaTBX c IIICToqHl1K8MH 60co 11 
187 Cs Ben11 C IlOl.lOIIJ.l,JO nononHl1T831I,HOH poTBU110HHOH nn,Oll!8'11.Kl1 113111 poTa

Ul!OHHoro Kpecna, mi KoTopou noue:ijan11 6on1,11oro B nonolltettm1 . c111u/v'• 

06nyqett11e onyxonea c np11Mettett11eM cpenHHX /300-400 pa]J/ 11 Kpyn

HblX /'11.0 800-1500 paw' paaom,ix ;nos c nepepb1B8MPI MelKny ippaKilHHMK B 

G - 7 ;nHel B HBCTOHutee Bpeim paapac5aTblB88TCH MHOrHMK KJ'IHH11K8Ml1 ,lt]IH 

paan11qHblX HCTOqHHKOB 110HH3HPYIOl!l8H pa;n11au1111. SqiqieKTl1BHOC:I, pelK~Ma 

KpynHoro qipaKU110Hl1pOB8HHH T8CHO CBH88H8 C coa;naHHeM pau110Han1>Horo 

noaHoro nonH. neno B TOM, qTo np11 6on1,m11x paaoBhlx noaax yuett1,maeTcH 

~um 11cqe3aeT a~eKT. nocTpa;n11au110HHoro BOCCT8HOB]l8HHH TK8Heil MelKny 

ceaHcau11 06nyqeH11H. TaKHM o6paaou, ecn11. ynaeTcH coanaTb 6on1,mo« ne

penap; ));08 MelKny onyxom,IO 11 OKPY lK8I011!11UH HOpM8JII,HhlMH · TK8HflMIII, MOlKIIO 

lJO,ll;OC>paTL p830Bhle ,1{03bl C TBKIUl pac,rnTOM, qTo6hl B onyxoneBblX TKBHHX 

lJOCTp8'11,H8UHOHHOe BOCCT8HOBJ'l8Hl18 OTCYTCTBOBano, B TO Bpeua KBK B HOp

M8Jll,HhlX OHO e111e 6y '11,8T 111'11.TH. lleu To,,rnee CKOHU8HTpl1pOB8H8 JiyqeBBfl H8-

rpyaKa B 30He pacnoJIO!teHHfl OlJYXOJIH, Tell c5onee KPYITHl:le qipaKUHH cnenyeT 

npl1M8HHTI,. ~3 H3B8CTHblX '11,11CT8HU110HHblX HCTQqHHKOB HOH11311pyIOIIJ.8H pa

'11,118U11H THlKenble 38pHlK8HHl:le qacTHUJ:l, B TOM q11cne npoTOHbl BblpOKOH attep

r1111, '11,BIOT ;!t03Hhle nonH C rny6HHHblU ;zt03HhlM MaKCHMYMOM, qiop.uy 11 lJ01IOJKe

HHe KoToporo nerKo peryn11poBaT1,. lloaToMy np11uetteH11e pe11mua KpynHoro 

qip8KU110Hl1POB8HHH cynRT anec1, nononHHT831bHhle Bblronu. 

B cxeue o(5JiyqeHHH C qJHKCHpOB8HHhlM HBnpaBnett11eu ropl130HT8JII,HOro 

npoTOHHoro nyqKa paauemett11e 11 uettTpau11H 6on1,ttoro B nonoxett1111 06ny

qeH11H '11,0JllKHhl OCYlll8CTBJJ°HTI,Cfl JIHWI, nyTeM BhlBe,ll;eHI/IH HS nyqoK MHfil8Hl1, 

lJ0'11,J1elKa11J.eil o6JiyQ8HHIO. flplll STOM, K8K npaBHJIO, ycnoBHUK neHTp MHmeHH 

p;onaeH COBil8CTI, C 001,IO nyqKa, K none o6nyqeHHfl ;!tOJIXHO nepeKpblBBTb 

ycnoBHble rpaHHUhl MHW8HH. B CBH3H C H8JIHQH8M ITHK8 Eparra H 6onee 
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pe3Kl,1U (qeu ;ll11fl nyqKoB KBBHTOBUX 113Jzyqemrn) rpa,u11eHTOU .uo:m Ha rpa

H11UBX ,ll,03110PO ITOJJH, 8Ta neHTpauuH, a TBKlKe HUBO,ll,KB no rnyc511ae 1111KB 

liparra Ha Ul11JJ8HI, ,ll,OJ!lK!IU ocy111ecTBJIHTI,Cfl c ITOBUlllGHIIOH TQqHQCThlO. 8Tl11! 

onpe,ll,eJJHIOTCH OCHOBHhle Tpec50B8!n!fl Ito BCBM.\' M8Jl11Ul1HCICOMY oC'iopy,ll,oBa

Hl1IO 11 LIBTOl\11Ke TIO,ll,I'OTOBK11 K o(5nyqemrn 60JJI,HOro. 

.UJJH LIHOronOJJI,HOPO Id ITO,ll,Bl1lKHOro 06JJyqeH11H Ha M8,ll,11U11HCKOM npo

TOHHOM nyqKe JIHll B npouenypHOLI ITOIAell\BHl111 YCTBHOBJ!Gii poTau110HHhlll 

cTeH,n. Ero 001, Bpall\BHl1fl nepeceKaeT 001, npoTOHHoro nyqKa 110.u npmmu 

yrnou. PoTaU110HHUil CT8H,ll 11ueeT c~eL!HOe x) 011,ll,BHI,8 ,ll,Jlfl c5oJJLHOro 181 

C ITO,ll,I'OJJOBH11KOM, ycTpOliCTBOM ,ll,JJH KpenneHl1H ronOBbl 11 onopott ,ll,nH pyK; 

Ll8XBHl13M BepT11KaJI1>IIOPO nepeL!8ll\OHl1fl BepxHero OCIIOBaHl1fl (xo,ll, 500 uu); 

uexamrnu Bpall\eH11H Ha .i 380° c yuaaaTeneM yrna noBopoTa; 11epeKn10qa

TeJJ1> CKOpOCTH Bp8ll\81111H ( l ooopoT 38 l; 2, 4; 5 1 S MUii. ) 11 ,ll11CTaHU110H

HbIH aJJeKTp11qec1t11U npnBo;n c m1onoqm,1u ynpa~rnen11eu. B octt0Ban1111 c'Leu

Horo Cl1AOHI,fl nueeTCfl no;nBl1lKHaH KapeTKa, C noMOIJll,IO KOTOpoit MOJKHO 

Bpyquy10 flJJaBHO nepe11emaT1> C11,ll,llll\BI'O 60JII,HQPO B llBYX B3al1MHO nepneH

,ll,11KYJJHpHUX ttanpaBJI8Hl1flX B npe,lleJJax .i 60 MM, qTo no3BOJJH6T aKKypaTHO 

HBBO;D.l1TI, ycnoBHblH UBHTp IHIIJJ8Hl1 Ha QCI, Bp811!8Hl1fl. ,ll.JJH y;no6CTBa mrne

;n,eHl111 Ha npOTOHHUH ny'loK Ml'!WeHei1,JJ~KaJJH80BBHHl:JX D c50KOBUX yqacTKax 

TeJJa 60JI1>Horo, npe:nycuoTpeHa B08MOlKHOCTI, nepecTallODKl'I Boero CH;!\OHI,fl 

Ha .i 100 11JJl'I Ha .i 200 MM. Konec5BHl'IH OCH Bpall\BHl111 poTannoHHoro CT6H

;na Ha ypoBHe 0011 npOTOHHOI'O•ITY'lKB np11 p83JJ1'11lHblX ITOJJOlKBHHHX Cl1;!\6HI,fl 

c ()QJII,HblLI He npeBuwaeT 3 LIU, 

x) AnH npoBe;neH11H ,ll,08HUX 11auepeH11tt, pa.u110611onor11qec1<11x l'I .upyr11x 
3KCHepnueHTOD Ha BepxHeM OCHOBaHUl'I poTau110HHoro CT8H,ll,a BMeCTO Cl1-
,ll,8Hl,fl UOJKeT 6UTI, CMOHTl'lpoBaH ;z(0811M6TpHqecKUH qiaHTOM, CTaHoK ]l]!fl 
KpenneHUfl M8]JK11X lKHBOTHUX l'I T.,ll,. 
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AnH npa1nrn1>Horo paa1tememrn B npoToHHOM ny 1me 6onbuoro, CH.D.H

mero Ha poTall,lilOHHOM CTeH.n.e, npei'.l.,YCMOTpeHo H8CKQJII,KO 1J,eHTp8TopOB 

(uexaHJilqecKHM, onTHqecKlilK, peHTreHOBCKli!H). 

B KaqecTBe MexaHJilqecKoro ll,8HTpaTopa 14CilOJ1b3yeTCH COOCH8H C 

npoTOHHUU nyqKoM T8318CKOill41leCK8H C1lCTeua Kpyrnux Tpy6, 14MeIOll(8HCfl 

B K01!3114M8TOpe /o/. BUTHrl4BaH BHyTpeHHl4e Tpy6u B HanpaBneHl414 60111,

HOro, MOlKHO ITOA.BeCTlil O.ll.HY 143 Hl4X Henocpe.n.cTB8HHO K noBepxHOCTlil Te

na lil npoB8pl4Tb, COBna.n.aeT nl4 OTBepCTHe KOn1ll4MaTopa C paaueTKOH, 

14ue10mencH Ha KoJKe. Eonee y.n.o6Ho non1>30B8TI,CH onTHqecK14M yKasaTeneu 
I 

reoueTplilqecKoro IlOJIH o6nyqeHHH, KOTOpblH npe.n.cTaBnHeT 143 ce6H HCToq-

HlilK cBeTa C KOH.D.eHcopou, pacnono>t<eHHllM H8 OCR npoTOHHOro nyllKa ne

pe.n. KOnnRM8TOpou •. TaKoil OITTJilqeCKHH neHTpaTop IT03BOnHeT OCBemaTb qe

pe3 KOJlnHLl8TOP yqacTOK Tena 601lbl!Oro l'I onpe.n.enHTb Ha tteM ITpHMepttlle 

rpattl4ll,ll noBepxHOCT!IOPO rronH 06JIYll8HHH. 

ilplil MHorononhHOM nepeKpeCTHOLI R ITplil poTaU140HHOM o6JIJ'll6Hl'llil rny-

60KO aanera10111Hx oqaroB .n.onOJIHHTCJII,HblH KOHTpOJib npaBlilnbHOPO nona.n.a

Hl4H nytma B Mlillll8Hb ocymecTBJif!eTCfl C noMO!lll>!O pe IITP8HOBCKOPO nenTpa

TOpa, 14M8101l(ero TeneBH3140HHblit nplileMHl'JK p8HTP8HOBCKoro 14306palit8111,1fl, 

Ha 3KpaHe KOTOporo OTM8'118HO ¢1'JKCl'lpOBBHH08 ITOJIOlit8HH8 OCR npoTOHHOro 

nyqKa. IloBopallHBBH Cl1.l].8Hbe C 601!bHblM Ha POT8ll,140HHOLI CTer1.n.e l'I pery

nlilpyH nonomeHlile 60J!bl!Oro C noMOllll>IO py'lleK ropR30HT811bHOro nepeueme

Hl'IH Cl'l.l].8Hhfl, MOlKHO .n.o61'1TbCH npBBl'IJlbHOro nona.n.aHHH nyqKa npoTOHOB B 

Ml'JlllCHb co Bcex 38.l].BHHblX uanpaB1!8Hl'JM o6nylleHHH. llpn .l].OCT8TOllhOH Tpe

Hl'IPOBKe ll,6HTpl1pOB8HRC 6onbHOro Ha npOTOHHOLI nyqKe 38Hl1U88T B cpen

HeM 5 - 7 MHH. 

O'lleBH.l].HO, llTO qeu aKKypaTHeH np0.113BeneHa pa3M8TKa noBepXIIOCTH 

Tena HB ypoBHe Ollara l'I 'lleM TO'llHee BOCilp0113BO.D.HTCfl noaa OOJlhl!Oro 

llpR ero RCCJI8,lWB8Hl'Jl'I B Ka611HeTe TOITl'JqecKOH .l].l'Jart10GTHKlil 11! opra11oueT-
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pHHx) R npH p83M8Dt8llltH H8 npoTOHHOM nyqKe, TeM MBHbllie npHXO,llltTCff 

KoppeKTltpOB8Tb ITOJIOlK8Hlte 60JibHOro npR nepexone OT OITTHqecKoro K 

peHTreHOBCKOI.IY nenTpaTopy. 

llnH H8BO,llKlt ITRK8 Eparra H8 MHID81lb nepen KOnJIRM8TOpOM CT8BHTCff 

,llOITOJIHRT8JlbllblH nneKCRrJiacoBblH qlltJibTp, TOJIDIRH8 KOToporo non('lRpaeTCfl 

,llJiff H3M8HBHRfl _aueprltlt npoTOHHoro nyqKa B COOTB8TCTBltH C rny6RHOH 

3aneraHRH B Tene o6nyqaeuoi-l u1-1meH1t (rny6HH8 '3anera11HH R3MepHeTcH 

B,llOJib .nau11oro uanpaBnemrn oonyqeHRH no Tonorpaqio-aHaToMRqecKoil 

1rnpTe, nocTpoeu11oi-l nnH nonepeqnoro ceqeuHfl Tena ua ypoBHe ycnoB

uoro neuTpa MHmeuR). 

Ila 3TOM 38K8HqHB8IOTCff onepaqHH T8XHHqec1rni1 nonroTOBKH K o6ny

qeHHIO. llplt o6nyqeHHlt OOJibHOro 38 HHM B8,ll8TCH nHCT8Hl\ROHHOe H86JIIO

neH1te qepe3 nepRCKOOHqecKyIO CHCTeMy 1-13 KOMH8Tbl ynp8BJI8Hltfl H no Te

JI8BH3HOHHOM,Y npH8M!IHK.Y H3 KOUH8Tbl 
I 

Bpaqa (pltC. I. I), 

ABTOpbl Bblp8lK8IOT 6naro,napHOCTb H.H.EJIOXHH.Y It B.11. ,l\llteJienoBy 

38 IlOCTOffHHoe BHHM8HRe It conei1CTBlte npoBeneHltlO Bcex pa6oT, ITO3BO

JlltBWltX ·ITpltCTYilltTb K O6nyqe111-110 OHKOJIOrHqecKltX 60JibHblX H8 M8.llHnHHCKOM 

IlpOTOHHOM nyqKe ]flll O~HH. 

x) CM. BTopyIO CT8Tbl0 B naHHOM c6opHRKe. 
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PHC. I.I. Cxeua ,lU!CTBHUHOHHOPO Ha6nm~eHHH aa 60JlhHUM BO BpeuH 
nponeJ:tYpU o6nyqeHHH. K0-KOMH8Ta o6nyqeHHH; KY-ROMHaTa 
ynpaBneHHH; KB-KouaHaTa Bpaqa; PMO-pa6oqee uecTo onepa
Topa; PMB-pa6oqee MecTo Bpaqa; IlTI-nepe~am~ee TeneBaaHoH
uoe ycTpoUcTBo; Til-T6Jl6BH8HOHHUM npH6MHHK; IlC-rrepHCKOilH
qecKaH cucTeua; 3-aepKano; Ilil-npoTOHHUit nyqoK; PK-poTa
nHouuoe Kpecno; Il3 - rrepe~PimiaH aa~HTa. 
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IIPE,/.lJIJt!EBMI 110,UI'OTOBitA EOJl bllblX, 

JTQqHEHl'IE TOIIOPPMiuill 11 ME'rFHH MvlU1EHE~i, 

HO,i].JIEHiljvJX 01J!YqEl!1'1!0 

C.A. Ban1,Tep 

<1iH3HlleCKUe rrpeHMY'il0CTBa TlliK0JlhlX aapHlKeHHblX tI8CTHU MOJKHO B 

ITOJIHOM Mepe HCIIOJ!b3OB8Tb npH 06,Jlytiemrn OHKOJIOrHtieCKHX 6OJlbHhlX, 

J!Hlllb YTOtIHHB napaMeTpil H CHHTOII~JO II8TOJIOrHtI8CKOro Otiara (MMmeHH) 

C OKpylKBlOII\HMH 3.l(OpOBilUH TK8HHl,Hl H lKH3HeHHO B8lKHilMH opraHB,MH • TaK, 

;l\JIH no;l\Be;lleHHH nHKa Eparra npoTOHHoro rrytrna K 'oupe;l\eJieHHOMY O6·1,euy 

rny6oKo pacrronoJKeHHilx TKaHeH Heo6xo;nHMo, HapH;lly c .'APYrHMM TexaH

qecKHMH YCJIOBHllMH,TOtIHO pacctIHTaTb 11pOTlllK0HHOCTb Heo;nHopo;llHOCTett 

OT llOBepxHOCTH Tena ;no MHill0HH B IIOJIOJKeHHH, ITpH KOTOpOM 6y;neT rrpo

BO;l\HTbCll o6eytieHHe 6OJ11>Horo. 

l'laBeCTHilH H3 npaKTHKH PYTHHHOH nytieBoH TeparrHH cnoco6 Bhl6opa 

nporpaMMil o6JiytieHHH no conocTaBJieHHJO KapTil HBO;l\O3 co CTaH;napTHOH 

cxe1.1ott nonepeqaoro cetieHHll Tena.tienoBeKa B no;nnelK811\0H o6nytieHHJO 

o6naCTH /!, z, s, ii HJ!H c 8CKH8OM, C;l\enaHHhlM no OO3OpHblM peHTre

HOrpaMl.18.U /S, 6 I, He Y'AOBJl0TBOplleT no TOtIHOCTH Tpe6OB8HHHM KOp

nycKynHpHott TepanHH. 

CT8H;l\8pTHhle cxeMbl 8H8TOMHtieCKHX cpeaoB Tena tI0JIOBeKa /?, S / 

BhlnOJIHeHhl no ceKl.{HOHHblM M8TepHaJiaM H He co;nepJK8T 'A8HHhlX MeTpHH. 

~aroToBneHue JKe SCKH3OB norrepetIHpro cetieH~H Tena 6on1,Horo no o6aop

HhlM peHTreHorpa1.1.1.1au B nprurntt H 6oKOBOH npoeKl.{HllX c ITOMOlllblO KoppeK

THPYJOII\HX J!HHeeK / 9, 1? / npOH3BO;l\HTCll 6ea ytieTa cy1.1.1.1apHoro CKH8J!O

rHtiecKoro acMJeKTa. IloSTOMY npHM0H8HH0 TaKHX cxe.1.1, paBHO KaK H, 

8CKH3OB, C;l\enaHHblX no peHTreHorpau1.1a1.1, OTp8lK8JOlll1/IX Tonorp~qio-aHaTo

M1/ltieCKH6 COOTHOI110HHll naTonorHqecKoro otiara H OKpylKalOll\1/IX ero TK8Hett 

c norpemHoCTbJO, npeBumaK>lllett ,:t I,O cu, Henp1-1e.une1.1O np1-1 pacll'.eTe npo

rpruow: o6nytieHHH nyqxawr npOTOHOB BHCOKHX aHeprHR. 
II 



iina pa3pa6oTK11 .ueTOZ\OB YTOllH8HHhlX TOl!Orpaqio-aHaTOMl1treCKl1X 

11ccne,n:0BaH11ll 11 11aroTOBJ1eHl1H 11H,ll.11Bl1JlY8JlbHb!X Tonorpaqio-BH8TO.Ul1tre

CKl1X KapT,cetrett11~ Tena 6onbttoro B OT,n:ene pan~onor1111 ~8KO AMH CCCP 

coa,n:aH Ka611tteT Ton11tzecKoi1 ,n:11arttoc T11K11 11 oprattoMeTpm1. Ott o6opy .no

BBH anITapaTypHb!M KOUITJieKCOM ,ll.JlH peHTP8HOJIOP111l8CKl1X 11ccne,n:0BaH11H, 

B TOM ll11CJ1e ,ll.JlH TOMorpaw1111 B ITOITepetrHOli 11 ITpO,ll.OJlbHOtt ITJIOCKOCTHX 

ITpl1 rop1130HT8JlbHOM 11 BepTl1KBJ!bHOM ITOJ10lK8Hl1flX 60JlbHOro, 8 T8K~e 

ycTpoACTB8Ml1 ,ll.Jlfl 113;0TOBJleH11H TOITorpaqio-attaTOMl1tr8CKl1X KapT ITO TO

.uorpaMMaM. 

flp11L!BHl1TBJlbHO K YCJIOB11HM o6nytzeHl1ff 60J!bHOPO 6b!Jil1 11aytzetth!: 

I) CITOC06b! uapKl1pOBKl1 ITpoeKU11H cpe,ll.HHb! ITaTOJIOPHtrBCKOl'O otzara H 

ero rpa1rnn HB ITepe,ll.HIOIO, 38,!J,HIO!O H 6oKOBb!8 ITOB8pXHOCTl1 Te;rra 60JibHoro; 

2) PBUHOHBnbHb!e pe~11Mhl TOMorpaqi,111 •B ITOITepetrHOli 11 car11TTBJlbHOU 

nnoc KOCTHX 11 ITpl1eMb! BOCITpOH3Be,n:eHnH IT03b! CiOJibHOro B ITOJIOlKeHnl1 

Cl1.ll.flj 

::J) TOllHOCTb OITpe,n:e;rreHl1H TOMorpaqmpyeuoro cnoH ITO op11enT11pa1.1 HB 

T6J16 60J!bl!Oro; 

4) ITpoeKU110Hl!08 yBeJI11lleH11e H306pa~eHHH B pB3J1HllHb!X ytraCTKBX TO

MorpaMMb!j 

5) CTeITeHb TOtlHOCTl1 M8Tp1111 peHTr8HOBCKoro H306pa~eHl1ff 8HBTOM11tre

CKl1X o6p830BBHl1li rio ITOCJ10i1Hb!M CHHMKBM. 

J.\nff nonytzeHl1H 11H,!J,11BH,nyanbHb!X Tonorpa<1>0-aHBTOMl1lleCKl1X KBpT 

C8lleH11i1 Tena 60JibHOro paapaooTBHB Tex11onorHH 11X 11aroTOBJ1eH11H B 

HBTypaJlbHOM M8Cll1Ta6e ITO Toi.torpBMLIBM. Tonorpart,o-attaTOMl1lleCKBH 

KBpTB npe,ll.CTBBJlHeT rpBipl1lleCKOO 11ao6pa~ett11e COllBHHH Tena 6onhHOro 

B ITOITepe 1rnoA 11JIH ITpo.nonbHOi1 ITJIOCKOCTH (rppoHTBn hll0i1, car11TTBJ1hHO~ 

11 ,n:p. ), Ha KOTOpOM 0603HBllBHb! ero KOHTYP (a6p11c), OllepT8Hl1H ITBTO

JlOP11tfecKoro otrara, 3,ll.OpOBb!X TKBttell, OKpy~aIO~l1X ero H ortpaayIO~l1X 

I ') 
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cyll(eCTB8HHY JO reTeporeHHOCTI,, a TaKJKe lK!t13HOHHO BalKHhlX opraHOB, Ha 

TaKoil KapTe npHBOZ(HTCH naHHble MeTpHl'I, He06XOZ(l'IMble Z(JJH Bhl6opa l'I 

pac11eTa nporpaMMhl 06ny11emrn. 

CpaBHl'ITeJJI,HOe HSYllOHHe paSJJHIIHb!X np1rnnococ5JieHl'li1 AJIH Y TOIIHe

HHH npoeKl.ll'lti naTOJJOrHlleCKOro otrnra Ha noBepxHOCTI, TeJia rrpH peHTre

HOCKOITHH ITOSBOJJHJIO ycTaHOBl'ITl>, IITO Z(JIH pasMeTKl'I c50JII>Horo_ HaH6oJJee 

y noc5Ho IT OJI 1,30Ba T I,C H Me TKBMH-ll p:rn OCltalrn C pe H Tre HOKOHTpac 'l'Hb!M rrepe

KpeCTHeM HJIH oc50Z(KOM, Mx MOlltHO 'cpaBUHTeJJI>HO JierKo yitpe f!Jlf!Tb Ha KO

llte, pacrronaraH non KOHTponeM rrpocBellHBaHHH na OCH penTreHoBcKoro 

rry11Ka Ha npoTHBOITOJIOlKHb!X ITOB8pXHOCTHX TeJIB, B TOM IIHCJie· HB yqacTKBX 

C 6oJII>moi1 KpHBH3HOl.i ITOBepxHOCTl'I, no peHTI'eHorpaMMB.M YTOIIHfleTCH rro

JIOllteHHe MeToK OTHOCHTOJII>HO rny6HHHOil Ml'IIIIOHH H H8 KolKe c50JJbHOro Kpa

CH!l(HM BO!l(OCTBOM OTMet1aJOTCH rrpo~KUl•rn ee cpeztHHbl H rpaHl'IU, Ha STII 

opHOHTl'lphl HaKJia,n,1rnam perrepbl HS TOHKOil CBl'IHUOBOil JJeHTil H yKperrJJHIOT 

HX JJHHKl'IM ITJJaCTblpeM, 

3aTeM Ha aa]{EIHHUX ypoBHHX H B orrpe;neJJel!HhlX ce11eH1'1HX, CIIHMalOT 

KOHTYP IlOBOpXHOCTl'l,TOJJa l'I Bllllep11HBa10T ero na c5yMare. IlpH STOM na 

l{OHType OTMellaJOT Bee opHeHTHpll, oc503HalleHHble Ha TeJJe c50JJI,IIOI'O. 

Ha ypoBHe cpe:nHHil ll8TOJIOI'l'lll8CKoro 011ara, a T8KlKe Ha 2-~ CM 

Bllme H Hl'lll\8 ee, op11eHTl'lpyHCI, Ha KOlltHhle M8TK11, npOl'l3BOZlflT, TOMorpaM

Mbl B nonepellHb!X l'I carHTTaJII,HllX llJJOCKOCTHX, B llOJJOJKeHl'll'I, rrpl'I KOTO

poM 6y;neT IlpOBO;nHTI,CH' 06J1y11e1rne 60JJ1,HOro. flpH 8TOM ero PYKH (BCJI8Zl

CTB11e IlO;nBl'llKHOCTl'I KO~l'I, Ha KOTopylO naHeceHbl opHeHTl'lphl, ITOCJIOZ(Hl'le 

JI8I'KO CMell(aJOTCH OTHOCl'IT8Jll,HO I'JJy6oKO pacnoJIOlK8HHOti MHmeHH npH ne

peMenteHl'IH PYK) ZlOJilKHhl' ,pacnonaraTI>CH B OZlHOM H TOM lKO llOJJOlK8HHl'I. · 

To11HocT1,, c KOTopoil onpe;nenHeTCH TOMorpa~Hpyeuuij cnoU no BHern

HHM Opl'IOHTl'lpau, HCCJJeZ(oBaHa B CJJOZlYIOlltOM SKCnepHMOHTe. B MYJIHlK rop

TaHH, B yrnyc5neHl'IH, HMHTHPYIOlltH8 uopran1,enu lK8JIYZ(OllKH, BJJOlKl'IJil'I CBtrn

UOBYJO npoBOJIOKY C8ll8HHOM 0,3 MM, Ilon KOHTpoJieM npocBeqHBaHHH Ha 
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Hapyl!tHHX rroBepXHOCTHX rrpano£t H nenott nonoBHHH uynH•a KpacKott OT

M6TH11H ripoeKUHH npOB0110KH. CBeTOBHU neHTpaTopou no 8THM M6TK8U 

ycTaHaB11HBa11cH TouorpawHpyeuu£t cnott. Ha nonepeqnux Touorpauuax uy

naxa ropTaHH, npoHaBe~eHHHX cTporo no BHayanbHHM ueTKau, onpe~e11H-

11ac1, TeHb ceqeHHH npoBonoKH. IlpH cue111eHHH uy11m1Ca Ha 0,25-0,3 cu 

B C~OpOHY OT CBeTOBOrO HH~HKaTopa TOUOrpawHpyeuoro C110H HS CHHUK8 

TeHb ceqeHHH rrpoB0110KH He orrpe~e11H118Cb. TaKHU o6paaou ycTaHoBneHo, 

QTo Touorpa~Hpyeuu£t cno« uol!teT 6HTb onpe~eneH c ToqHoCTbll ~o 0,3 cu. 

Koa~HUH6HT npoeKijHOHHOro ynenHqeHHH Hao6pallteHHH B paanuqHux 

yqacTKax Touorpauw wayqanca Ha nonepeqnux Touorpauuax n11eKcur11a

coBOH Il118CTHHH 25 X 27 X 2 cu C OTBepCTHHUH ~uaueTpou 3 MU. BOT

BepCTHH, pacnonollteHHHe c marou 20 uu no ropHaoHTanu H no~ yrnauu 

15°, 30°, 450 H 900 K ropH30HT811H, BCT8BH11H npo6KH H3 CBHHUOBOH 

rrpononoKH ceqenaeu 3 uu. Ha nonepeqHoi Touorpauue uao6pal!teHHH ce

qeHHH CBHHUOBHX npo6oK OKaaanHCI, O~HHBKOBNUH HB Bcex yqaCTKax 

CHHUKa. Koa~unueHT npoeKUHOHHoro ynenuqeHHH uao6pall!8HHH rrpaKTH

qecKH O~HHaKoB H paBeH I,33 npu CHHMRBX, c~enaHHHX Ha paCCTOHHHHX 

HCTOqHHK - nneHKa 200 cu H o6~eKT - rrneHKB 50 cu. Ilpu TOUOrpa~HH 

~8HTOM8 rpy~H0£1 K1IeTKH co CMOHTHPOB8HHHMH B Heu Tenauu np8BH11LH0£1 

reoueTpuqecKo£1 ~opw u .uo~e111,11 nerxoro TBKl!te yc-ranoBneHo, qTo npH 

Touorpa~uu He npoucxo~HT HepaBnouepnoro ynenuqeHHH ceqenH« aTHX 

Ten B paam1qnux yqac·TKBX CHHUKa H 'He HCK8llt8eTCH IIX ~opua. 

ToqHQCTI, U8TpHH H8KOTopux 8H8TOUHqecKHX CTPYKTYP no Touorpau

uau uayqa11ac1, Ha aauopolltElHHHX ceKUHOHHHX nperrapaTax 6e~pa u meH 

qenoBeKa x). lnH aToro uauepeHH Henocpe~cTBeHHO Ha npenapaTax u 

no HX peHTreHOBCKOMY H306pal!teHHII HS TOMOrpauuax ~uaueTp 6e~peHHOH 

KOCTH, rpBHHUH B03~WHOro CTon6a ropTBHH, CITHHHOM03rOBOPO OTBepcTHH, 

T8JI8 H ]tyl!tKH mei!Horo ll03BOHKa. CorrocTBBJI8HHe rronyqeHHHX peaynbTB-

X) Cu.Tp8Tbll CT8TI,~ B ~BHHOU c6opHHKe. 
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TOB noK838no, qTo BocnpOH3Be:neHHe .H l13MepeHHe aH8TOMHqecKHX CTpyK

TYP npH HX rpa(pHqecKOM H3O6paxeHHR H8 TOnorpawo-aHBTOMRqecKRX Kap

Tax, c:nenaHHhlX no TOMOrpauuaM, MOXeT 6hlTI, Bhlnonneno C ToqnoCTI,JO 

:no I,5 - 2,0 MM • 

.UmI H3rOTOBneHHH HH]l,HBH]\Y8nI,HblX TonorpatpO-8H8TOMJ1qecKRX K8pT 

ceqeHHW Tena 6O111,Horo no ToMorpauuau pa3pa6oTaH /ll/ woToTeneBH-

3Hottnuw cnoco6 H CKOHCTPYHPOB8HO ycTpO~CTBO, IIO3BonHJOmee nonyqffTI, 

HX B M8CIUTa6e l: 1 HnH B yMeHJ,me!IHOM BHJie. llnH ,noro C HeraTOCKona 

l130(lp8!<.eHlte TOMOrpaMMhl nepe:naeTCH Ha :=rnpaH TeneBH3Opa, Bnepe]!,H KO

.Toporo ycTaHoBneno npospaqttoe CTeKno C HBHeCeHHhlM Ha Hero KOHTYPOM 

COOTBeTCTBYJOlllero ceqemrn Tena 6om,uoro. C noMOJ:11,JO TenOBR3HOHHOW 

CHCTeMhl l1306paEeHHe o6pa6aThlB8eTCH l1 BnHChlBaeTCH B KOl!Typ Tena. 

3aTeM C TO1!0BH3HO!IHOro 8KpaHa Ha CTeKno CpHCOBhlBaJOTCH KOHTyphl a11a

TOMJ1qecKHX CTpyKTYP, cyutecTBeHHhlX :nna Bhl6opa Ii ]l,O3HMeTpH'lleCKoro 

pacqeTa nporpaMMhl o6nyqeHHH, Co CTeKna pHCYHOK nepeBO]l,HTCH Ha 6y

Mary l1 npoHSBO]l,HTCH MeTpHH HHTepecyJO~HX Bpaqa aneueHTOB, Ha puc. 

2.1 - 2.4 npe:ncTaBneHhl o6pasw,i HH]l,HBH]l.yan1,111,1x Tonorpa(po-aHaTOL!Hqe

CKHX KapT nonepeqttoro 11 car11TTan1,Horo ceqeHHH me11, rpy:nttoli KneTKH 

H HHlKHeli KOHeqHOCTH 6onLHhlX co 31IOKa'lleCTBeHHhlMH onyxonHMH ropTaHH, 

IlHtqeBo:na H KOCTeli, O6nyqa13m11xca Ha npOTOHHOM nyqKe. 

Ilo l1H]l,HBR]\Y81II,HhlL! Tonorpa(po-aHaTOMR'lleCKHL! KapTau Ce'lleHHtt Tena 

6O111,Horo ny'lleBoli TepaneBT Bhl6HpaeT onTHManLHhle HanpaBneHHH pa6o'lle

ro nyqKa, tpopw, paauepu 11 'IIHcno none« o6ny'lleHHH; tpH3HKH :no3HMeT

pHCThl pacc'IIHThlBaJOT pacnpe:nenett11e :noa. Aosaoe pacnpeii:eneHHe Bhl'llep

'IIHBaeTcH Ha TOilOrpatpO-BHaTOMH'lleCKOH KapTe B BH]l,e H3O]1,O3HhlX KpHBhlX. 

~30]1,03Hhl8 Kpl1Bhl8 uoryT 6hlTI, HBHeceHhl TaKEe Ha npoapa'IIHYJO 

nnenKy. Ee KpenHT Ha pacnonoEeHHOM nepe:n TeneBHsopou cTeKne H 

opHeHTHpyJOT OTHOCHTen1,ao TOnorpatpo-aH8TOL!HqecKoli KapTHHhl B COOT

BeTCTBHH C Bhlc5paHHOi1 nporpauuoU 0611yqeHHH. 3aTeu npOH3BnJJ.HT (pOTO

L!OHTaJKHhlH CHHL!OK KapThl H3O]1,O8, 8CKH38 ceqeHHH Tena R H30OpameHHH 
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Pec.2.I. Tonorpawo-attaTowH
qecKaH Kap:a nonepeqttoro ceqeHHH 
meH 6OJI•HOro paKOU ropT8HH.IlyHKTH~
HHMH JIHHHHMH o6oaHaqeHH KOHTypH 
l!IHTOBHnHoro xpa~a ropTaae; cnnom
HHMH - rpymeBHnHHe CHHyCH H BO3-
~mHaH IlOJIOCTb ropTaHH; onHH8pHott 

. mTpHXOBKOB - HHW6Hb; JtBOitHoa mTpH
XOBKOit - Teno a roiua U meBHoro 
IlO3BOHKB. 

PHc.2.2.Tonorpa~o-aHaTow1qecKaH KapTa nonepequoro ceqeHHH 
rpy;zoioB KneTKH 6OJI•HOrO paKOM IlH16BOna. CnnomHHHH 
JIHHHHMH o6oaHaqeHH KOHT]pH ne•eBona,HZCXOnH18rO 
oTnena aopTY, nerxex, cep~a, KpynHYX B8H R apTepea 
nerKzx; 01U{H8pHolt mT~HXOBKOtt - wameHb; JtBOttHoR mTpH
XOBKott - rpynuaa H fI rpynHott llO3BOHOK, 
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Pnc.2.3. Tonorpa~o-aaaToueqecKaH 
KapTa carHTTanbHoro ceqeHHH rpyn
Hott KJieTKH Toro ~e 6onbHoro. He
poBHott CllJJOmHott JIHHHett ,IlOK838Ha 
npoTH~8HHOCTb onyxonH IlH!ll8BOna, 
CYlltHBBIO!llBH ero npocBeT •, 

PHc.2.4. Tonorpa~o-BHBTOMHqecKaH 
KapTa carHTTanbHoro cetieHlrn n:eBoro 
6enpa H roneHH 6on.Horo ocTeoreu
Hott capKoMolt HHlltHett Tp8TH neBott 
6enpeHHott KOCTH. CnnomHNMH nHHHHUH 
o603HaqeHH KOHTypH 6enpeHHolt,6onb
meC5epo;oBott H wano6epuoBott KOC Te it, 
a T8Kll[8 

lf,Hfil8Hb, 
Ha]U(oneHHHKa; 38mTpHXOB8H8 



TOMorpaMMU Ha aKpaae TeneBH30pa nonyqaIDT HH;I\HBH;n:yanDHYID 8H8TOMO

;n;o3HMeTpnqecKyID K8pTy. 

IlpaKTHKB IlOK83ana, .qTo pa3pa6oTBHHBH H HCITOnD3yeMaH B OT;n:ene 

pa;n;nonornn IA9KO-ueTo;n:nKa npe;n:nyqeBoli no;n;roTOBKH 6onDHux, Tonnqe

cKoli ;n;narHOCTHKH H MBTpnH MHmeaeil, no;n;nelltB~HX o6nyqeHHID, a T8KE8 

TBXHonorHH H3rOTOBneHHH HH]{HBHJlj'BnhHUX Tonorpa@o-aHBTOUHqecKHX H 

8H8TOUO-;n;03HUeTp~qecKHX KBpT Il03BOnHeT BU6paTh H paccqHT8Th npo

rpauuy o6nyqeHHH C yqeTOU BCex 8H8TOUO-TOITOrpa@nqecKHX oco6eHHOCTeli 

naTonornqecKoro oqara H TenocnoxeHHH 6onnHoro H TBKHM o6pasou pea

nnsoBBTh wnszqecKne npeeuymecTBa npoToHHoli nyqeBoli Tepannn. 
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8KCilEPl-iMEHTAJibHMI IlPOBEPKA HA CEKUMOHHHX TTPEITAPATAX 

PACqETHUX KAPT Msonos JVIH IlPOTOHHoro rrJqKA 

P.'l>.CanauoB 

O;zunu,1 1113 OTBeTCTBeHHblX p83AenoB IIOArOTOBKIII K 0_6ny 1:rnHI/IIO 60JJ1,

Horo ~mieTCH BblOOP nporpauw 06ny11emrn Ill IIOCTpoeHl/le IIIHAIIIBlll]ly8nT>

HOtt KapTbl 11130A03 Ha OCHOBe TOITorpawo-aHaTOMllllleCKOtt KapTbl AnH 06-

nyqaeMOil 11acT111 Tena. B ueTOAIIIKe pac11eTa AOSHoro nona /I I 111crronr,

ayJOTCH aKcnepmrnHTanr,Ho rrony11e1rnble xapTbl 111a0Aoa ~na rm1oreHHoll 

TK8He8KBI/IB8neHTHOil cpeAb[, BHOCI/ITCH norrpaBKa Ha Kp111Bl/13HY IIOBepxHO

CTIII 06ny11aeuoro Tena III YlllllTblBaeTCH ero reTeporeHHOCTI, C IIOMO~LJO 

Ta6n11111HblX AaHHblX O nnoTHOCTHX III TOpM03HblX cnoco6HOCTHX paan1111lHblX 

TKaHell •. 8Ta ueTOAI/IKa 6una npoBepeHa B waHTOMHblX aKcnep111MeHTax Ha 

»eMI.\IIIHCKOM npOTOHHOM ny11Ke JIBil CMH11 /I, 2/-
Ilplll 06ny11eHI/IIII 6111onor11111ecK111x· o6~eKTOB B03HI/IKaJOT AOIIOnHIIITe~r,-

Hble OWIIIOKH, CBH38HHble C norpemHOQTHMl/1 IIOCTpoemrn Torrorpawo-auaTo

Ml/11leCKOil K8pTbl, C HeTOllHOCTLIO U8HTpan111111 o6~8KT8 o6nyqeHI/IH Ha npo

TOHHOM ny11Ke. nna OU8HKH B03MO:a:Ilb1X cyuuapHblX OWIIIOOK p8C118THOll 

KapTbl 111a0Aoa OTHoc111Tenr,uo waKT11111ecKoro A03Horo nona, nony11a10~ero

ca B o6nyqaeuou Tena, 6N:JIH npoBeAeHN: AOIIOJIHIIIT8JIT>HN:e aKcnep111ueHTbl 

Ha ceKUIIIOHHN:X npenapaTax me111 111 Cp8AHell Tp8TIII 6eAp8 qenoBeKa x>. 
. ' 

MeT07\111Ka aKcnep111ueuTa. CeKUIIIOHHN:e nperrapaTN: aauopaiurnan111cr, 

cyxo« yrn~KIIICJIOTOil III l!IIIAI(IIIM aaoTOM. Top1.1eBbl6 iionepXHOCTl/1 npenapa-

TOB cn111n111Ban111cr, T8K,11T06bl HX MOl!HO 6blJIO IIOCT8BI/ITT, B8pTIIIK8nT>HO . . 

(BblCOTa nperrapaTOB 6una OT 13 AO. IS CM) •. Ilocne . a Toro ceKl.\lfOHHblll 

npenapaT pacnnn111BancH Ha TpH qac-Tl/1 no B8pTIIIKBn»HblM WPOHT8.1ILHN:M 

nnoCKOCTHM Xr III Xz (p111c. 8.l). Ha npenapaTa~ p8HTreHOKOHTpacTHliMH 

X) Ilp~napaTN: np1r1roTOBnan111c_r, nyTeM, COOTB8TCTBYJO~ero KOHCepB111poBa

HI/IH TpynHoro uaTep111ana. 
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P111c. 8.2, ConocTaBneH111e 
TOIIOrpawo-aHSTOHl/lqacxoll 
K8pTli C 3CKH30M, CHHTliM 
C COOTB8TCTBYJO~ero no
nepeqHoro Cpeaa C8KI.\HOH
HOrO npenapaTa meH. 

P111c. 3.I. Cxeua paaueTKH III pac

n111na C8KUIIIOHHOPO npenapaTa. 

'I.II I ILJ::XJI 1·111· 
t'~· 1·1• I I I •1.1 I I J:11""".J~~ 

• 1 J:J~-H ~ ~- ~. ~ n;.~t/ I 

J -t---i-

1 I I i'< "l',,. 

I ,,. I. I I ,,..zi,j""='i "LYI I I I 

t I 
11 ◄I 1'I 

P111c. 3.3. ConocTaB~eH111e pac
qeTHo« K8pTli 11130A03 H' ~8HHN:X 
~oaaux 111auepeH111M /To11K111/ ~a 
nonepe11Horo.ce11eH111H cexn1r10H
Horo npenapaTa meH. · 
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penepaMVI HaMetJanacb roplll30HTaJ11>Hafl nnocKOCTb A, B KOTOpoli .ZJ.Onl!CHbl 

61urn npoBo;nlllTI>Cfl lll3Mepe1rnH. no aTVIM MeTKaM Benac 1, J.{OHTpau,rn npe-

napaToB Ha npoTOHHOM nyime J!Hll. 

,li.JIH K8lK;llOrO npouapaTa Jll3POT8BJll/lBanac1, B M8CUJTa6e I:I Tono-

rpaqio-attaTOMJ/l't!OdKafl KBpTa ero nonepetJttoro cetJettlllfl B nnocKOCT11 A. 

B CHflTblH c llOMOll!l>IO CBl/lHJ.{OBOi1 J!OlJTbl a6plllC rrpe napaTa BHOCJ/lJil-lC 1, KOH

Typhl BHy~peHmlX attaTOMVl't!OCKl1X CTpyKTYP no COOTBOTCTBYIOD.\OH rrorropoq-

Hofi TOMorpaMMO x)_ 

CeKJ.{lllOHHblH nponapaT C noMOll!blO onTlll'tJOCKl1X J.{OHTpBTOpOB ycTa-

HaBJilrnancfl nepe;nHofi noBOpXHOCTbiO K npoTO!IHOMY nytJKY, a K 38.ZJ.HOH -

no,nBo;nirnc fl ,naTlllllK ;ll03VIMO Tpa. Ilocne.nu;iii y npaBJIHJICfl ,l(HC TaHJ.{VIOHHO 11 

8BTOM8TVl't!OCKJ/l nepo;nBHrancfl H8 ypoBHO nnoCKOCTl'l A nepneH~VIKYJIHpHO 

OCVI npoTOHHoro nytJKB no JIJ/lHl1flM Xr, Xi Ill X3 ,(nocne y;nanOHl'lfl COOTBOT

CTBYIOII\lllX qacTel-i nponapaTa). 001, npoT
0

0Httoro nyqKa coBna;nana c ro

plll30HTan1,ttol-i nnocKOCTblO A. ).(aHHhle Vl3M8p0:llllil, nony tJeHllblO :na T't!11KOM, 

perlllCTplllpOB8J!l1C b caMonlllCJ.{OM. 

06nytJOHJ/l0 COKJ.{VIOHHblX npenapaTOB npoBo;nlllJIOCb H8 npOTOHHOM 

nytJKO ;nlllaMOTpOM 80 MMC 3HeprlllOfi nopH;nKa 2oo·MaB • .Uo Haqana Jll3MO

pOHVIH nornomeHHOH ;n03hl no:n6Hp8JI8Cb T8K8H aHepr.rn nytJK8, 'tJT06hl mm 

Eparra pacnonarancH BHYTPlll npenapaTa. Ilplll Toil ~e aHeprllllll npoToH

Horo nytJKa CHVIMaJIOCb ;ll03HOO pacnpe;neJIOHVIO B roMorOHHOM nneKClllrJia-

COBOM qiaHTOMO /S/ • 
flocne 38BOpllleHlllfl Jll3MOp0Hllli-l COKJ.{VIOHIIhli-1 npenapaT pacnlllJIJ/lBBJIJ/l 

no nJIOCKOCTJ/l A. Ila noBepxuoCTI, pacrrnna 11aKJia;nuBanac1> nJIOTHafl rro

JIJ/l3TlllJIOHODafl npo3p81lHafl nJIOHKa VI Ha HOO nepeHoclllm!Cl> KOHTYPhl rrpe

rrapaTa VI lllMOIOllllllXCfl B HOM HOO;il.HOpOJUIOC TOH. L13rOTOBJIOHIIUH T8K;-IM cno

COOOM TOJ•Orpuqio-aHBTOMlll't!OCKlllH 3CKJ/l3 nonepe'tJHOrO cpeaa ceKJ:U&OHHoro 

nponapaTa noJIY't!BJ!Cfl C TO'tJHOCTblO ~IMM. 

X) C1.1.BTOpy10 CT8Tbl0 B ;naHIIOM c6opHlllKO. 
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IloJiyllOHH8fl no TOMOrpaMMO TOnOrpawo-aH8TOMlll'tJ8CK8ij K8pT8 VI CHH

Tbllt Henocpe;ncTBOHHO C npendpaTa 8CKH8 conoCTBBJIHJilllCb nyTeM HBJIOEO

HHH Ha npHMOYl'OJII,HOit KOOp;nHHBTHO~ COTKe (plllC. 8.2). JlJIH Y3JIOB 8TOlt 

C8TKH 6blJIVI paCC'tJVITBHU 8qJW8KTVIBHbl8 (nplllBe;neHHUe K MHrKolt TK8Hlll) rny-

6HHU HX 88JI8r8HHfl HB TOnorpawo-BHBTOMH'tJeCKOtt KBpTe (nyHKTVlpHble JIVI

HHVI) If Ha acK1rne co cpeaa C8KitHOHHoro nperrapaTa (CIIJIOWHU8 JIHHVIH). 

UH$pbl B yanax Koop:nHHBTHOlt C6TKH IIOK88blB8JOT, H8 CKOJibKO r/cu2 OT

JIHqaeTCH cyMMapHafl a(])qleKTHBH8fl T~JI~HHB TKBHolt, onpe;neneHHBH no TO

norpawo-aHBTOMlllllOCKOtt KBpTe, OT paccqHTBH~ott Herrocpe;ncTB8HHO IIO 

C8KilVIOHHOMY nperrapaTy. PaanHql'lfl MOlKm' HVIMH HVIU8 He rrpeBblWBIOT 

I r/c/-, npH cpe;nHeM OTKJIOHeHlm 0,50 r/cu2 • Heo<5XO.llHIIO aaueTHTl>, 'tJTO 

B8JillqHH8 cyuuapHolt OWVl6KH, rrpH onpo;neneHHH aqiweKTHBHOil TOJI~HHbl 

TKaHett IIO TOnOrpawo-aHBTOMH'tJ8CKOlt K8pT8 1 CYll{8CTBeHHO 38BHCVIT OT 

ToqHOCTVI CHHTVIH a6pHC8 C8KitHOHHOrO nperrapaTa. 

){aJiee OOJIH COIIOCT8BJI8Hbl ;nairnue ;noaHlix H8MOp8HHlt B IIJIOCKOCTflX 

Xr, X2 H aa BCeil TOJI1118i npenapaTB C pacqeTHOlt KapTOil Hao;noa, IIO

CTpOeHHOi no M8TO]ll'!Ke /I/ ]lJIH npoTOHHOro ,nyqKa Tolt Ee aHep;HH H 

]lJIH TOIIorpawo-BHBTOlllllqecKoil K8pTli 1 COOTB8TCTBYIOII!8lt IIJIQCKOCTlll A 

(pHC. 3.8). J{BHHUe. HBMepeHHlt npoCT8BJI8HU y COOTB8TCTBYIOII!VIX H8MepH

TOJII,HblX TO'tJeK, noKaaaHHblX M8JIKHIIH KpyzoqKaMH. B CBH811 C He8H8'tJVI

T8JII,HUII norno~eHH8M npoTOHOB B Boa:nyxe, Ha aa;nHeM (OTHOCHT8Jll>HO 

HCTO'tJHHKB H8JIY't!eHHH) noBepxHOCTH rrpenapaTa yxaaaHbl 8H8'tJ8HlllH, nony

qeHHUe rrpH ;IU3VIE8HHH AOTeKTopa He BAOJII, ero noBepxHOCTH, a nepneH

AHKYJIHpHO OCH rrpoTOHHoro ny'tJKB. P88HHit8 MOllQC' pacqeTHUMVI VI 8KCIIe

pHM8HT8Jil>HblMH .llBHHUMH He np8BhlW88T 10-20%, qTo cornacyeTCH C peayn1,

T8T8MH H8MepeHHlt, npoBe;neHHUMH HR TK8He8KBHB8JIOHTHUX wauToMax / I /. 

AHanorHqHUe peayJil>T8Tbl rronyqeHhl np11 H8MepeHHH ]l08 Ha ceKitVIOHHOM 

nporrapaTe 6o;npa. 

TaKVIM o<5paaou, rrpoBe;nOHHOO HCCJie;noBBHHO CBH;neTOJibCTByeT O TOW, 
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'llTO L!8TO.ZUuta IlOi'J,I'OTOBKH K OClJIY'll8HHIO ClHOJIOI'HlleCKHX OCJ'.b8KTOB Tl'ma 

"meH" H 11 6e;npa" H CBfl3aHHaH C HeJO KJIHHHKO-;n03HMeTpKqecKaH HH¢op

uauHH 06ecneqnBa10T ToqHOCT.b TOI'O lKe rropH;nKa, llTO n B OClbl'llHOtt ;nH

CTaHUHOHHott JIY'll8BOH TeparrnH. 8To IT03BOJIH8T peKOM8H,Z{OB8T.b M8TO,Z{HKY 

,nJIH ITO,Z{I'OTOBKH K OClJJY1l8HHIO Ha rrpOTOHHOM rryqxe JJHil OHKOJIOI'HlleCKIDC 

()OJI .bHblX. 

ABTop BblpaJKaeT 6naro,napHOCT.b COTPY.nHHKaM rpynnu ue;nHUHHCKOro 

rrpoToHHoro rryqxa JJHil O.B.CaBllenKo, E.E.EyrapqeBy, B.11.CTeKoJI.bHH

KOBY, a _TaK)Ke E.H. illaparroBy, o6ecneqnBillHM qJH3HKO-T8XHH1l8CKYIO no;n

I'OTOBKY ,l\JIH npoBe;neHHfl OIUIC8HHblX aKcnepHM8HTOB. 
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IIOJi,I'OTOBKA Iii IlPOBE,il.EHv!E IlPOUE.llYP OEJl:fqEJH1H 

OHKOJIOruqEclrnx :GOJJblll1X HA TIPOTOHHOM ME.UHIU1HCKOM nyqKE 

JJHfl Ol1Hl1 

P.<P.CanaMoB 

06 HCITOJI.b30B8HHH ITYllKOB TfllK8JlblX 38pflllteHHblX qacTHU (npOTOHOB, 

,nettTpOHOB, 8JI~8~'1l8CTHij) ,Z{JIH o6ny'lleHHH 3JIOK81leCTBeHHblX OilYXOJI8H 

y 'lleJJoBeKa B MHpOBOH JIHTepaType ony6JIHKOBaHo cpaBHHTeJI.bHO H8MHOI'O 

pa6oT /I - 4 /, B KOTOpblx Kp8TKO COOCllllaeTCfl O qiH3HKO-TexHH1leCKHX 

YCJIOBHflX KopnycKyn~pHOH Tepann~, HO He ;naeTCfl aHaJIH3 MeTo,nHKH H 

TeXHHKH o6nyqeHHfl 3JIOKaqecTB8HHUX onyxonett C HCITOJI.b30B8HHeM ITHKa 

nparl'a, ABTOpbl 3THX ny'5JJHKaUHtt OTMellaJOT nepcneKTHBHOCT.b HCil0]1.b30-

BaHHH TfllKeJIUx 3ap~1Ke1rnux ti:aCTHU ,Z{Jlfl npHMOI'O 06JJYti:6HHfl onyxoJJell H 

C006lllaJOT, llTO 3TOT, BblB(),Z{ OCHOBBH Ha HenC>cpe,nCTB8HHhlX p83YJI.bTaTaX 

JielleHHfl. qHCJIO no;nodHHx KJIHHHti:8CKHX H86JJJO;neHHH ITOKa HeBeJIHKO,H 

3TO CBflaauo, B qacTHOCTH, co CJIOlKHOCT.bJO HCITOJI.b30B8HHfl nyqKOB TfllKe

JlhlX 38pfllKeHHblX qac,THU, C 60JI.billHMH qJl13HKO-TeXHHti:eCKHMH Tpy ,!{HOC TflMH, 

B03HHK810l!IHMH IT pn ITOilblTKe HCITOJI.b3 OBaHnfl mma Epa rra ,Z{Jlfl nopaJKeHnfl 

rny6oKo pacnonoJKeHHux naTOJIOI'HqecKnx oqaron. 

IlpeJK;ne, lleM npncTyITHT.b K nyqeBoMy neqeHHIO OIIKOJIOI'l'I'lleCKHX 

60JI.bHblX Ha IlpOTOHHOM Me,Z{HUHHCKOM ITyllKe JIHil Ol1Hll c· HCilOJl.b30B8HHeM 

ITHKa Eparra, rrpHillJIOCb nepecMOTpeT.b MHorne Tpe6oBaHHfl, 06hlti:HO 

npe~'.hflBJIHeAWe K rrpe,nnyqeBoU no'ArOTOBKe 6on.bHoro n wnanKo~TeXHHti:e

CKOMY o6ecrreti:eHHIO o6nyqeHnfl. ~a~e He6oJI.bWafl OWH6Ka, 'AOITYllleHHafl 

Ha O'AHOM Ha aTanoB noArOTOBKH 6oJJ.&HHx K KopnyCKYJJHpHott Tepannu, 

MOlKeT Cyll(eCTBeHHO ITOBiIHflT:b ua HCXO'A nyqeBoro JieqeHHfl, a B HeKoTo

PblX CJIY'llaflx, npn o6nylleHnn lKH3H8HHO Bal!Cllilx opraHoB, IlpHBeCTl'I K 
cep.&e3HblM OCJ!OlKHeHHHM. 
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Pa6oTa no•. npe,nnytieBoit rro,nroToBKe OHK011orRtiecKRX 60111,HHX K rrpo

TOHHoit TepaIIRR_ rrpoBO,llR1Iac1, nyqeBllUR TepaneBTaMR COBM8CTHO C peHT

reHonoraMR R HHEeHepaMR-WR3llK8MR. Ilpe,nBapRT61!1,HO 6bl1IR COCTaB1I8Hbl 

1430,nosHhle KapTU .nosHHx noneH B rouoreHHOH cpe;ne ;n11H pa31114qHllX wopu 

n pasuepoB KommMaTopa rrpoTOHHoro rrytIKa H paspa6oTaua ueTo;nnKa 

pactieTa ;nosHoro 11011H B reTeporeHHoli cpe~e. 8KcrrepnMeHTa111,HHe nccne

'AOBBHHH ;!{03HllX p9:crrpe;ne11eHHH B roMoreHHOH (MHrKaH TK8HI,) H reTepo

reHHOli (MHrKBH TR8HI, C KOCTHblMll BK1110tieHHHMH R B03,llYWHUMR II0110CTHMH) 

· cpe;nax ;na11H 8H8tI8HRH ,noa BHYTPH 0611yqaeuoro o6~eKTa, OT1!Hqarolllll8CH 

ua 18-20% 15, 6 l OT pactieTHllX Be11RtIHH., H 110Kasam1 611nsKy10 K rrpo

rropun0Ha111,uoli 38BRCRMOCTI, Me~;ny II1IOTHOCTI,IO Be~eCTBa H r11y6RHOH 38-

neraHHH COOTB8TCTBYIOillHX R30,ll03. IlOSTOMY Ha aTarre rro;nroTOBKH 60111,

HUX K rrpoTOHHOH Teparrnn qpesBuqaliHo BaJKHoe sHaqeHne rrpn,naBa11oc1, 

R3rOTOB1!eHRIO HH,llRBR,llY81!I,HOH TOIIorpa@o-aHBTOMRtiecKoli KapT!l rrorrepeq

Horo cetieHHH Tena Ha ypoBHe ueHTpa orryxonn, oTpalK8roillel1 RCTHHHUe 

rrapaMeTpU ll8T01IOI'RtiecKOI'O Otiara, ero CRHTOllRIO C OKpylKaIOillRMR a;nopo-· 

BllMR R llill3HeHHO BaJKHUMR opraHaMR. OT KaqecTBa R3I'OTOB118HRH TaKOH 

KBpTU, COOTB8TCTBRH RCTRHHOMY II01IOlKeHRIO R paauepaM BllRCaHHllX B 

a6pnc Tena KOHTypoB TKaHeit, opraHoB H orryxoneBoro otiara cyilleCTBeH-. 

HO 38BliCHT TOtIHOCTI, RH;!{RBR;Lcya111,HQH KapThl H30,ll03 H rrpaBH1!I,HOCTI, HB

Be;nemrn IIRKa Eparra Ha naT011orntiecKHH otiar rrpn ueHTpal{n11. Torrorpa..: 

WO-aHaTOMHtieCKRe KapThl R3I'OTaB11RBannc1, Ha OCHOBBHRR ;n8HHUX, II011Y

qaeMUX c noMOilll,IO rrorrepetIHO» TOMorpawnn R ,npyrnx cneuna111,ttux ueTo

,noB peHTrettonorntiecKoro nccne,noBaHRH x). 

8Kcrrep14MeHT81JI,HaH oueHKa CYMMBpHOH omR6KR pactieTHOit KapTU 

nao.noa ,nnH ;naHHoro norrepetIHoro ceqemrn Tena 60111,Horo, nocTpoeHHott 

no ero TOllOrpawo-aHBTOMRtieCKOil KBpTe, nOK8381la,qTO 8TB OWR6Ka CO-

X) Cu. BTopyro CTBTI,IO B ,ll8HHOM c6opHRKe. 
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llOCT8BRU8 C 06uqHo~ TOqHOCTI,10 H3MepeHRH rrapaMeTpOB ;noaHoro II011H 

(nopH:zI.Ka l0-G07;.) x). 

QqeB:-1,llHO, qTo peaym,TaThl npoTOHHOH Tepamm 38BRCHT He TOJll,KO 

oT cocTaBJJCHHoro nnaua 11yqeBoro 11eqemrn n Bhl6opa nporpaMMbl 0611yqe

mrn, HO R OT Toro, HaCKOnhKO TOtIHO R npaBH1IhHO OHR BOCIIpOR3BO,llHTCH 

Ha 0011hHOM R T8XHHqec1m BCpHO Bblll01IHHIOTCH. Jlm! pemeHRH 3THX 38,ZJ.a q 

RCllOJJh30B81ICH KOMllJJCKC cne1urnnhHO paspa6oTaHHoro R CUOBTRpoBaHHOI'O 

Ha rrpoTOHHOM nyqKe J!HH o6opy ;noBaHRH ,nnH I{eHTparmn 60111,Horo aa rryq

Ke R KOHTponH npoite;nypu ero o6nyqemrn xx).· 

Ilepe;n HaqairoM 0611yqemrn 60J1I,llblX Ha npoTOHHOM nytIKe J!Hll 6bl1IH 

npoBe,neHU npo6Hue rro;nrOTOBKR K o6nyqeHHIO, KOTopue BblllOJIHH1IJCh Ha 

,ny611epax 6on1,Horo ~ uo,nennponattReM pasueTKR nonepxHoCTR Tena R 

;npyrRx peanbHUX ycnoBRli rro;nroTOBKR K 0611ytieHRJO, nnH OI{eHKR Ha;neJK

HOCTR HaBO;nKR rraT01IOI'RtieCKOI'O oqara Ha rrpoTOHHblH ny~oK R POJJR 

cy6~eKTRBHOrO WaKTOpa, BCH rrpoue,nypa pasMellleHRH R ~RKC8URR 60Jll,HO

ro Ha poTal{HOHHOM Kpecne, BU6op IT0110~CHRH 60JIJ,HOro (ero ll03hl), 

H8CTpOHKa Bcex no,ll.BHlKllblX R perynRpyeuux qacTeli CTeH,na, OITTRtieCKoro 

H peHTI'eHOBClWPO UCHTpaTopoB, perym1pOBK8 KaqecTBa H306paJKeHRH Ha 

3KpaHe TeneBH3ROHHOPO ycTpOHCTBa, BblITOJIHH1111Ch IIOBTOpHO pa31!RtIHblMR 

Bpaqaun-pa,nnonoraMH R orrepaTopauR, npnqeu KaJK;nb!H pas npe;nnapnTen1,

HO npoR3BO,llRJ!ac1, nonHaH paccTpoiiiKa Bcex HCITOJ!b3yewx rrpR 3TOI.! llpR

crroco611eHRli R ycTpOHCTB, Ilp0Bep1rn cTa6R1!hHOCTVI nonyqaeMblX YCJJOBRH 

o6n;yqeHRH noBTOpH1!8CI, TeMH ~e cpe;ncTBa!.rn qepe3 5-15 MRHYT nocne 

rrepBoli ueHTp8I{RR. TaKHM o6paaoM, B OTpe3KC BpeMeHH, COOTBeTCTBYIO

llleM MBKCRllaJil,HOH Jl.1IRTCJJI,HOCTR ceaHca o6nyqeHRH, Mo;ne11np0Ba11oc1, 

B03MOlKHOe HerrpOR3B01ll,HOe R3MeHCHRe Il0110JK8HRH OOJlhHOI'O 38 BpeMfl npe,n

nonaraeuoli aKcnoanunn. 

X) CM. TpeTI,10 CT8TJ,JO B .11.aHHOM cc5opHRK.;, 
xx) Cu.nepByro CTUTI,10 B ;naHHOM c6opHRKe. 
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B pe~yn1>TaTe npoBe;tteHHHX peneTHUHOHHHX no;ttrOTOBOK K o6nyqe-
. . ' . 

HHIO HH paay He 6UJIH 06HapyllteHU OTgJioHeHHH, KOTopue MOlltHO 6uno 61i 

cq11TaT1> He;ttonycTHL!liMH. 

063:IYtiemrn 6on1>Hux Ha npoToHH~M ny,me Jlflfl 6uno HaqaTo B ;tteKa6-

pe 1967 r. OTcyTCTBHe KJIHHHqecKoro omi1Ta no6y;tt11no Ha_'laT1> 06.nyqemrn 

c 6on1>Hhl_x, · 11ue»mex noBepxHOCTHO pacnonollteHHlie anoKaqecTBeHHlie HOBO-. ' 

o6paaoBaHHH. IlpH 3TO.II npe;ttCTaBJIHJI8Cl, B03MOllHOCTI, He TOJil>KO o6~eK-

THBH0£1 npoBepKH pa3JIHqHliX 3TailOB npe;ttnytieB0£1 IlO;ttI'OTOBKH 1 HO H HaH-

6onee nom~oro KOHTPOJIH ueTo;ttHKH H TexHHKH cauoro ceaHca o6nyqemrn. 

0co6eHHo:BaJKHO 6!iJIO CJie;ttHTl> aa peSKTHBHliJlH H3M6H6HHfillH HOp.llaJil>HliX 

11 onyxoJie_wx TRaHe.U 11 cTenett:&11 perpeccim onyxoJIH B nponecce JieqeaHH. 

06Jzy'leHHe IlOB8pXHOCTHO pacnoJI0:18HHl,IX HOBOo6paaoBaHHi, TaKHX 

KaK paK ,H . ._.lleJiaH'oiw KO:IH 1 a T8K:18 M_8T8CT83li paKa B nepH<.l>ep11qecKH8 

JIHM<I>oyanu, npOBO;tlHJIOCl, c omioro nomt. B ,8aBHCH.IIOCTH OT paaMepoB H 

<I>opLUi naTOJIOI'HqecKOI'O oqara HCilOJI~30B8JIHCl, Kpyrnue HJIH npHMoyrOJil,

Hlie KOJIJiH.11aTopu paamiqHoro ceqeHHH. Paauep, nonoJEemm H rny6zHa 

aaneraH~H onyxonH onpe;ttennnHcl> nyTe.11 BHayan1>Horo ocuoTpa, nan1,na

UHH H Henocpe;ttcTBeHHliX Ha.11epem1il. ·noauoe pacnpe;tteneaue no;tt6Hpa11oc1, 

TBK, qTo6u aa npe;ttena.1111 onyxonH nonyqancH 6oJII,moil rpa;ttHeHT ;ttoau, 

a Ha onyxon» npuxo;zurncn HJIH »ec1, nm, liparra HJIH o6paTHHi ero 

CKJIOH (pHC. 4. I). 

Ha BpeMH 06.nyqeHHH 60JibHOI'O yoauBaJIH B poTaqHOHHOe Kpecno. 

Tope ero, CT.HI'HBBJIH MeTBJIJIH'leCKHM r.H6KHM. noacou, KoTopuil npmu1ua.11 

60.Jil>HOI'O K'cneHKe CH;tt8HI,H. ToqaocT~ BliB8;tl8HHH onyxonH Ha OCI> npo

TOHHOI'O nyqKa llpH K8llt;tlOM C88HC8 06.nyqeHHH KOHTp01IHpOB8JI8CI, uexaHH

qecKH.ll H OITTHqecKHM neHTpaTopa.llH n~ COB.MeuteHHD · HM8I0!118ilCH Ha KOllte 

60Jil>HOI'O OT.118TKOit YCJIOBHOI'O neHTpa oqara. 
' . 

.1{JIH COB.ll8!118HHH 3a]{BHHOrO yqacTK8 KpHBOit Eparra C naTOJIOI'Hqe- . 

CKH.ll oqarou Ha nyTH IlpOTOHHOI'O nyqKa, BllJIOTHYJO K ITOBepxHOCTH Tena 
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P11c. 4.I lloaHoe pacrrpeJteneHee npoTOHOB npH o6ny'leHHH. 
no»epxaocTHO pacnonoEeHHliX HoBoo6paaoBaHeli. 

A -. oeiny'lemie OITYXOJIH, B03Blilll810l!l6ilCH iia;tt KOlKeH • 
Ko~nm.iaTop JtHBJ.teTpoM 6 cu. -!P = I69 MaB. 

.6 - 06Jlyqemie OITYXOJIH t ne lit8.l!l8il ITOJI KOlK8H. KOJIJIH
MaTop 6 x 8 CM. Tp = 168 MaB. 

PHc. 4.2 JloaHoe pacnpeJteneHHe npoToHOB npH nyqeBoit TepanHH 
paKa ropTBHK. ·KonnHMBTOP 8 x IO CM. Tp = 167 MaB. 
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OOJil>HOro ycTaHaBJil1BaJICH ;nonoJIHl1TeJII,Hblll norJIOTHT8Jlh 113 nJieKc1,1rnaca, 

TOJIII\l1Ha ltOToporo onpe;neJIHJiaci, 113 ;!L03HhlX 113L!epem1li 11 KOppeKTl1poBa

J1ac1, B K8lK,l\OM ceaHce 06ny1rnHIIIH Ha !13M8IWHll!e ,lHepr1rn npoTOHHoro 

ny1nca. Ha Bpew1 06JiylleH11H nxo;n B npoue;nypnoe n0Meutett111e nepeKpu

BUJICH ITO;nBl1lKHOii° 6eTOHHOl1 3all\ll!TOL1' 11 ;naJII,Helimee tta6mo;ne1me 38 6oJII,

HhlM B8JIOCh qepe3 nep11cKon1,1qecKy~ 3CpKaJII>HYID 01,lCTeMy l,IJIII! no 3KpaHy 

TCJieBH3opa. 

JleqeHHe 60Jil>Hb!X C noBepxHOCTHO pacnonoJKeHHbl.1.111 onyxoJIHMH npo

lliJIO 6e3 OCJIOJKHeHHli H no3BOJIHJIO y6e,l\11!TI,CH B TOM, qTo napaMeTpb! H 

Tex11HqecKoe OCHalllCHl1C Me;!LH!].11HCKOro npoTOHHoro nyqKa Bhl6pattbl npa

BHJil>HO, annapaTypa pa6oTaeT ,l\OCTaToqHo CTa61,lJII,HQ. JlyqeBhlC peaKUHll 

KOJKH Bcer;na noHBJIHJil,lCI, B npe;neJiax rpaHl,lU 38,l\8Hlloro nona 06nyqe1111H, 

llTO CBll,l\CT8JlhCTBOB8JIO O Bb!COKOli TOllllOCTH IDCTHpOBK11 CBCTOBoro uenT

paTopa no OCl1 KOJIJ!llM8Topa npOTOIIIIOrO nyqKa, H8,l\Cl1UIOCTl1 (lll1KCBU11H 

OOJihHOI'O 11 npaBl1Jll>HOH UCHTpau111111 naTonor111qec1rnro oqara. 

Ha1moro CJIOJKHee OCYU(CCTBJIHCTCH npe;nnyqeBaH ITO,l\rOTOBKa H 06-

ny11eH11e OOJihHIIX c rny601<0 pacnonoJKeHHm.n1 onyxonm.rn. llanpHMep, np11 

paKe ropT8Hl1 ,l\JIH YTO'l!HeHl,lfl JIOKamrnaUllH 11 pacnpocTpaHeHHOCTl1 onyxo

JieBoro npouecca npOBO,l\ll!JICH Tll\aTeJII,HhlH aH8Jil13 KJIHH111qeCKIIIX, 3H;!LO

CKon11qec1<111x Ill peHTreHOJIOrHlleCK11X ,l\8HHblX. .l\JIH K8JK,l\OrO 60JII>Horo np11-

I'OT8BJ1l1B8JI8C I, 11H;!LHBllJlY8JII,HaH Tonorpa{po-anaTOMl1l!CCK8fl KBpTa 11 pac

cq11ThlB8Jl8CI, KapTa 1130.l\03 ,l\JJH npe;nrronarae.1.1oil nporpa.1.1.1.1u 06ny11eH111H 

no cneu111an1,110 pa3paeioTaHHOH H nponepeHHOli B {paHTOMHhlX 3KCnep11MeH

Tax MeTO;!LllKe / 5 /. 

Hoene. attamrna pa,na Bapll8HTOB cy1.1.1.1apHhlX ,l\03Hhlx none» tta11ny11-

lliHM ,l\Jlfl npoTOHHOH Tepanllll paKa ropTaH11 Ob!JIO npw3Hatto ,l\ByxnoJII>Hoe 

06Jiyl!eHHe c ;nByx CiOKOBhlX ttanpaBJiett11ii no;n Cl1MMeTp11qHIIMll yrnairn 

30-45° K cpe;ntteli JIHHH11 me11, npoxo;nameil qepe3 uettTp ropTaHH. HanpaB

nctt111e ny111<a C KaJK;noro noJIH Hero 3HCPI'llfl no;n611paJIHCI, TaK,llTOOhl 

JC 

cy.1.1.1.1apttaH ;no3a 113nyqett1,1H OT 0601,1x nyqKoB B 06nacT11 onyxon11 co

cTaBJIHJia 1005'~, Tor;na KaK Jll1MqJaTl,lqecKHe Y3Jlhl B,l\OJil> cocy ;!LliCTOrO 

nyq1<a, T.e. 6oKOBhlC yqacTKl1 me11 nonyqan11 Bcero 50-60%, a cnHH

HOli 1.103r - Mettee 1056 (p1,1c. 4.2). 

llp1,1 npe;L(nyqeBoli nO,l\l'OTOBKC YllllTIIB8JIOCI, TO, 'IITO oeinyl!eHHe 

6y;neT BCCTl1Ch B ITOJIOJK8Hl,lll CH,l\H C 3anpo1<1,1HyTOH l'OJIOBOH. B 3Tl,IX 

YCJIOBl,lflX nepe;nttHH noBepxHOCTh meH npHHl,lMaeT CTporo BCpT11KaJihHoe 

noJIO)J(CHHC. ronoBa 60JII,HOI'O IlOKOHTCfl Ha no;nronoBHl1KC' a rro;n6opo;noK 

{pHKCl,lpoBatt peMCHHOH neTneil, yKpenneHHOH Ha BCpxHeli CTOHKC CH;!LCHI,H. 

,l\eT8Jil,l TCXHl1Kl1 B!IBe;neHl1H onyxon11 Ha OCI, npOTOHHoro ny111ta 

CBO,l\l1Jll,ICI, K CJieJlYIDII\CMy: ypoBeHI, ueHTpOB KOlKHb!X noneli onpe;neJIHJICH 

no B!Ipe3Ke lllHTOB11;!LHOrO xpauta, npoeKU11H KOTOpoil COOTBCTCTByeT no-. 

J!OlK8Hl,lfil l,lCTl,lHHhlX I'OJIOCOBhlX CBH30K. 8tteprHH npoTOHHOI'O ny111ta no;n-

611panac1, TaKoli, 11To6u 4QJ.;..a ;noaa c KaJK;noro nona nona;nana Ha nepe~

HIDID llOBepxHOCTI, Il03BOHO'IIH1i!Ka. 3aTeM C IlOUOl!fl,JO peHTI'8HOBCKoro uettT-
/_,.. 

paTopa nepe,l\HHH noBepxHOCTl> Tena Il08BOHKa Ha ypoBHe neHTpOB KO~

HhlX nonea BIIBO;!LHJI8Cl, Ha OCI, p0Tau1,1u, B KOTOpoli ,l\OJilKHbl nepeceKaThCH 

OCH 060HX ny'IIKOB. 

IlpH 06Jiy11eH11H onyxoneil BCCTHOYJIHpHoro OT;nena ropTaHH ueHTP 

IlOJifl CMClllaJICH Ha I CM BBepx OT Bllp83KH m11TOBH;!LHOro xpama, np1,1 onyxo

JIHX llO;!LCBH30qHoli o6naCTH - Ha I CM BH!,13. McnOJib30BaJIHCh npHMO

yroJibH!le KOJIJil1MaTophl, npeHMYII\0CTBeHHO 8 X IO CM. 

li npouecce oonyqettHH, ,l\JIH oueHKH paapa60Tatt11oli MeTo;nHKH npe~

Jiyl!eBoa IlO;!LI'OTOBKH 60Jil>HIIX ·C rJiy6oKO pacnoJIOlKCHHlxMH naTOJior1,1qe

CKHMH 011araMH, usy11amw1, pea1tu1111 Ha 06nyqeH1,1e Hopuan1,tt1xx .11 onyxo

neBux TKaHea, H8XO;!LflutHXCH Henocpe~CTBeHHO B 30He ;nelicTBl1H npOTOHOB, 

COOTB8TCTBl1e peaKTHBHIIX 113MCH0HHH KOlKll 11 CJIH311CTOH paa.1.1epaM IlOJIH 

06JiylleHl1H 11 WOpMe KOJIJil1M8TOpa, a~eKBaTHOCTI, peaKUHH ITOrJI0~8HHIIM 

~osaw. 
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CocTOHHHe IT8l(H8HTOB Ha ITpOTHlKeHlm 11e1rnHHH 6m10 Y.l\OB1!8TBOpH

TB1!bHUM. Herrocpe,l\CTB8HHUe pe8Kl(l111 HOpM81!bHblX H orryxoneBUX TKatteit 

H8 IIpOTOHHOe 06JJytzeHHe HOCH1IH 06UtzllblH xapaKTep H 6bl1!H 8,ll8KB8THbl 

,ll038M, YK838IIHUM B HII,llHBH].lyanbHblX K1IHHHKO-,l\03HMeTpHll8CKHX K8pTax. 

MeCTHble peaKTHBHble HBneHHH ITOllTH B83].le orpaHHlll1B81!11Cb cyxm, H1111 

HB60JJbllll1M B1!8llCHblM arrH].lepMHTOM. JJytzenue peaKl(mf KOlKH H cmrnHCTOil 

Bcer,l\a ITOHBJJHJiHCb B rrpe,l\enax reoMeTpHtzeCKlfX pp8Hl11( npoTOHHoro 

rrytzKa H 6UJIH 6oJJbWe Bblp8lK8Hbl B l(BHTpe IT01!H 0611yqeHHH (0611aCTb 

JJOK8JJH38l(Hl1 orryxo1111 ), llTO CBl1,l\eTe11bCTBOB81IO O xoporue.i-1 TOllHOCTl1 

l(eHTp81(11li otzara OTHOCHTB1IbHO OCH rrpoTOHHoro rryllKa, ee BocrrpOH3BO

,llHMOCTl1 H Ha,l\elKHOCTH WHKC8l(HH 601!bHOro BO BpeMH o6nyqeHHH. 
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IlOAI'OTOBKA'K OEJJYqEHWJO 3JJOKAqECTBEHHUX OIT!XOJJEJl 

mIUlEHOM HA MEAWUMHCKOM ITPOTOHHOM mqKE JJHil Ov!Hl1 

E.B.AcTpaxan 

IlpH 11ylleBOM nelleHHH onyxoneil C IIOMO!l(b~ H8H6011ee OCBO~HHfiX 

K1!HHHKOH raMMa- n Topuoanoro Ha.nylleHHH oTHoweHHe ".lloaa B orryxo11H/ 

.l(oaa Ha KOJKe" noqTH BCer].la MeHblile e,llHHHl(bl H 61iCTpo. yMBHblll8BTCH 

C yBe1111tzeHHeM r.ny6l1Hfi 3a11eramrn. OITYX01IH. B IlpOTl1BOil01!0lKHdCTb 3TOMY, 

atta11113 KpHBOH Eparra, xapaKTepHblH ,l\1IH Me,llHl(HHCKoro npOTOHHoro rryq

KB JJHIT mlfill, y6elll:,lla8T B TOM, llTO ecmt IIHK Eparra COBM81]t8R C orry

X01IbD, TO tzeM rny6Ee ORB pacrro1IOlK8H8, "TeM Bbllll8 anaqen11e OTHOlll8HHH 

].103 B OIIYX01IH H Ha KOlK8 H T8M 3aM8TH88 Ilp0HMy~eCTBij npOTOHHOU Te

parrHH. 0,l!HSKO paapa6oTK8 COOTBeTCTBYD~HX M8TOAHK o6nyqeHHH H8T81!

KHB88TCH Ha CYIJl8CTB,eHHbl8 T8XHHll8CKHe Tpy ,l\HOC TH. 

IlpH o6JiyqeHHH .onyxoneU rroBepxHocTnux 110Kamrnal(H'1 na nyTH 

rrytzKa JieJKaT TOJILKO' O,llHOpO,l!Hble TK8HH H ,ll1IH pacqeTa A08Horo no11H 

,llOCTaToqHo yqecTL ~HmD KpHBH3HY 'noBepxHOCTH o6iexTa. flpH o6nytzeHHH 

rJiy6oKo pacno110EeHHblX orryxoneU, no nyTH K naTonorHtzecKoMy oqary 

npoTOHfi A01IlKHbl nepeceqD 11CJI08Hfi'1 rrHpor" H3 paa1111qawx no IT1!0THOCTH 

H KOHWHrypa~HH TK8He'1. ~8HTOMHble H3MepeHHH nOK8381IH, llTO ~03HOe 

pacrrpe,l\eJieHae, coaAaBaeMoe npoToHHblM nyqKou B reTeporeHHQM o6iexTe, 

MOllHO orrpeA81IHTD C T~llHOCTbD +20% /I/, ecnH H3B8CTHfi TOPMD8Hbl8 

CIIOC06HOCTH TK8Heil(H1IH PIX 5KBHB81!8HTHfie TOJI~PIHbl) H pacno1IOlK8HHe 

HeO,llHOpOJJ.HOCTeil. Ho YCT8HOBHTD 3TPI rrapaMeTp!:i ,l!JlH peam,noro ZHBoro 

o6ieKTa MOlKHO T01IDK0 C H8KOTOpblM rrpH61!HZ8HHeM. OWP16KH B rrpe,lleJIBX 

5-10% o6uqHo ,llOITYCK8DT KaK rrpH CHHTHH KOHTYPOB Te11a, TaK_H npH 

pacwH~poBKe ASHHfiX nonepeqa1,1x TOMorpauM, onpe.neJieHHH cpeJUiei Top

M03Hoil cnoco6HOCTH TKBHH H np. C ytzeToM oco6eHHOCTeU MeTO,llHKH pac

lleTa A03HOro no11H o6~8H omH6Ka COCTBBHT 20-25%. 3To aaaqHT, qTo 
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,llJlfl OITJ'XOJHI, pacnoJIOlKCHHOi.1 Ha rny61rne I0-15 CM, Ollll'l6Ka B onpe,ne

JICHl'll1 cyM1,;apuoi-i 3KBHB8JI8ll'l'HOH TOJI1!ll1Hb! TKa11eU, JielKUllll1X Ha nyTl'l 

ny1ma, MOl.'\CT .noc'l.•11q1, 2-4 r/cu~. 

qaCTl'lqHaR npoBepKa cyMuapHblX ow1160K, KOTopwe MoryT BCTpCTl'!Th

CR np11 pacqeTe A<)auoro rror.R, 61i1J1a rrpone.l(eua Ha Tpynuou uaTepr,mne. 

llpH orrpe.l(eJieHl1H cyM1AapHoi-i 3KBIIB8JJCHTHOil TOJIIJIIIHb! TKane~i men Ha ypoB-

118 l'OJIOCOBOi-i u:,eJrn I rrpHHHTaR B HHCTlllTyTe MeTO,llHKa pacqeTa ,ll8JI8 cpc,n-

1110!0 own6Ky .;tU, :.i r/cMG rrp11 M8KCHM8JJl,HOM OTKJIOHeHl1lll OT HCTl11lllOI'O 3H8-

qcmrn Ha l r/c1/-. 3To no,1.1'l.'nep1x,naeT nepBOHaqan1,a1iie · npe,llrronoJKemrn o 

pa3Mepe BO;JMOlKHOll om116Klll, T8K KaJ( nonepeqm,ie pa:JMCpbl rpy,naoii K:reTKVI 

H ;:;-4 paaa 6on1>rue pa3MepoB weVI u 11orpe111HocT1>, 6ea c0Maeam1, 6y,neT 

H8K811Jll!B8TbCH. KpOMC Toro, B 3Kcnep111.1e11Te He yqTellb! Tpy,ll.HOCTVI Bb!-

110JIHCHHH cpe3a Ha JKVIBOM 06'heKTe. 

~1TaH, rrpu 06nyqe111rn npoToHaMH c VIcnom,3ona1rneM nuKa Iiparra 

B H8CTOHI11ee BpeMH e111e HeJJ1>3R ITOJJHOCTblO ,llOBepVITl>CR pacl.leTy ,ll03ll0l'O 

rronR no cpeay. 11a rJJy601rn aa1iera10mux onyxoJieki MOJKHo o6nyqaTJ, TOJih

KO T8KVI8 1 ,llJIR KOTOpb!X y ](8CTCH o6ecnel.lVIT1, Ha](eJKHb!il KOHTpOJih 11pHMb!

Ml1 H3MepeHVIRMl'I ,ll03bl BIIYTPH caMoro 06'.beKTa 06Jiy1.1enun. 

J.4Jlfl pa3pa60T1rn MeTo,nnKn npoTonHoii Tepamrn rny 0oRo aaJiera10mnx 

onyxoneii H8l'IOOJiee 110;llXOl!Hllll'IM 00'.bCKTOM Mb! coqJIVI paR cpCAHCH TpCTVI 

fllllU(eBo,na. Peaym,TaThl Jl(ll.leHl'!R onyXOJICH 3TOi-1 JIOK8Jll'l381.tl'IVI C IIOMOllll>IO 

o6bll.lllblX lllCTOl.llll'IKOB pa.nnauu.i OCT8BJJHIOT JKeJI8Th ny1.1111ero, qTo BO 1.rno

roM CBR38HO C OQJ]l,lliQll JIYI.ICBOLi uarpy3KOH Ha HOpMan I,Hb[C TK811H. JJo 

Jll1TCpaTy pllh!M ,ll8HHIJM. nocne JIYI.ICBOU TepannH TOJll>KO 5-255'~ CiOJJl>llblX 

li\l'll:IYT 6onee 3 JICT. B OT7.laJICHllhlC cpoK11 nocne oCinyqeunR y MHOI'VIX 

(ion.b!il.ilX pa3BVIB8hJTCfl o6wVIp11Lr8 CKJJCpOTl11.1CCKVIC VI3M81!8HVIH B TKBHH 

J!Crrrnx, CCp,ll,llcl. VI T.n. 

CpeJJ,Hflfl 'l'pt:Th nVIUlCBO/l!l JICliU!T noqTVI TOI.Ill() B llCHTpe rpy ,llllOH 

J{JJCTKU 11 llpCVIMYiJteCTBa llpOTOIIIIOH Tcpamrn no cpaBUCHl'IIO C Tp87.ll11.tl'IOII-

]JJ 

HliMH HCToqHHK8MH HOHH3Hpy~~eil pa,nVIaUHVI ,llOJilKHbl rrpoHBVITbCR ,llOCTa- • 

To1.1110 pen1,e~110. 3a cqeT 6onee Bhlro.nHoro A03ttoro pacrrpe,neJICHVIH npn

ue11eaVIe rrpOTOHOB MOXeT cymecTB8HHO CHH3VIT1> BepoHTHOCTI, l1 BhlpalKeH

HOCT!, OCJIO!CHeHHH co CTOpOHli HOpM8JII,HblX TKatteil. K TOMY ~e B 60J1I,

Wl'lHCTBe Kypa6HJII,HliX CJI,YqaeB 11pOXOl.l11MOCTI, IIVID18B07.l8 B Toil VIJIH HHOil 

CTerreHH coxpaHH8TCH,· I.ITC no3BOJIR8T 110,ll,BeCTVI 7-laTqVIK K ueHTpy onyxmrn. 

MeTO,ll,11Ka IIpOTOHHOH TeparrHVI onyxonei-i 11VIll(eBo,na paapa6aTblB8JI8CI, 

Ha OCHOBe 8H8JIVI38 pacnpe7.leneHHR ,ll03 OT 0,ll,VIHl'll.lHblX ITOJICH o6nyqenVIH 

(pHC. 5. I), KOTOpblil 11pl1B8JI Ii CJie7.lYIO!llVIl.l BhlBO,llaM. MacCHBHble KOCTH 

rro3BOHoqHHKa pe3KO HCKaxa10T wopMy ,no3Horo rronR (pVIc. 5.Ir). ~3-3a 

npH1.1y,nJIHBoi-i wop.Mhl rro3BoHKOB rroHBJIHJOTCR a11a1.111TeJibHUe rreperra,nu .noa 

_B rrpe.nenax OIIYXOJIH. ~x TQqHyJO JIOK8Jll1381.tl1IO Tpy.l(HO YCT8HOBHT1, l1 KOM

rreHCHpOB8TI,. Ilo3TOMY C HarrpBBJICHHH I50-2I0° o6JiyqaTI, nHD18BOA He

~CJl8TCJl.bHO. (OTCl.leT yrna HarrpaBneHVIR o6nyqeHHfl H,ll8T OT rpy,llVIHU 

IlpOTl1B qacoBoi-i CTpenKVI). 0CT8JII,Hhle H811p8BJieHVIH rrpVIMepno paBHOUeHHhl. 

HaH60J1ee Bhll'O,llHUM11,IIO-B11,llVIMOMY, HBJIRIOTCR rrapaBepTe6paJI.bHhle 110JIR, 

HO B OTJIVII.IVIe OT cyrrepBOJII,THOH TCp811VIVI o_rryxonei,i IIH~CBO,ll,a, ,llJIH KOTO

poi-i 06uq11u yrJlhl ±30° OTHOCHTeJI.bHO carVITT8JI.bHOH IIJIOCKOCTVI, rrpVI rrpo

TOHHOH TepaIIVIH QC!, IIYI.IK8 AOnXHa COCT8BJIHTh co cpeAVIHHOH ITJIOCKOCTI,10 

Tena yroJI He Mettee 45°. 

Ha pHC. 5.2 npHBCA8HO OXl'l,ll,Beuoe CYMMapHoe ,ll03HOe pacnpe.neJie

HHe .nnR HeCKOJlbKHX BapH8HTOB IlpOTOHHOLi TepaIIVIH orryxoJieil cpeAHeii 

TpeTVI IIH~CBO,na. Ilona pacrroJioxeHU Ha O,llHOM YPOBHe VI pacl.leT rrpoBe

,ll,eH l!JIR oceBoi-i ropVI30HT8JII,HOH IIJIOCKOCTVI rryl.lKOB. Xopo1110 BHAHO, qTO 

ecnH BepmVIHa 11HKa Epsrra JIOK8JIVI30B8H8 B 1.teHTpe IIHD!CBo,na, rrpn yBeJIH

l.leHHH q0cna IIOJleil pacnpeACJICHVIe ,ll,03 B OKPYXHOCTVI OIIYXOJIH npaKTVI

qecKH He MCHReTCH. 

B HTore, l!JIR rrepBhlX 60JII,HUX OhlJia 11pVIHRT8 MeTOAHKa TpexrrOJll,HQ

ro o6Jiyl.leHHR onyxoJiei-i cpe;nHeil Tp8TH IIVIut8BOA8, Tax KBK OHa TCXHH-

35 



0 t 2 l ~ 5 '" 

00 

~ 1111 Ill A ··--·-----+--__., 

00 

u.eHmp 

PHC. 5. l. Pacnpe;lleJieHHe }lO3 OT 8]lUHHllHblX I10J1e» 
B ropH30HT8JlbHOH oceBo» IlJIOCKOCTH ny11Ka 

}lJIH pa3JIHllHblX HanpaBJieHHH. KOJIJIHMBTOP 

5 x IO CM, nu~ Epsrra COBMe~eH c KOH

TY poM rrnuteBo]la. 

a) .n:1rn o0• 
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qec1rn HaHOOJJee rrpocTa H ]J,88T B03MOlKHOCTI, IIOJJYlIHTI, ]J,03HOe IIOJJe, 

6JJHJKOe K OilTHM8JII,HOMy. OqeHKU COIIYTCTbYEllleii JJYt.I8BOii Harpy3KH Ha 

HOpMaJJbllhle TK8HH 110 M8TO]J.y lCpllTHl!eCKHX Tol!e!C /Z/ IIOKa3aJJa, l!TO 

cyMMapHaH JIOPJI01118HHaH ]J,oaa B o6JJacTH JJerKoro, cep]],qa H cmurnoro 

M03ra 6y"JJ.eT cymecTBCHHO HHlKe TOJJepaHTIIOCTH 3THX TKaHeiL 

llpH MHOPOIIQJII,HOM HJIH poTaQHOHHOM o6Jiyt.IeHHH c nepeICpecTOM 

oceBhlX IlYl!KOB B 0"11.HOH TOlIIW M8KCHMYM cyM1,,tapHoro "J1.03HOPO IIOJ!fl HMeCT 

qiopMy QHJ!litt,1lpa, . OCI, lCOToporo MOlKHO COBMCCTHTI, C IIH!J18BO]J,OM. O:nttaKO 

caM 11Hlll8BO;z( J!Cll(fl!T B MllrKHX TK8HHX B6JIH3fll IT03BOHOl!Hfl!Ka, B TO.I'! llJIH 

HHOM CTCil8HH CJI8]].y8T H3rH6aM IIOCJie,1\Hero H, B l!aCTHOCTfll, CMe111aeTCll 

rrp0 H3MeHeHHH ocaHICH. B peayn1,TaTe Ha lPOBtte BepxHero HJIH HHlKHero 

ICpaeB 30Hhl o6nytieHHH m1111eBO"JJ. MO)J(OT OKaaaTI,Cll BHe MaKCHMyMa ]J,031:l. 

IlpH HCIIOJII,30BaHll!l1 nyqKa rrpOTOHOB one~ eT YllHTl:lBaTh TaKlKe H 

BJIHHHHe, KOTopoe OKa3UBaeT Ha ITOJIOlK8HHe MaKCHMyMa TOpM03HaH cno

co6HOCTI, JI8lK81!1HX Ha nyTH rryqKa TKaHeii. Ilpe"/1.ITOJIOlKHM, lITO OCI, nm11e

B0,1la JielKHT B BepTHKBJil>HO.li·oceBol1 IlJIOCKOCTld nyqKa, a 3Heprl1H qacTHQ 

no,n.o6paHa TaK, qTo Ha ypoBl,Ie 0011 ITYllKB ITHK Eparra COBMC1!18H C ITH!lle

BO]J,OM. Ho Ha ]].pyrl1X ypOBHHX WOpMa rpy"JJ.HOH KJICTKH, paCITOJIOlK8Hl1C 

opraHOB H TOpM03HaH crroco6HOCTI, TlCBHCH MoryT 61:lTl, APYPHMH. Pacno

JIOl!C8HHC IIHK8 HOHH38QHH OTHOCHT8Jil>HO ITH!J18B0"/1.8 H3M8HHTCH, B03MOJKCH 

11 li8]J,OJI8T 11 HJIH "nepeneT 11
• CJI8"/1.0B8TCJI1,HO, rrpH 06JJY1iCHHH npoTOH8MH 

rny601CO aaneraIDlllldX oqaroB H8JII,3H rrpaBHJil>HO JIOKBJIH30BBTI, MBKCHMYM, 

He HMeH TpexMepHoro OITHCaHHH ]J,03HOPO ITOJIH. Ilocne]J,Hee MOlKHO TTOJJY

lIHTl>, IlOJil>3YHCI, OOhllIHhlMH ]J,ByMepHl:lMH ]J,03Hl:lMH pacnpe]],eJI8HHHMH ]],Jill 

cepHH ropH30HT8JII,Hl:lX cetieHHil rpy,1lHo.li KJICTKH. 

MeTO]J,HlC8 IlOCTpOCHHll COOTB8TCTBYID~HX T9norpawo-BH8TOMHlI8CKl1X 

KBpT, CTporo opH8HTl1pOBBHHhlX B TpexMepHo« CHCTeMe Koop]J,HHaT, pa3-

pa6aTUBBJiac1, H8MH COBM8CTHO C C.A.EaJII,TCpOM. Ilpe]J,BapHT8Jil>HBH paa

MCT!Ca Tena OOJ!l>HOPO 38KJIIDlIBCTCH B CJIC~ID!J18M. Ilo]J, lCOHTpOJI8M peHT-
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reHOBCKOPO 8KpaHn 60JJhllOPO ycaEHBBET TDK, t.IT06hl uaMet.Ienuwii nnH ofi

nyqemlfl OT]J,8Jl Irn111eBoi'.l,B 3BHHJI CTporo BCpTIIK8Jibl!OC IIOJIOlK81111C, Py1rn 

OOJ!b[IOI'O IJO]J,Hf!Thl ,t corny Tb! B JIOKTHX, a JIB]J,Ol!H ITJIOTIIO CQ8I1JI8Hbl !IBJ!I,

qaMH H IIOKOHTCH 118 T8M8HH. 3aTe~ B ]J,BYX B3Dl1MHO rrepneH]J,HKYJIRpHhlX 

npoeKUHHX HB KOlKe TYJIOBl-11110 yKp8fIJilllOT Jll-l!IeilHbl8 peHTP8HOlCOHTpaCTHbl8 

perrephl, KOTopue cooTBeTcTBY iOT npoeICq,rn nn111eBci,na Ha nepe.n.111010 n aan

HEIO (no OTHOU1811l-lE K peHTreHOBCKOMy SKpauy) IJOBepxHoC Tn rpy ]J,HOH 

CT8HKII. Ha KOlKe TY JIOBll!IJl8 OTM8t.I810T T8!C)!(8 npoeKu,I10 ropH3011T8JI.bHOti 

IIJIOCKOCTI-I, COOTB8TCTBYE1I1eti qeHTpy o6nyqaeMoti qacTI-! rr1-1111eno~a. 

ITonepet.IHhle TOMorpaMMbl TYJIOBU1118 H TOIIOrpa~o-aHBTOMl-lqccKl-!e Kap

Thi ]J,8JI8ET ]],Jill H8Met.Ie!IHOH ll8HTpailbHOi1 ropl-130HT8JibllOH IIJIOCKOCTn 1-1 

;z(JI.fl HeCKOJibKHX napa_JIJl8JII,1!1:lX eti IIJIOCKOCTeii, JI8lK81llllX Bblll!e 1-1 HHlKe C 

lll8POM B ~ CM. B3811MH8fl Opl-18HTlfpOBKB OT]J,8JII,!IblX cpe30B npoBo]J,HTCH 110 

KOOp]J,1-!H8T!IhlM JIUHIIHM, COC]J,UHfl!OlllUM ToqKn cet.IeHl-!ll peHTPCHOICOHTpacT

llblX penepoB C ITJIOCKOCTI,IO KaJIC,l(OPO cpe:Ja, 

AttBJil-l3 cy MM8.pl!b!X ]J,OSHblX pacnpe,l\8JleHIIii, paccql-lTBHHhlX ]J,JIH paa

Jlllqllh!X ropH30HT8JibHblX· CJI08B rpy]].noli ICJl8TKH 118 YPOilHC cpenneil TpeTn 

11Hlll8BOAB (pnc, s. 4, )', HOKa3blBBeT, qTo Jiyt.IeBoe JI8lICHHe onyxoJieH cpe;n

ueH TpeTn milllCBO]J,0 rryqKaM,I llpOTOHOB MOlKCT llpOBO,l\ll!ThCH 6ea ItaKllx-· 

Jil-l6o ,I\OIIOJIHHT8JibllblX 1PnrypHb!X IIOl'JIOTIITCJICii, KOM!leHCl-lpy10111:1x KpHBl13HY 

nonepxHOCTH H reTeporOHHOCTb TKaneA rpy]J,Hoti KJICTKn. Ho ]],JI~ STOrO . . 
H806XO]J,HMO pau,IOHGJII,HQ Bhl6p8Th IIallp8BJICHHC o6Jiyt.ICHHfl, HG llpl1MCHf!Tb 

IIOJ!fl c ]J,Jll-lJIO i1 OCH CBLJUJe IO CM, H ]J,JIH Ka~t,l\Oro HanpBBJICHHfl o6Jiyqe

HHH ]J,OOHTbCH COBMClllBIHIH BepmHHbl Ill-IKB lipsrra C QBHTpoM III-III!CBO]J,D na 

ypOBIIC 0011 rryt.IKa. Ilp1-1 ,HCOOXO,';_IIMOCTH o6Jiyt.IaTh lll11118BO]J, Ha· 60.:IblllBM 

llpOTHJK8HHH, IIOJifl CJIC,ll.y~T C'l!blKOB8TI,, pacnoJiaraf! I-IX B ]J,B8 3T8lK8. 

IIpaBIIJII,HOCTh IIOJ!OlKeHliH HHK8 Epsrra MOlKHO KOHTpomtpoBaTb ]J,8Tl!ll

KOM ]J,03llMBTpa, BBe]J,Cl![lh!M B npoCBBT n1-1111eBo;na B TOlIKY nepcceqe111-1n 

OCH poTUQHU CT811]J,8 H OCbE rryt.IKa • .i\Jifl STO~i UCJHI OhlJI ,ICIIOJ!h30BD!l 
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BHyTpV!DOJIOCTHoii ;L(aTqVJK c qyBCTBllTCJJ.bHhlM o6~eMOM OKOJJO 0,1 cM
3• 

,IJ.aTquK 38Kmoqeii B rn6KVJi1 pC3HHOBlli1 KaTeTep C Bt!elllHVIM ;L(HaMeTpOM b MM. 

J.lo BpCMH DOHCKa HYlKHOii TOqKVJ KpVJBOi1 Eparra ;L(aTqVJK ;1(O3HMCTpa DO;L(

KJJiOqaKJT K caMonncuy' qTo J(CJiaeT rrpoue;L(y PY ITOVICKa ttarJiflJ(HOil t1 ITOBhl

lilaeT ee ToquocT.b, IloJI iiKeHt1e nt1Ka Eparra BHYTPVJ TCJia 6oJII,ttoro pery

Jinpy !OT npn IIOMOi!lll J(llCT8HUllOHIIO yrrpaBJI!IeMOro rrorJIOTllTCJifl rrepeMeHHOli 

TOJIU(V!Hhl' flOMeU(eHHOro nepeJ( 60JI1,HhlM. 

B HTore npoue;L(ypa oc5nyqeHllfl 6oJII,HhlX 3JIOK8tlCCTBCHHUMH orryxo

JlfWli cpeJ(HCH TpCTll DH!lleBoJ(a Ha MCJ(llUHHCKOM rrpoTOHHOM rryqKe JIHII 

OViHl'l CBOJ(t1TCfl K CJICJ(y IOlllllM onepaUHflM, no 14eTKaM Ha KOlKC C ITOMOl!l.blll 

CBCTOBoro UCHTpaTopa 6OJJ.bHOro ~HKCHpylOT B KpCCJIC poTannonttoro CTCH

J(a TaK,qTo6u OC.b ITO;l\J!ClK8l!le£i o6JiytleHHIO qaCTH ITH!lleBoJ(a COBMeCTHJiaC.b 

C OC.blO pOT8UHH CTCHJ(a, a ropH3OHT8JI.bHafl DJIOCKOCT.b, rrpoXOJ(HU(aH qepe3 

neHTp OITYXOJIH, COBIT8Jl8 C ropH30HT8JI.bHOH OCCBOH ITJIOCKOCT.blO rrytlK8, 

flpaBHJI.bHOCT.b UCHTp8UHH KOHTpOJIHPYIOT C ITOMO!ll.blO 80II"a (60JI.bHOMY J(8IOT 

c5apHH). B rrpocBeT ITH!IICBOJ(a BBOJ(HT J(8TtlHK J(O3HMCTp8 TaK,tlT06hl qyB

CTBHTCJI.bH8H tl8CT.b J(aTqHK8 COBITaJia C ToqKoH rrepeceqeHVJH OCH rryqKa 

C OC.blO Bp8U(CHHH CTCH;l\8, KpecJio ITOBOpaqVJB8IOT Ha 38J(8HHUH J(Jlfl oc5ey

qeHHfl yroJI H B 3TOM ITOJIOXeHHH saKperrJIHIOT, 

IIpeJ(ITOJiaraeMylO cyMM8pHy IO 3KBHB8JICHTHY IO TOJI!IIHHY TK8H ell, JIC)l(.8-

l!IHX Ha H3c5paHHOM HanpaBJICHHH oc5JJyqeHHfl BJ(OJJ.b OCH nyqxa, onpeJ(e

Jlfl!OT ITO TOITOrp8WO-8H8TOMVJqecKOH ~apTe. ~CXOJ(fl H3 KpHBOH Eparra, 

CHHTOH B rouoreHHOM W8HTOMe HerrocpeJ(CTBCHHO nepeJ( ceaHCOM OOJJyqe

HHfl, onpeJ(eJIHIOT TOJll!IHHY norJIOTHTCJifl, KOTOphlLi HYlKHO HMCT.b nepeJ( 

ClOJJ.bHhlM AJ!fl Toro, qTo6u BeplllHHa J(O3Horo MaKCHMyMa COBIT8Jl8 C UCHTpOM 

Ill'll!ICBOJ(8 • .YMCH.blllalOT 3TY BCJIV.qVJHY H8 2-4 cu2 VI BUCT8BJJfllOT DOl'JIOTVJ

TCJI.b nepeMeHHOH TOJll!IHHhl B COOTBCTCTBYIO!IICC ITOJIOXCHHe. BKJJ!Oq8IOT ny

qoK npoTOHOB VJ, ynpaBJiflfl norJIOTHTCJICM, BhlBO;l\flT BCpWHHY ITHK8 Eparra 

B 3OHY pacnoJIOltreHHfl ;l\8TqVJK8 J(O3HMCTpa. flpH 3TOM pyKOBO;l\CTBYIOTCfl 
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no1rnaatt11nM11 ;z\1J.Tq111rn, HoTopirn Henpe pLIBHo pePI1eTp,IpyJOT ne po caIrn

n11cl.\a. 

ABTop CiJiaPo,llap»T O • .u.CaBqem,o, 1u.:.A6a2ona, D. L. Eyrapqena, 

A. l'. fooJIOHOHOBa H B. n. PellleTHlllWBa 38 noc Tp omrne C epHll ,l\03HhlX pacnpe

,l\UJIGHlli1, 8HUJJHa K0T0P¥X noc JJY lliHJJ 0CIIOBoU ,l\JIH pa3paooTm1 0llllC8Hl!Ol1 

MGT0,llllRH. 
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