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B B E n E H H E 

~YHKUHOHanDH~e 6HOKH cepHH M2000 paapa6oTaH~ ~HH CHCTeY~ 60HD

mHX npocYoTpoBo-HauepHTeHLHYX CTOHOB BllC-2 Ha HHHHH c 9BM TPA. 
CpaBHHTeHLHO HeB~coKHe Tpe60BaHHH K 6~cTpo~eHCTBHID, npe~~HB

HHe~e CHCTeYO~, IT03BOHHHH HCITOHL30BaTL ~emeB~e HHTerpaHLH~e rH6pH~
H~e UHKpOCXe~ C Henocpe~CTBeHH~UH H C pe3HCTHBHO-eMKOCTH~MH CBH3H
YH/I/. 

Pa6o~aH qacToTa 6noKoB - He B~e 500 Krn. 
CepHH M2000 BKHIDqaeT B ce6H cne~yD~He ~YHKUHOHanLH~e 6noKH: 

I. Y2I05 - 6HOK xpaaeHHH ~BOH~OH HHWOPMaUHH, co~ep~a~« 3 perHcTpa 
no 4 paapa~a. 
2. M2I~ - 6-paapH~HHH ~BoHqH~H peBepcHBH~H c~eT~K. 
3. U240I- 6HOK 06pa60TKH CHrHanOB C ~OTO~aT~KOB Ha ~H~paKUHOHH~: 

pemeTKax. 
4. M230I - I2 BeHTHneH, HYeiD~HX 06~H BXO~ onpamHBaromero CHrHana. 
5. M2402 - I2 He3aBHCHMhlK ~ByxBxo~oB~ cxeu coBn~eHHH cHrHanoB .• 
6. U220I - ~Ba ~BOH~O-~eCHTHqH~ ~eillH~paTopa, pa6oTaiD~HX COBMeCTHO 

C UH~pOB~M Ta6no Ha naunax HH~HKaUHH HCM-6,3 x20. 
7. M2203 - 4-paapH~H~H ~BOHqHHH ~emH~paTop. 

8. M2204 - 3 qeT~pexpa3pH~H~X ~BOH~O-~eCHTHqH~X illH~paTopa. 
9. M2408 - 4-paapH~HHH ~BOH~H~H mH~paTop. 

IO. Y2406- BXO~HOH 6»oK, npe~HaaHaqeHH~ ~nH rrpHeua cHrHanoB no 
Ka6enLH~M HHHHHY OT BHeillHHX ycTpOHCTB, HMeiDmHH 8 paapH~OB 
C 6HnOH3pHaY B~O~OU. 

II. M2407- BXO~Ho« 6noK, npe~HaaHaqeHH~ ~HH npHeMa cHrHanoB no 
Ka6eHLH~ H~HHHM OT BH~illHHX ycTpO~CTB, KM3IDmH~ 9 paapH
~OB C O~HOITOHHpH~M BYXO~OM. 

Hlze noKaaaa~ ycnoBH~e o6oaHaqeHHH, HcrronLayeMhle 
ITpH COCTaBHeHHH ~YHKUHOHaHLHYX CXeM 6HOKOB. 
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a~ Tpllrrep 

. ' 

JIMDyJII>CBHI Cai'H&I 
Ilo'l'e~JiaJIJ•IDiil CJII'H&I 

no'l'eBIUI8JIJoHU cxe~~a "JDDI" C=.l+B 

HimyJI~ocuu cxeiUl "JDDI" C=.l+B 

HaBeporop 

Cxe~~a "KJIH-HE" 

C=A+B = A·B 

Cxewa "H-HE" 

MKorosxoAOBU .wQyJibCHo
ncwe~UJII>HU cxeiUl "H• 

M&orosxoAOBU .wQyJIJoC&aa 
cxewa "KJIH" 

J.- -..DYJibC yCTaHOBK. B "I" 
B- .wnyJII>C yc~aHOBK• B "O• 
c- ...nyJI~ocu c.e~a 
E- eAJIU.'IIDII BHXOA orparrepa 
H- HyJiesol BKXOA orparrepa 

Ha e~~HOM BHXOA8 Tpzrrepa B COCTOSaaK "I" 
npBCY~C'l'&ye'l' no'l'e~8JI, COOTS. ypOBHm "I" 
,llBclxiJepe~aqu ~em. 
HYDyJII>C B nosBJISe~ np• nepexoAe 
CBrB8JI8 J. B8 COCT. "0" B COCT. "I" 
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9xeueH! a~ep&KH (O~HOBH6pa!Op). 
~unyXDC C UOHBXH6!CH qepea Bp6MH t llOCX6 
npaxo~a HunyxDca A. CHrHan B npHHHMae! 
SHaqeHHe "I" Ha BpeMH t . 

reHepaTop HMnynDCOB (MYnD!HBH6pa!op) 
C qac!OTOI ll0BTOP6HHH f . 

A = B' • 

9neueHT a~epaxH (XHHHH a~epaxz). 
rtunyxDc B noHnHeTCH qepea BpeuH t 
nocxe npaxo~a zunynDca A. 

ITPMME~HHE: nxH ,axeueHTOB UHKpocxeu c peaHCTHBHO-euKOCTHOI 
CBH3DD 1 HCUOXDSYD~X SMI!TepHYe H KOXX9KTOpHY8 
~YXO~Y O~HOI H TOI ae ~YHKqHH1 npHBHTY cneAYm~e 
o6oasaqeszs: 

9neueHTY UHKpocxeu: 

~HBeptop B = B• = I 

Cxeua n~ n B = B' = C • n , 

r~e B - SMI!TepBYI BYXO~. 
B'- KOXneKTOPH~ BYXO~. 
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I. OCHOBH~e sneMeHT~ WYHKYHOHanbH~ onOKOB 

KaK y~e OTMetianocb B~me,wyHKUHOHanbH~e 6noKH cepHH M2000 pea
nHsoBaH~ Ha MHKpOCXeMax 2-X THITOB: C H8ITOCP.8~CTB8HHOH H C pe3HCTHB
HO-eMI~OCTHOW CBH3HMH. 

CxeMa rrepBoro Tarra, HMe~~aH 6 BXO~OB !A B~ITOnHH~~aH norHll8CKYID 
q\yHIU\H~ llV[ - HEll ~na cvrHanoB HRsKoro ypoBHH ,rroKasaHa Ha pRe. I. 
TaKHe cxeM~ Hcrronbsy~TCH ~nH rrocTpoeHHH perHcTpoB, ~ernn~paTopoB, 
yc:mllTenei1 llH~IAKaL\!All H T .~ • 8neMeHTOM rraMHTH B perJACTpax HBnHeTCH 
HeCMMMeTpllllHuf1 Tpnrrep, norHllecKaH cxeMa KOT~poro rrpHBe~eHa Ha pHc.2. 

B OnOKax 06pa60T~M CHrHanOB C ~OTO~aTqHKQB Ha ~H~paKL\HOHH~ 
perneTKax n B ctieTl!llKax HcrronbsoBaHu MHKpocxeuu BToporo THrra. Ha 
p!AC. 3 H pMc.4 ITOKa3aHU CXeMH C pe3HCTHBH0-8MKOCTHOH CBH3biD: TpHrrep 
CO ClleTHUM BXO~OM !A CXeMa, peanlli3Y~ll\aH JIOrMlleCKy~ (jlyHKL\IA~ llJA -HEll 
~nH BXO~H~ CMrHanOB BllCOKOrO ypOBHfl. MHKpOCX8MH 060HX THITOB nerKO 

CTHKYIDTCH Me~y C06oA. 

IT. :llyHI\L\HOHanbHHe 6noKH cepHH M2000 

I. ~YHKL\HOHanbHkii 6nOK M2I05 (p!Ac.5) rrpe~cTaBnfleT co60H Tp!A 
ll8TilpexpaspH~HHX perHCTpa, llOCTpOeHHUe Ha HeCIIllvii>i8TpHllHbiX Tpllrrepax. 
nnfl Ka~~oro perHCTpa HMeeTCH CBOH nerrb saHeceHHfl IAHWOpMaL\HH. 

CllrHan 11 3aiTHCbll WOPMMpyeTCH H3 CHrHana llxpaH8HHe 11 C ITOMOll\b~ 
Tpex rrocne~oBaTenbHO coe~HHeHH~ HHBepTopoB, o6ecrrellMBaiD~HX Heoo
xo~HMY!O 3~8plKKy !A cornaCOBaHMe ITO Harpy30llHOM CITOCOOHOCTM Ml'lKpO
CXeM. 

BnoK co~epJKHT ycHnHTenH HH~HKaL\HH, pa6oTaiD~He Ha naMrru HaKa
nMBaHMH HCiv!-6 ,3 X20. llpH HaiTpfllKeHHH ITHTaHHH 6 B Kaz,nHlt yCHJllr!TeJib 
KOMMYTHpyeT TOR, He rrpeBUlliaiDll\HM I2 Ma. TiaMTIOllKIA HH~HI;aL\HH TIOMe~eHbl 

B naMITO~eplKaTenbHY!O KOnO~Ky, 3aKpenneHHyiD Ha rrepe~HeM TOpUOBOM 
qacTH rrnaThi. 

2. ~yHKUHOHanbHbli1 onoK M240I (pHc.6) npe~HasHalleH ~na paooTu 
c ~aTl!HKOM rrepeMell\eHHH Ha ~"WPaKL\HOHHHX -perneTKax 12•31. Ha Bxo~ 
anOKa TIO~a!OTCH ~Ba ItmH ll8Tblpe CHrHana (B saBHCli!MOCTU OT KOHCTpyKL\HH 
~aTlll·ma) TIPHOJIH3lllTenbHO CIAHYCOH~anbHOM ( IAJIH rrpHMoyronbHOM) ~OPMH 1 
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Bx. I 

Bx. 2 

Bx. 3 

Bx. 4 

Bx. 5 

Bx. 6 

PHc. I 

BhlX.I-2 

Bh!X. 3 

Bhlx.4-5 

Bux. 6 

0611\M~ 

CXeMa C Henocpe,llO~B8HBol CBHS»D, BHDOnBRD.aK ~JBK~ 
1111-HE" ,llU CIII'HUOB UIKOro JPOBIUI. 

Bb!X."I" U BIU:."O• n 

u u n 
"I" "3Al1VIC:h" "XPAHEH:m" 

~c.2 

UxpaH. 

-
Uaan 

? 

t:, 

7:, ~ 20 HCeK 

~.l ~ 20 HCeK 

--- t 

t 
'T:;z 
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Bhlx.KI 

oom~~ 

Bx.E2 

Ex. I 

BMX.82 -EK Bux. 8I 
Cq.BX. 

PHC.3 
Cxeua c peaBC~HBHo-euxocTHOI CBH3bm, ~pmrrep 
BXO~OII. 

Bx. IIOTeHu;. 
Bx. HMII. 

Bx. ~Mrr. 

OomHH -EK 

. , 

Bx.E2 

Bx.2 . 

co cqe~HWI 

Bb!X. 8 

Pi4c.4 
Cxeua c peaHCTHBHo-euxocTHOI CBHabm, B~no~HHm•aH ~YHKUHm 
11

*1 -HE" ~JIH BXO.ztHIDC CBrHaJIOB BYCOKOro YPOBHH. 
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Pac.S 

tJBKQIOB&aiBYI 6~0K U2105. 
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cue~eaaue no ~aae o~KH OTHOCMTenbHO ~pyroro aa 90°. Bxo~aue ~·~e
peaqHanbHHe ycHHBT6HH aanycK~CH COOTB9TCTB9HHO no O~HOYy HHH 
no ~ByM BXO~aY. nBe rpynnH HYnyHbCHO-nOTeH~HaHbHHX CXeU COBn~eHHH 
BHpa6aTHBaDT qeTape cqeTHHX HunyHbCa Ha O~HH mar pemeTKB 1 KOTOpue 
nocTynaDT aa BXO~ peBepcHBHoro cqeTq&Ka 1, Kpoue Toro, ynpaBnHDT 
TpHrrepou aHaKa. CHrHanu c rparrepa aaaKa a~aDT peaau pa6oru cqeT
qaxa: cnoEeHHe HnH Buqaraaze. 

BnoK M240I BHnOnHeH aa YHKpocxeuax c peaHcTHBHO-eYKocraol 
CBHabm. Bxo~HaH qacTb 6noKa co~epsHT HaBecaue aneueHTH H YHKpocxeuu, 
npe~CTaBHHDmHe Co60H Ha6op OT~6HbHHX TpaHSHCTOpOB. 

BnoK npe~Haaaaqea ~na pa6oru coBuecTHO c peBepcHBHHY cqerqzxou 
U2I03. 

3. ~YHK~oHanbH~ 6noK M2I03 (p•c. 7) - 6-paap~HHI ~Bomqaul 
peBepcHBHHI cqeTq&K nocne~oBaTeHbHOro ~elcTBHH. CqerqzK BHnonHeB 
Ha YHKpocxeuax C peaHCTHBHO-eUKOCTHOI CBH3bD 1 BHXO~HaH qaCTb inoKa 
- Ha UHKpOCXeYax C Henocpe~CTB6HHO~ CBH3bD. 

B 6noKe Y2I03 npHueHHeTCH HH~HKa~H aa YHHHaTmpaux nauno~ax 
HaK&nHBaHHH THna HCM-6,3 X20 npH ITOHHS6HHOU HanpHEeHHH ITHTaHHH ~0 
+4B. ~H~HKaTOpHaH KOHO~Ka C meCTbD nauno~aYH HaKanHBaHHH SaKPennH
eTCH aa nepe~aeu TOp~e nnaru. ~uemrca BHXQ~H Ha paa~eu ~na no~Kn» -
qeHHH BHemHel H~HK~H. 

nna ycTpaHeHHH HOSHHX cpa6aTHBaHHI TpHrrepOB cqeTqHKa ~CnOHbSy
DTCH euKocTH CI-C6, ycTaHOBneaaue HaBecauu uoHTaEov. 

HunynbCH nepenonHeHHH cqeT~AKa nepe~amTcH aa Bxo~ cne~y~ero 
TaKoro se 6noKa. 

4. ~yHK~oaanbHHI 6noK M230I (pzc.B) - I2-paapa~aaa BeHTBnbBaH 
cxeua c o6~Hu Bxo~ou onpamHBaro~ero czraana. 

5. ~YHKqHoaanbHHI 6noK Y2402 (pHc.9) - I2 aeaaBHCHUHX ~ByBxe
~OBYX CX6U COBll~6HHH. 

6. ~yax~oaanbH~ 6noK M220I Cvzc.IO) - ~BoHqao-~ecaTzqaul ~e

mH~paTop. Ha~opuaqHH Ha Bxo~ 6noKa no~aeTCH c Buxo~a 6noxa M2I05 
HHH ~pyrHX CHCTeU. 

HarpyaKol 6noKa uoryT 6HTb nauno~H HaKanHBaHHH HCM-6,3 x20 
~H~pOBOrO HH~HKaTOpa. KaK~OYy H3 IQ BHXO~OB ~emH~paTopa COOTBeTCTBy-
eT O~Ha naunoqKa, KOTOpaH ITO~CB6qHBaeT ~eCHTHqaym ~~py, BHrpaBHpOBaHHYD 
aa nnacTHHKe Ha opraHHqecKoro cTexna. 

7. ~YHK~OHaHbHHI 6noK M2203 (pzc.II) - 4-paap~aul ~Bozqaul 

II 
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~emmwpaTop. Ha Bxo~ ~ewmwpaTopa no~a~TCH 6mnonHpHHe cHrHanH c 6noKoB 
THTia M2!05, M2406 H ~pyrHX. Ha BHXO~Ho« WHHe 6nOKa, COOTBeTCTBy~~eA 
~aHHOH KOM6klHaiJ;~Il1 BXO~Hb!X CHrHaXOB, YCTaHaBXHBaeTCH TIOTeHn;Han 0 B 
(norHqecKaH "I"). 

8. ~yHKn;HOHaJI:OHHH 6noK M2204 ( P1C. !2) - TPH ~eKa.ztHHX mmwpaTopa, 
npeo6paayro~e ~ecflTHqH~H KO~ B ~BoHqao-~eCHTHqHHlf. Ha BXO~ mewpaTO
pa, COOTBeTCTByiD~H ~aHHOM ~eCHTHqaOH IJ;HWpD, TIO~aeTCH TIOTeHn;HaJI 0 B, 
qTO COOTBeTCTByeT norHqeCKOH "I'', Ha OCTan:OH~e BXO~~ - +4B (JIOr:zqec
KHH "0"). TaK KaK B 6JIOKe M2204 HCTIOJI1>3yiDTCH MHKpOCXeJI~ C Henocpe~
CTBeHHOH CBfl3l>ID, npe~CTaBneHH~e Ha pHc.I, TO yKa3aHHOe B~e ycnoBHe 
B~TIOJIHfleTCH, eCJIH B~6paHHhlH BXO~ WHWPaTopa aaaeYJIHT:O, a OCTaJI:OH~e 

BXO~H OCTaBHT:b CB060~H~H. 
EnoK !A2204 MOlKeT pa6oTan c pyqa~111 npeKnroqaTeJIHYH THna IOIIIH, 

c KnaBHlliHhlMH nepeKnroqaTenHMH aaBHCHYolf WHKCan;HH HJIH c uyn:oTHnepeKJiro
qaTeJIHMH "l:OOI" WHPMbl P~T crna. 

Bb!XO~ 6JIOKa COOTBeTCTByeT TpeX3Haqaoyy ~eCHTHqaoyy qmc;ny, 

9. ~YHI~IJ;HOHaJI:DHble 6norm M.2406 111 M2407 ( p1C.I3 H pmc.I4) HBJIH
IDTCH BXO~H~MH 6noKaMH, o6ecneqHBaro~HYH npHeu HHWOPMan;HH, nepe~aBae
uol1 ITO HHHHflM CBH3H O~HOBpeMeHHO K HeCKOJil>KHY yCTpO~CTBaY • nonOJI
HHTe.n:DH~e BXO~~ 6HOKOB fl03BOJIHIDT TIO~KJIIOliaT:D ycTpOHCTBO K HIIHTaropy 
BXO~HHX CHrHaJIOB, 

Ha BXO~e 6JIOKOB H.CTIOJI:03yiOTCll au•nepH~e TIOBTOpBT6JIH 1 B~OJIHeH

Hble Ha TpaH3HCTopHHX c6opKax c npmueHeHmeu HaBecaHX a;neueHTOB. E.noK 
M2406, HMeiO~HH 6HTIOJIHpH~~ Bb!XO~, ~o6HO CT~OBaT:O C ~JIOKaYH ~emmw
paTOpOB THna M220I HJIH M2203. 

IO. ~yHKn;HOHaJil>H~if 6JIOK M2408 (pHc.I5) - mmwpaTop, ocy~eCTBJIHIO~~ 

npeo6pa30BaHHe O~HOrO H3 !6 COCTOllHH~ Ha BXO~e 6JIOKa B 4-paapH~H~ ~BO
HqaHlf Ko~. Kpoue Toro, B 6JioKe M2408 wopuHpyeTCH CTpo6 aanmcm, KOTO
p~l1 MOlKeT TipH TIOHBHeHHH CHrHa.na Ha O~HOM H8 !6 BXO~OB nepeHeCTH 
COOTBeTCTByiO~HH 4--paapH~H~ KO~ C BHXO~a WHWpaTOpa B perHCTp. 

8TOT 6JIOK HCTIOJI:03yeTCH BYeCTe C KOYaH~&MB KHOTIKaJIH Ha BXO~e 
~Jifl nepe~aqm CHrHaJIOB B~30Ba H HOYepa KHOTIKH B ~BM. 

l7 . 
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W. KOHC!pYKTHBHOe MCllOXHeHHe 

~YHKqMOHanDHHe 6XOKM cepRM M2000 BHllOXHHD!CH Ha TeKCTOXH!OBHX 
nnaTax pasuepou I98x96xi,5 MY • CBHSD c ~pyrHMH aneueataMB anextpoH
Hwx cxeu ocymecrBnsercs qepea 44 - KOHTaKTHHI paa~eM TBna UPH-44. 
0TBeTHaH qQCTD pas~eya ll03BOXHeT HCll0XD30BQTD pa3BO~K1 B BH~e neqaT
HOrO YOHTaza.CaKH nnaTH BHnOXHeHY ~BYCTOpOHHKY ne~aTHYY YOHTaKOY C 

Y8TaXXH3aqHel OTBepCTHI.BHemHHI B~ ne~aTHOI nnaTY flOKaSaH Ha pac.I6. 
nna YaKeTBPOBaHHH npoeKTHpyeuwx 6XOKOB paspa60TaHH nnaTH MI-IO, M4, 
MI-I H M4-I B coorBeTCTBMH c THnauM npmueaaeYWX YHKpocxeu. PaaBO~Ka 
aa yHHBepcanDHO~ nnare ocy~eCTBnaeTCK YOHTaZHHY npoBo~oM Mrrt-0,07. 
BHemHH~ B~ yHHBepcanDHO~ uoHTaXHo~ nnarH MI-IO npmBe~eH Ha pxc.I7. 
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3 A K n D q E H ~ E 

llpe~CTaBHeHHHe B ~aHHOK pa6oTe ~YHK~MOHan»HHe 6nOKH 6HnH 
HCilOR»SOBaHH ~nH MSrOTOBReHHH annapaTypH CBRSH rpynnH npOCMOTpOBO
HSMepHTen~HHX cTonoB BITC-2 c uanoK BHqzcnmTen~HO~ MamHHO~ TPA. 
B HaCTOff~ee BpeYH CHCTeUa H8XO~HTCH B OllHTHOK SKCnnyaTa~H. 

ITpH1DrtHaUH 06HapylleHHHX B npo~ecce HaCTpOHKM annapaTypH Heucn
paBHOCTe« 6anH B OCHOBHOM OWH6KM B COCTaBneHHM ne~aTHHX nnaT. 
ITocne ycTpaHeHMH yKasaHHHX owH6oK npaKTH~eCKH Bee 6noKH nocne 
MOHTalla OKaSHBanHC~ pa60TOCllOC06HHMH. 
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