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BbiCTYnnEHHE 
J~ellcTBHTe1Ibsoro •mesa AKali&MHB MeABitHBCKHX sayll CCCP H.H. BnoxsHa 

sa XIX ceccaa Yqeaoro coseTa OHSIH 5 usapsr 1966 roAa 

fl, Ke~HK, C 60nLmHU y~OBHeTBOpeHHeK BCTpeqaDCL cerO~HH 

c 6onLmoR rpynno~ npe~craBHTeneR roqHHX Hayx, qro6H o6cy~HTL 

Hexoropse sonpocs, CBH3aHHHe c npo6neuo~ snoxaqecrseHHHX ony

xonea. MHe XOTenOCL 6H npHBneqL K HHTepecau ve~HUHHH HamHX BH

~aD~HXCR ¢H3HKOB, B qacTHOCTH, cneuHanHCTOB TIO H~epHO~ ¢H3HKe. 

JTO CBH3aHO C TeK, qro pa3BHTHe ve~HUHHH Ha npOTHXeHHH BCe~ 

HCTOpHH mno no TeK ~Oporau, KOTOpHe npOKna~HBanH OCHOBHHe ec

TeCTBeHHHe HayKH - ¢H3HKa, XHKHH, 6HOHOrHH. 

B 6opL6e c HH¢exuHOHHHKH 6one3HHKH ue~HUHHa c~enana yxe 

60nLmHe ycneXH, CKepTHOCTL OT 3THX 3a6oneBaHHR pe3KO yveHLmH

naCL H 3TO BH~BHHyno Ha nepBHR nnaH npo6neuy paxa - or Hero 

rH6HeT B HaCTOH~ee BpeKH HCKnDqHTeHLHO 60n»mOe qHCHO HD~e~. 

Ho ue~HKH ~06HnHcL ycnexos B 6opL6e c HH¢eKUHOHHHMH sa6o

nesaHHHKH He cauH no ce6e. nm~H xorenH H36aBHTLCR or qyus, xo

neps H ~pyrHx 6one3HeR uHoro sexos Hasa~, HO nHmL Ha onpe~eneH

HOK 3Tane pa3BHTHH HayK 6Hn C03~aH MHKpOCKOn, a B ~anLHeRmeM 

pa3BHHaCL HKKyHOXHKHH, TI03BOHHBmaH C03~aTL cpe~CTBa npo¢HnaKTH

KH HH¢eKUHOHHHX 3a6oneBaHHR. 3TO 6Hna 6neCTH~aH B03MOXHOCTL ~nH 

HHKBH~aUHH pH~a THXenHX HH¢eKUH~. 

B npomnou sexe Osno HesosvoxHo craBHTL sa~aqy 60pL6H npo

THB paxa Ha HayqHOR OCHOBe. KaK H npoOneMa BHpyca, OHa OTHOCHT

CH K oqeHL CHOXHHM - CBH3aHHHM C BHyTpeHHHM VHpOM, C HHTHMHOR 
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XH3HbD KReTKH, C BHpyCOM 1 KOTOp~~, cornaCHO BHpyCHO~ TeOpHH pa

Ra, B3aHMO~e~CTByeT C KReTKO~. TORbKO B 20 BeKe C03~anHCb ycno

BHR ~RR pemeHHR npodne~ paxa, H M~ Ha~eeMCR, qTO B 3TOM HaM 

oqeHb nOMOryT cnenHanHCTH TIO R~epHO~ ¢H3HKe. 

ilpex~e qey nepeRTH Henocpe~CTBeHHO K BOnpocy 0 KOHTaKTaX 

C 06~e~HHeHHHM HHCTHTyTOM R~epH~X HCCne~OBaHHR H npe~cTaBHTenR

MH pa3H~X CTpaH, KOTOp~e padOTaDT B HeM, MHe XOTenOCb d~ OXa

paKTepH30BaTb npodneMy OHKonorHH B nenou. 

E~TyeT MHeHHe, qTo o npHqKaax 3noxaqecTBeHH~x onyxone~ 

noxa HHqero He H3BeCTHO. O~HaKo cero~HR B nadopaTOpH~X ycnoBH

nx M~ MOXeM HCKyCCTBeHHO, no HameMy xenaHHD, B~3~BaTb y XHBOT

H~X RDd~e BH~~ 3ROKaqecTBeHH~X onyxone~: KOC THyD capKOMy, paK 

KOxH, ne~K03~, 3noxaqecTBeHHHe onyxonH nerKHX, neqeHH H T.~. 

Bo3MOXHOCTb HCKyccTBeHHO B~3~BaTb 3noxaqecTBeHH~e onyxo

nH onpe~eneHHoro, 3apaHee HaMeqeHHOro THna 03HaqaeT, qTo MHO

roe yxe H3BeCTHO 0 npHqHHax, KOTOp~e CO~eRCTByDT B03HHKHOBeHHD 

OHKOROrHqecKHX 3adoneBaHH~. 3TO pa3nHqH~e XHMHqecKHe areHTH, 

xaHneporeHH~e BemecTBa, B nepByD oqepe~b H3 rpynn~ nonHUHKnH

qecKHX yrneBO~OpO.l(OB, K KOTOp~M OTHOCRTCR npO.l(yKThl HeTIORHOrO 

cropaHHR yrnR, 3arpR3HRDIIIHe aTMOC¢epy rOpO.l(OB. CD~a OTHOCRTCR 

TaKXe pa~HaUHOHHble H3nyqeHHR. Yxe ~aBHO H3yqeg paK KOXH Y peHT

reHOnOrOB. rronyqanH pa3nHqa~e BH.IIhl onyxGne~ nyTeM npHueaeHHR 

peHTreHOBCKHx nyqe~, nyTeM odHqaoro odnyqeaHR. A cnycTR HeCKOnb

KO ,l(eCRTKOB neT, KOr~a B HayKy BOmnH pa~HOaKTHBHble H30T0TI~, OHH 

,l(anH dOnbmHe B03MOXHOCTH ,l(nR nonyqeHHR pa3nHqH~X THTIOB onyxo

nen. HedOnbWaR ~03a CTpOHUHR - 90, HanpHMep, BBe~eHHaR Kp~ce, 

npHBO~HT K pa3BHTHD capKO~ O~Hon H3 KpynHHX TpydqaT~X KOCTe~. 
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Hapn~y c xaHneporeHH~MH areHTaMH H3BeCTHH ~ecRTKa ~Ba BH

pycoB, KOTOpHe Bhi3~BaDT onyxOnH y XHBOTHhiX. EcnH ,l(O He,l(aBHero 

BpeMeHH cqHTanocb, qTo MH eme oqeHb ~aneKH OT TOro, qTodhl no~o~

TH K H3yqeHHD BHpyCHOn npHpO.l(hl qenOBeqecKOrO paxa, TO HeCKORbKO 

n~cne,l(HHX neT BHeCnH oqeHb MHOrO HOB OrO B 3TY npodneMy. EhlnH 

nonyqeH~ HeKOTOpue HO.Bble ~aHHble, KOTOpble, MHe Kal!teTCR, RBnRDTCR 

npHHUHnHanbHO BaxHbiMH. HanpHMep , ycTaHOBneHo, qTo "KBapTHpaHThl", 

KOTOpble XHBYT B OpraHH3Me 3.l(OpOBhiX nD~e~ H KOTOpHX MOl!\HO 06Ha

pyxHTb y KaX~OrO H3 HaC B nHmeBO.l(e, B rnOTKe,- a~eHOBHpyc~ 17-18 

THTIOB Bbi3HBaDT y XOMRKa paK nerKHX. 

ECTb nH ~0Ka3aTenbCTBa TOro, qTO 3TH BHpyCbl npH Onpe,l(eneH

HbiX ycnOBHRX He MOryT CO,l(e~CTBOBaTb pa3BHTHD paRa H B TOM Opr a

HH3Me, r,l(e OHH OdhlqHo cymeCTBYDT? 

nnHTenbHOe BpeMR CqHTanH, qTO BHpyc, Bbi3HBaDmH~ onyxOnb 

M~me~,onaceH TOnbKO ~nn MHmeR, a BHpyc, Bb13biBaDmHR onyxonb y Kyp, 

onaceH TOnbKO ~nR Kyp. B He~aBHee BpeMR COBeTCKHe BHpyconorH 

nOKa3anH, qTO BHpyc Payca, OTKphiTHR donee 50 neT TOMy Ha3a,l( H 

Bhl3biBaDmHR capKOMy y nTHU, MOXeT Bb13HBaTb onyxOnb y Kpb1C 1 y KpO

RHKOB. He~aBHO MH nonyqHnH cepHD TaKHX capKOM y ode3bRH B Cyxy

MH. Ha qenOBeKe, KOHeqHO, TaKHe OnHThl HeB03MO%Hbl, HO B KYRbType 

TKaHeR BHpyc Payca Bb13HBaeT TpaHC¢0pMaUHD qenOBeqecKHX KneTOK. 

He HCKRDqeHO, qTO 3TOT BHpyc nTHqbeR capKOMH MOXeT 0Ka3aTbCR 

onaCHbiM He TORbKO ~RR Ode3bRH~, HO H ~RR qenoBeKa. 

3TH ~aHHble roBOpRT 0 TOM, qTO BHpycbl, XHBYIIIHe B qenOBe

qecKOM OpraHH3Me, MOryT dbiTb OnyxonepO~HbiMH y l!\HBOTHbiX, H BHpy

Cbl, Bbl3b1BaDmHe onyXORH y l!\HBOTHbiX, BH~HMO, MOryT dbiTb OTiaCHbll.H! 

H .l(RR qeJIOBeKa. 
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B Hameu HHCTHTyTe Ha ZHBOTHHX JCTaHOBBeHH npHHUHTIKaRLH~e 

B03MOZHOCTK npKBHBOK npOTHB H3BeCTH~X onyxonepO~H~X BHpyCOB. 

B He~asaee Bpeua Ha XOMRKaX H xp~cax d~nH nocrasneH~ on~T~ no 

np~HXaXTKKe 3ROKaqeCTB8HH~X onyxoneR, CBR3aHHHX C BHpyC OM 

PB-40. 3ror szpyc, nonyqeHH~R H3 opraHH3Ma oOe3LHH~, B~3~Baer 

y donDmoro nponeara He3apazeHH~x xp~c HBH xovaqxos capxouy. 

ECHH XOMRqxau HXH Kp~CaM, 3apazeHH~ BHpyCOM B nepB~R ~eHo XH3-

HH, uecaua qepe3 qerupe npOH3BeCTH npHBHBKy 3Toro ze BHpyca, TO 

norou onyxonH y HHX He HadxD~aerca. 

Ha cero~aRmHHR ~eH» , xor~a peq» H~eT o np~Hxaxrzxe 3RO

xaqecrseaaux onyxoxeR y qenosexa, 3TH cneuK¢HqecxHe npoTHBOpa

xosue rrpHBHBKH ITOKa e~e He YOryT CUTL rrpHMeHeHs, ITOCKORLKy BK

PYCU-B030y~RT6XH paxa y qexosexa TQqHo He BURBReHu. Peqo K~eT 

ceRqac 0 3~HTe OT pa3XHqHoro po~a BH8IDHHX ¢aKTOpOB - OT ¢aKTO

pOB OKpyzaD~eR Cpe~, OT 3arpR3HeHHOCTH aTYOc¢epu ITOXHUHKRH

qec!HMK yrneBO~OpO~aMK, 0 KOTOpUX H rOBOpHR, OTHOCHTeXoHO 3a~H

TU OT B03YOZHUX npHueceR K TIH~e H T.~. 

3TO B8XHUI ITYTD, HO BU npe~CTaBRReTe cede, OT KaKOrO OQH

XHH pa3XHQHUX spe~aux ¢axropos Ha~o 3a~Hmar» qexosexa! EcxH ou 

TIO~TBep~HXHCD OKOHqaTeRLHO BHpyCOROrHqeCKHe HCCRe~OBaHHH, MH 

uornz Ou Oonee onpe~eneaHo HauenHTLCH aa ocHosaoe BHpycaoe 3Be

Ho, qroou npe~OTBpaTHTL pa3BHTHe y qenosexa onyxoneR. 

qpe3BuqaRHO HHTepeCHO H3yqeHHe paxa B 3TIH~8UHOROrHqecKOM 

acnexre: BUHBXeHHe pa3BHTHH rex HXH ~pyrHx onyxoxeR y RD~ett pa3-

Hux CTpaH B CBH3H C pa3HUMH yCXOBHHMH XH3HH, oOuqaRMH, npHBsq

KaMH H T.~. TaKOrO po~a 3TIH~8MHOROrHqecKHe HCCXe~OBaHHH, KOTO

pue CeRqac rrpOBO~HTCH B mHpOKHX MacmraOax, IT0Ka3HBaDT pa3HHqy 
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B pa3BHTHK onyxoneR B pa3HHX CTpaHaX. Ha 3ana~e, B qaCTHOCTH 

s AHrRHH H CiliA, npHMepHo B 20 pa3 sspocno qHcno 3aOonesaHKtt 

paxov nerxoro y vyzqHH. ITpH 3TOM HMeDTCH ~osonoHO yOe~HTen»Hse 

CTaTHCTHqeCKHe pa00TH, KOTOpue TIOKa3UBaDT, qTQ orpOMHyD pORo 

3~ec» Hrpaer xypeHHe. CTaTHCTHqecxze ~aHHue AHrRKH rosopRT o 

TOM, qTO qeROBeK, KOTOpUtt BHKypHBaeT 20 nanHpOC B ~8Ho, B 50 

pa3 qa~e 3a0oneBaeT paKOM nerKOrOo 

Cettqac B CiliA pax nerxoro y MYXqHH, pe3KO supocmHH 3a 

nocneAHee speva, 3aHHMaeT nepsoe MecTo, a y xeH~HH nepsoe 

MeC TO npHHa~nexHT paxy MonoqHoH xene3u. Pax MonoqHoR xene3~, 

TIO-BH~HMOMy, CBR3aH C QOXoiDHM qHCXOM aOOpTOB H OTKa30M MHOfHX 

XeHmHH OT KOpMX8HHR ~eTeR rpy~LD. 

B ~pyrHX CTpaHaX HM8DTCR HHHe CTaTHCTHqeCKHe TI0Ka3aTeXH. 

CxaxeM, y Hac nepsoe MeCTO 3aHHMaeT pax xenyAKa y MyxqHH H xeH

mHH. Ha BTOpOM M8CT8 y X8H~HH CTOHT paK MaTKH, OH y HaC BCTpe

qaeTCR 3HaqHrenbHO qame, qeM pax MonoqHoR xene3u. EcnH cpaBHHTb 

KOXHqecTBO paRa MOXQqHOH X8X83H y HaC H B AMepHKe, TO y HaC ero 

B 3 pa3a veHbme, a 3aOonesaevocTb paxoM xeny~xa y Hac 3HaqHTenb

uo sume. 

B UeHTpan»HOR A¢pHKe orpoMHoe xonHqecTBO 3adoneBaHHH paxoM 

neqeHH. 3TO CBH3HBaDT C napa3HTapHUMH 3a0oneBaHHRMH H C OOXblliHM 

HeAOCTaTKOM XHBOTHHX Oenxos B nHme. A B CesepHoR A¢pzxe, r~e 

pacnonoxeHs apaocxHe CTpaHu, Oonbmoe xonHqecTBO paxa Moqesoro 

ny3upa. B HH~HH - pax rrHmeso~a H rnoTKH H T.A. 

B CiliA nocne~Hee speMR HMeeTCR craTHCTHqecKH AOKa3yeMoe 

CHHX8HH8 3aOOX8BaeMOCTH paKOM X8XYAKa• 3TO QqeHo HHTepeCHHH 

¢aKT, HO OH He CBH3aH C OTKpHTH8M cneqHaXbHHX M8TO~OB npo¢HnaKTHKH, 
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B caxy xaxxx-To ycnoBzR xonHqecrso 3adoneBaBzl paxow zeny~

xa H~eT Ha ydunL, a pa3BHBaeTcH sadonesaewocrL paxow nerxoro H 

TOnCTOR KHmKH. 

BepOHTHO, HrpaDT ponL ycnOBHH nHTaHHH nm~eR , pHTKH -

ycTaHOBHBmHeCH Tpa~H~HOHHHe npHBHqXH perynHpHOCTH ITHTaHHH, COd

nD~eHHH TOqHHX HHTepBaBOB. B pH~e CTpaH Ha 3ana~e, HanpHKep, 

ne~HHaH BO~a ~enaeTCH COBepmeHHO OdH3aTeBLHHK aneweHTOK BCHXOR 

e~: 3TO H3daBnHeT qenosexa OT qepecqyp ropgqeR nH~, em paa

daBnHDT xpenKHe anxoronLHHe HanHTKH - Tax weHLme paa~pazaercH 

xeny~oqHaH creHxa H T.~. 

Ho sonpocu rrpo~HnaxTHKH paxa no-Hacroa~ewy e~e He woryr 

HrpaTL dOnLmOR ponH, ITOTOKy qTO He pa3padOTaHH MeTO~H CIT90H~H

qecxoR npO~HnaKTHXH, 0 KOTOpHX MH MHOrO ~yYaeM, HO KOTOpHe e~e 

He ~OBe~eHH ~0 BHXO~a HX B npaKTHKy. ilpe~ynpe~HTL B03HHKHOBeHHe 

onyxonH rrpaxTHqecxH y~aeTCH oqeHL pe~xo. IT03TOuy Ha cero~HH 

qpe3BHqaRHO BaZHHYH OCTaDTCH BOITpOCH neqeHHH Tex 00BLHHX, KOTO

pHe yxe 3aOonenH. 

CymeCTBYDmHe Ha npOTHXeHHH MHOrHX neT XHpyprHqeCKHe M6TO

~H He MOryT HaC y~OBneTBOpHTL: OHH HBnHDTCH CTpOrO nOKanLHHMH H, 

qToOu HMeTL 3~eKT, TpeOymT cnHmxou paHHHX awemaTenLCTB. Ho c 

XHpyprHqeCKHMH BMemaTenLCTBaMH qaCTO OITa3~HBaDT H, H6CMOTp8 Ha 

qpe3BuqaRHO 00nLmoe pa3BHTHe XHpyprHH HamHX ~HeR , 3TH M6TO~H 

H3neqHBaDT cpaBHHTenLHO HeOOnLmOM rrpoueHT 00BLHHX. HeCOMHeHHO, 

qTo paxoBue 3adoneBaHHa rrpaKTHqecxH H3neqHMH, H B pa~e cnyqaes 

xHpyprHqecKHMH MeTO~aMH. HeKOTOpHe nD~H XHBYT ~ecaTKH neT rrocne 

onepauHH. Ho npoueHT H3neqeHHa ~na pa3HHX BH~OB orryxonea pa3nH

qeH, H ~na MHOrHX BH~OB onyxoneM OH OqeHL HeBHCOK. 
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HaznyqmHe pe3yBLTaTH ~OCTHraDTCH npH neqeHHH HapyKHO 

pacrronozeHBHX onyxonea. 3ro KOZHHI pax, or xoToporo rrpez~e 

yKHpalH BD~H, a ceAqac, cornaCHO O~HOHaBLHOR CTaTHCTHKe, XHpyp

rHqecKHKH HBH nyqeBHKM ~eTO~aMH BHneqHBaDT 95% OOnLHHX KOXHHM 

paxou. 

B03LMeM ~na CpaBH9HHH pax zeny~xa , KOTOpHR B OCHOBHOM 

neqaT XHpyprHqecKHM MeTO~OM. CTaTHCTHqecKHe padOTH XHpyprOB 

BHOCHT orrpe~eneHHHI OTITHKH3K: H3 qHcna pa~HKaBLHO onepHpyeMHX 

ITHTL neT H dOnLme ZHBYT 30-40 rrpoueHTOB dOBLHHX. 

Bee 3TO xacaeTca rpynrrH OonLHHX, KOTOpHM npoH3BenH pa~H

xanLHOe y~aneHHe zeny~xa. Ho no cTaTHCTHqecEHM ~aHHHM 40 

rrpoueHTOB dOBLHHX paKOK zeny~Ka npHXO~HT K XHpypry B TaKOR 

CT~HH , KOr~a OH onepHpOBaTL HX yxe He MOXeT. IT03T OMY H3 

100 40 Cpa3y BH0paCHBaDTCH H3 CTaTHCTHKH, a OHH, TIO CyTH ~e

na, OOpeqeHH Ha rreqanLHHR HCXO~. ~3 60 OCTaBmHXCH npHMepHO TIO

BOBHHe, KaK BHHCHHeTCH Ha onepaOHOHHOM CTOne, pa~HKaRLHYD ITO

MOmL 0Ka3HBaTL yze IT03~HO; HM ~enaDT nannHaTHBHHe onepaOHH, 

HaKna~HBaDT aHaCTaM03H Mez~y OT~enLHHMH OpraHaMH HnH ~enaDT 

npoOHyD nanapTOMHD, T.e. 3amHBaDT Hey~aneHHYD onyxonL . Cne~o

BaTenLHO, H3 CTa dOnLHHX, 3adoneBmHX paKOM, Ha orrepaUHOHHHM 

CTon rrona~aDT Ha pa~HKaBLHHe onepauHH Bcero 30 qenoBeK. ~3 

3THX 30 qenOBeK, eCBH qepe3 5 neT OCTaeTCH B XHBHX O~Ha TpeTL, 

TO 3TO B oomeu IO nponeHTOB OT qHcna 3aOoneamHx. 

~TaK, H3 dOnLHHX paKOM zeny~Ka BHneqHBaeTCH cero~Ha,. ~aM 

Oor, IO nponeHTOB. Taxoaa OTKpOBeHHaa H qecTHaa CTaTHCTHKa. 

H 3TO KacaeTCH BDOOM CTpaHH, ITOTOMy qTQ ReT TaKOR CTpaHH, r~e 

0Hna dH B 3TOM CMHCne CTaTHCTHKa CKOnLKO-HHdy~L nyqmaa, ecnH 
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K Hel noxxo~Hrc oqeH~ cxpyny! e3HO, orxpoBeHHO H qecrHo. Kor~a 

O~HH XHpypr nOKa3HBaer UH~pH OO~~mHe, a lpyroK - KeHLmHe, 3T0 

He Bcer~a roBopHr o rou, qro r or, y xor o ~yqmHe pe3y~LrarH no 

UH~paK , ~eKcrBHre~~HO !yqme nouoraer Oo~~HHK . 3lec~ oqea~ MHO

roe 3aBHCHr or OTOopa Oox~HHx . EcnH a xoqy, qroOH nponear ~~H

Te!~Horo BHXHBaHHa nocne KOHX onepanHK 0HR 00BLWHK, R Oy~y Oon~

mouy qHcny dORbHHX OTKa3HBaT~ , R Oy~y onepHpOBaT~ TO~~KO rex 

Oon~HHX, y KOTopax uaneH~KHK pax H Huenrca maRCH Ha ~~Hre~~HYD 

ZH3H~ . H y ueHa uozer nonyqHr»ca He 40 nponeHroB, a ~aze 50 

nponeHTOB BH3~0pOB~eHHR cpe~H OOBLHHX, KOTOpHX H onepHpOBaR. 

Ho 3TO 3HaqHr , qro a Ooncmoe qHc!o OonLHHX OTnpaBHn npocro,xax 

r OBOpHTCa , yKHparL, BHOpOCHB HX H3 CTaTHCTHKH H 3THK y~qmHB 

CBOD CTaTHCTHKy. 

TI03TOKy a cqHTaD, qro KaTepHaXH, KOTOpHe nyOBHKYDTCa,He 

orpazan~ HCTHHHOro noxozeHHa ~en, H HHOr~a OHBaer Tax, qro Te, 

y xoro pe3ynLTaTH xazyrca xy~mHKH, B oo~eu nouoranT OonLHHM, 

uozeT OHTL, H nyqme, qeu Te, y xoro pe3y!LTaTH xazyrca coBep

meHHO OnecTa~HKH. TaKOBO nonozeHHe ~en B OTHOWeHHH XHpyprHqe

CKOro KeTo~a. 

Yrt.e Ha npoTazeHHH pa~a xer ero CTpeuarca ~onO!HHTL B03-

~eKcrBHeu !yqeBHX ~KTopoB. OrKpHTHe peHTreHOBHX nyqeK, pa~Ha, 

0Hno Ba.J:HHK 3TanOJl ~na Ke.JUmUH. PeHTreHOBH nyqH OHnH OTKpH

TH B 1895 ro~y, a yze B 1896 HX nHTaBHCb HCnORb30BaTL ~na peHT

reHO-~arHOCTHKH 3a0oneBaHHa KOCTeK. 

CeKqac WHpOKO HCnORL3YDTCa peHTreHOBH nyqH, pa~HR, pa3-

nHqHHe H3oronH. Rooan»TOBHe, raKMa-repaneBTHqecxHe ycTaHOBKH 

npHMeHHDTCa ~na Hapyrt.HOrO OOXyqeHHa H ~na BHyTpHnOBOCTHO~ Te

panHH, ~BR BBe~eHHR pa~HOHOCHHX Hrn, HHTeK H T.~. 
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O~Haxo cy~eCTBYD~He cero~Ha B pacnopart.eHHH ue~HKOB nyqe

BHe ~KTOpH B KaKOK-TO CTeneHH yrt.e HcqepnanH CB OH B03MOXHOCTH. 

Tio3rouy, xpoue oOHqHHX peHTreHO-TepaneBTHqecKHx H raMMa

TepaneBrHqecxHx ycTaHOBOK, ceKqac HaqHHaDT WHpOKO nOBb30BaTLCR 

TaKHKH MO~HHMH HCTOqHHKaMH 3HeprHH, KaK BHHeKHHe yCKOpHTeBH H 

OeTaTpOHH. B CIDA yrt.e Hecxon»KO TaKHX ycxopHreneK paOoraDr cne

UHanLHO ~RR Me~HUHHCKHX neneR, y HaC qHCRO HX noxa oqeHL orpa

~HqeHO o 

BepORTHO, ~OBORLHO ~aneKO e~e TO Bpeua, KOr~a Me~HKH He

nocpe~CTBeHHO y ceOR, B CBOHX yqpez~eHHRX CMOryT npHMeHRTb Ta

KHe MO~HHe HCTOqHHKH HOHH3HpyD~HX H3nyqeHHK, KaKHMH cerO~HR 

pacnonaraDT ~H3HKH . 

nna Me~HUHHH qpe3BHqaRHO HHTepeCHH B03M0'1t.HOCTH HCnORL30-

BaHHS yCKOpHTena npOTOHOB, nH-Me30HOB H T.~. Tioqeyy HaC HHTe

pecyDT 3T0f0 po~a B03MOXHOCTH? neno B TOM, qTQ COBpeMeHHaR ny

qeBaH repanHH HaranKHBaerca Ha oqeHL cep»e3HHe npenaTCTBHR. 

Kor~a MH cTapaeMca nOBHmaT» 3HeprHD, noaHmaTL ~03H oonyqeHHa, 

qTOdH pa3pymHTb onyxoneBHe 3ReMeHTH, MH BCTpeqaeMCR C U6RHM pa

~OM OCROrt.HeHHK Jl6CTHOrO H oOmero nopa~Ka. 3TO H6H30ert.HOe oOny

qeHHe OKpyrt.aDmHX 3~0pOBHX TKaHeR, TRrt.enHe ROKaRLHHe nOBpez~eHHR 

B 30He oOnyqeHHH H no~qac HeH30ert.Haa raxenaa oomaa peaKnHa a BH

~e nyqeBoK Oone3HH. 

CoapeMeHHHe ycTaHOBKH, KOTOpHMH pacnonaraDT Me~HKH,cpaB

HHTennHO Mano npHcnocoOneHH ~na oOnyqeHHR onyxonen, pacnonoxeH

HHX B rnydHHe TKaHeK. 3HeprHR, KOTOpyD OHH H3nyqaDT, B 3HaqH

TeBLHOK creneHH ocnaOeBaer no Mepe yrnyOneHHH B TKaHH. CxaxeM, 

ecnH COBpeMeHHaR KOdannTOBaR ycTaHOBKa ~aeT e~HHHUY 3HeprHH Ha 
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iepxHOCTH TKaHH, ro Ha rnydHHe IO cu or Hee ocrae r ca 0,4, rrpH

OKpyxanmaa TKaHb rrony~aer rro~TH raKoR xe crerre HH odny~eHHe, 

H caMa orryxonb, ro eCTb crpa~aer donbme, ~eu xorenoc1 dH. 

.no dHTb 1 C O~HOR CTOpOH~, He~OCTaTO~HaR 3HeprHR Ha rnydHHe, 

tpyroa cropOHH - ~pe3uepHoe noapex~eHHe aoxpyr, He~ocraro~-

r TOqHOCT1 ¢0KJCHpOBKH y~apa. 

M3BecrHo, o~HaKo, qro ycKOpHrenb rrporoHHHX ~acrH~ Moxer 

'b He norepm, a HaKorrneHHe 3HeprHH: YH YO%eY nony~HTb Ha rro

IXHOCTH I e~HHHUY 3HeprHR, a Ha rnydRHe IO CM - 2,5. ITpH npH

reHHH TIH-Me30HOB MO%eT d~Tb He 2,5, a 7,5. To eCTb YU YOXeM 

!nH~HTb 3HeprHD H yMeHbiDHTb ITOBpex~eHHe TKaHH, TOqHO rropa-

'b ro, ~To HaMe~eHo, He noapex~aa oKpyxanmHe TKaHH. 

HamH CTpeMneHHR CBO~RTCR K TOYy, ~TOd~ BCR~eCKR HCTIOnb30-

'b COBpeMeHHHe ¢H3HqeCKRe B03YOXHOCTH ~nR B03~eRCTBHR Ha ony

IR. PemaT nH 3TH Hccne~oaaHHR npodneuy paxa B nonHOM uacmTa

HnH MH XOTHM CTaBHTb BOITpOC donee orpaHH~eHHO? 

KoHe~HO, ~ He YOXeM paCC~HTHBaTb, ~TO TaKOrO po~a HCCne

:aHHR rrpHBe~yT K nonHOYy pemeHHD BCeX BOITpOCOB OHKOnOrHH. 

:Tb-TaKH peqb H~eT 0 MeCTHOY B03~eRCTBHH Ha onyxoneBHR O~ar, 

• He odmee B03~eRcTa~e Ha aecb opraHH3M, He B03~eacraHe H3dH

·enLHO Ha YeTaCTa3H, KOTOpHe MOryT pa3BHBaTbCR. Ho YOmHHR 

~ ITO YeCTHOMy O~ary IT03BOnHT B 3Ha~RTenbHOR CTeneHH yny~WHTb 

:ynbTaTH neqeHHR TeX nOKanbHHX orryxoneR, C KOTOpHMH YH crrpaB

•MCR cerO~HR e~e oqeHb nnoxo. 3TO YOXeT dHTb Ba%HO ~nR neqe-

paKa nerxHx Ha rex cra~Hax, xor~a e~e Her ueracra30B ( eeR

Y Hac ecrb e~HHCTBeHHaa B03YO%HOCTb - y~anHTb nerKoe ~enH

[, a 3TO cnoxHaa, Taxenaa onepa~Ha). ITpH rnydoxo pacrronoxeH-
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HHX OTiyxOHBX TipHKeHeHHe 3THX KeTO~OB KBKB~KpyeT ITOCAeonepagHOH

Hym cKeprxocrL. Be~b raxaa onepanHa, xax y~aneHHe nerxoro, ~a

er BHCOXym CKepTHOCTL, XOTOpaa COCTaBnReT I0-20 H donee npo~eH

TOB. 3Haqzr dOAbHHe, KOTOpHK Cy.E~eHO norHdHyTL nocne onepaUHH, 

He norHdHyr, y HHX Oy~er nepcnexrRBa ne~eHHR onyxoneaoro o~ara. 

H eCXH yKeHLIDHTL TIOBpex~eHHR OKpy.EaD~X TKaHeR npH dOALIDOK B03-

~eiCTBHH aa oqar, ro 3TO yxe aacrosmaa nepcneKTRBa. 

R coxaneHHD, nyqeBHe B03~eRCTBHR npH rnydOKHX onyxonsx 

He npHBO~BT K C03~aHHD HKYyHRTeTa K 3TOR onyxonH. ECAH y~aCT

CB paccocarL onyxonL B 3KcnepHMeHre, xHBOTHOe qacro ~enaerca 

HYUyHHHK K 3T0Ky BH~Y onyxonH 3a cqer ee paccaCHBaHHR. TIDdOe 

nyqeaoe B03~eRcTBHe He npHBO~Hr•x HMMJHHTery, H rHOenb onyxonH 

He npenarcrayeT pa3BHTHD ee ueracra30B B Oy~ymeu. Ho, reM He 

KeHee, 3~eKTHBHOe B03~eRCTBHe Ha MeCTHHR oqar - 3TO cepLe3HaR 

nepcnexTHBa. 

B rrocne~HHe ro~u ae~yrca mHpoxHe Hccne~oaaHHa, KacammHe

ca nexapcraeHHHX wero~oa neqeHHR 3noxaqecTBeHHHX orryxoneR. Jqe

HHe CTpeKBTCR, qTOdH XRMHKO-¢apMaUeBTHqecKRe nperrapaTH rydHTenL

HO BHHBHH Ha onyxoneBym KAeTKY H He BHHRHH Ha 3~0pOBYD TKaHb. 

3ra npodneua aaqana pa3padaTHBaTLCR ner ~Ba~~aTL rouy Ha3a~. 

3a 3TO BpeKB C03~aHO ~OBOHbHO dOHbiDOe qHcno XHYHKO-TepaneBTH

qecKHX areHTOB. EOALIDHHCTBO H3 HHX 0HH3KO K HnpHTY - ero a30-

THCTHe aHanorH. B nocne~Hee BpeMB CTaHH pa3BHBaTLCR HOBHe HaiT

paBneHHR B XHYHOTepaiTHH paKa, B ~aCTHOCTH, TaK Ha3HBaeYOe aH

THYeTadOHHTHOe HanpaBneHHe. H~eR ero COCTOHT B TOM, qro H3H

CKHBaDTCR XHUH~eCKHe BemeCTBa, oqeHb 0HH3KHe TIO CBOeR ITpHpO~e 

K ecTeCTBeHHHM MeTadOHHTaM, HO RBARDmHeCR HX aHTarOHHCTaMH. 
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TaKHMH aHTarOHHCTaMH RBnRDTCR ITHpHH~, a RTHITHpHHH, ¢ OnHeBaR KH

cnoTa, TaRo~ rrpenapaT, KaK 5-¢TopypauMn M ~p . ITpenapaT MeTa

TpeKcaT, O~HH H3 aHTarOHMCTOB ¢onHeBon KHCnOTH, 0Ka3HBaeT OIT

pe~e neHHOe BnMRHMe Ha TaKMe onyxonH, KaK paK xeny~xa. Ho STO 

BnMRHMe rroqTM Bcer~a BpeMeHHoe: y~aeTcs OCTaHOBHTL orryxoneBun 

poeT, HHOr~a ~axe paccocaTL orryxon1 Ha KaKoa-To rrepHo~, HO no

TOM D03HMKaeT peUM~MB . 

Mccne~oBaHHH rrocne~HHX neT rroxasuBaDT, qTo rrpHMeHeHHe He

KOTOp~x aHTHMeTadOnHTOB B coqeTaHHH C nyqeB~ ¢aKTOpaMH C03~a

eT B03MOXHOCTL ropa3~0 dOnLmero BnMRHMR Ha OITyXOnL. KOMdHHHpO

BaHHOe rrpHMeHeHMe 5-¢TopypauHna CO CpaBHHTenLHO HedOnLlliHMH ~0-

SaMH peHTreHOTepanHH npM paKe nerKHX ITpMBO~MT y HeKOTOpUX dOnL

HHX K pac cac~BaHHD onyxoneBHX ysnoB MHOr~a Ha ~OBOnLHO ~nMTenL

HHe CpOKM . 

MY XOpOlliO ITOHHMaeM, qTO MO~HYe nyqeBHe ¢aKTOpH HBnHDTCH 

cpe~CTBOM MeCTHoro Bos~eacTBMH . Ero Ha~o ~orronHHTL nexapCTBaMM, 

KOTOpHe MOryT BnMRTL Ha onyxoneBHe KneTKH , pacceHHHYe TIO Opra

HH3My MeTaCTaSH, a TaKXe Cpe~CTBaMH HMMyHOnOrHqecKHMH . 3TH 

cpe~CTBa ~OnXH~ He TOnbKO OXpaHHTb KneTKH Herrocpe~CTBeHHO , HO 

M CO~enCTBOBaTL TIOBYllieHHD Sa~HTHHX B03MOXHOCTen opraHMSMa npo

THB onyxone ~ . 

C paSBHTHeM HOBYX neKapCTBeHHYX Cpe~CTB, BKnDqag rOpMO

HaRbHHe npenapaTH M aHTHdHOTHKH, Ha~ KOTOp~MH ce nqac padOTaDT 

MCcne~OBaTeRM, OTqeTRHBO HaMeTMnHCb rrepcrreKTHBH dOpLdH rrpOTHB 

paRa . Ec nH He CKOnbKO ~e CHTKOB neT TOMy Hasa~ Ka3anOCb, qTQ OH

KOn Or l1 tie CKaH rrpoe5neMa He HMeeT rrepcrreKTHBY C5HTb pemeHHO~ B KO 

p0TKl1W CpO K, TO Ce Hqac CHTyaUHH 3HaqHTenbHO H3MeHHRaCL. Bee CBe

~eHMH, KO TOpb!MH Mhf pacrr onaraeM B OHIWnOrHH, rron yqeHY B XX CTO-
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neTHH, XOTH TUCSqeneTHHKH nDlH nOrH6anH OT paxa H laKe Ha KY

KHHX B erHneTCKHX TIHpaKHlaX qeTBepTOrO TUCSqeneTHH ~0 H.S. 

KOZHO HaRTH cne~ 3HOxaqeCTBeHHUX onyxonel. llpHKepHO 50 neT 

npomno nocne OTKPHTHS nepBoro npHpoi uoro BHpyca Payca, 30 ner 

npomno c rex nop, xaK 6una HsyqeHa XHKHS xaHneporeHHux areHTOB. 

QqeHL He60HLmOI CpOK HaC OTlenseT OT OTKpHTHS HOHH3HpyD~HX H3-

nyqeHHI palHH, BCero lBalUaTL neT TOKy Ha3al 6UHH C03~aHH XHMH

KO-TepaneBTHqecKHe areHTH. H Ha BCeK STOK nyTH ~opory OHKOHO

raK npOKHalYBaHH ¢H3HKH, XHKHKH, 6HOHOrH. 3neKTpOHHHI KHKpO

CKOIT laX qpe3BHqaiHO KHOrO BHpyCOHOfHH H TeK CaKHK - OHKOHO

rHH. Bcnel sa pasBHTHev snexrpoHHOI KHKpocxonHH, 6HOXHMHH 

pa3BHBaDTCS reHeTHKa H nHTOreHeTHKa. ECTL BCe OCHOBaHHS nona

raTL, qTO,KOZeT 6HTL,He60HLmHe CpOKH OT~enSDT HaC OT OKOHqaTenL

HYX ycneXOB B 60p16e npOTHB paKa. M pa60TaTL 3~eCb HJZHO BO MHO

rHX HanpaBHeHHSX. H ~aneK OT UYCHH, qTQ O~HO pa~HOnorHqeCKOe 

HanpaBneHHe B COCTOSHHH pemHTL STy npodnevy. BHpyconorH, HKMy

HOHOrH, nHTOHOrH, reHeTHKH, XHYHOTepaneBTH BHeCyT dOnLmOI 

BKnal B ee pa3pa60TKy. HapHlY C STHK MY OqeHL MHOroro OXH~aeM 

OT ~aHLHelmero pa3BHTHS HlepHOI ¢H3HKH H HCTIOHL30BaHHS ee ~0-

CTHZeHHI B 06HaCTH Ke~HUHHH, B qaCTHOCTH, OHKOHOrHH. 

MelHnHHCKaR TeXHHKa OTCTaeT Ha HeCKOHLKO ~eCSTKOB neT OT 

Toro, qeK cerOlHH pacnonaraDT ¢H3HKH. Mos nenL - nocTaBHTL 
BOnpoc 0 COBKeCTHHX HCCHe~OBaHHSX Me~HKOB H ¢H3HKOB. MY C dOHL-

lliHK zenaHHeM XOTHM BKHDqHTLCS B STy padOTy H OXH~aeM TaKOrO Xe 

~pyxeCKOrO CTpeuneHHS CO CTOpOHY ¢H3HKOB. 3TOT HHCTHTyT, SBRH

HCL Mex~ynapO~HHM, 06~e~HHSeT yqeHYX pH~a CTpaH. MY dYnH dhl 

oqeHL palH yqacTHD rrpelCTaBHTenel pa3HHX CTpaH B HHTepecyD~HX 

HaC HCcnelOBaHHSX B OdHaCTH ¢l13l1Kl1 C rrpHBneqeHHeM MelHKOB STHX 
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CTpaH K COBMeCTHOR pa60Te. Tor~a OHa MOrna 6H nonyqHTb ~eRCTBH

TeRbHO HJXHHR pasuax, HYXHYD rny6HHY H mHpOTy. PesynbTaTH ee 

6YlYT HCnORb30BaHH B 60pb6e npOTHB paxa, CKepTHOCTb OT KOTOporo 

CTOHT cero~HR Ha BTopou wecTe nocne cep~eqHo-cocy~HCTHX sa6one

BaHHR. Pa6oTa 3Ta nomna 6H Ha nonbsy nD~HK. 

H COBepmeHHO C03HaTenbHO He CTpeMHXCR yrny6RRTbCR B BOn

pOOH pa~HonorHH no pR~y npHqHH. Bo-nepBHX, R BHCTynan nepe~ 

cneuHaRHCTaMHr KOTOpHe 3HaDT BO MHOrO pa3 60Rbme, qeu R, OTHOCH

TenbHO pa3nHqHOrO po~a nyqeBHX MeTO~OB, KOTOpHe KOryT npHMeHRTb

CR B Me~HUHHe. 

BO-BTOpHX, R nonaraD, ¢H3HKH nO~CKaXyT, qTO MOXHO 6HRO 

6H HCnOXb30BaTb e~e B 3TOR 06RaCTH. MN oqeHb 3aHHTepeCOBaHH B 

COBeTaX cneuHanHCTOB, qT06H COBMeCTHO C03~aTb nnaH HCCRe~OBa

HHR, KOTOpHR HaM cero~HR pHcyeTCR eme B oqeHb npH6RHXeHHOR H 

cxeMaTHqecxoR ¢opue. 
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BbiCTYnnEH11E 
npocpeccopa A. 11. PyJlepMaHa WI XlX CBCCHH Y'leHoro COBBT8 011.HJ.1 

5 BHB8pH 1966 ro)la 

CoBpeueHHHl aTan paaBH~HH xyqeBo~ TepanHH H pa~Ho6HonorHH 

xapaKTepH3yeTCR npHCTSRDBHM BBHM8HH8M Ue~HKOB H 6HOROrOB K 

onpe~eneHH~M B~coKoaHepreTHqecKHU R~epH~u qacTHuau. H Huem 

B BH~y THZen~e 38pHE8HHHe qacTHUH - npOTOB~, ~e«TpOH~ H 

o( -qacTHU~. 

He cnyqa~Ho TO o6cTOHTenbCTBO, qTo B ClliA - B qHKaro, B 

KanH~PHHH, B EepKnH HnH B lliBeUHH - B Yncana ce~qac Be~eTCH 

yCHH8HH8R pa3pa60TK8 npo6ne~ HCITORD30B8HHH THEeHHX qaCTHU B 

OHKOHOrHH H B Me~HUHHe B006~e. He cnyqa~HO H TO, qTQ B 

AHrnHH, B ~TSRHH, B ~pr, BO ~pSHUHH 8KTHBHO npHCTynHHH K H3yqeJ 

3TO~ npo6ne~ H He cerO~HH - 38BTp8 M~ 6y~eu CBH~eTeHRMH ITORBHI 

HHH HOB~X ny6nHK8UH~ H H3 3THX CTpaH. 

B qeu ze ~eno? ITo~Ta~cb OTBeTHTD Ha 3TOT Bonpoc. Cpaay 

ze, O~H8KO, OrOBOp~Cb, qTQ He 6y~ K8 C8TDCR CeHqac p8~H06HORO~I 

qeCKHX acneKTOB npo6neM~, CBR38HH~X C 38~aqe~ OCBOeHHR KOCUH

qecKOrO npOCTp8HCTB8, XOTH p~ ¢YH~8MeHT8HDHHX ¢aKTOB, nonyqeHJ 

pa~H06HOROrHe~ B 3TOM HanpaBH8HHH, npHMO K8C88TCR H nyqeBO~ 

TepanHH. 

~TaR, OCT8HOBRIDCD H8 HeKOTOpHX acneKT8X nyqeBoro neqeBHR 

3ROKaqecTB8HH~X onyxoneH. 
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Co BpeueHu coaHaTenLHoro npMMeHeHHR nyqeBo~ TepanHH, 

npewe~me~ Ha CMeHy SMITHpHqeCKOMy HCITOH L30B8HHD X-nyqe~ H nyqeR 

pa~HR, Ha~eZ~H Ha ITOB~WeHHe S~eKTHBHOCTH neqeHHR 3HOKaqeCTB eH

HHX onyxoneR CBR3HB 8DTCR, ITpH ~pyrHX 6naronpHRTHUX YCHOBHRX, C 

BenHqHHO~ ~oau, nornomeHHo~ onyxonLD ,H rrpocTpaac TB eaauu pacnpe~e~ 

He HH eU H3nyqeHHR B OKpyza~~HX TK8HRX, BO BCeM Tene 60HLHoro. 

B o6~eU rrnaHe peqL H~eT 0 CTpeMReHHH K ~e«CTBHTeHLHO HOKaHLHOyY 

- ea6HpaTenLHouy o6nyqeHem orryxonu, K rronyqeHHD ue cTHoro 

~eCTPJKTHBHOrO S~eKTa. 

OTB OCHOBHSR aa~aqa B ~HCTaH~HOHHOR nyqeBO~ TepaiTHH 

r ny60KO pacnonozeHHHX onyxone«, ITOCKOHLKY HUeHHO OHH rrpe~CTSB

HHDT OC06ue Tpy~HOCTH ~HR nyqeBoro B03~e~CTBHH, pewanaOb Ha 

npe~u~y~X STaiTaX pa3BHTHH nyqeBO~ TepaiTHH HCITOHb30B8HHeU 

Bee 6onee &eCTKOrO H3HyqeHHH. 0Ha OTHMYHHpOBana rrepexo~ OT 

peHTreHOBCKOrO H3HyqeHHH K rauua-HanyqeHHD, a 3aTeU K TOpU03HOMy 

H3nyqeHHD BHCOKHX SHeprH~ H 6UOTpHU SHeKTpOHBU. 

~HaeqeoKHe ooo6eHHOOTH paorrpe~eneHHH norno~eaaoro 6onee 

zecTKoro eanyqeHHn B TKaHRX onpe~enRDT HecouHeHaym ~enecoo6paa

HOCTL ero HCITOHL30BaHHH B HyqeBO~ TepaiTHH 3HOKaqeCTBeHHUX 

onyxone«. CpaBHHTenLHo c ~HaeqeoRHUH oco6eHHOCTRMH, npecy~HMH 

RH80CHqecKO« peHTreHOTepa nHH, OHH Wo PYYHHpyDTC R cne~D~U 

o6paaou: 

I) nepeaeceHHe ~oaaoro uaKceuyua c rroBepxaoc TH B rn y6L 

TK8HIII , 

2) HIIIBeHHpOB8HHe HOHH3 8~HH B TK8 HRX paanlllqH~X ITHOTHOOTH Ill 

y~enLHoro Beca, 
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3) !ueHLmeHee 6oKoBoro H ooo6eHHO o6paTHoro pacceRBHH. 

Ha~o cKaaan, q'fo nepBu~ H BTopolt ~aKTOpbl ~ocTaToqao xopomo 

UpORBHR~TOR yze HaqHHaR 0 3HeprHR, OOOTBeTCTBJD~HX rauua -

HanyqeHHm co60 111 ~axe Cs 137 • Eonee peaKo OHH BHpazeau rrpH 

TOpM03HOM H3nyqeHHIII BbiCOKIIIX SHeprlll~. 0~HaKO a~eCL Ha p~y 0 3TIIIU 

pa3BHBBeTOH Ill HOBU~ - OTplll~aTenLHbl~ S~~eKT: ITOBbiWBeTCR ~oa a 

H3nyqeHIIIR 38 oqarou, Ill B qac THOCTIII - B TKBHRX B o6naCTH BbiXO~B 

nyqKa 1113 Tena. 

CorrocTaaneHHe ooo6eH HOCTe~ pacnpe~eneHHR paaneqHux eanyqeaH ~ 

B TKBHRX IJ0!(838HO, qTo KOH~eHTpa~HR rrornomeHBOit 3HeprHH .S rny6H He 

HaH6onee BHpazeHa ITpH o6nyqeHHH TRZ6HHMH 38pRZeHHU MH qacTH~aUH. 

qaCTIII~aM BbiCOKHX 3HeprH~ ITpHC Y~H MHOr He, XOpOWO BaM 1113 BeCTHble 

H ITpHBH eKaT enLHHe ~HR nyqeBOR TepaiTHIII OC06eHHOOTH : y HHX npaKTH

qecKIII BeT 60KOBOrO Ill o6paTHOrO pacceHBaHHR; HM npH OYD! onpe~eneH

HH« npo6er B TKaHRX , K KO~y rrpo6era B T8K Ha3HB8eMOM ITHKe 

Epsrra ~oaa HanyqeHHH peaKo HapacTaeT, aaTeu KpyTo na~a eT ~o HynR. 

~MeBHO STill OBO«CTBa 38pRZeHHbiX qacTH~ IT03BOHRDT COOpe~OTOqHTL 

~oay HanyqeHHR, aeo6xo~HMYD ~nH paapyweHHR anOJ{aqecTBeHHo« onyxon111, 

~eROTBHTenLHO B OTporo onpe~eneHHOU o6~eue 111 Ha nm6oR rny6HHe 111 

~e~CTBHTeHLHO He ITOBpez~aH OKPYX8DD!HX TRaBeR . 

Eme 6onee npHBne KaTenLHbl ~nR nyqeBo~ Tepan111111 oTplll~aTenLHO 

38pRXeHHble ilH-MHHyC-Me30HH H3-38 H3BeCTHUX OC06eHHOCTe« HX 

B3BHMO~e~CTBHR C o6nyqaeuo« TK8HLD. AnH HIIIX xapaKTepHU eme 6onee 

OOTpbl~ ~03HU« MaKCHMyU, qey ~HR rrpOTOBOB, nyqmee OOOTHOmeHHe Ha 

BXO~e Ill B ITHKe Epsrra, 3HaqHTeHLHOe ITOBbiWeHH e OTHOCHTeHDHO~ 

6HonorHqecKOg S~eKTHBHOCTH Ill HHBenBpOB8HH9 KBCHOpO~HOrO S~eKTa 

B 30He OCT8HOBKH qacTH~. 
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ITpa onpe~eneHH~x ycnoBHHX acnonDaoBaHMH ITa-uaHyc-ueaoHoB 
' 

~088 B o6naCTH nHK8 Epsrra no Cp8BH8HHm C ~030~ ITO TpeKy MOE6T 

HY8Th C8MHKp8TH06 npeB~meHHe. 

3aueTau, o~HaKo, qTo ~nH nonyqeaaH rryqKa ITa-uaayc-ueaoHoB 

H806XO~HMO~ ~HH nyqeBO~ TepanHH HHT8HCHBHOCTH Tpe6yeTCH npa6nH-

3HT8HhHO T~Cffq8Kp8TH06 yBenaqeHHe HHTeHCHBHOCTH npOTOHH~X 

nyqKoB no cpaBHeHHD c Teu, qTo ~amT nyqruae coBpeueHH~e 

yc KopaTena npoToHoB. TaKHY o6paaou, npaKTaqecKoe acnonhaoBaHHe 

ITH-MHHyC-M830HOB OKa3~B88TCH ITOK8 H8B03MOEH~M. B TO Ee Bp8MH 

as rpynnH nepeqHcneHH~x 3 apHEeHH~x qacTHU Haa6onee peanbHO 

Ce~qac npaKTHqecKOe npH M8H8HH8 npOTOHOB B~COKHX 3HeprH~, T8M 

6onee qTo rryqKa npoTOHOB Heo6xo~auo« ~nH nyqeBo« Tepanaa 

HHT8BCHBHOCTH MOEHO nonyqHTb yxe cero~BH H8 MBOrHX ycKOpHT8HffX. 

0~B8KO npOTOHH~e nyqKH, nonyqaeMHe H8 3THX YCKOpHT8HHX , He MOryT 

6~Th Henocpe~CTB8HHO HCnOHb30B8H~ ~HH Me~HUHHCKHX HCCH8~0B8HH«. 

0Ha ~on~H~ y~oBneTBOPHTh cneuaanhH~u Tpe6oBaHHHM, onpe~enHmmau 

aaepram, HHTeHCHBHOCTh nyqKa, ero nonepeqHoe ceqeHHe, cTeneHh 

o~Hopo~HOCTH a ~pyrae napaMeTp~. rroaTouy coa~aHHe TepaneBTHqecKHX 

nyqKOB H8 ~e~CTBYDmHX ycKOpHT8RHX npe~CT8BHH8T C060~ cepb83H]D 

~H3HKO-T8XHHqecKyD 38~aqy. 

Kpoue Toro, Tpe6yeTCH paapa6oTKa a KOHCTpyapoBaHHe annapa

Typ~ ~na cneuaanhH~x npeuaaaoHH~ aaMepeHH~ ~03H~X none~. 

HaKoHeu, ~onxH~ 6~Tb B~pa6oTaH~ ycTpo«cTBa H cnoco6~ ~H3HKo-Tex

HHqecKo« ITO~rOTOBKH H ITpOB8~8BHH 06nyqeHHHo 

IT03BOHbT8 OrpaHHqHThCH CK838HH~M B OTHOW8HHH ~H3HI{0-T8XHH

qec KHX BOITpOCOB H Kp8TKO 3a~epE8Tb Bame BHHM8HH8 Ha H8KOTOp~X 

yxe H3B8CTH~X H B8EH~ ~HH nyqeBo« TepanHH ~8KT8X, CBH38HH~X 

c 6aonoraqecKHM ~e«cTBHeu. 
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SKcnepaueHTSYH Ha 6aonoraqecKHX o6~eKTax To6aac B 1952 ro~, 

a 38T8Y H MHOrHe ~pyrae ITOK838HH ITOHH06 OTCYTCTBHe ~OKYY8HTHpyeUHX 

H3Y8H8HH~ BH6 reoueTpaqeCKHX rpaHHU pa6oqero nyqKa npOTOHOB H 

H8HHqHe B KOHU6 nyTH 3THX qaCTHU - B 06H8CTH H8H60Rbme« HOHH38UHH 

M8KCHY8HhH~ ~eCTpyKTHBHHX H3M8H6HH«. 

B 3TOM C~cne qpe3B~qa«Ho HHTepeCH~ 3KCnepHM8HT8HbHH8 

~aHH~e, rrpHBe~eHH~e B pa6oTe aToro aBTopa. Onac~BaeTcH MHKpocKo

naqecKoe COCTOHHH8 60Rhme6epUOBO~ KOCTH Kp~C~ qepe3 26 ~He« 

ITOCH6 o6nyqeHHH B~COKOSHepreTHqecKHMH THE8H~MH 38pHX8HH~MH 

qacTHU8UH ~0 ~03~ I 850 pa~. B 30H6 o6nyqeHHH KH8TKH ITOHHOCTbD 

acqeanH, OTCYTCTBOB8H8 npO~yKUHH HOB~ KH8TOqH~X ITOITYRHUH«, 
I 

HM8H8Ch 38M6TH8H ~8K8HbUHH8UHH H ~p. ~ereaepaTHBH~e H3M8H8HHH. 

Ha pacnane KOCTH nopaxeHH~~ H a~opoB~~ yqacTOK paa~enHna pesKaH 

rpaHHUS, C TOqHOCTDD BOCITpOH3BO~HmaH KOHTYP pa6oqero nyqKa. 

0K838HOCb B03MOEH~U C03~8B8Tb B rny6HH8 Tena oqarH ~eCTpyK

UHH pasnHqHo~ ~pM~, COOTB8TCTB6HHO oqeftb y3KOyY H B~COKOyY 

ana pacTHHYTOMY H nnocKouy ITHKY Eparra. TaK, Hanpauep, Manac 

B 195? ro~y, o6nyqafi noKanbH~e yqacTKH Kop~ ronoBHoro uoara KomeK 

ITpOTOH8MH H HCITOHb3YH ITHK Eparra, nonyqan oqarH noBpex~eHHH B 

BH~e ITH8CTHB TOHmHHO« Bcero B. 100 MHKpOH. llpli! 3TOM HHT8KTHNMH 

OK83~B8HHCh K8K TpH KH8TOqH~X CHOH, ne~amae B~We ITOBpex~eHHH, 

XOTH qepea HHX npomnH npoTOH~, TaR H no~nexamae KneToqu~e cnoa, 

HOK8HH30B8HH~e IT03a~E ~03HOrO M8KCHMyM8. 

l1a ~aHH~X, KOTOp~e ony6m1KOB8HH To 0HaC B 1952 ro~y, JiapCCOH B 

1961 ro~, JionnHHHOT B 1963 ro~y, Kapnccoa B 1964 ro~y, cne~yeT, 

qTo nonyqeHIIIe ~pyrax o6~euoB ~ecTpyKUHH CBH38HO c xapaKTepou 

~oaHoro MaKCHMyMa H qTo "paaMa3!lB8Hae" naKa Eparra ~ocTHraeTcH 

MH OrHMH KOM6HH8UHHMH ~H3HKO-T8XHHqecKOX ycHOBH« ~OpMHpOB8HHH 
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pa6oqero rryqKa TREen~ qacTHU e acnonD3oBaaaeu cneuean»HHX 

JCTpO~CTB. 

3Kcnepauea~an»H~MH eccne~oBaHHHMH YKB38HH~X SBTopoB, a 

T8IGie A.r .KoHOITHHHHHKOB8 H ~pyrHX ITOK838HO, qTO 6parrOBCKH~ 

HOHH38UHOHH~« ITHK B~rO~HO npHMeHHT» ~RH o6nyqeHHH He TOH»KO no 

coo6paxeHHHM 6naronpHHTHoro pacnpe~eneHHH ~os~. IToB~WeHBBe 

HHHe~H~e nOTepH SHeprHH B 30H6 nHKS npHBO~HT K ~OITOHHHT6H»H~M 

npeewy~eCTBau 6eonoreqecKoro xapaKTepa. KaK HSBeCTHo, THxen~e 

38pHX6H~e qaCTHUH B~COKOH 3HeprH« B nepB~e qaCTH nyTH HKeDT 

RHH6~H~e ITOTepH SHeprHH, Cp8BHH~6 C ]il8 ~Rfl peHTreHOBCKOrO 

HSnyqeHHH 180-250 KSB. ilpeuepHO O~HH8KOB8H OTHOCHTeH»HSH 
I 

6eonoreqecKSH 3~6KTHBHOCT» STHX H3~~qeHHH B nepBo« qacTH ITJTH 

npOTOHOB ITOK838H8 MHOrHMH HCCH6~0B8T6RHMH: ~.r.rpHrOpLeB C 

coaBT., 1964 r.;e.IT.HpuoaeHKO e ~p., I964 r.; A.r.KoaonnHH

HHKOB H ~p., 1964 r. H pH~OM sapy6eEH~X SBTOpOB: ToOeac , 

I958 r.; EoHeT-Mape - I964 r.; CepBaHT, 1964 r. H ~p. 

OKasanocL, qTo B o6nacTH neKa Eparra, r~e AilS npoTOHOB 

B03p8CT86T 9 HX 6HOROreqeCK8H S~eKTHBHOCT» JB6HHqHB86TCH 

B H6CKOHLKO pa3 (~OHLKMep, 1959r,HapccoH H KHRbMaH, 1950 r. H ~p. ). 

3aueTHM, qTo BeneqHH8 OnTHM8RLH~ p830B~ H CJMM8pHNX ~03, 

a TaKxe PHTM o6nyqeHHH npe~cTaBneH~ B eccne~OBBHHHX paaneqHHx 

aBTopoB c 6onLmeu paa6pocou H Tpe6y~T yToqaeHHH. Kpoue Toro, B 

nnaHe rrpa~TeqecKoro npeueHeHHH THEen~x qacTHU B nyqeBoU Teparree 

H606XO~HMO ~OITORHHTeRLHO HCCR6~0B8T» cne~y~~He BOITpOc~: 

I. YToqHHTL aaaqeHHe OE3 ~nH paaneqH~X TH~en~x qacTHU H 

paaH~X saepre~. 
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2. Paapa6oTaT» ueTo~ o6~eMHoH 6eonoraqecKo« ~oaeueTpHH. 

3. Onpe~enHT» onTH¥an»aoe pacnpe~eneaee ~os~ . 

4. ~SyqHTL MeXSHH3M pereHepaTOpH~ nponecCOB, npHC~HX 

pa3HHqfi~M CHHTOnHqecKHU B8pH8HT8U. 

llepexo~H K o6cyx~eaem KneaaqecKoro npeueaeHHH TR~en~ 

a~epa~ qacTHU, aeo6xo~HMO npe~e Bcero yKaaaT», qTo B pesyn»

Ta!e TeopeTaqecKoro H aKcnepaueHTan»Horo eayqeaHH TREen~ ~epH~x 

qaCTBU cqopuepOBSROC» npe~CT8BR6HH6 0 ~BJX M6TO~HqecKHX BOSKOK

HOCTHX o6nyqeBHH noKan»BHX nopaaeua«: 

I. "Ha npocTpen" H 

2. HCITOH»30B8HH6 6parrOBCKOrO ITHKS. 

Kax~H HS HHX MOE6T npHMeHHT»CH B peXHMe CT8THqeCKOrO 

H nO~BHKHOrO o6nyqeHHH. 

B nepBOM cnyqae TeXHHK8 o6nyqeHHH npOTOHSMH He OTneqaeTCH 

OT xopomo esyqeHBOH ~HCT8HUHOHBO« nyqeBOH TepanBH HSnyqeHHHUH, 

yxe OCBOeHHYMH RnHHHKoa. Bo BTOpOU cnyqae B03HHK8DT B6C»U8 

cep»eSHYe, o~aaKo Bnonae npeo~one~e ~ononHHTen»H~e TPY~HOCTH. 

0ny6nHKOB8HB~e B HHTepaType CBe~eHHH no KHHHHqecKOyY 

npHUeHeHHD THE6H~X H~epH~X qaCTHU Cp8BHHT6HLHO HeMHOroqecneHHH 

H HOCHT O~HOCTOpOHHH~ XapaKTep. 8TO o6~HCHH6TCH TeM, qTo C 

THE6XHMH H~epH~MH qaCTHUSUH pa60T8eT B6CLU8 JSKH« Kpyr HCCX6~0-

B8Tenea - Bpaqea, a ~eseqecKHe na6opaTopeH, pacnonara~~ee, KaK 

BSM HSBeCTHO, oqeH» ~oporH~ yCKOpHTeHHUH, pemamT npo6ne~, 

CBHSBHH~e c ue~HUHHo«, uex~ rrpoqau. 

EonLW8H qacT» HHTepaTypH~X ny6HHK8UHa K8C8eTCH HCITOHbSOBBHHH 

npOTOHOB H anL~a-qacTHU ~Hfl B~KnmqeHHH ~yHKUHH rHITO~HS8. 

3HaqeHHe T8KO~ 6ecKpOBHO~ rHnO~HSSKTOYHH Tpy~HO rrepeOU8HHTL B 
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RHHHHKe snoKaqecTBeauax orryxonel uonoquol xeneau H MHorex 

uesnoKaqecTBeHHWX au~oKpHHHax aa6oneBaHHI - ~Ha6eT, 6oneaah 
~~eHKo-KymHHra H ~p. 

0CT8HOBHMCH H8 OT~eHDHWX ~8KT8X o 

C 1956 ro~a rpyrrno~ 8BTOpOB BO r naBe C To68HCOM H 

naypeacou ny6nHKJDT MaTepHanw no o6nyqeaHm rHno~Haa qenoBeKa. 

ilpHMeHHeTCH ITO~BHXHOe H MHOrOITOHhHOe o6nyqeHHe rrpOTOH8MH 

aaeprBel 840 MsB H an~a-qac~H~aMH c aueprHel 900 MaB. ~osa Ha 

~eHTp rHITO~H38 COCT8BHReT rrpH paKe uonoqHo~ xeneau 14000-17000 

pa~, rrpH caxapuou ~Ha6eTe, conpoBox~aBweucH peTHHorraTHel, -

8000 - 12000 pa~, rrpH aKpoueranHH - 3000 - 7200 pa~. Crre~eanhH~e 

HCCHe~OB8HHR ITOK838HH , qTo AOS8 H8 KP8HX rHrrO~H38 OTHHqaeTCH 

OT M8KCHM8Hh!JO~ H8 30%. Y 30% 60HhHHX H3 159 C pacrrpOCTpaHeHH~U, 

6~cTpo nporpeccHpJD~HM paKou uonoqHol xenesH, peUHCCHH npo~onxa

nacD OT 6 uecH~eB ~o 4 neT. 

Y 60HhHHX, CTp8~8BWHX C8X8pHHM ~Ha6eTOM H peTHHOIT8THel, 

rroqTM B 2j3 cnyqaeB speHHe CT86HnH3HpOB8HOCD, n TOM qHcne y 

1/3 6onDHHx HacTyrrHno ynyqmeHHe. 3uaqHTenDHO CHHSHnacD 

IT0Tpe6HOCTD 60HDHWX B HHCYHHHe, 8 qaCTD COBCeM nepecrana B 

HeU H~~8TDCR. ilpH ITOCUepTHOU HCCHe~OB8HHH HeKOTOpax H3 3THX 

IT8~HeHTOB ~OK838HO paspymeHHe TK8HH rHITO~H38 H8 99% ITpH ~038X, 

6HH3KHX K 12000 pa~ H Ha 20% - rrpH UeHDWHX. 

ITpH aRpoueranHH Bene~ sa o6nyqeHHeu rHrro~Hsa 6onD~e 

HeHsueauo oTueqanH yueHDWeHHe ronoB~x 6onel, qpesuepuol 

ITOTHHBOCTH H ~pyrHX KHHHHqeCKHX CHMITTOMOB. HOpMaRH30BaHCH 

K8HD~eBHI 06MeH, H8CTynana HOpM8HH38~HR THrrHqHol 8KpoueranHqec
KO~ BHeWHOCTH. 

~MeDTCR TaKEe C006~eHHR 06 ycrreWBOM rrpHM6BeHHH nyqKOB 

TREenux qacTH~ ~HR ocy~eCTBHeHHR CTepeOT8KCHqeCKHX BMeWaTeHDCTB 
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ITpH 3HOKaqeCTBeHHOI rHrrepTOHHH, napKHHCOHHSMe, 3ITHnerrCHH, 

6oneBOM CHH~poue H ~p . 

B HHTepaType ITOK8 ony6HHKOB8HH cpaBHHTeHhHO HeMHOroqHcneHH~e 

~auHHe no nyqeBOMY neqeuH~ snoKaqecTBeBHHX orryxone~. O~HaKo 

~8KTHqecKH~ OITWT, ITO HUeD~UCH y H8C CBe~eHHRU, HacqHTHB8eT 

yze COTHH ITOHOEHTeHhHHX pesynhT8TOB. 0T~eHDHHe OITHC8HHHe ~8KT~ 

rrpe~CT8BHRmTCH He TOHhKO HHTepecH~MH, HO H y6e~HTeHhH~UH. 0uH 

OrrpaB~HB8DT ITOBHWeHHHI HHTepec K o6Cy.E~aeuol rrpo6neue. ilpHBO~HU 

HeKOTOpH e H3 HHX. 

~OHKUep C C08BTOp8UH (1952 r . ) rrpHUeHHH npOTOHW C 3HeprHel 

187 MaB ~nR neqeaHR MHoxecTBeBHHX ueTacr as oB paKa uonoquol xenesH. 

Y O~HOI H TO~ ze 60HhHOI pas~eHhHO 06nyqanHCD O~HH8KOBHe ITO 

pasuepy BHyTpHKOEHWe UeT8CT8THqecKHe ys enKH H8 rrepe~Bel 

rpy~uol cTeHKe. HsneqeuHe ueTacTaTHqecKoro ysna Ha6nm~anocD rrpH 

o~HoKpaTHol ~ose 3000 pa~. Ouo Bueno uecTo H rrpH ~ose 7000-

7500 pa~, no~Be~eusol B TPH ceauca B reqeaHe ae~enH. 

B arol pa6oTe npe~cTaBneuw TaKZe nepBHe pesynhTaTH 

o6nyqeHHR npoToHaMH c sueprHel 187 MaB mecTH xeamHH c onyxonRMH 

ITOHOBOI C~epH. ITo xapaKTepHCTHKe 8BTOpOB HUeHH UeCTO BeCDMB 

pacnpocTpaHeHBHe, se no~nexaBmHe· KBKHu-nn6o ~pyrHu uero~au 

neqeHHH p8KOBHe OrryxonH me~KH M8TKH H RHqHHKOB. ABTO~, Be 

Ba~eRc:&·1 lla eaneqeane 6onDHHX, npe~rrpHHRHH nyqeBYIJ TepanHil c 

~eHDil HSyqeHHH peaK~H~ orryxoneBHX H HOpU8HDHHX TK8Bel 88 

orrpe~eneaaym ~osy HsnyqeBHR. BecD res o6nyqancR c o~uoro nonR. 

O~aoKpaTHaH ~osa 6una 6onee 3000 pa~. CnycTR o~HH-~Ba uec~a 

y~aHOCD yCT8HOBHTD, qTo OrryxoneBHX KneTOK B o6nyqeBHHX TK8HHX 

seT, H qro poeT onyxonn rrpo~onxancH TOHDKO aa npe~enaMH soBH 
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o6xyqesHH. ]yqeBHX noBpe~esaa uopuanbHNX TKauea se 6~no oTueqeuo. 

Y O~HO« H3 yK838HH~ B~me 60HbH~X 6~na, KpOMe TOrO, O~HOKp8TBO 

o6nyqeua onyxonb Bnarana~uo« qacTB me«KH uaTKH. ITorno~eBHaH 

~oaa HcqPJcneHa B 1900 pa~. 0Raaanoc», qTo B npe~enax ao~ 

o6nyqesHH onyxonb nonuocTbD peaop6HpoBanacb. 

~a ro~a cnycTH (1964 r.) Ta ze rpynna ony6nHKOBana 

peaynbTaT~ neqeHBR npoToHaMH c aaeprHeit 187 MaB ~e.cnTB zeu~PJB, 

CTpa~aBWHX pacnpOCTpaHeHB~M p8KOM me«KH M8TKH. lliecTepo H3 HHX 

38 H6CKOHbKO M6CHU8B ~0 3TOrO 6eapeaynbT8THO nO~BepranHCb 

coqeTaHHO« HHH. Bff.YTpHnOnOCTHO« nyqeBo« TepanHH. 0CT8HbB~e qeTBepo 

neqPJnHC» TOHbKO npOTOBaKH. Y 8 6on»H~ BM6BCH nnOCKOKneToqs~U paK 

c oporoBesueu, 2 - a~eHOKapUHHOMa. 

06nyqesae npoBo~anocb c o~soro Kpyrnoro nonH, ~aueTpou 

12,3 CM. MaKCHMaHb~« npo6er qacTB~ COCT8BHB 19 CM. C nouo~m 

rpe6eHqaT~X ~HHbTpOB HOHH38UHOH~I nHK 6~n pacmapes. O~HOKpaTBaH 

~038 y ~eBHTB 60HbB~ COCT8BHH8 3000 pa~. Y O~HOI 60nbHOH 3T8 

~o3a ~aHa B Teqeuae ue~enB TpeMH ~pa~HHKH. 

Y 60nbWHHCTB8 60nbHHX peaynbT8TOM o6nyqeHHH 6~na TOHbKO 

Bpeueasan perpeccan onyxona, qTo 6~no o6~ncueuo 6onbmo« pacnpoc

TpasesHocTbD npo~ecca. 0~H8KO Tpoe 60HbHHX, no MB6HHD 8BTOpOB, 

OKaaanHCb aaneqeH~MBo O~Ha H3 BBX B ~CXO~BOM COCTOHHHH BUena 

onyxonb IT cTa~HH. ITocne o6nyqesan y uee sa6nm~anaob 6~cTpan 

perpecCHH HOBoo6paaoB8BHH. MaKpocKonaqecKH onyxonb acqeana qepe3 

~Be He~ena. B aTo BpeMH npa oqepe~soa 6aoncHH paKOBYX KneToK 

yze se 6~no o6uapyzeuo. 3a 21 uecsu nocne~ymmero ua6nm~eHHH 

pe~H~HB HHPJ M6T8CT83~ He OOHBHHHCb. 

Y ~Byx ~pyrax 6onbH~, nore6wax oT conyTCTBYDmero 
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aa6oneBaHHR, npe ayToncaa onyxona B Taay se 6wna Ha~~eH~. 

Y Bcex Tpex ycnemHo neqeHH~x 6onbHYX onyxonb auena CTpoesae 

nnocKoKneToqHoro paKa c oporoBeBHeu. 

Kaonb6epr a coaBTop~ B 1961-1962 ronax coo6mana o 
noxaAHa~KH YaKCKManLHon rrorno~esson ~oaw ( TIHK Ep3rra) B orryxonH 

uoara rrpH oOnyqeHKH qeTHPeX OonbHYX rrpoTosaya c 3HeprHen 160 M3B. 

~oaa 4000-10000 p~ BY3Bana y Bcex OonbHYX ynyqmesHe H npHocTaHOBHna 

sa seKoTopoe BpeYR paaBHTHe rrpo~ecca. 

Roypeuc H ~pyrae (1963 r.) TaKZe acnonb30Bans naK 

Eparra npa TepanHPJ an~a-qacTauaua c aHeprHe« 900 MaB onyxone« 

uoara. Y ~Byx 6onbSYX o6nyqanacb onyxonb, pe~H~HBHpoBaBman 

nocne XHpypruqecKoro neqeHHH. llocne ~oa~ 5000 - R500 pa~ H 

4300-5000 pa~ orryxonb y o6oPJx 6onbH~X peaop6HpoBanacb, o~HaKo 

qepea KOpOTKHa CpOK no Kp8!1M 30HY o6nyqeHH!I poeT B0306HOBHHC!I. 

B CBRSH c 3THM aBTOPY no~qepKHBaDT BaEHOCTb npaBHHbHoro B~6opa 

BenPJqH~ no~ne~amero o6nyqeHHD o6~eua. 

M~ noaBonHM ce6e aaKosqaTb Ha aToM UHTHPOB8HHe seKoTop~x 

MaTepHaHOB no neqeBHD 3HOKaqecTB6SSHX onyxonel. YKazeu TOHbKO 

e~e, qTo BO BC6X ny6HHKa~HHX no~qepKHB86TC!I OTCyTCTBHe y 60HbH~X 

K8KHX-nH60 reuaTonoraqeCKHX C~BHrOB H B~pazeHHHX 06~HX peaKUHU 

sa noKanbsoe o6nyqesae. 

llo nHTepaTypHYM ~aHH~M K !965 ro~y o6mee qPJcno neqeH~X 

60HbHYX sa BCeX yCKOpHT8HHX MHpa COCT8BHHO npMMepHO 5Q0 

qenoBeK. 

~ayqeHHe ony6nHKOBaHHoro uaTepaana no KHMHHqecKouy 

acnonb30BaHHD nyqKoB TH~enYX qacTH~ H conocTasneHae yze 
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BYHBHBWHXCH rrpH STOW OC066HBOCTeR o6ny~6BHH C o6~HKH ITOXOE6BHHMB 

~HcTaHUHOHHO~ ny~eBo« TepanHH o6YqHYKH aaeprHHMH yKa3YBaeT 

H8 H606XO~HMOCTD nepecUOTpa YHOrHX JCT8HOBHBWHXCH B3rXH~OB H 

npHBYqeK. 

B KXHHH~ecKou nnaBe no~nexaT yroqueHHD cne~ym~e BonpocN: 

I. ]OKBXH38UHH H THITY 3XOK8~6CTB6HHYX orryxone~, ~XH KOTOpUX 

U6X6C006pa3HO o6nyqeHH6 npOTOHHYKH nyqKaUH BNCOKHX 3HeprH«. 

2. BenH~HHN cyuuapHYX H paaoBNX norno~eHHYX ~oa Hany~eHHH, 

a T8KEe OITTHM8XDBN6 PHTYH o6ny~eBHH. 

3. MeTO~HKa H TeXHHKa o6ny~eHHH ny~Kauz npoTOHOB. 

4. PeKoueH~aUHH no ¢opuHpoBaHHD ~oaHNX none« H ~oaaueTpH

qec Ko« no~rOTOBK6 60HDHNX K 06Xy~6HHDo 

6UeHHB8~ B U6HOM T60p6THq6CKH6 B03UOZHOCTH HCnOXb30BBHHH 

qaCTHU BNCO I\HX 3HeprH« ~XH nyqeBO« TepanHH OHKOXOrHqeCKHX 

60HDHHX H HMe~mHeCH ~e ~8KTHqecKHe ~8HHN6 no HX 6HOXOraqecKOyY 

~e"CTBHD H KXHHHqeCKOyY ITpHM8H6HHD, cne~yeT npH3H8TD 8KTJ8XD

HOCTD H CBOeBpeueHHOCTb rny60KOrO H BC6CTOpOHHero H3J~6HHH 

nee~ npo6neMN. 

Ha~o rrpHMO ClC838TD 1 O~HBKO, qTO pemeHHe npo6neMN B03UOEBO 

TOXbKO B T6CHOM H TBOpqecKOM CO~pyEeCTBe ~H8BKOB, T6XHHKOB
1 

pa~H06HonoroB H ue~HKOB paanHqHHX npo~HneR H npH arou cauoro 

BNCOKOrO ypOBHH. 
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0 COTPY.QHH'-IECTBE ME)I(.QY nABOPAT OP 11EA .H.QEP HbiX ITPOBnEM 0 11.HI1 
11 AKA.nEM11EA ME.QI1U11HCK 11X HAYK CCCP no B OITP OCAM OHK000 rl111 

BhiCTynneBBe JlHpexTopa na!SopaTOPHII SIJlepHhiX npo6new 011.HI1 
npoq>ecc opa B.n. ,Qlltenenoaa •a 3acenaHBH XX cecc•• 

Y'leHoro c oaeTa 011 .HI1 1 11101111 1966 rona 

KaK HaBecTHO qneHau JqeHoro c oBeTa, Ha npomnou aace~aHHH 

CoBeTa 6NHO rrpHHHTO pemeHHe 06 opr8HH38UHH Ha 6aae CHHXPOUKKHOTpO

H8 Ea6opaTopHH ~epHHX rrpo6neu O~HH accne~oBaHH~ B o6xacTK oHKono

rHH canaMH ~HcTHTyTa aKcrrepaueHTanbHO-KHHHHqecKo« oHKonorHH AMH 

CCCP. nocTaToquo rro~po6HN« ~OKHa~ 0 rrpo6neuax, KOTOpNe uoryT pe

maTbCH B STHX HCCH6~0BSHHHX 1 6HH C~enaH H8 JqeHOU COB6T6 npea~eH

TOU AKa~euHH ue~HUHHCKHX HayK CCCP aK~euaKou H. H.En oXHHHM B HH

Bape STOrO ro~a. KOMHT6T llOXHOMOqHHX rrpe~CT8BHTene« B COOTB6TCT

BHR C pemeHH6M JqeHoro COB6T8 rrpHHHH pemeHHe 0 TOM, qro6Y BCe pa-

60TN no C08~SHHD R 06opy~OB8HHID COOTB6TCTBJD~HX SKCrr6pHUeHT8H&HO

KHHHHq6CKHX ITOU6~6HH« B 8~8HHH CHHxpOUHKHOTpOHa ]ffll, a T8KK6 pac

XO~ ITO onnaTe qSCOB pa60TN JCKOpHT6HH 6NHH OTH6C6HH 38 cqeT AKa

~eUHH ue~HUHHCKHX HayK CCCP. 

B HacToRmee Bpeun H uory coo6~Tb CoBeTy, qTo coBeTCKHMH 

rocy~apCTB6HHNMH opraHaUH ~HH o6ecrreqeHHH STHX pa60T COOTB6TCTBJID

~HM HHCTHTYTSU AKa~eMHH ue~HUHHCKHX HBYK B~6H8HN cpe~CTB8 

BrrO!He ~ocTaToqHNe ~!H on!aru Bcex pacxo~oB, B B aacro-

H~ee Bpeus Ke~y OHHH H H3KO AMH CCCP 3aKJJDqaercs 

~oroBop. 8TOT ~oroBop rrpe~ycMaTpHBaeT oRono ISO qacoB pa6oT~ yc

KopRTenH, KOTOpNe 6y~T HCITOHb30B8HN H8 OHKOHOrHqecKH8 HCCR6~0B8-

HHR H, TaK KSK CTOHMOCTb O~Horo qaca pa60T~ CHHXpOUHKXOTpOHa Co

CT8BHH8T II5 py6ne~, TO COOTBeTCTBY~mH~ HHCTHTYT TOHDKO 38 pa6oTy 

YCKOpHTena B~nnaTHT HaM OKORO 20 T~c.py6ne~. 
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B Te~eHHe npowe~mero nepHo~a cHnauH coTpy~HHKOB Ea6opaTopHB 

ffA6PH~X npo6neu no~ pyKOBO~CTBOM KBH~H~aTa ~HSHKO-MaTeuaTH~ecKHX 

HBYK O.B.CaBqeHKO 6~nH B~nonHeH~ pa6oT~ no ~opuHpoBBHHD npoTOH

HNX nyqROB He06XO~HYO~ HHT6HCHBHOCTH H ~OpM~, 8 TBK~e COBM6CTHO 
• 

C ~8K0 6~nH COCTBBH6H~ 38~8HHH HB npoeKTHpOBBHHe 3KCnepHUeHT8nbHO 

KnHHHqecKHX noue~eHH~. B TeqeHHe 6nKKa~mero uecaua uozuo 6y~eT 

HaqaTb cTpOHTenbH~e pa6oT~ no coopyzeHHD HYZHHX rroue~eHH~ H aa

~HT~. 

Pa60T~, CBH38HH~e C OHKOnOrHe~, 6y~T rrpOBO~HTbCH HB ~Byx 

rryqKax. TpaKT rrepBOrO H3 HHX H306pazeH HB pHc.I. 9TOT rryqoK 6y

~eT Hcrronh30BBTbCH B aHaqHTenhHO 6onbwe« uepe ~nH paanHqHoro po

~a ~03HYeTpH~eCKHX HCCne~OBBHHH, HC~TBHH~ norno~eHHO~ ~030~ 

HB MO~enHX, 0Tpa60TKH TOqH~X M6TO~OB DCTHpOBKH 60nbHHX (Ha U0~6-

RHX H ¢aftTOMaX) H T.IT. Eonee ITO~p06HOe OTIHCBHHe YCTpO~CTB H XB

paKT8pHCT HK aToro rryqKa 6y~eT ~aHo noa~Hee. TpaKT BToporo rry~Ka 

ITOK838H HB pHc.2, H3 KOTOpOrO BH~HO, KBKHM o6p830M KBHBnHSHpyeT

Cff nyqoK H HanpaBnHeTCH BO BHOBb 06opy~eMHe noue~eHHH 3~8HHH 

CHHXPOUHKnOTpOHB, HBXO~ff~H6CH 38 ~ByXUeTpOBO« 38~HTHO~ 6eTOHHO« 

CT8HOH. Mo~HO npe~nonaraTb, ~TO 3TH TIOMe~eHHH ~nH OHKOnOrHqec

KHX HCCRe~OBBHHH 6y~yT rOTOB~ H o6opy~OB8H~ B TeqeHHe 1966 ro~a 

H B ltOHU8 ro~a HBqHyTCH COOTBeTCTBYID~He pa60T~. 

ITpe*~e qeu nepe«TH uenocpe~cTBeHHO K onHcaHHID Taro, qTo 

C~enaHO B ]a6opaTOpHH ff~epH~X npo6neM B CBff3H C ITO~rOTOBKO« K 

OHKOnarHqecKHM HCCne~OB8HHHM, ff XOTen 6~ HBTIOMHHTb ~neHBU COB6T8 

HeKoTopHe xapaKTepH~e acneKT~ rrpo6neu~ ne~eHHff paKOB~X orryxone~ 

nyTeM o6nyqeHHH HX KOpnycKynHpHHU H peHTreHOBCKHU H3nyqeHH6M. 
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E~e B 1946 roAY BHnbCOHOM(I) 6HnO BrrepB~e yKa38HO H8 B03-

UOZHOCTb npHUeHeHHH THZ6nHX aapa~eHHHX qacTHU BHCOKO« SHeprHH 

~nH o6nyqeHHH rny6oKo pacnonozeHHHX onyx one« H 6Hno oTueqeHo, 

qTO TBKH6 rryqKH o6na~8IDT uenHM pH~OU OC066HHOCTe~, BHrO~HO OT

nHqaromHX HX OT peHTreHOBCKHX nyqe~ H aneKTpOHOB. 8TH OC068HHOC

TH nyqKOB THZen~X aapHZeHHHX qaCT HU, TBKHX KBK npOTOHH,~e~TpO

HH, 8Hb~a-qaCTH~ H ~p., MOryT 6~Th Kp8TKO cyUMHpOB8H~ cne~yD

Ili,HM o6paaou: 

I. TaKHe ny~H ropaa~o cna6ee pacceHBBDTCff B TKBHHX no ue-

pe npoHHKHOB6HHff B rny6b Tena. 

2. 0HH HM8DT XOpOWO onpe~eneHHH~ npo6er, TIOSBOHffiDIJI,H~ 3~ 

~eKTHBHO cocpe~OTO~HTb ~oay o6nyqeHHff B aa~BHHOH o6naCTH Tena. 

3. ]HH6~HBH nepe~aqa 3HeprHH T8KHX ny~KOB B03p8CT88T C rny-

6HHO« npOHHKHOB6HHH, o6paayH HB KOHU6 npo6era TBK H83HB86M~« 

11 TIHK Eparra", qTo oco6eHHO BBlKHO B Tex aa~a~ax ny~eBo~ TepanHH, 

Kor~a ~enaTenbHO rro~BeprHYTb neqeHHID HnH rro~aBneHHD uanH« o6~eu 

TK8HH C MHHHMBnbHHMH pa~H8UHOHHMUH TIOBpez~eHHHUH OKpyzaDmHX 

KneTo~HHX CTPYKTYP· 

4. YueHbW8HHe aHeprHH qaCTHU B KOHUe HX npo6era yBenHqH-

B88T OTHOCHT6HhHYD 6HOnarHqecKyiD a~~eKTHBHOCTD H3nyqeHHH H T6M 

CBMNM C03~8eT BOSMO*HOCTD eme 60nDW8~ nOK8HH38UHH 06nyqeHHH B 

o6~eue TKBHH, rro~BeprHyTo~ neqeHHD HnH rro~aBneH~ID. To6wac,AHrep 

H ]aypeHC ( 2 ) rrepB~MH B 1952 ro~ HCTIOHb30B8RH nyqKH THZen~X 38-

paEeHH~X ~8CTHU OT CHHXpOUHKHOTpOH8 B EepKnH ~nH p~H06HonorH

qecKHX HCCne~OB8HHH. IT0~06H~e pa60T~ HaqanH npOBO~HTbCH B lliBe

UHH C 1956 ro~a E.]apCOHOM H ~p.( 3 ),HCll0Hb30B8BWHMH B CBOHX 
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Hccne~oBaHHHX npoTOHH~~ ny~oK c sHeprHe~ 185 MsB oT ycKopHTena 

B Yncana. KHHh6epr H ~p . ( 4 ) B rapBap~CKOY YHHBepCHT6T~ Ha rrpo

TOHHOY ny~Ke C SHeprHeM 160 MSB B 1959 ro~ npoBeHH rrpe~B8pHTenD

HHe TepaneBTH~6CKHe HCC~e~OB8HHH Ha EHBOTH~X R pacrrpOCTp8HHHH 

HX saTeu Ha nm~e~, no~BeprHyB ne~eHnm TaKKY ueTo~ou B o6~e« 

cnozHocTH ISS rranHeHTOB. 

B cBHSH c Teu, ~To B CoBeTcKou Comse B HacToa~ee Bpeua 

H6T ITpOTOHHOrO YCKOpHTeHH C SHeprHe~ OKOHO 200 MsB, B ]a6opaTOpHH 

~epH~x npo6neu O~HH B KoHne 1965 ro~a 6~nH npoBe~eH~ npe~BapH

Ten»HHe SKCnepHUeHT~ no BHHCH6HH~ BOSMOXHOCTH ITOHy~eHHH rrpOTOH

H~X nyQKOB C SHeprHe« OT r00 ~0 200 MSB C nen»D HCITOHh30B8HHH 

TaKHX ITPOTOHH~X nyqKOB ~nH ITpOBe~eHHH ue~HK0-6HOHOrHqecKHX HC

cne~OB8HH~ H nyqeBO~ TepanHH OHKOnorHqecKHX 60HhHHX. 

06~aa cxeua ~opMHpoBaHHH npoTOHH~X nyqKoB 1r1 pacnonoxeHHH 

perHCTpHpy~~e~ anrrapaTyp~ H306paxeHa Ha pHc.r. BHBe~eHHH~ H3 Ba

KYYMHO~ KauepH YCKOPHTeHH npOTOHHH~ rryqoK C SHeprHe« 670 MsB, 

SHepreTHqecKO~ ~HCrrepcHe~ oE = 2,8 MSB(S) H nOHHO~ HHTeHCHB

HOCThD OKOHO 3.r0rr npOTOHOB/CeK ( 6 ) ~OKYCHpOB8HCH uarHHTH~YH 
KBa~pynOHhHHMH HHH38MH Ha ITOHHSTHHeHOBH~ 38Me~HHT6Hh TOH~HHO~ 

-r60 rjcy2. 8aTOpMOE6HH~e rrpOTOHH OTKHOHHHHCh M8rHHTOU B KOH

HHM8TOp, pacnonoxeHH~~ B aa~HTHO~ cTeHe no~ yrnou 30° K HarrpaB

neHHD rrepBHqH~X rrpOTOHOB, oqH~aHCh rrpH STOU OT npHMece~ ~pyrHX 

qacTHU. Ha B~xo~e KonnHMaTopa pacrronaranac» perHcTpHpym~aH anna

paTypa, IT03BO~HBW8H H3MepHTh HHTeHCHBHOCTh 38TOpMOEeHHOrO nyqKa 

H ITpOBO~HTh ero ~03HYeTpHm. B HeKOTOp~X SKCnepHUeHTaX BeCh 

nyTh 38TOpYOEeHHHX ITpOTOHOB OT 38Me~~HT6HH ~0 perHCTpHpym~e~ 
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annapaTypH rrpOXO~HH B BSKYYMHOM KaHane, KOTOpH~ BKnmqan B ce6H 

K8K COCT8BHym qaCTh H caM Konn HM8TOp. Ha6opoM OT~enhHHX CeKUH~ 

KOHHHMaTopa MOEHO 6HHO MeH HTh ~HaMeTp rrpOTOHHHX nyqxoB OT 20 ~0 

roo MY HnH c nouo~~ ~eneBHX KO~HHMaTOpOB UPH~aBaTh rrorrepeqHOMY 

ceqeHHD rryqKa ~OpyY rrpHMoyrO~hHHKa. ~HTeHCHBHOCTh SaTOpuoze HHOrO 

nyqxa rrpoTOHOB orrpe~eHHHaCh rryTeM H3MepeHHH TOK8 OT ITHOCKOrrapan

HeHhHO« HOHH38UHOHHO« KauepH, HarronHeHHO~ aprOHOM ~0 ~aBH6HHH 1,2 

STU, HHH nyTeM Herrocpe~CTBeHHO« pe rHCTPSUHH OT~en»HHX rrpOTOHOB 

TeHeCKOITOM H3 Tpex CUHHTKnHHUHOHHHX cqeTqHKOB rrpH CHH~6HHOa HHT6H

CHBHOCTH rrpOTOHHOrO rryqKa. A6COHDTH8H HHTeHCHBHOCTh ITOTOK8 rrpOTO

HOB C SHeprHe~ OKOHO r35 MaB, orrpe~eneHH8H STHMH ~BYMH ueT0~8YH 

~HH KOHHHMaTopa ~HaueTpou 20 uu, nonyqanac» paBHO~ (6-9).I06pjceK 

HHH (2-3).106 pjceK.CM2 • ilpH yBenHqeHHH ~HaMeTpa KOHHHM8TOpa HH

TeHCHBHOCTh ITOTOKa npOTOHOB B03p8CT8H8 rrpH6HHSHTeH»HO rrporropUHO

H8HhHO nnoma~H BHXO~HOrO OTBepCTHH KOHHHUaTopa, BITnOTh ~0 ~HaMeTpa 

KOHHHM8TOpa 50 MM. nna 3HeprHH rrpOTOHOB 108 MSB HHTeHCHBHOCTh 

nyqKa 6Hna rrpHuepHo B r,s pasa ueHDme, a rrpH aHeprHH 180 MaB -

B 2 pasa 60Hhme, qeu HHTeHCHBHOCTh rrpOTOHHOrO nyqKa C 3HeprHe~ 

135 MaB. llpH BaphHpoBaHHH aHeprHH saTopuoxeHHoro nyqKa rrpoTOHOB 

TOH~Ha ITOHHSTHHeHOBOrO saue~HHTeHH ycTaHaBHHBanac» KaE~H~ pas 

COOTB6TCTBeHHO He06XO~HMOMJ C6pocy 3HeprHH rrepBHqHorO rryqKa,qTo-

6H rronyqHT» ToqHo sa~aHHym aHeprHm saTopuoxeHHoro rryqKa. Cpe~HHH 

3HeprHH H ~HCITepcHH 38TOpMOEeHHOrO nyqKa rrpOTOHOB orrpe~eHHHHCh 

no KPHBO~ Eparra, HauepeHHO~ B rronHaTHHeHOBOU ~HH»Tpe c rrouo~m 

HOHH38UHOHHO~ KauepH, a TaKEe nyTeU H3MepeHHH rrpo6era npOTOHOB B 

ITOHHSTHHeHOBOM ~HHhTpe, YCT8HOBHeHHOM B TenecKorre "3 TpeX CUHHTHH

HHUHOHHHX cqeTqHKOB. 
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ITpH HaHH1.fHH Baxyyua ~HcrrepcHff nyqK a yueHnwae Tcff ~o 3Ha1.feH Mff 

vE = 7,2 MsB, a HHTCHCMBHOC Tb B03p8CT8CT rrpHMepHO H8 3Q%, ITpz 

sHe pr~z npoTOHOB I35 Ms B sHepreTwqecKaff ~zcrre pCHH rryqxa paBHHnacb 

tr = IO MsB. 
Ei 

ilOHJ1.f6HHHff HHT6HCHBHO CTb 38TOpM0~6HHOrO ITJ1.fR8 ITPOTOHOB C 

SHeprze~ I35 MSB o6eCH81.fHB83Ia H8ROTIHCHMe ~03bl B M8KCMMyMe RpHBOit 

Epsrra co cKopocTn~, paBHon rrpa6nw3HTennHO 20-30 pa~/MHH, ITpa 

STOM ~JMM8pH8ff ~038 p8CC6ffHHOrO H3HJ 1.f6HHff B T01.fR8X 1,2,3,4 M 5 

pRe. I, aau:apeHHaff M. M. KoMOI.fK OBh!M rrpH pa6oTe JC!<OpHTena: B pellCHMe 

BbiBC~CHHOrO rrpOTOH HOro nyqKa, COCT8B3IH3I8 COOTB6TCTB6HHO 18,24, 

24,30 M 40 nr6spjqac., 1.fTO rrpHMepHO B I05 pa3 M6Hnille MO!llHOCTH 

~03b! B MSRCHMyMe KpHBOM Epsrra, 

8KCITepHM6HT83IbHO-RHHHH1.fe CKOe ITOMC!ll6HH6 ~]Iff HCC3I6~0B8HH~ C 

6 03IbHb!MH, 0 KOTOpOM H roBOpHR paHee, M3o6pallCeHO HS PHC. 2 H BRH~ 

qaeT B ce6ff t{CTblpe ROMH8Tbl, KoMHaTa 11 I 11 rrpe~H83Haqeaa ~JIH ycTa

HOBRH pOTS~HOHHOrO lliT8TMB8 HS ITpOTOHHOM rryqRe, a TSK~e peHTre

HOBCKoro, D9THpOB01.{HOrO,TeneBH3HOHHOrO H ~03HM6TpzqecRoro o6opy

~OB8HHH, B KOMI1H6KC ~03HMCTpHqecKHX ITpH60pOB BXO~HT HOHH38~HOHHble 

Rauepbl ~JIH MOHHTOpMpOBSHHH ITJ1.fR8 M CHffTHff KpMBbiX Epsrra, ITO~BHE

Hbl~ C~HHTH3I3Iff~HOHHbl~ C1.f6T1.fHR M83IbiX pa3MepoB ~]Iff onpe~eJICHHH pa

~H83IbHOM 38BHCHMOCTH ITOrRO!llCHHOM ~03b! B l13IOCROCTH, HOpMSHbHO~ rrpo

TOHHOMJ rryqrry, H ~l13IHH~p <Papa,Ileli, H606XO~HM~ t\ ~]Iff 86C03IIOTHO t! K8-

H!16pOBRl1 ITPOTOHHOro rryqxa, KOMH8T8 11211 rrpe~H83H8 1.fCH8 ~3Iff Bpaqa -

orrepaTopa; B He~ Tipe~rronaraeTcH pa3uecTMTn Bee npH6ophl, perHcTpH

PYIO!llMe rroxaaa HHH ~oazMeTpHqecKo~ arrnapa Typh!, KouHaTy 11 311 HaMe

qaeTcff Bhf~CJIHTb ~]Iff UC~H~HHCI<Oro OCMOTpa IT8~HCHTOB, 11 KOMH8T8 
11

4
11 6y~eT rrepe~enaHa no~ caHHTapHb!t! y aen. 8KcrrepHMeHT8RnHO -
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K3IHHH1.fCCK Oe l10M6!llCHHe HU66T OT~63IbHblti BbiXO~ 113 3~8HHH JCKOpH

T6HH H MOllCCT 6b1Tb ITOHHOCTbD H30HHPOB8HO BO Bp6Mff CC8HC8 06nyqe

HHH OT OCT8HbHOit 1.f8CTI1 Koprryca CHHxpO~HKJIOTpOHS, 

~nH o6ecrreqeHHH pa~za~HOHHOit 6eaorracHOCTH Bpaqa-orrepaTopa 

KOMH8T8 112 11 OT~63Iff6TCH OT KOMH8Tbl 11 111 6eTOHHO~ CT6HOt! TOJI!llMHO« 

OROJIO I MeTpa , 8 rrpOXO~ M6Z~ STKMH ~BJMH KOMH8T8MH H8 BpCMff 

C68HC8 063IJ1.f6H Hff rrepeKpb1B86TCH ITO~BHZHO~ ~B6pb10 H3 THZ63IOrO 6eTO

H8 HJIH xeneaa TOH!llHHOt! OKOJIO 0,5 M6Tpa, ~ff H6ITOCpe~CTB6HHOrO 

Ha6nD~eHZR Bpaqa-onepaTopa 3a rra~zeHTOM no Bpeua ceaHca o6nyqe

HHR B 6eTOHHOt! CT6H6 OCT8B3I6H 3Hraaroo6p83Hblti rrpoeM C HaKnOHHbiMK 

36pK83I8MK , o6p83JIO!llHMH rrepHCKOITH1.f6CKJIO CHCTeMy. ilpz TeparrHH 

ITpOTOHHbiM ITJI.fROM OCHOBHbiM HCTOt{HMKOU pacceHHHOrO H33IJ1.f6HHff ffBJIR-

6TCH CSMO T63IO IT8~116HTS, r~e B p63J3IbTSTe H~epHbiX B38HMO~e t!CTBHti 

rrpOTOHOB B03HHK8~T KCl18pHT63IbHbl6 HeitTpOHbl H rSMM8-KB8HTbl C SHep

rze it B HeCKOJibKO MsB. CooTBeTCTBYIO!llRe o~eHKH rroKa3biBSIOT, qTo 

npz O~HOKpSTHOt! ITOrHO!ll6HHOt! ~036 300 pa~ H IT3IO!ll8~H rrpOTOHHOrO 

ITJI.fKS 100 cu2 ITOTOK pacceRHHbiX H6t!TpOHOB B M6CT6 pSCITOJIOZCHHff 

Bpaqa-orrepaTOpa C yqeTOU OCJI863I6HHH B 38!lll1THOt! 66TOHHOt! H8 ~aK-
/ 

TOp e-~~ I/I40 COCTSBMT OKOJIO 750 Het!Tp0HOB/CM2 , a 38 O~Hy 
pa6oqy~ cueHy nocne 20 ceaHCOB o6nyqeHHH oKono I,5 . I04 Het!Tp/cyZ , 

1.fTO,rrpHM6pHO, B 30 pas MeHnwe npe~ennHo-~orrycTHMoro ypoBHR o6-

3IJli6Hl1ff. ilOTOK pacceHHHbiX rSMM8-KB8HTOB B KOMHSTe 112 11 6y~eT ro

pa3~0 M6Hnme , T8K KSK pa~H8~110HH8ff ~3IHH8 raMM8-KB8HTOB B 6eTOHe 

paBHHetca -ro ex H notox raMMa-xBaatoB rroc~e rrpoxo~eHHH I xet

pa 3amKTH Oy~eT oc~aOneH Oonee qex 104 pa3. 

TipOTOHHblt! nyl.fOK c SHe prHeH OT roo ~0 600 Ms B rrpe~rronaraeT

Cff rrony1.f8Tb rryTeM TOpM0~6HHff BbiBe~eHHOrO ITpOTOHHOrO ITJ1.fK8 B 

l103IHSTH3I6HOBOM 6JIOKe,paCD03I0~6HHOM rrepe~ OTKJIOHHIO~HM MSrHHTOM, 
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3aTOpMOZ6HH~~ ny~OK rrpOTOHOB O~H~aeTCH B M8rHHTHOY none ·PI S8TeU 

TpaHCITOpTHpyeTCH H8 paCCTOHHPie OKOnO 30 UeTpOB B KOMHaTy 11 I".Jl1IH 

rrony~eHHH He06XO~HMO~ HHT6HCHBHOCTH npOTOHHOrO ny~a B MeCTe pac

rronozeHHH nanweHTa npe~nonaraeTcH Ha Bceu nyTH TpaHcnopTHPOBKH 

ny~a ycTaHOBHTh ceMD uarHHTH~x ~oKycwpyro~HX nwHs c arrepTypo~ 

I2 OM, a ~nR HCKniDtieHHH pacceHHHH llpOTOHHOrO ny~a B BOS~Xe 

npe~CUOTpeHo coopyllteHHe BaKyyMHOro TpaKTa C ITOJIHOit ~nHHOH 26 M , 

OTKatiHBaeuoro ~o ~aBneHHH I uu pT . cT . OO~ee pacnonozeHHe npoTOHHoro 

KaHana ITOK8S8HO Ha pHc.2. ~OKJCHpyiD~e nHHS~ rrpOTOHHOrO KaHana, 

paspa60T8HH~e B KOHCTpyKTOpCKOM 6IDpO ]a6opaTopHH HAepH~X rrpo6neM 

0~~~ npe~cTaBnHIDT C060ti CHMMeTpH~H~e KBa~pyrrOnhH~e TpHnneT~ C 

MaKCHManhH~M rpa~HeHTOM MarHHTHOrO ITOJIH 800 apcTe~jCM , llpH aJieK

TpH~eCKOU TOKe ~epes 06MOTKH ITOJIIDCOB OKOJIO 300 aunep. 

Pasuep~ saTopuozeHHoro rrpoTOHHoro rry~Ka Oy~yT xapaKTepHsOE8Th-

CH EenH~HHO~ 1 R.."' 1 V <-z.t> -+ z. z. = .z Vtf .J _,. 2 z..J ~ tf' 3 .,_......__ 
1 c.. / " ' ) 

r~e <~ >- cpe~HeKB~paTwqH~~ pa~wyc norrepetiHoro pacmwpeHHH rry~a , 

a J!. 'Z.c. = 3 cu - pasuep~ rrepEHtiHoro nyt~Ka. Benwt~HHa 2 R. = 8,3 cu 

6nHsKa K ~HaueTpy BaKyyuorrpoBo~a, paBHouy II cu, PI rroaTouy TpaeK

TOpHH ITpOTOHOB SaiTOJIHHDT BCe CB060~Hoe rrpOCTpaHCTBO BBKyyuonpOBO

~a. 

~HTeHCHBHOCTh rryqKa S8TOpUOZeHH~ ITpOTOHOB C SHeprwett OKOJIO 

I40 MaB Ha B~XO~e ITPOTOHHOrO KaHana UOZeT 6~Th oneHeHa HS B~paze-
HHfl 

-hr 
n = .Jio t ·Jf 

HJIH 
h n,. ,. -:f 

II 8 
= 3.IO .0,065.0,04=7,8.!0 rrpoTOHOBjceK 

8 7.8 •• IO 
r02 = 7,8.I06 ITpOTOHOBjcu2ceK, 

r~e Jfo = 3.I0II- HHTeHCHBHOCTh rrepBHtiHOrO ITytlKa ITpOTOHOB, 

e -n~ = 0,065 - ~aKTop yueHhmeHHH HHTeHCHEHOCTH rrytiKa 

ITpOTOHOB B pesynhTaTe H~epH~X BSaHMO~e~CTEHil rrpH 3aUe~JieHHH B TOp-
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uosH~eu ~H1ll>Tpe, X =0,04 - Koa~HnHeHT saXBaTa saTopuozeHHlil 

qacTHU rrpOTOHHHM K8HaJIOII. 

TaKaf! HHTeHCHBHOCTh rrpOTOHHOrO ny~Ka o6ecnetiHE8eT CKOpOC~ 

HaKonneHHH ~os~ B uaKcHuyue ITHKa Bparra: 
olE 

no d~ I,6.Io-8.60=7,8.Io6 .ro-8 .960~7s pa~/MHH, 
r~e dE~afx = IO MaBYcu-2 ~ - HOHH38nHOHH~e ITOTepH B M8KCHMyMe 

KPHBO~ Bparra, 

no = 7,6.I06 - ITJIOTHOCTh ITOTOK8 ITpOTOHOB B MecTe 061Iy~eHHJ 
H rrpH ~ose o6nytieHHH sa o~HH ceaac, paBHOtl B cpe~Heu 300 pa~, 

EpeMR 06JiylieHHfl O~HOrO IT8UHeHT8 COCT8BHT B STOM cnyqae BCero 

HeCKOJIDI\0 MHHJT. 

B CBfl3H C TeM, liTO H8 3TOM COBeTe ~ ITO~po6HO 06CylK~8eM 

paSJH1liHble acneKTbl HCITOnhSOBaHHfl 11M8SOHH~X ~a6pHK 11 , fl XOtiJ ITO;zl;

liepKHJTh, liTO H B np06JieMe pa~HanHOHHO~ TepaiTHH (Hapfi~Y C ITPO· 

6JieM8MH ¢HSHKH 3JieMeHT8pH~X qaCTHU H 8TOMHOrO H~pa) CHJihHOTOqJ 

JCKOpHTeJIH T8KOrO THIT8 6y~yT BeChM8 3~eKTHBH~. Z{eno B TOM,t{TI 

MeSOHH~e ~a6pHKH 6y~yT ~aBaTh HHT8HCHBHOCTH IT-MeSOHH~X nyq

KOB, B TbiCflliH pas 60JihWHe ITOJiyliaeMbiX H8 COBpeMeHHbiX JCKOpHTen: 

B TO lite BpeMfl HHTeHCHBHOCTh B03~etlCTBHR Ha OllJXOJieByiD TKaHh ( · 

CK8S8Th, rropazaro~ee ~etlCTBHe) OCTaH8BJIHBaiD~HXCfl B Hett OTPHU8T 

HbiX rr-uesoHoB rrpHuepHo B 20 pas npeBhlmaeT aHanorHliHoe Bos~ettc · 

BHe OT raMMa-nyqett H He MeHee, lieM B 3 pasa - BOS~etlCTEHe OT 

npOTOHOB (CM.pHc.3). DOJIDW8fl ITOp8liC8ID~8fl CHna OCT8HOBHBillHXCfl B 

orryxoneBOH TK8HH IT-Me30HOB CBRSaHa C TeM, liTO B KOHUe CBoero 

rryTH npH saxBaTe aTOMHbiMH R~paMH IT-ueaoH~ B~3b!B8IDT pac~enneH~ 

fl~ep, COITpOBO~~aiD~HeCR HCITJCKaHHeM OTHOCHTeJihHO 60JIDmoro t{HCJI 

Me~JieHHbiX 38pfllKeHHbiX qacTHU C Bb!COKOtl CTerreHh!O HOHH38UHH. 
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8TO QTqeTHHBO HHHDCTpHpyeTCH pHC.3, Ha KOTOpOM rrpHBO~HTCH 

pacrrpe~eneHHe H30~03 B TKaHH 60HDHOrO OT ITOBepXHOCTH, Tena ~0 

rrpe~rronaraeuoro uecTa orryxonw. 

0co6eHHO 60nbWHU rrpeeuy~eCTBOU ITHOHOB HBHH6TCH TO, qTQ 

rropaza~~aH cwna B uecTe pacrronozeHHH orryxoneBo~ TKaHH uozeT 

B 7,5 pas rrpeB~waTD Bos~eKcTBHe aa Ty qacTD qenoBeqecKoro Tena, 

Ha KOTOpy~ rra~aeT rryqOK TOpY03HmHXCH ITHOHOB (CU.pHC.3). 

llpoBe~eHHe ITHOHHOK TeparrHH paKa Ha cy~eCTBYD~X YCKOpH

TeHHX H6B03MOEHO, TaK KaK HHT6HCHBHOCTH rronyqaeMHX Ha CHuxpO

qHKHOTpOHaX ITHOHH~X rryqKOB rroqTH Ha TpH rropH~Ka HH~e TeX, KO

TOp~e HY~H~ ~na aTHX qeneM. 

BoT KpaTKO rronozeaee ~en c coTpy~HHt~ecTBOM B o6nacTH oa

KonorHH H TaKOBH B03UOEH~e rrepcrreKTHB~ ero pa3BHTHH. 
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