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rlpiiBOnHTCSI OCHOBHbi8 pe3yJihT8TbJ pa60Tbi IlO C03naHJ1!0 8JI8KTpOHIIOM annapa

Typbi IlllipOKOI'O npiiM8H8HIISI 1 Bb!ITOJIH8HHOH B Bnne OTneribHbiX 6JIOKOB - 8JI8M8HTOil, 

Vl3 6JIOKOB ilpOCTbiMH Cil0C068MII MOI'yT 6b!Tb co6paHbl U8Jlb!e 8JI8KTpOHHbie KOMilJI8KCb!1 

c6opKa ocyrueCT!3JISieTCSI B aepTHK8JibHOM CTOHK~ 1 CHa5:rK8HHOM HCTQqHJfK8MII l1HT8HHSI, 

OrrncaHHJO Ka:rKnoro TH!la annapaTypbr rrpenruecTayeT ·o63op cyruec7BYJOIUHX MeTo

noa peweHHSI rrocTaaneHHoit 3anaqH, CxeMbi 6noKoB a pSine cnyqaea SIBJISIJOTCSI op.H

rnHEIJihHbiMH1 C 6oJiee Bb!COKHMH !1apaMeTp8MH !10 Cp8BH8HHIO C H3BeCTHblMH peiU8HHSIMH, 

AnnapaTypa rrpenHa3HaqeHa nnSI pa6oTbi c HMrryJihCaMH no 100 ~OJihT c c}:JpoHTa

MH 0,1 MKC8K lf Bb!We, 

n pHBeneHb! pe3yJibT8Tbl 9KCnepHM8HT8JibHOM npOBepKH C03.!l8HHb!X 6JIOKOB-aJie

MeHTOB1 a T8K:rK8 _oTneJibHbl8 pe3yJlhT8Tb! HCCJ18.!l0B8HHSI I1p0Mb!IUJ18HHblX' I1pH60pOB1 

6JIII3KHX ilO 9Jl8KTp.!fqecKIIM rrapaMeTp8M K 6JIOK8M - 8JI8MeHT8M, 'i':•i"'': ·· 

B pa6oTe ilOMHMO 8BTOpOB yqacTBOB8Jlli! MnanWIIM HayqHb!M COTpy nHHK npn:xo.ob

KO n.n., MexaHHKH 'A¢aHacbeB A.B., Y:laaHeHKO A.Y:I., ConOBbeB E.H. 

I. B a e n e H H e 

3neKTpOHH8SI arrrrapaTypa1 MC!10Jlh3Y8M8SI B cPM3n:qeCKHX 8KCnepHM8HT8X; ~pe3Bbi

qaJ:IHO pa::moo6pa3Ha H 6a3HpyeTCSI1 KaK npaaHno, Ha rrpoMbiWJieHHbiX o6pa3uax rrpH6opoe 

ll Ha I1pH60p8X 1 lf3I'OTOBJieHHb!X CHJI8Mil 8KC!lepHM8HT8TOpOB, 

Pa3pa6oTaHHaSI ll aw~onHeHHaa a cPH3HqecKilX na6opaTopHSIX arrrrapaTypa SIBJ!HeTcSI, 

KaK rrpaa.Hno, arrnapa-rypoll onHoueneaoro H83HaqeHHSI, no oKoHqaHHH sKcrrepHMeHTli oHa 

· .. ~. 

TepHeT. CBOIO 8KTY8J1bHOCTh1 !1epe.oeJIK8 ;1 I1p!IC!lOC06JleHH8 ee K HOB hiM 3 anaqaM J1H60_ 

COBCeM HeB03MO:rKHbl 1 JIH60 Tpe5yJOT 60JlbiUe CHJ1 1 H8:rK8J1H H3I'OTOBJ1eHHe HOBb!X np.H-

6opoB, 

CpeAH MHoroo6pa3HSI sneKTpOHHoll anrrap_aTypbr, rrpe.oHa3HaqeHHoll ana pa3 noo6-

pa3Hbrx ll~ CBoeMy xapaKTepy 38.Q8q 9KC!lepHM~HT8JlbHOH cPH3HKH
1 

MO:If<Ho Bbl.O~JII!Tb, , 

onHarw, aneMeHTbl 1 KOTOpbre BblllOJIHSIJOT O.!lHOTH!lHbie cPYHKUHII. H~npnMep, yCHJIHTemr 

9J1eKTpHqeCKHX HM!lyJibCOB 1 CXeMbl COB!18.!l8HHH 1 .OHCKpHMHH8TOpb! II T,n, 06o6rueuHe 

'./. ~· / 

~---------1------------------------------~----.......... ~~ .......... ------------------------------------~/ 
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TaKnx aneMeHTOB B rpynnhl uenecoo6paaHo npoBOAHTb c y~eToM apeMeHHoro ananaao

Ha, B KOTOpOM AOn:lKHa pa60T8Tb annapaTypa. 

B H8CTOS1Wee apeMSI cPH3~Ka BhiCOKHX aHeprnfi BhiABnraeT aaaa~n ocaoeHHSI 

H8HOCeKyHAHOro H llHKOCeKyHAHOrO BpeMeHHoro AHana30HOB; H8pSIAY C 9THM He yTpaTn- _ 

nu caoero aHa~eHHSI npn6ophi MHKpoceKyHAHoro ananaaoHa. Ecnn annapaTypa nnKo- u 

H8HOCeKyHAHOrO- AHana30HOB, K8K npaanno, SIBnSieTCSI cnei:ma.ribHoil:, paapaoaTbiB8eMOH 

AnSI KOHKpeTHbiX aaaa~, TO npn60pbl MHKpoceKyHAHOro AHanaaoHa MO)KHO OTHeCTH K 

annapaType UIHpOKOICO npHMeHeHHSI, 

PllunoHanbHhiM, no saweMy MHeHHIO, naMeHeHneM npn6opHoro xoaSii!:CTBa ¢nan-

-~eCKHX na6opaTopHfi C uenbiO C03A8HHSI npH60pOB WHpOKOrO UpHMeHeHHSI SIBHnCSI 

Obi Bh!llyCK annapaTypbl B BHAe OTAenbHbiX CT8HA8pTH3HpOB8HHbiX He6onbWHX 6nOKOB-

9lteMeHTOB~ yao6HO Co~neHSIIOWHXCSI apyr C ApyroM, KaK KOHCTpyKTHBH0 1 T8K H 

aneKTpH~eCKH 1 H3 KOTOpbiX UpOcTbiMH cnoco6aMH MO>KHO 6binO 6b! KOMnneKTOB8Tb pa3-

1Tif~Hbie aneKTpOHHbie annapaTypHbie KoMnneKChi anSI KOHKpeTHhiX _aaaa~. 3To no.aaonnT 

CpaBHHTenbHO Hef5onbWHMH cnnaMH ocyWeCTBHTb He06XOAHMbiH aanac TaKnx aneMeH-

TOB B na6opaTopnSix, ~To1 ao-nepahrx, ycKopHT Han6onee TpyaoeMKHe noaroToBnTenc

Hbie paf50Tbi no C03A8HHIO annapaTypb11 BO-BTOpbiX1 npOCTOH ~aMeHott B,biWeAWero H3 

CTpOSI aneM9HT8 n03BOnHT ocyweCTBHTb peMOHT 9KCnepUMeHT8nbHOH ycT8HOBKH 1 

B- Tp9TbHX, A8CT B03MO~HOCTb HCnonh30B8Tb 

TaHnn B nocne.a'yiOwnx pa6oTax. 

_ Te )Ke 6noKn B apyroM co~eT· 

KoMnoHOBKa MHoro6no~Hofi annapaTyphi na npoMhiwneHHhiX o6paauoa npn6opoa, 

BXOASIWHX B T8K H83h!B89MYIO "nuHeil:Ky" (fl tJ 1 CBSI38H8 C pSIAOM TpyAHOCTefi. 

B.o-nepBhix, npn6opbi "nnHefiKH" paapa6oTaHbi !IO npnHunny MaKcnMancHoa yHnaepcanc

HocTn, B peayncTaTe ~era· aneMeHThi "nnHeil:Kn" nony~nnHcb HeonpaaaaHHO cnO)KHhiMH, 

rpoM03AKHMH n aopornMn. KoMnoHoaxa H3 TaKnx npH6opoB KoMnneKCHhiX "aneKTpOHHhiX 

YCT8HOBOK Heyao6Ha H3-38 ra6apHTOB, a T8K>Ke na-sa Heo6xOAHMOCTH HCfiOnb30B8Tb 

BeCb CnO)KHbii! npn6op, eCnH Hy)KeH nHWb OTAenbHbltt ero yaen, 

Bo-aTopbiX, TexHn~ecKne napaMeTpbi pSIAa npn6op6a, paapa6oTKa KOTOpbiX 

BenaCb H9CKOnbKO neT H838A 1 ycTapenn H He YAOBneTBOpSIIOT B03pOCWHM Tpe60B8HHSIM 

K T~Koro COP'l'a annapa'type. 

B-TpeTbHX1 "nHHeil:Ka" npn6opoB He SIBnSieTcq fiOllHOit, '!TO Tpe6)'eT B_ K8:l'KAOM 

~TAenbHOM cny~ae C03A8HHSI aononHHTenbHhiX yanoa H. 6riOK06 CO CBOHMH HCTO'!HHK8MH 

fiHT8HHS1
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lloCT8TO'IHO UIHpOK8H YHHcflHK8UHH aneM9HTOB ~H3H'I9CKOR annapaTyp~l HBnHeTCH 

aanaqeii: conHaHoro KOHCTpyKTopcKoro 6ropo. CneuHcflHKa aanaq oTnenbHoii: na6opaTo

PHH (HHCTHTyTa) BbinBHraeT H900XOnHMOCTb CT8HnapTH38UHH nHWb H9KOTOpoii 'I8CTH 

npn6opHoro xoaHii:CTBa 6onee ya~oro BHyTpnna6opaTopHoro npHMeHeHnH. OnHaKo, pew6-

HHe. 9TOR aa.z:iaqH na:>Ke BHYTPH na6opaTOpHH 1 H9COMH9HH0 1 6yneT HM9Tb K8K 9KOHOMH

'I9CKHR acpcpeKT 1 T8K H 3HatiHT9nbHO paCWHpHT B03MO:>KHOCTH 9KCnepHM9HT8TOpa H 

C0Kp8THT CpOKH nonroTOBKH 9KCnepHM9HT8o 

0TcyTCTBHe npoMbiWneHHbiX yHHcflHUHpoaaHHbiX aneMeHTOB cflH3HtiecKofi annapaTypbi 

H Heo6xonHMOCTb C03naHIIH aneKTpOHHOH annapaTypbi nnH 9KCnepHM9HTOB 1 npoaonHMblX 

a Hawea na6opaTopHH 1 no6ynuno Hac CBOHMH cHnaMH npoaecTH BHyTpHna6opaTopHyro 

CTaHnllpTH38UHro aneKTpOHHblX 6nOKOB-an 9M9HTOB noCT8TO'IHO WHpOKOrO llpHM9H9HH.S11 

H3 KOTOpb!X npOCTblMH M9TOn8MH CoOpKH MO:>KHO KOMUOHOB8Tb U9nbi9 yCTBHOBKHo 

npH 9TOM Mbl CTp9MHnHCb K M8KCHM8nbHOii KOHCTpyKTHBHOii npOCTOTe. 

B OCHOBY npHHHTOH CTaHnapTH38UHH OblnH .nono:>KeHbl cnenyroume. npHHUHUbl! 

1. CTaHnapTHayeTCH ocHOBHoii yaen, npn aToM ypoaeHb cTaHnapTH38UHH, no 

H8W9MY MH9HHID 1 He nomKeH C~yCK8TbCH no OTnenbHbiX CX9M 1 6noK non:>KeH HBnHTbCH 

B TO )K9 Bp9MH C8MOCTOHT9nbHbiM npOCTbiM aneMeHTOM ( ycHnHT9nb1 nHCKpHMHH8TOp 

H T.n.). 

2. BnoKH-aneMeHTbi BbmonHHroTCH Ha waccH HecKonbKHX cTaHnapTHbiX paaMepoa 

093.HCTO'IHHKOB UHTBHHHo 

3. KoMnOHOBKa 6noKOB npoaonHTCH B aepTHKanbHOii: na6opaTopHofi cToi!:Ke, KOTo

pag CH80:>K89TCH HCTO'IHHKBMH UHT8HHH U9UH H8Kana !"'6,3 BOnbTBi U9UH 8HOnHoro 

nHTBHHH ! + 3QQ H ;!:_150 BOnbTo 

4. CoenHHeHue Memny 6noKaMH ocywecTBnHeTcH npu noMOWH paa'beMoa. 

5 •. npenycMaTpH689TCH B03MO:>KHOCTb. He60nbWHX CX9MHblX H3M9H9HHfi H nononHe

HHlt 'H8 axone H BbiXOne 6nOKO~ nyTeM ll8HKHj HanpHMep, H3M9H9HH9 BXOnHoro conpo

TU5neHHH1 nOCTOHHHOlt Bp9M9HH nHcpcpepeHUHpOB8HHH 1 HCKniD'l9HH9 KBTOnHoro UOElTOpH

Teng H T.n. 

I 
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8. 0epBOH8'i81lbHO. CT8H.ll8PTH3YIOTCSI T01lbKO 6nOKH lllHpOKOI'O UpHM9H9HHst. . . 

Ecnn Tpe6yeTcst .nononHHTenbHast .nnst Ka)K.noro OT.ll91lbHoro cny~ast annapaTypa, 

TO OHa KOHCTpynpyeTCSI C yqeTOM npHHSITOfi KOMUOHOBKH H HOMHH81lOB UHT8HHst. 

7. EnoKH npe.nHaaHatJeHhi .nnst pa6oThi c HMnynbcaMn, cppoHTbi KOTopbtX ne?KaT 

B .nnanaaoHe OT 0,1 · MKCeK H BhiWe. EnoKn-aneMeHThi coa.nananncb c yqeToM nocne.n

HHX .ll0CTH)K9Hiifi B o6naCTH cpH3H'i9CKOI'O npu6opOCTp09HHSI II SIBliSIIOTCSI B 6onbWHH-

CTB9 cnyqaeB nytJWHMH no CBOHM T9XHH'i9CKHM X8p8KT9pHCTHK8M) H9)K91lH H3B9CTHhie 

npoMhtwneliHbie · npn:6opbt. 

VIs paapa6oTaHHhiX 6noKoB 6hmo co6paHo HecKonbKO ycTaHoaoK, TaKnx KaK 6onb

woi!: .ll9T9KTOp H9fiTpOHOB 0 B KOTOpOM HCn01lb30B81lOCb CYMMHpOB8HH9 8MnniiTY.ll OT 

4-x ·cpoToyMHO)KHTenefi, oT6op noneaHoro cHrHana no cosna.neHHstM II aMnnn:Ty.naM, ycH

neHne H cpopMnpoBaHn:e· no 5 cqeTHhiM KaHanaM, B ycTaHoBKy aownu 8 6noKoB u .nBa 

6noKa UHT8HHSI, 

B .npyrofi ycTaHOBJ,<e 

.ll8pTHbiX 61lOKOBo 

"6onbWOfi IL- r ,ll9TeKTop" HCn01lb30B81lOCb 11 CTaH-

qiiblT C03.ll8HHSI UO.ll06Hh!X ycTaHOBOK 11 pa60T8 C HHMH n01lHOCTb!O nO.O,'l'B9p.ll!f1lH 

uenecoo6pa3HOCTb npHHSITOH CTaH.napTH38UHHo BepostTH0 1 OCHOBHh19 np!IHU!Ulhl U CX9M

Hbl9 peweHHSI 6y.llyT U01l93Hbl cpH3H'i9CKHM .na6opaTOpHSIM 1 UM910lllHM .O.el!O C:: llP9M9ll-

HbiMH xapaKT9pHCTHK8MH nopst.llK8 .ll9CSITbiX .ll01l9i!: MC9K, 

Hn)Ke npn:BO.llstTCst onHCaHnst, TeXHHtJecKn:e xapaKTepUCTHKH OCHOBHhiX 6noKoB

aneMeHTOB H peaynbTaTbi 9KCnepHM9HT81lbHOfi npoaepKH pa60T!>I 61IOKOll, 

11, YlMnynbCHbie ycHnHTenu 

O.nHnM H3 ocHoBHhiX aneMeHTOB perncTpupyiOIUei!: c}Jnau<tecKolt annapA'l'Y[:)JJI SUHlH""' 

IOTCSI ycunn:Tenn: aneKTpHt!eCKHX HMnynbCOBo MHoroo6paaue aa.na'l, pemaeMI>IX 0 notvfO'"" 

Lllb!O ycn1lHT91l~fi 1 o6ycnaBnHB89T p83H006pa3H9 Tpe60B8Hiffi K TAKifM ycTpoftCTB8M 

If M9TO.llbl CX9MHh!X peWeHHHo 

Tipn: onpe.neneHHH napaMeTpoa · cTaH.napTHbiX 6nOKOB ycnnwrenett Gbmo pemeHo 

OpH9HTHpOB8TbCSI Ha M8KCHM81l,bHO npoCTb!e yCHniiT911H C KO~cP<iJHUH9H'l'OM yc!fneHHSI 

.no 1000. TaKoe ycHneHHe y .noaneTBopsteT ocHOBHbiM aa.o,a<JaM npM pae.loTa ~:; rtlGTQYMHO-
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mriTemiMH, a TaKme He Tpe6yeT IIpiiMeHeHHSI IIpOTIIBOlllyMOBb!X crreurr.~nbHb!X 

Mep, cBSI3aHHbiX c ycno:m:HeHIIeM rrepBbiX KacKa~oB ycuniiTenSI. Bonhlllllil: KoacpcpiiuiieHT 

ycuneHIIH noc~IIra~TCH BKniO'ieHHeM nayx 6noKOB nocnenoaaTeiibHo, nii6o pa6oToil: co 

c·ne'imaiihHbiMu rrpep.ycrrnrrTeiiHMrr. 

4acTOTHbie xapaKTeprrcTHKH ycrrnuTeneil: Bbi6IIp~niiCb H3 coo6pa:m:eHIIil: apeMeH

Horo nuana30Ha pa60Tbl CTaHnapTHbiX 6IIOKOB II B03MO:>KHOCTeil: npaKTII'ieCKOI'O ocyme

CTBIIeHHSI cxeM ycHnrrTeneil: Ha pacnpocTpaHHeHHbiX naMnax • YciinrrTeriu c co6cTBeH

HbiM BpeMeHeM HapacTaHIISI: OKOIIO, 0,1 MKCeK MOI'yT f\b!Tb Bb!IIOIIHeHbl 6e3 OC06b!X 
•• ' r ' \... 

cxeMHbiX ycno:m:nemrii:, npii aTOM BbixonHoe HanpH:m:eHHe ycrrnrrTeneil: Mo:m:eT IIMeTb ae-

IIII'iiiHY nopSinKa 100 BOIIbT. Y'iHTb!BaSii 'iTO nnSI ocymecTBIIeHIISI Bb!XOnHOI'O KaCKana, 

cnoco6HOI'O o6ecneqiiTb yKa3aHHOe BhlXOnHoe HanpSI:>KeHIIe o6eiiX nOIISipHOCTefi, no

Tpe6yeTCSI nOBOIIbHO CIIO:>KHaSI CXeMa 1 II ' 'iTO B 9KCnepiiMeHTaiibHb!X 

ycTanoBKax yciiiiiiTenii 

CTrr. (nonomiiTenbHbiMII 

pa6oTaiOT 1 KaK npaBIIII0 1 C IIMnyiihCaMII ;TOIIbKO onHoil: nOIISipHo

IIIIII oTpuuaTenhHbiMII) uenecoo6pa3HO npii.cTaHnapTII3aUIIII "' •• • f.• ,e • 

OpiieHTllpOBaTbCSI- Ha YCHIIIITeiiii C onHononSipHb!M Bb!XOnHbiM MMnynhCOM. 

HaKoHeu, Heo6xoniiMo orrpeneniiTb Tpe6osaHIIH, npen'hs!BmieMbie K yciinnTenHM 

B OTHOWeHMll pa60Tbl C. nOBbiWeH!iblMII 3ai'py3KaMII no Bxony: .II Heneperpy')!{ae~OCTM 

II pH 60IIbWllX BXOnHb!X CIII'Hanax. KaK noKa3aiirr IICCIIe,llOBaHust: ( CM.HII me) 
1 

YCIIIIIITeiiii . 
6e3 oco6biX cneuiiaiibHbiX Mep ynoaneTaopiiTeiibHo pa6oTaiOT no 3arpy3oK 

4 ' 
I'V 5 I 10 IIMnyiibCO,B B CeKyHny. B OTHOllleHIIII Heneperpy2KaeMOCTH yciiniiTeneil: 

MO)!{HO 3aMeTIITb cnenyiOIUee. Bo-nepBbiX,· npu OTHOCIITeribHO He60IIbllliiX 3arpy3KaX 
3 4 . . 

. ( 10 - 10 . IIMnyiibCOB B CeKyHny) II CpaBHIITeiibHO KOpOTKIIX onHOnOIIHpHbiX IIMnyiibCaX 

(nnuTeiibHOCTblO no HeCKOIIbKHX MIIKpOCeKyiin ) · cfJOpMIIpOB~a Ha axone yCHIIIITemi 

He o6H3aTeiibHa. Bo-aTopbix, BO ~Horrrx cnyqagx axonHbie_ rrMnynhCbi IIMeiOT 

JiiiiiTSIIbHb!H crran no cpaBHeHIIIO C nepenHIIM cppOHTOM, 9TO n03BOIISieT cpopMrrpo-

BaTh. IIMnyiibCbi nO'ITII 6e3 Bbi6pOCOB•06paTHOH nOIIHpHOCTIIo B TaKIIX cny'iaSIX MO:>KHO . . 

ocymecTBIITb Heneperpy:m:aiOIUIIecSI yciiiiiiTenrr _(5e3 3Ha'iiiTeiibHbiX ocno:m:HeHIIil: cxeM, 
~j 

BBII.lly qero orrpaB.llbiBaeTc~ BKII!Q'ieHIIe TaKoro yciiiiiiTenH B rpynny cTaHnapTII3IIpo-

aaiiHbiX yciiJlllTeneil: WIIpoKoro npiiMeHeHIIH. _ 

Herreperpyma10u.urecg yciinnTenn co cneuiiaiibHbiM ¢opMIIpoBaHIIeM ( H9.IIpiiMep, 

C ,llBOHHbiM nucl:Jrpepeuuupon:laHGM )1 IIPMJI:ieHSieMbie nmi KOIIKpeTHhiX cneKTpOMeTpH'l:e

CKIIX UOIIefi1 uenecoo6pa3HO "B 'iiiCIIO CTaHnapTHbiX 6IIOKOB WIIpO!{OPO IIpiiM9lieHIISI 
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Ha OCHOB8HIBI o6rueil: M.UeM, CT8H,aapTM38UMM 6nOKOB li BbiCK838HHbiX BbiiUe 3aMe-, 

'l8HMH OTHOCMTenbHO napaMeTpOB ycnnnTeneil:- B Kll'leCTBe CTaH,U8pTR3MpO~aHHbiX 6binM 

!IpHHSITbi cne.ayJOume 6noKn: 

a) OcHoBHoil ycHnnTenb {THna Y-2) c nono:mnTenbHbiM BbiXO.UHbiM cHrHanoM 

.00 100 BOnbT M C06CTBeHHbiM BpeMeHeM HapaCT8HIISI MeHbllle 0,1 MKCeK {cM.Te~HiitJ:e

CKMe X8p8KTepHCTMKM). 

6) YtJ:MTbiBaSI, 'ITO .ao HaCTOSIIUero apeMeHn npoMbiWneHHOCTb He BhmycKaeT H~nepe

rpy:maiOIUHXCSI ycHnnTeneil: , 6bmo perueHo BbmonHHTb Heneperpy:maiOIUHil:CSI ycnnn

Tenb { THna Y-4). no HecKonbKo ycno:mHeHHoil: no cpaaHeHHIO c Y-2 cxeMe ( CM.TeXHH

tJ:ecKHe xapaKTepncTMKH). 3ToT ycHnHTenb c ycnexoM npHMeHSieTCSI npn pa6oTe c 

YK838HHblMH BbiiUe. BXO.UHblMH RMnynbC8MH { .UnHTenbHOCTbiO He 6onee HeCKOnbKO 

MKCeK 1 nonOI'MM 38,UHHM c}:JpOHTOM) j 

B) 'HaKOHelli ,ang nonytJ:eHMSI BbiXO,UHbiX MMnynbCOB OTpH!laTenbHOil: nonSipHOCTH. 

npe.aycMaTpRBiliOTCSI .aaa Tuna ycnnnTeneil:: npocToil: {Tuna Y-1) n Heneperpy:maiOrunil:-

cg (THna Y-3) {eM. TeXHH'leCKHe. xapaKTepHcTHKH). 

nocne.aime ycnnnTenli ncnonb3yiOTCSI cpaBHHTenbHO pe.aKo, Haw onbiT n:oKa3biB8eTll 

'!To Ha 10 ycHmtTeneil: Y-2 npnxo.aHTCSI 1-2 ycHnHTeng Y-1 (Y-3). 

1. _ MeTO.Ubi nocTpoeHHSI nMnynbCHbiX ycnnnTeneil: 

063op 

Cpe.an HMnynhCHbiX ·ycHnHTeneil:, ncnonh3yeMbiX B aKcnepnMeHTanhHOil: cPM3HKe, 

Han6onee wnpoKoe pacnpocTpaiieHHe nonyqn'nli ycHnHTenn, COCTOSIIUHe M3- OT.aenbHbiX 

ceK!lliil: ".UBOeK" H "TpoeK" c ,OTPlill8TenbHOil: o6paTHOil: CBSI3hl0 ' [n2 - nB] • YcHnH

Tenn, BKniO'l8IOIUHe B, ce6g HeCKOnbKO T8KHX npoCTbiX ceK!lMil: { K8K npasnno, He 6onb

we 3,4). o6ecnetJ:MB8IOT ycHneHHe HMnynbCOB c cPPOHTOM HapaCT8HMSitcp =0,1-0,3 MKCeK 
' 3 4 

npn Koa¢cPHilMeHTe ycnneHHSI K = 10 - 5.10 • Y cHnHTenn Ha.ae:mHo pa6oTaiOT npn 

OTCYTCTBHH neperpy30K no BXO.UY H 38I'py3K8X .00 10
3 

- 10
4 

HMnynbCOB B CeKyH,ay. 

------
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nHHSHHOCTb aMnnHTYAHOH xapaKTepHCTHKR T8KRX ycHnn:Tenefi onpeJ;J.enHeT?H1 

K6K npaBHno,· BhiXOAHOH CeKun:efi. 3acny)KRB8eT BHHM8HHH BhiXOAH8H ycn:nHTenbH6H 
' -

ceKun:H, onHcaHHaH a [n7] , o6naAaromaH .nocTon:HcTaoM a oT~ollleHn:H ynyqllleHRH nn-

HefiHocTH aMnnHTY ,llHOll xapaKTepHCTHKR B IllRpOKHX .llliH8MRqecKHX .nn:anaSOH8X npli 

BhiXOJlHhiX n:Mnynb~ax nono)Kn:TenbHOfi nonHpHOCTn:. B aHoJ;J.Hofi uen11 BhiXOAHOll: naMnhi· 

BKnroqeHa RHAYKTRBHOCTb1 o6ecrreqHB810Ill8H HMnynhCHOe nOBhiilleHn:e HanpH)KeHRH 

aHO,llHOI'O nRT8HHH- BbiXOJ;J.HOfi naMIIhlo BMeCTO RH.llYKTHBHOCTR .nnH Tex )Ke uenefi · 

B [n .8,9] npHM9H9Hhi ,llliO,llhi 1 OJ;J.H8KO C TOqKII 3p9HIIH o6ecrreqeHHH KpyTOI'O cppOHTa 

HapacTaHHH BhiXO.llHhiX HMnynhcoa nyqwell: HBnHeTCH cxeMa [n7] • Ocy~ecTaneHn:e 

BhiXO.llHOH CSKUIIII Ami liMIIynhCOB OTp!IUaTenbHOfi nonHpHOCTII ,llOCTHI'aeTCSI 6es OCO

OhiX Tpy.nHocTefi. CxeMhi [ns.to], SIBnSiroll(Hecg, no cymecTay, BH.llOHsMeHeHHeM cxeMhl 

ABYX9T8)KHOI'O K8TO,llHOI'O noBTOpn:TenSI1 ooecneqHBa!OT BhiXOAHOe HanpSI)K9HHe AO 

125 B II pH HenHH9HHOCTH M9Hhlll9 1%. B [n 10] noAqepKHyT0 1 qT() T8K8SI ycHnHTenb-

HR3KOOMHhiM. BhiXOAHhiM corrpoTrraneHrreM. O.nnaKo 

npoaepKa npliB9.ll9H]:IOI'O Bblp8)K9HHSI noK83h!B89T 1 'ITO BhiXOAHOe conpoTHBneHHe T8KOll 

cxeMhi HMeeT OAHY 11 Ty )l{e aenHq!Hly no cpaaHenn:ro c o6hiqHofi ".naoll:Kofi" c oTprr

uaTenhliOfi oopaTHOR CBSI3h!Oo 

PSIA M9TO.llOB. 

O.nHHM liS rrpocThiX M9TO.llOI\ flBflSIE:lTOSl MElTO.ll orpaHrrqeHHSI aMnllHTYA· 

AMrrnHTY .ny QHf'Hanoi~ npo~e acaro orpamPtHTb abioopoM ce;oqHo~o cMeiUeHnSI 

naMnhi TaK, l!TOohi ona ae.rmpan&ot>, eenu aMrrnH~yAa cnrnanoa npeaocxo.nHT .nonycni

Mhie rrpe.c,enqt [JltlJ • YpoaeHI> Or'paHH'IeHHSI B !"~TOM cnyqae aeooXOAHMO Bhi6paTb 
.. . . 

.llOOT8T01-I!!O Hll3~!iM, 'lTOQbt Ilpe,llO'l'llpaTHTb 110SI6ll9Hiie ceTOqHoro TOKa B rrocne.nyro

WeM K6CKa.ne, 0TClO,j:ll\ 1.\hiTtlKileT neo!SXOAHMOCTb abiOIIp8Th pa6oqyro TOqKy BOnHSll 

IIOT9HUII8ll8 313.flHpllHHSl1 1-!TO yXy.lllll89T nHHeHHOCTb aMnnHTYAHOfi XapaKT9p!ICTIIKiio 

MeTOA at"paHH'lE;!IHJH ~MIH1H'l'fAM o fiOMOWbiO AHOJ;J.a, aKnroqeHHaro M9)K.lly aHo

.llOM J18,MPhl ~ .ll!3/1!l1'fllleM JH\UPfl?RElHIHI 1 .HBnSieTCSI 6onee y .llOOHhiM (n 11} • 0J;J.H8K0 1 

rrpli 9TOM ypoBeHh OI'p8H!IqeHHSI 38BHCIIT OT TOKa ll8Milhl H OT CTeneHil aarpySKII no 

J?~~O,ff8Wn!9H!i8H_t;ft@Mfl fH\9flH9P© 9P\)IlHHll61UU! [n 10], OCHOB8HH8H Ha BKnroqe

Hllll .no6aaoqnoro Karpgtlorg llo§TopnTena, a aHaqn:Tenbuoa cTerreHH ycTpaHHeT sTrr 

H9,llOCT8TKH. 
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Mo:»<~o aa6e:»<aTb oTpnuaTenbHoro :amiHHIHI neperpy3oK ycnnnTenH nyTeJ'1 .YMeHb-

. weHHH ITOCT05JHHOif BpeMeHH pa3p5I.08 KOH.QeHC8TOpa Me:»<J18MITOBOH CBHi:m • 

..QJIH STOrO npHMeHH9TCH HH3KOOMHOe ceTO'IHOe conpOTHBJieHIIe, npii6J1II31IT91I.bHO paBHOE 

conpoTn:aneaniO ceTKa-KaTo.a naMnbi npn ·ceTO'IHOM ToKe ( 1 - 2 KOM) tn 11,12] • O.a

HaKo, H3-38 napannerrbHOrO BK1IIO'I9HHH STOro COiipOTHBlleHHH K 8HO.QHOH H8rpy3Ke 

npe.Obi.OyWefi ll8MITbl 1 yMeHbW89TCH K09cPcPHUHeHT YCH116HHH K8CK8.Q8. 

· npnMeHeHne CX9Mbl BOCCT8HOB119HHH ITOCTOHHHOH COCT8BliHIOlU9U C ITOMOlUbiO 

· .ano.aa (fl13] -npe.lloT:apamaeT yMeHbweHne KOacPcPHuneuTa Y?HneHnH. O.aHaKo, u3.:.3a 

3H8'IIIT61IbHOrO y:aeliH'I.eHHH npHMOrO COITpOTHBll6HHH .QIIO.Q8 B61IH3H HyneBOU TO'IKH 

TO'IHOrO BOCCT8HOBlleHIIH HyneBOH liHHHH He IT01IY'I86TCH. 

K TpeTbeMy MeTo.ay npe.aoT:apameHHH neper.py3KH MO:»<HO oTHeCTH npnMeHeuue 

H6liHH6UHOll o6paTHOll CBH31Io 

B pa6oTe [n131 
q 

ncnorrb30BaHa cxeMa ycnneHHoro 
• 1/ 

.aHo.aa OCHOB8HH8H 

.Ha O.QHOITOnHpHOH OTpHU8TellbHOH o6paTHOH CBH3H no nepeMeHHOH COCT8BliHIOlU6H Me)K,ay 

aHo.aoM n ceTKOii naMnhi. O.aHaKo, TaKaH cxeMa o6na.aaeT noHn:»<eHHOfi cTa6HllbHOCTbiO 

pa6oThl :acne . .acTBIIe Hami'IIIH .auo.aa B uenu o6paTHofi CBH3II [n.14 . KpoMe Taro, 

II3-38 npoxo:»<.Q6HIIH 60J1bWOrO TOK8 B MOM6HT OTTI!Ip8HIIH .QHO.Q8 1 ITOHBJ1H6TCH .QOTIOll

HHTeJibHOe y.OliHHeHIIe 38.QHero.¢poHT8 IIMITylibCOBo 

. 
BKJIIO'IeHue .aHo.aa Me:li<.OY aHo.aaMH B ABYXKBCKB.OHOH ycn~mTellbHOfi ceKUIIII· 

,aaeT B03MO:»<HOCTb nonyqeHIIH O.QHOCTOpOHHefi oTgHu8T6J1bHOfi o6paTHOfi C~H31I C onpe

' .aeneHHhiM noporoM. Bcne.acTBHe uTcyTcTBIIH eMKOCTH :a uena JJ;HO.O.a 3aTflra:amuu~ 

38.QHero clJpOHT8 He B03HIIK86T. CTa6JWbHOCTb KoscpcpHullaH'l'a M3-sa HaTUPillfl 

.aHo.aa :a uenn o6paTHOii CBH311 ocTaeTCH TBK:»<e HeBhiCOKOfi. KpoMe Toro, nocTOfllJ"" 

CTBO nop~ra 38BHCIIT B 3H8'IIITeiJbHOfi CTeneHII OT CT861llll:>HOCTH IiOTeiUUHlliOB li/;1 

aHo.aax naMn. 

B Heneperpy:»<aiOlUIIXCH ycHnHTenHX 'iBCTO npHMeHSi!OTCst cxeMh! AHfPcpepeHuM-

81IbHOrO yciiJIIIT61IH C K8TO.QHOH CBH3bl0, 

I( II [ ·1 .[l.:aofiKa C .QJIIIHHblM XBOCTOM fll5J 0 COCTOH!UBH ItS JJ;BYX .z:tHcpcpepaiUU{8Jll>tli:>IX 
~ ' . . ' . 

K8CK8.QOB ( K8:»<.Qhlfi K8CK8.0 Bb!IiOJ1H6H H8 .OBOfiHOM TpHO.C.e), OX58'ieHH8Sl OTp!lUaTenb-- ' 

HOfi o6paTHofi CBH3biO, o6ecne'ia:a_aeT · Heneperpy:»<aeMOCTb oT axo.Oii!:lix ·f!Mnym~co:a 

n106oii nonHpHocTu. Y:acTII'IHBH nono:»<HTerrbHaH o6paTH<UI CBH3h BHYTPH caKUII!f nos:ao

nHeT · yny'!Wl!Tb clJpOHT HapaCT8HIIH Bb!XO.QHOrO IIMI1VJ1bC8 ( AO 0,1 MKC9K) o 
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. . 
HeilocTaTKII ::noii ceKuiin 3aKniO"!aiOTCH. ·a He6onbWOM K09cflcpiiUIIeHTe yciinermSI 

( K = 10) .II Henpiiro.nHocTn K npiiMeHeHJi!O B Ka"!ecTBe Bbixo.nHoro KacKa.na ycnniiTenH 

II3-38 Tpy .U.tlOCTH nony"'eHHS! 6011bWOrO BbiXO.UHOro HanpHmeHHS!o . ·; 

.Qng YCH110HIISI IIMnynbCOB TOllbKO nOJ10)KIITOJ1bHOH nonS!pHOCTII B [nt6J HC~OJ1b3yeT-. 

CSI COKUIISI, co.nepmawag TOllbKO O.UIIH .UIIcpcpepeHUH8J1bHblll K8CK8.U ll neHTOHHblll yCIIJ1M

TOJ1b. npiiMOHOHHO neHTO.U8 ll03BOJ1SIOT HOCKOllbKO llOBbiCIITb K09cpcp.HUHOHT yCIIliOHIISI 

( K = 25) 11 .naeT B03MO)KHOCTb llOCTpOMTb BbiXO.UHY!O COKUH!O C 6onbWHM BbiXO.UHbiM 

H8ilpS!)KOHHOM 0 

B ycnnnTengx noc.TOSIHHoro TOKa neperpy3Ka ycTpanSieTCSI H3-3a OTCY'J,'CTBHSI 

p83.UOJ1HTOJ1bHbiX KOH.UOHC8TOpOB Mem.ny K8CK8.U8MU. 

TaKoil: npnHunn 6hin npnMe.neu a pa6oTe [n 17] • B 9TOM cny"!ae cTa6nnbnocTb · 

pa60Tbl yCIIJ1HTOJ1SI .UOCTHraeT(;;g 38 . C'leT YBOJlll'iOHIISI rny6.HHbl o6paTHOil: CBSI311 1 T.e. 

38 C"'OT YMOHbWOHHS! I\09cflcp!1!UH~HTa yCUl10lli1SI CXOMblo 

B .noKna.ne [nts] 6bmo cioo6rmuo, "'TO BhmonHeH Heneperpy:>Ka!OlllHHCH ycHnH-

T!:l/1h1 nQCTpOO!lH!>lfi lla Tlfll!HllHJlEl ~BOJlCTBOHHOH 0Tp11U8TOJ1bHOil: o6paTHOil: CBS!3H no 

nOCTO_S!HliOMY H no ll~flElMElHIIOMY TOKYo . . . 
•. . . 

a [nt4] • B 9TOM ycHnHTene o6ecne"!HB~eT-:-: 

CSI Cp8!'lHl!Tellbfl0 yCTOft'liHlaSI paOOTI.\ ilO nOCTOSIHHOMy TOKy l1p1I 6onbWOM K09cpcpuunenTe 

yciinOHfUI .UJHI H~llYllbCOB (Kw:;!QQ) 1 0.llH81<0 1 CXOMbl YCHliHTeneiJ: C IICUOJ1b30B8HHOM 

ranbBBHH"'OCKilX cam:~eJl IlOilY'HliOTCR .UOCT8TO"'HO CJ10)K~b!MH •. 

H:;~ ptH'lCMOTpeiUtfl MeTO.ll08 nocTpoeniHl ueneperpy:>KBIOlllHXCH nMnynhCHbiX ycii:nn

Tiilneti MO>KHO O,l;lelWTa CllElA)'IOlUKO 38MO'i8HHS!o 

C ··'ra"'KH apeHIIH npeJJOTBpawemtSI n:eperpy3KH MeTo.n .HcKmo"'eHnst pa3.nemiTenb .oro 

' KoH.neucaTopa HillHJeTcSI umt6onee al}1cpaKTHBHbiM. O.nHa~o, npii aToM B03HHK8JOT Tpy.n

uocTu1 CBSI3IU!Ub1El C pllOOTOJl yCllllMTOl!fl B p9:>KIIM9 nOCTOS!HHOrO TOK8. 

Hcnonb3081.Hme .anQ'lciJepemuHHibHaro yciiniiT9J'!SI o6ecne"'IIBaeT ycTOH"'HBY!O pa6oTy, 

HO B 9TPM Cli)'IJI;\e IH'l~tFcPHUHElHT YCIIJ10HHSI C9KUIIU Cp8BHIITOJlbliO Man. 

np!r Hei:SOilb!LIHX SllT'p)'OKO.X ll OTpUU8TOl!bHbiX BXO.UHbiX UMnynbC8X MO:>KHO 

c'IJHTUTb YAOJHWTBOflH'fl'lllMlbiM peweHHeM npiiMeHeHIIe MeTo.na .nno.llHOro prpaHu-

l{eH!{fl C KCITOAHl>lM llQ~1'0flHTCJIOM B CX9Me 06bi"'HOi:i '" .UBOfiKH" nnn "TpOil:Ku" • 
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U pH HCllOilb30B8HHH p83.ll9iiHT9ilbHbiX 9MKOCTeJl: B yCHiiHT9JHIX O.llHOllOmlpHbie 

HMllyilbCbi MOI'YT nepe,ll8B8TbCSI TOiibKO C COnpOBO:lK.ll9Hli9M H9KOTOpOI'O H3M9H9HHSI 

HyneBOJl: illiHHHo 3TO SIBii9HH9 Bbi3biB89T C.llBHI' llliK8 B .lllicPcPepeHUH8ilbHbiX Cll9KTp8X . ' , . 
npn 8MlliiHTY .llHOM 8H8iiH3e • .[I.ng ycTp8H9HHSI T8KOI'O H9:lK9il8T9ilbHOI'O S1Bil9HHSI Hi:m6o-

nee npOCTbiM M9TO.ll0M SIBiiSI9TCSI npHM9H9HH9 CX9Mbl BOCCT8HOBil9HliSI llOCTOSIHHOH 

COCT8BiiSI:OIU9:ll: [fl 16) o 

.[I.nSI Cll9KTpOM9TpH'19CKHX YCHiiHTenell: npH 60ilbWHX CKOpOCTSIX C'I9T8 BOnpoc. 0 

cPOpMnpOB8HliH liMllYilbCOB HM99T B8:lKH09 .3H8'19HH9. Ecnn BXO.llHbl9 HMllyilbCbi HM9IOT 

OTHOCHT9ilbH? KpyT.OH Cll8.ll 38.llH9I'O cPpOHT81 TO B03HHK89T Tpy .llHOCTb1 CBSI38HH8SI ·c 

noHBneHneM o6paTHoro Bhr6poca • .D.nH yMeHbWeHnH aMnnnTy .llbi o6paTHbiX Bbr6pocoB 

B. [fl16] npHM9HSii18Cb illi.~HSI. cP,OpMHpOBKH 1 H8I'py:lK9HH8SI Ha conpOTHBH9HH~ He p8BHOe'·.· 

BOiiHOBOMY COllpOTHBil9HHIO illfHlflfo 3cPcP9KTHBHbiJl: MeTO.ll K0Mll9HC8UHH o6p8THOI'O Bbi-

6poca 6biil llp9.lliiO:lK9H. B .ll0Ki18.ll9 [fl20], HO ,OH HyJK.ll89TCSI B CpaBHHT9ilbHO CllO:lKHOH 

cxeMe. 

3a nocnenHHe I'O.llbi nonyqun pacnpocTpaHeHHe MeTon, cocTOH~Idt He B ycTpa

HeHHH o6p8THOI'O Bbi6poC8 1 a B _T8KOM cPOpMHpOBBHHH HMllYilbCOB 1 KOTOpoe npenycMaTpH • 

BaeT nonyqeHne .llByxnonHpHoro HMnynbca~ MeTO.ll ¢opMnpoBaHHH n:MnynhCOB B_ Bn.ne 

.llBOHHOI'O .lllicPcPepeHUHpOB8HHSI; npe,llnO:lK9HHbiH Fairstein' OM [flt2J 1 SIBiiSieT-

CSI ScPcPeKTHBHbiM .lliiSI ycTp8H9HHSI CM91U9HIISI llliKB. U pH .llBOitHOM .llHcPcPepaHUHp0B8HHH 

nonyqaeTCSI pg.zi npenMyiUeCTB: OTCyTCTByeT H3M9H9HH9 ll<?CTOSIHHOfi 90CT8BiiSIIOIUefi 

npn pasHbiX sarpysKax; yMeHbWaiOTCSI TPY.llHOCTH, CBH3BHHhre c. onpeneneHueM MecTa 
. . 

BKnro'leHnH nn¢¢epeHuupyrorunx ueneit; yMeHbW8IOTCSI wyMhi n MuKpo¢oHHhiil a¢cpeKT 

ycnnuTenH. 

OnncaHne Heneperpy:>Karoruerocg ycnnnTeng c .llBOitRbiM .llHcPcPepenunpQBaHHElM JHH?p8bltj 

6hrno ony6nHKOB8HO B [n24J 1 noc.ne sToro 6hrn paspa6oTaH 6onee co8epweHHhrfi ycHnH~. 

Tenb [fl12] 1 KOTOpbiH npeKp8CHO pa3pewaeT llHK1 COOTBeTCTBylOtUHfi M8iiOit 9H9pi'HH 
. . ' 5 

npH HanH'IHH HMnynbCoB ropa3no 6onhweit sHeprHn, npH 3arpy3Kax no 10 ·aMn/ceK. 

B KaqecTBe nli¢¢epeHunpyro1UHX uene.it npnMeHeHhi cneuuanbHO no.no6paHHbre nHHIUi 

cPOpMHpOBKHo 

.[I.BofiHoe .llHcP¢epeHunpoBaHne MO:lKeT ·6hiTh AOGTnrJiyTo n npn noMOIUH R C -uenett. 

Heneperpy:lKBIOIUHfiCH ycnnHTenh, nocTpOeHHh!lt Hll A!JOfiHOM R c -nHcp¢epellUHpoi:H~HIIH I 

onncaH B [n2~ .[I.nH o6ecne.qeHnH paBeHCTBa rinoil.xaz:ta:ll: IH~p~uefi H HH?KH@it nonoBHH 

~~-------------
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CcPOPMHpOB8HHhlX 6HIIOl!SipHb!X HMIIYllbCOB 1 IIpHM9H9H8 .UHO.UH8SI CX9M8 BOCCT8HOBl!9HHSI 

IIOCTOSIHHOH COCT8Bl!SIIOlllefi llOCl!ei nepBH'IHOJ"O .UHcPcP9p9HUHpOB8HHSI, 

B .uoKna.ue (1118] OTMe'leHo, 'ITO co'leTaHHe HeneperpyJKarowerocSI ycHnHTemt, 

OCHOB8HHOJ"O H8 .UBOHCTB9HHO:lt 0TpiiU8T9l!bHOH o6p8THOfi CBSI3H B CXeMe yCHl!HT9l!SI IIO

CTOSIHHOJ"O TOK8 1 C M9TO.UOM .UBOHHOJ"O .UHcPcPepeHUHpOB8HHSI MOJK9T IIpHB9CTH K Y.UOBne• 

TBOpiiT9l!bHOMY pesynbTaTy, 

3acnyJKHB89T BHHM8HHSI pSI.U .UOKl!8.UOB 0 M9TO.U8X cPOPMIIpOB8HHSI [1119 - 23], 

B [1121j . 6hrn npe.unoJKeH MeTo.u ¢opMHpoBaHHSI c TpoitcTaeHHoit cTpyKTypoa, KoTophrit 

B 60l!bll!O:lt CT9Il9HH KOMI19HCHpyeT Bl!HSIHHe CII8.Ua B9pll!HHhl HMIIYllbCOB 1 IIpOHCXO.USilll9J"Q 

Hs-sa .nanH'IHSI R C -nepexo.a.Hhrx · ueneit, O.a.HaKo, TaKoti: Me To .a. ¢opMHpOBKH He nony

'IHn pacnpocTpaHeHHH Hs-sa ero cnoJKHOCTH. 

VlT8K 1 IIpH IIOCTp09HHH ycunuTenefi, npe.UH83H8'19HHhlX .Ul!SI 8Mill!HTy.UHOJ"O 8Ha

l!H38'-IIpH 60l!blll~X sarpy3K8X 1 H8H6~nee· 8cPcP9KTHBHh!M SIBl!S19TCSI IIpHM9H9HH9 .UBOfiHo-

1"0 .uu¢¢epeHuupOB8HHSI, npH 8TOM YCHl!HT9l!b .uonJKeH 6h!Tb paCC'IHTaH Ha pa6oTy 

C 6HIIOl!SipHhlMH HMIIyl!bC8MH 1 'ITO 3H8'1HT9l!bHO ycnOM<:HSI9T ElJ"O CXeMy. C .Upyrofi CTOpo· 

Hhl, ycunHT9l!H C .UBOHHOfi cPOPMHpOBKOil: ycnell!HO pa6oTaiOT l!Hlllb C BXO.UHh!MH HMIIYl!b

C8Mll orrpe.a.eneHHOil: cPOpMhl 1 BBH.Uy '191"0 HX IIpHM9H9HH9 B .3H8'111T9l!bHOH CT9Il9HH 

orpaHu'leHo. 

. . . 

2. CxeMa ycunuTeiieil: 

!JpiL Bht6ope KOHKp9THhlX CX9MHhlX M9TO.UOB Bh!Il0l!H9HHSI 6nOKOB ycunHTenefi, 

I1p9.UH831H\'19HHblX Al!R ll!HpOKOJ"O I1pUM9H9HHSI 1 6btn0 pell!eHo Op.l19HTHpOB8TbCSI Ha npo

CTble CX9Mhl 093 I1pllM9H9HllSI .t:I19UH8l!bHh!X · M9TO.UOB cPOpMHpOB8HHSI B 6noKe [1112,21] 

OcHOBHOil: ycunHTenb (Y-2) 

Oenmmoll ycunnTenb Y-2 ( pHc,1) cocTouT Hs .uayx ycHnHTenbHhrx ceKuHfi, .llnst 

yny'llll9HIHl liHH9fiHOCTH 8MI1l!liTY.UHOil: xapaKT9pUCTHKH. B Bh!XO.UHOM K8CK8.U9 IIpliM9He

fJa CXel'~Hi llMIIYlll:>CHOI"O IIOllhlllleHHH ~HarrpHM<:9HHR IIHTaH.HSI [ 117J, 

<;flaSOlHUIElpTop ( 111) llbii10liH9H Ha BXO.Ue yCHl!HT9l!H 1 T8K 'ITO Tpe60B8HIHI K ero 

nuHethrocTu nerKo BhlnOlUISUOTCHo OH oGna.uaeT aMnnn:Ty.UHOil: xapaKTepHCTHKofi, nn:HeitHofi 

.uo U86J){,= 1 15 a (uemmeliHOCTbiO MeHbll!e 0,5%)c t c:p <. 0,02 MKCeK 'u HMeeT K=0,7 
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( pac.2). ' .Dmt KOMIIeHcaurur. BnHHHHSI pa36poca rrapaMeTpoa .naMIIbi Ha pa6oTy cpaGOI1H

BepTopa B K8TO.llHyro .U9Ilb BKniD•IeHO COIIpOTifBneHHe 5,1 KOM, B 3aBHCHMOCTH OT rro

nSipHOCTH BXO.UHOI'O CHI'Hana BXO.ll rrepB.OI'O KBCK8.ll8 YCHnHTenH IIO.UKniD'I89TCH K 8HO.ll

HOU (rrpa: OTpHU8TenbHOM BXO.llHOM CHI'Han~) HnH K8TO.llHOfi Harpy3Ke (rrpH IIOnOmH

T9nbHOM BXO.UHOM CHI'Hane) nBMIIbl n 
1
, 

U Cn;.(C) Jt 

4 

.3 

.fl . 
~u~~~-3--~~~~~~-J~-~~-·U~t~ 

'3 

lf 

Pile, 2, AMrrnHTy.uHafi xapaKTepucTaKa cpaGOHHBepTopa, 

JlBOfiKa C OTpHU8TenbHOll 06paTHOH CBSI3biD 0 IIpHM9H9HH8SI B nepBOU ycHnHTenb-
.· 

HOfi C9KU1m, B,binOnH9H8 Ha .llBYX nBMIIBX n2-n3
, Koacp_cpHUH9HT ycaneHHH STOti C9KUHH 

onp e .uemteTca r;onpoTaaneHJ!9M R 0 : npu R 0 = 90 OM - K = 1 Oll; rrpu 

Ra "'2,45 KOM - K - = 10, nauellHhlti .llll8Il830H 8MllnHTy.llHOll xapaKTepHCTHKH rrpa 

H9n!fH9fiHOCTH M9HbWe 1% H8XO.llHTCS! B rrpe,uenax .llO 10 B . IIO Bb!XO.lly ( pHc,3) • 

BpeMst uapacTauaa aToti .uaotixa B o6nacTa UObtK~lO B cocTaamreT t-,-'0,07 MKCeK, 
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Bb!XO.llHaSI C9KUU.II COCTOHT H3 Tpex naMn n3- n
6

• OTa C9KUH.SI o6ecneqHBaeT 

mmeiiHyro aMIIllHTY .llHY!O xapaKTepucTHKY . s npe.llenax U6~>tX-' 1258 c t"' = 0,05 MKCeK. 

KoacpcpuuHeHT ycuneHH.SI BbiXO.llHOtl: ceKuriH Bbi6paH HSCKOllbKO 6onbrue 101 T,e, K=14,3, 

qTo6bi KOMII9HCHpOBaTb KO~cpcpHUUSHT yCUllSHH.SI B npe.llenax liOp.SI.llKa. :t_ 10%. 

CTyneHqaTaSI perynHposKa. KoacpcpHuHeHTa ycHneHHSI ocyruecTBnSieTcSI: .ll9llHTeneM, 

BKlJlQqeHHbiM Ha BXO.ll9 'YCHllHT9ll.SI, npHM~H.SilOTC.SI .llBa THria .ll9llHTenetl:: .ll9l!HT91lb THna 

A, noasonSiroi.UHtl: H3MeH.SITh KoacpcpHuHeHT ycHneHH.SI no .ll9C.SITHqHotl: cHCTeMe H .llenH

Tenb THna s·, MeH.SI!OIUHtl: ycHneHHe npH6nH3HTenbHo no .llBoHqHoii cucTeMe (dM,TexHH-
- . . I 

qecKue xapaxTepucTHKU ). nepsi>Iii .ll9llHTenb cocTOHT H3 ·10 conpoTusneHHtl: Tuna 

Enn-0,25 no 510 oM, tlenuTenb THna E BbmonHeH us 10 conpoTHsneHutl: 

-·~ 2500-1000-500-500-250-100-50-50-25-25 OM, 

MaKCHManbHbitl: KoacpcpHUH9HT ycHneHu.SI ycunuTen.SI cpuKcupyeTc.SI Ha K = 100 unu 

K .. 1000, nepeKmoqeHue OT O.llHO!'O KO?cpcpuuueHTa ycuneHU.SI ( K=lOO) Ha .llpyrotl: 

( K .. lOOO) ocyruecTsn.SieTc.SI nepenaiiKotl: conpoTusneHn:.SI R 0 s aHO.llHOtl: uenu n
3 

• 

lieneperpy:m:aroruutl:c.SI ycHnuTenb ( Y-4) 

OcHoaoft Henaperpymaroruel"OCst ycHnHTenSI stsn.SieTc.SI cxeMa ('.llsoiiKu c .llliHHHbiM 

XBOCTOM II (nl6], Tal< KaK TaKaS! .llBOtl:Ka o6na,llaeT CpllBHI1T9ilhHO He6ol!hlliUM KOacpcpn:-

UHSHTOM ycuneHHSI ( K .. 10) I npUMSHSI!OTCSI .llBS TaKUX CeKun:u. npH 9TOM O.llHY . 

CSKIUUO ~9il9COOOpa3HO IUI.llOR3M9HHTh .llil.SI TOI."0 1 qT06bi HCKll!OqHTb Hano6HOCTb B npH

M9H9HUH s 6no~te cpasormaepTopa. B KaqecTse BbiXO.llHoii ceKuuu ucnonbaosaH TaK :m:e, 

,KaK a :a- YCHllHTene Y-2, MSTO.ll .HMIIYllbCHO!'O I10Bb!III9HUSI aHoaHO!'O nuTaHU.SI, 

CxeMa Heneperpyml'l.IOlUel"OCSI yCHllUTSllSI Y-4 npuse,lleHa Ha puc. 4. nepsa.SI 

CSKURSI yoHnWremt l:lbHIOllHElHa Ha naMnax n1- n
3 

H HM99T K=10o tcp = 0,01 MKCe~ 

npn: U8ftl( (. 10 a, nHHeftHhtlt yqaCTOK aMIIllHTY.llHOtl: xapaKTepuCTHKI1 .llO UBI>I)C = 15 B 

(npH H9JlHHelhlOCTK MElR~We 0,6%), 

BTopaH C9KUHH 1 BhinOJlHSHHast Ha · n3-n4, UM99T ,llBa Bb!XO.lla, Ha Ko:ropb!X nony

q£110TCSI ltMnynhCbt 1 paaHbte no aMnHTy.lle H npoTusonono:m:Hbie no non.SipHocTu, B aasu

ClfMOCTif OT llOl!SipllOCTif BXO.llRbiX liMIIYllbCOB llQ{lQlliH'l'ElJlbHhlft CH!'Han Ha nocne.lly!OlllYIO 

BhiXO.llllYIO CeKURIO CHUMaeTgij g QAHQr'Q Ha ti.HO.I:\06 ll8MI1bl n4• nepeMeHHOe conpOTUB

l!9HH9 (lqQ QM) § A~OA~ n4 npaAHaaHaqaeTC.SI .llll.SI IIO.llperynHpOBKU KOacpcpuuueHTa 
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yc1Inemu1 (::!:JO%). KoacpcpiiUIIeHT yciineHIIH, speMSI "aapacTaHrrSI rr nrraefiHblfi y'IBCTOK 

8MITJIIITYAHOfi xapaKT9piiCTIIKH - T8KH9 2K9 1 K8K II y rrepaofi C9KUHII. 

BbixonaaSI ceKUHSI ( 115 -. ~7 ) OTJIII'IaeTcSI o'r Tofi JKe ceKUIIII Y-2 J?.IIcpcpepeaurr

anhHbiM BKJIIO'I9HII9M. Jl8MITbl JI
5 

.II H9KOTOpbiM H3M9H9HH9M pe2KIIM~ pa60Tbl Jl8MITbl JI
6

, 

CeKUIISI IIMeeT K=lO, t cp = 0,06 MKce~ ~PII Utbrx ~ 100 s. Bb;;o.n.Hoe HarrpHJKeHIIe 
. . 

JIIIHefiao no UI•'X, =125 a (cM.T9XHII'I9CKHe xapaKTepiiCTIIKH) 
,- . ,/. ' . 

nepeKJIIO'I9HHe M8KCIIM8JlhHOt'O K09cpcprrurreHTa
1 

ycHJI9HHS! Bcero yCHJIHT9JIS! OT 

K.=~OOO Ha K = 100 ocyw;ecTaJISI~TcSI IICKJIJO'IeHII~~~tie\sofi .ceKuiirr, AJISI aToro sxo.n.-. 

aolt ~IIrHan c .n.eniiTenSI rro.n.aeTcSI Ha ceiKy 11
3

• \- , 

' ' ' \ '· 

\ ,, 

\ ' 

YcrrJIIITeJIII Y-:1, Y-'3. '· .. '\ 
\ \ 

\\ ~-\ 
JlJISI p8CW1Ip9HHS! 06JiaCTII B03M02KHbJX ITp1IM9H9l!IIH CTaHnapTHp!X 6JIOKOB 6bJJIH 

. . \ . \-

paspa60T8Hbl YCIIJIIIT9JIII C OTp1IU8T9JlhHbJM BbJXOAHbJM HarrpSI:lli:\HIIeM'• \~TH yCIIniiT9JIH 

pe2Ke ITpHM9HS!IOTCS! H H3t'OT8BJIHB810TCS! B M9HhWeM KOJIII'I9CTB~ He)KeM YCHJIIIT9JIII 

Y-2 II Y-4 . . . ' \ 1 \ 

CxeM~ yciiJIIIT9JISI Y-1 rrpnse.n.eHa Ha p1Ic.5 ; OTJIII'IaeTcSI ciT \~ei1b1. ~.:;-2 JIHIUb 

BbiXOAHOfi C9KU1Ielt. Bb!XOAH8S! ceKUIIS! Y-1 COCTOHT H3 ABOHKH. c. ot~~;~,:~~b~Gi ' 
. . \ . i \ .' ... .:. . 

o6paTHOlt CBS!3bl0_ Ha Jl8MIT8X JI
4
-JI

5
• J11IH9HHOe Bb!XOAHO~ H8ITpS!2K9HIIe..:. [flt•~~160 B 

( K=l4,3, . t cp =0,05) .- JlnH no.n.peryniipOBKII KoacpcpiiurreHTa yciiJI~HIIJ BK[JJOtieHo B aHo.n.-. . . . . . . . . . b l . 
HYIO ~errb 115 rrepe!')19JIH~e c?PPOTIIafieHIIe (330 oM) •. B _cny'Iae: pa6oibi yc~1rrTejm · 

Ha 9MKOCTHYIO Harpy sKy. H86JIJOA89TCS! 3H8'IIIT9JibHOe 38TS!t'IIB8HHe 38AH9t'l) cPpOHTa 

· (nprr CHarp,=~.150 ncp - tsaTSI~.= 1 ~KC'eK). JlnH ycTpaHeHrrSI Ta~o~o I ae.n.octaTKa 

6bJJI rrpenycMOTpeH BbiXO.ciHofi. K8TOA!fblil ITOBTopnTeJib ( K 0,95). n pHI9TOll:-hiiHeitHbTil 

Y't8CTOK BbiXOAHOl'O HanpH:m:eHHSI co.Kparn;aeTCS! AO U a6/X "11 0 Bo 1 .. ~epe~JIIO.· '19HHe 

M8KCIIM8JlbHOt'O K09cpcpJJUIIeHT8 YCHJI9HHS! H ITOJIS!pHOCT~ BXOAH.Ot'O IIMfYJihCa:,···OCyrn;e~

CTBJIS!9TCS! T8K 2K9 1 .K'8K II s-ycifJIHTene TUITa y:..2 (eM, T9XHII'I9CKH9 tapi"KT~pHCTHKH). 

CxeMa Heneperpy JKaJOrn;erocSI ycunnTeJISI · Y-3 c oTprruaTeJibHbiM ablXOAHbiM 
I . . ' ' 

IIMITYJlbCOM rrprrae.ileHa Ha puc; 6. nepaaSI C9KU!:fS! Y-3 (naMITbl Jili-n~ Bbi~OJIHeHa 

TaK :m:e KaK II BTopaSI ceKUHSI Y-4 (.JI
3
-n

4 
pn0 A), BbiXOAHaSI cr ~UIISI ;.~3 

(naMrrbi 113-11
6

) BbiiTOJIHeHa rro cxeMe BbixonHofi ceKUIIH Y-1 c .n.o6a Jf)HII:~ ()rpaHn'In-. 

I 

j 
I 
/. 
I 
.1· 

/./ 



! 
f 

f 
1 
) 
! ~ 
; 
~ 
~ 

s 
"' .;" 
~ 

~ • 
i ~ .... 

I 
I. 
l 
l i: 
l 
! 
' ! 

I 
I I 
r 

"' 
i 
·~ . ~ 

0 
~ 

~r 0 
® l 

®i 

0 
@ 

® 

<B 
/•\'• 
·J.V 

@J 

oe 

\ 
: f . ,. 

', t~ 

: li 
';, 

,! 
• \. 

;,. . t 

:} 
1r.-,r----ccr--~~~. 

i 
:J: 

~ ;• 
' ;:; 

~ I 

-



21 

Temi aMnmrTy.U HI:! li8Mll9 J14 [n 10] H H9KOTOpb!M H::'1M9H9HH9M p9)KHM8 pa6oTbl naMn. 

, OrpaHH'I9HHe BMllliHTY.U B .uaHHOii: cxeMe npoii3BO.UHTCH Ha ypoBHe 7 - 9 BOlihT. Bbrxo.u

HaH C9KUHH HM99T liHH9llHblll yqacTOK 8MilliHTy.UHOH X8p8KT9pHCTHKH B npe.uenax .UO }}Qa, 

MaKCHMBlihHhiii Koa¢¢uuueHT ycrrneHHH no.u6upaeTCH nepenaii:Koii: conpoTnaneHHH o6paT

Hoii: CBH3Ir R o B aHO.UHOii: uenrr n5• B saaucrrMOCTH OT nonHpHoCTH axo.uHoro HMnynhCa 

CHf'H8li C nepBOH C9KUH!i CHHM89TCH C O,UHOI'O H3' 8HO.UOJ3, liBMITbl J1
2

, 

3. Pa6oTa ycrrnuTeneit· nprr noBhiWeHHhiX sarpysKax u neperpysKax 

npu HCllb!T8HiiH yCHli!iT9li9ll: B03HHK891' BOJlpOC 0 M9TO.UHK9 H3M9p9HHH sarpy30'I-

Hb!X H neperpY.30'IHb!X xapaKT9pHCTHK. 

B pa6oTe [J110] onuci:m npoc-roll M9TOA H3MepeHHH neperpysotiHhrx xapaKTepucTrrK. 

Ha axon ycunuTenH o.uHoapeMeHHO no.n.aaanH.Ch none'3Hhre n neperpy:>Karowue nMnynhchr 

OT .UBYX reHepaTopoa, paOOT810lllHX lHl paSHbiX 'I8CTOTax. 

npoaepKOii: UOCTOHHCTB8 K0ScpclJUUH9HTa yCHl19HHH .UllH llOl193HbiX HMllYllhCOB npn 

Hanuqnrr neperpy*arou.i!lx nMnynhCOB OJ.temmanacb Henerpy:>KaeMOCTh ycifnuTenH. O.uHaKo, 

B STolt pa.ooTe He y:Kasaa M9TOA rrsMepeHIHI llOCTOHHCTBa Koa¢¢nuneHTa ycuneHnH .unH 

llOli93Hh!X HMllYl1hCOB 1 pA3MblThiX riO aMTillHTYA9 BCll9,UCTBH9 HX COBU8,U9HHH C neperpy-

Eonee KOHKp91'Hhlll It fH.\IlHOIHlllbHhlil M9TOA H3MepeHHH sarpy30'IHhiX H neperpyaoq-
. ' 

Hb!X X8p8KT9pHCTHK. O!lliQI:!'i B [Jl16] , 3arpy~O'IHb!9 CBOii:CTB8 yCHJlHTemr npoaepHliHCh 

C HCTO'IHHKOM QQ 
60 

1 O!lp9A9n.!In8Cb 38BUCHMOCTb H~M9H9HHH il0liO)K9HHH clJOTOllHKOB 

1,17 If 1,33 M~a, a wutme pa3pemaHJte cpoTonuKa 1,33 Maa oT cKopocTrr cqeTa. 

neperpy30'IHl:>I9 oaoil:CTBa yc!lmiTemi ObinH H3Y'I9Hbi 

· ·c.. 1s1 nrrKa peHTI'9H0BCKOI'O H3JlY'I9HHH npenapaTa ~ 

nyqemtH MHoro oonhwell aaepnm ( K .. nany'IeHrre 661 

nyTeM Ollp9,U9li9HHH CM9IU9HHSI 

(32 I<aa) npu Hanrr'IHH us

I<aa). Heas6e:>KHoe BliHHHHe 

TaKoro oTp!luaTem=~Hof'O amHIH!Ul MO:»mo ua6e)KaTb npnMeHeHrreM .uononHrrTenhHoro 

Tp8KT8,. 1{81{ 9TO Q,ll9nl'lf10 B paooTe [JI1.2] , n'pH lt3Mepemm sarpy30'IHb!X xapaKT9pH.CTHX 
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Ha BXOLl ycnmnellSI no.aaaanHCh HMnyllhCbi no LlBYM Tp8KT8M! no nepBOMY Tp8KTY . c 60 
HMnynbCbi OT reHepaTopa, no BTOpOMy Tp8KTY - HMnyllbCbi OT HCTOqHHKa 0 • npn 

9TOM II3M9H9HH9 aarpy3KII BBOLliillOCh TOllbKO BO BTOpOH TpaKTo no paapewaroruei!: cno-
. . .' 60 

co6HoCTI!: II· CllBIIf'Y nRKa HMnynhcos oT reHepa.Y.opa. npn naMeHeHuH 3arpyaKII Co . 

OU9HHB8llHCb aarpyaoqHbi9 xapaKTepHCTHKH YCHllHTeneH:. 

C 137 
npJi npoaepKe m3perpyaoqHbiX CBOHCTB no.aimanHCb HMnyllhCbi OT HCTOqHHK8 ~ 

no nepaoMy. TpaKTY 1 6hrnH naMepeHbi paapewaromaH cnoco6HOCTh peHTf'eP.oacKoro nany

qeHHSI (32 Kaa) H nono)!{eHne nnKa a aaancnMOCT~ oT naMeHeHHH aarpyaKR Co 60 

no BTOpOMy Tp8KTY• 

~o cnx nop OTCyTcTayeT qeTKoe onpe.aeneHne Koa¢¢nuiieHTa neperpyaKH yciinR

TellbHbiX yCTpOfi:CTB ( n10, 131 141 16,25 ) o no-BHLliiMOMy1 B cnyqae npHM9H9Hli5I Tep

MliH8 "Koa¢¢1IuReHT neperpyaKR" [n10,14,25] HY:>KHO yKaahraaTh .aononHRTenhHoe yc

noaRe. HanpRMep, .anH nepRo.trRqecK!f nowropHIOillliXCH HMnynhcoa Heo6xo.aHMO yKaahmaTb 

LlJUiT9llbHOCTh neperpy)KaJOUlHX HMnynhCOB H pacCTOSIHH9 M9:>KllY neperpy:>K8IOUlHM li 

noneaHbiM (IIccne.ayeM!:iiM) •HMnynhC8MHo B cnyqae pa6oTbi co cTaTIICTl{qecKH pacnpe

.aeneHHbiMH IIMnyllbC8Mif Heo6xOLliiMO LlOnOllHHT9llhHO YK83biB8Tb LllliiTSllhHOCTb II aarpya-.. ~~ "· 

KH. none3HbiX If neperpymaiOUIHX HMnynhCOB. B o6onx cnyqaSix Koa¢¢HUHeHTOM neperpya-

Kif MO)!{HO H83biB8Tb 0Tl:IOUI9lilf9 aMnllHTy Llbi neperpy)!{8I0UllfX HMnyllhCOB K 8MnllliTY .ae 

M8KCHM8llhHoro HMnynbca, ycanHaaeMoro liHHeH:Ho. Heneperpy:>KaeMoCTh ycHnHTeneii: npa 

Ll8HHOM KOa¢¢HUii9l:IT9 neperpy3Kif OU9HliB89TCSI nOCTOHHCTBOM 8MnlluTy Llbi UOll93HhiX 

IIMnynhCOB Ji8 BbiXOLl9 yCHlllfT9ll5I Llmt nepHOLlRqecKH noBTOpS!IOUlHXCSI HMnyllhCOB Hnll: 

cTeneHhi<i CMemeliltst. uaKa a. yxy.aweaHH paapewaror.Ueii: crroco6HOCTH noneaHbiX uMnynh..., 

COB B Cnyttae CT8THCTittt9CKif pacnpe.aeneHHbiX HMUYllhCOB. 

npn li3M9p9HHH yCiillliT9ll9fi no· 3arpy30'iHbiM If rreperpyaoqHbiM xapaKT9pHCTHK8M 

6bill npHM9H9H M9TOLl [nJ2] C H9KOTOpbiM lf3M9H9HH9M. ~llSI lf3M9p9HilH li3f'OTOBlleHa 

Cll9UH8llhH8H YCT8HOBK8 1 6noR-cxeMa KOTOpOH: npHB9Ll9Ha ~a pliC. 7. 

CTaoun!faupoaaaahre no aMnnnTy.ae ~HMnynhcbr Mo.aynHpyroTcH wyMaMn, a peaynh-

TaTe ttero nonyttaroTcR lfMnynhCbi1 paaMbiTbie a He6onbwlix npe.aenax no ~MnnHTy.ae. 

OaH JiCilOllh3YIOTCH a RattecTae onopHbiX HMnynhcoa. ~nH no7IyqeHHR ·cTaTHCT!fqecKH pac-

. c 60 
npe.aell9HHbiX liMTIYllhCOB MO>KHO 1iCilOllh30B8Tb JiCTOqHJiK 0 1 HO npH 8TOM nonyqaroT-

CSI HMilYllbCht, pacnpe.aeneaabre ae TOllhKo ao ·apeMeHn, no n no aMnnuTyne. TaKHe HM

nynl>Chl nparo.an1>1 .ana li3M€p9HHH aarpyaoqHbrx · caoH:cTa, Ho .anH naMepeHHH neperpy-
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30'JHbiX X8p8KT9pHCTHK Tpe_6yiOTCSI CT8THCTH'J9CKH pacnpe,n:eneHHbie BO BpeMeHH HMnynhCbl 

C llOCTOSIHHOfi 8MnniiTy.llofi •. noaTOMy 6binO npe.nyCMOTpeHO .ClleUH8nbHOe cpopMHpyiOIUee 

yCTpOfiCTBO B Tp8KTe HMnynhCOB OT cpoTOYMHO)KHTenSio 

CHa'Jana H8 BXO.ll yciiniiTenSI llO.ll8IOTCSI ·TOnbKO OllOplibie IIMnynbCbl II CHHMaeTCSI 

ClleKTp 8THX IIMnynhCOB C llOMO!UbiO aM:nn:HTy.llHOf'O 8H8nii~8TOpa. nocne 8TOI'O BKriiO'JaeT

CSI Tp8KT HMIIynhCOB OT cpOTOyMHO:>KHTenSI. l1sMeHSISI 8MllniiTy .lly II sarpy sKy IIMnynhCOB 

OT cpOTOYMHO)KHTemi If CHIIM8SI .ClleKTp OIIOpHbiX HMIIynbCoB, MO:>KHO npoaepSITb 38I'py-

30'iHbie H neperpy30'JHbie CBOfieTB8 YCIInHTei:m. JJ.nSI OT.UeneHIISI CIIeKTpa OllOpHbiX HMnyno

COB OT cneKTpa sarpysO'ilibiX IInii neperpyao'JHbiX IIMnynhcoa BKniO'JeHa cxeMa nponycKa-

HIISI. 

l1sMepeHue sarpyaotiHbiX xapaKTepueTHK 6hmo npoHaae.neHo .nnSI ene.nyiOIUHx ycii

nnTenefi: Y-2, Y-4, Y-1, Y-3, ,yciimtTen;r;, BSiseM~Koro [1114] (npu K=lOOO), yeiiniiTen;r;, 

MeniiopaHcKoro [1116] (K=1000,6e3 cpopMRpOBKH), "CHpelih" [113] :H yciinHTen;r;,. AAJJ.0-

[116], PesynbTaT H3Mepemut noKa3hi8aeT, 'ITO see ycHnHTenH HMeiOT npn:MepHo o.niiHaxo

Bbie sarpySO'iHbl9 X8p8KT9pHCTHKH . (pRe, 8) • . 
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npu USMepemm 6blJ1U UCUOnb30BaHhl OUOpHbie UMnynbChl C .UnUTenbHOCTbiO 1 MKC9i' 

U qaCTOTOfi UOBTOpeHUH 10 KrU, Jlng nonyqeHUH sarpy30qHblX UMnynhCOB npuMeHeH uc-
00 . 

ToqHuK Co · • .llnuTenbHOCTb sarpy3oqHhiX uMnynbCOB ycTaHosneHa oKono 1 MKCeK 

( Ha ypoBHe nonyaMnnuTy.ahd. AMnnuTy.aa sarpy3oqHhiX uMnynbCOB no.ao6paHa TaK, 

qT06bi cpoTOUUK 1,33 Jv\:aB HaXO.UUnCH B6nUSU UUKa onopHhlX UMnynhCOB 1 HO He nepeKpbi" 
. . 60 

sancH ( Ha puc. 8 noKasaH nyHKTupoM cneKTp Co ) •. 

C yqeTOM TOr0 1 qTo npuMeHeHue CX9Mhl BOCCTaHOBneHUH UOCTOHHHOfi COCTaBnHIO-

mefi. B aMUnliTY.UHOM aHanusaTope MO:>KeT npuBeCTU K saTpy.UH9HUIO oueHY.U xapaKTepu

CTUK ycunuTenH us-sa COBM9LU9HUH XapaKTepUCTUK o6eux CX9M 1 USMepeHue npOU3B9.Ue

HO 6es CXeMbl BOCCTaHOBneHUH UOCTOHHHOfi COCTaBnHIOUleti:, CMeUleHue UUKa B nesyiO 

CTOPOHY (puc. 8) B sasucuMOCTU oT ysenuqeHUH 3arpy3KU o6bHCHHeTCH nepeMemeHUeM 

Hynesofi nUHUU BCne.UCTBUe Jianuqug nepeXO.UHhiX 9MKOCT9ll, 3To onpaB.UhiBaeTCH cne.ayiO 

lllUMU cpaKTBMU! UMeeTCH npHMO nponopUUOHanbHBH S8BUCUMOCTb CMeUleHUH UHKB OT 

senuquHhi sarpysKu (puc. 8); senuquHa cMemeHuH nuKa .aocTaToqHo xopowo cosna.aaeT 

c pacqeTHOfi senuquH~it nepeMemeHUH Hynesofi nHHuu (pacqeT npose.aeH .anH Tpeyronb

HhiX UMnynbCOB1 C Bp9M9H9M HapaCTBHUH ·0,25 MKCeK, BpeMeHeM cna.aa 2 MKCeK) xa

paKTep CM9Ul9HUH UUKa He S8BHCUT OT BenUqUHhl HaqanbHOfi nonyWHpUHhi OUOpHbiX HM-

nynbCOB, 

KaK noKasbmaeT rpacpuK (puc,8 ), pa3pewaiOmaH cnoco6HOCTb ycunuTenefi noqTu 
. . 5 

He USMeHH9TCH npu sarpy3K9 .UO 10 UMU/CeK, 

neperpy30qHbie xapaKTepUCTUKH ycunUTeneit UOKa3aHbi Ha puc, 9.- 14. JlnH cono

. cTasneHuH Heneperpy:>KaiOumxcH ycRnHTeneii c npocThiMu ycunuTenHMu, BhmycKa~MhiMU 

npoMhUllneHHOCTbiO, npuae.aeHhi neperpy3oqHhie xapaKTepucTHKU ycHnuTeneii AA.llO..;l K 

"CupeHb". 
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flapaMeTpbl ~IIO'pHblX HMIIynbCOB T8KH8 :>Ke 1 KEIK 11 IIpH H3MepeHHH 38I'py30'lHbiX 

X8p8KT8pHCTHK. 3arpy3K8 neperpy:>KaiOUlHX HMIIynbCOB ( tcr:>=0,25 MKCeK 1 .ZlnHT8nb

HOCTb = 1 MKC8K Ha ypoBHe no,nyaMnnHTy .Zlhl) 1 HM8IOUlliX IIOCTOSIHHYIO 8MIInHTY .ZlY 1 ycTa-
4 . 

HOBneHa H8 11 5•10 HMII/CeK. flp11 pacqeTe KOscpcpHUH8HT8 II_eperpy3Kll IIpHHSIT8 38 8.!111-

HHUY aMnn,uTy.aa Bxo.aHoro HMrrynbca, cooTBeTcTByromasr U&.tr= .:100 B Ha Bhrxo.ae ycH-

KaK 11 B cnyqae H3MepeHHSI aarpyao'!HhiX xapaKTepHCTHK, He npHMeHsrnacb cxeMa 

BOCCT8HOBn8HHSl IIOCTOSlHHOfi COCT8BnSIIOUl8Ho 

.D.nsr Toro, 'lT06bi Harnsr.uHo conocTaBnSITb neperpyao'lHbre. xapaKTepHCTHKH ycHnH

Tenefi, cocTaBneHhi rpacpHKH, npHBe.aeHHhre Ha pHc. 15 .11 pHc.16. Yc.HnHTenH Y-4 n Y-3 

.ll8IOT y .llB08HH08 )'BenH'leHHe nonywHpHHbl IIpll KOscpcpHUH8HT8 neperpy3Kll . 100, a ycHnH

Tenb ~enHopaHcKoro 11 ycHnHTenb BsraeMCKoro .aaroT HecKonbKO Gonblllee yBenH'leHHe 

nonywHpHHhi np11 TOM :>Ke ycnoBHH. Paapewaromasr cnoco6HocTb ycHnHTeneit AA.D.0-1 11 

"CHpeHb" aHatiHTenhHO yxy .awaeTcsr .aa:>Ke np11 Koscp¢Hl1H8HTe 'neperpy3KH 10-20. CMe- · 

meHHe IIHKa nonyqaeTcsr O.llHHaKOBhiM y ycHnHTeneit Y-4, Y-3, MenHopaHCKoro 11 BsraeM

CKoro. 3H8'lHT8nbH08 yB8,ll!i'l8HH8 CM8Ul8HHSI IIHK8 B o6naCTH KOscpcpHUH8HT8 IIeperpy3Kll 

.llO 10, IIO-Bli.!lliMOMY 1 o6~SICHSl~TCSl yBenH'l8HH8M .UnHTenbH<;lCTH BblXO.llHbiX liMIIynbCOB 

.llnSI neperpy:>KaiOUlHX HMIIynbCOB IIO Mepe ·YB8nHt{8HHSl KOScpcpHUH8HT8 neperpy3Kll Ii 

8TOit o6naCTH 1 T.e. IIpH'lliH8 CM8Ul8HHSI IIHK8 y STHX ycHnHTenefi TO:>Ke 38KniO'l88TCSl 

B li3MeHeHHH HyneBoit nHHHH Bcne.aCTBHe HanH'lHSI nepexo.uHoit eMKOCTH. CMemeHHe ·nHKa 

y ycnmtTenefi AA.D.0-1 11 "CHpeHb" HMeeT coBceM .upyroii: xapaKTep. B aTOM cnyqae 

Bll.llH0 1 'ITO IIpH'lHH8 CM8lll8HHSI IIHK8 38KniO'l88TCSl1 rnaBHblM o6pa30M1 B neperpy3K8X 

ycHmtTeneit. 
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B pe3ynhTaTe cpasHeHHSI cTaH.uapTH3HposaHHbiX 6noKoB ycHnHTeneli c 11poMbilllnew 

Hbl;,iH o6p83U8MH H Ol1y6nHKOB8HHb!MH CXeM8MH -Y?HnHTfmeli [n3,4,5,6,14,16]_ MO:>KHO 

38KniO'IHTh, 'ITO C03,ll8HHble ycHnHTenH 110 OCHOBHbiM 118p8MeTp8M SIBnSIIOTCSI ny'llllHMH 1 

He:a<enu 11pOMbiWneHHbie o6p83Ubl (MeHblllee C06CTBeHHOe BpeMSI H8p8CT8HHSI 11pH Bb!XO,ll

HOM Ha11psr:a<eHHH 100 aonhT H 6onee H HenHHeliHOCTH He 6onee 1%, nyqruHe He11eperpy

:a<aiOwHecsr CBOtiCTBa, SKOHOMH~Heli 11 0 H8KOHeU, y .ll06Heli ,llnSI CTOe'IHOli KOMI18HOBKH) • 

no Cp8BHeHHIO. C 011y6nHKOB8HHbiMH CXeM8MH C03,ll8HHbie yCHnHTenH ~B-nSIIOTCSI 6onee-

11pOCTbiMll H SKOHOMli'IHb!MH, He Tpe6yiOT .llBYX .IICTO'IH.IIKOB 8HO,llHOrO 11.1IT8H.IISI [n10,14,1a} t 

a 110 38rpy30'IHbiM .II 11eperpy30'IHblM CBOtiCTB8M He ycTyi18IOT T8KOBbiM;, 

Tu11- ycunuTenett 

nonHpHOCTb BbiXO,llHOrO .IIMIIynbCa 

nonsrpHOCTb BXO.llHbiX HMIIynhCOB 

PerynupyeMbiit Kos¢qmu.HeHT yc.H

neHHH 

npe.uen IlO,llperynupOBKH KOScPcP.II

Ull9HT8 ycuneHUSI 

Co6cTBeHHOe apeMsr HapacTaH.Hsr 

npu U'Bbt;r ~ lOOa, /MKCeK/ 

Kosct>::PuuueHT neperpyaK.II 

Cna.u aepw.IIHbi npu ycuneH.Hu 

IIPRMoyroncHbiX UMnynhcoa 

.lln!tTenbHOCTbiO 10 MKCeK 

MaKcuManhHoe BbiXO,llHoe Hanpsr:>Ke

Hue Ilpll HenHHeitHOCT.II aMnnuTy.llHOlt 

xapaKTepuCT.IIKH He 6onee 1% /a/ 

BbixO.llHoe conpoTuaneHue I oM! 

MaH:CUManhHoe 113MeHeHJ~e Kos¢¢H

UHeHTa ycuneHIIH IIPH H3MeHeHHI1 

H8I1pfi:>K9HHfl H8Kana + 10% 

Bbixo.uRoe RanpR:a<em:re inyMos 

npu K=lOOO 

Y-2 Y-4 Y-1 Y-3 

11ono:a<.HT. OTP.IIU. oTpuu.' 

nono:>K.IITenbH8H Hn.II OTpl!U8TenbH8SI 

Jlo 1000 .Hn.II .llO 100 

+10% 

0,09 0,11 0,08 0,09 

He MeHblll8 100 He MeHbllle 100 

125 

50 

5% 

125 

50 

:!:.1% 

110 /c K8TO,ll

Hb!M 110BTOpU

TeneM 160 
/6e3 K 11 I 

30 

MeHblll9 0,07 B ScPcP• 

110 

30' 
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nnT8H1!9 H8KanOB 6,3B ( 3a) 6,3B _ ( 3,8a) 6,3B (3a) 6,3B (3a) 
( npn K ~ 1000) (c.K.n.) 

6,3B ( 2,9a) 6.,3B (2,3a) 
( npn K~.l 00) ( 6e3 K.n.) 

+300B ( 42Ma) +300B (75Ma) +300B (52 Ma) +300B 
(npH K~lOOO) ( c.K.n.) ( )70 Mt..l 

nnT8Hll9 8HO.D.OB 
+3005 (57 Ma) +300 (29Ma) 
·( npn K~lOO ( 6e3 K.n.) 

KoacpcpnuneHT ycnneHHSl BCeX ycnnnTenefi MO:lK9T MeHSITbCSl CTyneHSIMll COOTBeT

CTBeHHO cne.o.y!OmeH: · Ta6nnue: 

nono:lKeHne 
nepeKn!OqaTensr 0 

C .o.ennTeneM: K 41000 0 100 200 300 400 500 600 700 800 900 1000 

:_n~a! ____ ~ ~ ~~-=_ ~-=_ ~-=_-=_ ~-=- }~-=_ ~-=- "!~!~ -7~ = ~o= =90 ~Io~ ~ ~ 
K ~1000 0 5 10 . 20 30· 50 100 200 300 500 1000 

. . . . C .o.ennTeneM 
Tnna E ---------------------------------

K~lOO 0 0,5 1 2 3 5 10 20 30 50 100 

111 • .£lncKpliMHH8TOpbi 8MllnHTY.!J. 

.LlncKpHMRHaT_op - npn6op, ceneKTnpy!OlllHH nMnynbCbi 38.!J.8HHOH qacTn aMnnnTy .o.

Horo cneKTpa. l1HTerpanbHbiH .!J.HCKpliMHH8TOp ceneKTnpyeT Bee liMnynbCbi 1 npeBbiCHB-
•. 

wne sa.o.aHHbilt nopor, o.o.HoKaHanbHbilt - RMnynbCbi 38.!J.8HHOH nonocbi (KaHan) aMnnn-

TY .D.Horo cneKTpa. 

Tpe6oBaHnsr, npe.D.'bSIBnsteMbie K .o.ncKpnMHHaTopy, a TaK:lKe n ero xapaKTepncTnKn 

Cylll9CTB9HHO 38.BHCSIT OT napaMeTpOB pa6oqnx HMnynhCOBo 

· .£lncKp!IMHH8TOpbi H8HOC9KYH.D.HOI'O .!J.ll8ll830H8 SIBnSI!OTCSI 1 KaK npaBnno, cneunanb

HOlt annapaTypofi 1 TOI'.!J.8 K8K .!J.liCKpliMHHaTOpbl MliKpOCeKyH.!J.HOI'O .D.Mana30H8 MO:lKHO 

OTHeCTH K ·annapaType WllpOKOI'O npJIMeHeHJISI. noaTOMY HaMn 6bm paCCMOTpeH BOnpOC 

CTaH.o.apTn3aU~ll .D.HCKpliMHHa~opa MIIKpoceKyH.D.HOI'O .D.napa30H8o 

.f 
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npaMepHbie xapaKTepRCTHKH O.llHOK8H81IbHOI'O .llliCKpHMHH8TOpa. ~ Ka'leCTBe 

CT8H.ll8pT!i3!ipOB8HHOI'O 6nOK8 - sneMeHTa .llOll:lKHbi 6biTb1 no H8WeMy MHeHRI0
1 

cne.nyro-

lllHMH: 

1 • LlHCKpHMHH8TOp .llOll:lKeH pa60T8Tb C BXO.llHbiMH HMnynbC8M!i OT .lleCSJTbiX 

.llOllefi MKCeK .llO HeCKOllbKHX MKCeK. 

2. YpoBHH .llliCKpHMRHauaa .non>KHbi nemaTb B npe.nenax OT 0 .no 100 BOllbT n 

perynnpoaaTbCH qepes 1 BOllbT. 

3. illapRHa 
11 

OKHa" .llliCKp!iMliH8TOpa .llOll:lKHa 6biTb nepeMeHHOti C B03MO:lKHOCTbiO 

perynnpoBKH B npe.nenax 100 a. 

4, Paspewaromee apeMH .llliCKpliMHHaTopa .non>KHO 6hiTb nopst.llKa HeCKOllbKHX 

MKCeK. 

5. n pliMepHbie sarpy3Kli CT8TliCTli'IeCKli pacnpe.neneHHhiX liMDYllbCOB 

4 ' 
llHCKpHMHH8TOpa - 10 HMn/ceK. 

no BXO.lly. 

n pnMepHO T8Klie >Ke X8p8KTepliCTHKli ( liCK~IO'I8SJ DYHKT 3) .llOll:lKeH liMeTb li HH-

TerpanhHhi.It .llliCKpliMHHaTop. KpoMe yKasaHHhiX BhiWe ocHOBHhiX xapaKTepnCTHK y.nenst

noch BHHM8Hlie .llliH8Mli'leCKliM neperpy30'IHhiM xapaKTepliCTliK8M .llliCKpliMliH8TOpa. 

1, Ysnhi .nnc:KpaMnHaTopoa 

B OllHOKauanhHhiX .llliCKpRMHHaTopax MO>KHO Bhi.llennTb sneMeHThi, d6mne .nnst 

6onhWHHCTBa no.no6HbiX ycTpottcTB. TaKHMH sneMeHTaMa HBJiHroTcst: co6cTBeHHo .nncKpH

MRHaTop, · ysen ¢opMnpoaaHHSI ri _cxeMa auTucoana.neHuu. B HHTerpanbHhiX .nncKpliMHHa

Topax nocneAHHtt ysen oTcyTcTayeT, 

B KaqecTae llHCKpriMHHapyromnx sneMeHTOB npHMeHHIOTCSI: .llHO.llhi Kp~cTannaqe

CKne u HaKanbH1>Ie, .nu¢¢epeuuaanbHhie ycunuTenu, sanepThie ¢opMHpyromue sneMeHThi. 
. \ . . 

.8 HCXOllHOM COCTOSIHHH .llHO.ll sanupaeTCH noporOBhiM HanpSI:lKeHHeM H OTnHpaeTCSI 

TOllbKO Tor.na, Kor.na aMnmtTy.na BXO.llHoro curHana npeBhiwaeT ypoaeub noporoaoro 

HanpH>K9Hil:Sio 

0co6eHHOCThiO H8K81IbHbiX .llHO.llOB SIBliHeTCH T01 'ITO OHH HMeiOT Hyneaott TOK
1 

KOTOphiit MO>KeT M9HS{TbCSJ C H3MeHeHHeM TeMnepaTyphi ll: SMMHTHpyromett cnoco6HOCTH 

K8TOlla, 
) 

MeiK91IeKTpO.llH8H eMKOCTb H8K81lbHbiX .llHO.llOB, 06hi'IHO 60llbWe, qeM y 

' 

.J 

--~--~--------------------------~----------~~ 
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Kpl!CTannnqecK~X 1 HO OH8 Il0CTOSIHH8 1 qTO oqeHh CYIU9CTB9HH01 T,e, ee MO)KHO KOMil9H

Cl!pOB8Th [n26] , • 

KpHCT8JlJll!qecKl!9 Al!OAbl CB060AHbl OT nepeql!CJl9HHb!X: Bbilll9 H9AOCT8TKOB
1 

HO 

l!X xap8KT9pl!CTl!Kl! l!3M9HSIIOTCSI C l!3M9H9Hl!9M T9MI19paTypb!, 3TH l!3M9H9Hl!SI MOryT 

Bbi3BaTh ¢moKTyauHIO nopora B npe.aenax, npHMepHo, 0,1 B [n21] • 

.llHCKpl!Ml!HHpyiOIUl!9 9Jl9M9HTbl 1 Bblll0JlH9HHbi9 H8 Jl8Mil0BbiX Al!OA8X 1 OTJll!qaJOTCSI 

.apyr OT .apyra TOJlhKO CX9MO:il: KOMI19HC8Ul!l! BJll!SIHl!SI npOXOAHO:il:. 9MKOCTl! Al!OAa, !.fame 

acero KOMnencaurHr ocymecTsmreTCfl cne.ayromuM o6paaoM, Bxo.ano:il: curnan .au¢¢epen

mrpyeTcSI, H3M9HSieTCSI no ¢aae Ha 180° u no.aaeTCSI lia BbiXOA AHCKpHMHHHPYIOIUero 

aneMenTa. 

B MOCTHKOBbiX CXeMax AliCKpl!Ml!HliPYIOlllllX 9Jl9M9HTOB [n26] c11rnan, npeBbi-

cuamli:il: ypoaenb AHCKpHMHHauuH, OTKpbmaeT AHOA u TeM caMbiM paa6anancupyeT 
11" 

MOCT , 3TO npl!~OAIIT K IlOSIBJl9HlliO!' CIIrnana Ha BbiXOA9 AliCKpiiMHHl!pyiOIUero aneMeHTa, '; 

VIa KpncTannnqecKnx AHOAOB npe.anoqTnTenbnee ToqeqHbie repManneabie AIIOAbi 

[n21]. 

B cnyqae npnMeHeHIISI .an¢¢epenuHanhHoro ycHnuTenSI B KaqecTae AHCKpHMHHH-

pyiOIUero aneMeHTa na o.any 1!3 naMn no.aaeTcSI ammpa10mee nanpSI)K9HHe, onpe.aengro

mee nopor. EcnH aMnnHTy.aa BXOAHoro. HMnynhca 6onbUie .nanpH)KeHHH nopora, To 

38Il9pT8SI Jl8MI18 OTKpb!B89TCSI ll H8 BbiXOA9 yCHJlllT9JlSI B03Hl!K89T HMnynhC, Bb!XOA

HOH l!MilYJlhC _orpaHllqiiB89TCSI 38Ill!paHli9M BTOpOH naMilbl, 

.llo6asnenue npoBOASIUiero AHOAa Me:>K.ay ano.aaMH naMn .aenaeT uanoM aMnm~

Ty.anofi xapaKTepHCTHKH .au¢¢epeHuHanhHoro ycHnuTenSI 6onee peaKHM [n 28) • 

,llng KOMI19HC8Ullll 9MKOCTl! C9TK8-K8TOA BXOAHOH Jl8Milbl B KaqeCTB9 K8TOAHOfi 

H8rpy3KH IIHOrAa Ilp!IM9HHIOT Tp9Thl0 naMny, H8 C9TKY KOTOpOH IlOA89TCSI IlpOAIItPepeH

UllpOB8HHbifi BXOAHO:il: CIIrHan [n29] • 

3anepTbi9 t!JopM1IpyiOIUl!9 9Jl9M9HTbl np!IM9HSIIOTCSI B T9X cnyqagx, KOrAa He CTa

BSITCSI nepeA AHCKp!IMIIH8TOpOM Tpe60B8HHSI BbiCOKOii JlllH9ilHOCTII B lll!IpOKOM All8f!83o

H9 8MilJliiTYA (.ao 100 BOJlhT). 

Op11 pa6oTe .c HMnynhcaMH nanoceKyn.anoro .a11anaaona 6onhUioe anHSIHHe na pa-

6oTy .aucKp!IMHHaTopa OK83biBaiOT napaaHTHbie eMKocTu • .lJn.g yMeHhUI9HIISI q11cna . . 
·I 

9Jl9M9HTOB 1 BHOCSIIUIIX lfCK8)K9HIISI 1 llHOr All llCKnJOqaJOT AIICKpUMIIHHpyiOIUllfi 9Jl9M9HT, 
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nopOI' yCT8H8BniiB810T .IIOll8'19fi sanHp810Ill9I'O HanpSI:>K9HHSI HenOCp9llCTB9HHO H8 cPOpMH

pyJOIUHfi aneMeHT [fl30, 31] • 

B Ha.HoceKyHllHOM nHanasoHe npHMeHeHHe c.PopMHpyiOillHX aneMeHTOB onpaB.llhiBaeT-

CSI COKp8IU9HH9M 'IHCna KaCK8.llOB B CX9M9 1 .BHOCSIIllHX HCKa:>KeHHSI BXO.llHb!X ·HMnynbCOB1 

OllHaKO .llli8IIa30H pa6o'IHX 8MilnHTy.ll .llnSI TaKHX ycTpOitCTB He npeBbiiU89T1 K8K npaBH

no, 20 aonbT. 

CpaBHHB8SI paccMOTpeHHe cxeMbi .aucKpHMHHupy!OlllHX aneMeHToB, MO:>KHO c.aenaTb 

cnenyJOIUU9 38M9'18HHSio C TO'IKH speHUSI TO'IHOCTU yCT8HOBneHUSI · nopora llHCKpUMHHU

pyJOIUU9 aneMeHThi H8 naMIIOBOM H Ha KpHCTannU'I9CKOM .llHO.ll8X npuMepHO O.llHH_8KOBhlo 

.lJ.ng BC9X TUIIOB .llHCKpHMHHHPY!OlllHX aneMeHTOB M8KCHM8nbHbiit ·nopor ne:m:UT .B 

npenenax no 100- 120 a. Jlng naMnoBhiX cxeM oH onpenenSieTCSI pa6oToit cxeMhi KoM

neHcauHu, .llllSI KpUCT8llllH'19CKHX llHO.llOB - npe.aenbHO .llOllYC,TUMbiM o6paTHhiM Hanpg-

:>K9HH9Mo 

Oco6eHHOCThJO 

,, 
'..o' 

llHCKpUMliHUpy!OlllHX aneMeHTOB Ha .llHO.ll8X SIBllSI9TCSI HeHa6e:m:-

HOe 38TSII'liB8HUe 38,1lH9I'O cPpOHTB liMnynbca. 3aTSII'HB8HH9 o6ycnoaneHO nap83liTHhiMH 

9MKOCTSIMli H8 BhiXO,Ile .llHCKpHMHHHpy!Olll9I'O aneMeHT8 H 6onblllHM o6paTHbiM COnpo-

THB119HH9M ,llHO,Ila •. 

YMeHbiUeHue anusiHuSI el.iJtOCTetl .aocTHraeTCSI BKliiO'IeHueM aononHHTenbHoro npoao· 

llSIIUero aHoaa Ha Bhrxo,Z:\e cxeMbl · [nS2] •. 

.lJ.u¢cpepeHU:IH3.JlpHbl9 yCHlUIT9llll He HM9IOT nepequcneHHhiX Bhiille H9.llOCT8TKOB1 

KpOMe TOI'O OHH HM910T Q0llhW09 6XO.llH09 COilpO'I!lfBneHHe H OI'p8HH'IMB8IOT BhlXO,IlHhl9 

CMI'Hanbi CBepxy 1 ~TO OOllarqaeT pa6oTy cpopMHPY!Olil9I'O aneMeHTa. 
'',\ -· 

0.llH8KO CX9Mbl .llHcpcflapeHUiftlllbHOro yCHliMT9llH :CllO:>KHee, Tpe6yKJT 2-3. naMilbi 

H 6onee TIU8T9llhHO:lt HaCTpOtlKHo 

Y'IHThr:Bas ccpopMynlfpoaamJ~te BbiWe npnMepHbie Tpe6oaaHMSI K .llMCKpHMHHaTopaM, 

MO)i{HQ 38Kli!O'II!Tb1 'iTO ,llM;CKp!iMHHHpyiOilllf9 9ll9M9HTbl H8 Kpi!CTannlf'I9CKMX .llMO.L:l8X Mo

I'YT 0 yciieXOM 6hiTb llpM69,.0.9Hbt 5 yKaa.aHHhiX .ll1!8II830H8X aMIIllHTy A .ir .llni!TeiJbHOCTel! 

BXO,IlHhiX lfMIIYllhCOB 1 a 110 CPil6H9HHIO C ll8Mil05biii;ilf - nporue H Ha~e:m:Hee. 

BBHllY 9TOI'O; ilpi! paapaeiOTK9 CT8H,Il8pTH3HpOB8HHbiX .lli!CKpHMHH8TOpOB 38 OCHOBy 

llliCKpHMHHHpy!OIU9I'O 9ll9M9HT8 6btn8 B3HT8 CXSMa [fl32] • · 
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¢opMHpy!OLUMii SJ'leMeHT .llOJ'l:>KeH O.llMH8KOBO pearMpOB8Tb H8 HMnynhCbl p83HOil: 

.llJ'IHTeJ'lbHOCTM H HMeTb CT80HJ1bHblii nopOI' Cpa6aTb!B8HHSI npH H3MeHeHHH cppOHT8 BXO.ll

HOI'O HMnynbCa1 T8K K8K cpopMa OTceqeHHOil: qaCTH HMnyJ1bC8 nocne .llHCKpHMHHHpyJO

LUero SJ1eMeHT8 MeHSieTCSI B 38BHCHMOCTM OT 8MnJ1HTY.llbl BXO.llHOI'O HMnyJ1bC8 H BenH

qlfHbl ypOBHSI .llHCKpMMHH8UHH 0 noMHMO 3TOI'0 1 menaTe~bH0 1 qTOObl cpopMHpy!OLUHii 

SJ'leMeHT HMeJ'l . B03MO:>KHO MeHbWHil: nopOI' cpa6aTblB8HHSI1 T8K K8K H8J1HqHe nopora 

cpa6aTbiBaHHSI npHBO.llHT K TOMY, qTo .llHCKPHMHHaUHOHHaSI xapaKTepHCTHKa HaqHHaeTcSI 

He oT HynH. KpoMe Toro Ha nopore cpa6aTbiBaHHSI cpopMHpyJOWHil: sneMeHT .a.onmeH 

pa6oT8Tb qeTKO - Bbl.ll8B8Tb CT8H,ll8pTHbiil: no a'MnJ'IHTy.lle HMnyJ1bC 0 

B .llMCKpHMHHaTopax, KaK npa~Hno, n-pHMeHSIJOTC~ . .zlaa THna. cpopMHpyJOLUHX sneMeH

TOB - O.llHOBH6paTOpbi H Tp:w:rrepbi WMHTTB.. 

THn cpop~HPYJOLUero . sne~eH~a onpe.a.enSieT BbiOOp cxeMbi aHTHCOBna.a.eHHii H orpa-

, HHqeHHSI1 KOTOpbie H8KJ18.llbiB810TCSI Ha .llJ'IHTeJ'lbHOCTb BXO.llHbiX ,HMnyJ1hCOB 0 

KnaccHqecKHe ( npocT~:>re) cxeMbi o.a.HoBH6paTopoB noaaomtJOT cTpoHTh cxeMbi 

C paapeW810WHM BpeMeHeM nopSI.llK8 HeCKOJ'lhKHX MKCeK C -qyBCTBHTeJ'lbHOCTb!O 2-3 B 0 

. TpHrrepHbie cxeMbl HMeJOT qyBCTBHTeJ'lhHOCTb T8KOI'O me nopH.a.Ka~ npH OAHOil: 

H TOil: :>Ke .llJ'IHTeJ'll'::iHOCTH HMnyJ1hC8 TpHI'I'epHbie CXeMbl HMeJOT1 K8K npammo, M8HbLUe 

apeMH aoccTaHoaneHHSI no cpaaHeHHJO c O.llHOBHopaTopaMII. O.a.HaKo cnoco6HOCTh 

TpMI'I'epa H3M8HSITb -.llllHT8J1bHOCTb BblXO.llHOI'O HMnynhC8 Bbl3biB8eT .llOnOJ1HMT8J1bHbie 

TPY .llHOCTH npH. nocTpoeHHH cxeMbi aHTHcoana.a.eHHil:' oco6eHH6 ecnH ¢poHT axo.o.Horo 

HMnynhca 6onbwe co6cTaeHHoro apeMeHH Bbi.llepmKH TpHrrepa. 

YcoaepW8HCTBOB.8HH8 cpopMHpy!OWHX 3J18M8HTOB H.llST1 B OCHOBHOM 1 B HanpaBJ'ISHHH ' 

yaenHqeHHSI CKOpOCTH. cpa6aTb!B8HHH ( OOJ1bW85t CKOpOCTh cpa6aTbiB8HHSI H800XO.O.HM8 npH 

pa6oTe C HMnynhC8MH H8HOC8KYH.O.HOI'O .llHanaaoHa )1 yMeHbW8HHSI·. pa3p8W810LU81"0 'speMeHJI 

H nopora cpa6aTbiB8HHS1 1 a T8K:>Ke nOBbiW8HHSI CT80HJ1hHOCTH paoOTbi, 

CxeMa 6biCTporo Ti:mrrepa illMHTTa c ManbiM paapewaJOLUHM epeMe~eM~ npHMeHea~ 

Horo B KaqecTae· cpopMH~yJOmero sneMEiHTa;onHcaHa B [n28] • .011H ysEmHqeHHH OhiCTpo~ 

.a.eil:cTBHSI B cxeMy ·.ao6aeneHo .a.aa: .o.lio.aa Mem.o.y aHo.o.aMH naMn, O.O.HH 
1 

H3 KOTOpbiX 

npHMeHeH .llJ'IH HCKJ1JOqeHHSI HeJ'IUHeil:HOI'O yqaCTKa xapaKTSpHCTHK J18MU 1 ,o.pyroA - a~H 

orpaHHqeHHSI nepena.o.a ~Ho,o.aoro HanpHmeHMH. BMeCTO o6mero · KSTO.O.Horo conpoTHana

HHSI a cxeMe npHMeHeHa naMna, ycHnHBaJOwaH o6paTHYJO caHsh, CxeMa . paspewaeT 

,O.Ba HMnyJ1hC81 .0.nHTeJ1bHOCTh!O 20 H/CeK. Ha paCCTOSIHHH 20 H/CeK, 

i 
! 

I 

~-
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B [n27] onHcaua .opyrast cxeMa 6biCTporo rpopMHpyiOruero sneMeHTa, opHrrmanb

uo castsauuoro c .llMCKpHMHHHpyiOIUHM sneMeHTOM. CxeMa npe.ocTaBnsteT co6ofi CHMMeT

pH'lHbili O,llHOBH6paTop, CeTKH naMn KOTOpOI'O "OllHp810TCst" Ha 8HO,llbl .llHrprpepeHUH81Ib

HOI'O yCH1Il!Te1Ist. 0co6eHHOCTb!O STOfi CX9Mbl stB1Ist9TCst 1 C O.llHOfi CTOp0Hb!1 T01 'lTO 

,llHCKpl!Ml!HHpyiOIUHfi sneMeHT BK1IIO'leH B ll9T1IIO o6paTHOfi CBst3H 1 ''lTO YB91Il!'ll!889T peaK

UHIO H8 KOpOTKHe liMllY1IbChi 1 C .opyrofi CTOpOHbl 1 .ll1IW STOll )1{9 uenl! npOH3BO.llHTCst 

sanyCK llO .llBYM C9TK8M O,llHOBpeMeHHO. _npe,ll91Ibl .llliCKpHMHH8Ul!l! - ,llO 120 801IbTo 

O.ouaKo, .oauuast cxeMa HMeeT cpaBHHTenbHO 6onbllloe pasperna10ruee apeMst nopst.oKa 

3 MKCe~. 

0pHI'HH81IbHYIO cxeMy .llHCKpHMHH8Topa c HHSKHM ypoaneM npe.ll1IO)KH1I K.Kandiah 

(n33} • nopor MeHst9TCst OT 1 MB .llO 100 MB. He.oocT8TKOM STOfi cxeMbl stB1Ist9TCst 

6onbwoe paspewa10ruee apeMst (70 MKCeK). 

B [n32J onHcau HSMeueuubifi aapHaHT sTofi cxeMbi. CxeMa oTnHqaeTcst oT o6brq

uoro O,llHOBH6paTOp8 T9M 1 'lTO 8 K3'l9CTB9 CeTO'l!IOI'O COllpOTH81IeHHst BTOpOfi 1I8Mllhl npH• 

Me !I ell llpOBO,llstiUHfi .lll!O.ll. Enaro.oapst STOMY CXeMa H8XO.lll!TCst B yCTOfi'lHBOM COCTOHHHF! 

uecMoTpst ua To, 'lTO o6e naMnbi OTKpbiThi. PaspelllaiOruee apeMH sTofi cxeMbi 1 MKCeK. 

B pesynbT8Te oueHKH II SKcnepuMeHT81IbHOfi npoaepKH UeKOTOpblX cxeM rpopMIIPY19LUHX- ( 

91IeMeHTOB MO)KHO · C.ll91I8Tb 8b!BO.ll 1 'lTO • .ll1IH 6b!CTpO,ll9HCTBYIOIUHX ,lll!CKpHMHH8TOpOB 

(nopH.oKa 0,1 MKCeK ) c ycnexoM MO)KeT 6biTb npHMeueua cxeMa [n2s] • 

YicXO.llH HS sa.oaq .oauuofi pa6oTbi1 MO)KHO npe.ononaraTb, 'lTO II 6onee npocTbie 

cxeMbi cpopMHPYlOLUHX sneMeHTOB y .ooaneTaopHIOT nocTaaneHHbiM Tpe6oaaHHHM. B cBeTe 

9TOI'O sa OCHOBY 6bin8 B3HT8 CX9MB .O,llHOBH6paTop'a [n32J. 

· CxeMa BHTHcoana.oeHHii B O.llHOKaHa11bHhiX .llHCKpHMHHaTopax npoHSBO.llHT oT6op 

IIMllY1IbCOB, nonaBlUHX B K8H81I .llliCKpHMHHaTopa. BosaefiCTBHe Cl!I'H81Ia aepxuero nopo

ra ( B,n.) ua cxeMy auTncoana.oeHMii .oon)KHO 6biTh npeaanHpyiOIUMM, T.e. Ha'lHHaTbCH 

.llO llpl!XO.ll8 CIII'H81I8 HH)KH9I'O nopora ( H.n.) H S8K8H'lHB8TbCH nocne ero OKOH'l8Hl!st 0 

HanM•-me Kouequoro rppouTa axo.ouoro HMnynhca npHBO.lliiT K TOMy, 'lTO rpopMrrpy10· 

wee ycTpolicTBO H.n. cpa6aTbmaeT paubwe, qeM rpopMIIpyiOwee ycTpoiicTBo B.n. 

3TO H8K1I8.llb!B89T .ll0ll01IHIIT91IbHb!9 ycno_BIIH H8 pa6oTy CX9Mbl 8HTIICOBll8.ll9HIIfi. 

Ecnu B K8'1eCTB9 rpopMIIpyiOIUIIX ycTpOfiCTB I!Cll01IhSYIOTCH Tpl!I'repbi LUMHTT8 1 

TO CIII'J-Jil/1 a.n. MO:meT OK838TbCR Clii'H81IOM H.n. B 9TOM cnyqae Cl!I'Han H.n. 

o6hl'lHO cpopMnpyeTCSI no nepe.oueMy unn sa.oueMy rppoHTy. B o6oHx cnyqagx 
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B O)lliH li3 K8H8nOB JlliCKpHMHH8TOpa BBOJlliTCSI 38Jlep:>KK8. l13MeHeHIIe ypOBHSI Hli:>KHero 

nopora Bbi3b!BaeT C.llBIIr nepeJlHero ¢poRTa IIMnynhca H.n. OTHOCIITenhHO B.n. 3To 

H8Kn8JlbiBaeT orpaHuqeHIISI Ha aenuqiiHY nepe.llHero ¢poRTa BXOJlHoro IIMnynbca • 

.D.niiTenhHOCTh IIMrrynhcoa OJlHOBHopaTopa oobxqHo JlenaeTcSI npiiMepHo paaHofi 

)lniiTenbHOCTli BXOJlHOro IIMnynhC8o 3TO oonerqaeT pe:>KHM paoOThl OJlHOBIIOp8TOpa li 

ll03BOnSieT nerKO llOJlOOp8Tb Hy:>KHyiO 38Jlep:>KKY. 

2. CT8HJl8pTHbie onOKH JlHCKpliMliH8TOpOB 

l1CXOJl5l li3 CcpOpMIIpOB8HHbiX BbiUie TpeoOB8HII:li K JlliCKpliMHH8TOp8MJ Uenecooo-

p83HO B KaqeCTBe OCHOBfiblX llpHHSITb JlB8 Tlill8 JlHCKpliMliH8TOpOB! OJlHOK8H8nhHblH li -1 
IIHTerpanhHhifi. 

npli 9TOM ueneCOOOp83H01 llO H8UieMy MHeHIII01 0)lHOK8H8nhHhie JlliCKpliMliH8TOpbl 

pas)leniiTh Ha JlBe no.llrpynnhi: ao-nepabiX 1 npocTo:li1 c HeoonbUIIIM quciioM naMn, OJlHo

KaHanbHhifi JlliCKpliMliH8TOp JlnSI paoOTbl C IIMnynbC8Mli OT ¢>3Y C paspeUI810lllHM ape

. MeH~M - 5 MKceK, II ao-aTOphiX 1 Gonee· cno:>KHhiii: II yHIIaepcanbHbifi1 c. ToqKII speHIISI 

o6naCTli llpliMeHeHIISIJ JlliCKJlliMliH8TOp C paspeUI810ll.lliM BpeMeHeM JlO 1 MKCeKo 

BTopofi O.llHOKaHanbHhifi JliiCKpiiMIIHaTop npeJlHasHaqeH JlnSI paooThi c IIMnynbCaMII 

pasniiqHofi cpopMbl (He TOnbKO OT ¢>3Y) llpli llOBhiUieHH_h!X sarpy3K8X ( nopSIJlK8 
4 . ' . 

2•10 'IIMllynbCOB B ceKyHJlY) npli HaniiqHII neperpy:>K810ll.lliX IIMnynbCOB H8 ero BXO)le. 

Ooa TIIna O.llHOKaHanbHhix JliiCKpiiMIIHaTopoa MoryT clia6:>KaTbCSI OJlHIIM IIs .llBYX 

TlillOB )leniiTenefi ( .D.H-2) IInli • ( .D.H-3) 1 KOTOpb!e ll03BOnSIIOT peryniipOB8Tb nopor 

CTyneHSIMli OT 0 JlO 100 BOnbT qepes- f Bo 

.D.eniiTenb .D.H-2 (puc.17) ll03BOnSieT peryniipOB8Tb lliHpliHY "oKHa" OT 1 Bo 

JlO 100 B qepes 1 a • 

.D.eniiTenb .D.H-3 ( piic.18) ll03BOnSieT peryniipOB8Tb llllipiiHY 
0
0KH8" CTyneHSIMII: 

0,5 a, 1a, 2a,_ 5a 1 10 a. 

06a Tlill8 )leniiTenefi MOHTIIpyiOTCSI H8 OTJlenbHO:li ll8Henli li3 COllpOTIIBnaHIIfi 

Enn-Q,25 ( TOqHOCTb ·- 0,5%) Hnli llpOBOnoqHh!X COllpOTIIBneHIIHo 

.D.eniiTenb H JlliCKpliMliH8TOp MOHTIIpyiOTCSI COBMeCTHO B OOll.leM onoKe • 

---r-: 
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3. 0aHOKBH81IbHhifi . .llHCKpHMHH8TOp .U0-5 

CxeMa o.aHoKaHanbHoro .llHCKpHMHHaTopa ynpomeHHoro Tuna .( .U0-5) npHBe.aeHa 

Ha PHC. 17 •. 

.UHCKpHMHHHpyiOIUHe aneMeHThi HH:lKHei'O H BepxHero noporoB Bhin01IHeHhi Ha repMa.,. 

HHeBhiX .llH~.llBX .n1- .n7 (n32] 

.UHCKpHMHHHpyiOIUHM .llHO.llOM HH:a<Hero nopora SIBmteTCSI .n
1 

t BepxHero nopora 

.n3• HH:a<HHA nopor aa.aaeTCSI qepea .n4 oTpHuaTenhHhiM HanpSI:a<eHHeM, cHHMaeMhiM 

C .ll81IIJTenSI n 3 H n 4 • 

illHpHHa· "OKH8" • aa.aaeTCSI ll01IO:lKHTe1IbHhiM HanpSI:lKSHHeM, llO.ll8B88MhiM H8 .n
3 

C 

.lle1IHT81ISI n 2 H n l qepea .llHO.ll .n7~ 

no1IO:lKHTe1IbHhiti BXO.llHOti HMny1IbC 1 npeBhiCHB~HJt HH:lKHHti nopor, npOXO.llHT qepea 

.U t• 3TOT HMllY1IbC qepea .£l2 llOCTynaeT Ha BXO.ll cpopMHpyiOUlSI'O yCTpOtiCTBa 

ro nopora nl •. 

HH:a<He-

.UHO.ll .n3 OTKpoeTcSI T01IhKO Tor.aa, Kor.aa aMnnHTy.aa npowe.awero qepea .n
1 

HMllY1IhC8 npeBhiCHT W.lipHHY "OKHa" • 

.UHO.ll .£l2 npHMSlitl~ .ll1ISI.,J3hip8BHHB8HHSI Hi-1nS.ll8HCOB 060HX K8H81IOB ·i:tHCKpHMH- . 

HHpyiOmero aneMeHTa. 

.UHO.llhl .n
5

, .n6, .n7 npHMSHSHhi, C O.llHOti CTOpOHbi 1' .ll1ISI BOCCT8HOB1ISHHSI llOCTOSIH • 

HOlt COCT8B1ISIIOIUett HMllY1IbC8~ C .llpyroil: CT0p0Hbl 1 .ll1ISI KOMllSHC8UHH napa3HTHhiX . 

eMKOCTett. 8 HCXO.llHOM COCTOSIHHH 9TH .llHO.llhi OTKphiThio npoWS.llWHti qepea .n
1 

HMnynhP 

.llOll01IHHTS1IbHO OI'p8HH'IHB8STCSI CHH3y .llRO.ll8MH .n
5 

H ·.n6 Ha 0,4 Bo 11MnynbC 1 npqwe.a

WHfi qepea .n3, .ll0ll01IHHTS1IbHO OI'pBHH'IHB.aeTCSI .llHO.llOM .n7 npHMSpHO Ha TBKyiO :a<e 

Be1IH'IHHy. 3TO ll03BOmieT OI'p8HH'IHB8Tb HMllY1IhChl 1 npowe .lllllHS qepea SMKOCTH 1 

WyHTHpyiOIUHe .llHCKpHMIIHHpyiOIUHe .llRO.llhi • 

.UnSI yMeHbWSHUSI BpeMeHHOti .llHCnepCHH HMllY1IbCOB HH:lKHero H BepxHero K8H81IOB 

npHMSHSH MSTO.ll .llHcpcpepeHUHpOB8HHSI [n32J . 

BepwHHbi HMnynbCoB oT cpoToyMHO:lKHTenea npH paanH'IHhiX aMnnHTy.aax coBna.aaiOT 

BO apeMSHH ( pHc.19 a 16) • EcnH npO.llHcpcpepeHUHpOB8Tb BXO.llHhiS HMllY1IbCbi1 TO nony

'ISHHbie CHI'H81Ihi nepeCeKBIOT HyneayiO 1IHHHIO B O.llHO H TO :a<e Bp9MSI. l1cn01Ib30B8B 

$ f¥ 1 %:ijtJ 1 't 1 ij At ijWIMfY't 

.; 
t. 
' 

'I 

ir 
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OTpHU8T9llbHh19 '18CTM npoancpcpepeHUifpOB8HHbiX, MMnynbCOB llllSI sanycKa qlOpMMpyiOlllHX 

sneMeHTOB, MO)!{HO 3HB'IMTenbHO yMeHblllMTb BpeMeHHYI? ancnepcniO •. HMnynbChi c an~ 
, , 

KpHMHHHpyromnx ano.n.oa .n I n .0.3 nocTynaiOT qep€J3 ancpcpepeHunpyiOUlMe uenoqKn 

li',c,. Ha cpopMnpyiOUlMe 8ll9M9HThlo ¢>opMMPY!OlliHif 8ll9M9HT Hll)!{HSI'O 

ni H BepxHero n2 IIOpOI'OB BhiiiOllH9Hbl llll9HTH'IHO. 

B HCXQllHOM COCTO~IHHH o6e ll8MIIbl OllHOBM6paTOpa OTKpb!Thlo T BKOit pe>KHM B03-

M0)!{9H 6naro.Liapg IIpllM9H9Hll!O 1IpOBO.ll.lllli9I'O AMOll8 B C9TK9 IIpaaoi{ ll8MIIbl
0 

nopor 

cpa6aThiBBHHH Bhi6paH 0,2 a. BbiXOAHoit MMIIYllbC nono>KM:Tel!bHoit nomtpHocTn CHnMaeT

Cll c KaToaa O.llHOBn6paTopa • .llnnTenbHOCTb nMnynbca 2,5 - 3 MKCeK. B cnyqae pa6oT 

C BXO.UHh!MM MMIIYllbCBMH llllllT9llbHOCTblO 3 MKC9K ll 6onee Hy>KHO yaennqMTb llllllT9l!b

HOCTb MMIIYllbCOB OAHOBM6paTopOB IIyTeM II~penaifKM . 9MKOCT9if C
5 

M C
6 

COI'll8C~O Ta6-

l!HU9 1. nonO)!{MT9llbHb!9 Clli'H8llbl c KaTOllOB nl n' n2 MHTerpnpy!OTCSI R3,c3" R~t' c" ' 
a~ .. .,, . . 

H IIO.U8lOTCll Ha BXOllbl CX9Mbi tfOBII8ll9HMit 'fl3, KOTOp~SI I1p9ACTaBll.SI9T, C960it .0:ncpcpepaH-

UH8llbHb!lt yCHl!HT9llb_• C BbiXO,lla CX9Mbi aHTMCOBII8,ll9HHti IIOl!O>KMT9llbHblif CHI'H8ll IIOCTy

II89T Ha cpopMHpyiOlUee yCTpOifCTBO ancpcpepeHUM8llbHOI'O BbiXOll8 fl
5

• fleaag IIOl!OBHHa 

na~AIIhi npe.acTaBnHeT co6ott ycnnnTenb c npnny .llHTellbHhiM CMemenneM. B Kaq_ecTBe 

8HO.UHOA Harpy3KH IIpHMeHeH MMIIyllbCHbiif Tp8HCcpOpM8TOp. C IIOMOlllb!O BTOpll'IHOH o6-

MOTKH HMnynbd MHBepTnpyeTCSI M Il0ll80TC.fl Ha C9TKY npaaou IIOl!OBMHbi fl
5

, KOTOpag 

SIBllll9TCll K8TO.lJ.HhiM IIOBTOpMT9ll9M
0 

¢opMHpyiOlUee yCTpOJ:iCTBO MHT9I'p8l!bHOI'O BbiXO.ll8 fl
4 

BbiiiOllH9HO 8H8llOI'HqHo 

¢opMnpyromeMy ycTpoltcTsy an¢¢epeliuJHinbHoro BbiXOAa. 

4. OcHOBHhle xapaxTepHCTHKil oaHOK8H8llbHOI'O AHCKpllMHHaTopa JJ.0-5 

1. 0QnllpHOCTb BXOAHOI'O HMIIYllbCa - IIOl!O)!{llT9llbH8.1I
0 

2. llnHT9llbHOCTb l3XO.D.HOI'O HMIIYllbCa OT 0,2 MKCe.K AO 2,5 MKCSK C cppOHTOM OT 

0,1 MKC9J( AO 016 MKC9K 0• npu lfMIIYlrbC8X .llllHT9llbHOCTb!O 6onee 2 MKC9K ~ cppOHTOM 

eionee 0,5 MKC~K1 Heo6xo.n.nMo yaempteHne apeMeHn BhiAep>KKH o.n.Hoan6pa1;opa cornacHo 

' 

~. PerynijpoaKa nopora - OT 0 .n.o 100 aonbT qepes I aonbT. 
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4. WupnHy 11 oKHa" MO.>KHO ycTaHaBnnBaTh: 

a) oT 1 B .o.o 100 B 'lepe3· 1 ·BonbT c nenuTeneM ]J.H-2; 

6) 0,5 B, 1 B, 2B, ·5B, 105'c nenuTeneM JJ.H-3~ 

5 •. Pa3pew.!uomee BpeMH - He xy~e 5 MKceK. 

6. CTa6unbHOCTb wupnHhi 11 orma 11 npu U3MeHeHnn nopora oT 0 no 100 B 

He xy.>«:e 1%. 

7. nuHefiHOCTb .O.llCKpllMUH8Ull0HHOfi xapaKTepUCTllKll - He xy.>Ke 2%. 

8. VlMnynbC nucpciJepeHunanbHOro Bbrxona - nono.>«:nTenbHbifi, aMnnuTy.o.a . 

. 90 BOJ1bTo 

9. VIMny~hi:: UHTerpanhHOJ'O Bbtxona - nono.>«:HTenbHhifi , aMnnuTy na 40 BOJ1hT. . , \ 
. ,.-- ··, •':; ' 

:10. QHTaHne: + 150 ~d4Q Ma), - 150B (40 Ma). 

6,3, B (2,1a) 3~3eMneH. 

11. ]J.ucKpllMUH8TOp COBMeCTHO C nenuTeneM CMOHTllpOB8H B 6noKe pa3MepaMll 

180x430 MMo · 

T a 6 n u u a 1. 

Bpe;.,J. c~ul. 3 it b ~5 II,S l't zo JS 
oqHoCu~~ 

c ·. c 120 ISO 2'tO JOll lt30 SIO 620 1300 

' 1 .. 

5. On'HoKaHanhHbitt nucKpnMnHaTop JJ.0-7 

DpuHuHnnanhH8H cxeMa ]J.0-7 noKa3aHa Jta puc. 18. ]J.ncKpnMnHnpyrowHe ane-

MeHTbi HU.>«:Hero M BepxHero ·noporoB BbtnonHeHbi Ha repMaHHeBbiX .O.HO~f~~ JJ. 1-.Il7 

uneHTll'lHC cxeMe, npuMeHeHHOfi B JJ.0-5o C BblXO.Zl.8 .O.llCKpllMllHUpyiOlllllX aneMeHTOB 

Clli'H8J1 DOCTynaeT H8 K8CK8.Zl.bl npe.O.B8pnTeJ1bHOfi cPOpMllpOBKll ( n2 - Hll.>KHei'O ll 

n

1 
- BepxHei'O nopOI'OB) t KOTOpble npe.O.H83H8'leHbl .O.J1H prpaHU'leHllH ll yKopa'lHB8HllH 

BXO.O.HblX llMDYJ1bCOBo 

l 
i 
I 
I 

\ .. 

L 
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Kacxw.n rrpe.ncTaansreT co6oti .nucpcpepeHulfaJibHbiti ycunuTenb, co6paHHbiti Ha .naoti:HOM 

TpliO,U9 C ,nlicpcpepeHUifpyiOlUifM Tp8HCcpOpM8TOpOM B 8HO,Ue rrpanoti IIOJIOBifHbl JI8MIIbl, 

BTOpli'!H8SI OOMOTK8 TpaHccpopMaTOpa lfHBepTifpyeT HMIIYJibC 1 T8K 'ITO H8 Bb!XO,Ue CHI!Mu .. 

eTCH CHrHaJI OTpHU8T9JibHOti IIOJISipHOCTI! 1 M8KCliM8JibH8SI .[!JIIfT9JibHOCTb KOTOporo 

0,5 MKC9K li M8KCHM8JibH8H 8MIIJIMTy.na - 15 B, .lJ.anee MMIIYJibCb! IIOCTynaiOT Ha cpop-

Mupyromne aneMeHTbi HMEHero n4 II aepxHero n
5 

rroporoa, KOTOpbie rrpe.ncTannsr-

lOT COOOH H9CKOJibKO H3M9H9HHb!9 CX9Mbl O.UHOBM6paTOpOB OJIOK8 .lJ.0-5, 

YIMrrynbc HIIEHero, nopora c n4 qepe3 KaTO.UHbiti noaTopiiTenb Jl
5 

no.naeTcsr 

H8 cpopMIIpyiOlUYIO JIIIHHIO;e. nonOEI!TeJibHb!ti CIIT'H8JI. c JIIIHIIII, IIOJiyqe~IHblti OT 38.itHe

T'O cppoHTa 
1
rrocTyrraeT Ha nepayro ceTKY n7• Ecnn cxeMa. se.pxHei"o nopora He cpa6oTa

na, TO Jl
7 

OTKpb!BB9TCSI 1 I!MIIyJibC C ee 81!0.[!8 1 yCMJI9HHblti JlS' IIOCTyrraeT H8 cpnwKy 

",nncpcpepeHUH8JibHblti Bb!XO.U", 

YIMnynbc aepxHero nopora qepe3 K8T01lHhiti noaTopnTenb n
5 

.II .niio.n .u
13 

no.nae1· 

CH B K8TO.U Jl6. Ha nepByiO ceTKy n~ no.naeTCH. "pa3peW8IOlUIIti" I!MriyJibC HJI)KH9T'O 

rropora. 

B HCXO,UHOM COCTOSIHHlf Jl
6 

OTKpb!T8, 0Tpi!U8T9Jibl_lblti HMIIyJibC HI!:X(H9f'O rropora 

3arrnpaeT n6, ToK qepe3 .nno.n ni 4 npeKpamaeTCH, ?To no3aonsreT oTpnuaTenbHOMY 

I!MIIyJibCY aepxHero nopora qepe3 .UIIO.U .IJ. 13 38pH.UHT~ 9MKOCTb C
13 

If 38IIepeTb Jl
7 

ITO Tp9Tbeti C9TK9, 

·nocne OKOH'I8HIHI I!MIIYJibCa HHEHero nopora Jl
6 

OTKpb!B89TCH II CBOI!M TOKOM 

pa3pSIE89T cl3' TaKl!M o6p830M, IIMIIYJibC B,epxHero nopora, no.naHHb!ti H8 Jl7 (cxeMy 

a!rrncoana~enl!ti), acer.na oKanqnaaeTCH rrocne n~.mynbca HMEHero nopora, 

B .UI!CKpiiMI!HaTope npe.nycMoTpen HHTerpanbHhiti cqeT uMrrynbcoa • .lJ.nSI aToti 

UeJIII C K8T0.[!8 Jl
4 

·qepe3 K8TO,UHb!H IIOBTOpHT9Jib Jl
9 

HMIIyJibCbl IIO,U8IOTC.H H8 cpnwKy 

"HHTerpanbHb!H Bh!XO.U ", 

e. OcHOBHbie xapaKTepl!CTHKI! O.UHOK8H8JihHOro .UIICKpHMIIH8TOpa .U0-7 

l, nomlpHOCTh BXO,UHOrO I!MIIyJihC8 - IIOJIOEI!T9JibH8SI, 

2, cl?.pOl!T BXO.QHOrO IIMIIYilbC8 - OT 0,1 MKC9K .no 0,4 .MKC9K, .lJ.orryCTHM8 pa60T8 

C I!MIIYlihC8MII 1 cppOHThl KOTOpblX 6onee 0,4· MKC9K, .lJ.nsr aToro HYEHO' yBeJIII'IHTb 

9MKOCTH c 12 M ~~ 3 (pHC, 18), 
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g)I.OAUOU UNniiAbt! 

tAMn':1nbc Ha Sxo,4e. 
"' tpDpMupflkJ tJiC2.0 

-~17eMet-!Ta- ( 8~ n.) 



«· 

I"':, 
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,16 

3 • .[lJ1IIT8J1bHOCTb BXO,llHOrO I1MIIYJ1bCa - OT 0,2 MKC8K ,llO 10 MKC8K II 6onee, 

4. V13Meneiure nopora - OT 0 .no 100 B qepe3 1 BOJlbT, 

5, V13M8H811H8 WllpHHbl "OKna" - OT 0 ,llO 100 B qepe3 1 BOJlbT C .[lH;2 ll 

CTyrreHHMH 0,5 B 1 lB, 2B, 5 B 1 lOB C lll+3, 

6. Pa3pewa10wee BpeMH - l MKceK. 

7. CTa6H n.bHOCTb IimpiiHbi "OKHa" npH li3MeneHHH ·rropora. aT 0 p.o I 00 . B - lie 

xyn{e 1%. 

8, flnHeHHOCTb ,lliiCKpllMIIHBUHOHHOH xapaKTei'JHCTIIKII - He Xy/Ke 1,5%, 

9~ VlMrrynbc .lliiC)JCpepeiiunanbnoro Bhixo.na - rrono/Kl!TenbHbiil·, aMrrnnTy.na 15 B, 

,llJ1IIT8J1bHOCTb 1,0 MKCP.K, 

JO. ViMIIYJJbC IIHTerpanbHOro Bb!XO.ll8 - IIOJ10/KII_TeJ1bHbiH 1 8MIIJ1IITY .ll8 10 BOJ1bT 1 

,lln!IT9J1bHOCTb. 0,6 MKC9K, 

11. Tpe6yeMbie narrpHn<eHIIH: !)50 B ( 125 Ma), 6,3 B ( 4a) 3839MJ19H; 

7. Pe3ynhT8Tbi aKcrrepnMenTanbHOit rrpoBepKII 

O,llHOK8H8J1bHhlX ,lliiCKp!iMIIH8TOpoB 

n pOBepKa pa60Tbl CT8H,ll8pT!I3!IpOB8HHbiX 6nOKOB O,llHOK8H8J1bHbiX ,lliiCKp11MIIH8TQ

pOB IIpOBO,lliiJ18Cb 1 BO-rrepBbiX 1 rrpn pa6oTe C reuepaTOpOM IIMIIYJ1bCOB 1 BO-BT0pb!X1 

rrp11' pa6oTe C IICTO'IHIIKO~ CT8TIICTII'l9CKII pacrrpe.neneHHbiX IIMIIYJ1bCOB. (cPOTOYMHO/KIIT9J11: 

c KpnTaiJnoM Na :J· ( T ~ ). flpn aToM .ann cpaBHeHIIH CHIIMani!Cb ananor!ItiH.bie xapaK-

Tepi!CTIIKII rrpoMbiwneuuoro o.nnoKananhnoro .UliCKpnMM:HaTopa AA.[l0-1 • 

. .[lHCKpHMHH8UHOH!l85l xapaKTep11CTHK8 ,llliCKpHMHH8TOpOB He Bb!XO,lliiT 38 :l;... 1,59'o 

Ilpll 113M9H9HHII IIopOr<?B OT 0 ,llO 100 B, 

noCTOHHCTBO WHp!IHbl "oKHa" IIp!I II3M9H8HIIH rropora . .llHCKp1IMriH8Uliii IlpOB9pllJ10Cb 

C IIOMOUlb!O reuepaTopa IIMIIYJlbCOB C J111H8UHO Menmouiei1CH 8MIIJ1HTy.llOH. VJ.::i~ep9HII51. 

lll!IpHHbl OKH8 H8 rrpeBb!W8J111 1%, 

Pa3pewa10wee BpeMH .nncKpHMIIHaTopoa .nm1. aepxuero II HH/KHero Kananoa l!3Me

pHnocb a OT.DeJlbHOCTH, Ha Bxo.n .nncKp!IMI!HaTopa no.naaanHCb C.llBIIHYTbie l!MrrynhCbi 

OT renepaTopa IVlC-2·. Cpa6aTbiBaHHe o.nnoBn6paTopa cfJIIKCllpoBanocb c noMOLLlbiO 

c 

c 
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~cunnnorpa¢a. VI3MepeHHH pa3pewmowero apeMeHII rrpoaorinniicb .nnH .nayx cnyqaea: 

8) KOr .ll8 8MI1JlHTY .llhl .llBYX BXO.llHbiX liMIT'y JlbCOB p8BHbl yCT8HOBJleHHOMy I10pory H 

6) Kor.na 8MI1JlHTY.!lhl rrpeBb!lll810T rropor H8 0,5 BOJlbT8. 

3TOT MeTO.ll I103BOJ1HeT. K8'ieCTBeHHO OUeHHTb p83MhiTHe I_IOpOrOB .lli1CKpiiMHH8TOpa~ 

Pe3ynbT8TbC H3MepeHnfi rrpnae.neHbi B Ta6nnue 2. V:l3 Ta6nHUbi au.nHo, qTo pa3pe

waiOwee BpeMH ,llJlH ll0-5 neJKUT B rrpe.nenax. OT 3 .llO. 5 MKCeK,- a ,llJlH ll0-7 - B rrpe

.nenax oT 1 .no 1,6 .MKceK, a To apeMH KBK .anH AAU0-1 apeMH MoJKeT Kone6a'I:bCH 

·a rrpe.aenax oT 1,5 .no· 10 MKCeK. nocne.nHee o6nm:;HHeTCH Hen.aeHTnqHoCTb!O ex eM 

aepxHero U HHJKHero K8H8JlOB .llHC!CPHMIIH8TOpa ·AAU0:-1. 

T a 6 n II u . a 2. 

Tun PaJP<Z'-" Ot-OUI ell Cp<tN.!i (t-J ,rS 

nopo< rz.pu rrp eitnwe 1-/.uu 
/l,UCI(j>t, /Ia no,.oo~ qyqaa .,._ nopoz.a HQ o,~e 

f\1UHq!"op. 1/rt'(Cl/10 nofJHtn Q Hava~t;J nont-~tru 

npocven"/zo npocviiT npocv<Zro rtpocve r 

il.O-S 
c er,t(. s 't,'t 't, IS 3,1S 

/11.1 ?-£1 H ~. 8_5 't, 3 
{ ..:<;--. 

3,0 l-,1-

11.0-7 
BapKH. I, 6 I, S I, I I, 0 I 

HU)I(.H .. I, 6 I,S If IS 1, 0 

fiPtJ.o, 
I'?J.tZf'KH. 10 .9 't, 1S. lt,S .. 

H u:K.~t-uit 2125 20 115 - f6S " I I I 

'" 

Pa6oTa .OHCKpnMl!HilTopoa rrpn cTaTncTnqecKn pacrrpe.neneHHbiX nMrrynbcax oue- · 
60 ' 5 

HHBanaCI:> nyTeM H3MepeHiiH · crreKTpa Co · rrpn 3arpy3Kax .no 10 nMrr/ ceK. Pe3y nb-

Tl\Tbl TI0300JlHIOT 38KJ110t{l!Tb, qTo .llHCKpHMHH8TOpbl no-5 I{ AAU0-1 rrpHMepHO o.nli

HBIWllO pa3pelll8!0T .nna TIHKa Co 60 
( c <meprnefi 1,17 'n 1,33 Msa) rrp!l 3arpy3Kax 

4 
.ao 10 liMn/ceK. DrrcKp!lMiiU8TOp n 0-7 

I 
I 

4 
o.nHaKo npH 3arpysKax 6onee 10 nMn/ceK cKa3waanocb BJlHHHRe rrep~xo.nnwx uerroqeK 

Hll TIOJlOFKenne I11!K8 B CTJeKTp8X1 DBH.lly qero KOJll!qeCTB8HHb!G H3Mepe~I!H He I1pOBO.llll:JlH 
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8. YlHTerpanbHblU .[lllCKp!IMIIH8TOp .ll-2 

YlHTerpanbHbiil: .nrrcKprrMrrHaTop nponycKaeT rrMnynbCbi, npeBbiCrrswrre nopor, rr, 

K8K yme OTMe'i8flOCb Bb!We, COCTOIIT ll3 .UHCKp!IMHH!Ipy!Olllero aneMeHT8 0 cpopMHpyiO

lllero _ aneMeHTa rr .nenrrTemi nanpgmenrrSI, ·3a.na10ruero nopor. B .nrrcKprrMrrHaTope D-2, 

KpOMe TOro, nprrMeHeH orpaH!l'iHTenb 8Mllfll1Ty .[1 0 'iTO ll03BOflllflO HCKfl!O'iHTb B03MO)f(IIOCTb 

neperpy3Kil cpopMrrpyiOruero aneMeHTa. 

nprrHUHllll8flbll851 CXeMa IIHTerpanbHOro .UHCKp!IMIIH8TOpa .ll-2 llOK838H8 H8 pnc.20 • 

.llncKp!IMHHHpy!Olllllit sneMeHT Bb!llOnHeH 118 KpHCTannrrqeCKIIX .UI10.[18X .ll I - n
3 

• .llrro.n 

n
1 

38llHpaeTC51 OTp!IU8TenbHb!M HanpgmeHHeM 0 no.nasaeMbiM C .nenrrTeng HanpSI)f(eHHH 

n •• .llno,nbl n2 H Da S!BflSI!OTCSI s'occTaHaBnHB8!0lllHMII. .llno.n Da, KPOMe Toro, 

np)1MeHeH .nnSI 

.nnona n_l" 

"KoMnencaurrn" napa3rrTHbi;__ cnrHanos, npowe.n~IIX -qepe3 eMKOCTb 

BepUIHHbl llMnynbCOB, npowenwnx -qepe3 .[lllCKpllMHHIIPY!OlllHH .nnon n 1' nonaiOT-

CSI. H8 orpaHH'iHTenb aMnnnTyn :n
18 

n JJ.
4

, KOTOpbiii npencTasnHeT co6oii: "peocTaTHo-

.UHO.UHbiii" nennTeJlbo B !ICXO.UHOM COCTOS!Hllll Hepe3 uenb R~o 
H R K npoTeKaeT TOK 1 Ma. nprr nocTynneH!lll Ha BXO.U 

, R2 , OTKpbiT~Ifi nno.n 

II 
18 

nonomuTenbHoro Jl 
4 

rrMnynbca conpoTnsnenne nnona JJ.
4 

ysenn-qusaeTc~, ysenHqiisaeTc51 COOTBeTCTBeHHO 

nanenne HanpgmeHIISI Ha HeM. O.nHaKo, npu noTeHuiiane Ha aHone: nnona, paBHOM no

TeHurrany Ha eMKOCTn c
1

, .nnon JJ.4 _ nonHocTbiO 3~KpbmaeTcg, II nanbHeitwnii poeT no

TeHunana Ha ero aHone npeKparuaeTc51. 

C Bbixona orpaHH'iHTeng cnrHan nocTynaeT Ha cpopMapyiOruee ycTpoitcTso n
2

, _ 

KOTOpoe npe,nCT8BJ1SieT C060it HeCKOJlbKO H3MeHeHHY!O CXeMy O.UHOBII6paTopa, llpHMeHeH~ 

Horo B no-5. 0TnH'iiie 38Kfl!O'i8eTCSI B TCiM, 'iTO ..B naHHOii: cxeMe O.[lHOBH6paTopa 

neaaSI naMna B HCXO.UHOM COCT051HHII llpOBO.UllT -MeHbillHfi TOK1 'ieM npaBaSI 1 H, KpOMe 

Toro, H3MeHeHa nonHpHOCTb npoaonHruero nnona JJ.6.- 0nHoan6paTop cpa6aTbisaeT 

oT nonomni'enbHoro IIMnynbca aMnnHTY nofi 0,15 a. YlMnynbc O.UHOBH6paTopa CHHMa

eTCSI c aHona npasoii nonosHHbi n2 H -qepe3 KaTo.UHbifi nosTopHTenb 11
16 

nocTynaeT 

118 Bb!XO.U. 

( 

.I.... 
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9, TexHI.PiecKue xapaKTepucTUK:U :UHTerpanbHoro .u:ucKp:UM:uHaTopa .Ll-2 

l, nomtpHOCTb BXO.UHOrO :UMnym,Ca - J;IOnO>K:UTenbH8SI0 

2, ¢pOHT BXO . .UHOro :UMnynbCa - OT 0,1 MKC9K H 6onee, 

3, .LJ.nHTenbHOCTb BXO.UHOro· HMnynbC8 ~ .. OT 0 1 2 MKCeK .1:10 10 MKC9K0 

4, VlaMeHeHHe nopora OT 0 .UO 100 B ·nnaBHO (B03MO>KHO npuMeHeHHe CTyneH

'18TOro .uenHTenSI HanpSI>KeH'IISI ). 

5. Paapewa10wee apeMSI 2 MKCeK, -

6. nHHefiHOCTb .UHCKpHMHH8UH_DHHOit xapaKTepHCTUKH He Xy>Ke 11 5%. 

7. BbiXO.UHoit HMnynbc ~ nono>KHTenbHhiit, aMnnuTy .a a 12a, .anHTenbHOCTb 1,5 MKCeK. 

8. Tpe6yeMbie HanpSI>KeHHSI: +150 a/12 Ma/1 

( aaaeMneH). 

-150 a/32Ma/ -6,3a /0178. I 
I 

1 Y. BnoKH coana.aeHuit H aHrHcoana.aeHHil: 

l, BnoK coanapeHHii 

Cpe.aH paanH'IHOit no xapaKTepy npHMeHeHHSI TexHHKH coana.aeH:uit B sKcnep:uMeH

TenbHOit cp:ua:uKe MO~Ho npocne.a:uTb Tp:u· ocHOBHbie HanpaaneH:uSI paaBHTHSI :u coaepweH

cTaoaaHHSI cxeMHhiX pewemia. Bo-nepahrx, paaBHTHe MeTo.aa coana.ueH:uil: .anSI· o6nacT:u 
-11 ... 

HaHoceKyH.alloro .u:uanaaoHa annoTb .uo 10 . ceK [n34j • TexH:uKa sTa HcnonbayeT :uM- · 

nynbChi c .p:nuTenbHOCTbiO cppoHTOB Taro me nopSI.aKa, . .LlocTaTO'IHO nonHhiit o6aop HaHoce-
' . 

KYH.UHhiX cxeM coana.aeH:uit np:uae.ueli a pa6oTax [n35,36]. 

BTophiM HanpaaneH:ueM 1 nonyq:uaw:uM paaa:uT:ue aa nocne.aHHe ro.ahl, SIBnSieTCSI 
-7 -8 

MeTO.UHKa coana.aeH:uii c yMepeHHhiM paapeweHHeM· ( 10 - 10 .ceK) .anSI HMnynbcoa 

C OTHOCHTenbHO 6onbWOit .UnHTenbHOCTbiO cppOHTa (012 - 0,5 MKCeK), B STOM cnyqae. 

.anSI KOMneHC8UHH BnHSIHHSI 8MlinH'ry.Uhi H .an:uTenbHOCTH cppOHT8 BXO.UHbiX HMnynbCOB H6 

paapewa10wee apeMSI cxeMhr coana.aeHJtit HcnonbayiOTCSI MeTo'.i:Ihr npe.uaapHTenbHoit cp~p-· 

MHpOBKH C nepeMeHHbiM (a 3BBHCIJMOCTH OT 'aMnnHTy.Uhi BXO.UHOrO HMnynhca) nopOrOM1 . . . . -. . 
nn.60 He Menee Cno>KHbie M9TO.Uhl <iJopMHpOBKH K8K1 Hanp:UMep1 .UBOitHOe . .a:ucpcpepeHUHpOBa.:. 

HHO BXO.QHOI"O CHrHana (n37 - 40] , HeCMOTpSI Ha nonyqaeMblii BhiHl"pbiW BO apeMeHHOM . . 
pa3p9W9HHH no Cp8BH9HHIO .. C cppOHTOM BXO.UHOI"O HMnynbC81 BCe 3TH MeTO.Ubl .UOCT8TO'i-

HO l"pOM03.llKH H npe,llH83H8'1810TCSI1 KBK npaBHn01 .anSI Onpe.aeneHHblX KOHKpeTHbiX 38.ll8'1, 

ll 
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~HOCTb 115 MKC9K. 

/0,7a I 

aKcnepaMeH-

1 a coaepweH

Ll11Sl o6naCTH 

:::nonb3yeT aM

~fi o6sop HaHoce-

, sanseTCSl 

tnSl HMIIynbCOB 

B aTOM cnyqae 

X HMIIynbCOB H8 

aapHTenhHOfi ¢op-
· .. 

ribca) noporoM1 ·-

:w BO apeMeHHOM 

eTO.llhl ,llOCTSTO'l-

IHKpeTHbiX 38.llS'l, 
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MO~Ho OTHeCTK .cxeMbi coarraneHilil: 6onee paHHero 

pa3BHTHS11 XOTSl H He yTpaTHBWII:e CBoero SHa'leHH.II .llO HaCTO.IIWero BpeMeHH 1 9TO CXeMbl 

MHKpOCeKyH.llHOrO .llli8IIa30Ha [1141-44] • 

Jlng aTofi rpyrrrrbi xapaKTepHo pasHoo6pasiie cxeMHbiX peweHIIfi 1 B TOM 'liiCne 

HCIIOnb30B8HHe MeTO.llOB HaHOCeKyH.llHOfi TeXHIIKIIe 

Pa6oTbi Hawefi na6opaTopiiii He BbiXO.ll.IIT sa apeMeHHofi .lliiarrasoH necsTbiX II 

coTbiX nonefi MIIKpoceKyHn, rroaToMy Haw IIHTepec pacrrpocTpaHHeTc.H, npe:lKne acero, 

Ha nae nocne.llHIIe rpyrrrrbi cxeM coarraneHIIil:, 

B ocHoay 6noKa coarraneHIIil: rrono:lKeH MeTO.ll yciineHII.II II rrpenaapiiTenhHOil: ¢opMII

poBKH BXO.llHbiX IIMIIynhcoa. Bnaron.apf! rrpiiMeHeHIIIO ¢opM1IpyiOuiero aneMeHTa c HIISKIIM 

IIOpOrOM cpa6aTbiBaHII.II IIM9eTC.II B03MO:lKHOCTb pa6oTaTb C OTHOCIITenbHO He6onbWIIM 

npensapiiTenh_HbiM ycHneHIIeM. 

BTopofi oco6eHHOCThiO OIIIICbmaeMoro 6noKa coananeHHil: RBnHeTc.H To, 'ITO aneMeHT 

npensapHTenbHOil: cpopMIIpOBKII He orrpenenHeT paspewaiOme·e apeiMH coarr~neHIIH1 KaK 

aTo cnenatlo a npOMbtwneHHOM rrpii6ope ".H6noHR* · [1145]. Baii.ily aToro ycTpa~eHa ocHoa

Has npiPIHHa HecTa61InhHOCTII paspewa10mero _apeMeHII; xapaKTepHaH nn.11 ".H6noHII' (oco-

6eHHO npa ManbiX paspewaiOIUIIx·.apeMeHax). 

nocne IICCJle,z;J.OB8HII.II p.H~a CXeM B Bbt6paHHOM BpeMeHHOM .lliiaiia30He 6b1Jl0. pewe

HO 38 OCHOBy B3SIT.b BII.llDIISMeHeHHyiO CXeMy [1142] C 061Uefi 8HO.llHOfi Harpy3KOfi1 cpyHK- · 

UHH ii:OTOpOfi BbiiiOJlH.IIeT KOpOTKO SaMKHyTa.II JliiHH.II sanep:lKKII, 

TaKaH cxeMa COBII8,lleHIIfi1 Bo-rrepBhiX1 .IIBnSieTC.II O.llHOBpeMeHHO aneMeHTOM 1 

onpenensiOI.UHM paspemaiOmee apeM.II cxeMbi coarraneHIIil: BHe saBHCIIMOCTII OT nniiTenb

HOCTH BXO.llHbiX IIMIIyJlbCOB1 BO-BTOpbiX1 II03BOn.IIeT cpaBHIITenbHO IIpOCTO IISMeH.IITb' pas

pelli8JOI.Uee BpeM.II CXeMbl IIyTeM CMeHhl JliiHIIII 3a,llep:lKKII 1 B -TpeTbiiX 1 MepTBOe BpeM.II 

CXeMbl npBKTII'leCKII onpenen.HeTCSI .llJliiTeJlbHOCTbiO BXO.llHbiX IIMIIYJlbCOB. 

noMHMO ~TOrO, yBeJlii'leHIIe 'iiiCJ18 KaHanOB 1 BKJliO'leHHhiX Ha COBIIa,lleHHe 1 .llOCTII

raeTCst npOCTbiM yaemJ'leHIIeM naMII 1 pa6oTaiOIUIIX Ha KOpOTK038MKHYTYIO JliiHIIIOe 

nonHaH cxeMa,nayxKaHanhHoro 6noKa coarraneHIIfi /C/c-2/ rrpiiaeneHa Ha 

pHc, 21. B nero BXO.llHT: ycHniiTenii;...orpaHII'iiiTenH Ha n~Mrrax 11
1 

II· 11"2. (cooTaeTCTBeH

Ho no BTopoMy KaHany 11
5 1 11

6
) 1 ¢opM1IpyiOIUIIe O.llHOB1I6paTopbi 11

3 
( cooTBeTCTBeHHO 

n1 ), COOCTBeHHO CXeMa COBIIa.z:teHIIfi 11
4 

11
5

, aneMeHT OT6opa Ha .llHO.llaX .n6,p7, ycii-. 

nHTenb n9 H O,llHOl:IHOp8TOp BbiXO.llHOrO IIMIIYJlbCa JllO C. ¢a30IIHBepTOpOM 11
11 

~. 

. ., 
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YcumrTenh-orpaHJPmTenh pacdtinTaH Ha pa6oTy c n:MrrynbcaMn oTpnuaTeJihHO.ii 

IIOJ!HpHOCTH, 0rpaHH'I9HHe BXOnHOI'O CHI'Har.a IIpOHCXOnHT Ha ypOBHe 1,8 BOJ!bTa, rrpn 

KOTOpOM JI8MIIa n
1 

lfl51 IIOJIHOCTbiD sarrnpaeTCH, 

MaKCHM8JibHbltl: IIOJIO)!{HT8JibHbltl: HMIIyJibC Ha 8Hone n1 I n5J rrpn 9TOM He rrepe·· 

. rpy)KaeT rrocnenyroruntl: KaCKan ycnnnTeJIH n2 I n61. K?acpcpnuneHT ycnneHIIH ycnnnTe

JIH M0)!{9T M9HHTbCH B rrpenenax OT 10 no· 15 C IIOMOlllbiD rrepeM9HHOI'O COIIpOTliBJI9HHH 

B KaTone JiaMIIbl n21 n61 • 

B 6noKe COBrraneHDH rrpenyCMOTp9Ha BOSMO)!{HOCTb II0CT8HOBKH BXOnHOI'O CTy

II9H'IaTOI'O HJIH IIJiaBHOI'O neJIHT9JIH HaiipH)i{eHHH M9)KlJ.Y BXOD.Hb!MH cpHlUKaMn II naM-

. 
Ha Bbrxone ycnnnTeJIH BKJiroqeH .uno.u .D.2 I .D.41, orpaHH'IHB8ID1Unii nMrrynhc, rro-

cTyrraroruntl: Ha sarrycK cpopMnpyiDmero OD.HOBn:6paTopa, Ha ·ypoBHe 7 BOJibT, 

B cnyqae pa6oTbi c nMrrynhcaM~ rrepenifnii cppoHT KOTOpbrx rrpeB.brruain paspemaro

ruee Bp9MH CX9Mbl COBII8Ll8HHti, BXOD.Hbl9 llMIIyJibC.bl cpopMnpyiDTCH 0LlHOBH6paTopaMH 

0nHOBH6paTOpbl Bblll0JIH8Hbl ,ITO HSM9H9HHOti CXeMe [ n46J li HM9IDT HHSKIIH ypo

B9Hb cpa6aTbiB8HHH - rropH.UKa 0,1 B, HnsKnii ypoBeHb cpa6aTbiB8HHH .uaeT .BosMo)!{

HOCTb YM9HbWHTb rrpe.UB8pHT9JibHOe YCHJI9Hlle HJIH BKJIID'IHTb CXeMy COBII8Ll9HHti B006-

we 6es rrpen'BapHT9JibHOI'O ycHJI9HHH, 

l.JeTKOe cpa6aTb!BaHn:e H M8JI8H 'IYBCTBHT9JibHOCTh o6eCII8'IHBaiOTCH pe)!{HMOM 

JiaMTibl B HCXOnHOM ~OCTOHHHH ( o6e JI8MI1bl 0LlHOBH6paTopa IIpOBOLlHT) H 11pHM9H9HH9M 

nnona .lJ:2, KOTOpb!tl: IUYHTHpyeT C8TKy 11p8BOI'O TpMO.Ua n
3 

( fl7 ), 

TaK KaK cpopMnpyromntl: OD.HOBH6paTop pa6oTaeT B ycnoBuHx BpeMeHHotl: ceneKunn, 

neTal!bHO 6blliH HCCJI9D.OB8Hbl 11pH'IHHbi 1 MOI'ylUne Bb!SB8Tb IIOK8HaJihHbie sa.uep)!{KH, 

YlccnenoBaHHH IIOKasann: y LlOBJI8TBOpHT9JibHYIO pa6oTy 0LlHOBH6paTopa. II pH pas JIH'IHb!X 

aMTil!HTY nax li LlJIHT9JihHOCTHX nepe.uHero cppOHTa BXOD.Hb!X HMllYJihCOB, 

Ha pnc. 23 rrpnBe.ueHa saBHCHMOCTh sanep)!{KH cpa6aTbiBaHHH o.uHoBn6paTopa 

t san, OT 8MTIJIHTy Llbl ~XOLlHb!X IIMIIYJ!hCOB C cppOHTOM 0,12 MKCeK H 0,26 MKCeK,, 

Bn.rtHo, 'ITO y)!{e rrpu 8MTIJIIITYLl9 IIMIIYJ!hCa H8 BXO.Ue 0LlHOBH6paTopa · 0,2 BOJibT8 II 

Bb!W9 sanasnbiB8HHe Bb!XOLlHOI'O IIMIIYJihCa M9Hblll9 MHHuMaJibHOI'O paspelii8IDlU9I'O Bpe

M9Hii CX8Mbl COBI18Ll9HIIH (0,0.) MKCeK) H rrpaKTH'I8CKH He. saBHCHT OT cppOHT8 'BXOLlHOI'O 

lfMTIYJihCa, 
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MepTBoe epeM51 o.aHoerr6paTopa 51B1151eTC51 orrpe.ae11mowrr,M .!11151 MepTeoro EipeMeHrr 

cxeMbi coerra.aeHrrii~ 3aerr'crrMOCTb ::JToro epeMeHII C>T aMrrmiTY.llhi BXO.llHhiX MMIIY11bCOB 

rrpiiBe,lleHa Ha puc. 22', U3 KbToporo BH.UHO, qTo MepTBOe Bp~M51 O,llHOBIIQpaTopa .!11151 

pa6oqux aMrrrinTy .ll IIII.WY11bCOB rrpaKTifqeCKU OCTaeTC51 IIOCT051HHbiMo 

8 C11yqae pa60Tbl 6110Ka COBrra.aeHIIfi C BXO.llHb!Mif lfMIIY11bCaMU 1 .ll11UTe11bHOCTb 

KOTOpb!X IIpeBbiillaeT MepTBOe BpeM51 O,llHOBH6paTOpa (I MKCeK) ue11ecoo6pa3HO tin51 

rrpe.llOTBpaUleHif51 Bnii51HH51 .lln!ITe11bHOCTH BXO.llHb!X HMIIYJlbCOB Ha MepTBOe BpeM51 cxeMbl 

coBrra.aeHrrfi yee11rrqiiTb .aniiTenbHOCTb BbiXO.llHoro HMIIY11bca O.llHOBII6paTopa. B 6noKe 

9TO OCyllleCTB1151eTC51 rryTeM CMeHbl eMKOCTif CB513H Me)!{.lly aHO.llOM II CeTKOfi ll
3

/ ll
7

/ 

cornacHo Ta611uue 3. TaM )!{e rrprree.aeHhi .ll11HTenbHOCTII BbiXO.L:HhiX lfMIIY11bCOB rr rro11y

qaeMoe IIpii 9TOM MepTBOe BpeM51 O,llHOBII6paTopa. 

T a 6 11 rr u a 3 

C rrcp 39 53 82 270 600 820 1400 

t lfMIIY11• 
0,4 0,6 1,0 2 4 5 10 

MKCeK 

---
J-;l epTeoe 

' 
BpeM51 0,9 1,2 2,0 4 8 11 22 

" 
MKCeK 

BbiXO.llHbie ,oTpiiUaTe11bHOfi non51pHOCTH HMnynbCbi o.aHoBrr6paTopoe. c aMnnrrTy .a oil 

6o11ee 10 B011bT .II cppOHTOM Metiee 80 HCeK nocTynBioT COOTBeTCTBeHHO Ha CeTKH 

naMn n
4 

li ll
8 

C06CTBeHHO CXeMbl COBna.aeHIIil:. 

CxeMa coena.aeHIIfi Bhlrronueua no npiiHUIIny [ll42J • , B aHo.auoii uerrii 11aMn 

BKmoqeHa KOpOTK03aMKHyTa51 111IHH51 3a,llep)!{Kif 1 cpcp Mn:pyiOill851 lfMny11bCbl C ,llJlHTe11bH 0:"" 

CTb!0 1 paBHOfi y .llBOeHHOMY BpeMeHII 38,llep:lKKH 1 no nepe.aHeMy H 38,llHeMy cppOHTY 

BXO.llHOrO IIMIIY11bCa. 

B KaqecTBe 11IIHI!ll 3a.aep)!{KII ucnollb3yeTC51 OTpe3oK Ka6en51 .PK3-401 c BOllHOBbiM 

COI1pOTIIBlleHIIeM 400 OM •. 

3ToT Ka6enb 6h!l1 Bhi6paH li3 cne.ayiOilliiX coo6pa:meHIIfi: eo-rrepBbiX, ero qacToT

Hbie xapaKTepncTrrKu o,6ecneqiieaiOT cpopMupoBKY HMnynbCOB c .aocTaToqHo KPYThiMII 

.!11151 HaWHX Tpe6oBaHIIfi cppOHT8MII; BO-BTOpbiX 1 Ka6enb ,llOIIycKaeT .llOCT8TOqH? npOCTYIO 

cMeHy ( B 'naweM cnyqae OTpe3KH Ka6en51 pacrraHB8IOTC51 na cneuHallbHbi:e cpuWKll, OTBeT-

ll 

B 

H 

c 

II 

X< 

tJ: 

p 

c 

n 

til 

~ 



)TBOI"O IlpeMeHll 

IX llMIIYJibCOB 

roptnopa .nmr 

rmTeJibHOCTb 

>06pasHo Jimr 

oe BpeMH cxeMhi 

·opa. B 6noKe 

1 ceTKOH JI3/ Jl/ 
:nynhCOB n nony-

1400 

10 

22 

,B c aMnnnTy .nofi 

IRQ H·a ceTKll 

>fi uenn naMn 

bChi c .[lJillT8JibH 0:-" 

,HeMy clJpoHTY 

A(3-401 c BOJIHOBbiM 

'PBhiX, ero qacToT

tToqHO KPYThiMH 

lOCT8TOqH~ npOCTYIO 

:bHhiE cPHlllKH, OTBeT-
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Hble I"H83.[l8 KOTOpb!X Kp8IIHTCH Henocpe,nCTB8HHO H8 II8H8JIH 6JIOK8 ) j B -Tp8TbHX
1 

BOJIHOBOe COIIpOTHBJI8HH8 Ka6enn II03BOJIH8T rronyqaTb HMIIYlibCbi H8IIpH:>K8HHSI IIOpH.OK8 

H8CKOJibKUX BOlibT IIpH Cp8BHHT8libHO He60liblllHX TOKaX qepes naMIIbi JI
3

, Jl8 (a H8lll8M 

cnyqae TOK ·paaeH 15 Ma). 

PaBeHCTBO TOKOB naMrr, pa6oTaroruux Ha nnHnro, perynnpyeTcsr rryTeM noMeHeHHH 

DOT8HUUana SKp8HHOfi C8TKHo 

B cxeMe oT6opa coBna.neHnfi, · BhiiiOJIHeHHofi Ha .nno.nax .U
6

, .U
7

, pesKnil: nonoM 

xap8KT8p!!CTUK o6ecneql!Ba8TCH 110pM8lib}lO IIpOBO.[lHlllHM .OHO.[lOM .LJ.
7

• 

BKmoqeHHe sToro .nno.na yMeHbruaeT saTsrrnBaHne nMrrynhca Ha Bxo.ne ycnnnTenb

Hoil: JI8MIIb! JI9 H 1 ·IIp8KTuqeCKH 1 ycTp8HSI8T H3M8H8HHe .OHCKpHMHHnpyroruero ypOBHH 11pll 

pa6oTe 6noKa COBrra.neHnil: c pasmrqHbii\iM:-- sarpy3K8Mn. XapaKTepnCTHKa sneMeHTa OT6opa 

coananeHufi npHBe.neHa Ha puc~ 24. YpoBeHb cpa6aTbiBEIHirsr Bhixo.nHoro o.nHoBn~paTopa, 

DpiiBe.neHHblfi K C8TKe JI8MIIb! flg} paBeH 0,12 BOJibT8 1 STO o6ecrreqnBaeT ero Cpa68TbiBa

Hif8 TOJibKO Dplf COBII8.[l8HHHX HMIIYJibCOB ITO 060UM K8HaJiaM 6noKa. 

7.,0 

q8 U.&t.(t) 

Puc. 22. 
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AMrrmny.na nMrrynhca na ano.uax naMrr JI4 n8 rrpn coarra.neHHH paaua 5,7 a, 

rrpH H9COBII8.ll9HHH - 2,8 B. 

O.nnoa~6paTop JI.lO cpopMnpyeT HMrrynhc c aMrrnnTy.iloii: 15 aonhT. MepTaoe apeMa 

. O.llHOB>H6paTOp8 II pH .llliHTSllhHOCTH HMIIYllhC8 0,5 MKCSK COCTBBmiST 1,8 MKCeK. 

Bbrxo.unoii: HMrrynhc 6noKa coarra.uennii:. a 3aBHCHMOCTH oT rrono:>KeHHSI rrepeKmoqa-

T~l!SI n} MO:>KST HM9Th mo6yiO IIOl!SipHOCTh, .llliHTSl!hHOCTh ero COOTBSTCTByeT .llliHTSl!h' 

HOCTH HMIIyl!hC8 O.llHOBH6paTopa. npu 9TOM .llliHTSl!hHOCTh IIOCl19.llH9I"O MO:>KeT 6hiTh 

yaenuqeHa rryTeM · CM9Hbl SMKOCTH_- CBSI3H • 

Yl3M9H9HH9- napaMeTpOB Bb!XO.llHO:r'O UtvmynhC8 H MepTBOe Bp9MSI BbiXO.llHOI"O O.llHO-

BII6paTopa npu pasnHttHbiX eMKOcTsi·x' CBSI3If npn:ae.oeHbi B T8.6nuue · 4~ 

Ta6nnua 4 

C CBSI3H 51 75 84 100 

t HMIIyn. 0,5 0,8 0,9 1,2 

MepTBOe apeMH 1,8 1,9 2,0 .2,5 ., 
MKCSK 

2. Pe:>KHMbi pa6oTbi 6noKa coBrra.nennii: 

J:l.nR paCIUHpeHHR o6naCTH IIpHM9H9HHH 6-noKa COBII8.ll9HHii:. rrpe.nycM8TpHB8eTCR 

803MO:lKHOCTh pa60Tbi B Cl19.llYIOIUHX 3-x· pe:>KHMBX. 

1. npu pa6oTe C BXO.llHhiMH liMIIYllhC8MH 0TpHU8T9l!hHOfi IIOl!SipHOCTH C 8MIIl!HTy

.llOlt 6onee 5 BOllhT c cppoHTOM MeHhiUe _pa3pewaiOwero. B peMeHH cxe~hi co'arra .neHnil 

H .llliiiT€1llbHOCTbiO BXO.llHO:rO HMIIYllbCa OOllbwe aTOI"O BpeMSHH. npu aTOM B03MO:>KH8 

pa6oTa 6es cpopMHpyrot.Qnx O.llHOBH6paTOIJOB. B aToM cnyqae BXO.llHhie HMrrynhchr co 

"BXO.llOB" 6noKa IIO.ll8IOTCH Henocpe.llc:BeHHO Ha CSTKH naMrr' 'cxeMbl COBII8.ll9HHtl /JI4JI8/. 

noKBHBllhH09 MepTBOS Bp9MH GnoKa COBIIaaeHHil B aTOM cnyqae paBHo, rrpn'MepHo, .nnn

TellhHOCTH BXO.lllib!X HMIIYllhCOBe 

2. Ecnu ¢powr B)CO.llHbiX aMrryili>coB rrpeBbrwaeT pa3pewa10wee BpeMR cxeMbr 

COBll8.zl.eunfi, TO nepe.n IIOCTyrrneHaeM Ha CXeMy COBII8.ll9HHfi HMIIYllhCbl _cpopMnpyiOTCSI 

o.nHOBn6paTopaMH 1 Ypoaeub cpopMHpOBKu paBeH 0,1 BOnhTy. Bxo.nHbie nMrrynhCbi B aTOM 

cnyqae MOI"YT IIO.ll8BaThCfl H9rrOCPe.llCTB9HHO liB CSTKH l!BMII O.llHOBHOp8TOPOB JI3 / JI7 /. 
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3. Pa6oTa c .. ycHnHTemiMH- orpHII'IIITemiMII n1 n2 I n5n6;. YpoaeHb cpopMHpOBKII 

npH aToM paaeH npHMepHo 10 MHnnHBOnbTaM. YKaaaHHbie pe)imMhi ocymecTamrJOTCH 

nyTeM ll6penaii:KII npOBO.lla, ll.llyiUero OT BXO.llHOH tPIIIIIKII K C9TK8M naMn fl
4

, fl
3

, fl
1 

(fl
8

, fl7 , fl
5

) COOTBElTCTB9HH00 

3. 4-x K8H8nbHb!9 COBll8.ll9HIHI 

.Qaa 6noKa1 y KOTOpb!X naMnbi CX9Mbl COBll8.ll9HIIH BKni0'19Hbl Ha O.llHY niiHIIIOs 

MoryT pa6oTaTb Ha coana.neHHe no 4-M KaHanaM. B aToM cnyqae '.nae naHenH p11c.21 

Kpen.HTCSI B O.llHOM Ill8CCII 1 aHO.llbl naMn. fl4 n8 JJ:BYX 6noKOB C09.lliiHSIIOTCSI BM9CTe, 

B pa6oTe yqacTayeT o.nHa 113 cpopMHPYJOIUIIX nrrHHil: c nocne.nyJOIUeil: cxeMoil: oT6opa. 

CHrHan Ha aHo.ne naMn coana.neHrril: cocTaBn.HeT OKono 12 aonbT, .nnH OT6opa 

4-x C0Bll8.ll9HHH CM9lll9HH9 Ha .llHO.ll9 OT6opa .n6 ycTaHaBnHB89TC.II 9,2 BOnbT80 

4. 3-x KaHanbHbie coana.ne·HJISI 

AHanorH'IHbiM o6paaoM 1 Hcnonbay.H .naa 6noKa coana.neHHii, MO:>KHo nony'IHTb 

TpexKaHanbHYJO cxeMy coana.neHrrii. 'B aTOM cnyqae CMeiUeHHe Ha .lliiO.lle oT6opa .n
6 

YCT8H8BniiB89TCSI H8 ypOBH9 518 BOnbTo 

'; 

5. HeKOTOpbre. aKcnepHMeHTanbHbie xapaKTepHCTIIKII 

6noKa coana.neHHii 

3KcnepKMeHTanbH8SI npoaepKa pa6oThi 6noKa coana.neHHii npe.nycMaTplmana1 c 

O.llHOH CTOpOHbi1 onpe.neneHHe peanbHOrO paapeiii810IUero BpeM9HII CX9Mbi COBll8.ll9HHH 1 

C .llpyroJt CTOpOHbii ·'ifccneaosaime llOCTOHHCTB8 OCHOBHbiX X8p8KT9piiCTIIK 6 nOK8 np11 

. paanH'IHbiX . ycnOBIIHX pa6oTbi. 

PeanbHoe apeM~HHoe pa~peiiieHHe 6noKa coana.neHHii ~npe.nen.Hnocb MeTo.noM 

38A9p:>KaHHb!X COBI18.ll9HIIii C HCTO'IHIIKOM Z" 65 np11 pa6oTe C ¢3Y-19 II KpiiCTannoM 

CTHnb6eHa. 

PeaynbTaTbi 1 . nonyqei!Hbre np11 paanrrT.IHhiX nHHHHX cpopMIIpOBKII 1 ~PHBe.neHbi Ha 

pHC • 25 H B Ta6nHU9, 5. 

~ 
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Ta6.nnua 5 

2 t JlliHiili 
0,07 0,1 0,15 0,25 

MKC9K 

Paapewa10wee 
BpeMSI c/c-2 0,09 0,12 0,245 . 0,43 

MKC9K 

Opn yKopo'leHuli JIHHlili cpopMupoBKH HH)Ke 0,07 MKCeK .nnSI rrony'leHuSI 100% 

scpcpeKTliBHOCTli C'leTa COBIIa.ne'Hlill Heo6xonlfMO CHli)K8Tb IIOT9HUli8Jl Ha .UliO.U9 OT6opa .n
6
, 

Ta6nuua 6 .naeT rrpe.ncTaBneHne ~ paapewa10weM BpeMeHn cxeMhi coBrra.neHrrii 

Hli)K9 0,09- MKCeK. 

Ta6nuua 6 

0,05 MKC9K 
I 

2 t JlliHlili 0,04 MKCeK 2 t, JlliHiili I 

I 
I 

CMeiUeHne Ha I 

.nno.ne .n
6 

1,8 1,95 2,2 2,5 I 1,6 1,8 2,0 2,2 I 

/BOJlbT/ 
.,. 

Paapewa10IUee 
0,07_. 0,06 ; 0 05 0,073 0,05 0,035 0,01 

• BpeMSI IMKCeK/ ·. ' 

8cpcp9KTIIBHOCTb I 
100 100 100 93 I 100 100 100 . 90 

/%/ 

Pa6oTa c paapewa!OIUIIM BpeMeHeM HII)Ke 0,09 MKCeK c .naHHhiM 6noKoM BmMHe 

B03M0)KH81 O.UH8KO BBII.UY Toro, 'ITO 6JIOK B STOM CJiy'lae pa60T89T B p9)KIIM8X 1 6nn:a-. 
KIIX K npe,neJibHOMY 1 STII pe)!{!IMbi He CT8H,UapTII3YIOTCSio 

/ 

· 0oCTOSIHCTBO paapelllaiOIUero Bp9M9Hii npoBepSIJIOCb np!I aarpy3K8X .UO 3•10
4 

IIM

nyJibCOB B ceKyH.ny. Opn: STOM cpopMa KpliBhiX aa.nep)KaHHhiX coBrra.neHn:ii npaKTII'IecKn: 

He M9HSIJ18Cb1 OCT8B8J10Cb IIOCTOSIHHbiM II pa3p9W810IU99 Bp9MSI 1 OIIpe,neJISI9M09 IIO MeTo-

.ny . cny-qaii:HhiX coBna.neHn:il:. 

CTa6n:JibHOCTb paapewaiOIUero BpeMeHn: B Te'leHue HeCKOJibKIIX M.ecSiueB pa6oTbi 

OU9HIIB8J18Cb JIY'Illl9 1%. 

II 
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B. OcuoBH~e TexHnqecKne xapaKTepHCTHKH 6noKa coqnaneunA c/c-2 

I. BnoK coBnaneunA nosaonSieT perncTpnpoBaTb: 

a) CoBnaneHnH B 2-x Kananax; ... 

6) CoBnaneHHSI B 3 - 4 Kananax npn napannenbHOii pa6oTe 2-x 6noKoB; 

a) CoananeHIHI B. 2-3 -x Kananax H aHTncoananeHHH B. 1-M KaHane npn 

napannenbHOii pa6oTe 6noKa CQBnaneunii c 6noKOM auTncoBnaneunii. 

· 2. Paspewa10mee BpeMSI ua coBnaneune MO)KHO MeHSITb nyTeM cMeHbi nHHHH 

¢opMnpoBKH B nP,enenax 0,09 no 0,5 MKCeK • ( 6onbwoe paspewa10mee BpeMSI MO)KHo· 

nonyqHTb nyTeM H3MeHeHHSI eMKOCTH B <!JopMHpyiOUlHX onHOBH6paTopax ( Ta6J1HU~. 3) 

H npHMeHeHHeM !IHHHH C ,6on~WOH sanep)KKOH) • 

... 
3. MepTBOe BpeMSI npH BXOnHbiX HMnynbcax OTpHUBTenbHOH nonSipHOCTH C aMn JlH-

Tynofi 6onee 10 MB 1 COCTaBnSieT: 

a) noKaHaJlbHO _, MeHee 1 MKCeK (eM~ Ta6mtuy 3) i 

6) no Bb!Xony 6noKa .1,8 MKCeK 

( onpenenHeTCSI MepTBbiM apeM'eueM Bbixonuoro onnoBn6paTo~a, Ta6nnua 4). 

4. BxonHbie HMnynbCbi - oTpnuaTenbHOii n~nHpnoc:rn. B saBHCHMOCTM 'oT aMnnnTynlll 

H <!JpoHTa BXOnHbiX HMnynbCOB npenycMaTpMBaeTC:si pe)KHM pa60Tbl C <!JopMMpOBKOH H 

6es ¢opMnpoBKM ( pasnen 1 Y ,2 > .• 

5. BbixonHbie HMnynbCbi - oTpnuaTenbHOu n nono)KnTenbHOii nonHpHOCTH c aMnim-

Tynoii 15 BOJlbT1 nnnTeJlbHOCTb 1 MKC9,K H 6onee (cM.Ta6nnuy 4);. 

6. BnoK Bbmonueu ua waccn pasMepoM 180 MM. 

7. nnTaune 6noKa. HaKan:,. 6,3 a, 4,8 a non noTeHU?anoM seMmf n· .... a,3 B, 

0,9 a non noTeuunanoM 150 a.. AuonHbie uenn: + 300 B 20 Ma; + 150" B 125 Ma; 

- 150 B 180 ,Ma. 

7. Bn~K anTncoananeunii /a/ c-2/ 

BnoK aHTMCOBnaneunii paspa6aTbiBancSI ua ocnoBe 6noKa coananeHnii c yqeToM 

. B03Mo:lli:uoii COBMeCTHOii pa60Tbl 6nOKOB COBllaneHHH H 8HTHCOBllaneHHfi.· 

I Ionnast cxeMa 6noKa anTni::oananeunii npnaeneua ua pnc •. 26. BnoK .abmonHeu, 

npaKTnqecKH 1 no TOli )Ke cxeMe, qTo n 6noK ·coananeunii sa ncKniOqeuneM co6cTaeuuo 

CXeMbl BHTHCOBilaneHHii 'n4 n8;. 
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a) B KaTo.lle naMIIhi 11
8 

_aKnroqeHo corrpoTHBneHHe 1,4 KOM; 

6) CurHan Ha C9TKy naMIIbl 118 CHHMaeTC~ C aHO.IlB 119BOH naMIIb! cpopMHpyromero 

O.llHOBH6paTopa 117 ; 

B) Y:I3M9H9Ha U9IIb OT6opa 8HTHCOBIIai:Ieimtt, 

B KaHane "a" rrpe.llyCMOTpeHa aa.llep:mKa BXO.IlHOI"O CHrHana' C IIOMOlllbiO llHHHH, 

BKI110'19HHOM B 8HO.IlHYIO ll9IIb rrepBOH naMIIb!, 

KaHan "a" pa6oTaeT aHanoru':lHO KaHany B cxeMe coarra.lleHHH, pa6oTa KOToporo 

OIIHCaHa Bb!W9o 

KaHan "6" HBnHeTcH · aarrpemaromuM • .LJ.nuTenbHOCTb aarrpemaromero HMrrynbca 

M0)!{9T M9HstTbCH IIyTeM CM9Hbl KOH.Il9HCaTopa CBH3H B O.llHOBH6paTope 117 cornaCHO 

Ta6nnue 3. 

B. cnyqae oTcyTcTBHH aarrpemarowero HMrrynbca Ha aHO.Ile naMrrhi 114 cpopMupyroT

cst rrpstMOyronhHbl9 ·HMIIynhCbl IIOllOX<liT9JlbHOH ( IIO II9p9.1lH9MY cppOHTy) H · OTpliUaTenbHOii 

(no 3aalieMy cppoHTy BXOAHoro liMrrynbCa) nonHpHoCTH, a peaynhTaTe qero rrocne 

9ll9M9HTil o'T6opa - .llHO.lll.l .LJ.6 IlOHBll.R9TCst 

BhiXO.IlHOit O.llHOBH6p~TOp n10, 

. 
IIOilO:IKHT91lbHhit!: HMrrynbC 1 aarrycKaiOWHii 

np!i HanH':lHH 3aiip9W8lOUl9I"O HMilYllbCS IIO KaHany "6" IIOT9HUH811 SHO.Ila naMIIbl 

f!8 IIOHH:IK89TCH1 BCI19,llCTBH9 '191"0 AHOA .LJ. 6 OCT89TCH 38Kpb!Tb!M H aarrycK O.llHOBH6pa

TOpa li9 IIpOHCXO.IllfTo 

AaanarH'iH01 pe>KliMOM 6noKa caana.lleHutt, B aaBHCHMOCTli oT arymnHTY.Ilhi u cppoHTa, 

BXO.IlHhl9 HMilYllbCh! MoryT Ilo.ll868ThCH: 

a). H9IIoCp9.llCTB9HHo Ha C9TKif llBMII 8HTHCOBIIS.Il9Hiftl 114 117 (rrpH aMIInHTY.IlBX 

6onee 5 liOllbT H cppOHT9 M9Hee . .llBotlHOI"O Bp9M9HH aa.llep:>KKH nHHHH B 8Ho.ll9 114 ); 

6) Hll llXO,ll cPOPMifpyiOIUHX OAHOBJ«6paTapoB; 

B) Ha BXO.Il yCiflllfT9ll9tl.:..·orpaHH'iHT9ll9H (no.apo6Hett CM. p83.1l9n 1Y,2). 

8, Pa6oTa na COBrrageHHH H aHTHCOBIIa.ll9HHH 

CosMaCTHaH pa6oTa 5noKOB coarra,lleHKtt u aHTHcoarra.lleHuii: o6ecrre':lRBaeTcst coe.llu

l!eHKeM Ha O.llHY cPOpMHpyiOWYIO lllfH!ilO aHO.llOB BC9X KSHSllbHbiX naMII, co6CTB9HHO CX9M 

COB!Ia.lleH!ftt, 
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KpoMe Toro H3MeHSieTCSI llOTeHUHan OT6opa COBllaAeHHfi Ha AHOA'e .[1
6

, .[lng OT6o

pa 3-x COBllaAeHHH llOTeHUIIan ycTaHaBnHBaeTCSI 5,4 BOnbTa, AnSI OT6opa 2-x COBllaAe

HHH - noTeHunan 3,4 BOnhTa, 

CxeMa OT6opa H BbiXOAHOfi OAHOBH6paTop 6nOKa COBllaAeHHfi B 9TOM cnyqae B 

pa6oTe He yqacTBYIOT, 

.9, OcHOBHhre TexHnqecKne xapaKTepncTHKH 6noKa aHTIICOBllaAeHHfi a/c-2 

1, BnoK aHTIICOBnaAeHnfi no3BOnSieT perncTpnpoBaTh: 

a) aHTIICOBll8AeHH5( no ABYM KaHanaM; 

6) ~oBnadeHIISI B · 2-3 -x KaHanax 11 aHTIICOBnaAeHHSI B 1-M KaHane npn napannenb;.. 

HOfi pa6oTe 6noKa COBllaAeHHfi C 61lOKOM aHTHCOBll8AeHHfi, 

2, BpeMSI 6noKnpoBKH npn pa6oTe Ha aHTHCOBnaAeHHSI MomeT H3MeHSIThCSI oT 

0,6· MKC~K llO 10 MKCeK nyTeM CMeHbl eMKOCTH CBSI3,H B_ cPOpMHpyiOUleM OAHOBH6paTo

pe !1
7 

{eM, Ta6nnuy 3). 

3, BxoAHhre HMnynhChi oTpnuaTenhHofi nonSipHOCTH, B 3aBHCHMOCTH OT aMnnnTy-

A hi H cPPOHTa B03MQ)KeH pe)KHM pa60Tbl C cPOpMHpOBKOH H 6e3 cPOpMHpOBKH ( CM,p83Ae1J 

1Y.6 H fY.2). 

4, MepTBOe BpeMSI 1 BblXOAHbie HMllY1lbChi1 pa3Mepbl 6noKa II HOMHHanhi llHT8H1!SI 

T8KHe me, KaK y 6noKa coBnaAeHnfi ( pa3Aen 1 Y ,6). 

Y. flHHefiHhifi cyMMaTop aMnnnTyA 

.[ln~ MHOrOKaHallbHOro nnHefiHoro CYMM8TOpa aMllllHTYA npnMeHSIIOTCSI 0 06biqHo, 

cxeMa c o6men aHO?tHOfi Harpy3KOt!: 11 cxeMa, nocTpoeHHaSI no npHHuimy aHOAHoro 

llOBTOpiiTelJSI (fl,47 ,48] 

' CxeMa C o6mefi aHOAHOfi Harpy3KOfi o6naAaeT BbiCOKOOMHhiM BXOAOM 1 qTQ SIBlJSI-

eTCSI ee AOCTOHHCTBOM 1 HO OHa HeyA06Ha AJ?.SI· CYMMHpOB8HHSI BXOAHhiX 11MllY1lbCOB ll01JO

mHTfWbHOH ll01lS!pHOCTll (cxeMa MOmeT neperpymaTbCSI 113-3 a B03HHKHOBeHHSI CeToqHoro 

TOKa). KpoMe Toro, nHHefiHOCTh cyMMHpoBaHHSI TaKofi cxeMhi orpaimqeHa HecKonhKHMH 

B01JbT8MII, 
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CyMMaTop no cxeMe aao.naoro -noaTopHTenn HMeeT pn.n npeHMylUeCTB: 

a) li11H9HHbiH ,nRana30H 8MIIlii1TYAHOH xapaKTepRCTRKli npOCTRpaeTCSI .no H9CKOnh-

KHX ,neCSITKOB BOlihTj 

6) UM98TCSI B03MO)l{HOCTh CYMM11pOBaHRSI HMIIY,lihCOB mo6ofi IIOliS!pHOCTli; 

~) MO)l{HO IIOCTpOUTh MHOI'OKaHalibHbiH miH9HHbiH CYMMaTop Ha OAHOtl naMne; 

I') CT86!InhHOCTh, paoOTbl np11 113M9H9HI1H HanpSI)l{9HHSI IIHTalOLUefi: C9TH BbiCOKa; 

,n) OTCyTCTByeT H900XOAHMOCTh no.nperynH-pOBKH KOscpcpHUH9HTa nepe,na"!H KaHa-

liOB B 38BHCHMOCTH OT H3M9H9HHSI napaMeTpOB li8MII npH HX CMeHe. 

K He.nocTaTKaM cyMMaTopa· no cxeMe. aHo.nHoro noaTopHTenn cne.nyeT OTHeCTH: 

a) cpaBHHT9lihHO HH3KOOMH09 BXOAH09 COIIpOTHBli9HH9 .i 

6) BliHSIHH9 B9liH"'HHbi BbiXOAHOI'O COIIpOTHBli9HHSI HCTO"'HHK8 CHI'Hana Ha K09cpcpH

UH9HT nepe,na"'H, 0,nH8KO 9TH H9AOCT8TKH SIBliSilOTCSI HeCylUeCTB9HHbU.1!1 1 T8K K8K Ha 

npaKTHKe o6bi"'HO axo.nhr cyMMaTopa wyHTHpyiDTCSI HH3KOOMHbiMH conpoTHBneHHSIMH .nnH 
' . 

cornaccJtlai!HR coe.nuHHTenhHhrx Ka6enett, 

Via Bbuuenpuae.neHHoro BbiTeKae'l:_:. "'TO .nnn cTaH.napTHoro 6noKa - · nHHeiiHoro 

cyMMaTopa aMnnHTY .n uenecoo6pa3HO npHMe~H't;b nocire.nHIDID cxeMy. 

np!UIUHIIH8lihH8H CX8M8 liHH8HHOI'O 'CYMMaTopa (J1C-1) IIOK83aHa Ha pHC, 27. 

nepBbilt K8CKa.n Ha naMne J1
1 

HBliH8TCSI cyMMHpyl01UHM1 a BTOpoil: K8CK8A 112 - BbiXo.n

HbiM K8TOAHbiM IIOBTOpllT8li8Me 

llnH YM9HbWeHHH BliHHHHSI pa36poca napaMeTpOB li8MII. Ha pa6oTy CX8Mbi BKlilO"!e-

1!0 . conpOTHBneaue OTpHU8T8lihHOll o6paTHOll CBH311 ( 1 KOM) B KaTOAHYlO uenh. 

Uenlj R t. c~ (c aHo.na Ha ceTKY J11) Bbi3biB88T ocna6neHue o6paTHOH CBH31l c 

yMel!bW9HH8M "!aCTOTbie 3TO MO)l{9T np11B8CTII K IIOA'b8MY BepWIIHbi llMIIYlihCa, .lJ.nH 

KOMU8HC8UHH 9TOI'O HBlieHHSI yMeHbWeHa IIOCTOHHH8SI BpeMeHH nepexo.nHofi uenu M9)l{AY 

llns KOppeKUHil BbiOpOCa 1 IIOSIBliSil01U9I'OCSI np11 KpyTbiX cppOHTaX (MeHpllie 0 1 lMKCeJ<)
1 

Ha nep9LlH9M cppOHTe :BbiXOAHOI'O llMIIYlihC8 1 B_KlilO"!eHbi COIIpOTIIBlieHHH B C8TO"!Hbi8 

uenu n
1 

( 130 OM) ll J1
2 

(4,7 KOM). npll BXOAHbiX .llMIIYlihC8X OTpllU8T8lihHOtl IIOliS!pHo

CTll BOlii1"1HH8 AOIIOliHI1T9libHOI'O COIIpOTI1Bli8HI1SI B C8TKe 112 YM8Hhlli88TCH 113-3a 
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napannenbHoro BKmoqeHIIH conpoTIIBJieHIIH 6,2 KOM, TaKaH nepeMeliHOCTb seniiqiiHhi .oo

nonmrTeJibHoro COIIpOTIIBJieHIIH Hy:>KH8 IIOTOMY qTQ BeJIIIqliH8 Bbi6poca y BhiXOLlHhiX liM-

.nYJibCOB 38Bl!Cl!T OT IIOJIHpHOCTI!, 

BennqnHa cyMMnpyromnx conpoTnsneHn.ii:,. srsnsrromnxcsr qacT.IIMII uenn o6paTHO.ii: cssr-

311, UO.ll06paHa B 10 KOM. ECJIII l!CIIOJlb3yioTC.II BbiCOKOOMHbie COIIpOTI!BJ19Hl!H . Bbllll9 10 KOM, 
.. , . 

TO IIOBhiWaeTCH yposeHb UJyMOB, YqnThiB8H KoacpcpnuneHT nepe.oaqn K8TOLlHOrO IIOBTOpll

T9JISI ( K=0,95) n na.oeHHe Hanpsr:>KeHHH Ha aneMeHTa~ Me:>KKacKa.oHoii CB.II3H 
1 

KoacpcpHUH-

eHT nepe.oaqH cyMI\mpyromero KacKa.oa Mhi Bhr6panH HecxoJibKO 6oJibUJe e.oHHHUhi • .D.n.II 

STOrO Ilpi!MeH.IIJIOCb COIIpOTHBJieHHe o6p8THOR CBH3H fiJ = 11,5 KOM. 

AMUJIHTYLlH8H xapetKTepHCTHK8 cyMM8Topa npHse.oeHa Ha PHC. 2!;. npn u ;,60b 

IIOJIO)KliT9JlbHOii IIOJIHpHOCTI!. Cl!rH8J1 H8 C9TKe J1 1 npqTn Ll~CTI!r8eT Be~l!qHHhl 38III!p8HHH 

J18Mllhl, T8K qTQ 3H8ql!TeJibHO yxy Lllll89TC.II JIHHe.ii:HOCTb 8MIIJ1HTy .l~lHO.ii: xapaKTepHCTl!KH, 

npll U411tX)85 B OTpHUaTeJibHOii nonsrpHOCTH naMna J11 :pa6oTaeT B. P:)KHMe ceToqHb!X 

TOKOB 1 T,e, cyMM8TOp. neperpy:>KaeTCH, noaTOMy acpcpeKTHBHhlii pa6oqH.ii: LlH8II830H 

cyMM8Topa ycTaHosneH s npe.oenax UQt.tX > 50 s no.r:io:>KHTeJibH:o.ii: iron.IIpHOCTH 
1 

+ tffbiXQ5 - B OTpliUaTeJibHOii IIOJIHpHOCTH. 

CyMMaTop CMOHTHposaH Ha 90 -MHJIJIHMeTposoM cTaH.oapTHOM UJaccH, .D.nsr ycTpaHe

Ili!SI B381!MHOii H8BOLlKH BXOLlOB IIPHI\1eHeHa 9Kp8HHpOBK8 Me:>K.OY BXOLlHblMH cpHUJK8MH. 

BBIILlY YCTpaHeHHH nepe;x:o.OHhiX KOH.OeHC8TOpOB Ha sxo.oax cyMM8Topa Heo6xo-

.lli!MO IIM9Tb HX H8 BhlXOLl8X HCTOqHHKOB CHrHana, .. 

TexHHqecKHe xapaKTepncTHKH JIHHe.ii:Horo cyMM8TOpa 8MIIJIHTYLl 

I J1C-11 

1. MaKCHMBJibHoe qHcno cyMMHpyeMhiX KaHan as ( sxo.oos) - 4, 

2. Koacpcpl!uHeHT nepe.oaqH no K8:>KLlOMY KaHany: K = 1. ( Pacxo:>K.oeHHe Koacpcpn

UI!eHTa nepe.llaq11 O.llHOro KaHana oT .opyroro - He 6onee 1%). 

3. nonsrpHOCTb CyMMHpyeMbiX HMIIYJibCOB - nro6a.II, (Bli!XOLlHOii HMnyJibC HMeeT 

npoTI!sononomuyro nolrHPHOCTb · OTHOCHTeJibHO · sxo.oa). 

4, MaKCI!M8JibH8H aMnJIHTy .oa BhiXOLlHhiX HMnyJibCOB npH HenHHe.ii:HOCTH MeHbwe 1%. 

Uj~1 x = 50 s ( nonomHTeJibHOii n~nsrpHocTH), U IJbtt.. = 75s ( oTpnuaTeJibHO.ii: nonsrpHOCTH). 

5, BpeMSI HapacTaHnsr: t cp < 0,05 MKCeK, 
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6, Crran B9pl.llHHbi IIpH .llllHTel!bHOCTH HMIIyllbCOB 10 MKC9K - He 6onee l%, 

7, BxonHoe corrpoTuaneHue Ka}K.JJoro KaHana ( 6e3 cornacyroiUero corrpoTuaneHHH 

H8 BXO.IlHOH cpHUIKe) - He MeHee 10 KOM, 

8, BbiXO.JJHoe corrpoTnaneHne - 30 oM. 

9, MaKcuManbHoe H3MeHeHne KoacpcpuuueHTa rrepe.JJa'IH rrpu Kone6aHHH HarrpH}KSHHH 

HaKana B rrpenenax :_10% - He 6onee :_ 0,5%, 

10, BbrXOJJHOe Harrp.H-"K:eHue uryMoB - 150 MKB .llBOilHo.il aMrrnuTy .llhi, 

11, nuTaHHe: .... 6,3 a ( 1,2a) (3a3eMneH 0
. +300 B (53Ma), 

Y1. fluHeitHa.H cxeMa rrporrycKaHHH C/n - 2 

Dpu 8MilllHTy.JJHOM aH8llH3e HMIIYllbCOB '18GTO 6biB8eT Heo6XO.IlHMO 9lU9 .llO 8Hanu-

38TOpa OT.Il9llHTb HCClle.JJyeMbi9 HMIIyllbCbi OT. COIIYTCTBYIDlUHX cpoHOBbiX, 06bi'IHO 9TO 

ocymeCTBll.ll9TC.Il CXeMoit, rrporrycKaroiUe.il HMIIyllbCbi TOllbKO IIpH H8llH'IHI! "pa3periiaroiUHX
1 

CIU'H8l!OB, 

Dpu pa60T9 C KOpOTKHMH HMIIYllbC8MH C cppOHTOM 0,1 MKC9K II MeHblUe B03HHKaiDT 

TPY.IlHOCTH nuHeitHOlt' nepe.JJ8'1H nMJ:rynbCOB 'lepe3 TaKue cxeMbi rrporrycKaHnH. C .JJpyro.il 
\ 

CTOpOHbi 1 60llbllJHHCTB0 CX9M nponyCK8HH.H HM9IDT "iJbe.JJeCTan" 0 H9CT86HllbHOCTb KOTOpo-:-

ro BHOCHT OUIH6Ky B CII9KTp 'nepe.JJ8B89MbiX 8MIIllHTY.Ilo 

Cpenu H3B9CTHbiX 6brcTpbiX cxeM nporrycKaHHH Hau6onee nepcneKTHBHbiMH HBn.HroTca 

CX9Mbl 1 HCII0llb3yrou.me naMIIY C OTKllOH9HUeM lly'la [fl49}, II03BOll.HIDIUHe IlpOH3BQ-

.llHTh nepeKlliD'l9HH9 K·aHal!OB, 0.JJH8K01 B ~aCTO.HIUee Bp9M.H OTCYTCTByroT T8KH9 ll8MIIbi 

ceputtrwro rrpoH3BO.JJCTBa, CxeMa rrponycKaHu.H [n50J , s KoTopoil ucnonb3osaHa Ta }Ke 

u.aeH "nepeKmotteHHH" Kananos, no BhiiionneHHa.H ua o6bi'IIIhiX naMnax, nony'laeTcH .JJO

CTaTottHo C llO:>KIIOlt 1 KpOMe TOro, 9TH CX9Mbi H3M9H.HIDT IIOll.HpiiOCTb BXO.JJHbiX curuanos. 

Ylcnonb30B8HHhte MSTO.Ilbl "caMOKoMrreucauuu" (fl5Ij s cxeMax nponycKaHu.H Bbr-

3biB8IOT TpyJJHOCTII KOMII9HC8UHH Kpy'rb!X cppOHTOB 1 KpOMe Toro, TaKHe CX9Mbl Tpe6yroT 

Tlll8T9llhHOH H8CTpOfiKH .llll.ll KOHKp91'HOit cpopMhl CHrHana, 

nuH9HIIbl9 CX9Mbl IIpOIIyCK8HH.H 1 HCIIOllb3YIDlliH9 M9TO.Il "peOCT8THO-ll8MIIOBOro" 

.ll9lll'!T9l!SJ [n52] 1 38Kll!O'l8IDT B ce6e' .JJB8 IIpOTHBOp9'IHBhiX Tp960B8HH.Il, C O.llHOfi CTOpO

Hh11 .llllH YB9llH'l9HHH .IJH8II830H8 llHHeiiHOrO nporryCKaHHR HMIIyllbCOB He06XO.Ili!MO yaenu-



70 

qerme racmuero corrpoTHB,1emur R , c .upyrofi cTopoHbi, .umr yMeHbrneHHSI saBana 

cppoHTa nep0.aaBaeMOI"O 11MITYJibC8 Heo6xo.UHMO yMeHbWeHne. R • CoBMeCTHTb 3TH 

nBa Tpe6oBaHHS! ..ansr HMITYJibCOB c aMITJIHTY .uofi .uo 100 BOJ!bT npn cppOHTe 0,1 MKCeK 

.llOBOJibHO Tpy .llHO. 

HcrronbsyeMaSI 
cxeMa OTJ!HqaeTCS! HH3KHM "nbe.UeCT8J!OM" 

(-0,75B), a 

_TaK)Ke crroco6uocTbiO orpaHnqnBaTb uMnynbcbi no MaKcnMyMy. B ocuoBy cxeMbi rrono*e

ua cxeMa COBIT8.lleHHH pnc. 29, npnHUlfll ·pa60Tbl KOTOpOfi OITHCilH HH)Ke. 

+ 

R 

BbtJ(. 

B~T - o- 1 
Bx II 

-= 

Puc. 29. 

) ITOJIO:X<HTeJibHOI"O IIMITYJibCil 
Ilpn rro.uaqe Ha o.anH ns BXO.llOB (HarrpnMep 8x 
. .llHO.ll .n

1 
31lrii!paeTCS!

0 
a .llHO.ll .n

2 
OCTaeTCS! OTKpb!TbiM. f1p11 H8.llJie)K8!lleM Bb!60p\3 

corrpoTnBnemo1 noTe Hunan ua BbiXGge rrpaKTnqecKn He.· nsMeHnTcsr. I1 pn · rro.uaqe Ha o6a 

BXO.llll O.llHOBpeM(O!HHO .llBYX llOJIO)KIITeJibHb!X IIMITY JibCOB o6a .llllO.llll 31lKpb!BillOTCS! II Hll 

Bb!XO.lle B03HHKileT IIMIIYJII:C
1 

rrpnMepJIO O.ll!IIlllKOBblH IIO BeJinqnHe C MeHblllllM H3 BXO.llHblY, 

He.uocTaTKOM aT?fi cxeMbi HBnmoTCSI unsKne BXO.llHbre corrpoTnBne,HHSI. 

HcrronbsoBaune KaTO.llHbix rroBTopnTenefi BMeCTO R 1 H R2 ( pnc.30) sHaqnTenb"" 

HO yseJI!lqHB8eT BXO.llHbie COITpOTHBJieHHH CXeMbl H 1 KpOMe TOI"0 1 ll03BOJISieT paC!llllp!ITb 

BenuqnHy mmefiHoro .urrarrasoHa rrporrycKaeMhJX nMrrynbcos. 
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npHHUHnHanbH8SI cxeMa c;n-2. noKasaHa Ha pHC, 30. B co6CTB9HHO cxeMy npo

nycKaHHSI BXO.llSIT .llHO.llbi · .n
1 

H . .n
2

, conpOTHBneHHe R :1. =20 KOM H KaTO.llHbie noaro· 

pHTenH n
1 

H n
2

, 

KaTO,llHbie UOBTOpHTenH n 1 H n2 BbnOnHeHbl no K8CK8.llHOH cxeMe. B HCXO.llHOM 

COCTOSIHHH .llHO,llbl .lJ. l H .LJ.
2 

npO-BO.llSIT TOK~ -BXO.llHOH CHrHan nonO)KHTenbHOH nonSipHOCTH 

no.aaeTCSI Ha ,llHO.ll .n 1 qepes n1. PaapewaiOLL(HH CHrHan co BXO.ll8 U nocTynaeT 

H8 O,llHOBH6paTOp n
3

, TIO;lO)KHTenbHblfi HMnynbC KOTOporo qepes n
2 

nO,ll89TCSI Ha .LJ.
2

, 

CHrHan c TO'iKH A 'iepes K8TO.llHbiH nOBTOpHTenb n 4 no.aaeTCSI Ha Bb!XO,ll, 

HeKoTopbiM He:OocTaTKOM aToM: cxeMbi SIBnSieTCSI HanH'iHe He6onbworo Bbi6poca 

Ha nepe.aHeM cppoHTe nbe.aecTana H nponycKaeMoro · HMnynbca npH cppoHTax M9Hbwe 

0,05 MKC9K1 KOTOpbi9 'i8CTH'iHO KOMneHCHpyiDTCSI no.a6opOM eMKOCT9H C:t H C 2• 

TexHH'i9CKH9 xapaKTepHCTHKH c;n-2 

1. AMnnHTy.aa nponycKaeMoro HMnynbca .ao 100 B. 

2, nHHeH:HOCTb 1%, 

3. cl>pOHT HapaCT8HHSI He_ Xy)Ke 0,05 MKCeK, 

4, AMnnHTY .a a "<;:Ton a": c·KpHcTannH'ieCKHMH ~HO.llaM~- He 6onee 0,75 a; 

C H8KanbHbiMH ,llHO.llBMH - He 6onee. 2,5 Bo 

5,. npH BXO,llHbiX HMnynbC8X .llO 100 B, H 11 38Kpb!TOH" CXeMe nponyCK8HHSI1 

HMnynbC Ha Bb!XO,lle npH HCf10nb30B8HHH KpHCTannH'i9CKHX .llHO,llOB - He 6onee 0 15B; 

C H8K8nbHbiMH ,llHO,ll8MH - He 6onee 2 B, 

6 1 nHT8HHe: + 300a ( 125 Ma) 
I 

- 6,3 B ( 3a) 1 saseMneH. 

Y11. noporOBbiH ycHnHTenb ny - 1 

noporOBblfi ycirnHTenb npe,llH83H8'iaeTCSI ,llnSI nHHeitHOrO paCWHp9HHSI no OCH 

aHeprHH ( aMnnHTY.llbi) .onpe.aeneHHoro yqacTKa cneKTpa npH aMnnHTY .llHOM aHanHse: 

KOr.aa HCCne.ayeMbiH ,llHanaGOH aMnnHTY.ll H8XO,llHTCSI B paHOHe M8KCHManbHOH 9H9pr'HH, 

noporoBbiH ycHnHTenb o6hi'iHO- BbmonHSieTCSI no cxeMe .llHcpcpepeHuHanhHoro 

ycHnHTeng C OTpHU8TenbHOH o6paTHOH CBg3bi0 1 npH'ieM naMna1 H8 KOTOpyiO no.aaeTCSI 

li 

r. 

n 

n 

r 

K 

u 

n: 
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BXO.llHOfi CHrHan, HOpMBJibHO 38IIepTa Harrpsn~<8HH8M 1 38.lla!OlllHM rropor OTC8'!KH. B CBH3H 

C 9THM B03HHK88T Tpy .llHOCTb1 o6yCJIOBJI8lJ:.I8H pa60TOfi 9TOfi JIBMIIb! HB H8JIHH8llHOM Y'!BC'T • 

Ke xapaKTepncTnKn. B rroporoBOM ycnnnTene Tuna nY-1 6bxna rrpnMeHeHa rrpocTaH cxe

Ma .nnH yKopo'!eHHH HennHefiHoro yqacTKa aMnmrTy.llHofi xapaKTepncTnKn. 

n oporOBhlll YCHJIHT8Jlb TIIIIa n Y.-1 BKJIIO'l88T B ce6g T8K)K8 cpopMIIpyiOlllee ycTpofi

CTB01 C IIOMOlllb!O KOTOporo MQ)K8T 6b!Tb CHHT HHTerpaJibHb!ll CII8KTp. 

n PIIHllliiiH8JibH8H ex eM a rroporoBoro YCIIJIIIT8JIH ( n Y-1) IIOK838Ha Ha piiC. 31. 

YCIIJIHT8Jlb COCTOIIT 1!3 .llHcpcpepeHUHBJibHOrO YCHJIHT8JIH1 IIOCTp08HHOrO Ha naMrrax 

JI 1-112 , B o6mefi K8TO.llHOfi ll8IIH KOTOpb!X BKJIIO'l8ll II8HTO.ll J1
3

·, IIp8.llH83H8'!9HHb!ll .llJIH 

pacwiipeHHS! .llli8II830Ha 8MIIJIIITY.ll. BXO.llHb!X HMIIYJibCOBo KpoMe .Toro, naMrra n . YM9Hb-
3. 

lll89T rrapa3IITH09 IIpOXO)K.ll9HII9 IIMIIYJibCOB CO BXO.ll8 CX8Mbl qepe3 9MKOCTb C9TK8 -

K8TO.ll JIBMIIb! Jl 
1

• 

a Jl l - 38II9pTa. 

B HOpM8JibHOM COCTOHHIIII JiaMrra JI
2 

IIpOBO.llli'r .TOK IIOpH.llKB- 30 Ma, 

.lliiO.ll .ll 
1 

BKJII0'!8H .llJIH yny'!W9HIIS! JIHH9llHOCTII 8MIIJIIITy .llHOfi 

xapaKT8pHCTH~Ho noT8HllH8JI TO'!KH "A" MO)K9T. IIO.llHHM8TbCH TOJibKO TOr.lla, Kor.na 

B9JIII'!IIH8 TOK8 1 IIpOT8K8!0lll9ro '!9p83 JIBMIIY JI
1 1 IIp8Bbilll88T B8JIII'!HHy_ H8'!8JibHOro TOK8 

'!epe3 .llliO.ll .LlJ (7j5 Ma). JliiH8llHOCTb H8'!8JibHOro Y'l8CTKa 38BHCHT OT. p83KOCTH H3rn-

6a BOJibT-aMrrepHolt xapaKTepiiCTHKII .lliio.ua B6nn3II HYJ!eBofi TO'!KH. Pnc. 32 IIOK83biBaeT, 

'!TO BKJIIO'I8HII9 .llliO.ll8 .£l
1 

COKpamaeT H8JIHH9llHb!ll Y'!BCTOK .llO 2 B, 6e3 . .llHO.ll8. H9JIHHefi

Hhlfi yqacTOK .uocTnraeT 15 B. 

HarrpH)K9HHe rropora rro.uaeTCH Ha C9TKy JI 1 c IIOMOlllb!O .uemrTeJIH n 1. nopor 

MO)KHQ M8HS!Tb 'I9p83 10 BOJibTo nepeKJIIO'I8HII8M TyM6nepa n
3

. MO)KHO .llOIIOJIHHT9JibHO 

II3M8HHTb IIOpor HB 5 Bo .£lng TO'IHOrO YCT8HOBJI9HHS! IIOpora IIpe.nyCMOTp8HO IIO.llCTpoeq

HOe corrpoTHBneHIIe R 2 , II03BonniOlllee H3MeHHTb B He6onbWIIX npe.uenax HaqanbHbifi 

IIOT8HUII8JI yHp8BJIH!Olll8fi C9TKli JI
2

• 

noporOBblll YCliJIIIT9Jib OXB8'I9H OTpl!ll8T9JibHOfi o6paTHOfi CBSI3b!O '!epe3 K8TO.llHblll 

IIOBT<?PIIT9Jib JI4• nepeKJ1!0'!9HIIe Koacpcpl!uiieHTa ycuneHIISI OCYlll9CTBJISI9TCSl II3M9H9HII9M 

rny6IIHbi o6paTHOH CBH3II (.ueniiT9Jib n2) • noT9HllliOM9Tp Rj II03BOJISI9T peryniipOB8Tb 

KOacpcpiillli8HT yCIIJI8HIISI B rrpe.uenax .:!:. 10%. 

K BbiXO.llY K8TO.llHOJ;'O IIOBTOpliT8JISI IIO.ll.KJIIO'I9H cpopMII!JY!OlllHH KBCKB.ll, II03BOJ1 SIIO

lUIIfi periicTpupoBBTb IIMIIYJibCbi, npeBbiCl!BlllHe nopor ycnniiTenH. 

¢opMIIpOB8HIIe Bb!IIOJIHH9TCH HB O.llHOBII6paTope JI
5

, KOTOpb!H 38IIYCK89TCSI IIM- _ 

rryJibC8MII c BbiXO.llB noporoBoro YCIIJIIIT9JISI ( n4) • .LliiO.llhi .Ll2 H .Ll3 Bb!IIOJIHSIIOT cpyHKUIIIO 
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orpaHHqeHIHI aanycKaiOLUHX HMUYJlbt;OB no ~aKCHMyMy. B HCXO,llHOM COCTOSIHHH n
2 

npOBO,llHT1 a n
3 

aanepT. l1MnyJibChi 1 npeBbiCHBUIHe llOT9HUHaJI1 Ha KOTOpbill: aanepT 

.UHO.U n
3

, Bhl3b!Ba!OT aanHpaHHe n
2

• n:ao.a n 4, BKJl!Oq9HHhlll: B U9Ub ~9TKH npaBOll: 

JiaMUbl 11
5

, CllOCOOCTByeT BOCCTaHOBJ19HHIO O.UHOB!iOpaTOpa ( M9pTBOe Bp9MSI O.UHOB!iOpa_-

TOpa He npeBbiUiaeT 2 MKC9K ) 0 Y:yBCTBHT9JlbHOCTb O.UHOBHOpaTopa ycTaHaBJIHBaeTCSI 

UOT9HUHOM9TpOM R. i' • 

nnSI llOJiyqeHHSI Hli3KOOMHOI'O COllpOTHBJ19HHSI H CpeaaHn:SI CHJ'HaJIOB 1 nonyqaeMbiX 

npH paooTe o.aHOBH6paTopa B6nn:a:a ~opora cpaoaThiBaHHSI 1BKJIIOqeH Bhxxo.aHoll: KaTo.aHhill: 

llOBTOpHT9Jlb. 116 c orpaH:aqeHHeM aMUJlHTy.a no MHHHMYMY (.a:ao.a n5>. 

CxeMa noporoBoro yc:amiTenSI CMOHTHpoBaiia ·Ha 90~MHlUIHMeTpOBOM cTaa.aapTHOM 

UiaCCHo 

ne~eKJIIOqaTeJib aanpSI:lli:eHHSI nopora /n 11, nepeKmoqaTeJib Koscpcp:auueaTa ycn:ne

HHSI ;n
2
;, TyMonep .anSI c.aB:ara nopora /n 

3
1 u noTeHun:oMeTp .ami no.aperyn:apoBim 

Koscpcp:auueHTa ycuneHHSI I R 3 I BhiBe.aeHhi Ha nepe.z:iHIOIO naHeJib1 a ocTaJibHhie noTeH

UHOMeTphi BhiBe.aeHhi Ha a:t.UHIOIO naHeJib onoKa. 

TexHn:qecKHe xapaKTepHCTHKH noporoBoro yCHJ1HT9JlSI nY-1 

1. nonSipHOCTb ' BXO.UHhiX HMUYJlbCOB UOJ10)KHT9JlbHaSI. 

2. KoscpcpuuHeHT ycHneHHSI: 2, 4, 6, 8, 10, 12, 15,. 20. ( l1Me9TCSI llOT9HUHO-

M9Tp .UJlSI no.aperynHpOBKH KOscpcpHUH9HTa yCHJ19HHSI B npe.aenax ±. 10%). 

30 nopor OTceqKH M9HS19TCSI CTyneHSIMH 2,5, 7 t 10 BOJlbT H .aanee qepea 5 H 

100 BOJlbT. ( C.aBHI' nopora Ha 5B ocymecTBJ1SI9TCSI. TyMonepoM n 3). 

4. nonSipHOCTb BbiXO.UHhlX HMnynbCOB (BbiX0 1) - OO.JIO:lli:HT9JlbH8SI 0 

5. 11HHell:Hhllt yqaCTOK aMUJlHTY.UHOll: xapaKT9pHCTHKH (c lle1iHH9ll:HOCTb!O 1 %) OT 

2 .00 100 BOJlbTo 

a. Co6CTB9HHOe BpeMH HapacTaHHSI yCHJ1HT9JlSI - 0,2 MKCeK. 

7. Cnan BepUIHHhi · npH ycHneHHH npSIMoyronhHhiX HMnynhCOB .anHTenhHOCTbxO 

10 MKC9K - 1%. 

8. MaKCHManbHaSI aMmiHTy.aa BhiXO.UHhiX HMnynhCOB (ahiX. 1) - oKono 120 B. 

9. AMnnHTy.aa BXO.UHhiX HMllYJlbCOB - He oonee 100 Bo 
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10. nom!pHOCTb Bh!XO.llHOI'O HMIIynbca HHTerpanbHOI'O .llllCKpHMHH8TOpa (BhiX. ii 
- nonomofTenbHaSI. 

_.,... 

11. AMnnHTy.lla BhiXO.llHoro HMrrynbca HHTerpanbHoro .llHCKpHMHHaTopa - rropSI.llKa 

15 B C cppOHTOM H8p8CT8HHSI 0,1 MKCeK, 

12. LlnuTenbHOCTb BhiXO.llHoro HMrrynhca HHT.erpanhHoro .llHCKpHMHHaTopa - oKono 

MKCeK. 

13, nopor HHTerpanbHOI'O .llHCKpHMHH8TOpa COOTBeTCTByeT IIOpory OTCeqKH 

ycl!niiTenSI rrpM ~oscpcpHuHeH~e <n
2

) K=20. 

14. MepTBOe BpeMSI HHTerpanbHOI'O .llHCKpHMHH8TOpa - OKOnO 2 MKCeK. 

15. HecTa6HnhHOCTb KoscpcpHuueHTa ycu neHHSI rrpu Kone6aHHH HarrpmKeHHSI HaKana 

Ha :!:. 10% - He 6onhwe ±. 1%. 

16, nHT8HHe: ... 6,3 + 300 B ( 130 Ma). 

Y111. ¢la30HHBepTop, K8TO.llHhiil: IIOBTOpHTenh, .llenuTenb ct>K.U-1 

KoMrraHOBKa KOMrrneKcHoil: sneKTpOHHoil: perHcTpHpyroweil: arrrrapaTyphr B 3HaquTenb

HOl1 CTerreHH o6nerqaeTCSI 1 ecmi K qHcny CT8H.ll8pTH3HpOB8HHh!X 6nOKOB OTHeCTH. T8K:>Ke 

BCIIOMOI'8TenbHh!H 6noK C cpyHKUHSIMH cpa30HHBepT:opa, K8TO.llHOI'O IIOBTOpHTenSI H ]lenu-. . . 

T9nSI H8IIpSI:>KeHHSia 

illHpOKO IIpHMeHSieMbie CXeMhi cp830HHBepTOpOB uenecioo6pa3Ho p83.llenHTb Ha 

.!lB9 rpyiiiihi! K rrepBOil: OTHeCTH cpa30HHBepTOph! C 8MIInliTY.llHOH xapaKTepHCTHKOil:
0 

nHHeii:

HOlt JlO HeCKOnbKHX ]leCSITKOB BOnbT0 KO BTOpoil: - nHHeii:Hofi · B o6naCTH BCero IIpHHSITOI'O 

a~nnHTY.llHOI'O .llll8II830H81 T.e • .llO 100 BOnbT, nepBhie cxeMhi .llOCT8TOqHo IIpOCThi ll 
1 

K8K !Ip8Blln0 0 BKnroqaiQTCSI B OCHOBHhie· CT8H.ll8pTHhie 6nOKHo .[lnSI BTOphiX Y.llOOHee HMeTb 

OT,o;enbHhie 6nOKll C perynupyeMhiM KOscpcpnuneHTOM rrepe]laqH, 

·¢la30llHBepTOpHhte c;:xeMhi o6htqHo BhiiiOnHSIIOTCSI nu6o rro cxeMe c KaTO.llHo-aHo.ll

Holt Harpy3Koil: (n 53) , nn6o no cxeMe aHO.llHoro rroBTopwrenS! . (n54). nepBaSI cxeMa 

o6na.o;aeT BHCOKOOMHhUA: BXO.llOM 1 qTo SIBnSieTCSI ee .ll0CTOIIHCTBOM
1 

O.llH8K0
1 

M8KCIIM8nb

H09 BhiXO.r:lHOe HarrpSI:>KeHHe orpaHuqnBaeTcSI, o6hrqHo, HeCKOnhKll.MH i:r.ecSITKaMH BOnhT, 
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¢a30HHBepTOpH.biH K8CK8.ll 1 Bb!llOJlHeHHblil: ITO cxeMe. 8HO.llHOrO llOBTOpHTemi 1 ll03BO-
. . 

nsteT nony'IHTb' wupoKHil: nuHeil:Hbiil: nuan~30H aMnmiTY . .llHOil: xapaKTepucTHKH. HeKOTOpbiil: 

He.llOCT8TOK T8KOfi cxeMbl 38KJ110'18eTCSI B Cp8BHIITeJlbHO HH3KOOMHOM BXO.llHOM COllpOTHBI

neHIIHo OnHaim, B 6onbWIIHCTBe cny'laea BbixonHoe conpoTJmneHue 6noKoa-aneMeHTOB1 

npenrueCTBYIOillHX cpa30iiHBepTopy 1 .ll0CT8TO'IHO M8J101 T8K 'ITO YK838HHbifi He.llOCT8TOK 

He smnSieTcst cywecTBeHHbiM. · 

TipiiMeHeHHe CXeMbl HMllYJlbCHOrO llOBbiWeHHSI 8HO.llHOrO ll!IT8HHSI 1155 B cxeMe 

cp830HHBepTopa ll03BOJlsteT llOJlY'IHTb JliiHeil:HOe BbiXO.llHOe HanpSI:>KeHHe llOJlO:>KHTeJlbHOH 

llOJJSlpHOCTH .llO 100 B C cppOHTOM H8p8CT8HHSI MeHbWe 0,1 MKC8K, 

TipiiHUHnii8JlbH8SI cxeMa 6noKa <:PK,ll-1 llOK838H8 Ha puc. 33, CxeMa COCTOHT H3 

Tpex 'laCTefi: 

a) cpa30HHBepTop ·Ha naMnax 11
1 

- 11~, 

6) KaTO.llHbirt no!jTopuTenb ( 113 ) 1 

B) neniiTeJlb Hai:J:pSI:>KeHHSI (TI
1
-TI2 ). 

¢a30HHBepTOpHblll K8CK8.ll BblllOJJHeH no CXeMe. 8HO.llHOrO nOBTOpHTeJlst C IIMnynb

CHbiM nOBbiWeHHeM 8HO.llHOrO nHT8HHSlo ¢a30HHBepTOp pa6oTaeT C K8TO.llHbiM nbBTOpH

TeneM1 TaK KaK BbiXO.llHOe conpoTuaneHue cpa30IIHBepTopa cpaBHHTenbHO aenHKO, B cooT-
, . 

BeTCTBHH C llOJJSipHOCTSIMli BXO.llHOrO HMllYJJbC8 pe:>KIIM pa60Tbl Jl~~nbi 11 1 H 113 nepe-

KJ110'18eTCSI c noMOI.llbiO nepeKJJIO'IaTeJJSI n 4" KaTO.llHblll nOBTOpHTeJlb BblllOJJHeH no Kac

K8.llHOfi cxeMe ( 11 54,56). 

EnoK MO:>KeT pa6oTaTb KaK KBTO.llHbiil: noBTOpHTenb, B aTOM cny'lae aHO.llHOe 

• niiT8HIIe J18Mn 11
1 

H 11
2 

BbiKJ1IO.q8eTCSI nepeKJ110'18TeJleM TI 3, 

,lJ.enHTeJlb Hanpst:>KeHIISI BbillOJJHeH T8KIIM o6p830M1 'IT06bi OH nepeKpbiB8Jl BeCb 

niiana3oa KoacpcpuuueHTa nepena'IH a npenenax K = 0 - 1 • .llnSI aToro oH l!MeeT cTy

neH'IBTbiil: nepeKJJIO'IaTenb n 1 R nonperyniipOBO'IHbiil: noTeHUII.O\.feTp n2. 

CxeMa ¢K,ll-l CMOHTlipOB8H8 H8 CT8H.ll8PTHOM 90-MHJlJlHMeTpOBOM lll8CCII 0 

TiepeKmo'laTenu nnH cTyneH'IaToil: peryniipOBKII KoacpcpuuiieHTa · nepena'IH (n 1) 

.llJlSl nnaBHOll peryniipOBK~ KoacpcpiiUIIeHT8 nepe.ll8'1II ( TI2) 1 .llJlSl BKJliO'IeHIISl H BbiKJJIO

'IeHIISl· cpa30HHBepTopa ( TI 
3

) H .ll~Sl nepeKJJIO'IeHIISI CXeMbl B COOTBeTCTBHH C llOJlSipHo

CTSIMH nepenaaaeMbiX HMnynbCOB ( TI 
4

) BbiBe.ll8Hbl H8 nepe.llHIOIO. naHeJlb, 

VlCKJliO'IeHHe neniiTeJJSI H8llpSI:>KeHHSI llpOH3BO.llliTCSI nepenafiKOil:, 
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TexHHqecKHe xapaKTepHCTHKH <PK.0-1 

KoacpcpuuueHT nepenaqu 

MaKCMManbHoe BbiXonHoe 
H8IIpS!)K9HH9 IIpH HenMHell:
HOCTH 1% 

nonS!pHOCTb HMIIynbCOB 

Co6cTBeHHOe apeMH 
HapacTBHMH 

<Paa'oHHBepTop c 
K8TO,llHbiM IIOBTO
pMTeneM 

'1x) 

lOOa 

nonO:>KH1'0 HnM 
OTpHU8To 

0,06 MKCeK 

Cnan aepwHHbi npu nmiTenbHOCTH 
MMIIynbCOB 10 MKCeK. 2% 

BxonHoe conpoTM·aneHMe 

BbiXOllHOe conpoTMBneHMe · 

MaKCHMBnbHOe H3M9H9HM9 
:~oacpcpMUMeHTa nepenaqH npH 
M3M9H9HMM H8IIpS!)K9HHH H8Kana 
Ha ±.10% 

BbiXOllHOe HanpH)K9HHe wyMoB 

nHT8HH9 HBKana 
(aaaeMneH) 

nMT8HM9 8HO,ll8 

20 KOM 

50 OM 

:t. .1% 

0,02 a .acpcp. 

"'6,3 B 
·· · (2,3 a) 

+300 B 
(63Ma) 

KaTOllHhill: 
IIOBTOpHTenb 

0,95 

lOOa 

nonO:>KHTo 
HnH OTpMUo 

0,05 MKC9K 

1% 

200 KOM 

50 OM 

±.0,5 % ' 

0,01 a. acpcp. 

-6,3 B 

(0,75a) 

-,_\ 

.OenuTenb 
H8IIpSDK9HHH 

nnaBHO nepe
Kpb!B.B9Cb ,llMBn. 

0,15 MKCeK 

5 KOMo 

x) l'v'\.o)KHO nonyqi'!Tb npyrofi KoacpcpuuHeHT nepenaq!'l , HanpHMep, K=0,95 
nyTeM IIO.ll60p8 COIIpOTIIBneHI'lH ItO = 20 KOM ( pMc,33) • 

' 
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ll 
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N. 

B 
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K 



emrTellb 

9.IIp.SDKeHIU! 

9.BHO rrepe

.IB.aecb ,Lluan. 

5 MKCeK 

/? KOMo 
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IX. 3aMe~aHug no KOHCTpyKTUBHOMy o¢opMneHniD 

KoMrraHoaxa uaMepuTellbHhiX ycTaHoaox ua CTaHLlapTHhiX 6noxoa rrpoBOLlUTCH a 

BepTUKallbHOfi CTOHKe 0 BHH3Y KOTOpOH pacrronaraiDTCH LlBa.6nOKa IIHTaHHH (puc, 34). 

EnOKU IIHTaHUH BbiiiOllHHIDTCH LlBYX TUIIOB: rrepBbiH Ha LlBa CTa6Ullll31lpOBaHHhiX HarrpmKe

HilH lliD60H IIOllHpHOCTH (300 BOllbT - 200 Ma ll 150 BOllbT - 200 Ma) C HaKanbHhiM TpaHC

cPOpMaTOpOM ll BTOpOH - C OLlHIIM CTa6unH31IpOBaHHhiM HaiipHm:eHHeM ( nu6o 300 BO.ribT -

200 Ma0 nu6o 150 BOllbT 

rrafiKH OTBOLlOB BO BTOpU~HOH .06MOTKe TpaHc¢opMaTopa). 

CTOHKa Mom:eT CHa6m:aTbCH 0LlHHM1 llll60 nayMH IICTO~HUKaMH IIIITaHIIH B 3aBHCII

MOCTH OT C~O)KHOCTII C03LlaBaeMOH ycTaHOBKilo B cny~ae·uciiOllb30BaHIIH LlByX HCTO~Hil~ 

KOB OHH KOMMYTIIpyiDTCH TaK 0 ~TO BKliiD~eHIIe ll BhiKliiD~eHife .H:X IIpOHCXOLl.H:T OLlHOBpe-

M6HH0 0 

MoHTam: .6noxoa rrpOBOLliiTCH Ha rrnocxoM LlH.H:IUe ( p.~rc. 35) • ~oTopoe nocne MOH

Tam:a KpeniiTCH C IIOMOIUbiD .BHHTOB K IllaCCH ( puc,36) • nepeLlHHH nal!~llb IllaC~Il BbiiiOn-

HH6TCH C'beMHOfi, ~T06bi o6ner~HTb LlOCTyn K CXeMe BO BpeMH HanaLlKHo 

. , x/ 
npllHHThi ClieLlyiDIUHe OCH_oBHbie paaMepbi BbiCOThi 6nOKOB : 90, }80

1 
270 H 360 MM. 

8nexTpu~ecxue coe.z:inHeHHH Mem:Lly. 6noxaM.H:··acymecTBnHIDTC.si npu noMOill.H:: paa'b

eMoa; U6IIH IIHTaHHH - C IIOMOIUbiD paa'beMOB TUna A. CUP HBlibHhie U6IIH - C IIOMOuibiD 

Manora6apHTHhiX ¢ullleK no:O. xa6enb · PK-1. 

Taxoe KOHCTPYKTHBHoe pellleHne YLl06Ho, ao-nepanrx, TeM, ~To noaaongeT npoua

BO.IlllTb. 6biCTpyiD. CMeHy 6nOKOB 1 BO-BTOpbiX 0 o6ecne~HBaeT y Ll06HbiH LlOCTyii
1 
npaKTH~e-

CKil KO BCeM yanaM CXeMbi1 . B-Tp6Tb!IX 1 cpaBHUT61IbHO Hecnom:Ho B U3I"'OTOBli6Hilll
0 

AaTopnr 6naroLlapHhi Vl.M.cl>paHxy, ¢.fl.Wanupo u lO,C,.HaauuxoMy aa HHTepec 

K IIOCTaHOBKe LlaHHoti pa60Thio 

x) 
KoHcTpyKUHH 6noxoa aauMcTaoaaHa a ¢VIAHE, y rpynnnr Vl,B,WTpaHHxa. 
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PHc. 35, 

PHc, 36. · 
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