
,t 't. 3. 
- ....o:..<AI---

3-~o 

05bE,llvtHEHHbJt1 YfHCTVITYT 51,llEPHblX VICCJlE,llOBAHHVt 

Jla6opaTopHfl sr.u.epHbiX npo6JieM 

P-365 

I 

3AlllHTA OT BHOnOrH'-IECKH 
OnACHbiX YI3nY'-IEHHM CHHXPOUHKnOTPOHA, 

Ll03HMETPH'-IECKHH KOHTPOnb 
H OnbiT LlHCnAHCEPH3AUHH 
COTP Y.U HHKOB nABOPATOPVfH 

.H .[{ EPHbiX nPOBnEM OB'bELlHHEHHOrO 
HHCTYITYTA .HLlEPHbiX MccnEnOBAHHti , 

' 

Lly6aa 1959 ro.a 

• 



P-865 

3AlllVfTA OT SVfOJIOrvt t{EC KVf 
OnACHbiX Vf3JIYtiE HVfVt CVfHXPOUVfKJIOTPOHA, 

.Q03VfMETPVftiECKVfVf KOHTPOJib 
Vf OnbiT .QVfCnAHCEPVf3AUHH 
COTPY .Q HHKOB IIASOPATOPVfH 

.R D EPHbi X nPOSJIEM OS'bE.Q VfHEHHOrO 
VfHCTVfTYTA .R.QEPHblX VfCCJIE.QOBAHHA 

. -------
! !i•·., ·'' tl lUitAUI'" 

L-~-' [ lA 



A H H o T a u u H 

npoBBUBH 8H8nU3 ll8HHhlX U03UMBTpU~eCKOrO KOHTponH nepcoHana fla6opaTOpHH 

HnepHhlX npo6neM 06~enuHeHHoro HHCTHTyTa HnepHhlx uccnenoBa~uR aa rrepuon 

c 1848 rro 1857 r.r. DaHHhle noaaMeTpu~ecKoro KOHTponH corrocTaaneHhl c peayn&

TaTaMH UHCri8HCBpHoro Ha6niDUBHHH COCTOHHHH 3UOpOBbH 8TOrO KOHTHHrBHTa nuu. 

BbiHBneH0 1 ~TO CTBriBHh B03UBRCTBIIH riO BCBM BHU8M If3ny~eHiffi nm:r OCHOBHOH rpyn

ribl C0TpynHHKOB 1 pa60T8IDIUIIX H8 CHHXpOUHKnOTpOHe, COCTaBnHeT OKOnO 0,3 rrpenen&·· 

Ho-nonyCTHMOI U03b!, YcT8HOBnBH0 1 ~TO y niiU J aniiTenbHO KOHTBKTHpyiDIUHX 

C T8KHMII ypOBHHMU p8Uif8UHif 1 06Hapy»<UB8IDTCH paanu~Hbie cnaurrr 

¢yHKUHOHan&Hofi nenTenhHOCTif oTnen&HhlX opraHoa. TaKne cnauru Ha6nmnaiDTcH co 

CTOpOHhl opraHOB cepne~HO-COCYUHCTOfi CHCTBMhl, HBpBHOI CHCTBMhl 1 B COCTaBe Kpo-. ·, ' ' ' ' . . 

BII, opraHOB , o6oHstHHH$ .apeHUH' u· T.a. CnaiirH HOqHT nerK~I o6pBTHMhll xapaKTep 

H HBnHIDTCH paHHBfi peaJun~I,Ha'KOHTBKT 6~H3ny~e~U~~;~4Hcno cny~aeB OTKnOHBHHI 
. . ~ . . . 

OT HOpMbl B pa3nH~Hb!X• rpynnax COTpyUHHKOB. npOIIOpUHOH.9,nbHO cpennel U03e B03-

nelcTBHH Ifany~e~~i ~ cTa»<y pa66Thl, . " " ,~ 



B.n. A¢aHBCbeB, B.A. ronOBRHa, M .M. KoMO'IKOB, B.H. Mexeaoa, 
K .0. OraHecsrH, IB.E. Po:x<Koa,l A.M. PoaaHOJ3B 

lJ:aCTb 1. 

J.1TOrJ.1 BOCbM J.1flETHErO .Ll03J.1 METPJ.14ECKOrO KOHTPOflR 



B B e .n e. H H e 

B HacTostwefi pa5oTe .naeTcH aHanna .naHHhlX .noaHMeTpnqecKoro KOHTponst 

nepCOHana na5opaTOpHH st.nepHhlX npo6neM aa nepRO.[l 1 HaqHH8H C nycKa CHHXpOUHK

liOTpOHa /.neKa6pb 1949 ro.na/ no .neKa6pb 1957 ro.na. npHBOLlHTCH peaynbTaTbi 

.[lHCnaHCepHoro Ha6nro.neHHH COCTOHHHH a.nopoBbH COTPYLlHHKOB na6opaTOpHH 1 pa6o

T810lUHX Ha ycKopnTene. PaccMoTpeHne npnao.nHMbiX MaTepHaliOB .naeT B03MO:>KHOCTb 

C.l:l~1I8Tb 38KnroqeHRe 0 H8.[l9:>KHOCTH 38WHT CHHXpOUHKliOTpOHa H 06 acl:Jcl:JeKTHBHOCTH 

KoMnneKca MeponpRHTHA, o6ecneqnaarownx 6eaonacHoCTb nepcoHana npn aKcnnyaTa

uHH ycKopnTenst. 

ConocTaBneHHe .naHHhlX .noaHMeTpnqecKoro KOHTponst c peaynbTaTaMR Me.nn

unHcKoro aa6nro.neanst noaaonsteT pa.nnonoraM BbiHBHTb npnqnHhi paannqabrx cPYHKuno

HalibHbiX naTOliOrRqecKHX C.[lBHrOB CO CTOpOHhl O.T.[leJ1bltb,I;IC OpraHOB nro.neA, H8XO.[lH

WHXCH B KOHT8KT9 C 6HonornqecKH onaCHbiMH HanyqeHHHMHo nocne.naee B8)!(H0 

KaK LlliH nayqeHHH OC06eHHOCTeA TaK H83hlB89MhlX "nyqeBhlX" aa6oneBaHHA H no.n6o-

pa npo¢nnaKTnqecKRX MeponpnstTnii:, npenoTBpawarownx TaKne aa6oneaaans, TaK n 

LlliH OTbiCKaHHH cneURcPHqecKHX OTliRqRii: .nefiCTBHH 6biCTpbiX qacTHU Ha )!(HBbi9 opra

HH3Mbi. TaKoe o6o6weane MaTepnanoB cpaBHRTenbHO .nnnTenbHbiX aa6nro.neana, nony

qaHHhlX B KOHKpeTHhlX YCliOBHHX pa60Thl nepcoaana C qacTHU8MH BhlCOKHX 3Heprnfi, 

cne.nyeT paccMaTpRBaTb B KaqecTBe nepaoa nonbiTKR, ay:>K.narowetlcst B .nanbaeawnx 

yTo.qaeansx. TeM He Meaee1 npHBO.l:lHMhie .naHHbre B onpe.neneHHOfi Mepe MOi'YT cny

:>KRTb O.[lHHM H3 apryM9HTOB B n01Ib3Y aeo6XO.[lHMOCTH 6onee .neTalibHOrO paCCMOTpe

HHH Bonpoca 0 npe.nenbHO .nonyCTHMbiX ypOBHHX H31IyqeHRA H HBHTCH B H9KOTOpOM 

OTHOWeHHH KpHTepR9M onpe.neneHHH CTeneHH 6eaonaCHOCTH yCT8H8BliHB89MhlX npe.nenb

HO .nonyCTHMhlX ypOBHeti H31IyqeHHii. 

HcToqanKH Bpe.nHhlX nanyqeanfi n ycnoBRH pa6oThl nepcoaana 

B na6opaTopHH st.nepHhlX npo6neM OCHOBHOti yCKOpHT91IbHOti ycTaHOBKOfi HBliHeT

CH cnaxpounKnoTpoa. Ha aToti ycTaHOBKe BhlnonasteTcst 6onbWRHCTBo aKcnepHMeHTanb

HhlX nccne.noBaana n c ee pa6oTofi cBstaaaa .nestTenbHOCTb oKono 90% nepcoaana, 

pa6oTarowero B ycnoansx KOHTaKTa c 6HonornqecKR onacHhiMH nanyqeHHHMR. H nme 

.[l810TCH xapaKT9pHCTHKH paannqHbiX pe}KHMOB pa6o'rbi yCKOpRTenH H ypOBHH HaBe.nea

HOfi pa.[lH08KTHBHOCTH, C03.[l8B89Mbi9 B OCHOBHOM pe:>KRM9 pa60Tbi CHHXpOUHKliOTpOHa. 
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BHa'lane /c J.leKaopH 1949 ro.lla no RlOHh 1950 ro.lla/ ycKopRTenh paooTan B pe*RMe 

ycKopeHRH ol -qacTRU .llO aHeprRR 560 ~aB. ToK qacTRU BHyTpeHHero ny'IKa cocTa

BRn 0,025 MKa. C Hl011H 1950 rOJ.l8 no HOHOpb 1950 rOJ.l8 Ha yCT8HOBKe YCKOpH11RCb 

J.l efiTpOHbi J.lO aHeprRR 280 ~ 9B npR TOKe ny'IK8 '18CTRU I"J 1 MKa. B KOHU9 1950 rOJ.l8 

ycKopRTenh 5brn nepeooopy.llOBaH .J.lnH r,cKopeHRH npoTOHOB .llO aHeprRR 480 ~aB npR 

ToKe ny'IKa oKono 0,2 MKa. B TaKOM pe:>KRMe paooTa npo.llon:>Kanach .llO 1953 ro.lla. 

B 1953 rO.llY ycKopRTenh llOJ.lBeprcH peKOHCTpyKURR 1 B peaynhTaTe KoTopofi 5brna 

yBe11R'IeHa npeJ.le1lbH8H aHeprRH ycKopeHRH '18CTRU R 3H8'1RTe1lbHO YCOBepweHCTBOBaHa 

38IURT8 yCKOpUTenH. 

C KOHU8 }953 rOJ.l8 CRHXpOURK110TpOH paOOTaeT B pe*RMe YCKOpeHRH npoTOHOB 

J.lO 8HeprRR 680 ~ 8B R of5ecne'IRB8eT nonyqeHRe CeMH8J.lU8TR ny'IKOB HJ.lepHbiX qac

/1-3/ 
Tllllt xapaKTepRCTRKR KOTOpbiX J.l8Hbi B paOOTa:X • 

YpoBHR Rany'leHRil B Henocpe.llCTBeHHoil onRaocTR oT .lleficTBYIOmero ycKopRTenH 

HB11H!OTC~ Oll8CHbiMH npR 1l!OOOM pe:>KRMe paf50Tbi, Vfa-aa BbiCOKOH. npOHRK8lOIUefi 

CllOCOOHOCT>:I '18CTRU C 8HeprReJ:i B H9CK01lbKO COT ~9B RCKyCCTBeHH8H p8J.lli08KTRB

HOCTb C03J.laeTCH He T01lbKO Ha llOBepXHOCTR, HO R B r.11YORHe M8T.epRana Y3110B 

CHHXpOURK110TpOH8 R OKpy:>K8IOIUeJ:i annapaTypbie ~8KCRM81lhHbiH ypoBeHb II31ly'leHRH 1 

OOH3~HHhll HaBe.lleHHOH p8J.lli08KTRBHOCTR B01lli3R BhlK1llO'IeHHOrO yCKOpRTenn
1 

COCTaB-

11R11 J.lO 1956.rOJ.l8 OK0110 100 MKp/ceK. no Mepe 9KCll11Y8!8URii ypoBeHb HaBe.lleHHOH 

pa.llR08KTH,HOCTii ·B03pacTaeT Ii B H8CTOHIUee BpeMH OH J.lOCTRraeT 300-400 MKp/ceK, 

BHyTpu KaMepbi CHHxpouRKnoTpoHa ypoBeHb Y"-uany'leHRH B paanR'IHbiX yqacTKax 
3 3 . IJ 

paBeH 2·10 - 8•10 MKp/ceK. Benu'luHa aKTRBHOCTH MRWeHefi, o5ny'leHHbiX Ha 

BHyTpeHH9M ny'IKe B Te'leHRe HeCK01lbKRX '18COB 1 COCT8B11HeT OK0110 0./.lHOro -.llBYX 

rpaMM-aKBIIBaneHTOB p8./.lHH. BonbW8H ttaCTb aKTHBHOCTii ooycnoB.nena KOpOTKO:>KiiBy

WHMH uaoTonaMR. CnycTH 2-3 ttaca nocne oonyqenuH aKTHBHOCTh Muwenu na.llaeT 

npuMepHo B 10 paa. AKTHBHOCTh B03.llyxa, ooycnoBneHHaH o5paaoBanueM B ny'IKe 

15 ,.13 11 41 
ObiCT_:;rx qacT~~ pa.llHOaKTHBHbiX R30TonoB 0 1 IV , C u A 't. 

1 
paBHa 

1•10 - 3•10 K!Opii/11RTp 1 TO 9CTb 1-3 npeJ.l91lbHO J.lOllyCTRMbiX J.l03bi npH 8-MR 

tiaCOBOM paf5otteM J.lHe 1 a BHe nyttKa-0,1 J.l03ble npu BbiK11!0'19HHOM ycKOpRTene 

-8 /4/ 
OH8 He npeBbiW89T 0 15'10 K!Opii/11IiTp • 

.. -13 /5/ 
AKTHBHOCTh aapoaoneA paBHa 5•10 K!OpR/nuTp • 0Ha o5Haana R3oTony 

M 24 . 
CL ; B J.lOnycTHMbiX J.lOaax aKTHBHOC.Th aapoaoneil OTBeqaeT 0 1001 npe.llenhHO paa-

peweHnofi BenRttRHbi. 



BbiCOKIIe ypoBHII Bpe.z:tHbiX IIanyqeHIIil: Boniiaii ileil:cTBy!OIUero ycKopiiTenst B 

/B OCHOBHOM H9il:TpOHOB II IIpOTOHOB/ IIOTpeooBanii coopy)KeHIISI Ha,U9)KH0il: 3aiUIITbi II 

IIpHHSITIISI cep&e3HhlX M9p rrpe.z:tOCTOpO)KHOCTII Ilpii paooTe Ha CIIHXpOUIIKnoTpOHe /eM. 

_ piic.l I. Y cKopiiTen& pacrrono)K ea B rroMeiU eHIIII c ToncTbiMII /2M I )!{ eneao5eTOHHbiMII 

cTeHaMII II noTonKoM /TonmiiHa I MI. K aK aKcrrnyaTaUIIOHHbiii rrepcoHan, TaK II 

cPH3UKII-SKCIIepiiM9HTaTOpbi pacrronara!OTCSI BH9 3ana yCKOpiiTenSI IB IIOM9IU9HIISIX 

1, 2, s;cM. piiC •• 1/. npii peKOHCTpyKUIIII B aane ycKOpiiTenSI Obma coopy)KeHa .uo

rronHHTen&HaSI 3aiUIITHaSI CTeHa TOniUHHO!O 4 M9Tpa II rrepeKpbiTIIe TOniUIIHO!O 1,5 M9T

pa, OT.z:tenSI!OIUII9 'laCTb IIOM9IU9HIISI .z:tnSI pa3M9IU9HIISI SKCII9pUM9HTan&HOil: arrrrapaTy

pbi. B uenstx yny'IIU9HIISI aamiiTbi '!acT& 'leTbrpexMeTpoBoil: cTeHbi n:aroToBneaa II3 

yTSJ)KeneHHOI"O 09TOHa /rrnOTHOCTb 3,4 3,5 3 
r/cM I, a aaii5onee OTBeTcTBeHHbiR 

yqacToK IKy.ua aarrpaBnSI!OTCSI rry'IKII aeil:TpoHoB/ aano)KeH ITO BCeil: TOniUIIHe qy-

I'YHHbiMII IIniiTKaMII. KpoMe TOI"O, M9)K.UY yCKOpiiTeneM II '19Tb!p9XM9TpOBOil: CT9HOil: 

yCTaHOBneHbi ,UOIIOnHIITen&Hbi9 09TOHHbi9 IIniiTbi 1 yny'llll8!0IUII9 3Kp8HIIpOBKy Ha OT-

.uen&HhlX HarrpaBneHIISIXo 

B CBSI3II CO 3Ha'IIITen&HOil: OCTaTO'IHOil: pa.z:tiiOaKTIIBHOCTb!O BaKyyMHOil: KaMephl 

ciiHxpouiiKnoTpoaa .unst o5ecrre'leHIISI 5eaorracHOCTII rrepcoHana B rrocne.uaiie ro.uhl 

lllHpOKO IIpUM9HSI!OTCSI pa3HOOOpa3Hhl9 MaHIIIIynSITOphl 1 aBTOMaTII'l9CKU9 CopaChlBaTenH 

MHlll9Heil:, 3aiUHTHbi9 KOHTeil:Hep~I U 3KpaHbi 1 ,UUCT8HUHOHH09 

MU 1 BaKyyMHbiMH KpaHaMU U rrpoqee. 

yrrpaBneHue IIpOOHUKa-

CIIaxpou~KnoTpoH o5opy.uoBaH 5noKIIpy!OIUIIMH ycTpoil:cTBaMII, rrperrstTCTBY!OIUUMII 

BXO.UY rrepcoaana B IIOM9IU9HII9 yCKOpiiTenSI BO Bp9MSI 9I"O paoOTbi II paapewa!OIUIIMII 

B aaBIICIIMOCTII oT BII.z:ta pa5oT, rrpiiMeHSI!OTCSI TaK)Ke IIH.UIIBH..llyan&Hbre cpe.ucTBa 

aamiiThl rrepcoaana. Bee& KOMrrneKc MeporrpiiSITIIil: 5eaorracHOCTII II crroco5oB rrpiiMe

HeHIISI IIH,UIIBII,Uyan&HhlX Cp9,UCTB 3alUIIThl II KOHTponSI.CT9II9HII o5ny'l9HIISI rrepCOHa

na rrpii rrpoBe.ueHIIII Tex IInn IIHbiX paooT IIsno)KeH B pst.ue IIHCTpyKuiiil:. BceM coTpy.u

HIIKaM rrpe.uocTaBnsteTcst ueo5xo.z:tiiMaSI crreuo.ue)K.ua, crreuo5yB& II rrpo'l., a paooTa!O

IUIIM B M9CTaX IIOBbilll9HHbiX ypOBH9H II3ny'l9HIIft IInii C Bb!COKOaKTIIBHbiMli .U9TanSIMII 

li MIIlll9HHMII, Bbi,Ua!OTCSI 3aiUIITHbi9 II9p'laTKli 1 MaHIIIIynSITOpbi II To.Uo 

CoTpy .u HIIKII, pa5oTaromiie B ycno BIISIX 5IIonorii'leCKII Bpe;:iHbiX IIany'leHnil:, 

009CII9'1UBaiOTC SI CII9UIIUT8Hll9M 1 .U orronHIITen&H hiM OTIIYCKOM II IIPOcPIInaKTII'l9CKHM 

ne'leHUeM. Paa.ueneHIIe KaTeropuil: n&roT, rrpe.uocTaBnsteMhlX aa paooTy Bo Bpe.z:tHhlX 



ycnoBHHX 1 ITpOHaBOaHTCH Ha OCHOBaHHH aaHHhlX 00 ypOBHHX 

Ha pa6oqeM MBCTB TOPO HnH HHOPO COTpyaHHKa, 

apeaHhiX HanyqeHHfi 

JV\BTO.U KOHTponH CTBITBHH o6nyqeHHH ITBpCOHana 

Becb ITepcoHan, pa6oTaiOIUHfi eo apeaHhiX ycnoBHHx, IToaneMHT o6staaTenbHOMY 

a oaHMBTpHqBCKOMY H MBllHUHHCKOMY KOHTponiO, ,UoaHMBTpHqecKHfi KOHTpOnb COCTO

HT Ha HHaHBHayanbHOPO KOHTpOnH 0- H pBHTPBHOBCKOPO HanyqeHHH C ITOMOUlb!O 

ITneHoqHoro /VI ¢K I 11 HOHHaauuoHHhiX /VI DK I aoaHMBTpoa, a TaKMe. paaoBhiX oiT

peaeneHHfi HHTBHCHBHOCTBfi panHaUHH Ha pa6oqHx MBCTaX C ITOMOlllblO paanHqHb!X 

ITpH60pOB, 

VI HLl HBHa yanbHbifi cpOTOKOHTpOnb, ITpO BOaHM hlfi B na6opaTOpHH ITO HaBBCT HOil: 

MBTOaHKe, OCYIUBCTBnHBTCH Ha pBHTPBHOBCKOfi ITnBHKB THITa "XX", 8hraaeaeMaH 

KaMLlDMY coTpyaHHKy ITneHK!:' B ITnacTMaccoaoii: KacceTe, KaK ITpaanno, o6MBHHBaeT

cst qepea MBCRU, qTOObi HaKO~·HTb aocTaTOqHo aaMBTHOB IToqepHBHHB, no MBpe 

Heo6xoanMOCT1:!, o6MeH KacceT y pa6oTHHKOB 1 aaHHThiX Ha peMOHTHhiX pa6oTax 

BHyTpH KaMBpbi, ITpOHaBOLlHTCH qepea oaHY HnH aBe HeaenH, npH pBMOHTHb!X paoo-
' 

TaX, anHTBnbHOCTb KOTOpbiX OObiqHO HB ITpBBb!WaBT 2-3 Heaenb, cornaCHO cyme-

CTBY!OWHM HOpMaM paapeu1anocb aoaaeficTBHe paanauHH 6onbwe oaHoaHBBHofi 

/6/ 
noahr • npn aToM aa aecb ITepnoa peMOHTa cpeaHHH aoaa anst peMOHTHofi rpyiTIThi 

OCTaBnstna 1,5 pBHTreHa, a MaK'CHManbHaH - 3 pBHTPBHa. 

DaHHhre HHaHBHayanbHoro cpoTOKOHTpomr, KaK ITpaenno, cornacyiOtcH c peaynb

TaTaMH paaOBbiX HaMepeHHfi HHTBHCHBHOCTH HOHHaHpY!OIUHX HanyqeHHfi Ha pa6oqnx 

MBCTaX, 

KOHTpOnb HHTBHCHBHOCTH 0- H pBHTPBHOBCKOro HanyqeHHH, a TaKMB aa-

rpHaHBHHOCTH pa6oqHX MBCT paaHo_aKTHBHb!MH BBIUBCTBaMH /HaiTpHMBp 1 y paaHOXHMH

KOB/ ITpOHaBOaHnCH C ITOMOlllblO CTaHaapTHb!X aoaHMBTpHqBCKHX ITpHOOpOB, lloaa ITO 

6b!CTpb!M HBfiTpOHaM /c 9HBprHefi HBCKOnbKO M aB/ OITpeaenHnacb Ha CUHHTHnnHUH

OHHOM aoaHMBTpe OhlCTphlX HBfiTpOHOB HnH ITpOITOpUHOHanbHOM BCBBOnHOBOM cqeT

qHKB0 rpaayHpOBaHHOM ITO HaBBCTHOMY HCToqHHKY HBfiTpOHOB, ,Uoaa ITO HBfiTpoHaM 

CBBpXBhlCOKHX 9HBprHfi OUBHHBanaCb B OTaenbHhlX MBCTaX aaaHHH CHHXpOUHKnOTpOHa 

c ITOMOlllbiO staepHhrx cpo'l'OaMynbcHfi Trma HVIK¢VI-K-200, aTanoHHpoBaHHhrx B 

ITY'IKB HBHTpOHOB C 9HBpPHBfi 580 MaB H ITOTOKOM 10
4 

HeitTpOHOB/cM
2 

CBK, no'a-



eqeT qaena sBesn, HMeioruux 2 II Gonee nyqefi Ha eniiHIIUY nnoruanii aMynheHH, 

9KenOHI1pOBaHHOH B TeqeHII8 MeeHUa nOK83aJ1 1 qTo epenHHH IIHTeHeiiBHOeTb HefiTpOHOB 

2 
B na6opaTopiiH N1 4 /eM, pile. 11 oueHIIBaeTeH 4 HefiTpleM eeK; B noMerueHIIHX 

1,2 II 3 fTOT )K8 pile,/ epenHHH IIHT8HeiiBHOeTb H8HTpOHOB He npeBbiUlaeT 0,2 
2 

HefiTp /eM eeK, 

06ruee eoeTOHHII8 3JJ.OpOBhH nepeoHana, pa60T8lOIU8f'O BO Bp8JJ.Hb!X yenOBIHIX, 

KOHTponiipOBanoeb noepeneTBOM eHeTeMaTHqeeKHX M8JJ.IIUIIHeKHX OeMOTpOB H JJ.IIenaH-

6epHOf'O Ha6J1IOJJ.8HHH Bpaqefi pa3J1IIqHhlX eneuiiaJ1hHOeTefi /eM. qaeTb 11 eTaTbiif. 

B T8X enyqaHX 1 KOI'JJ.a JJ.03IIM8Tpi1qeeKHfi KOHTpO!lh yKa3biBan Ha B03MO)!<HOe 3Haqii

T8J1hH08 nepeo6nyqeHII8 eoTpyJJ.HIIKa 1 npaKTIIKOBaneH BHeoqepeJJ.HOfi KOHTpO!lh eoeToH-

HHH 3JJ.OpOBhH H H3M8H8HIIH eoeTaBa KpOBIIo 

06pa60TKa JJ.aHHhlX JJ.03HM8TpHqeeKOf'O KOHTponH 

MHoroo6pasiie BhlnonHH8MhlX pa6oT aKennyaTBUIIOHHoro II aKenepHMeHTanhHoro 

XapaKTepa, a TaK)!{8 KOHTaKT e pa3J1IIqHbiMII THnaMH paniiaUIII1 1 B'bl3biBaeT pa3HY!O 

eTeneHh BosnefieTBHH usnyqeHHH Ha nepeoHan na6opaTopHI1. noaToMy nnH aHannsa 

HY)!{HO nH60 paeeMaTpiiBaTb yenOBHH Tpyna Ka:>l<JJ.Of'O eoTpyJJ.HHKa, qTo eHJ1hHO 

yenO)KHH8T pa6oTy, J1I160 pa3JJ.8J1HTh B8eb KOHTHHI'8HT Ha OTJJ.8JlhHbl8 rpynnbi e 6.TIII3-

KHMH yenOBHHMH Tpyna H 'npiiM8pHO OJJ.IIHaKOBbiMII ypOBHHMH B03x:tefieTBHH panHaUHH 

H HsyqaTh epenHee B03JJ.8HCTBII8 no 9THM rpynnaM, Mbl nOlllJlH no BTOpOMY nyTII. 

Beero BhlneneHo TpH rpynnhl. Bo BTopofi rpynne eJJ.enaHo pasneneHHe Ha nBe non

rpynnhi, B no.IJ.rpynny a/ BXOJJ.HT eoTpyJJ.HHKII, noeTynHBllJHe B natiopaTopHIO no 

1953 f'OJJ.a; B nonrpynny 6/ - OeTanhHbl8 eoTpyJJ.HHKH. LlaHHb!8 6b!J1H o6pa6oTaHbl 

JJ.JlH 161 qenoBeKa, npeneTaBnHIOIUIIX 60J1hlllYlO qaeTb KOHTHHf'8HTa J1Hll 1 pa6oTaiO

IUHX B nonHx HOHH3IIpyioruux IlsnyqeHHfi B 1957 rony. Hu)Ke D.aeTeH KpaTKoe onu

eaHHe ycnOBHH Tpyna II npiiHHMa8MbiX Mep 6esonaCHOeTU no K8}!{.1J.0H rpynne. 

nepBBH rpynna - 31 qeJ10B8K - eoTpyJJ.HHKII, nonBepraiOIUUeeH HaH60J1hW8MY 

BOSJJ.eficTBHIO paJJ.HaUHII. LlnHTenhHOeTh IIX pa6oqero JJ.HH - 6 qaeoB. 3Ty rpynny 

COCTaBJ1HlOT J1IIU8 1 HenoepeJJ.eTB8HHO 3aHHThl8 HB 9KennyaTBUHII eiiHXpOUHKJ10TpOH8, 

peMOHT8 BHyTp8HHHX Y3J10B 1 BaKyyMHOH K8M8pbl YCKOpHT8JlH, a TaK}!<8 Ha MOHTa:>Ke 

BHyTpH KaMepbi una B6m13H ycKopHTenH, HOBbiX yeTpofieTB IlnH npu6opoB. Onu non
I 

. Bep:>!<8Hb! 1 f'JlBBHblM o6pa30M 1 B03JJ.efieTBH!O raMMa-6eTa-usnyqeHHfi, a TaK:>J<e neti-

TpOHOB BhleOKHX 9H8pf'Hfi. nocTOHHHOe pa6oqee M8CTO 25% 9TOI'O KOHTHHI'8HT8 nHU 
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I nem.ypHbie MexaHUKnl eo epeMst neftcTBnst ycKopnTenst HaxonnTcst B noMemeHHH 1 

lcM.pHc.l I, rne B03MO:>KHO nnll.lb Hann"'He HesHa"'HTenbHbiX Konn"'eCTB 5biCTpbiX 

HeiiTpoHoB. OcTanbHbie coTpynHUKH aToft rpynnbi 80-80% ceoero pa5o"'ero epeMeHn 

HaxonstTCSl B llOMemeHUSlX 1 r.z:te ypOBHU Hsny"'eHUft He npeBbiWaiOT ecTeCTBeHHblii KOc

MH"'eCKHft ¢0H U TOnbKO BO BpeMSl nnaHOBo-npenynpenuTenbHOro peMOHTa YCKOpH-

Tenst paOOTaiOT B UHTeHCHBHbiX nonSIX (( H ~ - Hsny"'eHuft. 

BTopyro rpynny - 105 "'enoeeK cocTaBnsteT Hay"'Hbiii KonneKTUB, BbmonHstromuii 

pa3H005pa3Hbie 9KCnepnMeHTbl Ha CUHXpOUUKnOTpoHe. Yfx paOO"'Ue MeCTa BO BpeMSl 

OllbiTOB HaXonstTCSl B llOMeiUeHUSlX 2 U 3 1 a OCTanbHOe BpeMSl-B npyrHX snaHHSlX na-

5opaTopHU. 0Hn noneepraroTcst eqsneiicTBHIO raMMa, oeTa-Hsny"'eHnii, a TaK*e 

o biCTpbiX HeiiTpOHOB. t.J:acTb COTpy nHHKOB 9TOft rpynnbi UHOrna BbiUOnHsteT pasnH"'Hbie 

paOOTbl BonU3H KaMepbl BbiKniO"'eHHOrO yCKOpHTenSI. 

TpeTbst rpynna - 25 "'enoeeK. B Hee exonuT eecb ecnoMoraTenbHbiii nepco-

Han cnHxpounKnoTpoHa. nuua aToft rpynnbi eo epenHbiX ycnoenstx paooTaroT anusonu

"'ecKH, npn"'eM HHTerpanbHaSl UHTeHCHBHOCTb BOsnettcTBHSl nsny"'eHUSl Ha HX paoO"'HX 

MeCTaX HUKOrna He npeBbiLUaeT npenenbHo-nonycTUMbiX HOpM. npH paooTaiOmeft 

ycTaHOBKe OHU 1 KaK npaBUn0 1 HaxonstTCSl B llOMeiUeHHSlX1 na."neKO OTCTOSllllHX OT 

snaHnst ycKopnTenst. 

DnR Kam.noro coTpynHnKa onpenenstnacb cpenHstst nHeBHast noaa eosneil:cTBIHI 

usny"'eHUSl no naHHbiM Yf ct>K, nyTeM CYMMHpOBaHUSl "'HCna peHTreH, nony"'eHHbiX sa 

ece epeMst pa5oTbi H neneHnst Ha "'ncno paoo"'HX nHeft. HaxonHnacb cpenHstst nHee

Hast noaa eosneftcTBHSl Hsny"'eHUSl nnst Ka)Knoft rpynnbi unu nonrpynnbi. B Ka*noil: 

rpynne Hau5onbLUee oTKnoHeHHe oT cpenHero B 5onbLUHHCTBe cny"'aee He npeBbiLUa· 

no neyKpaTHoro u nHLUb B nRTu npoueHTax OT o5mero "'ncna Obmo paBHo Tpex

KpaTHoMy. Ha6nronanncb ennHU"'Hbie cny"'an, Korna OTKnoHeHI<~e oT cpenHero noTeM

HeHnst sHa"'nTenbHO npeebiLUano TpexKpaTHoe. OnHaKo TO"'HO ycTaHoBUTb eepxHnft 

npenen OTKnOHeHUSl OT cpenHero He ynaeTCSl BBUny HeB03MO)KHOCTH ¢oTOMeTpnpo-

BaHHSl nneHKH C noTeMHeHneM, cooTBeTcTBYIOIUHM nose 6onee 3-x peHTreH·. 

CTOnb UHTeHCRBHbie llOTeMHeHUSl Mbi OTHOCUM sa C"'eT sacBeTKU nneHKH 1 He o~ycnoe

neHHOil: neil:cTBUeM OHOnorn"'eCKU onacHbiX nsny"'eHnft. nnSl nepBoil: rpynnbi Obin BBe

neH nonpaBO"'HbiJ:l Koa¢¢nuneliT Ha nornomeHne 5eTa-"'acTnu cTeHKaMn KacceT,bi 1 pae

Hbiil: 1,25. KpoMe Toro, nnst ecex rpynn eeeneH nonpaBO"'Hbiil: Koa¢¢uuneHT Ha 

:) 



x/ 
HeeneTeMaTH'IHOeTb HOlll eHHH KaeeeT, paBHbifi 1,12 • CpenHHH .noaa Boa.nefteTBHH 

HeftTpOHOB 50nblllHX SHeprHft OUeHHBanaeb, HeXO,!lSI Ha cPaKTl:l'leeKoro BpeMeHH pa5o

Tbi Ka:>Knoro eoTpy,nHl:IKa Ha yeTaHOBKe, noTOK HefiTpOHOB 5onbllll:IX SHeprHft B 5onb

llleft qaeTH noMeiU9Hl:lfi 1, 2, 3 .!lO 1953 ·rona eoeTaBnHn OKono 15-30 HeftTpfeM2eeK, 
2 

0,nHaKO B O.!lHOM l:la yqaeTKOB noMemeHl:ISI 1 OH MOr ,noeTHraTb 100 IIeftTpOHfeM eeK. 

CpenHHft noToK 5bieTpbiX HefiTpoHoB B noMemeHl:IHX 1, 2, 3 e 1954 rona B eBHal:l . 

e eoopy:>KeHHeM MOIUHOA aamHTbi yMeHbwl:lneH H eornaeHo RaMeHeHl:IHM paBeH 0,2 
2 . 

He:liTpoHieM eeK, B nep1:1o.n peKOHeTpyKUl:ll:l eHHxpouHKnoTpoHa, aaHHBllleft Beeb 

1953 ro.n, KOHTl:IHreHT nepBoft, BTopo:li 1:1 TpeTbeft rpynn He no.nBepraneH .nefteTBl:IIO 

HeftTpOHOB, 

PeaynhTaThl o5pa5oTKl:l 

nony'leHHbie .naHHbie npl:IBeneHbi B Ta6n1:1ue 1, rne B noene.nHeft rpacl:>e yKa

aaHa eyMMapHaSI .noaa Boa.nefteTBHH Beex BHnOB BpenHhlX Rany'leHl:lfi, Bee aHaqe

Hl:IH ,naiOTeSI B nonHX npe,nenbHO nonyeT:HMOfi BenH'Il:IHbi, 

Ta5nnua1 

rpynnbi H 
no.nrpynnhi 

KonH'I, 
nnu 

CoenHHH CoenHHH noaa 
.noaa no ncr raMMa-na-
raMMa-na- nyqeaHIO e yqe-
nyqeHHIO TOM oeTa-nsnd--

cgenHSISI. cgenHSISI C)':MMapHaSI 
.!l aa no n ~a no e0e,nH,,noaa 
HefiTpOH, He TpOH, llan~~~J!a-

1953- 1:f HefiTpOH, 1950- t~~a~H,H'b1:1:-\ -
1957 

HOllleHHSI KaeeeT 
r.r. 1950-1957 r.r. 

1950
... 1957 r.r. 1950-1957r. 

1952 r.r. 

1 31 0,16 0,22 0,5-1,4x/ 0,01 0,4-0,8 

2a 32 0,08 0,09 0,5 0,01 0,3 

25 73 0,10 0,11 0,4 0,01 0,3 

3. 25 0,07 0,08 

npoene,nl:!Tb HaMeHeHl:l9 noabi H9ftTpOHOB no ron aM no,no5HO TO My, KaK STO 

e.nenaHo Hl:I:>Ke e .naHHhiMl:l VI ct>K, He npe,neTaBnHeTeH BOaMO:>KHbiM1 nosToMy Beeb 

.x/ 

xx/ 

nonpaBO'IHbi:li K09cPcPHUl:I9HT Ha nornomeHl:le 5eTa-qaeTl:IU eTeHKaMl:l B.aeee-
T hi', a TaK:>Ke Ha H9el:leT9M8Tl:I'IHOeTb HOlll eHHSI KaeeeT onpe,nenSinHeb SKe
:xepHMeHTanbHO, 

Benl:l'll:!Ha n03bi, paBHaH 1,4 H MeeT aaBbiLLeHHbift xapaKTep, noToMy 'ITO 
B KaqeeTBe ~pe,nHero nOTOKa HefiTpOHOB npl:!Hl:!Manoeb MaKeHManbHO Boa

MO :>KHOe aHa'leHl:le 1:1 e'll:!Tanoeb 1 'ITO yeKOpl:IT9nb Bee Bp9MSI pa5oTaeT 
B pe:>KHMe reHepaUl:IH HefiTpOHOB, 
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BOCbMHneTHUH uepHO.ll pa30HT Ha .llBa 0Tpe3Ka: 1950-1952 r,r, H 1953-1957 r~r,, 

KOTOphle pe3KO OTnH'I8IDTCH Jlpyr OT Jlpyra Benn'IHH8MH ypOBHeH UHTeHCHBHOCTH 

Hei!:TpOHOB Ha paOOqHX MecTaX, 

VJ'3 TaonUUbi BH.llHO, 'ITO l10 Jl8HHbiM VJ4>K B Te<JeHne BCeX BOCbM:Il: neT Cpe.ll

HHH Jl03a 38 JleHb. JlnH nmoofi rpyl1l1bi He TipeBbiWaeT 0,3 upe.llenbHO-JlOTiyCTHMOfi, 

B03.llei!:cTBne pa.llHaunu Ha coTpy.llHHKOB uepBofi rpyTITibi 3a.MeTHO 6onb .we , <JeM 

B Jlpyrnx rpyuuax 1 KaK no raMMa-,6eTa-n3ny<JeHHHM, TaK n no cyMMe Be ex BH.llOB 

H3ny<JeHHfi. numb JlnH aTofi rpyl1l1bi CYMMapHbifi cpe.llH:Il:fi ypoBeHb H3ny<JeHnii HeCKOnb

KO upeBbrwan .llO 1953 ro.lla upe.llenbHO-JlOTIYCTHMbifi. nocne 1953 ro.lla cyMMapHast 

cpeJlHHH BenH'IHHa Jl03bi JlnH 1-fi rpyl1l1bi CTana HH )l{e upe.llenbHO-.llOTIYCTHMOfi, 

Oowast cTeneHb o6ny<JeHHH pa6oTJ:!HKOB BTopofi u TpeTbefi rpyuu B HecKOJibKO pa3 

M eHbW e Upe.ll enbHO- .llOTIYCTHMOfi BenH'IHHbi, 

0TKnOHeHIIe OT cpe.llHero 3Ha<JeHHH B CTOpOHY OOnbWeH BeJIH'IIIHbi l10 OOWeMy 

B03JleHCTBUID BCeX BH.llOB H3nyqeHUH JlnH uepBOfi H TpeTbefi rpyl1l1 He upeBbiWaeT 

.llBYKpaTHoro , a .llnH BTopofi rpyunbr .llOCTnraeT 2,5-KpaTHoro, Ha6mo.llaeMoe B 

HeKOTOpbiX cny'IaSIX OTK!lOHeHl!e OT cpe.llHero 3Ha<JeHUH, l1peBbilll8IDIUee upe.llenhHO

JlOTIYCTHMYID Ben:ll:'IIIHYt ooycnoBneHO uenHKOM HefiTpOH8MIIo 

Vl'3MeHeHne ypoBHeA o6nyqeHHH pa3nntJHhlX rpyuu coTpy.llHHKOB no .ll8HHhlM 

HHJlHBII.llY8nbHOrO ~OTOKOHTpona B Te<JeHne BOCbMHneTHero uepHOJl8 l1pUBe.lleHO 

Ha puc. 2. Ha aTOM pncyHKe no ocn Op.llHHaT yKa3aHo cpe.llHee qncno peHTreH aa 

O.llHOrO COTpy.llHHKa, TIOJiy'IeHHOe B TOfi HnH HHOfi rpyuue 38 COOTBeTCTBYIDWHI rOJl, 

KaK BH.llHO 1!3 pncyHKa, . .lla*e .llnR uepBofi rpyTITibi cpe.llHHH .ll03a cocTaBnsteT 

OKono 1/5 rO.llOBO:li Jl0l1YCTHMOA HOpMbl I 15 peHTreH/. YMeHhWeHHe cpe.llHeti: Jl03bl 

B nepBOH rpyune B 1953 ro.lly Bbi3BaHO OCT8HOBKOA H peKOHCTpyKUHeA CHHXpOUHKno

TpOHa, .[lna OCTanbHbiX rpyl1l1 M8KC11ManbHblfi ypoBeHh He TipeBOCXO.llHT 3 peHTreH, 

8 Te<JeHHe uocne.llHHX l1HTH neT BeJIH'IHHa cpe.llHeA rO.llOBOH Jl03hl JlnH HHX COCTaB

nsteT OKOnO 1 peHTreHa, CHH}!{ eHUe cpe.llHeA Jl03bl B03Jl efiCTB:Il:SI H3ny<JeHUH B l10CJie.ll

HHe rOJlhl, HeCMOTpH Ha l10CTOHHHOe yBennqeHUe HaBe.lleHHOA pa.llH08KTHBHOCTH yCKO

pHTenst, OOH38H0 1 C O.llHOfi CTOpOHblt COOpyiKeHHID 6onee COBepweHHbiX 38IUHT, C: 

JlpyrOH CTOpOHblr nyqwefi OpraHH38UHH Tpy.lla H Mep 6e30l18CHOCTH B TIOnH Bpe.llHbiX 

H3ny<JeHHI, 

npnBe.lleHHaSI B TaonHue Benl!'IHHa B03JleHCTBHH raMMa-H3nyqeHHSI oupe.lleneHa 

c HeKoTopotl: uorpewHoCTbiD, 3Ta uorpelllHOCTh ycTaHaBnnBanacb HBMH aKcuepnMeH-



TaJibHO H AJISI 3HatteHHi!: A03 1 nonyttaeMbiX COTPYAHHKaMH l rpyniibi
1 

OKaaanacb 01(:0110 

80% AJISJ ocTaJibHbiX rpynn - ae 6onee 100%, 

3a nOMOlllb, nOCTOSIHHbii!: HHTepec H U9HHbl9 COBeTbi aBTOpbl Bbipa:>K a lOT 

onaroaapHOCTb npocp, B.n .n:>K enenoBy 1 no..u pyKOBOACTBOM KOToporo B naoopaTOpHH 

SlA9pHbiX npOOJI9M npOBOAHJIHCb BCe paoOTbi no C03AaHHIO 3alllHTbl CHHXpOUHKJIOTpo

Ha H opraHH3aUHH CJiy:>Kobi A03HM9TpHH, 

n H T e p a T y p a 

1. B.n. nmenenoB, B.M. noaTeKopBO, ATOMHaSI 9HeprHSJ, 3, 413, 1957r. 

2. B.n.nmenenoB, B.n.nMHTpHeBcxni!:, B.C. KaThiWeB, M.C.KoaoaaeB, M.r. Me
mepS~KoB, K.M.TapaKaHoB, A.B.'LJeCTHOi!:, ATOMH.aSI aaeprng, i. 13, 1956r. 

3. M .. M.KoMO'!KOB1 B.H.MexeaoB /rOTOBHTCSl K nettaTH/, 

4. M.M.KoMottKoB, B.H. MexeaoB. ATOMHaSJ aaeprHSJ 1 1,., 471, 1958 r. 

5. B.n.AcpaaacbeB, ATOI\i"HaSJ aueprng IB nettaTH/, 

6. H.H. ryceB. CnpaBO'IHHK no paanoaKTHBHbiM HanytteHHSIM ·n aamHTe, M earna, 
1956 r. 
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M .H. ¢l aTeeBa 

'4 a c T b 2-H 

OObiT .LH1COAHCEPYI3AUYIYI COTPY .UHYI KOB 



illHpOKOe HCUOnh30B8HHe B npaKTHKe H Hay'IHbiX HCcnenoBaHHHX HCTO'IHHKOB 

HOHH3HpyiOUlHX H3ny'leHHii: H HeH36e:>KHbiii: KOHT8KT pa60THHKOB C H3ny'leHHeM, Tpe6yeT 

BHHMaTenhHOI'O H CHCTeMaTH'IeCKOI'O KOHTponH 38 COCTOHHHeM 3nopOBhH KOHTHHI'eHTa 

nHU1 KOHT8KTHpY!OlllHX C H3ny'leHHeM. 3TOT KOHTpOnh Heo6xonHM nnH CBOeBpeMeHHOI'O 

BbiHBneHHH pa3nH'IHbiX cpyHKUHOHanhHbiX U8TOnOI'H'IeCKHX cnBHI'OB CO CTOpOHbi OTnenh

HhlX opraHOB H CHCTeM, KOTOphle MOI'YT B03HHKHyTh B opraHH3Me npH Heco6niOneHHH 

COOTBeTCTBYIOlllHX npocpnnaKTH'IeCKHX Mep?UpHHTHii: 1 npH HenocTaTO'IHO y nosneTBOpH

TenhHbiX C8HHTapHO-I'HI'HeHH'IeCKHX ycnoBHSIX H U~H HenocTaTO'IHO XOpOWO Opi'8HH-

30B8HHOii: CHCTeMe no3HMeTpH'IeCKOI'O KOHTpOnH •. 

CsoespeMeHHoe BhlSIBneHHe cpyHKUHOHanhHhlX naTonorH'IecKHX cnsnros oco6eH

HO B8:>KHO nnH paHHHX.CTanHii: ny'leBOI'O B03neii:CTBHH 1 Korna "ace Hepe3KO H.Bce 

o6paTHM0° • 

OnbrT nncnaHcepH3aUHH COTPY..:lHHKOB pHna y'lpe:>KneHHii noKa3an, 'ITO cHcTeMaTH'Ie

cKoe Ha6niOneHHe 38 KOHTHHI'eHTOM nHU, KOHT8KTHpY!OlllHX C panHaQHeii:, SIBnSieTCH Ba:>K

HbiM npocpnnaKTH'IeCKHM MeponpHHTHeM B o6meii CHCTeMe OXp8Hbi 3nopOBhH naHHOI'O 

KOHTHHI'eHTa. llHCU8HCepH38UHH COTpynHHKOB na6opaTOpHH HnepHhlX npo6neM 

06~ennHeHHoro HHCTHTyTa SinepHhlx HccnenoBaHHii npencTaanSieT oco6hlii HHTepec, 

T.K •. C onHOii CTOpOHbi HMeeTCH BbiCOK8H HHTeHC:IiBHOCTh H3ny'leHHii:, H C npyroi\ 1 -

neTanhHO nponyM8HH8H H noCT8TO'IHO BbiCOKO Opi'8HH30B8HH8H 38UlHT8 OT o6ny

'19HHH H XOpOWO UOCTaBneHHbiii: ,ll03HM eTpH'IeCKHii: KOHTpOnh, 

06cnenoaaHHe npoaonnnoch KoMnneKcHo 6pnranoii ~pa'leii KnHHHKH pannono

riPtecKoro oTnena YlHCTHTyTa rHrHeHbi Tpyna H npocpeccHoHanhHbiX 3a6oneaaHHfi 

AM H CCCP. B ocMoTpe npHHHManH y'laCTHe apa'IH pa3nH'IHbiX cneunanhHOcTefi -

TepaneBT 1 HeBponaTonor, reMaTonor, aHnoKpHHonor, oKynncT, oTonapHHronor. K poMe 

o6hl'IHOI'O cpH3HKanhHOI'O o6cnenoBaHHH 1 B pa6oTe npHMeHHnHCh pa3nH'IHhle TOHKH9 

MeTonbr HccnenosaHHSI - HesponorH'I9CKHe cpyHKUHOHanhHb!e npo6br 1 onpeneneHHe 

cpyHKUHH UlHTOBHnHOii :>Kene3bi no panH08KTHBHOMY Hony 1 COCTOHHH SI 060HHTenhHOI'O 

8HanH38TOpa, OnpeneneHHe nepHcpepH'IeCKOI'O QBeTHOI'O 3peHHH, COCTOHHHH BHyTpH

rna3HOI'O nasneHHH H T.n. 

Bcero 6hlno o6cnenosaHo 196 'lenoseK 1 H3 KOTOphlx 178 'lenoseK HMenH 

KOIITaKT c HOIIH3HpyiOme:H. pannauneii B npouecce csoeii: npoH3BoncTBeHHOii pa6oTbi. 

B aaBHCHMOCTH oT HHTeHcHBHOCTH KOHTaKTa see o6cnenyeMbre 6brnH pa3neneHbi 

H8 3 rpynnbi, npOH3BOnCTBeHHaH XapaKTepHCTHKa KOTOpbiX npHBOnHnaCh BbiWe. 
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Han6on&UIII:li KOHTaKT c pa.unauire:li IIMena 1 l"'pyrma, HaHMeHhUIHii - 3-SI rpyrma. 

BHyTpH rpynn npoao.unnoch aeneHne no cTa)Ky pa6oTbr; KaK naaecTHo, anuTen&-

HOCTb KOHT8KTa OK83hlBaeT cywecTBeHHOe BnHSIHHe Ha COCTOSIHHe Opl"'8HH3Ma. 

OaHIIM na Han6onee TPYLlHhlX BonpocoB nyqesoii npo6neMhl SIBnSieTcSI sonpoc 

0 paHHeii .llH8I"HOCTHKe nyqeBOI"O B03Ll e:iiCTBHSI 1 KOI"Ll8 ewe Henh3SI l10CT8BHTh ,llHai"

H03 nyqeBoii 6one3HH 1 HO KOI"Ll8 H8JIHqHe pSI.ll8 OTaenhHbiX rrpH3H8KOB y)Ke !103BOnSieT 

I"OBOpHTh 0 HaqanhHOii Kn~~nqecKO:ii KapTHHe nyqeBOI"O B03.UeiiCTBHH. 

HasecTHo, qTo paHHHSI KnHHHKa nyqeBOI"O Boa.ueiicTBHSI He HMeeT B HacTostwee 

BpeMSI qeTKHX CHMI1TOMOB 1 cue UHqmqeCKHX TOnbKO LlJISt nyqeBOI"O B03Ll eMCTBHSI 1 H 

,llHai"HOCTHK8 CT8BHTCSI Ha OCHOB8HHH KOMrrneKCa CHMITTOMOB, Ka)K,llhiM H3 KOTOph!X 

XOTSI H H86JilO,ll8eTCSI rrpH LlPYI"HX aa6oneB8HHSIX 1 HO coqeTaHIIe KOTOpbiX xapaKTep-

HO anSI nyqesoM 6oneaHn. 

npn aHannae LlHCI18HCepHOI"O M8Tepnana yqHThlBaeTCSI 06hlqHo KOMITneKC BTHX 

CHMITTOMOE 1 B OCHOBe KOTOphlX MOI"nO ne)KaTb XpOHHqecKoe JiyqeBoe B03,lleMCTBHe. 

YqHTbiBanOCh o6wee COCTOSIHHe Opl"'8HH3M8 1 COCTOSIHHe BHyTpeHHHX Opi"aHOB 1 

HepBHO:ii CHCTeMbi 1 COCTOSIHHe I"eMOITOSTHqecKOM CHCTeMbi ITO KapTHHe rrepHcfJepn

qecKoii KpOBH. 

¢yHKUHOHanhHhle CLlBHI"H CO CTOpOHhl paanaqHhlX Opl"'8HOB H CHCTeM BCTpeqaJIHCb 

BO BCeX o6CJie,llOB8HHhlX I"pynrrax, HO qacTOTa II Bhlpa)KeHHOCTb HX B pa3nHqHhlX 

I"PYITITaX 6hlna HeO.llHH8KOBa. anSI 6onee HarnSI,llHOI"O rrpe.ucTaBneHHSI 0 rronyqeHHhlX 

peayn&TaTaX 1 Ll8HHhle CpaBHHT9JibHO:ii paapa60TKH 6yayT ripe,llcTaBneHhl BMeCTe 

no seeM o6cne.uosaHHhiM I"pyrrrraM. 

l-SI rpyrrrra, HMeiOW8SI HBH60nbUIH:ii KOHT8KT C H3nyqeHHeM, COCTOHT H3 38 qeno

BeK, B l10Ll8BnSIIOWeM 6onbUI,HHCTBe My)KqHHj )KeHWHH TOnbKO 2; rrpeo6na.uaeT 

/25 qenoseKf cpe.uHHM soapacT oT 31 .uo 40 neT; cTapUie 41 I"O.lla - 7 qenoseK; 

MOnO)Ke 30 neT - 6 qenoBeK. noqTH Bee pa60THHKH aTOM I"pyrrrrbl /33 qeJIOBeKa/ 

nMeroT cTa)K pa6oTbi 6onee 4 neT H Ton&Ko 5 qenoBeK - M eHee 4 neT. 

2-SI I"pyrrrra, Han6onee 

HeM TaK)Ke Mano-fl· 60 
I 

MHoi"oqncneHHa - 114 qenoseK, KonnqecTBo )l{eHWHH 8 
qenoBeK pa6oTaroT 6onee 4 neT, H cpe.un HHX 

I10Ll8BnSIIOWSe 6onhlliiiHCTBO OTHOCHTCSI K cpe.uHeMy H M OJIOLlOMy Boa-

/ 

pacTy - oT 31 .uo 40 neT - 34 qenoBeKa, OT 21 .uo 30 neT - 20 qenoBeK; 
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rpynna C MBHbWHM CT8MBM OTHOCHTBJibHO BBJIHKa - 54 'IBnOBBKa; H COnOCT8BJIBHHB 

BHYTPH BCBM rpyrrnh! no CT8:1H:y B03MOMHO: CpBJJ:H 9TOH, 5onee MOnOJJ:OH no CTaMy 

rpynnhl npeo6na.a:aeT Mono.a:o:if Bo3pacT oT 21 .a:o 30 neT - 42 qenoseKa. 

3-SI rpynna 'IHCnBHHO HBBBnHKa - 26 'IBJIOBBK; MBHIUHH B 9TOM rpynne HBT; 

npeo5na.a:aeT Mono.a:oii: 'II cpe.a:Hrr:if B03pacT; y 21 qenoBeKa cTaM pa5oThi 5onee 

4 neT. 

npu aHan'II3B JJ:8HHh!X no BCBM rpynne B' uenoM SIBHhiX, BblpaMBHHh!X cnyqaeB 

JIY'IBBOH 5one3H'II HnH 2 CTBnBH'II 06HapyMBHO HB 5hiJIO. BMBCTB C TBM, HB05xo-

JJ:HMO OTMBT'I!Tb 1 'ITO B pS!JJ:B cnyqaeB Ha6nro.a:an'IICb JIBI'K'IIB cpyHKU'IIOHanbHb!B CJJ:BH

I'H CO CTOpOHhl p83JI'II'IHhiX Opl'8HOB 'II C'IICTBM 1 CTBnBHb 11 Bblp8)KBHHOCTb KOTOpb!X 

yCHJl'I!BanaCb B COOTBBTCTBHH C JJ:Jl'IITBnbHOCTbiD KOHT8KT8 'II 'HHTBHCHBHOCTbiD B03JJ:Bil:

CTBHSI /no rpynnaM/. 

Co cTopOHhi cep.a:e'IHo-cocy.a:rrcTo:if crrcTeMhi /TepaneBT Ll.eHHOOBa E.A.I ooo5hiX 'II3Me

HBHHA Bb!SIBJIBHO HB 5bino; cny'laH nopaMBH'IISI KJianaHHOI'O annapaTa cep.a:ua, MHOKap-

JJ:HOJJ:'IICTpOcpHH BCTpB'18JlHCb OTHOCHTBJ!bHO pe.a:Ko; OC05hll HHTepec npBJJ:CTaBnSI-

JIO n:ccne.a:oBaHHe ToHyca cocy.a:os, HapyllJeHn:e KOToporo qacTo BcTpeqamTcH B Knn:

HHKB nyqesol 6one3HH. ConocTasneHn:e .a:aHHhlX o HopMoTOHHH, rHnepTOHHH H cocy

.a:n:cTol na5HnhHOCTH no pa3JIH'IHhiM rpynnaM rrpe.a:cTaBneHo B Ta5nn:ue NQ 1 

n: B .a:rrarpaMMe NQ 1. 

LJ.aHHh!B Ta5nHUhl H JJ:HarpaMMhl I'OBOpHT 0 TOM, 'ITO KOnH'IBCTBO JIHU C HOpManb

Hh!M KpOBHHhiM .a:asneHHBM npeo5na.a:aeT B 3-1., MBHee o5nyqaeMol rpyrrne; rn:nep

TOHHH HBCKOnbKO '18lUB C BCTpeqaeTCH B } rpynne, HO 'II BO BTOpOJ:i rpyrrrre Ha5nm

JJ:8BTCSI JJ:OBOJibHO '18CTO; I''IInOTOH'IISI BO 2-1 rpynrre BCTpeqaeTCSI JJ:8)KB '18IUB, 'IBM 

B 1; C03JJ:8BTCSI o5wee Bne'laTnBH'IIB 06 H3BBCTHOI HBYCTOH'I'IIBOCT'II COCYJJ:HCTOI'O 

TOHyCa y JJ:BHHOI rpynnhl o6cnBJJ:OB8HHhlX nrru, 'ITO COI'nacyeTCSI H C KJIHHH'IBCKHMH 

HCCnBJJ:OB8H'IISIMH Hau5onee paHH'IIX npH3H8KOB XpOHH~BCKOI'O ny'IBBOI'O B03JJ:BHCTBHS!o 

He y.a:anoch o5HapyMHTb KaKn:x-nH6o Bbipa):KBHHhiX 'II3MBHBHn:ii co cTopOHhi 

.tKeJiyJJ:O'IHO-KHWB'IHOI'O TpaKTa H nO'IBK. 

To )KB BnB'I8TJIBHHB HBYCTOll'IHBOCTH CHMnTOMOB Ha5JIIDJJ:8BTCSI H npn '8HanH3B 

JJ:BHHh!X 0 COCTOSIH'II'II HBpBHOii: CHCTeMhl /HBBp0l18TOJIOI' noH'II30BCK8Sl A.A./; HCCJIBJJ:OB8HHB 

qyBCTBHTBJlbHOCTH noKa38JIO H8JIH'I'IIB H8'18JlbHb!X C'IIMnTOMOB 'lyBCTBHTBJlbHOI'O nonu

HBBpHTa BO BCBX rpynnaX, B 3-1 JJ:8rKB HBCKOJlbKO '18lUB 1 'IBM B JJ:pyl'HXj HO 
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cnyqaH 6onee Bbipa)KeHHhiX H 6onee TSI)KeJibiX KJIHHHqecKH cpyHKUHOH8JihH biX 

C~BHrOB B HepBHOH CHCTeMe -uepe6pacTeHH51 1 - BCTpeqaeTC51 B He60JihillOM rrpo

ueHTe CJiyqaeB TOJihKO B 1 If 2 rpyrrnax; 8CTeHo-BereTaTHBHOe COCTOSIHHe OTMe

qaeTCSI OTHOCHTeJihHO pe~KO. 

8 OCHOBHOM )Ke 1 T8K )Ke K8K If B OTHomeHHH cep~e"'HO-COCY~HCTOH CHCTeMbi 1 

MO}KHO rOBOpHTh 0 H8JIH"'HH JierKHX 1 HerrOCT051HHhlX 1 HeyCTOfi"'HBhlX cpyHKUHOH8Jih-

HbiX C~BHrOB 1 6ea H8JIH"'H51 K8KHX-nH60 6onee rny60KHX rropa)KeHHfi. 

Yfccne~oBaHHe oTonap«Hronora I OcTarrKeBH"' B.E./ a p51~e cnyqaea BhiSIB

JISIJio 06hl"'HOrO xapaKTepa IT8TOJIOrHro CO CTOpOHhl rJIOTKH, ropT8HH 1 yxa, HOca, He 

HMeromyro rrp51MOrO OTHOilleHHH K Jiy"'eBOMy B03~efiCTBHID. 01:JeHh HHTepeCHbi ~aHHbie 

o6cne~OB8HHH 060HHTeJihHOrO aH8JIH38TOpa, - BhiHBJieHHe COCTOHHHH rrepBHl:JHOH 

aHOCMHH If rrmOCMHH. no ~8HHbiM rrpe~BapHTeJihHOfi o6pa60TKH peayJihT8TOB o6-

CJie~oBaHHH /~HarpaMM8 N2 3/ MO}KHO BH~eTb1 'ITO COCTOHHHe rHITOCMHH H8H6onee 

l:JaCTo Ha6nro~aeTcH B 1 rpynne, HeCKOJihKo pe)Ke - Bo BTopofi, H peme acero B 

3 rpynrre. KoJIHl:JeCTBO JIHU C HOpM8JihHhlMH ITOK838TeJIHMH COOTBeTCTBeHHO Boa-

pacTaeT OT 1 K 3 rpyrrrre; ~8HHOe H86JIID~eHHe 0 HapyilleHHHX cpyHKUHH 060HH-

TeJihHOrO 8H8JIH38TOpa ITO~TBep)K~aeTCH' KJIHHHl:JeCKHMH Ha6nro~eHHHMH pa~HOJIOrH

l:JeCKOH KJIHHHKH HHCTHTyTa. 

rpy6ofi rraTOJIOrHH CO CTOpOHhl opraHOB apeHHH OTMeTHTh He y~aeTCH. YfHTe

peCHhl ~aHHhle 0 COCTOHHHH rrepHcpepH'IeCKOrO UBeTHOrO apeHHH /~HarpaMMa 4/. 

YfaMeHeHHSI. UBeTHbiX ITOJiefi· apeHHH OTMel:J8IDTCSI /a CTOpOHy Cy)KeHHSI/ rrpH 

pSI~e aa6oneBaHUfi ceT.l:J8TKH H 3pHTeJibHOrO HepBa; 6onee B8}KHOfi HBJIHeTCH 38BH

CHMOCTh UBeTHOrO ITOJIH 3peHHSI If ero rpaHifU OT H3MeHeHHfi cpyHKUHOH8JihHOro xa

paKTepa B p83JIHl:JHbiX OT~enax HepBHOfi CHCTeMhij cpyHKUHOH8JihHbie H3MeHeHHH 

HepBHOii CHCTeMbi CITOC06Hbi BJIHHTh H8 COCTOSIHHe UBeTHOrO apeHHSI 1 rrpH'IeM HaH-

6onee nerKO MeHSieTCSI 'IYBCTBHTeJihHOCTh K aeneHOMY UBeTy. 

0KyJIHCTOM pa~HOJIOrHl:JeCKOH KJIHHHKH Xo~apeBbiM H.H. 6biJIO rro.KaaaHo, 

l:JTO y JIHU, pa60T810UlHX B KOHT8KTe C HOHH3Hpyroruefi pa~H8UHeii, Cy:>KeHHe rrepH

cpepH'IeCKOrO ITOJIH apeHHH H8 aeneHbiH UBeT, OTMel:JaeTCSI l:JaCTO rrpH paHHHX cpopMa.x' 

nyqeaoro aoa~eAcTBHH. 

Yfa aHaJIH38 ~8HHbiX H8CTOHUlero o6cJie~OB8HHSI MO}KHO BH~eTh. "'TO cymeHHe 

ITOJIH apeHHSI 2 CTeiTeHH H8H60nee qaCTO BCTpeqaeTCSI B 1 rpyrrrre, HeCKOJihKO pe)Ke -



ao 2 rpynne, n pe:>Ke acero - B 3 

yaennqnaaeTcg KonnqecTBo nnu 6ea 

rpynne• COOTBeTCTBeHHO, OT 1 K 3 I"pynne 

Hapyw eHng cocTostHHst nepRcl:JepuqecKoro nonst 

apeHnst. Cy:>KeHHe nonst apeHHSI 1 cTeneHn, BcTpeqaiOweecst HHor.ua n y a.uopOBbiX 

n IO.uefi, qacTo OTMeqaeTcst BO acex rpynnax I .unarpaMMa N2 41. 

noKaaaTenH COCTOSlHHSl reMonoaaa lreMaTonor rpn6oaa YI.A.I SlBnSliOTCSl O,llHHMH H3 

Han6onee aa:>KHbiX a oueHKe nyqeaoro aoa.u eficTanst. B ycnoanstx .uucnaHcepHoro 

HaoniO.ll9HHSl llpOBO,llHJJHCb nHlllb 06brqHbi9 KnHHHKO-na6opaTOpHbi9 HCCne.uoBaHHSl 1 H 

aHanna ux npe.ucTaaneH a cne.uyiOwefi Ta6nuue _N2 2 n .uuarpaMMe N2 5. AHanRa 

9THX .ll8HHhlX llOK83hlBaeT, qTQ KOne6aHHSl BellOCTOSlHHOI"0 0 H9CTOHKOI"O nefiKOUHT038 

oTMeqaiOTCst ao acex o6cne.uoaaHHbiX rpynnax, npnqeM a rpynne 3- KonuqecTao 

nnu c neii:KOUHT030M .ua:>Ke Bbruie, qeM B .upyrux rpynnax; To :>Ke MO:>KHO cKaaaTb 

11 o nHMcPOUHToae, acipeqaiOmeMcst ao acex rpynnax, HO Hau6onee qacTo - a 3 

rpynne; 9TH .ll8HHhl9 I"OBOpSlT 0 HeycTofiqHBOCTH H KOne6aHHH .ll8HHhlX llOK838TeneA 

COCTOSlHHSI nepRcPepuqecKOfi KpOBHo nefiKOlleHHSl H nHMcPOlleHHSl OTMeqaiOTCSI .llOBOnb

HO pe,llKOo 

Bonee onpe.ueneHHbi .noKaaaTenn peTRKynouuToaa H TpoM 6ouRToaa. KonuqecTao 

nHU C llOBbillleHHbiM co.uep:>KaHHeM peTHKynOUHTOB, ll03BOnSII01UeM I"OBOpHTb 0 nei"KOM 

paa.upa:>KeHHH CHCTeMbi KpOBeT~opeHHSl IKpaCH8Sl KpOBbl~ .llOBDnbHO aenHKO B 1 rpyn

ne; BO BTOpOfi KOnlfqecTBO HX CHH:>KaeTCSlj B 3 rpynne - MHHHManbHOj cnyqaeB 

peTnKynoneHHH a o6cne.uoaaHHOM MaTepnane HeT. 

npH uccne.uoaaHHlf TpoM6onoaaa BhlstaneHo, qTo B 1 rpynne KOnRqecTao nuu 

C TpOM60ll9HHeil:, OTHOCHTenbHO Hepe3KOfi lOT 140000 .llO 190000/ .llOBOnbHO Benn

KO; qucno ux yMeHbwaeTcst. ao 2 rpynne, n HanMeHbwee - a 3 rpynne; cooT

aeTcTBeHHO yaenRquaaeTcst KonuqecTao nnu c HOpManhHhlM co.uep:>KaHueM TpoM6o~ 

UHTOBo 

nonyqeHHbie .ll8HHbi9 ll03BOnstiOT I"OBOpHTb 06 051U eil: HeycTofiqHBOCTH B llOKa

aaTenstx nepRcPepnqecKOfi KpOBH 1 C H3BeCTHOfi 38KOHOMepHOCTblO HapacTaHHg 

llO rpyllll8M nHWb B OTHOW9HHH TpOM60UHT038 H peTHKynOUHT03a. 

Bee npuae.ueHHbre Bbrwe .uaHHbre OTHocnnucb K rpynne nnu, pa6oTaiOwux 

6onee 4 neT B KOHT8KTe C HOHH3RpyiOlUHM nanyqeHH9Mj Ha6niO.ll89Mbi9 llpH o6cne-

.llOB8HHH cPYHKUHOH8nbHbi9 C.llBHI"H HMenH nerKHfi, H9llOCTOSlHHbiH XapaKTep 1 HO' 

nx qacToTa n HapacTaHne Bhlpa:>KeHHOCTH no rpynnaM aoa.ueficTBHst Tpe5oaann 

6onee yrny6neHHOH paapa6oT!<H c yqeToM .unnTenhHOCTH aoa.ueficTBHst. K co:>Kane-
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HHIO, rpynnbi mru co cTa:>KeM MeHee 4 neT, 6binH qucneHHO HeBenHKH, 4-5 qenoBeK, 

H npoBeaeHHe conocTaBneHHH 6hmo B03MO:>KHO nHWb BO 2 rpynne, rae •~onuqecTso 

nuu co cTa:>KeM OK0110 4 neT 6binO npH6nU3HTenbHO oaHH8KOBbiM -

60 qenoBeK H 54 qenoBeKa. 

ConocTaBneHHe .naHHbiX npoBoaunocb no TeM :>Ke noKaaaTenHM I auarpaMMa 

N1 61. B rpynne co cTa:>KeM 6onee 4 neT aaHHbie no coCTOHHHIO cepaeqHo-cocy

a HCTOfi CHCTeMbi nOK83 biB8IOT, 'iTO cnyqaH f'HnepTOHHH H f'HnOTOHHH BCTpeqaiOTCH 

HeCK01lbKO qame; T01lbKO B STOfi "rpynne Ha6nroaaiOTCH 6onee TSDKenbie ¢YHKUHO-

HanbHhle CaBHf'H CO CTOpOHhl HepBHOfi CHCTeMhl 1 - acTeHOBereTaTHBHOH CHHapoM 

H uepe6paCTeHHH; f'HnOCMHH BCTpe'iaiOTCH npH6nH3HTenbHO B TpH paaa qame, 'IeM 

B rpynne c MeHbWHM cTa:>KeM; 'iame BCTpeqaroTcH cnyqau co 2 cnYrreHbiO 

cy:>KeHHH rrepu¢epuqecKoro uBeTHoro rronH apeHHH Ha aeneHhlfi uBeT. 

ToT :>Ke xapaKTep yMeHbWeHHe 'i8CTOTbi cnyqaeB H3MeHeHHH C yMeHbWe-

HHeM CTa:>Ka - HOC SIT H IIOKa3aTenH rrepu¢epuqeCKOH KpOBH I .anarpaMM8 N2 7/; 

yMeHbWaeTCSJ CO CTa:>KeM K011HqecTBO cnyqaeB nefiKOUHT03a .If nefiKOIIeHHHt peTH

Kyneaa H TpOM6oneHHH; HO aeTa1lbHhlH paa6op noKa3aTenell: II03B011HeT BhlHBHTb 1 

'iTO KOnuqecTBO cnyqaeB C TeMH HnH HHhlMH ¢yHKUHOH81lbHhlMH CaBHf'8MH aoBODbHO 

Be11HKO H B MeHbW ell: no CTa:>Ky rpynrre; B OCHOBe STOf'O MO:>KeT ne:>KaTb He T01lbKO 

OTHOCHTenbHaSJ 6onbW851 HHTeHCHBHOCTb B03aeil:CTBHH H3Dy'ieHHH - BTOpaH rpyrrrra, 

HO T8K)!{e H TO o6CTOHTenbCTB0 1 'iTO HHTepBan B03aeil:CTBHSJ - 4 roaa, C11HWKOM 

BenHK; anSI 60nbwell: KOHTpaCTHOCTH COnOCTaBneHHSJ no CTa:>Ky 6binH OT06paHbl B 

npeaenax aaHHOH rpynnhi, aBe noarpynrrhr: oaHa co cTa)!{eM Hau6onee .anuTenb

HbiM1 - C 1949-1957 r.r., H BTOpaH - CO CTa:>KeM pa6oTbi B OaHH /1957 I T'Oa 

I auarpaMMa N2 81. B SToll:, HaH6onee Monoaoll: no cTa:>Ky rpyrrne Bee rroKaaaTenu 

pe3KO OTnHqaiOTCSJ OT noKaaaTenell: rpyniibi C 601lbWHM CTa)!{eM, XOTSJ OT.aenbHbie 

cnyqau ¢YHKUHOHanbHbiX caBHroB Ha6n_roaaroTcSJ H .B sioa rroarpyrrrre. 

npH rrpoBeaeHHH rroao6HOI"O poaa 06cneaOB8HHH, 601lbWOe 3H8'IeHHe HMe!OT 

aaHHbie OCMOTpa KOHTponbHOil: r'pynnbl aaopOBbiX 11HU 1 He HMeBWHX KOHT8KT8 C 

uany'IeHueM. 

B sTy KOHTponbHYIO rpyrrny Bowno 97 qenoBeK, pa6oTHHKH fla6opaTopuH 

BhlCOKHX SHeprHfi lo6cneQOB8HHe SJHB8pb 1957 roaal H pa60THHKH fla6opaTOpHH 

SJaepHhlX rrpo6neM, eme He IIpHCTYIIHBWHe K pa6oTe C H3nyqeHHeM. 



T a 6 B M n a ~ I 
' 

rpyrrnu KOBM4., 
CepA.COCYAMCT.cHcT. HepBHaH CliiCTeMa Jlop UBeTH.sepH. BospacT 

....__c 

Jr. rkmep- rHno- cocy.n;. ~ llyB. AcTeH. Uepe- ]f. flil- }[! I n 2I- 3I- 4I-
TOH1i14. TOH. nat1. noB. BereT. 6pa no c. 30 40 50 

I 4neT 33 q. I5 IO 2 6 23 6 I 3 I2 2I 3 I2 I8 2 .24 7 
1i " 60 4. 26 I4 I2 8 44 I2 3 I ~9 20 I3 27 I6 20 34 6 ' 

ill " 2I 4. I2 6 3 - I3 7 I - ~8 3 6 I3 2 3 II 7 -
II4 4en. -

I 4 neT 5 4. 4 - - I 5 - - - 3 2 2 I - 4 I -
u n 54 4. 29 II 6 8 45 9 - - 47 7 I8 23 I3 42 .I2 - I 
iii " 5 q. 2 2 I - 5 - - - 5 - 4 I - 3 2 --

64 4eB • 
. 

Bcero I78 tteB. 
~-~ ---- ~-~----- - --~---~ 

L__ ___ ------- -------------- - --- ---- -----------· --·-··-

,,_ 



- 26 -

Tadmrya 2 

r~ynna I 
3 qenoneK r£~nna rr 

I 'leJioBeK 
r~ynna ill 
2 ·qeJIOBeK 

33 'l. 5 'l. 60 'l. 54 'l. 21 'l. 5 'l. 

nenKo- 4000-4700 - I I I I 
UHTbl 4800-7900 24 4 49 49 13 5 

,no 12000 9 - IO 4 7 

PeTH- 4-IO '/o 18 2 42 40 17 I 
r..yno-

,no 21 % 15 3 I5 I4 4 4 UH Till 

TpoM- 150-190 TllC. I5 - 17 13 4 l 
dOI~H-

200-300 Tile. Tbl 15 5 43 41 17 4 

JlHMcpo- I8-24 % I - 2 2 
UHThl 25-35 % 26 3 48 40 15 4 

Bblllle ,no 52% 6 2 IO 12 6 I 

BpeMH 1-4' 31 5 50 45 19 5 
KpOBO-
Te'le-
HHH .n;o 15' 2 - IO 9 2 I 

HeT C).(Buron 5 I I6 17 6 I 



.[laHHbl9 o6cne,llOB8HH51 BCeit KOHTpOnbHOH rpyrriibl rrpe,llCT8BJ19Hbl B ,llHarpaM

M8X N2N2 10 H 11. ¢yHKUHOHanbHbie C.llBHrH co cTopoHbi paanH'!HbiX opraHoB H 

CHCT9M BCTpeqaiOTCH B KOHTpOJibHOH rpyrrrre 3H8'iHTeJibHO pe:>Ke. 

no,llBO.llR IITOI'H o6cJie,llOB8HII51 1 MO:>KHO IlpHti:TH K CJI9,llyiOlllifM BbiBO.ll8M: 

cnyqaeB HBHOtl: ny'!eBoit naTaJIOI'HH - XpOHH'ieCKOtl: Jiy'ieBOH 6one3HH pa3JIH'!HbiX 

CT8,llHtl: - B o5cne,llOB8HHOM KOHTHHI'9HT9 JIHU, KOHTaKTHPY!OlllHX C pa,llH8UMetl:, HeT, 

H COCTOHHHe 3,ll0p0Bb51 JIHU, pa6oT8!0lllHX B J1a6opaTOpMH H,llepHb!X npo6neM 

06~e,llHH9HHOI'O HHCTHTyTa 51,ll9pHhlX MCCJI9,llOBaHHtl: He06XO.llHMO I1pH3HaTb Y.llOBJieT

BOpHTeJibHb!Mo 

Ha ocHoBaHHH aToro MO:>KHO caenaTb aaKJIIO'!eHrre, '!To cymecTBY!OlllHe Mepbi 

38lllMTbl M .ll03HMeTpH'!eCKOI'O KOHTpOJIH y .llOBJI9TBOpHTeJibHblo no-Bif.llMMOMY, H9T 

cepb93Hb!X paCXO:>K,ll9HHH Me:>K.llY HCTHHHOH CTen,eHb!O o6ny'i9HH51 nepCOHana H 

o6~eKTHBHbiMH aaHHbiMH aoarrMeTpH'!ecKoro KOHTponH. Ha6niOaaeMbie npH o6cne

.llOBaHMH cpyHKUHOHaJibHbie C.llBHI'H CO CTOpOHbl pa3JIM'!Hb!X opraHOB H CMCTeM HOCHT 

JI9I'KHH1 HeiiOCTOHHHbiH xapaKTep; HO OTHOCHT9JibHa51 pe,llKOCTb II051BJI9HH51 HX B 

KOHTpOJibHOH rpynrre, xapaKTepHhlH KOMIIJieKC HX 1 '!aCTOTa, OnpeaeneHHaH 3aKOHo

MepHOCTb HX IIOHBJieHHH H HapacTaHHH B 3aBHCMMOCTH OT CT9IIeHH HHTeHCMBHOCTM 

H .UJIHTenbHOCTH B03.ll 9HCTBH51 - ,ll8!0T OCHOBaHHe CTaBHTb BOIIpOC 0 npHpO.ll e IlX 

II051BJieHM51 H CBSI3b!B8Tb MX C XpOHH'!eCKHM B03,ll9il:CTBM9M MaJibiX ,ll03 pa.llH8UMM,. 

npaKTH'ieCKHM BbiBO.llOM H3 ,llaHHOH pa60Tbl SIBJISI9TC51 IIO,llTB9p:>K,ll9HH9 Heo6xo

JlHMOCTH H uenecoo6pa3HOCTM ,llHHaMM'i9CKHX .llHCII8HC9pHbiX Ha6JI!O,ll9HHH JlJISI 

paHeefi ,llHai'HOCTMKM Ha'ianbHhlX IlpH3HaKOB XpOHH'i9CKOI'O ny'ieBOI'O B03.ll9il:CTBMSI 

H CBOeBpeM9HHOI'O npoBe.ueHMSI JieqeHHH, o6ecne'!MB8!0lll9I'O o6paTH09 pa3BMTM9 

cpyHKUHOHaJibHbiX IIaTOJIOI'H'!eCKHX C.llBHI'OB. 

ABTOp 6.rraroaapuT rrpocp. ,H.A.KyprnaKoBa , a TaK:>Ke IO.H. TapaceHKo H 

JI.B.Ky3H9Tl o~y aa ueHHbie KpHTH'!eCKHe 3aMe'!aHHH. 



- 28 -

Jh..~.aepaMMa 1. 

Cepae4HO- cocyBucma s:t cucmeMa 

Ie. lie. me. 

JJuacpaMMa 2 

Hep8Ha>l cucmeMa 

lz. D c.. me. 

~ 

fl/JJ-HOpMa 
03- cunepmoHus:l 

t§l- cunomoHu;:r 

11- cocyB. J?a5unoH. 

~-HOpMa 

f!!J-'Iy8cmfJ. nonu1-1e8pum 
f!l- acmeHO~ tJe.:emam. 
~- 4epe8pacmeffUf1 



flOP -opeaHbl 

le. 

i 
I 

' 

Iz. 

JJuaepaMMa 3 

II e. Ill e. 

J)uaepaMMa '-! 

II e. lli.e. 

f!lA-HOpMa' 

im- 2UnOCMUfl 

f?J-HopMa 
[§11-I cmeneHa 
im-JZ' cmeneHb 



f 

! I 
! 

1 .I 
) 

1 
1 l 

l 

i 
! .> 

\ 

l j 
l l 
l 

1 

j 
'I 

I I· 

l I 
j 

I 

J:SnHauocbwnu-m 
f:ownnocbwnu -li&l 

Z?WdOH-fZj 

;qwn'nod:Jwnu 

·2 II 

J:!nHauoywodw -fZ1 
"0/AidOH -@ 

;qwnnogNodl 

-OS -

"2H. 

N a"!'qfJ -m 
'DJ-VdoH -rnl 

JQwnhou-fiJtnwad 

·-a II 

~ownhDJI!}cU" -e 
l:!nHauO)If'all' -81 

D/AidoH-~ 

,qwnno.Y(Jau 



vl -

JJuaepaMMa tl6 (cma:NC) 

Cep8ef.IHO-cocyfiucmaH cucm. l-lepf11-1aR cu.cmeMa 

fl:iil -HOpMOmOHUP 
~ - cu.nepmoJ.Iu;l 

1R:J -zunomOHUfl 

liili - cocya. na6u.n. 

II> '-1 nem 

£21 -HOpMa 

~ -2UnOCMUf1 

II< 4 .nem 

flOP 

II 7 4 nem 1I < 4 nem 

ffJ.-HOpMa 
rn!-Yy6cm. mJnt.JHeGp. 

~ -RcmeHo- Beeem. 
liliil-u_epe5pacmeHuR 

.. 

II/' 4 nem .. ,:, ~ < 4 .nem 
' ~ ~~· ' \ .. \ 

flepucp. f.1bemHoe 3peHue 

113 -HOpMa 
Eilil -I em. cy3KeH. 
~-ll em. cy:HCeH. 

II.> '-f nem II <it11em 

• 



wav7 >II 

J:SnHauocbwnu-r§J 

rownnod:JwnU'-f!lJ 

owdou-m 

tQwnhocbwnu 

waLr'T <It 

wav 7 > H wav 7 < II 

rownhovfi.Jinwad-0 
ow doH-~ 

!qwn notJfi.JtnUJad 

(.:»cow,J) L./'1 IJWJAJodaoncr 

-C:t: -

wav;, >II wav7 <II 

wau;, >II. 

lMH8UOjWOdW-Im 

owdoH -~ 

1qwnnogwod.1 

wau1-, < II 

J:SnHauO)IIJBU'-• 

£'oumnO)(IJ•v-m 

owdoH-€1 

ic;u.mnoj!'l)au .,. 

• 



I 

I 
I 

i 

t-
! 

- 3J -

JJuaepaMMa N8 Ilfe. 

· ,· C.ef/Be4~~-c_ocya. cucmeMa 
S-HOpMOinOHUF/, 

: ·: Ef-2UnepmoHUR 

~- aunomoHufl 
1111- C!:JC!:Ja. na5. ' 

Cma,;c > 6.nem 

~-HOpMa 

lm-2UnOCMUfl 

Cma :JK > 6 .nem 

Cma:JK 1 eoa 

. , 170P 

Cmax t eo8 
I 
i 

HepfJJ..IaR cucmeMa 
.1{3-HOpMa 

II-4y8cm. noJ7UHe8p. 

llllll- acmeHo- Seeem. 

Cma~ '76.nem 

faJ-HOpMa' 

mi-Iom. cy:HCeHUP 
m-.zrcm. cy~eHuR 

Cma ::HC 1. eo8 



. ' 

I i 

I 

i 
j 
1 

JJnHauocbv.iiui-!& 
~ownhocbJ.VnV-13 

'J:)JAidOH-fJJ 

t9u.m 'nocbwnu 

sownhov/iJinwad-m 
'OWdDH-[!I 

!9Wnhauli.Jinwad 

·v17 R·aJ[ 

-vs -

llnH8UOfWDdW-~ 

O/AJdOH-~ 

wav fJ < :JtC ow,J 

tJnHauoJIC'cU'-f!J 
E'own'no.Jinau-m , 

'OIAic!OH -rn 
/QWn'nOJifldU 



-
3

5
 

-

C
) 
~
 

~
 

. 
' ' 

.. 

~ 
tJ t t t1 ~
 

t:s ::J 
('\ 

(\j 

t:::::t 
1 .•. 



-
9f

: 
-


