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B pa6Gore mpefiioxkeHbl MOJIYJIH, YHHBEpcallbHbIE B KJ1acCe CaMOJIBOMCTBEHHBIX H CAMOAHTH/IBONCTBEHHbIX
¢ yHkuui n nepeMenHbix. [Toka3aHo, 4TO 3TH MOYJIM MMEKOT MEHBILEE YHUCIIO BXOI0B 10 CPABHEHHUIO € CO-
OTBETCTBYIOILMMHE MOJY/ISIMH, YHHBEPCAIbHBIMH B KJIacce NPOU3BOJIbHBIX OyneBbix dyHKuui. [Tpenmoxe-
HbI MOJY/H, 3(peKTHBHO (IO YMCNY BHEIIHUX BBIBOJOB) peajlM3yIOlHe OJlHOBPEMEHHO 1BE (DYHKIUH —
TPOM3BOJIbHYIO Oy/eBy (bYHKIHMIO U (PYHKIHIO, €if aHTHBOUCTBEHHYIO H IPOU3BOJIbHYIO OyeBYy PyHKnuIO

¥ (pyHKIHIO, € JBOHCTBEHHY 0.

Beeaenne. OqHOM U3 BaXXHEHIINX 3a/la4 B TEOPUU
oynesbix pyHKOUA (BPY) sBaseTca UX CUCTEMATH3A-
nust M kiaccuukanust. [lpu cucrematuzauuu bPY
OIpENENSIIOTCS CBOACTBA, KOTOPBIE NO3BOJISIIOT 00D-
enuuATh pyHKuM B Knaccel. [1pu 3ToM naubosiee us-
BECTHbI clepylomue Kinaccsl b®Y: mpousBobHbIE
[1], nuneiinble [1], MOoHOTOHHBIE [1], camopBOCTBEH-
uble [1], cummeTpuueckue [2], moporossie [3, 4], oco-
OeHHbIe [5], 6ecnoBTOpPHbIE [6].

ITpu knaccuukagun bPY nepeducnarorcs TH-
nbl pyHKIUN, oOpasylouMx Kaace. [Ipu aToM K of-
HOMY THUIY OTHOCSIT (DYHKIIHH, UHBAPUAHTHBIE OTHO-
CHTEJIbHO BLIOpaHHBIX NpeoOpazoBanuii. Hanbonee
M3BECTHBIMU SIBJISIIOTCSL:

P-kimaccugpukanusi (MHBAapUaHTHOCTb OTHOCUTENb-
HO NMEePEeCTAHOBOK BXOJHbBIX NEPEMEHHBIX);

N-knaccudukanus (MHBapHaHTHOCTL OTHOCUTE Ib-
HO MHBEPCUIl BXOJHbIX IEPEMEHHDIX);

PN-knaccudpukanuss (MHBapMAHTHOCTL OTHOCH-
TENbHO MEPECTAHOBOK M MHBEPCHUH BXOJIHBIX Iepe-
MeHHBIX) [7];

NPN-knaccudpukanus (MHBApUAHTHOCTb OTHOCH-
TENLHO IIEPECTAHOBOK M MHBEPCUN BXONHBIX Iepe-
MEHHBIX, a TAKXKe UHBepCHil PyHKIMM) [8].

Jnsi cokpaleHusi 4uciia THUIOB INPOU3BOJILHBIX
B®Y & [9] Ob1110 nmpeanoxkeHo HCNOAb30BaTh JIMHEH-
Hble ¥ a¢PHHHBIC IPeOOPa3OBaAHMS.

151 noporosbIX pyHKIMIA Oblaa npegnoxena SD-
Knaccudpukanusi (OT aHIIMACKOTO CIOBOCOYETAHUS
self-dual-camopBoiicTBenHast) [8]. [IpeobpazoBanus,
NpUMEHseMble B 3TOH Kiaccudukanuu, MogpoOHO
paccmotpenbl B [10]. DTa knaccudukanus Obina Kc-
NOJIb30BaHA TaKKE W NIl NMPOU3BONBLHBIX BOY.
Ilpu npuMeHeHUN 3TOH KiaccuguKanuu Onpeneisi-
I0TCS TUNbI CAMONBONCTBEHHbIX (PYHKUHUHA n + 1 me-
PEMEHHBIX, KOTOPbIE MOPOXKAAIOT 3aJaHHbIE PYHK-
I[MH 1 IEPEMEHHBIX.

B [11, 12] O6blau npegno>xedsl MOAYIH, peajlu3y-
IOLIME NYTEM HACTPOMKH BCEX NMpEJcTaBUTENEH ca-
MOMIBOMCTBEHHBIX (PYHKIHH 4eTbIPEX TEPEMEHHbIX,
KOTOPBIE B CBOIO OYEpelb MOPOXKAAKT BeeX Npef-
crasuTelieil PN-Tunos GyHKOui TPeX NEPEMEHHBIX.

HauGonee “xpynuas” gnsi B@Y n nepeMeHHBIX
(n 2 4) — camopolicTeeHHass Kiaaccuduxkanud [13],
KoTopas B oTiinuue oT SD-Knaccudukanuu siBiasieT-
ca rpynmnosoii [ 14, 15]. Ilpu npumeneHun 3TOM Kiac-
cudrKanUy ONPEAENSIOT THIIbI (PYyHKLUHA 1 IEPEMEH-
HBIX, NPHA NOJCTAHOBKE B KOTOPBIE CAMOJIBONCTBEH-
HbIX (PYHKLMH yAaeTcss NOPOXKAATb MPOM3BOJIbHbBIE
(pyHKOMU TOro XK€ 4Yucia nepeMeHHbIX. Ilpu aTom
BO3MOXKHBI IB€ Pa3HOBUIHOCTH TAaKOH Knaccugpuka-
muu: 0e3 yueTa MHBEPTHPOBaHUA (PYHKLUH U C yUe-
TOM MX HHBEpPTHPOBaHMA [ 16].

Ha ocHoge aToit knaccudukanuy 6b11M IOCTPOE-
HbI MOJIYJIH, YHUBEPCaJIbHbIE B Kilacce BceX BPY ye-
Thipex [17, 18] u n [19-21] nepeMeHHbIX.

M3 U3J10KEHHOTO CIEAYET, YTO NPH HCIOIb30Ba-
HUM KakK SD-, Tak ¥ caMOBOMCTBEHHOMU Ki1accugukKa-
Ui BechbMa aKTyallbHa pa3paboTKa MOQYJIECH, YHU-
BepcalibHBIX B KJIaCCE CAMOJBOHCTBEHHBIX (DYHKIUI

It llC})Cl\’lCﬂl’lDlA.

HHTepec npefcTaBisiioT TAKKE MOJYJIH, YHHBED-
caJTbHbIE B KJIACCE CaMOAHTHU[IBOMCTBEHHBIX (PYHK-
[OUH, a TaKXe MOMLYJIH, KOTOPbIE NYyTEM HACTPOUKH
peanu3yioT OTHOBPEMEHHO [Be (YHKLHUM — IIPOM3-
BOJIbHYIO B®Y 1 ee aHTUIBOICTBEHHYIO, Y4TO MOXET
paccMaTpUBaTbhCs TaK Ke, KaK BBIYHCIECHHME ITPOMU3-
BOJNIbHON B®Y ofHOBpEeMEHHO Ha [BYX NPOTHBOIO-
JIOXKHbIX Habopax [22].

Yka3zaHHbIE BBUIIIE MOMNYJIN PacCMaTPUBAIOTCHA B
HacTodIlel cratbe. B Hell npefioXeHbl TakXke MO-
MyJId, KOTOpblE NYTEM HACTPOUKH OJHOBPEMEHHO
peamusyror B®Y u pBoficteennyio ed. ITokasano,
YTO MOAYJHU, YHUBEPCAJIbHBIEC B YKa3aHHBIX KJaccax,
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HUMEIOT MEHBIIIEE YUCIO BXOMOB 10 CPAaBHEHUIO C CO-
OTBETCTBYIOIIMMU MOJYJ/ISIMH, YHHMBEPCAJIbLHLIMU B
KJ1acce MPOM3BOJIBLHBLIX (PYHKIMiL. ITO 0OBsACHACTCS
TEM, YTO A1 (PYHKUMI yKAa3aHHBIX KJIACCOB yaeTCs
OINPENEINTL TaKNE UX CBOMCTBA, KOTOPbLIE MO3BOJIS-
IOT KOMPOBaTh 3TH PYHKIUKU Goslee POCTO (UMETH
bonee “KOpoTKHE” KOAbl HACTPOMUKH JJIsl COOTBETCT-
BYIOLIMX MOMYJIEH), 4YEM NPOU3BONbHBbIC (DYHKIUT
(23].

1. Peanuzanus 0yneBbIX pyHKIHHME MYJIbTHILIEK-
copamu. B cnyyae npuMeHeHuUs B KayecTse andasu-
Ta HaCTPOWKHU KOHCTAHT 0 u 1 mpocreimmm mMopy-
JieM, yHMBEpPCalbHbIM B PacCMaTpPUBAa€MOM KJacce
(yHKnui, siBasietcs Myabrumiekcop (MX) ¢ n uH-
(POPMAaLMOHHBIMM U 2" HACTPOCYHBIMHU BXOLAMHU
(puc. 1), koTtopsiii Ha3bIBaeTcsa MX “2"7 g 17 [24].

INpu nogaye Ha MHGOPMAMOHHbIEC BXOIbI MOTYJIsI
BXOJHbIX [IEPEMEHHBIX X), X;, ..., X,, B IOPSIKE, COBINa-
JIAlOLIEM C KX TIOPSAKOM B JIEBOH YacTH TaGMIbI KC-
tuHHOCTH (TH) peanusyemoit ¢pyHKuuH f, ero HacT-
poliKa OCYHIECTBIAETCA “niogayeil’” CToNOnA 3HAYE HUI
TH, obo3HauaeMoro cumMBoJIoM |f], Ha HaCTpoedHbie
BXO[bl MORYJs1.

M3 u3n0XKEHHOTO CHEmyeT, YTO 4HHCIO BXOHOB
MyJIbTHILIEKCOPA B 3TOM Cllyyae ONpPENEIsieTCs Co-
OTHOLIIEHUEM

M](n) = 2n+n.

2. Peasmmzanus OyneBbIX ¢yHKUMHA, WHBEPCHBIX
3afannbivM, OyHKIMA f* Ha3bIBa€TCS MHBEPCHOM K
$pyHkUMH £, ecau

Fx, X o x,) = 1f (X, X, oy X)),

sy 1
HecMoTps Ha TO, 4TO MyJibTHIIIEKCOP “2" B 17 MO-

KET pPeann3oBaTh Kak (PYHKLUIO f, TaK U (PYHKLHUIO
f*, OyneM ucrnonb30BaTh cXeMy (puc. 2), KOTopas pe-
anu3yeT PYHKUUIO f ¥ 110 CTOA6nY 3HaUEHuil |f].

3. Peanm3zaums GyneBbIX (PyHKUHA ¢ MHBEPTHPO-
BAHHBIM CTOJIOIOM 3HAYEHHH MIIM ero BepxXHeu, HiIH
HUKHeH nmoaoBuHol. MseectHo [25], uTo

f=f®0;, f"=f@I.

IIpu aTtom cxema Ha puc. 3 Npu nojave Ha BXOH Z

VI LA 2294 o8 DAV L

koHcradT O u 1 mo3BossieT no TI/I 3aflaHHON PYHKIUH
fpeanu3oBaTh Kak (pyHKLMIO, TaK U €€ HHBEPCHIO.

B [26] Obinu npepioxKeHbl iBa NpeobpazoBaHust
boy

= (I 1f (= 0) v x,f(x, =
= (If(x, = 0)vx, If(x, = 1) ® x,
M3 3THX COOTHOLLEHUH CIEAyeT, YTO
fo= I lfy =0y v fix,=1) = f® Ix;3)
fi=Tofx, =0 vy lf(x,; =)= f®x,. f

2.1)

NS lx = £ 1x;

fa® x;.

3.1

HU3BECTHUA AKAJEMHU HAYK. TEOPUSA U CUCTEMBI YIIPABJIEHHUA Ne S

~
>

7l ¥ —f
—1 n
i T
X .xn
Puc. 1.
] MX
. f
FiE ks —{ ﬁ—f”
—1 n
T T
X x,
Puc. 2
S MX
27 f

-

@ [ Ifs Ifs
Z

Taxum o6pa3oM, cxeMa Ha puc. 3 Ipu Iofgade Ha
BXOJ Z KOHCTaHT 0 4 1, nepeMeHHol x; U €€ UHBEpCUU
1 MO3BOJISET 110 CTOAOLY 3HAYECHUH |f| peanu3oBaTh

3aJlaHHYI0 (DYHKLIHIO f, €€ MHBEpCcHIO f*, a Takxke

dynxunu f; u f, [27].

M3 npuBeeHHbIX COOTHOIUCHUH WM pa3lioxe-
Hu#i Pupa cnenyer, 4To, ecnun

fx;=1) =1f(x,-=0), o f = f(x;=
flx;=0) = —|f(xl-=1), To f = f(x;=0)D x,.

STu PYHKLUH MOTYT ObITh Peann30BaHbl CXEMOIH
Ha puc. 3, B KoTopoit MX “2" B 1” 3aMeHeH Ha MX
“pn-lg 1™, Hnst Takux hyHKIEH BBIMONHASTCA COOT-
HOLLICHHE

S0, x,, ..., x,) = f"(l,x_,_, v X )

4. Peannzanusa 6yneBbix ¢GyHKUHiE, AaHTHIBOHCT-
BEHHBIX 3ajanHbIM. PyHKIUs f! Ha3bIBAETCS aHTU-
nBoncTeeHHoi [13] dyuknuu £, ecnu

A, X o x) = fCx, Tx, o Tx).

HecMoTpst Ha To, 4Tto MynbTunnekcop “2" s 17
MOXET peajln30BaTh KaK (PpyHKOUIO f, Tak U (PyHK-
uiio f2%, B JTaHHOM ciiydae OyieM NPHUMEHSTb CXeMY
(puc. 4), koTopas peanusyeT PYHKIMIO f* 0 cTONO-
1y 3HaueHwui |f].

1) (-B—|x,-;
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f

|f| 27 _f_/"an

5. Peanuzanus OyjeBbIX (PyHKUMH M HM aHTH-
ABOHCTBEHHBIX. CXeMa (pnc S)ympuz=0 peanusyeT
NpON3BOJIBHYIO 3afaHHYIO QyHKIuIO f, a npu z =1 -
(1) 1591 7070 el

6. PeanuzauuMs CcaMOAHTH]BOHCTBEHHBIX (3ep-
KanbHbIX) pyukuui. PyHKIMs f Ha3bIBAaETCs CAMOAH-

TuaBoHcTBeHHOM [13], ecnu

f(XI,XZ,...,X = f(1x131x29-"v—|xn)'

M3 3TOro COOTHOIIEHHUS CNEAYET, YTO (PYHKIHUM
3TOrO KJjlacca UMEIOT OJUHAKOBBIC 3HAYECHHA Ha NPO-

Taoauua 1
Xp X| X3 D, D,
0 0 0 0 0
0 0 1 0 1
0 1 0 1 0
0 1 | 1 i
1 0 0 1 I
1 0 1 1 0
i i 0 0 i
1 1 1 0 0
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yaTh TaKKe (byHKIII/II/I CHMBOJIOM f c PyHKIUH 3TOT
KJ1acca MOTYT ObITb Ha3BAHbI TAKXKE 3€PKaJbHBIMH,
TaK KakK B KaXXIOH U3 HUX BEPXHsS M HUXKHSS N10JI0BU-
HbI CTONONA “3€pKalbHbl” IPYT APYTY.

JIknsa ¢yHKIui 3TOro Knacca cnpasejIiBO COOT-
HOLLCHUE

f@0, x4, ..., x,) = fan(l,xz, ..

Tak Kak caMOaHTHJBOWCTBEHHBIE (PyHKIHUHK 0OJ1a-

naroT cnenudUuyecKuM cBoricTBoM (6.1), To nosipas-
eTcd BRORMOXHOCTL ﬂPHTIV[’-!ﬂTIVIH (hVHI(nVIDI ATOTO

KJacca CXEMOH, HaCTpauBaeMOpl KOHCTaHTaMH M CO-
jepXKaliei MyJIbTUIIIEKCOP MEHBILIEH Pa3MePHOCTH,
yeM OH TpebyeTcs ISl peanu3aniy NPOU3BOIbHBIX
YHKIMI TOTO Xe uuciia NePEeMEHHbBIX. '

(6.1)

o X))

Jns HaxoXAEeHHUs TAKOW peanu3aluy pacCMOTPUM
NEePCOHALHO B KAYECTBE NIPUMEPA CXEMY, NIPE/ICTAB-
JEHHYIO Ha puc. 6.

D YHKIMOHUPOBAHKE 3TOM cXeMbl onucbiBaeT TH

U3 paccMoTperust 3TOH TaGIuLbl CIEAYET, YTO,
BO-TIEPBbLIX, 3HaueHust pyskuun @, u P, pacnonara-
10TCcs B BepxHeit nonosune TU B nekcukorpaduuec-
KOM TOPSIIKE, a BO-BTOPbIX, BEPXHsSL U HUXKHIS 110-
JIOBUHBI KaX[JOoW W3 3TuX (PYHKOUH “‘3epKaNbHbI’

APYT pyTY.
Takumu xxe corcTBaMu obnanaroT TH fas pysk-

o

51

D, =x,DPx,....,P, = x,Dx,
V3 u3J10KEHHOIO ClefiyeT, 4To cXema (puc. 7) pe-
anu3yeT 3afaHHylo (PYHKUMIO f4(xy, X, ..., X,) IIpA

noga4ye Ha €€ HaCTPOCYHBIC BXO/bI BerHeI/I IOJIOBH-

o o can
HbI CTOJIONA 3HAYECHUI 3aJaHHON PYHKIUU ‘ fa

IIpumep 1. Peanu3oBaTh C NOMOIIBIO CXEMBI
(puc. 7) 3epkanbHy10 pyHKUMIO f= o x; Vv x(ﬂxﬂxz,

st koTopoit | £ = 0001,

Hckomast cxema npuBejieHa Ha puc. 8. Tak Kak U3
paccMOTPEHHUs 3TOM CXeMBbI clefyeT, uTo f = @, P,, To
NIOJIy4EHHAs CXEMa MOXKET ObITh YIPOILIEHA (pnc 9).

TakuMm 0Opa3oM, B JaHHOM cilydae CIPaBeIIuBO
COOTHOIIIEHUE

1x0x1x2 v xo—lxlhz = (X @ x) (X D x3).

AHanoruyHoO MOXHO NOKa3aTh, YTO €CIIH B CXEME
Ha pHcC. 7 3aMEHUTb NIEPEMEHHYIO Xy HAa €€ HHBEPCHIO
_lxo, TO HOBas cxema (puc. 10) peanusyeT 3afaHHYIO
byBKLHIO f (X, X , X,,) IPH 1101a4e Ha ee HacTpo-

1s -
. .
TS DYATTLT UIHWHP;{ TTO"I\DII“LI CTOW l"la 3““‘%6}‘!‘!{

CYHLIC DAVILDL T1¥LA
f
H -

3ajjaHHON (PYHKI[UH
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X

— 1Yis

pen| |2

— n

fcau

Xo X1 Xy

Puc. 9.

IIpumep 2. Peanu3osaTbh C NOMONIbIO CXEMBI
(prc. 10) 3epranbHyIo QYHKIMIO f= [y ) Xy V XoX, Xa,

= [0001[.

BoinonHss nocTpoeHue U npeoOpa3zoBaHUE, aHa-
JOTHYHbIC NPUBEACHHBIM B MPEAbIAYLIEM NIPUMEPE,
NOJlyYNM UCKOMYIO cxeMy (puc. 11), u3 paccMoTtpe-

TeT

HUsl KOTOPOH CACAYCT, 4YTO

7151 KOTOPOH | 2

-IXO_IXI—IXZVXOXIXZ = (Wx()@xl)(]xo@xz).

W3 u3noxeHHOro ciaegyet, 4To NpH HaCTPOHKE
KOHCTaHTaMHU MOJyJ1b, yHUBEPCAaJbHBIA B K1acce 3ep-
KaNbHbIX (PYHKIUHA n NEPEMEHHbIX, MUMEET YHCI0
BXOJIOB, OIIPEEJIAEMOE COOTHOLLIEHUEM

M,(n)=2""+n

IIpennoKeHHbIN NTOAXO MOXHO paccMaTpHUBATh
M HECKOJIBKO C JPYroil CTOpPOHbI: OH MO3BOJSET MO
3afaHdoil B®Y n nepeMenHbIx f(x, ..., X,) CTPOUTH
3epKaNbHYI0 (PYHKIMIO 7 + | mepeMeHHbIX f* (x,,
Xi, -.-»X,), B KOTOPO! IIOJIOBWHA CTON0LA 3HAUEHUH COB-
HafjacT Co CTONIOLOM 3HAYECHHH 3alaHHOM (PYHKIIMU.

B zaknroueHue pasfesia OTMETHUM, YTO U3 U3JIO-
XEHHOTO BBILIE CIEAYET, YTO cxeMa (puc. Sy npu z =0
peanu3yeT 3afaHHyI0 PyHKUUIO f(xy, ..., X,); IpU Z =
=1 — pyskgmo f24(x,, ..., X,); IPH Z = x5 — PYHKIHUIO
S (xgs Xys ..., X,), BEPXHSIA IOJIOBHHA CTOJIONA 3HAYE-
HUII KOTOPO# COBMAiaeT CO CTOJIOLOM 3HaYeHHUH 3a-
JIAHHOU (DYHKIMU f; IPH 2 = X, peanu3yeT PyHKIHIO
T (Xgs Xy --» Xp,), HISKHSIS IONOBHUHA CTOJOLA 3HAUE-

8 WU3BECTUS AKAJEMHUH HAYK. TEOPUS U CUCTEMBI YIIPABJIEHUA

0 - MX
0— f
0 — R
1 —
D, D,
® ®
Xo X X2
Puc. 8.
— MX fom
] - %
_—— n
Dy D,
@L..|®
Txgxy; +-+ x,
Puc. 10.

HUH KOTOPO#H COBNAfAET CO CTONOIOM 3HAUYCHUI 3a-
HaHHOH (DYHKIUH f.

7. Peanuzaunsa Oy.JieBbIX (yHKUHH, 1BOHCTBEH-
HbIX 3agaHabIM. OYHKOUA f* Ha3bIBA€TCs JBOHCTBEH-
Holi [4] K pyHKIMH f, ecnu

fu(xl’ X2y +ees xn) = _|f(-|x17 —|x2’ tey ~|xn)'

HecmoTpst Ha TO, yTo MyabTuniekcop “2" B 17
NpU HACTPOHKE KOHCTAHTAMH MOXKET peajln3oBaTb
KakK GyHKIUIO f, TaK 1 PyHKLHIO f* (eCU npeaBapu-
TeabHO noctpoutsh ee TH), B JaHHOM cnyuyae 6yaeM
NPUMEHATH CXEMY Ha pHc. 12, nOCTpOeHHYIO Ha OCHO-
BE CXEM Ha puc. 2, 4 1 peanusyroinyo ¢pyHKLHIo f2 no
cTonbuy 3HadeHui |f1.

8. Peamnsanms GyneBbIX (pyHKUMA M MM IBOHCT-
BeHHbIX. CxeMa Ha puc. 13 npu z = 0 peanusyer 3a-
HaHHYy10 PYHKOUIO f, a pu Z = | — pyHKIUIO f*.

9. Peanusauus CcamMOJBOHCTBEHHBIX (PyHKINMM,
OyHKIUA f Ha3bIBa€ TCA caMOIBOACTBeHHO [13], ecan

f(xl’ X2y veny xn) = _|f(—|.xl, -|x2, ey —I.xn).

M3 3TOr0 COOTHOLICHUS CIEAyeT, UTO (YHKUHUH
3TOro KJlacca NPUHAMAIOT NPOTHUBOIOIOXKHBIC 3HAYE-
HUS1 Ha NPOTHBOIIOJOXKHBIX BXOJHBIX Habopax. bynem
00603HaYaTh TaKie (PyHKIMU CUMBOJIOM . VI3 mpuBe-
[ICHHOTO COOTHOLUECHWUSA CIEAyeT, 4TO I (DyHKLUHA
9TOro KJjlacca

—If(xl’ x2’ SRS xn) = f(—lxl’ -|x2? LR —Ixn)'

Ne 5 2001
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S

- I

S~
]

Puc. 13.

CaMoO/IBOMICTBEHHbIMU SABJISAIOTCSA, HAapUMEp, Ta-
Kue (pyHKIMHY, KaK

f2=%® x, @ xy;

fi = xp(x; vV Xy vV x3) VX xpxs.

f1 = xp{x, VvV xp) VX xy;

Jnst pyHKOUHA 3TOro Kaacca paHr (YUCI0 eIUHULL
B cron6ue 35ayennii) R = 2"~ a uHpexc (4ucIo nap
IPOTHBOIOJOXKHBIX BXOJIHbIX HAOOPOB, Ha KOTOPbIX
(yHK1LUs1 TpUHUMAET SANHUYHbIC 3HaYeHus) [ =

Jiyist caMOJIBOMCTBEHHBIX (DYHKLMU CIIPABEJINBO
paBeHCTRO (8]

fQ0, x5y ooy X)) = f(L, X .. 9.1

ComnocraBuM cooTHollieHHe (9.1) nns camofBof-
CTBEHHBIX (PYHKLMA C COOTHOLIECHUEM (6.1) miis ca-
MOAHTHUABOHCTBEHHbIX (PyHKuMiA. M3 9TuUX COOTHO-
LLICHUH CJIETYET, YTO €CIIN B KAXKAOM U3 ITUX KJ1acCOB

BbIOpaTh MO OOHOM (PyHKIMH, Y KOTOpPbIX BEPXHHE
NMOJJOBUHDI m*nnﬁnnn IHAUYEHUH f(ﬂ X x. ) COBRMA-

SV ARsEIRLSSSE Dt O EsTE SReSSssss A9 LY Tt "' ns T EEE
[AIOT, TO UX HUKHHE [TOJTOBUHBI OylyT MHBEPCHBIMH.

Jnsi HHBEPTUPOBAaHUS HUXKHEH NOJIOBUHBI CTOJIO-
1a 3HAUEHHI BOCIIONb3YEMCS paBEHCTBOM (2.1).

Hcxops 13 HM3NOXKEHHOTO CHEAYET CIPaBENIIN-
BOCTb COOTHOWICHMWH A (PYHKIUHA paccMaTpHUBae-
MbIX KJIaCCOB, Y KOTOPbIX BEpXHHE NIOJOBUHDI CTOJO-
OB 3HaYEHUH COBNAJaloT

fcn(xhxb ---’xn) = fcan(xl’ X5 .-

FNx Xy oy X)) = FXL Xy oo X)) @ X, (9.3)

IIpumep 3.Ilycrb 3aganbl caMOnBOMCTBEHHAs
bYHKIUSA f = Xo(X| V X3) V X X3 H CAMOAHTHUJIBOMCTBEH-

X))

LX) Dx; (9.2)

HU3BECTHUA AKATEMHWHU HAYK. TEOPUA U CUCTEMBI YIIPABJIEHUA N 5

———— IAVIIX
fall fll
27 | -
¥
— n
X, X,
Puc. 12
T MX fCa
a fcn
. n
|fcan| . 2 @
] n
l
T T
Xl Xn
Puc. 14.

Hasi (pyHKUMA f = —lxoxlxz v xo—lx,-lxz. OnpepenuTs B3a-
MMOCBSI3b 3TUX (PYHKIUA.

Ha ocnosanuu cootHomenust (9.2) u (9.3) copa-
BEJIJIMBBI CIICTYIONIUE PABCHCTBA!

Xo(X] VX)) VX Xy = (lxpx,x, v xﬂxﬂxz) @D x,;

HecmoTps Ha TO, 4TO Kaxkpas U3 PyHKUMA f7(x,,
Xay + ooy X)) BF(X|, Xy, ..., X,) MOXKET ObITh peAJIN30BaHA
Ha MyJbTHIIEKCOpe “2" B 17, mpuBEEeM CXeMbI
(puc. 14, 15), peanusyromue cooTHowueHusA (9.2) n (9.3).

Tak Kak caMOJBOHCTBEHHbIE (DYHKIUHN 0OaafaloT
cnenupuIecKuM cBOHCTBOM (9.1), TO NosiBIsIE TCA BO3-
MOXHOCTh peanu3anuy (pyHKLIMI 3TOro Kjacca cxe-
MOH, HACTPaMBa€MOH KOHCTAaHTAaMH M COJEp>XKalleH
MYJIBTUIIIIEKCOP MEHBIIEH PA3MEPHOCTH, YEM OH Tpe-
OyeTcs I8 peanu3ai NPOoN3BOJbHBIX (OYHKIHIA TO-
ro xe qncna nepeme}mblx Jnst 3TOrO 3aNUIEM COOT-

ey Adhvrrrrooer oo 1

HOILICHHE { \—r) 414 CaMOOBOWCTBCHHDIX (PYHKIYH 72 + 1
TIEPEMCHHDbIX
A
f (x()! Xps Xy oees xn) =
9.4)
cal
= f (XO,X],XQ,...,X,,)@X().

YuureiBasi TOT (pakT, UTO /s KaKAOH caMOaH-
TUIBONUCTBEHHOM (DYHKIIMM MOXKET ObITH HalIEHa ca-
MoyiBoiicTBeHHast (PyHKIUS, [JIs KOTOPBIX CIIPaBEN-
JIUBO PABEHCTBO

| fca,u

Ha OCHOBAHNU COOTHOILLICHUSA (9.4) M CXeMbl Ha puc. 7
MOXET ObITb NOCTPOEH MOAYJb, YHUBEPCAJIbHbIA B

Y
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KJ1acce caMoNIBOMCTReHHBIX yHKIui 1 + | mepemen-
HbIX, HACTPauBaeMbIil KOHCTAHTaMH, KOTOPBIA CO-

IEPXKUAT MyJbTUIIIEKCOp “2" B 1”7 (puc. 16).
OTMeTHM TakKe, YTO €ClIM B 9TOM MOfyJIe 3aMe-
HUTb Xy Ha |x, TO HOBas cxeMa (puc. 17) peanusyer 3a-
NaHHYI0 PYHKOUIO (X, Xy, Xy, ..., X,) TIPH TIOfAYE HA
€€ HaCTPOEYHbIe BXOJbl HUKHEM MOJOBHHBI CTOAONA

3HAYEHUH 3aaHHON (DYHKIUK ‘ il

M3 M3Nn0XEeHHOro clefyeT, YTO NpU HAaCTPOHKE
KOHCTaHTaMM MOJyJb, YHUBEPCaJbHbIH B KJlacCe Ca-
MOJBOHCTBEHHBIX (PYHKLMH n NEPEMEHHDbIX, UMEET
YHCIIO BXOHOB, ONPEACIIEMOE COOTHOLIEHHEM

Min)=2""+n.

[Ipumep 4. PeanuszoBaTb ¢ NOMOLIbIO CXEMBI
Ha puc. 16 dyHKUMIO f; = Xo(X,V X;) V X; X2, AJISL KOTO-
7 = 10001,

[Ipy nopmade Ha HacTpPOEYHbIE BXOHbI MYJIbTH-

poit

mnexcopa “4 B 17 cronfua 3HaveHui !f,i' nOoNy4YUM

Ha ero BbIXofe PyHKIHIO g = (I)libz. W3 uznoxenHo-
ro clefyeT, 4YTo 3afaHHas pyHKuMs f MOXET ObIThb
peann3oBaHa CXeMOM Ha puc. 18.

N3 paccCMOTPEHHS 3TOI CXEMBbI CIIEAYET, YTO
xo(xy vV X) VXX, = (XD X)) (x) D xp) D xy.

IMpuMmep 5. PeanuszoaTb napaiiaenbHbli Of-
HOPa3PsIIHBIN IBOUYHBIA CyMMaTOp, (pyHKIMOHUPO-
BaHME KOTOpPOro omucbiBaeTcs ¢opMmynamiu f, u fo,

cxeMoii U3 iByxBXxopnosbix 31eMeHToB 1 1 HEPAB-
HO3HAYHOCTLE.

HUckomasi cxema, NIOCTPOEHHAs ¢ UCTIOJIB30BaHUEM
CX€Mbl, IPUBEJIEHHON B MpEIbIAYIIEM IPHUMEPE,
npejacrasicHa Ha puc. 19 [28].

IIpumep 6. [TocTpouTh MHOrOyYHKIMOHAb-
HbI{l MOMly/1b, PEAIU3YIOLINI NyTEM HaCTPOUKHU CHC-
teMy (pyHKUOHMi, nepsas U3 KOTOPLIX SBNACTCA (PYHK-
uuei nepedoca (f"), a Bropasi — pyHKIMe#H 3aeMa (f°)
NapajuieIbHOTO OJHOPA3PSAHOrO JBOUIHOIO CyMMa-
'T‘ﬂpﬁ -REIUUATATE ]I,

PaccMOTpUM  HECKOJIBKO BapHaHTOB PEIUCHHS
39TOM 3aj1auMl.

1. PeanusyeM paccMaTpHBaeMbId MOJ1yJlb, HacTpa-
MBaEMblil KOHCTAHTAaMH, C IOMOIIbIO MYyJIbTHILIEKCO-
pa “4 B 1” u gByxBxofioBbIX 31emMeHTOoB M u MJIN.

BoibepeM piis peanusanuu popMyIibl CaeqyoLe-
ro BUfa:

fl'l
f3

Txgx12, v xo(x1 v X,);

1x0(x! V X)) V XpXyXs.

Ilonaras g, = xix,, & = X; V X;, OOBEUHUM

U3BECTHUA AKAJTEMHH HAYK. TEOPHMA U CUCTEMbI YIIPABIIEHUA N5

S MX
fC}I an
lral |2 ©)
— n
| |
T T
X1 Xn
Puc. 15.
—_— MX fon
[ en] = (27 P g T
Ifg 1 \L/
— n
(Dl q)n
U ]
1 4 I I
Xp X1 Xp
Pic, 16.
_ MX Fon
—_ n
@ 1®
1
-Ixe X X,
Puc. 17.
h
|
®
Py —
&
® ®
)
Xp X] X2
Puc. 18.
3aJJaHHbIC POPMYJIbL:
= lzf"vzf =

= ]ﬂxogl v -|zx0g2 % z.])cog2 v z2x08; (puc. 20).
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flz ]: 1
® ®
| [
&
|
® ®
l
Xo X1 X2
Puc. 19.
Xy & 00 MX

X2

I

Z Xy
Puc. 20.
0 —000 MX
0 —001
0 —010
1 1900 ol—F
— 42
0 —101 |
0—I110
0—111
Xo X1 Xg d
Puc. 21,
Fy
L
®
[
&
® ®
i
Xoxl x2 Ve
Puc, 22.

HIAJIBITO

TaxkuM obpazom, npuz=0F"=f,aguaz=1F*=f,.
2. Peanusyem 3TOT MOAyib, HacTpanBaeMblii
OTOXKAECTBICHUAMH, C IIOMOLUBIO MYJIbTHIIEKCOPA
“8 B 1”7 u pByxexopoBoro 3aneMeHTa HEPABHO-
3HAYHOCTS.
BriOepem s peanuzanuu (popMyJibl CIERYIOLIE-
ro Byja:

ff=(xovx)x,vxyx;, f =(xyVv )c,)—lx2 V XpX;.

ITpeoGpasyeM nepByio U3 3TUX POPMYJI Ha OCHOBE
cooTHoLIeHus (9.4) 1o NEPEMEHHO X, a BTOPYIO — Ha
OCHOBE TOI'0 € COOTHOLIEHHS 110 IEPEMEHHOII X,

fh= (—|x0x,x2 v x0—|x,-|x2) D x;

f= (—lxoxlxz v x0—|x,~|x2) D x,.
Takum obpazom, F, = (—lxoxlxz % xolxllxz) @ z. Cne-
AOBaTENbHO, z =Xy Fy=f", anpuz=x, F,=f% Cxema
MOJyJisl, NOCTPOeHHAas Ha OCHOBE CTPYKTYPbI, IpUBE-

JIEHHOM Ha puc. 3, B KOTOPOH MYJIbTUIJIEKCOP HACT-
POEH KOHCTaHTaMu, NIOKa3aHa Ha puc. 21.

3. Peanuzyem 3TOT MOJyNb, HACTPAUBAEMbIA

OTOX/ECTBJICHUIMH, C [IOMOII[bIO nByXonnOBbi); 3_J_I_e-
medToB U m HEPABHO3HAYHOCTD.

Bri6epeM pist peanuzanui popMyibl, NpUBECH-
HbIE B IPEABIAYLHIEM MYHKTE.

Tak KaK OHHU ABASIIOTCSA CAMOJIBOMCTBEHHLIMU, TO
7= (20 @ x) (X @ xp) @ xo;
ff= (X0 ® x1)(x @ xp) @ xy.
Takum obpa3oMm, F; = (x, @ x;) (x, @ x,) @ z. Cne-

NOBATENbHO, NpH 2 =Xy F3 =f,anpuz=x, F; = f.
Cxema 3TOro MOAYJIsl IpHMBEJEHa Ha puc. 22 [29].

4. PeanuzyeM 3TOT Mopynb, HAacTpaHBacMbIi
KOHCTAaHTaMH, C IOMOUIbIO IBYXBXOJOBbIX 3JIEMEH-
tos U, HEPABHO3HAYHOCTD u mynbTunnek-
copa“2B 1"

HMckomas cxema (puc. 23) nocTpoeHa Ha OCHOBE
CXEMbI Ha pucC. 22.

5. Peanusyem 3TOT MOfyJib, HACTpaUBAEMBblil Tie-
PEMEHHON U ee MHBepCUel, ¢ TOMONIBIO IBYXBXOJO-

BbIX 311eMedToB M u HEPABHO3HAYHOCTE.

BHOBb BBIOEPEM [1s1 peatu3anui popMyibl cie-
IYIONIETO BUA:

n

f1 = Txgx xy v xo(x) v xy),
3

f = —Ix()(xl VX)) VXX Xy

IIpeobpazyeM atu GopMynbl ciaegyouuM o6-
pazom:

f= (1x0x1x2 v xﬂxﬂxﬁ D xo = 80 D x0;
2= (xg I, 1y v xpx, x,) @ Ixg = g, @ s

MU3BECTUA AKAJEMHWHN HAYK. TEOPUS U CUCTEMBI YIIPABJIEHUST Ne 5 2001
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) ol
4
1

X

oMX

Xo X1 X9 Z

Puc. 23.

1

@
L
&
I
@
|

Z Xy Xy X9

Puc. 25.

Tax, cronOup!l 3HaYCHUH 3€pKaNbHBLIX (PYHKIUI
8o ¥ gy COCTOAT U3 OJMHAKOBBIX (PparMeHTOB IMOJIO-
BHHHOM [|JINHbI, PACIIOJIOXKEHHBIX B IPOTHBOIOOX-
HOM MOPANIKE, peaju3yeM NEePBYIO U3 HUX CXEMOI Ha
puc. 9, a BTopylo — cxeMoii Ha puc. 11, Tlpu atom

fn = (X0 D x1)(x) @ x3) @ xy;
= (@ x)(1xy @ x,) ® x,.
Takum o6pazoM, Fs = (2 ® x,) (z ® x,) @ z. Cnepo-

BaTENbHO, IpU 2 =X, Fs =f, anpnz= lx, Fs =f. Cxe-
Ma 9TOro MOJYJIsl IPUBEJIEHA HA PHC. 24.

(9.5)

Fs
!
®
|
&
! [
® ®
l
z X X3
Puc. 24.
F
|
®
&
I ! !
@ | ® |®
I l
Xo X1 X2 X3
Puc. 26.

6. PeannsyeM Mogyib, HacTpauBaeMblii KOHCTaH-
TaMH, ¢ TIOMOUIBIO [IBYXBXONOBBIX 3jieMeHTOB U n
HEPABHO3HAYHOCTE.

Vi3 cootnomenuit (9.5) cnenyer, 4To MOAYIbL MO-
KeT ObITh ONHKCAH CNEAYIOMM 00pazoM: g = 7 @ x,
Fs=(g @ x)D(g D x,) ® g. Takum obpaszom, npu z =0
F'=fs,anpuz=1 F*=f;. Cxema MOJly/isi IpUBEJEHA
Ha puc. 25.

Ecnu cxeMy Ha puc. 25 10NOTHUTD [BYMs [IBYXBXO-
nosBbIMH 3iemMeHTaMu HEPABHO3HAYHOCTD,
peanusyomuMe  pyHKOUI0O “cymMa” (“pa3HOCTB”),

Taéauna 2 Tadnaupa 3

. Peanusyemas |Peanusyemsble A
2mxombll 21| 22 | cxor wa pro. 10 Dynran X | x x x| fi |6 5] Ff
Lf1 0 0 Puc. 1 f 0 0 0 0 0 1 0 1 0
171 0 z Puc. 3 e 1 0 o0 1 0 1 0 1 0
If1 1 0 Puc. 4 fon 2 10 1 0| 0 1 0 1 0
| /1 z 0 Puc. 5 fIpn 310 1 1 0| 0|00 1
fzau %o 0 Puc. 7 oo 4 1 0 0 0 0 0 0 1
Puc. 13 5 1 0 1 1 0 0 1 1
[f] z z Hc. 1 6 ) | 0 | 0 0 | |
n X | X | Pncl6 A 711 1 11 |lo|o]| 1]
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2" . @ I
— n
[ I
@] [®
Xm0 Xy 5]
Puc. 27.
MX
|fis | P fs
: n
MX
|2 2" fe
n
@ |®
Cxl
X0 X T Xn
Puc. 28.
Cxl 0 MX
P f
gl 1
2n+l
| f2x] —
n+1 0 MX
1o
1
| Cx2
Xy X] X,
Puc. 29
—_— Cx2—  f
JA
: 2n +1
| rea] -
—_ret [T
Xy X xn
Puc. 30.

ONHKCBIBAEMYIO COOTHOLUEHUEM f = Xy @ x; @ x,, TO no-
JiyqJaeTcs napalyieIbHbIA OMHOPa3PATHbLINA ABOUYHBIN
CYMMaTOP-BbIYNTATEND, COAEPXKAIMA LIECTb [IBYX-
BxonoBbIX anieMeHTOB HEPABHO3HAYHOCTEDE 1
ONIMH ABYXBXOHOBOH anemeHT U [30] u koTopslii of-
HOpOJHEE WIIH NMPOIIEe U3BECTHBIX cxeM [31].
IIpumep 7. PeannzoBaTh ¢ MOMOINBID CXEMBI

(puc. 16) NONOXUTEABHYIO CAMOIBONCTBEHHYIO MO-
POroBy10 (PYHKIMIO f YETBIPEX NEPEMEHHBIX, I KO-

TOpO¥ | A = 10000 0001{T, 1 nokasaTb, YTO OHA TO-

poxpaeT npefacrasuTeneil Becex natu PN-tunos no-
POTOBBIX (PYHKIMIL TPEX EPEMEHHBIX.

[Ipu aToM ucnonb3yeM cxemy Ha puc. 16 npun =3,
KOTOpasi B pe3yJbTaTe HACTPOHKM nmpeolpasyercs B
CXeMy Ha pHC. 26, onucbiBaeMyto (hopMyIoi

F= (xg @ x;)(xp @ x2)(x0 @ x3) @ xo.

JTta cxema TpH X, = 0 peanusyet dopmyny F =
=X, IpUXg=1-F=x, v, v, opux;=0-F=
=xo(x; Vx3), Ipu Xy = 1 — F = X V XpX3, A TIPU X5 = X, —
F = xy(x; vV x3) Vv x1x;. Takum o6pa3oM, IocTpoeHHAst
cXeMa IOpPOXIAET NpejcTaBuTeNeH Bcex natu PN-
THIIOB NOPOTOBLIX (PYHKIUN TPEX NEPEMEHHBIX.

DTOT MOAyJb, TOCTPOEHHBI 110 hopmyie
f = .xo(x, \ Xy \ X}) vV x1X2X3,

omucas B [32].

Monynb, yHuBepcalbHbIH B PACCMOTPEHHBIX KJac-
cax OyneBbIX PyHKIMIA, NpuBeneH Ha puc. 27. Ta6a. 2
ABIETCA TaOAUIEN HACTPOHKYU 3TOTO MOJIYJISl HA CXe-
MBI, PACCMOTPEHHBIE BbILLIE.

10. Onuospemennas peanusanus 0yleBoil (yHk-
A ¥ (PYHKIMM, eli aHTHIBOHCTBEHHOHM (JBOMCTBEH-

o

Hoi). [TpeanonoxumM, 4to 3agana TH Oynesoit yHk-
uan f(X), rme X = {0, 1, ..., 2" — 1}. Torga aHTUIBOWCT-
BEHHas €i (DYHKIIMS CTPOUTCS HA OCHOBE COOTHOIIIEHUS

A% = fQ"-1-X).

B tatn. 3 B KauecTBe NpuMepa npusefeHa (PyHKIHS
Jf4 ¥ IOCTpPOEHHas no Hel C NMOMOIIbIO TIPUBEEHHOTO

COOTHOIUECHU aHTUIBOMCTBEHHAs €l (PYHKIMS f:” }

ITocTpounm cxemy (puc. 28), OCHOBaHHYIO Ha 00b-
EAMHEeHNN IBYX cXeM (puc. 7), npefHa3HaY€HHbIX 115
peanus3anuu 3€pKajlbHbIX (PYHKIUN OT NEPEMEHHBIX
Xg, X1, ..., X,,. Ha HacTpoe4yHble BXO/IbI IEPBO U3 ITHUX
cxeM nopgaauM cronoden |fy,|, a Ha HacTpOeYHbIE BXO-

< an
Ibl BTOPOH CXeMBbI — CTONOE I fasl -

B Tabn. 3 npusejieHb] 3epKaibHble (PYHKUMH f5 U
fs» peanusyeMble TOCTPOCHHOH CXeMOIi.

JOnoNMHNM NOCTPOCHHYIO CXEMY KOMMYTaTOPOM,
COCTOSIIIMM U3 ABYX MYJIbTHUIIIIEKCOPOB “2 B 17, nep-
BBIH M3 KOTOPBIX CTPOMUT 3afaHHYIO (PYHKLMIO [ K3
BEPXHEH NIOJOBUHBI CTONONA 3HAaUCHUN DYHKIUH f5 U
HUKHEH NOJOBHUHBI CTONOLA 3HAYCHUN PYHKIHH fg, a
BTOPOH CTPOUT (PYHKIHUIO f** 13 BEPXHEH NMOJOBUHbI

HN3BECTHUA AKAJTEMHH HAYK. TEOPUA U CUCTEMEI YIIPABJIEHUS N5 2001
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—_— CX2 f
1A
: on+ 1
| fan] -
N n+1 @ — fAn/R
Xo X Xy
Puc. 31
cTonGIa 3HaueHIui PYHKLNHN [y ¥ HUXKHEH T0/I0BHHDI

cronbua 3HauyeHui GpyHKIun fs5 (puc. 29).
Tak kax crnpaseJUBO PAaBEHCTBO

el

TO cXeMa Ha prc. 30 NO3BOIAET peanu3oBaTh OHOBpE-
MeHHO (pyHKUHIO f 1 IBOUCTBEHHYIO il pyHKuuIo 7.

M3 M3JI0)KEHHOTO CIEAyeT, YTO MPH HACTPOMKE
KOHCTAHTAaMU MOfYJb C IByMsl BBIXOJJaMH, peain3y-
IOLIMI OJHOBPEMEHHO NPOU3BONbHYIO BOY 1 nepe-
MEHHBIX U (PYHKIUIO, €il AaHTU/IBOMCTBEHHYIO (JIBOH-
CTBEHHYIO), UMEET YUCIIO BXOJIOB, ONPEAENSIEMOE CO-
OTHOILICHUEM

Myn)y=2"+n.

Ha puc. 31 npuBeneHa cxema, KoTopas npu z = 0
peanusyeT pyHKLMH f 1 f*4, a npu z = 1 — Ppynxkouu f
nf*[33].

3axkmouenne. IIpenmoxeHbl MONYyIH, YHUBEP-
cajbHbIE B KJ1acce€ CaMOJBOMCTBEHHBIX (DYHKUUH h
nepeMeHHbIX. [IpefnoxKeHbl MOJYIH, YHHBEDPCAlb-
Hble B KJlacC€ CaMOAHTUBOWCTBEHHBIX (DYHKIMH A
nepeMeHHbIX. [1oKa3aHO, 4TO yKa3aHHbIE BbILIE MO-
MY/ UMEIOT MEHBLIEE YUCIO BXOJOB MO CPABHEHHUIO
C COOTBETCTBYIOIIMMH MOAYJSIMH, YHUBEPCATbHbIMH
B KJlacce MPOoM3BOJbHbIX B®PY n mepeMeHHbIX, TaK
KaK (PYHKLIKMH, KOTOpbI€ OHU OOBEAMHAIOT, YIACTCA
“nokanbHO 3akofaupoBaTh’. IlpemnoxeHbl MOnyJH,
peanu3ylolye NyTeM HaCTPORKHU OlHOBPEMEHHO JIBE
(hyHKIUH — NPON3BOJbHYI0O BOY u dpyHKnuIO, et an-
THABOHCTBEHHYIO, YTO MOXET PacCMaTPUBATbLCA TaK
Xe, KaK ¥ BbIYHMCICHAE Npou3BonbHON B®Y, onHo-
BPEMEHHO Ha [IBYX NPOTHBOIOJOXHBIX HaboOpax.
ITpensioKeHbl MOAYJIH, KOTOPLIE PEATU3YIOT NyTEM
HACTPOHNKKM OAHOBpeMeHHO b®Y u dyskumio, ein
JIBOICTBEHHYIO.
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