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ITporpaMMa APITIT-2 

1.BB6;zt6HH6 

llporpaMMa APITIT-2 npe;uHaaHaqeHa ;unH aBTOMSTHqecKoro B~qHcneHHH 

nepeXO;ztHHX ilPOU6CCOB B npOH3BOHbHHX HHH6HilHX aneKTpOHHHX CX6M8X C 

cocpe;ztOTOqeHHliMH napaMeTpaMH Ha 8BUM C TpaHCnHTOpOM TA-1M ( "Cirlr­

Han"). B!iqlr!cneHH6 OCHOBSHO HS q~cneHHOM lriHT6rpHpOB8HHH Clr!CT6Mli 

;ztHWW6P6HUH8nbHHX ypaBH6HH~, nonyqeHHliX M6TO;llOM yanOBHX fiOT6HUH8nOB. 

Cy~ecTB6HHO~ qaCTbD nporpaMMli HBnHeTCH npHBe;neHHe ~r~cxo;uHo~ CHCTe­

Mli ypaBH6HH~ K BH;zty, paapemeHHOMy OTHOCHTenbHO CBOHX BTOpHX npoHa­

BO;ztHliX /1,3/, qTO H600XO;ztHMO ;llnfl HCllOnb30B8HHfl O;llHOrO lrl3 H3B6CTHUX 

MeTo;ztoB qacneHHOro lriHTerpHpOBSHHH /2/. ITplr!MeHHeM!IIH anropHTM pacqe­

Ta He aaBHCHT oT wopM!i aanace Hcxo;uHoH cecTeMli ypaBHeHirl~ - ;uawwe­

peHUBanbHO~ HnH HHTerpO-;ztH~epeHUHSnbHO~. ~3M6Hfl6TCfl nlr!Wb H660nbW8fl 

qaCTb 6nOK8 ;ztnfl B!iqJ.!CneHHfl TOKOB H638BHCHMHX reHepaTOpOB H HX npo­

H3BO;ztHHX. B nporpaMMe APITIT-2 npHM6H6H8 BTopaH wopMa aaneclrl, KOTO­

pafl y;uo6Hee TeM, qTo B peaynbTSTe pacqeTa ,nonyqaroTcH HHTerpanli, 

WYHKUHH 1r1 nepB~e npoaaBo;ztHlie yanOBliX noTeHUHanoB. CKopoCTb cqeTa 

npH STOM HeCKOnbKO YBenaqaBaeTCfl. 

ITporpauua rrpocTa B o6pa~eHHirl. Tpy;u HH~eHepa rrp1r1 pa6oTe c HeM 

CB6;zt6H K MHHPIMyYy. Ha OCHOBe HCCne;n.yerw~ ITpPIHUPIITHSnbHO~ CX6Mli CTpu­

HTCfl aKBHBaneHTHaH cxeua, cocTOHIIISH Ha aneueHTOB C , R , L a 

reHepaTOpOB TORS. Ea30B8fl TO~a SKBHBaneHTHO~ CX6Mli (HyneBO~ no­

T8HUHan) o6oaHaqaeTCH uawpoH HY~D. OcTanbH~e TO~H cxeMli HyMepyiDT­

CHB npOHSBOJIDHOMITOpfl;ztKe qacnaMirl 1,2,3, ••• , n. (ToqKa- M6CTO coe-

~ 
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~RHeHHH ~Byx HJIH ClOJiee SJieMeHTOB CXeUbl. 3~eC:& He npm.teHReTCH CJIOBO 

11 y36JI 11 , T.K. OHO 03Haqae!~ ltB.J: . npaBHJIO, MeCTO COe~HHeH!t!H Tpex 

R ClOJiee SJieM6HTOB). naJiee BOe SJieUeHTbl CXeYbl H BHeWHee BOS~eMCTBRe 

H8 Hee KO~HPYDTCH, K8K 6y~eT llOK838HO HHEe, 1'1 38HOCHTCH H8 neplfJo­

K8pTbl. ilOCJie qero BeC:& npo~ecc Bbi'IHCJieHHH npOH3BO~HTCH 8BTOM8TH'IeC­

K!tl Ha uamHHe. 

!Iporpawa npRMeHHMa K cxeuau c 'IHCJIOY TO'IeK n oT 2 ~o 25 

( 6e3 Cl830BOL!). ·rrapaYaTp.bl SJieMeHTOB SKBJ.1B8JI6HTHO£l CXeMbl (B TOM liHC­

Jie napaueTp.bl SKBHBSJieHTH.biX CXeY JI8Yll 1'1 Tp8H3HCTOpOB) He ~OJIEHbl 38-

BRCST:& OT li8CT0Tbl, K8K, H8llpRYep, B JIHHG£lHO£l MO~eJIH Tp8H3HCTOpa, 

Hao6paEeHHon Ha pRc.I. MrHoBaHHoe aHaqeHRe TOKa reHepaTopa MOEeT 

ClbiT:& JIHH6£lHO£l ~YHK~en H8llpH~6HHH Me~y JIDClOn napo£l TO'IeK CXeMbl. 

8TO aaBHCHMble reHepaTopu TOKa. ToK HeaaBHCHMoro reHepaTopa (BHem­

Hee Boa~encTBHe) HBJIHeTcH HeaaBHCHuon lfJYHK~Ren Bpe:~~eHR. B ~aHHon 

nporpaMMe 38JI0~6Hbl ~Be WOPYbl TOK8 He38Bl'ICRM.biX reHepaTOpOB: <P1 -
npRuoyroJI:&Hbln l'Jt.myJI:&C' <P 2 - TOK BH~a 1(-t) =A.[~ -u + x) e-x J , 
~ge X= 3,36 t/tH (CM.pHC.2). 8TH TOKH Bap:&HpyiOTCH 8MllJIRTy~o£l A 1'1 

napa.xe'l'p8lm pi H p2 COO'I'B6TCTB6HHO.IapalleTp TipfiYOyrOJI:&HOrO HMllyJI:&­

C8 lil'JCJI6HHO paBeH ero ~JIHT6JibHOCTH. Bo BTOpOY CJiyqae napaMeTp OClO­

aHaqaeT BpeuH HapacTaHHR wpoHTa WYHK~H TOKa I ( i. ). 8TH TOKH 

uoryT ~e£lCTBOB8T:& OT~6H:&HO l'IJIH COBM6CTHO B JIDClOY KOJIHqeCTB6. Bee 

TOKH O~HO£l WOPMbl ~OJ!EHbl RMeT:& O~HH R TOT ~6 napaueTp. AMTIJIRTy~a 

TOK8 aa~aeTCH ~JIH K8~0r0 reHepaTOpa He38Bl'ICHYO. 

CJie~yeT o6pa~aT:& BHHM8HH6 H8 pa~HOH8JI:&HHR BH~Op e~HHR~ H3Mepe· 

HHR BpaYeHH H ll8CCHBH.biX SJ1eY6HTOB CX6Ybl. Hanpl'IYep, ~H 3J16KTpOHHbiX 

cxeu HaUoceRyH~Horo ~aanaaoHa y~o6Ha cacTeMa: 

[ HCeK] ,[ n~], [ KOM], [ MK~H] • 

llporpaMM8 H60~HOKp8THO HCllb1TbiB8JI8C:& H8 KOHTPPJI:&H.biX cxeuax /I/ 

;,. 

"::': 

.·~·::.·· " 

::~4~' 
'· . 
''V: ,' 

: :'~~ 

I 
--- ~ ~ .~~· 

. I ,'·!!!"' 

4 

--

I . 

•' 
I 

~ B H8CTOH~ee BpeMH HCTIOHb3Y6TCH ~HH npoeKTRpOB8HHH a; 

cxeu. 

2. KOAHPOBaHHe napaueTpOB sJiaKTpOHHO£l cxeY.bl 

BcH HHifJopua~HH o6 l'ICCJie~yeuon cxeue aanacuBaeTcH 

~YD~HX M8CCHBOB lil'ICeJI. 

n 
nC 
nR 
nL 
nM 
n!:l 
nL 
p1 

p2 

dt. 

l1epBb1£l M8CCHB : 

- ql'JCJIO TO'I6K CX6Ybl, 

- qJi1CJIO eYKOCTa£1, 

- ql'JCJIO COTipOTHBJI6HH£l, 

- qJ.1CJIO HH~YKTHBHOCTe£1, 

- qJ.1CJIO M8rHHTHbiX CBH36£l, 

- 'IHCJIO 38BHCHM.biX reHepaTOpOB TOKa, 

- qJ.1CJIO H638BHCHMbiX reHepatOpOB. TOK8, 

- napaueTp TOKa cp l - ;II,JIHTaJI:&HocT:& HMnyn:oca "· 

H.biX e~HHH~8X BpeYeHH (6CJII TOK q/~ He HCllOJI:&3; 

llOJiaraeTCR p8BHUY HyJIIO), 

- napaMeTp TOK8 'P2 - ~JIHT6J1bHOCTl> lfJpOHTa ni, H 

qD2 He HCllOJI:&ayeTCR, TO p2 llOJiaraeTCfl paBH.biY l 

- qRCJIO 11011 , l'IJIH "I 11
, 03HaqaiO~ee H8'18JIO HJIH npO~I 

(nocJie nepepuBa) o~on H TO£l xe cxeuu, 

t L - BpeuR pac'leTa npo~ecca B B.b16paHH.biX e~IIIHH~ax, 

dp - l'IHTepB8J1 Bbi~8'1H peayJI:&T8TOB HS ll6'18T:&, 

e 1 - TO'IHOCTb pemeHHfl B % (He ~0Jllii:H8 paBHfiT:&Cfl HYJil 

llopR~OK aanHcH 'IIIICeJI I-ro uaccHBa o6RaaTeJieH. 

BTopon uaccHB: nocne~oriaTeJI:&HOCT:& lil/lcen ~JIR aa1 
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~n~ 6onee aneueHTOB cxeuH. S~ec:& He np~ueuHeTcH cnoBo 

OHO 03Haqaet, KaK . npaB~XO, MeCTO COe~~HeH~H Tpex 

MeHTOB). nanee B06 3XeMeHTH CXeMH H BH6lliHee B03~6~CTB~e 

pyiDTCH, K8K 6y~eT TIOK838HO HHEe, H 38HOCHTCH H8 nep~o-

e qero B6C:b npo~ecc B~'tl:HCXeHHH np0~3BO~HTCH 8BTOM8TH'IleC-

e. 
MM8 np~MeH~M8 K CXeMSM C 'llHCXOM TO'Il6K n OT 2 ~0 25 

i1). ·J1apaMeTpli 3XeMeHTOB 3KBHB8XeHTHO~ CXeMli (B TOM 'tl~C­

H SKBHBaneHTHliX cxeu naun H TpaH3HCTopoB) He ~OXEHli aa­

acTOTli, K8K, H8TipHMep, B XHH6~HO~ MO~ex~ Tp8H3HCTOpa, 

~ Ha p~c.I. MrHOBeHHOe 3H8'1l6H~e TOK8 reHepaTopa MOEeT 

o~ WYHK~ei1 HanpH~eH~H ue~y xiD6o~ napa~ TO'tleK cxeuli. 

~e reHepaTopu TaKa. ToK HeaaBHOHMoro reHepaTopa (BHem­

TBHe) HBXHeTCH He38BHC~YO~ ~YHK~e~ BpeueH~. B ~8HHO~ 

anoxeHu ~Be wopuu TaKa HeaaBHOHMliX reHepaTopoB: ql1 
~tl HMnyn:&c, <P2 - TOK BH~a !(t.)=A.f1-U+X) e-x]' 
t/tH(CM.pHC.2). 8TH TOKH Bap:&HpyiDTCH 8MTIXHTY~O~ A H 

pi M p2 COOTB6TCTBeHHO.Iap8lleTp npHuoyrOX:bHOrO HMTIYX:b­

paBeH ero ~n~Ten:&HOCT~. Bo BTOpou cnyqae napaueTp o6o­

H Hapa cTaHHH ~POHTa WYHKI.UU1 TOKa I ( t. ) • 8T~ TOKH 

BOBST:& OT~eXDHO ~XH COBMeCTHO B XD60Y KOXH'IleCTBe. Bee 

OpM~ ~OXEH!i HMeT:& O~HH H TOT ze napaueTp. AMITXHTy~a 

CH ~XH Ka~oro reHepaTopa He38BHCHYO. 

T 06p81!l8T:b BHHM8HHe H8 p81..\HOH8Xl>H~ BB60p e~HI-!HI..\ H3Mepe· 

H nacc~BHliX aneueHTOB cxeuli. Hanpmuep, ~H axeKTPOHHHX 

YH~Horo ~HanaaoHa y~o6Ha cHcTeua: 

<p],[Koi1],[M~'2H]. 

M8 HeO~HOKp8THO ~CTiliTNB8X8C:b Ha KOHTPPnl>HliX cxeuax /I/ 

4 

.,.: 

I . 

•' 

l . . \ 

' 

:~~ 

H B H8CT0lll!lee BpeMH HCTIOX:&3yeTCil ~nfl npoeKTHpOB8HHH aneKTpOHH~X 

cxeu. 

2. Ko~HpoBaHHe napaueTpOB aneKTpOHHOti cxeYH 

BcH HHWOpua~H o6 Hccne~yeuo~ oxeYe aan~Ob!BaeTCil B B~~e cne­

~YIDillHX M8CCHBOB 'llHCen. 

n 
nC 
nR 
nL 
nM 
nY 
nL 
p1 

p2 

dt 

l1epBb1~ M8CCHB : 

- 'll~CXO TO'tl6K CX6Yli, 

- 'llHCXO 6MKOOTe~, 

- 'll~CJIO COTIPOTHBXeHHt1, 

- 'llHCJIO HH~yKTHBHOCTe~, 

- 'IIHCJIO MarHHTHliX CBil3e~, 

- 'tl~CXO 38BHCHMHX reHepaTOpOB TOKa, 

- 'tl:HCXO HeaaB~C~MliX reHepatOpOB TOKa, 

- napaueTp TOKa <P / - ~nueJI:bHOCT.& HMnyJ!bca "L.~." B B!i6paH-

HliX e~~HHI..\8X BpeueHH (eCJIK TOK QD/ He ~CTIOJI.&3yeTCH, TO pi 

noxaraeTcH paBHliM Hynm), 

- napaueTp TOKa 'P 2 - ~JIHTen:bHOCTD WPOHTa "i.,. " ( ecxH TOK 

qD2 He Hcnon.oayeTcA, TO p2 noxaraeTcA paBHliM HYXID), 

- 'll~CXO 11011 HXH "I", 03H8'1l8IDI!lee H8'18XO ~XH npo~OJI.IK6H~e O'lleTa 

(nocxe nepepb!Ba) o~Hot1 H TO~ ze cxeuli, 

t L - Bpeufl pac'tleTa npol.lecca B B!i6paHHHX e~HHHI.lax, 
dp - HHT6pB8X BN~aq~ peayx.&T8TOB H8 TI6'118TDt 

e 1 - TOqijOCT:b peweHHfl B % (He ~OXEH8 paBHfiT:bCil HYXID). 

llopfi~OK aanHCH 'tl:Hcen I-ro uaccHBa o6flaaTenea. 

BTOpOM M8CCHB: ITOCX6~0ri8T6X.&HOCT:b 'tl:HC6JI ~Jifl 38TIHCH BeJIH'IHH 

• 5 
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~MKOCTe~ H MSCT EKHID~SHMA HX E HCCne~yeuo~ cxeue. Kaz~aA BUKOO!i 

xapaKTepH3yeTcA rpyrmo~ 113 Tpex q11cen: C , L , j , r~e C - B8.1IJI­

~HHa eMKOOTH, a L 11 j - HOMepa ToqeK oxeu111, ueJQy KOtopWIH BKJlll­

qeHa aTa eMKocn. Y.Ka3aHH~ nopA~OK 3anHoH t~Hoen B Karuott rp'ynne 

o6A3aTeneH. ITopA~OK cne~oBaHHA rpynn ~pyr 38 ~pyroM - npoH3BOnbHIIIA. 

llocne~Hee 38M6~8HI46 OTHOCHTCA T8Kllt6 KO BOBU llOCJIB~YIOII\l'UI U8CCI4B8M. 

i[o:n;MpoBaHHe eMKOCTeA :n;nA puc. I HMeeT BH~: CK ~ K C 8 a. . 

Tpe~Htl 11 t~eTEepT~ MaccHBH: nocne~oBaTenbHocn t~JIIoen ~nfl 

aanHCH COOTB6TCTB6HHO conpOTHEneHHA l1 HH~YKTHBHOCTeit E ~opue, no­

K838HHOtl :n;nA 6MKOCTeA. 

llAThllil MacoMB: nocne;noBaTeJL&HOCTb t~Hcen :n;nfl aanHcJ/1 uarHHTHbiX 

CBAaeH. l{a,~:n;afl M8rHHTH8fl CBfl3b xapaKT6pH3yeTCfl rpynnolil 113 5-TH 

lll'!CeJI: K I L ' j I e ' m I r;ne K - K03cJJiflHUH6HT' CBfl314 M6lltllY 

HH:n;yrtTHBHOCTAMH, o:n;Ha 143 KOTOphlx BKJIIOileHa Melt:n;y TOIIK8MI4 L 14 j , 
a :n;pyrafl-- ueJ:JtY TOt[Ita.MH l 14 rn • Tol!KI4 L 14 t (14JIIII j H rn ) 
COOTBeTCTBYIOT KOHIJ,BM lrlH:z\YKTl'IBHOCTelil, noMeqeHlihiX H8 CX6116 3B63;Z\O'II­

It0lil. l(Q,Zl;11jJOB8Hlll6 MarHirlTHhiX CBflaet\ ;Z\Jifl p!r1C,3 lr1M66T Blrl;zi: 

K -c 1 0 iO 0 K2 5 0 6 0 

hleCTOJil M8CCJ4B: nocne:n;OBaTeJibHOCTb lii4C6H }J;Jifl 381lHCI4 38BJ/JCIIIYHX 

reuepaTOJlOB TaKa. Kallt:n;hllil reHepaTop xapaKTeplllayeTCfl rpynnoA 1113 5-TH 

'l!HC CJI: S , L 
1 

j , t , m, , r:n;e S - Koa<iJcllHUH6HT nponopli,HOH8Jib-

rrocTl1 (ItpyTH3H8 llJiff JiaMn, K031j)GJ!r1ll,lii6HT Tlllna SQI. ;nnfl Tp8H3HCTOpoB, 

Ci.l. JlHC. I); L H j - TO'l!KL'I cxeMu, Melt:n;y KOTOphiMH BKJIJOqeH reHepa-

Top TOKa; t H rn ~ TO'l!KI4 1 Hanpf!llt6HHe M6llt:z\Y XOTOpHUH ynpaB~BeT 

TOKOM reuepaTopa. ITopf!:n;OK 3anHcH llHCeJI B nape L , J ;ll0Jll!C6H 

OUTh TaKHM, 'IITOO~ nOJIOl!tL'IT6JlbH06 HanpaDJI6HL'I6 TOK8 B reHep8TOpe 0111-

JIO oT L - olil (nepllol.J ll nape L,j ) TO't!KH K j -ott. ITp:e aToM 

6 
, 

~'> 

, ·~ 

,> 

.•i 

df. 
}_.~4:' 
··.~~: ,w 

• 

nepBhiM 'l!JilCJIOM B nape e ' m ;LIOJIJiteH OIIIT:& l1 

(uanpf! JKeHHfl), a BTopw- :eH.n:exc BHt~HTaeuoro 

TOKa ILj = S ( Ut- Um)· HanpHMep, KO:n;lllpo 

paTopa TOKa :n;nf! pL'Ic.I L'!MeeT Blll:n;: s~ K 8 
CeAbMO~ MaCCIIlll: ITOCJie}J;OB8T6HbHOCTb ~L'IC 

Mh!X re Hepa TOpOB. l\altt:z~Uti He 3aBllCL'!Mblti reHepaT 

of! rpynnot1 113 4-x llL'!CeJI: <P, A , L , j ·' r.n 

pnB npf!Moyron:&uoro L'!Mnynbca L'l <P = c ;nnfl r 

na; L VI j - !rDilKI.1, Mel!t;ny KOTOph!Mirl BHniO'l!e 

JIOlKL'IT6JihH06 HaiTp8BJI6Hl16 TOK8 B reHepaTope 0 

pe L 1 j ) TO'IIKV! K j -o~. Ko:n;HpOR8HL'!e He a a 

~OpMOlil TOKa <P2 ll aunJIHTYl\0~ A=5, llKJIIOil6HH 

j , L'!MeeT Blll:n;: 2 5 L j . 
ITepelllllCJieHH8H llHWOpMall,llf! rrpo611lBaeTcH H 

lllllCJIO nepnoro MaCr.lllB8 L'IM68T CBOIO KOHTpOJihHY 

CL'IBH HMeiOT o:n;Hy CYMMY Ha MaccliiB. B MallllllHY a 

nep@oKapT nporpaMMU L'l MaCCL'IB liHCeJI B yKa3au 

nanee pBC'l!6T npOlii3DO}J;L'ITCf! 8BTOMaTH'l!8CKL'J, 

3. CqeT, pa6oTa y nyn:&Ta ESCM-4 

ITpL'I CtJeTe Ha E3CM-4 pa6ot~ee none (A 3KE 

Bhi}J;86TCfl H8 rreqaT:& C HH~6pB8JIOM d p • Ha JI€ 

cne;nyJO!lJ,IIle n ll>lcen - lllHTerpaJibl Y3JIOBhiX nc 

TeM n ysnoBhiX noTeHL\l13JIOB UL( t = t K) 

Tipl1 He06XO.l(HMOCTV! :n;eTaJlliHO CJI6.l(HTb 38 

BKRDt[HTb l-bl~ pa3pR~ K3Yl,HH~OpuanHH dy~eT 

L'IHTerplilpOBaHL'Ifl h K 1 KOTOplilil net~aTaeTCfl 1-N 

T.:n;. 
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ecT :sKnrot~em1!l 1.1x :s 1.1 cc ne.n.yeuolil cxeue. Kas.n.afl euKocn 

TC!l rpyrmow 1.13 Tpex q~r~cen: C , L , j , r.n.e C - :semt-

' a L 1.1 j - amaepa ToqeK cxeuii, ue:1,11y KOTOplillH BKJII)­

ocTb. YKa3aHHiilil nop!l,li.OK 38ITHCH t!HC8Jl B K8S,li.Oiil rpynne 

ITop!l,li.OK cne.n.o:saHH!l rpynn .n.pyr 38 .n.pyrou - npOH3BOn:r:.abllil. 

aMet~aHI.18 OTHOCHTCA TaKX6 KO BC6Jl ITOCJ18,li.YIOmi.1Y Y8001r!B8M. 

eMKOCTelil .n;n!l p~r~c. I MMeeT Blrl,ll.: CK B K C 8 a. . 

~ 1.1 t18T:B8pTiilil MaCCHBii: ITOCJ18,li.OB8T6Jli>HOOTJ.1 tllri06J1 ,li.JIA 

B8TCT:B8HHO COITpOTiri:BJ18Hirl~ lrl HH,ll.yKTHBHOOT6lil B ~OpMe, no-

ll eMKOCTe~. 

MaCOM:B: nOCJ18,li.OB8T8JlDHOCTI> t1HC8Jl ,li.JIA 38ITHCH MSrHMTHiiX 

,li.8A M8rHltlTH8!l CBA3D xapaKT8pH3yeTCA rpynnoi\ 1/13 5-TIIl 

L ' j ' e ' m ' r.n.e K - K03~tillrll\1.18HT· CBA3H uex;ny 

L 1.1 j ' 
1.1,) 

TAMIII, O,li.H8 1.13 KOTOpiiX BKJ110ti8H8 M8X.llY TOtiK8Jll.1 

ues.n:y TOt~rtrum l 11 rn . Tolllil1 L 1.1 L (1.1n111 j 
lOT KOHII,8M lriH,li.YKTI1BHOCT8tl, ITOMeqeHHWC H8 CX8M8 3B83,llOq­

B8HJ.18 M8rHiriTHiiX CB!l3et\ ,llJIA p1.1C.3 1.1M88T BM,ll.: 

iO 0 1< 2 5 0 6 0 . 

I~ M8CCIIIB: ITOCJI8,li.OB8T8JIDHOCTD tii.108Jl ,llJlfl 38ITI/1014 38BJ.10HilliX 

B TOK8. KaX,ll.hl~ reHepaTop xapaKT8pii13Y8TCA rpynnolil 1118 5-TH 

, L , j , t , m , r.n.e S - Kos<lJcliHI\1.18HT nponopiJ,Hoaan:r:.­

T1.13Ha ,li.Jl!l J18MIT, K03llJ!~I.1II,l18HT T:lina S ~ ,llJifl Tp8H311lCT0pOB, 

; L 1.1 j - TOt!Kl1 CX8Mhl, M8X,li.Y KOTOp~lrl BKJIIOt16H reaepa-

t 1.1 rn - TOtiKirl, H8ITp!lX8Hl18 M6~,ll.y ROTOpHYH ynpaB!SeT 

p8TOp8. ITop!l,li.OK 38IT1.1CI.1 t~Mcen B nape L , J .n.on~eH 

, tiT06N ITOJ10XIIIT8JIDH08 H8ITp8BJ18HJ.18 TOKa B reHepa!Ope 6bi­

Oiil (rrepBOiil B nape L, j ) TOtiKJ.1 K j -olil. Ilplrl STOll 
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rrepBiiM t!J.1CJ10M B nape e ' rn .n;onxeH 6iiTD 1.1H,li.8KC YM8HDlli88MOro 

(Harrp!lllt8HJ.1H), 8 BTOpbiY.- HH.l(eRC BHllHTaevoro B aa.n:aHHOM BblpaJKeHl'IM 

TOKa· ILj = s ( ut - Um). Hanp~r~Mep, KO,ll;lllpOB8Hirle 38BJ.1CJ.1MOro reae­

paTOP8 TOK8 .n.n11 p1r1c. I 1.1MeeT Blll;n: St~,. K 8 6 a. . 
Ce.n.DMO~ M8CCIIIB: nocne.n.o:saTen:r:.aocTb q~r~cen ,li.JI!l 38TII.1CI.1 aes8B1.1CI.1-

MiiX reaep8TopoB. K8llt,ll.bllil ae3aB>lCI.1Mhlti reaep8TOP TOKa X8P8ItTep~r~ayeT­

c!l rpyrrno~ 1.13 4-x t11.1cen: CO, A , L , j ·' r,l.\e <P = l .n.n11 reHep8TO­

poB rrpm.toyrOJIDIIOrO 1.1MITYJIDC8 1.1 Q) = i ,li.Jl!l reHepaTOpOB BTOpOrO TJ.1-

IT8; L 111 j - !rOtiKV., Mel!t,li.Y KOTOpiiMI.1 BKJIIOlleH reuep8TOP, rrp1.1ll8M no­

JIOlit!tlTeJIDHOe aanp8Bneul.1e TOKa B reaepaTope o:r L -oiii (rrep:sot1 B na­

pe L 
1 
j · ) TOllKH K J -oi1. Ko;n1.1pOR8H:rne ue38BI.1Cl1MOro re uep8TOpa c 

<IJopMot1 TOKa <p 2 1.1 aurrnlllTy;n;old A=5, BKJIIOtieuaoro Me:ii.I.\Y TOlJK8MI.1 L :rn 

j , MMeeT BM,ll.: 2 5 L j . 
IIepet~v.cneaHa!l 1.1HilJopM8IJ,In!l npo61.1BaeTC!l aa nepgloKapT8X. K8JI;n;oe 

t11.1CJIO nepBOrO M8C0HB8 1.1M88T CBOIO KOHTPOJihHYIO CYMMy. 0CT8~bHbl8 M8C­

CJ.1Bii 1.1M8IOT O,ll,HY CyMMY H8 M8CCHB. B M8ll!IIIHY 3aKJ18,ll.b!B8eTC!l M8CC!tlB 

nep~oKapT nporpHMM!i :rn MacoMB tii.1cen B YK838HHO~ nocne.n.oB8TenbHOCTI.1. 

~anee p8Cll8T rrp01.13BO;l\1.1TC!l 8BTOM8TIIIlJ8CKJ.1, 

.!;" 

3. Cl!eT, p860T8 Y nynDT8 l38CM-4 

ITp1.1 ct~eTe H8 ESCM-4 padoqee none (A 3K3YIY) - 6500. l!acllOpM8IJ,I.1!l 

Bii:I\86TCfl ua ne'~8Tb c 1.1HTepB8JIOM d p • H8 neaTe I-e t11.1cno - :speMA t,0 
~K 

cnelJ.YIOJJJ,J.1e n t~~1cen - 1.1HTerp8nhl yanoBiiX noTeHIJ,l18JIOB f U ~ d f. , 38-o 

TeM n ysnoBiiX noTeHLI.MaJroB UL( t. = t. ~<), l = I ,2, 3, ••• n . 
I1p1.1 Hec6xo;n;I.1MOCTV. .n.eT8JwHO cne;n;IIITD 38 rrpol.l.eccoM ct~eTa aa.n.o 

BKnDl!HTb I-u~ paapHA K3YI.HH~opuanHH 6yAeT sH.n:asaTI>CH Ha KaXAhliii ll!ar 

1.1HTerplllpOBaH1.1H h K, KOTop!:liii netiaT8eTcfl I-11 t~IIICJIOM, 38TeM npeM!l 1.1 

T.;n;. 

• 
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ilp~ He06XO~~YOCT~ CHRT:b pa6oTy CO C46T8 (OKOH'l~HOC:b Bp6MH 

non:&soaaTenR)BKnDqaeTCR I-H~ paspR~ K3YTI, Kpoue neqaTH, BH~aDTCR nep. 
1:oc: 

qJOKSpTbi C ~HqJOpMau:He~ ht<, tl<, J U.~dt? Ui. • ilocne nep<IJopau:H~ 
' 0 

a 'leT npo~omtaeTCH. IIony'leHHbl~ Ma celtis Hcnon:&aye,TCA ~nH npo~omteH~fl 

a 'leTa B cne~yllJUH~ pas • .llnfl atoro np~ d t = I yKaaaHHbli1 Macc!tiB ~o-

6aBnfleTcfl K HM61lm!tiMCH 7-MH 'l!tiCHOBbiM MaCCHBaM !tl BM6CT6 C nporpaMMO~ 

BHOB:b 38KH8~biB86TCR B M8WHHy. 

4. AnropHTM pa60Tbl nporpaYMH no 6noK~ 

ITepBbl~ 6noK. rrocTpoeHHe uaTpHU 

rrocne BBo~a nepaoro uaccHaa q~cen so BHewHeu 6noKe nocne~oaa­

Ten:&Ho BBO~flTCfl 2,3,4 MSCCHBH ~ qJOpuHpyllTCR MSTPHUbl 6MKOCTe~(CLj), 

npOBO~!tiMOCTe~ ( 9 tj) , o6paTHbiX !tiH~YKT~BHOc:re~ ( di.J). 3~ec:& L,j =I, 2, 

•••t n - !tiH~6KCbl R'l66K M8TPHU, COOTB6TCTBYilm~e HOMepaM TO'l6K cxe­

Mbl, Mellt~Y KOTOPbiMH BKHlO'l6H aneueHT., llpH STOM B L -y¥J ~~aroHan:&­

HYIO H'leilKy MBTPHUbl aaHocucA aneueHT, BKHJO'leHHblit uellt~Y L -ot;l H 

6aaoaoit TO'lKOi1. 

BTopoi1 6noK. AHanHa 

AHanHs npoBOlHTCR c uen:&D pas6HeHHR ypaaHeHHn (To'leK cxeMDI) Ha 

rpynnbl no "ocTpoaau" H "apxHnenarau~ 131. 
,llnfl llO!tiCK8 11 0CTpOBOB 11 !tiCCne~yeTCR M8TP~U8 6MKOCTei1. ilpOCM8T­

p!t!B810TCR ~!tlarOH8JI:bHhl6 fl'let'IK!tl. 1~H~6KCbl fl'leeK, CO~epi!tam'HX 6MKOCTD, 

qJ!tiKC!tlpyiOTCflB CIT6UH8H:bHOa T86H!t!U6 I, T.K. COOTB6TCTBYIOmH6 TO'lKH 

CX6Mbl 'l6p63 6MKOCT:b CBfl38Hbl C 6830BO~ TO'lKOi1. 3aTeM nocne~OB8T6H:b­

HO !tiCCne~yiOTCfl BCe CTpOK~ M8TPHUbl, HM6¥JU(!t16 !tiH~eKCbl 38<l)HKC~lpOB8H­

HbiX TO'leK. ECH!tl B CTpOKe Hati~eTCfl 6MKOCT:&, !tiH~6ltC CTOH6U8 KOTOpOi1 

OTCYTCTByeT B yKasaHHoi1 Ta6nHue I, TO 'oH a&HOC~TCH B Hee. TaK!tiM 

8 

--I , 

~! I I, 

··;{' 
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'06p830M, TO'lK:r.l C HOMepaM:r.l !tl3 T86H!t!Ubl I o6paayiOT 110CTpOE 

mHI B C66fl 6830B~ TO'lKy. llocne STOrO COCT8BHfl6TCH T86~ 

CT8BHHDmaH 0060~ pH~ 'l!ti06JI I,2,3, ••• , n , !t13 KOTOporo !t1 

'l:r.ICna Ta6nHUbl I. TO'lK!tl c HOMepaM!tl !tl3 Ta6nmua rr He HMeiDT 

CBH3'!tl c 6aaoaol. EepeTCA nepaoe 'l!tlcno Ta6nHUDI IT,H '!tlccne 

OTBSTCTBYJOmaH , CTpOK8 MSTPHUbl ( C Lj). llepaoe 11111Cno T86nl'!U 

ll86TCH B T86AHUY lli,H B MaTpHUe npOCM8Tp!t!B86TCH CTpOKa, 

BymmaH STOMy 'lHCny. ECnH BCTpeqaeTCH 3H6M6HT STO~ CTpOH 

HHI Hynll, TO COOTB6TCTByD~~ CTOH6UOBbll !tiH~6KC Cp8BHHB8 

naMH 'f86HHUbi ill !tl B CJIY'l86 H6COBIT8~6H!tiH 38HOC~TCH B llOCJI 

nopa~Ke nocTynneHHH). rrocne npocuoTpa stoi1 cTpOK~ aHanc 

p830M npOCM8Tp!t!B86TCH CTpOKS, COOTB6TCTBYIDm8H BTOpOMY t 

Ubi ill, H T.~ •• ITpou;ecc 38K8H4~B86TCH, KOr~a B peayn:&T8Te 

oqepelHOt'l CTpOK!tl B TaClnHUY ill He npH68BnHeTCR H~ O~Horo 

'l!tlcna. ITony'lHBmaHcH rpynna q~cen Ta6n~Ubl ill cooTBeTCTBye 

H3 "octpOBOB". 38T8M 6epeTCH BTOpOe (oqepe~HOe) 'l!tiCHO ~ 

H cpaBHHaaeTcR c co~epE!t!MbiM Ta6nHUbl ill. ilp~ co~na~eH~!tl 

no HMeeTCH B Ta6nHue ill) 6epeTCH cne~yiOU(ee 'lHano Ta6n!t!Ub 

HeCOBll8l6HHH oqepe~HOe ~HCHO H3 Ta6n~Ubl il 38HOOHTCH B ~ 

~86T H8'l8HO Bblm60ll!ti08HHOMY UHKHY IIOWCK8 HOBOrO 110CTpOB~ 

'l!t!Cen no 11 0CTpOB8M 11 38il~CbiB8IDTCR B T80HHUY ill ITOlPH~. ~J 

HHR 3THX rpynn ~pyr OT ~pyra BBO~!tiTCH Ta6n~~a IY, B KO~ 

CHTCR (B KOH~e K8llt)lOrO UHKJI8) q~cno TO'l6K K8ilt~OrO 110CTJ 

Ke llO~CK8 nocne~HHX. ilOHCK 38K8H'l~B86TCH, KOr~a 6y~eT ~ 

nocne~OB8T6H:bHOCT:b 'l!t!Cen T86HHJJ;bl IT. TO~KH, KOTOp~M 0001 

nocnelHitle (no nopRlKY) ~~cna B K8llt~ol1 "ocTpoBHol1" rpynr 

6yAeM H83biB8T:b OllOpHbiU!tl TO'lKSMH. 

,llnH noHcKa "apx!tlnenaroB" ~c cne~yeTCA MaTpwua ( IC ~j 
Bee:& npe~bllYmH~ anropHTY B TO'lHOCTH noBTOpReTcR. ilpH CJ 
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HMOCTH CHSTh paOOTY CO C~eT8 (OKOH~HnOCn BpeMH 

nqaeTCR I-YD paspR~ K3YTI, xpoue net~aTH, BY~aDTCH nep. 
toe 

ai.U1e~ ht<, tK, J u.~d·b U.t. 11ocne nep\IJopai.U1H 
0 

H. 11onyqeHHh!H M8 CCliiB li!CllOnnaye.TCH ~nH npO~OJIJICeHliiH 

tl pas. :UnH 3Toro npH d t = I YKB38HHh!i1 Maccli!B ~o-· 

~li!MCH 7-Mlil tlli!CnOBh!M MaCCli!BaM lil BMeCTe C nporpaMMOH 

TCH B M8lliHHy. 

11epBh!tl 6noK. 11ocTpoeHHe MaTplilq 

nepBoro Maooli!Ba qJiloen BO BHewHeu 6HOKe nocne~oBa-

2,3,4 148CCli!Bhllil if>OpMI1PYIOTC!l M8TPliii.U>I 8MKOCTe~(CLj), 

tj)t o6paTHhiX liiH,IJ;YKTliiBHOCTetl (dij)• 3~ecnL,j =I,2, 

hi Ht~eeK M8TPliiU, COOTBeTCTBYIO~He HOMepaM TOti8K cxe­

Mlil BKniOtleH aneMeHT. Ilplil 3TOM B l -yJJ ~lil8rOH8nn­

Uhl aaHOCliiTCH aneMeHT, BKmot~eHH~ MeJB:~Y L -o~ lil 

BTopotl 6noK. AHaJiliiS 

,ll;li!TCH C UeJibiO paS6lii6HliiH ypaBHGHliiM (TOtleK CXeMH) Ha 

au" lil "apxlilneJiarau~ 131. 
11 0CTpOBOB 11 li!Ccne~yeTCH M8TPliiU8 8MKOCTetl. IlpOCM8T­

JinHh!e aqeVIIn1. 11H~8KCbl HqeeK, CO~G.(.lliC8~liiX eMKOCTD, 

UlilannHoa T8ClJlliiU8 I, T.K. COOTBGTCTBYIO~e TOqKlil 

CTn CB!l38Hh! C 0830BOH TOtiKOH. 3aTeM llOCJ18~0B8Tenn­

Ce CTpOKlil M8TPliiUhl, li!MGIOII(lil8 liiH~eKChl 38WliiKC~lpOB8H-

B CTpOKe H8HMTC!l 8MKOCT:b, liiH~eitC CTOJIC5ua KOTOpOtl 

838HHOtl T8ClJiliiU8 I, TO OH 3IHOCliiTC!l B Hee. T8Kli!M 

8 

... 

\:,;,,' 

:tl 
~~·" l '!' . . :; 
" 

:~J 

Jo 

'0Clp880M, TOqKlil C HOMepaMlil lil3 T8ClJlli!Uhl I o6paayiOT 110CTpOB 11 , BKJIJOqaiO­

JIIIr!il B oe6H 6830Byl) TOtiKY. !IOCJie 3TOrO COCT8BJIH8TC!l T86Jlli!U8 II, npe;n­

CT8BJIHJJ~8H C060A p!!~ tlli!CeJI I,2,3, ••• , n , lil3 KOTOporo liiCKJIIOtiGHhl 

tlli!CJI8 TSClJiliii.U>I 1. TOqKlil C HOMepaMlil lil3 T&6.11JinH 11 He li!Me!OT eMKOCTHOW 

CBH3lil c C5aaoBoA. EepeTC!l nepBoe tlli!CJIO Ta6Jili!Uhl II,lil liiCCJie;nyeTcH co­

otBeTCTBYJOIIlBH. cTpoKa uaTpHuhl ( c tj). IIepBoe tlli!CJio Tae5Jili!Uhl 11 aanHch!­

BaeTCH B T86HHUY ill,H B M&TpHU6 npOCM8TpliiB8eTC!l CTpOK8, COOTBeTCT­

BYJJIIl8H 3TOMY tiHCJiy. ECJIH BCTpeqaeTCH 3JieMeHT 3TOtl CTpOKlil, He paB­

Hh!tl HYJIIO, TO COOTBeTCTBYIO~tl CTOJIOUOBh!tl HH~eKC Cp8BHliiB8eTCH C tlli!C­

Jl8MH TaOJIHUI:i ill H B CJiyt~ae HeCOBll8,ll;8HH!l 38HOCliiTC!l B llOCJie;zJ;HIOIO (B 

nOp!l,IJ;Ke llOCTYllJI8HliiH). ilOCJie npOCMOTpa 3TOH CTpOKlil 8H8JIOrliltiHh!M o6-

p830M npOCM8~pliiB88TCH CTpOKa, COOTBeTCTBYIOll\8!! BTOpOMy tlliiCJiy T8ClJilii­

I.U>I ill, lil T.;n •• ilpouecc aaKaH4li!BaeToH, xor;n;a B peayJinTaTe npocMoTpa 

Ot~epe~HOtl CTpOKlil B T8ClJIHUY ill He npH68BJIHGTCH Hlil O;zJ;HOrO (HOBOro) 

tlli!CJI8. ilOJiytlliiBW8HCH rpynna tlli!CeJI T8ClJlli!Uhl ill COOTB8TCTByeT O;zJ;HOMY 

HS 110C!pOBOB 11 • 38!8M 6epeTCH BTOpOe (oqepe;n;Hoe) tiMCJIO ~3 T8ClJIMUhl IT 

H cpaBHHBaeTCH o co~eplB:li!Mh!M Ta6m!I.U>I Ill. 11p~ oo~rra;n;eH~~ (TaKoe t~~c­

no HMeeTCH B T8ClHliiU8 ill) 6epeTOH CJI8,IJ;YJOmee qHCJIO T80JlHUhl IT. 11p~ 

HeCOBll8,ll;8Hlillil Ot~epe;nHOe tiHCJIO H3 Ta6nH~ 11 38HOOHTCH B T80Jllii~Y ill ~ 

;naeT H8ti8JIO Bh!W60llHC8HHOMY I.U1KJIY ll0HCK8 HOBOrO 1100TpOB8 11 • rpynmll 

~HCeJI no 11 0CTpOB8M 11 38llli!CbiB810TCfl B T80JlliiUY Ill no;npH;n;. ,Z\JIH paa;neJie­

HHH aTlilx rpynn ~pyr ot ;npyra BBO;nli!TCH Ta6nHua IY, B xoTopyro aaHo­

OHTCH (B KOHU8 K8JB:~OrO UliiKJI8) tlli!CJIO TOtleK K8llt,IJ;Oro 110CTpOB8 11 B IIOpfl,:J.·· 

Ke ll0li!CK8 llOCJI8,ll;HHX. ilOliiCK 38K8Ht1HB8GTCH, KOr;na 6y~eT liiC~eprraHa 

llOCJie,IJ;OB8T8JlnHOCTn tiHC8Jl T8ClJIHUhl IT. TOtiKl1, KOTOpbiM COOTDGTCTBYIOT 

IIOCJI8,ll;H~e {nO nopH;nKY) ti~CJI8 B K8JIC,1\0i1 11 0CTpOBHOt1 11 rpynne T86JIHUhl ill, 

6y;neu H83biB8TD onOpHh!Mlil TOtiK8MH. 

llJIH nOli! aKa "apxlilneJiaroB" He oJie;n;yeTcH MaTp~ua ( lc i.j l + 19 i.j I ) • 
BeCD npe~~y~liltl 8JirOpHTM B TOqHOCTlil llOBTOpHerca, 11p~ CJIODeCHOM 
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..OTii1C8HMM ero H006XO;ll,MMO TOJI&KO CJIODO,"eMROCTb" SaMeHHTb Ha CJIOBO 

"3JieUeHT", 8 11 0CTpOB 11 38M8Hl1T:& "apXi1ITOJI8l'OM 11
• 38T6M 113 T86JIIilW>l Ill 

(.LIJHI 11 8pXMITOJI8l'OB 11 ) lilCKJI!OllBIOTC!I BCe TOllKiil, KpOMO OITOpHh!X, TBK liTO 

11 8pX~tiT6JI8l' 11 Terre p:& 38;ZJ,86TC!I OITOPHrlMiil TOllKBMiil 11 0CTpOBOB 11
• B OOOTBOT­

CTUiilM C lililCJIOM 11 0CTpOBOB 11 B 11 8pXIiliT6JI8l'8X 11 M6H!I8TC!I T8KJK8 T86JIIilU8 IJ'. 

ITocJie sToro T86JIMUa Ill ;ZJ.JI!I "ocTponon" :n:orroJIH!IeTC!I (rro rrop!!;l(Ky) 

8H8JIOl'lilllHO~ T86Jllill\O~ ;l(JI!l "apxlilrt6JI8l'OB 11
• T8KJKe oo:ne;n:lilH!IIOTC!I lil TB6-

JIIilUb! IY. 

B CJiy-qae, KOl';/(8 BCe TOqRI1 CX6Mbl COO;l(lilHOHbl HOITOCpO;ZJ,CTBOHHO 11JII1 

1\0CBOHHO llepe3 OMKOCT:& C 6B30BOW TOlfK0!1 ( O;ll,l1HblW 0830Bblti 11 0CT pOB 11
), 

rrporpaw8 aHaJIIil38 .Bh!:n;aeT clilrHaJI o6xo:n;8 c5JIOK8 rrpeoc5paaoBaHMfl, onH­

caRHoro Hi1JKe, 1160 M8TPiill\8 e~KOCTO~ He OC066HH8fl. 

Tpe T!.ltl, -qeTBOPTh!.iil, rr!l Thli1 6no1~11. IIoc T poeH!.le YP8BHOHi1i1 

B TpeT:&OM OJIOKB BBO;ll,lilTC!I fiflTb!W M8CCiilB (M8l'Hi1THb!O CBH31il),H 

MBTPMI.\8 o6p8THhiX lilHAYitTiilBHocTetl :n;orroJIH!IeTcfl. 

B lfBTIJepTOM OJIOKe MBTPiilW>I eMROCToi1, rrpoBOAiilMOcTeiil i1 o6p8"rHh!X 

11H;ll,yt\Ti1BHOCTOM IIplilBO;ll,!l TC!I K K8HOHl1'iOCKOW cjlo pMO, T. e. 3JIOMOHTbl KAlK­

;n:oi:i 0Tp0Kl1 BCOX M8Tplill\ CltJI8;7J,h!B8!0TCH l1 peayJI:&TBT C 06paTHh!M 3HBKOM 

<lBHOCl'!TC!I B ;l\l13l'OH8Jl:&HY!O ll tJeliKy. .<1 8Tpi11~8 OMKOCTet<i y-MHOJKBOTC!I HB 

MHHYC-e;n:!UH1L\Y. 

B IlflTOM CiJIOKe IIOCJI8 BBO;ll,8 lli8CTOI'0 M8CCi1B8 (38BiilCI1Mble reHepa­

TOphl TOK8) M8T:fHU\8 ( g tj) ypailH8Hl"ti ;ZJ,OITOJIHflOTCfl lWS(lJIJllilUH8HT8M~ 

rrporrop~~OH8JibHOCTiil TOKB 3BB~Cl1Mh!X reHepaTOpOB. 

IllecTo~ 6JIOK~~BaHMe MBTPiilY (ypaBHeH>1fll 

l1pe;n,BBpi1TOJI:&HO ci;opMnpyeTCfl ,nByXCTOJIO~OB8!1 MBTpi1IJ;8 1 (pB3Mep­

!lOCTblO I:n, 1:2) K031J!\l!~l~~!el!TOB i!pll tJ!YI-IH:U,YiflX TOKOB H038BlHJiilMh!X re­

H~paTOpOB. jJIH K8~;IJ,Oli TOQK~ CX8MH CYMUiilpyiDTCfl 8MIInn•y;n,bl.TOKOB, B 

IO 

-- ,;,fl' 

I 
' 

Hee BXO~fl~!.IX. nna CTOJIClU8 MBTp~~ COOTB6TCTBymT ~ByY l 

~YHKL\HflY TOKOB HS38BMCiilMHX reaepaTopoB. KpoMe !OrO, HJ 

nyCThl~ ·cH8llBJI8 MBTPH~ ll 11 ~ TO~ ze paauepHOC'fH (I: n 

38H6C6Hi1fl B H!.IX K03~HqH6HTOB np• nepBHX H B!OpHX npol 

TOKOB. 

3BTOM IIO;ll,BeprSIO!Cfl npeoC5p830B8HHm MSTPHIU>l (C~j) ,·(~ 
IIO cne:n;yro~euy 8Jiropi1TMy. C!pOKH Y8TPHU, COOTB6TO!Bym~ 

YepaM TOlleR "ocTpoBa",,cua,liiB&II'fc•. Peaym,:raT aaaocHtt 

C onopHbDI HOMepoM 110CTpOB8 11 H C~BHrae'fCfl BJI6BO HS O~H; 

!.ITOre Bb1IIOJIH6HI4fl 3!0~ onepau;HH HS~ BC6YH 11 00TpOB8YH 11 I 

KH 11 0CTpOBOB 11 npHYYT BH~: B M8'fPHU6 eJIKOCTeit - CyYM8 I 

BB 11 YBTPH~ npOBO;ll,HMOC'fe~; B Y8TPHU6 JipOBO;ll,IIIIOC!elt "!- 1 

~Bfl CyYYS CTPOK Y8Tpl4~ OC5paTHbiX 14H~YKTHBHOC!eR; B Y8' 

HhiX !.IH~YKTMBHoc'fe~ - cnnomHue Hyxm. IIocne aroro aaano: 

PSI.\!.111 BbiiiOJIHflmTCfl H8;ll, rpynnaYH CTpOK,. HOYepa KOTOpHX 

OIIOpH:W TOllxalf 110CTpOBOB 11 , BXO~flllU'IX B 11 8pDIIIOJI8rl4 11 
•. U 

H8J1Hl{J414 11 8PXHI16JI8rOB!1 HX onopHble CTpOKH (yp8BH6HI4fl) HI 

aue HYJIH B YaTpHu;ax npono:n;HuocTeR H oe5pa!HHX HH~YKTMB 

M~TPHIU>l I, II, ill COOTB6TCTBYmT Y8TPHU8Y (dLj)t ('J~J 
npeoe5paaymtofl no aTouy •e n~anany. 

3ayeqaHHe: peayJII>TBT CJIO.&eHHfl CTpOK 11 00TPOB8" Iii 

MBTPi1~ euKootett ncer~a ect:n ayJI:n, noatouy l& .... one 

nunoJIHHe'fcfl. OnopHHe c!pOKH,.C:n;BmraeMble B YaTpHuy eYK 

mT aaaK aa oC5paTH~. 

Cex:nuo~ e5JioK. O<SpaleHHe (c ytnaeHHe•) R'l'pHIUI, 

aa Kecte uaTpiii!II ( C-ij) nocJie npeo<SpasoBau• nocn,pel 

K&TPHU. 
Boc:nuo« 6noK. BuqHcneame aa8qeHHR npomaBOAHHX H 

Horo TOK8 B Jim6o~ 'f0llK6 HHTerpHpOBBHHfl, B TOM llHOJie B 

II 



0 Heo6xo;Z\11MO TOJI:OKO CJIODO, "eM:rtOCTF," 3aMeH:Wfl> Ha C.lfOBO 

"ocrpon" aaMeHMT:o "apnmeJiaroM". 3aTeM 1.13 Ta6m:tiJ;hi ill 

eJI8POB 11
) i'ICKJI!Ot18IOTCfl IlCS TOt!K~, KpOMe OI10PHhiX, T8K t!TO 

Tene p:o 38.ZJ,86TCfl OITOpHI:JMI!l TOtiK8MIIl 11 0CTpOBOB 11 • B OOOTBeT­

"apxr.menarax" MeHHeTCfl T8KJite Ta6nl!lu;a IY. 

ill .ZJ,Jlfl 11 00Tp0BOB 11 .ZJ,OI10JIHfi6TCfl (ITO ITOpfi.ZJ,Ky) 
11 apxMnenarOB 11

• TaKJKe oo:oe.ZJ,I!IHRIOTCfl Ill T86-

ltor;.'\8 BCtl TOt!KJ/1 CXOMhl C06.ZJ,i'IH0Hb! HOI10Cpe,n:CTB6HHO .llJIJ/1 

OMIWC Tb C 0830BOM TOt!KOVl ( 8.ZJ,l:1H~H 0830Bb!ti 11 00T pOD 11 ), 

Bbl,1\8eT Cl1rll8Jl OC5XO.ZJ,8 6JIOK8 npeo6p830B8H.Ilfl, OnJI­

M8TplllU8 BWKOCTOH He OC06eHH8fl. 

6JIOKH. llOCTpOOHI!le ypaBH8Hl!ll 

eM 6JIOKB BBO.ZJ,HTCH ITRTb!A M8CCI!IB (MarHI!ITHh!e CBHBH),H 

THUX 11H:UJI{THBHOCT8M ,I(OTIOJIHfi6TCfl. 

pToM OJIOKf'l MaTpl1J.U>! eMKOCTei1, rrpoBO,l(HMOCTei1 Ill o6paTHhiX 

eA ITplllBO.ZJ,RTCR K KBHOHMt!8CKOA ~OpMe, T.e. BJieMeHTh! KRJK­

cex MBTPWU CKJIB:z\hlBBillTCH M peayJI:OT8T C 06paTHYM 3H8KOM 

.ZJ.l10l'OHGJI:OHY!O fltieiiKy. AaTpeua eMrwcretl yMHOJKaeTCH Ha 

y. 

6JIOKe ITOC~e BB0~8 lli8CTOrO M8CCHB8 (38BHCHM~e reHepa-

8TpVil.(8 ( 9 Lj) ypa:GHeH¥111 ,ll;OTIOJIHR6TCfl IWS!PJllllrzyJ8HT8Ml1 

HOCTH TOKa 38BMCllMUX reHepaTOpOB. 

CTOtl 0Jlf?!f.~QJ/830B8HHe M8TpH!J (ypaBH6Hl1fll 

T6JI:OHO ctopMllpycTCfl ,ll;BJXCT0~6l(OB8fl M8TpH1(8 l (p83Mep­

:2) H:O.:'li~I,~Hl.\H8I!TUD llpll ~!YHI\I.l,ll[l'lX TOJWB H838Bi'IUHMb!X re­

fl lCa.;;.uo,j TO"l!f~Z CXGMhl CYMI.mp;yiOTCfl 8MITJ!H'~'Y.l\h! TOKOB, B 

lO 

~ 

.. 4. 

H66 BXO,ll;H~HX. lB8 CTOJI6U8 M8TPH1\H COOTB6TCTBYIDT ,ll;ByY BOSMO~M 

WYHKUHHM TOKOB HeaaBHCHMHX reHepaTopoB. Kpoue Toro, HuemTCR ABe 

TIYCThl~ ·cHaqaJia MSTPHl\H IT H ~ TO~ xe paauepHOCTH (I: n , 1:2) ,ll;JIR 

38H6C6HHH B HHX KOS~HUI!l8H!OB np• nepBHX H B!OpHX npOHSBO,ll;HHX S'!HX 

TOKOBo 

8aTeM TIO,ll;BeprSRlTCH npeo6paSOB8HHIO M8TP141\H (C ~j) t(9LJ), (dtj) 

!10 CJ16,1l;YJ0~6MY SJirOpHTMy. CTpOKH M8TPHU, COO!B6TO!BYID~6 B06M HO­

MepaM TOti6K 110CTpOB8 11,,cua,ntB811!C •• PeayJil>TST 38HOCHTCH B O!pOKY 

c onopHWI Houepou "ocTpoBa" H CABHraeTcH BJieBo Ha OAHY llaTPHUY· B 
HTOre B~IIOJIHOHHH STOM onepaUHH H8,1J; _BC8MH 11 0C!pOB811H 11 OilOPHhl6 C'!pO­

KH 11 00TpOBOB 11 npHMYT BH11,: B !l8'!PHU6 611KOOT6~ - CyYII8 CTPOK 110CTpO­

B811 MSTPHUhl npOBO,l(HMOCTe~; B M8TPHU6 npO:BO,ll;JilMOC!ett ~ COO!B6TC'!BYJJ­

~8H CyYM8 CTpOK M8TPI41\H o6paTHHX J4H11.YKTHBH00!6£t; B 118!pHU8 06pa'!­

Hb1X HH,ll;yKTHBHOCT6M - CIIJIOWHhl6 HyJIH. ITOCJI6 STOrO 8H8JIOrJ4qsye one­

P8UHH BhlllOJIHRRlTCR HS,ll; rpynnaiiH CTPOK, HOUepa KOTOphiX COO'!B6!0'!Bym'! 

0!10pHWI !011X8J( 1100Tp0BOB 11
, BX011,HIIU!X B 118PXHil6JI8rH 11 • !IOS!OMY npH 

H81IH'l.HI4 11 apxi!ID6JI8rOB_11 HX ODOPHhl6 C'fpOKH (YP8BH6HI4H) H116Rl'! 0!1JIOm­

Hhl6 ay.nH B ua'!pHuax npoBOAHUOCTeR H o6paTHhiX HHAYK'!HBHOCTeR. 

M~TPHIUi I, II, ill COOTB6'!CTBYRl'l 118'lP14U811 (dLj)t (9LJ), (CLJ) H 

npeo6paaym!CH IlO STOIIY ze il~SBHJiy. 

3aueqaHH6: peayJII>TST CJI0.&6HHH C'!pOK• 11 0C'!pOB8 11 Iii 11SpXHD6JISra" 

M8TPHIUi euKOC'!ett BcerAa ec'!I> HYJII>, nos'!ouy laBBa. onepauaa He 

Bhlil0JIHH6TCH. OnOpHhle CTpOKH,_C,ll;BHraeuye B IIS'!pHuy 6MKOCTeR, M6HH­

ID'! SHSK Ha 06paTHH£t. 

CeADUO~ 6noK. 06paleHxe (o J!O~HeHHeu) uarpxUH, no~y.eRBOI 

Ha Mecre uarpmqa (~q) nocJie npeo6paso•a••• noc~eXBel, • yuioze••• 
MaTpHU. 

BocJ>uoR 6JIOK. BhltiliiCJieHHe aHaqeai!IR npoHSBOAHhiX H WYHKUHR BXOA-

Horo TOKa B JIID60~ !OqKe HHTerpHpOB8HHH, B TOll t!HCJI6 BhlqJ4CJI6HJ46 

• 
II 



yano:aHX aanpazeazA z HX HHTerpanoB npz cxaqxax BXO~Horo :aoa~elcT­

BIB B nm6ol TOqKe, BKnmqag ~ = 0. ~HTerplpOBaHBe YP8BB8HHI Ue!o­

~01 Pyare-KyTTa. 

5. ITp1np aano.uoazs ucno:aoro uaTep~ana 

llpiBo~tcs up11ep aauJcl Bcel BH~opua~z o cxeue, zao6paaea­

aol aa p1c. 3, ~ns pacqeta nepexo~aoro upouecca B ael. Cxe1a lle­

eT ..C!O KJX~CtpaTIBBBI xap.step 1 He upeteH~eT aa npaKTJqecxym 

uenecoodpaaaoct•. 

nep:ad wu:a. 
IO KL 
5 KL. 

I3 t<E. 
4 K L. 
2 KL. 
2 1-< I: 
I KL 
I K L 
o K L. 
o K L. 
5 K[ 

ru: KL. 

I KL 
Btopol •aoog, 

40 2 3 0.005 2 5 40 7 8 0.005 7 7 O.I 

4 0 KI:. 
Tpetd ncc•:a 

I 0 I 0.04 IO 2 0.00005 2 3 0.005 3 

4 IOOO 2 5 0.5I 0 6 0.04 6 7 0.00005 7 

8 0.005 8 0 IOOO 7 9 2 0 9 I IO 0 

0.5! 4 0 K!: 
I2 

_. 
[' - -' 

qe!BBptBI uaooBB. 

6 0 I 2.0 0 5 IO 6 0 . 8 IO 0 K ~ 

ITKtYI I&CCD. 

0. 99 I 0 IO 0 0. 97 5 0 6 0 K L 
mectolt 1accl:a. 

!9800 5 2. 2 3 I9400 7 9 8 7 K L 
Ceu1ol uacco o 

I O.I 0 I K L. 

ITp11e1BHBe. K~oe uono uep:aoro I&CCBBa upo6Daetcs 

uep~oxapte co c:aoel KOHtpon•aol CJKIOI (~ 

K~BI CJle~l 1accB:a (co 2 no 7 :aumu 

B88!CH C BOBOI Ue~OK&p!Y I 1188! O~K,f KO 

cyuuy ( KL). 

C !8KC!OU uporpaiMY APDTI-2 Ba !!rOle IO&HO U08H8 

6XIK8UJB, ~eU~BBpOBaHBOI B aayqao-TeXBBqecKOI 6B6niO! 

(B-I-II-5!87). 

JIITIPAT1PA 

I. D.l.rpazHB, B.M.lBope~l, A.H.Po~BOHOB, o.A.TmpBB 
rrporpauua APnrr-I ~ uoaRoct•» a»toMatzqecxoro pac 
HYX upouecco:a 'B n~aeiHBX anestpoRBBX cxe1ax sa 9BU 
0181 ~ II-4588, lY~Ra,I969. 

2. B.n.ne~o:azq, H.A.YapoH, s.a.my:aano:aa. qxcneaase 
Xl88, Ha~ateLLCTBO "Hayxa", IOCKBa, I967. 

3. D.l.rpamJs, B.H.n:aopeuKBI, A.H.Po~•oao:a, o.A.TmpzB 
aHanBaa CTPJK!yps sneKTPOHBYX cxeu ~nK pacqeta ue~ 
upouecco:a Ha 9UBM, ITpeupBB! OHSH, PII-5!85, Hy6Ha, 

PyxonMcb nocTynMna B R3~aTeHl 
I5 MDHR !970 ro~a. 
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anpRS6HH~ H HX HHTerpanOB UpH CKaqxax BXO~HOrO B08~6ICT­
O~ Toqxe, BKxmqaH ~ = 0. ~HTerpHpoBaHBe ypaBHeHHI ue!o-

·~nell npuep aaiUICB :a eel BH!bop»a!lU o cxeue, no6pazea­

• 3, ~nll pacqe!a nepexo~aoro npo!lecca B ael. Cxeua ••e­

. u.c'l'pauud xaps'l'ep • se npe'l'eQ;yeT sa npax'l'B'leCKYJ) 

5 40 7 8 0.005 7 7 O.I 

• 04 IO 2 0.00005 2 3 0.005 3 

5 0.5I 0 6 0.04 6 7 0.00005 7 

8 0 IOOO 7 9 2 0 9 I IO 0 
K~ 

I2 

_.;:. 

qe'l'B6p!BI uaccKB. 

6 0 I 20 0 5 IO 6 0 . 8 IO 0 K L 
DB'l'YI uacco. 

0. 99 I 0 IO 0 0. 97 5 0 6 0 K L 
mec!OI MBCCI:B, 

I9800 5 2 2 3 I9400 7 9 8 7 K L 
Cea:Duoit uaccu • 

I O.I 0 I K L. 

DpBue18HKe. K~oe ucno nep:aoro uaccx:aa npo6a:aae'l'CJI sa O'l'~en:Daol 

nepwoxap!e CO OB081 KOII'l'PO.UHOI CJIOIOI ( KI). 

K~ CJ1e,Q"Qd uaccBB (co 2 no 7 BUII'IB!en:DBO) aau­

aae!cs C BOBOI Dep~OK&p!H B IU88! O~H;y KOH!pOX:DH;yll 
cyuu;y ( Kr). 

C !6KC!OM nporpa»MH !PfiD-2 Ba A!rOJe MO&HO II03H8KOMB!:DCa B n;y-

6XBK&IlJB, ~en~aupoBaHBol B aayqao-!ex&Jqecxol 616nHo!eKe OHHB 
(E-I-II-5187). 

JIITEPAT1PA 

I. D.l.rpamua, B.M.!BopeqE~I, A.H.Po~BOHOB, O.A.TDpHKOB~ 
llporpauua APDD-I ~ nosHOC'l':D» SB!OV&!Hqecxoro pacqe!a nepexo~­
HHX IIPOJ:l6CCOB B lUIHeiBHX 8JI8K!pOHBHX CX8M8X Ha 9BII, fipenpBB! 
OIHI ~ II-4588, !y6Ra,I969. 

2. B.n.ne~o:aBq, H.A.YapoH, 9.3.my:aano:aa. qucneHHwe ueTo~w aaa­
nHaa, Ha~a'l'er.:DC'l'BO "Ha;yxa", UocK:aa, I967. 

3. D.ll.rpun, B.H.n:aope!lKBI, A.H.Po){Boao:a, o.A.TilpBKo:s, Ue!o~ 
aaanuaa C!P;J'K!ypw aneK!POHBHX cxeu AXll pacqe!a nepexo){HWX 
npOJ:l60COB aa 9UBU, fipenpBH! OHflH, PII-5185, .llyCSHa, 1970 • 

~ 

• 

PyxonHCD nocrynHna B H3,2tarenDcKHR OT){en 
15 HDHH 1970 rO){a. 
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I= Soe · (Ua- Ua) 
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01 =-r=const 

Puc. 1 

ra = 8.7 ·10-z r: 
r ~ 0101· r; 
e = 1 

9PIB8.ll6HTHafi CX9Ya 'l'paHBHC'l'Opa, ItapalleTpH KO'l'OpOl He 3aBHCHT 
0'1' llaC'l'O'l'H. 
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TOK H63aBHCHYOrO reHepa'l'Opa KaK ~YHKUHH BpeueHH (BTO] 
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J I st K 

I = S« · ( Ua -Ua) 

SO(= ~ ~ const 
-1 r 

r; = 8,7 ·1 0 I, 
r ~ 0,01· r; 
e- 1 

- 2~fo~· r 

i(t)=1-(1 +3,36· t)·e-3
•
3'·t 

1,0,-------:::::::::;;----
0,9 

~-----tH t 

Puc. 1 I Puc. 2 
THaH cxeua TpaHSHCTOpa, napaKeTpH KOTOpOA He 3aBHCHT 

OT 'llaCTOTH. 
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TOK H93aBHCHYOrO resepaTopa KaK ~YHKUHH BpeueHH (BToporo THna). 
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