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A H H o T a u n H 

npe.nnara_eTCH. MeTO.ll R3M9p9HliH Bp9M9HR Bh!CB9'1HBaHHH opraHH'I9CKRX :CUHHTR1ImiTOpOB, 

cpaBHRMoro c nnnTenbHOC'.J'biO ¢poHTa ncrronbsyeivwro ¢oToyMHO)KHTemi. Bo~6y)t<.lleHne nc-. . . . .. . . . 60 
cne.uyeMhiX oopasuoB ocyuiec:BnHeTc:~ ' r.,;.. K:SaHTaMH. pannoaKTRBHOI'O rrperrapaTa Co c 

. HHT9HCHBHOCTb!O 3 MH1I1IRK!OpRO, :npoBe,!l.9Hh!, R3M9P9,HIIH. BpeMeHH ~hiCB9'1HBal!HH CTH1Ib09Ha, 

Tonalla, pacTBopa p-Tep¢eHnna B ¢eHnnunKnoreKcaHe n .ueyx CURHTnnnnpyiOruux rrnacTMacc. 

n onyqeHllh!9 3Ha'I9HHH IIOCTOHHHhiX BpeMel!R BhiCB9'1HB8HHH M9HH!OTCH OT 5,6 .llO 11,8 Hal!o-

ceKYll.ll. 

BpeMH BhiCB9'1HBal!HH HB1IH9TCH o'.ul!oti: ·H3 ornaBHhiX xapaKTepHCTIIK·, 'orrpe.uenHIOIUHX 

K8'19CTBO CURHTR1I1IHpyiOuiHX: B9IU9CTB, YfHT9HCHBHOCTb CBetiel!UH· opra·HH'I9CKHX. BeruecTii IIpH 
\ 

IIpOX0)K.ll9HHH HOHH3RpyiOIUeti: 'iaCTHUhi- H3MSHH9TC~ . SKCIIOHe·HUHai:IbHO ·co BpeMeHeM; IIOCTOHH

IIYIO epeMeHH aToll: axcrroHel!Thi ycnoeuo ·H83hiBaiOT epeMeHeM BhrceeqneaH:nH. B o6nacTn ¢u-
_, 

3 HKH S1I9M9HTapllhiX 'laCTHU BhiCOKHX Sl!epr~ti:, I'.ll9 TpeoyiOTCH XOpOWRe pa3pewel!HSI IIO Bpe-

M. 9HH, MaTepuanhi, RCIIOnb3Y9Mhi9 B KaqecTBe CUHHTH1I1ISlTOpOB,: .ll01I)KHhi oona.uaTb M81IhiMH 

BpeMel!aMH. BhiCaeqnBaHHSl, _npHM9H9HR9 B9ul9CTB. C M81IhiMH ~ Bp9M9H8MH .BhiCB9.'1HBal!USl Be,!leT 
. · .. - . .. · .· . . ... · . ·. · . Ill ·. · 

K II01Iy'lel!HIO HMIIY1IbCa C H9001I?WHM pas6pOC()M cPPOHTa lla, ~hiXO,!le tPOTOYMHO)KIJT91ISl 1 .. a 

.0 • • 121 
B cnyqae HCII01Ib30BaHHSl CXSMhi COBIIa,!l9HHil: .uaeT XOpowee paspewaiOruee. Bp9MSI CXSMhi . , no-

9TOMY B IIOC1I9.llllll9 I'O.llbl II01IY'IH1I,ll lllHpOKOe pacrrpOCTpal!9HR9 OpraHR'ISCKilS • CIUiHTU1I1ISlTOphi1 
' • 0 

KaK )KH,!lKHe, TaK ll TB9p.Uhie, o6na.naiOIUil9 Bp9M9H9M BhiCB9'1llB8HUH nopSI,!lKa H9CK01IbKllX uauo

ceKyH.z::i, YJsMepel!Re CT01Ib KOpOTKRX Bp9M9H TpeoyeT, 0'19BR.llll0 1 rrpRM9H9HIISJ CII9URa1IbHOti: MeTO.llH-

·: ' 

0 

u 13-131 
KH, B CBSI3H C 9TRM. paspaOOT8H pS!.ll M9TO.llOB: OCUH1I1IOI'paclJnqecKHII M9TO.ll 1 B KOTOpOM clJo-

TorpaclJIIpyeTCSJ IIMIIY1IbC BhlXO.llHOI'O TOKa cPOTOYMH0)KRT91ISl 1 .M9TO.ll H3M9H~HIIH IIOCTOSIHHOfi 
.. · . . / 14-1 6 I . . u I 1 7 18 I 

Bp9M9HII USIIU H8I'py3KR cPOTOYMHO)KRT91IH . · 1 M9TO.ll aanep)K8HHhiX COBII8.ll91!Illl ·' 1 . 1191 u . • . . . . • 

S HepreTH'I9CKilfi MSTO.ll to OCHOB~Hllhiii Ha .R3MepeHI:!H MOIUHOCTH pacceneaeMOti: BhiXO.llllhiM 
,.1.., . . . . •. . • • • . u 120-231 

TOKOM 't'OTOYMH0)KHT91ISI B· COIIpOTHB1I9HRH Harpy3Kll 1 M9TO.ll KOpOTK03aMKHyThiX nilHHII 
• 

0 
• /24-351 . . . . . 

R ME:lTO.ll clJa30BOI'O cP1IYOpOM9Tpa · , B KOTOpOM rrpOR3BO.llRTCSJ lf3Mepel!ne pa3HOCTR clJas 

MS)K.llY. MO.llY1IllpOBal!HhiMU CBSTOBhiMil B030Y)K.ll8«;'IUIIMR CIII'HanaMII H pesynbTHpyiOIUSti: cP1IIOO

pecueHUHeti:, 

Bee aTR MeTO.llhi lncKniO'IaSI ocuunnorpa¢nqecKIIti:l npennonaraiOT rro'ITH TO'Il!oe: eoc-

rrpOH3B9,!l9HH9 BhiXO.llllhiM TOKOM cPOTOYMHO)KUT91ISI H3M9H9HHS! BO Bp9M9HH OCB9IU9H-

HOCTH cPOTOK8TO,!la 

Te1IbHOCTb cPPOHTa 

CUHHTH1I1ISITOpOM, 'ITO HaO.niOnaeTCSl B TOM 

RMIIY1IbCa C BhiXOna tPOTOYMHO-)KUTenSJ 

cnyqae 1 K?rna 

npeueope)KnMo 

nnu-- · 

Mana 

ITO cpaBH9HH!O CO Bp9M9H9M Bh!CBS'IHBal!HSl, 3TO IIp9.llii01IO)K SHHS SlB1ISl9TCSl SIBHO HSCIIpa-
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. ;) 

Iie,Oni:!Bb!M .01ISI "6b!CTpblX
0 opraHII'leCKIIX Bell.lelCTB, BpeMeHa BblCBe'IHB8HIISI KOTOpblX OK83bi-

. -· ' 

BaiOTCSI cpaBHIIMb!MII C ; .01IIITenbHOCTbh:: cppOHTa, o6ycnoBneHHOI"O pa3MbiTIIeM BpeMeHII npooeTa 

sneKTpOHOB qepea cpoTOyMHO)KIITenb /2 ·.; 4 HC eKI •. UenbiO .OBHHOH CT8TbH SIB1ISieTCSI onnca-. . . . ~ 

HIIe paapa6oTaHHoro ~BTopot-1. MeTo.oa HaMepeHHSI speMeHH BbiCBe'IIIBBHIISI', cpaBHIIMoro c paa-

Mbi~HeM BpeMeHH nponeTa sneKTpoHOB qepea cpoToyMHo)KnTenh; 

;..·. 

¢opMa HMnynhca Toxa 

LJ:IIC110 sneKTpOHOB, ,OOCTIII"BIOlllHX: B e,OHHHIIY Bpe;MeHII 8H0,08 cPOTOYMHO:lKHTenSI B pe-

3Y1lbTaTe 9MIICCIIH O.OHOI"O nepBII'IHOI"O _sneKTpOHa {i)oTOKaTOAOM, CTBTIICTII'IeCKII pacnpe.oeneHO 

no BpeMeHII, nocK01lhKy B 1IHTepaType HMeiOTCSI·· yK838HHSI KaK Ha Xoporuee cor.naciie 9TOI"O 

. /36/ /37/. 
pacnpe.oeneHHSI C ;I"BYCCOBCKIIM- 38KOHOM , TaK H Ha OTCYTCTBIIe TaKOI"O COI"118CIISI 1 B 

.oanhHeiirueM _6y.oeM npe.ononaraTh, 'ITO B o6meM .Bn.oe -pacnpe.oeneHIIe Bbipa*aeTcSI Kpnaot!: 

· : I 0 (t J . Qqesn.oHo, ~To . 

·00 

j I o < t ) d i .= .,U e Ill 
0 

I",lle e - aapSI.o aneKTpoHa, ·JU - K09tlJtlJHIIIIeHT ycnneHirSI tlJOTOyMHO:lKHTenSI, II BpeMSI f. OT-

C'IIITb!BaeTCSI C MOMeHTa 9MHCCHH sneKTpOH8 C· cpOTOK8TO,Oa, npe.OIIOnaraSI,· 'ITO Bb!CBe'IHBa-
, ' . . 

HHe CIIIIHTH111ISITOpa H3MeHSieTCSI BO. Bp~MeHH ,no 9KCnOHeHIIH81lbHOMy·aaKOHy, 'IHC110 sneKTpo-
• '·, I 

HOB 1 nOKHAB~lllHX. tlJOTOK8TOa 3S BpeMSI dt 1 6y.oeT paBHO 

r.oe 

IIHii t 

N 
0 

.. 
t 

d n : ~ (:- T dt , /2/ 

o6mee 'IHcno · aneKTpc>HoB, no:Krr.oaromnx cpoToKaTo.o · no.o .o eitcTBIIeM cuHHTHnnst-
. i • I 

BpeMSI BbiCBe'IHBBHHSI H BpeMSI t . OTC'IHTbiBaeTCSI C MOMeHTa npOXO:lK,OeHHSI HQHH-

3Hpy!Omei1 'IBCTHIIbi 'lepea CIIIIHTHnnSITOp, YfMnynb6 TOKa, ITOSIBIIBllliiHCSI. Ha. BblXO.Qe tlJOTOyMHO

)KHTeng· n peaynhTaTe CIIHHTaimstu:Hi1
1

.MO*HO i.rai1TII Ha · ocHoBe IIHTerpana Hano)KeHnst: 

t . "' 
. I {i; ) ::: J· I . ( t - X) JL· (;- 1;" . d X 

0 'b .. 
0 

/31 

0 603H8'1IIM 

I: ti) = N I o.(i >. 

0Tcro.oa cne.oyeT. t . . :1C 

I ( t) = J I: ( t- X) t ( i dx. 141 
0 . ' 



M em..uy pacnpe.uenemrs:tMH T ~ l f) 

cpoT.OYMHO)KHTemi H HHTerpanbHbiti TOKi MOm.Ho ycTaHoBHTb /cM,npHnom.eHHe A/ cne.uyxoruHe 

COOTHOlll9HHSI! 

a/ KpHBbre I("!:) H 

~f =0. 

I~. ( t), Ha'IHHaiOTCSI B o.ziuoii TO 'IKe ua ocH a6cuHcc H . B aToti TO 'IKe 

) 

6/ KpKBbie nepeceKaiOTCSI B TOti TO'IKe, rne 1( t) npoxo.u:n qepea MaKCHMyM. 

06mHti BH.ll KpHBbiX UOKaaaH Ha pHc.i, Onorua.llH 9THX KpHBbiX paBHbi M9:>K.llY c'o6oil: no 

npocToMy cpH3H'IecKOMY coo6pam.emi:xo,. 'ITO o6ruHti sapSI.u; .uocTRraxoruHii aHo.ua· cpoToyMHO)Im- -

Tens:~, npR · BbmeTe · N · aneKTiiouoa·:Ra ·cpoToKaTo.ua; ·ue aaBHCHT oT nopSI.llKa BhrneTa aneKTpo

HOB, llnSI onpeJieneHIISI BpeM9HH BbiCB9':!HBaHHSI MOm.HO npHM.eHSITb ypaBH9HIIe. 11 /irpHnom.euRe 

A/ 

/5/ 

T 1/ 
ecmi HM9IOTCSI KpHBbi9 pHc,l. aKHM o6pa30M onpe.uenSIIOTCSI 9KCnepHM9HTanbHO KpHBbie, 

cooTBeTcTBYIOIURe myMoBOMY HMnynbcy T-~ ( t_) · II CUHil'I'HnnSIUHOHHOMY RMnynhcy I l t). K pR-

BaSI uopMHpyeTcSI TaK, '1To6br nnorua.uR non 9THMH KpRBbiMH 6bmH · paBHbi Mem.uy 

co6oti. Dpx aTOM o.uuy R3 KpHBbiX uy}Imo cMeciiiTb OTHOCHTenhiio .cipyroii TaK; · qTo5br KpHBaSI· · 

r: (t) "nepeceKana I ( t)- B MaKCRMyM. 

O.uuaKo .uns:~ Toil: o6nacTH, r.u e BbrnonuSieTcSI ycnoBHe BbiCBe-

'b- i 
-~ L[.en I<c)] 

d~ ' 
/6/ 

0 onyqa.eTCSI 1 T8KHM · o6paSOM 1 0'19Hb· npOCTOil: c .. 9KCIIepHM9HTanbHOil: TO'lKH 3p9HHSI M·eTO.ll, 

K~TOpbrit Tpe6yeT onpe~eneHHSI TOnbKO KpHBOll I a) /u TOnbKO B Toil o6nacTH, r.ue I(-1:) ~ 
~ r; ( t)l. Onpe.uenSie~ TO'I~H KpHBOti -ln I (J;) u' Hcnon~aySI n~~~o~~HeiiHbill 'y'laCTOK 

KpHBOfi, onpe.uenSieM no ypaBH9HHIO /6/ Bp9MSI BbiCB9'1HBaHHSI 0 

Becb npeUbi.llYIUHil auanHa OTHOCHTcn K auo.unoMy · TOKY. B · .ueil:cTBHTenbHOcTH' naMepSI

eTcSI na.uerme H8IlpSim.euHSI Ha uarpy30':!HOM· conpOTHBnellnH R- cpoToyMHO)KHTenst. nocKOnbKY 

n apannenbHO 9TOMY conpOTRBneHIIIO BC9I".ll8 lfM99TCSI napa3HTH8SI 9MKOCTb C 1 paayMHO no

CTaBHTb BOnflOC 1 B KaKOii Mepe llMnynhC nanpstm.eHHSI Ua H8I"py3K9 BOCnpOH3BO.llHT cpopMy 

8HO.llHOI"O TOKa. llonycTHM CH8'1ana, 'ITO 8HO.llllbiH TOK. M9HSI9TCSI no 9KCnOH9HUH8nhHOMY aa-

KOHY 

1/ . 
• HanpnMep, ocunnnorpacpnqecKHM MeTo.uoM. 
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B aTOM cnyqae HaiipSDKeHUe H8 COIIpOTJlBneHlili H8I'py3Kli UMeeT BliLl /38/ 

_ · R. I [. -~ _ €-A] 
.M.- i _ _5_fL € . 

0 . . . 
/8/ 

Ecnli HMeeTCH HepaBeHCTBO C. R. . ~ 0 , TO, rrocne HeKOTOpOI'O BpeMeHli BTOpOfi qneH B 

CK06KaX ·CT8HOBliTCH npeHe6pe:>KliMO ManbiM ITO Cp8BHeHUIO C rrepBbiM,. KpHBbie HaiipSDKeHliH 

U TOK8 IIOLl'IliHHIOTCH TOMY. :>Ke 38KOHy /7/, ,Mo:>KHO TO'IHO paCC'IUT8Tb. BpeMH 
_.1.. f,i ' qepea. 

KOTOpOe qneH t. CR. CT8HOBUTCH 6onee treM .B K pas MeHbWe rrepaopo ttneHa, l1a ycno-

BliH 

ti tt 
E-.~ :~ K6 ~.ca 

/9/ 

en en yeT 

. I ~ 2_,3 WgtO Jl ~ 
· 'tt-:?· _f_.J · D 1 

110/ 

l'Lle d.:·= c l .. B .CBH3li c sTUM Hano cnenaTb nBa 3aMe'IaHHH, .Bo-rrepBbrx, .Heo6xon~Mo 

BbiiiOnHeHUe ycnOBliH CR.. L. 0 , li :>KenaTenbHO, ttT06bi' CR. L<o B TOll CTerreHli, B KOTOpOH 

9TO He CHli:>KaeT, ttpe3MepHO ;BMIInUTYLlY HMIIynbC8 HBIIpH:>KeHUH, Bo-BTOpbiX, ypaBHeHn:e· /10/ . . . 

OCTaeTCH CIIpaBennHBbiM U IIpH ytteTe nnn:TenbHOCTH cjlpOHTa -q,oTOYMHO:>KHT'enH, TaK KaK Bpe-

MeHHOH paa6poc sneKTpOHOB p 8BHOCHneH ynnn:HeHHIO BbiXOAHOI'O liMIIynbC8, 

3KCIIepn:MeHT8nbH.b!H MeTOD 

LlnH orrpeneneHuH Kpnaoii .I(-/;J npHMeHeH Bapn:aHT MeTOLlB KOpOTK038MKHYTbiX nn: -

HHH, npHHUHII MeTOLl8. IIOK838H HB pl:Ic~2a, YfMIIynbC, OTpa:>KeHHbiH C l:I3MeHeHI:IeM aHaKa OT 

KOpOTK038MKHYTOI'O KOHU8 nHHHH 1 .Bbi'IHTaeTCH li3 rrepB_OH8'IanbHOI'O HMIIynbca CIIYCTH HHTep-

Ban BpeMeau, paBHb!H LlBOHHOMy 3HatteHHI0 BpeMeHI:I 3anep:>KKH nn:un:ii, 3aMeTHM, 'ITO 8Mnnu

TYLl8· oTpn:uaTenbHo;~ · peaynbTn:py!00e~o ~~~ynbca.Up·. paaiia. p~~HocTu aMrrnrrTynbr oTpa:>Keu-. 

lJOI'O·H.MIIynbC8 H MI'lJOBeiJHOMY. 3HatteHI:IIO rrepBOH8'!8nbHOI'O HMIIynhca, COOTBeTCTBYIOUleMy MO-

MeHTY t=T /n:aMep.eiJI:IH BpeMeHH. IIpOI:i3BOLlHTCH. IIO OTlJOWeHHIO K MOMeHTY IIpOXQ:>KLleiJI:IH 
~'. ' ' . •' ·' " ' - . . 

·rrepBOIJattanbHOI'O· HMIIynbCB qepe3 M8KCHMyM/, nocKOnb~Y:··aMnnn:Tyna OTp~:>KeHHOI'O HM-

nynbca He 38BHCHT OT BpeMeHH aanep:>KKI:I nHHHH /KOHettHO, B HeKOTOpb!X IIp~nenax/, .8MIInn:

Tyna OTpn:uaTenbHOI'O peaynbTn:pyiOruei'O HMnynbC8 0LlH03H8'IHO yKa3biBaeT Ha. MI'HOBeHHOe 

3H8'IeHn:e n:ccnenyeMOI'O CUHHTn:nnHUHOHHOI'O HMnynbca, COOTBeTCTBYIOU.Xee p83HbiM BpeMeHaM,. 
' . 

onpenenHeMbiM BpeMeHeM aanep:>KKn: nulin:il, npaKTn:'!ecKn: cHa'!ana orrpe:UenHeTcH Kpn:BaH 

aaan:cn:MOCTH aMrrnn:Tynbi oTprruaTenbHOI'O UMnynb~a oT aan.ep:>KKli n~Hn:u. Up =Up (T )
7 
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a nOTOM Bbi'IW~'aHHeM Op,llHHaT Up H3 MS.KeHMllilbHOrO 3Ha'!9HHSI-Up M /piic,26/ nony'!aeTeSI 

~,llaiOUlaSI. '!SeTb HMnynbea HanpSI:>K9HHSI e BbiXO,lla cpOTOYMHO:>K.HT9IISI, J:ibiW9H3IIO:>K9HHbrH nJ>HH

UHn' oeymeeT.BnSieTCSI e nOMOUl;biO _yeTpOliCTBa~ exeMa KOTOporo :H3o6pa:m:eHa Ha 'pHe.3. OTpHua

TenbHbiA HMnynbe e BbiXO,lla cPOTOYMHO:>KHTenSI no,llae~e£1 Ha ~XO.ll. e~~M~· tiJ~pM~poBa~xfsr\:~po;Ko-
3 aMKHyTbiMH IIHHHSIMH, flonO:>KHT9IlbHbiil: .HMnynbC /noeKOilbKYc B, ·aTOM eny'lae. nepBOHa'!anb

H'btfi ~Mnynbe. oTpHuaTenbHbr:ll:/ npoXO,llHT :'Jepes. IIHKOBp!li, .ll eTeKTop, Ha BbiXO.ll e KoToporo no-
). '- • ; ... ~ ' • - • • • 0 

. ny'!aeTc;SI HMIIYIIbe TOli : :m:e. aMIIIIHTY ,llbi,, HO paCTHHyTbili : BO: BpeM.9HH, . ~To: HMnY:IIbe nO.llaeTeSI 

'I epes KaTO.llHblfi nOBTOpHT.e.nb Ha H3M8pHT9IlbHy_IO CXeMy •. J.13M9pHT8IlbHaH. eXeMa eoeTOHT H3 

eTaH,llapTHOro yeHnHTensr-,ll HeKpliMHHaTopa. H nepee'!eTa: n C:-10000 •. 11 3MepeHH e aMnnHTy .ll 

Ia OTHOeHTenbHOM MaewTaoe/, .. eoo:raeTeTBYIOlllHX pasHbiM .lliiif;HaM. ci>()pMHpyromeli nHHHH, 

npOH3BO,llHTeH npH nO,ll.ll9p:>K.HBaH.HH. noeTOSIHHO:Il: CKOpOeTU C'l9Ta riyTeM. HSMeHeHHH nopora 

.ci HeKpHMHHaTopa. EenH eKopoeTb .nO.ll.llep:m:HBaeTesr noeTOHHHoli, To nopor .llHeKpHMHHaTopa 

n"ponopUHOHaneH BepOHTHeliu1eMy 3H8'leHHIO ·eTaTHeTH'leeKOrO paenpe,lleneHHH HMnyn.beOB no 

aMnnHTyuaM /eM.npHno:m:eHHe B/. no eTaTHeTHtieeKHM cooopa:m:emHIM noeTOHHHOe SHa'!eHHe 

eKopoeTH e'leTa ohmo ·BbiopaHo TaKHM o6pasoM, 'ITOobi -epe.llHee sHatieHHe 'IRena .HMnynbeoa 
4 • 

p aBHHnoeb 10 npH Bbi.ll ep :m: Ke, paBHOli. 1 0 eeK. 

flpHMeHeHHbifi cPOTOYMHO:>KHTenb ¢>3Y-33 nHTanesr HanpSI:>KeHH9M 3000 B e ,lleniiTeneM: 

"Rt = 440 KOM; R~ = 360 KOM; R., = 420 KOM; R. 5·•; = 220 KOM; R,f.= 44~ 

KOMi R,~ ·= 570 KOMi R.,~ = 1,3 MoM, R.,!r= 2,2 MoM. floene,llHHe Tpii .llHHO.ll£:1 pasasrsaHbi 
. .1, ··••. -

eMKOeT.SIMH C "' 0,05. MKcP,. 

noeKOilbKY BXO,llHOe eonpoT~BneHHe KOaKeHanhHoro 'KaoenSI PK-50, nepe,llatomero eRr

Han K ,lleTeKTOpy, paBHO .150 OM, a BXO.llHOe eonpOTHBneHHe. cPOPMHpyromero KaoenSI TaKme 

paBHO 150 oM, aHO.llHaSI HarpysKa ¢oTOYMHO:>KHTenSI paammacb 75 OM,· OueHHBaH napasuT-

. • HYIO eMKOeTb Ha BbiXO.lle ·<:PoToyMHO:>KHTenSI C. !:::: 20 n¢, nony'!aeM, nocTomiHyro apeMeHH: 

.. . ... .. . .. -f2 . . . ... 
C'R = 20.10; .· .• 75 = 1,5 HeeK, 

'ITO HBnHeTeSI HH:>KHHM TeopeTH'!eeKHM npe,ll_eno~ H3M8pS19MbiX BenH'IHH Bp9M9HH BbieBe'!HBa

HHSI, CxeMa onbrTa noKaSaHa Ha pHe;4; KaK BH.llHO, ,lleTeKTOpHbili KaeKa.ll eoopaH Ha· BaKyyM

H.oli. naMne. nnst STOlt uenH nenonbsyeTCSI. BbieOKO'laeTOTHbtii: TpHO.ll 6C4f1 • /eeTKa eBSISaHa e 

aHO,llOM/, .BHyTp8HH9e eonpOTHBII8HH9 SKDHBaneHTHOro ,llHO,lla paBHO: 

R~d =+ = !9~io-~ ~soo.M.. 
TaK KaK napaSHTH,aSI 9MKOeTb Ha BbiXO,lle .ll9T9KTOpHoro KaeKa.lla He npe~biWBeT. 5 nHKO

¢apa.ll, noeTOHHHaH ·apeMeHH exeMbi sapH.ll8 napaSHTHOJil 9MKO~TH M9HbW9 1 HaHoeeKyH,llbi, 
. . ·. .~ 

f1 apaSHTHaH 9MKOCTb ,ll9T9KTOpHOfi naM.nbi H9liTpanH3HpyeTCH n()epe,lleTBOM no,lleTpOe'!HOli. 

eMKOeTH, BKIIIO'l9HHOfi B aHO.ll nepaoti naMnbi, BHeWHHH BII.ll. ycTaHOBKH noK~SaH Ha pHe.5, 

·. 
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Bhrllleu3riolli.~HHhiM · Me'i'o.uoM 6hrmi rrpoae.u eHbi· uaMepeHIIH epeMe·HII BhrceequeaHIIH He

cKonhKHX opraHHqecKHX CUUHTUnnHTOpOB,' ·Vfccne.uyeMbie o6pa3Uhl ycTaHaBnHBanUCh Herrocpe.u~ 

CTBeHHO Ha. cpOTOKaToi:x ll Bo36y:>K.uanuc~·'·' · r- KB8HT_8Mll HCTQqHHKa q~6° C HHTeHCUBHOCThiD 

· 3 MrrnnnKropu,· Ha p!ic;6 ir 7 ·uao6palli.eHhi aKcrrepnMeHTanhHbre KpUBhre; cooTBeTCTBe~Ho,. n 

TrHHeiiHoM H norap:ricpJ\mqecKOM M8Cll1Ta6~x no ocir op.z:iHHaT, KaK BH.llHO, B no~apllcpMuqe-
\' < ' -

cKoM M8Cll1Ta6e :Kpii~hie cTaHOBHTCSI rrpstMhiMII,'· H o:KnoHeHIIH aKcrrepnMeHTanhHhiX ToqeK oT 

rrpHMhiX He rrpeBhrri.raroT 5%, T,e. He Bbrxo.u'siT aa rrpe.uenbi ToqHOCTII naMepeHnst. VIa HaKnoHa. 

IIpHMb!X '6binll onpe.uEmeHhl 3HaqeHUH BpeMeHII BhiCBeqiiB8HUH 1 · yKa38HHbie B HHlli.ecne.uyro-

Ill ell: 1•a6imue: 
;·.,, 

'N2N2 

L· 

~~. 

3. 

4. 

5. 

.T a 6.n u.u a 

CuuHTunnupyiOlllee eewecTBo 

CTltnh6eH · 

Jl UcpemrnaueTuneH /TonaH/ 

3% p-TepcpeHun + 0,2% POPOP B 
cpeHnnu:riKnoreKcaHe 

5% p- TepcpeHnn B rroniicTupone · 

1,5% ·;eTpaclJ~Imn6yTa.uneH B rronuBUHIIW:. 
Tonyone 

"' 

' no· 1IpOH3Be.u_eHHhiM OUeHKaM IIOnHaH · TQqHQCTh li3MepeHIIH OKOnO 10%, 

·3aKniOqeHHe 

0 HCeK 

9,4 

8,8 

',6,3 

5,6 

11, 8 

npe.unolli.eHHhiH MeTO.ll 1Ip1II"O,lleH ,llnH 'orrpe.ueneHIISI C Y.llOBneTBOpUTenbHOH To_qHOCThiO 

BpeMeHli BhiCBeqUBaHHSI B HBHOCeKyH,llHOH o6nacTH 1 r.ue Henh3H rrpeHe6peqh ,llnHTenhHOCThiO 

cppOHTa cpoTOYMHOlli.UTenSI. nosi'yqeHHbie 3HaqeHUSI npeMeHH BhiCBequnamiH TPY.llHO 'cpaBHIIBaTh 

c HMeiOIUliMUCSI n niiTepaType .uaHHhiMHi TaK KaK aToT. nap~MeTp aanHcuT ue TOnhKO oT po.ua 

B0;36Ylli..lleHIIH 1 TeMrrepaTyphi II pa3Mepa CUPrliTIInnHTOpa, HO TaK~e OT MeTO,lla H. ycnoBUH ero 

uaroToeneHnst u rrpo.uonlli.uTenbHOCTII o6nyqeHUH o6paaua. · .[lmr rrpHMepa :B Ta6iiiiue 2 rrpHne-
, • ' ' ', • c 

.u eHhi. HeKoTophre nuTepaTypHhre .uaHHhre .um; KpucTanna ciirnh6eHa, 

,!: 



N2.N~ 
llnTepaTypa 

nn 

1. 181 

2; 123/ 

3. /17 I 

'4. /261 

5. 126/ 

6. /201 

.7. /16/ 

8. /16/ 

9. ·/121 

1 o. /31 I 

1i. /31/ 

12. '/13/,. 

13. /l31 

14. /10/ 

15.· 171 

16. r: 71 

- 9- :;. 

Ta6nnua 2 

KpncTann 
_n._ 

-"-

-"-
-'!-

_,_ 

nopOillOK 

KpHcTann 0,25 
.D. IOJ.i:M 

-, "- 0,5 .nroii:M 

KpncTaim 

-"-

Bos6y)K.D.ElHHe 

r- KBaHTbi 

-"-
_,,_ ~ 

YnbTpa¢HoneToaoe 
nsny'l_eHHe 

'(- KBaHTbi 

Q.. - 'laCTlfUbi 

PeHTreHoBcr(oe' 
H3ny-qeHHe 

YnbTpa¢noneToaoe 

:-u-

PeHTreHoBcKoe 
nsny-qeltne 

r- KBaHTbi 

<f..- 'laCTHUbi 

n pnno)KeHHe A 

0 HCeK, 

6 

8,5 

5,7 

' 
3,1 

8 

13 

6,9 

7,2 

8,2 

3· 

1,7 

~ 3 

6,4 

4 

4,2 

4,7 

Unst HaXO)K.lJ.eHHSI CBSI3lf Me)K.ny KpHBbiMH !(t) lf r;(i;). B ypaBHeHHH /4/. npoH3Bo

.llHTCSI 3aMeHa nepeMeHHbiX: 

'= ~ -x 
Tor.na 
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Ll n<P. c}:lepeuunpoBaune ypanueunsr . IT! no BpeMeHH .uaeT ncKoMyiO · CBSI3b · -· . . 

·a r 
dt 

_.i 
E .'6 I t 

b. Io(!)t"j- "~~ /r:r~l6t d5 
0 

=+[I: ( i)- I(i)] 

Ecnn no.uenHTb iiI/ Ha I (t) , nonyqaeTcsr ypaB!JeHne:_ 

d <{ [ ~n I { t)] = + [ I!£iJ ~t] 
r (tJ ' 

H, HaKoHeu, B Toii o5nacTn, r.ue I l i J~ I d ( i) : 

d~ [in TL tU -~/~' ~ 
·;z 

OTKy.ua .cne.uyeT 

npnno:>Keune B 

liT I 

lffiJ 

1m'1 

/1 VI 

riycTb j(U)- .unc}:lc}:lepeuuaan:buoe .. pacnpe.ueneune. qacna HMnynbCOB /aa e.uaunuy BpeM:eunl 

B 38BIICHMOCTII OT SMIIniiTYLlhi HanpSI:>KeHHSI. EcnH. H3MeHJ[Tb 3Ha'ieHne niOooro napaMeTpa, 

BnHSIIOLUero' H8 8MIInHTyLlhl H~nynbCOB /TaK, 'iT06bJ 1 H8IIpHM~p, BCe IIMIIynbChl yBenH'iHBanHCb 

· ·B K paa/, TO nonyqaeTcsr HOBoe pacnpe.u~neune J' ( U.) • 

Ho, nocKonbKY nnoma.ua, orpaHH'ieHHhie KpiiB!;,IMH f t U) . · H .. }( ( U) .uon:>KHhi obiTb 

paBHhi Me.m..uy COOOH IH paBHbi OOLUeMy 'iHCny IlM_iiy'nbCOBI, IIMeeTCSI COOTHOLUeHIIe 

f ~ ( ~ u ) = ~ f ( u L 1'1 I 

Ec~m ycTaHOBHTb .unsr pacnpe.uen~HIISI fCU)nopor .uncKpHMIIHaunn, paBHhiii Uo , To 

CKOpOCTb cqeTa oy.ueT paBHa: 

. -
F .= J j ( u) cl U IVl I 

Uo 
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Ecim JKe ycTaHOBHTb .unsr HOBciro pacnpe.u eneHHSI j' ( U) nopor .llHCKpHMHH.aUHH 

, - Uo' =·ku~ 7 

To nerKo .llOKaaaTb, qTo ·cKopocTb cqeTa He H3MSHHTc;sr. B .caMOM .uene, cKopocTb cqeTa 

pasHa ao BTopoM· cnyqae: 

00 . 

p• ~ J f' ( u fcl u . 
· J<Uo · · 

/Y11 I 

U = KX 

. 00 . 00 

_ ··• t , . P '-: K J f',(Ji. xJdx ::.J fCxJdx = F, 
· 6 · · .Uo · .Uo .· . qTo H Tpe OBl;lnOCb .ll0K838Tb. . . • . . <. . · ., · 
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