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EeHeUKHif Gopuc AneKceesl:l'I 

OqmUHanb1Ibre omr01-1enTL1: 

)lOKTOp TCXHHtleCKHX HayK 

AH.llpees Attarnmlli Bac1mbeBH4 (<DfYil BHH11A) 

KaH)lU)laT cpH3HKO-MaTCMa1'U'IeCKl1X HaYK 

Ky3neu:osa EsreHID! Bac11.,1bCBHa (IUIVI PAH) 

Be.uymM opraHH3filUll! -

<Dm11qec101if HHCTH.Tyr HMCHH Il.H. J1e6e)lesa PAH 

3aIUHTa .u11ccepTa1 .. (HH COCTOHTCl! .2 3 ... 0 . 6. 200~005 r. 8 /~COB 
na 3ace.uaHHlJ .uuccepTaUHOHHOI'O COBCTa)], 002.119.0 l 11HCTl1TYTa a.uepIIblX 

uccne)loBaHHti PAH no Mpecy: 

11 73 12, MocKBa, rrpocrreKT 60-JleTHl! 0KT.a6pa, )l. 7 a 

c m-rcceprnuueii MOIKHO 03HaKOMHTbCl! B 61161moTeKe 

VIHCTtrryra a.uepHbIX 11ccne.uosamrn P AH 
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Y'leHbJH ceKpe-rapb )],1-1cceprnwmmmro coet-vra 

I<aH)lH)laT cpH3HKO-MaTeMaTH'!eCKHX HayK £.A. Tynyrroe 

OEu.vu:i XAPAKTEP"'1CTl'1KA PA60Tbl 
)],aHHaH pa6oTa ITOITOJlHl!CT CIDICOK Tex HCCJle)lOBaHHH, KOTOpbie narrpaBJieHbI 

Ha MIDU!MH3lU.(lilO pHCKa )lJUl IKH3HU H 3.UOpOBbSI nepcoHana, 3aHl!TOI'O JlHKBHJ(al.Uleii 

ITOCJle)lCTBHH aeapllll Ha H.UepHbIX o6·beKTax. 

AHaJIH'3 )laHHbIX Me,ll.HUIDICKOii CTaTHCTHKH, B TOM 'IHCJlC no ne'!CH11JO 

MOpl!KOB aTOMHOH no.uso)lHoif JlO)lKH K-19 t 1961), rro1KapHb1x qepH06b1llhcKoii 

A3C (1986) noKa:~an, '!TO OCTpIDr nyqesa» 6onC3Hb npoTeKaCT HaMHoro nerqe, ecnn 

)lOITOJlHHTb cymeCTByioruue cpe.ucTBa HH.llHBHJJ:Ya!lbHOil: 3aIIIHTbl (Cl13) O)lelK)lOH 113 

MaTepnana, B COCTaB KOTOporo DKJU04eHbr .uo6aBKH H3 T.IDKCJlblX MCTaJIJlOB1• 

PaC'lCTbl H HCITbITaHHH IlOKa3aJIH, 'ITO O)lCIK)la H30JJHpy1omero THila c 

3KpaHHpylOlUHM 3rp<PeKTOM 3alUI.flllaCT OT 6e-ra-nyqeH., a KaK cpe)lCTBO, 

)lOilOJlHHIOUiee <PaKTOp BpCMCHH, 3ammnae-r TaKIKC H OT BblCOKO nornou,ae~wro 

KOMIIOHCIITa faMMa-H3JiyqCHHl! (3HeprnH )lO 200 K3B). Ilpn o6meif IlOBCpXHOCTJIOM 

IlJIOTHOCTM KOMIT03Hll;l'IOHHOI"O MaTepuana (KM) 1 r/cM2, no co.ueplKaHHIO cmmua -

0,5 r/cM2 nee Cl13 coCTaBHT oKono 20 Kr. TaKa» o.ue)l(.ua s ycnoam1x 

pa.unoaKTHBnoro 1arpH3HeHHH THna 11epH06bIJibCKoro rrpe)lornpan~aer ny•resoli 

0)1\0f, CHHIKaCT .U03Y npOHH..KaJOmero 06.rryqeHHH rrpWMepHO B .usa pa3a, a CTCilCHb 

rropalKCHHl! CHIDKaCT Ha e.umrnuy. IlpH anapHiiROM HeKOHTporrupyeMOM 

fIOBbllllCHHOM o6nyqeHHH OHa MO)KCT OKa3aTbCl! C.UlillCTBCHHblM cpe,UCTBOM 

crraceHHH )l(H3HH mo.ueit Honrui KOHUCilllHl! 3all(IIThI OT u3nylfellilif, xapaKTepHbrx 

)lJll! l!)lepHOH aeapHH, 6hlna peanH30BaHa rrpu C03)laHHH CilCUHanhHOH 3all(HTHOH 

o.uelK)lbI THJia C30- l, npeJJ:Ha3Ha4eHHon )lJll! no1KapHhrx, oxpaHHIOlUHX A3C. 

AKTyanbHOCTb TeMbl 

Crre110.ue)K)la nMeCT PMHfillHOHH0-3aIUHTHbre cnoi1CTBa (P3C), T.e. Ka11ecrno, 

KOTopoe npe.ucTanJIHer Hoamny )lJll! !Ilse.H:Horo rrpomno11.CTsa. CepnliHhrn BhmycK 

C30- l 6bln HCB03MOIKCH 6e3 ocymCCTsneHHl! nenocpe.ucrneHHO Ha UIBeliHoM 

rrpOH3BO)lCTBC BXO)lHOfO, rrpoMe~\fHOI'O 11 Bb!XO)lHOfO KOH"fPOJll! P3C 

MaTepHaJIOB H H3,UCJluH. Heo6XO)lHMOCTb C03)laHHl! TaKOro KOH"fPOJl.l! H orrpe.uemrer 

aKTYaJlbHOCTb )lfil!HOH pa60Tbl. 

Uenb pa60Tb1: 

C03)laTb H BHe)lplITb aBTOMaTHJHpOBaHHblH H3MCplITCJ1hHO-BbI'lHCJlHTCJlbHblM 

KOMilJlCKC (I1BK) )!Jll! ocymeCTBJlCHHH BXO.UHOro, npoMelKyroqnoro H BblXO)lHOfO 

KOH-rponH pa)lHfillHOHR0-3aUIMTHbIX cnoliCTB KM 1-1 m.uennif n ycnonIDlX 

ManoccpniiHoro rrpon3BO.UCTBa crreuHanbHoif 3aIIIHTnoii 011.e)K)lhl ITO)KapHhrx C30-l 

1 fonrn E.E., EMeJTbl!HeHKO B.M., Eettel.(IOIH E.A., Cl>HJTaTOB B.H. Co4e-raHH&re pa,11,Hal.(MOHHhle 
nopalKeIDUI. M.: 1'fasecnU1, 2000. 
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(TY 17-09-14-353-91), OCHOBrurnoro Ha Hepa3pymruomeM pa;:J;HauHOHHOM MeTO)],e. 

Optt. 3TOM l) KOHrpOJih .n:omKeH 6h!Th 6e3onacHhtM .JJ.JUI oneparopa n 

npOH3BO)],CTBeHHOH cpe)],hI, 2) H3MepHTeJlhH<UI annaparypa - OTe'IeCTBeHHoro 

cepHillioro npomBOJJ:CTBa MH o6ecneqeHHH BhmycKa ceprmpmmpoBaHHon 

npO.!l:)'KUHH, 3) ynpaBJICHHe - a;:J;aITTHpOBaIJO K 3KCilJlyaTau;IDI nepcOHaJlOM, HC 

HMelOm;HM cnerrnanhHOro o6pa3oBaHIDI. 

,l{JIJI )],OCTmKeHIDI IlOCTaBJieHHoli ueJIH 6hIJIO He06XO)],HMO: 

1) ycrattoBHTh napaMerp .JJ.JUI oueHKH pa.n:naunoHH0-3arn;HTHbJX cBoil:CTB KM; 

2) pa3pa6oTaTh MCTO.!l:HKY 6e3orraCHhIX H3MepeHH.H c HCil0Jlh30BaHlleM faMMa­

mnyqeuIDI; 

3) co3narh rexHnqecKne cpc.ucrna H3MepeHHH (annapartty10 qacrh, 

nporpaMMHOe o6ecneqeHHe, 3KcnnyarauuoHHo-Tex1mqecKyio )],OKYMeHTaruuo ); 

4) onpe.uemrrh ncrnqHHKH norpenmocreli H Mepb1 no RX HenrpaJIH3aUHH; 

5) pa3pa6oraTb anroplITM aaroMaTH3HpoBailli1>rx H3MepeHHi1 P3C. 

B xone pa3pa6oTKH npHMemumch cnenyiomue MeTOAbl 111cc11eAOBaHHR: 

l) aHa.Jill3: paa:uaQHOHHOro MCTO,Ua KOHrpOJIH KaqeCTna npO.llYKJ..1,HH, MeTO,llOB 

aBTOMaTH3aI..1,HH <}>H3H'ICCKOro 3KCnepHMeHTa, OflhITa lfCilOJlh30Bfil!IDI 

BhNHCJllITCJihHOH TCXHHKH B <}>m11qecKOM 3KCnepHMeHTe; 

2) CHH.Te3 l1BK c yqcroM KpwrepH51.: 11TO'lHOCTb H3MCpeHHH - 6e3onacHOC'lb -

IIpOCTOTa o6CJiyxmBaHHH 11
; 

3) 3KCilCpHMeHT 1-IJIH npoBepKH B3fill.MO.llCHCTBWI 3JJeMeHTOB l1BK nptt 

3KCilJ1YaTaumr B npoH3BO.llCTBCHHbIX ycJJOBH51.X ncpco11anOM, He HMCIOmHM 

cnerrnaJihHoro 06pa30Ba.HID1. 

Hoe1113Ha 

B npomBO.llCTBe KM H 3alll;lfTHOi% o.n:e>K.ll.hI nimHM pa3pa6oTKa He ~eer 

aHanOroB. Ee HOBH3IJY COCTaBJIIDOT IlHTb <}>aKTOpoB: 

1. BnepBhie B c11cTeMy 11cnbITaHHi1 Ha llIBemroM npou3so1~crae ntte.upeH 

HCpa3pyrnaiomHii paa:HaUHOHHhIH MCTO.ll KOHTpOmI pa;:J;HamtOHH0-3aillHTHblX 

CBOHCTB HOBhlX CBHHeuco.uepJKfilUHX KOMil03HUHOHHhlX MaTepHaJJOB H 

H3roTanmrnaeMoi1 H3 mix cneuo.n.e>K.ll.hI no)Kap1n,ix, oxpamnorn;HX A~~. 

2. y CTfil!OBJlCH napaMerp JI,JIH oueHKH pa.n:nau11omm-3arn;HTHhlX CBOHCTB 

.uaHllhrx MaTepuarros H mnenHii. TaKHM rrapaMCTpOM cnyJKHT I<03<}>qmuHeHT 

ocrra6JieHHH JlOTOKa MOH03HepreTH'ICCKOro faMMa-u:myqeffHH H30TOna K06aJJhT-57 c 

3Heprneii 122 K3B (k122). 

3. ,[(JUI TO"IC'IHOfO rrpocBeqIIBaHHH MaTepHaJJOB HCilOJlb30BaIIO faMMa-

H3JIY"!CHHC oco6o cna6oii HHTeHCHBHOCTH, UOJIY"!aeMoe OT o6pa3UOBhlX 
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cneKTpOMeTpHl:!eCKHX raMMa-HCTOqIDIJ<OB (0CfJ1), rrpe,UHa3HaqeHifhIX .JJ.JUI 

KaJJH6pOBKH annaparypbl. AKTIIBHOCTb 0Cfl1 MeHee 100 Kl>K. 3To 3Hal:!eHHe Ha 

nopj{.UOK MeHhIIIe MlffiHMaJlhHOH 3HaqHMOll aKTHBHOCTli 11croqm11<a Ha pa6oqeM 

MCCTe (M3A) no JICMCTB)'lOIUHM HopMaM paa:HaUHOHHOli 6e3onacttoCTI1 (HPI>-99, 

npmIO)KeIIBe IT-4, c. 102). BKJia;:J; B MOII\ffOCTh .ll03bJ Ha pac(.,'TOHIDHI 0,5 Me-rpa OT 

TaKOfO HCTOqHHKa HH)Ke CCTCCTBeHHoro <}>mm. 3To Il03BOJUieT o6opy.n:oBaTb 

Yl:!aCTOK KOHTpOJIH B IlOMemeHHH 6e3 cnerrna.JihHOH 3filI.J.IIThl H. 1136e)KaTb 

3Ha4H.TCJihHhlX paCXO,llOB Ha opraHH3aUHOHHhle H TCXHH'ICCKH.e MeponpHHTIDI no 

3alll;HTe nepCOHaJia H npOH3BO.llCTBCHHOH cpe)lhl OT panmuurn:. 
4. AnarrrnpoBaH K npHMeHemno B llfBCHHOM npOH3BonCTBe 

CIJ,HHTIUIIDIUHOHHhrH faMMa-cneKrpoMerp ,UJUI H3MepeHHH K03<jJ<}>H.IUfeHTa 

ocna6JieHHH (k122) c T04HOCThIO 1,5 - 3% c llOMOlll;blO BbfqHCJIH.TCJlhHOH TCXH.mm, 

CllCUHaJlbHOM MCTO,UHKH H opttrHHaJihHOro nporpaMMHOro o6ecrrelJeHIDI, 
pa3pa6orn1rnoro no.n Ja.uaqy. 

5. HOBH3Ha COCTOl1.T TaIOKe B .llOCTYIIHOCTlf )].JUI uecnerrnanHCTOB H,UepHO­

<l>I13H'IeCKlfX MC'fOJIOB H3MepeHHii, lfCITOJlhJOBaBIIIHXCj{ paHee rrpocjleccIIOHaJiaMH.­
<PmHKaMH. 

npaKTlll'teCKasl yeHHOCTb 

I. Pa1pa60TKa l1BK np1mena c c03.uamno ua urnemroM npomsonCTBe 

anroMaTH3HpOBaHHOro pa6oqero Mecra 1-IJl5! KonrponSI P3C. Cne;zyer no,1qepKffYTh, 

'ITO .uaHHM pa3pa60TKa, B KOTOpoli HCllOJih3YeTCH faMMa-mnyqeHHe, OTJIH'IaeTCH 

6e3onaCHOCThlO IIpH O,UHOBpeMeHHo Bb!COKOH TO'IHOCTH H3MepeHIUl. 3To CTaJIO 

B03MO>KHhIM 6rraronap.SI CllCUHaJihHOH MeTOJUfKe, npe.n:ycMaTpHBaIOm;eif 

HCIIOJlh30BaHHe HCTO'IlillKa cna6oli aKTHBHOCTH B CO'IeTaHHH c 3<j>¢eKTHBHhIM 

.a:ereKTopoM II annaparypoli .n:ocTaTO'IHO BhICOKoro pa3pemeHIDI. TaKoBhIMH cny)J(aT 

0Cfl1, Cl.l,HHTHJJJlllll.lfOHHhlH C'Imm< II faMMa-cneKrpOMerp, pa6ory KOTOporo 

non.uep)KffBaer M11HH-3BM. ITocneJimur rro3BOJUICT anrnMaTH311ponaTh H3Mepemui, 

CBH3fil!Hhle c pern.crpamreH. CpaBHJ1TCJihHO MaJJhlX IlOTOKOB H3lIYl:!CHlIH B peJKMMe 

peanhHOro BpeMeffif c nocne.uy10meii aBTOMaTmttposamroll' o6pa6oTKOH MaccHBoB 
.llaHHhIX no <tJopMyJlaM MaTeMaTWICCKOH CTaTHCTm<H. 

II. B pe3ynhTaTe pa3BITTHSI OIIhrrHoro npoIDso.n:CTsa, BKJl10qaIOmero yqacroK 

KOHTpOIDI P3C Marepuanos H H3nenHii, c 1993 r. rro)KapHhie CJIY)K6h1 A3C B Poccllli 

CTaJilf OCHaITlllThCH CilCl.l,HaJihHOH 3alll;HTHOH O)lC)!()],OH THIJa C30- l, 
npe.UHa3HaqeRHoli 1-IJl.SI pa6oThl nptt aBapttKx Ha A3C. 

III. TiapaMerpbl 3aIUHThl, flOlIYl:!CHHhie B pe3yJihTaTe HCCJIC)],OBaHHii, BOllIJIH B 

"CneQHaJlhHh1e rpe6ona.HID!. .UJUI cneIJ,HaJJbHOli 3alll;HTHOH OJJ.C>K.ll.hI monttpyiomero 

THIJa, HC110Jlh3YCMOM rrpH BbIITOJlHCHHH pa6oT, CB.SI3fil!HhJX c rymeHHeM IlO)[{apoB H 
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nHKBHJJ.autteu anapait Ha A3C a .npyrnx pa,n,aal(HoHHo-orracHh!x o6'heKrax" (HopMDl 
llO)l(apHott 6e3orracHocrn HITE-162-2002, rr. 9.2.2). 

IV. HBK, o6ecrre'IBBaIOllUIH KOH"fpom, c npRMeHeHHeM 6e3011aCHhlX ocrn, 
MO)l(e'I' MCIIO.IJb30BaTbCll npa HCllhITaHIDIX .npyrax MaTepaa.JJOB. 

V. Oni:ellhHhte KOMnoHeHThI aBTOMaTtt3amrn: HBK (npHHil.HII cpopM11posaHIDI 
psr.na <}lafulon, o6ecneqaoaromiill coxpaHHOCTb ,naHHhIX B cnyqae arrnapaTHhrx c6oen; 
aBTOManftleCKali ttyMepaUIDI nepBWIBhJX ,naHHbJX, II03BOJUUOmrur aBTOMaTH3HpOBaTh 
rrocne.nyroIJUie pac'leThI) Moryr 6hrrh HCIIOJih30BaHhI npn aBTOMan13a11mr .upyrnx 
accne.nona.mlli. 

Peamt3aUMff pe3y11bTa1os 
Jll.3MepMTeJihHO-Bbl'lBCJIHTeJibHhIH KOMIIileKC no KOliTpOJllO pan;ttari:ttOHH0-

3amMTHbIX cnoifcrn KM a m.neJIHH npa npoITTno.ncrne 3aUIHTHOH o.ne)f()J.hI 
IIO)l(apRbrx, oxpawnoilUfX A3C, ycmHonneH Ha HCilbITaTeilhHOM y1rnCTKe .no'IepHero 
rocy.napCTnemroro npe.nnplillnrn "3aIJUITHM o.ne)l(JJ:a" npa HHHTM B 1995 r., o 
'leM HMee'l'Cll aKr 0 BHe.npeHBH. 

Anpo6ay111ff pe3ynbTaTOB 
Pe3ynhTaTbl pa6oThI .noKJia)J.hrnam1cb Ha naYlJHO-npaKTIJ'leCKHX 

KOH<}lepeHUHsrx "Pai:ma11HOHHh1e rropa)l(eHHJl H nepcneKTHBhI pa3BHTHll cpe.ncTB 
HHJJ:HBHJJ:YaJibHOM 1amHThI OT HOHH3apyiomax H3JIY1IeHHft" B I1JIH P AH (MocKna, 
1999 r.) an Me.nHllHHCKOM 11eHTpe YnpanJieHHll .neJiaMH ITpe3HJJ.CHTa Pel> (MocKBa, 
2000 r.), a TaK)l(e o6c~anacb Ha ceMHHapax B roe. HH-Te <}lmHKo-TeXHH'lecKax 
npo6neM PAH, l151l1 PAH. flo TeMe .nncceprn.1.urn ony6JIHKOBaHO 6 pa6oT. 

Ha 3au.t111ry BblHOCHTCff: 
• ITp1IMeHeHHe pai:man;HOHHOfO Hepa3pymamu1ero Mero.na KOHTpOJlll B HOBOH 
c<}lepe - npOl13BO.!(CTBe CilCl'(HaJihHOH pa.nttfil(HOHH0-3amHTHOH OJ.Ie)l(JJ:bl IlO)l(apllhIX, 
oxpattllIOmHX A3C. 
• y CTaHOBJICHHhIB rrapaMerp )J.JUl Oil,eHJGI P3C .!(aHHhlX MaTepaa.JJOB H 
H3.!(CJIHH - K03<}l<}lH11HeHr ocna6JieHIDl IIOTOKa MOH03HeprenftleCKOfO faMMa-
1nnyqeHHJ1 mornna K06aJihT-57 c 3Heprneii 122 K3B (k122)-
• Mcro.nHKa 6e30IIaCHoro KOHTpOJIJI P3C c HCIIOJih30BaHHeM ocnt 
• l1BK, o6ecne'lHBaIOmHff aBTOMaTH3HpOBaHHbIH KOHTµOJih P3C no .naHHOH 
Me'l'O,nHKe. 
• AnToMaTH3HpOBaHHoe pa6011ee MeCTo Ha ocHoBe ,naHHoro HBK, 
npe,nHaJHa'leHHoe .nmI MaJiocepHftHoro IIJBeifHoro npoa300.ncTna. 
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06beM 111 CTPYKTYPa pa601b1 
~HccepTaUHll COCTOHT 113 BBe.nemrn, ceMH man H 3aKJ1IO'lCHlill, lI3JIO)!(eHHhrx 

Ha 127 cTpan11uax; co.nep:)!nn 25 pucyi-IKon, 7 rn6.11H11, cnttcoK mrrepaTyphl tt3 64 
na11MeHonamtii, a TaK)!(e 6 rrpHJTO)l(emti\, npe.ncranneHHh1x na 65 CTµaromax. 

* * * 
CO,QEP>KAHll1E PA60Tbl 

Bo BBe.QeHHH ciflopMyJIHpOBaHbI OCHOBHble ITOJlO>KeHHll: aKryaJJhHOCTb, 
uerrh l1 3Ma1IH pa60TbI, MeTO.D;hI HCCJie.iIOBaHmf, HOBH3Ha, rrpaKTH'leCKaR 11eHHOCTh, 
peamt3al(Hll H anpo6al(HJI pe3ynhTaTOB, CTpyKTypa pa6oThl. 

B nepsoM rnaee tt3JTO)!(eHa uCTopHll norrpoca, paccMm-pHBaIOTCll cnoco6hr 
onpe.neJieHHJl pa,n,tt~OHH0-3aUIHTHbIX a Jipyrnx xapaKTcpHCTHK MaTepHaJIOB c 
IIOMOlll,hJO Hepa3pymarou1ero pan;Hal(HOHHOfO MeTO.na. AmuunnpylOTCll CIIOC06bJ 
KOHTµOJUJ, ocyiueCTBnJleMoro rryTeM npocne'lHBaHHJI o6'beKra HOHP.3HpyroUIHM 
mnyqetmeM, HMCIOillHM TY )!(e npnpo.ny, qTO H mny'leHHe, npe.IJ:HOe B03.!(eHCTBHe 
KOTOporo .!(OJI)l(eH ocna6IITb HCilhIThIBaeMblH MaTepHaJI. 06c~.naIOTCJl 

npeHMymeCTBa H He,noCTaTKH pa3JIH11Hh!X H3Mep1uenhHhIX cy,:c,·:reM B CJIY'Iae HX 
HCJ10Jlb30BaHIDI Ha npOH3BO.!(CTBe .D;Jlll KOHTµOJIR P3C TOl-IKHX 3Kpannpy10max 
MaTepttaJIOB H CITCil,OJJ:C)l(,nhJ IlO)l(apRbIX. ~aH o63op ony6JIHKOBaHHbJX pa6oT no 
cne.ny10mttM norrpocaM: 

1. Mem.n Hepa3pymaromero pan;ttal'(HOHHoro KOHTµOJUI, ero cnoiicTBa, 
CHCTeMa 

11

HCTO'lHHK-.nereKrop"; PMHOMC'rptt'ICClillH cnoco6 .ncreKTllpOBaHHli, 
Il03BOJ!lllOUIHH aBTOMaTmttpOBaTb H3Mepemrn 6naro.nap5l npeo6pa30BaIIHJ() 3HeprHU 
H3JIY1ICHHJI B 3JJCK1'pH'ICCKlfe CHfHaJibl. 

2. Orrhn 11crro.rn,3oaamrn raMMa- 11 pe1rrrettoncKoro mnyqemrn. Mll OI1,eHKJ1 
3<l><}leKTlIBHOCTlf pan;ttal'(HOHHOH 3amIIThl, .nrur TOJIUIMHOMeTpUH, ITJIOTHOMe'!J>HU, a 
TaK)!(e B o6naCTH 6ttOJIOrH'IeCKOll .!(03HMC'rpUH. 

3. Pan;HOH30TOITHhrH crroco6 KOHTµOJill, HaH6onee IlOJlHO OTBe'laIOllmH 
KpHTCpHJ() 11TO'IHOCTb-6e30ITaCHOCTh"; RCTO'lHHKH 113Jl}'1JeHHJl, cnoco6bl 
.nereKTUpOBaHHll, npeo6pa3onaHHe CMrnana n l'(H<}lpony10 <}lopM)'; perncTµal(Hll 
3HeprcrH'lecKoro crreKTµa raMMa-mITy'lemU1, rrporne.nmero qepe3 KOHTµOJIHpyeMbIH 
o6beKr; xapaKrepHCTRKH KOHTµOmrpyeMoro 06'beKTa, H3Mepe1me KOTOpbIX 
o6ecne1Janaer pa.z:i;uomoTOIIHhiil: cnoco6. 

4. Armapa:rypa H.nepnofi 3JieKTµOHHKH a cxeMe H.a;epHoro 
Cl\UHTlfJIJlllllHOHHOro raMMa-crreITT-poMerpa. 

5. OrrbIT anToMaTH.3amrH H.nepHo-cjrn:JlI'lecKoro 3KcrrepHMeHTa a o6pa6oTKH 
pe1ynhTaTOB H3Mepemm c IIOMOillhlO 3BM . 
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6. On1>IT HCUOJih30BaHIDI H3MeptrreJibHO-Bhf'ff!CJIHTeJlbHOro KOMIUieKca, 

COCTOllIIl,ero H3 ceplillHoil: ll.UepHOH 3JieKTpOHHKH OTeqeCTBCHHOro rrpOH3BO.UCTBa, 

MHHH-38M (BKIDO'lall rrporpaMMHoe o6ecrreqeHife), a nlloKe rrepcoHaJihHOro 

KOMilbIOrepa. 

rnaBy 3aKJUoqaeT BhIBO,ll, 0 Heo6X0.11HMOCTH CHHTeJa crrewrn.rlhHOH CHCTeMhl 

KOHTpoAA H cepTmpHKauHH pa,a:HaUHOHHO-JaUlHTilbIX CBOHCTB KM, rrocKOJlbKY HH 

O,ll,Ha H3 paCCMO'rpeHHhIX CHCTeM He peruae-r IlOCTaBJieHttyIO 3a,a:aqy B IlOJIHOH Mepe. 

Bo BTOpOH rnaae paccMaTpHBaIOTCll cj>HJHl.lecKHe ocHOBbI KOHTpOAA P3C KM, 

rrpoHJBO,ll,HMoro c rroMOillbIO HepaJpymaIOru.ero pa;:(Ha_wtoHHoro MeTO,ll,a. ITapaMe-rp 

,ll,Jlll ouemm P3C - K03cj>cj>HuHem ocna6nemrn (k1 22) - yCTaimBneH c yqeroM 

cne.uyioIIl.HX cj>aKTopoB: 

1. XapaKTepttCTHK pa.uttaUHOHHhlX non eil: a) B asapIDiHhIX cHryamuix B 

8HH,ll,CKeH.rre (1957), TprrMailn AilneH,ll,e (1979), qepHo6r,me (1986); 6) no 'fPY,ll,aM 

Pa;:(HeBoro HHCTHTYTa AH CCCP; B) no aMepHKaHCKHM MaTepttaTiaM 06 

HCilbITaHIDlX H IlpHMCHCHIDI ll,UepHOro opyJKIDI H ,ll,a,HHbIM llilOHO-aMepHKaHCKOro 

<!>oH,ll,a XHpoCHMhI; r) no pe3yJlbTaTaM ttccne.uoBaHHil: 115111 PAH. CrreK'Ip 3Hepnn1 

<fioTOHHhlX HJnyqeHl-lH: HJIH .11030BhlX CUCKTpOB rrpH B03HHKHOBCHHII ll,ll,CpHOtt anapIIII 

npOCTHpaeTCll OT e.umnru: .110 2200 K3B. MllfKIIil: KOMilOHCHT, KOTOphlH Mo:>KeT 6hITh 

cymeCTBCllllO ocna6JieH Ja!UliTHbJM MaTepHaJIOM, HMCeT 3<jl<fieKTllBH)'IO 3Heprmo 

OKOJIO 100 - 136 K3B . YCTaHOBJICHO orpaHHqeHllC B HCI10Jlb30BaHH.H KOCTIOMa .11Jlll 

3aIIl,HTbl OT )[(e(,'TKOfO KOMilOHCHTa (3cj>cj>CK11IBHM 3Hepnrn 740 - 800 K3B); TIO 3TOH 

npWIHHC Mepbl no ero 3KpaHHpOBaHIII-O He paccMarpHBaIOTCll ; e,ll,HHCTBCHHblM 

cj>aKTOpOM 3aIIl,IIThl OT )[(eCTKOfO KOMilOHem·a OCTaerCll BpeMll . 

2. Pe3yJihTaToB HCilbITattnil o6paJUOB KM c noMOlllhIO CUHHTm1m1m10HHoro 

raMMa-cneKTpOMerpa, 6HOJIOrWieCKOH .U:03HMeTpIDI B na6opaTOpHbIX ycJIOBllilX, a 

TaK)[(C B ycJIOBHllX IlOJIID'OHa Ha qA3C B 1987 r. c l.IOMOJUbTO <jlH3H'leCKOH 

noJHMerpim. )l,aHHh1e, nonyqeHHblc pa3HhIMH na6opaTOpHbIMII MeTo)laMH, 

COBila,l(aJ:OT c .naHHhIMH HaTypHblX HCilbITaHIDlX B llepH06bIJJe; B UCJIOM OHM 

COBna,a:aroT c liTOfaMH pacqeTOB, H3JIO)[(eHHhIX BblillC B n. 1. 
3. <DaKTopa HaKOIIJJCHIDI - lICTO'lHIIKa norpeilIHOCTH OT B03.11CttCTBIDl Ha 

,l(eTeKTop BTOpjjqHOfO 11 paccellHHoro l'.13JryqeHl-lH: H crroco6a ycrpatteHIDI :noil 

norpelIIHOCTH rryTeM rrpOCBC1.{HBa:HIDI MaTepnana faMMa-HJnyqeHHCM, HMCIOIIIHM 

.LI;HCKpC'fllhIB CTICKTP B OTJJR'Ule OT uerrpepbIBHOfO peHTreHOBCKOfO, H Ha6mo)leHHll 

Ja ocna6neHHeM H3nyqeHHll B o6naCTH raMMa-nIIKa. 
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4. 3aKoHa ocna6nemrn H3Jl)'qeHHll, npomU<aIOll!ero qepe3 Be1ueCTBO B 

reoMe-rpHH yJI<Oro MOH03HeprerWiecKoro nyqKa: 

N0 =Nu e - µd, (1) 
r.LI;e Nu - 1.{HCJIO 'laCTHU OT HCTO'IHHKa HJnyqeHHll, ynaBIIIHX Ha MaTeptta.rI B Te'!eHHe 

cpHKC!ipOBammro BpeMeHH; N0 - qHcno 'laCTHU ocna6neHHoro mnyqeHHll, 

rrpomem.uHX q:epe3 J\faTCpHan 3a TO )Ke BpCMll.; µ - MaCCOBhrH K03cpcpHUHeHT 

ocna6neuHl!; d - noBepXHOCTHall rrnoTHOCTh MaTepmum. l13MepeHH.ll Nu 11 N0 rrpu 

HCH3MeHHOtt reOMe'rpHH CH(,'TeMbl "llCTO'IHHK-)lC'feKTOp" U03BOJilllOT OUCHHTh 

3KpaHHpYI01IJHe CBOHCTBa MaTepttana c ITOMOIIU>IO K03cpcj>HUHeHTa ocrra6neIDUI (k), 
KOTOpbril: orrpe,ueJ!llC'TCll CJlC.nyIOIU:HMH COOTHOlllCHHllMH: 

k=NufN0 , k=e µd . (2) 
5. 3aBHCHMOCTH µ OT 3cp<jleKTHBHOro aTOMHOfO HOMepa BCll!CCTBa (Z) H 

:mepnm cpOTOHHOro H3J1yqeum1 (£), BblpruKCHHOtt QlOPMYJIOH: 

µ = canst x rzs I EV), (3) 
rne canst - K03Ql<j}HUHCHT rrponopUHOHaJibHOCTH ; u - IlOCTOIDJHlliI MaTep11ana B 

orpaHHl.{eHHOM HHTepaane 3Heprnil: E< I M 3B. vb <fiopMyJihI (3) CJie.LI;yeT, 1.{TO ,ll,Jlll 

3cj><jleKTHBHOfO rrornomeHHll <jlOTOHOB MaTepHan ,ll,OJl)[(eH co.n:ep)[(aTb aTOMbI 

Tll.)[(eJiblX MeTaJIJIOB; B CH.JIY OTHOCHTCJlhHOll )lemeBH3Hbl HaH6onee mnpOKO 

HCIJOJlb3YeTCll CBJrneu. 

6. CBOJ1CTB K03<jl<jlHUHeHTa ocna6neHmI, KOTOphltt: a) H3MeplleTCll KOCBeHHO 

Ha OCHOBe rrpllMhJX H3MepeHHii Nu H No ; 6) He 3aBHCHT OT HHTCHCHBHOCTH 

H3J1yqeHHll; B) llBJllleTCll OTHOCHTCJlbHOH BCJlll.1.{lIHOH., 'ITO .LI;aeT B03MO)[(H0CTh 

HCKJIIOl.{lITb KaJIH6pOBKY arrnaparypbl c llOMOIUhlO o6pa3UOBbIX Mep. 

7. Cne.[(CTBHll, BhITeKaiomero H3 rr. 66: B lfCllbJTaTenbuoil na6oparnpIIII He 

rpe6yeTCll HMliTHpOBaTb ycJIOBHll 110BhJilleHHOtt pa.n:HalUIH, rrpH KOTOpbIX 

npHMCHlle'l'Cll 3aIIl,IITHall O).(e)[(,1la; MaTepHan rrpocBeq11BaerCH c ITOMOJUblO 

6e30IJaCHOfO 0CfI1; B ycJIOBIDIX npHMeHeHJUl CJia6oro HCT01.{HHKa C yqeTOM 

BJIHllHHll faMMa-KBaJ:ITOB <jlona K03<fJ<fJHUHCHT ocna6neumr, H3MepeHHhlH B n-OH 
TO'IKe ofr1>eKTa (kn), BhPIHCJillerca no <}lopMy.r1e: 

kn =(Nu-Np)/(N0 n- Np) , (4) 
r.11;e - Np qucno raMMa-KBaJ:ITOB cpoua H3MeplleTCH B OTCY'fCTBHe HCT01.{Hlfl\a H 

KOHrponnpyeMoro 06neKTa B TeqeHHe <l>HKCHpOBaIIHOfO BpeMeHH. 

8. florpernHOCTH OT HemrneihtoCTH k=exp(µd) , .11Jlll MHHHMH3aUHH KOTOpoii 

HC06XO,ll,HM no.n,6op faMMa-mnyqeHHll c 3Heprneil:, COOTBeTCTBYJOmeil: OJKH.LI;aeMhIM 

CBOHCTBaM o6neKTa KOH'fPOJlll, 'IT06hl 3HaqeJIIDI k HaxO.D,HJJHCh Me)[(,1ly )IBOHKOH H 

1'pOI1Koil:. B nameM cnyqae co,uep>KaHHe CBHHIJa B KM, ncnonhJyeMOM .11JIH 
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H3fOTOBJieHID! cneuo.ue)l(JU>J, COCTaBJllleT OT 0, 1 .no 0,3 r/cM2, B JaIIl,HTHblX CJIOJIX 

KOCTIOMa - OT 0,2 .no 0,5 r/cM2. 

9. Hru<oHeu, orpattH'!eHHoro 'IHCJia H30Tonos, H3JJY'IaIOlll,HX raMMa-KBfil!TbI 

orrpe.neJICHHbIX :mepnrn. 

Tipe.ncraimeHHh1e IUiHHhie no1aoJ1J110T c.ueJiaTb Bhmon, 'lTO )UlJI ouemrn: P3C 

MaTepHaJIOB H cneUHaJihHOH O)J.e)l(llhl paUHOHaJibHO HCil0Jlb30BaTh K03Q>cj>HUHeHT 

OCJia6JieHIDl IlOTOKa MOH03HeprerJ.f<JeCKOro raMMa-HJJJ)"IeHHJI H30TOITa K06aJihT-57 c 

3Heprneii 122 K3B (k122). 
lloKaJatto raIOKe, qro napaMerphI HJJiyqeHHjj (Nu, N0 , N<fJ) KaK nepswrnhle 

naHlih1e, noJiytieHHhie ,nJilI orrpe,neJieHHlI k 122, Moryr HCITOJlh30BaThCjj H ).lJl.lI .upyrnx 

KOCBeHHhrx H3MepcHHli: a) nosepXHOCTHOH JIJIOTHOCTH norno1uaiomeii .uo6aBKH, 

co.uep)J(ameiicll B Marepuane; 6) Kmcj>cpHUHeHra ocJia6JieHIDt raMMa-HJJiyqeffHjj 

.npyrnx 3Hepnm .uo 1 M3B; s) csmmosoro 3KBHBaneHTa ).lJl.lI KM, co.uep)f(allI,HX 

HHbie IlOfJIOIIlaIOIIl,lie ,no6a.BKH; r) KpaTHOCTH OCJia6neHHlI 3KCil03HUHOHHOH }103hJ 

rrpH HaJIH'IBH .naHHhIX 0 cneKTJ)aJihHhJX xapaKTepHCTm<ax H3JI)"leHHSI. 

B TpeTbeM maee H3JIO)f(eHa MeTO,llHKa H3Mepemrn k122 c IlOMOIIlhlO 

CUHHTHJIJIJJUHOirnoro raMMa-cneKTpoMerpa, pa3pa6oram1a.S1 B Jla6oparopHH 

aTOMHoro ll,npa I1JU1 PAH. 

l13Mepemra BbJIIOJIIDlJOTCjj s .usa 3Tana (cM. <J>opMyny 4): l) rrpj!Mbre 

H3McpeHJ'ljj napaMe-rpoB ITTJTY'ICHHll (Nu, N<fJ, N0 n) H 2) KOCBCHHbIC M3Mcpe11:w1 

napaMerpa MaTepHaJia. y C'faHOBKa COCTOHT H3 ·rpex CHCTeM (pHC. l ): 1) CHCTeMbl . 

"HCTOT.IHHK-,nereKTOp", 2) CHCTeMhl H3MepeHJ'ljj nepBH'!HhlX .!1,aHHhIX, 3) CHCTeMbl 

o6pa60TKH MHcpOpMll.llHH. 

c~creMa C~CTeMa ~3MepeH~R c~creMa 
"~CTOYH~K- · ' neps1-NHblX AaHHblX o6pa6orK~ 
ABTBKTOp" ~HcfJOpMa4~~ 

[DP3~~-A~n_J:){~]:A~-MnA~~JCee3y11~~l 
. -- ·-· ·--

P111c. 1. <l>yHK41110HailbHas:i cxeMa ycTaHOBKl!l. 
np3"'1 - npeo6pa30BaT0Ilb 3Hepr111111 "13IlY'-19H"1S'I B 3Il0KTp1!1'-19CKl!1i;1 l!lMnyilbC, 
AUn - aMnn111ryp,Ho-4111cpposoi;1 npeo6pa3osaTeilb, AA- aMnI1"1TY.clHb1i;1 
aHam13aTOp, <l>Mn.Q - cpopM111posareilb Macc111sa neps111'-1Hb1x AaHHblX, 
3H3Y - 3HeproHe3as111c111Moe 3anoM111Hat0~ee ycrpoi;1crso, BM -
Bbl'-1"1CI1"1T0!1bHbli;1 MOAY!lb. 

B nepsoii CHCTeMe c noMOIIlhlO CUHHTIDIAAUHOHHoro 6noKa .uereKTHpOBaHHjj 

(CE)],) BbIIlOJIHJleTCll npeo6pa30BaHHe 3Hepnrn: raMMa-KBaJITOB B 3JieK1'plf'leCKHe 

10 

HMilYJlbCh! nponopUHOHaJibHOH 

reOMe'l'Pfljj 3KCnepHMeHTa, a 

npHMettemoo OCf'l·t 

aMrumry.[(h1. 06ecneq1rnaercll 

TaK)f(e 6e30IIaCH0(.,'Tb KOHTIJOillf 

IlOCTOJIHHa.SI 

6Jiaronap11 

Bo BTOpOH CHCTeMe BblIIOJIHJleTCSJ rrpeo6pa30BaHHe HMnyJibCOB B UHcpposoii 

KO,[(, cpopMHposairne 3Heprernc1ecKoro raMMa-cneKTJ)a, Ha6JI10neH11e 3<P<J>eKTa 

<PoTOnornomeHIDI H IIpllMDie HJMepeHIDI Nu, N<fJ, Non· CneK1lJorpaMMa cpoHa 

6JIH3Ka K npllMOH mnurn. HaJil1'!He B <tioHOBOM H3JIY'!eHHH COCTaBAAIOII1eii H30TOIIa 

npl:IBO,nJIT K yseJTH'!emuo C'lCTa raMMa-KBaHTOB B orrpe.ueJieHI-IOM HHTepsaJie 

3HeprlfH; Ha coornercrsyiorneM yqaCTKe crreKTiJorpaMMbI perncrpHpyercll 

xapaKrepHDIH raMMa-1THK. fl0Meme1rne s JaJop "HCTO'IHHK-nere1nop" o6beKTa 

HCCJie,nOBaHIDI npHBO,U:Kl' K JMeHbllJeHHIO mrKa IIpH neH3MeHHOM BpeMeHH Ha6opa 

CIJel<Tpa t H pacCTOjjfilUf l Me)f(.!l,y HCTO'IHHKOM H .uereKTOpoM' BepmHHa nm<a 

COOTBe'l'C'rBye-r llaH60Jiee BepOJITHOH 3HeprHH raMMa-KBaJITOB, HCll)'CKaeMbJX 

H30TOilOM (B ,naHHOM crryqae - 122 K3B OT 57Co), a fIJIOIIla.!l,b pas.Ha CJMMe faMMa­

KBaJJTOB IIHKa B cpHKCHpOBaHHOM HHTepBaJie :)HeprlfH - TaK Ha3bIBaeMOH "3oue 

HHTepeca" (LtE). 3oHa Hlfrepeca ycraHaBJIMBaeTClI CHMMelplf'lHO OTHOCHTeJibHO 

rrm<a H BKJIIO'laer rrpHMepuo 3/4 nJIOJI.lanH IIHKa. CJMMa raMMa-KBaHTOB L1E 
npmrnMaeTCll Ja KOHetiHbIH pe3yJI1>TaT H3MepeHJ'ljj crreK1pa. 3tta'leHHe CJMMbI npu 

H3MepeHHS!X c HCTOT.IHHKOM coornercrnyer Nu, 1rpH npocse'!HBaHHH o6beKTa - N0 . 

)J,nll yqera BJiflj!Hfljj <),loHa HJMeplleTCll N<fJ - KOJIWleCTBO raMMa-KBaHToB, 

pemCTIJHpYCMbJX B OTCyTCTBHe HC'l'O'!HIDCa rrpH cpHKCHpOBaHHhIX L1E H t. 
,[(AA nOBbIIIIemu1 TOtIHOC'l'H KIDK.!\bIB napa.Me-rp Nu, N<fJ. Non HJMeplleTCll 

MHOI'OKpa'THO, K TOMY 'lKe Non - B HeCKOJThKHX rrpOH3BOJibHO BbI6paHHDIX TOtIKax 

MarepHaJia, a )UlJI o.ne'lKJJ.h! - B TO'!I<ax, onpe)lerremlbIX TY. l~HKJibI H3MepeHHii Nu u 

N¢ npoBO)J.llTCll .UBIDKJI.bI - .uo 11 nocrre ITTMepe1rnH: c o6beKTOM. B pe3yJlhrare Ha 

BbIXO,ne BTOpoii CHCTeMbl cpopMHpye-rcll flj!Tb MaCCHBOB nepBHT.{HhIX )laHHhIX, 

KOTOpb!e 3anHCblBaIOTClI B 3H3Y. 

B IpeTbeH CHCTeMe BblIIOJIWIJOTCJI KOCBeHJibTe H3MepeIDU!. l1cxo,nrmii 

IDicpOpMa.UHeii CJIY)[(aT nepBH'IRbie ,naHHhle, KOTOpbie CHCTeMa CT.IHTbIBaeT H3 3H3Y . 

BhitIHCJifilOTCll cpeJlHHe 3Ha'lefffljj Nu, N<fJ, Non· 3areM Bh!T.IHCJilIIOTCll 

K03cp$HUHeHTbl OCJia6JieHJ'ljj )UlJI Kll.)J(.!l,OH H3 n TO'leK (kn) H .npyrne napaMeTphl, 

o6ycrrosJieHHbre TY. Pe3yJibTaT HJMepeHHii 3aITHc1>rnacrcSJ B rrpOTOKOJI. CxeMa 

HaKOIIJleHHll H o6pa60TKH .UaHHbIX, BKJIJO'laIOIIJa.SI npllMble H3MepeHHll napaMeTpOB 

H3JI)"leHHll, <J>opMHpOBa.HHe MaCCHBOB nepBH'!Hb.IX .uaHHDTX, KOCBeHJihie H3MepeHIDI 

napaMerpa MarepttaJia (k J 22), rrpHBe,neHa ua pHc, 2. 
TO'lHOC'l'b H3MepeHHii 06ecneT.1HBaeT KOMIIJICKC Mep: HCKJIJO'!eHHe cpaKTopa 

HaKOIDieHID! 3a C'ICT HacrpoiiKH L1£, KOHipOJlh arrnapaTHOro .upeiicpa TaK)f(e c 
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IIOMOLIU>I-0 LlE, IIpOBe)J.eHHe MHOfOKpaTHhIX H3MepeHHH ;:urn IIOJIY1lemrn cpeJJ.Hero 

3Ha'Iemrn H JJ.pyrHX, H3JJO)KeHHhIX B rn. 6. 
):{m1 peanmauHH cxeMhI 113Mepemrn B OJJ.HH H3MepmerrhHO-Bhf'l.HCJUITeJJMlhrn 

KOMIDieKC (MBK) 06be)J.11IUII-OTC!I ).lBa yCTpOHCTBa: npH6op CllCl.{lla.JihHOfO 

Ha3Ha'IeHIDI - CilCKTPOMeTp ll yc-rpoiicTBO IillfpOKOfO npllMCHCHIDI JJ.Jl!I o6pa6oTKll 

UH<!>pOBOii llH¢opMau«H -- KOMilhI-OTep CTatt)J.apTHOH KOMnrreKTau«H: CllCI"eM.HhIB 

6JJOK, 3Kpa.H, KJJa.BHaTypa, HaKOillfTem, Ha MarHlITHhIX JJ.HCKax (HM,[{), npIDITep. 

TexHH'IecKHe napaMeTphI ycTa.HOBKH onpeJJ.ell!l!OTC!I TO'IHOCThIO mMepeHlfii, 

KOTOpa.H MOmeT 6bITb )J.OCTHrHyra IlpH HCil0Jlh30BaHHH 0Crl1, HMeI-OU(llX 

aKTHBHOCTb I 05 EK. Ecm1 JJ.HIThleTp Cl.{llHTHJJJUIUHOHHOro JJ.eTeKTOpa cocTa.BJU!eT 

4 CM, 3cpcpeKTHBHOCTh - 100%, paCCTOHHHe Me)KJJ.y HCTOl{HMKOM H .!leTeKTOpOM -

20 CM, TO rrncno JIMrryJJhCOB OT HCTO'IHHKa Ha BhlXO.!le CE):{ (TaK Ha.JbrnaeMaH 

3arpYJKa) COCTaBHT 785 HMO/ceK. 

l1CXOM H3 COOTHOIIleHHH OTHOCl!TeJihHOH norpeIIIHOCTll Ii H 'IllCJia OTC'ICTOB 

N IIplI pcrnCTpau«H H.nepHI>TX qacrnu i5= 1 I JN, AJIH 06ecIJeqentt11 TO'IHOCTH 

H3MepeHHH 1 % Heo6XO.!lllMO, 'IT06hr CYMMa ,1£ COCTaBJlHJia OKOJ!O 12000, qTC npu 

YKa.3aHHoli 3arpyJKe .!lOCTIIraeTca nptt 3KCII03HUHH oKono 15 ceK. 

B '4eTBepTOH maee npHBe,UeHhl CBe.!lCHHH 06 l1BK Ha OCHOBe MHHH-3BM, 

06ecne'IHBa.IOI1JeH KaK IIpHMhie, TaK H KOCBeHHhie a.BTOMaTH3HpOBaHHhJe ll3MepeHHll. 

Tllll 3BM o6ycnoBJieH pa.MKa.MH 3aJJ.aHHH, npeJJ.IIJICbIBa10mero ncrronbJOBaTh 

oTe'IeCTBeHHoe ceprncpmwpoBamme o6opy.!loBaHHe. TeXHH'lecKHe .!laHHhle 3BM -

6hlCTpO.!leRCTBHe, pa.3pll.!lHOCTh, Ha6op KOMaHA, Ha.JIH'Ilie auamepoB ).I.ID! 

COilp!l)KeHHH c BHeIIIJrnMR YC'fPOHCTBiL'\'111, a Ta.K)Ke KOMIIJJeKTauHH .!lOJl)KHhJ 

COOTBeTCTBOBaTb pa.uy ycnoslii1: 3arpy3Ke, pa.3Mepy CYMMhl LlE, Ha6opy 

Bbl'IllCJlHTeJJbHhIX onepaUHi1; B KaqeCTBe 3H3Y HCilOJJb3YeTC!I HaKOilHTCJlh !Ia 

MarHHTHhlX .!lllCKax (HM):{). 

<l>yHI<IlIDT ra.MMa-cneKTPOMeTpa BhIIIOJJHSIJOTCH 6JJaroJJ.apa ocaamemuo 3BM 

BHeIIIHHMH ycrpoiiCTBa.Mll cnel.{llaJlhHOfO Ha.3Ha'IeHHH (BYC). l1cIJOJJh3YIOTCH 

cp)'HKI.{HOHa.JihHh1e 6rrmrn H.nepnoi1 3JJeK'fPOHHKH CTattJJ.aprn "BeKTop" 

oTe'IeCTBeHHoro npoH3BO.!lCTBa: CE):{, ycttnHTeJJh-¢opM11poBaTeJJh (Y <l> ), 
aMIIIIHTY .!lHO-UH<t>poBOH npeo6pa.30BaTeJlb (All,TI), 6hICTpO.!leMCTBYIOlllee 

3a.IJOMHHa.IOlllee ycrpoliCTBO (E3Y), Tait\fep. J1CilhITaHIDI pa.3JlHl{HhIX BapHaHTOB 

IIpHBCJJO K BHe.upeHHIO l1BK, KOHCjmrypauna KOTOporo npeJJ.CTa.BJJeHa Ha pttc. 3 H 

4a. 
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~ 
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l 

P111c. 2. CxeMa HaKon11eH111Sl 111 06pa60TK111 AaHHb1x np111 111aMepeH111111 

paA111a41110HH0-3a~ll1THblX ceolllcTB KOMn0311141110HHblX MaTep111a11oe. 
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' r~ Bb1XOAHOL1 Cl-ffHan C6.Q 

C411Hnmn>i41-10HHb1L1 6noK AeTeKrnposaH1>1si (C6.Q): 

-------- cporoaneKTpOHHblL'1YMHO>K1>1renb11 npeAyc11n11renb 

~-- Kp11crann NaJ(TI) 

I 
// lllCTO~Hl-1. K raMMa-11an~eH1>1>l 

-'---CJ-'-'--'' ) ----- - 06beKT KOHTpon>i 

--- -- Wrarns 

P111c. 3. C1r1cTeMa "1r1cTOYHlr1K-,o.eTeKTop". 

CE)], - fOJIOBHM qaCTh Jf3Mep1neJihHOro KrutaJia, BXO)IJIT B COCTaB CHCTCMhI 
"11CToqa11K-.uereKrop" (pHc. 3 ). CE,[{ n B».ue BhIHOCHOro 6JIOKa 3aKpeITJieH B 
lllT3THBe. I3 coc-ras CE)], sxo.ul!T: KpHCTai1n (NaJ(TI) 40x40 MM), <t>oTo3J1eKTpomu,ili 
YMHO)f{HTeJih (<l>3Y) 11 npe.uycrnrnreJih. ,ll) u1 npocse'Uffiatrnll MaTepuanos 
HCUOJih3YIOTCl! OCfH: B OCHOBHhlX H3MepeHIDJX - · IUOTOil 57Co (3HeprIDI raM:Ma­
H3~eHID! 122 K3B), BO ncnoMoraTeJihHhlX (.urur BhIUOJIHCHIDI 1Y)- 113Sn (393 
K3B), 27Na (511K3B). lliranrn o6ecneqHBaer HeIDMemiyio reoMerpmo H3MepeRIDI: 
paCCTOllHlle L MC)f(,ll)' HCTO'lliHKOM H .lleTCKTOpOM, a raIOKC IDI: COOCHOCTh. 
Kottc-rpyKlOUl llITaTHBa no3BOJllleT npocse'IlillaTh noJiocrn. 
Dpeo6pa30Battl1e HMnyJihCOB B UH<l>POBOH KO.ll npOH3BO.llITTCll B KpeifTe CTaH.llapTa 
"BeKTop" (pac. 4a), s KOTopoM pa3Memem1 Yet>, A~IT. Csll.3h Me»<;zy KfiliaJiaMH 
KpCHTa H 3BM ocymeCTBJIJICTCll 11epe3 6JIOK ynpasrreHlill EYD H HHTep<jleiicey10 
rurnry ITCK. Oco6eHHOCTh KOHqmrypaUHH cocTOITT n OTCyTCTBHH E3Y - KO.llhI 
perm:1pHpylOTCll Henocpe.n;CTBCHHO B onepam.BHOH Ila.Mll.TH (03Y) MHHH-3BM no 
nporpaMMe o6pa60TKl1 npeph!Bfilllill A u:n, Jf B opratrn3aU.IDl KOH1'pOJill 3KCil03BIUUI 
c noMOlllhfO Tafwepa, KOTOphlH <t>opMHpyeTcll TaIOKe s 03Y. Ta.Kott no.n;xo.n; 
o6yCJIOBJICH Hl13KOH 3arpY3KOH H 0.IJ.J-JOKfiliaJihHOH cxeMOH H3MepeHHll. 

MaTeMaT11qecKoe o6ecneqeIDie COCTOITT m .n;syx nporpaMMHhlx Mo.uyrreli: 
nporpaMMhr pa60Tu1 cneK'rpoMerpa 11 nporpaMMbr pacqeros; nepshrn cpopMHpyeT 
CHCTeMy H3MepeHID! nepBlfllHbIX .11.filllILIX (pHC. I), BTOpoli, no 3asepmen:m1 npHMhlX 
H3Mepemlli, - CRCTeMy o6pa6oTKH uncpopMauJIB. HM)], HBJilleTCH CBll3yIOIIllfM 
3BCHOM Me»<;zy 3T3IlaMH 113Mepemrn ./lJU[ nepe.n;aqH HR<t>opMa1.urn., qTo Il03BOJllleT 
aBTOMaTH311pOBaTh HCilh!TfillHJI. DporpaMMa CI!Cl<TpOMeTpa HaID!Catta, B OCHOBHOM, 
n:a <J>op1pa.ne; qac-rH, CBll3aHHhie c ynpasJieID!eM BYC - ua acceM6rrepe (PDP-11). 
Ha <jlop1'pane u.eJIHKoM HarrncaHa nporpaMMa pacqeros. 06a MO.llYJUl xparuncH s 
<jlaH:Jiax Ha MarHllTHOM .llHCKe; nepBhTH MO.llYJlh 3aIDl.MaeT 22 K6, BTopoli - OKOJIO 
18,5 K6. 
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, C11rHan or C6A ( r1J}o-Toi<on1 
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K p e H r "B e K r o p" KoMnbtOTep CTaHAapTHOH KOMnneKTat-11111 

a) 

I C11rH:~_or C6A l~po~~Ko~) 
LC•-· 1 ...... · ·· ---- ·· - - r 
Y<l> · . ~=-!'~ J 1 oay . r ;K~~H l l' Kn 1 ~Al I ~-] 
_J L163.~ ·'""?- t -~J [_~J ;;:J L. ~ ~ 

1 
l i .J.-> . J. ~ J'>--1

•• __ u _ u 
, _____ K_aHan 3BM __ _j 

KoMnblOTep CTaHAapTHOH KOMnneKTa41111 

6) 
P111c. 4. CxeMbl CTPYf<TYPHb1e 111BK: a - ocHa1.J..1eHHoro Mo,o.ym1M111 

"BeKTop" 6 - c 1r1cno11b3oeaH1r1eM ecTpa1r1eaeMoro A~n . Y<l> - yc1r111111TeJlb­
cpopM1r1poeaTe11b, AWn - aMn111r1ry,o.Ho-41r1cppoeollt npeo6pa3oeaTe11b, 63Y -
6blCTpo,o.eiltcTBYI01.J..1ee 3anOM"1Ha101.J..1ee ycTpOil!CTBO, E>Yn - 6JlOK 
ynpaeneHlrlS'I, nCK - nnara conps:t}f(eHlr151 KaHaJlOB, 03Y - oneparneHa51 
naMs:tTb, T - rail!Mep, Kn - KJ1ae1r1arypa, HM,Q - HaKomnenb Ha MarH1r1THOM 
,D.111CKe, np - nplrlHTep. 

Pa3pa60TaH aJiropHTM, o6ecneqHBaIOmHif npocroTy H3MepeID!H. no.a; 
ynpaBJieHHeM nepsoro nporpaMMHOro MO.llYJlll BblilOJIHHIOTCll npHMbIC H3MepeHIDI B 
anTOManJ<IeCKOM pe)f(}!Me. l1CIIOJih3yIOTCll CJIC.llYIOlllHC <l>YffKUHH 
ClUfilTHJIJIJIUHOHHOro faMMa-cneK'rpOMeTpa: aMilJlHTy.llffhJH filiaJil13 HMnyJILCOB, 
nocrynaromHX OT CE.Lt <jlopMHpOBaHHe cneK'rporpaMMhI; orcqer )l(JffiOfO speMeRM 
3KCil03HIU:ll1; BhlilOJIHeHHe rray3bl MC>K.Jzy 3KCil03HJJ,11HMH; yCTasKa 30Hhl HHTepeca; 
BhI'lliCJieID!e CYMMhI B 30He mrrepeca; aBTOMaTWieCKIDI 3arm:ch CYMMhI, a TalOKe 
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HOMepa TOqKu o6neKTa 11 HOMepa 11CilhITaHIDI, B <Palin Ha HM.[(; OTKphlTHe-
3aKpbITl1e <t>a.Hna c <j:>RKCHpOBfilIHbfM Ha3BaIDieM, COOTBeTCTBYJOI1(11M 113MeplleMOMY 
rrapaMerpy: Nu, N<fJ Hill! Non· 3anycK nporpaMMhI conpoBo>K.UaeTCJI qreHHeM 
ycTaBOK ITT OT.UefilHOro <t>a.Hna-.uaHHhIX, 6naro.uapll qeMy cnel<TpOMCTp 
aBTOMaTR'Jec1rn BbIBO)lHTCll B lfCXO,IUioe IlOJIO)Kel:Ilfe, 3a,n:rurnoe B npe.!1,bl.11,)'IUKH 
ceanc; TO )Ke npottcxo.uHT npu B03o6noBrreHMH pa6oThl nocne annapaTHoro c6oll, 
HanpHMep, KMa ttapymemui 3JieKTpOIIBTaHIDI. I1pH mMepeHHJix rrapaMerpa Non 
opraHHJOBaJia aBTOM<ITWit:CKaJI. 3anHCh .UaiffihIX, B o6beMe 0.11,ttoro 6y<Pepa HMJJ., B 

pll.11, TIOCJie)lOBaTeJlhHhlX <t>awrroB, qrn6hl B ycJIOBHJIX ):(Jll1TenhHhlX H3MepeHHH CBeCTH 
K MHHHMYMY rroTepH HH<t>opMauirn npH auuaparnoM c6oe. ITporpaMMa <j:>opMHpyeT 
cpe;Iy .up~eCTBeHHoro rurrep<fleiica "3BM-oneparnp": HCITOfil3YeTCll rpaqm'!ecKIDi 
pe)KHM 3Kpatta 3BM c 3rreMeHTaMH aHHMaIUIH )1Jill oT06pa.;KeHIDI cne1<TporpaM111b1, 
ynpaBnemra MapKepoM, Ha3Haqe1-IlliJ 30HhI HHTepeca, H3Meuemu1 Macuna6a 11 T.n. 
Ha 3KpaH BhlBO)lllTCJI TeKCThl IlO)lCKa30K H CTIHCKH J<OMaJI,U (Memo) B COOTBeTCTBHH 
c CMTY~eii; aKTMBl:l3al.UfJO KOMaH.Uhl oneparop npoH3BO.llHT c KJiaBMarypbl nocrre 
YC1:'aHOBKH OTMeNl:IKa Ha tty)KHblH nyHKT Memo. 

BTOpOH nporpaMMHbm MO)lYJib BblllOJIHlleT KOCBeHHhie Jf3MepeHIDI, KOTOpble 
HaqllliaJ-OTCll. c BBO)la onepaTOpOM KOMMeHTapIDI K npOTOJ<OJIY H 'IHCJia <flalinoB, 
co.nep)f(aIIUfX MaccMB Non· ITocrre,eyio~e onepaium nporeKaIOT aeToMaTH'lecJ<H: 
'ITCHHe MaccRBoB nepBWIHhrx JUlHHbIX H3 HM.[(, Bhl'IHCJieHHe cpe)lIDIX Nu, Nq;, 
Non· B 3aKJIIO'len11e BbJ<JHCillllOTCll napaMeTphl Marepttana )1Jill Ka)f()lOH H3 n TO'leK. 
B 3aBHCl1MOCTH OT IlOCTaBJieHHOH 3a)lffCfH napaMCTpa'vm MOfYT 6bITb: TIOBepXHOCT­
HaJI. IIJJOTHOCTb nornomaiomeH: .uo6aeKH, K03<Mnu:nieHT ocna6rreHID1 11enocpe.ncr­
Bemm 113MepReMoro raMMa-mnyqeHHH H .upyrne (cM. JaKJIIOCfeHHe rn. 2). }J,Jlll. 
KIDK.!IOfO CJI)"IaJI. He06XO)l11Ma CBOll. nporpaMMa Bbl'Jl1CJICHHH. Pe3yJibTaT HCTihJTaHHH 
3aIIHCb1BaeTCH B <t>aHrr-npOTOKOJI, KOTOpblH co.nep)f(HT KOMMeHrapIDi, HOMep TOCfKH, 
cpe.nnee 3Ha'!eHHe napaMerpa MaTep11ana, cpe)lHeKBa.upaTWIHoe OTKJIOHeHl:le. 

l1MeercH OilhIT 11crrorrb30BaHID1 HOBoro noKorreHIDI AUIT MapKH NVL32, 
BCTpaHBaeMoro B MarepHHCKYJO rmary nepcOHaJJhHOro KOMIIhJOTepa (ITK) LBM, 
486-u npou;eccop (puc. 46). I1rrarn AUI1 oc11arueHa 63Y CMKOCTbl-0 128 K6ai1T, B 
KOTOpOM perncrp11pYJOTCH KO)lhl B nopH)ll<e IlOCTyIIJJeHIDI. Ilo 3fillOJIHeHIDI 63Y 
B036Y>KJI.aeTCH arrnaparnoe npepbrnaHHe, Koropoe ITK o6c~BaeT rro nporpaMMe 
aMCIJilfl)',11,Horo attanmaropa. ITepmNHhie .UaJllihie B BH.lle CYMM L1E HaKaCIJIHBaJ-OTCH 
Ha s1mqecrepe. Meprnoe apeM.11, 3arpaqHBaeMoe Ha o6pa60TKy npephIBfillIDl, 
y'ImhrnaercH rnil:MepoM, KOTOphrn opram!3onaH nporpaMMHO n onepaTttBHOH 
nawrrn IlK. BbIHOCHOfi 6rroK c1:1creMhI "m.1o'IHHK-)leTeKTop" BKJIIOCfaer xopomo 
3apeK0MeH)loBaa1IIHe ce6H MOJJ:YrrH mcre111b1 "BeKTop": C6.[{, 6noKH rrnTfilIIDI, 
ycHJIJITenh-<t>opMHpOBareJih. 
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B nsnolls rnaee npnee.ue110 KpaTKoe 011Hcrurnc nporpaMM. 
ITporpaMMHhll MOJJ:YJlb CTiel<TpOMCTpa BKJUOciaer OCHOBHYJO nporpaMMy, 

HaITHcaHByIO Ha <t>oprpaue, H 13 no.unporpaMM, HanHCaHHhlX ua acceM6rrepe. 
KOMaH,Ubl <t>opTpaHa HCIIOJlb3YJOTC.ll )lJIH CfTeHID1-JaTIHCH B <t>a.Hrr ycTaBOK 
cnel<TpOMerpa: 3am1.cH B <Pafuih1 peJyJJhTaTOB 113Mepemill. Onepa-ropy 
npe)lCTaBJIHeTCH CIIHCOK 3a.uaci (MeHJO) nepBoro yposmr: li'JMepett11e <floHa nepBoe/ 
H3MepeHHe HCTOCfHHKa nepnoe/ m111epeH11e o6neKTa/ mMepeuue HCTO'IH.HI<a BTopoe/ 
nJMepeHHe qxma BTopoe/ nacrpoliKa/ Bhrxo.n. Ha acceM6nepe oIIBcaH )lOC1yrr K 

KOHTpOJIJiepy rpa<!JHCfeCKOfO .nucru1e.11 ):(JI.II <flopMHpOBaID!.11 11306pax<eHH.ll 
cneKTporpaMMhI H aHHMau;HH ee 3rreMeHToB: Kan.pa, MapKepa, JOHhI mrrepcca. 
HaIDicrum nporpaMMbI o6c~BaHIDI arrnapaTHhIX npepbmrurnli, noCLynaI-OmHX OT 
AL{IT, Tail:Mepa, 1maeuaTYf)hI. OpnumJoaatt Bhrno.u MeHJ-O BToporo ypoBHH no 
ynpaenerrnro crre1<TpoMerpoM: Bhixo)J/ nyc.KI ycrattoBKa uapaMerpa. Memo TpeThero 
ypoBHH npe,UHaJHa'IeHo )lJIH o6pa6oTKH onepau11.1:1 "ycrnHOBKa napaMerpa": apeMH 
Ha6opa/ speMH UaYJhl/ HOMep TO\fKW HOMep HCTih!TaIUIHI. ITapaMerp Bhl6ttpaeTC.ll c 
TIOMOilJblO OTMeTqm<a, KOTOpbIH onepaTOp rrepeMeIII,aeT no Clll1CKY c IlOMOIUbl-0 
KJiaBHlll CO CTpeJIKaMH. 

DporpaMMHhill MOJJ:Yilh Bbl'lHcr1eH11H pa3pa6aTbIBaeTcll 1Kcnep11MeHTaTopoM n 
COOTBeTCTBHH c llOCTaBJiemIOii 3a.naqei1 11 c yqeroM qiopMaTa 3filll1CH llCXO)lHbfX 
)laillihIX, coxpatteIDlhIX Ha HMJJ.. Pa6orn nporpaMMhl .11.JUI .nairnoro crryqaH 
mrro)f{ena B rrr. 4. 

B naKer MaTo6ecneciemrn .l1BK BKrrroqeHbI TaK)Ke )lBa <j)a.Hna-.naIIHbrx c 
ycraBKaMH ):(JI.II crreKTpOMCTpa H K03<l><t>HIJ.HeRTaMH )lJIH npoBe)leHIDI BhlCfHCJieHHH, 
'ITO o6ecne'IHBaeT rrernyro nepeHana.uJ<y .l1BK. <Dail:rrhI c ycraeKaMH, <j>aH!1h1 
nepB11'1HblX )laHHhfX H <!>a.Hn-npoTOKOJI JaJrnMaJOT OKOJIO 6 K6. 

B wecTo.:1 maee paccMarpunaJOTcll <t>aKTopb1, ssrHID-OlUl:le na TOciHOCTb 
tt3MepeHIDi. I1croCfHl:IKaMH cHCTeMaTHCfeCKHX norpeurnocrei1 llBllill-OTc.11: HapymeHlfe 
reOMCTpHR 3KCnepHMeHTa, HeCTa61:1JlbHOCTb npeMeHl1 3KCTI03Hil;lil1, npOC'!eTbl npn 
perncrpau;1111 raMMa-KBaHTOB, nOBbirueHHhIH C'!eT N0 H3-Ja BJIIDIIDUI <t>oTOHOB 
sropwu1oro mrry'ieHIDI, annaparuhrn D,peli<P. YKaJaJlbI cnoco6M HX 

HeHrparrH3aJU!H. 
Tip11 MCilhITaHHHX c npH:MeHeHHeM CJJa6oro HCTOCfHHKa OCHOBHOH BKJ!a)l B 

norpe11IHOCTh H3MepeHIDi BHOCHT craTHCTH'!eCKaJI. ourn6Ka, B03HHKaIOWaJI. npH 
cqere raMMa-KBattTOB. ITocKOfilKY HJrryqeHl:le raMMa-KBaHTOB HCTOCfHHKOM -
npou;ecc croxacrWiecKl1M, noTOK HJrryqeHHll <flrrroKTyHpyer. ITp11 3TOM se.JIWIHHa 
<j>rrroKrya111111 <l>YHI<l1110HarlhHO CBHJaHa c <fHCJIOM JaperHCTpHpOBaHHblX KBaHTOB. 
ITpRBe)leHa ou;eHKa OTHOCHTeJibHOH CTaTJ.l(,111CfeCKOH norpe11IHOCTH (St/k) np11 
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ITTMepemrn: k122· c Y'HITOM Toro, '!TO k122 onpe.nemieTCll KOCBeHHO !IO pe3y.TJI.TaTaM 

npl!MhIX H3Mepemlli, nony'lcHa cpopMyna: 

S / k -~·~_~(N-.-_-,-~-J-2~·~N-,-P~~~N~0~ 
I. - 2 + x \2 + 2' ., ) N.-N." (N0 -Nq, ) (N0 -N.,) 

r .ne Sk - cpeJ.(}IeKBaJ(panNHM (,"faTHCTITTeCKM norpelllHOCTh lLJlll k122- cpyHKl..(IDf 

Tpex 3aBHCHMhTX napaMeTpos: Nu, N0 , Ncp. 
,[(ml IUiaHHponamrn H3Mepemrn c lTOMOIUblO <!>OPMYJibJ no KOMrlbJ-OTepHOH 

nporpaMMe paCC'IHTaHa Ta6mma 3HaqeHJlli OTHOCIITCJlhHOH CTaTHCTH4eCKOH 

n orpeurnOCTfl (s %%) B 3aBHCMMOCTII OT c11era raMMa-KBaJiTOU HCTO'IHHKa Nu, 
smurnID! cpoHa (ornorneHHe N1/ N ifJ) B K03cpqnu~eHTa ocna6neHHH k 122· 

,Umi: THlIITTHoro MaTepHana, HMeJ-Oll(ero k122 = 3,5; npH N1/ NrjJ = 30; Nu = . 
12000 3HaqeHHe SJ!k cocTaBJllleT 2, 11 % . flpH Heo6xo.l{MMOCTH SJ/k MO)f(HO .uonecTH 

.l{O 1,50%, ecJlli yseJIWIHTh cqt\T Nu .no 24000, HO n 3TOM CJI}'l.fae B03pacraer npeMl! 

3KcrrepHMeHTa. 3Ha'leHMe SJ/k n a.naeT c yMem,rneIDteM k122; HanpHMep, Ml! 

k122 =2,5 SJ!k = 1,82% H T.Jl. 06beM rn6mruy,1 cocrns.11S1CT 6 CTJJa.HHI~. 

B CeAbMOH maee o6ocHOBhIBaJ-OTCll KpHTCpHH Bhl60p 04HOro KOHTpomi. 

ripaKTHKa rrpoH3Bo.ncrsa C30-I nOKaJarra, 'ITO BXOAHOH KOHTpOJih Hcxo.uttoro 

MaTCpHarra l!BJilleTCll Ba)({}{CHnrnM, IIOCKOJlhKY n03BOJllleT npe.uynpe.aHTh 6paK 

KmTe'IHhIX H3.nemm H H36e'l1<aTh 3Ha'lHTeJ!hm.rx 3KOHOMH'ICCKHX norepb. I1p11 

BblCOKOH TO'IHO(,'TH H3fOTOBJiemm lfCXO)lHOrO MaTep11.ana MO'll<HO OTKa'3aThCll OT 

npOMC~Ol.J:HOro KOHl]JOJUI HJIH BhlIIOJIHl!Th ero c MHHHMaJThIIOM Bhl60pKoii, a 

Macey KOCTIOMa c.uenaTh MIDlliMaJlhHOH. 

Kowrponh ueo.u1-10po.n,HOCTH MaTepHana rrpoH3BO.llHTCll MaJibIM Bb16op1<aM s 

rrpOH3BOJlbHhlX TO'IKax c 'IHCJIOM npo6, onpe).l.eJieHHbrx Mel'O)laMH MaTeMaTH'ICCKOH 

CTaTHCTHKH. B pe3y11hTaTC nOJIY'leHl>l cne.ny10I1JHe .L1aHHb1e: Ml! H3MepeHHH N¢ 
pCKOMeH.n,yeTcl! npOBO.LIHTb 5 - 6 npo6, .umi: H3MepeHIDl Nu - 3 - 4 npo6h1; .llJUI 

oueHKH Ka'leCTsa MaTepwana rrpu BXO)lHOM KOHTpOne peKOMeH)lyercg rrpOH3BO)ll1Th 

H3MepeHIDI s I 0 - 15 TO'IKax Ha pynoH (I 0 - 12 M M HHOM, l M lllHpHHO.H), no 3 - 4 
npo6bl Ha Ka'lK)l)'IO TO'IKy. 

,UaHHhie npe.nsapHTCJlhHbTX Bhl60pOK npH BXO)lHOM KOHl]JOJie nOKa3blBaJOT, 

'ITO K03cpcJ.>lll.HCHT sapHal..(IDf K03cpcpmmeHTa ocna6nemra Me1rnercl! s npeJJ.enax 3 -
I 0%, 'ITO o6ycnosneHo HepasHoMepHhIM pacnpe.neneHHeM nornomruomeii .uo6asKH 

a MaTepHane. 0Tcne'lK1rnaH K03<jlcpmmeHT saprramrn, rro11y11aeMoro rro pe3y.r1bTaTaM 

HCflhlTaHIDI OT.L(eJibHOr O pynoHa, MO'lKHO npOH3BO)lHTh OT6paKOBKY MCXO.ll,HOro 

MaTepuana. TeM caMhIM npeJJ.OTBpamaIOTcl! 6paK KotteqHow npo.uyKJurn H 

3KOHOM.H'leCKHe IIOTCpH. 
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Ko3cp<jlHUHeHT uapHalLHlI np11 H3MepeHHH OTJteJlbHOH J'04:KH COCTasm1eT OT 

5% (Ml! N¢""I02) .no 1% (.nm1 Nu""l04), 'ITO ttaxOJJ.HTCH ll cornac.1m c pacqerHoil 

T04HOCTblO Mero.na H CBH)l(,'TCJlhCTBYeT 0 crafaIJibHOH pa6on: aimapaiypbl. 

06JiaCTb 11p11MeHeHHlf Hepa3pyrnaiome1 0 pa.n,HaUHOHllOI'O MCTO)la KOfffpOIIll 

MO'lKHO pacump11Tb - 11cnor1h1osaTh ero Ha npomeo.nCTee, BhmycKaiomeM KM, c 

UCJlblO Ha.Jla)lKH o6opy.uoeaHHll .LIJlll f10Jiy4CHHll IlOJIOTlrn c paBHOMepHbJM 

pacnpe.neneHHCM nornou1a10ui,ew .no6aBKH. flmr :fforo 1]JC6yercll pcupa6oTKa 

oT.ncnbHOH MerOJJ.HKH. I IanpHMep, crnTHCTw1ecKalf o6pa6oTKa .ua1mh1X, 

nonyqaeMhIX npH npocueqwsamm nonoTHa no Kpal!M, B cepe.amre, a TaK'lKC OT TO'lKH 

K TO'!Ke B rrpO.UOJibHOM Harrpasnemm, Tl03B0Jllle! BblSIBMTb KJIHHOBff.ll.H}'l-0 HJUI 

nepHO)~H'JeCKH MCHll!Ol[(}'lOCll neo.unopO.ll,l!OCTb, B03HHKalOIIJyIO OT npoKaTKH 

MaTepmma HenapaJJJieJlbHbIMH' BaJIKaMH IIJll1 BaJIKaMH OBaJibHOro CelJCHHll, If 

nony'llITb napaMerphl LLiUI Hanal.lKH o6opy .nonamrn . 

3AKfll04EH~E 
B HacTm1meii pa6oTe n0Jryqeuh1 cJ1e.ayIOmHe pe3yIIhTaThr: 

1. Pmpa6oTaH cnoco6 KOifl'J)(lJIJI P3C KOM110'3HU)10HHhrx Marep11ai10s H 

cncuo.ue'lK.ll.hl no)l{apttbIX. KoHTponh npomBomrrcl! ttepmpymaJ-OI.UHM 

pa.nHaIJ.HOHHblM MCTO)lOM c lIOMOUlblO CUHffflIJJJlllUHOHHOro raMMa-

cneKl]JOMerpa. B ycnos11Hx rnseffHoro npoH'3BOJlCTBa o6ecneqm~aercl! Komponh 

MaTcpuanos, HMe1om11x o6u(}'lo nosepxnocr11y10 I1IlOTHOCTh OKOJTO I r/cM2, no 

CO.ll,Cp'lKaHHIO CBHHJta (mm HHOH nornomaJ-Ou~eH ;~o6aBKH') - OKOJIO 0,5 rlcM2 . 

XapaKTepttCTBKaMH M<rrepm1J1a cny'lK<lT: a) KO)<jlcp11u11eHT oc.TJa6neHHll_ 

MaTepmuTOM UOTOKa MO!IOXpOMafff'lCCKOro raMMa-!13JIYLJCHIDI II30TOna K06aJrbT-

57 c 3Heprneli 122 K3B (k 122): 6) nonepxHOCTJJaJ! mmTHOCTb nornomaiomeii 

.(l06aBKH ( cmrnua)_, CO.ll.ep)l{aruelicll e MaTepIIane. 

2. 06ecne'leHa 6eJOnaCHOCTb KOHl]JOJlll 6Jraro.ll,apll HCIIOJlh30BaffilJO .ll.JUI 

npocse•nrnaHHJI Marep11ana cneKl]JOMCTpWieCKH'X raMMa-HCTO'lHHKOB (OCn1), 

npe.nua3Ha'leHtlhlX J(JJSI KaJrn6pOBKH annapaTYPhl. AKTHBllO(,'Th HCTO'IHHKOB 

COCTaBJIJ!er MeHee 100 KDK, '!TO Ha nopl!JJ.OK MeHhlllC MHHHMaJibHOH 3Ha'lHMOH 

aKTHBHOCTH (M3A) HCTOLJHHKa Ha pa6o4eM MCCTe no HopMaM pa;.:umnHOHHOH 

6e30naCHOCTH (HP5-99). BKJia.Li B MOlllHOCTb .ll,03bl Ha pacCTOl!HllH 0,5 Merpa 

HH'lKe ecreCTseHHoro raMMa-cpoHa. TaK11e noKa:iaTem1 no3BOJIIDOT opraml3oeaTh 

yqaCTOK KOHlpOJUl B llOMemeHHH 6e3 cner~HaJibHOH 3aIUITTLL 

3. ,[locrurnyra T04HOCTb H3MepettHll k;22, COCTaBJllll011'M 1,5 - 3%, 4TO 1103BOJiller 

BbllIYCKaTh 3aJIU1THYIO O)le'lK,[ty Mlilll!MaJibHOH MaCChl. 
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4. npoBe)leH filfaJIH3 HCTO'IHl1KOB OWH60K 11 onpeJlCJlCH MeTO,ll pac•1C'fa 

IrOI pcumoCT11 np11 113MepettuH k 122· Pacc'l1naHh1 rn6JJHllhI 11. coCTaimeHhI 

rpa<jJHKH, fl03BOJUIJ-Ollllie l10Jlh30BaTeJ]}{) OI1TIIMll'UlpOBaTh pC)KHM H3MepemtH. 

5. Co1)laHo asroMarITTHposaHHoe pa6o'lee MeCTo, octtamem10e 11JMep11TenbHO­

BhJ'lttc1mrenbHbIM KOMfl!lCKCOM. mmapaniyKl qaL'Tb KOTOporo COCTaI3Jl51JOT 

6nOKH ll.IJ.CPHOH ')JieKTpOHHKH H MHHtt-3BM L'TaH,11,apnmti IWMrlJleKTfil{HH. 

KOMHJICKC OCHall(eH aTTC<.,'TOBaHHhJM cepIDlHblM OTC'lCL'TBCHHMM o6opyJlO­

BaHHCM. '!TO llBJlllCTCll neo6XO.llHMblM ycnmmeM cepn1cpttKaum1 npOJlYKll,HH. 

6. Co:i.mlH mrrepqiei1c nso.ua-shmona nanHhIX, 06ecnc'llma1-01u11i1 KOMnncKcuy10 

aBTOMannaumo H."3Mepem1J1, BKJll-O'lal! HaK011JICHHC nepBH'IHblX J(aitHhfX, HX 

copTHpOBKY fl BhI'l.HCJle1rnc xapaKTepHCTHKH Marepwana. 

7. CoJnaH mnepcpei1c "qe110BeK-Man11rna", n03BOnHBmtti1 a11ann1posaTh J1BK K 

'.)KCIIJfyaraUHH nepCOHaJIOM cpeJ(HCH KBaJimtmxamrn f!OCJ!C HCJ(CJJhHOfO 

o6yqemur Ha pa6o'ICM MCCTC. 

8. Pa3pa6oTaHa MeTOJl~IKa orrpe.11.enemm uapaMe'fPOB np11eMocinoro craTHCTH.­

'IecKoro KOH'fPOJlll P3C 11.cxo.uttoro MaTep11ana. 

9. Pa:ipa60TaHHh1Ii cnoco6 6e·mnacttoro aBTOMannwponairnoro KOH'fPOJlll 

panHauttOHtto-1amttTHh1x csoi1crs KM MO'lKe'I' 6hITh · ncnonb3osaH .11.Jlll 

HCllhJTfilflill llpyrnx MarepttaJJOB, m,f(eJJttH 11 cpenc-rs 1aUUiThI. 
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Ii neµcneKTHBhi pa3BllTIUI cpe11c rB 1111/\HBHJIYa.JlbHOH 33ll(HTbl OT HOll l!31'1pyJOIJ.IHX IBJlY'-ICHHH -
M.: YlHCTHTyr ll.llepHblX HCCHe)losam1i1 Pocc11i1cKoii aKa,ueMHH ttayK, 25-26 Mail 1999.-C. 9. 

3. EetteuK11i1 £.A., llH<j>aHoB M.H, CaMCOHOB A.E. YlcTibtTaHHll pan11au11ottHo-1au1HTHbtX 
CBOilCTB 06pa1uos C'I'pOHTeJlbHblX Marep11a,10B, H3fOTOBJleHH.blX tta OCHOBe nepepa60TKl1 
KHHeCKOCTHOfO CTeKJJai/ C6. Hayq. Tp. HemrneHHble llBJJeHJrn B OTKpblTblX CHCTeMax/ CTO!l PCJI. 
a1<a11cr.t111<a Jlym1qe11a JI.H. M..'foc. II<l>TD, 2000 - Bhm. 11. - C. 151 - 159. 

4. Jlmpauos M.H Mo)lepm1311posaHHbttt 1<0MnneKc )l,llJI HCObJTaHHll pa)lttlll\HOHH0-
·1all(HTITh1X TeKCTHJihHhrx MaTep11aJJOB 11 Jall(HTHOH OjJ,C'}f(Jlbl// Tc3. )lOKJl. nl!Toil aay'-IHO­
npaKTH<ieCKOH Kottcj>epe11urrn: Pa)lH3UllOHHbte nopalKeHHll H nepcneKnlBbl pa3Bl1TH)I cpe.u<:."TB 
HH)lHBH/()'aJJbHOH 3am11TL1 OT 110H11311py10r.uttx H3Jiy<ietttti1.7-8 neKa6p~ 2000 r. M.: 
Me.u11uHHCKHH ueHTp YnpaBJTeH.11ll JICJI3MH npe311)lCHTa P<P. 2000.- C. 23. 

5. JI11<}ia11os M.H Texttonorirn KOH'I'pOJUJ pa)lttall11ott110-3a11,lHTHbIX csoiJ.cTB 
KOMil0'3HUHOHHblX M3Tepl1a.Il011 H cne11113JlhllOH 3atUHTHOH o.uelK):lbl l10lKap11blX, oxpaHJIIOII(HX 
A3C. M.: npenpHHl I1H-Ta ll.UepttblX 11CC!leJI08aHHH (I15U{) PAH. I 129/2004. - 2004. - 16 C. 

6. Jl11<)>anos M.H. 0l1brr asT0Mannau.1rn H3Mepettttii c noMOlllbIO raMMa-cnercrpoMe-rpa, 
a)laflTHpOB3HHOfO K pa6oTe ria MaJJOcepHJ.lHOM npOH3BO,UCTBe M.: DpenpHHT vhr-Ta l!Jlepttb!X 
ttccnc1wsa1mi\ (1151H) PAH. l 132/2004. - 2004 - 12 c. 
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¢>-T 60x84/8 . YYA-13A.n. 1,5 3aK. N2 21468 T11pa>K 100 3K3. 

6ecnnaTHO 
OmeYaTaHO Ha KOMflblOTepHOH H3AaTeflbCKOH C"1CTeMe 

Vl3AaTeflbCK"1H OTAen !11HCT"1T)'Ta S!AepHblX 1<1ccneAOBaHHH 
Pocci.ii1cKoi1 aKaAeM1<1H HayK 
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