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UHClllUlllYlll .ROepHblX ucc11eooaaHUU ,4y6Ha 

.. 

1. Bae~eHue 

,nm1 BWBO,D.a HaKonneHHOii .UH«iiposoii BH«iiopMa.UBB Ha 
BHemHee ycTpo:RcTBa /HanpHMep, Ha .ueclipone'l:aTL/ qacTo 
Tpe6yeTC.ll npeo6pa30BaTenL KO,D.OB 83 ,D.BOB'l:HOB CBCTeMW 
B ,D.BOB'l:Ho- ,D.eC.llTH'IH}'IO. 

HcnonL3yeMwii B ,D.aHHoii pa6oTe anrOPJITM npeo6pa30-
BaHe.11 snepswe 6wn npe,D.no>KeH PaiiHOM/f/. OT BJBeCTHwx 
paHee anropBTMOB OH OTilH'l:aeTC.11 TeM, 'l:TO onepa.uee C,D.BBra 
B KOppeK.UBB 'l:BCna ocymeCTBil.lllOTC.11 Ha Ka>K,D.OM mare 
O,D.HOBpeMeHHO, 'l:TO npHBO,D.HT K 6onee 3KOHOMHOMY cxeMHOMY 
peweHBIO B 6onee BWCOKOMY 6wcTpO,D.eiicTBBIO. 

Ilpeo6pa3osaTe
1

nL swnonHeH B cTaH,D.apTe KAMAK 121 e 
COCTOBT H3 .D.BYX MO,D.yneii e,D.aHH'l:HOB WHPBHW: 

- ocHOBHoro MO,D.yn.11 /a/, co,D.ep>Kamero 6noK ynpasne
He.11 B 6noK npeo6pa30BaHH.ll 12-palp.11,D.Horo ,D.BOB'l:HOro KO,D.a 
B 16-pa3 p.11,D.HWB ,D.BOB'l:HO- ,D.eC.llTB'l:HWii; 

- MO,D.yn.11- pacwepHTen.11 /6/, no3son.1110mero ysenB'l:HTL 
.D.IlBHY npeo6pa3yeMoro. ,D.BOB'l:HOro KO,D.a ,D.O 24 pa3p.11,D.OB, 
'l:TO COOTBeTCTByeT 29 ,D.BOB'l:HO-,D.eC.11TB'l:HWM pa3p.11,D.aM. 

Mo.D.ynH coe,D.BH.1110Tc.11 Me>K.D.Y co6oii nocpe,D.cTBOM paJ'Le
MOB Ha 3a,D.HBX naHen.11x. 

BpeM.11 npeo6pa3oBaHB.ll .D.n.11 12 pa3p.11,D.0B - 2,4 M1<ce1<, 
.D.Il.11 24 pa3p.11,D.OB - 4,8 MKCeK. 

OT B3BeCTHoro npeo6pa30BaTen.11/3/ ,D.aHHwii npeo6pa-
30BaTenL OTilH'l:aeTC.11 6onee BWCOKBM 6wcTpo,D.eiicTBBeM 
/6onee 'l:eM B 2 pala/, 6onee pa.ueoHanLHWM nocTpoeHeeM 
TeTpa,D.W /'l:TO npHBeno K 3KOHOMBB cxeM B 1,5 pa3a B pac
'l:eTe Ha TeTpa.D.y / e 6onee ra6Koii CTPYKTypoii ycTpoiicTBa, 
COCTO.llI-Uero Bl .D.BYX OT,D.enLHWX 6nOKOB, 'l:TO Il03BOn.lleT 
nonLJOBaTenIO B cnyqae npeo6pa3osaHH.11 12-pa3p.11.IJ.HWX 

f- KO.D.OB HcnonL30BaTL TOnLKO O.D.HH MO,D.ynL KAMAK e,D.HHB'IHoii 
WHPHHW. 
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2. lipUHflUn pa6o•b• npeo6pa3oea•e.1111 

Ilpeo6pa30B&HHe ,llBOB'lHOro KO,lla B .QBOH'lHO- .x.ec.aTH'lHWI 
np08CXO,ll8T B TeTpa.x.ax, KOJIB'leCT~O KOTOPWX 3&B8C8T OT 
'18cna .llBOH'IHWX pa3p.K.QOB npeo6pa3yeMoro xo.x.a. 

Ka>K.Qa.K ,llB08'1HO-,lleC.KT8'1H&.K TeTpa.x.a COCTOBT B3 4-
pa3 p.K,llHOrO caHxpouuoro c11eT11axa ua D ·Tparrepax B cxeM 
KOM6BH&UBOHHOI norBKB /puc. 1/. CxeMW KOM6BH&:UBOHHOI 
norBKB 83 TeKYIUBX COCTO.KHBI TpBrrepOB· Q 1' Q 2 ' Q 4•· 
Q 8 TeTpa,lllal 8 C8rHana nepeHoca •Ci, nocTynaio~ero 83 
npe,lllalJlYIQei TeTpa.x.~. cl>opM8PYJOT COOTBeTCTBYJO~e 3Ha11e
H8.K nor8qecK8X yposuel "1" BJIB "0" .x.n.a BXO.llOB D 1 , D 2 , 

D 4, D 8 Tp8rrepoB TeTpa.x.w 8 C8rHan nepeHoca Ci+ 1 B 
cne.QYIOIQYIO TeTpa,lly. 

.... 

Qz 

KoM8uMG~uOMwo.A Ao1.u1<a. 

l-.--·--- -----

'ftr.·o· 

----, 
I 
I 
I 

~· . 
-- ------~..J 

Puc. 1. 4>yHKt1UOHaAbHa.11 cxeMa 111empaOb1. 

c npBXO,llOM CBHXPOHMilYHbCa /CH/ ocy1QeCTBHJllOTCJI 
Y.D.BOeHBe CO,llep>KHMOro TeTpa,llbl, npuqeM: 

a/ ecne npe,llblJlYUlaJI TeTpa,lla co,llep>KHT qecno K .2: 5 , 
a Ci= ~To K peJynLTaTy Y.llBOeHBJI npu6asnJ1eTCJ1 1, npB 
JTOM AHJI caMOH Mila,llwei TeTpa)J.bl BMeCTO CBrHana nepeuo
ca C 1 nocTynaeT l BJ BblXO,llHoro perecTpa; 
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6/ ecnB B pe3yni.TaTe YABOeHBJI B npeJlhlAYIQeii TeTpaJJ.e 
06pa3yeTCJ1 qucno K > 9, TO B cne.D.YIOIQYIO TeTp&AY nocTy
naeT C8rHan nepeuoca C i+l = 1, a 3HaqeH8e coJJ.ep)ICBMoro 
npe.D.lalAYIQeii TeTp&JJ.lal yMeHbmaeTCJI Ha 10 I 0 • 

B •a611. l npBBe)J.eBW COCTOJIHBJI BlalXO)J.OB Q TeTpa)J.lal 
a Heo6xo,naM1a1e 3HaqeHBJI cBrHanoB D, ocy1QeCTBnJIIOIQBX 
3TOT npBHQBil npeo6pa30B&HBJI. 0603H&qeHBJI n B n + 1 co
OTBeTCTBYIOT cocTOJIHBJIM TeTpa.n1a1 .no B nocne npaxo.na CH. 

H3 •a611. l cne.x.yeT, qTo D 2 , D 4 , D 8 B C i+l He Ja
BRCJIT OT Ci. 3aMeTBM, qyo, cornacHo puc. 1, D 1 =Ci • 

3. CxeMHaA pea.11uaa11u11 •e•pac}ba 

C8HTe3 cxeM KOM6BHaQBOHHOii norBKB CBOABTCJI K onpe
~eneH8IO cl>opMyn .x.n.a sxo,noB D Tp8rrepos TeTpa.nw I puc. 1/. 

IlpaBe,neM .QB& sapBaHTa peanaJaQBB TeTpa,nw. 

3.1. BapuaH• 1 
H3 Ta6n. l sxo.x.w D Mo)l(Ho onpe.nenBTb xax: 

D 1 =Ci 

D2 =Ci+l 01+Ci+lQ1 

D4=Ci+1 0102 + 0102+Ci+102 

Ds =Ci+104+010s 

Ci+ I= QI Q 4 + Q 2Q 4 + Q 8 

/1/ 

Ilp8HUBilRanbHaJI cxeMa TeTpa.x.w, ocy1QeCTBneHHaJ1 Ha 
ocHoBe cl>opMyn /1/, npe.ncTasneHa Ha puc. 2. KonaqecTBO 
8HTerpanbHWX cxeM COCT&BnJieT 5 3/ 4 Kopnyca Ha TeTpa,ny. 

3.2. BapuaH• 2 
Ilp8 BWBo.ne cl>opMyn npe.nnonaranocL, qTo CH ycTaHas

nesaeT COOTBeTCTBYIOIQBii TpBrrep B e,nBHBqHoe COCTOJIHHJI 
np8 D = 1 a B Hynesoe cocTOJIHBe - npe D = 0. C6poc co
.Qep>KBMoro TeTpa.nw npoRCXOABT np8 3TOM no BXO,llaM "yc
TaHOBa B Hyni." TpBrrepoB. 
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Puc. 2. llpuH14unuaA11Ha.11 cxeMa nepeozo eapuaH111a 111e111pao111. 

EcnB OTBJie'ILC.11 OT Toro, 'ITO BWXO,ll Q TpBrrepa npBH.11-

TO C'IBTaTL np.llMWM, a Q -BHBepCHWM, B npBHJITL npoTBBo

ROJIO>ICHYIO I<OHUenI{HIO, T .e. C'IBTaTL np.llMWM BWXO,llOM Q • 
a BHBepCHWM - Q, TO ycTaHOB TpBrrepa B e,llBHB'IHOe COCT0.11-

HBe AOmtceH npoHCXOABTL npB D=O, a e Hyneeoe - npB D= 1 • 
EcTecTeeHuo, c6poc co,Aep>KBMoro TeTpa.Aw npB 3TOM npo

BCXOJlBT no BXO,llaM ycTaHoea B e,ABHBUY. 

Otcalanoci., 'ITO TaKa.11 I<ouuenuB.11 no3eon.11eT 6onee 

3KOHOMHO ocytQeCTBHTL CBHTe3 cxeM KOM6BHaUBOHHOH no
rBKB TeTpa,Aw. 

B •a6A. 2 DpBBe,AeHW COCTOJIHB.11 BWXOAOB TeTpa,llW 

B COOTBeTCTBYIOIQBe BM 3Ha'leHBJI CHrHaJIOB D' I<OTOpwe 

AOJI>KHW 6wTL cdiopMBpoeauw I< npHXOAY o'lepe,llHoro CH. 
IlpBHUBDHani.Ha.11 cxeMa 3Toro eapBaHTa npe,AcTaeneHa 

Ha puc. 3 Bxo.Aw D B nepeHoc C i+ 1 onpe,Aen.1110Tc.11 no 

diopMynaM: 
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D 1 =Ci Ci+l = 01020s +Q4 Os 

D 2 = 'Ci + 1 Q 1 + C i + 1 Q 1 

D4 =Q1Q2 +Ci+l Q2+Ci+1 01Q2 

Ds =Ci+l Q4 +01Qs 

/2/ 

KoJIB'leCTBO BHTerpaJil>HWX cxeM COCTaBJIJleT 5 KOpnycos 

Ha TeTpa.a.y. 

Taoruu~a 2 

K ~8 ~4 li2 ~1 DB D4 D2 c. 1 l.+ 

0 0 0 0 0 1 1 1 1 
1 0 0 0 1 . 1 1 0 1 
2 0 0 1 0 1 0 1 1 
3 0 0 1 1 1 0 0 1 
4 0 1 0 0 0 1 1 1 
5 0 1 0 1 1 1 1 0 
6 0 1 1 0 1 1 0 0 
7 0 1 1 1 1 0 1 0 
8 1 0 0 0 1 0 0 0 
q 1 0 0 1 0 1 1 0 

4. OnucaHue 6AoK- cxeMa npeo6paaoaa11eA.11 

JinoK- cxeMa npeo6pa3osaTeJIJ1 npeACTaBJieHa Ha puc.4. 
B 3aBBCBMOCTB OT BCIIOJll>3YeMOB KOMIIJieKTHOCTB npeo6-

pa3osaTeJIJ1 ABOB'IHWB KO.I\, 3aHeceHHWB BO BXOAHOB CABBro

swii perBCTp, IIOAJie>KBT, COOTBeTCTBeHHO, 12-TB BJIB 24-M 

CASBraM B KOppeICnBJIM. 
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Nll(O)F(l6)St -

CAUl'O ... PH'IOIP 
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NAl~[i'u»-FUJ) 

Rt+Rt6 

Rt7+RZ4 

----- llo,va a ---- - -- -·- - ------1~----- lo.vu O __ _j 

Puc. 4. 1'Ao1<· cxeMa npeo6pa3oea•eAJ1. 

Ilpeo6pa3oea Tem. co,llep)l(JIT cne.1u·101.Q11e ocuoeuwe 6no
KH: 

1. CABHroewe ABOH'IHhle perHcTpw /ABa no 12 pa3-
PJ1AOB/, e KOTopwe 3anHcweaeTc.11 no NA( O) F ( I6) SI 
npeo6pa3yeMwl KOA. C6poc npoH3BO.llBTCJI no ZS2 HnH 

NA(O) F(2) s2. Ilocne npeo6pa30BaHHJI KOAa CO,llep)l(JIMOe 
pei"BcTpoe paeuo uymo. 

2. reuepaTop 5 MI'11, 3anycxaeMwii no NA(O) F( I6) S2. 
3. 5·pa3p.llAHWii c11eT'IHK CH, il>opMHPYIOUUlii na11KH no 

12 HnH 24 CH. CocTOJIHHe c11eT11Hxa, cooTBeTCTBYIOutee 
12 HnH 24 OTC'IHTaHHhlM CH, .11en.11eTc.11 cHruanoM ,lln.11 reue -
paQHH LAM H ocTauoea reuepaTopa, T.e. KOHUOM npe-
06pa3oeaHH.11. C6poc C'leT'IHKa npOH3BO,llHTCJI no zs2 • 
NA(O) F(2) s2 BnH NA(O) F( 10) s2. 

4. BwxoAHWe perHcTpw /ABOH'IHO·,llec.11TH'IHL1e TeTpa· 
.llbl/. 4 TeTpa,llW pa3MeuteHbl B MO,llyne /a/ H 3 1/4 - B MO· 
Ayne /6/. 'lTeHHe 24 MnaAWHX pa3p.llAOB npeo6pa3oeauuoro 
KOAa npoH3BOAHTCJI no WHHaM RI- R24 . Do KOMaH,llaM 

10 

NA(O)F(O) HnH NA(O) F(2). a 25-29 pa3p.llAOB - no 
WHHaM RI-R5 no NA(l) F(O )HnB NA(l) F( 2). 

Ilpeo6pa30BaHHblii KOA MO>KllO uenocpe,llCTBeHHO C'IHTaTb 
11epe3 pa3'1teM Ha Depe,llHei DaHenB MO,llyn.11 /a/ /ua puc. 4 
ue noxa3auo/. 

5. ,lJ;ewHil>paTop, DpeAHa3Ha11euHwii AnJI AewHil>poeKH ecex 
KOMaHA H CHrHanoe, HCDOnb3yeMWX npeo6pa30BaTeJieM . 
C6poc co,llep)l(JIMOro ecex TeTpa,ll npoHcxo,n;HT no ZS 2 

1l 5 ' 
TeTpaAw 10 • _10 c6pacwea10Tc.11 no NA(O) F(2) S2 , a 
TeTpa,llbl 10 6- 107 

- no NA( 1) F( 2) s2 • 
CHruan 3anpoca L ua o6cny)l(JleauHe MO,llyn.11 06pa3yeT· 

c.11 cHruanoM LAM B ynpaen.11eTc.11 TpHrrepoM pa3peweuH.11/ 
3aDpeTa. Pa3peweHBe DpOHCXOAHT DO NA( 0 ) F( 26) s2 ' a 
3anpeT - DO ZS2 HnH NA(O) F(24) s2. 

CHruan OTBeTa Q cny)ICHT An.II DpoeepKH no KOMau,n;e 
NA( 0) F( 8) COCTOJIHRJI CHruana L. KpoMe Toro. Q = 1 B 

cny11ae npHeMa MO,llyneM KOMaH,ll 3anHCH H 'ITeHHJI. 
CHruan X = 1 ewpa6aT1a1eaeTCJ1 e cny11ae npaeHJibHoi 

,n;ewBil>POBKB n106oi H3 BblWenepe11BcneHHblX KOMaH,D;. 

5. Hpoeep1<a pa60111b1 

IlpaBHnbHOCTb il>YHKUHOHHPOBaHHJI npeo6pa3oBaTenJI 6w
na Dpoeepeua c noMOutbIO Manoi 3BM TPA 1001-i. JiJIOK· 
cxeMa nporpaMMbl npoeepKH Dpe,llCTaeneua Ha puc. 5. 
l(HKn MaWHHW TPA 1001-i cocTaen.11eT 1,5 M1<ce1<. TaKHM 
o6pa30M, .epeM.11 3aDHCH B Dpeo6pa3oeaTen& Dony11aeTcJ1 
paBHblM 19,9 MKCeK, a epeMJI 'ITeHHJI - 14,2 MKCeK. 0TCIOAa 
BR.llHO, 11To ,llnHTenbHOCTb URKna npeo6pa3oeaHHJ1 B 6noxe 
3aMeTHO MeH&ule epeMeHH, 3aTpa11HeaeMoro Ha o6cny)ICH· 
eaHHe 6noxa. BpeMJI Dpeo6pa3oeaHHJI .D;BOH'IHoro KO.Ila B 
,llBOH'IHO - A.e CJITH'IHblB nporpaMMHblM nyTeM COCTaBJIJleT ue -
CKOJibKO MHJIJIHCeKyH,ll. 

6. KoHc111pyKflUJ1 

Ilpeo6pa30BaTeJib BblDOJIHeH B BR.Ile ABYX cTaH,n;apTHWX 
MO,llyneii KAMAK e,n;HHH'IHOi WHPHHLI, eHeWHHi BBA KOTopwx 
noKa3aH Ha puc. 6. Ha nepe,n;ueii DaHeJIB OCHOBHOro MOAY· 
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JI.II /a/ pa3Me~eHbl pa3'LeM ,IJ;JIJI Henocpe,D;CTBeHHOro C'IBTbl
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Puc. 5. liA01<- cxeMa npozpaMMW npoeep1<u. 

Ha 3a.u;Hei naHenB Mo.u;ynJI pa3Me~eH pa3'LeM .u;nJI 
CBJl3B c MO,D;yneM-pacwBpBTeneM /6/. 

Cpe.u;Hee noTpe6neHBe TOICa OT BCTO'IHBICa 6B Mo.u;y
neM /a/ - 0,6 A, a Mo.u;yneM /6/ - 0,4 A. 

Bee 1<a)l(Jloro Mo.u;ynJI - 0,6 KZ. 

Pa6o'IBi ,D;Bana3oH TeMnepaTypbl - + 1oc -;-45°c. 
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Puc. 6. BHelUHUil euo MooyAeil. 
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B 3aKruo'leHHe aBTOPW C'IHTalOT CBOHM npH.llTHWM ,u;on
roM no6naro,n.apHTh E .XMeneecKoro 3a none 3Hwe o6cy:>K;ne -
HH.11, B.B.CapaTOBCKor.o 3a H3rOTOBneHHe MOHTa:>KHWX CU~M, 
B.r .Kynnoea H JI.,D.. lien.llKOBY 3a MOHTa:>K MO,D;ynei. 
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Py1<onucb noc11ynUAa e u3<)a111e11bc1<uu 011<)e.11 
27 MaA 1974 zo<)a. 
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