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A H H o T a o H R 

B pa6oTe ocaemeHbt HeKoTopbte o6m>te rrpHHUHIIbt opraHH3BOHH rrpOMbilllneuuo-caaHTap

Horo HBU30pB H Me.OHOHHCKOrO o6cnyJKHBBHH51 pa60T8!01I!HX HB YCKOpHTe!ISIX BbiCOKHX 3HeprHA. 

YTo'!HeHbt ocHOBHbte rrapaMeTpbt KoMrrneKca pa.oHaUHOHHbtx H o6mHx rrpo<jleccuoHanbHbt X. <jlaK

Topoa; .UBHB HH.llHBH.llyB!IbHBSI H CyMM8pH851 OUeHKB BerrH'IHH .003 o6ny'leHH51 rrepCOHB!I8 H 

BbtCK83aHo coo6p8JKeHue o paUHOHBrrH3BUHH Tpy.ooaoro rrpouecc8 B uenRx .oanbHeAlllero 

CHHJKeHHH ypOBHeft o6rry'leHH51; OIIpe.oeneHbl .llH8rHOCTH'IeCK851 U 9HHOCTb OT.OerrbHblX !IpHeMOB 

H MeTO.llOB K!IHHH'IeCKOrO p8CII03H8B8HHSI HB'IB!IbHblX peaKUHA opr8HH3MB H8 KOMIIrre·KCHOe 

rrpo<jlecCHOHarrbHOe B03.UeAcTBHe H o6~eM Heo6xo.oHMbiX Hccne.ooa8~A rrpH rrpoae.oeHHH rrepuo

.OH'IecKHX Me.OHUHHCKHX o6cne.OOB8HHA; .ll8H8 061I!B51 OUeHKB COCTOHHHH 3.00poBb51 KOHTHHreHT8 

HB OCHOBBHHH MBTepH8!IOB liO.llp06HOrO .llHH8MH'IeCKOrO K!IHHHKO-<jJH3HO!IOrH'!eOKOrO o6cne.oo

B8HHSI H COIIOCTBB!I9HH51 3THX CBe.OeHHA C ypOBHeM o6rry'leHH51 H IIOK838Te!ISIMH B.ll3KBBTHOA 

KOHTpO!IbHOA rpyiiiibi. 

nony'leHHbte .ll8HHbte !I03BOIISIIOT liO.llTBep.OHTb K!IHHH'I9CKYIO 060CHOBBHHOCTb IIpHHSITOA 

rrpe.oenbHO .llOIIyCTHMOA .ll03bl o6ny'leHHH. npH cymeCTBY!Oli!HX ycrrOBHHX Tpy.O pa6oT8IOli!HX 

H8 yCKOpHTenHX BbiCOKHX 8 HeprHfi: HB;I519TCH 6e30ri8CHblM B p8AH8UHOHHOM OTHOW9HHH H He 

.oaeT KBKHX-!IH60 Cyli!eCTBeHHbiX OTK!IOHeHHA B COCTOHHHH 3.UOpOBb51 . 

Abstract 

The paper is concerned with some general principles o f the organization 

of the industrial- sanitary survey and of the medical control of those working at 

the high energy accelerators. The main parameters of the radiative and genera l 

professional factors are specifield: the individual and the total permissible doses 

are estimated, a consideration is g iven about the labour ra tionalization with the 

aim to a further r eduction of the radiation levels; the diagnostic value of various 

methods of the clinical discern of the initial organism reactions to th.e complex 

professional influences is determined, the amount of the necessary investigations 

in doing periodical medical surveys is pointed out; the state of health of the 

personnel is estima ted on the bas!S of the materials of the detailed dynamical 

clinical - physiolog ical examination. These data are compared with those on the 

radiation level and with the indices of the adequate - control g roup. The data 

obtained allow to confirm that there are good clinical g rounds for the accepted 

maximum permissible d ose. Under the existing conditions the work of the high

energy accelerator personnel is radiation safe and does n o t cause any essen

tial deviations in their state of health. 

C MOMeHTB OpraHH38UHH 
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C MOM9HTa opraHH3aUHH 06'b9AHH9HHOPO HHCTHTyTa SIA9pHblX HCCIT9AOB8HHfi B fiy6He 

Hay'!Hbre e oTp'yAHHKH i1HCTHTyTa PHPH9Hbl TpyAa H npo<!>i3a6oneaaHHfi AMH CCCP B TeCHOM 

KOHT8KT9 C A03HM9TpH'I9CKOfi CITy}l(60lt QJ1.HJ1 H M9CTHb!MH OpP8H8MH 3Ap8B00Xp8H9HH!I ocy

W9CTBITHIDT KOHTpOITb 3a YCITOBHSIMH TpyAa H COCTO!IHH9M 3AOpOBb!l pa60T8IDWHX, 

B pe3yiTbTaTe AITHTenbHblX Ha6nroAeHHfi H HX HayqHoro aH8ITH3a ITO!IBHnach B03MO}I(HOCTb 

OCB9THTb H9KOT0pb!9 06UlH9 npHHUHITbl opraHH3aUHH llp0MblllliT9HHO-caHHT8pHOPO Hall30p8 H Me

AHUHHCKOPO o6cny}I(HB8HH!I KOHTHHP9BTa pa60T8IDUlHX B YCITOBHHX ITOBbllll9HHOfi p8AHaUHH, a 

T8K}I(9 CA9ITaTb H9KOTOpbl9 3aKITID'I9HH!I ITO KITHHH'I9CKOMy o60CHOBaHHID HOpMHpoBaHB!I KOMU

IT9KCHOPO paAB8UHOHBOPO B03A9fiCTBHSI, 

B XOA9 pa60Tbl 6b!ITH yTO'IB9Bbl OCHOBHbl9 napaMeTpb! KOMITIT9KC8 p8AHaUHOHHblX H o6-

UlHX llpO<jleccHOH8llbHblX <jlaKTOpOB0 Ba6nroA9HH!I aa KOTOpb!MH BXOA!IT B CHCTeMy npOMbllllUSB

HO-c8KHT8pBOPO B8A30p8 38 6e30llaCBOCTbro TpyAa H8 YCKOpHT9IT !I X , 

B HacToHmen cTaTbe nasa HBnRaHnyanhHaH H cyMMapHa!l oueHKa aenH'IHH no3 o6ny

'!eBH!I nepcoHana n BbiCKa3aHo coo6pa"'eHHe o paunoHanH3aUHH Tpynoaoro npouecca a uen11x 

nanbHefiwero CBHJK9liH!I YPO'BHel! o6ny'I9HH!I; onpeneneHbl nHBJ'HOCTH'I9CK8!1 U9HHOCTb OTnenb~ 

Hb!X UpH9MOB H M9TOnOB KITHHH'I9CKOPO paCU03HaB8HH!I H8'1allbHblX peaKUHll OpPaHH3Ma Ha 

KOMUIT9KCH09 npo<jleCCHOBaiTbH09 B03neACTBH9 H 06'b9M Beo6xonHMblX HCCITenoaanHA npH Op

P8HH3,8UHH nepuonB'I9CKHX MenRUHHCKHX o6cnenoB8HHfi pa6oTaiDUlHX Ha YCKOpHT9ITRX, a TaK}I(9 

nasa 06Ul8!1 OU9BK8 COCTO!IHH!I HX 3AOpOBbH H8 OCHOB8HHH MaT9pHaiTOB nonpo6nOPO nnnaMH

'!9CKOPO KITHHHKO-<j>B3HOITOPH'I9CKOPO o6cnenOB8HH!I H COllOCTaBIT9HH!I 3THX CBeneHHfi C ypOB

H9M o6nyqeHH!I H llOK83aT9ll!IMH 8A9KBaTHOl! KOHTpOITbHOA rpynllbl. 

HaKonneanbre MaTepHanhi npoaHann3RpOB8Hbl B nnane yTO'!nenH!I H KITHHH'I9CKoro o6oc 

HOB8HH!I ypOBH9fi KOM6HHHpOBaHHOPO panHaUHOHHOPO B03neticTBH!I, KOTOpbl9 MOPYT 6biTb npH

H!ITbl npH naHHbrx cpoKax Ha6nroneHRR KaK npenenhHO nonycTHMbre. 

P a 3 n e n 

OcHOBHbte rBrBeBH'!eCKHe npRHUHllhi oueHKH ycnoaul!: Tpyna npH aKcnnyaTaUHH 

ycKOpHTenefi Bb!COKHX 3HeprHA 

B 06'henHH9HHOM RHCTHTyTe 5UlepHbiX HCcnenoaaHRI! pa6oTaroT CHHxpouHKITOTpoH H CHH

xpo<jlaaoTpoH, yCKOpRIDWHe npOTOHbl no 3HeprHA 680 Mas H 10 raa COOTB9TCTB911HO (pHc.l,2). 
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p H C. 

p H c. 2 

YKB38HHble ycTBHOBKH SIBJISIIOTC!I HCTO'IHHKBMH HOHH3HpyiOUlHX H3nyqeHHlt BblCOKOI\ 

llpOHHKBIOUlelt Cll0C06HOCTH H Tpe6yiOT cneUHBnbHblX Mep 38lUHTbl pa60T8IOlUHX HB HHX. 

3aiUHT8 nepCOHana npeuyCM8TpHB8eTCSI yme B nepHOU llOUrOTOBKH CTpOHTenbCTBB YCKOpHTe

nelt, H8'1HH8!1 C pa3p860TKH npoeKTHO!t UOKyMeHTBUHH. 

npoeKTOM npeuycMaTpHBBeTC!I paUHOHBnbHBSI nnaHHpOBKB, OCHOBHblM UpHHUHUOM KOTO

pol! HBn!leTCSI paaueneuue pa60'!Hx noMemeu11l1 ua aoHht. 3oua c Bb!COKHMu, JKHaueHHO onac

HbtMII ypoBH!IMB uanyqeunlt nonuocTbiO oTueneua oT pa6o'!HX noMeweunl!, rue MomeT uaxo

UIITbC!I o6cnymusaiOmHI! n uay '<Hbtl! nepcouan. 0Ha oTueneua TaKme 

4 

CTBUIIOHBpHol! 38UlHTOl1, o6ecn 

pa60'!HX UOMeWeHH!IX H BHe 3U 

aenH'IHH. Ynpaaneuue aceMH o 

W8CTBllgeTCH UHCT8HUHOHHO H3 

B OTaenhHOM 3D8HHH H8 CITeUR 

caHaauuwx c ycKopuTeneM (ar 

MoraTe/lbHble 11 npyrue yqpemJ 

ro noMemeHHH, rae coopy>KeHa 

CnuxpoUHKnoTpou 11 c11ux: 

KB8pTanOB C8HHT8pH0-38UliiTHO 

B nep11on 3KcnnyaTBUHII 

q eTOB, BHOCHliHCb Heo6xoaHMbi 

aanUITHbte Meponpii!!TIIH. TaK, 

xpOUHKliOTpOH8 Bbi51BHll8Cb aec 

Hb!X aanoa. B bt /IH coopyJKeHbl 

CTporoe Bbtnonueu11e Tpe 

HH!I H CTpOHTenbCTBB YCKOpHT< 

llBCHb!e YCIIOBH!I pa60Tb! Ha Cll 

KaK noKaaanll nccnenoaa 

TBUHII CBHXpOUIIK/10TpOH8 H CHI 

llHBUHOHHble <jJaKTOpb! npOH3BC 

K panuauuoHHbtM <jJaKTOPI 

Hbtx no 6onbWIIX suepr11l! ; pac 

3Heprul!; ny'IKH 77 - 11 K -1 

ra3bt u aspoaonll); HaaeneHHB 

6nnanemaw-;ro o6opynoaaHI!!I. 

nocneUHHlt <jJaKTOp I!MeeT 

TenH, oco6euuo B nep11on npoc 

TBHOBKII BHyTpll BBKYYMHb!X KE 

K 'lllcny uepanllaUI!OHHbD 

/IH'!Hb!X CHCTeM H annapaTypb! 

TaTe aei!CTBH!I HOHH311pyiOIUIIX 

1.18CTOT 1 B03HHK810lUHe npH pae 

KpoMe Toro, npH pa6oTe 

BHHM8HH8 B03MO>KHOCTb He5na: 
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•WHX H3 11y '!e HHll Bb!COKOII 

rbl p a 6 0T810WHX H8 HH X . 

3KH CTpOH T e rrbCTBB YCK OpHTe-

OCHOBHblM 11pHHUH110M K OTO -

BbiCOKHMU , >KH3H9HHO O IIBC -

1eweHHil , rae MOJKeT uaxo -

CT8U HOH8pHOll 38WHTOll 1 o6ecrre'IHB8JOWell CHHlKeHHe ypOBHell HOHH3Hpy!OWHX H3rry'leHHll B 

pa60'IHX liOMemeHHSIX H BHe 3L!8HHSI YCKOpHTerrbHOll YCTBHOBKH L!O rrpeaerrbHO L!Ol1yCTHMbl X 

senHl:JHH, YrrpaBn9HH9 BC9MH OCHOBHbiMH H BCIIOMOraTenhHbiMH CHCT9M8 MH YCKOpHT9nH OCY 

mecTBrr!leTC!I LIHCTBHUHOHHO H3 crreuHarr&Horo Kopnyca. KaJKL!biil H3 )CKOpHTerrell paaMemeH 

a OTLierrbHOM 3L!aHHH Ha cneu»arrbHO OTaeaeHHoll TeppHTOpHH HHcTnTyTa. KoMrrneKc aaaHHll, 

CB!I3aHHbiX c ycKopHTeneM ( aaaHH!I yrrpaaneHH!I ycKopHTeneM, na6opaTopHbie Kopnyca, scno

MoraTen&Hbie H LipyrHe yqpeJKLieHHSI), HBXOL!HTCSI Ha OrrpeaeneHHOM paCCTOSIHHH O T OCHOBHO -

ro noMemeHHH , rae coopy>Keaa ycKOpHTenhHaH ycTaHOBKa. 

CHUXpOUHKliOTpOH H CHHXpOQ>830TpOH CO BCeM KOMrrneKCOM 3L!8HHll OTLieneHbl OT lKHliblX 

KB8pT8110B C8HHT8pH0-38WHTHOll 30HOll. 

B nepHOL! sKcnnyaTaUHH ycKopnTenell YTO'IH!Inac& npaaHn&uocTb npeasapHTen&HbiX pac 

'!eToa, BHOCHliHCb Ue06XOL!HMbie KOppeKTHBbl H L!Ol1011HeHHSI B rrpeLiyCMOTpeUHbie rrpoeKTOM 

38IlUITHble MeporrpHSIT!HI. TaK, HarrpHMep, B CBSI3H C l10Bb!WeHHeM rrpOeKTHOl! MOWHOCTH CHH-

XpOUHKnOTpOH8 BbiSIBHn8Ch aeo6XO.UHMOCTb B ycHneHHH 38IUHTbl ....:OC9!lHJ.fX 3KCIIepHM9HT8nb

HbiX 38110B. 6b!l1H COOpylKeHbl rrepeKpbiTHe H 38WHTH8SI CTeHa TOliWHHOtl 4 MeTpa . 

CTporoe BbmonHeHHe Tpe6oaaHHA *CaHHTapHbiX npaa»n* KaK s npouecce npoeKTHpoaa-

HHH H CTpOHT9nbCTB8 yCKOpHTenefi, TBK H B nepHO.U HX 8KCnnyaT8UHH, o6ecneqHnO 6e30-

l18CHbie yCliOBHSI pa60Tbl Ha CHHXpOUHKliOTpOHe H CHHXpo¢a30TpOHe. 

KaK noKaaanH HccneaoaaHH!I, ocHOBHbiMH rrpo<jleccHoHan&HbiMH <!>aKTopaMH rrpH SKcnnya

TaUHH CHHXpOUHKliOTpOHa H CHHXpo<jla30TpOHa SIBliSIIOTCSI HOHH3HpylOWHe H311y'leHHSI H Hepa

L!HBUHOHHble <jlaKTOpbl 11pOH3BOL!CTBeHHOll CpeL!bi. 

K paa»aUHOHHbiM <jlaKTopaM OTHOC!ITC!I! BbiBeLieHHbie rry'IKH T!IJKenbiX 'IBCTHU, ycKopeH -

HbiX .QO 6onbWHX 3HeprHfi"; paCC9HHH09 H9A:TpOHH09 H3ny'i9HHe; raMM8- H3nyqeaHe BbiCOKHX 

SHeprHll; rry'IKH 71 -H K -Me30HOB; HaBeL!eHHa!l 8KTHBHOCTb B03L!YX8 (paL!HOBKTHBHble 

ra3bl H aSp03011H) ; H8BeLieHH8SI 6eTa - H raMMa - aKTHBHOCTb KOHCTpyKUHll YCKOpHTen!l H 

6nHaneJKaw~ro o6opyLioBaHHst. 

flocneLIHHll <jlaKTOp HMeeT 3Ha'!eHHe L!liSI pa60T810WHX TOlibKO l10Crre Bb!KliJO'IeHII!I yCKOpii 

TeliR , oco6eHHO B rrepHOL! rrpo<jllln8KTH'IeCKHX OCMOTpOB, peMOHTHblX pa60T H BO BpeM!I yc

TBHOBKH BHyTpH BBKYYMHblX KaMep p8311H'IHOrO o6opyL!OB8HH!I . 

K '!Kerry HepaLIHaUHOHHbiX <jlaKTopoa OT HOCHTC!I: wyM, B03HHKBJOWHII rrpH pa6oTe paa 

liH'IHbiX CHCTeM H arrrrapaTypbi; 030H II OKHClibl 830T8, 06pa3yJOWHeC!I B B03L!yXe B pe3yl1b-

T8T9 aeA:CTBHH HOIU13Hpy10IUHX H3nyt.J9HHA:j aneKTpOM8rHHTHbie H3 nytieHHH llH8IT830H8 p8JlH0 -

1.J8CTOT, B03HHK810ll!H9 IIpH pa60T9 reHepaTOpOB Bb1COKOJ1 1.!8CTOTbl. 

KpoMe Taro , rrp11 pa6oTe Ha ycKOPHTen!lx BbiCOKIIX 3HeprHtl c neayeT rrpHHI!MaTb no 

B HHM8H H9 B03MO>KHOCTb ae6narorrpHHTHOrO B03lt9tl:CTBHH npHMeH519MblX X lfMH1.!9CKHX B8Ill9CTB, 
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BnH51HH9 CHJlbHOrO llOCTOHHHOrO M8rHHTHOrO nonR, HOHH38UHH B03ayxa H M9T90pOJ10rHqecKHX 

ycnOBHH, BnHHHHe 3MOUHOH8nbHOrO ¢aKTOpa, HBITPH*eHHOrO YMCTBeHHOrO Tpyua, HeyUOOHO

ro nono*eHHH paooTaJOmero ( ocooeHHO np11 npoaeueHHII peMOHTHhiX paooT BHYTPII KaMepbi). 

noaTOMy npH rllrlleHII'leCKOH OUeHKe ycnOBHH Tpyua 3KCnnyaT8UIIOHHOrO, peMOHTHOrO II H8-

y'lHOrO nepcoHana cneuyeT Y'liiTbiBBTb aecb KOMnneKc nepe'tllcneHHhiX BhiWe npo¢ecCIIOHanb

HhiX ¢aKTOpOB. 

np11 paoOTe H8 YCKOpiiTenHX BbiCOKIIX 3Hepr11H B 3aBIICIIMOCTII OT CTeneHII B03MO*HO

ro B03UeliCTBI!ll HOHH311py!Ol!lHX H3ny'leHHH MOJKHO BbiUenHTb UBa OTnH'la!Ol!lHXCSI' Upyr OT 

upyra nep11oua paooTbi: paooTa B noMemeHIIHX c perHcTp11py10me~ annapaTypoA np11 BKnJO

'leHHOM ycKopHTene H paooTa B rnaBHOM 3ane ycKopHTenn nocne BhiKnJO'leHHll ycTaHOBKH . 

3a BCeMII paooTa!Ol!li!MII, KOTOpbte MOryT ObiTb noueep*eHbl B03Uel!CTBHIO I!OHII3Hpy10-

lllHX H3J1Y"'9HHA:, OCyuteCTBJ1SI9TCH nOCTOHHHbiA' a03HM9TpHq9CKHA: KOHTpOJlb, BbUIOJ1HH9MbiA .0.0 .. · 

31!M9Tpll'leCKHMII cny*uaMII n.fln II nB3 OIHUI ( PYKOBOUIITenn M.M. KoMO'lKOB H B.H.ne

oeuee); 'li!CnO COTpyUHI!KOB 3TI!X cny*6 COCTaBnHeT He MeHee 2-3% o6mero 'lHCna pa6o-

T8101UHX. 

B uen11x o6ecne'leHHll 6e3onacHocTH ycnoenfi Tpyua nporpaMMOl! U03HMeTpnqecKnx 

nccneuoaanHA npeuycMaTpnaaeTcll: 

8 ) ITOCTOliHHbiii KOHTpOnb 3a ypOBHHMH H3ny<feHHfi Ha paOO'lHX MeCTaX II B 3ane yc

KOpHTenH npH pa3nH'lHbiX pe*HMaX pa60Tbl YCKOpHTenH; 

6 ) ITOCTOHHHbii! KOHTpOnb 3a ypOBHeM HaBeUeHHQH 6eTa - H raMMB-aKTHBHOCTH, 

e) onpeueneHHe couep*aHH H B Bo3uyxe pa6o'lnx noMemeHIIH paunoaKTHBHhiX ra3oB 11 

aapo3onel!; 

r) nepHOUH'leCKHI! KOHTponb 3a 3arpH3HeHHOCTbiO paUHOaKTHBHbiMH Bel!leCTBaMH pa6o

t{HX MeeT, o6opya.oaaHHH, cneuoa.e)K.lJ.bi, Tena H pyK pa6oTaiOwHx; 

u ) HHUHBHUyanbHbiH KOHTpOnb 3a o6ny 'leHHeM nepCOHana no raMMa- II Hei!TpOHHOMY 

H3J1Yl.J9HHHMt 

e ) ycTaHoBneHHe npeuenbHO uonycTnMoro ( 6e3onacHoro) epeMeHH pa6oTbi Ha panna-

UHOHHO On8CHhlX Y"18CTK8X. 

BeHny HeBbiCOKoro ypoBHH 11 3ny'leHIIA Ha paoo'liiX MecTax liHUHBHUyanhHhili KOHTponh 

unH oonbWHHCTBa npo¢eCCIIOHanbHbiX rpynn npoBOUIITCH CYMMapHO 3a MeCliU. npl! BbiiTOnHe

KHH HBH6onee OTB9 TCTB9HHbiX T9XHOJ10f'H\.f9CKHX onep8UHi1 H8 Yl.J8CTK8X C 60JlbWHMH ypOBHH

MH H3J1Yl.J9HHA HHll.HBH.O.y8JlbHbii"'r KOHTpOJlb OC :VJU 9CTBJ1SI 9 TCSI 9>K9H9ll9JlbHO H .ll8>Ke 9>K9.0.H9BHO. 

llnH yqeTa U03 Oo n y qeHHH H8 Ka*Uoro COTpyUHHK8 3aBeUeHa HHUI!BHUy anbHaH U03HMe -

TpHl.J9CK8SI K8pT8 1 r,ae OTM9l.J89TCSI M9CSJqHast .0.038 H9t1TpOHHOf'O H r'8MM8-06JlyqeHHS1. 
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llnH KOHTponH 3a paunau• 

\.f9HH51 B OCHOBHbiX H BCllOMOr'8 

annapaTypa CO CBeTOBOH II 3B) 

paooTa no rnrHeHH'lecKol 

BOUllnaCb B cneuyJOllli!X HanpaE 

- 113y'lanHCb CaHHTapHO-f 

rpynn C yqeTOM paUHaUHOHHOf 

- OOOOl!lanHCb UaHHbi e HH 

CaHHTapHOil xapaKTepHCTHK e y c 

- OhinH pa3paooTaHbi KOI 

COOTBeTCTByiOIUHM npo¢eC CHOHI 

lln11 oueHKH npo¢eccnoHa 

peHHst pa3nHl.JHbiX BH.ll.OB HOHH3 

ObiCTpbiX Hel!TpoHOB, noToKoB 

TpOHHOrO H3nyqeHHa, H8B9.ll9H 

npu npoBeUeHHH U03H MeT 

MeTOUI!KH II npHOOpbl , Kal 

npn H3y'leHHH nepaUHaUI 

URH, CHHM8J1C51 cneKTp W Y MB, 

qacTOT, KOHU9HTp8UHH 030H8 

nepaTypa B03Uyxa BHyTpH Ka~ 

J13Mepeulle OO!Ili!X ypOBHE 

wKanaM •c• H • A • wyMoMep. 

¢oHOM 4131 I! OKTaBHbiM ¢HnE 

WyMa 1!3MepllnCH B OKTaBHbiX 

TOTaMI! 31,63,125,250,500,10( 

TaBnllni!Cb C uel!cTBYIOllli!MI! 

HH'leHIIIO wyMa Ha np0113BOUC 

paOO'li!X MeCTaX nHU, 3aHHT. 

TY ycKopHTeneA (HanpHMep, 

naoopaTOpHbiX KOpnycax. 

J13MepeHI!H HanpH*eHHO 

11H-1 ni10Ta na pa60'li!X Ml 

COTpyUHHKOB II Ue*YPHOrO n1 

B03J19 HCTOl.JHRKOB H3J1Yl.J9HH! 



B03~YX8 " MeTeoponorHqecKHX 

M CTBeHHOrO Tpy~8, Hey~0 5HO

•HTHbiX p850T BHYTPH K8Mepbl). 

rBUHOHHOrO, peMOHTHOrO H H8-

! CneHHblX BbiWe npo<jleCCHOH8nb-

JMOCTH OT CT9II9HH B03MO~HO-

lB8 OTnH'I8!0IUHXCS> ~pyr OT 

mueii 8Un8p8Typoii npH BKn!O

>cne BbiKnlOtiSHHH yCTBHOBKH . 

eHbl B03 LteliCTBH!O HOH"3"PY!O

ilfi: KOHTpORb 1 BbiiiOnHH9Mblfi .llO-· 

'" M,M, KoMO'IKoa " B. H.ne

•e 2-3% o5mero 'IHCn8 p85o-

H r8MM8-8KTHBHOCTH, 

~HHA panuoaKTHBH btX raaoa H 

!3KTHBHbiMH B9lU9CTB8MH pa6o-

HX; 

ITO r'8MM8- H HefiTpOHHOMY 

) apeMeHH p860Tbi H8 p8LlH8-

IX l!HLlHBI!Lty8nbHblil KOHTpOnb 

3pHO 3 8 MeCSIU , npH BbinOnHe

Y'18CTK8X c 5onbWHMI! ypoBHH

:!H e .o.enhHO H .Q8}f(e 9>K9llH9BH O . 

:ena HH.llHBH.ll Y 8RbH8SI ,QQ3HM9 -

·o " r8MM8 - o5nyqeHI!H , 

finS! KOHTpOnSI 38 p8LlH8UHOHHOii o5CT8HOBKOi! I! npeaynpe~aeHHSI cnyq8iiHOrO nepeo5ny -

1J9HHSI B OCHOBHbiX H BCIIOMOrBTSRbHblX ITOMSWSHHHX YCKOpHTSnH yCT8HOBR9H8 8BTOM8TH1.J9CK 8 H 

8UU8p8Typa CO CBeTOBOii I! 3BYKOBOii CHrH8nH38UHeli, 

p850T8 no rHrneHI!'IeCKoli oueHKe ycnoal!A TpyLl8 Ha ycKop"TenHx BbiCOKI!X :mepri! l l npo

BOLlHn8Cb a cneay10UlRX H8Up8aneHHHx: 

- H3Y'I8nHCb C8Hl!T8pHO-rHrHeHH'IeCKH9 ycnOBHSI TPYLl8 OTLtenbHb!X npo<jlecCHOH8nbHblX 

rpynn c yqeTOM p8LlH8UHOHHoro H apyrHx npoH3BOLlCTBeHHbiX <jl8KTopoa; 

- o5o5manHCb LlBHHbie HHLlHBHLly8nbHOrO Ll03l!MeTpH'IeCKOrO KOHTpOnSI H MBTepHanbi UO 

C8HHT8pHOii X8p8KTepHCTHK e ycnoBHii Tpyaa; 

- 5binH pa3pa60T8Hbl KOMnneKCHbie 03LlOpOBHTenbHbi e M e ponpHSITHH npHMeHHT9nbHO K 

COOTB9TCTBY!OIIlHM npo<jleCCHOHBnbHb!M rpynnaM H OTLtenbH b!M npo<jleCCHSIM, 

finS! OU9HKH npo<jleCCHOH8nbHb!X <jlaKTOpOB npOH3BOLlCTBeHHOH Cp9Ll b l npOBOL{Hn"Cb H 3 M 9 -

p9HHSI p83nJI'IHblX BHLlOB HOHH3Hpy!O!IlHX H3nyqeHHii ( H3MepeHH9 nOTOKOB 5biCTpblX H CB9pX-

5bJCTpb!X HeliTpOHOB, UOTOKOB raMM8-KB8HTOB Bb!COKHX 3H9prHi! , paCC9SIHHOrO r8MM8 - H H9I1-

TpOHHOrO H3ny'I9HHii, H8B9Ll9HHOii 8KTHBHOCTH H Llp,) . 

npH npoaeaeHHH Ll03HM9TpH'IeCKHX H P8LlHOM9 TpH'IeCKHX HccneaoBaHHii HCnonb30BanHCb 

MeTOLlHKH H npH60pbl, KBK o6menpHHSITbie , TBK H cneUH8nbHO _PB3 pa50T8HHbl9 B Ql'f5lYf, 

npH B3Y'I9HHH H9p8LlH8UHOHHbiX <jlaKTOpOB H3 M 9pS!nHCb y pOBH" rpOMK OCTH W yM8 H B"5 p a 

URH, CHHM8nCst CIISKTp lllYMB, OIIpeaenSJnH:cb aneKTpOM8rHHTHbi9 H3nyqeHHSI ,QH8II8 3 0H8 p8.0HO..;.. 

'll8CTOT, KOHUSHTpBUHH 030H8 H OKHCnOB 830T8 B B03.ll,yXe I1pOH3BO.llCTBSHHblX ITOM9lU9HHff, TeM-

nep8Typa B03~yxa BHyTpH K8M9pbl I! Llp. 

Yf3MepeHH9 06IUHX ypOBH9i! lliYMOB (ypOBH9ii 3ByKOBOrO Ll8Bn9HHH H ypOBH9A 3 ByKa no 

lliK8n8M •c • H "A" lliYMOMepa) H HX cneKTpOB npOH3BOLl"nOCb lliYMOMepoM 2203 C MHKpo

<jloHOM 4131 H OKT8BHbiM <j>HnbTpOM 1613 <j>HpMbl "Bp!Onb-Kbep" (fiaHHS!), npH 3 TOM CU9 KTp 

lliYMS B3M9pHnCH B OKT8BHblX IlOnOCaX C np9ll.IIOtiTHT9nbHb1MH Cp9.ll.H9r90M9Tpi.Pi9CKHMH li8C 

TOT8MH 31,63,125,250,500,1000,2000,4000 H 8000 ru , Pe3ynbT8Tbl H3 MepeH"SI WyMOB COUOC 

T8BnS!nHCb c aeAcTBY!OIIlHMH • BpeMeHHbiMH caHHTapHbi MH HOpM8MH H np8BHn8MH no orpa

HH'I9HH!O wyM8 HB npOH3BOLlCTB9' 38 1\~ 205-56 OT 9/ff-56 r. Yf 3 M9p9HHH npOBOLlHnHCb H8 

pa60'IHX M9CT8X nHU, 38HS!Tb!X o6cny~HB8HH9M pa3nH'IHbiX CHCT9M, o5ecn9'1HB8!0UlHX pa6o

T Y YCKOpHTeneli ( H8UpHMep, HBCOCH bJe OTLt9n9HHSI, 3an r e n e p8TOpOB, HrHHTpOHHb iH 3 8 n), H B 

na6opaTopHbiX Kopnycax. 

Yf3M9p9HHSI H8npS1~9HHOCTH 3n9KTpH'I9CKOrO nonS! npOBOLtHni!Cb C HOMO!Ilb!O npH60p8 

YIH-1 nl10T8 HB pa60'IHX MeCTBX ni!U, pa60T8!0WHX y reHepaTopoB, B noMeweH"SIX H8Y'IIl b iX 

COTPYLlHHKOB H ae~ypHoro nepcOH8na, o6cny~HB8!0Ul9rO YCKOpHTenb, npoBOL{Hnl!Cb 38M9P LI 

B03ne HCTO'IHHKOB H3ny'I9HHS!o 0co5oe BHHM8HH9 yaen!lnOCb nepHOLlY HBCTpoliKH reHepaTopoB, 
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OnpeaeneHBe KOHUeHTpauHH 030Ha npoH3BOAHnocb aKcnpecc - MeTonoM (opToTonHAHHo

aaH npo6a ) n M9TOJlOM c npe naapnTenbHbiM nornomeHHeM oxnc;noa aaoTa u BbtneneHHeM 

o a oHOM liona ua HeliTpanbHOro pacTaopa lionucToro KanuH. 3TH MeTOJlbi pa3pa6oTaHbi HHc

THTYTOM rHrH e Hbi Tpy aa u npo<jla a 6 oneaanuli AMH CCCP . 

0T60p .llp 0 6 B03JlYX6 npOBOJlHnCll .llHCTBHUHOHHO '! e pe3 pa3nH'IHbte BHTepaanbi Bp9M9HB 

c MOMeHTa BKniO'IeHHll ycKopuTenn npu pa3 nH'IHbiX pelKnMax ero pa6oT bt , MecTa oT6opa 

npo6 HaMe'!anHCb npenaapHTenbHO a6nH3H OT Y 'IBCTKOB C MBKCHMBnbHhlMH ypOBHliMH H3ny

'!eHHll ( BbJnYCKHOe OKHO KBMe pbl) HnB OKOnO BbiCOKOBOnbTHbiX r e He peTOpOB, a TBKlK9 HB 

npyrnx Y'IBCTKBX, rne B03MOlKHO npe6biBBHHe nepCOHana BCKOpe nocne BbiKnJO'IeHH!I yCKOpH-

Ten H . 

Onpeaen e Hne o xncnoa a 3 oTa BbmonHnnocb no Me Toll y fpncca-Hnocaa!l; npo6bt , 6pa 

nHcb q e p ea 1-1,5 MHHYTbi nocne BbiKnJO'IeHH!I ycKopnTe nH Ha Tex JKe y'laCTKaX, rJle npo

naaonHnC !I oT6op npo6 0 3 0Ha. 

HnlKe npHBOJl!ITCH MaTepnanbt o6 ycnoBHliX Tpyna nnu, pa6oTaJOmnx Ha ycxopnTen!lx 

BbiCOKHX 3 He prHll KBK npH HOpMBnb HOM pelKHMe pa60Tbl yCKOpHTenH, TBK H np11 npOB9ri9HBR 

peMOHTHbi X p a60T, 

B nepHOJl 3 KCnnyaTBURH, KOr Jla BKri iO'IeHbi y CKOpRTeribHble YCTBHOBKH, JlOCTyn B rnaa

Hblll 3an 3a npeweH R HBnSleTC!I npaKTH'!eCKH Heao3MO lKHbiM, CncTeMa cnrHanna auBH aa6na

roapeMeHHO npeJlynpeJKria eT o npe.nc To!lmeM BKriJO'IeHRH y cxopHTen!l, B xoJl B 3an cna6JKeH 

6nOK HpyiOWHM y cTpotlCTBOM, 

B ecb o 6 cnylKRBaJOmBli nepcona n B aKcnepR MeHTBTOp bt B n e pnoJl pa6 oTbi yCKOpHTenll 

HB.XOJlHTCH a cneuHanhHbiX a anax , rae pacnono>Ke Ha H3 MepHTenhHBS1 annapaTypa. 

KaK noKB3biBBJOT Jl03HMeTpR'I9CKHe nccneJlOBBHHH, ypoBHH H3 ny'leHHll Ha pa6on'lx 

MeCTBX 3 HB'IHTe ribHO HHlKe npenenbHO JlOriYCTBMbiX, 3TO OTHOCHTC!I KBK K ypOBH!IM raMMB

H3n y 'leHR!I BhlCOKHX 3 He prH il , T B K H K ypOBHIO riOTOKOB Hel!TpOHOB pa3 nH'IHOrO cneKTpa, 

TaK, HanpnMep, nalKe a Han6onee He6naronpHH THbiX y cnoaHHX npn Bbtaoue ny'!Ka HetlTpo-

HOB q e pe3 n a6opaTOp H0 9 riOMemeHH e riOTOKB HeliTpOHOB HB p a60'IBX MeCTBX 3KCnepBMeHTB

TOpO B cocTa a m tnH OT 0,1 JlO I npe.n enhHO JlOnycTBMoll Jl03bi , AKTHBBUHll B03Jlyxa no naHHbiM 

Jl0 3 HMeTpH'IBCKOfi cnylK6bi 011fll1 HB CHHXpOUHKriOTpOHB He aenHK8 H npB pa60TBIOIUeM yCK0 -

-8 
pBTene, K Orna HCKri iO'IBHO npe6biBBHHe n epconana, COCTBBn>InB 3 X 10 K!OpWn (y BbJnYCK-

HOr O OKHB KB MBpbl yCKOpHTenn), n ocne BbiKri iO'I e HHH y CKOpHTerill KOHUeHTp6UHH p8JlH06KTHB 

HbiX ra3 0 B 6biCTpO y M enbiUBri8Cb 0 H o n peJl e nenlle ee CTBHOBHnoCb 3BTPYJlHHTenbHbiM, npncyT

CTBHe a K T HBHbiX raaoa a MecTax nocTOHHHo ro npe6btBBHHH niOJle l! He 6binO o6HapylKeHo. B 

CBH3H C 3 THM BK TH BBUHll B03JlYXB C TO'IKH 3peHHll paJlHBUHOHHOl! 6 e 3 0nBCHOCTH npaKTB'I9C -

KO rO 3H8tt9 HH H H e HM99T . 

KoHUBHTpaUH!I pa.nnoaKTHBHblX aapoaone tl, o6ycnoaneHHBH npHcyTcTaHeM HaTpHH-24 
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COCTBBnllnB a enH'IHHY nopl!JlKB 

-10 
UHH I X 10 K !OpH / n Jln H BO:O 

pHTenH npH pa60TBJO!Ileli YCTBH• 

MBH KOHU eHTpaUHH - 0,0001 MI 

YKB3BHHbte KOHUBHTpBUHH 

HCTO'IHHKB H reHepaTOpa BbiCO 

. K oHueHT p a uHH OKHcnoa a~ 

M Oll KOHUeHT pBUHH 0,005 Mr/n 

B epOHTHO, HeBbiCOKoe col 

8 30T8 o 6ecneqHB89TCH HBnHt{Hl 

a ymHx aneMe HTOB, npHBOJlHIUB> 

yJKe y MeCTB HX o6p830B8HHH, 

Ha HeKoTopbte npo<jleccHo 

T e aneKTpOHHoll. a n nap aTy pbi 11 

rpOMKOCTH WYMB, KBK npaBHnO 

TbtBancsr e r o c ne KTp. 

T aKHM o6pa3oM, H3 o6m• 

e T npH3H6Tb HOHH3Hp y!O!IlHe H3 

( wyM, BH6paUHH, aneKTpOMBrHl 

XHM H'Ie CKHX B91U9CTB) BbtpaJKe: 

6 0nbWHHCTBB pa60 T8101UHX H9 l 

nnH Cp8BHBT9nbHOll o u eu: 

TpyJl a ocHOBHb!X npo<jle c c n o Ha n 

He . 

EonhlllY JO r pynn y pa6oTa t 

H8 XO.O.HlllH 9 CH BO Bp9MH OflbiTOJ 

TpbiX H9l!TpOHOB H r aMMa -nyq 

3 BMe TpH'Ie CKOtl Criy lK6bi 011 fll1 

nycTHMotl Jl03bi :> a p a 6o 'ln ll ~ · 

C oTp y nHHKH OTJl en a paJlH 

JOme A HX o6p a6oT Kotl , n oaaepr 

( M OIUHOC T b Jl0 3bl 300-400 MKp 

.no cTaTO'IHO 6wcTpo. XHMH'!BCI 

n p n '19TKO tl opraHH3 BUHH TPYil 

T e xHonorH'Ie cxnx o n epa u n ll Yll• 

'!eHHe 3 TOll KaTe r o pHH p a60THl 



:c-MeTOAOM ( OpTOTOnHAHHO -

;noB 830T8 H Bbillen e BBeM 

a MeTOAbl paspa6o TaHbl YfHC -

3nll'tHbie HHTepaan bi BpeMeHH 

~o pa6oT bi , M ecT a oT6opa 

HManbHblMH ypOBHl!MH Hs ny-

reHepaTOpOB, a TaKlKe Ha 

1e nocne BbiKmo'teHHll ycKo pH-

acca - Y!nocaaH; npo6bi , 6pa-

·ex lKe yqaoTKax, rAe n p o -

~60Ta!Ol!lHX Ha YCKOpHT enl!X 

!Ten!! , TaK H !IpH npoaeneHBH 

~ YCTBHOBKH , llOCTyn B r n a e

!CT8M8 CHrHSnH38IlHH 3a6na-

Ten!! , Bxo n e san c Ha6lKeH 

lepHOil pa6oTbl ycKOpHTe n l! 

hHall annapaTypa. 

iTCH KaK K ypoBHl!M r a M Ma -

HOB pasnH'IHOrO C!IeKTpa, 

!Ipll BbiBOile lly'IKa Hel!TpO-

)oqux M9CT8X 3KC n ep HM8HTS-

\KTH BSURH B03l1YX8 UO 08HHbl M 

<a H !IpH p a 6oTa!Ol!leM yCK0-

- 8 
3 X 10 K!OpW n ( y BblliYCK-

lll KOHUeHTpaUHll p aAHOaKTHB-

• saTpyAHHTe nbHbiM, I1pHCYT-

1eli He 6binO o 6HapylKeHo. B 

Oll 6eso naCHOCTH npaKTH'leC -

!IpHCYT CTBHeM HaTpHH-24 

/ 

COC TaBnllna aenH'IHHy !IOp!!AKa 5 X 10-
13 

K!OpH/n, npH npenenbHO llOllyCTHMOl! KOHUeHTpa-

-10 
UBH 1 X 10 K!OpH/n llnll BOSAyXa pa6o'IHX noMemeaHl!. ConeplKaHHe osoHa a sane ycKo -

pHTenl! npH pa6oTaiOmel! ycTaHOBKe He npeBbiWano 0,0001-0,000 2 Mr/n (npeAenbHO AO!IYCTH

M8ll KOHUeHTpaUHll - 0,000 1 Mr/n), 

YKa38HHbie KOHUeHTpaUHH 030Ha 6binH 06Hapy:>KeHbl TOnbKO y BblliYCKHOrO OKHB, HOHHOrO 

HCTO'IHHKa H reHepaTopa BbiCOKoro HanpsnKeHHl! , B npyrHx TO'!Kax - rrpo6bi oTpHUaTenbHbi, 

. KOHUeHTpaUHll OKHCnOB 8SOT8 COCTaBnl!na 0,00 0 2 -0 ,0008 Mr/n IIpH rrpeAenbHO AOIIyCTB 

MOJ! KOHUeHTpaUHH 0,005 Mr/n, 

Bepos:tTHO , aeabiCOKoe conep>KaHHe aKTHBHbiX raaoe B aapoaoneA, oaoHa H OKHcnoe 

830T8 o6ecneqHB89TCH H8nRttB9M B9HTHnSJUHH, KOHB9KJlHOHHbiX TOKOB, p8Cll8l10M KOpOTKO>KH -

BYlllHX sneMeHTOB, IIpl!BOAlllllBX K 6biCTpOMY CHHlKeHB!O KOHUeHTpauHl! BpeAHbiX IIpHMecel! 

ylKe y MeCTa HX o6pasOBaHHl!, 

Ha HeKoTopbie rrpo¢eccHoHanhHhie rpynnbi aosAel!cTayeT wyM, B03HHKaromHll npH pa6o

Te sneKTpOHHoll. arrrrapaTy pbi n pasnH'IHhiX cHcTeM, o6cny:>KnaaromHx ycKopHTenb, YpoaHH 

rpOMKOCTH WyMa, K8K !IpaBHnO, He npeBbiWaiOT AOIIyC'!'I!Mb!e, f1p11 OUeHKe BnHl!HHll WyMa Y'IH-

TMBancH era cnexTp. 

TaKHM o6pasoM, H3 o6mero KOMrrneKca rrpo¢eccHoHanhHbiX ¢aKTopoa aeAylllHMH c neAy 

eT npH3H8Tb HOHH3HpyiO!IlHe H3nyqeHHll, TaK KaK ApyrHe <jlaKTOpbl !IpOH3BOACTBeHHOli cpeAbl 

( WyM, BH6paUHll, sneKTpOMBrHHTHbie IIOnll AH8ll830Ha paAHO'laCTOT, COACplKaHl!e B BOSAyxe 

XHMH'leCKBX BeUieCTB) Bb!pS:>KeHbl KpaJIHe HesHa'IHTenbHO H rrpaKTH'leCKOrO 3H8'leHHll Anll 

6onbWHHCTBa pa6oTaiOU!HX He HMeiOT, 

llnll cpaBHHTenbHOll OUel!KH npHBOAHM KpaTKHe CBeAeHHll , xapaKTepH3Y!Ol!lHe ycnoBHSI 

TpyAa OCHOBHblX npo<jleCCHOHanbHblX rpynn, saHSJT biX Ha CHHXpOUHKnOTpOHe H CHHXpo<jlasoTpO-

He. 

Bonhwyro rpyrrrry pa6oTa!OUIHX Ha CHHxpo uHKnoTpOHe cocTaBnl!IOT sKcnepnMeHTaTopbi, 

H8XOAlll!lHeCl! BO BpeMSJ OllhiTOB B sanax C perHCTpHpyromell annapaTypoll, rAe ypOBHII 6biC

TpbiX aeliTpOHOB H raMMa-nyqeJ! s Ha'IHTenbHO HI!:>Ke npeAenbHO AOIIYCTI!MbiX, !10 ABHHbiM A0-

3HMeTpH'leCKOll cny:>K6bi OYIHYI cpeAHSJSJ AOsa o6ny'leHHll B SToll rpyrrrre CQCTaanSJna 0,3 uo

nycTHMOll L!OSbl .-. a pa60'lllli ~ 0 '-lb, 

CoTpyAHHKH OTAena paAHOXHMJrn, saHl!Thie ycTaHOBKpll H CHl!THeM MHWe Heii c rrcc neAy 

romell HX o6pa60TKOJI, liOABepraiOTCll BOSAeliCT BH!O paAHBUHH, HaXOAl!Cb a6m!3H YCKOpHTSn ll 

(MomaocTb AOSbl 3 00-400 MKp/ceK). CHl!THe MHWeHe ll npoHsBOAHTC<I. rronyaaTOMBTH'leoKH n 

AOCTaTO'IHO 6btCTpO . XHMH•IeCKa!l o6pa6oTKa MHWeHH IIpOBOAHTCl! B Apyroll na6opaTopHH, 

l1pH qeTKOll opraHH3aUHI! TpyAa ll IIpeAaapHTenbHOl! OTpa6oTKe (Ha HeaKTI!BHOM MaTepHane) 

TexHonorH'leoKHx orrepauHll yAaeTcH cymecTBeHHO ynyqwHTb ycnoBHll TPYAa H CHH3 HTb o6ny
qeHHe STOll KaT eropl!ll pa60THHKOB, 
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CneayJOlll8l1 rpyrrrr8 - M9X8HI!KII, o6cny)I{HB810llll!9 yCKOp11T91lb. n o M IIMO p860Tbl B 38 -

118X 38 OCHOBHOii 38lllHTOfi yCKOpi!T91ll1 H9CKOilbKO p83 B !l9Hb liM npiiXO!ll!T CSI BbiiTOilHSITb• 

p860TY B ITOM9lll9HHII, r!le p8Cl10110)1{9H CHHXpOUDKilOTpOH, TOT'I8C l10Cil9 e r o BbiKil!O'ISHIISI, 

B :!>TOT nepHO!l !llll1 HIIX npe!lCT8Bnl1eT orracHoCTb H8B9!l9HH8l1 8KTIIBHOCTb p831lllqHbiX M8Te

p11anos yCKOpHT91ll1 , f pyl1!18 M9X8HHKOB !1pl!HHM89T T8K)I{9 Y'IBCTH9 . B rrpo¢Hil8KTH'I9CKHX OC 

MOTp8X II p9MOHT9 CIIHXpOUHKilOTpOH8. no !laHHbiM HH!liiBH!lY81lbHOrO KOHTp011l1 , H9!l91lhHal1 

!l03a r8MMa - o6nyqeHHl1 B rpyrrrre M9XaHIIKOB COCTaBill11la 0 ,08 p. 

B rpyrrrry :!lKCrrepuMeHTaTopos, pa6oTaJOmHx H8 CHHxpo¢a3oTpoHe , BXO!ll1T ¢n3HKH, rrpo 

BO!ll1lllH9 uccneaosaHHH Ha rry'IKax BbiCOKHX :!>Heprllii. Bo speMSI HacTpoi!Kn arrrrapaTyphi :!lKC

rrepHM9HTaTOpbi !lllHT91lbH09 Bp9MH HaXO!lHTCH B ITOilSIX paCC9l1HHOrO HSiiTpOHHOrO H311Y'I9HHSI, 

3Ta rpyrrrra IIHOr!la l10!lB9pr89TCSI o6ny'I9HIIIO H9i!TpOHaMII BbiCOKIIX 3H9prnii, a T8K)I{9 !l9iiCT

BHIO !lpyrHX 3ap<DK9HHbiX 'laCTHU. no !laHHbiM HH!liiBII!lyallbHOrO !l0311M9Tp11'19CKOrO KOHTpOill1 0 

MeCSI'IHbie !l03bl 06nyqeHHSI :!lKCITepHMeHTaTOpOB 3H8'1HTenbHO Hll)l{e rrpe!lellbHO !l onyCTHMbiX, 

YlH>KeHepHo-TeXHII'IeCKHi! nepcoHan, o6cny)I{HB8JOlllHii nHHe l!Hbil! ycKopiiTSilb cnHxpo¢a -

30TpOHa , ITO!lBe praeTCH B03!lei!CTBHIO Hel!TpOHOB WllpOKOI"O CITeKTp8 H raMM8-H311Y'I9HIISI pa3 -

llH'IHbiX :!>Hepr~l! . Jlo3bi o6ny'leHHH n11u, o6cny>KnBaJOmllx n11ael!Hbii! ycKopiiTenb, cocTasnSinn 

{),03....o;3 63p B MeCstU . 

n11ua, !1pOH3BO!lSI!IlHe YCTBHOBKY MHWeHel!, B nepiiO!l pa60Tbl CHHXP9¢a30TpOHa Baxo

!lSITCSI B Cl19UHallbHOM XOpOWO 3alllHllleHHOM OT H3nyqeHHll ITOM9lll9HHH. Pa60Tbl no yc T aHOBK9 

H CHS1TH10 p83JlHl.JHbiX BHUOB MHUieHe:f:t IlpOBOnHTCH CJIC TeMaTH 'tJeCKH H BblJlOJIHSllOTCB IlpH CHSI 

TOM ycKopSIJOIUeM Harrpst>KeHHH n BbiKilJO'IeHHOM sneKTpoMarHHTe. MaHnrrynstunn c poTOpHol! 

MH1119Hb!O rrpoBO!lHTCl1 BHYTPH KaMepbi, MnweHb 11 yaep>KHBB!OlllHe rrpncnocotineHHH IIMSIOT Ha

seaeHHYJO aKTHBHOCTb. 8 H9KOTOpbiX CllY'I8SIX :!ITa pa60Ta BbiiTOilHSieTCSI B 3ane YCKOpHT91ll1 

B yCnOBHSIX B03!lel!CTBHSI ITOCTOSIHHOrO Mai"HHTHOI"O nonst. Jl03bl o6nyqeHHH nll:U STOll rpyrriTbl 

3 8 MeCHU He I1p9Bbl11181111 npeaenbHO !lOITYCTHMbiX. 

fpyrrrra BaKyyMHOI"O X03SifiCTBa II rpynna SlleKTpOMai"HIITa B nepHO!l pa6oTbl yCKOpiiT91ll1 

TaKlK9 H8XO!ll1TCSI B H3011HpOBaHHOM ITOM9llleHHII, Cso10 pa60TY OHH Bbll1011Hl110T. nocne CHSIT HH 

HarrpstlKSHHSI II CITB!la BKTHBHOCTH B KBMepe, Pa6oTa B K8Mepe OCilO)I{HSieTCSI He06XO!lHMOC T h!O 

p860T8Tb B Hey!l06HOM JTOilOlKSHSIII, a B HeKOTOpbiX Clly'laSIX - B03!l9l!CTBHeM napOB aMMI!aKa , 

Hcrronh3yeMoro anst nposepKn BaKyyM8. OaHaKo BbmonHeHHe Heo6xoanMbiX Tpel5osaHnl! no 

TeXHHK9 6e30l1aCHOCTii !lenaeT 9TH pa60Tbl npaKTH'IeCKll HeonaCHbiMH, 

fpyrrrra 9119KTpOMarHHTa ITO YCilOBHSIM pa60Tbl noasepraeTCSI B OCHOBHOM B03!lel!C T BHIO 

nOCTOHHHOPO MBrHHTHOro nonH. 

Pa6oT8 MOHT8lKHHKOB, KaK rrpa·BI!IlO, CBl13aH8 C ¢H3H'IeCKHMH Harpy3KaMH ( TaKell8)1{Hbl9 

paOOTbi), K TOMY >Ke OHll ITO!lllepra!OTCSI II B03!lel!CTBHIO HOHH311py!OlllHX H31lY'Ie HHl!, Jlo3bl o6 -

ny'I9HHH 38 MeCSIU B :!>TOll ITpo¢ecCIIOHallbHOl! rpyrrrre He rrpeBbiJ11allH 0 ,3-0,4 p . 
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KaK DHAHO H3 npuaeAGKI 

~8KTOPOM npOB3BOACTB8HKOft 

BbiX l"pynn S!Bnli9TCSI HOHH3Hp 

!l91lhHO !lOnyCTHMbiX B911H'IHH. 

H8psray c H3y'leH119M y c 

H8MH npOBO!lHilHCh HCCil9AOB~ 

B nepuoA peMOHTHbiX pa6 oT ~ 

Be~eHHOl! aKTHBHOCTH pa31lH'IE 

npOBOASIT C SI nocne Cl1aA8 H8BE 

TponeM no 3ap8Hee c ocTasneJ 

3alllHTa peMOHTHOI"O n e p 

HH p80 0Tbl II 3 KpaHHpOB8HH9 !< 

H8qanoM peMoHTHbiX p 8 60T p• 

AH8UHOHHbiX Y CIIOBllliX C Usn~ 

pauull. 

B npouecce npoBeAe HH st 

llOBHO BbiA 9 1ll!Tb '19Tblp9 OC HC 

Tanel!, qncTK8 H OCMOTp p83J 

8o Bp9MSI rrpo¢HII8KTH'IeC 

CHCT9M8TH'I9CKHII KOHTp01lb 3 

Ty Hill! Hl!YJO pa15oTy. Tax K8 

8KTHBHOCTh B T9q9HH9 !19pBbl 

pa360pKa Ha'IHH89TCSI no H CTI 

6 0Tbl Ha CH:BXpOUHKilOTpOHe J 

AyaHTe AOCTHI"an 2 MKp/ceK 

s6nH3H HSKOTOpblX y 3 nos y cx 

KOTOpbl X TOqKaX KaMepbl 5 X : 

npesblwan 10 MKp/ceK. 

npl! pa360pKe H COOpKE 

HBSI aKTHBBOCTb, a OllH3 0CTh 

pHqecKHl! KOHTpOilb ITOKaa an , 

HHIO B Cp9AH9M OT 0,05 AO ( 

K8K npasnno, He npeBbiiD8nH 

H8H6onhmyJO on8cHOCTb 

Ta OT H3 1ly'leHHH OCYlll9CTBnS 

3a secb nepnoA peMOH1 

1,5-3 P• YlccneAOBaHHll llOKa. 



IIITen b , noMHMO paOOTbl B 38 -

;:, J.IM npHXOll HTCSI Bbl flOnHSI Tb• 

rqac nocne e r o BbiKnroqeHHSJ. 

1 8KTHBHOCTb pa3n BqHbiX M8T e -

BCT!Ie B npo~H118KTH'!eCKIIX OC -

lnhHoro KOHTponst , aeaenhHaR 

8 p. 

•830TpOHe , BXOllHT 4JH3HKH , n po -

MH H8CTpOil:KH annapaTypbl SKC

•H HHO!'O HeltTpOHHO!'O H311y'le HII5l , 

ICOKHX 3HeprHfi 1 8 T8K>K9 Ll9A:CT-

HJilKe npeuGJi bHO U onyCTIIMbiX, 

iei!Hbltl yCKOpi!Tellb CIIHXpO~a-

1eKTpa II !'BMMB-11311Y'leHIISI p aa-

~H.HbtH ycKOpHTenb, COCT8BnSinH 

OOTbl Cllaxpg~aaoTpoaa aaxo

MemeauB. PaooTbt n o yc T aHOBKe 

qecKK H B~ITOnHRlOTCSI llpH CHSI -

Te. MaHBnynliUIIII c poTopHoA 

mne npncnocotin eHBH BMeJOT aa -

biUOJLHSieTCSI B 38Jie YCKOpHTeliSI 

lbl OOlly'leHHH liHU 3TOtl r p y n nbt 

ca B nepBOU pBOOT bl ycxopHT811SI 

y OHH BbiUOliHSIJOT. nocne CHSITIISI 

•e OCliOlKHSie T CSI HeOOXOUHMOCTbJO 

- B03U9liCTBH8M napOB 8MMHBK8 1 

aeooXOUHMbiX TpeOOBBHIIA n o 

18CHbiMH. 

eTCH B OCHOBHOM BOaueAcTBBto 

KIIMH HBrpy3K8MII ( T8K8118lKHbl8 

13HpyJOWHX 113 n y'leHH A, no3bl oo

lblll181111 0, 3-0,4 p . 

Kax IIBARO B.ll npRIIaAaKHblX Kp&TXIIX xapaKTapHCTIIK1 OCHOIIKbllloC Hal5naronpHRTHblM 

~aXTOpOM npOB3110ACTII8HHOA Cp8Abl AIIR 150IIbWKHCTIIa paoCMOTpaHHbiX llbiWa npo~&CCROHAIIb

HbiX rpynn llllllli&TCSI HOHB3HPYJOII!ee uany'!eaue, Oaaaxo ypoaau o15ny'leaull 15&InH HHlKe n po -

AellbHO AOIIyCTHMbiX aenH'lHH, 

HapliAY c uay'!eaueM ycnoa11li Tpyaa npH aopManbHOM pelKHMe paooThi y cxopuTeneli 

H8MH npOBOAHliHCb HCCli9AOB8HHSI II B nepHOA U118HOBO-npO~H118KTH'l9CKHX H peMOHTHbiX paoo~ 

B nepuoo peMOHTHhlx paooT paouanuoHHYJO oocTaaoaxy a ocuoaHoM onpeoenHeT ypoaeHb na

aeAenaoli aKTHBHOCTH paanH'!HbiX yanoa y cxopHTenH. B CBH3H c aTIIM peMoHTHbte paooTbl 

npOBOASITCSI nocne cnaua HaaeneHHOli aKTHBHOCTH non nOCTOSIHHbiM U0311M8Tpll'l8CKHM KOH-

TpolleM no aapaHee COCTBIIIJeHHOMY nnaHy , 

3aii!HT8 peMOHTBO!'O nepCOH8118 ooecne'!HBaeTCSI !'118BBbiM OOpB30M COKp8IU9HII9M BpeMe.,. 

HH p800Tbl H 3Kp8HIIpOB8HHeM C HCnOllb30B8HIIeM UHCT8HUIIOHHbiX npBcnocooneHHli, n e peu 

HB'!BliOM peMOHTHbiX pBOOT peKOMeHuyeTCSI npoBOUHTb npe uaapBTellbHbl 9 TpeHHpoBKH B Hepa 

UIIBUHOHHbiX )'CliOBHSIX C U911bl0 ObiCTpellmero BbiUOliHeHIISI OTU9llbHbiX TeXHOliO!'II'leCKHX o n e-

pan a A, 

B nponecce npoaeueHIIH peMOHTHbiX paooT aa ycxopBTenHx BbiCOKIIX aaepr11A MOlKHO yc

noaao BbiuenBTb '!eTblpe ocaoBHhiX aTana: paaoopxa yanoa ycxopiiTenll, 'iHCTKa 11 aaMeaa ue-. 

TBlleli1 '!IICTKB H OCMOTp pB3!'0HHOII KBMepb1 0 COOpKa BCeX Y3liOB YCKOpBT8liSI, 

Bo apeMH npo~anaxTH'lecxoro peMoHTa cpaay nocne ocTaHOBKII ycxopBTenll aeueTcll 

CIICT8M8TH'l9CKHII KOHTpollb 38 ypOBHeM H3lly'leHuli B8 Y'l8CTK8X, ' rue npeuCTOHT npOBOUIITb 

Ty anu HKYJO paooTy, Tax xax 11a uaonJOueuuA BaaecTuo, 'ITO nepaoaa'!anbHBSI aaaeueaaaH 

BKTIIBHOCTb B T9'!eHII9 nepBblX 3 UH9A nocne OCT8BOBKII YCKOpHTeliSI ObiCTpO cnauaeT 1 T O 

paaoopxa HB'lBHaeTcH no ucTe'!eHBII aToro cpoxa. Kax noxaaan11 B3MepeHBH, a cny'!ae p a 

ooTht H8 CII:UXpOUIIKliOTpOHe ypoBeHb H311y'leHHA B noMemeHIIII yCKOpiiT9llll npH BblUBIIHYTOM 

UYBHTe UOCTII!'Bll 2 MKp/ceK HB pBCCTOSIHIIII 10 M OT UYBHTB 1 MOIIIHOCTb U03bl H3ll)''l8HII~ 

BOllll311 HeKOTOpblX Y3liOB YCKOpHT9llll COCTBBliSI118 200-300 MKp/ cex, MOIIIIIOCTb U03bl B He-

3 
XOTOpbiX TO'IKBX KBMepbl 6 X 10 MKp/ C9K 1 ypoBeHb 113liY'leHIISI OOpBOBTbiBB8MbiX U9T8nell He 

npeBbllliBll' 10 MKp/ceK, 

npu paaoopxe H COOpKe Y3liOB ycxopBTenH OnBCHOCTb npeuCTBBnSieT He IIX COOCTBe H

H8ll BKTIIBHOCTb 1 8 OliH30CTb pBOOTBJOII!ero K OTKpblTOtl K&Mepe. i1HAHBBUYBllbHbltl U03HMe T

pll'leCXHli KOIITPOllb nOK838ll, 'ITO 3TOT nepHOU pa60TBJOII!He nouaepranBCb BH8WHeMy oony'le 

HHIO B cpeuH&M OT 0,06 UO 0,16 p 38 paoO'!IIA ueHb, np11 '!IICTK9 H 38M&Iie A8T811e A U03bl 1 

xax npaaano, ae npeablmanll npeuenbHO uonycTHMbiX. 

HaBoonbwyJO onacHOCTb npencTaanHJOT paooTbt BH YTPH aaxyyMHotl xaMepbi , rue aam B

Ta OT H3liY'l8HHSI OCYIIl9CTBliSI8TCSI B OCHOBHOM COKpaWeHII8M Bp8M8HB paoOTbl, 

3a aecb nepuon fl&MOHTa ( 10-20 uHeli) paooTaJOwue nouaepraJOTCll oony'leHHJO a 

1,6-3 p, !1CC118UOB8HHSI noKB38llll, 'ITO npH paOOTe B K8Me pe CIIHXpOUHKliOTpOHB p8311li'!Hbl8 

11 



, 

Y'IBCTKB Tans p8~0T8~waro O~nyqa~TCH C H90l!BH8KOBOA HHT9HCBBHOCTb~ (qame MBKCH

ManbHOe of5ny'I9HH9 UpHXOQHTCH HB ronoBy H B9pXH~~ 'IBCTb TynOBHma), 'ITO MOlKHO 06'bHC• 

HHTb KOHCTpyKTHBHbiMH OCOf59HHOCT!!MH K8M9pbl II nOnOlK911H9M Tena paf5oTa~mero no OTHO

W9HH~ K Y'IBCTKBM C f5onee BbiCOKOl! H8B9Jl9HHOA BKTIIBHOCTb~, 

PeMOHTHbie pa!5oTbi npoeonnTcH a cnenoae>Kne, a npa 'IHCTKe aeTanea 11 xaMepbi, xpo-

Me Toro,Haneea~TCH pecnapaTop 11 O'IKH, aawHma~pme rnaaa oT raMMa-aany'leHHH H nona

JlBHHH HHoponHbiX qacTHU. Kax noxaaana H3MepeHHH, cneuoaelKJla pa!5oTa~max, nep'IBTKH, 

noeepXHOCTb of5opyJlOBBHHH 0 KBK npaBHno, OCTB~TCH ''IHCTbiMH". 8 T9X cny'IBHX, KOrJlB OT-

M9'18n8Cb aarpH3H9HHOCTb p8JlHOBKTHBHbiMH B9IU9CTBBMH, OHB HOCHna 

Tep H 6bin8 3H8'1HT9nbHO HHlK9 npeaenbHO aonyCTHMbiX eenH'IHH. 

noxanbHbiA xapax-

npHB9Jl9HHb19 Jl8HHb19 rOBOpHT 0 TOM, 'ITO pBJlHBUHOHHbiA <jlaKTOp HBnHeTCH B9l!YIUHM 

xax npH HopManbaoa axcnnyaTanHH ycxopiiTenn, Tax H npH npoaeneHHH nnaaoeo-npo<jlllnBKTH

qecxHx u peMOHTHbiX pa~oT nocne ero BbiKn~'leHHH. 

npz rHrH9HII'19CKOA OU9HK9 ycnOBHA Tpyaa peMOHTHbiX pa60'IIIX 0 nOMHMO pBJlHBUHOHHO

ro <jlaKTOpa cn enyeT Y'IHT~BBTb T8KlK9 H npyrHe- CTeneHb THlK8CTB <jJH3H'I9CKOrO Tpyna, 

BbiHYlKJl9HHY~ H9YJl06HyiO noay, Bb!COKYIO T9MnepaTypy, KOHTBKT C XHMH'!9CKHMH B9UI9CTB8-

MH II Jlp, 

MaTepaanbi HHJlHBHAyanbHOro .nnaHMe:rpll'lecxoro KOHTponn .nmr pa3nH'IHbiX npo<jleccHo-

HBnbHbiX rpynn CBHJl9T9nbCTBY~T 0 TOM, 'ITO 118 !1poTHlK9HHH BC9rO !19pii0Jl8 3KCUnyaTBUHH 

ycxop11Tenea o6ny'!eHHe aay'!HbiX pa!5oTHHKOB H o!5cny>KHBa~mero uepcoHana 6btno HH>Ke .no

nycTHMbtx ypoaaea, B xaqecTee npHMepa Mbt npHBOJlHM coo6weHHbte paaee JlBHHbte A03HMeT

paqecxoa cny>K!5bi OJUII1 no HHAHBHJlYBnl>HOMy <jloToKOHTpon~ raMMa-o6ny'leHHH nHu, 38HH

T biX HB CHHXp<;>UHKnoTpQH9 0 38 8 neT Ha6n~Jl9HHH B JlHH8MHK9, 

~~ 
" § J D u 
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Ha pHCYHKe 3 npencTt 

1-n rpynua - nHUa, y 

yCJtopHTenn; 

2-n rpynna - axcne pE 

3-n - acnoMoraTenb 

Ha ocH opnHaaT noxa: 

ro.ny a peaTreaax. 

113 pHCYHK8 BHJlHO, ..,, 

Bb!WBnO 3 p, B OCTBnbHbiX 

1 p c nepnona p e xoacTp yxr 

ocTaaoax6a ycxopHTenn), 

npHHUH!Ibl M9AHUHH< 

aa6 m 

J1CXOAH H3 OCHOBHbiX 

H9HHA B <jlyHKUHOHanbHOM Cl 

M9ABXO-caHHTapaoA 'IBCTB 0 

qe0xoe aa6n~neaHe. Bee p 

M9JlBUHHCXBl! OCMOTp, 8 B 

TOnoroM, 9HAOKpBHOnoroM, 

38 nepa<jlepH'I9CKOA KpOBH, 

Ha'IHHBH c 1955 ro.na 

CHCT9MBTH'!9CKH UpOBOJlBnH 

TB (250-600 '!9nOB9K) C ~ 

.noa Hccne.noeaHHH, E>Kero.a 

HOHH3BPY~WBM B3nyqeHB9M 

ra~IUBxcn no poay ceoea 1 

rpynna'), 

KoHTponbHBH rpynna 

pacT, non H o!5msa xapaxT 

cnyli<.BBa~wBA nepcoaan, p• 

BOA M9CTHOCTB ( CTB>K pa6< 

0TCyTCTBB9 CYIU9CTB< 



lHBHOCTb!O ( '181Jl& M8KCH

'llOBHma ), 'ITO MO>KHO o6'hHC· 

rena pa6oTaiOmero no OTHO-

rx e AGT8nel! H KaMepbi, Kpo-

T raMMa-Hany'IGHIIH H nona

a pa60TaiOlllHX, nep'laTKH, 

. B Tax cnyqaax, xorA8 oT-

)CHn8 nOK8nbHbiJI X8p8K-

~8KT0p HBnSieTCH BGAYlllHM 

IGAGHHH nn8HOBO-OpO~Hn8KTH-

ioqax, noMI!MO paA1181!HOHHo

'ecTH ~H3H'IGCKOI'O Tpy.qa, 

C XIIMH'IGCKHMH BGlllGCTB8-

nnH paanH'IHbiX npo~eccao-

;ero nepuona axcnnyaTanua 

> nepcoHana Obino HH>Ke AO-

fHbiG p8Hee 08HHb!G A03HMGT

MMa-o6ny'IGHHSI nHl!, 3aHH-

'114lii'6NIJI 

H8 pHCf&Ke 3 npeACT8BnGHbl A8HHbie AnSI 3-x rpynn p860T8IOlllHX: 

1-H rpynna - nHUa, yqaCTBYIOIJlHG B nnaHOBO-npo~anaKTH'IGCKHX OCMOTpax H peMOHTG 

ycxopaTenH; 

2-H rpynna - axcnepaMeHTaTopbi; 

8-11 - acnoMoraTenbHbill nepcoHan. 

Ha oca opAHHaT noKaaaao cpeaHee raMMa-oony'leHae COTPYAHHKa a cooTBGTCTBYIOmeM 

roay a peaTreaax. 

Ha pacyHK8 BHAB0 1 'ITO TOnbKO AnSI ttepaol! rpynnbl o6ny'IGHHG 38 ron HGCKOnbKO npe

Bbllll8nO 3 p, B OCT8nbBbiX rpynn8X OBO He OOCTHI'8nO 3 p ( 'AO 1953 I'OA8) H He npeBbllll8nO 

1 p C nepHOA8 peKOBCTpyKOHH YCKOpHTena (yMeHblllGHHG OOnY'IGBHH B 1953 I'OAY CBH38HO C 

OCT8BOBKOII ycKOpHTGl!H). 

P8aaen U 

npHHnHnhl MGAHOHBCKOI'O o6cneAOB8HHH H OOGHKa peaynbTaTOB OHH8MH'IaCKOI'O 

B80niOOaHHSI 3a COCTOHBHGM 3AOpOBbSI p800TaiOWHX 

HCXOAH H3 OCHOBBbiX 3a08'1 HCCnaAOBaHHH C nenbiO BbiHBneBHSI aaa6onee paBHHX OTKl!O• 

BGBHII B ~YBKOHOH8llbBOM COCTOSIHHH p83~H'IHblX opraHOB H CHCTeM, BPa'IH CnenaanbHOll 

MGABXO-caBRT8pBOJ! 'laCTH ocymeCTBl!HnH 38 BCGMH p800T810lllHMH CHCTaM8TH'IGCKOG OHHaMH

'IGCKO& Ha6niOAeaae. Bee pa6oTaiOmHe npomna npeaaapaTenbHbiii (nape A HB'I~noM pa6oT) 

MGAHlliiHCKHI! OCMOTp, 8 B ABnbBellmeM OCMaTpllll8l!HCb 2 paaa B I'OA TepaneBTOM, neapona-

TOnOI'OM1 9HUoKpHBOnOroM, OKynlfCTOM C OABOBpGMGHHbiM npoaeAGHHGM p83BGpHyTOI'O aaana-

38 nepK~Gpii'IGCKOJ! KpOBIIo 

Ha'IIIBaH c 1965 roaa 1 HacTIITYTOM raraeHbi Tpyaa a npo~aa6oneaaHHll AMH CCCP 

CIICTGM8TII'IGCKII OpOBOAIIniiCb COaUII8llbHbiG OOBTOpBb!G o6cneAOB8HHSI OCHOBHOI'O KOHTHHI'GR

T8 (250-Boo qenOBeK) C np11MaHGBIIGM nenoro KOMnnexca KnRHHK0-¢113HOnOI'H'IGCKHX MGTO

AOB HCCneAOB8HHHo E>KGI'OAHO npOBOAHnOCb OOCnGAOB8HBG K8K nan, HMGIOlllHX KOHT8KT C 

HOBil3HpyiOllliiM aanyqeHHeM (Talt H83b!B8GM8SI 
1

0CHOBH8SI rpynna'), T8K H nan, HG nonaep

I'810llliiXCH no poay caoel! pa6oTbl aoaaellcTBBIO aoaaaapyromeA paaaauaa ('KOHTponbHaSI 

rpynn8'). 

I 
KoaTponbHaH rpynn8 6bln8 noao6paaa a cooTBeTCTBHB c oCHOBHOll, y'IHTbiBanca aoa~ 

paCT, non H ODlllHII X8p81tTep BbinOnHHeMoJ! paoOTbl ( HSY'IHblG COTpyOHBKB, naoopaHTbi , 0 0 -

CllYli<.IIBaiOlllHJ! nepCOH8ll, peMOHTHbiG paoO'IIfG), a TaKlKG nnHTGnbHOCTb npOlKHB8HHH B 08H

BOI! MGCTHOCTH ( CT8lK paoOTbi) • 

OTCyTCTBIIe cymecTaeaablx paanH'IIIII a aenii'IHHe cyMMapaol! no3bi o6nyqeaaa Me>Kny 
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BbiaeneHHbiMH npo<J>ecCOHBnbHbiMH rpynnaMH p800T810WHX B nHn, nB3 H apyrHX OCHOBHb!X 

naoopaTOpHliX, O'!eBHaHO, H liBHn OCb npH'IHHOtl onH30CTH HX KnHHH'IeCKHX nOKB3B'renell; noa

TOMY B aanbHetlweM anll peWeHHll BOnpoca 0 3H8'1HMOCTH Bbll!BneHHb!X CaBH!'OB H8MH npOBO

aHnOCb Cp8BHeHHe aBHHbiX, nony'IE'HHblX no BCetl OCHOBHOI1 rpynne B uenOM, C aBHHblMH 

KOHTponbHOtl rpynnhi , OaHaxo 'ITOObt yTC,.tJ1HTb. 3Ha'!eHHe paaaauHOHHoro .PaxTopa, H3 acero 

OCHOBHOI'O KOHTHHreHT8 no nOK838Tenl!M HHaHBHay anbHO!'O a03HMeTpH'I8CKO!'O KOHTpOnll Obi

nH BbiaeneHbl rpynna ,A': CyMM8pH8ll a038 KOMnneKCHO!'O !'8MM8- H HellTpOHHO!'O OOny'leHHll . 
a KOTopotl He npeBbtwana 15,0 6ap 3a aech nepHoa paooTbt, H rpynna B, cyMMapHall ao3a 

x/ " .. 
o6ny'leHHll e xoTopotl cocTaan Hna 16,0-50,0 6ap • B rpynne .s BbtaenllnHCb aae noarpynnht . 
B 38BHCHMOCTH OT npeHMyweCTBeHHOil 3H8'1HMOCTH !'8MM8-00ny'leHHll - ,6 1 HnH HetlTpOHHO!'O 

• o6ny'leHHSI - ,B2. OpH 3TOM cneayeT OTMeTHTb, 'ITO pa6oTaJOmHe B nB3 npeHMymeCTBeHHO . " 
BOWnH B rpynny ,A , a OCHOBHOe 'IHCnO o6cneaOB8HHblX noarpynnbt ,,6 1 COCT8BHnH paooT-

HHKH nHO. 

Kax noKB3Bn HBlll onbtT, HaonroaeHHe aonJKtio axnro'laTb B ce6R TUiaTenbHoe o6mexnH

HH'!ecxoe coMa TH'!ecxoe H HeaponorH'!ecxoe o5cneaoeaHHe, cneuHanH3HpoeaHHbiA ocMoTp 

oxynHcTa H paaaepHyTbtll BHBnH3 KpOBH, B o6mexnHHH'!ecxoM o5cneaoBaHHH oco6oe BHHMa

HHe cneayeT yaenl!Tb xapaKTepHCTHKe HepaHotl perynHUHH xpoeoo6pameHHSI H cepue'!Ho-co

cyuHcTotl CHCTeMe, 

B aononHeHHe K KnHHH'!eCKOMY OCMOTPY anSI o6'beKTHBH3aUHH Bbtl!BneHHbtX caBHroB H3 

60nhi.UOrO KOnHt:I9CTBB KRHHHKO-¢H3HOnOrHl.l9CKHX M9TOLlHK, HM9lOlltHXCR B H8CTOHIU99 Bp9M.H, 

ObtnH BbtaeneHbi cneayJOmHe, onpaaaaBwHe ce6R, cneuHanbHLie MeTOabt HccneuoeaHHtl. 

1, 3neKTpOK8paHOI'p8<J>H'!eCKOe HCCnenOB8HHe, 0Ho aBeT B03MOJKHOCTb OUeHHTb l~YHK

UHOHBnbHOe COCTOSIHHe cepaua. 3neKTpOK8paHorpaMM8 ( 3Kr) 38llHCbtBan8Cb HB UBYXK8-

H8nbHOM qepHHnhHOnHlllymeM npH6ope - MHHrorpa<J>e - 24, PerHcTpHpoeanhCb cTaHaapT

Hbte OTBeaeHHll, 6 rpyaHblX, 3 OaHOnOnJOCHbiX OTBeaeHHSI C KOHe'IHOCTel!, 3 anHCb npOH3BO

nHn8Cb B noxoe H nocne a03HpOB8HHOH <J>H3H'!eCKOtl Harpy3KH (10 npHCeaaHHA), 

AHanH3 anexTpoxapuHorpa<!>H'IeCKHx aaHHbiX npoeoaHnCll no o6menpHHSITbtM npHHUHnaM, 

Opu aHanH3e 3neKTpoxapanorpaMMbt o6pawanocb BHHMBHHe Ha 'IBCTOTY H xapaKTep pHTMa 

cepae'IHOtl uel!TenbHOCTH, eenH'IHHY eonbTBlKB ay6uoe 3KI', anHTenbHOCTb HHTepeanoe PO, 

JKenyuo'IKOBbiX KOMnnexcoe ORS ORST , .Pop My , npoaonlKHTenbHOCTb H eenH'IHHY 

ay6uoe p • Q • R s. T H nonoJKeHHe HHTepeana ST • T paxToexa caeH-

!'OB 3neKTpOKapaHorpa<J>H'!eCKHX ll0K838Tenetl COOTBeTCTDOBana o6wenpHHliTOtl, 

OpoeoaHnocb conocTaeneHHe nony'leHHbiX uaHHhiX c peaynbTaTaMH npeabiaywnx ocMoT

poe. OpaKTHKa HCcneaoBaHHll noxaaana , 'ITO npH MaccoebtX ocMoTpax MOlKHO orpaHH'IHTbCll 

38llHCb!O CT8Ha8pTHblX OTBeaeHHH UO H nocne <J>H3H'!eCKOll H8rpy3KH, 

x/ MaKCHMBnhHO 112 6ap B 1 cnyqae . 
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2. OcuHnnorpa<!>H'IeCKP. 

cocyaHcToro Toayca. OcnHl 

Moaenb 024 n eaHHrpaaCKO 

BepXHHX H HHlKHHX KOHe'IHO< 

roneHH), 

OpH auanaae ocuHnnc 

BbiX, HX perynstpHOCTh, CH I 

nH'IHHY OCUHnnaTOpHO!'O HH 

apTepHanhaoe aaeneaue, a• 

anhHoro aasne~, a TaK~ 

HOI'O OCUHnnorpa<J>H'IeCKHM 

3, Oj>KrMOrpa<J>H'!eCKJ 

TOSIHHH cocyaHCTO!'O TOHYC 

Oj>HrMorpBMMbl 38llH 

(pHC, 5) C apTepHil COHHO 

peaeneaue cxopocTH pacnr 

THUS (oTpe3KH COHH8SI ap1 

KH 6eap8HH8ll - apTepHll 1 

poCTbJO pacnpocTpaHeHHll 
CM 

qecxoro THnoe - <:; : 



\ 

n B3 H npyrHX OCHOBHbi X 

aqecKHX noKaaaTeneA; noa-

!HHbiX CllBHrO B HSMH npOBO-

e B uenoM, C ll,8HHhi MH 

roHHoro <!>aKTOpa , Ha scer o 

eTpHqecKoro KOHTpomt 6bt-

" HSl!TpOHHOrO o6nyqeHHH 

pynna .s: cyMMa pHa B noaa 

BhrnenBnHcb nse nonrpynnbt 

mHB -
0
0; Hmr HSl!TpOHHOrO 

B n B3 !lpSHMYWSCTBeHHO . 
nnbt ,,B I cocTSBHnH pa6oT-

e6B TUtaTenbHOe o6meKnH-

!SnH3HpOB8HHb!l! OCMOTp 

~nenosaHHH oco6oe BHHMa -

)()pameHHB 11 cepneqHo - co -

!H BbiSIB119HHbiX C.llBHrOB H3 

llHXCR B H8CTOH1U89 Bp9M51, 

~TO!lbi Hccne.ooeaHHR. 

3MO )KHOCTb OU9HHTb I~YHK -

!lHC b!BSnSCb H8 JlBYXK8-

:cTpHpOBSnhCb CT SHilSpT

:HOCTeil . 3anHCb npOH3BO 

) npncenaHnA ) . 

o6menpHHBTb!M npHH!lHnaM, 

•CTOTY H xapaKTep pHTMS 

enbHOCTb HHTepsanos PO, 

ST • T paK TOBKa cnsH -

6menpHHSITOi!, 

r a TaMH npellbillY!UHX OCMOT -

·Tp8X MOJKHO orpaHHqHTbCH 

·KH. 

/ t 
t 

2. Ocnnnnorpa<!>HqecKHl! MeTOil HCC!lSilOB8HHB llSeT B03MOlKHOCTb CyllHTb 0 COCTOHHHH 

cocynHcToro ToHyca. OctmnnorpaMMbt aanHcbrsanHCb Ha ocnnnnorpa<!>e apTepHanbHOM -

MOllSIIb 024 neRHRrpSilCKOrO 3-llS "KpaCHO~.apneeu• (pnc, 4) . C CHMM9TpHqHbi X yqac T KOB 

sepxanx H HHJKHHX KOHeqHocTeA (cpellHBB TpeTb npaaoro H nesoro nneqa H npa sol! H n e so l! 

roneRH). 

Ocuumm11 oPmuuoAalmu 11oqe18 02't 
p H C, 4. 

0pH 8HSnR39 OCUHnnorpa<!>aqecKHX KpHBhlX o6pamanOCb BRHM8HHe HS o6WH A BHll KpH 

Bb!X, HX perynBpHOCTb, CHMM9TpHqHOCTb 3 8!lHCel!, H8!lH'IH9 !l!l8T0 1 BbiCOTY OCUH!l!lRUHII, B 9 -

nHqHHY OC!lH!l!l8TOpROrO HHll9KCa; onpenenB!lOCb MSKCHMSnbH09 1 cpenaee H MHHHM8!lbH09 

apTepHS!lbHOe ll8Bn9RH9, SCHMMeTpHH B Bb!COT9 OCUHnnaTOpHOrO HRll9KC8 H ypOBHH apTepn-

8!lbROrO nasneHKH, a TSKJKe cpasunsanHcb sennqnabt apTepnanbHoro nasneHHB, onpenene H

Horo ocunnnorpa<l>nqecKHM H cnyxoBbtM MeTonoM. 

3, C<i>HrMOrpa<!>nqeCKHl! M9TOll HCC!l9llOBSRHH TSKJKe llSeT B03MOlKHOCTb CYllHTb 0 COC

TOHHHB COCYllHCTOrO TOHyCa UO onpeneneHHIO CKOpOCTH pacnpOCTP8H9HHH nynbCOBOl! .BO!lHb! , 

C<PnrMorpaMMbt aanncwsanHcb cnenHanhll'btM nbeaonaTqnKOM oT MHRrorpa<!>a - 24 

(pBC, 5) C apTepHA COHHOII, 6enpeHHOl! H C apTepHH Tbl!lS CTO!lbl 1 T.e. npOH3BOllHnOCb on

peneneHBe cxopocTH pacnpocTpaueanB nynbcosolt sonHbt no cocynaM anecTnqecKoro ( C3) 

THUS (oTp93KH COHH8H apTepHB - 6enpeHHBB) H UO COC YllSM Mbtruequoro (CM) THUS (oTpe3-

KH 6enpeRHSH - apTepHB Tb!!lS CTOnbt). KpoMe TOrO, onpenenBnOCb COOTHO!UeHH9 M9)1(Jly CKO

pOCTaiO pacnpocTpSHSHHH nynbCOBOl! BO!lHbl no COCYilSM MbUUequoro H no COCYilSM 3!l8CTH -

CM 
qeCKOrO THUOB - <:; 

/' 



p II C, 5 

4, Peosaaorpa~HqecKIIA MBTOQ llccneaoaaHHH. C rroMOWbiD peorpa~a (pHC, 6 ) pe

rllcTpepyiDTCH 113MeHeHHH aneKTpllqecKoro corrpoTHBneHIIH qenoseqecKoro Tena, CBH38HHMe 

C Kone681111HMII KpOB9H8ITOnH9HIIH COCYQOB B pHTM9 cepaeqHoA Q9HTBnbHOCTH, 38BHCHW9rO 

K8K OT Q8HTBnbHOCTII cepaua, T8K II OT ~yHKUIIOH8nbHOrO COCTOHHHH COCyQOB QBHHOA o6nac

TH. 

PeP2PD'P muno flf 1-61 

p II C. 6, 

16 

Peoaaaorpa~11qecKeA ME 

H89T BHBQpHTbCH B KniiHIIqBCI 

Upll 11 3 yqBHIIII opraHIIqeCKIIX, 

p8TIIT9 n bHO fi ~YHKUIIII MIIOK8p 

me1111A y o 6 cne ny e Moro 11 Mo : 

(o6nacTb cepaua, KOHe qHOC T> 

rpa~lleA(B 3 8BIICIIMOCTII OT C 

peosaaorpa~HID KOHeqHocTe A. 

necb c pyK 11 Hor c oaHoBpeJ 

npe 8H6nll38 peorpa~11q 

rynHpHOCTb, CIIMMBTpllqHOCT~ 

Tep rroa"beMa aonH, Blla aepw 

aona ua HHCxoan weM Koneae 

aarraaabiBBHIIH peorpa~HqecKO 

HOB9HH51 BOnHbl; apeMH llOCTI-! 

HIICXOQS!Wero KOrreHa). 

TaKHM o6paaoM, no aar 

Hyca II 0 B9nHqiiH8 KpOB8 H8 IT 

6 , EannHCTOKapaHorpa~J 

Tena qenoae·Ka , B03HHK810IIlHX 

KpyrrHhiX cocyaax (aopTe 11 n 

B HBCTOHweM Ha6niDaeH 

KapaHorpaMMa ( EKr) aarrHc& 

ITOK09, H8 BbiCOT9 B!tOXa H B 

EKr oTpa>KaeT Mexa1111~ 

H rrporrynbCIIBHOA ~YHKUIIII Mil 

6a1111A cepaua, o6ycnosneHHhJ: 

Qn!l X8pBKT9pHCTHKII reMOQIIH 

np11 a11an11ae EKr cnea: 

ay6UOB ( IIX 383y6peHHOCTb, : 

(paCCTOHHIIB OT ay6ua Q 

TOK8pQIIOrpa~llq8CKIIA IIHQ9KC, 

~llq9CKYID CHCTony II YCT6H8B 

6. ~oHoKapa11orpa~11qeci 

~e - 24 qepea ~HOKapauorp1 



/ 

~ peorpa<jla (puc, 6) pe-

3ettecKoro Tena, CBH38HHble 

I eHTerrbHOCTH, 38BBCHWero 

)HHBH cacyaoe oaHHOil o5rrac-

Peaeaaarpa<jlJ!'IeCKHJl MeTa)l HCCrreaaBSHlHI - HaBblll "'!eTaO, KaTapb!ll TarrbKa Ha'IH -

HaeT BHe)lpHTbCH B KrrHHH'IeCKY~ npaKTHKy, Oa CHX nap era npHMeHHrrH rrraBHb!M a5pa30M 

UpH H3y'leHHH apraHH'IeCKHX, pe~e, <jlyHKUHaHSrrbHb!X H3MeHeHHil COCYJlOB JlrrH aueHKH CaK

paTHTerrbHOII <jlyHKUHH MHaKapaa, 0H O'leHb yoa5eH, He Bb!3b!BaeT HHKaKHX HerrpHHTHb!X OlUy

meHHI! y a5crreayeMara H Ma~eT rrpHMe HHTbCH Ha rr~6b!X a6rracTHx qerraeeqecKara Terra 

(o6rracTb cepoua, KaHe<~HaCTH, rarroea H ap.). narr bay~TCH npaoorrbHa li H nanepeqHal! pea

rpa<jlael! ( e aaeecHMaCTH aT cnoco6a Harro~eHHH arreKTpoaoe). Mbl npaMeHHrrH rrpaoorrbHYIO 

peaeaaorpa<jlH~ KOHe'IHaCTel!. Y )l8HHara KaHTHHreHT8 a6crreayeMb!X pearpaMMb! 38UHCb!B8 -

rrHCb C pyK H HOr C aJlHOBpeMeHHall 38UHCb!O arreKTpaKapoHarpaMMb!. 

npH 8H8rrH3e pearpa<jlaqeCKHX KpHBb!X a6pamarraCb BHHMSHHe H8 a6WH!\ BH)l BOrrH , HX pe

rymtpHaCTb, CHMMeTpH'IHaCTb KpHBb!X 0 38ITHC8HHb!X C Up8Bb!X H rreBb!X KOHe'IHOCTel\, xapaK-

Tep ll0ll'b9M8 BOnH 1 BHll B9pWHHb1 1 8MfinHTYLlY 1 HBnHqHe H Bb!p8}K9HHOCTb llOllOnHHTI3' llbiib1X 

earrH H8 HHCXaJl>JlUeM KOrreHe KpHeaJl, OrrpeaerrHrrHCb TSK~e epeMeHHbte caaTHalUe!tHH: epeMH 

3 8IT830b!B8HHH pearpa<jlH'IeCKOI! BOrrHbl, H3MepHeMae OT ay6ua Q 3Kf 00 HS'Iarra B03HHK -

HaBeHHH BOrrHbl; BpeMH OOCTH~eHHH eeplUHHbl KpHBOI! ( BOCXaJlHWee KOrreHO H OrrHTerrbHOCTb 

HHCXOJlHlUero KOrreHa), 

TaKHM o6pa30M, no 3 aUHCII peorpaMMbl MO~HO Cy)lHTb 0 COCTOHHHH COCYJlHCTOrO TO

Hyca H 0 eerrH'IHHe KpOBeHanorrHeHHH B paarrH'IHb!X COCYOHCTb!X o6rraCTHX, 

5, EarrrrHCTOKapaaorpa<jlaqecKHI! MeToJl accrreoaeaHHH - aTa perecTpauH H cMemeHHll 

Terra qerrOBEiKa, B03HHK810lUHX B peayrrbTSTe cep)le'IHb!X COKp8W8HHJl H )lBH~eHHH KpOBH B 

KpyrrHhlx cocyoax (aopTe B rrero'IHOI! apTepaa). 

B HSCTOHWeM Ha6rr~oeHBH acnorrbaoearracb npHMaH 6arrrracToKapaaorpa<jlHH, EarrrrHCTO

KapoaorpaMMa ( EKr) aarrHCbtearracb CBHXPOHHO c arreKTpaKapoaorpaMMol!, e OHHSMHKe, e 

ll0K09 1 H8 BblCOTe B.O.OX8 H BhiXOll,a . 

EKr oTpa~aeT MexaHH'IeCKYIO pa6oTy cepoua, oaeT npeocTaerreHae o coKpaTHTerrbHOil 

II nponyrrbCHBHOJl <jlyHKUHH MHOKapoa, X8p8KTepaayeT OTOerrbHb!e <jla3bl MeXSHH'IeCKHX KOrre-

68HH I! cepoua, o 6ycrroerr eHHb!X ero CHCTOrrol!, T, e, OSeT UeHHbte JlOITOrrHHTerrbHbte 08HHb!e 

OrrH x apaKTepHCTBKH reMOOHH8MI!'IeCKO I! <jlyHKUHH cepoua, 

npa 8HMH3e EKr crreayeT o6pamaTb BHHMSHHe H8 caoTHOWeHHe, <jlopMy R Bb!COTY 

3y6UOB ( BX 383y6peHHOCTb 0 ywapeHHe, 38KpyrrreHHe H T,Jl,), epeMeHI! bie COOTHO!llei!!ISI 

(paccTOHHBe oT ay6ua Q 3Kr oo eepwHH ay6uae EKr), a TaK~e Bbi'IHCrr SITb 6arrrrnc

ToKapaHorpa¢a<~ecKHil BHOeKC 0 Ob!XSTerrbHbii! KOa<jl<jlHUHeHT, onpe!lerrSITb 6arrrrHCTOK8pOHOrpa

<jlH'IeCKY~ cacTorry H ycTaHaBrrneaTb cTerreHb OTKrroHeHHSI EKr no E payHy (IY cTeneHn ). 

6, <l>oHOK8pOHOrpa<jlH'IeCKHJl MeTaO HCCrreOaBSHIISI , 3anHCb npOH3BaOHrr8Cb H8 MJ!Hrarpa

<jle - 24 qepe3 ¢oHaKapoaarpa<jlaqecKy~ IIpHCTSBKY C aOHaBpeMeHHall 38UHCbiO 3Kf. 
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~OHOK8pAHOrp8~HH - rpa~H'IeCK8H perHCTp8UHH TOHOB H lliYMOB cepuua - AOUOnHHeT 

H 00beKTHBH3HpyeT A8HHb!e 8yCKynbT8UHH H 3H8'1HTenhHO p8ClliHp>IeT B03MO>KHOCTH H3y'leHHH 

3BYKOB cepuua. Opu noMOIIlH ~OHOKapuuorpa~HH MO>KHO oueHHB8Th cHny 3ByKoa, ux ~a3oBbre 

cOOTHOllieHHH, '18CTOTy KOne6aHHli, OobeKTHBHO npOBOAHTb Cp8BHHTenbHOe AHH8MH'IeCKOe H8-

6niDAeHHe. B ee 3TO no3BOn>IeT 6onee TO'<HO H npaaunhHO oueHHB8Tb aycKynhTaTHBHbie uaH-

Hbte. 

3anHCb ~OHOK8PAHOrp8MMbl npoH3BOAHn8Cb B nono>KeHHH o6cneuyeMoro ne>Ka H8 CUHHe. 

MHKpo~oH ycTaHaanuaancH a o6menpHHHThiX nHTH cTaHuapTHhiX TO'<Kax Ha rpyuHoll KneTKe 

H yKpennHUCH pe3HHOBb!M llOHCOM, Oepeu perHCTp8UHelt o6cneuyeMOMy npeunaranOCb cue-

naTh Bbi.O.OX B 3aaep>K8Th AhiXBHHe, qTo cnoco6cTaoaano yMeHbllleHhllleHHIO B03llYlliHOCTH ne-

roqHoll TKBHH, H nyqrnell 3a C'<eT 3Toro npoaouHMOCTH 3ByKoa cepuua. 

Opu 38 UHCII ~OHOKapuuorpaMMhi cneuyeT ucnonh30B8Tb BhiCOKYID cKopocTb ABH>KeHHH 

neHTbl ( 50-100 MM B CeK), 'ITO ABeT B03MO>KHOCTb 6onee TO'IHO onpeuemiTb xap8KTep H 

UpOAOn>KHTenbHOCTb TOHOB H lliYMOB cepuua II HHTepaanOB M9>KAY OTA9nbHh!MII KOMUOH9HT8 -

MH, 

AHanu3 <!>oHoKapuuorpaMMhi Heo6xoJlHMO HB'<IIHBTb c onpeueneHHH pHTMa cepue'<HOII 

u eH T enbHOCTH H qacTOTbi cepue'<HbiX coKpameHull no 8Kf, 3aTeM no cneuHanhHoll cxeMe: . 
yCT8H8BnHB8Tb HHTepaanbi OT 3YOU8 Q. 8Kf UO H8'18na 1 TOHa (a N ~ 0 ,02 -0 ,05 ) H 

BpeMH H8CTynneHHH II TOHa ( oHa coanauaeT c OKOH'<BHHeM 3y6ua T 8Kr), onpeuenHTb 

npOAOn>KHTenbHOCTb TOHOB C9pJlU8 (cp8BHHB811 C HOpMOA UO T86nHU9 - B 38BHCHMOCTH OT 

qacTOTbi cepne '<HhiX coKpameHHll), onpeuenHTb HHTepaanhr Me>Kny ToHaMH cepuua (a 

N a 0,28-0,32 ) , HHTeHCHBHOCTb TOHOB Cepuua no 8MUnHTyAe HX H8HOOnblliell OCUHUn>I

UHH ( ycnOBHO ). ~HKCHpyeTCSI H8nH'IH9 illy MOB, HX X8p8KTep, UpOAOn>KHTenbHOCTb, Bp9MH B03-

HHKHOB9HHH, BMlTnHTYll.B H T.!l. 

7. Onpene n eHHe noTOOTAeneHHH, Benuqima noTooTueneHHH MO>KeT 6b!Tb oueHeHa Ha 

npu6ope MumyKa no H3MeHeHHID 3neKTpOKO>KHoro conpoTHBne HHR. Opu !<8>KAOM uccneaoaaHHH 

UpOBOUHTCH rneCTHKp8TH09 OUpeueneHHe UOTOOTAeneHHR H8 CHMM9TpH 'IHb!X Y'<8CTK8X KO>KH 

nanoHHbiX noaepxHocTelt qeTaepTbiX nanhuea o6eux pyK a noKoe 11 nocne ~H3H'<9CKoll Harpy3-

KH ( 20 ABH>K9HHil' pyK BO Be ex CyCT8B8X C M8KCHM8nbHb!M H8UpH>KeHH9M Mb!lliU). Y 3JlOpO 

Bb!X nuu no nuTepaTypHbiM A8HHbiM noTooTnenel!He na pyKax Bbillie cnpaaa ( y nearnell -

cneaa) H xapaxTepu3yeTcH He6onhlliHMH KoneoaHHRMH noKa3aTenell npn noaTopHbiX H3Mepe

HHHX (a npenenax 0,2 ueneHHil ranbaaHoMeTpa). 

8. C uenbiD H3y'<e HHH cocTOHHHR nepu~epuqecKoro Kpoaoo6pameHHH npoaonunocb onpe

uene Hne KO>KHO II TeMnepaTypbi (a ocnoaHoM Ha o Tpe3;<e apTepuonbr-xanunnRpbr ) . 11ccneuo

aanach KO>KH811 T eMnepaTypa C UOMOIIIbiD 3neKTpOKO>KHOrO TepMOM9Tpa ::JTM-3 ( pHC, 7) . 

O p u 6op QaeT B03MO>KHOCTb H3MepeHHR TeMnepaTypbr a ouHoll TO'<Ke 38 15-20 cex, '<TO 

qpe3Bbrqal1Ho B8>KHO npH nonHKnHHH'IeCKOM o6cnenoaaHHH . YcTaHoaneHo, '<TO y 3JlOpOBbiX 
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f 

niDuelt HB CTporo CHMMeTp 

Typa KO>KI!, .-'83HHUy TeMU• 

HOCTHX - B 1° 6onbiiiHHCT 

3B8'19HHe npHJl89TCH KO>KHC 

CM8TpHB8IDTCH KBK npH3H8 

TeMnepaTypb! npoBOAHnH H 

H nocne ~H3H'I9CKOlt Harp) 

(pac. 8). Y qacTH o6cnen 

Pli'<BbiX y-qacTKa.x Tena. 



WyMOB cepAU8 - AOilOIIHRBT 

lHpR9T B03MOJKHOCTII H3Y'!9HIIR 

38Th CHIIY 3BYKOB, HX <j>&30Bbl9 

3HHTenbHOe Ll,HH8MH'tfeCKOe H8-

mB8Th ayCKYIIhT8TIIBIIbl9 ASH-

o6cneAyeMoro ne>Ka 11a cni!He . 

X TO'IK8X H8 rpyAIIOA KII9TK9 

>AyeMOMY npeAnaranoch cAe-

:bWeHbWeHHlO B03.0YUJHOCTH ne-

3 cepAua. 

BbtCOKYIO CKOpOCTh ABIIlKBHIIR 

'IHO onpeANJHTh xap8KT9p II 

>KAY OTA911hHb!MII KOMilOH9HT8 -

•9A91191111R p11TM8 cepA9'1HOA 

TBM no cneul!&llhiiOA cxeMe: . 
roH8 (e N m0 ,0 2 - 0 ,05 ) II 

M 3y6ua T 3Kr), onpeoenRTh 

·a6nl!ll9 - B 38BIICHMOCTH OT 

"lKliY TOII8MII cepAU8 ( B 

yne IIX 1181160ilhW9fl OCilllllllR-

aponon>KHTSnbHOCTb 1 Bp9MR 803-

Ill! MOJK9T 6biTh 0119119118 118 

IIHI!, 0pH ~8JKAOM IICCil91lOB8111111 

MMeTpH'tfHblX y qacTK8X KO}l(H 

roe B nocne <j>u3H'!ecKoll 118rpy3-

3npR>K911HeM MblWU), Y 3AOpO 

BbiW9 cnp8B8 ( y neewe!l -

Tenefl npl! TIOBTOpllbiX 113M9pe-

3006p8W91111R npOBOAI!IlOCh onpe

~p1101lbi -K81lllll11Rpb1). 11ccneno-

opMOMeTp8 3TM-3 (pile. 7). 

TO'IKB 38 15-20 CBK, 'ITO 

T8110Bn9HO, 'ITO y 3AOpOBbiX 

p II C , 7. 

IIIOABA 118 CTpOrO CHMM9 Tp11'1Hb!X Y'<8CTK8X TIO'!Tii ncerAa 11861110li89TCR OAIIH8KOB8R T 9MTI9p8· 

Typ8 KOJKH, c'83HHI1Y T eMnepaTypbl liB np8BOA II 119BOA TIOTIOBIIH9 T9118 B 0,5° II HB KOH9'1-

IIOCTRX - B 1° 60IIhilli!IICTBO IICCil9AOB8T91l9A C'IIIT810T B8p1!8HTOM IIOpMbl. Op11 3TOM oco6oe 

3118'1911119 npHA89TCB KOlKHO-T9MU9p8TYPHOll TOnorpa<j>HI! II T9pM08CHMM9Tpi!RM 0 KOTOpbt9 p8C• 

CM8TpBB810TCR K8K IIpH3H8KB 118pymeHHB eereT8TBBHOA IIIIH9pB81lllll, J13M9p911111! KOlKHOll 

T9Mil9p8Typbl npOBOllHilll H8 ll8AOHIIblX noeepXHOCTRX '!9TB9pTbiX TI81lhU9B o6eBX pyK B TIOKOB 

B nocne <j>H3B'IBCKOA H8rpy3KH ( 20 ABB>KenaA PYK c M8KCIIM81lhHbtM 118TipR>K911BBM Mbt WU ) 

(pH C o 8) , Y '18CTH 06Cil91lOB811HhiX KOJKII8R T 9Mil9p8Typ8 113M9pl!ll8Ch 118 Tp11118llU8TII CIIMM9'1'-

p II C. 8 . 
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9, LlnSI yCTaHOBneHHSI CllBHrOD aereTaTHBHOil perynSIUHH npOBOllH!IOCb OHpeaeneHI!e 

aereTaTHBHhi X petl>neKcoa: a) rnaaocepaeqaoro pe<!>neKca AuJHepa-LlaHHHII o6menpHHSITbiM 

MeTOllOM. Pe<!>neKc oueHHBancSI KaK aopManbHblll npn aaMeaneaHH nynbca aa 4-12 yaapoa a 

MHHyTy, pe3KO nonO>KHTenbHblll - npH 3aMe)lnBHHH Ha 12 H 6onee yaapOB B MHHyTy, OTpH

UaTenbHb!l! - npH OTCYTCTBHII H3MeHeHI!SI nynbCa Ha pa3Jlpa>KeHIIe II KaK 113BpameHHb!l! ( IIH

aepTIIpOBaHHbiii) - npH yqamea1111 nynbca Ha 4 11 6onee yaapos a MIIHyTy. K naTonorll'lec

KIIM OTKnOHeHIISIM OTHOCIInH OTCYTCTBHe HnH H3BpameHHe peaKUHH Ha pa3Jlpa>KeHHe 

- OTpHUaTenbHbll! HnH HHBepTnpoaaHHbll! pe<!>neKC ; 6) Ol'JTOK!IHHOCTaTH'IeCKHl! pe<!>neKC C 

onpeaeneHHeM ypOBHSI apTepHanbHOrO ll~BneHHSI H 'laCTOTbl nynbCG B OpTO - H K!IHHOCTBTH

KB. B aopMe a opTocTaTHKe yposeHb apTepHanbHoro aasneHHSI H3MeHSieTcSI aeaaa'!HTenbHO 

(KBK M8KCRM8nbHOe, TBK H MHHHManbHOe ; aenHqHH8 nynhCOBOrO .ll.8Bn9HHH OTCT89TCR 6e3 

H3MeaeaaA). Y acToTa nynbca, KaK npasHno, ysenH'IHBaeTCSI (a npeaenax 10-20 yaapoa B 

MI!HYTY) • 8 KnHHOCTaTHKe y 3Jl0p0Bb!X nlOJlel\ CHCTO!IH'IeCKOe aasneHHe HOBb!WaeTCSI B npe

aenax 10 MM p-r acT., a .aHaCTonHqecKoe - CHH>KBeTcH; rrynhcoaoe .aaBneHHe yaenHqHaaeTcSI. 

n y nbC 3aMellnSieTCSI , 

!Q, Lln SI Bh!SIBneHHSI <I>YHKUHOHa!IbHblX CllBHrOB B aaanH3aTOpHb!X CHCTeMaX Uenecoo6-

pa3HO onpeaeneaHe nopora 6oneaol! , a TaK>Ke apyrax BHllOB 'IYBCTBHTe!IbHOCTH. 

J1ccnellOBa>IHe H3MepeHHil B COCTOSIHHH KO>KHOrO 6onesoro aHanH3aTOpa HaMH npOH3-

BOJlH!IOCb anre3HMeTpOM , CKOHCTpyHpOBaHHblM A.J1, noHH30BCKOll COBMeCTHO C HH>KeHepOM 

A.K. fyryaasa no H3Meaeaaol! cxeMe M.A. MapT biiilHHa. 3ToT anreaHMeTp cocTOHT H3 aa -

6opa 20-TH CTanbHb!X Hrn, ·3aK!IlO'IfHlllb!X B nnaCTMaCCOBb!e <I>YT!IS!pb!. Bee Hr!Ibl HMeJOT OllH -

H8KOBbiA aHBM9Tp CT9p>KHSI H O.l:UIH8 KOB08 OCTpHe, HO 89C HT'n 38 C1..J8T yKpenneHHOT'O ll8 

CTep>KHe KB>KllOil Hrnbl CBHHUOBOrO rpy3a B03pacTaeT OT 0, I llO 10 r . J1rnbl IIMeJOT HOMepa 

OT 1 llO 2Q (pHC, 9). 

npoaepKa 'IYBCTBHTenbHOCTH 3THM KOnH'IeCTBeHHbl M MeTOJlOM Jl8eT B03MO>KHOCTb B 

p Sille cnyqaeB o6aapy>KIITb HapyrneHH SI 'IYBCTBHTenbHOCTlf y !IHU, y KOTOpb!X 06b!'IHblM KnH

HH'IeCKHM MeTOllOM 3Toro ycT'!IHOBHTb ue yaasaJIOCb. KpoMe Toro, aaHHbil! MeTOll noasonSieT 

yTO'IHIITb rpaHIIUbl H CTeneHb paCCTpOIICTBa 'IYBCTBHTenbHOCTH B llHHaMHKe npH nocne)lyJO

lUHX OCMOTpaX ( pHC, 10). 

LlnSI oueHKH COCTOSIHHSI KOpKOBOrO OTUena KO>KH0 - 6onesoro aHa!IH3aTOpa fiOMHMO K!IH

HHqeCKOT'O HCCn9.QOB8HIHI Y:yBCTBHTSnhHOCTH KO>KH H onpe.a.eneHHH TIOpOra 5oneBOH qyaCTBH 

TenhHOCT>l onpeue nSIJ!CSI X8p8KTep H U!IHTe!IbHOCTb auanTaUHH K 6on11 . nopor 6on~BOll 'IYBCT

BIITe nbHOCTH onpeuenSieT <!>yHKUHOHa!IbHOe COCTOSIHHe KaK nepH<!>epH'IeCKOrO KOHU8 KO>KH0 - 60 -

nenoro auanH3aTOpa ( KOlKHOe OKOH'18HIIe), T8K H COCTO>IHHe KOpKOBOrO KOHUa - Bb!Clllero 

oTuena aToro aaanHaaTopa. 
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1 
O, f "!2 li,J 

Ko:H 

COCTOI 
6-u 

WLt! 
CW'R' 

nposepKa nopora 6one& 

2 
Ha yqacTKH KO>KH B 5 eM a 

C HHTepsanaMH B HeCKO!IbKO < 

N• 1 ( 0,1 r). 11cnblTyeMbill, n 

cquTaeT BC!IYX Te npHKOCHOB€ 



~poeoannocb onp eaen e ane 

>pa-llaHHHH 06IUenpHHl!TbiM 

lHH nynbca aa 4-1 2 yaapoa a 

1BB YU8pOB B MHHyT y , OT p H

IHB H K8K H3Bp8IUBHHblA ( HH 

, e MHHyTy, K naT onornqec -

JeaKuHH aa pa3apa~eane 

HOCT8TH'IBCKHA pe¢neKC C 

lbCS B OpTO - H KnHHOCT8 T H-

'0 UBBnBHHll OTCT8BTCll 6e3 

npeaenax 10-20 yaapoa a 

!BBneHH9 Il0BblW89TCSl B npe-

109 Jl8B.'1 9 HH9 yaenH"'HB89T CR. 

TOpHblX CHCTBM8X uen ecoo6-

BCTBHT9JThHOCTH . 

~ aaann3aTopa HBMH npoH3-

>ll COBMBCTHO C HH~BHBpOM 

8JTr93HM9Tp COCTOHT H3 HB 

'ns!pb!, B ee Hrnbi HMBJOT oan -

38 cqeT yKpenneaaoro na 

l 10 r . J.1rnbl HMBIOT HOMepa 

{OM .ll89T B03MO>KHOCTb B 

, Y KOTOpblX 06bi'IHbiM KnH -

T'O, llBHHbit% M9TOLl II03BOJT SI9T 

B UHHBMHKe npn nocneay10-

8H8nH 3 8TOpa nOMHMO KnH -

" nopora 6oneaoll 'lyBcTBH-

6onH . ITopor 6on~eoA 'lyBcT

'PH'IBCKoro KOHU8 KO~Ho-6o-

>KOBOrO KOHUB - BbiCUiero 

;, 
' I ' :I 
'• ,, . , 

.. JHHIL!! 
1, 3 u J 

!1, 5 

Ko>K.Hb£U .A.flr~~UNTeT.P 

p H C, 9. 

COCTOAU\11! "'YBCT&UfeA~UOCTU IIOlK~ 
S...U.,IUif'Ta0114M.•.._,, .. Itap.~~.,~- k) ~--

p B C, to. 

..• 
,,. 

... 
•.. 

10, 01/11 

ITpoaepKa nopora 6 oneaol! qye c TBHTe nbHOCT H n poH3BOAHna cb n p n noMo mu a nre3nMeT p a. 

2 
Ha yqacTKB KO~H a 5 c M ua r pynu nocne noaaTenb HO u a aocliTCH (6e3 c o 6n10neunn pHTMa 

C HHT9 pBaA8MH B HBCKOAbKO CBKYHA ) 5-10 npHKO CHOBBHH A HrOAO'IK8MH , H8"1HH8ll C urn~ 

N. 1 ( 0,1 r). Hcnbi T YBMbiA, npe naapH T e nbHO npoHHCTPY KTHpoaaH Hbill , c 3 aKpbiTbiMH rna38MII 

C"'HT89T BCAy X T B npHKO CHOBBHHH , KOTOpblB BOCnpHHHM 8 A HCb HM K8K YKOn ( pHC , 11 ) , 
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'io. 

' 

.P u c. 11. 

Ha OCHOBSHHB HCCIT900B8HHH rropora 6oneaoA ~yBCTBBT9ITbHOCTB y 300p0BhlX rrBO KOB

TpOrrbHOA rpynrrw BbiHBrreao, 'ITO pa3npalKeHH!I oT npuKocuoaeBH!I urrraMH Ni M 1-5 aoc

rrpuHBMSJOTC!I KSK rrpHKOCHOB9BH9 0 8 H9 KSK 6orrb, Y KOIThl, BOCIIpHBHM89Mbi9 K SK npHKOC 

HOB9HH9, cneoyeT C'IHT8Tb ITOOIIOporOBb!MH, TSK KSK pa3pp8lK9HB9 0 rrpOH3BOOHMOe HMH 0 rre 

lKHT HBJKe nopora 6oneaoro aocnpH!ITHH. npu yKorre urnaMB c M 5 u Bbiwe IIO!IBIT!IJOTC!I nap

awe 6oneabre omymeuu11. Cuna aToro y ltorra H ecTb "rroporoBS!I cuna ' BJIH •nopor•. Hop

MSrrbHbiM noporoM 6oneaoA 'tYBCTBBT9llbHOCTH C'IBT89TC!I p83llp8lK9UB9 0 BOCllpBHBM8 9M09 

KSK yKorr, rrpu npuKocuoaeuuu urorro '!e K M 5 - N2 10. 

AnanTanuu K 6onu. 51aneaue anarrTSUBll ( rrpucnoco5rreH!I!I) qyacTBHTerrbHbiX arrrrapaToB 

3 8KITIO'I89 TC!I B llDHBlK9BliB 'lyBCTBBT9ITbHOCTH B II9pliOA ueACTBH!I 8A3KB8THOrO 6oneaoro p83-

.tip8lK9HBHo 

p H c . 12, 
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AnanTauuJO K 6 onu npoae~ 

(puc, 12). np1160p COCTOHT U3 

6orreBOA qyBCTBUT9 IThHOCTU o5c; 

qaeTCH B ceKyHOSX . no 08HHbn 

HSXOOUTCSI B npenerrax 7- 14 C 

nucKpUMUH8UUOHH8!1 'IYBC1 

uocTu onpenen!leTCH npu6opoM 

..Ar 
~·· 

no KOHTpOrrbHb!M 08HHbi M 0 non 

3AOp0BblX ITI009A OUCKpUMHHSUI! 

AITHHbl ITI!HeAKU, 'ITO COOTB9 T C'I 

H 9 HU!I OT YK83 8HHbl X UOK83 8T9 

CTBUT9ITbHOCTH • 

Bu6pauuouua!l q yacTBUT e 

Kyuny) KSMepTOHOM c o c n enu a 

'uux KOH9'1HOCTeA. 

KpoMe Toro, onpe n err!l rrc: 

rrpUCT8BK9 K 3 BYKOBOMy r euep1 

11. Borrbwoe 3 Ha'!euue n 

T9Mbl npu B03 09 11CTBUU 1!3 ITY'I€ 

uenhJO Hccne.aoaa.ncs:~ MbtlliettHbJ 

CepMaua (puc. 14). 



' 

3JlbHOCTB y 3JlOpOBbiX JIHU KOH

eHHSI BrJISMH N!N! 1-5 BOC-

, BOCUpBHHMSeMbie K8K npBKOC-

>Kease, npoB3B04.RMoe HMii, ne-

: N! 5 B Bbiiiie UOIIBJUIIOTCSI nep-

sag cana' unu •nopor' . Hop-

anpa>Keaue , socnpHHBMaeMoe 

HR) 'IYBCTBHTeJibHbiX annapaTOB 

TBBR ansKBaTHoro 6onesoro paa-

AnanTaUHIO K 6onH nposep11nH npH6opoM, cneuHanhHO H3rOTosne HHbiM nnR STO ~ uenH 

( pHC, 12), npH60p COCTOHT H3 UIT8THB8 H HrJibl C rpy30M, H8MHOrO npeBbllli8IOIUHM nopor 

6oneson 'IYBCTBHTeJibHOCTH o6cne nyeMoro (15 r). Eonesoe paanpa>KeHHe OT yKona oTMe 

'!aeTCR B ceKyHJl8X, no Jl8HHb!M nposepKH KOHTpOJibHO fi rpynnb! 8Jl8JlT8UHSI K 60JIH B HOpMe 

H8XOJlHTCSI B npe nenax 7- 14 CeKyHJl , 

nHcKpHMHH8UHOHH8SI 'IYBCTBHTe JibHOCTb. CocTOSIHHe JlHCKpHMHH8UHOHHOfi 'IYBCTBHTeJib

HOCTH onpenenSieTCSI npH60pOM ~8KJIOTC8 (pHC. 13). 

.Anna~om Ma~-flomco 
~·· \Atc./11~· ~ 

2)1k"'6....,wocl!lu 

p B C, 13. 

no KOHTpOJibHbiM )l8HHbiM, nony'leHHblM H8 3 TOM npH60pe , y npe o6JI8Jl8IOIUero 60JiblliHHCTB8 

3 )lOp0BbiX JIIOJlefi AHCKpHMHH8UHOHH8SI 'IYBCTBHTe JibHOCTb H8XOJlHJI8Cb B npenenax 4-9 CM 

JlJIHHbl JIHHefiKH, 'ITO COOTBeTCTByeT paCCTOSIHHIO Me>KllY 6paHlli8MH B 0,5-2,5 MM, 0TKJIO

He HHSI OT YK838HHbiX JIOK838Tenefi pacueHHB8IOTCSI K8K HapymeHHe JlHCKpHMHH8UHOHHOfi 'IYB-

CTBHTeJibHOCTH. 

BH6pauHOHHaSI 'IYBCTBHTeJibHOCT b HCcnenosanacb BH6pHpyiOIUHM ( 128 Kone6aHH~ B ce 

KYHAy) KaMepTOHOM CO cnenuaJibHOfi npHCT8BKOII Ha 8 CHMMeTpH'IHbiX TO'IK8X BepXHHX H HH >K 

'HHX KOHe'IHOCTefi. 

KpoMe Toro, onpenenRJICR nopor BH6paUHOHHoll 'IYBCTBHTenbHOCTH Ha cneuHanhHO~ 

npHCT8BKe K 3BYKOBOMY reHepaTopy (3r-IQ) ,, 

II. Eonbmoe aHa'leHHe nnH xapaKTepHCTHKH Ha'laJibHbiX cnsHroB <j>yHKUHfi HepBHofi cuo

TeMbi npH B03JlefiCTBHH H3Jty'leHHfi npeJlCT 8BJISI9T H3y'lel!He JlBHraTeJibHO fi c<j>ep b! , C ST Oll 

ueJibiO HCCJI9AOB8JICSI M biiiie'IHblfi TOHYC JIOKOSI H H81IpH>KeHHSI npH JIOMOIUH MHOTOHOM9Tpa 

CepMaHa (pHc. 14). 
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P ac. 14. 

~eTOJl OCHOB8H H8 onpeneneHHH TB9pQOCTH MhlWU B UOK09 H npH aanpH~eHHH. BenB

'IHH8 Mb!W9'1HOrO TOHyca o npenenanaCb B ycnOBHb!X 9QHHHU8X ' MBOTOHax• , OTC'IBTb!B89MbiX 

H8 mKane MBOTOHOM9Tp8, Jil ccneQOBanBCb cneAy!OIUH9 r pynnhl MbiWU! CrH08T9nH H p83rH

oaTenB npennne 'lbH, nayrnaaaH a Tpexr naaaa Mhtmnw nne'la, axpoao~aaa B nepenaeoepno

aaa MblWUbt , llByrnaB8H B '19TbtpexrnaB8H Mb!Wllbl 09Qpa , 

npa OU9HK9 nony'I9HHb!X QbHHblX OC000 9 BHHM8HH9 OOp8IU8nOCb H8 <!JH3HOnOrH'I9CK09 

pacnpen eneaae aenH'IHH Mwweqaoro Toayca ~ ua aenH'IHHY npapocTa Touyca npa uanpa~e

HHH , KOTOp8H B HOp:Me KOn eon eTCH OT 20 QO 40-45 MHOTOH, 

12. Onpenen eaae canbl a BbtaocnaaocTH no MeTdAY P oaeaonaTTa c noMOIIlbiO pTyTaoro 

AHH8MOMe .. pa ( pac, 15) . 

fl1ufU Jl f ltiNfllt/1/lf til. II#Witu/111111 

Rl NIM1ff P•u/llillllf# 

P u c. 15 
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" lS. HccneAoaaaae peaKUHI 

MOIUbiO KOppeKTypaoro M9TOA8 

OocnenyeMOMY npennaran 

noQ'IepKHYTb KOMOHHSUHH oyKB 

naeTCH onpeneneaaoe apeMH, p 

p83HTb Bp808Tb!B89MOCTb B 38 

HH9 ·YTOMn9HHHo noAC'IHTblB89TI 

OOK 38 K8~Jlbl fl 0Tp930K Bp9ME 

poHbl OU9HHTb HHT9HCHBHOCTb f 

14. Jilccnenoaaaae opraaa 

npenno~eaaofl npo<!JeccopoM H.l 

Q8 M9TOAOB; CX9M8 BKUIO'I89T! 

a) onpenenemre ocTpOTbt 

o) onpeneneaae UB9TOOm 

Manocxcny; 

a) onpeneneaue nona ape 

r) aneKTpoo$TanbMOCKon: 

n) accnenoaaaae npenoM. 

+ 15,0 D ; 

e) OHOMHKpOCKOnHIO C UC 

~) OC0009 BBHM8HH9 CnE 

neHHa B A9HTpanbHOfl apTepHH 

JilccneAOB8HB9 npoBOAHnO 

0cTpOT8 3p9HHa onpeAen 

HHa H8XOAHUBCb B CU9UH8nbHO 

peneneaae 8KKOMOA8UHH npoB~ 

c noMOmbiO wpa<!JTa N.! 6 Taon 

no $opMyne A • p - (::f 

p -pe<!Jpanaa. 

P eaynbTSTbt accnenoaaa: 

Onpeneneaae nona apea1 

MeTpe ( pac. 17). fpaa~n~ 
oenbtfl, CHHHfl, Kp8CHbtfl, aene 

oenwA naeT onpenenana <!Jaaa< 

accneAyeMbtfl yca~aaanca en~ 



•e H npa aanpSJlK&HHH. Be/Ill-

"MBOTOH4X ', OTCqHTblB4QMbiX 

Mhlmu: cru6aTenu u paaru

!KpOHOlKHaSJ H nepenae6epno-

ranoc& aa ~uaaonoruqecxoe 

apocTa Toayca npu aanpSJlKe-

HflnaTTa C UOMOIQbiO pTyTHOro 

7 

13. HccnenoaaHHe peaKUHH yToMneHHII npu yMCTBeHHOR pa6oll'e npoBOnHnoc& c no

MOillbiO KOppeKTypHoro M9TOQ8 6ypnoHa. 

06cnenyeMOMY npennaranocb BhlfiOnHHTb onpeneneaaoe aanaHHe: BbrqepKHYTb ana 

QOI1"!9pKHYTb KOMflHHSUHH flyKB Hnll OTI19QbHbl9 flyKBbl B T9KCT9, nnlJ BbinOnH&HHlJ 38118HHlJ 

1189TClJ 0Up9119n&HH09 Bp9MSJ, pa3119neHH09 H8 3 paBHblX HHT9peana, KOTOpbt9 llOQlKHbl OT-

p83HTb BpaflaTbiB89MOCTb B 38Q8HH9, MBKCBMSnbHYIO flhiCTpoTy, TO"lHOCTb paflOTbl H SJBne-

HH9 ·YTOMneHHllo nollC"!HTblB89TClJ KOnH'i9CTBO npopaflOTBHHOrO T9KCT8 H KOnH'i9CTBO OWH

flOK sa KSlKilbtll oTpeaoK apeMeHH. MeToq noaaonSJeT npHflnHlK&HHO c KOnHqecTB&HHoll cTo

poHbl QU9HHTb HHT9HCHBHOCTb H BblHOCnHBOCTb YMCTB9HHOII paflOTbl oflcnenyeMoro, 

14. HccnenoeaHae opraHa apeHHSJ npoaonHnoc& no paaaepHyToll KnHauqecxoll cxeMe, 

npennolKeHHoll npo~eccopoM H.B. Bawii&BCKHM H ero coTpynaHKaMH, c acnatb30BSHH&M pll

na MeTonoa; cxeMa BKniO"laeT: 

a) onpeqeneHH9 OCTpOThl 3peHHll flea Kopp9KUHH H C KOppeKUHell; 

6) onpenene11He uaeToomymeHHSJ no Tat5nH!laM Pat5KHHa, ny"!We c xoppeKuHell no aao-

Manocxcny; 

e) onpeneneHHe nonSJ apeHHSJ aa 6enhtll H nnrMeHTHble o6'beKTbt; 

r) 9Jl9KTpDO~T8nbMOCKOflHIO;l' 

n) accnenoaa11He npenoMnSJIOIUHX cpen rnaaa sneKTpo~Tan&MocxonoM co cTeKnoM 

+ 15,0 D ; 

e) flHOMHKpOCKOQHIO C nOMOIQbiO meneaoll naMnhll 

lK) oco6oe BIIHM8HH9 cnenyeT o6pamaTb sa aaMepeHue BHyTpHrnaaaoro naaneHHSJ, qaB

neHHSJ B Q9HTpanbHOll apTepHB C&TqaTKH B K8QHflpDM9TpHIO COCyQOB C9T'i8TKHo 

Hccnenoaallae npoaonanocb B npoeTOPIIOM caeTnOM noMemenHH a nepaoll nonoan11e llHll. 

OcTpoTa apeiiHSJ onpenenSJnac& MOHOKynSJpHo; TaflnHUbt nnSJ onpeneneHHSJ ocTpOTbt ape

IIBSJ IIBXOilHnBCb B cneuHan&IIOM annapaTe PoTa 11a paccTOSJIIHH 5 M OT HCnbtTyeMoro. On

peneneHne 8KKOMOQ8UHH npOH3BOQHnOCb MOIIOKynllpiiO no flnHlKallwell TO"!K8 lJCIIOrO 3peHHlJ 

c noMOIDbiO mpH~Ta N. 6 Ta6nuubt llnSJ "!T&HHSJ Cuayeaa. Cuna aKKOMonauuH Bbt"!HcnSJnac& 

no ~pMyne 

p -pe~pauuSJ, 

A - cana BKKOMo.aauuu, p - "!Reno .llHOnTpnll;; 

PeaynbTSTbt nccnenoaannll conocTaBnSinHcb c IIOpMaTHBIIblMH naiiHbtMH. 

Onpenene11ue nonSJ apeiiHSJ npu noMomH nepuMeTpHH npoeo.aunu 11a aacTon&HoM nepn-

M&Tpe ( pnc, 17). rpaH~Ubl nang 3peHHSI onpe.aenllnH MOHOKynllpHO no 4 M9pHI1H8H8M H8 
' 2 

t>enblll, cHIIHll, xpaCHhill, aenenh!ll o6'beKTbl, BellH"!HHa o6'heKTOB paBHllnac& 5 MM • Ha 

6enhlll UB8T onpe.aengnH ~B3HOnOrH"l9CK08 none speHHlJ, nepHM9Tp YCT8H8BnHB8QCH y OKHS, 

HCCne.ayeMblll yCSlKHBanCSJ CnHHOll K CB&Ty, 
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PRe, 16. 

noene R3MepeHHR BHyTpRrna3 HOro ll8BneHRR TOHOMeTpOM M~Kn8KOB8 rpy30M B 10,0 r 

paeumpstnR 3 paqKH 3aKanbiB8HHe M 1% paeTsopa roMaTponHHa. 'iepe3 40 MBHYT noene 38-

Kanbi BBHHR BeenenosanR npenoMmuomBe epenbi rna3a sneKTpRqeeKHM o<!>TanbMoeKonoM 

a<) - 1 e nRH30il B +15,0 b ,(nRTHKp8THOe y senRqeHBe),a T8KlKe eoeTORHHe nepenHero 0Tp93Ka 

rn838 ( eoeTORHHe KOH'b!OHKTBBbi , porOBB!lbl t panylKHOil ooonoqKH), npenoMnRIOI!lHX epeA rna-

38 e no MOillbiO meneoo ll naMnbi HOBoro o 6pa3ua <!>HpMbi K. · Uellee MapKH 'SM XX. "iame B 

npaKTHKe nonh30BanBeh oo'beKTBBOM 1,6X ( y senBqeHHe paBHO 25.0X, none 3peHBR - 10 MM) ~ 

npH paooTe Benonh30B8nB Bee MeTOJlbl oeBel!leHBR - trpRMOe H HenpRMOe OeB9Ill9HHe, JlHB

<jlaHOeKOflHqeeKoe Beene)lOB8HBe , B eBeTOBOM pe<jlneKee H T,/l, 

npB OHOMBKpOeKo nBB Tlll8TenhHOMY BeenenoB8HHIO llOilBepranest xpyeTanBK, oeooeHHO 

Te ero yqaeTKB, KOTopbxe paenonoJKeHbi noll 38JlHell Kaneynoll y 3anHero nonroca. 

n nst o<jlTanbMOeKOflHH B npstMOM BB)le npHMeHstnest pyqsoll sneKTpBqeeKBII o<i>TanbMOeKOfl 

30-1, nHT8IOI!lBilest qepe3 Tp8He<i>opM8TOp OT oe BeTBTenbHOII eeTH (pRe, 17), npB MeKTpo

o<jlT8flbMOeKOnHH BHHM8HBe Oopawanoe b H8 eo eTORHHe e eTqllTKB, eoeyJlBeToll OOOnQqKH, eo

ey)lbl eeTq8TKH, eoeTOSIHHe 3pBTenbHOro sepB8 H oonaeTb JKefiTOrO nRTH8, 

PRe, 17, 
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M eTonaMH, xapaKTep1!3 

eyJlHeTOII eeTI! M03r8 , 8 T8f 

penHoro )laBneHHR MoryT HB 

ee apTepn i!r. 

n ng H3 MepeHH SI ll8BneE 

o<jlTanbMOili!H8MOMeTpOM Eat 

TOHT H3 MeTannHqe cKo ro no 

Kpe nneHHO il Ha noene)lHeM c 

0 JlHHM KOHUOM eTep lK9Hb q 

e meeTepeHKOil eoeJlHH9H C 

)leTa nnomaJlKa nyroBqaTo~ 

MoMeTpOM sa rna3Hoe st6n 

BMeeTe e HeiO eTpenKy. H 

ro H8 rna3 nasne HH B. 0 0K 

Meeneno BaHae npoH3 

llbiB8lOT H 8 KOHbiOHKTH BY I 

MOll MbiWUbi . OnHOBpeMeH~ 

npOH3BO)lSIT sneKTpoo<jlTanb 



Maxnaxoaa rpy30M a 10,0 r 

'lepe3 40 MHHYT nocne 38-

ecKHM O<!>Tan&MOCKOilOM 

cocToHHHe nepeaaero oTpe3xa 

) , npenoMnSIJOliiHX cpea rna

:cc Mapxa SM XX. '!ame a 

26.0X, none 3p9HH!I - 10 MM) ~ 

aenpS!Moe ocaemeHBe, llHB-

prancg xpycTanax, oco6eHHo 

y 3BilHero noniOCa, 

3neKTpH'f9CKHJ! o<i>TanbMOCKOil 

•TH ( pac, 17). Tipa anexTpo-

cocyllHCToll o6ono'fKH, co

·oro llHTHa. 

MeTollaMH , xapaxTepH3YJOlllHMH <!>H3HonorH'fecxoe nH6o naTonoi'H'fecxoe cocToHnue co

cyllHCToll CeTH M031'8 , 8 T8KJKe H8RH'H!e RHKBOpHb!X paCCTpof!CTB, llOBb!WeHHOI'O BHyTpno;e

penHOI'O llBBneHHSI Moi'yT SIBHTbCSI MeTOilbl K8RH6poMeTpHH COCYilOB C9T'f8TKH H TOI!OCKOnllll 

ee apTepHll. 

lln11 H3MepeHHSI ll8BneHHSI B UeHTp8nbHOM apTepHH CeT'f8TKH llOilb30B81lHCb npylKHHH b!M 

o<!>TanbMOilHHaMoMeTpoM 6al!gpa npH o<!>Tan&MocxonHH B npHMOM BHile (puc. 18). OH coc -

TOHT H3 MeTannHqecKoro nonoro UHnHHnpa H cao6onHo aaHraromerocH a HeM cTep*Hn c 3a -

xpenneuuol! ua nocnei!HeM cnHpan&Holl npylKHHoll . 

OemodHetuHa~>~ol>lemD 

61/JIItl. 

p H C. 18. 

O llHHM KOHUOM cTepJKeHb qepe3 npuxpenneunyJO nnauxy c BCTaaneHHbiM BHHTOBbiM cTepJKHeM 

C wecTepeHKOil coellHHel! C OCbiO CTpenoK WK81lbl; H8 npOTHBOilOROlKHOM KOHUe CTeplKHSI H8-

11eTa nnomaaxa nyroB'faToll <!>opMbi auaMeTpoM 7 MM . TipH H81l8BilldB8HHH o<i>TBilbMOilHHa-

MOMeTpOM H8 J'll83Hoe Sl6n OKO BHHTOBOfi CTeplKeHeK npi!BOilH'r B llBHJKeHHe UiecTepeHKY H 

aMecTe c ue10 cTpenxy. Ha wxane uu<!>ep6naTa cTpenxa noxa3biBaeT aenH'fimy npoH3BollHMo

ro Ha I'!l83 llBBneHHSI, TIOK838HH!I Bblp8lK810TCSI B I'p8MM8X, 

J1ccnellOB8HHe npoH3BOil!IT B llOROJKeHHil CHilli , Tiyi'OB'f8Toe yTonl!leHHe CTeplKHH H8KR8-

Ilb!BBIOT H8 KOHbiOHKTHBY J'R83HOI'O H6noK8 HeCKOR bKO OQ381lll npiiKpenneHHSI HapylKHOfi npS!

MOfi MbiWUbi , OllHoBpeMeHHO c HaaaanuaaHHeM o<i>Tan&MOilHHaMoMeTpoM ua rna3Hoe n6noxo 

npoH3BollHT anexTpoo<!>Tan&MocxonHJO a np>IMoM auae. no no>IanenHJO nepaoll nyn&coaoll aonHbi 
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UaHTpan bHOtt apTepHH CaT'I8TKH OTC'IH Tb!B8IDT JlHBCTOnH'IaCKOe JlaBneHHe. llOK838 HHe O~Tanb

MOJlHHBMOMeTpa B r pa':"MaX nepeBOJlS!T B MM pTyTHOrO CTOn6a no HOMOrpaMMe, npenn o>KeH

HOtt MaxaTo H B altstpoM. lloKa3aHHst o~TanbMOllHHaMoMeTpa npoaepHIDT npa nOMOIIlH aHanHTH-

qecKHX aecoa a cneuaanbHott noncTaBKH, npenno>KeHaon 3.C. KoToaott. 

Kana6p apTepatt a aeH H3MepHmt HOBbtM npH6opoM aaaycKonoM oTe'!eCTBeHHo ro o6paaua 

( MOJlenb !130 - 58 ) • 

BaaycKon !130- 58 HMeeT pHJl H3MepHTenbHbtx TeCTOB - nnacTnHoK; Mbt nonbaoaanacb 

TecT- KaanpaTaMH (pH c. I 9 ). llpa ane~Tpoo~TanbMOCKonaH a npnMoM BHJJe cTopoHa TecT

KBanpaTa Haaonanacb nepneHJlHKynstpHo Ha npocaeT ueHTpanbHOA apTepHH a ueHTpanbHOfi ae

Hbt ceTqaTKH Ha rpaaaue JlHCKa apaTenbHOro Hepaa CHH3y . PaaMepbt H365pa>KeHHH KBanpaTa 

Ha rna3HOM nHe onpeneneHbt a MHKpoHax H yKa3aHbt a nacTopTe npa5opa. 

, 

fflerm· HI09P0m j1 JuJyckonO f.ll UJI/eP/!IIUI 

NOJUOPO ~ot¥ijD O eem~omluJ 

p H C . 19. 

15. Yl ccn enoaaHHe nepn~epH'IeCKOI"I KpOBH npou3BOllHnoch B cnenyromeM o6beMe . 

Onpeaen Hnocb KonHqocTeo 3pHTpoUHTOB H nefiKOUHTOB MenaH*epahtM cnoco6oM, KOnHqecT

ao TpOMOOU HTO B - no MeTolly <l>oHHO . nei1KOUHT8pHan ~OpMyna nOllC'IHTbiBanacb B M83K8X KPO 

BH, OI<pameJUtbtX no nanrreHrei'IMy. floMH MO npoueHTHoro coaep>KaHlHr paani.P.IHbtX KneToqHbtX 

aneMeHTOB a ~opMyne pac 'leTHbtM nyTeM onpenenstnocb ax a15comoTHoe conep>KaHne a I MM
3 

KpoaH. K onaqecTBO reMorno15nHa nccnenoaanocb c noMOlllbiD reMoMeTpa rC-2, BbtaepeHHoro 

no KHcnoponHoti eMKOCTI! KpOBI! . CKopoCTb ocenaHHH 3p11TpounToa onpenemtnacb a annapaTe 

flBHtfeHKOBB . LfHCnO p eTHK ynOUHTOB I10.[lC 1U1TbiB8nOCb B M83K8X 1 OKparueHHl,.IX cynpBBHTB n bHO 

KpacaTeneM 15pHnnl!aHTKpeaan6nay. BpeMst KpoaoTe'!eHHH I!Ccnenoaanocb no llyKe. 
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llpoaeneHHe HCCnaJlOBBHI 

COCTOS!HH9 BCex OCHOBHb!X n01 

BecbMa >KenaTenbHO xo1 

Horo nyHKTaTa, no noKa3 aTen 

Kp8CHOrO pOCTKOB, HHJleKCb! C 

TaBHTb ~onee 050CHOBaHHOe r 

UHtt B CHCTeMe KpOBH B ueno 

lloKa3 aTenn nepapepa 

ll 0 K 8 3 8 T e n H 

r eMOfJI06Hil B rp% 

3 pnrpo~M TLI n I H!.!
3 

Un enro::i norw3aTeJI :o 

PeTKKyJio~MTH n 0/oc 

P03 D MM/tJ aC 

JietlKO UHTU B I uM
3 

B "' He~lTpo!P>I.TIU ' ' 3 B I w·,, 

B % 
JlKM(PO ~11T b! 

D m-1
3 

IlMOtJ IW R)l: epHLIC 
BCiiT pocp!i! Jill B % 

3o 311HOlrm Jibl n % 

UOHO UKTU D % 

n°/ oo 
TpoNdOUMTLI 3 n I ~u 

llpeun ~pOBOTCtJCHHR 
D UMHYTUX 

l1PI1ME~AHI1E: noKa~ 

cocTaBnRnH nonaanstromee 6on• 

rpynnax. 



) HOMO I'p8 MM9 , n p eanOlK9 H-

~~T np H n OMO lliH 8H8nHTH 

TOBOH , 

riOM OT9"! e CTBeHHOI'O o 6pa 3 U8 

lC T H.HOK j M .bl ITOnb30 BBnH Cb 

•oM BHAe CTOpOH8 Te CT

apTepHH H UeHTpa nbHOH Be

~pb! H3 6 6palKeHI!ll KBaapaTa 

' n pH6opa . 

'II 

cneay~meM o6beMe . 

>KepHbiM .cnoco6oM, KOnHl.fecT-

O.C1.J.HT biB8n8Cb B M83K8X KpO -

l l1Sl pa3nlft.JH biX KneT O '-I HblX 

lTHOe COileplK8HH e B ) MM
3 

MeTpa fC-2, BbJBepeHHOI'O 

o npeu e nHnac b B anna paTe 

:parneHH bl X Cyiip8BHT8nhHO 

anOCb no n y Ke , 

nposeneHHe I!CCnenosaHHll B YK83 8HHOM o6beMe aaeT B03 MO lKHOCT b o x apaKTepH3 0B8Tb 

COCTOllHH9 BC9X OCHOBHbiX nOK83 8TeneA nepH~epH"!9CKOA KpOBH, 

BechMa lKenaTenbHO xoTH 6 bi anH '<a CTH KOHTHHr e HTa pacno naraTb aaHH biMH c TepHanh

Horo nyHKTaTa, no nOK838TenHM KOTOpDI'O (o6maH Kn e TO"!HOCTb, COOTHOlli 9 HHe 6enoro 1! 

KpaCHOI'O pOCTKOB, HHA9KCbl C03 p e BaHI!H B pOCTK8X, MeTOTI! "!9CK8H aKTHBHOCTb ) MOlKHO COC

TaBHTb 5onee o60CHOB8HH09 npe llCTaBneHHe o5 OTC y TCTBHH HnH 0 HBnH"!HH H8 "! 8 nbHbiX peaK-

UHH B CHCTeMe KpOBH B uenoM, 

Ta 6 nuua 

noKa3 aTe nH nepupe p H"!9 CKOH Kp OBH V nHU OCHOBHOA I! KOHTponbHOH rpynn 

n 0 K a 3 a T e n H 

f eMOr JI06vUI B rp% 

3 pwr p Ol\l1TLI n I w.13 

Un eT!ro u norm3a TeJib 

I'eTIU<YJIO l\11TH D 0/00 

P03 D MM/trac 

Jie tiKO l\WTil B I uu3 

B % 

I11lJIOIJI:O JI,JJ,epHL1 C 
HCli Tpo C:pMJIU B % 

303HHOliJMJibl D % 

!JOHOL\HTL! D ~0 

n°/ oo 
Tp oHClOl\MTI:I 

B I :.tM3 

llpeun ~pOBOTCIJ CHHR 
n wmyr ax 

KoHTponbHaH rpynna 

ILf , 7.::, 0 , 05 

Lf 582000+23700 

0 , 96.::,0 , 003 

7 , I .::,0 , 2I 

6 , 2.::,0 , 24 

6660+II8 

55, 2.::,0 , 64 
3804:-72 

33, 5::_0 , 76 

2235.::,5 I , Lf 

Li , 4.!:.,0 , 22 

2,S.::.O, I5 

6 ,3.:!::_0 , 21 

55,5.:!::_0 ,82 

2LI?000+ JI If 

0 CHOBH8 H rpynna 

ILf , 8.::,0 ,05 

1f620000+2IIOO 

C, 96_!:.0 ,00J 

7 , 5.::,0 , 27 

6 , 5.::,0 , 2'1 

66I O+I2Lf 

56 , LI.::,0 , 66 
3GLI 5.::, 70 , 5 

32, '7.::,0 , 75 

Ll , f).:!:_O, W 

2, 7::_0 , 13 

6 , '/.::.0 , 2 

54 , l .:_O, '/ 9 

2'-fTOClC+J ::: I 

nPI1ME'-IAHI1E: noKa3aTenH Kp acHon KpOBI! H P03 A8 Hbl Ani! MY lK'<HH, T8K K8K OHH 

COCTaBnHnH nOil8Bnl'IIOlli99 6onblliHHCTBO o6c nenOB8HHb iX KaK B OCHOBHOU, T BK II B KOHTpOnbHOA 

rpynnax. 
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Bee yKa3aHHbie BbiWe MeT O.!lbi BHaqane 6btnh o T pa6oT8Hbi a KnHHHqecKHX ycnoaiurx H 

ncnblTBHbl Ha 6onbwoil KOHTponbHOl'l rpynne mm ( 250 - 500 qenoBeK), a aaTeM npHMeHeHbl um1 

o6cneUOB8HI!SI OCHOBHOI1 rpynnbl, 

TipoeeneHHbte HCcne.aoeaHIHI noKa3anH uenecoo6pa3HOCTb npHMeHeHHSI yKa38HHbiX MeTa 

nos Jlnfl Bb!SlOneHJHI H8'Y:8nbHbiX QJyHKUHOHBnbHbiX CJlBHf'OB npH Jl8HHOM THne KOM6HHHpOB8HHO 

f'O p8.£lH8UHOHHOf'O B03.£l9ii.CTBJHI
1 

KOf'Jl8 o6nyt.:~eHH€ HOCHT 1 K8K npaBHnO, o6UU1fi X8p8KTep H 

uaeT OCHOB8HIIe OJKHU8Tb 003HI!KHOBeHHSI o6WI!X HepBHOperynRTOpHblX CUBI!rOB pe<j>neKTOpHO -

ro xapaKTepa. 

YKa3aHHbll1 paanepHyTblH KOMnneKC Kni!HI!KO-<jl1!3l!Onorll'leCKI!X I!CcneuoBaHIIH Tpe6onan 

Un51 nponeueHI!Il COMOTpa OKOnO 1-ro '18C8 H8 KBJKUOrO I!CilblTyeMOrO llpl! ycnOBHII OllHOBpe

MeHHOH pa6oTbl qeTblpex Hay'IHbEX coTpyuHHKOB 11 unyx Knanl!(jJI!UilpOBaHHbiX na6opaHTOB. 3a 

pa6o'II!H uenb MOJKHO ocMOTpeTb 10 -1 2 qenoneK. Y acTb 1!3 np11neueHHbiX B pa6oTe Kni!HHKO 

¢u3HonoriPtecKHX M€TOJlHK MO>K€T 6biTb peKOM€HJlOB8H8 .anSI npHM9H9HHH T8K>K€ H B nonHK

ni!HI!'!eCKI!X ycnonunx np11 nponeueHI!l! o6bJ'IHb1X MeUHUHHCKI!X ocMoTpOB. K Hal!6onee npoc -

TblM, JlOCT8TOt.IHO T0 1tHblM H Tpe6yiOIIUI M MHHHM8nbHOi% 38Tp8Tbl epeMeHH npH 06blqHQ~ KB8 -

nH<jJHK8UIII! Bp8'18 I! na6opaHT8 I!CCneUOB8HI!SIM 0 OTHOCSITCSI: 

- aneKTpOK8pllHOrpa<j>H'IeCKOe I!CCneUOB8HI!e (3 CT8HU8pTHbiX OTBeUeHI!SI C Harpy3KOA); 

- OCUHnnorpa~H SI eepXHHX H HH>KHHX KOHe t.I HOCTefi; 

- Hccneuonanlle ner eTaTHBHblX pe<jlneKCOB AruHepa- llaHHHH 11 opToKni!HOCTaTH'!ecKor o ; 

- ODHOMOM9HTH09 HCCn€JlOB8HHe KO>KHOH TeMnepaTypbl H ITOT OOT .O.eneHHSI B 2- x T0t.{K8X 

ao H nocne Harpy3KH : 

- onpeneneHHe aaanTaUHH K 6onH; 

- HCCn9.£lOB8HH9 6oneeofi 4YBCTBHTenhHOCTH n03HpOB8HHbiM MeTOnOM - anre3HM9Tp0M 

npH H8nl!'lll ll np~3H8KOB paCC TpOHCTB8 KpOB006paweHHSI B KOHe'IHOCTQ~ 

- onpeneneHHe noneM 3peHHSI ; 

- onpeneneHHe naaneHHH a ueHTpanbHon apTepH H ceTl.JBTKH ; 

- 5HOMHKpOCK0IlHS1 xpyCT8nHK8 C IlOMOlUbiO meneBOii naMITbi t 

- pasaepnyThlfi auanHs nepu¢epH'IeCKO~ KpoBH . 

B ycnoBHSIX cTauHouapa MeTOilbl HccneuoaaHHQ MoryT 6b1Tb pacwHpeH bl . Onpaauano 

ce6R npHMeneuHe c<\>HrMorpa<jJHH , pPonaaorpa<j>HH, 6annHcTo - 11 <jloHoKapnHorpa<jJHH , Hccneuo 

BaHHe KOJKHOfi TepMOTonorpa<j>HH (B 13 TO'IKBX), B1!6paUHOHHOH 'IYBCTBHTenbHOCTH; onpeuene-

HH9 MbillJ9l.JHOrO 1'0HYC8 IlOI<OH H H8ITp5DK9HH51 ; CHnbi H Bb!HOCnHBOCTH ITO M9TODY P039Hf5na-

Ta, onpeueneuHe peaKUHH yToMneHHSI c rroMOWbJO KOpp eKTypnoro MeToua Eypuoua ; aneKTpo -

o~TanbMOCKOnHn c noMoW~Io weneaorr n aM n bt . 

YKa3aHHbtMH KnHHHK O -¢H3HonorH'4:9CKHMH H n .a6opaTopHblMH MeTonaMH noMtiMO ocHoB

uoA rpynnbl , KaJ< yJKe coo6ruanocb, 6blna o6cneuonaua 11 KOHTponbHaR rpynna. 
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Anan11a p~aynbTaTon c1 

conocTaaneHHH pe3ynhT8TOB 

T8K H ITO t.I8CTOT9 OTKnOH9HF. 

HblM SlBnstnOCb flOCTp09HH9 K 

ueneHIIR aaKoHoMepnoro xap. 

Cfl€UH8nbHblMH CT8THCTI.Pt9CK 

xapaKTep 8CCOUII8UI!H rpynn1 

npl! KOMnneKCHOH OUeH 

npl!3H8HW npaKTI!'!eCKI! 3UOp 

pOBbSI npeUbSIBHna 1/4 '18CTI 

H KOHT pOnbHOH ~pynnax O.!l.H< 

Up,) 6e3 HapaCTBHHSI npH 11 > 

06beKTI!BHO He f:iblnO E 

H9pBHOtf CJ:ICT 9Mb1 1 opraHa 3 

cnyqaH o6I.UeCOM8TH49CKHX : 

KO HTponbnoA rpynnax . 3a6or 

HbiX cnyt.:~aSIX . 

r paHI!Ilbl cepUU8 y 6on 

rpynn B npeuenax nopMbl . 1 

BI!Hbl o6cneuyeMb1X B o6el!> 

17 , 6% OCHOBHOA rpynnbl I! ) 

B ocnoanoA rpynne 'IE 

apT epHanhHOr o naaneHHH, q· 

TB K rH ITO T 9H3HBHbiM peaKU 

~--

~ 
-t 
Ur 

j 
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B KnHHHqecKHX ycnOBHRX H 

eK), a 3aTeM npHMeHeHbl am1 

pHMeHSHIHt YK838HHbiX MSTO-

HHOM THn e KOM6HHHpOB8HHO

l8BH110, o6umi\ x apaKTep H 

pHbiX CllBHf'OB pecpneKTOpHO-

:nx nccneaoeaHHil Tpe6oean 

MOf'O npH yC110BHH OllHOBpe

!HpOB8HHbiX na6op8HTOB. 3a 

.eaeHHbiX B pa60 T e K11HHHKO -

:MeHeHlH£ T8K>K8 H B ITOnHK-

:MoTpoe. K Han6onee npoc

epeMeHH npll 06bl'IHOil KB8-

o!X OTBelleHHH C Harpy3KOfi); 

~ H OpTOKnHHOCT8THqecKOrOj 

)TOOTaeneHHR B 2-X TOqKBX 

MeToaoM - anre3HMeTpoM 

?qHQCTHx.; 

blj 

'b pacwnpeHbl. Onpaeaano 

~oHoxapanorpa<jlnn, nccneao-

qyacTBHTenbHOCTHf onpeaene -

30CTH no MeTOilY Po3eH6n a -

co MeToaa 6ypaoHa; aneKTpo-

H M8TOU8MH fTOMHMO OCHOB -

>nhHBSJ. rpynna. 

AHa11H3 PJ'!3Y11bT8TOB cncTeMaTH'Iecxoro MellHUHHCKoro Ha6moaeHHH ocHOBbJBancll Ha 

COUOCT8B11eHHH pe3y11bT8TOB OCHOBHOH H KOHTp011bHOil rpynn K8K no cpellHHM UOK838Te11HM, 

TBK H UO '18CTOTe OTK110HeHHil K 8K HX-11H60 <jlyHKUHil B p83HbiX rpynnax. 6onee UOK 838Tenb

Hb!M aansrnocb nocTpoeHHe KpHBbiX pacnpeaeneHHR - eapnaunll llBHHoro npH3HaKa. DnR onpe-

aeneHHH 38KOHOM8pHOrO X8p8KT8p8 T8X HnH HHbiX OTKnOH8HHA nonb30B8nHCb H8KOTOpblMH 

cneunanbHbiMH CTBTHCTH'IeCKHMH npueMaMH , YTO'IHRJOIUHMH cnyqailHbtll H11H Hecnyqai!Hbtl! 

X8p8KTep 8CCOUH8UHil rpynnbi npH3H8SOB. 

ITpH KOMnneKCHOA OUeHKe COCTOHHHH 31lOpOBbR o6cneUOBBHHOrO KOH T HHf'eHT8 BCe 6bi11H 

npH3H8Hbl npaKTHqeCKH 3UOpOBT.,IMH H Tpyll.OCfTOC06HbiMH. )f(ano6bt H8 COCTOSIHH8 Caoero 3.00-

pOBbR npeUbHBH118 1!4 '18CTb o6cnellOB8HHb!X, '-iaCTOT8 H X8p8KTep 8THX >K81106 B OCHOBHOl! 

H KOHTpOnbHOH ~pynnax OllHOTHITHbl (ronOBH8H 60nb, yTOMnRSMOCTb , p83ap8>KHTenbHOCTb H 

liP•) 6e3 H8p8CT8HHH npH llHH8MH'!eCKOM H8611JOUeHHH. 

06DeKTHBHO He 6binO Bbls:IBn8HO HHK8KHX OTKnOH8HHH CO CTOpOHbl BHyTpeHHHX opraHOB, 

HepBHOil Ci1C TeMbi, opraH8 3peHHH H nOK838Tenell KpOBII y 60% o6cneUOBBHHbiX . 0TUe11bHble 

C11Y'I8H o6weCOM8TH'!eCKHX 3860neB8HH!'\ H8611JOilB11HCb C OllHHBKOBOil '18CTOTOil B OCHOBJIOI! H 

KOHTp011bHOH rpynnax. 3 a6oneBBHHH cepae'IJIO - COCYUHCTOii CHCTeMbl H8611JOU811HCb B euHHH'I-

HhiX cnyqastx. 

fpaHI!Ubl CepUU8 y 6011bWHHCTB8 H8611JOU8eMblX 11HU KBK OCHOBHOH, T8K II KOHTp011bHOll 

rpynn e npeuenax HopMbt . ToHbt cepaua 'IHCTbt e , HecxonbKO npnrnyweHbt npnMepHO y nono

BHHbt o6cneuyeMbiX e o6enx rpynnax. C!i!CT011H'!eCKHII wyM Ha eepxywxe BbiCnywneanca y 

1 7 , 6% OCHOBHOll rpynnbl H y 20%-KOHTp011bHOH, 

B ocHOBHOll rpynne '!awe, '!eM e KOHTp011bHOil, HB611JODB11HCb 6onee HH3KHe UH.<J>pbl 

8pTepH8nbHOrO JlBBnSHHSI, qTQ rOBOpHT 0 H8KOTOpot\ T8H.ll8HUHH Cp8llH OCHOBHOrO KOHTHHr8H

T8 K f'HnOTeH3HBHbiM peaKUHRM, (pH C . 20 , 2 1 ) • 

--·-- J<OHTP.lll. 

p H C. 20 
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l13M9H9H llSI BereTBTHBHO - COCyJU!CTOil peryllSJUllH 6binH 6onee Bbtpa)!{eHbl y llHU ITOilT'pyrr

ITbl 6
1 

T,e, y llHU C CyMMapHOil ll030ll o6ny'leHHH Bb!We 50 6ap ( piiC, 22), 

~D 

3D 

20 

"$-

' ~0 
D 

ilo20 21-23 2Y-:l6 21--28 2~-~1 32-S5 

mennepam'.lpa, "c 

p II C , 22, 

E.oHHHl.{Hbi9 cny1.J8H HeCTOt:\K H X Ol.J:SrOBbiX C H MIIT OMOB B HeaponorH't19CKOM C T8Tyce 

( BCI!MM9Tpii'IH09 ITOBbllli9Hll9 CyXOlKllllbHbiX II ITOHlllK9HHe 6p!OUJHbiX petjJneKCOB , llp9XOilllWH9 

B9CTH6ynSTpHbl9 paCTpoi\CTBB H Jlp,) B OCHOBHOii II KOHTpOilbHOtl rpyrrrrax ITO 'IBCTOTe He OT-

ni-PIBnHCb 

npn llCCil91lOB8HHH opraHa 3p9Hll51 91lllHCTB9HHblM OTilH'Ill9M OCHOBHOI! rpyiTITbl OT KOH-

TpOnhHOfi HBnReTCH H3MeHeHH9 llH8CTOnHl.J9CKOPO ll8Bn9HH H B U9HTp8nbHOfi apTepHH CeTqSTKH 

B cTopoay ero HeKoToporo rroHHJKeHIISI y nnu c cyMMapHoil noaoi\ o6ny'leHIISl BhiWe 50 6ap 

( rpynna E
1 

; pnc. 23). 
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llllllib ITO B WW9 HHY!O na6HilbHO 

nHtf9CTB8 ne fiKO UHTOB 1 TpO M • 



lP. 

w--
"" n .tlfl. 

= Bbi pa>Ke H b i y nw u n oarpyrr

( p wc . 22). 

OllOrH'IeCKOM C TBTy Ce 

< pecpn e KCOB, npeXOil !IUIHe 

·pynrrax no 'IBC T o Te He OT-

OCHO BHOII r pyllllbl OT KOH

Bil b HOI! apT e pHH CST'IB TKH 

i OOily'leHHSI B b! We 50 5 3 p 

93,0 78,0 

p H C, 23 

n aHHbi9 OH OMHKpOCKOITH'I9CKOro HCCilellOBBHHSI He BbiSIBHilH ITBTOilOrH'!eCKHX H3MeHeHHII 

B xpyCT81lHKe - H B HOOilee 'I BCTO ITOpaJKaeMOI\ '18CTH rll838, 0 T HOCHTellbHBSI '18CTOT8 MellKO

TO'Ie'!HblX ITOMyTHeHH I\ H 3epHHCTOC T H ITOil 38/lHel\ Kancynol\ XpyCT81lHK8 38KOHOMepHO Hapac

TaeT C B03p8 CTO M H COOTBeTCT ByeT KOHTpOilbHbiM ll8HHblM ( pHC, 24) , 

to 
'M 

fO 

SD 

+o 
JD 
zo 
10 

Zf • 'XI ~~ +t- SD 

------ O~#O~HDA ~nn4 
---11---/t.qNrp o "tHO.!l- z.py11114 

p H C, 24, 

8tupocr 
St -«J 

n oKa3aTenH nepHcpepH'IeCKOII KpOBH y llOilBBil!I~Uiero OOilbWHHCTBa llHU OCHOBHO A rpy rr

llbl B npeaenax cpH3HOilOrH'IeCKOII HOpMbl, npH llHHBMIJ'I e CKOM H851l~ll9HHH YllBilOCb OTMeTHTb 

nHWb fl0BbiW8HHYID na6HnbHOCTb flOK838TeneA C H8KnOHHOCTbiD K H8CTO AKOMY CHH~9HH~ KO -

llH'I9CTB8 nei!KOUHTOB, TpOM50UHTOB H 3pHTpOUHTOB llO HH JKHe il rpBHHU bl HOpMbl, 
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CpeUHHe ITOK838TenH nepH~epH'!eeKOA KpOBH y nHU OeHOBHOA H KOHTpOnbHOA rpynn B 

MOMeHT noeneuHero OeMOTpa eymeeTBeHHO Be OTnH'I8nHeb (Ta6n, I), 

3 a K n ro q e H H e 

TaKHM o6paaoM, aoeTaTO'IHO noapo6Ho B JlHH8MHKe 6btnH paeeMoTpeHbt MHoroo6paa-

Hbte KnHHHKO-¢H3HOnOrH'!eeKHe ITOK838TenH eoeTOHHHH 3JlOpOBbH pa60THHKOB OeHOBHbiX na6o 

p8TOpHA 06beJlHHeHHOrO HHeTHTYT8 HUepHb!X Heene)lOB8HHH B eonoeTaBneHHH e ypOBHeM 

KOM5HHBpOB8HHOrO p80H8UHOHHOrO B03aeACTBHR, B TBK*e C ll8HHbiMH o6cne.O.OB8HHR 8.0.3KB8T-

HOA KOHTpOnbHOA rpynnbt , 

EuuHeTBeHHhtMH eTaTneTH'!eexn aoeToaepHhtMH ( p 0 , 01 ) , HO Hepe3KO Bbtpa -

JKeHHbiMH OTKnOHeHHHMH , 0Tn>I'I8IDWHMH OeHOBHYID rpynny H oeo6eHHO nHU e eyMMBpHOA U0-

30A o6nyqeHHH 50-75 6ap 38 8 neT pa60Tbl HBnHnHeb npH3H8KH HellpOUHpKynHTOpHOA JlHe

TOHH rHHOTOHH'!eeKOrO Tl!ITB, lfaeTOTB HX B OeHOBHOI\ rpynne 6btn8 B 1, 5 - 2 p838 Bbt!lle, 

tteM B KOHTpOnbH OJ'.J: . 

8TH e)lBHrH B H8H6onee 'lyBeTBHTenbHb!X opraHBX H eHeTeMaX, neJKBII.\He B rpaHHUBX 

~nanonornqeeKHX naMeHeHHA HellpoeoeyaHeToll perynHUHH, BhtHBnHnneb nnmb npn eneunanb

KnllHHKo-¢nanonoruqeexnx neeneaoaaHnHx s oeHoBHOM y nHu noarpynnht •s
1
•, y KOTophtx 

B nepBbte roaht pa60Tht eymeeTsosana B03MOJKHOeTb nepnoanqeexoro npeBbt!lleHHH pa30BhtX 

aoa npn npeaenbHO aonyeTHMOA e yMMapHoll aoae o6ny'leHHH. 

floxaaaTenn s noarpynne • A • , ypoBHH o6ny'leHHH KoTopoll KaK paaoBbte, Tax n eyM-

M8pHbl9 HHKOra.a H9 BbiXO.llHnH 38 npeaenbHO .O.OIIYCTHMbie , IIp8KTHtt9CKH H.UBHTH'!Hbi IIOK83BT9-

nHM KOHTpOnbHOI\ rpynnbt. 

Yxaaa HHbte OTKnoHeHHH He Hapy!llanH aaMeTHo o6mero eaMO'IyBeTBHH o6eneuyeMhrx, 

eymeeTBeHHO He H8p8eT8nH npH )lHH8MH'!eeKOM H86nroueHHH H He eK83b!B8nReb HB HX pa6o

TOCllOC06HOCTR, qTQ OTnHqaeT HX OT 60nbHbiX rHIIOTOHHq9CKO~ 6one3Hb~ B KOHTpOnbHOfi 

rpynne. 

flony'leHHbte peaynhTBTbl U03BOnHIDT flOUTBepui!Tb KnHHH'!eeKyro 060eHOB8HHOeTb UpRHH-

TOll npeaenbHO aonyeTHMOII )l03b! o6ny'leHHH , paee'IHTBHHOII ITO ~OpMyne 

anH aaHuoro KOHTHHreHTa pa6oTaromnx. 

n-5; N - 1s1 

OnhtT eaHnTapao-aoaHMeTpnqeexoro KOHTpomt n Meununaexoro o6eny>KnBaHRH pa6oTaro-

mnx HB yeKOpHTen RX BhieOKHX 3HeprHA ITOKB3Bn, TBKHM o6pa30M, 'ITO UpH eymeeTBYIDIIIHX 

ycnOBHSIX pa60T8 H8 HHX B p8.0.HllUHOHHOM OTHOlU9HHB HBRHBTCSI 6e30II8CHOR H He Bbl3biB89T 

K8KHX-nB60 CYW9CTB9HHWX OTKnOH9HHft B COCTOHHRH 3llOpOBbH . 
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•H H KOHTpOnbHOA rpynn B 

!). 

BCCMOTpeH bi MHoroo5paa -

paf50THHKOB OCHOBHbiX naf5o-

IOCTBBneHBH C ypOBHeM 

bi MH 06Cn9,llOB8HHH 8.ll3KB8T-

) , HO H9p93KO Bbtpa-

eHHO nHU c cyMMapHoll uo

aeApouHpxynHTopaoA unc

na B 1,5 - 2 paaa BbiWe, 

!M8X, n9)f{8II1.R9 B rpaHHU8X 

~nHcb nHmh npH cneuuanb

:rpynnbi "B
1
", y KOTOpbtX 

<OrO rrpeBbiW9HHH p830BbiX 

KBK p830Bbi9 , TBK H CyM-

q ecKH Ha.eHTH't.JHbl I10K838Te -

>'lYBCTBH!I of5cneayeMbi X, 

CK83biB8JlHCb HB HX paf5o

>ne3Hb !O B KOHTpOJlbHOll 

~YIO Of50CHOB8HHOCTb TipHH!I-

n-5; N - 181 
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pamwnoroa. M ., 1961, cTp. 270-272. 
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