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Bseneaae 

3a nocnenHBe ronM B asTOM&TBKe, sMqacnaTen&aoA TeXHBKe, snepaoA aneKTPoaaxe 

a npyrax o6nacTHx aamna mBpOKoe npaMeaeaae ~PPHTOBhle Kon&na c npaMoyron&aoa neTneA 

rucTepeaaca (nnr). B CBI'I3H c TeM, qTo BblllyCK&eM&Ie npoM&ImneHHOCTbiO KOn&na nnr 

HM&IOT llOB<>nbBO 6on&WOA paa6poc DO napaM&TPaM B HM9&TCI'I H&OOXOllBMOCTb ,B 1!3yqeHBB 

-BX CBOACTB, K BaCTOSIIIl&My speMeHH coanaH uen&IA pgn DpB60pOB nnll CHSITBH xapaKT&pBCTBK 

STBX Konen (1.-:6). Jlna BH~eHepa, BM&IOmero neno C npaMeH&HB&M Konen_ fifir B aneKTPOII

HhlX CXeMaX, OCHOBBOA HHTepec Dp9llCTaBnli9T OllBOpOnHOCTb cnenyiOmBX xapaKTepBCTBK K~. 

OTHomeHBe caraana K DOMexe, a6coniOTaoe aaaqeaae caraana a noM&XB a speMa nepeMarHB·, 

UBaHBH. Tax KBK B3BeCTH&Ie Cli,&Mbl npa6opOB ( 1-6) rpOM03AKH BnB CnOlKHbl B SKCDnyaTa

OB, 6blnO Bec&Ma JKenaTen&HO BM&Tb DpOCTOA KOMDaKTBI>IA npa6op, D03BO.IlliiOmBA 6hlCTPO· 

Jt C AOCT!lTOqBQA_ TO'IHOCTbiO OT6HpaTb Kon&na DO BX OllHOpQlleOCTBo C- STOA nen&IO B na6o

paTOpBB BhlCOKBX aaepraA OH.RH 6r,m a:;~rOToanea npa6op nn~ OT6opa xoneu Ha- nonynpOBOn

HB~osblx Tpaonax. llpa6op noasonaeT nonyqaTb aa BbiXone cepa10 RMDyn&COB (tto _ 5) paaaoa 

nonspHOCTB • HMe&TCll TaltlKe B03MOlKROCTb B3MeHSITb DOCDenOBBTen&BOCTb BMJIY.IlbCOB, BX 

nnBTEillbBOCTb, perynapoBBTb senauHy' TOKB OT 0 AO 1, 8 a. _ fipa6op B3rOTOBnBH B BRAe OT

.Il&RbHOrO 6noqxa (pac, 1) B BCDODb3YeTCB COBM&CTHO C OCUH.Il.llOrpa~M. 

BnoK-cxeMa npa6opa 

BnoK-CX&Ma npa6opa npaseneaa aa pac. 2. Oaa COCTOBT aa aanaJOmero 6noxa~ 

reaepaTOpa Sro, B3 DHTI! OTnea&HhlX K&Ranos, COll&plKamBX OABOBB6paTOpb1 3aneplKKB 

Ta1-Ta5' ojlopMBpyiOmHe 6noKBHr-reaepaTOpb1 srt-Br5 B ycanaTena Y1-Y5 c -nsyxxac

K8AHWMH 8MBTTeP~I>IMB DOBTOpHT&nRMB Ha BXOne. Harpy3KOi! STHX ycan&TeneA HBnlileTCH 06-

mBII_ nna scex K&HilJIOB- BbiXOAROll TPa&cojlopMaTop TP. 

fipBHHI!IIBan&R8H CXeMa npa6opa 

Bee xaaan&I Dpu6opa cosepweaao onaOTBDRbl a oTnaqaiOTCH Ton&Ko aneMeaTaMH, npa

_seneHHI>IMH B Ta6naue 1, DOSTOMY llOCT&TOqHO paCCMOTpeTb DpHHHHDHan&HyiO CXet.ly pac. 3. 

Ha aToM pacyaKe npaseneaa npaananaan&aag cxeMa TOn&Ko aanarowero 6noxaar-reaepaTopa 
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Bro, neJ!aoro l(a'a~a ljlopMJJpoaKa saneplitaaaoro RMJ1YJI¥:a nporjJaNMbl .ll· .awxoJUii:,ro, 'I'Pa..c-' 

4jlopM8T"')a• ' 

TaGnxaa 

C BCIIO 
HoMep JlliHT. HMD, L nep8H'fHI>IX JliiBTo HMD, . 
K8H81l8 , (nljl) BJ" (. MXrH ) BHTXOB R8 8WXOA8 

. . ( MXC81t) . 1'p8HCijlofMATOp8 ( MXCeK ~ ....,. 

t 680. 1,5 90 15 2i-6 

2 1500 3,0 860 40 5t10 

3 2400 1,5 80 15 2t6 

4 3900 1,5 90 15 2t6 

5 5100 3,0 860 40 5tl0 

3811a!OiliBII Gnoxaar-rele.paTop (eM. pnc. S) paGoTaeT B 8BTOXOII868TellltHOM p8litBN8 

H reaopHpyeT HMDYIIIoCW llllRT811bHOCTbiO DOpgnJta S. MKCeK C qacTOTOA 4 KrU. Jlnsr Gonee 

H811eJKaoro 3anycxa 011Hc;>a~6paTopa Tal acnon~o3yeTcsr 3a~sa.A nepenan STHX aMnym.coa •. :llna- • .. 

T811bHOCT& Cp868TI>IB8HHII O.QII08BGpaTOp8, 8 C/l8JlOB·aTellbH01 H ero 38JlepJKK8 perynapyJOTCll' 

B BYlKIIJ>IX. Jl/lSI pa6oTJ>I CXeMbl npenenax noTeHllllOM81'J)OM nat. 3a.aeplii8HRbll\ 0JlR08116PIJTopOM I 

HMDYIIbC , 3~lDYCXaeT 38TOJlMOllleHRblll fiiiOKHHl'-r&HepaTOJl Sri, KO'l'~Jlblll ljlopNIIpyeT npJIMG

yrOllbHWI, HMDYllbC ):IIJBTe/lbHOCTbiO 1, 5 MXCeX. 3:0!1' BMDYIIbC 11JleJl88JlHT8/lbHO YCJIIIH888TC'H 
1 

no MOillH~TII ABYXX8CK8JlHbiM SMHTTepHbiM DOBTOpH~8M .II DOI18eTCR H8 BXOII T8XlK& liBY:it .. 

X8CK8.QIIOro yCHIIHTellll, co6paHHoro H8· Tpl10Jl4X J1601, OepEIWII. K8C11;8A YCHilHTOIISI .sa TJlRO.Ile 

n601, co!SpaH .IJO CXeMe C O!SillHM SMHTTepoM, 8 BTOpoll -· JiiO CX8MO C 0G111eA 683011, B HC-, 
I 

XOJlROM COCTOIIHBH o(Sa !(8CKil.'l8 yCI'IIlH'I'8JJOI! 38DOpTW H OTRWp810TCll TOilbKO H8 AIIHTOllbiiOCT& 

H!.IDyllbC8, • Jlnll yMe.HbllleHH!I llllHTellbHOCTII 381\Hero lj;pOHTa HMil)'llbC8 B I18llb 6a3w nepBo- . · 

I • • 
ro xaeK848 8~10'19~8 HHnYKTHBHOOTb, KOTOJl8SI cnym~ BCTO'fHHKQM o6paTHC>rO TOKe· 1583~, 

8 xoune IIMDyribca, •eM H yMellbwaeT speM!I aoccTaHoaneaaa TPDOAa (7). JlnSJ DonY'I~H8lt' 

KOJlO'l'XOro ll8Jl811Hero cPPOHT8 H nnoc~OII eepWBHbl BbiXOAHWl' BMilYilbC08 TOX8 STB X8CXaAW J 

pa60T8101' B' p8lKBMe rny«Soxoro H8CblllleRIIII, SnaroJiapsr &KiJJO'I&HJIJ() OnTHM811bHf>IX AOMII~Bpyro

lllHlt c;onponl\illeRBA DapannellbHO nopBR'lHOA OISMO'l'Xe Tp8HCtiJopMBTop8 ljlopM8 HMnyllbCOIII. ~~ 

XOilHoro TOKt8 ae aMe,eT Bbr6pocos xax nocne nepensero, Tax 11 nopne 3811Hero .41Poa~ 

BxnJOqeHile nocne11Hero J[8CJt&lla ycnnaTeng no cxeMe c o(Smell 6aaoA oGecne'fHB8eT·6on~~oe 
. ' ,•)· 

awxOAHoe conpoTR8118RBe, aeoGxonat.toe 111111 pa6oTw a pelKHMe reaepaTopa To~ aa HK3KY~ 

Bf>IXOJiHyJO sarpy3KY• Harpy30'lii8B X8p8KTepHCTBK8 'yCRIIBTellflo CHIIT811 llpB aKTBBBOII Harpya

J[e,npHB8A8H8 sa pnc, 4~ 410JlM8posaTenlo oGecno•asaeT aa swxonaoll ofiMO'l'Ke TpitHcljJOpMaTo-. 

pa HMJlYIIbC . TOK8 BMHIIHTYIIOII AO 11 8 8 DpH JllliiT811bHOCTB 4JpoHT08 U Gonee 0, 3 MXC8Ko 

JliiBTellbHOCTb Bb!XOJlHOro HMHYIIbC8 perynapyeTCSI DO'l'8HUBOMOTpOM n,!ill, 8 ero 8NiliiBTy,!l8-
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·· f.rllBPouJ Jlllnanlo~Q.;ft B &MIIdTYI1W ·~it(maoro a.,.Yn~ica , Bao6XOAII~ Upc 
'' i·' .. ·, . - ' ' ' - t .j 
~CJau,.IO ~OIIX DOHUROM81'J)O&. / , , 

·BW-ROI Tpallc4Jopt.taTOp tiJoP.MliPOB!''I'e~l cOcspaa H8 ToPQIIA~IION C4 
. ' ' ' : / . ' . ' . 

'neiiTO'IRoro O'l'Ollll!CeR•oro uepwonaa TOIIIIIJIIIOI 0, 06 NM, Bnia?KA AllaN~ 

/ Jla~SiiR 28 ww, 8JIY'I'P&BIIBA - 8 MM, a TOJJIIUUia. riGQP&, paha \0 ).cw •. , Ycam 
. ' ~. .... '. \ . .. ' ·, 

BII'IBWr.t 0GMQTX8M TP8BCfopMaTopa 110A¥1110'f8RW raJtiiM I oGpaa.oN, 'IT¢w, •.c 
, . ~IIX:a non11paoc~ 8f>IXOIIBW~ RMDyn~ocoa. Tax icjlX. ~alrccjlop~. ~~~~~· 

·~aO'faoe ~onp~anene, upa ero RarOToaneaaa''ocoesoe 8~••• oiSpaiiUil 

:<S.. ~DNSIIbROII BIIIIYKTB8ROCTB ,paCC8DBII B NB~M8llbHJ>IX ·~~ ai· 8 

'·~ 

' i~ 
)" 

' ) , . \ . ~' . :. .. 
x.tm.lloll oGMOTKB . Tpaac4jlopNaTopa nocneiiOBS'I'ellbjiO c aenwTw..-eMWM . . , 

, •li:IIIO~aeTCa xanaGpoao•aoe conpOTB~ea8e 8 1 ot.t,ft~, . nan••• aanp: ' :~ 
nP~~eaaJt. BCROllb3f8TCll 111111 B3Mep~BRII 1111IIT811JoBOCTII, II, lJunBT>:IIW ff; 
1'8lltlX8. Anll yCTaHOB!OI BX 8p8M8,HROit DO<i:.II811088T8llbBOC'I'IIo l ~ 

I. 

HaMitpaTen~osaa ronoexa 

Jlllll y~ot5cTBS paGO'l'bl R GWCTJ)Oil, CMQBW KOI18Q ~1>1118 B3i"O'l'OI!III8H8 Ill! 

.ronoau (pac, 5), Oaa OOCTOBT K3· DITJ>IpbX8 1 HB KO'l'Opwll H8118888TC~. teJ 
8 lio:nna'«Ka, 38Mf>IK81t;>D!ero uem. ~WXOABQA oGMO'l'U,' C8raam.awe :J[Ollllfil·· 

'· C tjlepPHTOM H H3M8pBT811bHOrG CODpOTII8118H8B Bf>IB8119BW 88 ljaBUIU 111111 ~ 
norpa .. A 

np8. asroT081181lHB B3Nep8TellbROII rOJJOBKB OCHOBBQe BHBN8B89 ISWliO· ' 

·r,weBitmeHRe RllllYKTB8Hocd a aenn 88Mepeaaa• Bwno aat.te•••~· 'ITO Dill 

lri!allocTio caMoro u:Twp~oKa oKB31>18aeT Gon~omoe ana11101e aa JSena•uuty 8i.vtOJ 

"' 'IBCTHOCTII, Dplf 111108 WTWploK81 Jl8BBOII 19 Mill~ H8 ero 8J>IX0118 .Ba61110ll.1 . ' 
, J1:3MeJlHMI>IIl C HMIIYIIbCQM DOMOXB O'l' cq8TWI\8R8SI '0' tjlepJ!.!fTOBOrO ()~··~ 

,f;, l'fBM Jlii8H8 WTJ>IpbK8 6Wll8 C,ll8118H8 M8BBM8llbBO Kopc>TJIOII, 

JlliJI YM811blllOH8ll HllllYKTB8BOCT811 DOI1BOI1111I(HX DJlOBOAoB BWXOIIBOII Tpll 

paawmea uo 8o3MOlKRocTn Gn•••. x BI>IK011Rf>IM ycan8TelliiM, a 83MepaTem. 

HGilocPeiiCTBEIHHO RBA . Tp8HCcjlopM&TOpOM,_ 

P•W• c uuCSPPoM 
C· IIOMOIIUoiO OIIRCBHHOro upa(Sope B 0CUBllllorpa4Ja ( lll8118'1'ellbB() A8YXIIY' 

011H,O.MiltHHO H81SniOA8Tb 38 nporp8MMOA H,NDYIIItCOB B BWXOIIBJ>IMB CBr88111 
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8 $opMHpO&KH 38119PlK8HBOrO HMDYJ1bC8 nporpaMMbl II BbiKO.QJIOrO, 'l"p•Mc•" 

Ta6nana 

llueno 
:/lJJHT, HMD. L nep&H'IHbiX :/lnBT, HMD, 

6T ( MXrH ) EIHTKOB H8 BbiXOAG 

(Mxcex) Tj)8Hecl>opM8TOpa 
(Mxcex) 

........ 
1,5 90 15 2t6 

3,0 860 40 5f10 

1,5 90 15 2t6 

1,5 90 15 2t6 

3,0 360 40 5fl0 

xuar-reaepaTop (eM. pee, 3) pa5oTaeT B aaToxone6aT&n&HOM pe*aNe 

n&ebJ .nnHT9JlbHOeTbJO DOpSillK8 8 MKeex C '18CTOTOII 4 KrU, :/ln& 6onee 

OAHOBH5paTopa Tal eenon&ayeTCSI aa~aa.ll nepenaA &TBX HMnyn&coa •. :llna- • .. 

aaaa11 oAHOBH6paTopa, a eneAoBaTem.ao, u ero 3aAepJKxa perynapymca' 

·Tbl exeMbl npe)lenaX DOT9HilHOM9TpOM nat, 3qeplKaHRblll. 0JlHOBHl5pqTop0M 

·T 3aTOpMOlK9HHblli 6noKHHr-reaepaTOp ·:sri, KOT~pbtll I!IOpMHpyeT DpliMD

IlJlHTen&HOCTbJO 1, 5 Mxcex. 3TO'I' Jllilnyn&c npeAaapaTen&uo ycJ~nnaaeTCR ' 

SMHTTepHbiM DOEITOpHT~9M II DOAaeTCll Ha BXOJ.I TaKlK9· ABYX• 

ng, co6paHHOrO Ha Tpl!OJlaX fl6Q1, flepBblll. KaCKilJl ycnnHT9nll ,Ha TpR0A9 

.eMe e 06lUHM SMHTTepOM, a BTOpOii -· llO CX9M9 e Ol5!Uell l5a3oll, a RC'-, 

o6a J<aeK!lil8 ycnnHT9Jlell aanepTbl H OT!1llp810TCH TOnb~O Ha .nnHTGnbHOCTb 

eHt.weHBll nnnTenbnOcTn sanuero lj;poHTa HMDYllbCa a uenb 6a3bl nepao-

Ha HHAYKTH&HOcTb, xoTopag cnylKRT ncTo'IBKKQM o5paTaoro Toxa· Aaaw 
•: 

'19M H yMeHbmaeT BpeMH BOCe·T8BOB119IIBH TpROJlA (7) ,' :/lnSI D~lnY'I9HRlt' 

ro $pORTa II nnoeKoii B9pWRHbl BbiXO/lHbiX HMDYJlloCOB TOKa 9TH XaCKaAW 

9 rny6oxoro H8CblWGHHH, :SnaroJiapll BXnJO'I9Hll10 ODTHMan&HbiX Jl9MDij.¥pyio

napannen&HO nepBH'IHOii 06MOTK9 TpaHecl>opMaTopll cl>opMa HMDyJlbCOil B~. 

MeeT Bbt6pocoa xax noene napeAHero, Tax n nopne 38JlHero ljtpoJrTQa. 

aero xacxaAa ycunuTens no cxeMe c o5well 6aaoli o5ecne'IHBaeT 6onlowoe 

euue, ueo6xoARMoe JlllH pa60Tw a pelKHMe reaepaTopa Toxa aa 8aaxy~ 

Y• Harpy30'IH8H XapaxTepRCTHKa yennnren~ CHSIT8B npn 8XTBB80A Harpta

RC, 4, ~opMRpoaaTen& o6ecnequaaeT Ha awxonHoll o6liiOTXe Tp&Hccl>oPM8TOoo 

MDnHTYJlOII JlO 1 1 8 a DpH )lnHT8JlbHOCTR 4JpoHTOB He l5onee 0, 8 MKCGito 

OJlHoro HMnynbca perynupyeTCSI DOT8HilBOMHpoM nAI, a ero 8MIUIHTy,!l8 • 

4 

• 

~ I', 

':( 

, ..•. · 

II 
1'. 

'}; 

1

\ ~II I , J I I ,J ·~"', !.1.1, l'il, 

,•,1 

•/ 

I , ~ < • ', I , J 

:R~HuOMe'l'pOU Oal. c 113MeftRH811if liiiB~TII BMDym.ca DoMBUONRJ)OU nat y reH ... j 

pa1'opa 311&,0ftm.JIO 'llaMeBBe1'CB T8Xllt8 B 8NDJ111'1Tll8 IIM!Ifll}at:a, DOaTOMy. ~T09CXB pe

J?'IIBPouJ i.\MIT&IIIo~O..TII II aMDdT)'Jllol 'BbiXOaHoro aMJrinlica . Keo6XOJlRNO 'DpoHBOliR'I'Io c no-
. ~ ' ' ( .. · ~ ' 
Jo4011U!ol0 ~OIIlt DO'NIQlliOM8TpOB. 

BW-HOI 1'J'allcljlopM8TOp tjlopN~BpO~Tell81 COISpaB Hll T~8JlbHOM C8pJl8'1HRK8 B3 
.. .· I . ' • 

·~JITO'IHOI'O·' OTOlKillt8BIJOro nepwonaa TOIIIIUISOI 0, 05 .. ~~iN• BHIDRHA IUI8NeTp C8PA8'1RBX8 

~·Jl4~ea 28 NN, BByTpaaanll - 8 MN, a TonlllJIHa. ·a~6opa, PljiiHa 10 MM. YCRIIJITell~ TOKe 11•1 ne~ 
' ••• BW ... 06MQTX8M TpaacljlopM8TOpa DOAKniO'I8Hiol '.1'8lt8M Ol5pa30M, 'ITOC5W. JJGn)''IB'l'i:. 1Mp9Jl)'J0o" 

·.~• nongpuoc~ awxoaawx liMDYn&C911• Tax it!IX TpaHcljlop~p p~CS!)TaeT Hll Manoe sa• 

· 'iyyaCf'lsoe. eonp~Banene, npa ero .BarOToanesaa'ocoesoe ••!!I~BIIe ol5pa01anOao aa n~y•e
:·:,· .... ~BIIMan&aoA BHJl)'XTBBHOCTa . pacceaasr a ~aaaMan&HWx. JJoftplo a lltelleae. · B uem. aw-' . . ' . ' 

,. ,;(m.llol olSMOTitB . Tpaaccl>opMaT<ipa nocnaAOB&T&n&l'o ._c acnwTwB&&MbiM l!lePPBTOBWM lliom.uoM 

•xiiiO'Ia&Tcll KanH6poBO'IR09 CODpOTllaneaae B 1 ON,:!;.1%. flaJl8RIIe aanplllK911Rll. Ha 9TOM co- ' p 
' . ,,· 

np~llll8BBJI. BCDOJ1b3)'9Tell liiiH B3M8p~HIIII AJ1HT8JlbHOCTB If. 8MDIIJI~llbl HMDYJlbCOB TOita, 8 

1'8Kllt8, lUIR yCTaHOBJtH Rlt ap&Ma,HSOI DOC.118Jl0B8Ten&HOCTH. 

Hawpa1'en&uaa ronoaxa 

' 
.llna YAOl5cTB8 pa5oTbi 11. 5WCTpOll, CMQHbl ltGn9U 5bln8 R3rOTOBn9H8 H3M8pRTeiJ&Ball 

,r::)JlOilXA (pBC, 5). Oua COCTORT H3· WTblp&Ka, Ha KOTOJlblll H8Jl8B89TCB 4JeJ;lP8T~ XOJlbllO, 

II KOJlDa'IKa, 38Mb1X810W&ro ll9Db lUdltOABQA 05MOTKllo . CBrHan&HI.I9 XOHDbl OT D1TWpbR8 

' C 4jlepj>RTOM B B3M9pHT9n&BOI'O conp0Tl1Bn8HHSI Bb1B8Jl8Bbl Ha 4lJIWU nna DOJlKIIJ!)ir8BBll . OCUBJl• 

norp$418. 

flp11. B3rOTOIIli8HBB 113N8pHT9111oBOI ronoaz:H OCHOBB09 JHIIM8BB8 C5b1110, 06p811l8BO Jill 

~8HbW8HB8 BRJl)'KTBBHOCTII B U8Dlllt B3MepeBRIIi :Swno 3aM8'18BO, 'ITO D8Ji83UB.8ll liHJlYK-

,~~~~ROCTio eaMoro WTblp&Ka OEa3biB89T 5on&UI08 IIIIBliRII8 Ba B&liH'IliBY awltcilaH~ caraano,, 

li' UCTBOCTII, npa AnHMe WTJolp&xa, paaaoll 11) MM, aa ero awxone .aa5nJOAancil cBraan, co-''. . 
' . ~pRMblll C RMDYllbCQM DOM9XR OT C'IBTb1&8RHil •o• lilePP.!fTOBOrO C8Pil8'IBB1t8o a CBR3B 

.~ •· •tali! JlnHHa WTblp&Ka 61o111a C)l8118Ba MBBBMallbBO xopOTXOII, 

n~lfl YM8HbW8BBS BRJlYXTHBHOCTell DOIIBOllliWRX npOBOJloB BblltOIIBOII TpaBC4lopMaTOp 

.,.:,...Jea DQ 803MOlKHOCTII 5nHllt8 E BbiXOilBbiM ycanHTellliM, a B3M8pHT8JlbH8R rOIIOBXa ..;. 

~~~~Jl(:TB8HHO H8Jl · TpaHC4lopM8TOpOM,. 

Pa§oto c ppu§opoH 

C IIONOIIlb~ OIIIIC8BHOrO npaC5opa B OCUBIIIIOrpalile ( lKenaTen&H9 JlBYlUIY'I8BOro, 'ITolSbl 

odn.oa~Mitaao A.:l5mOJf1'1o sa nporpaMMOII BMDyn&coa a awxoAawMB caraanaMH) MOlKHO 
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npQS3BeCTR oT6op ~ppRTQB~X CepueqK¥KOB DQ ttapaMeTPBM, a TBK*e OK~ HX HMUYn&CBWe 

H speMeBR~e xapaKTepHCTRKR, 

0r6QJl KOnen Ana CX8M UaMSTR Ba RAGBTBqHQCTb cnell)'eT npOB3BOABTb DO BMDYn'J.CROII 

nporpaMMe, npl!aeuessolt aa pac. 6., llna aToro ueo.6xouawo cuqana B~CTBBIIITb BpeMeKJlfJO 

noeneAOBBT8nbHOCTb BMnyn&COB nyTeM perynBpOBKH unaTen&ROCTR HMUyn&COJII TPBrrepos 38-

uep*KH DOTeRilHOM8Tp8MB fl3 ( 1 + 5), a · 3aTeM YCT(lKOBKTb C DOMOIIIb~ DOTeBUROM8TJ)Oa 

flu (1 f5) R (fia !1 f5) BY*B~e unBTen&Koc:'TB H aMMBTyA~ KMDynbCOB 3aUHCB OUT .. II!III

BHH B pa3pyweHBII AllR uaHHOro THUS Konen, Ha pHC, 6 neps&JII, TpeTHII H qeT&epTI!III BM

nyn&C&I COOTB8TCTBy~ nonuoMy TOKY 38DHCB 8 oqRT&IB8RH51, 8 BTOpoll H.DBT&III - DonyTo
KaM paapyweaHR '1 • H '0', noene &Toro cn;JQ'eT nouxmoqaT& ocnannorpacjl x tuwxe 'car

san' a OTMeTHTb ua expaae ypoasa none3aoro caraana R noMeXB cepueqaaxa,nPH8BTOro 

38 eTanoa, a aaTeM npoH3aecTa cpaBBHTen&H&IA oT6op ~ppHTOB&JX ~:onen. AaanorHqH&JM o6-

paaoM MO*Bo npoaasouHT& oT6op xonen nna pa60T&J B nepeB:nJOqaJOIQBX ycTpoiiCTaax no npo-

rp&MMe pHc. 7. .Qng CHRTBK HMnyllbCHOII XapBKT9pHCTRKH 

cepneqaoxa uocTaToqao H3 nporpaMM&J, noB:a3aaaoll sa 

nyn&C&I 1, 4, 5, 3aTeM y HMUyn&ca S yCT8H8BnRBII9TCil 

speMeHH nepeKnJOqeaas 

pac. 6, y6pa!& ·HM• 

M8KCDM8nbH8R 8MRUHT}'ll8 

AUK A8HHOI"O THUS KOneu, H B3MeHeHHeM HMDyn&C8 2 OAHOBpeMeRHO 0HHM8eTCH HMI!ynbCH8H 

xap8KTepHCTDK8 U CHI' •.f(J) B Xap8KTepBCTBK8 BpeMeRB DepexmoqeHBH AIIHTen&HOCTB 

a~xouuoro BMnyn&ca r • f(J) npa uauuoll cjlopMe cjlpoaTa HMnyn&ca TOKa aaMarss-

quaaHBR (pac, 8). 

fipa &'I'OM, unRTen&HoeTH HMnyn&coa, uasaeM~x reuepaTopoM, uon*H&I l5bJTb 6on&we 

M8KCHM8n&HOI"O speMeHH nepeKIIJO'i9HHH HCCII9UY9MbiX cjleppSTOBbiX KOnen, 

B aaxnJOqease cneuyeT OTMeTHT&, 'i'I:O npsl5op excnnyaTopyeTcR a Jla15opaTopss s&Icoxsx 

eseprull s Teqease uayx neT, Ou oKa3ancR saueJKH&JM H ynol5nbJM a excnnyaTallHH, C noMo

W&JO ODHC8HHOI"O npa6opa MOJKHO pa315paKOB8Tb llO 150 KO~en ~ qac, 
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cepAe'IHHKOB DO DapaMeTpBM, a .T8KlK8 CHll'l'& BX BMuyn&CBWe 

pHCTHKU, 

DSMRTU H8 UA8HTH'IHOCTb cneuyeT DpOB3BOAHTb DO KMDyn&caoA 

RBOII: H8 pHC, 6, .[lnH STOI"O B805XOAHMO CB8'18U8 BhiCT8BIITb BP8M8IIBYJO 

' BMuyn&COB DyTeM perynHpOBKB AnBT&n&ROCTH HMUyn&C08 TpHI"1"8poB 38-

•paMU n3 ( 1 t 5), a 38TeM yCT8BOBBTb C DOMODibJO DOT8BllHOM8TpOB 

f5) HYlKHbl8 AUBT&UbHOc'TH U 8MDUHTyAhl BMuyn&COB 38UBCB C'IHTi.r&a-

SI ASHHOI"O TBD8 Konen. Ha puc, 6 DepBbiA, TpeTHII H '18TB8pT1,18 HM

DOUHOMY TOKy 38DUCU U C'IUTbm8HHB, 8 BTOpOII H_DHTbiii- RonyTo

U '0'. nocne sToro cneAyeT DOA&RJO'IHT& ocnunnorpa$ K $Hmxe 'car-

SKpaHe ypOBHU none3ROI"O CUI"Rana B DOM&XH cepA8'1BHK81 DpH8SITOI"O 

upouaeecTu cpaBBHTen&H&IA oT5op $eppBTOB&IX xoneu. A&anorB'IHbiM o5-

0ART& oT5op Konen ARB pa5or&I B nepexnJO'IaJOmax ycTpoACTeax no upo-

UB CHBTBB BMDyUbCHOft X8p8KT8pBCTBKH Bp9M9HU DepeKUIO'I9HRH 

y5paT& . BM• O'IHO 83 Dporp8MMbl 0 DOK838HHOA aa puc. 6, 

3aTeM y HMDyn&Ca 3 YCT8H8BnBB,9TCH M8KCHM8nbH811 8MDUUT)'lla 

neu, B B3M9H9HH9M BMnyn&ca 2 OAH0Bp9M8HHO 0HBM89TCII BMnyUbCH8R 

CHI" • f(J) B xapaKT9pBCTHK8 Bp8M9Hil nepaKUJO'I9HHR AUHT9UbHOCTU 

• f(J) DpB ASRHOA $QpMe $pOHT8 HMDyn&Ca TOK8 H8M81"HB• 

nMnyn&coe, ABBa&MblX l"euepaTopoM, AOnJKHbl 6&ITb 5on&we 

HR nepeKU10'19HHR HCCU9AY9MbiX $eppJiTOBbiX KORell, 

U9AY9T OTM9THTb, 'ITO Upn5op SKCUnyaTupyeTCH B naoopaTOpHB BbiCOKHX 

·YX neT, On oxaaancs H8A9lKHbiM u yno6n&IM e exi:nnyaTanun, C noMo

opa MO)!<HO paa6paxoeaTb AD 150 Konen s 'lac, 
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Puc. 1. 06waa BRA npHI5opa, 
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Puc. • BnoK-cxeMa npu6opa. 

Puc. s. npuHiliJnUSIIbBBII cxeMa nput>Opa. 
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Puc, 6, PelKRM npo1111pttil cep~e'I"BKOB o.na aanoMBIISJOIIlero ycTpollcTsa, 

a) Cepall HMIIYilbCOB nporpaMMbl, 1'11.8 BMIIyllbCbl TOK8 1, 3 H 4 
a2a5-400Ma, 

800 Ma, 

6) 0Hl'H81lbl R IIOM8XB II.IIH lt01lb!l8 TBII8 M3n-t C BH8DIHRM JlB8M8TPOM 2 MM. 

B) npaMepHoe H8M8fHB'IRB8HH8 npa· STOll nporpaMMe, 
CxopOCTb pa3&epTxa 5wKcex/cM, 
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Psc, 7·. PeiKaM npoaepKH C8J:lll8'11111KOB 

' . .•. ~- . 
a) CepJUI BMDYilbCOB nporpaMMbl0 l'J:le a141Ul1l'rt.aa• BJocDf 

TOKa p8BR8 800 Ma, . . . 

6) Curaanbl u noMeu nn11 KOilbna Txna M3n-t .c aaeu 
llB8M8TPOM 2 ~M, 

0KOpOCTb p83B8pTJtlt 2,5 MKC81tiCM, 

• 

6 

. Puc, 8, .liaarpaMMa nepeMaraB'IBBaHRH KOilb!l& TRIIa 
M3n-t c aaewa11M JiaaMeTpoM 2 MM. 

a) BMilYilbC TOit8 C 8MIIIIRTYilOjt 800 Ma,· 

6) c&raan aa Bblxone KOilb!la. 

C«()pOCTb _p8388pTKR 0,25 MICC81C/CM, 

., 
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f 2 ~ 4 s 

8 

nposepxn cepneqnnxoa nns aanoMaaa~mero ycTpoAcTaa, 

HMnyn&COB nporpaMMbl 1 rne HMnyn&Cbl TOK8 1, 3 H 4 
H 5 - 400 M8, 

800 Ma, 

H noMeXH nns KOnbQ8 TUna M3n-1 C BH9WHHM nH8M8TPOM 2 MM, 

H8M8rHHqHB8RU9 npa STOll npOl'Jl8MM9, 
paaoepTKB 5Mxcex/cM, 

10 
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Psc, 7·, Pell<uM npoaepxa C&J:lll&quxoa Jlllll nepa!UUO.:iaiCWiaro ycTpoAcTaa 

a) Cepss HMnyn&coa nporpaMMbl, rna ar.cniUI'I'y.Qa HMnyn&coa 
ToKa paaaa 800 Ma, 

15) Caraanbl a noMeXH nns KOn&lla Tuna M3n-1 c &RemuaM 
llH8M8TPOM 2 MM, ' 

Cz:opOCT& paaaepTz:H 2,5 MKCeltlcM, 

.. 

• 

15 

Pac. 8, J:x'aarpaMMa nepeMarnsqaaaans xon&IIa Tuna 
, M3n-1 C BH9WHUM llH8M8TpOM 2 MM, 

a) RMnyn&c TOKa c aMnnuTynoji 800 MB,' 

15) caraan Ha Bhlxone xon&lla. 

CsOpocT& paaaepTXB 0,25 Mltcexlc:M, ,, 
•• \ 
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