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B HaCTOfUJteH pa6oTe ny6IH1KYIOTC.R KpaTKHe onHCaHH.R HOBbiX fino.:. 
KOB CHCTeMbl Kn30Q, paapa6oTaHHbiX B na6opaTOPI111 .RAePHbiX npo6-
neM OmH1.' npeACTaen.ReMbiH Ha6op MOAY.neH nonHoCTbiO COBMeCTI1M 
C CHCTeMOH 6nOKOB, onHCaHHbiX e/l, 2t, $YHK~HOHanbHO AOnOnH.ReT 
HX 11 .RBfl.ReTCR AanbHeHWHM HX pa3BHTHeM. 

B pa6oTe ny6nHKYIOTC.R KpaTKHe ceeAeHH.R o cneAY~I1x 6noKax: 
Kn331 - 6noK ''BopoTa"; 
Kn332 - 6noK "MaTp114a 15*1"; 
Kn334 - 6noK "MaTPH4a (4*6)*1"; 
Kn363 - cMecHTenb; 
Kn379 - 32-exoAOBbiH perHcTp; 
KA333 - MHorocTonoBbiH reHepaTop HMnynbcoe "CTapT-CTon"; 
Kn349 - cornacoeaTenb nHHHH 3Cn; 
Kn350 - TPaHcn.RTop ypoeHeH TTn - 3Cn. 

Bee 6noKH BblnonHeHbl e cTaHAapTe KAMAK. 11x 3neMeHTHOH 6aaoH 
cnY>KaT HHTerpanbHbre cxeMbl cepi1H K1500, K500 11 K155. nepeAa4a 
cHrHanoe no nePeAHHM naHen.RM ocy~ecTen.ReTc.R e napa$a3HOM BHAe 
no CKpy4eHHbiM napaM nPciBOAOB B YPOBH.RX 3Cn, ,a TaKlKe no KOaK
CHanbAbiM Ka6en.RM e ypoeH.RX cTaHAapTa NIM. 

6nOK "BOPOTA" Kn331 

· 6noK /pHc. 1 , 2/ nPeAHa3Ha4eH Afl.R noArOTOBKH eblpa6oTKH 6biCT
poro TpHrrepa nepeoro ypoeH.R e 3KcnepHMeHTa~ c nonolKHTenbHbiMH 
H OTPH~aTeflbHbiMH MIOOHaMH Ha nY4KaX nOflOlKHTenbHbiX H OTPH~aTenb
HbiX · MIOOHOB. 

CHrHaflOM TPHi-repa .RBfl.ReTC.R BbiXOAHOH HMnYflbC 11 BopoTa 11
, KOTO

pbiH BbiAaeTc.R Ha nepeAHIOIO naHenb 6noKa Afl.R aaAaHH.R HHTepeana 
aHanHaa paccMaTpHeaeMoro e 3KcnepHMeHTe npo4ecca, a TaKlKe oT
CYTCTBHe HMnYflbCa "C6poc 11 no OKOH4aHHH CHrHana 11BopoTa11

• 

no nPHXOAY BXOAHOro HMnYnbca "1" /paa"beM XS2/ aanYCKaeTC.R 
"CxeMa 6iloKHPOBKH AO", KoTopa.R npeAcTaen.ReT co6oH ynpaen.ReMbiH 
4H$POBOH OAHOBH6paTop C nPOAfleHHeM H aanpe~aeT Bblpa60TKY eo-, 
POT npH epeMeHHOM paCCTORHHH MelKAY COCeAHHMH CHrHanaMH 11111 

MeHbwe 3aAaHHoro. !1HTepean 6nOKHPOBKH ".flO" 3aAaeTC.R nepeMbi4-
KaMH no aaAHei:i naHenH /paa"beM XS4,."T,n;o"l e cooTeeTcTBHH c co-

. ~;.~~.,., ;· "£ . .,._ - o:&u.,. ... OTHQWeHHeM 

T,n;o = K·To· (N .+ 1 )_, \ OnbE.,'-1i~EHH .. b:Gl .. \irl~-rt1;Hr_ ·1 111 
... \ ~DEr' 'bl\ !'_ccm::;::tr.BAtt .. 1~ 
1 : . bt'ibiiY~UTEi<A . _l 
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Puc. I •. <I>yHK~HoHanbHa.H cxeMa onoKa KJ1331 • J1Y - npeoo
pa3oBaTeJ1b ypoBH.H. 

rAe T ~0 - 1<1HTepea11 6110KI-1POBKI-1 11t:\0 11
, K - K03¢xlJI-11..ll-1eHT ~ 3aAaeae

Mbl~ nepeMbi4KaMI-1 Ha n11aTe 611oKa: K = 4*M, M = 1 ••• 8; T 0 - ne
PI-10A TaKToeoro reHepaTopa IPa3beM XS 1, 11 r 111 f. N - 41-1c11o, ,_Ha-
6paHHoe nepeMbi4KaMI-1. Ha 3aAHe~ naHe111-1 IABOI-14Hbl~ KOA, 9 pa3pR-· 
AOB/, 

npeAYCMOTpeH 3anpeT pa60Tbl 6110Ka IPci3beM XS2' 11AC 111. 
8 Te4el:i.l-1e. BXOAHOrO CTpo6a, C!jJOPMI-1poeaHHoro Ha Ka6eflbHO~ 111-1-

HI-11-1 3aAeP>KKI-1 no Cl-1rHa11y 11 111 e 11CxeMe BXOAHoro cTpo6a 11
, 

BO 11 BXOAHOM perl-1cTpe 11 peri-1CTPI-1PYIOTCR BXOAHble. Cl-1rHa11bl 112 11 
••• 

11911 

. lpa3beM XS2/. npH 3TOM no BXOAaM 112 11 
••• 

11711 !jJI-1KCal..li-1R nPOI-1CXOAI-1T 
no !jlpoHTaM, a no BXOAaM 118 11

, 
11911 7 no noTeHI..ll-1a11Y I$HKCI-1pyeTCR 

t 

l 

l 

: 
I 
I 

Ha111-141-1e noTeHI..ll-1a11a Ha BXOAe BO epeMR 3aAHero !jlpoHTa BXOAHOrO 
CTpo6al. All1-1Te11bHOCTb BXOAHOrO CTpo6a 3aAaeTCR nepeMhi4KaMI-1 i' 

,Ha 3aAHe~ naHe111-1 IPa3beM XS2, "T Bx , 111 e cooTeei'cTBI-11-1 c Ta6111-11..le~. I 
2 

Ta6.rzu1.1a npeAYCMOTpeHa'B03-

N 0 2 3 4 5 6 
.MO>KHOCTb OTK11104eHI-1R OT 

7 MarHCTpanl-1 KAMAK 111060~ 
_________ __;. ___________ I ro 1-13 BXOAOB· 112 11 ••• 11

9
11 

TBX,/Hc/ ~5 30 35 40 45 50 60 70 C B~CTaB11eHJ.1eM Ha OT~~ 

llpHMeqaHue: N- qucno, HaopaHHoe 
nepeMbiqKaMH Ha 3~HeH naHeJ1H /gBOHqHhlft 

Kog, 3 pa3p.Hga/, TBx.- gJJHTenbHOCTb 
BXogHoro cTpooa. 

K 1\331 • 
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. K11104eHHOM BXOAe 111-160 
110rH4eCKOH 11111

, 111-160 
110rH4eCKOrO 110 11 I eM, 
11Peri-1CTp OTK11104eHH~ 
BXOAOB111. Ha nepeAHIOIO ' 
naHe11b·611oKa B~BeAeH 
BXOAHO~·cTpo6 1-1 Cl-1rHan, 
npeAcTaB11RIOllii-1H co6o~ 

!jlyHKI..ll-110 1111Jll1 11 OT. BXOA
HbiX I-1MnY11bCOB. 3a$1-1.K
CI-1POBaHHble BXOAHble CHr
Ha11bl no saAHeMy !jlpoH
TY BXOAHOrO CTpo6a Bbi
CTaB11RIOTCR Ha aApecH~X 
BXOAaX nn3Y l lAse MI-1K-

. pocxeMbl Tl-1na K500PE 1491, 
B KOTOPOM no 11 SaWHT0~ 11 

Ta6111-11..le I-1CTI-1HHOCTH 
npoHCXOAHT aHa111-13 BXOA
H~X KoM61-1Hal..li-1H cHrHa
noe. noc11e 3aAeP>KKH; 
c!jlopMHpOBaHHO~ Ha OT-
pe3Ke Ka6enR, paBHOH 
epeMeHH e~6opKH, cTpo-
6HPYIOTCR B~XOA~· nn3Y ·1 
I CM. "CxeMa BbiXOAHoro 
CTpo6a 11

/. npH 3TOMHa 
BbiXOAaX 11111

., , 11611 

/pa3beM XS31 noRB11RIOT
CR HMnynbc~ 11C4eT 11

, 

npeAcTaB11RIOlliHe co6o.::i 
!jlyHKI..ll111 oT coeoKynHo-

Puc.2. a - nepegH.H.H na
Henb 6noKa KJI331_,. 6 
3~H.H.H naHenb 6noKa .... 
KJI331. 



cnt BXOI::jHbiX eJ:1rHanoe 
11

2 11 
•• ~'.'9 11 • MJ.1KpoexeMbl nnsy 1 yeTaHOBileHbl 

8 naHenbKax Ha nnaTe 6noKa J.1 npJ.1 J.13MeHeHI1.J.1 KPJ.1T·ep1-1e'e aHanJ.13a 
M~rYT 3aMeHRTbeR. nporpaMMJ.1POBaHJ.1e MJ.1KpoexeM nn3Y AIIH KOHKpeT
Horo K.PJ.1TepJ.1H OT6opa oey~qeeTBIIHeTeH npe/::jeapl1TeilbHO e J.1enoilb-
30BaHHeM nporpaMMaTopa Kn318/2/. · · 

. ··npH eOBOKYnHOeTH BXO/::jHbiX eHrHaiiOB, YAOBile"TBOPHIOiqJ.1X · 113aWJ.1TO
MY11 B. nn3Y 1 KPHTepJ.1JO, H OTeyTeTBJ.1H 6IIOKJ.1POBKH 11J:l0 11 3anyeKaeT-. 
eH "CxeMa eopoT

11
, npeAeTaBIIHJOJqaH eo6ol1 ynpaenHeMbJH 1..1H<I>poeol1 

OAHOBH6paTop. AnJ.1TeilbHOeTb eopoT 3aAaeTeH nepeMb14KaMJ.1 no 3aA
Hel1 nal-ienH /pa3beM XS4, 11TBopoT 11

/ e eooTBeTeTBJ.1J.1 e eooTHowe-
HJ.1eM ...# 

T~op. K·T •2N 
0 ' /2/ 

rAe TBop. - AIIJ.1TeilbHoeTb J.1HTepeana 11BopoTa 11 , K - Ko3<I><I>J.1l.IJ.1eHT, 
3at:~aeaeMbiH nep·eMb14KaMJ.1 Ha nnaTe 6noKa: K = 4*M, M = 1 ••• 16, 
T 0 - nepHoA TaKToeo ro reHepaTopa, N - 4J.1eno, Ha6paHHoe nepeMb14-
KaMJ.1 Ha 3aAHel1 naHenJ.1 IABOJ.14HbJI1 KOA, 3 pa3PHAa/. 

Ha nepeAHJOJO naHen·b HaPHAY e noiiHbJM J.1ATepeanoM eopoT /pa3beM 
XS3, 

11
8opoTa 1

11
/ BbiAaJOTeH <!>parMeHTbJ eopoT / 11 8opoTa 2"/, 3aAa

eaeMble Ta6IIJ.1l.leH HeTJ.1HHoeTJ.1, npel::jeapJ.1TeilbHO 3aHeeeHHOH B nn3Y 2 
/OAHa MHKPOeXeMa THna K500PE149, nerKo 3aMeHHe,MaH Ha nnaTe 
6noKa/ e J.1enoilb3oeaHHeM nporpaMMaT.opa Kn318/2/. 

8 Te4eHHe HHTepeaila BOpoT· B nn3Y 1 npoJ.1eXO/::jJ.1T aHaiiJ.13 noeTyn
~eHJ.1H eHrHaiiOB no BXO/::jaM 112"11 

••• 
119 11

• Pe3YilbTaT aHaiiJ.13a Bbll::jaeTeH 
no BbiXOAY "npH3HaK 1)..1. 11 /pa3beM XS3/. npJ.1 noeTynneHJ.1J.1 B ,.Te4eHJ.1e 
TeKyJqJ.1X BOpOT ene/::jyJOJqero eJ.1rHana 11 111

, no OKOH4aHJ.1H BOPOT Bbi
AaeTeR eHrHan "npJ.13HaK 2)..1. 11 /pa3beM XS3/, KOTOpbJI1, npJ.1 era no
Aa4e Ha OAJ.1H J.13.BXOAOB npJ.13HaKoe_e6poea /pa3beM XS2, 11 C6poe 2"/, 
MO>KeT 6b1Tb HenOilb30BaH AIIR Bblpa60TKJ.1 BbiXO/::jHoro eJ.1rHaila 
11

C6poe 11 noene OKOH4aHJ.1R BOPOT. . 

npH OTeyTeTBJ.1J.1 npJ.13HaKOB e6poea, npHHJ.1MaeMWX no nepe/::jHe!1 
naHeiiJ.1, no OKOH4aHJ.1H BOPOT B 11CXeMe L11 Bblpa6aTbiBaeTeR eJ.1rHaii 
11

L
11

, Bbl/::jaBaeMbiH B MarHeTpailb. Kpei1Ta H Ha nepe/::jHIOIO naHeilb. B J.1M
nYilbeHOM H noTeHI..IJ.1ailbHOM BH/::je. 8 npOTJ.1BHOM eny1.1ae no OKOH4aHJ.1J.1 
HHTepeana eopoT Ha nepeAHJOJO naHenb BbJAaeTeH eHrHan "C6poe 11 • 

no OKOH4aHJ.1H L!HKila pa60Tbl 6IIOK yeTaHaBIIJ.1BaeTeH B Ha4ailbHOe eo
eTORHJ.1e nJ.16o no nepel::jHel1 naHenH /pa3beM XS2, 11C6poe 111/, nH-. 
5o no KoMaHAe KAMAK (Z+C)S2. 

8 Ka4eeTee TaKToeoro reHepaTopa Henonb3YlTJH eHeWHJ.111 reHe
paTop KB311 e MaKeJ.1ManbHol1 1.1aeToTol1 200 Mr4 3 • 

TexHu~ec~ue xapa~mepucmu~u 

1. KonJ.14eeTeo exot:~oe AIIR aHaiiH3a 
2. KonH4eeTeo 'ebiXOAO.B "C4eT 11 

3" Ypo8HH 8XO/::jHbiX H 8biXO/::jHbiX eHrHaiiOB 

4 

9 
6 
3CI1 

I 

I 

4. MJ.1HJ.1ManbHaH ,qnwrenbHOeT b exo,qHbJX eJ.1rHanoe: 
no exo,qaM 11 111 

••• 
117 1

' 

no BXOAaM 11C6poc 111
. 

5. BpeMR 3a,qep>KKJ.1 Bblpa6oTKH eJ.1rHana 11 8opoTa 11 

OTHOeHTeilbHO 3a/::jHero <!>POHTa. BXOAHOro eTpo6a 
6. KoMaHAbl KAMAK: 

5 He 
10 He 

50 He 

NA(O}F(1) - 4TeHJ.1e eo,qep>KJ.1Moro perHeTpa oTKnJ04eHJ.1H 8xo• 
. AOB /8 HHeepeHoM KOAe/; X = 1, Q = 1 

NA(O}F(8} - npoeepKa eJ.1rHaria 11L"; X= 1, Q = L 
NA(O}F(10)S2- e6poe eJ.1rHana "L"; X= 1, Q = 0 
NA(O)F(17)S1 - 3anJ.1eb 8 perJ.1eTp OTKIIJ04eHJ.1R exo,qoe 16-pa3-

ZS2 
(Z+C) S2 

.7. nHTaHJ.1e 
8. WHpJ.1Ha 6noKa 

PRAHoro enoea oTKIIJ04eHHH exo,qoe; X = 1, Q=1. 
Mna/::jWJ.1e 8 Pa3pR,qoe: ·"0 11 e Pa3pH,qe - eooT
eeTeTBYJOJqJ.1H BXOA OTKIIJ04eH; 11 111 B pa3pR,qe -
eOOTBeTeTBYIOJqHH BXOA BKIIJ04eH. CTapwJ.1e 8 pa3-
PRAOB: <!>HKeal.IJ.1H IIOrH4eeKJ.1X YPOBHel1, BbleTae-
IIHeMbiX Ha OTKI1104aeMbiX 8XO/::jaX 

- pa36IIOKHPOBKa 8eex BXOAOB 
- o6~qJ.111 e6poe 

~6 B :1,8 A; +6 ~ 0,5 A 
2 M 

6IlOK 11MATP11UA 15*1 11 KI1332 

6IIOK /pJ.1c.3, 4/ npe,qeTaBIIHeT eo6ol1 MHOrO<!>YHKI..IJ.10HailbHOe IIO
rH4eeKoe yeTpol1eTBO e nporpaMMHpYeMbiMJ.1 (j)YHKLIJ.1HMJ.1, OH npe/::jHa3-
Ha4eH AIIH noeTpoeHHH eJ.1eTeM 6bleTporo TpHrrepa nepeoro ypoeHH. 

MOAYilb no3BOIIHeT. noily4aTb OAHY <I>YHK1..1J.110 KOM6HHal.IHOHHOH norH
KH /<!JYHKI..IHR 1111 11

, 
1111!111 11

, Ma>KOPHTapHble eoena/::jeHHH, MYIIbTHnneK-. 
eHpoeaHHe/ OT 15 BXO/::jHblX IIOrH4eeKHX eHrHaiiOB. 

OeHoey 6noKa eoeTaenHeT MaTPHI..Ia onepaTHBHoro 3anoMHHaJOJqero· 
yeTpol1eT8a /03Y/, BblnOIIHeHHoro Ha 80ebMH MHKpoexeMaX· THna 
K500PY470 /HIIH K1500PY470/. npH pa6oTe yeTpol1eT8a no nepe/::jHel1 
naHeiiH eo80KYnHoeTb Ol::jH08PeMeHHO noeTYnH8WHX 8XO/::jHWX eHrHaiiOB 
/pa3beM XS 1, 11 8XOAbl 11

/ eoeTaBIIReT al::jpee Ha 8XO/::je MaTPHI..Ibl 03Y ~ 
8hiXOAHol1 cHrHan /pa3l.eM XS 1 , 11&1xoAbl 11 / cooTseTcTsyeT i'a6IIHI..Ie 
IACTHHHOCTH, npeA8apHTeilbHO 3aHeeeHHOH 8 yeTpOHCT.BO. c. MarHcT
paiiJA Kpei1Ta 8 pe>KHMe 3anHcH H npoeepKH 03Y.· 

B03MO>KHa. pa6oTa 6IIOKa CO ~Tpo6Hpo8aHHeM'· BXOAHbiX H BblXOAHbiX 
cHrHanoa /pe>KIAM 11CTpo6eKn."/. Ha BbiXOA MaTPHI..Ibl 03Y aaet:~eM 
<l>oPMHPosaTenb cHrHanoe no AIIHTent.HoCTI:i H TPJArrep.HH,qHKal.IHH'npo
xo>KAeHHH CHrHana. B Pe>KHMe pa6oTbl 6noKa 6e3 cTpo6HpoeaHHR AIIH
TenbHOCTb. BblXO/::jHOrO CHrHana paBHa ,tiiiHTeilbHOCTH SXOAHOro t 

.Ho He MeHt.we 7, He. T!»1rrep ~-tHAHKal.IHH CBR3aH e IIIHHaMW I.ITeHHR 
1 l •• , 1 

MarHCTPaiiM.Kpe~Ta~ 
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TexHu~ecKue xapaKmepucmuKu · 

1. Kon~4eCTBo ~H~opMaq~oHHWX BXOAOB 15 
3x1 
3Cn 

2. Kon~4eCTBo ~H~opMaq~oHHbiX BbiXOAOB 
3. YpoeH~ BXOAHbiX ~ BbiXOAHbiX c~rHanoe 
4. M~H~ManbHaH Ail~TeilbHocTI:. BXOAHbiX c~rHanoe: 

e.pem~Me co cTpo6~poeaH~eM 5 HC 
5 HC 

15JHC 
c~rHana 11 CTpo611 

e pemHMe 6e3 cTpo6~poeaH~H 
5. BpeMH peweHHH /3aAepmKa npoxomAeH~H 

c~rHanoe/ He 6onee 40 Hc· 
6. an~TeilbHOCTb BWXOAHWX C~rHailOB: 

B pem~Me CO CTpo6~poBaHHeM /peryfiHpyeTCH/ /10 .•• 60/HC 
B pem~Me 6e3 CTpo6~poeaHHH: pasHa Ail~TenbHOCTH BXOAHbiX 
c~rHanoe, Ho He MeHbwe 7 Hc 

7. KoMaHAbl KAMAK: 
NA (1) F (2) 

NA(1)F(2)S2+ZS2+CS2 

NA (0) F (8) 
NA(O)F(10)S2+CS2 

NA ( 0) F ( 16) S 1 

NA ( 1 ) F ( 1 6) S 1 

. . 

NA(O)F(24)S2+ZS2 

NA(O)F(26)S2. 

Z$2 _; 

8. nHTaHHe 
9. WHpHHa 6noKa 

- 4TeH~e COCTOHHHH Tp~rrepa ~HA~KaQHH: 
X= 1, Q = 1 

- c6poc Tp~rrepa ~HA~Kaq~H e pem~Me pa-
6oTw no nepeAHeii naHenH 
npoEiepKa c~ rHana 11L 11

; X = .. 1 , Q = L 
- c6poc c~rHana 11L 11

; X = 1 , Q = · 0 
- 3aHeceHHe 15-pa3PHAHoro aApeca cnoea 

e · p'emi1Me 3anHCH H npoeepKH . 03Y; X= 1 , 
.Q = 1. 

- 3aHeceH~e e 03Y no 3aAaHHOMY aApecy 
1 -pa3PRAHoro cnoea 6 _pem~Me : 3cinHc~ ~ 
npoeepKH 03Y; . X ·= 1 , Q = 1 
BKil104eHHe pemHMa. 3am1c1-1 H ·npoeepKH 
03Y ; X = 1 , Q = 0 

- BKn104eHHe pa6o4ero pe*HMa-/pa6oTa 
no nepeAHeii naHenH/; X = 1 ' Q = 0 . 

- eseeAeHHe TPHrrepa 11L11 

-6 ~ :1,7 A; +6,8 :0,2 A 
1 ·.M 

... 

6nOK ' 11MATP~UA ( 4*6 )* 111 ~n3~.4 

6noK''/pHc.5, 6/ nPeACTaBilReT co5oi1 cneqHailH3HpoeaHHoe no-
rH4ecKoe YCTpoiicTeo c nporpaMMHpyeMbiMH ·i)JyHkqHRMH oT6opa· ~ npeA

_Ha3Ha4eH AilR. _awpa6oTK~ 6blcTporo TpHrrepa a cocTaae annapaTYPbl 
3KCnepHMeHTa no ~CCile,gqeaHHIO nHOH-RAePHbiX B3aHMOAeHCTBHH 
Ha cneKTpoMeTpe APEc/ 4 /: _ ·. 

MoAYnb no3aonReT aHail~3HpoaaTb ripRMble TpeKH 4aCTH4 no pe- _ 
3ynbTaTaM HX nPOXOmAeH~R 4epe3 ABe rOAOCKOnH4eCKHe nnocKOCTH: 

. 7 
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X1-Y1 1-1 X2..:.Y2. Ka>KAaA 1-13 KOTOpbiX MO>Ker COAeP>KaTb. AO 64 AeTeK
TOP08 no KOOPAHHaTaM X 1-1 Y. · 

OcHoey 6noKa cocTa8nAeT MaTPH~a onepaTHBHoro 3anoMHHa~er6 
ycTpo~CT8a /03Y I, 8blnonHel·nioro Ha Tpex MHKpocxeMax nma 
K1500PY470, 8biXOAbl KO:fOPbiX coeAHHeHbl MeTOAOM 11npo80AHoro W'.-' 
nep8aA MHKPOCXeMa 03Y 'npoH.380AHT ·aHanl-13. C06bJTHA no KOOPAHHaTaM 
X2-X1, 8TopaH - no KOOPAHHaTaM X1-Y1, TpeTbR - no KOOPAHHaTaM 
Y1-Y2. 

npl-1 pa6oTe ycTpO~CT8a no'nepeAHe~ naHenH C080KYnHOCTb OAH0-
8PeMeHHO nocTynHBWHX 8XOAHbiX cHrHano8 /pa31>eM XS 1 , "BxoAbl X2, 
X1 11 H pa3oeM XS2, "Bxot.ibl Y1, .Y2"/ cocTa8ilAeT aApeca Ha 8XOAaX 
cooT8eTCT8YKlqHX MHKpocxeM MaTPH,~bl 03Y. Pe3ynbTaT aHanH3a co6bi
THA /pa:heM XS 1 , 11 8biXOAbi 11

/ COOT 8eT-CT8YeT T a6nH~aM HCHiHHOCTI-1, 
npeA8apHTenbHO 3aHeceHHbiM .B Ka>KAY~ H3-MHKPOCXeM 03Y C. MarHCT
panH Kpe~Ta 8 pe>KHMe 3anHcH 1-1 npoaepKH 03Y;nono>KHTenbHoe pe
weHHe Ha 8biXOAe 6noKa nOABnAe"'fCA nHWb npH OAH08peMeHHOM 8blnon
HeHHH X2-X1, X1-Y1 H Y1-Y2 ycno8H~ aHanH3a. 

Bo3MO>KHa pa6oTa 6noKa co' cTpo6HpoeafiHeM 8XOAHbiX H 8biXOAHbiX 
cHrHano8 /pe>KHM "CTpo6'8Kn."/. Ha 8biXOA MaTpH~bl 03Y e8eAeH 4>op
MHpo8aTenb CHrHano8 no AnHTenbHOCTH H TpHrrep HHAHKa~HH npo
XO>KAe~HA CHrHana. B pe>KHMe pa60Tbl 6noKa 6e3 CTpo6Hp08aHHA: AnH'
TenbHOCTb 8biXOAHOrO CHrHana pasHa AnHTenbHOCTH 8XOAHOro, 
HO He MeHbWe 7 HC. TpHrrep HHAHKa~HI-1 CBA3aH C WHHaMH 4TeHHA 
MarHCTpanH Kpe~Ta. 

Tex8u~ecKue xapakmepucmuKu 

1. KonH4eCT80 HHit>opMa~HoHHbl~ BXOAOB 24 /4', nnOCKOCTH 
no 6 pa3PRA08/ 

2. KonH4ecTeo HHit>opMa~HoHHblx BbiXOA08 
3. YpoeHH BXOAHbiX•H BbiXOAHbiX c~rHano8 
4, MHHHManbHaA AnHTen.bHoCTb BXOAHbiX CHrHanOB: 

8 pe>KHMe CO CTp06HP08aHHeM 
cHrHana "CTpo6 11 

· · 

B pe>KHMe 6e3 CTp06Hp08aHHR 

'' 
· . . 3x1 

. 3Cil 

5 HC 
5.HC 

15,Hc 

5. BpeMA peweHHR /3aAeP>KKa npoxo>KAeHHR 
cHrHano8/ · · · ·' He 6onee 40 He 

6, ,llnHTenbHOCTb, .8biXOAHbiX CHrHa11pB: , . , , .. 
8 · pe>KHMe. co cTpo6~poeaHHeM /perynHpyeT'ci:l/~ /1 o. · .. 60/Hc 
B pe>KHMe 6e3 CTp06HpOBaHHR ·: pasHa AfiHTenbHOCTH BXOAHbiX 
CHrHan08, HO' He MeHbWe 7 HC . . , . 

7 • KoMaHAbl KAMAK : . . -
NA (0} F (8) i 

NA (o) F(1 o)s2+cs2· · 
NA(1}F(2} 

- npoaepKa cHrHaJJa. "L"; ·x = 
c6poc cl<'i rHana "L"; X = 1 , 

- 4TeHHe COCTORHHA TpHrrepa 
X·;,. 1, Q = 1 

9 . 

1, Q '= L 
Q := 0 
l<iHAHKa~HH; 



NA(1)F(2)S2+ZS2+CS2 

NA ( 0 ) F ( 1 6) S 1 

NA(1)F(16)S1 

NA(O)F(24)S2+ZS2 

NA(O)F(26)S2 

ZS2 
8. • nHTaHHe 
9. UJHpHHa 6J10Ka 

CMECHTEJlb KJ1363 

c6poc TPI-1rrepa I-1HAI-1Kai~l-11-1 e pe>KI-1Me 
pa6oTbt no nepe,qHeCI naHe111-1 

- 3aHeceHI-1e 12-pa3pR,qHoro.a,qpeca cnoea 
e pe>KI-1Me 3an1-1c1-1 1-1 npoeepKI-1 03Y: 
nPI-1 W13 = 0, W14 = 1, W15=0- 3an1-1cb 
a,qpecoe X2~X1 /X2 - M11a,qw1-1e 6 pa3pR
,qoe/, npH W13 = 1, W14 = 0, W15 = 0 
3anHCb a,qpecoe Y1-X1 /Y1 - MJla,qwHe 
6 pa3pR,qoe/, np~-1 W13 = 0, W14 = 0, 
W15 = 1 - 3ani-1Cb a,qpecoe Y1-Y2 /Y1 -
MJla,qwHe' 6 pa3pR,qoe/; X= 1, Q = 1 .... 

- 3aHeceHHe. e 03Y no 3a,qaHHOMY a,qpecy 
1-pa3pR,qHoro CJlOBa B pe>KHMe 3anHCI-1 

1-1 npoeepKH 03Y; X = 1 , Q = 1 
- BKJ1~4eHHe pe>KHMa 3anHCI-1 H npoeepKH 

03Y; X= 1, Q = 0 
- BKJ1~4eHHe pa6o4ero pe>KHMa /pa6oTa 

no nepe,qHeCI naHenH/; X = 1, Q = 0 
- B38e,qeHHe TpHrrepa 11l 11 

-6 B :1,5 A; +6 B :0,2 A 
1 M 

6noK /pHc.7,8/ npe,qHa3Ha4eH ,qnR rpynno8oro cyMMHpoeaHHR 
8Xo,qHbtX cHrHano8. 32 8Xo,qa 6noKa pa36HTbt Ha 4 rpynnbt no 8 8XO
,qo8 e Ka>K,qo,:i rpynne /pa3beMbt XS 1, XS2/. 

·YcTpo,:icT80 HMeeT cne,qYIOOlHe THnbt 8blxo,qoe: 
1. 8biXO,(IHble Cl-1rHaJ1bl R811R~TCR !)lyHKf..IHeH 11HJ1W 1 OT 8XO,(IHbiX CHr

HaJ108 8 Ka>K,qoCI H3 rpynn no 8 exo,qoe /pa3beM XS3, KaHanbt 11 111
, 

11311
, 11511 ,. 

11711/. 

2. Bbtxo,qHble cHrHaJlbt RBilR~TcR <llYHKf..IHeCI 11HJ1H 11 oT 8xo,qHblx cHr
Hano8 .8 Ka>K,qot. 1-13 rpynn no 16 8XO,Cj08 /pa3beM XS3, KaHaJlbl 11211 , 

11611/. 

3. Bbtxo,qHbte cHrHaJlbt R811R~TcR <llYHKf..IHeCI 11HJ1H 11 oT 8Cex 32-x 
8Xo,qHbtX cHrHa1108 /pa3beM XS3, KaHan 11411/. 

npe,qycMOTpeHa 803MO>KHOCTb 8bl6op04HOrO OTKJ1~4eHHR BXO,Cj08 
6110Ka C Mari-1CTpaJ11-1 KpeHTa. JlorH4eCKaR 11 111

, 3aHeceHHaR B COOT-
8eTCT8YfOOlHH pa3pR,q CA8Hr080ro peri-1CTpa, 8blnOJ1HeHHoro Ha MI-1KPO
CXeMax K155HP13 /pl-1c.7, 11RG11

/, onpe,qenReT HoMep/OTKJ1~4aeMoro 
8xo,qa. no KOMaH,qe NA(O)F(25)S1 ocy~ecTBJ1ReTcR nocne,qo8aTenb
HbiH CA81-1r, 4TO ,qaeT 803MO>KHOCTb n004epe,qHoro no,qKJ1~4eHI-1R 8XO,q
Hb1X Cl-1rHaJ10B Ha 8biXO,q. 
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TexHu~ecKue xapaKmepucmuKu 

1. YpOBHH BXO,(IHbiX H BbiXO,(IHbiX eHrHanos 
2. KonH4eeTso sxo,qos 
3. 06U(ee KOnH4eeTBO BbiXO,(IOB 

3Cil 
32 
16 

8 TOM 4Hene: 
·no KaHany 114'' 

no Kam,qoMY H3 oeTanbHbiX KaHanos 
4. KoMaH,qbl KAMAK: 

NA (0} F (0} 
\ 

- KOHTpOnb OTKn~4eHHR BXO,(IOB 1 ••• 16; 
X=1,Q=J 

4 
2 

NA (1) F (0} 
NA (0) F ( 1) 

- KOHTpOnb OTKn~4eHHR BXO,(IOB 17 ••• 32;X=1 ,Q=1 

NA ( 0 ) F ( 1 6) S 1 + 
NA(O)F(25)S1 

NA (l) F ( 1 6) S 1 + 
NA (0} F (25)S 1 

NA (0} F (25)S 1 

(Z+C) S2 
5. nHTaHHe· 
6. l!JHpHHa 6noKa 

- 4TeHHe HH¢opMa4HH 0 BblnonHeHHH ¢YHK4HH 
11HilH 11 no seeM 32 sxo,qaM; X = _1 ' Q = 1 

- noene,qosaTenbHbl~ e,qsHr Ko,qa oTKn~4eHHR 
sxo,qos ,qnR KaHanos 1 ••• 16; X= 1, Q = 0 

- noene,qosaTenbHbl~ e,qsHr Ko,qa oTKn~4eHHR 
sxo,qos ,qnR KaHanos 17 ••• 32; X= 1, Q = 0 

- noene,qosaTenbHbl~ e,qsHr Ko,qa oTKn~4eHHR 
sxo,qos ,qnR KaHanos 1 ••• 32; X= 1 Q = 0 

- e6poe perHeTpos 6noKa 
. -6 B :0,5 A; +6 B :0,8 A 

1 M 

32- BXO,llOBbl~ PEfHCTP KI1379 · 

6noK IPHe. 9, 10 I npe,qHa3H a4eH · ,qnR perHeT pa4HH sxoi\H.biX i.1H
¢opMa4HOHHbiX eHrHanos B Te4eHHe CHrHa.na 11CTpo6 11 ~· 

¢HKea4HR BXO,(IHO~ HH¢0pMa4HH ~poHeXo,qH~ 80 BXO,q~OM perHeTpe 
a Te4eHHe . .CI.f!HTenbHOeTH sxo,qHoro eTpo6a IXS1, 11CTpo6 11

/ no no
nomHTenbHbiM ¢poHTaM sxo,qHbiX HMnYnbeos /paaceMbl. XS2, XS3, 
11 Bxo,qbl 11 I . . . , 

MHHHManbHOe speMR nepeKpbiTHR eHrHana. 1
.
1CTpo6 11 H ,¢poHTa BXO,q-

·Horo eHrHana - 3 He • .l\nR 3¢¢eKTHBHO~ pa60Tbl yeTpo~eTBa ,(lnH
TenbHOeTb. eHrHana 11CTpo611 ,qonmHa ·6b1Tb _ysenH4eHa Ha sem1411Hy 
,qmHTTepa BXO,(IHbiX CHrHanos. npH HanH4HH XOTR 6bl o,qHoro epa6o
'raswero KaHana a 6noKe sblpa6aTblsaeTeR eHrHan· ':'L". ·. · 

8 6noK BeTp'oeHa aHanoroa~R MamopHTapHaR exeMa eosna,qeHH~ . 
e MaKeHManbHO~ KpaTHOeTb~· · 3, 8b1XO,(Ibl exeMbl Ma>i<opHTaP.HOeTH 
BbiBe,qeHbl Ha nepe,qH~~ naHenb 6noKa IPa3beMbl. XS5' 'XS6: xsj,' 
11Bb1XO,qb1 11

, 
11>1", ">2 11

, 
11>3"1. 8biXO,qHble eHrHanbl. noRBiiRIOTeR 

no oKOH4aHHH eHrHana "CTpo6" 11 aaKaH4HBa~TeR .no i<oMaH,qe KAMAK· 
CS2 HnH no eHrHany sHewHero e6poea /XS4, 11C6poe 11

/. 
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803MO>KHO C4HTbiBaHHe 3a<)JHKCHPOBaHHOi1 B 61lOKe HH<)JOpMa~HH 
B MarHCTpallb Kpei1Ta. npH onpoce 6I10K;a He06XOAHMO BbiCTaBJlRTb 
cHr:-Han "I 11

• _ . . . 

8 pe>KHMe npoaepKH CHrHaJl 11CTpo6 11 ,MO>KeT 6b1Tb OTKJl104eH TYM6-. 
· 11epoM in /eM-: "CxeMa axo,qHoro. CTpo6a 11/. 

TexH.u'4.ecKue xapa?<mepucmwcu 

1 • YpoaHH axo,qHbiX 11- BbiXOAHbiX cH rH?JlOB: 
Ha MHOrOKOHTaKTHbiX paabeMaX /.cHrHaJlbl OAHO<)la3Hble/ 
Ha paabeMax THna MK-50 

2~ KonH4ecTao HH<)lopMa~HOHHbiX axo,qoa 
3; MHHHMailbHaR AJlHTeilbHOCTb BXOAHbiX 
4. KoMaHAbl KAMAK: 

CHrHanoa: 

NA(O)F(O) - 4TeHHe HH<)lopMa~HH 0 COCTORHHH BXOAOB 

3Cil 
NIM 

32 
5 HC 

NA ( 1) F (0) 

11 111 
••• ''16 11 /no WHHaM R1-R16/; X= 1, Q=1 

NA(2)F(O) 

- 4TeHHe HH<)JOPMa~HH 0 COCTORHHH BXOAOB 
11 17 11 

••• 
1132 11 /no WHHaM fU-R16/; X= 1, Q=1 

- _4TeHHe HH<)JOpMa~HH c: t-:~aJKOPHTapHOH o_<eMbl 
coana,qeHH171 /wHHa R1 _ _. .. Bbrxo,q·'''>1 11 , WHHa 
R2 - BbiXOA 11>3 11 >WHHa R3 -:- Bblxo,q 11>2 11

;. 

X = 1, Q = 1 ,. 
(NA(2)F(D)+Z+C)S2- c6poc cHrH.aha. L 
CS2 - c6poc HH<)lopMa~HH 
ZS2 - HHH~Hai1H3a~HR 611bKa 

5. nHTaHHe 

6. WHpHHa 6noKa 

+24 B :0,08 A 
. . -6 B . : 1 , 9 A; +6 B : 0 , 5 A 

1 M 

MHOfOCTOnOB~U-fEHEPATOP HMnYilbCOB 
"CTAPT - CT00 11 KA3)3/6/ 

EiJlOK (pHc.11-13/ npe_,qHa3Ha4eH AJ1R TeCTHPOBaHHR 11 Ka1lH6poa
KH npeo6paaoaaTene171 apeMR - Ko,q. B ycTpoHcTae peanH3YIOTCR ,qaa 
pe>KHMa pa60Tbl: nOCTORHHaR cepHR 1-1 116e r~·H171 . CTOn 11 • • .. 

B pe>i<HMe nocTORHHor:1 cepHH Ha Ka>KAI>iH -eHewHHH :c1-1 rHan "nycK 11 

/paabeMbl XS 1, XS3, 110ycK 11
/ Bblpa6aTblaaeTcR· cHrHan 11CTapT 11 

/paabeMbl XS1' XS4, 11CTapT 1
-
1
/ "' nocileAYIOUtaR cepHR CHrHailOB 11CTOn 11 

/paabeMbl XS 1 " XS5, 11CTon 11
/. , 

BpeMeHHble HHTepaanbl Me>KAY cHrHanaMH 11CTaPT 11 1-1 11 CTon11
, 

a TaK>Ke Me>K,qy cHrHailaMH 11CTon 11 RBilRIOTCR 3T_anoHaMH AilR KanH6poa
KH BPeMR - ~H<)JPOBbiX npeo6pa30BaTei1eH. 

B pe>KHMe 116erYutHr:1 cTon 11 Ha i -11 cHrHan 11nycK 11 Bblpa6aTb1BaeTcR 
cHsHan 11CTapT 1 ~ "' i -.:1 no noPRAKY a ·cepHH ·cHrHan ''CTon11

• llP"' 3TOM 
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KA316 KA333 BUn 
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Pnc. 13. KoHil:mrypau;mr wur 
TeCTIJPOBaHIUI H KaJIH6pOBKH 
BpeMH-u;H¢posoro rrpeo6pasosa
TenH. BQIT - speMH-u;H¢posoH 
rrpeo6pasoBaTenb. 

KB311 

• 
"ra"'n 

YCnOBHR 3arpy3KH HCn~T~Bae
MOrO. MHoroC<Tonoeoro npeo6-
pa3oBaTenR npH6nHma~TCR 

1 K ycnoBHRM ero 3arpy3KH 
B COCTaee peanbHOH 3KcnepH
MeHTanbHOH YCTaHOBKH. 

nepHOA KanH6pOB04HOH ceT
KH paeeH K/F, rAe K - K03$-
$H~HeHT nepec4eTa AenHTenR 

4aCTOT~, 3aAa~aeM~A e npeAenax 1 ... 16 c MarHcTpanH KpeATa, 
F - 4ac.ToTa eHewHero o6pa3~osoro Keap~eeoro reHepaTopa /pa3ce
Mbl xs 1 , XS2/. 

Ha nePeAH~~ naHenb BbiBeAeHa cepHR F /K, KoTopaR nPH Heo6xo
AHMOCTH HCnOnb3YeTCR AnR KOHTpOnR onopHOH 4aCTOT~ BHeWHHM 4a
CTOTOMepOM /pa3ceM XS 1, 11F/K11

/. 

npeAYCMOTpeHa pa6oTa 6noKa KaK C BHewHHM o6pa3~0BbiM KBap
~eB~M reHepaTOPOM, TaK H C perynHpyeM~M no 4aCTOTe BHyTpeHHHM 
reHepaTopoM, 4TO 3aAaeTcR c MarHcTpanH KpeATa. 

Pa6oTa c ynpaenReM~M no 4aCTOTe eHyTpeHHHM reHepaTopoM 
-npeAHa3Ha4eHa AnR npoeepKH noeeAeHHR xapaKTepHCTHK npeo6pa3o
eaHHR epeMR-~H$POB~X npeo6pa30BaTeneA BHYTPH OCHOBHOH T04HOH 
KanH6pOB04HOH CeTKH, onpeAenReMOH BHeWHHM KBap~eB~M reHepaTo
poM. 

_np,~<;TaBneHHOe YCTPOHCTBO COBMeCTHO C KBap~eB~M reHepaTopoM 
KB3t1 I 11 reHepqTqpoM HMnYnbcoe, cny4aAHo pacnpeAeneHH~x 
eo epeMeHH KA316f5/, o6pa3yeT eAHH~A $YHK~HoHanbHO 3aKOH4eHHbiH 
KOMnneKT AnR TeCTHpoeaHHR H KanH6poBKH ycTpOHCTB AnR epeMeH
H~X H3MepeHHH /pHc.13/. 

TexHu~ecKue xapaKmepucmuKu 

1. YpoeHH BXOAH~x 11 B~XOAH~x cHrHanoe: 
Ha MHOrOKOHTaKTHOM pa3"beMe 
Ha pa31>eMax THna MK-50 

. 2. KonH4ecTeo e~xoAoe: · 
. CHrHana 11CTapT 11 

·cHrHanoe 11CTon11 

cepHH 11 F/K11 

3CJ1 
NIM 

4 
4 
1 

3. MHHHManbHaR AnHTenbHOCTb cHrHana 11nycK 11 

4. AnHTenbHOCTb ebiXOAHbiX CHrHanos ' 1CTapT 11 11 '-'CTon11 · 
5 HC 
5 HC 

15 
100 Mr~ 

5. MaKCHManbHoe KOnH4eCTBO HMnynbCOB B cepHH 11CTon 11 

6. MaKCHManbHaR 4acToTa eHewHero reHepaT~pa FM 
7. HecTa6i-lnbHocTb 4acTOTbl BHYTpeHHe.ro reHepaTopa 

B HHTepeane TeMnepaTyp OT +100C 
AD +60°C He 6onee 3·10-4 J/°C 

8. HecTa6HnbHOCTb 4acToT~ BHYTpeHHero reHepaTopa 
npH H3MeHeHHH HanpRmeHHR nHTaHHR 
Ha ±5% 

9. L\Hana30H H3MeHeHHR 4aCTOT~ 
eHyTpeHHero reHepaTopa 
KoMaHAbl KAMAK: 10. 

He 6onee 1*10-4 

;so ... 1 oo; Mr~ 

NA ( 0) F ( 1 7) S 1 

NA(l)F(17)S1 

NA(2)F(17)S1 

NA(O)F(24)S2 
NA ( 0) F (2 6) S2 
(Z+C) S2 

11. nHTaHHe 

12. WHpHHa 6noKa 

- 3aHeceHHe e 6npK 5-pa3PRAHoro KOAa ynpae
neHHR TpaKTOM 3aAa~ero reHepaTopa: . 
W1 ... W4 - Ko3$$H~HeHT AeneHHR 4acTbTbl K; 
W5 = 1 - BKn~4eHHe BHyTpeHHero reHepaTopa; 
W5 = 0 - KOMMYTa~HR sHewHero reHepaTopa; 
X=1,Q=1 

- 3aHeceHHe e 6noK KOAa pemHMa pa6ol'br·: 
W1 ... W4 - KonH4eCTBO HMnynbcoe "CTon 11 

B CepHHj 
W5 = 1 - pemHM nocToRHHoA cepHH; 
W5 = 0 - pe>KHM 116ery~ero CTona11

; 

X=1,Q=1 
- 3aHeceHHe e 6noK 10-pa3PRAHoro KOAa 

ynpaeneHHR 4acToToA BHYTPeHHero reHepaTo
pa; X = 1', Q = 1 

- 3anpeT pa6oTbl; X = 1 , Q = 0 
- pa3peweHH,e pa6oTbr; X = 1 , Q = 0 ·· 
- Ha4anbHaR ycTaHoBKa 6noKa 

-24 B :0,02 A; +24 B :0,01 A; 
- 6 B :1,6 A; +6 B :0,3 A 

1 M 

COriJACOBATEilb JlHHHtl 3CIJ KJ1349 

EnoK /pHc. 14,· 15/ npeAHa3Ha4eH AnR B3aHMHoro co.rnacoeaHHR 
OAHO$a3HbiX H napa$a3HbiX nHHHH nepeACI4H cHrHanoe 3MHTTepHO-CBR-
3aHHOH norHKH /3CJ1/. 

B 11 CeK~HH 111 npoHcxoAHT npeo6pa3oeaHHe OAHD$a3H~x cHrHan6e 
3CIJ e napa$a3Hbre, e "CeK~HH 211 

- o6paTH.oe npeo6pa3oBaHHe. Bxo~.: 
Abl o6eHx CeK~HH cornacoeaH~ Ha 'eonHoeoe conPC>THBneHHe 110 OM. 

B 11 CeK~HH 2 11 nPeAYCMoi-peHa "{!?':ne,tio~-~.!!Wb!:taf!,_CQ.rnacoBKa 8~
XOAOB /nepeM~4KH n1 H n2 Ha nna'eo~~YilfiL!ii-lb'if.'~\;J-jrcJtiy~ { 
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TexHu~ecKue xapaKmepucmuKu 

1. Kon~4eeTeo BXOAOB ~ B~XOAOB: 
· eeKtt~R. 1. . 
eeK~~R 2 

2. 3aAeP*Ka npoxo*AeH~R e~rHanoe 
3. ~pOHT~ B~XOAH~X e~rHanoe 
4. n~TaH~e 
5. W~p~Ha unaKa 

. 11 
16 

.3 He 
2 He 

-6 B :0,75 A 
1 H 

~ TPAHCnRTOP YPOBHE~ TTn - 3Cn Kfl350 

6noK /p~e.16, 17/ npeAHa3Ha4eH AnR eaa~MHoro npeo6paaosaH~R 
e~rHanoe ypoeHeH TTn ~ 3Cn. 

YeTpoHeTeo eoeTo~T ~a ABYx eeKLI~H: ''TTn - 3cn .. ~ ''3cn - TTn'! 
BxoA~ eeKLI~~ 11

3Cn - TTfl11 eornaeoeaH~ Ha eonHoeoe eonPoT~eneH~e 
110 OM. Ha 11B~xoAaX TTfl 11 npeAyeMoTpeHo eeeAeH~e no aaKaay nonb
aoeaTenR OTKP~T~X KonneKTOPH~X B~XOAOB nYTeM 3aMeHbl M~KpoexeM 
Ha nnaTe MOAYnR. 

TexHu~ecKue xapaKmepucmuKu 

1. Kon~4eeTBO BXOAOB ~ B~XOAOB 8 o6e~x eeKtt~RX 11 
2. 3aAeP*Ka npoxo*AeH~R e~rHanoe: 

eeKtt~R 11TTn - acn•• 
eeKtt~R 113Cn - TTn" 

3. ~POHT~ B~XOAH~X e~rHanoe: 
eeKtt~R 11TTfl - 3Cfl11 

· 6 He 
20 He 

eeKttl•tR 113Cn - TTn" 
4. n~TaH~e -6 B :0,25 A; +6 B 
5. W~p~Ha 6noKa 

niHEPATYPA 

2 He 
16 He 

:0,4 A 
1 H 
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Banyea IO.M., rpe6eHIOK B.M., CeJJ 
BbiCTPOAeHCTBY~He MOKH B CTaH,D 
/BbiiiYCK 3/ 

/ ,llaHbl KpaTKHe Ofi,HCaHHH 8 HOBbl 
.AflH ITOCTpOeHHH TpHrrepHbiX CHCTe 
arrrrapaTypbJ· 3KcrrepHMeHTaJinHhlX yc 
'cTHpOBaHHH H KaJIH6pOBKH arrrrapaT 
pa60T'IHKOB ~ llpHBeAeHbJ TeXHH'IeCK 
'jaCTb 6JIOKOB cepaHHO BhliTYCKaeTC 
OIDIIL 

Pa6oTa BbiiTOJIHeHa B lla6opaTop 

Coo6UleHHe 06'1te,JlHHeHHoro HHC'111TyT& RA• 
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