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KPYron BWUBJIMOTEKA ®YHKLUKA

20 «YCTAPEBLUUE» ®YHKLUU

«YcTtapeBwune» (PyHKUUN — 3TO PYHKLUU, NUCNOSIb3OBaAHNE KOTOPbLIX BO3MOXHO, HO
He npeanonaraetca ana nnardopm CPBK, HaunHas c¢ Bepcum 8.0, n cpeabl
ucnonHeHnsa KPYIOJl, HaunHas ¢ Bepcun 2.2,

20.1 CeilD

Ha3Ha4yeHue
OxkpyrneHne gpo6Hom YacTu B 60MbLIYIO CTOPOHY C YY4EeTOM 3Haka.

OTtob6paxeHune

CT:

Y = CeilD(X1, X2)

L

BxoaHble napameTtpbl: X1(B32), X2(416)
BbixogHble napameTpsbl: Y(B32)

OnucaHue

Mpumensetca gna nnatgopm CPBK, HaumHas ¢ Bepcum 8.0, n cpegbl ucnonHenna KPYTOJl,
HadnHas c Bepcumn 2.2.

MpumeyaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUS MMeeTcs B rpynne
«MaTtemaTuyeckue» (cm. n.3.27).

Noruka pa6oTbl hyHKLUK
PyHKUMA OKpyrnsieT 3HayeHue BXOOHOro napameTtpa X1 B Gonbluyld CTOPOHY U MnpucBanBaeT
pesynbTaT BbIXOAHOW nepemeHHon Y. Yncrno 3HakoB nocne 3andTton, OO KOTOpbIX BenéTcs

OKpyrneHue, onpegendeTcd BXOAHbIM napamMeTpoMm X2. OTpI/ILI,aTeJ'IbeIe Yuycna OKpyrnArTCA TOXe
B CTOPOHY yBEITUYEHUA. Hanpmmep:

CeilD ( 2.855, 1)
CeilD (-2.855, 1)

2.9;
-2.8.

Mpumep BbIzoBa PYHKLUN

CT:

ne2 = CeilD(nB1, nu1)

+iB32] NB2 [B3z)1
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20.2 DMUL_D8

HasHaueHune
[emynbTrnnekcop Ha 8 OUCKPETHbIX BbIXOOO0B.

OTobGpaxeHue

CT: oba:

DMUL D8

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8) = DMUL_D8(X1,
X2, X3)

BxogHble napameTpbl: X1 (1416), X2 (116), X3 (n)

BbixogHble napameTpbl: Y1 (1), Y2 (n), Y3 (n), Y4 (1), Y5 (n), Y6 (1), Y7 (1), Y8 (n)

OnucaHue

DMUL_D8 — dyHKuua gemynbTunnekcopa Ha 8 OUCKPETHbIX BXOOOB MPOM3BOAUT MOAKIIOYEHUE
BXOAHOr0 AMCKPETHOro curHana Kk OAHOMY 13 BOCbMW BbIXOAHbIX AUCKPETHbBIX CUTHaNOoB.

Mpumensietca ansa nnatgopm CPBK, HauvMHasa ¢ Bepcum 8.0, u cpeapbl ucnonHenns KPYIOJ1,
Ha4nHas ¢ Bepcuun 2.2.

Mpumevanue. [nsa nnatdopm CPBK Bepcuin 7.0 n 7.1 n cpeabl ncnonHenus KPYIOJ1 sepcun 2.0
n 2.1 ogHouMeHHas dyHKUMA nmeeTcs B rpynne «KommyTaums AaHHbIX» (cM. n.15.1).

Noruka pa6oTbl ¢pyHKLUK

X1 — HOMep rpynnbl BXOOHbIX CUrHaroB.
X2 — cenekTop BXOAHbIX CUTHANoB.
X3 — BXxogHOW curHan.

Y1 — nepBbI BbIXOOHOW CUrHan.
Y2 — BTOpOW BbIXO4HOW CUrHan.

Y3 — TpeTuin BbIXOAHOW CUrHar.

Y4 — 4yeTBEPTLIN BbIXOAHOW CUrHan.
Y5 — nATbIA BLIXOAHOW CUrHan.

Y6 — WwecTon BbIXOAHOW CUrHarn.
Y7 — ceabMOW BbIXOAHOW curHarn.
Y8 — BOCbMOW BbIXOHOW CUrHan.

20-2 YCTAPEBIIMUE ®YHKIIUN
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B 3aBucuMMoOCTM OT 3HayeHua cenektopa X2 oAHOMY W3 BbIXogoB dyHKUuuM Y1

Y8

npucBanBaeTCs BXOAHOW CUTHANoB X3, ecrin 3Tu BbIXOAHbIE CUrHanbl COOTBETCTBYIOT 3a4aHHOMY
3Ha4yeHnto Homepa rpynnbl X1. ECnM HW OAMH M3 BbIXOOHbLIX CUTHANOB HE COOTBETCTBYET

3a4aHHOMY 3HayYeHuro Homepa rpynnbl X1, BceM Bbixogam ¢pyHkumm Y1

3HadeHue FALSE.

... Y8 npucsanBaetcs

Homep BbixogHoro curHana N M3 3HayYeHW cenektopa M HOMepa rpynnbl BblYUCNAETCS MO

cnepytowen opmyne:

Ecnn (X1 = (X2-1)/8),
ToN=(X2-1) &7 +1;
nHaye Y1 ... Y8 = FALSE.

Mpumep BbIzoBa PyHKLUN

2l

CT: oba:
DMUL D2
(nn2, nn3, nn4, nn5, nn6, nn7, = T LTE
nn8, nn9) = DMUL_D8(nut, | T2 = H
nu2, nn1)
16 L1 L1 &

«YCTAPEBIIUE» ®@YHKIIUN
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20.3 Fabs

HasHauyeHue

Mony4eHre abConMTHOrO 3HAYEHUS NePEMEHHON.

OToGpaxeHue

CT:

obA:

Y = fabs(X)

faha
B32] [B3z

L

BxoaHble napameTpbl: X(B32)
BbixogHble napameTpbl: Y(B32)

OnucaHue

Mpumensietca aona nnatgopm CPBK, HauvHass ¢ Bepcum 8.0, n cpeagbl ncnonHenna KPYIOJl,

Hau4nMHas ¢ Bepcun 2.2.

Mpumeyanue. [Ins nnatdopm Gonee paHHMX Bepcuii oAHOMMEHHAs (PYHKLUMS MMEETCS B rpyrnne

«MaTemaTtuueckue» (cm. n.3.36).

INoruka pa6oTbl hyHKLMM

®dyHKUMA NpucBanBaeT BbIXOAHOMY napamMeTpy Y abconoTHOe 3HayYeHe BXO4HOro napameTpa X.

Mpumep BbizoBa PyHKLMU

CT:

obA:

ne2 = fabs(ne1)

[B32] N8Bt

fihs

B32] [B3ZL

+—iB32] NB2 [F32ja
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20.4 MUL_D8

Ha3Ha4yeHue
MynbTnnnekcop Ha 8 ANCKPETHbLIX BXOAOB.

OTtob6paxeHune
CT: oba:

Y1 =MUL_D8(X1, X2, X3, X4,X5, X6, X7, X8, X9, X10)

EEEEEEEEE
s

BxogHble napameTtpbl: X1(u16), X2(116), X3(n1), X4(n), X5(n), X6(n), X7(n), X8(n), X9(n), X10(n)
BbixogHble napameTpsl: Y(11)

OnucaHue

MUL_D8 — dbyHKUMss MynbTuUnnekcopa Ha 8 ANCKPETHbIX BXOAOB NPOM3BOAUT BbIOOpP OAHOro M3
BOCbMW BXOLHbIX ANCKPETHbBIX CUrHamnoB.

MpumenseTca ana nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpenbl ncnonHexnms KPYIOJ1,
HauMHas ¢ Bepcun 2.2.

Mpumeyvanue. [ina nnatpopm CPBK Bepcun 7.0 n 7.1 n cpeabl ncnonHenuna KPYIOJ1 sepcun 2.0
n 2.1 ogHoMMeHHasa PyHKUUA nmeeTcs B rpynne «KoMmmyTaumst AaHHbIX» (CM. 1.15.2).

INoruka paboTbl PyHKLMM

X1 — HOMep rpynnbl BXOOHbLIX CUTHAMNoB.
X2 — cenekTop BXO4HbIX CUrHAsOB.
X3 — nepsbI BXOQHOW curHan.

X4 — BTOpPOM BXOAHOW CuUrHarn.

X5 — TpeTuin BXOOHOW curHan.

X6 — yeTBEPTLIN BXOOHOW CUrHarn.
X7 — NATbLIA BXOAHOW CUrHan.

X8 — wwecTon BXOAHOW curHan.

X9 — cegbMon BXOOHOWM curHarn.
X10 — BOCbMOW BXOAHOW curHan.
Y1 — BbIXOOQHOW curHan.

B 3aBucMMOCTM OT 3HayeHus cenektopa X2 Bbixogy dyHkumm Y1 npucsamBaroTcd OOUH U3
BXOOHbIX curHanoB X3 - X10, ecnv 9TK curHanbl COOTBETCTBYIOT 3aJaHHOMY 3Ha4YeHUo Homepa
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rpynnbl X1. ECnv HY OAMH U3 BXOOHbIX CUrHANoOB He COOTBETCTBYET 3alaHHOMY 3Ha4YeHU0 HoMepa
rpynnel X1, Bbixoay dyHKuun Y1 npucBanBaetcs 3HavyeHne FALSE.

Homep BxogHoro curHana N m©3 3HadyeHU cenektopa W HOMepa rpynnbl BblYUCASETCH MO
cneaytowen popmyne:

Ecnun (X1 = (X2-1)/8),
ToN=(X2-1) &7 + 1;
nHavye Y1 = FALSE.

Mpumep BbizoBa PyHKLMU

CT:

9 = MUL_D8(nu1, nu2, nn1, nn2,
nn3, nn4, nn5, nn6, nn7, nn8)

E

0
]
]
]
]
]
]
]
]
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20.5 MUL_AS8

HasHauyeHue
MynbTunnekcop Ha 8 aHanoroBbIX BXOAOB.

OTobGpaxeHue
CT: oba:

MUOL &2

Y1 = MUL_A8(X1, X2, X3, X4,X5,
X6, X7, X8, X9, X10)

SEEEEEEE
L] N ) O ] o] O ] ] O ) )

==
[=7] W=7

BxogHble napametpbl: X1(u16), X2(u16), X3(u16), X4(u16), X5(u16), X6(u16), X7(u16),
X8(u16), X9(u16), X10(u16)
BbixogHble napameTpsbl: Y(1416)

OnucaHune

MUL_A8 — dyHKuMs MmynbTuUnnekcopa Ha 8 aHanoroBbix BXOOOB NpOuM3BoauT BbIGOp OQHOMO M3
BOCbMW BXOAHbIX aHaroroBbIX CUrHAMOB.

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, n cpeabl ncnonHewnsa KPYT O/,
HauynHas ¢ Bepcum 2.2.

Mpumeyanwme. [nga nnatdopm CPBK Bepcun 7.0 n 7.1 n cpeabl ncnonHenunsa KPYIOJ1 sepcun 2.0
n 2.1 ogHoMMeHHas yHKUMst umeeTcs B rpynne «KommyTtaumsa gaHHbix» (cm. n.15.3).

INoruka pa6oTbl hyHKLMM

X1 — HOMep rpynnbl BXOOHbLIX CUTHAMNOB.
X2 — cenekTop BXOAHbIX CUrHANoB.
X3 — nepsbIi BXOQHOW cuUrHan.

X4 — BTOpPOM BXOAHOW CUrHar.

X5 — TpeTuih BXOOHON curHan.

X6 — yeTBEPTLIN BXOOHOW CUrHar.
X7 — NATbIN BXOOHOW cuUrHan.

X8 — LecTon BXOAHOW curHan.

X9 — cegbMon BXOOHOWM cuUrHarn.
X10 — BOCbMOW BXOOHOW CUrHar.
Y1 — BbIXOOQHOW curHan.
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B 3aBMCMMOCTM OT 3HauyeHuss cenekrtopa X2 Bbixogy MyHKuMm Y1 npucBamBatoTCad OAUH U3
BXOAHbIX curHanoB X3 - X10, ecnv 3T curHanbl COOTBETCTBYIOT 3aaHHOMY 3HA4YeHU0 Homepa
rpynnbl X1. ECnv HYM OAMH M3 BXOOHbIX CUrHANoOB He COOTBETCTBYET 3aiaHHOMY 3HA4YEeHUI0 HoOMepa
rpynnbel X1, Bbixogy doyHKuum Y1 npuceamnBaeTtcs 3HadyeHue 0.

Homep BxogHoro curHana N M3 3HadyeHWA cenektopa W HOMepa rpynnbl BbIYUCASETCS MO
cnepytowen oopmyne:

Ecnu (X1 = (X2-1)/8),
ToN=(X2-1) &7 + 1;
nHaye Y1 = FALSE.

Mpumep BbizoBa PYHKLUN

CT: ob[:

(mu11) = MUL_A8(nu1, nu2, nu3, nu4,
nu5, nu6, nu7, nud, nu9, nu10)

==
[=7] | (k=2

==
[=7] | (k=2

=
(=]

LI 6 LITE

=
[=3]

===
O Sl S

=
[=3]
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20.6 RoundD

HasHauyeHue
DYHKUNA OKPYrNAeT 3Ha4YeHne no MaTeMaTnyeckMm npaesmnam 4o 3a4aHHOro paspsaa.

OTobGpaxeHue

CT:

Y = RoundD(X1, X2)

|

BxogHble napameTtpbl: X1(B32), X2(416)
BbixogHble napameTpsl: Y(B32)

OnuncaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, u cpeabl ncnonHenus KPYT O/,
HauynHas ¢ Bepcum 2.2.

Mpumeyanue. [lna nnatdopm Gonee paHHUX BEPCUIA OOHOMMEHHAs (PYHKUMUS UMEETCst B rpynne
«MaTtemaTtudeckune» (cm. n.3.33).

Noruka pa6oTbl hyHKLUK

DYHKUMS OKPYrnsieT 3HadeHue, 3agaHHOe BXOAHbIM napameTpom X1, OO paspsga, 3agaHHOro

BXOOHbIM MapameTpom X2, N0 MatemaTU4ecKknum npasuiiaMm u npucBamBaeT NoslyYeHHOEe 3HaYeHne
BbIXOOHOW nepemeHHon Y.

Mpumep BbizoBa PYyHKLMU

CT: ob:

dE32] NB
RENTEE

ne1 = RoundD(nB2, nu1)

B3zi—JB32] NB2 [B3z)n
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20.7 FloorD

HasHauyeHue
OkpyrneHue gpoBHOM YacTM B MEHbLLUYIO CTOPOHY C Y4EeTOM 3Haka.

OTobGpaxeHue
CT: oba:
" FloorD !
Y = FloorD(X1, X2) -
B3z
Baz|]
LI16
| | | |

BxogHble napameTpbl: X1(832), X2(u16)
BbIxogHble napameTpsbl Y(B32)

OnucaHue

Mpumensetca ansa nnatgopm CPBK, HaunMHasa ¢ Bepcun 8.0, n cpegbl ucnonHenns KPYTOJl,
Hau4nHas ¢ Bepcuun 2.2.

Mpumeuanwme. [1na nnatdopm Gonee paHHMX BEPCUN OOHOMMEHHAs (OYHKUMSA MMEETCs B rpynne
«Matematuyeckme» (cm. n.3.23).

Noruka pa6oTbl pyHKLUK

DYHKUMSA OKpyrnsaeT 3HayeHue BxogHoro napametpa X1 B MEHbLUYH CTOPOHY WM MpucBavMBaeT
pesynbTaT BbIXO4HOW nepemeHHon Y. Yncno 3HakoB nocre 3ansaTor, A0 KOTOpbIX BeaéTcs
oKpyrneHuve, onpegenseTcs BXoAHbIM napameTpom X2. OTpuuaTeribHble Yucna oKpyrisoTCs TOXe

B CTOPOHY yObIBaHMSI.

Hanpumep:

FloorD ( 2.855, 2 ) = 2.85;
FloorD (-2.855, 2 ) = -2.86.

Mpumep BbizoBa PYyHKLMU

CT:

ne2 = FloorD(ne1, nu1)

—4f [B32 B3z
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20.8 6py

HasHauyeHue
CpaBHeHune aByx LenbixX 16-6UTHbIX Yncen Ha GonbLle Unn pasHo.

OTobGpaxeHue

CT:

Y = 6pu(X1, X2)

BxogHble napameTtpbl: X1 (1416), X2 (416)
BbixogHble napameTpsbl: Y (1)

OnuncaHue

Mpumensietca ons nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, u cpeabl ncnonHewnsa KPYT O/,
HauMHas ¢ Bepcun 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHUX BEPCUN OOHOMMEHHAs OYHKUNS MMEeTCs B rpynne
«CpaBHeHne nepeMeHHbIX» (CM. n.5.13).

INoruka paboTbl PyHKLMM
CpaBHuBaloTCa 3HavyeHus BxodHblx napameTtpoB X1, X2. BbixogHomy napametpy Y
npuceamBaeTtcs 3HadeHue 1, ecnn X1 > X2; n 3HadeHune 0, ecnn X1 < X2.

Mpumep BbIzoBa PYHKLMU

CT: oba:

nn1 = 6pu(nut, nu2) elLTE] Al
I N S

+—n] e [je
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20.9 6u

Ha3sHa4yeHue
CpaBHeHue aByx Lenbix 16-0uTHbIX Yyncen Ha 6onbLue.

OToGpaxeHue

CT:

Y = 6u(X1, X2)

BxogHble napameTpbl: X1(116), X2(u16)
BbixogHble napameTpsl: Y(1)

OnucaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, u cpeabl ncnonHenunsa KPYT O/,
Ha4ynHas ¢ Bepcun 2.2.

Mpumevanue. [Ina nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAas (DYHKUUS MMeeTca B rpynne
«CpaBHeHue nepeMeHHbIX» (CM. N.5.14).

INoruka pa6oTbl hyHKLMM
CpaBHMBalOTCA 3Ha4yeHMs BXOAHbIX napametpoB X1, X2. BbixogHomy napametpy Y

npuceamBaeTcs 3HadeHme 1, ecnun X1 > X2; n sHadyeHune 0 , ecnnm X1 < X2,

Mpumep BbizoBa PYyHKLMU

CT:

nn1 = 6u(nu1, Nu2)

=
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20.10 BL,

HasHaueHune
lNepeBop BeLLeCTBEHHOrO doopmMaTa NepeMeHHON B LESbIN.

OTobGpaxeHue

CT: oba:

EBIJ

[

Y = BU(X)

|

BxogHble napameTpsbl: X(B32)
BbixogHble napameTpsbl: Y(416)

OnucaHue

Mpumensaetca ana nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpeabl ncnonHeHus KPYIOJ1,
HadnHas c Bepcumn 2.2.

MpumeyvaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUSA MMeeTcs B rpynne
«MpeobpasoBaHne nepemeHHbIx» (CM. n.4.5).

Noruka pa6oTbl hyHKLUK

OYHKUMA npeobpas3oBbIBAET BXOOHYH BELLECTBEHHYH 32-OUTHYHO MNEPEMEHHYH, 3agaHHYHo

BXOOHbIM napameTpom X, B uenyt 16-OMTHyt0 1 npucBamBaeT NoslyYeHHOE 3HaYeHne BbIXOOHON
nepeMeHHon Y.

Mpumep BbizoBa PYyHKLMU

CT: ob:

ny1 = Bu(ne1) e
oB32] A8t B3z | O e e I M T M
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20.11 =

HasHauyeHue

CpaBHeHMe u4ucen no ycrnosuio "Gombue" ¢ ructepesncom. [1o3BonseT BbINOMHATE OTCEYKY
nepnoanyeckoro NOSIBNEHNA nNpusHaka HapyLleHUs BepXHen rpaHuLbl YCTaBKU KOHTPONIMPYEMbIM
napamMmeTpoM.

OTobpaxeHue

CT:

Y = [B(X1, X2, X3, X4)

BxogHble napameTtpbl: X1(B32), X2(B32), X3(B32), X4(n)
BbixogHble napameTpbl: Y(n)

OnucaHue

Mpumensaetca aona nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpegbl mucnonHeHna KPYIOJ1,
Ha4YnHas ¢ Bepcun 2.2.

Mpumeyvanue. [ina nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAS PYHKUMS MMeeTcsa B rpynne
«CpaBHeHue nepeMeHHbIX» (cM. nN.5.10).

Noruka pa6oTbl ¢pyHKLUK

X1 — BXxOgHas BENUYNHA;

X2 — BennumHa ycTaBKu;

X3 — BennuMHa ructepesnca B eguHmLax namepeHmnsa BXo4HOW BESNTMYUHDI;

X4 — npusHaK HapylweHUs KOHTpOnMpyemMon nepemeHHon X BepxHen rpaHuvubl, 3adaHHOW
ycTaBkon X2 (npeablayllee 3HavyeHue BbIXOAHOro napameTpa Y),

Y — npu3HaK HapyLIEHUS KOHTPOSIMPYEMOWN NEPEMEHHON X BEPXHEN rpaHuLbl, 3a4aHHON YCTaBKON
X2.

Ecnn X1 <X2, T0 Y nameHut csoe 3HadyeHue c 0 Ha 1.

Ecnun X1 < (X2-X3), To Y namenut ceoe 3HayeHue ¢ 1 Ha 0.

IOna koppekTHonm paboTbl dyHKUUMKM HeobxoouMmo, 4ToObl napameTpbl X4 u Y Obinn ogHowM
nepemeHHon. Takum obGpa3om obecneuymBaeTcs nogava Ha Bxod X4 3HadeHusa Bbixoda v,
paccyYnTaHHOro B NpeablayLiemM LuKne.

Mpumep BbizoBa PYyHKLMU

CT:

nn1 =b(ne1, ne2, ne3, nn1)

m [

20-14 YCTAPEBIIMUE ®YHKIIUN




KPYron BWUBJIMOTEKA ®YHKLUKA

20.12 ™

HasHauyeHue
CpaBHeHMe uucen no ycrnosuio "MeHblue" ¢ ructepesncom. [1o3BonsieT BbINOMHATE OTCEYKY
nepuoan4ecKkoro NOsIBIEHUs NpusHaka HapylleHUs HUXKHEW rpaHuubl YCTaBKU KOHTPONUPYyeEMbIM
napameTpoMm.

OTobpaxeHue

CT: oba:

Y = IM(X1, X2, X3, X4)

BxogHble napameTpbl: X1(B32), X2(B32), X3(B32), X4(n)
BbixogHble napameTpsbl: Y(n)

OnucaHune

MpumenseTca ana nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ncnonHexnms KPYIOJ1,
HauMHas ¢ Bepcun 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHUX BEPCUN OOHOMMEHHAs PYHKUNS MMEEeTCs B rpynne
«CpaBHeHne nepeMeHHbIX» (CM. n.5.7).

JNoruka pa6oTbl hyHKLMM

X1 — BX0ogHasa BENNYNHA;

X2 — Benun4yvHa ycTaBku;

X3 — BennuMHa ructepesnca B e4nHULAX N3MepeHns BXOOHON BENNYNHDI;

X4 — npu3HaK HapyLLEeHUs KOHTPONMPYEMON nepeMeHHON X HUXKHEN rpaHuubl, 3a4aHHON YCTaBKon
X2 (npenblayllee 3HayeHue BbIxogHoro napametpa Y),

Y — npu3HaK HapyLweHUsi KOHTPONMPYEMON NepeMEHHON X HMXKHEN rpaHuubl, 3agaHHON YCTaBKOW
X2.

Ecnun X1 <X2, To Y nameHut ceoe 3HadyeHne c O Ha 1.

Ecnn X1 > (X2+X3), To Y n3MeHnT cBoe 3Ha4yeHue ¢ 1 Ha 0.

Ona koppektHon paboTbl dyHKUUMKM Heobxoaumo, 4Tobbl napameTpbl X4 m Y 6bInn ogHOM
nepeMeHHon. Takum obpasom obecneuymBaeTcs nogjada Ha Bxog X4 3HayeHus Bbixoga Y,
paccyYnTaHHOro B NpeaplayLiemM LuKne.
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Mpumep BbizoBa PYHKLMU

CT:

nn1 =IM(ne1, ne2, ne3, nn1)
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KPYron BWUBJIMOTEKA ®YHKLUKA

20.13  [Owmd, Dif

HasHaueHune
OnddepeHumnposaHmne
OTtob6paxeHune
CT: b
mah Dif
Y = Oud (X1, X2, X3, X4)
B3Z0 B3Z0

Y = Dif(X1, X2, X3, X4) Ba7 B3

BxogHble napameTpbl: X1(u16), X2(832), X3(B32), X4(B32)
BbixogHble napameTpbl: Y(B32)

OnuncaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, n cpeabl ncnonHennsa KPYT O/,
HauynHas ¢ Bepcum 2.2.

Mpumeyanue. [lna nnatdopM Gonee paHHUX BEPCUIA OQHOMMEHHas (pyHKUNUS UMeeTCs B rpynne
«dnHamnuyeckoe npeobpasoBaHue» (cm. n.11.6).

INoruka pa6oTbl hyHKLMM
I'IepenaTquaﬂ YHKLMA anroputMa:

T P
v @ . T

P
P) X(P) ﬂ T pP+1
X1 - nopsigkoBbii HoMep anddepeHumatopa (o1 1 go 20 000). HeobszaTtenbHbid BXo4 (ecnu
BXOZ HE NpMBSA3aH IBHO, TO HOMep ByaeT noacTaBrneH aBTOMaTUYECKN).
X2 - BXOAHOE 3Ha4eHune.
X3 - koadhcpuumneHT NpeasaperHms, K.
X4 - nocTosiHHas BpemeHun anddepeHunpoBaHns B cekyHaax, T[.

@Buumaﬂue!!!

Ecnu nocrtosiHHass BpemeHu audcepeHumpoBaHus paBHa Hynw (X4=0), To BbIxoAHOe
3Ha4YeHue TaKkxke 6yaeT paBHO Hynwo Y1=0.

Mpumep BbIzoBa PYHKLUN

CT: oba:

rlLu
Me1
Mnez
Me3

ne4 = gudp(nu1, ne1, ne2, ne3)

EISE
(=K =

EISQ
LIE32

Dif’

o

Ewmrt e
- 3211 1D32] B4 £ 320

(532

ne4 = Dif(nu1, ne1, ne2, ne3) -

|'|E|3
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20.14 3an, Delay
Ha3sHa4yeHue
3anasgbiBaHue.
OTobGpaxeHue
CT: oba:
AT Delay
Y = 3an(X1, X2, X3) LI1F LITE
B3 EIEE[ZI B3z |EI32IZI

Y = Delay(X1, X2, X3) ';‘ ';‘

BxogHble napameTpbl: X1(u16), X2(832), X3(832)

BbixogHble napameTpsl: Y(B32)

OnucaHue

Mpumensetca ana nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpeabl mncnonHenna KPYIOJ1,

Hau4nHas ¢ Bepcuun 2.2.

Mpumeuanwme. [1na nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAs (OYHKUUSA MMEEeTCsl B rpynne
«OdnHamnyeckoe npeobpasosaHue» (cm. n.11.1).

Noruka pa6oTbl ¢pyHKLUK

Anroput™m mMogenupyeT 3BEHO YMCTOro 3anasgbliBaHus. Bpems 3anasgbiBaHWsa OOSMKHO ObiTb He
6onee 100*Tu, rae Tu — umkn paboTbl KOHTpoONepa (CTaHuMn onepaTopa) B CeKyHaax

Anroputm cogepxut 100 aueek namaTu.

X1 - nopsiakoBbii Homep (oT 1 go 20 000). Heobs3aTenbHbIN BXOA, (€Cnn BXo4, HE NpUBSA3aH ABHO,
TO Homep ByaeT noacTaBneH aBTOMATUYECKN).

X2 - BXOgHOE 3Ha4eHue.

X3 - Bpems 3anasgbiBaHus B cekyHaax, 13.

@Bl-wlmaHue!!!

Ecnu Bpemsa 3anasgbiBaHuA paBHO Hynto (X3=0), To BXOoAHOM cCUrHan cpasy nopgaeTcs Ha

Bbixopg Y = X2.

Mpumep BbizoBa PyHKLMU

CT:

ne3 = 3an(nu1, ne1, nB2)

ne3 = Delay(nu1, ns1, ne2)

GITE] AL
B32] NBet
tB3Z] M2 [B3Z

+—oE32] NB3 [B32fn

e E W E N EEE

B32] NB2 [B3zl3—CFa2
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KPYron BWUBJIMOTEKA ®YHKLUKA

2015 wun2

HasHauyeHue
Jlornyeckoe «n» ans AByx apryMeHToB.

OTobGpaxeHue

CT: oba:

H
Y = u2(X1, X2)

=i
3

BxogHble napameTtpbl: X1(n), X2(n)
BbixogHble napameTpbl: Y(1)

OnucaHue

MpumenseTca ans nnatgopm CPBK, HaunHas ¢ Bepcuu 8.0, u cpeabl ncnonHenna KPYT O/,
HayMHas ¢ Bepcun 2.2.

Mpumevanue. [ina nnatdopm Gonee paHHUX BEPCUMN OOHOUMEHHAs PYHKUUS MMeeTcs B rpynne
«Jlornyeckme» (cm. n.1.4).

Norunka pa6oTbl ¢hyHKLUK

®yHKUMA BO3BpawaeT pesynbTat Y=1, ecnu Bce BXOAHble NapaMeTpbl UMEKT 3HaveHue 1, B
NPOTUBHOM criydae (xoTs 6bl oguH M3 napameTpoB paseH 0) Y=0.

Mpumep BbIzoBa PYHKLMU

CT: oba:
2
nn3 = n2(nn1, nn2) = ALE [
1 o i Mp—n] e
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2016 wu3

HasHauyeHue
Jlornyeckoe «n» ans Tpex apryMeHToB.

OTobGpaxeHue

CT: oba:

A
Y = u3(X1, X2, X3)

EEE
3

BxogHble napameTpbl: X1(n1), X2(n), X3(n)
BbixogHble napameTpbl: Y (1)

OnucaHue

Mpumensaetca ana nnatgopm CPBK, HauvHas c Bepcumn 8.0, u cpeabl ucnonHewns KPYTOJl,
Ha4ynHas ¢ Bepcun 2.2.

Mpumevanue. [Ina nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAas (DYHKUUS MMeeTca B rpynne
«Jlornyeckme» (cm. n.1.5).

INoruka pa6oTbl hyHKLMM

®yHKUMA BO3BpawlaeT pesynbTtat Y=1, ecnu Bce BXOAHblE NapaMeTpbl MMEKT 3HayeHue 1, B
NPOTUBHOM crny4ae (xoTsi Obl 0aMH 13 napameTpoB paeeH 0) Y=0.

Mpumep BbIzoBa PYHKLMU

CT: oba:
nn4 = n3(nn1, nn2, nn3) o] Fni m =
I 11 ) = I N
SE M

20-20 YCTAPEBIIMUE ®YHKIIUN




KPYron BWUBJIMOTEKA ®YHKLUKA

20.17 n4

HasHauyeHue
Jlornyeckoe «n» ansa YyeTblpex apryMeHToB.

OTobpaxeHue

CT: ob:

J
Y = n4(X1, X2, X3, X4) .

EEE
3

BxogHble napameTtpbl: X1(n), X2(n), X3(n), X4(n)
BbixogHble napameTpbl: Y (1)

OnucaHune

MpumenseTca ana nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ncnonHexnms KPYIOJ1,
HauMHas ¢ Bepcun 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHUX BEPCUN OOHOMMEHHAs PYHKUNS MMEEeTCs B rpynne
«Jlornyeckmne» (cm. n.1.6).

INoruka paboTbl yHKLMM

dyHKUMA Bo3BpallaeT pesynbtar Y=1, ecnu Bce BXOAHble NMapamMeTpbl MMEKT 3HayeHue 1, B
NPOTUBHOM criydae (XoTsa O6bl oaMH M3 napameTpos paseH 0) Y=0.

Mpumep BbizoBa PYyHKLMU

CT: obA:
nn5 = n4d(nn1, nn2, nn3, nn4) S ] “
= A M e
S LE ]
S LE ]
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20.18 nd

HasHauyeHue
JNlornyeckoe «n» ansa NATU aprymeHTOoB.

OTobGpaxeHue

CT: obA:

Y = ud5(X1, X2, X3, X4, X5)

=== EE
=

BxogHble napameTpbl: X1(n), X2(n), X3(n), X4(n), X5(n)
BbixogHble napameTpbl: Y(11)

OnucaHue

MpumensaeTca ana nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHeHna KPYT O,
Ha4ynHas c Bepcun 2.2.

Mpumevanue. [Ina nnatopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUS MMeeTcs B rpynne
«Jlornyeckmne» (cMm. n.1.7).

INoruka pa6oTbl hyHKLMM

®yHKUMA BO3BpawlaeT pesynbTtat Y=1, ecnu Bce BXoAHble NapamMeTpbl MMEKT 3HayeHue 1, B
NPOTUBHOM cry4ae (xoTsi Obl 0aMH 13 napameTpoB paBeH 0) Y=0.

Mpumep BbizoBa PyHKLMU

CT: PBA:
nn6 = n5(nn1, nn2, nn3, nn4, nnb) q]@ M [ .
S 1l
S N = G
L il
G s 0
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KPYron BWUBJIMOTEKA ®YHKLUKA

20.19 16

HasHauyeHue
Jlornyeckoe «n» ans WecTn apryMmeHToB.

OTobGpaxeHue

CT: oba:

Y = n6(X1, X2, X3, X4, X5, X6)

BEEEEE
s

BxogHble napameTpbl: X1(n), X2(n), X3(n), X4(n). X5(n), X6(n)
BbixogHble napameTpbl: Y(11)

OnucaHue

Mpumensetca gna nnatgopm CPBK, HaumHas ¢ Bepcum 8.0, n cpegbl ucnonHenna KPYTOJl,
HadnHas c Bepcumn 2.2.

Mpumeyvanue. [ina nnatdopm Gornee paHHUX BEPCUMN OOHOUMEHHAs PYHKUMUS MMeeTcsa B rpynne
«Jlornyeckme» (cm. n.1.8).

Norunka pa6oTbl ¢hyHKLUK

DyHKUMA BO3BpallaeT pesynbtat Y=1, ecnu Bce BXOAHble MapameTpbl MMEKT 3HaveHue 1, B
NPOTUBHOM cny4yae (xoTsa 6bl ogMH U3 napameTpoB paseH 0) Y=0.

Mpumep BbizoBa PYHKLUN

CT: ob:
H5
SR ]
nn7 = n6(nn1, nn2, nn3, nn4, nn5, nn6) S [
SLE ]
T 0 M—an] Ane - [
SE ]
SE ]
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20.20 no4

HasHauyeHue
Llenbin aHanorosbii nobutoBbin "N" Ha YeTbipe Bxoaa.

OTobGpaxeHue

CT:

Y = n64(X1, X2, X3, X4)

BxogHble napameTpbl: X1(u16), X2(416), X3(u16), X4(u16)
BbixogHble napameTpsbl: Y(u16)

OnucaHue

MpumenseTca anga nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ncnonHexnms KPYIOJ1,
Hau4nHas ¢ Bepcuun 2.2.

Mpumeuanwme. [1na nnatcdopm Gonee paHHUX BEPCUN OOHOMMEHHAs DYHKUNSA MMEeeTCs B rpynne
«Jlornyeckoe npeobpasosaHune» (CM. n.2.2).

INoruka pa6oTbl hyHKLMM

DYHKUMA BbINOMHAET NOOMTOBOE fornmvyeckoe yMHOXeHne aprymeHToB. Kaxgbin 6ut Y(i) paBeH
X1(i) & X2(i) & X3(i) & X4(i).
Hanpumep:

Decatny  [Bon4H

X1 5 0101
X2 4 0100
X3 3 0011
X4 7 0111
Y 0 0000
Mpumep BbIzoBa PYHKLUN
CT: ob:
I AT
nu5 = un64(nu, nu2, nu3, nu4) I E
16 ]—fl] 16| FILS | 1Eﬁ]
I e - R
G 6] L [OTE
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KPYron BWUBJIMOTEKA ®YHKLUKA

20.21 nnu2

HasHauyeHue
Jlornyeckoe «mnu» ans OByx apryMeHTOB.

OTobGpaxeHue

CT: oba:

Y = unn2(X1, X2) ]

BxogHble napameTtpbl: X1(11), X2(n)
BbixogHble napameTpsl: Y (1)

OnuncaHue

Mpumensetca ana nnatgopm CPBK, HaumHas ¢ Bepcum 8.0, n cpegbl ucnonHenna KPYIOJl,
HadnHas c Bepcumn 2.2.

MpumeyaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUS MMeeTcs B rpynne
«Jlornyeckme» (cm. n.1.10).

Norunka pa6oTbl ¢hyHKLUK
®dyHKUMA BO3BpaLlaeT pesynbtat Y=1, ecnn xota 66l 0OANH N3 BXOAHbLIX NapameTpoB paBeH 1, B
NPOTUBHOM cny4yae (Bce BXoAHble napameTpbl nmetoT 3HaveHmne 0) Y=0.

Mpumep BbizoBa PYHKLUN

CT: oba:

nn3 = unu2(nn1, nn2) g% ;ﬁ; % @]_q]@ nna Eﬁ]

«YCTAPEBIIUE» ®@YHKIIUN 20-25




«YCTAPEBLUUE» ®YHKLUUN

20.22 nnun3

HasHauyeHue

Jlornyeckoe «mnu» ans Tpex apryMmeHToB.

OTobpaxeHue

CT:

obA:

Y = unn3(X1, X2, X3)

BbixogHble napameTpsbl: Y(11)

BxogHble napameTpsbl: X1(n), X2(n), X3(n)

OnucaHue

Mpumensietca ana nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpeagbl mncnonHenna KPYIOJl,

HaunHas ¢ Bepcum 2.2.

Mpumeyanwme. [1na nnatdopm Gonee paHHMX BEPCUN OOHOMMEHHAs (PYHKUMSA MMeeTcs B rpynne

«Jlornyeckne» (cm. n.1.11).

Noruka pa6oTbl ¢pyHKLUK

®yHKUMA BO3BpawaeT pesynstaTt Y=1, ecnn xoTa 6bl OAWH U3 BXOAHbLIX NapameTpoB paBeH 1, B
NPOTMBHOM criy4yae (Bce BXoAHble napameTpbl umetoT 3HadeHue 0) Y=0.

Mpumep BbIzoBa PYHKLUN

CT:

ob:
HITH
nn4 = unn3d(nn1, nn2, nn3) ﬁ]@ M Il
CNE 0 AR
= ILE ]
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KPYron BWUBIIMOTEKA ®YHKLUA
20.23 nnu4
HasHauyeHue
Jlornyeckoe «unuy» ans YeTblpex apryMeHToB.
OTobGpaxeHue
CT: oba:
I
Y = unnd(X1, X2, X3, X4) M
]
]
m [
]

BxogHble napameTpbl: X1(n1), X2(n), X3(n), X4(n)

BbixogHble napameTpsbl: Y(n)

OnuncaHue

Mpumensaetca ana nnatgopm CPBK, HauvHas c Bepcumn 8.0, n cpegbl ucnonHenna KPYTOJl,

HadnHas c Bepcum 2.2.

MpumeyvaHue. [1na nnatgopm Gonee paHHUX BEPCUN OLHOMMEHHAs (PYHKUUS MMeeTcs B rpynne

«Jlornyeckme» (cm. n.1.12).

INoruka pa6oTbl hyHKLMM

dyHKuMA Bo3BpaLwaeT pesynbtat Y=1, ecnu xota 6bl 0ANH N3 BXOAHbLIX NapameTpoB paBeH 1, B
NPOTMBHOM criyvae (Bce BXOAHbIE NapamMeTpbl uMetoT 3HadeHue 0) Y=0.

Mpumep BbIzoBa PYHKLMU

CT: ®BA:
nn5 = nnnd(nn1, nn2, nn3, nn4) q]@ i EM4
SE il '
SE il = e T
g ms ]
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20.24 nnub

HasHauyeHue
Jlornyeckoe «mnn» ansa naTm apryMmeHToB.

OTobGpaxeHue

CT: oba:

Y = unmn5(X1, X2, X3, X4, X5) s

B EEEE
=

BxogHble napameTtpbl: X1(n1), X2(n), X3(n), X4(n1), X5(n)
BbixogHble napameTpbl: Y(1)

OnucaHue

MpumensieTca ans nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYT O,
Hau4nHas ¢ Bepcuun 2.2.

Mpumeuanwme. [1na nnatdopm Gonee paHHMX BEPCUN OOHOMMEHHAs (OYHKUUSA MMEeEeTCcsl B rpynne
«Jlornyeckne» (cm. n.1.13).

Noruka pa6oTbl pyHKLUK

®yHKuMA Bo3BpawaeT pesynbtat Y=1, ecnn xoTa 6bl 0OAWH U3 BXOAHbLIX NapameTpoB paBeH 1, B
NPOTUBHOM crydae (Bce BXOAHble napameTpbl MMetoT 3HadeHme 0) Y=0.

Mpumep BbizoBa PYyHKLMU

CT: oba:
w5
ST [m]
S M
nn6 = nnns(nn1, nn2, nn3, nn4, nnb) ﬁllﬂl 3 m M E:JIE e @:J
o) Fnd m
SE m
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KPYron BWUBJIMOTEKA ®YHKLUKA

20.25 nnuo

HasHauyeHue
Jlornyeckoe «mnu» ans wecTtn aprymeHToB.

OTobGpaxeHue

CT: oba:

Y = unub(X1, X2, X3, X4, X5, X6) wa

OO EEE
3

BxogHble napameTpbl: X1(n), X2(n), X3(n), X4(n), X5(n), X6(n)
BbixogHble napameTpbl: Y(11)

OnucaHue
».

MpumenseTca ana nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpenbl ncnonHexnms KPYIOJ1,
Hau4nHas ¢ Bepcumn 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHUX BEPCUN OOHOMMEHHAs PYHKUNSA MMEEeTCs B rpynne
«Jlornyeckne» (cm. n.1.14).

Norunka pa6oTbl ¢hyHKLUK

®dyHKUMA BO3BpaLlaeT pesynbtar Y=1, ecnu xota 6bl 0ANH N3 BXOAHbLIX NapameTpoB paBeH 1, B
NPOTMBHOM criyyae (Bce BXoAHble napameTpbl umetoT 3HadeHne 0) Y=0.

Mpumep BbizoBa PYHKLUN

CT: oba:

WO

nn7 = winue(nn1, nn2, nn3, nn4, nns,
nne)

BEEEEE
E
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20.26 nnmno4d

HasHauyeHue
Llenbin aHanoroBbIi NOGUTOBLIN «UMNY» HA YeTbipe BXoAa.

OTobpaxeHue

CT: oba:

Y = unnb4(X1, X2, X3, X4)

LT

BxoaHble napameTtpbl: X1(116), X2(u16), X3(u16), X4(116)
BbixogHble napameTpbl: Y(U116)

OnucaHue

MpumensaeTca ana nnatdgopm CPBK, HavnHas ¢ Bepcun 8.0, n cpeabl ucnonHenna KPYT O,
Ha4ynHas ¢ Bepcun 2.2.

MpumeyaHue. [lna nnatdopM Gonee paHHUX BEPCUIA OOHOMMEHHas (PyHKUUS UMEETCst B rpynne
«Jlornyeckoe npeobpasoBaHune» (cM. n.2.5).

INoruka pa6oTbl hyHKLMM

DYHKUMSA BbINONHAET NOGUTOBOE NTOrMyYeckoe criokeHne aprymeHToB. Kaxabin 6uTt Y(i) paBeH X1(i)
| X2(i) | X3(i) | X4(i).
Hanpumep:

Hecatny  [1BonyH

X1 5 0101
X2 4 0100
X3 3 0011
X4 7 0111
Y 7 0111
Mpumep BbizoBa PYyHKLMU
CT: ob:
nu5 = unno4(nu, nu2, nu3, nu4) CJLITE] AL
L6} A2 16
T6[+—JLTE] AUS TGk
LB} A3 [O16 4 EBELERE
G 6] FIkl4 [I76
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20.27 UHT, Int

HasHauyeHue
WHTerpuposaHue.
OTobGpaxeHue
CT: oba:
HHT Int

Y = unT(X1, X2, X3, X4, X5, X6, X7,
X8, X9) Ba2 B2
Y = Int(X1, X2, X3, X4, X5, X6, X7, X8,
X9) B3Z

B33 [z 0BE3E B3I

] [

1l ]

] [

BxogHble napameTpbl: X1(u16), X2(832), X3(B32), X4(B32), X5(B32), X6(1), X7(n), X8(n), X9(B32)
BbixogHble napameTpsl: Y(B32)

OnucaHue

Mpumensietca ona nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, n cpegbl ncnonHenuns KPYIO,
HauynHas ¢ Bepcum 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHUX BEPCUN OOHOMMEHHAs PYHKUNSA MMEEeTCs B rpynne
«dnHamnyeckoe npeobpasosaHue» (cm. n.11.12).

Noruka pa6oTbl hyHKLUK
MepepnatoyHaga pyHKUMS anropuTma:

ey 1

) _X(P) _TMP

X1 - nopsigkoBbii Homep mHTerpatopa (ot 1 go 20 000). HeobszatenbHbii BXog (€Ccnn BXO4 He
np1BsA3aH SIBHO, TO HOMep OyaeT NoACTaBneH aBTOMaTUYECKN).

X2 - BXOAHOE 3Ha4eHue.

X3 - Bpemsi UHTerpuposaHus, Tu

W

@BHMMaHMe!!!

Ecnn Bpemsa wuWHTerpupoBaHusi paBHO Hynw (X3=0), TOo 3HavyeHuMe Bbixoga Oyger
paccuutbiBaTtbcA Y1 = Yinpeabiayuee + X2,

X4 - MMHUManbHOE 3Ha4YeHUEe MHTENPUPOBAHUSI.

X5 - MakcumanbHoe 3HayeHue NHTErpupoBaHng.

X6 - donar 3anpeTta MHTErPUPOBaHNSA B CTOPOHY YMEHbLLEHUS.
X7 - donar 3anpeta UHTErpUpOBaHUS B CTOPOHY YBESTMYEHMSI.
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X8 - donar cbpoca BbIXOLHOIO 3HAYEHNS B HA4YaNbHOE 3HAYeHMe.
X9 - HavanbHOe 3HayeHue.

Mpumep BbizoBa PYyHKLMU

CT:

=
[=2]

ne6 = uut(nu1, ne1, ne2, ne3, ne4, nn1,
nn2, nn3, ned)

]
]
]

m
o=
L] K=z

ne6 = Int(nu1, ne1, ne2, ne3, ne4, nnt,
nn2, nn3, ne5)

EER Ba2

[ns] [an] | |un) || u]
ESSSEEE
o] L) | (I (]
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20.28 KB

HasHauyeHue

KoMmmyTaTop BelLeCTBEHHbIX 32-OUTHbBIX MEPEMEHHbIX.

OTobGpaxeHue

CT:

Y = kB(X1, X2, X3)

BbixogHble napameTpsbl: Y(B32)

BxogHble napameTtpbl: X1(n), X2(832), X3(832)

OnucaHue

DYHKUNA KOMMYTUPYET OBE NEPEMEHHbIE BELLECTBEHHOIO 32-6MTHOro hopmarTa.

Mpumensaetca ana nnatgopm CPBK, HauvHas c Bepcumn 8.0, n cpegbl ucnonHeHna KPYTOJ1,

HadnHas c Bepcum 2.2.

MpumeyaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUS MMeeTcs B rpynne
«KommyTaums gaHHbIx» (cMm. N.15.21).

INoruka pa6oTbl hyHKLMM

Ecrim X1 =0T10Y = X2,
Ecrm X1 =1T10Y = X3.

Mpumep BbizoBa hyHKLMU

CT:

ne3 = k8(nNn1, ne1, ne2)

ST
E32] MB
B32] NB2 [B::z

+—[F3z] AB2 [E32jn
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20.29 Kn

HasHauyeHue
KoMmyTaTop NOrmyecknx nepemMeHHbiIXx.

OTobGpaxeHue

CT: oba:

g
Y = kn(X1, X2, X3)

BxogHble napameTpbl: X1(n), X2(n), X3(n)
BbixogHble napameTpsbl: Y(11)

OnucaHue
DyHKUMA KOMMYTUPYET ABE NEePEMEHHbIE Nornyeckoro gopmarTa.

Mpumensetca ansa nnatgopm CPBK, HaumHasa ¢ Bepcun 8.0, n cpegbl ucnonHenns KPYTOJl,
Hau4nHas ¢ Bepcuun 2.2.

Mpumeyvanue. [ina nnatgopm Gonee paHHMX BEPCUN OOHOUMEHHAS PYHKUMS MMeeTcsa B rpynne
«KommyTaumsa gaHHbix» (cM. n.15.22).
INoruka pa6oTbl hyHKLMM

Ecrim X1 =0T10Y = X2,
Ecrm X1 =1T10Y = X3.

Mpumep BbizoBa PyHKLMU

CT: oba:
ST [ -
nn4 = kn(nn1, nn2, nn3) q]@ e ] E]_fl]@ N4 Eﬁ]
SN m
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20.30 KU

HasHa4yeHue
KommyTaTtop uenbix 16-6UTHbIX NepeMeHHbIX.

OTobGpaxeHue

CT:

Y = ku(X1, X2, X3)

BxogHble napameTtpbl: X1(n), X2(u16), X3(116)
BbixogHble napameTpbl: Y(U416)

OnucaHue
PyHKUMA KOMMYTUPYET ABE NepemMeHHble Lenoro 16-butHoro opmara.

Mpumensietca ona nnatgopm CPBK, HaumHas ¢ Bepcum 8.0, n cpeabl mncnonHewna KPYIOJl,
HauynHas ¢ Bepcum 2.2.

Mpumevanwme. [Ina nnatdopm Gonee paHHMX BEPCUIA OAHOMMEHHAA (PYyHKUUSA MMEEeTCsl B rpynne
«KommyTaumsa gaHHbix» (cm. n.15.23).

Noruka pa6oTbl hyHKLUK

Ecrm X1 =0T10Y = X2,
Ecrim X1 =1T10Y = X3.

Mpumep BbizoBa PYHKLUUN

CT: ®b[:
SRR
nu3 = ku(nn1, nut, nu2) £ITE] L 6] NEa [OT6

HENT R
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20.31 n.e

HasHauyeHue
MpeobpasoBaHne Nornyeckon nepemMeHHon B BeLeCTBEHHY0 32-6UTHYI0 NepeMeHHy!o.

OTtobGpaxeHue

CT: oBa:

JIE

Y = ns(X) iR

BxogHble napameTpsbl: X(11)
BbixogHble napameTpbl: Y(B32)

OnucaHue

Mpumensaetca ana nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpegbl ucnonHeHna KPYIOJ1,
Ha4nHas ¢ Bepcun 2.2.

Mpumevanue. [Ina nnatdopm Gornee paHHUX BEPCUN OOHOUMEHHAs (OYHKUUS MMeeTcs B rpynne
«lMpeobpasoBaHue nepemeHHon» (cM. N.4.31).

Noruka pa6oTbl pyHKLUK

®yHKUMS NpeobpasyeT BXOAHYH FIOrMYECcKyto NepeMeHHYH0, 3ajaHHy0 BXOAHbIM napameTpoM X, B
BELLECTBEHHYIO 32-OUTHYIO U NpUCBaMBaET MOMyYEHHOE 3HAYEHNE BbIXOQHOW NepeMeHHoun Y.

Mpumep BbizoBa PyHKLMU

CT: oba:

JIE

S M B3z —-p3z] nel B32ka

ns1 = ns(nn2)
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20.32 nu

HasHauyeHue
MepeBoa nepemeHHon nornyeckoro oopmata B Lenbin 16-6UTHBIN.

OTobGpaxeHue

CT: oba:

JIOL
Y = nu(X) LG

BxoaHble napameTpbl: X(1)
BbixogHble napameTpbl: Y(u16)

OnuncaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHennsa KPYT O,
HadnHas ¢ Bepcumn 2.2.

MpumeyvaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUS MMeeTcs B rpynne
«MpeobpasoBaHne nepemeHHon» (CM. n.4.32).

Noruka pa6oTbl hyHKLUK

®yHKUMA NpeobpasyeT BXOAHYIO FIOrMYECKYH0 NEPEMEHHYIO, 3a4aHHY BXOOHbIM napameTpom X, B
uenyto 16-6uTHy0 1 NpucBanBaeT NOMy4YEHHOE 3HAaYEHNE BbIXOOHOW nepemMeHHon Y.

Mpumep BbizoBa PyHKLMU
CT: oba:

ny1 = nu(nnt)

e A I 5 s g W
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20.33 mMon

HasHauyeHue
MonyyeHne abcontoTHOro 3Ha4YeHns uenomn 16-6uTHoON nepemMeHHoON.

OTobpaxeHue

CT: oba:

Y = moa(X) 76| [76

LT

BxoaHble napameTpbl: X(u16)
BbixogHble napameTpsbl: Y(u16)

OnucaHue

Mpumensetca ana nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, n cpeabl ncnonHenna KPYIOJl,
Hau4nHas ¢ Bepcuun 2.2.

Mpumeyvanue. [Ina nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAS PYHKUMS MMeeTcsa B rpynne
«Martematuyeckme» (cm. n.3.37).

INoruka pa6oTbl hyHKLMM
DyHKUNS NprucBanBaeT BbIXOAHOMY napameTpy Y abcontoTHoe 3HayvyeHue BXOAHOro napametpa X.

Mpumep BbizoBa PyHKLMK

CT:

nu2 = moa(nut)

G[CITE] ML 1—eI[LT6] A2 [TEf
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20.34 MpL

HasHauyeHue
CpaBHeHue aByX LenblX 16-6UTHbBIX YACEN HA MEHbLLE UMW PaBHO.

OTobpaxeHue

CT:

Y = mpu (X1, X2)

BxogHble napameTpbl: X1(416), X2(416)
BbixogHble napameTpsbl: Y(11)

OnucaHue

Mpumensietca ona nnatgopm CPBK, HaumHass ¢ Bepcum 8.0, n cpeagbl mncnonHenna KPYIOJl,
HayMHas ¢ Bepcun 2.2.

Mpumevanwme. [Ina nnatdopm 6onee paHHUX BEPCUN OOHOMMEHHAsA (PYHKUMA MMeeTcst B rpynne
«CpaBHeHne nepeMeHHbIX» (CM. n.5.15).

Noruka pa6oTbl hyHKLUK

CpaBHuBaloTCa 3HavyeHUs BxodHblx napameTtpoB X1, X2. BbixogHomy napametpy Y
npuceamBaeTtcs 3HadeHue 1, ecnn X1 < X2; n 3HayeHune 0, ecnn X1 > X2.

Mpumep BbizoBa PYyHKLUN
CT: oba:

nn1 = mpu(nu1, nu2) e[l 6] FILH
e[l 6] A2 L6

] AR [
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20.35 ML

HasHauyeHue
CpaBHeHune AByx Uenbix 16-6UTHbIX YnCceN Ha MEHbLLE.

OTobpaxeHue

CT:

Y = mu(X1, X2)

BxoaHble napameTtpbl: X1(1416), X2(u16)
BbixogHble napameTpbl: Y()

OnucaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenus KPYT O/,
Ha4ynHas ¢ Bepcun 2.2.

MpumeyaHue. [lna nnatdopM Gonee paHHUX BEPCUIA OOHOMMEHHas (PyHKUUS UMEETCst B rpynne
«CpaBHeHuMe nepeMeHHbIX» (CM. N.5.16).

INoruka pa6oTbl hyHKLMM

CpaBHMBalOTCS 3HA4YeHMs BXOAHbIX MapametpoB X1, X2. BbixogHomy napameTtpy Y
npucBamBaeTcs 3HaveHne 1, ecnu X1 < X2; n 3HaueHune 0, ecnn X1 > X2.

Mpumep BbizoBa PYyHKLMUU
CT: oba:

nn1 = my(nul, nu2) EJLLT6] AL
CLTE] AL 16

] A [

20-40 YCTAPEBIIMUE ®YHKIIUN




KPYron BWUBJIMOTEKA ®YHKLUKA

20.36 HpL

HasHauyeHue
CpaBHeHune aByx LenbixX 16-6UTHbBIX YACEN Ha HE paBHO.

OTobGpaxeHue

CT: oba:

Y = Hpu(X1,X2)

LT

BxogHble napameTtpbl: X1(416), X2(u16)
BbixogHble napametpbl: Y(1)

OnucaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, n cpeabl ncnonHennsa KPYT O/,
HadnHas c Bepcumn 2.2.

Mpumeyvanue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUSA MMeeTcs B rpynne
«CpaBHeHne nepeMeHHbIX» (CM. N.5.17).

INoruka pa6oTbl hyHKLMM
CpaBHMBalOTCA 3HavyeHUst BXOAHbIX MapameTpoB X1, X2. BbixogHomy napametpy Y
npuceamBaeTcd 3HadeHue 1, ecnn X1 # X2; n 3HadeHue 0, ecnn X1 = X2.

Mpumep BbizoBa PYyHKLMU

CT:

nn1 = Hpu(nu, nu?2)

m - [
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20.37 pu

HasHauyeHue
CpaBHeHue aByx LenbiX 16-6UTHbBIX YMCeN Ha paBHO.

OTobGpaxeHue

CT:

Y = pu(X1, X2)

BxogHble napameTtpbl: X1(416), X2(u16)
BbixogHble napameTpsbl: Y(n)

OnucaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenna KPYT O,
Ha4ynHas ¢ Bepcun 2.2.

Mpumevanue. [Ina nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAas (DYHKUUS MMeeTca B rpynne
«CpaBHeHue nepeMeHHbIX» (cM. N.5.18).

INoruka pa6oTbl hyHKLMM

CpaBHMBalOTCA 3HavyeHUst BXOAHbIX MapameTpoB X1, X2. BbixogHomy napametpy Y
npuceanBaeTtcs 3HadeHme 1, ecnu X1 = X2; n 3HadeHue 0, ecnn X1 # X2.

Mpumep BbizoBa PYyHKLMU
CT: oba:
nn1 = pu(nut, nu2)

C[LT 6] FAL
ENTEE

o] A [
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20.38 ¢un, Fil

HasHauyeHue
dunbTP BXOOHOW aHANoroBon nepemMeHHown.

OTobGpaxeHue
CT: oba:
_ T Fil
Y = coun(X1, X2, X3)
Y = Fil(X1, X2, X3) E370 B340
EEH B2

BxogHble napameTpbl: X1(u16), X2(832), X3(B32)
BbixogHble napameTpsbl: Y(B32)

OnuncaHue

Mpumensetca gna nnatgopm CPBK, HaumHas ¢ Bepcum 8.0, n cpegbl ucnonHenna KPYTOJl,
HadnHas c Bepcum 2.2.

MpumeyaHue. [1na nnatgopm Gonee paHHUX BEPCUN OLHOMMEHHAs (PYHKUUSA MMeeTcs B rpynne
«dnHamnyeckoe npeobpasosaHue» (cm. n.11.9).

INoruka pa6oTbl hyHKLMM

MepepaToyHasa yHKUMA anropMTMa paBHa
'y _ 1

Yo Y T

P) @

X1 - nopsgkoBbin HoMep dunbtpa (0T 1 go 20 000). HeobsaszaTtenbHbld Bxog (ecnun Bxon He

npuBA3aH SBHO, TO HOMep OyaeT NoACTaBneH aBTOMaTUYECKN).

X2 - BXOOHOE 3Ha4veHue.

X3 - nocTosiHHasa BpemMeHn purbTpa B cekyHaax, Td.

@Buumaﬂue!!!

Ecnu noctosiHHasa cdunbTpa paBHa Hynwo (X3=0), BbIxogHOE 3Ha4YeHUMe pPaBHO BXOAHOMY
Y=X2.

Mpumep BbIzoBa PYHKLUN

CT:

ne3 = cpun(nu1, ne1, ne2)

ne3 = Fil(nu1, ne1, nB2)
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20.39 uB

HasHaueHune
Mepesopg uenoro 16-6utHoro dopmarta NnepemMeHHON B BELLLIECTBEHHbIN.

OTtobGpaxeHue

CT: oba:

IE

Y = us(X) 16| B3z

)

BxogHble napameTpbl: X(u16)
BbIxogHble napameTpsbl: Y(B32)

OnucaHue

MpumenseTca ans nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYT O,
Hau4nHas ¢ Bepcun 2.2.

MpumeyaHue. [lna nnatdopm Gonee paHHUX BEPCUIA OOHOMMEHHas (PyHKUMUS UMEETCst B rpynne
«lMpeobpasoBaHne nepeMeHHon» (cMm. n.4.33).

Noruka pa6oTbl hpyHKLUK

OyHKUMSA npeobpadyeT BXOOHYK Uenyto 16-OUTHYIO NEpPEMEHHYH, 3adaHHYyl BXOAHbLIM

napamMeTpoMm X, B BELLECTBEHHYH 32-OMTHYK M nNpucBavBaeT MOSTyYEHHOE 3HAYEHME BbIXOLHOM
nepemeHHon Y.

Mpumep BbizoBa PYyHKLMU
CT: oba:

IE
ne1 = us(ny1) G [L76] B2z—IE32] ABl [B32)0
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20.40 L

HasHaueHune
MpeobpasoBaHue Lenon 16-6UTHOM NepeMeHHON B NOTMYECKYIO NEPEMEHHYIO.

OTobGpaxeHue

CT: oba:

I

Y = un(X) 7% s

X — BXOAHOW napameTp uenoro hopmara
Y — BbIXOgHOW bopmat noruyeckoro popmarta

OnucaHue
MpumenseTca ans nnatgopm CPBK, HaunHas ¢ Bepcuu 8.0, u cpeabl ncnonHenuna KPYT O,
HadnHas ¢ Bepcumn 2.2.

MpumeyvaHue. [1na nnatgopm Gonee paHHUX BEPCUN OOHOMMEHHAs (PYHKUUSA MMeeTcs B rpynne
«MpeobpasoBaHne nepemeHHon» (CM. n.4.24).

INoruka pa6oTbl hyHKLMM

PyHKUMA npeobpasyeT BXOAHYIO LENy NepeMeHHY, 3adaHHYyl BXOAHbIM napameTpoMm X, B
NOrMYECKYI0 U NMpUCBanBaET MOSTy4YEHHOE 3HAYEHNE BbIXOAHOW NepemeHHom Y.

Mpnuyem ecrnin X =0, 70 Y=0, a ecnn X # 0, To Y=1.

Mpumep BbizoBa PyHKLMMU

CT: oba:

I

nn1 = un(nuyt) G 76 [

«YCTAPEBIIUE» ®@YHKIIUN 20-45




«YCTAPEBLUUE» ®YHKLUUN

20.41 Yrtb, RBC

HasHauyeHue
CuuntaTb 3Ha4YeHne U3 ykazaHHoro buta nepemeHHon 16-6uTHOro chopmara.

OToGpaxeHue

CT: oba:

Y1 = RBC(X1,X2,X3)

Y 1 = YtB(1,X2,X3)

BxogHble napameTtpbl: X1(n), X2(u16), X3(u16)
BbixogHble napameTpsbl: Y1(n)

OnucaHue

MpumenseTtca ans nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYI O,
Ha4YnHas c Bepcun 2.2.

Mpumeyvanue. [ina nnatgopm Gonee paHHMX BEPCUN OOHOMMEHHAS PYHKUMS MMeeTcsa B rpynne
«ObLwecucremHole» (cM. N.14.29).

Noruka pa6oTbl ¢pyHKLUK
PyHKUMA CUMTBIBAET 3HAaYEHMe M3 yka3aHHOro Guta nepemeHHoN Lenoro popmara.

X1 - 3HayeHMe nepemMeHHon Oo paboTbl PYHKUMN. DTO 3HAYEHME NpucBamBaeTcs Boixody Y1 npwu
HEKOPPEKTHOM 3Ha4YeHun Bxoga X3.

X2 - nepemMeHHas uenoro 16-6utHoro ¢opmaTa, u3 KoTopon TpebyeTca cuuTaTh 3HaYeHue
yKasaHHoro outa. Homep 6uta onpegensieT cnegyowmi apryMmeHT yHKUUN.

X3 - Homep OwuTta, onpegensieT, M3 kakoro ©uTta BTOPOro aprymeHta HeobxoguMmo cuuTaTb
3HayeHne. 3HavyeHue aprymeHTa X3 OOMKHO NexaTb B guana3oHe ot 1 go 16. 3gecb 1 -
obpalueHune kK mnagwemy 6uty, 16 - kK ctapemy.

Y1 - 3HayeHne 3agaHHoro bura.

O6paboTka ownboK
Ecnn 3HaueHne, nepegaHHoe Ha Bxog X3, meHblie 1 nnun 6onblue 16, To Ha Bbixog Y1 nogaetcs
3HadeHue ¢ Bxoga X1 n B ponnuHr BeiBogmtcs coobuieHne «KPYTOJT:RBC Ow.3HayeH.aprym. X3».

Mpumep BbizoBa PyHKLMK

CT:

nn2 = RBC(nn1, nu1, nu2) --

nn2 = Yrb(nn1, nu1, nu2) o
I
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20.42 3anb, WBC

HasHa4yeHue
3anncaTb nornyeckoe 3HayeHne B ykasaHHbl OUT nepemeHHon uenoro 16-6utHoro popmarta.

OTobGpaxeHue

CT: oba:

Y1 = 3anB(X1, X2, X3)

Y1 = WBC(X1, X2, X3)

BxogHble napameTpbl: X1(u16), X2(u16), X3(n)
BbixogHble napameTpsbl: Y(u16)

OnucaHue

Mpumensietca ans nnatdopm CPBK, HaunHas ¢ Bepcum 8.0, n cpeabl ncnonHennsa KPYT O,
HauynHas ¢ Bepcum 2.2.

Mpumeyanue. [lna nnatdopm Gonee paHHUX BEPCUIA OOHOMMEHHAs (PYHKUUS UMEETCst B rpynne
«ObwecnctemHsie» (cm. n.14.30).

Noruka pa6oTbl hyHKLUK

DYHKUMA 3anucbiBaeT JIOTMYECKOE 3HAYEeHWEe B YKa3aHHbI 6UT nepemeHHon uenoro 16-6utHoro
dopmarTa.

X1 - nepemeHHas uenoro cgopmara, B KoTopyto TpebyeTca 3anucatb AaHHble B yKa3aHHbIA OGUT.
Homep GuTa onpenensieT cnegyowmin apryMeHT doyHKLMN.

X2 - Homep BuTa, onpedensieT, B Kakon 6GUT NepBoro aprymMeHTa HeobxoaAnmMo 3anucaTtb 3HaYeHme.
3HayeHne aprymeHTa X2 OOS/MKHO nexaTb B Anana3oHe oT 1 go 16. 3gecb 1 - obpaweHue K
Mnagwemy outy, 16 - kK cTapwemy.

X3 - 3HayeHue, 3anMcbiBaemMoe B ykasaHHbI OUT NepBOro aprymeHTa.

Y1 - UI3BMeHeHHOEe 3Ha4YeHne NepBoro apryMmeHTa yHKLMM.

O6paboTka ownboK

Ecnu 3Ha4yeHne, nepenaHHoe Ha Bxoa X2, meHblwe 1 nnu 6onble 16, TO B pONNUHI BbIBOAUTCS
coobuweHne «KPYTON:WBC Owi.3Ha4eH.aprym.X2».

Mpumep BbIzoBa PYHKLUN

CT:

nu3 = 3anb(nu1, nu2, nn1)

nu3 = WBC(nu1, nu2, nn1)
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