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Yiay'IaeTcsi cnoco6 npnMeHeHHSI cynepopTHKoHa .unsr pa6oTbi npn o'IeHb 

HR3KRX ypoBHSIX ocaemeHnst nao6pa)KeHnst • 

. PeaynbTaT onbiTHbiX .uaHHbiX noKa3biBaeT 1 'ITO cynepopTRKOH npn HopManbHofi 

pa6oTe MO)KeT pa6oTaTb- c ypoaHeM ocaemeHRSI B ·16 paa MeHbllle ypoBHst, npn Ko

TopoM pa6oTaeT caMast 'IyBCTBnTenbHast ¢oTonneHKa. 

0oKa3aHo- KaKRe KOHCTpyKTHBHbie H3MeHeHHSl- 6bl11H ocymeCTB1leHbi Ha cynepop

THKOHe paaHbiMH nccne.UoaaTensrMn .unsr Toro, 'IT06bi CHH3HTb eme 6onbllle nopor 

oc:eemeHnst. Ope.unaraeTcst .unsr o6bi'IHoro cynepopTnKoHa pa6o'Infi pe)KHM c 6biCTpoA 

paaaepTKOfi .unsr yaenn'IeHRSI 'IYBCTBHTenbHOCTn. B KOHue noKa3biBaeTcH KaK npir 
! ~ . ' 

nOMOIUH o6bi'IHOI'O cynepopTH.KOHa H .llBYX KaCKa.llOB aneKTpOHHo-onTH'IeCKOI'O ycn-

neHRSI nao6pa)KeHHSI MO)KHO perncTpnpoaaTb nao6pa)KeHRH c KHHecKona, Bbi3biBae-
. - 2 

M ble noTOKOM caeTa 50 ¢oToH/MM • 

~ .. 



I. 

B cpHaHKe acTpeqaeTcSI aaaaqa coaaaHHSI npH6opa, cnoco6aoro perHcTpHpoaaTb 

Ha cpOTOnneHKe TOHKHe TpeKH CBeTa Manott npoaon:lKHTenbHOCTH: .·10-8-10-7 CeK •. .lJnSI 

STOI'O seo6xoaHMO YCHnli:BaTb. CBeTOBoe H306pa:lKeHHe · ao 'YPOBHSI; aoCTSTO'IHOI'O 

anSI cpoTorpacpHpO BaHH Sl. CaM aSI 'IYBCTBHTenbHaSI . cpoTonneHKa I cy,u.teCTByromaSI B cHa

CTosu;uee BpeM Sl /1000 eaHHHU. rOCT /, . Tpe6yeT an Sl OCB9lll9HSbiX .. TO'I9K npH6nH3H

TenbHO 0,001 ·nroKc-ceK anSI nony'IeHHSI K09cpcpHUH9HTa nponyCK8SHSI paBHOI'O 0 163 . 

aa seraTHBe. YJaaecTHo, 'ITO noHH:lKeHHe· aToro nopora anSI cpoTorpacpHp~BaHHSI sa 

nneaKe ocymecTBHMo ceroaaH, ecnH HcnonbayeTcSI >npeaycHneaHe cBeToooro Hao6pa:lKe

HHH npH IIOMOlllH TeneBH3HOHHOft yCT8HOBKH 1 coaep:lKamett cynepopTHKOH. B STOM 

cnyqae sa nnesKe CHHMaeTCSI SKpaH OKO~_,JiaTenbHOI'O KHH9CKOIIa TeneBH3HOHSOft .ycTa

HOBKHo 

KaKoB :lKe HH:lKsHtt nopor ocaemeaHSI cynepopTBKoaa? 

B cnyqae cynepopTHKOSa nYI-17 c o6bi'ISbiM pacTpOM H3 625··nHSH1!: H 25, Kaa-

poe/ceK aKcnepHMeaTanbso 6brno nonyqeso sa aKpase ·KHaecKona Hao6pa:lKesHe, 

IIOCbinaiOlllee. Sa cpOTOK8TOa B ·.16 paa M9HbW9 CB9T8 1 aeo6xoaBMOI'O anSI ero cPOTO .. 

·rpacpHpOBaSHSI Ha cpoTonnesKe 'IYBCTBHTenbHOCTbiO 1000 eaHSHU rOCT • 

.lJnSI nonyqeHHSI paa6optiHBOI'O H306pa:lKeHHSI pHCYHK8 seo6xoaHMO 6binO OCBe

lll9SHe cpOTOKaToaa npHMepHO paBHOe 0,0015 niOKC. 

8TH SKcnepHM9HTanbHbi9 aaHSbie ae1!:CTBHTenbHbi anSI BpeMeS Bbiaep:lKKH 6onb

we 40 MHnnHCeKyHa. 0HH aenpHM9HHMbi npSIMO K K·JpOTKHM OCB9lll9HHSIM 1 KOTOpbie 
... --" 

M hi xoTHM perHcTpHpoaaTb~ Ho nepea cynepopTHKOSOM MO:lKHO nocTaBHTb oaus 

HnH S9CKOnbKO aneKTpOSSO"':',OilTH'IeCKHX npeo6pa30BaTene1!: CBeT8 1 CIIOC06HbiX HSTerpH• 

poBaTb Ha CBOHX niOMHHecueHTHbiX SKpasax B TetieHHe 3Q-50 MCeK KOpOTKHe CBeTO

Bbie SIBneSHSio 8TH BpeMeHa oaHHaKOBbi IIO IIOpSiaKy C BpeMeseM pen~oecpHOI'O IIOTes

UHana sa MHWeHH cynepopTHKOSa. 

PaccMoTpHM HHTepecyromHe sac rnaBsbie cpH3H'IeCKHe npoueccbi cynepopTHKosa. 

B npoMe>KyTKe apeMesH Me:lKay ·aeyMH KaapaMH. TOK cpoToaneKTpOHOB cnoco6-

CTByeT aapHbKe. oaaoro aneMeaTa MHweaH nono:lKBTenbHbiM aapSiaoM H o6paayeT 

noTesuH~n V::. ~ , rae C - eMKOCTb oaaoro aneMeHTa MHwesH. B cneayro-

CTHpaeT aneMeST H 

1 rae a - CTOpOSa 
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.. 
aneMeHTa npennono:lKeaaoii KBa.upaTaoft cpopMhi~ V'" CKOpOCTb pa3BepTKH ny~Ka, 

Llt . . . . . . 
- Bp9MSI UpOX?:lK.ll9HHSl O.llHOro· aneMeHTa •. 

. ~ 
4T06bi aaaynn-TaKHM o6paaoM, noTeaunan aneMe.HTa noHH:lKaeTcst aa C 

· poaaTb aapstn_ aneM~HTa MHll!eHH, Hy:lKao, ~To6hi q 6bmo paaao Cfo • B .ueiicTBHTenbHOCTH 

:lKe ~acTo OhiBaeT CZ, ~ CJ_o npn cna6oM ocaemeHHH, H aneMeHT HMeeT ocTaTo~Hhift 

38Ilst.ll 1 KOTOpbift paapst:lKaeTCSl ny~KOM B cne.uyromeM Ka.upe HnH :lKe B .uanbH9ftll!HX . . . 
Kanpax. Cn.e.uoaaTenbao, cymecTayeT. onoanaHHe, npo.uon:lKeHne cHrHana,. npe.ucTaB~ 

nst!<)mee caeTnyro TOttKy. OnpeneneHHOMY O'FHOll!9HH10. (jj~o COOTBeTCTByeT onpe

.ueneHHOe onoa.ua.Hne paapstna MHll!eHH npH CTHpaHHH. 

3apst.ll tj 1 llOTepstHHbift ny~KOM Ha an eM 9HT91 38BHCHT OT v {~ .H tit) 
niili.~eM OH pacTeT c yaenn~eaneM nro6oft H3 aTHX Tpex aenH~HH, cTpeMstCh K aepxHe-

pacTeT H TOK CHr-MY npe.ueny CJo • OnaoapeMeHHO c. yaenH~eHHeM V H /.~ 
~ana l~ • Boo6l.I;le cooTHOllleHHe· /S , o6oana~eHHoe /'1 I KoacpcpnuneHT Mo.uynst

UHH ny~Kal, stBnsteTcst cpyaKuneH: V G • CooTaeTcTayromast aaaHcHMOcTb ./1 =/ (V) 
B HH:lKHeft ~aCTH HM99T CTeneHHYIO cpopMy lf?HC • . ll. rnaBHhiM o6pa3oM, 'onaronapg 

pacnpe.ueneHHIO CKOpOcTeii .. aneKTpOHOB ·ny'iXa TepM~~ecK_oii aMHCCHH. no!JH:lK9HHe no

para OCBemeHHSl cynepopTHKOHa orpaHH~9HO BHy'rp9HHHM lliYMOM. 8TOT BHyTp9HHHii 

lliYM o6ycnoaneH, rnaBHbiM .upo60BbiM acpcpeKTOM aneKTpOHOB ny~Ka. 

Co OTHoll!eane' cHrHalJ-lliYM c ne.uyromee: 

s . 
N = ~ . l{'r.-:-: · V2eBt8:= vt$/1~,. 

rna e - aapst.ll aneKTpoaa, ~ ll!HpHHa nonocbi nponycKaHH st an.ueo-ycnnHTenst. 

no KpHBOft lpHC. 1 I MO:lKHO onyCK8TbCSl TOnbKO. .llO TOft· TO~KH 1 . .llnSl KOTOpoft . s 
npoHaae.r:eane t~ /1 ae yMeHblliHT cooTHOll!eHHe N HH:lKe npe.uena, cooT-

aeTcT·ayrortfero nepena~e c .uonyc'THM hiM aHayanbH hiM lllyMoM. 

KaKHM o~paaoM MO.:lKIIO CHH3HTb H~:lKH~ft nt?por ocaemeHHst? 

A.A. PoTOBhiM 6hm nocTpoe11 cynepopTHKOH c 6onbll!HM paccTOstHHe~ Me:lK.uy 

MHlll911blO H ceTKOft 121 • ·TaKHM 06pa30M yMeHbll!89TCSl eMKOCTb C H an st Taro 

:lKe ocaem eaHst H Toro :lKe aap~na 

To rna 11a KpHBoft pRe. ·1 f1 = f . 8 

CJo nony~aeTqst 6onblliHii noTeauHan V 
6y.ueT OOnbll!HM. 8TOT 11 M O:lKHO nony~HTb. 
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C pa3HbiMH napHbiMH · 3HB'I9HHHMH l~- i8 , peryn~pyH· TOK 

.llnH cpaaaeHHH aToro aoaoro cynepopTHKOHa c oobi'IHbiM cynepopTHKOHOM 

nocTapaeMcH 

cTHpanueM npu TOM *e ocaemeHHH, .llnH aToro HY*HO liMe;b O.llHHaKoaoe OTHome-

aue ~ • npu O,llHHaKOBOM OCB9IU9HHH; T.e~ npH' TOM ){{9 CJ,c 
~D . 

obiTb o.nimaKOBbiM .nnH ot5oux cynepopTHKoH'oa~ ·Cne.z:t.oiia:renbHO 

nonmeH 

oy,lleT TO 

.*e, ecnu H a 
ro. cynepopTHKOHa /1 

cooTaeTCTBeHHO paBHbi• Cn enoaaTenba·o, TaK KBK y ·HOB~ 

OO!lbllle, TO 'ITOO_bl nony'IHTb TaKoe )Ke onosnaHue pa3pH.n-

KH MHIU9HH, oy,lleT Hy)KeH M9Hblll99 t8 
. yMeHbiUaeTc~ .llnH ooeHX ·'TpyooK, :o l.i.' 

CH, · MHHHManbHaH aenH'IHHa OTHOlll9HHB B nep-

's v . /'1 u 
N t5y.neT obiCTpo t;lOCTHrHyTa, 

• Tenepb, ecnu ocaem.eHHe nocTeneHHO 
s N . 6y.nyT yMeHbiUaTb~ 

ay10 oqepe.nb, nnH oobi'IHott TpyoKH, a noToM .nnH TpyoKH PoToaa, TaK KaK a no
./ 

cnenHeM cnyqae t5onbwe. 

TaKHM nyTeM y.nanoCb CHH3HTb HH)KHifti nopor B 20 - 100 pa3 no OTHOIU9HHIO 

K nopory oohl'IHoro cynepopTHKOHa • 

.lJpyrot\ M9TO.ll CHH)K9HHH nopora 'IYBCTBHTenbHOCTll cynepopTHKOHOB .- STO 

npenaapHTenbHoe ycHneHHe cHrHana no MecTa noHaneHHH rnaaHoro myMa, T,e,. ·nepen 

' KOMMyTHpOBBHH9M HB Mlflll9HH, 

r.MopTOH If .lJ•PY.llH /3/ H3Y'IBnH B03MO)KHOCTb BB9.ll9HHH B oonaCTb Tpyt5K:lf 

M 9)K.llY cpOTOK8TO.llOM H. MHIU9Hbio O.llHOI"O HnR H9CltOnbKHX 9lt9KTpOHiio-onTH'J9CKHX 
' ., . • ~ . ·,. ,' . ,i 

K8CKa,llOB .llnH yCHneHHH HpKOCTH H 38pH,llOB OCTBBn9HUbiX H8 aneM9UT8X · MHW9HH 1 

HCnonb3YH 00biT1 npHOopeTeH~bltl KOHCTpyKTOpE:IMH TpyoOK aneKTpOHHO-OnTH'I9CKOI"O ,, 

ycuneHHH, .B.P • .lJeKep H P.WHeet5eprep /~/ B3HnH a ~~qecTae1 MHmeaH nonyripoa~n:_ 
• t''"' . .l 

UHKOBYIO nnaCTHHKYt B KOTOpot\ npe,llBapHTenbHO, C nOMOlllbiO acpcp9KT8 · HHi:iyuHpO;i38H.:, . 

aoa npononuMocTH, cosnaiDT aneKTpOHHoe ycHneHue npu t5oMt5ap.nHponKe ¢o-ro~ · 
. a_neKTpOHOB, 

HI *9 Mbi npennaraeM CHH3HTb nopor qyncTBHTenbHOCTH ,npH. yaenH~e~uH, 

cKopocTH pasaepTKH o6bi'IHbiX cynepopTHKOHOB, Ha nepabitl asrnH.ll Ka)KeTcst, 

'ITO npH aToM nnst 

~=~~rr 
TOI"O )Ke OCB9IU9HHH npOHCXO,llHT nponop1tHOHanbH09. yaenHlJ9HH9 

t T,e_, COOTB9TCTB9HHO yaenH'I9HHe 'IYBCTBH'renbHO_CTH, 

PaccMoTpHM nonpot5Ho 
;·•, 

STO peweHH9, 
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.;, E~nH.;·.Mbl 'xoTHM''~aGOTSTb c ·ooriee' HH3KHM:ypoBHeM' ocsemeHHH, oy.o.eT 

. 1\i~H~ilie ;i,''t~;/jA , ri:J.e;j .:. KO~tP<PHuHeHT, ·xapaKTepH3yio'mHft nepayro 

'sn'eB:Tpciaao;,;.onTHi:re6Jiyro':'.qacTb cynepopTHKOHa H A - OCB9lll9HH9 tPOTOK8TO.ll8 

·'B LiaHii'ot ·:;ro.Jke ~) CneiloaaTeni.nol H V · ·. oy.o.eT. MeHbwe: . . . 

Ll1-oobx 'co3'.iiaT&i;C,npeii.enellaoeuono3.o.anHe· ·pa3ps.o.KH,. oTHoweHHe o = !1:.. 
.··aoln~ao';:H~'eTI/onpe.ciellealioe 1 3Ha•ieHHe~ Kos<P<PHuHeHT. , xapaKTElpH3Y~T ~~03,lla-
aile a''np'H1a~~aeT;'MaK.'cii~ .. fanb9oe';3Ha'leliHe J , Kor.o.a 'ono3.o.aHHe paaao Hynro •. 

'.Tor.o.a 

; ; d .. 1'::'?·2'.(1-A. 
~~ •.:;OJ. .u ··. :':.j .: .. ,.·<u· 

· Ls 7 a. 'J. Y' .= a ··A · V" ) 

'T~e. 'l~ . npc)n
1
0piU!OHSlibHO •'· He . TOIIbKO r • HO H 'A 1 KOTopoe Mbi XOTHM 

)'M eH·bw HTb • 

.. c ·.iJ.pyrC>A 'cTopoHbi, MeHbWeMY V cooTaeTcTayeT · /pHc. 11 MeHbwee !1 . 
· · VJ:i~8i:.Iw.~C'it'83~88oroYI:IPH ionpe.o.elieaHH'qiyHKitHH t1/V) abiTeKaeT, 'ITo oaa 

ae ~'asaC:HT OT CKOPOCTH qr • T.e; MO:>KHO' HCII01IbSOB8Tb KpHByiO t1(V) 
' . . 

cyriepC>pTHKOHB c HOpM81IbHOft'cKOpOCTblO H B cny'lae .. ObiCTpoft. pa3BepTKH, Vf3 ycno-

B~g· o6ecne<leaHs· Qa,HaaKosoro oTlloweHHB cHr~an":"wyM. · ~ = }( Vi3 f1 cne~ye-x:, 
'ITO· .o.ns· MeHbwero· f1· ayms'o '6pa:Ti. 6onbmee ·· i3 

. . 2 
·E:cni .!CpHaas M{V} D1IH3K8 B HH:>KHeft ''ISCTH K . t1::. m v 1 TO B BbiWe-

·• yKa3aHHbiX ycnOBHSIX HH:>KHHft nopor 'IYBCTBHTe'nbHOCTH 'paaeH 
~ . 

·- -I •-A ·. 1.·.· ··ts )2 
a. C

2 
. l ~ .. 

. l; N 'm8 1<2 cr • 
. 0TCxO.llS .BH.O.HO, 'ITO 'npH :yaenH'I9HHH U"' a· 27' pas, IIOpOr IIOHH:>KaeTCSI TOIIbKO 

8 'TpH pa3atO./:tHH ·c1Ioco6' yaenH'IHTb sTo cobTaoweaHe - 'aTo npe.o.ycMoTpeTb 

ot5IU9El ciJa6oe 'ocB9llleHHe' tPOTOKBTO.llS, HB KOTOp09 HBK118.llblB89TCSI 001193809 

'6pi:t}keHH9. 'Ta~HM';otSpa~OM ~ paoO'IBSI TO'IKB Ha KpHBOft /1 ( V) IIO.llHHMeTCSI 

··> '~on9e 'n~lleaayid: o6nacTb ~ 

. np'aKTH'<IecKH1 no.i:i:HHMBSI If ;~ BCTpe'la9_M H9KOTOpbie Tpy.o.HOCTH. 

H30-

B 

;', i!pa3~epTKa 'ocymecTan'seTCSI' ODbi'IHblM 'MSI"HHTHbJM OTKIIOHeaHeM •. K aTyWKH 

~waT'a'~cs;n'Hnbo'6pa3HbJM TOKOMi'. IIpH; yseiJHiieaHH. 'IBCTOTbl HMIIy1IbCOB IIH1I()OOpa3-
..... ;··.-~·~··· ·~·:-,::-.·,,·,. \:;~:··.LJ,:.~- •.. '··:·;.:,' A • , • "'·" ··~;. •'.' ,·. • ' • • 

· HOI"O.'TOKB yB91IH'IHBa9TCSI H 'nepeaanpH:>K9HH9~ ooycnaBIIHBaeMoe STHM TOKOMe 

··-~ 
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HopManbHaH cxopocTb paasepTKII o.uHoii: niiHIIII B cnyqae 25 xa.upoB B ceK, II 625 
' ' ' t 1 

niiHIIii: B O,llHOM K8,llpe COOTB8TCTByeT .. .llnMTenbHOCTR nRHIIII B 
25 

x
625 

=64 MKCeK; 

B cnyqae nRHIIR B 32 MM STO ,ll88T CKOpOCTb 0,5 MM fMKCeK • 

. .O.nst Toro, "'TOObi II308:>K8Tb nepeHanpH:>K8HIISI B K8TYlllK8X, II3.rOTOBneHHbiX .llnSI · 

oobi"'Hoa paasepTKII c niinooopaaHbi.M ToKoM, noneaHo McnonbaosaTb .unst paasepTKII 

CRHYCOII,ll8nhH08 HanpH:>K8HIIe, nepeM8lU8HII8 nyqa R CKOpOCTb /B MM /ceK/ npii 

STOM paBHbi: 

x = 16 sin wf 
.. zr = 16w coswt 

.D,nst ll8HTpa CKOpOCTb nonyqaeTCSI 1660 • 8TO COOTBeTCTByeT "18CTOT8 5 KrU, 

ecnn M bi XOTRM nonyqaTb ,llnH U8HTpa HOpMMbHYIO CKOpOCTb OObi"'HOro Tenesn.ue

HIIH; .llnH Toro, "'TOObi IfM8Tb 625 niiHIIii:.' H800XO,lllfMO, "'TOObi O.llHH Ka.z:ip, .unnnC51. 

0,062 cex, T.e. IIMeTb 16 xa.upoB B ceKyH.uy. Ecnii ,Mbi BbioepeM O.on'hmyro qacToTy 1 

TOr,lla nonO:>K9HII9 M8HSI9TCH, TOK pacTeT .• npaKTII"'8CKII cymecTByeT .BepXHIIii: 

npe.uen .unst sToii: qacTOTbi. 0TKnOHHIOIUHe KaTymxn .unst nnHIIii: IIMeiOT oobi"'HO coo

cTBeHHYIO peaoHaHcHyiO qacToTy, npnoniianTe'nbHO paBHyiO 220 xru. Paooqag qacToTa 

,llOn:>KHa H8XO.llliT'bC51 HR:>Ke STOii: npe.uenbHOii: "18CTOTbi, Ecnii,. HanpnMep 1 BbioepeM 

2
'ii . ' 6 . 

W = J' x 180 K ru = 1,13 X. 10 , To nnst ueHTpa nonyqaeTcH cxopoCTh .paasepTKII 

B 36 paa oonblll9 HOpManbHOii: CKOpOCTII, .D,nst TOrO~ "'TOObi IIM8Tb 625 niiHIIii:, Heoo:... 

XO.llliMO ,llponyCTHT!:? 575 K8.llpOB B ceK; STO COOTBeTCTByeT 20 K8.llP.8M ,lln5I K8:>K,llO

ro II3oopa:>KeHHH 1 coxpaHHIOIUerocs! Ha MnmeHil B Te"'eHne 29 MeeK, 

B Hameii: clmycon.uanhHOii: paasepTKe npn aToM nony"'nTcH Heoonhmoe ymnpe

Hne cne.ua, ecnM nMeTb BBM.lly, "'TO cpaaa cn'rHana coxpaHsteTcH, 8To He HBnsteTcH 

OOnhlllRM npenstTCTBII8M, 

B cnyqae BOCnpo~3B8,ll8Hlf51 pHCyHKa, oopa30B8HHOro If3 TOHKR~ 'nnHIIii: Ha Bb~ 

xo.ue cynepopTIIKOHa 1 paoo'raromero c ob1cTpoii: pa~sepTKOii: 1 oy.ueM nMeTb TOK cnr

Hana oonbmeii: aMnniiTY.llbi /nponopunoHanbHbiii: v2 I If c oonee ObiCTpbiMII Bapna-. 

unstMII • .O.nsr Toro, "'TOobi paooTaTb c TeM. :>Ke paapemeHneM 1 sn.ueoycnnnTenb .uon

:>KeH nponycKaTb oonee KpyTbie cppOHTbi, B HameM cnyqae Mbl .uon')KHbi BOcnponaBo- ' 

,llRTb CB9TOBbi9 nRHRII, 9TO 031i8"189T,· ·qTo. H8 BbiXO,lle oy,lleM IIM9Tb KOpOTKife .JIM

nynbCbi TOKa:. Ecnn paasepTKa niiHRii: ocymecTBnsteTcst c qac-roTo:lt 180 Kru, T.e. 

B 36 paa obiCTpee, qetv.i B iiopManbHOM Tenesii.uemin 1 rne obina Heooxo.unMa nonoca 

B 5 MrJ.t .. To a.aeCb nonoca snneoycnnnTenst .uon:>KHa ObiTh .180 Mru. ~poMe Tpy.u-
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!IOCTeil:, Boaaiu{aromHx npH Har'oToBneHHH ycHnHTeneil: c TaKofi nonocofi nponycKaHHst, 

CTOHT .n.(monHRTenbHast TpyLI.HOCTb, Bbi3BSHHast HeOOXOLI.HMOCTbiO oonbWOI'O KOacpqm

UHeHTa ycHneHHst. B CaMOM .n.ene, ilnst TOI'O, 'lTOObl HM9Tb llOCTOstHHy~ BpeMeHH, co

?TBeTCTByrou.i:yro cppOHTY CHI'Hana, . Ha BbiXOLI.e cynepopTHKOHa LI.On}KH8 CTOstTb Harpya-

Ka B 36 paa M·eabwast H,cne.n.oBaTenbHO, ycHneaHe BH.n.eoycHnHTenst .n.on}KHO OhiTb 

OOnbWe • .[{pyrast TpyLI.HOCTb COCTOHT B TOM, 'ITO npH yBenH'l9HHH nonOCbl nponycKa

HHSl KOacpcpHUH9HT ycHneHHR K8CKa.n.a na.n.aeT. HaKOHeU, HOBast Tpy.n.HOCTb COCTOHT 

a TOM, _'ITO ni:m oonbwoil: nonoce pacieT ypoBeHb wyMoB B ycHttHTene. Ho H3BecT

ao, 'ITO B cnyqae cynepopTHKOH8 /5/ BHLI.HMOCTb uiyMOB OI'p8HH'leHa CBepxy, KOI'LI.8 

nonoca nponycK:aHHst npeBbiwaeT 1 Mru. 

Bee TpyLI.HOCTH, nepe'lHCneHHbie Bbiwe, cymecTBeHHO yMeHbWaiOTCSl npH Hcnonb-

30 BaHHH OLI.HOI'O MHOI'OKaCKa'.n.HOI'O YCHnHTeng C H8CTp09HHbiMH KOHTypaMH LI.O 'l8CTO-

Tbl -iJ , LJ. - WHpiiHa nep~n.!iHHOI'O HMnynbca; Q H8CTp09HHOI'O KOHTypa 

pe'KoMeH.n.yeTCSl opaTb aeoonbWHM I 1-3/ /6/. 

no.n.ooitaB: TerieBH3HOHH8Sl ycTaHOBKa. :c. ObiCTpoil: paaBepTKOil: ny'lKa npoBepsteT

CSl a HaCTOstiUee BpeM st. Ha aToti ycTaHOBKe HaMe'laeTCSI npoBepHTb BbiW9H3nO}KeH

Hbl9 IIIHiHilHIIbl paoOTbi, npe.n.enbl HX npHM9HHMOCTH 1 ~a T8K}Ke OllTHManbHbie ycnOBHSl 

paooThl TaKoil: ycTaHOBKH. 

PyKonHcb nocTynHna B H3LI.aTenbcKHfi oT.n.en 
. 22 .n.eKaopst 1959 ro.n.a. 
f• 
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