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PA3PABOTKA MHTETPAJIBHOI'O IIU®POBOI'O YCTPOMCTBA
HEJb PABOTHBI

HayauTtbcst cOCTaBIIAThH ANEKTPUIECKHE CXEMBI IIU(PPOBBIX YCTPONCTB HA OCHOBE
0a30BbIX HUPPOBBIX UHTETpaTIbHBIX MUKpocxeM (LIUMC).
Bapuanmul npusedenvt 6 npunostcenuu A.

3AJAHUE

1.1. Ha ocHOBe aHann3a MCXOJHBIX YpPaBHEHUW 3a/laHUs MPOU3BECTU UX YIPO-
nieHue (€ciu 3TO BO3MOKHO) U npeoOpazoBanue. Lens nmpeoOpa3oBaHusi — MpUBECTH
YPaBHEHUS K BUly, YIOOHOMY JUIsl peaiu3aluu.

1.2. CoctaButh (GopMaIbHYIO SICKTPUUECKYIO CXEMY YCTPOWCTBAa U MPUBECTHU
CIUCOK HE0OX0aUMbIX 0a30BbIX 1eMeHTOB. KomnuectBo tuno HMMC u kopnycoB
NMC noimxHO OBITH IO BO3MOYKHOCTA MUHUMAJILHBIM.

1.3. Ha ocHOBe aHanM3a JaHHBIX 3a/aHds OOOCHOBaTh BBIOOpP THUIIA JIOTMKHU
(TTJI, TTJILL, KMJIT) u noaxoasimux no napamerpam cepuit. [Ipu Beidbope UMC
BO3MOKHO ucnoiib3oBanne UMC ¢ paznuuabiM Tunom Jjoruku (Hanpumep, TTJI u
TTJI, TTJIII u KMAIT 1 T.1.) 0py YCIOBUU UX COBMECTUMOCTH IO MapaMeTpam,
coBMeCTUMOCTH 10 nuTaHuio (Bce UMC n0KHBI MUTAThCA OT OJHOTO HCTOYHMKA).

1.4. BeiBOJIbI O pe3ynbTaTax BBIITOJIHEHHOW padOTHI (B YACTHOCTH, MOXKHO yKa-
3aTh U IPyTryMe€ BapUAHThI pEaIM3alMi YCTPOMCTBA).

Bapuantsl ypaBHenuit npusenensl B [Ipunoxxenun A. B atux ypaBHenusx Y1,
Y2, Y3, Y4 — BeIXOAHBIC JIOTHYECKHE CUTHAIIBI ycTporcTBa, X1, X2, X3, X4, X5,
X6, X7, X8 — BXO/JHBIC JJOTUUECKHE CUTHAJIBI ( UX KOJIMYECTBO B Pa3HBIX BapHaHTaX
MOKET OBITh O BOCHMH).

METOINYECKHUE YKA3ZAHUA

Ilens pasmena 1.1 - MakCHMaJbHO YIPOCTUTH U MPeoOPa3oBaTh HMCXOTHBIC
ypaBHEHMS K BHIY, YIOOHOMY Ul peanu3anuu. VCrmoas3yst OCHOBHBIE 3aKOHBI all-
reOpbl JIOTHKA MOKHO YIIPOCTUTH HCXOIHBIC YPaBHEHHUSI.

Hampumep : X-X=X; X+ X=X; X+1=1; X+0=X; X:-1=Xwur.nm.

X1+X1-F(X)=X1- [1 +F(X)] = X1 - ucrnosab30BaH OJHWH U3 3aKOHOB MOTJIOIIIE-
HHSL.

X1 [X1 + F(X)] = X1-X1 + X1- F(X) = X1 + X1 -F(X) = X1 - BoTOM BapraHTe
UCIIOJIh30BaH BTOPOM 3aKOH TOTJIOIICHHS.

[Ipumep ynpoiieHuit U npeodpa3oBaHUN UCXOTHBIX YPaBHEHUIN

V1 =XI1-X2 + X1-X2-X3-X4 (1)



V2 = X1-X2-X3 + X4-X5-X6 )
V3 = X1-X2-X3-X4 + X1-X2-X3-X4 3)

Yupomiaem ypaBaenue (1) :
V1 =X1-X2 (1 +X3-X4) = X1-X2 (UCIoap30BaH 3aKOH IOTJIOMICHHUS).
VYpaBHenue (2) nydiie peann3oBath, ucnodbiys snemenTsl M-HE u NJIN-HE.
O603Haunm X1-X2-X3 =21 , X4-X5-X6 = Z2
Torma: Y2 = Z1+22=271-22, wm VY2=XI-X2-X3-X4-X5-X6
B ypaBuenun (3) o6o3nauum Z3 = X1-X2 ; Z4 =X3-X4.
Torma Y3 = Z3-Z4 + Z3-Z4 = Z3®Z4 u bynxuus Y3 peannsyercst ¢ HCIOIb30BaHH-
em [IUMC «uckimrogaroriee MJIN» © Y3 = X1-X2@X3-X4 (puc.3a).
Oynkuuio Y3 MOXHO peaidn3oBaTh M B TakoMm Bapmante: Y3 = X1.X2@X3-X4
(puc.36) [eno B TOM, 4YTO OJHOBpPEMEHHAsI MHBEPCHSI CUTHAJIIOB Ha BXOJE DJIEMEHTA
«uckiaroyaromee MJIM» He n3MeHseT CUTHaI Ha BEIXOJIE.

CornacHo Ta0IUIle UCTUHHOCTH: 020=191=0,0®01=100=1.
[Toatomy Y3 = X1-X2 @ X3-X4 = X1.X2 & X3-X4.

Hcnons3oBanue ke snementoB M-HE ropasno mpoie u paruoHaibHee (CM.
BBIIIIE), YeM 3JIeMeHTOB U.

bazoseiMu 3nementamu sBistitores snemenTel HE, M-HE, MJIM-HE. Dnemen-
el U, NJIN nmonyuarorcs Ha npaktuke coenuHenueM snementos U-HE u HE, NJIN-
HE u HE. [loatomy snementsl 1, MJIN nmeror 00bI4HO OoJblIee BpeMs 33JEPKKU U
OombIIyI0 TTOTpedasieMyto MomHOCTh. K Tomy ke Bo mHorux cepusix UMC Bbi6op
sanemenToB U, MJIN ouenb orpannueH. OCOOEHHO OrpaHHyY€H BHIOOP MHOTOBXOO-
BbIX (M>2) 3J1eMEHTOB, a TaK)Xe€ JIEMEHTOB CO ClielupUUIEeCKUMH TPpeOOBaHUSIMU (C
MOBBIIIEHHOW HArpy304YHON CIOCOOHOCTBHIO, C OTKPBITHIM KOJIJIEKTOPHBIM BBIXOJIOM,
C TpeMsl COCTOSIHUSIMU Ha BbIxojie). [loaToMy mcxomHbie (GyHKIMU JTydllle peaiu30-
BaTh He Ha Oase anementoB U, NJIW, a Ha 6a3e anementoB  W-HE, NJIMU-HE, mpu-
MEHSI 3aKOHBI TyaJlbHOCTH, @ UMEHHO:

X1-X2=X1+X2 wm X1-X2=X1 +X2
X1 +X2=XI1-X2 wm X1+X2=XI- X2

[Ipu pazpabotke cxembl (1.1.2) BO3MOXKHO HMCIOJIb30BAaHHWE HE TOJBKO MPO-
crevimux (6a3oBbix) annementoB —HE, U-HE, NJIN-HE, U, UJIU, Ho u Gosee clioxkK-
HbIx, Hanpumep, U-NJIN, U-NJINA-HE, «uckmrouaromee UJIN» (puc.1) u T.1.
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Pucynok 1 — Onementsr U-NJIN (a), U-UJIU-HE (6), uckmouaroniee NJIN

Bo3moxxHO Takxke IMPUMCHCHHC JTHOOBIX APpYyrux KOM6I/IHaHI/IOHHI>IX CXCM, €CJIN

(B- Oe3 UHBEpCHUH, T — C HHBEPCHUEH)

OHHM COOTBCTCTBYIOT 3aJaHHUIO U YAOBJICTBOPSAIOT 110 IMapaMCTpaM.

B oxHOoM KOpmyce 0OBIYHO COJEPKUTCSA HE OIWH, a HECKOJIBKO 0Aa30BBIX dJie-
MEHTOB (2+6) . Jli1a panmoHanbHOro ucnonb3oBaHuss MMC M0XHO IPEIJIOKUTH Clie-

TyFoIIee:

—HCIIOJIb30BaTh, HAIIPUMED, JUIIHUE TPEXBXOJOBBIE IJIEMEHTHI KaK JBYXBXO-
JIOBBIC WJIA JIaXK€ OJTHOBXOJOBBIEC (pHUC. 2,a, 0). B KauecTBe MHBEPTOPOB MOXKHO HC-

M0JIb30BaTh U JIMILIHUE 31eMEHTHI «uckiodaromee WJIN» (puc.2,B);

- JIMITHUE 3JIEMEHTBI CXEMBbI C OTKPBITHIM KOJIJIEKTOPHBIM BbIXOJ0M (B HEKOTO-
PBIX BapyaHTaX OHM JOJDKHBI ObITh HAa BBIXOAAX YCTPOMCTBA) MOTYT MCIIOIb30BATHCS
U B KauecTBE MPOMEXYTOUHBIX 3JIEMEHTOB, HO TPEOYeTCsl YCTaHOBKA HAarpy304HOTO

pesucropa (npumepHo 1 kOm).
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PucyHOK 2 - BapHaHTHI HCIIOIB30BAaHHA MHOTOBX0A0BEIX IIMC

[Ipu cocTaBiaeHUU JIEKTPUUECKON CXEMBI CIEAyeT n30erath AyOIupoBaHuUs.
Tak, peanzoBannyto ¢pyHKu Y1 = X1-X2 MOXHO UCMOJIB30BATh U IS MOJTyYe-

Hus Y 3.

Xl & | x1x2
X2
=1| ¥3
X3
xa| &
X3-X4
a)
X1 :
= & L X1-X2
—1| Y3
X3
-~ &
X4 o—
X3:X4 )

Pucynok 3- Peanuzaiust GyHKIHH Y 3 ¢ HCIIOJb30BAHHEM
snementor M (a) u 1-HE (6)

Boibop THma JOTMKM W KOHKPETHBIX cepuil (m.1.3) HeoOX0auMO yUHUTHI-
BaTh, YTO B CIIPABOYHOM YAaCTO NMPUBOAATCS CBENEHHUS O MOTPEOIIEMON MOIIIHOCTH

6



Ha OJIMH TpocTedmmii Jsorudeckuii anemeHT. Ho 6a3oBbie [IUMC conepxar He-
CKOJIbKO TakKHWX 3JEMEHTOB B 0oAHOM kKopmyce UMC, mosroMy 3HaY€HUs MapaMeT-
pPOB OYIyT B HECKOJIBKO pa3 OoJbllie. YUuThIBask 3TO, CiaeAyeT oOpaTUTh BHUMAHHE
Ha 3Ha4Ye€HHE MOTPeOIIEeMON MOIIHOCTH, MPUBOJUMOE B CIIPABOYHUKE — OTHOCHUTCS
JIM 3TO 3HAYEHHE K OJHOMY 3JIEMEHTY Wi JiJ1sl Bcero kopmyca UMC.

st 6onmpmmacTBa [IUMC cymecTtByeT o01iee MpaBuiIo: BBICOKOE OBICTPO-
nercTBUe (Majioe BpeMs 3aJEp’KKH) JOCTUTaeTcs Mpu Oosiblield MOTpedisseMon
MOIIIHOCTA U HA00OpOT — IpH MaJIOH MOTPeOIsIeMOl MOIIHOCTH BpeMs 3a/I€pPKKU
YBEIIMYUBACTCH.

Uckmouenne cocraBinsier KMJII UMC, koTopbie MO CBOEMY CXEMOTEXHUYeE-
CKOMY PEIICHUI0 OTJIMYAIOTCA UCKIIOUUTEIBHO MaJIod MOTPEOIsIEeMON MOIIHOCTHIO
(0,01 - 0,1 MmBT ) B cTaTH4ecKOM pEKHUME.

[Tpu Be1GOpe UMC He Hamo cTpeMutThbest OpaTh cambie OBICTPOJICHCTBYIONINE
CXEMBbl - OHM, KakK mpaBuiio, foporue. ONTUMAIbHBIM CYUTAETCS BBIOOpP, KOrjaa
BpeMs 3anmepkku curHama coctasisieT 50 -100 % ot 3amaHHOTO.
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[Ipunoxenue A

edonon eddun sEHIAIDONTI]]

Y2 = X1-X2- Y2 =X1-X2- Y3 = Y4 = Y2 =X1-X2- Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 = X1-X2-
X3+ X3+ X1.-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5-X6 | X3+ X4-X5-X6 | X1L-X2-X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2- Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 =X1-X2-
X3+ X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3+ X3+ X4-X5:-X6 | X3+ X4-X5-X6 | X1L-X2:X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 =X1-X2- Y2 = X1-X2- Y2 =X1-X2- Y3 = Y4 = Y2 = X1-X2-
X3+ X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5-X6 | X3+ X4-X5-X6 | X1-X2-X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 =X1-X2- Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 = X1-X2-
X3 + X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5-X6 | X3+ X4-X5-X6 | X1-X2-X3-X4+ | X1-X2-X3-X4 | X3+
m X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
M Q
m Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2- Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2-
M.. X3 + X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5:X6 | X3+ X4-X5-X6 | X1L-X2:X3-X4+ | X1-X2-X3-X4 | X3+
. = X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
= Q
1-1=1
= Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 =X1-X2- Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 = X1-X2-
M X3+ X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5-X6 | X3+ X4-X5-X6 | X1-X2-X3-X4+ | X1-X2-X3-X4 | X3+
m X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
= o
3]
m Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2- Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2-
X3 + X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5:X6 | X3+ X4-X5:-X6 | X1L-X2:X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 =X1-X2- Y2 = X1-X2- Y2 =X1-X2- Y3= Y4 = Y2 = X1-X2-
X3+ X3 + X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5-X6 | X3+ X4-X5-X6 | X1-X2-X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2- Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2-
X3 + X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5:-X6 | X3+ X4-X5-X6 | X1L-X2:X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
Y2 = X1-X2- Y2 = X1-X2- Y3 = Y4 = Y2 = X1-X2- Y2 = X1-X2- Y2 = X1-X2- Y3= Y4 = Y2 = X1-X2-
X3 + X3+ X1-X2-X3-X4 + | X1-X2-X3-X4- X3 + X3+ X4-X5:X6 | X3+ X4-X5-X6 | X1L-X2:X3-X4+ | X1-X2-X3-X4 | X3+
X4-X5-X6 X4-X5-X6 X1-X2-X3-X4 X5-X6-X7-X8 X4-X5-X6 X1-X2-X3-X4 -X5-X6-X7-X X4-X5-X6
Q
- 0 1
n ~ ™ < 1) © ~ © o
=
<
=
[="
<
=]




