
" 

E P E B A H C K VI ~ 
~ H 3 VI' q E C K VI M 

VIHCTHTYT 

' I 

l!:PEBAH 
!968 

' ~" '.: 

EcIJH~BVIT-I(68) 
. ;..:~;.,;~. 

·- ~-:< 
,> •• 

'" , . -~ • .. 
¥ ~ ... 

'. . '~:: 

,, 

' .. . ~ , ~ "• ~' 

nm AKOB A.B. ,xAPKroHoB B.u·'. , ; .<f f'.;:::i:'{ '. 
roPOXOB B n 'KJIEBUl'Iit B: A.L/ '.'><::;:::: >\;:::.:: 

• • ' ' '·, • ',' ,·:-., .<>· :'.;:;:/}::::'. 

· KCCXF~OBAHM~ DCHOBOO fuAaf~~C~·+::;'.;'.;!·{j 
. TEJIEBHSHOHHOI10 ABTOMAT.A :Qi>EMi:/. , \·:::?::::'.<:'.)::' 

, HB~OPMAJU'JH C JIICKPOBsx KAJiEP··::·_:):f: '.'.}:){:::: 
> "·:~ ~ i; ~: ' ·- . ' 

•• "' .... ~,,, L 

' 

'' 



" 

E P E B A H C K Ill 0 I I 3 I q R C K lll ~ Ill H C T Ill T Y T 

Ellll-Bl/IT-I(68) 

TIETPAKOB A.B., XAPl/lTOHOB B.M., 
I'OPOXOB B.TI., KJIEBAJ!lllH B.A. 

lllCCJIE:riOBAHllIE OCHOBHhlX XAPAKTEPlllCT!-11\ TEJIEBl-131/lOHHOI'O 
ABTOMATA C'.liEMA 1/IH<I>OPMAUJ/11/l C l/l0KPOBblX KAMF.P 

E P E B A H I 9 6 !J 

l 



OnHcaH TeneBHSHOHHeii aBTOMaT, paapa6o'faHHHB BnepnHe B ConeT­
cxou CoDae, .ztJIS c~eua HH~opuanH• c HCXponex xa11ep B axcnepJD1eBTax 
Ha SJieKTPOHHYX ycxopHTenax. 

tJ. n AnouaT npe;n;HasHaqes ~ pa60'fH c 9Bll B pezoe " ort." -u-n..e,, • 
B pa6oTe npHBe;n;eaa ~HK~XOHaJIJ>HaJI cxeua &llTOMaTa •. ;n;aRH OCHOB­

Hlile xapaKTepHCTHKH DP• pa6oTe c HKHTQTOpoM HOKJm. BHRBJI6Blit OCHOB -
lllie HCTO'qHHXH omH60K B onpe;n;eneHHH xoop;n;HHaT K ;n;a!Ui peKOKeH;n;~·· 
no HX yueH»meHHll. 

IloxaaaHo, 'qTO TO'IHOCT» HSKepeHHH xoop;n;llHaTY, np• o;n;HoxpaTHOK 
cqHTHBaHHH cocTanJIHeT ""'2,2 • IO - 4 OT :ltolJIJlli CTpoxa :ll!K 0,22KK 
:zr.:im TecT-0611 exTa ;IJ.JIHHol B I 11 , uo B 7 ,5 paaa JIY11me nacnopumx 
;zr.aHHHX BH;IJ,HKOHa ~~-4I5. 

ABTouaT noaBo:imeT o6pa6aTHBaTD IO co6HTHB B oexys;71y, npa H~H­
qHH :zr.o ceKH TpeKOB B xaa;zr,ou C06HT:rm. 

A B S T R A C T 

The first televisjon automat in the t>oviet l'nipn for the 

information receiving on the spark chambers in experiments on 

the electron accelerators is described. 

The automat intends for the work with on-line computer, 

Tt is shown that the ~ccuracy of the coordinates determination 

is equal to 2.2 • I0-4 along line during a single readout. The 

result is 7.5 times better than dates which the firm guaranteed 

for the vidicon JIJ,/-415. 

The automat receives and retrieves 10 cases per second. 

_ ___.. __ ~_ 

llJIR no.JiyqeH:ru: KH~opuan•• 0 qaCTHnax BHCOKHX SHeprHI npH npoBe­
;n;eHKJI ~H8Jl118CKllX SKCnepHKeHTOB Ha ycxop~TeJIRX npHKeHlU>TCR HCKpo­
BHe K8.KepY. Tpexx ( CB6'fflll{HeCH cne;ztH qaCTH~ BHCOKOI aseprKH, cy­
~eCTBYD••e B TeqeHHe Io-5 + ro-7 cex) c·xcxpoBsx xauep ~HKcxpy -
DTCH Ha ~0TORJI8Hlty. Taxo« cnoco6 c~eua KH~OpKa~HH npHBeJI B Bac­
TOH~ee Bpeua K cne~~m. 3QTPYAH8HHHM: 

a) B HeKOTOPHX axcnepHMeHTax Heo6xo:n;11110 o6pa6aTHBaT» ;n;o IOOOOO 
• 6onee co6HTHI; 

6) HeBosuoaHo oscTpo nonyqa'f» peayn»TaTs HSMepeHHI co6HTx« 
(B npoqecce axcnep!IDfeHTa). 

Cnen•an~Hsl Tene~RaHoHHHI aBTOKaT c~e•a HH~opuan•• c·HcxpoBsx 
xauep (CTAC~K), pa6oT8Ji "Ha JIHHHH" c SUBM, nosBOJIHT npomaBo -
AHT» o6uep AO :zr.ecHTH co6HTH« B cexyH;ll,Y'. CTACHK, ucnonDSYH B ne­
pe;n;am~eu ycTpolOTBe BH;IJ.HKOH ~H-4I5, npeo6paSOBHBaeT CBeTOBYJJ HH­
~opuanHD HCKPOBHX Kauep B BKX60llllIIyJIDCH, nepecqHTHBaeT HX KOOP­
AHH&TH B XBOHqHHI ROA H IlOAaeT ero B 9UBM, r;n;e DPOHCXOAHT o6cqef 
C06HTHl_t JOTX aBTOYaTH nOA06uoro THna onxcaHJi B XHTepatype (Ha­
npllllep, Ij ), O:n;HaKO B CoBeTcxou Comse ato nepBaH paapa6oTKa. 

TeneBHSHOHHHI aBTOKaT KOHCTPYKTHBHO COCTOHT HS Tpex qacTel: 
I - nepe;n;am~ero ycTpo«cTBa ; 
Il - BHHOCHOro 6XOKa ( paaBepTKH H nHTaHHe AJlll.I); 
m - npmeuo-nepecqeTuo« qacTx (cTo"xa AUI-4096L~1 ). 
BJiox-cxeua TeneBKSKOHHoro aBTOKaTa npeACTaBJieHa ua pxc.Ia. 
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0611{111'1 Blll;ll; BCeit ycTaHOBKlll npl'!Be;n;eH Ha plllc.I6. 
B nepe;n;aJJll{ee YCTPOl'iCTBO BXO;n;liT! nepe;n;aIJll{aH Tpy6Ka, OilTl'!Ka, 

noirynpo3paqHoe 3epKano, KawepHHl'i B111;n;eoycll!nl'IT~nb (2) 111 6noK 111Ml'l­
Tau111111 TpexoB - Kan1116poBoqHoe y~Tpol'icTBO (I). TaK KaK ;n;eTeKT111po­
BaH111e qacTlllU BHCOKOtt 3Heprllll'I B l'ICKpOBHX xaMepax conpoBox;zi;aeTCH 
ClllX»Hbllllll anexTpOMarHl'ITHIDllll IlOJIRMlll, TO ;ll;XH ocna6neHJ4H BXHHHlllH lllX 
Ha nepe;n;B.1Jruy1> KaMepy npe;n;ycMoTpeH Tpexcnol'iHHtt aKpaii 111a nepMa:­
noH 79HM. Ilp111 3TOU TellJIOOTBO;zJ;a 1113 xaMepH npaKTJllqeCKJll HeT. qTOCi 
6HnO MeH»We JllCTOqHJllKOB Tenna, KaMepHHtt yClllXJllTeXD IlOCTpOeH Ha 
TpaH3l'lcTopax 3a 111cKnnqeH111eM nepBoro KacKa;zi;a, BHnonHeHHoro Ha nau­
ne cep;rn. "H" c uen:o1> nonyqemm xyqwero OTHoweH:mr CHrHan/ruyw. 

B BHHOCHOl'i CinOK BXO;ll;HT: JllCTOqHJllK IlJllT8HJllH ;zi;xa nepe;zi;a1>mero yc­
TPOl'iCTBa (3) Ill 6nOKlll Ra;n;poBOM Ill CTpoqHol'i paaBepTOK (4). 

ITp111eMHo-nepecqeTHaH qacT:& Ciy;n;eT Haxo;n;111T:&CH B Henocpe;n;cTBeHHOl'i 
6XH30CTlll OT HaKOillllT6X:&HOro ycTpOttCTBa Cion:oruol'i eMKOCTlll, B111;zi;eocHr­
Han c KaMepHoro ycl'!n!llT6XH no Ka6en1> (;zi;o IODM) IlOCTynaeT Ha KOp­
peKTlllPYDlllllll'i Blll;n;eoycWIHTeX:& (5) Ill 38TeU B CiXOR BH;n;eneHJllH cepe;n;HHH 
l!MrryX:&COB (7). 8TOT CiXOK HBOCiXO;zJ;lllM ;n;nff yToqHeHl'IH KOOp;n;111HaT cepe~ 
;zJ;lllH CRaHHpyeMHX yqacTKOB TpeKOB. TaK KaR TOXll{lllHa Ill ffPKOCT:& pa3-
HHX TpeKOB, a TaKxe Ill o;n;Horo TpeKa Ha pa3nlllqHHX yqaCTKax pa3XJllq­
HH, TO orrpe;zi;enHTD BpeueHHOe nonozeHHe lllMilYXDCOB lllH@OpMaUlllH no 
@POHTaU Hen:&3ff. BH;n;eneHllle Jepe;n;HHH JllMilY.X:&Ca npo111cxo;n;111T Ha XlllHllllll 
aa;zi;epEKlll c nocne;n;y1>11{111M HHTerp111poBaHHewL31 • HH@opuaulllll o Koop;zi;111-
HaTax cepe;n;HHH TpeKa HecyT nepe;n;H111e xpyT&e @pDHTH JWnyn:ocoB, 
c@opu111poBaHHHX Ha 'AlllO;zJ;HO-pereHepaTlllBHOM KOMilapaTope. IlonyqeHHaff 
111unyn»cHaH lllH@OpMaUlllH nOCTynaeT B CiXOK BpeMeHHOro npeo6paaoBaTe­
XH BBIT (8). qacToTa cqeTHHX 111wnyn:ocoB B EBIT 4 Mru, T.e. ru111p111Ha 
KaHana 0,25 MKCeK. B CinoKe 3aITOMJllHaDll{ero ycTpOl'iCTBa (9) HJleeTCH 
pa3paBHlllBaIJll{ee ycTpol'iCTBO Ha 7 'ABOH1!HHX O;zJ;HHHa;zi;uaT!llpaapff;n;Hl>IX qH­
cen. Hs B3Y 111H@opuau111a napannenDHHU Ko;n;oM nona;zi;aeT B HaKon111Ten:o­
HOe ycTpOttCTBO 6on:omott eWKOCTJll HJilll 8UBM. 

B CTOAKe npe;n;ycuoTpeHo BH;n;eoKOHTpOnDHOe ycTpottcTBO (6),KOTO­
poe nosBoxaeT B111syanbHO aacTpaHBaT:& nepe;zi;anmyn xaMepy np111 noMOJllH 
6noxa ynpaBneHHH nepe;zi;an~ea Kawepol (I4) 111 KOHTponzpoBaT:& ee 
1r1cnpaBHOCTD B npouecce C'.heua MH@opual.\HH c HCKpOBOl'i Ka11ep1:i1, 

PasnozeH~e B T6J16BKSHOHHOU aBTOMaTe llOCTpoqaoe Ill uozeT ocyme­
CTBJlffT:&Cff Ha ;n;Byx cTpoq1Wx qacToTax IO Krn H 2,5 xrn npH qacToTe 
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no.11eA 50 rn;. GMHXj:'OT'E!J!epaTOP (II)' !)1opUHPyDlllHA BCe Heo6xo;zi;mme 
;n;nH pa60TH TeaeBHSlllOHHOrO aBTOMaTa l'lllllYJlDCH, BHilOXHeH Ha @eppo­
TpaHSHCTOPllllX ffqe~Kax Ill wo;n;yXHX. Ilpe;n;ycuoTpeH peEHM,CHHxpOHJllSa­
n•• cmJXPoreHepaTopa OT 4 urn KBapueBoro reHepaTopa BBil npH no-
110111• 6.110Ka BHCOROqaCTOTHHX 'A6XHTeneA (IO). 8!0 ll08BOXH8T yM6Hb­
mHTb omx6Ky npeo6paaoBaHJIH BpeueHHHX JllHTepBaXOB 38 cqeT IlOCTOffH­
HOI WS,SHPOBKX sanOJIHHD•HX cqeTHHX HllilYXDCOB H CTpOqHHX JDIDyJIDCOB 

"cTaPTa". 
BOllDmoK 06'.he11 B Te.11eBxaxosHOM aBTowaTe aaHl!lllaeT 111cToqHHK nHTa-

BJIJI (I2), COCTOH~KI HS 8 6nOKOB,KOHTPOJ1HpyeMHK 6.llOKOU KOHTPOJIH 

(I3)~ 
TeneBHBXOHHHA aBTOUaT 6WI xccne~o~aB aa HVHTaTope 111cxpoB1:i1x 

xauepawc npoueccoB. B KaqecTBe 111cToqamta UHKpoc~yH;n;BHX Bcn1:i1mex 
6HJ1a BHCipaHa :r.umyJll>CHa.tl nmma - BCIWDIK8 ~Clll-15 l

4
1 I yc•raHoBneB­

Baff B KaJIH6POBOqHOU ycTpOACTBe nepe'Allllll{6l'i qaCTH. 
CBeT OT naMIIH npoxo~lilll qepea T6CT,H8 KOTOPOM mie~TCH menH,HMH­

TBPJD••e Tpexx 111cKpoBott xawep1:i1. Ha pHc.2a H 26 np!llBe'Aellll T6CTH 
co menHMH. Pasuepe TecTOB 95 x 65 1111

2 , m111pHHa meneA 0,2 llll. 
Ilpx HCCJ16'AOBaHHH aBTOMaTa ;zr,BOJllq!WA KO~ KOOP'AHHaTH BHBO'AHXCH 

Ha BHSyanbHOe cqHTHB8.llmee ycTpOICTBO (naMnoqKH HaKaXllBaHHH) • 
sanHCHBaHCH BpyqHYJ). &ro ll03BOnHJ10 cqHTHB8T:& COOHTlllH O~HH pas B 
2 ceK, xoTH aBTOMaT wozeT 06ecrreq111Tb CiHCTpo~ettcTB!lle - IO co6&THit 

B ceKyH;ey. 
Bee 1r1auepeHHH npoBo;n;xnzcb npH•CTpoqHOA qacTOTe 2,5 xru (cu. 

Hllllte); xsuepffeMHa HHTepBaJI ue•AY KpaAHHlllll meXHMH Ha p111c.2a x 2Ci 
paBeH OKOXO 300 MKCeK. ]VIH HSuepeHIU! cpe;n;Bero KBa;n;paTJllqHOrO OT­
KJIOH6Hllff .6 ~enanoc:o IOO 11auepeHH! o;n;Horo H Toro ze Bpe11eHHoro 

HBTepBana. 
UeXDE •ccne;n;oBaHHH,OCHOBHHX xapaK~epxcTHK TeneBzazoaHoro a11-

TOYaTa C'.beua HHcpopuanJdt c BCKpOBSX Kauep,HBJ1ff6!CH:. 
a) •syqeBKe CT86JIJibHOC!B paCioTH al!TOMa!a • BHHBXeHHe yBJIOB 

npmCiopa, ay~aD•llXCH B ~onoxHBTeXDBOI cTaCiHJixaan;••; 
Ci) onpe~exeHxe ;n;OCT!mJUIOA TOqHOC!H onpe'A6J18BlllH xoop~HHSTH B 

BCKpOBOI xauepe • BC!O~BXKOB omx6ox; 
B) paapa60!Ka Be!O;ltJIKB K&Jtx6poBKH T8X6BH8HOBHOro aBTOUaTa 

c~eua HHiPopM~·· c KCKpOBHX Kauep. 
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HaM.60Jiee BaJ:HOlt xapaKTep>1C~Vi!'.0~ aBTOMaTa .flBJiaetCH TO'IHOCTb 

onpe'AeJieHlUi Koop,inrnaThl CJltJJ(d. ::;,: ·rut<HOCTl> Y.l\OOdO XUJ";,.iK:repki3•J-

B8Tl> B0J!Hl!HHO£i OTHOC!t!TeJ!bHC~i .:;\;•;.;c:1;CHJll a- :::: (j/L ,:1.\.tl !. -:.iflf.";:J 

CTpOKH, IlOCKOJ!l>KY aBTOMGT 1i.)J!t:';:'.J.' l:CllOJll>301l8Tl>CH ;J.J.[fj l~ri\CiJ.J,ri>I •. :r . 
!lJop1.1aul4!4 c Kauep paamtttHbJX pa::.<MepoB, a ,n;JIH aKcn6µ11MettTa .-li:tJKtta 

a6COJaJTH3.li BeJIH<rnHa omHCi!rn B 7iaHl10~i TO'l!lte KaMephl. B ,11,aJJ.i>Htl>i!lleM 

6 6y,1J.eM Bblpaxa.TJ> B e,1J.>rn111uax npe11em1., a L - Bo BpeueHH npooe:ra. 

J!Jl!OM Bceii CTpOKH Ha npmAOM XO!l.,Y ( Me:a:;zr,y Kpa"11mrn: peneµa1.11t1) • ~- ., 

t = 6"/t..,,_. 
.B aBTOMaTe npe;zr,ycMOTpeH!i ;!(Ba OCHOBHhIX pelltHMa paaBepTKH - {'.Uli 

CTP•)it ( -85 MKCC!t na m:aMOM xor..,v .;Tpo1rn) 14 50 CT POK (,.., 340 MltCC'.t 

HCI :·1pffMOll XOlJ:.T CTpOKlf) • 

ii3l.iepett1rn Bpe!.!eHH l:l <llJTOf.!iiTt; !fo0113BO,l(l'lTCH c l!OMOllU>Xl npeo,;pa­

aoBamrn Bpe1.rn - Ko,n; - ci;rr,i1ici1 ·,,: .. , foHHoro npeo6paaoBaTeM1 (EBiI). 
Z\.Jifl Toro, 'l'.T06ll KO,ZJ;lripOJHt3 ;r;ell'!• .. iOl'O l'lHTep:aaJla He BHOCllJia cy!ll,elJT­

Be!lilh!X norpem1rncTea B i1Cc;;,).~!'Tt'11-1:w pacnpe,n;eJieHHH, HeoCixo,n;llIMo, qro­

Ci!l mar KOll.l'lPOBaffl'lH. 2A 61rn ~·u.;1 ;::; r~pa:aaeHMD c oxR.n;aellblM paaCipo­

cou, T.e. 26 << 6. B OJI!tlCa.illlGil 1:ep1rn ltlCilNTaH111a B KaqecTBe ICO:l\H­

POB11(1/IK8 BpeMeHH HCilOJI:D30BaJiCfl Tp~:oop npuMhlfilJl8HHOro .113rOTOBJieHIDI 

EBIT-6 c 2 6 = 0,25 MKceKj OJ1tH,ZJ;ae.11aH xe HeTOl!HOCT:D 6 :l\OJIJtHa 61rna 

COCT8BHTl> rv 5.I0-4+IO- llIJ!H 0,04-t0,08 llKCeK IlpH 200 CTpOKaX 

pa3JIOZeHHH H 0,15 + 0,30 MKCeK npl'l 50 CTPOKax paaJIOlleHHH. KaK 

B~:l\HO, 6JIOK EBIT-6 Henp111ro,n;eH ,n;Jra paCioThl npH 200 cTpOKax paa:aepT­

KH. IloaTOMY BCe 143MepeHl'lfl npOK8BO,l(l'l.ll!4Cl> B pemlllle Il.f!Tlri:l\~CHTH 

CTPOK, c l1.J1HTeJIJ>HOCTl>D TIPHMOro xo,n;a CTPOKH 340 MKCeK. 

O;nHa.ICO' H. B S~Oll CJ!yqae yCJIOBHe 2 A « 6 He BliilOJ!Hf!eTC.fl. He,n;oc­

TaTOl!HO M8J18H ~eHa OTC1!eTa TIPHBO,l(l'lT K norpemHOCTl'l B onpe,n;eJleHHH 

BeJil4l!HHhl 6 no SKCTiep1.u1eHTaJU.HliM ,l(8HliliM. !IonpaBKa, KOTOPYD Heo6-

XO,l(Hl40 BBecn, aaBHCHT OT BeJIJ.lllHHbl OTHOllleHHH 6/11. ' 38KOHa pac­

npe;n;eJJeHHH omH60K H IlOJIOZeHlm M81\CHMy:.la pacnpe,l\eJJeHHH OTHOCl'ITeJll'> -

HO ueHTpa !4HTepBaJia KO,n;HpoBaHlffi. lipHHl/IMaH HOpMaJI:bHOe pacnpe,n;ene­

HH,e OWH60K l'l IIOJiaraa' 1!TO B peaJil>HOll ltl3MepeHHl'l np0!4CXO;D;KT ycpe;n;­

HeHHe OTHOCll!eJil>HO IlOJ!OlleHlllH MaKCH14Ylla pacnpe,n;eJiemm B lllHTepBaJle 

KO:llMPOB8HHH, IIOJ1Y1!lllll noKaaaHHYJl Ha p111c.3 aaBHC!l!MOCTl> ( KpKBaH A) 
ue:m:;n;y H3MepeHHHll SHatieHHeM OTHOmeHHH ,l(HCTiepCHH K IlOJiyml/IPHHe 

HHep:eaJia 1to;n;11poBaHHa b. ( 6 / 4 ) H l'ICTHHHhlll aHa11eHHeu sToro 

011HomeHHR 6 0 I fl ( 011. Ta1t:11e Ta6JI!4ItY 6). KpHBas E Ha TOii ze p!4-

6 
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rmce noKaBHBaeT oTttomettHe 6 /6 0 • 

KaK BH;IIHO 1'13 KpHBhlX PHC. 3, :zIJ!f!. Toro qTo6hl nonpa:eKa Hl1 unn:~·:tty 

HHTep:eaJia 1ton1t1poBaHHa 6iwa MeHee 5%, Heo6xo;n;vnrn, qTo6bl G, C1Li.•;o 

60J1:ome rv I, 5 ti. ( TaKHM o6paaoM ycJIOBHe 2 6 << 6 01taswBaeTCR cm·11rr·­
tto11 CKJ!l>Hh!M; ;nocTaTOl!HO 2 A~ 6 ) • Ilplll OlKH,l(aeMOM 3HatteH!tlll 

6., ~ 0,15 MKCeK npH 2A. = 0,25 MKCelt nonpa:aKa ;IIOJ!JKHa COCTa -

BlllT!> ,...., IO%. 
L :ziaJil>He~mell SKCJiepHll6HTaJIJ>Hhle ,n;aHHble 6y~yT TIPHBO,ll;lllTl>Cfl :zIJIH 

B9J!Hl!VIH!i 6 ( SKCnep111MeHTaJ1:0Hoe aHaqeHllie ;ll,HCJiepcHlll)' 6e3 BBe;lle­

HllI.fl nonpaBOK Ha RoHe1!HYE rnHpltlHY KattaJia EBIT. Ey;11eu npe,n;noJJaraTn 

TaKxe, ttTO 111suepaeMHe :seJJHttHHhl pacnpe;11eJieHhl no aopMaJil>HOMY aaKo­

HY, Tait 1!TO ,n;Hcnepc:irn B BeJIJ1Iq111He 6 2 

.](«!.2)- 2(rl-11 d"...., 26
14 

o - tJ2 o - !If • 

OCipaT111MCH K aKcnepHMeHTaJJ:&HliM ;namlhlM. PesyJIJ>TaTh! 111aMepeHllltl 

npe;ncTaBJieHhl :s TaCiJIHnax I-5 J1I aa pvic.4-8. 

TaK KaK :zIJJf! KOHTPOJ!fl aa CTa6HJJ:DHOCTnE Vl3M8PHTeJIJ>HOro KattaJJa 

B JIIJ60ti 1ta;11p C'.beMa KOOP'A~rnaT BBO;l\lllTCfl' '.taK Ml'lHIDJyJ.!' 2 penepa, 

KOTOphle o6blttHO pacnoJiarax>T na Kpaax pacTpa[
5

] , a 1tpaff pacTpa 

Ha!dMeHee CTaOJAJll>Hhl, Heo6xo;n;m..io CiLJJIO cpaBHHTl> TQqHQCTl> ;1aMepeHWI 

KOOp;n;lilHaT npl/I ,n;Byx BapHaHTaX CTapTa: 

a) H3 BH;neoKaHaJia OT penepa; 
6) B KOHIJ;e npe;n;hl;zr,ymero CTp01!HOrO o6paTHOrO xo;na OT CHHxporeHe--

paTopa. 
B Ta6Jil'lUe I npHl!e,n;eH!i ,n;aHHhle, OTHOCf!llll'leCH K ,n;ByM pexllll.!aM aa-

nycKa EBil. ( ~aMepeHllI.fl npo111aBO'Al4JilllC:& ,n;Jia :aceti cTpoKH :w ;nJL1 noJio­

Bl4Hhl CTpOKH). 0:11111,n;aJioc:i:,, l!TO BO BTOPOM CJlyqae ( OT CHHXporeHepa­

rropa) norpemHOCTl'l CTapTa CT8HYT 3Hali!4T8J1l>HO M8Hl>Ille .14 o6mldli paa-

6poc yueHl>lllHTCH. naHHhle Ta6JI.I IlO;l{TBepx;na~T STH OlKH;n8HHH. Ha!4-

60Jiee ecTeCTBeHHaa lllHTepnpeTan111H STHX ,n;aHHhlX Ta, 1!TO norpemHOC­

Tl4 HOCHT rJiaBHhlM o6paaou cTaTHCTlll1!8CKlllti xapaKTep, np11111eM BKJia;n; 

HX, npHMepHO, 0,l(HHaKOB B Hattane, B cepe,n;mHe Ill B KOHne CTpOKH, 

nocKOJI:&JtY npH nepexo;n;e K cTapTy OT cMHxporeHepaTopa G B oCiou 

CJIYl!filIX yMeHl>ID8JIOCl> B rv{2 paa. 
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a) 

6) 

0,38 ± O,I4 = ( 0,96 ± 0,53 ) (2 - Ha'lla.JJO 14 ROHe~ 
0,28 ± O,II 

0,205 ± 0,08 

O,I3 ± 0,05 
= (I,II ± 0,6I) .Vl - Ha'!la.J.10 ~ ~~~~AKHa • 

O;n:aaKo omH6KH ;n:ocTaToqHo Benmtl4 14 He HCKJID'llarJT nHHetiHoro 'Vle-
Ha, a TaKze pasHoro BKna;n:a myMoB B Haqane, B cepe;n:HHe 14 B KOH~e 

CTPOKl4 (cM.H14JCe). TaK HanpHMep, eCJIH npHHHTb, qTO BKJI~ B cepe­
,Z!;HHe CTPOKH B nonTopa pasa MBHbme, TlBll B HaqaJie H B KOH~e. TO 
B ( 6 ) BlleCTO {2 ;n:on:aHLt 6Lt:IIH 6Ll JDleT:Ei ·~ 3 ,25 ~ 3KCllepHM8H!l'am.­
HLle xe ;n;aHHLle ;n:ariT (0,88 .t 0,49) '1 3,2s: :ztaze ,Zi;Xll paaHHitLl B;n:Boe 
B:.leCTO OlltK;ztaeWX JS Hlleell (0 t 70 ± 0 139) .[5', TO BCTb OTaTHCTHec­
KH BilO:IIHe ;n:OIIyCTHYLl« pesynbTaT. 

J!Jill ,Zl;aJI:EiHetimero aHaJIHSa cy~eCTBeHHO paCCMOTPBTli ;n:aHHLte, llpH­
Be;n:eHHLle B Ta6x.2 H Ha pac.4. 8TH ;n:aHHLle noJIYqeHLI cne;n:y11~!4ll 06-
pasou. BanTo ISO cxyqaeB, noxy-qeHHLIX sa 300 ceK mauepeawt. 3a­
TeM a!l'K CJIYqa14 rpynnHpOBalIHCL Ha rpynilLI no 75, 37, 20 H IO 11oc­
xe;n:oBaTrn1iHlix c~6LITW!. (2, 4, 7 14 IS rpynn cooTBe!l'CTBeHao). :ztn11 
Kal!t;n;o« rpymm BLlqHCJill:lla:}L BenHqHHa 6 2 H 6p!lll0Cli cpe;n:Hee SHa11e­
HHe ,Zl;Xll BCex rpynn c o;n:HHaKOBLlll q14cno11 co6LIT!4l. Tiocne;n:HHll T011Ka 
BLtqJ4CJillJiaCb ~Tell o6pa30BaMHll I49 nocne;n:oBaTeJil>HNX paSHOCTe~ 14 
BhlqHCJIBHJllH () ;n:Jill 3HX paaHOCTe«. TionyqeHHOe aaaqeHHe 6 2 ;n:eJIH­
JIOCli Ha ;n:Ba. 

3aBHCHMOCT:Ei BeJIHqHIW62 OT BpeueHH yKa8LtBae!l' Ha HaJIHqHe Bpe­
MeHPOrO ;n:pevtwa B ycTaHOBKe. JlHHe~aan saBHCHMocT» OT T noKaaLt-

" n BaeT' qTo ;J(J)B«W HOCHT CTaTHCTHqecK~ xapaKTep. OCTaTOtIHOe··sHa-
'!leHHe o2, nonyqaD~eecn npl4 3KCTpanonll~Hl4 KT =O,COOTBBTCTByeT 
myuau BH;n;eocHrHana, noporoB K T.n. 14 onpe;n:en11eT norpemliocTb OT­
;n:en:EiHoro HSYepeHIDI •. KaK Bl4,Zl;HO HS rpawHKa, 3Ta Be:IIH'llHHa COCTaB­
JiffBT BCero 0,06 • O,I2 llKCBK npH CTapTe 148 BH;n;eoKaHana H, COOT­
BBTCTBBHHO, ;n:onzHa 6LtTli B llOJIT_!)pa paaa llBHLme npH CTapTe OT CHH­
xporeHepaTopa. 3;n:ec1i '· KOHe11ao, ;n:oJIZHa 6LITL saueTHOti norpemHocn, 
BHOCmlaH KOHB'llHOI mHplllHOii KaHaJia npeo6pasoBaTenH BBil. 

B Ta6:11111~ax 3a x 3B npHBe~eHa ;n:aHHae, xapaKTepHsyn~l4e saBl4CH­
uocT1i t6oT ;n;JilllHLl 148MepHeMoro HHTepBana. B Kal!t'AOI TQqKe HSMepH -
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JIOCL no IOO cnyqaeB B TeqeHl4e n.200 ceK. 8Tl4 saBl4CHMOCTH noimaa­
HDI rpacI>Hqec1rn ua pim.5 H 6. :ztaHHLte Ta6. 3a H pHC.5 OTHOCffTCff K 
CJiyqaio, Kor;n:a CTapT npOHSBO'AHJICll HS BH;n:eoKaHaJia M 143MepaeMI:iltt HH­
TepBaJI pacnonaraJICff CHMMeTpHqHO OTHOCHTe:IIL!!O cepe'AHHEI CTpoqHoM 
pasBepTKH. B CJiyqae ;n;aHHLIX Ta6JI.36 H pHc.6 CTapT npOH8BO,Z1;14JICH OT 
CMH:x:pOMMIIyJILCa, H HSMepaeMble Hl!TepBa:llbl pacnoJioxeHLl l!BCl'!MMBTpHqHO 
OTHOCHTe:IILHO cepe;n:Hl!bl CTPO'llHOrO HanpaBJieHHff pacTpa. 

naHHble Ta6n.3a 14 pHc.5 XOpomo COrJiaCYiJTCll C 'A&ttHblMH Ta6n.2 14 
pHC .4. JlHHetiHall SaBHCl4MOCT:Ei 6 2 OT t MOllCBT 6b1Tli OCi'.bffCH6Ha HSMe­
HeHHllMH CKOpOCTH pasBepTKH OT paaa K paay. CoOTBBTCTBynmaa no­
rpemHOCT:Ei 'AOJlllCHa 6DITL, ecTeCTBBHHO, nponopUHOHam;aa ,Zl;:IIMHB HSMe­
paeuoro HHTepBaJia, 11eMy noJIHOCTLD COOTBeTCTByeT pHc.5. IlpH CHJ.!Me­
TPHqHOM pacnOJIOllteHHH HHTepBaJia OTHOCHTen:EiHO cepe;n;HHhl 1 .3BepTKl4 
cue~eHHll MOMBHTa npoxoz;n;eHHH paaBepTKH ~eHTpa MHmBHlll BH;n;l'IKOtla, 
ecTeCTBeHHO, MCKJIJJqanTCll. TI08TOMy npH t~o ,Z!;OJil!CeH OCT8Tl>Cff JIHW:Ei 
aif?cI>eKT, CBHaaHHLiti c myMaMH BH;n;eocHrHana H noporoB cxeu cI>opMHpoBa~ 
Hl'lff,· l'l COCTaBnffeT no pHc. 5 ;v O,I MKCeK, 'llTO corJiacyeTCff c ;n;aH­
HhIMH p:wc.4. 

Ha TOM Ee PHC.5 Tpeyron:EiHl'IK8MH HaHeCeHbl TOqKH, llOJiyqeHHhle ny­
TeU COCTaBJieHHff paSHOCTett COCe'AHHX OTCqeTOB~ KaK 8TO ya:asaHo npH 
onHCaHHH Ta6.2. IlpH 3TOU 'AOJillCHbl IlO'llTH nOJIHOCTLD HCKJIDqaT:&CH omH6-
KH, CBll38HHLte co CTBTHCTHqeCKHJ.! ;n;pettwoM pasBepTKH. KaK BH;n:HO 143 
pMCYHKa, 6 B 3TOM cnyqae ;n:ettCTBHTeJI:EiHO npaKTH'lleCKH He aaBHCHT 
OT Be:1114qHHbl H8Mep11euoro BpeMeHHOrO HHTBpBana. 

PHc~6 no;n:'!BeJlllt'ABBT, qTo OmH6KH B aHaqHTeJI:Eil!Oii CTeneHH CBllSa­
HLl c HaueHeHHHMH cKopocTH pasBepTKlll. Ha TOM me p14cyHKe KPYllCKaum 
HaHeCeHhl Te xe ;n:aHHble Ta6JI. 36, HO c OTCl!eTOM BpeueHH OT cepe;n;H­
HLI CTpOKH ( BMBCTO t 6paJIOCli (t -20!) MKCBK H ;n;aHHble npaBo~ 14 
neBott llO:IIOBHH 06'.be'AHHHJIHCL ). Tiocne BTOro TO'llKPI oqeH:& xopOD!O 
JIOll:BTCff Ha npffJIYll :IIlllH141l. Ilplll 'T' = 20I UKCeK (cepe'AHHa paaBepTKI!) 
6-.:r O,I8 ± 0,02 MKCeK. 8To 6oJI:&me 'llHCTLIX myuoB noporoB 14 BH.:J;e­

ocMrHaJia ( 0, I uKceK) H osHati:aeT, 11To cepe;n;irna paaBepTKH TaKJm 
~pOl!ClllT c 6~ O,I4 .t 0,03 MKCBK sa 200 cea:. 

:ztaHHLle B Ta6.36 (npaBatt CTOJI6e~) xapaKTBP143YllT H8JIBHelHOCTl 
paaBepTKl no cTpoxe. 3Ha11eH!4ll Bpeueuuax HHTepBaJIOB nonyqanHCL 
ycpe;n:HeHl4eu no IOO 14suepeHHffY 111 oa:pyrJieHl4eY ;n:o uenol MKcex. 

-~~----------- --
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]laHHble Ta6n.4 xapaKTepH3YDT aaBHCID40CT:b 6 OT M8CTononozeHJ4H 

KOPOTKOro BpeueHHOro HHTepBaJia B Haqane, cepe;l\llIHe H KOHUe CTpO-. 
KllI. Ka•JeCTBeHHO Ha6JJD;l\el!Hbl~ XO.l\ COOTBeTCTB,yeT npe,nbl;l\ylllRM ;1\aHHbllolo 
Jlmi: i\OJH!qecTBOl!HblX 3aKJll)qeHl/Il!I CTaTHCTHKa Be:n;ocTaTOl!Ha. 

Ta6n. 5a }I 56 xapaKTepHaym cTa6MJiliHOCT» npH ;n:mi:TemHblx 143Me­
peH!IIHX. Paa6poc TOl!eR cornacyeTCH c HM6Dlll8~CH CTaTHCTHKOi'!. 

Ila plllc. 8 npe:n;cTaBneau peayJI:DTaTu Rauepemrn .11pei'l!IJa BpeueHHoro 
llIHTepBaJia MOE.l\Y Kpa~HID414 penepaMM B TeqeH!4e I2 qacoB nocne .l\Byx­

qacoBoro nporpeBa annapaTyphl. KaE.11aH TOl!Ka Ha rpa!IJ!l!Ke nonyqanac» 
ycpe.11HeHHeM IOO oTcqeToB B cep:im. 

AHanmi ;11aHHhlX. 

:~·:wnep1rneHTaJI:b Hble J\aHHble IIORa3blBCUlT' l.fTO OT HOC rlTOJI:bHllR CTa­
TllICT l1l!eCK~U! rrorpeurnoc·n oT,neJJliHoro Ha.iepeHl1H rwop;zurnaTbl peGepa 

He npeBblruaeT IC-3 OT ;ll:JIHHbl CTpOKH. 0CHOBHblM l/ICTOl!HHKOM pa36po-
ca HBJJHeTCH H8CTa6HJI:bHOCT:b CKOpOCTl/I paaBepTKH. CTaTHCTHl!OCKllIH 

YXO"/J, CKOpOCTllI paaBepTKl/I B COOTBeTCTBl/IJ.f c plllc.4 llOlleT 6bl'?li npe.11-
CT8BJJeH aaBHCJ.fMOCTliD: 

ov -s. r::;iT V ~ 7 • 10 V I cef( 

8Ta aaBJ.fCJ.fMOCT:b COOTBOTCTByeT YXO;l\y CKOpOCTl/I paaBepTKH Ha 

rv I% aa 6 qacoB. Heo6xo,nlilla CJ.fCTeua "/J,aJI:bHel!lmel!I CTa61/IJIJ.f3a~HH CKO­

pOCTH paaBepTKH, OXBaTblBaDlllaH Ta.Klle III BblXO;n:Hble KaCKa;l\bl reHepaTo­
pa paaBepToK. 

BTop~K ZCToqHHKOlol norpemHOCTe~ HBJJHeTCH "/1,peM~ ~eHTpa paaBep­
TRH. ~Cil0Jlb30BaHl/Ie TpaHciIJoplolaTOPHO~ CTyneHH BblXO~a reaepaTopa 
pasBepTKH npHBO~HT K SBTOlolSTJll!eCKO~ YCTBHOBRe paaBepTKH TaK, 

l!TO ITOCTOHHHaH COCTaBnHD~aH B OTKJIOHHDmHx KaTymKax PBBHa HyJill. 
B pesyJJliTaTe H3KeHeHl/Ie CKOPOCTR pasBepTKH np!4 coxpaHeHl/Il/I ~JIHTeJili­
HOCTJ.f npauoro xo~a He npHBO~HT K H3loleHeHj!I) IlOJIOKeHHH ~eHTpa paa­

BepTKJ.f OTHOCMTeJibHO CJ.fHXPOHMnynlica. 0.11HaKo, TaKoe H3MeHeHHe lolO­
EeT Bbl3~B8T:bCff J.fSMeHeHHeK .l\Jll4TenbHOCTH npnuoro xo.11a. ~a .l\SHHHX 

psc.6 ~pozaHHe ~eHTpa pasBepTKl/I npHBO.l\HT K6 = 0,!6 t 0,02 lolKC6K 
sa 200 ceK, HnH nocne KCKJllJ1J8HHH aq,qieKTa illyYOB rv O,I4 ~ 0,03 
KKC6K ( 5 • I0-4 OT ;n:JIJIHH pa3BepTKZ). B nepecqeTe Ha 6 qaCOB 
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'"r·e~i'* CC::'TUllHT fV [,, ':'.'. .. O'.!' ,lWllHhl CTpo1rn, l!TO OOOTB8TCTByeT H3Me­
f· "•'1· r.~~:~:;'l.·Y':::~·;; ·n:~· c. ·:c·~·-' Bil rv Ij'., TaKnll. o6pa;,icn.'., CT2C-1-

::; .. :,: 11r. .• K.~!•e1~ ·.·T ;.vii:.! .. '!J1.:·roT;,;, o:;y11ec:'BReHHa~1 JJ C'I'AGl:,:e, }l.OJI­

;.o;i;a ~L!Tb J',Ol10JI:'.8l!& CllCTt:ldOil CTa6nm:2a~Y.l/I OTHOill8lillIH npi!ldOro XO.l\8 

!t c-Cir•a>110.11v c TOtt'"OCTUJ"-' G, I/·· 
(;rrnmeH\16 ~eHTpa pa3Bepn:i: MOlKeT TaKJKe Tip011CXO)J;l"T:Ei \1 BCJl6;1!,CT­

BH~ ~~~eHeH\1H B8JlllttKhH HCJJHHe3HOCTU pa3B~pT~l1, rnabHLlU o0pa30R 

:d .. U,l\ 'J1:l'll'lHOli. ll.JIH OCl'bHCH8l!m'! H3CJil0;1\6HllOI'O 3iixi,•eKTa He::ioxo;zU'lMH 
Jthd,lljJaTllil!HBH HeJir\HetiHOCT:& B 6 - 7% aa 6 qacoB. noB!ll"/1,1/IMOMy-, 3TOT 

acM'eKT 11ueeT M8Hlilllee 3Hal!eHJ.fe' l!eM aqxpeKT llI3MeHeHHH ~Jll'!TeJibHOCTl'! 

npauoro xo;n:a. 0;1\HaKo, KpOMe CHCT81lbl KOMneHcanl4H KBB"/J,paTJ.ftlHO~ 

HeJIHHeAHOCTl4 ;1\0JIEHbl 6blT:b npHHffTbl 11epu, l!TOObl ee H3MeHeHJ.fe aa 6 
qacoB He npeBNmano I%. 

YcTpaHeHHe OTMel!eHHblX Bblme .n:Byx ~eKTOB cymecTBeHHO ynpoc­

THT pa6oTy c np116opo11.0.n:HaKo, y'!l.e ceJ!lqac, COOTBeTCTEYDII\8ff C>lCTevn 
KaJI11IC5pOBKJI! noaBOJIHeT J.fCKJIDl!\1Tli 3TH aqK(1eKTbl. 1'13 3KCnepm.ieHT8Jll:­

HblX :n;aHHblX (pirn.4 J.f 5) CJI8,l\YeT, l/TO CTaTJ.fCTi:i.rnC:«rn norpelllHOCT:b 
6 OT;l\eJI:bHOrO H3JJepeHHff B ,ll;aHHOti CTpOKe COCTaBJJHi.T rv 0,I MI\CeK. 
Ilo TaC5JIHUe 6 ( J.f Kpl'1llh!J4 pMc.3) Bl/I,l\HO, l!TO npJI! 0 ::: 0 ,I Ml\C8K 

60 ::: 0,07 KKC8K, mn1 6
0 

/t ::: 2 ,2. I0-4 OT ,l\Jll1Hhl C~IJOKR • 
HE>06XO"/J,HM8, O;iJ:HBi\O, Ka.'!J.f(ipOB!\a CiWpOCTJ.f paaBi·p'.1!.!Hl. 8Ta lta1!Jl!-

6poBKa MOZeT 6m.& ocyll(eCTBJieHa JIH6o B TOM ir.e 1<a;n:pe no pene 
paM, m160 B coce"IJ,HeM ( nocne.zr.yDmeM) l!epea 0, I cei:, TaKyxi KaJIMCl-

poBKY llO~HO c.n:enaTb no HeCKOJI:bKJ.fll CTpOKaM, TBK l!TO OmJ.f6Ka 
KaJIHC5pOBKH Oy~eT MaJJa, 

Y11eHlillleHHe .11pei'lcpa paaBepTKH .no yirnsaHHblX Bhrrue attal!eHMA no3-
BOJJ11IJI0 6bl npOH3BO"/J,i'ITb l\aJIH6poBKY o.z1;rn pa3 3a s-- ci MHHyT. 

MHoroKpaTHOe Cl!l4TblBaHHe CJie,1\a B coce,nHMX TOl!I:ax (Hanp11I:11ep, 

l!8TblpexKpaTHOe) TaKMe Il03BOJIHT yueHbllil'!Tli om!46Ky OTCl!eTa (npJ.f­
uepHO B 2 pasa) 

0 KaJIH6pOBKe HYXHO "/J,06aBllIT:b CJI8;1\yDlllee. B[61 rOBOPllITCH 0 He­
BOSMOEHOCTH KaJIH6pOBKl4 H8Jil4H8AHOCTH no BepTHKaJJliHO:uy paawepy 

pacTpa. JlnH STOA uenH HaMH Mcnom,ayE:WH TeCT, Ilfe:n;CTaBJit:Hi!lbl'~ 

Ha pMC, 26. BepTMKBnliHble JIHHl4J.f TOCTa cny:z:aT "/J,JJJ1 ,:3~1epeHHH CTa-

6!.fJI:bHOCTH pacTpa no rop>130HTaJIH. HaKJIOHHble JI14HM~ TecTa .I\8.JJT 

cyMMapHJ'I) HeCTaClJ.fJlbHOCT:b pacTpa (BepXHHH 11 HID!CH?.ff CTPOKH), KO­

TOPBH CKJia"/1,blBaeTCH H3 H8CTa6HJU>HOCTeA no ropH30HTaJIH • no Bep­

THKanH. II 
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L1cnoJil>3Yfl 
z. e e 

E.,c. = te + t,~ 

r;n:elc - cyMMapHaf! H8CTa6!1Jll>HOCTl>, 
Gz. - HecTa61'1.lil>HOCTl> no rop11soHTaJI11, 
l~ - H8CTa611Jil>HOCTl> no BepTl1KaJI11, 

JierKo ocymecTBl1Tl> KaJI116poBKY BepT11KaJil>Horo pasMepa pacTpa. 

8aKJIJ0'!6Hl18 

Pe3JJI:S'.1.'0Thl 1rnoopaTopHb!X c.n;aToq1111x 1~cnb!TaH11i1 n0Kasam1, 'ITO 
npa pa6oTe Ha TecT-06'.DeKTe TOqHocn on.pe;n:eJieHl1fl Koop;n:11HaTb! np11 
O)'.\HOKpaTHOM Ctfl1Tl:IBaHl1H l1 npu KaJI116pOBKe no TOMY lKe l1JIH no co­
ce.n;HeMy Ka;n:py COCTaBJifl8T "' 2,2 • I0-4 OT 'AJ!l1Hbl CTpOKH HJIH 
0,22 MM 'AJ!fi T8CT-06~eKTa c )'.\Jll1HOi1 B I u. ~OCTHrHyTaf! TOtfHOCTl> 
B "' 7 ,5 pas JIJ!Jllie nacrropTHoro paaperneHHfl Bl1,1J;HKOHa JIL1-4I5 rrplll 
HenpephlBHO~ 3aCB8TK8 (600 Jll1Hllli1)~ 

4-x - 6-11 - KpaTHOe Ctfl1T&BaH11e coce;n:HHX TO'!eK o;n:Horo H Toro 
JKe cJie;n:a noaBOJIHT ;n:oBecT11 STY BeJIH'IHHy :z\.0 ( I + I~S).ro-4 WIH 
O,I + o,rs UM :zvm UeTpOBoro T8C'l-o6~eKTi· 

r 

.,. 

'* 

Ta6Jil1Ua I 

CpaBHeH11e TO'!HOCTH l13MepeHHi1 np11 ;n:Byx 
Bap11aHTax CTapTa 

I. CTapT 113 BH;z\eoKaHaJia 
CTOll HS Bl1]\eoKaHaJia 

2. 

Ilp11-l:.= 285 MKCeK (I-II 111.m.)6 =(0,88 ± 0,14) MKCeK. 
Ilpl1 t = 142 MKCeK (I-6 l1Mrr.)6 =(0,205 ± 0,08) MKCeK. 

CTapT OT Cl1HXporeHepaTopa 
CTOil H3 Bl1;!\80KaHaJia 

IlpHt= 359 YKCeK (Cl/I-II l1Mn.)6 = (0,28 ± O,II) 

Ilp11t= 214 )r{KCeK (CJ/1-6 l1Mn.)6 = (O,I3 ± 0,05) 

MKC8K 

MKCeK 

Ilp1,'l.MetiaH11e: ;n:JIH pacqeTa KalK;n:oro 6 npoBO]J;ldJIOCl>N =100 
l'l3MepeHl1H. 
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Tae5Jizga 2 

3aBJ/lCJ/lMOCT:& 6 OT qHCJia OTCqeTOB (1 H3M.B 2 ceK) 

ti TceK 6MKC6K ± 6/tn~ 6 2MKCeK2 ± 

ISO 300 0,38 D,I3 12.ro-4 0,145 O,OI'l 
?S ISO 0,31 O,IO rn.ro-4 0,096 D,OII 
:If/ 30 G,26 0,08 8,4.ro-4 0,068 0,008 
?u ,: I u,I3 0,06 s,s.rn-4 0,0325 0,004 
IQ .~;) 0,14 0,05 4,s.ro-4 0,0196 C,C025 

l ,,,12 ~1,C.:+ , q 10-4 O,OI44 O,UC17 ' -. 
r.p11Meqamrn: I. C•rspT H CTon H3 BH,n;eoKaHaJia . 

2. 3-fl CT po Ka . 
3. BpeMeHHOLi lllHTepBaJI t "" paBeH 310 MKCeK . 
4. ,.; ~ qJllCJIO OTCqeTOB -
5. T - BpeMfl H3MepeH!IB. 

14 

JIBHJ4H 

5-6 
4-7 
3-8 
2-9 
2-IO 
I-II 

' I 

" , 

! 

Tae5mma 3a 

3aBHCHMOCT:& 6 OT HHTepllaJia 

A.CTapT H CTOil HS Bl4,il;eOKaRa.Jia 

N = IOO (;zvm 1taJ1t11:oro 6 ) 

t(:uxceK) 6111tcex ± 

30 O~II 0,04 
92 O,I4 0,05 

I54 0,24 0,09 
217 0,32 O,I2 
248 0,35 O,I3 
310 0,38 O,I4 

rs 



Ta6mu:ia 36 

E. CTapT OT Clll, CTOll H3 BH;n;eoKaHaJia 

N =IDO (;n;nir Kal!t;n;oro 6 ) 

·b1KceK ± 
HeJIHHeRROCTl> 

6llKCeK paaBepTKH 
llKCeK 

Clll-I 62 0,28 O,II 
I-2•3I 

Cll!-2 93 0!24 0,09 
2-3=3! 

Clll-3 !24 0,22 0,08 
3-4=3! 

Clll-4 !55 0,2 0,08 
4-5 ... 30 

Cll!-5 I85 O,IB 0,07 
5-6=3! 

CNI-6 216 O,IB 0,07 
6-7=3! 

CJ/1-7 247 O,I9 0,07 
7-8=32 

CM-8 279 0,23 0,09 
8-9=3! 

Cl/l-9 3IO 0,26 O,IO 
9-ID=3I 

Cli\-10 34! 0,27 O,IO 
IO-II=3I 

CNI-II 372 0,3 O,II 

!6 

lfallepeHl!e 6 npH KOpOTKOJll BpeMeHHOM MIHTepBaJie 
] HaqaJie CTPOKH, cepe;n;HHe H KOH~e CTpOKH 

( t =3! l.IKC8K) 

23 cTpmca 

,../ = IOO (.lJ;JifI Kallt;n;O ro 6 ) 

JHIHHH 

6 

± 

I-2 
O,II 

0,04 

6-7 

0,09 

0,03 

IO-II 

O,I4 

0,05 

!7 



.,,_ < 

.. ~ ~'.:~: ! i:". I. 

~l3Mepem1e 6 B Te'i31'.~e :y 

BpeMeHHOll HHTep:Ba.1 t =31 ~·1:c· ei: '.:~Tr r\c' :' ~ '((' . 

Btl,:;eoKaHaJla, S-9 JIHHlm, 3-R CTpc1::ajSCi~ ~· •• ~.;-_ •. :; 
ti =IOO (;zvm 1w.JK;n,oro o ) 

BpeMH II 12 13 14 15 I6 
11ac. 

I7 
1rnc. qac. qac. qac. qac. qac. 

~ MKC~K 0,121 0,13 0,133 0,137 D,129 0,13 O,II5 

IS 

f,;.C';,_·. 

I8 
4ac. 

G,12 

;rl~~ 

nrr 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
II 
I2 
13 

Tae5Jn1ga 56 

liporoH: 2 qaca - nporpeB, saTeM 12 1iac. MCmrTaHHll. 
;:\JIH 1rnlll:;n;oro 6 npoBo;n;HJioc:& IOO 0Tc11eTOB. 

.----·-------~-----.------

TeKyruee : 0 A!KCeK <!J MKCeK 6 MKCeK 
BpeMH : npH t =44MKCeK np:H{ =196MKCeK npid. =3481.rnceit 

20 trac 
21 qac 
22 qac 
23 qac 

0 trac 
I qac 
2 qac 
3 qac 
4 trac 
5 qac 
6 qac 
7 qac 
8 ttac 

0,25 
0 ,2;~ 
0,16 
C•,26 
0,23 
U,26 
0,24 
O,IS 
0,21 
C.1 ,26 
0,26 
0,25 
C,27 

0,16 0,27 
O,II 0,29 
0,17 C,22 
0,15 .. ,I~ 
o,I3 _ ,c+ 
c,111 

O,I9 
O,I4 
0,16 
0,12 
9,I4 
O,IS 
O,I7 

',;I 
l: ,:.: ) 
c,22 
Ut2S 
iJ ,29 
0,3 
0,28 
0,3 

6cp = 0,240±0,048 

Sc ~ 0,07 + O,IO 

:J,ISO±Q,030 

D,05 -t 0,07 

0,266.±0,053 

0,07 t O,II 



Ta6mm;a 6 

ITonpamrn Ha KOHe•rny10 rn11pvmy rnara KO,Z1;11poBaH11H 

6~ L(~)~1/a %0 
60 () 

6ft_ MK:::e:< MKC8K 

0,0 o,ooo 
o,s • ro-4 0,2 0,423 2,II 0,025 0,054 

0,4 0,677 I,69 0,050 0,085 I,6 • ro-4 

0,6 0,829 I,38 0,075 O,I04 -4 2,4 • IO 
0,8 0,987 I,23 o,roo O,I25 3,2 • ro-4 

r,o I,157 I,I6 O,I25 O,I45 4 • 10-4 

ITpViMe'!aH:rllf!: I 6- ::rn:cnepHMeHTaJII>HaH BeJIMql1Ha ,Z1;11cnepc1n1 
60- ll!CTll!HHaf! B8JIJ/l'll1Ha ,Zl;!t!Cilepc1111 

2 • t =320 MKCeK. 

3 .< ;>-ycpe;zr,HeHllle TIO raary KO;zr,lllpOBaHlllf!. 
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