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OB 3TOW KHUIE

BbubnnoteyHble dyHKuMM TexHonormdeckoro n3blika KPYIOJ1 obecneunmBaioT addekTnBHOE
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anekTpoobopygoBaHveM, yyeT HapaboTkM obopynoBaHWsS, TEXHUYECKUM U KOMMEPYECKUn yyeT
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B naHHom kHure TepmuHbl « SCADA KPYT-2000», «Cuctema KPYT-2000» 1 «KPYT-2000» — CUHOHUMBI.
WHopmauus, cogepxallasica B 4aHHOW KHUrEe, HE MOXET rapaHTMpoBaTb abCOSOTHYO TOYHOCTb U
NOMHOTY MPMBOAUMBIX CBEOEHUN. OTO CBA3AHO C BO3MOXHbBIMW YENTOBEYECKMMU UNN TEXHUYECKUMU
ownbkamu, OOMNyLWEHHbIMW B Mpouecce noaroToBkM UHGoOpMauun, a Takke C NONUTUKON
cosepLueHcTBoBaHUA n pa3sutua SCADA KPYT-2000.

HMN® «KPY» He HecyT OTBETCTBEHHOCTM 3a BO3MOXHblE OLUMOKKW, CBA3aHHbIE C WCMOfb30BaHWEM
OaHHOW MHopMaunK.

Hapgeemcqa, yto SCADA KPYTI-2000 nossonut Bam ycnewHo paspabaTbiBaTb M 3KCrnnyaTUpoBaTb
CUCTEMbI KOHTPOSS U yNpaBreHus.

C yBaxeHuem,
HMN® «KPYM».
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BBEOEHUE
B.1. UHcTannsauna bubnuorteku pyHkumm asbika KPYTOJ1

B.1.1 YkasaHus no nHctannauumn bubnmnotekm doyHkumi s3bika KPYTOJ1

1 bBbubnuoteka dyHkunn gasbika KPYTOJ1 (nanee bubnuoteka) nocraensieTca BMECTE CO
SCADA KPYT-2000 1 gns nonHodyHKUMOHaneHon paboTtbl TpebyeT aNeKTPOHHbIN KIHou.

Ans nHctannsuun bubnuotekn MNonb3oBaTenb JOMKEH MMETb NpaBa agMUHUCTpaTopa.
Mepepn yctaHoBKOM BubnnoTekn 3akponTe Bce paboTatoLme nporpammeil.
Ecnu Bbl ycTaHaBnmBanu npeabigyLlyto Bepcuio bubnuoteku, To yganute ee.

Ecnn B npouecce ycTaHoBkM Bbl xoTuTe npepBaTb MHCTANMAUMIO, HaXMWUTE KHOMKY
«OTmeHa». B nosiBuBweMCHA OkKHe WMHCTannATop cnpocut Bac, gencteutenbHo nv Bel
XOTUTE npepBaTb YCTAaHOBKY. Bbl MOXeTe HaxaTb KHOMNKY «[da» 1 BbINTU U3 MHCTannaTopa
U HaxkaTb KHOMKY «HeT» 1 BepHYTbCA K NpoLeccy MHCTanNmMsumu.

g~ WN

6 B okHax MHcTannsaTopa MOXeT NpucyTcTBoBaTb KHomka «<<Hasag», npu HaxaTum Ha
KoTopyto Bbl MoxeTe BepHyTbCsS B npedblayliee OkHO. [laHHasi BO3MOXHOCTb MOXET
npuroanTbcs, ecnv Bbl 3axoTUTE N3MEHUTb HAaCTPOWKK, BbIbpaHHbIe B NPeablayLLMX OKHaX.

@Bﬂumaﬂue!

Ona koppekTHon pab6oTbl Bubnuotekn n Bcex eé KOMNOHEHTOB Heo6XxoAMMO, YTOObLI eé
yCTaHOBKa BbINOSIHANACb BCeraa nocrie 3aBeplieHus yCTaHOBKA MHTErpupoBaHHOW cpeabl
paspabotkn KPYIOJl (UCP). Ecnu BbinonHeHa nepeyctaHoBka WCP, TOo HeoGxopumo
nepeyctaHoBUTb (yAanuTb paHee YCTaHOBMEHHYl Bepcuio Bubnuoteku) m yctaHOBUTb
HoByl BubnuoTeky pyHKUUM

@Buumauue!

YcraHoBka bBubnuortekn yHKUMM coBmecTHO ¢ pabotaowmm sapom KPYIOJl He
AonyckaeTcs.

BBEAEHUE B-1
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B.1.2. lNMopsigok nHctannaumm
Ecnn Ha komnbioTepe BKMOYEH KOHTPOMb Yy4deTHbix 3anucen (UAC), HeobGxoammo 3anyckaTb
nHcTannaTop bubnuotekn yHKUUN OT MUMEHM agMUHMCTPaTopAa.

Ong yctaHoBku Bubnuotekn dyHkummn s3bika KPYIOJ1 3anyctuTe Ha BbINOMHEHUE WMHCTaNMSATop
(pucyHok B.1) n cnegyinTe ero ykasaHusm.

ﬁ Yetanoera BuBnnortera Qynicynii KPYTOM 4.4 X

Bac npuBeTCTBYET NporpaMmma
) ycTaHOoBKM Bnbnnoteka @yHKUMA
I\ KPYFoJ 4.4
MporpaMMa yCTaHOBKW BEINONHAT YCTaHoBKY BrubnnoTexa ®yHKLMA

KPYION 4.4 Ha Baw komnbtoTep, Hawmdre "Janee™ AnA MpoacmkeHus
uni "OTMEHE" ANMA BEIX0AE U3 NPOrPEMME! YCTEHOSKM,

< Hasan OTMeHa

PucyHok B.1

B.2. «lMeperpy3ka» Bbi3oBa (pyHKLUN

HaunHas ¢ Bubnunotekn Bepcun 2.0, B a3bike KPYTOJ1 nosBmMnock MHOXECTBO (PYHKLMI, KOTOPbIE
peanusyloT O4HY M Ty Xe onepaumio , HO C pasfnuMyHbiMK TUNaMmn gaHHbix. Hanpumep: Add_i8 —
cnoxeHune uenbix 8o6utosbix Yncen, Add_il6 — cnoxeHue uenbix 16- 6utoBbix ymucen, Add_r32 —
CrnoXeHue BeLLeCTBeHHbIX 32- GUTOBbIX YMcen n T. 4.

DyHKUMIO, KOTOpas peanuayeT onepatop BbIMUCIEHUS BbIPaXEHUW AN KOHKPETHbIX TWUMOB
JaHHblX, Oyaem HasblBaTb munu3upogaHHou (Hanpumep, Add_i8).

Onga cobniogeHns yHUKanbHOCTU MMEH yHKUuMi B a3bike KPYTOJl npuHATO cornaileHue, 4To
MMEHa TUNU3NPOBAHHbIX (PyHKUMKM ByayT mMmeTb CydddUKC, COOTBETCTBYIOLLMIA TUMNY LaHHbIX, C
KOoTopbIM paboTaeT dpyHKumnsA. Cydpdukcy COOTBETCTBYET CUHTAKCUC:

_<TWn AaHHbIX> <pa3mep AaHHbIX>

Ta6r|V|u,a COOTBETCTBUA TUNOB AaHHbIX U CYC*)(*)VIKCOB npmBegeHa HMxe.

Tun gaHHbIX Cyddukc Cyddukc?2
Bew32 _r32 _B32

Beui64 _red _B64

Llen8 _i8 _u8

Llen16 _i16 _u16

Llen32 _i32 _u32

B-2 BBEJIEHUE
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@ BHUMAHMUE!!!

Mcnonb3oBaHue TMNU3MpPOBaHHbIX thyHKLUUN pa3peLwieHo ana nnatdopm CPBK, HauMHas
c Bepcun 8.0, u cpeabl ucnonHeHua KPYIOJl, HaunMHas ¢ Bepcun 2.2,

Onsa yoobcrBa nonb3oBaTtensi B UHTerpmpoBaHHon cpefe a3bika KPYIOJ1 paspabotaH mexaHuam
«repeapysKku» 8bI308a MUru3uUposaHHbix yHkyul. CyTb 3TOr0 MexaHM3Ma 3aKkniodaeTcs B TOM,
yTo [Nonb3oBaTenb MOXET ANS Bbi30Ba onepaTopa BbIYMCIEHWS BbipaXXeHU ykasaTb 0606weHHoe
ums (6e3 cydpdukca) pyHKUMM 1 onepanabl Tpebyemoro Tuna. Hanpumep, ona cnoxeHus uenbix
yncen — Add (5, 2), ona cnoxeHus BelecTBeHHbIX — Add (2.5, 1.2).

B npouecce TpaHcnsumMm nporpaMmbl Ha OCHOBaHUN UMEHN OYHKLMK, TUMOB BXOAHbLIX NapameTpoB
N UX KONMUYECTBa TPAHCNATOP pellaeT, KaKyt (PYHKUMIO KOHKPETHO BbI3BaTb, U MOACTaBMSET B
UCMOMHSAEMbIN KO Bbl30B COOTBETCTBYHOLLEN TUMU3UPOBAHHON (PYHKLUN.

B cnyyae, ecnu TpaHCnaTop HE CMOXET HaWTM COOTBETCTBYHOLLYIO TUMU3NPOBAHHYIO (PYHKLMIO,
OyaeT BbiaaHo coobuweHne 06 owmnbke 1 ncnonHaembl Kog He byaeT chopMmpoBaH.

é BHUMAHMUE!!!

MexaHU3M neperpysku Bbi3oBa paboTaeT TONbKO AN TUNU3UPOBAHHbIX (PYHKLUNA,
KOTOpble UMEIoT:

. OpgunHakoBble 0600LLeHHbIe MMeHa
e OpauHakoBoOe KONMYecTBO BXOAHbIX NapamMeTpoB
. OavHakoBbLIN TUN BXOAHbLIX NapamMeTpoB.

Npumepbl Bbi3oBa MYHKUMK Ha a3blke CT:

nu1 = Add(1,1) :C MCrMornb30oBaHNEM MexaHu3Ma rneperpysku Bbizosa
nB1 = Cnox(1.1, 2.2) :C Ucrnorb3oBaHNeM MexaHn3ma neperpysku Bobi3osa
nuyl = Add_u16(1,1) :6e3 ncnonb3oBaHNeEM MexaHn3ama neperpyskn BbizoBa

nB1 = Cnox_B32(1.1, 2.2) :6e3 ncnonb3oBaHNEM MexaHW3Ma neperpysku Bbi3oBa

B asbike ®B[] BxoAHble KOHTaKTbl «neperpyxaemon» @QyHKUMM OyayT oTobpaxaTbes, Kak
KOHTaKTbl, OTMEY€EHHbIEe 3BE304YKON — KOHTAKTbl HeonpeaenéHHoro Tuna (pUcyHok B.6):

PucyHok B.6 — NMprmep Bbi3oBa «neperpyxaemomn» yHKunmn Ha a3bike OB/
B.3. ®YHKLMKN C NnepeMeHHbIM YUCIIOM NapaMeTpPoB U «ycTapeBLune» (PyHKLUU

Ona nnatdopm CPBK, HaynHas ¢ Bepcum 8.0, u cpeabl ncnonHenus KPYIOJl, HaunMHas ¢ Bepcum
2.2, HeKkoTopble PYHKUUM BMBNNOTEKN MOMYyYnniM BO3MOXHOCTb Bbl30Ba C NEPEMEHHBLIM YNCIIOM
napameTpoB (BxoaoB). Hanpumep, norndeckaa yHkums «U» moxeT BbI3biBaTbCA C 2, 3, 4 1
OPYrMM KOnNnyectBom BXxoAoB. CUHTAKCUC Bbi30Ba (PYHKLMM CReayoLNIA:

Y = U(X1, X2[,X3, ... ,Xn])

BBEAEHUE B-3



NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUN

Ona nnatdopm CPBK, Hwke Bepcun 8.0, n cpeabl ncnonHenmsa KPYIOJl1, HWke Bepcuun 2.2, Takon
BO3MOXHOCTW HeT. [N BbINOMNHEHNA BbIMUCIIEHUS UCMNOSb3YHTCA OYHKUMU C PUKCUPOBAHHbLIM
yucnom napametpoB. Hanpumep, «M2», «A3» n gpyrue.

[na coxpaHeHnsa NpMeMCTBEHHOCTU C npoekTamu paHHux Bepcun NCP KPYTOJl ansa nnatdopm
CPBK, HauvHaa c Bepcum 8.0, n cpegbl ucnonHeums KPYTOJl, HauvHaa c Bepcumn 2.2,
noagepXuBaeT BbIMNOMHEHNE PYHKUUA C (PUKCUPOBAHHBLIM YUCIIOM MapaMeTpoB, HO «CYUTAET WX
yCTapeBLLIMMUY.

Moatomy npu BbLIGOPE Anst pa3paboTku nporpammbl nnatdopmel CPBK, HaunHasa ¢ Bepcun 8.0, n
cpeabl ucnonHennss KPYIOJl, HaunHas ¢ Bepcun 2.2, OYHKUMU C (PUMKCUPOBAHHBLIM YMCIIOM
napameTpoM ByayT pacnonaratbCcs B pasgene 6ubnuotekn «Ycrtapeslme hyHKUMUY (PUCYHOK
B.3).

CrMcok dryHKELEA

BuEnoTEK M P UHE LM

ADRHEHPOEaHWE
Dara u speran

0 . Mraq H azHaveHMe
WHAHYECKDE NPE0dpas0EaHHE "
peotp Bl MNepeBson NeperMEHHOR BEWECTEEHHOMD $OPMaTa E LEb

K.orarAyT aUMA gaHHER o "
TorHieckie B MicTepesuc "Bonswe
Noryyeckos NpecdpasoBaHHe rb2 MucTepesue “E':'”b"ue N
b AT AT YR M [h4 [icTepesuc 'MeHewe
O6WECHCTEMHBIE M2 MicTepesuHe ''Medswes"
MNepegaya NacnopTa NepereHHON A HuppepeHumpoBaHIe
MNpeofpasoEaHie NEpErEHHORN Zan JanasablsaH|e
Mporokon HART Jank 3anuck B Sa0aHHEd GUT NEpEMEHHON WENOro fopkiaTa
FafoTa ¢ NPMSHAE ar CHMHANHSaLMK 2 Marwyeckos "M 4na 2-4 aprymMeHTos
FacyeT KoAMyecTEa HedTeNpoaYRT OB 13 Norveckoe "W gna 3-+ aprymeHToB
Pacyer pacrona rasa 14 Narwyeckos "M ana 4-x apryreHToE
%p‘?BHEH“E NEPErEHHEIX WA Maorudeckoe "M ana 5% aprymeHToE

Surasphl WG Naorwyeckos "M anA 6-% apryteHToOE

HeTapeslwKe fuHELHM ; ! ;
lEIEe] s Pl ke AL Had U eneit aHanoroeeli nodurose 4" gna 44 aprymeHToe

HAKZ Narwyeckoe "M ana 2-4 apryreHTos
K3 Naoruyectoe "MK ana 3% apryreHToE

Huet npupogroro rasa [[OCT cepru
HyeT TENnoEOH 3 HEQr L
Huet tennopecypcoe [TOCT cepum 3.

PucyHok B.3 — Pa3anen 6ubnmoTekm «YcrapesLume PyHKUnn»

Mpn BbIGOpe Ana paspaboTtkm nporpammbl nnatgopmbl CPBK, Hwke Bepcum 8.0, n cpegpl
ncnonHernns KPYTOJ1, Hmxe Bepcumn 2.2, yHKLMM C DUKCMPOBAHHBIM YMCIIOM NapameTpom byayT
pacnonatbCsl B pasgene ombnuortekun, COOTBETCTBYHOLLMMY HasHaydeHuo dyHKumMu. Hanpumep,
dyHKUMA «N2» ByaeT pacnonatbcs B pasgene «Jlornyeckme» (pucyHok B.4).

Crucok deyHELKHEA

BuanqoTek 1 TP UHE LM
|H2
ApRHMBEHPOEIHME
ﬁa‘ra H BpSrA p Hra | HasHaueHue
WHArWYECK DR NPE0dpas0EaHHE
K ammuT auss .D.aHII-:IlbIH R IFp Mrnynec No eIk AHHEHKI
Noeowe NN Hrnynes no seko-ervo
1y "
Naruyeckoe Npeofpas0EaHMe h Noruieckoe /W ..
e MNorvyeckos "M onA 2-% apryseHTos
b aTErdaTHYECKME A :
06U e CHCTEMHbIE M3 Neruyeckoe "' oA 3-x apryreHTos
Mepenaya NACNOPTa NEpEMEHHON 4 Noruwyeckoes "M onA 4-4 apryreHToOE
" g
MNpeotpasoBaHye NepereHHO Hh Norvieckoe "' gna 5= apryreHTos

PucyHok B.4 — Pasgen 6ubnuotekun «Jlormdeckmne»
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KPYron BUBJIMOTEKA ®YHKLIUA

B.4. MpuBnaska cpyHKUMN K nnatdopmam

MpunBA3Ky yHKUMIA K NnatopMaM MOXHO NOCMOTpeTb € nomMoLlbto «bubnmotekapa KPYIOJlax.
Ons 3anycka «bubnunotekaps KPYIOJla» cnegyeT HaxaTb Ha KHoMKy «[llyck» n BbibpaTb B
cUCTeMHOM MeHIo NyHKT «Cuctema KPYT-2000/UHTepderic Gubnuotekapsa» (prcyHok B.5)

BB cucrema kpyr - 2000

a Bepudurarop 51

n FenepaTop Baski AaHHEIX

leHepaTop AMHAMMKK
[pafmyecknii nHTepdeic
!' JAuzaiinep oTueToE
WHrepdeiic Bubanorekapn
MCP KPYTO/

& KoncTpykrop wepapxmu obbextos Bl

a Kpyringo

PucyHok B.5 — Bbibop UHTepdelica bubnmnotekapsa ns meHro «lyck»
[nsa nepexoga k Tabnuuam NpMBA30K BbINOMHUTE Cneaylolmne AenCTBUS:
1. BbibepuTe BKNagky «puBaA3KM» B NEBOKM YacTu rmaBHoro okHa «bnbnuotekapa KPYTOJlay,
2. pacnaxHuTe CnMCOK BUBNMOTEK (PYHKLUMI HaXaTUeM Ha KHOMKY «+», pacnofnoXeHHy crnesa oT
nanku «[ocTynHble 6MbnNnoTekn»,
3. HXMUTE Ha KHOMKY «+», PacChOfiOKEHHYK PSAOOM C HYXHOW OmbnuoTtekon yHKUMA, W©
BblbepuTe NyHKT «[MpmBA3Kka K nnatopmey.

B pesynbrtate aTux AENCTBUA B MNPaBOW 4YacTu rNaBHOro okHa «bubnuotekaps KPYTOJla»
oTobpasnTtcs Tabnuua, cogepxawasa ceefeHusa o npuBsaske YHKUUA BblIOpaHHON BMbnmnoTekn K
nnatcgopme (pncyHok B.6).
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PucyHok B.6 — Tabnuvua npus3ok yHKLMIA K nnatdopmam

BBEAEHUE B-5






KPYron BUBJIMOTEKA ®YHKLIUA

1 JTOIMMYECKHUE
1.1 Oa1,Yes1

HasHaueHue
MoaTBepxaeHue normyeckon «1».

OToGpaxeHune
CT: oba:
Tesl Hal

Y = Yes1(X1, X2, X3) 076 RS
Y = Jat1(X1, X2, X3) L 1 S

LI16 L1156
BxogHble napameTpbl: X1(u16), X2(n), X3(u16)
BbixogHble napameTpbl: Y()

OnucaHue

X1 - nopsigkoBeii Homep 6roka (ot 1 go 20 000). Ons nnatdpopm CPBK, HaunHasa ¢ Bepcum 7.1, n
cpeabl ncnonHenms KPYTOJ1, HaumHaa ¢ Bepcum 2.1 — Heobsi3aTenbHbIN BXOL, (ecrnn BXo4 He
npuBsa3aH siBHO, TO HOMep ByaeT NnoacTaBneH aBTOMaTUYECKN).

X2 - BXOOQHOE 3Ha4veHune.

X3 - uncno nostopeHuin "1" Ha X2 ana oopMmMpoBaHUS NOATBEPXKOEHNS.

C BbiIxoga Y cHMMaeTcs pe3ynbTaT (hOpMUPOBaHNS NOATBEPXKAEHMS.

JNoruka pa6oTbl hyHKLMM
Ecnu napameTtp X2 paBeH "1" B Te4eHne X3 UMKMIOB, TO BbIXO CTAHOBUTCS paBHbIM "1". EAnHuua
Ha BbIXo4e xpaHuTca go nepexoga X2 s "0".

EcrmX2=1T1orgai=i+1, mecnmi>=X3T10Y =1, nnave Y =0.
EcrimX2=010Y=0ni=0.
i - BHYTPEHHUI CHETYUK

Mpumep BbI3oBa hyHKLMU

CT: oba:

nn4 = Ja1(ny1, nn2, nu3)

nnd =Yes1(nu1, nn2,nu3) | LA
S RIS

=
=
=
=

||
i m—
=
=
=
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.2 3®p, FTrig

HasHayeHue

Nmnynbc no BbiknioyeHno. PyHKUUs NnpegHasHadeHa Ans GopMUMpOBaHUsSt UMMynbca no 3agHemy
bPOHTY BXOAHOro curHana.

OTo6paxeHune
CT: oba:
FTn ]
Y = FTrig(X1, X2) . !
LITE LT
Y = 3dp (X1, X2) A 1 - [}

BxogHble napameTtpbl: X1(116), X2(n)
BbixogHble napameTpbl: Y(11)

Noruka pa6oTbl hyHKLMN
X1 — nopsigkoBbii HoMmep yHKkunn (o1 1 go 20 000). Ansa nnatdopm CPBK, HaumMHasa ¢ Bepcum
7.1, n cpeabl ucnonHenmns KPYTOJ1, HaunHas ¢ Bepcun 2.1 - HeobaA3aTenbHbIM BXO4, (€CNN BXOA
He NpuBA3aH SABHO, TO HOMep OyaeT NoACTaBneH aBTOMaTUYECKMN).

X2 — BxogHOW curHan.
Y — BbIXOAHOW cUrHan.

®dyHKumnA popmupyeT Ha Bbixode (Y1) nmnynsc ANYHON B OAMH TakT Npu nogade Ha ero Bxof (X2)
3Ha4veHus, pasHoro 0. [pyrumu crioBamu, oH hopMupyeT MMnynbC No 3agHeMy (OPOHTY BXOLAHOrO

CcuUrHana.

Tabnuuya NCTUHHOCTW.
X2(i) X2(i-1) Y

1 0
0 0 0
0 1 1
X2(i) - 3HaveHne Bxoda X2 B TeKyLLEeM LMKIe BbINOMTHEHWUS NPOrpaMmbl,
X2(i-1) - 3Ha4yeHue Bxoga X2 B npeablayLeM LMKIE BbINOSIHEHUS NporpaMmmbl.
Mpumep BbIzoBa PyHKLUN
CT: ob:
4 = 30p (nul, nn2) i
nn4 = nut, nn
P T L I L

nn4 = FTrig (ny1, nn2)

g

— D

me

OYHKINU JTOTHYECKHE



KPYron BUBJIMOTEKA ®YHKLIUA

1.3 N, And

HasHayeHue
JNlornyeckoe «W».

OToGpaxeHune
CT: oba:
Y = And(X1, X2[,X3, ... ,Xn]) @*‘“‘d i
Y = U(X1, X2[.X3, ... .Xn]) . M. )

BxoaHble napameTpbl: X1(n), X2(n)
BbixogHble napameTpbl: Y (1)

OnucaHue

DyHKUMA MOXKET MMETb NPOM3BOSIbHOE KONMYECTBO BXOAHbLIX NapamMeTpoB NTOrMYECcKoro Tmna.

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenms KPYTOJ1, HaumHas ¢ Bepcumn
2.2 no ymonyaHuio yHKUUA uMeeT ABa BXOAHbIX NapameTpa X1, X2.

Ona nnatcopm ©Gonee paHHWX Bepcui — 4YeTbipe BXOAHbIX NapameTtpa - X1, X2, X3, X4.
Mcnonb3oBaHne AOMNOMHUTENbHBIX BXOOOB ONMCaHo B pasgene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopyneHaa uHterpupoBaHHas SCADA KPYI-2000. KPYTOJ1. UHTerpupoBaHHasa cpepa
pa3paboTku.».

INoruka pa6oTbl hyHKLMM
OyHKUMA BO3BpaLlaeT pe3ynbTaT Y=1, ecnu Bce BXoA4Hble NapaMeTpbl UMeIOT 3HayeHue 1, B
NPOTMBHOM criyyae (xoTa 6bl oanH 13 napameTpoB paseH 0) Y=0.

Mpumep BbI3oBa hyHKLMU
CT: oba:

Lind

nn7 = And(nn2, nn3) ]
[ — AT

nn7 = A(nn1, nn2, nn3, nn4)

OYHKIHNH JIOTHYECKHE 1-3



NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.4 n2

HasHayeHue
Jlornyeckoe «n» ans oByX apryMeHTOB.

OTtobpaxeHue

CT: oba:

H2
Y = N2(X1, X2) .
[1

==

BxoagHble napameTpbl: X1(n), X2(n)
BbixogHble napameTpbl: Y (1)

OnucaHune

OpueHtnpoBaHa Ha nnatdopmbl CPBK Bepcumn Hmke 8.0, n cpeabl ncnonHenus KPYIOJ1 Bepcun
HWXe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpegpl ncnonHenma KPYIOJl ,
HaunHaga ¢ Bepcun 2.2, ogHoMMeHHas yHKUNS UMeeTcs B rpynne «YcTapesLlume QyHKLUm».

JNoruka pa6oTbl hyHKLMM

OyHKUMA BO3BpallaeT pesynbtaT Y=1, ecrnv Bce BXOAHble NapameTpbl UMEeKT 3HaveHue 1, B
NPOTMBHOM criyyae (xoTa 6bl oanH 13 napameTpoB paseH 0) Y=0.

Mpumep BbI3oBa (PyHKUMUU
CT: oba:

nn3 = N2(nn1, nn2) M =
=R e N ERN

OYHKINU JTOTHYECKHE




KPYron BUBJIMOTEKA ®YHKLIUA

15 n3

HasHayeHue
Jlornyeckoe «u» ans Tpex apryMeHToB.

OToGpaxeHune

CT: oba:

Y = N3(X1, X2, X3) H3

M

===

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

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcumn Huxe 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeapl ucnonHenna KPYIOJl ,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA nMeeTca B rpynne «Ycrapeslne yHKLMn»

JNoruka pa6oTbl hyHKLMM

®dyHKUMA BO3BpawaeT pesynbtat Y=1, ecnn Bce BXOAHble napameTpbl UMeKT 3HadveHue 1, B
NPOTUBHOM criyyae (xoTsa 6bl oanH 13 napameTtpos paseH 0) Y=0.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:

nn4 = N3(nn1, nn2, nn3)
SR
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.6 n4

HasHayeHue
Jlornyeckoe «u» ans YyeTblpex apryMeHToB.

OToGpaxeHune

CT: oba:

Y = N4(X1, X2, X3, X4) —

0
m M
[

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

OnucaHue

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Hmxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanwme. [na nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, u cpepl ucnonHenua KPYIOJl
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MMeeTca B rpynne «YcrapesLlune OyHKLUN»

JNoruka pa6oTbl hyHKLMM

dyHKUMA BO3BpawaeT pesynbtat Y=1, ecrnim Bce BXOOHble napameTpbl MMeNT 3HaveHue 1, B
NPOTUBHOM criyyae (xoTsa 6bl oanH 13 napameTtpos paseH 0) Y=0.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:

nn5 = N4(nn1, nn2, nn3, nn4)

ST
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KPYron BUBJIMOTEKA ®YHKLIUA

1.7 ns

HasHayeHue
Jlornyeckoe «n» ons NSt apryMmeHToB.

OToGpaxeHune

CT: oba:

H5
Y = N5(X1, X2, X3, X4, X5)

EEEEE
=
L

BxogHble napameTpsbl: X1(n), X2(n1), X3(n), X4(n), X5(n)
BbixogHble napameTpsbl: Y(11)

OnucaHune

OpueHTnpoBaHa Ha nnatgopmbl CPBK Bepcum Hmxke 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWxKe 2.2.

Mpumeyvanve. na nnatgopm CPBK, HaunHasa c Bepcumn 8.0, u cpeabl ucnonHenns KPYTIOJl ,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHasa PYHKLMA UMEeeTCH B rpynne «YcrapesLlune yHKLUn»

Noruka pa6oTbl hyHKLMM

OyHKUMA BO3BpallaeT pesynbtaTt Y=1, ecrnv Bce BXOAHble NapameTpbl UMET 3HadeHune 1, B
NPOTUBHOM criyyae (xoTsa 6bl oanH 13 napameTtpos paseH 0) Y=0.

Mpumep BbIzoBa PYyHKUUN
CT: oba:

nn6 = N5(nn1, nn2, nn3, nn4, nnb)

NN
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.8 ne

HasHayeHue
Jlornyeckoe «u» Oons WecTn apryMeHToB.

OTob6paxeHue

CT: oba:

H#
Y = N6(X1, X2, X3, X4, X5, X6)
M

EEEEEE

BxogHble napameTpbl: X1(n), X2(n), X3(n), X4(n). X5(n), X6(n)
BbixogHble napameTpbl: Y (1)

OnucaHue

OpueHTnpoBaHa Ha nnatgopmbl CPBK Bepcumn Hmxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeapl ncnonHenma KPYIOJl ,
HayuHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MeeTca B rpynne «Ycrapeslune yHKLUn»

INoruka pa6oTbl hyHKLMM

dyHKuMA BO3BpawaeT pesynbTtat Y=1, ecnu Bce BXOOHble NapameTpbl MMEKT 3HaveHue 1, B
NPOTMBHOM criyyae (xoTsa 6bl oanH 13 napameTpoB paseH 0) Y=0.

Mpumep BbIzoBa PyHKUMU

CT: oba:

nn7 = N6(nn1, nn2, nn3, nn4, nnb, nno)

ST I

1-8 OYHKIIUU JOI'NMYECKHUE




KPYron BUBJIMOTEKA ®YHKLIUA

1.9 Unu, Or

HasHayeHue
Jlornyeckoe «nnn».

OToGpaxeHune
CT: oba:
T on— | o
Y = Unn(X1, X2[,X3, ... .Xn]) Homt m
i f
Y = Or(X1, X2[,X3, ... ,Xn]) [} M)
o 4
[l
BxoaHble napametpbl: X1(n1), X2(n) [[X3(n),...,.Xn(n)]
BbixogHble napameTpbl: Y (1)

OnucaHue

OyHKUMA MOXET WUMEeTb NPOU3BOSIbHOE KOMUYECTBO BXOAHbIX MNapamMeTpoB. [lo ymonyaHuto
YyHKUMS umeeT ABa BXOAHbIX napameTpa - X1, X2 ans nnatcgopm CPBK, HaumMHasa ¢ Bepcun 8.0,
n cpeabl ncnonHenus KPYTOJl, HaunHaga ¢ Bepcumn 2.2 1 YeTbipe BXOAHbBIX NapameTpa - X1, X2,
X3, X4 gns nnatdopm 6onee paHHMx Bepcui. Vicnonb3oBaHne JONOMHUTENbHBIX BXOAOB ONUCAHO
B pa3sgene 5.4.2.1 «BctaBka anemeHTOB» kHUrM «MogynbHasa mHTerpupoBaHHas SCADA KPYT-
2000. KPYT OJ1. UHTerpupoBaHHas cpefa paspaboTku.».

JNoruka pa6oTbl hyHKLMM
®dyHKUMA BO3BpaLLaeT pesynbtat Y=1, ecnu xoTa Obl OOMH U3 BXOOHbIX NapameTpoB pasBeH 1, B
NPOTMBHOM criyyae (Bce BXoAHble napameTpbl umetoT 3HadeHne 0) Y=0.

Mpumep BbIzoBa PyHKLUN

CT: oba:

]
nn7 = Or (nn1, nn2, nn3, nn4) r

nn7 = Wnn (nn2, nn3)

OYHKIHNH JIOTHYECKHE 1-9
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1.10 nnun2

HasHayeHue
Jlornyeckoe «unuy» ons oByx apryMeHToB.

OToGpaxeHune

CT: oba:

M
Y = Nnn2(X1, X2) m
m M3

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

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Huxe 8.0, n cpegbl ucnonHeHnss KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, un cpegpl ncnonHenua KPYIOJl ,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MMeeTca B rpynne «Ycrapeslune OyHKLUN»

JNoruka pa6oTbl hyHKLMM

®dyHKUMA BO3BpaLLaeT pesynbtat Y=1, ecnu xoTa 6bl 0OOUH U3 BXOAHbLIX NapaMeTpoB paBeH 1, B
NPOTMBHOM criyyae (Bce BXOAHble napameTpbl umetoT 3HadeHne 0) Y=0.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:

nn3 = nn2(nn1, nn2)
_IE fns [
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KPYron BUBJIMOTEKA ®YHKLIUA

1.11 Nnn3

HasHayeHue
Jlornyeckoe «unu» s Tpex apryMeHToB.

OTo6paxeHune

CT: oba:

Y = Vinu3(X1, X2, X3) e

[m|

BEEE

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

OnucaHune

OpueHTnpoBaHa Ha nnatdopmbl CPBK Bepcumn Hmxke 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, un cpegpl ncnonHenma KPYIOJl ,
HaunHaga ¢ Bepcuun 2.2, ogHOMMeHHas (OyHKUNS nMmeeTcs B rpynne «YcrapesLlume yHKUUN»

INoruka pa6oTbl hyHKLMM

dyHKunA Bo3BpaLLaeT pesynbtat Y=1, ecnu xoTa 6bl OOMH U3 BXOOHbIX NapaMeTpoB paBeH 1, B
NPOTMBHOM criyyae (Bce BXOAHble napameTpbl uMetoT 3HadeHne 0) Y=0.

Mpumep BbIzoBa (PyHKLUUU

CT:
nn4 = nn3(nn1, nn2, nn3)

OYHKIHNH JIOTHYECKHE 1-11




NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.12 nnnd

HasHayeHue
Jlornyeckoe «unuy» Ons YeTblpex aprymMeHToB.

OToGpaxeHune

CT: oba:

e
Y = Unnd(X1, X2, X3, X4)

i
m M
[

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

OnucaHue

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Humxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumeyanwme. [na nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, un cpenpl ucnonHenua KPYTOJl ,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA nmeeTca B rpynne «Ycrapeslne yHKLMn»

INoruka pa6oTbl hyHKLMM

®dyHKUMA BO3BpaLLaeT pesynbtat Y=1, ecnu xoTa Obl OOMH U3 BXOOHbIX NapamMeTpoB pasBeH 1, B
NPOTMBHOM criyyae (Bce BXoAHble napameTpbl umetoT 3HadeHme 0) Y=0.

Mpumep BbIZoBa PyHKUMU
CT: oba:

nn5 = Unn4(nn1, nn2, nn3, nn4)

T
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KPYron BUBJIMOTEKA ®YHKLIUA

1.13 nUnunb5

HasHayeHue
Jlornyeckoe «unuy» ons nNsTM apryMmeHToB.

OToGpaxeHune

CT: oba:

Y = Nnn5(X1, X2, X3, X4, X5)

Im

BEEEEE

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

OnucaHue

OpueHTnpoBaHa Ha nnatdgopmbl CPBK Bepcumn Hmxke 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumevanwme. [na nnatgopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeapl ucnonHenna KPYIOJl
HaunHaga ¢ Bepcuun 2.2, oqHOMMeHHas (OyHKUNS nmeeTcs B rpynne «YcrapesLlume yHKUNUn»

INoruka pa6oTbl hyHKLMM

dyHKuMA Bo3BpaLLaeT pesynbtat Y=1, ecnm xoTa Obl 0OOMH M3 BXOOHbIX NapameTpoB paBeH 1, B
NPOTMBHOM criyyae (Bce BXoAHble napameTpbl umetoT 3HadeHne 0) Y=0.

Mpumep BbI3oBa (PyHKLUMUU

CT: oba:

s

nn6 = nn5(nn1, nn2, nn3, nn4, nnb)
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.14 Nnnb

HasHayeHue
Jlornyeckoe «unuy» ons WecTyn apryMeHToB.

OToGpaxeHune

CT: oba:

Y = Unn6(X1, X2, X3, X4, X5, X6) Hme

M

EEEEEE

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

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Hmxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HUXe 2.2.

Mpumevanwme. [na nnatdopm CPBK, HaunHas ¢ Bepcun 8.0, n cpenpl ucnonHenna KPYTOJl ,
HauynHas c Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MMeeTca B rpynne «Ycrapeslune OyHKLUn»

INoruka pa6oTbl hyHKLMM

dyHKuMA BO3BpaLLaeT pesynbtat Y=1, ecnm xoTa Obl 0OOMH M3 BXOOHbIX NapameTpoB paBeH 1, B
NPOTMBHOM Criyyae (Bce BXoAHble napameTpbl umetoT 3HadeHne 0) Y=0.

Mpumep BbIzoBa (PyHKLUMUU
CT: oba:

nn7 = Wnne(nn1, nn2, nn3, nn4, nnb,
nne)

S
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KPYron BUBJIMOTEKA ®YHKLIUA

1.15 MWHuB, Not

HasHayeHue
MHBepcusa normyeckoro 3HavyeHusl.

OToGpaxeHune
CT: oba:
Y = Not (X) Mot Hue
=No
1
Y = NuB(X) IE A il -
BxoaHble napameTpsbl: X(n)
BbixogHble napameTpbl: Y (1)

Noruka pa6oTbl hyHKLMM

Ecrin X=1 T0 Y=0.
Ecrim X=0 T0 Y=1.

Mpumep BbIzoBa (PyHKUUU
CT: oba:
_ It
2 =Rt (o yul i R 12l
HuE
nn2 = Wis(rn1) S i R N 12
®OYHKIUU JOTNYECKHE
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.16 WUck, XOr

Ha3HaueHue
Jlornyeckoe «ucknovatoLee nnm».

OToGpaxeHune
CT: oba:

O Hex

Y = XOr(X1, X2[, X3, ... ,Xn]) E - E a0
1

Y = Uck(X1, X2[, X3, ... ,.Xn])

BxoaHble napametpbl: X1(n1), X2(n) [[X3(n),...,.Xn(n)]
BbixogHble napameTpbl: Y (1)

OnucaHue

PyHKUMA MOXET UMETb MPOU3BONBbHOE KOMMYECTBO BXOAHbLIX NapameTpoB . [lo ymonyaHuto
YHKUMS nmeeT ABa BXOAHbIX napameTpa - X1, X2 ana nnatgpopm CPBK, HaunHas ¢ Bepcun 8.0,
n cpeabl ncnonHenus KPYTOJl, HaunHaga ¢ Bepcumn 2.2 1 YeTbipe BXOAHbLIX NapameTpa - X1, X2,
X3, X4 anga nnatdopm 6onee paHHUX Bepcui. Micnonb3oBaHne AONOSTHUTENbHbIX BXO40B ONMCaHOo
B pa3sgene 5.4.2.1 «BctaBka anemeHTOB» kHUrM «MogynbHasa mHTerpupoBaHHas SCADA KPYT-
2000. KPYT OJ1. UHTerpupoBaHHas cpefa paspaboTku.».

JNoruka pa6oTbl hyHKLMM
®yHKUMA BO3BpaLLaeT pesynbtaT Y=1, ecnu 4ncno BXOAHbIX NapaMeTpoB, paBHbIX 1, HEYETHO, B

npoTuBHoM cny4vae Y=0.
Y = X1~X2 [, ~X3, ... , ~Xn]

Mpumep BbI3OBa q)yHKu,MM

CT:

nn3 = XOr (nn1, nn2) 'ﬁ_@};_._.
N Rk

nn3 = Wck (nnl, nn2) A i nnz
) ! g 1 N2 o
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KPYron BUBJIMOTEKA ®YHKLIUA

1.17 N®dp, RTrig

HasHayeHue

Nmnynbc no BkntoyeHunto. PyHKUMA NpeaHasHaveHa anst popMmpoBaHus MMMynbca no nepegHemMy
PPOHTY BXOAHOrO curHana.

OTo6paxeHune
CT:
Y = Nop(X1, X2) [dp
L16A
Y = RTrig(X1, X2) A My

BxoaHble napameTpbl: X1(416), X2(n)
BbixogHble napameTpbl: Y(1)

Noruka pa6oTbl hyHKLMNU

X1 — nopsgkoBbii HoMmep yHKkunn (o1 1 go 20 000). Ansa nnatdopm CPBK, HaumMHasa ¢ Bepcum
7.1, n cpeabl ucnonHenna KPYTOJl, HaunHas ¢ Bepcun 2.1 - HeobsiI3aTenbHbIN BXOS, (ECNY BXOA
He NpuBA3aH ABHO, TO HOMep ByaeT NoACTaBNeH aBTOMATUYECKN).

X2 — BxogHOW curHan.

Y — BbIXOAHOW CUrHanm.

®dyHkumna dopmupyeT Ha Bbixoae (Y) umnynbCc ANIMHOW B OAMH TaKT Npu nogaye Ha ero Bxopn (X2)
3HayeHus, paBHoro 1. Opyrumu cnosamu, OH OpMMPYET MMMynbC MO nepegHemy POHTY
BXOOHOrO curHana.

Tabnuua NCTUHHOCTW.

X2()  X2(i-1) Y

0 0
1 0 1
1 1 0

X2(i) - 3HaveHne Bxoda X2 B TeKyLLEeM LMKIe BbINOMHEHWUS NPOrpaMmbl,
X2(i-1) - 3Ha4yeHue Bxoda X2 B npeablayLeM LMKIe BbINOSIHEHUS NporpaMmmbl.

Mpumep BbIzoBa PYyHKLUN
CT: oba:

e
bl

nn3 = Mdp (ny1, nn1)

[Tdp
L E] .
m ] ] SRS

nn3 = RTrig (nu1, nn1)
T ATIGERD

Ep i
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

1.18 Tp,RS

HasHayeHue

Tpurrep c NPUOPUTETOM YCTaHOBKM.

OToGpaxeHune

CT:

oba:

Y = RS(X1, X2, X3)

Y = Tp(X1, X2, X3)

R3S

o

Tp

:

BbixogHble napameTpbl: Y (1)

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

INoruka pa6oTbl hyHKLMM

X1 - Bxopg B3Boga Tpurrepa. lNproputeTHbIN.

X2 - Bxopg cbpoca Tpurrepa.

Ha Bxog X3 nogaetca npeablayliee 3HadeHne Tpurrepa.
C Bbixoga Y cHUMaeTcs pesynbTaT YCTaHOBKM Tpurrepa.

Tabnuua NCTUMHHOCTH

X1 X2 X3 Y
1 = * 1
0 1 * 0
0O O 1 1
0O O 0 0
Moa cumBonom " * " cnegyeT NOHMMATb BO3MOXHOCTbL f0O0ro 3Ha4YeHnst Ha JaHHOM BXOAe.
Mpumep BbI3oBa hyHKLMU
CT:

nn3 = Tp(nnl, nn2, nn3)

nn3 = RS(nnl, nn2, nn3)

BN i
E i

e sy
S NSRS

ol

oba:
Tp
@ 0
BEs

ISP

1-18

OYHKINU JTOTHYECKHE



KPYron BUBJIMOTEKA ®YHKLIUA

1.19 Tp2, RS2

HasHauyeHune
Tpurrep c npuopuTeToM ycTaHoBKU. [peabiayLiee 3Ha4YeHne Tpurrepa 3anoMmMHaeTCs U He
TpebyeT nepegaym Ha BXOA.

OTo6paxeHune
CT: oba:

Y = RS(X1, X2, X3)

Y = Tp(X1, X2, X3)

BxogHble napameTtpbl: X1(116), X2(n), X3(n)
BbixogHble napameTpbl: Y(11)

OnucaHue
OyHKUMA npumeHsieTca gna nnatcdopm CPBK TREI-5B-04/05 Bepcun 8.1 n Bbilwe, umutaTtop
CPBK Bepcun 8.1

JNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HOMep anrobrnoka (ot 1 go 20 000), Heobs3aTenbHbI BXOA (€CNn BXOA He
npuBsa3aH iBHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKN).

X2 - Bxop B3Boga Tpurrepa. [pnopuTteTHbIN.

X3 - Bxopg cbpoca Tpurrepa.

C Bbixoga Y cHuMaeTcs pesynbTaT yCTaHOBKW Tpurrepa.

Tabnuuya NCTUHHOCTU

X2 X3 Tlpegbigywee Y

3Ha4yeHne
Tpurrepa
1 * * 1
0 1 * 0
0O O 1 1
0 O 0 0

"wxn

Moa cumBonom crieqyeT NOHUMAaTb BO3MOXXHOCTb NH060ro 3HaYeHms Ha JaHHOM BXOAE.

OYHKIHNH JIOTHYECKHE 1-19



NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

Mpumep BbI3oBa hyHKLMU

CT:

oba:

nn3 = Tp2(nu1,nn1, nn2)

nn3 = RS2(nu1,nn1, nn2)

1.20 TpCB, SR

HasHauyeHue
Tpurrep ¢ npuopuTeToM cbpoca.

OTo6GpaxeHune

CT:

oba:

Y = SR(X1, X2, X3)

Y = TpCB(X1, X2, X3)

SR pCE
= fo

BbixogHble napameTpbl: Y()

BxogHble napametpbl: X1(11), X2(n), X3(n)

Noruka pa6oTbl hyHKLMNU

X1 - Bxopg B3Boda Tpurrepa.

X2 - Bxopg cbpoca Tpurrepa. NprnoputeTHbIn.
Ha Bxog X3 nogaetca npeablayliee 3HadeHue Tpurrepa.
C BbIxoga Y cHuMaeTcs pesyrnbTaT yCTaHOBKM Tpurrepa.

Tabnuua NCTUHHOCTMW.

X1 X2 X3

*

cNoNeN

1 *
0 1
0 0

oOrPFR O

n%kn

Nog cumBonom

cnenyet noHMMaTb BOSMOXHOCTb noboro 3Ha4YeHns1 Ha OaHHOM BXo[e.

1-20
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KPYron BUBJIMOTEKA ®YHKLIUA

Mpumep BbI3oBa hyHKLMU
CT: oba:

1l U et
nn3 = TpCh(nn1, nn2, nn3) Smhnng o - )R]

T 57
nn3 = SR(nnl, nn2, nn3) GG @ ] - ) RER ]

1.21 TpCB2, SR2

HasHaueHue
Tpurrep ¢ npuoputeTom cbpoca. MNpegbigyLiee 3Ha4YeHe Tpurrepa 3anomMmHaeTcst u He TpebyeT
nepegayum Ha Bxog.

OToGpaxeHune
CT: oba:

Y = SR2(X1, X2, X3)

Y = TpCB2(X1, X2, X3)

BxogHble napameTtpbl: X1(116), X2(n), X3(n)
BbixogHble napameTpbl: Y (1)

OnucaHue
DyHKUMA npumeHsieTca gna nnatcdopm CPBK TREI-5B-04/05 Bepcun 8.1 n Bbilwe, umutaTtop
CPBK Bepcum 8.1

JNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HoMep anrobrnoka (ot 1 go 20 000), Heobsi3aTenbHbIM BXOA (€Cnu BXo4 He
NpvBSi3aH SIBHO, TO HOMep ByaeT NoAcTaBneH aBToMaTUYeCcKn).

X2 - Bxopg B3Boga Tpurrepa.

X3 - Bxog cbpoca Tpurrepa. [NprnoputeTHbIN.

C BbiIxoga Y cHuMaeTcs pesyrnbTaT yCTaHOBKU Tpurrepa.

Tabnuuya NCTUHHOCTW.

X2 X3 [lpeabiaywee Y

3Ha4yeHne
Tpurrepa
1 * 0
1 0 * 1
0O O 1 1
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NIOTMYECKUE N MATEMATUYECKUE ®YHKLUUN

0 O 0 0

"nEkn

Nog cumBonom

cnegyet NnoHMMaTb BO3MOXXHOCTb noboro 3Ha4YeHns1 Ha JaHHOM BXOJe.

Mpumep BbI3oBa hyHKLMU

CT:

nn3 = TpCh2(nu1, nn1, Nn2)

nn3 = SR2(nu1, nn1, nn2)

1-22
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KPYron BUBJIMOTEKA ®YHKLIUA

2 NIOrMYECKOE NMPEOBPA30BAHME
21  WB, UB_ul6, UB_u32, AndB, AndB_i16, AndB_i32

Ha3sHaveHue
MNobutoBoe "N".

OToGpaxeHune
CT: Pba:
HE HE ulé HE n32
Y = Ub (X1, X2[, X3, ..., Xn]) 76 32
Y =WNBb_u16 (X1, X2[, X3, ..., Xn]) % F] ZI :I

Y = UB_u32 (X1, X2[, X3, ..., Xn])

Y = AndB (X1, X2[, X3, ..., Xn]) b
Y = AndB_i16 (X1, X2[, X3, ..., Xn]) i A
Y = AndB_i32 (X1, X2[, X3, ..., Xn]) [l

|58
=

BxogHble napameTpbl: X1(u16, u32), X2(u16, u32)[,X3(u16, u32),...,.Xn(u16, u32)]
BbixogHble napameTpsbl: Y (416, 132)

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, dyHKUMST MOXET uMMeTb fABa (Mo ymonyaHuio) wunu 6onee BXOAHbIX MNapamMeTpoB.
Vcnonb3oBaHve O0OMNOMHUTENLHLIX BXOOOB onucaHo B pasfene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopgynbHasa mHTerpupoBaHHas SCADA KPYT-2000. KPYTOJl. UHTerpupoBaHHas cpepa
pa3paboTkn.». [iNs ocTanbHbIX NAaTtopm PyHKLMA uMeeT CTPOro Asa Bxoaa.

Ana nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOAHble U BbIXOAHble MapameTpbl MOryT ObiTb pasnuyHbIX TUMOB B 3aBUCMMOCTU OT
cydbdbunkca B uUMeHM dyHKUMM (cMm. «OnucaHne wmexaHusaMa neperpyskn dyHkumn»). Ons
OCTarnbHbIX MNaT(OPM BXOAHbIE M BbIXOOHbIE NapameTpbl Lernoro 16-6utHoro Tmna.

Noruka pa6oTbl hyHKLMM
DYHKUNA BbINOMHSAET NOOUTOBOE Nornmvyeckoe yMHOXeHue aprymeHToB. Kaxgbin 6ut Y(i) paBeH
X1(i) & X2(i) [& ..., & Xn(i)].

Hanpumep:

DecaTtund. | [IBONYH.
X1 |5 0101
X2 |4 0100
Y |4 0100
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbizoBa pyHKLMM

CT: oba:

My
nuz

nu2 = N6 (nu1, Nu2)

nu2 =6 116 (nu1, nu2)

ML

i N[ 2

u32_B = WB_u32 (u32_A, u32_B) W32_A

W26

u32_B

Myt

nu2 = AndB (nu1, nu2) L2

(NI SIS

My
nuz

nu2 = AndB_i16 (nu1, nu2)

e 2 iz

432 B

u32 B = AndB_i32 (u32_A, u32_B)

3necb u32 A, u32 b, u32 B - rnobanbHble nepeMeHHble Lenoro 32-6utHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

2.2

no4

HasHayeHue

Mo6butosoe "N" Ha yeTkIpe BXxoAa.

OToGpaxeHune

CT:

oba:

Y = N64(X1, X2, X3, X4)

BxogHble napameTpbl: X1(u16), X2(u16), X3(u16), X4(u16)

BbixogHble napameTtpbl: Y(116)

OnucaHune

OpueHTnpoBaHa Ha nnatgopmbl CPBK Bepcumn Huke 8.0, 1 cpenbl ncnonHeHus KPYIOJl sepcun
HWxe 2.2.

Mpumevanwme. Ons nnatdopm CPBK, HaunHaa ¢ Bepcum 8.0, n cpegbl ucnonHenuns KPYIOJl,

Ha4yMHasa ¢ Bepcuu 2.2, ogHOMMEHHas (PyHKLMA nmeeTcs B rpynne «Ycrapeslune yHKLMn»

INoruka pa6oTbl hyHKLMM

DYHKUMA BbINOMHAET NOOUTOBOE NOrnvyeckoe yMHOXeHue aprymeHToB. Kaxabih 6ut 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 |0 0000
Mpumep BbIzoBa PYyHKUUMN
CT:

oba:

nud = N64(nut, nu2, Nnu3, nu4)

OYHKIHNH JIOTHYECKOI'O IPEOBPA3OBAHUSA




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

2.3 UuBb, UuBb_u16, UHBB_L32, NotB, NotB_i16, NotB_i32

Ha3sHa4veHue
Mo6utoBoe nornyeckoe oTpuuaHue.

OToGpaxeHune
CT: oba:
Y = NotB (X) NotB NotB_il6 NotB {22
Y = NotB_i16 (X) i S T WG] S W] W
Y = NotB_i32 (X)
Y = UHB6 (X) Hrm Hruef_ulé Huwd 132
i S w51 = e e v e
Y = MuB6_u16 (X)
Y = NuB6_u32 (X)

BxogHble napameTpsbl: X(u16, u32)
BbixogHble napameTpsbl: Y (416, 132)

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHblEe MNapaMeTpbl MOryT ObiTb pPasfuyHbIX TUMOB B 3aBUCUMOCTM OT
cydbdukca B uMeHM dyHKumMmM (cMm. «OnucaHne wmexaHu3ama neperpyskm dyHkumn»). Ons
ocTarnbHbIX NNaTopM BXOAHbIE U BbIXOAHbIE NapaMeTpbl Lenoro 16-6utHoro Tuna.

INoruka pa6oTbl hyHKLMM
dyHKUMA BbINOMHAET NOOMTOBOE normdeckoe oTpuuaHme aprymeHnTa. Kaxabii 6ut Y(i) paBeH Not
X1(i).

Hanpuwmep:

HecaTtuny [BOWYH
X5 0000000000000101
Y| -6 1111111111111010

Mpumep BbI3oBa (PyHKLUUU

CT: oba:

Motk

nu2 = NotB(nul) JTET I i ke

MotE il6
[T8] [T e) o nTe i

nu2 = NotB_i16(nuy1)

S MR I

HotB_i32

u32_B = NotB_i32 (u32_A) 07 T
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Mpumep BbI3oBa hyHKLMU

CT:

oba:

nu2 = MHB6(nul)

nu2 = MuB6_u16(nul)

u32_b = MuB6_u32 (u32_A)

ML

[TE] [T

ML

Hrmh_ 152
32| |L32

U32_A

(e SIS

S| ML

u3z_E

3pecb 132 A, u32_b - rmobanbHble nepeMeHHble Lienoro 32-6MTHoro Tuna.
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2.4 Unub, Unub_u16, Unub_u32, OrB, OrB_i16, OrB_i32

HasHayeHue
MNobutoBoe «unny».

OToGpaxeHune
CT: oba:
Y = Unub (X1, X2[, X3, ..., Xn]) ﬂm -“1'5 -“32
N [LTE} ] =3}
Y = NanB_u16 (X1, X2[, X3, ..., Xn]) [
Y = Uinb_u32 (X1, X2[, X3, ..., Xn])
1B 1B il6 B {32
Y = OrB (X1, X2[, X3, ..., Xn]) il
T i e
Y = OrB_i16 (X1, X2[, X3, ..., Xn])
Y = OrB_i32 (X1, X2[, X3, ..., Xn])

BxogHble napameTpbl: X1(u16, u32), X2(u16, u32) [[X3(u16, u32),...,.Xn(u16, u32)]
BbixogHble napameTpbl: Y(u16, 132)

OnucaHue

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJl, HaunHas ¢ Bepcumn
2.2, dyHKUMS MOXET uMmeTb fBa (MO0 yMon4yaHui) wnm Gonee  BXOLHbIX MapameTpoB.
Mcnonb3oBaHve OOMNOMHUTENbLHLIX BXOOOB onucaHo B pasfene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopgynbHasa mHTerpupoBaHHas SCADA KPYT-2000. KPYTOJl. UHTerpupoBaHHas cpepa
pa3paboTkn.». [iNs ocTanbHbIX NAaTtopm PyHKLMA uMeeT CTPOro Asa Bxoaa.

Ana nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOAHble W BbIXOAHblE MNapameTpbl MOryT OblTb pasfMyHbIX TUMOB B 3aBUCUMOCTU OT
cytpomkca B uMeHuM yHKuMM (cM. «OnucaHue wmMexaHusma neperpyskun QyHkumin»). [Ona
OCTanbHbIX NAT(POPM BXOAHbIE M BbIXOOHbIE NapameTpbl Lernoro 16-6utHoro Tuna.

Noruka pa6oTbl hpyHKLMM
DyHKUMA BbINONHAET NOGUTOBOE normyeckoe cnoxexHve aprymeHTtoB. Kaxabin 6ut Y(i) paseH X1(i)
Or X2(i) [Or ..., Or Xn(i)].

Hanpumep:
JecaTtny [1BOWYH
X1 5 0101
X2 4 0100
Y b5 0101
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KPYron BUBJIMOTEKA ®YHKLIUA

Mpume

p BbI3oBa (pyHKLUMN

CT:

nu2 = Unnb (nu1, nu?2)

nu2 = Mnnb_u16 (nul, nu2)

u32_B = Wnnb_u32 (u32_A, u32_b)

nu2 = OrB (nu1, nu2)

nu2 = OrB_i16 (nu1, nu2)

Lu32_B = OrB_i32 (u32_A, u32_B)

My
e

My
e

u32_A
u32_E

ML
nuz

i
nuz

u3z_A
uiz_b

Crelfile
Crelfile

|5}

1338

(NI SR

(NI SR

u32_B

3pecb u32 A, u32 b, u32 B - rmnobanbHble nepeMeHHble Lenoro 32-6utHoro tuna.
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2.5

Nnno4

Ha3sHa4veHue
MobutoBoe «nnny» Ha YeThbipe BXoAa.

OToGpaxeHune

CT:

oba:

Y = Unnb4(X1, X2, X3, X4)

LT

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

BbixogHble napameTpsbl: Y(116)

OnucaHune

OpueHTnpoBaHa Ha nnatdopmbl CPBK Bepcumn Hmxke 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumevanue. Onsa nnatdopm CPBK, HaunHaa c Bepcum 8.0, n cpegbl ucnonHenns KPYIOJl,
Ha4yuHas ¢ Bepcumn 2.2, oAHOMMEeHHasa PYHKLMA UMeeTCH B rpynne «YcrapesLlune yHKLUn»

Noruka pa6oTbl hyHKLMM

PyHKUMA BbINONHAET NOBUTOBOE formyeckoe crnoxexHve aprymeHToB. Kaxabii 6ut Y(i) paeH X1(i)
| X2(1) | X3(i) | X4(i).

Hanpuwmep:
Decatnd | IBonYH
X1 |5 0101
X2 |4 0100
X3 |3 0011
X4 |7 0111
Y |7 0111
Mpumep BbI3oBa (PyHKLUUU
CT: oba:

nud = Unnb4(nut, nu2, nu3, nu4)

HI|LL1 B] FILS|LL1 E]ET
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2.6 Uckb, Uckb_u16, Uckb_132, XOrB, XOrB_i16, XOrB_i32

Ha3sHaveHue
NobutoBoE «UCKITOYaoLee Nnny.

OTob6paxeHue
CT: oba:
Y = ViekB(X1, X2[, X3 Xn]) HerE HexE_mlé HerE 13l
= Uck : , X3, ..., Xn

¢ B Do

Y = Wckb_u16(X1, X2[, X3, ..., Xn])

Y = Nckb_u32(X1, X2[, X3, ..., Xn]) : :
Eil‘«{DrE- B_116 E-_132

Y = XOrB(X1, X2[, X3, ..., Xn 1 1R[] 32)1

( [ 1) f i}
Y = XOrB_i16(X1, X2[, X3, ..., Xn])
Y = XOrB_i32(X1, X2[, X3, ..., Xn])

BxogHble napameTpbl: X1(u16, u32), X2(116, u32) [,X3(u16, u32),...,.Xn(u16, u32)]
BbixogHble napameTpsbl: Y(u16, u32)

OnucaHune

Ons nnatpopm CPBK, HaunHasa ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, (yHKUMA MOXeT wumeTb ABa (N0 ymonyaHuio) unu Gonee  BXOOHbIX MapaMeTpoB.
Mcnonb3oBaHve OOMNONHUTENLHLIX BXOOOB onucaHo B pasfene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopyneHaa wuHterpupoBaHHas SCADA KPYI-2000. KPYTOJ1. UHTerpupoBaHHasa cpepa
pa3paboTku.».[Ina octanbHbIX NNatopM YyHKUUS UIMEET CTPOro ABa BXxoaa.

Ons nnatdpopm CPBK, HaunHasg ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOOHble MNapameTpbl MOryT ObiTb pasnU4YHbIX TUMOB B 3aBUCUMOCTU OT
cycbcomkca B uMMeHuM yHKuMmM (cM. «OnucaHue mexaHusama neperpyskm QyHkumi»). [Ona
ocTanbHbIX NNaTgopm BXoAHbIE U BbIXOA4HbLIE NapamMeTpbl Lenoro 16-6utHoro Tuna.

INoruka pa6oTbl hyHKLMM
PyHKUMA BbINOMHAET NOBMTOBOE NOrMYECKOe CroXeHUe no Moaymnto 2 aprymeHToB. Kaxabin 6ut
Y(i) paBeH X1(i) XOr X2(i) [XOr ..., XOr Xn].

Hanpumep:

HecaTtny [Bon4H
X1 |5 0101
X2 | 4 0100
Y 1 0001
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Mpumep BbI3oBa (PyHKLUUU

CT: oba:

Li16
i O76

nu2 = Nekb(nu1, nu2) MLz

W ML -
(N SIS Y

nu2 = Nekb_16(nul, nu2)

dirTey L8 MLz

u32_ B = Wckb_u32(u32_A, u32_b) u3z_A

I ML -

TH| RSk 16
|2 |5E e

nu2 = XOrB(nu1, nu2)

OB il6

16
nu5 = XOrB_i16(nut, nu2, nu3, nu4) Ett] = L]
- pllEr [T -

(N S

Lu32_B = XOrB_i32(u32_A, u32_E) o

3pecb 132 A, u32_b, u32_B - rnobanbHble nepeMeHHble Lenoro 32-6utHoro Tmna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3 MATEMATUYECKUE

3.1 Ab6c, A6c_ul6, Abc u32, Abc B32, A6c_B64, Abs, Abs 116, Abs 32,
Abs r32, Abs r64

HasHaueHue
MonyyeHne abCONOTHOIO 3HAYEHMSA NEPEMEHHOMN.

OToG6paxeHune
CT: oba:
Y = Abs(X) ishs bbs i16 khs 132 bbs 132 bhs b
. F 78] 320 oF37 B37)0  [Ee4] [Bed

Y = Abs_i16(X)
Y = Abs_i32(X)

&fe Afe 32 Lfe B6d Afc mla Afe o3l
Y = Abs_r32(X) - = - -
Y = Abs_r64(X) I%EI rﬂ% + % +|u1 B] [ E[% %Mgﬂ |uaz[%
Y = A6c(X)
Y = A6c_B32(X)
Y = A6c_B64(X)
Y = A6c_u16(X)
Y = A6c_u32(X)

BxogHble napameTpbl: X(u16, u32, 832, B64)
BbixogHble napameTpbl: Y(u16, u32, 832, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHeHna KPYIOJ1, HaunHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHble MNapaMeTpbl MOryT ObiTb pasfMyHbIX TUMOB B 3aBUCUMOCTM OT
cydbdukca B uMeHM dyHKumMmM (cMm. «OnucaHne wmexaHu3ama neperpysku dyHkumny). Ons
ocTarnbHbIX MNAaTopm Takue PyHKLMM HE NOAAEPKMBAIOTCS.

Noruka pa6oTbl hyHKLMM
®yHKUMA NpucBaMBaeT BbIXOAHOMY napameTpy Y abCcontoTHOe 3HayYeHue BXO4HOro napameTpa X.
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Mpumep BbI3oBa hyHKLMU

CT:

Pba:

nB2 = Abs(ne1)

nu3 = Abs_i16(nul)

Lu32_B = Abs_i32(u32_A)

ne2 = Abs_r32(nel)

B64_B = Abs_r64(s64_A)

ne2 = Abc(nel)

nu3 = A6c_u16(nuyl)

Lu32_B = A6c_u32(u32_A)

ne2 = A6¢c_B32(nBl)

B64_B = A6C_B64(864_A)

EEF Mez

Me1

ML nug

u3z_B

KR Mgz

R

64_E

EB4_A

EEF ez

et

ML rnus

132_B

E e

B3z

M\

LAe_BH

BE4_A Bh4_E

3pecb 132 A, u32_ B - rmobanbHble nepemeHHble Lenoro 32-6utHoro tuna n 864 _A, 864 b —
rnodanbHble NepeMeHHbIe BELLLECTBEHHOIO 64-0MTHOro TUNa.
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3.2 Koc, Koc_B32, Koc_B64, Cos, Cos_r32, Cos_r64

HasHayeHue
BbluncneHue kocuHyca yrna.

OToGpaxeHune
CT: oba:

Cos Cos_¥32 Cos_réd
¥'=Cos(X) i 3z Eae
Y = Cos_r32 (X)

Y = Cos_r64(X)

Y = KOC(X) Eoc Eoc_s32 Foc_s64d

Y = Koc_832(X) oo B3 B
Y = Koc_B64(X)

BxoaHble napameTpbl: X(B32, B64)

BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHbIE MapaMeTpbl MOryT ObiTb pPasnuyHbIX TUMOB B 3aBMCUMOCTM OT
cydbdukca B UMeHM dyHKumMM (cMm. «OnucaHne wmexaHu3ama neperpyskn dyHkumn»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapaMeTp BeLecTBeHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
DYHKUNA BbIYMCNAET 3HAYEHME KOCUHYCa yrna, 3agaHHOro BXOAHbIM napameTpoMm X B rpagycax.
PesynbTaT npucBanBaeTcs BbIXOOHOW NepemMeHHon Y.

Mpumep BbIzoBa PyHKUMU

CT:

ne2 = Cos(ne1)

ne2 = Cos_r32 (nel)

Cos 132
1 EEH=
Cos_rod
[BE4| [BE4[]

B64_A= Cos_r64 (B64_A)

ne2 = Koc(ne1)

ne2 = Koc_B32(ns1)

864 A= Koc_B64(s64_A)

3necb B64_A — rmobanbHas nepeMeHHas BeLLLeCTBEHHOro 64-6utHoro Tuna.
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3.3 CuvH, CuH_B32, CuH_B64, Sin, Sin_r32, Sin_r64

HasHa4yeHue
BbluncneHue cuHyca yrna.

OToG6paxeHune
CT: oba:

Y = Sin( Sin Sin_r32 Sin_r6d

=oln 1 037 FFE0  CERd] [FEAL
¥ = ain 1200 0 @
Y = Sin_r64(X)
Y = CuH(X)
Y = CVIH_B32(X) CHEH Crm_p32 Crm_phd
Y = CuH_B64(X) i EEK= EEf)s
BxoaHble napameTtpsbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenms KPYTOJl, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MNapameTpbl MOryT 6biTb PasfWYHbLIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum yHkuni»). Ons
ocTanbHbIX NNnaTgopm BXOLHOM M BLIXOAHOW NapamMeTp BeLLecTBeHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
DYHKUMA BblMMCNSAET 3HaAYeHMe CuMHyca Yyrna, 3agaHHOro BXo4HbIM napameTtpoMm X B rpagycax.
PeaynbTaT npucBamBaeTcs BbIXOOHOW NepemMeHHon Y.

Mpumep BbIZoBa (PyHKUMUU

CT: oba:

ne2 = Sin(nsl)

ne2 = Sin_r32(nel)

B64_b = Sin_r64(864_A)

ne2 = CuH(nBl)

nB2 = CuH_B32(nBl)

B64_b = CnH_B64(B64_A)

3necb B64_A, B64_b — rmobanbHble nepeMeHHble BELLLECTBEHHOIO 64-6MTHOro TUNa.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.4 TaH, Tan_B32, Tan_B64, Tan, Tan_r32, Tan_r64

HasHaueHue
BbluncreHne TaHreHca yrna.
OTob6paxeHue
CT: ob:

Tan Tan _r32 Tan_md
Y = Tan (X)
Y = Tan_r32(X) i [ EEH= [EE411
Y = Tan_r64(X)
Y = TaH(X) Tan Tan_r32 Tan w6
Y = TaH_B32(X) [] s B3 [BE4]
Y = TaH_B64(X)

BxogHble napameTpsbl: X(B32, B64)
BbixogHble napameTpbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHbIE MapaMeTpbl MOryT ObiTb pPas3fM4YHbIX TUNOB B 3aBUCUMOCTU OT
cydbdmnkca B UMeHM dyHKumMM (cMm. «OnucaHne wmMexaHu3ama neperpyskn dyHkumny). Onsa
ocTarnbHbIX NNaTtopM BXOAHOW M BbIXOAHOW NapameTp BellecTBeHHOoro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
DYHKUNA BbIYMCNAET 3HAYEeHME TaHreHca yrna, 3agaHHoro BXxogHbiM napameTpom X B rpagycax.
PesynbTaT npucBanBaeTCcs BbIXOQHOW NepeMeHHon Y.

Mpumep BbIzoBa PyHKUMU
CT: oba:

ne2 = Tan(ne1) EFNEEE N

ne2 = Tan_r32 (ne1)

B3Z) FE2 [B32[3

B64_b = Tan_r64 (s64_A) C [

ne2 = TaH (nNB1)

LE32{ FIE2 (B32]]

ne2 = TaH_B32(nB1) A e

B64_b = TaH_B64(B64_A) (/B 6 4] 8B4 E |6 41

3necb B64_A, B64_b — rmobanbHble nepeMeHHble BELLLECTBEHHOrO 64-6MTHOro TUNa.
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3.5 Ekcn, Ekcn_B32, Ekcn_B64, Exp, Exp_r32, Exp_r64

HasHayeHue
BbluncrneHne 3Ha4yeHus € B CTEMNEHU X.

OToG6paxeHune
CT: oba:

Exqp Exp r32 Exp_réd
Y = Exp(X) S goa
Y = Exp_ r32(X) i EEH )
Y = Exp_r64(X)
Y = Exen(X) Excn Excn_532 Excri_s64
Y = Eken_B32(X) i EEH S EIE]=
Y = Ekcn_B64(X)

BxoaHble napameTtpsbl: X(B32, B64)
BbixogHble napameTpbl: Y(832, B64)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT OblTb pPas3NUyHbIX TUMNOB B 3aBUCUMMOCTU OT
cyddukca B umeHun dyHkumm (cMm. «OnucaHve wmexaHu3ma neperpyskum  yHkuni»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapamMeTp BeLeCTBEeHHOro 32-6uTtHoro Tuna.

JNoruka pa6oTbl hyHKLMM
DYHKUNA BbIMUCNAET 3HA4YeHME uYucna € B CTENeHW, 3adaHHOW BXO4HbIM napameTpoMm X.
PeaynbTaT npucBanBaeTCs BbIXOOHOW nepemMeHHon Y.

Mpumep BbIzoBa PYyHKUUMN

CT:

ne2 = Exp (ne1)

ne2 = Exp_r32 (ne1)

B64_A= Exp_r64 (864_A)

ne2 = Ekcn (n81)

ne2 = Ekcn_B32(nB1)

B64_A= Ekcn_B64(B64_A)

3necb B64_A — rmobanbHas nepeMeHHas BeLLLeCTBEHHOro 64-6utHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.6 BCTt, BCt_ul6, BCt_u32, BCt_B32, BCT_B64, Pow, Pow_il16, Pow_i32,
Pow r32, Pow _r64

Ha3sHaveHue
BbluncneHne 3HayeHus Ynucna B cTeneHu.

OTo6paxeHune

CT: oba:

Pow Powr_il6 Pogr 132 Poar 132 FPow w4

Y = Pow(X1, X2) [] el [B5d]
Y = Pow_i16(X1, X2) q il

Y = Pow_i32(X1, X2)
Y = Pow_r32(X1, X2)
Y = Pow_r64(X1, X2)

)
)
)
)

BCr BCr nlé BCr 132 BCr p32 BCr vAd
i
Y = BCT(X1, X2) = g = W= B3z|1 BE4ja
Y = BCT_u16(X1, X2) i

Y = BCT_u32(X1, X2)
Y = BCt_B32(X1, X2)
Y = BCT_B64(X1, X2)

BxogHble napameTpbl: X1(416, u32, 32, B64), X2(416, u32, 832, B64)
BbixogHble napameTtpbl: Y(u16, u32, 832, B64)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT ObiTb PasfUYHbLIX TUNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cMm. «OnucaHve wmexaHu3ma neperpyskum  yHkumi»). Ons
ocTanbHbIX NNaTopm BXoAHbIE U BbIXOLHOW NapaMeTp BeLeCcTBEHHOro 32-6uTHoro tuna.

JNoruka pa6oTbl hyHKLMM
®PyHKUMA BbIMMCNAET 3HA4YeHWe, Mofyvyaemoe BO3BEAEHVMEM YMCNa, 3a4aHHOro BXOAHbLIM

napameTpoMm X1, B CTeneHb, 3afaHHy0 BXOA4HbIM napameTpoMm X2. PesynbTaT npucBamMBaeTcs
BbIXOAHOW NepemMeHHon Y.
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Mpumep BbI3oBa (PyHKLUUU

CT: oba:

(]
(25

ne3 = Pow(ne1, ne2)

= m
=
=21 ]
— m
par
=] [

nu3= Pow_i16(nu1, nu2)

u32_B= Pow_i32(u32_A, u32_B)

ne3 = Pow_r32(ns1, ne2)

[un] m
(]
o -]
[mn] m
(25
£ o)

[=2]
(=]

B64_B= Pow_r64(s64_A, 864_B)

[n]
5]

ne3 = BC1(ne1, ne2)

= [55]
=
[=2] (]
= |
=
[=2] -

nu3 = BCT_u16(nu1, nu2)

u32 B=BCt_u32(u32_A, u32 _b) 332 WER;
ne3 = BCT_B32(nB1, nB2)
B64_B= BCt_B64(B64_A, B64_b) LT LT

3necb u32_ A, u_32b, u32 B - rmobanbHble nepemeHHble Lernoro 32-6uTtHoro tmna n 864 A,
B64_ b, B64 B — rnoGanbHble NepemMeHHble BEWEeCTBEHHOro 64-6UMTHOro Tmna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.7 KK, KBK_B32, KBK_B64, Sqr, Sqr_r32, Sqr_r64

HasHayeHue
M3BneveHne KBagpaTHOro KOpHS Yncna.

OTtobpaxeHue

CT: oBa:

v=5 (X) Sy S 132 Sor 164
=>qr N 0p3g Fin CEsd] [BEAL

¥ = Sor T3200 70

Y = Sqgr_r64(X)

Y = KBK(X) 3514 FrE 532 EsE_rAd

Y = KeK_B32(X) i [1a k= [EE4]

Y = KBK_B64(X)

BxogHble napameTpsbl: X(B32, B64)
BbixogHble napameTtpsbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHble MNapaMeTpbl MOryT OblTb pasfnMyHbIX TUMOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHu3ma neperpyskum yHkuni»). Ons
ocTarnbHbIX NNaTtopM BXOAHOM M BbIXOAHOW NapameTp BelecTBeHHOoro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
DYHKUNA n3BMeKaeT KBaapaTHbIA KOPeHb YMcna, 3aaHHOro BXOoAHbIM napameTpoM X. PesynbTaT
npvcBanBaeTCs BbIXOAHOW NepemMeHHoun Y.

OT1ob6paxeHue

CT:

ne2 = Sqr(nsl)

ne2 = Sqr_r32(nsl)

B64_b = Sqgr_r64(864_A)

ne2 = KeK(nel)

ne2 = KeBK_B32(nBl)

B64 b = KBK B64(B64 A)

3necb B64 A, B64_bB — rmobanbHble nepeMeHHble BELLLECTBEHHOIO 64-6MTHOro TMNa.
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3.8 Norapudm, Norapudm_B32, Nlorapucpm_B64, Log, Log r32, Log_r64

HasHauyeHue
BbluncneHue HaTypanbHoro norapudgma ymcna.

OTtobpaxeHue

CT: oBa:

Y = Log (X) Log Log 132 Log_ré4
y=Log r32(X) 7 R G =

Y = Log_r64 (X)

Y = Nlorapudpm (X)

Y= J'Iorapmch_B32(X) Jorapmdm Jorapmbm_ 532 Jorapmbm_e6d
Y = Norapudm_B64(X) i [ B2 [FE4L

BxogHble napameTpsbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHasg ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHble MNapaMeTpbl MOryT OblTb pasfnMyHbIX TUMOB B 3aBUCUMOCTU OT
cydbdukca B uUMeHM dyHKuMM (cMm. «OnucaHme wmexaHu3ama neperpyskm dyHkumn»). Ons
ocTarnbHbIX NNaTtopM BXOAHOW M BbIXOAHOW NapameTp BelecTBeHHoro 32-6utHoro tuna.

JNoruka pa6oTbl hyHKLMM
PyHKUMA BbIMMCNSAET 3HA4YeHWe HaTypanbHOro norapudgpma uucna, 3agaHHOro  BXOOHbIM
napameTpoMm X. PesynbTaT npucBamMBaeTCcs BbIXOOHOW NepeMeHHOon Y.

Mpumep BbI3oBa (PyHKLUMU

CT:

ne2 = Log (n81)

ne2 = Log_r32(nes1)

864 _B= Log_r64 (864_A)

ne2 = Jlorapncpm(ns1)

ne2 = Jlorapncpm_B32 (ne1)

B64_b= Jlorapndpm_B64 (864_A)

Torapmdm 564
clp64[eE4 A Be4f—I[BE4]  [BE4L]

3necb B64 A, B64_bB — rmobanbHble nepeMeHHble BELLIECTBEHHOIO 64-6MTHOro TUNa.
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3.9 INor10, Nor10_B32, Jlor10_B64, Log10, Log10_r32, Log10_r64

HasHauyeHue
Bbluncnenue gecatnyHoro norapmdpma ymcna.

OToGpaxeHune
CT: oba:
¥ = Log10(x) Lagl0 Lagl0 132 Lagll_rfd
= Og
Y = Loo10 3200 off  fln oFT) EiZh oFEd EEek
Y = Log10 _r64(X)
Y =Jlor10 (X)
Y = Jlor10_B32(X) Jlorld Jlorl0 w32 Jorl0 e6d
Y = Jlor10_s64(X) g o 03z B3z CIE64] [B64f]

BxogHble napameTpbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaumHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT ObiTb pPasnMYHbIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapaMeTp BeLLecTBeHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
OyHKUMA  BbIMMCNSET 3HAYeHWe [OeCATUYHOro norapydma  4ucna, 3agaHHOro  BXOAHbIM
napameTtpom X. PesynbTaT npucBanBaeTcsa BbIXOAHON NnepemMeHHon Y.

Mpumep BbI3oBa hyHKLMU

CT: oba:

ne2 = Log10 (ne1)

EEET

ne2 = Log10_r32(ns1) SEEEC R
B64_b=Log10_r64(864_A)
S

ne2 = Jlor10 (n81)

ne2 = Jlor10_B32 (ne1)

864 _B=Ior10_s64(864_A)

CB64|e6d_E BG40

CB64] e6d_A [B64]3

Jorl0_s64
iEed] [Baa]

3necb B64_A, B64_b — rmobanbHble nepeMeHHble BELLLECTBEHHOIO 64-6MTHOro TUNa.

OYHKIIUU MATEMATUYECKHUE 3-11



NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

3.10 AcuH, AcuH_B32, AcuH_B64, Asin, Asin_r32, Asin_r64

HasHauyeHue
BbluncneHne apkcuHyca.
OToG6paxeHune
CT: ®BA;

Azm Azin ¥32 Lzim r6d
Y = ASII’I(X) El EF] :| :|
Y = Asin_r32(X)
Y = Asin_r64(X)
Y = AcuH(X) Lo Ao 532 Ao B4
Y = Acun_B32(X) [l i B3 [BE4La
Y = AcnH_B64(X)

BxogHble napameTpsbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHeHna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHblEe MNapaMeTpbl MOryT OblTb pasfnMyHbIX TUMOB B 3aBUCUMOCTU OT
cydbdmnkca B uMeHM dyHKumMM (cMm. «OnucaHme wmexaHu3ama neperpyskn dyHkumn»). Ons
ocTarnbHbIX NNaTtopM BXOAHOW M BbIXOAHOW NapameTp BelecTBeHHOoro 32-6utHoro tuna.

JNoruka pa6oTbl hyHKLMM

®PyHKUMA BbIYMCNSET 3HAYEeHNe apKCHHyca Yncna, 3agaHHoro BXogHbIM napameTpom X. PesynbtaT
(B rpagycax) npucBamMBaeTCA BbIXOOHOW NepeMeHHOn Y.

MapameTp X fOMmKeH MMeTb 3HayeHne B AuanasoHe oT MuHyc 1 go nntoc 1. MNMapametp Y Gyget
UMeTb 3HavyeHue B AnanasoHe oT MuHyc 180 go nntoc 180 rpagycos.

Mpumep BbIzoBa PYyHKUUN
CT: oba:

ne2 = Asin(nsl)

I
ne2 = Asin_r32(ns1l) R A
B64_A = Asin_r64(864_A) e Y

nB2 = AcnH(nel)

nB2 = AcvH_B32(nB1)

B64_A = AcnH_B64(B64_A)

BG4 e6d_A [BE4[3 L[BG4] eB4_A (BG40

ot o g
4] [E5ek

3necb B64 A — rmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6UTHOro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.11 ATaH, AtaH_B32, ATtaH_B64, Atan, Atan_r32, Atan_r64

HasHauyeHune
BbluncneHne apkTaHreHca.
OToGpaxeHune

CT: oba:
Y = Atan(X) Ltan Atan_y32 Ltan 164
Y = Atan_r32(X) EEFn BE4]L
Y = Atan_r64(X) i = =
z - ﬁ:::(éé 2(%) Aen Aax 532 firax_p6d
Y = AtaH_B64(X) [l EE¥= E=

BxogHble napameTpsbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaunHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHbIE MapamMeTpbl MOryT OblTb pPas3nMyHbIX TUMNOB B 3aBUMCMMOCTU OT
cydbdukca B uUMeHM dyHKumMM (cMm. «OnucaHme wmexaHu3ama neperpyskm dyHkumn»). Ons
ocTarnbHbIX NNaTtopM BXOAHOM M BbIXOAHOW NapameTp BeleCcTBeHHOoro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM

®PyHKUMA BbIMUCNSET 3HAYEHME apKTaHreHca uucna, 3adaHHOro BXOAHbIM napameTpom  X.
PesynbTaT (B rpagycax) npyucBavBaeTCs BbIXOQHOW NepeMeHHon Y.

MapameTtp X MoXeT nmeTb noboe 3HayeHne, AoNyCTMMOE AN COOTBETCBYIOLLEro Tuna AaHHbIX.
MapameTp Y 6yaet umeTb 3HadeHne B ananasoHe ot muHyc 180 go nntoc 180 rpagycos.

Mpumep BbIzoBa PYyHKUUMN

CT: oba:

ne2 = Atan(ne1) S EER AL

ne2 = Atan_r32(ne1) I

B64_A = Atan_r64(s64_A)

ne2 = AtaH(ns1) EEANE]

ne2 = AtaH_B32(ne1) dEzz)nel

B64_A = AtaH_B64(B64_A) ST set A BTl

3necb B64 A — rmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6UTHOro Tuna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

3.12 Akoc, Akoc_B32, Akoc_B64, Acos, Acos_r32, Acos_r64

HasHauyeHue
BbluncneHme apkkocuHyca.
OTob6paxeHue

CT: oba:
Y = Acos(X) bros Lcos_r3l Beos_réd
Y = Acos_r32(X) +EI E+ + %
Y = Acos_r64(X)
Y = AKOC(X) ALroe AEoc B30 Axoc_wad
Y = Akoc_B32(X) +E| ﬁ% + +
Y = Akoc_B64(X)

BxogHble napameTpbl: X(B32, B64)
BbixogHble napameTpsbl: Y(B32, B64)

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHbIE MapaMeTpbl MOryT ObiTb pPas3fMYHbIX TUNOB B 3aBUCUMOCTU OT
cydbdukca B uMeHM dyHKumMM (cMm. «OnucaHme wmexaHu3ama neperpyskm dyHkumn»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapamMeTp BeLLeCTBEeHHOro 32-6uTtHoro Tuna.

INoruka pa6oTbl hyHKLMM

PyHKUMA BblMUCISET 3HAYeHUe apKKoCMHyca 4ucna, 3agaHHOro BXOAHbIM napameTpoMm  X.
PesynbTaT (B rpagycax) npyucBavBaeTCs BbIXOQHOW NepeMeHHon Y.

MapameTp X QOMmKeH MMeTb 3HayeHne B guanasoHe oT MuHyc 1 go nntoc 1. Mapametp Y Gyget
UMETb 3HaveHue B gmnanasoHe ot MuHyc 180 go nntoc 180 rpagycos.

Mpumep BbIzoBa PYyHKUUMN

CT:

ne2 = Acos(ne1)

beog 132
(] u

ne2 = Acos_r32(ne1)

Leog rHd
S

BE4
Lxoc
CIF] FI

B64_A = Akoc_B64(B64_A) 0_26544
] [ ]

B64_A = Acos_r64(864_A)

ne2 = Akoc(ne1)

ne2 = Akoc_B32(ne1)

30ecb B64_A — rnobanbHas nepeMeHHas BeLLeCTBEHHOro 64-6utHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.13 Cnox, Cnox_ul16, Cnox_u32, Cnox_B32, Cnox_B64, Add, Add_i16, Add_i32,
Add_r32, Add_r64

Ha3sHaveHue
CnoxeHue uucen

OTo6paxeHune

CT: oba:
Y = Add(X1,X2[, X3, ..., Xn))
Y = Add_i16(X1,X2[, X3, ..., Xn])
Y = Add_i32(X1,X2[, X3, ..., Xn]) Add Add 16 Add 132 Add 132 Add r6d
Y = Add_r32(X1.X2[, X3, ..., Xn]) E i O Wek ke Bl
Y = Add_r64(X1,X2[, X3, ..., Xn])
Y = Cnox(X1,X2[, X3, ..., Xn]) . Cros m_ulrﬁ m_I.GE 3_332 m_m’:u'dl
Y = Crow u32(XLx2[ X3, .. xn]) | T8 LS e Z —
Y = Cnox_B32(X1,X2[, X3, ..., Xn])
Y = Criox_B64(X1,X2[, X3, ..., Xn])

BxogHble napameTpbl (N0 ymon4yaHuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, s64).
BbixogHble napameTtpbl: Y(u16, u32, 832, 864).

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, PyHKUMS MOXET MMETb NPOWU3BOSIbHOE KONMYECTBO BXOAHbLIX MapameTpoB (MO yMOMYaHWo
ABa) U OAWH BbIXO4HOW napameTp. [ns ocTanbHbIX NnaTtgopm — CTPOro ABa BXOAHbIX NapameTpa
N OJVH BbIXOJHOWN.

Ona nnatcgopm CPBK, HaunHas ¢ Bepcun 8.0, u cpefbl ncnonHeHna KPYTOJl, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOOHble NapameTpbl MOryT ObiTb pasfU4YHbIX TUMOB B 3aBMCUMOCTU OT
cychcbmkca B uMeHuM yHKuMM (cM. «OnucaHne mexaHusama neperpyskum yHkumi»). [Ons
ocTarnbHbIX NNaTtdopM BXOAHOW M BbIXOAHOW NapameTp BellecTBeHHOro 32-6utHoro Tuna.

Noruka pa6oTbl hyHKLMM

Y=X1+ X2 [+ ... + Xn]

DYHKUMA BbINOMNHAET CMNOXEHMEe N Yucen, 3agaHHblX BXOAHbIMW napametpammn X1, X2, ..., Xn.
PesynbTaT npycBanBaeTCH BbIXOAHOW NEpEMEHHON Y.

X1 — nepBoe cnaraemoe, X2 — BTOpOe cnaraemoe, ..., Xn - n-e crnaraemoe, Y — cymma.
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Mpumep BbIzoBa (PyHKUMU

CT: oba:

ne3 = Add(ne1, nB2)

nu3 = Add_i16(nu1, nu2)

u32_B = Add_i32(u32_A, u32_b)

ne3 = Add_r32(ne1, ne2, ne4, nBb)

864 B = Add_r64(s64_A, 864 _E)

ne3 = Cnox(ns1, ne2)

nu3 = Crnox_u16(nu1, nu?2)

u32_B = Cnox_u32(u32_A, u32_b)

ne3 = Cnox_B32(ne1, ne2, ne4, ne5)

B3z
B64 B = Cnox_B64(B64_A, B64_bE) — —

3oecb u32_A, u32_b, u32_B — rnobanbHble NnepeMeHHble Lenoro 32-6utHoro Tuna, B64_A,
B64_b, B64 B — rnoGankbHble nepemMeHHble BELEeCTBEHHOro 64-6MTHOro Tmna.
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3.14 Bbiy, Bbiy_u16, Bbiu_u32, Bbiy_B32, Bbiu_B64, Sub, Sub_i16, Sub_i32,
Sub_r32, Sub_r64

Ha3sHaveHue
Bbluntanve gByx uncen.

OTo6paxeHune
CT: dba:
¥ = gﬂg (l)itli( >)((12)X2) Sub Sub_il6 Sub_i32 Sub_r32 Sub_rd
- - ' [l

Y = Sub_i32(X1, X2) F i (L O321 EEH™ [B54}]
Y = Sub_r32(X1, X2)
Y = Sub_r64(X1, X2)

q Brry g'{_ulﬁ ﬁf{_ﬂ? ﬁm_BBE %_364
Y = Bblu(X1, X2) ] M= NEH s B33 B641
Y = Bbiu_u16(X1, X2) T
Y = Bbiu_u32(X1, X2)
Y = Bbiu_B32(X1, X2)
Y = Bbiu_B64(X1, X2)

BxogHble napameTtpbl: X1(u16, 132, 832, 864), X2(116, u32, 832, B64).
BbixogHble napameTpsbl: Y(u16, 132, 832, B64).

OnucaHue

Ons nnatdpopm CPBK, HaunHasa ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble NapameTpbl MOryT ObiTb PasfUYHbLIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpysku  yHkumi»). Ons
ocTanbHbIX NNaTopm BXOAHbIE U BbIXOLHOW NapaMeTpbl BELEeCTBEHHOrO 32-6UTHOro Tmna.

JNoruka pa6oTbl hyHKLMM

DYHKUNA BbINOMHAET BblUMTaHME [OBYX 4uCer, 3afaHHbiX BXogHbIMM napameTtpamn X1, X2.
PeaynbTaT npucBanBaeTCcs BbIXOOHOW nepemMeHHon Y.

X1 — ymeHblIaemMoe, X2 — BbluuTaemoe, Y— pasHoCTb
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa (PyHKUUU

CT:

ne3 = Sub(ne1, ne2)

nu3= Sub_i16(nu1, nu2)

u32_B= Sub_i32(u32_A, u32_B)

ne3 = Sub_r32(ne1, nB2)

B64_B= Sub_r64(864_A, 864 _B)

ne3 = Bbi4(ne1, NB2)

nu3 = Beiv_y16(nul, nu2)

u32 B=Bbiu_1132(u32_A, u32 B)

ne3= Bbiv_B32(NB1, NB2)

B64_B= Bbiy_B64(B64_A, B64_b)

BE4 B4

3oecb u32_A, u32_b, u32_B — rnobanbHble nepeMeHHble Lenoro 32-6utHoro Tina, B64_A,
B64_b, B64_B — rnoGanbHble NnepeMeHHble BELLECTBEHHOIO 64-6UTHOro TMNa.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.15 YMH, YMH_ul6, YMH_u32, YMH_B32, YMH_B64, Mul, Mul_i16, Mul_i32, Mul_r32,
Mul _r64

Ha3sHaveHue
[MepeMHOXeHWe Yncern.

OTo6paxeHune
CT: oba:
Tlul Mul il6 Mul i32 Mul 132 Ml 16
Y = Mul(X1, X2 [, X3, ..., Xn]) ] [

B 37 3
Y = Mul_i16(X1, X2 [, X3, ..., Xn]) q O —

Y = Mul_i32(X1, X2 [, X3, ..., Xn])

[)
| )
| )
m
[m]
r

Y = Mul_r32(X1, X2 [, X3, ..., Xn])

Y = Mul_r64(X1, X2 [, X3, ..., Xn]) Vo Vrme_l6 Vo 132 Vo 572 V564
B i ST
] by ] ] B2 Foq] oo

Y = YMH(X1, X2 [, X3, ..., Xn])

Y = YMH_u16(X1, X2 [, X3, ..., Xn])
Y = YMH_u32(X1, X2 [, X3, ..., Xn])
Y = ¥YMH_B32(X1, X2 [, X3, ..., Xn])
Y = YMH_B64(X1, X2 [, X3, ..., Xn])

BxogHble napameTpbl (N0 ymon4daHuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, 864).
BbixogHble napameTtpbl: Y(u16, u32, 32, B64).

OnucaHune

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, PyHKUMS MOXET MMETb NPOWU3BOJSIbHOE KONMYECTBO BXOAHbLIX NMapameTpoB (MO yMOMYaHuo
ABa) U OOWH BbIXOAHOW napameTp. Vicnonb3oBaHue AOMOMHUTENbHBIX BXOAOB ONMMCcaHo B pasgerne
5.4.2.1 «BctaBka anemeHTOoB» KHUMM «MopgynbHas wuHTerpupoBaHHad SCADA KPYI-2000.
KPYT'OJl. UHTerpupoBaHHasa cpeda paspaboTku.». [Onsa ocTanbHbiX nnatgopm — CTporo Aea
BXOAHbIX NapameTpa U oguH BbIXOLHOMN.

Ons nnatdopm CPBK, HaunHaa ¢ Bepcun 8.0, n cpeabl ucnonHenms KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHbIE MapaMeTpbl MOryT ObiTb pPas3fM4YHbIX TUNOB B 3aBUCUMOCTU OT
cytpcomkca B uMMeHM yHKumMmM (cM. «OnucaHne mMexaHusma neperpyskm QyHkumin»). [Ons
ocTanbHbIX NNaTopm BXOAHbLIE U BbIXOAHOM NapaMeTp BeLECTBEHHOro 32-6UMTHOro Tnna.

INoruka pa6oTbl hyHKLMM
DYHKUNA BbINOMHAET YMHOXEHWE 4ncern, 3adaHHbIX BXOAHbIMM napametpammn X1, X2,....Xn.
PesynbTaT npucBanBaeTCcA BbIXOAHOW NepeMeHHoN Y.

X1 — nepBbI MHOXUTENb,
X2 — BTOPOW MHOXWUTENMD,
XN — N-N MHOXWUTEnNb,

Y- npounseeneHue
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbI3oBa (PyHKLUMUU

CT:

ne3 = Mul(ne1, nB2)

nu3= Mul_i16(nu1, nu2)

u32_B=Mul_i32(u32_A, u32_B)

ne3 = Mul_r32(ns1, ne2)

ne5 = Mul_r32(ns1, ne2, ne3, ns4)

864 _B= Mul_r64(s64_A, 864_B)

ne3 = YMH(nB1, NB2)

nu3 = YMH_u16(nut, nu2)

u32 B =YmH_u32(u32_A, u32_b)

ne3= YMH_B32(nB1, nB2)

B64_B= YMH_B64(B64_A, B64_b)

3pecb 132 A, u32_b, u32 B — rnmobanbHble nepemMeHHble Lenoro 32-6utHoro Tuna, 864 _A,
B64_b, B64_ B — rnoGankbHble NepemMeHHble BeLweCcTBEHHOro 64-6uTHOro Tmna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.16

Ha3sHaveHue

ﬂeneHme AOByX Hucers.

Oen, Oen_u16, Jen_u32, Aen_B32, Alen_B64, Div, Div_i16, Div_i32, Div_r32,
Div_r64

OTo6paxeHune
CT: oba:
Y = Div(X1, X2)
Y = Div |16(X1, x2) D Dirr 116 Diry 152 Diry 32 Diry_ 16
e
Y = Div_i32(X1, X2) i Ao PR rEh . ETL Eodl
Y = Div_r32(X1, X2) i
Y = Div_re4(X1, X2)
Y = Jlen(X1, X2) i e Sl i el
= hen
! 1 16| 323 B32(1 BE4{[]
Y = flen. u16 (X1, X2) g0 e L3z

Y = [den_u32(X1, X2)
Y = Oen_B32(X1, X2)
Y = len B64(X1, X2)

BxogHble napameTtpbl: X1(416, u32, 832, B64), X2(416, u32, 32, B64).
BbixogHble napameTtpbl: Y(u16, u32, 832, 864).

OnucaHune

Ons nnatdpopm CPBK, HaunHasa ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHbIE MapamMeTpbl MOryT OblTb pPas3nMyHbIX TUMNOB B 3aBUCMMOCTM OT
cyddukca B uUMeHU yHKunm (cm.
ocTanbHbIX NnaTopm BXoAHbIE U BbIXOLHOW NapaMeTp BeLecTBEHHOro 32-6uTtHoro tnna.

JNoruka pa6oTbl hyHKLMM

«OnucaHve MexaHu3ma neperpysku yHkun»). Ons

OYHKUMA BLINONHAET AeneHuMe [OBYX 4MCen, 3aJaHHbIX BXOAHbIMM napameTpammn X1, X2.
PeaynbTaT npucBanBaeTCcs BbIXOOHOW nepemMeHHon Y.

X1 — gpennmoe,
X2 — penuTenb,

Y- 4yacTHoe

OYHKIIUU MATEMATUYECKHUE
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa PyHKUMUU

CT:

ne3 = Div(ns1, nB2)

nu3= Div_i16(nuy1, nu?2)

u32_B= Div_i32(u32_A, u32_B)

ne3 = Div_r32(ne1, ne2)

864 _B= div_r64(864_A, 864_B)

ne3 = [en(ns1, ne2)

nu3 = den_uy16(nu1, Nu2)

u32_B= Oen_u32(u32_A,
u32_b)

ne3 = [len_B32(nB1, nB2)

B64_B=[len B64(B64_A, B64_b)

oba:
EER
16
032
EER
BG4
EER EER
16 16
32 032
32 32
I I

3pecb 132 A, u32 b, u32 B — rnmobanbHble nepemMeHHble Lenoro 32-6utHoro Tuna, 864 A,
B64_b, B64_B — rmoGanbHble NnepeMeHHble BELLECTBEHHOIO 64-6UTHOro TMna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.17 Cnyy, Cnyy_ul6, Cnyy_u32, Cnyy_B32, Cnyy_B64, Random, Random_i16,
Random 132, Random_r32, Random_r64

HasHaueHue
"eHepaTop criyyarHbix Ynucen. BosspallaeTt cnyyanHoe Ymcno B AnanasoHe [0;aprymeHT].

OT1ob6paxeHue

CT: oba:

Randorm Randorn ilé Randorn %2 Randor ¥32 Bandor 64

v = Random (X) o 5T 5]

Y = Random_i16 (X) o i
Y = Random_i32 (X)
Y = Random_r32 (X)
Y = Random_r64 (X) Crmy _nld Cmy 132 532 B4

= i = R 1] =liEp] E7) EE7)

]
]
]
]

|}
|}
|}
|}

Y = Cnyu (X)

Y = Cny4_u16 (X)
Y = Cnyy_u32 (X)
Y = Cny4_B32 (X)
Y = Cny4y_B64 (X)

BxogHble napameTtpbl: X(116, u32, B32, B64),
BbixogHble napameTpsbl: Y(u16, 132, 832, B64).

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MNapameTpbl MOryT ObiTb PasfWMYHbLIX TUNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NNnaTopm BXOLHOM M BLIXOAHOW NapameTp uenoro 16-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
®PyHKUMA BbIOMpaeT cnyvYanmHoe 4YMCro M3 AuanasoHa 3HayYeHUW, OrPaHUYEHHOrO CHU3Y HYNéM,
CBepXy BXOAHbIM NapaMeTpoM X, 1 NpucBamMBaeT ero 3Ha4eHme BbIXOAHOMY napameTpy Y.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa (PyHKUUU

CT: oba:
Random
nB3 = Random(nsl) — =K F Fl Baz EER
Randor_i16
nuy3 = Random_i16(nyl) 16 6

Random 132

u32_A = Random_i32(u32_A) WER

Randomm 132

ne1 = Random_r32(nel)

Random 164

B64_B = Random_r64(864_A) T
Caryy

ne3 = Cnyy(nel) EEH EER F F] EEH Baz
Caryu_ulé

nu3d = Cnyy_u16(nul) 76 76 16 Lie
Cimyry_132

u32_ A =Cnyd_u32(u32_A) IER IER T Wy
Cmyy_g32

ne1 = Cny4_B32(nBl) B32 EER: B3z B32
_ Ciyy_s64

B64_ B = Cnyy_B64(B64_A) — — __ —

3aecb u32_A — rmobanbHaa nepemeHHas uenoro 32-6utHoro Tuna, B64_A, B64_B — rnoGanbHble
nepemMeHHbIe BELLECTBEHHOro 64-6uTHOro Tmna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.18 MwuH, MuH_ul6, MuH_u32, Mni_B32, MuH_B64, Min, Min_i16, Min_i32,
Min_r32, Min_r64

Ha3sHaveHue
BblgeneHne MMHMMaNbHOIO N3 HECKOMNbKUX YMUCET.

OTo6paxeHune
CT: oba:

Y = Min (X1, X2 [, X3, ..., Xn])

Ilin

q in_ilfj i.n_1'32 i.n_r32 i.n_nﬁdl
g i - - -m -

f b _1[16 _1132 111(_332 111(_1364

Y = Min_i32 (X1, X2 [, X3, ..., Xn])
Y = Min_r32 (X1, X2 [, X3, ..., Xn))

Y = Min_i16 (X1, X2 [, X3, ..., Xn]) $
Y = Min_r64(X1, X2 [, X3, ..., Xn])

Y = Mun (X1, X2 [, X3, ..., Xn])

Y = MuH_u16 (X1, X2 [, X3, ..., Xn])
Y = MuH_u32 (X1, X2 [, X3, ..., Xn])
Y = MuH_B32 (X1, X2 [, X3, ..., Xn])
Y = MuH_B64 (X1, X2 [, X3, ..., Xn])

BxogHble napameTpsbl (N0 ymon4daHuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, s64).
BbixogHble napameTpsbl: Y (416, 132, 832, B64).

OnucaHune

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, YyHKUMS MOXET MMETb MPOU3BONbHOE KONMMYECTBO BXOAHbLIX NapaMeTpoB M OOUH BbIXOOHOM
napameTp. Mcnonb3oBaHne [ONONHUTENBHBLIX BXOAOB oOnMcaHo B pasgene 5.4.2.1 «Bcrtaeka
anemeHToB»  KHUrM  «MogynbHaa  wuHTerpupoBaHHas SCADA  KPYI-2000. KPYTOJl.
WHTerpupoBaHHas cpeaa paspaboTku.». [ns octanbHbIX nnatopM yHKUUA UMeeT CTpPOro Asa
BXO4a M OAWH BbIXOA.

IOna nnatdopm CPBK, HaumHas ¢ Bepcun 8.0, 1 cpenbl ncnonHenus KPYIOJl, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHblEe MNapaMeTpbl MOryT OblTb pasfMyHbIX TUMOB B 3aBUCUMOCTM OT
cythdmkca B uMeHu yHKUmMn (cM. «OnmucaHme MexaHuama neperpyskn yHKUMm»).

[ns octanbHbIX NNaTopm BXOAHLIE U BbIXOAHOW NapaMeTp BELWECTBEHHOro 32-6uTHOro Tnna.
INoruka pa6oTbl hyHKLMM

CpaBHuBalOTCA 3HayeHWa BxOoAHbIX napameTpoB X1, X2[, ..., Xn] M MeHbllee U3 HUX
npucBanBaeTCs 3Ha4YEeHUIO BbIXOAHOro napametpa Y.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbI3oBa (PyHKLUUU

CT: oba:

ne3 = Min(ne1, ne2)

nu3= Min_i16(ny1, nu2)

u32_B= Min_i32(u32_A,

u32_b)

ne3 = Min_r32(ns1, nB2)

B64_B= Min_r64(864_A,
B64_b)

[an]} ([[=n]
= | (=
=||| =]

mﬁ
[ER] | | gul
L) | ]

ne5 = Min(ne1, ne2,ne3, ne4)

&
(%]
b

ne3 = MuH (nB1, nB2)

nu3 = MuH_u16(nul, nu2)

u32_B= MuH_132(u32_A,
u32_b)

ne3 = MuH_B32(nB1, ne2)

B64_B= MuH_B64(B64_A,
B64_bB)

ne5 = MuH(ne1, ne2,ne3, ne4)

3necb u32 A, u32 b, u32 B — rmobanbHble nepemMeHHble Lenoro 32-6utHoro Tuna, 864 A,
B64_b, B64_B — rnoGanbHble NnepeMeHHble BELLECTBEHHOMO 64-6UTHOro Tnna.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.19 Makc, Makc_u16, Makc_u32, Makc_B32, Makc_B64, Max, Max_il16, Max_i32,
Max_r32, Max_r64

Ha3sHaveHue
BblgeneHne makcMmanbHOro 3Ha4YeHus U3 HeCKOIbKUX Yucern.

OTob6paxeHue
CT: oba:
Y = Max (X1, X2 [, X3, ..., Xn])
Y = Max_i16 (X1, X2 [, X3, ..., Xn])
Y = Max_i32(X1, X2 [, X3, ..., Xn])
Y = Max_r32 (X1, X2 [, X3, ..., Xn]) : .
- Inlax Ilax il6 Mulax {32 Dlax 132 Dlax réd
Y = Max_r64 (X1, X2 [, X3, ..., Xn]) A = = = =
A i LTI 320 3300 B4l

\; = |\M/|aKC (X11é (>)<<21 [’szs[’ -)-(-éxn])x ) - _ulﬁ _u32 _332 _364
= Makc_u , , y ey AN

Y = Makc_u32(X1, X2 [, X3, ..., Xn]) T a0 320 B33 Badl
Y = Makc_B32(X1, X2 [, X3, ..., Xn])
Y = Makc_B64(X1, X2 [, X3, ..., Xn])

[ e |
=

BxogHble napameTpbl (Mo ymonyanuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, s64).
BbixogHble napameTpsbl: Y (416, 1432, 832, B64).

OnucaHue

Ona nnatcpopm CPBK, HaunHasg ¢ Bepcun 8.0, u cpeabl ucnonHeHna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, (PyHKLUMA MOXET UMEeTb NPOU3BOSIbHOE KONMYECTBO BXOOHbIX NapaMeTpoB U OAMH BbIXOAHOM
napameTp. Mcnonb3oBaHne [ONONHUTENBHBLIX BXOAOB oOnMcaHo B pasgene 5.4.2.1 «Bcrtaeka
anemeHToB»  KHUrM  «MogynbHaa  wuHTerpupoBaHHaa SCADA  KPYI-2000. KPYTOJl.
WHTerpupoBaHHas cpeaa paspaboTku.». [ns ocTtanbHbIX nnatopM yHKUUA MmeeT CTporo Aesa
BXO4a M OOWH BbIX0OS,.

Onsa nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ucnonHeHna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHble MapaMeTpbl MOryT OblTb pasfMyHbIX TUMOB B 3aBUCUMOCTU OT
cydpdmkca B uMeHu dyHKUmMn (cM. «OnmucaHme mexaHuama neperpysku yHKLMny).

[ns octanbHbIX NNaTopm BXOAHLIE U BbIXOAHOW NapaMeTp BELWEeCTBEHHOro 32-6uTHOro Tnna.
Noruka pa6oTbl hyHKLMM

CpaBHMBalOTCA 3HayYeHUs BXxOAHbIX NapameTpoB X1, X2[, ..., Xn] u OGonbwee Wn3 HUX
npuceanBaeTcs 3Ha4YeHMO BbIXOAHOro napameTpa Y.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbI3oBa hyHKLMU

CT:

ne3 = Max(ne1, ne2)

nu3= Max_i16(nuy1, nu2)

u32_B= Max_i32(u32_A, u32_B)

ne3 = Max_r32(ns1, ne2)

B64_B= Max_r64(864_A, B64_b)

ne5 = Max(nel, ne2, ne3, ne4)

ne3 = Makc(ne1, ne2)

nu3 = Makc_u16(nu1, nu2)

u32_B= Makc_u32(u32_A, u32_b)

ne3 = Makc_B32(nBe1, ne2)

B64_B= Makc_B64(B64_A, B64_bE)

ne5 = Makc (ne1, ne2, ne3, ne4)

3pecb 132 A, u32_b, u32_ B — rnmobanbHble nepemMeHHble Lenoro 32-6utHoro Tuna, 864 A,
B64_b, B64_B — rnoGanbHble nepeMeHHble BELLECTBEHHOMO 64-6UTHOro TMNa.
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KPYron BUBJIMOTEKA ®YHKLIUA

3.20 Yer, YeT_u16, YeT_u32, Even, Even_i16, Even_i32

HasHauyeHue
lMpoBepseT uenyk BENNYUHY Ha YETHOCTb.
OTob6paxeHue
CT: oba:

Esren Esen_ilé Ewen_ 132
Y = Even (X)
Y = Even_i16 (X) oo 0 oel ;b szl il
Y = Even_i32 (X)

HeT Yer ulé Her 132
Y =Yer (X) 0 5 e s (N} 9
¥ = Gor 416 (% i B i ]
Y =Yet_u32 (X)

BxogHble napameTpbl: X(u16, u32),
BbixogHble napameTpsbl: Y(n).

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHble MapamMeTpbl MOryT OblTb pasfnWyHbIX TUMNOB B 3aBMCUMMOCTU OT
cydbdunkca B uMeHM dyHKumMmM (cMm. «OnucaHne wmexaHu3ama neperpyskn dyHkumn»). Ons
oCTanbHbIX MNaTtopm BXOAHOW napameTp uenoro 16-6MTHOro TMna WM BbLIXOQHOW MapameTp
norn4yeckoro Tuna.

JNoruka pa6oTbl hyHKLMM
OyHKUMA Bo3BpallaeT 3HavyeHne Y=1 , ecnu 3HayeHue BxogHoro napametpa X yetHomn Y =0,
ecnu X - HeYETHO.

Mpumep BbIzoBa (PyHKUUU

CT:

nu2 = Even(nu1)

nn1 = Even_i16(nu1)

nn1 = Even_i32(u32_A)

nu2 = Yet(nu1)

nn1 =Yet_u16(nu1)

nn1 =Yet_u32(u32_A)

3necb u32_ A — rnobanbHasa nepemeHHasd uenoro 32-6utHoro Tuna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

3.21 CpepgHeeMs, CpeagHeel3 L16, CpegHee3 132, CpeaoHeel3 B32,
CpenHeel3 B64, Average, Average i16, Average i32, Average r32,
Average_r64

HasHayeHue
Bbluncnenuve cpegHero 3aHadeHme vmcen

OToGpaxeHune
CT: oba:
Y = Average(X1, X2 [, X3, ..., Xn]) s e o By ¥ ~Loge 264
B g e
Y = Average_i16(X1, X2 [, X3, ..., Xn])

Y = Average _i32(X1, X2 [, X3, ..., Xn])
Y = Average r32(X1, X2 [, X3, ..., Xn])
Y = Average_r64(X1, X2 [, X3, ..., Xn])

Y - Cpeﬂ'HeeMS(X1’ X2 [’ X3’ o Xn]) Cpemgreckis Cpemeelz_ulé Cpemeelds 132 Cpemreellz_p32
Y = Cpenreela 16(X1, X2 [, X3, ..., Xn]) $ﬁ ﬁ% $ -532% 7 $ -532%
Y = Cpegreela_u32(X1, X2 [, X3, ..., Xn]) | £

Y = CpegHeel3_B32(X1 X2 [, X3, ..., Xn])
Y = CpeaHeela_B64 (X1, X2 [, X3, ..., Xn])

ermeels_ BG4
BG4

E
fest e
4T

L

BxogHble napameTpbl (N0 ymonyanuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, 864),
BbixogHble napameTpsl: Y(u16, 132, 832, B64).

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, QyHKUMS MOXET UMETb NPOU3BOSIbHOE KONMUYECTBO BXOAHLIX NapaMeTpoB M OAWH BbIXOOHOW
napameTp. Mcnonb3oBaHne [ONOSHUTENBHBLIX BXOAOB onncaHo B pasgene 5.4.2.1 «Bcrtaeka
anemeHToB»  KHUrM  «MogynbHaa  wuHTerpupoBaHHas SCADA  KPYI-2000. KPYTOJl.
WHTerpupoBaHHas cpega paspaboTku. ». [Ons octanbHbiX nnatopM yHKUUA MMEET CTpOro
yeTblpe BXo4a W O4MH BbIXOS,.

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ucnonHeHna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHblE MapamMeTpbl MOryT OblTb pPasfnWyHbIX TUMNOB B 3aBUCMMOCTU OT
cytpcbmkca B uMMeHuM yHKumMmM (cM. «OnucaHne wmMexaHusma neperpyskun QyHkumi»). [Ona
ocTanbHbIX NNaTopm BXOAHbLIE U BbIXOAHOW NapaMeTp BeLWeCcTBEHHOro 32-6uTHoro tnna.

INoruka pa6oTbl hyHKLMM
3HayeHno BbIXOOHOrO napameTpa Y npucBamMBaeTcs cpegHee apudMeTU4eckoe BXOAHbIX
napameTpoB X1, X2[, ..., Xn].
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Mpumep BbI3oBa hyHKLMU

CT:

ne3 = Average(ns1, ne2)

ne1= Average i16(nu1, nu?2)

B64_B=Average _i32(u32_A, u32_b)

ne3= Average_r32(nse1, ne2)

B64_B= Average_r64(864_A, B64_b)

ne4 = Average(ns1, ne2, ne3)

ne3= CpegHeel3(ne1, ne2)

ne3= CpegHeel3_u16(nu1, nu2)

B64 B= CpegHeel3 u32(u32_A, u32 b)

ne3 = CpegHeels_B32(nB1, NB2)

B64_B= CpegHeell3_B64(B64_A, B64_E)

ne4= CpegHeel3(ns1, ne2,nB3)

Cpemmeekls s64

3pecb 132 A, u32_b — rnobankbHble nepemeHHble Lenoro 32-6utHoro tuna, 864 A, 864 b, 864 B
— rnobBankbHble NepeMeHHble BELLLECTBEHHOIO 64-6uTHOro Tuna.
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3.22  OkpM, OkpM_B32, OkpM_B64, Floor, Floor_r32, Floor_r64

HasHayeHue
OKpyrneHne 3Ha4yeHnsi NepeEMEHHON B MEHbLLYIO CTOPOHY C Y4ETOM 3HaKa.

OTob6paxeHue

CT: oba:

Y = Fl (X) Floor Floor_¥32 Floor
= Floor 537) B30 CIPed] [Beq
Y = Floor_r32(X) C

Y = Floor_r64(X)

%4
BE4|
OiE Oxphl_532 Oxph_s64

Y = OkpM(X)
Y = OxkpM_B32(X) %ﬁ ﬂ% % +EIE4

Y = OkpM_B64(X)

BxogHble napameTpsbl: X(B32,864),
BbixogHble napameTpbl: Y(832,864).

OnucaHue

Ons nnatpopm CPBK, HaunHasa ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT 6biTb PasfWYHbLIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHu3ma neperpyskum  yHkunn»). Ons
ocTanbHbIX NNnaTopm BXOLHOM M BbIXOAHOW NapamMeTp BeLeCcTBEeHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM

®PyHKUMA OKpyrnsieT 3HayeHue BXOAHOro napameTpa X A0 UefnblX B MEHbLUYH CTOPOHY W
npuceavBaeT pe3ynbTaT BbIxogHOW nepemMeHHon Y. OTpuuaTenbHble YMcna OKPYrnsoTCs TOXE B
CTOPOHyY yObiBaHus. Hanpumep:

floor (2.8)=2.0

floor (-2.8) =-3.0

Mpumep BbI3oBa (PyHKUUU

CT:

ne2 = OkpM(nB1)

CiE=2) FIB1 [B321]

ne2 = OkpM_B32(nB1)

L322 FIE1 [B32)

B64_A= OkpM_B64(B64_A)

CIEG4| BG4 A [BEALD

nB2= Floor(ne1)
cB=2] NBl [E321

Floor_r32
(532] NEl [Bazp—E52] [Fa20a
B64_A= Floor_r64(864_A) Floor_réid
E64] e64_A [B5 40— E64] [FEa)1

nB2 = Floor_r32(ne1)

3necb B64 A — rmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6uTHoro Tuna.
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3.23 FloorD

HasHayeHue
OkpyrneHne apobHOM YacT B MEHbLLYK CTOPOHY C y4€TOM 3HakKa.

OToGpaxeHune
CT: oba:
" FooD |
Y = FloorD(X1, X2) -
537
B37]
16
L L]

BxogHble napameTpbl: X1(B32), X2(116)
BbixogHble napameTtpbl Y(B32)

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Humxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWxe 2.2.

Mpumeyvanwme. [na nnatdopm CPBK Bepcun 8.0 n Bbiwe n cpeapbl ucnonHenns KPYIOJl sBepcumn
2.2 v BbllWe OAHOUMEHHas PYHKUUA NMeeTC B rpynne «YcTapesLlumne yHKLUUNY .

INoruka pa6oTbl hyHKLMM

OyHKUMA OKpyrnseT 3HadeHue BXOOHOro napametpa X1 B MEHbLUYO CTOPOHY M npucBavBaeT
pesynbTaT BbIXOAHOMW MNepemMeHHon Y. Yucrno 3HakoB nocne 3anaTon, OO0 KOTOpbIX BedéTtcd
OKpyrreHue, onpegensieTca BXogHbIM napameTpom X2. OTpuuaTtenbHble Yucna OKpYrisoTCa TOXe

B CTOPOHY ybbIBaHuS.

Hanpuwmep:

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

Mpumep BbI3oBa (PyHKLUMUU

CT:

ne2 = FloorD(nB1, nu1)

1 spag] ot
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3.24 OkpMP_B32, FloorD_r32

HasHayeHue
OkpyrneHne apobOHOM YacT B MEHbLLYK CTOPOHY C y4€TOM 3HakKa.

OToGpaxeHune
CT: oba:

%m’D_rEE D %"."IP_BEE
EEH

B3 B3
16

Y = FloorD_r32 (X1, X2)

L
.

Y = OkpMP_g32 (X1, X2)

BxogHble napameTtpbl: X1(B32), X 2(416)
BbixogHble napameTpsl: Y(B32)

OnucaHune

MpumensieTca Tonbko Ansa nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

DYHKUNA OKpyrnseT 3HayeHue BXOAHOro napametpa X1 B MeHbLUYD CTOPOHY M npucBavBaeT
pesyrnbTaT BbIXOQHOW nepemeHHon Y. Yucno 3HakoB nocne 3andTton, A0 KOTOpbIX BeOeTcs
OKpyrreHue, onpegenserca BXoAHbIM napameTpom X2. OTpuuaTtenbHble YMcna OKpYrisitoTCa Toxe
B CTOPOHY YbbiBaHus. Hanpumep:

floord r32 (2.855,2)=2.85

floord_r32 (-2.855,2)=-2.86

Mpumep BbIzoBa PyHKLUN

CT: oba:

FlootDr r32

Ez2—uE32] NB2 B3z

ns2 = FloorD_r32 (ne1, nul) eE32] MBd
L T6] AL L6

ne2 = OkpMP_g32 (ne1, nul)

+—olE32] NB2 B3zl
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3.25 OkpMP_B64, FloorD_r64

HasHayeHue

OkpyrneHue ApobHO YacT B MEHbLLYK CTOPOHY C Y4ETOM 3Haka.

OToGpaxeHune
CT: oba:
Y = FloorD_r64(X1, X2) FlooD)_r654 OxpliP_pfid
BE4] BE4] 1
Y = OkpMP_B64(X1, X2) 15| L

BxogHble napameTpbl: X1(B64), X2(416)

BbixogHble napameTpbl: Y(B64).

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs

KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

DYHKUMA OKpyrnseT 3HayeHue BXOAHOro napametpa X1 B MeHbLUY CTOPOHY M npuceBavBaeT
pesynbTaT BbIXOQHOW nepemeHHon Y. Yucno 3HakoB nocre 3ansaTon, A0 KOTOpbIX BeOéTcs
OKpyrreHue, onpegenserca BXogHbIM napameTpom X2. OTpuuaTtenbHble YMcna OKpYrisitoTCa TOXe

B CTOPOHY yObiBaHus. Hanpumep:
floord_r64 ( 2.855,2) =2.85
floord_r64 (-2.855, 2) =-2.86

Mpumep BbIzoBa PyHKLUN

CT:

oba:

B64 b = FloorD_r64(864 A, nul)

B64_b = OkpMP_B64(B64_A, nul)

FlootD'_réd

rEG4] eB4_A [B54

16 4]e64_E [BE 4]

Eeaf+—JE64]eBd_E [B5 4]

HERTNE

3necb B64_A, B64_b — rmobanbHble nepeMeHHble BELLLECTBEHHOIO 64-6MTHOro TUNa.
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3.26  Okpb, Okpb_B32, Okpb_B64, Ceil, Ceil_r32, Ceil_r64

HasHayeHue
OkpyrneHune 3HayeHus1 NnepeMeHHON B 60MbLLYI0 CTOPOHY C y4ETOM 3Haka.

OTob6paxeHue

CT: oba:
Y = Ceil(X) Cledl Ceil 132 Ceil r64
Y = Ceil_r32(X) +E| ﬁ% + +
Y = Ceil_r64(X)
Y = Okpb(X) CepE CxpE_532 CiEp_ 6
Y = Okpb_B32(X) I%Ifl Iﬁ%I + +
Y = Okpb_B64(X)

BxoaHble napameTpsbl: X(B32, B64),
BbixogHble napameTpsbl: Y(B32,864).

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ncnonHenms KPYTOJ1, HaumHas ¢ Bepcumn
2.2, BXOAHble W BbIXOAHble NapamMeTpbl MOryT ObiTb pasnUyHbIX TUMNOB B 3aBUCUMMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapaMeTp BeLLeCTBEHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM

PyHKUMA OKpYyrnsieT 3Ha4YeHue BXOOHOro napametpa X [0 uUenbiXx B OOnblUyid CTOPOHY WU
npuceavBaeT pe3ynbTaTt BbIXxogHOW nepemMeHHon Y. OTpuuaTenbHble YMCra OKPYrNsATCS TOXe B
CTOPOHY yBenuyeHus. Hanpumep:

ceil ( 2.8)= 3.0

ceil (-2.8)=-2.0

Mpumep BbI3oBa (PyHKUMUU

CT: oba:

ne2 =Ceil (nB1) Ceil
B3 FBT |[B32 E| L3

nB2=Ceil_r32 (ns1) ol 8
B3 BT B3 ll

B64_A=Ceil_r64 (B64_A)

CIBG4 [ BEd A [BE4 LT

ne2 =Okpb (n81)

HB22] FB1

ne2=0Okpb_B32(nB1)

HB22] FB1

(537 B33

B64_A=Okpb_B64(B64_A) o [

BG4 | B64_# D640 BE4L]

3necb B64_A — rnobanbHas nepeMeHHas BeLLLeCTBEHHOro 64-6utHoro Tuna.
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3.27 CeilD

HasHauyeHue
OkpyrneHune gpobHoM YacTn B 6OMbLLYIO CTOPOHY C Y4E€TOM 3HakKa.

OToGpaxeHune

CT:

Y = CeilD(X1, X2)

|

BxoaHble napameTpbl: X1(B32), X2(116)
BbixogHble napameTpsl: Y(B32)

OnucaHue

OpueHTnpoBaHa Ha nnatdopmbl CPBK Bepcumn Hwxke 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumeyvanwme. [Ina nnatdopm CPBK Bepcun 8.0 n Bbiwe u cpepbl ucnonHenns KPYIOJl sBepcuun
2.2 v BbllWe ogHOMMEHHasa hYHKLMA UMeeTCA B rpynne «YcrapesLlune yHKUUny

JNoruka pa6oTbl hyHKLMM
DYHKUNA OKpYrnsieT 3HavyeHune BXoAHoro napameTpa X1 B OOMbLUyd CTOPOHY M npucBavBaeT
pesynbTaT BbIXOOHOW NepemeHHon Y. Yucno 3HakoB nocne 3anaTton, OO KOTOpbIX BenéTtcd

OKpYyrrneHue, onpeaensieTcs BXoAHbIM napameTpoM X2. OTpuuaTenbHble YMcria OKpYristoTes ToXe
B CTOPOHY yBenuyeHusi. Hanpumvep:

CeilD ( 2.855,1) = 2.9;
CeilD (-2.855, 1) = -2.8.

Mpumep BbIzoBa (PyHKUUU

CT:

ne2 = CeilD(nB1, nu1)

+IE32] AB2 B3
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3.28 OkpBP_B32, CeilD_r32

HasHaueHue
OkpyrneHune apobHoM YacTy B BONbLUYK CTOPOHY C Yy4E€TOM 3HaKa.

OTo6paxeHune
CT: oba:

Ceilll 132

Y = CeilD_r32 (X1, X2)

LT

Y = OkpBP_B32 (X1, X2)

OrpEP_B32

LT

BxoaHble napameTpbl: X1(B32), X2(116)
BbixogHble napameTpsbl: Y(B32).

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HauuHas ¢ Bepcum 8.0, U cpedbl MCMNOSHEHUS

KPYTOJ1, HauuHas ¢ Bepcum 2.2

INoruka pa6oTbl hyHKLMM
DyHKUMA OKpyrnsieT 3HayeHne BXxog4HOro napameTtpa X1 B GOnbluyd CTOPOHY M npuceavBaeT

pesynbTaT BbIXOAHOW MNepemeHHon Y. Yucrno 3HakoB nocne 3anaTon, 0O KOTOpbIX BedéTtcd
OKpyrreHue, onpegensercs BXogHbIM napameTpom X2. OTpuuaTternbHble Yucna OKpYrisitoTCa TOXe
B CTOPOHY yBenu4deHus. Hanpumep:

CeilD_r32 ( 2.855,1)= 2.9

CeilD_r32(-2.855,1)=-2.8

Mpumep BbizoBa PYHKLUN

CT:

ne2 = CeilD_r32(ne1, nul)

ne2 = OkpbP_B32 (nB1, nul)
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3.20 OkpBP_g64, CeilD_r64

HasHayeHue

OkpyrneHune gpobHoM YacTn B 6OMbLLYIO CTOPOHY C Y4E€TOM 3HakKa.

OToGpaxeHune

CT:

oba:

Y = CeilD_r64(X1, X2)

Y = OkpBP_B64(X1, X2)

DepER E64
BG4
BE4

LT

LT

BxogHble napameTpbl: X1(B64), X2(116)
BbixogHble napameTpbl: Y(B64).

OnucaHune

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs

KPYTOJ1, HaunHas ¢ Bepcum 2.2

JNoruka pa6oTbl hyHKLMM

DYHKUNA OKpYyrnsieT 3HavyeHne BXOoAHoro napameTtpa X1 B OOMbLUyd CTOPOHY M npucBavBaeT
pesyrnbTaT BbIXOQHOW nepeMmeHHon Y. Yucno 3HakoB nocrne 3andaTton, A0 KOTOpbIX BeOéTcs
OKpyrneHue, onpegenseTcsa BXoOAHbIM napameTpoM X2. OTpuuateribHble Yucna OKpYrnsitoTca Toxe

B CTOPOHY yBenuuyeHusi. Hanpumep:
CeilD_r64 ( 2.855,1)= 2.9
CeilD_r64 (-2.855, 1) =-2.8

Mpumep BbI3oBa hyHKLMU

CT:

B64_A = CeilD_r64(864_A, nul)

B64_A = OkpbP_B64(864_A, nul)

. EG4_A ..
CILLTB] I LT 61

TR

s mELTNE

3necb B64_A — rmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6uTHoro Tuna.
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3.30 Moad, Moad® B32, Moa®d_B64, Modf, Modf_r32, Modf_r64

Ha3sHa4veHue
BbigeneHve uenon n gpobHOM YacTu U3 3Ha4YEeHUs1 MEPEMEHHON.

OToGpaxeHune
CT: oba:

(Y1, Y2) = Modf(X) Wodf Modf 132 Modf 164
(Y1, Y2) = Modf_r32(X) i e e i
(Y1, Y2) = Modf_r64(X) EEH Hodf
(Y1, Y2) = Mogdh(X) Tl Tlomh_532 Momd_s6id
(Y1, Y2) = Moad_B32(X) J‘]ﬂ % %532 : % :
(Y1, Y2) = Moad_B64(X)

BxoaHble napameTpsbl: X(B32,864),
BbixogHble napameTpsbl: Y1, Y2(B32,864)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHbIE MapamMeTpbl MOryT OblTb pPasnMyHbIX TUMNOB B 3aBUCMMOCTM OT
cydbdukca B uMeHM dyHKumMM (cMm. «OnucaHme wmexaHu3ama neperpyskn dyHkumn»). Ons
ocTanbHbIX NnaTopm BXOLHOM M BLIXOAHOW NapamMeTp BeLLeCTBEHHOro 32-6uTtHoro Tuna.

JNoruka pa6oTbl hyHKLMM
dyHKUMA BblAenseT U3 vucna, 3adaHHOro BXOAHbIM napameTpoM X, uenylo u ApoBHYH YacTwu.
Llenas 4yacTb npucBanBaeTcsl BLIXOAHOW nepemeHHon Y1, opobHas — Y2.

Mpumep BbIzoBa PyHKUMU

CT: oba:

rnez
rnez

EEF=

(ne2, nB3) = Modf(ne1)

LlE32) FIET [B2211

rnez
rnes

EEF=

(ne2, nB3) = Modf_r32(ne1)

LlE32) FIBT [B2211

354 E
354 B

EEl=

(864_B, B64_B) = Modf_r64(864_A) L

rez2
pl=k

(nB2, nB3) = Moad(ne1)

EEF =i EEF =

EISE EIBE []

rez2
Me3

| =] S = =]

(nB2, NB3) = Moad_B32(NB1)

532 832 [ ]

864 B EH34

CIEE4[ BG4 _A BG4 LT

(864_B, 864_B)= Mond_864(864_A)

3necb B64_A, B64_b, B64 B — rnobanbHble NepeMeHHbIE BELLLECTBEHHOIO 64-6uTHOro Tuna.
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3.31 3Hak, 3Hak_ul6, 3Hak_u32, 3Hak_B32, 3HaK_B64, Sign, Sign_il6, Sign_i32,
Sign_r32, Sign_r64

Ha3HauyeHue
MeHsieT 3HaK nepeMeHHON Ha NPOTUBOMONOXHbIN.
OTtob6paxeHue

CT: ob[:
Y = Sign(X) . — — . _
Y = Sign_i16(X) Sign Sign 1lé Sign 132 Sign r32 Sign_rhd
Y = Sign_i32(X) m FlI OOi8 @6 o039 U320 oF37] P32l 4] [BEd
Y = Sign_r32(X)
Y = Sign_r64(X)
Yy = 3HaK(X) S HAK 3HAE Hlh ZHak 132 3HAE E32 )il
Y = 3Hak_u16(X) Cif] Flo  oJOie] M7 o037 W32 o33 F32  oF6d] [BEd)d
Y = 3Hak_u32(X)
Y = 3Hak_B32(X)
Y = 3Hak_B64(X)

BxogHble napameTpbl: X(416,u32,832,864),
BbixogHble napameTtpbl: Y(1416,u32,832,864).

OnucaHue

Ona nnatcpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble W BbIXOAHblEe MNapaMeTpbl MOryT OblTb pasfnMyHbIX TUMOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NNaTopm BXOAHOW M BLIXOAHOW NapameTp uenoro 16-6utHoro Tuna.

Noruka pa6oTbl hyHKLMM
DYHKUNA MEHSET 3HaK nepemMeHHON, 3a4aHHON BXOAHbBIM napaMeTpoM X, Ha NPOTUBOMNOSIOXKHbINA U
npuceanBaeT NoflydeHHOe 3HaYeHMe BbIXOLHOM NepeMeHHOn Y,

Mpumep BbizoBa PYHKLUN
CT: oba:

ne3 = Sign(nel) S eI EER = Fl i

nu2 = Sing_i16(nul)

u32_B = Sign_i32(u32_A)

I [ (|
)|
= = o
) o I
=
| |
[
bt - m
| [} o
m
[nn]
o = o)
o [s7) r)|
T 1 1

12

Sign_r32

ne2 = Sign_r32(ne1) S EE N EEE S EER N EE

X
L

Sign,_164

B64_B = Sign_r64(864_A) (JE64] BB4_A [B64f1— [FE4]
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Mpumep BbIzoBa (PyHKUMUU

CT: oba:
IHaK
EEF 532 E| B32
ne3 = 3Hak(nel) i
ZHaw ulé
nu2 = 3Hak_u16(nul) 016 6
Znax_ 132
u32_5 = 3Hak_u32(u32_A) MR [EF R N
SHAK B33
B2 532
ne2 = 3Hak_B32(nB1) == =

B64_B = 3Hak_B64(B64_A) EEE

(BG4 BE4 BG4

3necb B64 A, B64_B — rmobanbHble nepeMeHHble BELLIECTBEHHOIO 64-6MTHOro Tnna 1 u32_A,
u32_b — rnobanbHble uenble nepemeHHble 32-6UTHOro Tmna.
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3.32  Okp, Okp_B32, Okp_B64, Round, Round_r32, Round_r64

HasHauyeHue
PyHKUMA OKPYrNsSeT 3HaYeHNe No MaTeMaTUYECKM NpaBuniam.
OTob6paxeHue
CT: oba:

¥ = Round(X) Rouzd Round_r32 Round_ré4

= Roun 637 F32  IERd] [BEEL
Y = Round_r32(X) J =
Y = Round_r64(X)

Oxp Oxp_r32 Orp_wod

Y = Okp(X)
Y = Okp_B32(X) ] EEH= BE4| [BE4[]
Y = Okp_B64(X)

BxogHble napameTpbl: X(B32,864),
BbixogHble napameTpbl: Y(832,864).

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MNapameTpbl MOryT ObiTb PasfWMYHbLIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NNnaTopm BXOLHOM M BLIXOAHOW NapaMeTp BeLLeCcTBEeHHOro 32-6utHoro Tuna.

JNoruka pa6oTbl hyHKLMM
PyHKUMA OKpYrnseT 3HavyeHue, 3agjaHHOe BXOAHbIM nNapaMeTpoM X, OO0 Uuernow 4Yactm no
mMaTteMaTU4ecKuM npasunam v npuceanmBaeT NoNy4YeHHOe 3HaYeHVe BbIXOQHOW nepemMeHHon Y.

Mpumep BbIzoBa PyHKLUN

CT:

ne2 = Round(nsl) nez

ne2 = Round_r32(nel)

B64 b = Round_r64(864_A)

ne2 = Okp(nsl)

ne2 = Okp_B32(nB1)

B64_b = Okp_B64(B64_A)

3necb B64_A, B64_b — rmobanbHble nepeMeHHble BELLLECTBEHHOrO 64-6MTHOro Tuna.
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3.33 RoundD

HasHayeHue
PyHKUMA OKPYrNsieT 3HaYeHne No MaTemMaTUYEeCKUM NpaBunamM 4o 3a4aHHOro paspsga.

OToGpaxeHune

CT:

Y = RoundD(X1, X2)

L

BxogHble napameTpbl: X1(B32), X2(116)
BbixogHble napameTpsl: Y(B32)

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Humxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWxKe 2.2.

Mpumeyvanwme. [na nnatdopm CPBK Bepcun 8.0 n Bbiwe n cpeabl ucnonHenns KPYTOJl Bepcumn
2.2 v Bblle ogHOMMEHHasa OYHKUMA UMeeTCd B rpynne «YcrapesLwune QyHKUUn»

INoruka pa6oTbl hyHKLMM

DYHKUNA OKpyrnseT 3HavyeHue, 3aflaHHOe BXOAHbIM napametpom X1, Oo paspsga, 3agaHHoro

BXOAHbIM NapameTpom X2, no mateMaTU4ecKkMM npasuram 1 npuceanBaeT norly4eHHoe 3HavYeHue
BbIXO4HOW nepeMeHHon Y.

Mpumep BbizoBa PYHKLUN
CT: oba:

E32] MB

ne1 = RoundD(nB2, nu1) S

B3z—JE327] MB2 B3
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3.34  OkpP_B32, RoundD_r32

HasHayeHue
PyHKUMA OKPYTrNsieT 3HaYeHne No MaTemMaTUYECKUM NpaBunamM 4o 3a4aHHOro paspsija.

OTob6paxeHue

CT:

Y = RoundD_r32(X1, X2)

LT

Y = OkpP_B32(X1, X2)

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

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJl, HaunHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM
PyHKUMA OKpYrnsieT 3HayeHuwe, 3afjaHHOe BXOAHbIM napameTpom X1, Ao paspsiga, 3agaHHOoro
BXOAHbIM NapaMeTpom X2, N0 MateMaTuyeckmm npasusiamMm 1 NnpMcBanBaeT Nosly4YeHHOe 3HadYeHne
BbIXOAHOW NepemMeHHon Y.

Mpumep BbI3oBa hyHKLMU

CT: ob[:
ne2 = RoundD_r32(nBl, nu1) qjlil 1El = ]—ﬁ]lm nez EISEﬁ]
ne2 = OkpP_g32(nB1, nu1) ﬁlm B
]—fI]EIEE ez EIEEﬁ]
LI16 LI EEH
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3.35 OkpP_B64, RoundD_r64

HasHayeHue
PyHKUMA OKPYrNsieT 3HaYeHNe No MaTeMaTUYECKUM NpaBunamM 4o 3af4aHHoro paspsga.

OT1ob6paxeHue

CT:

Y = RoundD_r64(X1, X2)

LT

Y = OkpP_B64(X1, X2)

BxogHble napameTpbl: X1(B64), X2(u16)
BbixogHble napameTphl: Y(864).

OnucaHue
MpumeHsieTca Tonbko Ha nnatdgopmbl CPBK, HaunHasi ¢ Bepcum 8.0, n cpegbl MCMNONHEHUSA
KPYTOJ1, HaunHas ¢ Bepcum 2.2

JNoruka pa6oTbl hyHKLMM
PyHKUMA OKpYrnsieT 3HayeHwe, 3afjaHHOe BXOAHbIM napameTpom X1, Ao paspsga, 3agaHHoro
BXOAHbIM NapaMeTpom X2, N0 MateMaTtnyeckMm npasusiamM 1 npMcBanBaeT Nnosly4eHHoe 3HayeHne
BbIXOAHOW NepemMeHHon Y.

Mpumep BbIzoBa PyHKUMU

CT: oba:

B64_B = RoundD_r64(864_A, nu1) ﬁlm EE4_A [BE4

BE4
[E64]1—JE64]e64_B [E64
16 L6 Ir

_|E|54{J—¢|E|E4|354_E| R

864_B = OkpP_p64(s64_A, nut) | oo JEBEA[ES
15 s

3necb B64_A, B64_B — rmobanbHble nepeMeHHble BELWECTBEHHOrO 64-6MTHOro TMNa.
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3.36 Fabs

HasHayeHue
MonyyeHne abCoNOTHOrO 3Ha4YEHUSA NEPEMEHHON.

OTo6paxeHune

CT: oba:

Y = Fabs(X)

Fahs
Opz2 B3

|

BxoaHble napameTpsbl: X(B32)
BbixogHble napameTpsl: Y(B32)

OnucaHue

OpueHTnpoBaHa Ha nnatdgopmbl CPBK Bepcumn Humxe 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumeyanue. [na nnatdopm CPBK Bepcun 8.0 u Bbiwe u cpepbl ucrnonHenns KPYIOJl sBepcuun
2.2 v BbllWe ogHOUMEHHasa YHKLMA UMeeTCd B rpynne «YcrtapesLlune yHKUnuny

Noruka pa6oTbl hyHKLMM
®PyHKUMA NpucBaMBaeT BbIXOAHOMY napameTpy Y abCcontoTHOe 3HaYeHe BXOAHOro napameTpa X.

Mpumep BbIzoBa (PyHKUUU
CT: oba:

nB2 = Fabs(ne1) el
HB3FET B34E—LB32 B32L LB 32 FIBE (B 52
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3.37 Mop

HasHauyeHue
MonyyeHne abCcontOTHOro 3Ha4YeHus uenon 16-6MTHON NnepeMeHHON.

OToGpaxeHune

CT: oba:

Y = Moa(X)

Ilom
JLTE| [LTE|

1

BxogHble napameTpsbl: X(u16)
BbixogHble napameTpsbl: Y(116)

OnucaHue

OpueHTnpoBaHa Ha nnatdopmbl Bepcun Hmke 8.0, n cpeabl ucrnonHernss KPYTOJl Bepcum Huxke
2.2.

Mpumeyanue. [na nnatdopm CPBK Bepcun 8.0 u Bbiwe u cpeabl ucnonHenns KPYIOJl sepcum
2.2 v BbllLe ogHONMEHHasa hYHKUMA UMeeTCd B rpynne «YcrtapesLwmne QyHKUUny

INoruka pa6oTbl hyHKLMM
®yHKUNS NpUCBanBaeT BbIXOAHOMY NapameTpy Y abcontoTHoe 3HayeHue BXOAHOro napameTpa X.

Mpumep BbI3oBa (PyHKLUUU
CT: oba:

Ivlom
LT B[P (LT R[S CILT ] LU Br—fL 1T 6 PR (L1 6]E

nu2 = Mog(nu1)
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4 NMPEOBPA30BAHUE NEPEMEHHOW

4.1 ACpBn, ACaBn_ul16, ACaBn_u32, ShL, ShL_i16, ShL_i32

HasHaueHue
ApupmeTudeckuin casur Breso.

OT1ob6paxeHue
CT: oba:
¥ = ShL (X1,X2) SHL ShL ilé ShL. {32
= ,
Y = ShL_i16 (X1,X2) g 11 [LTe L5211
Y = ShL_i32 (X1,X2)
Y = ACaBn (X1,X2) i i " i >
Y = ACaBn_u16 (X1,X2) q ABm -“ -“3
Y =acgBn_u32 (X1,X2 ] T m! £y m|
BxogHble napameTtpbl: X1(1416,u32), X2(u16,u32)
BbixogHble napameTpbl: Y(u16,u32)

OnucaHue

Ons nnatdpopm CPBK, HaunHasa ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT OblTb pPa3NMyHbIX TWUMNOB B 3aBMCMMOCTU OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHu3ma neperpyskum  yHkuni»). Ons
ocTanbHbIX NNaTgopm BXoAHbIE U BbIXOLHOM NapamMeTp uenoro 16-6utHoro tuna.

JNoruka pa6oTbl hyHKLMM

X1, X2 - BxogHble napamMeTpbl Luenoro popmata. 'ae X1 — napameTp, Hag KOTOpPbIM NPOU3BOANTCS
apudMeTNYECKMIA cOBUM BrEBO, a X2 — napamMeTp, KOTOpPbIN onpenensieT, Ha CKoSbko 6ut dyaeT
CABVIHYTO 4nChO.

Y —BbIXOAHOW NapameTp uenoro popmaTta ¢ y4eToM Npon3BeLeHHOro casura.

Mpn apudmeTnyeckoM caBure BrEBO Kaabld OWMT Ha Kaxdom Lware casuraeTcs M3 CBOEro
paspsga B Gonee crapwui. Cambiil cTapwmin ©6uT TepsieTcs, a B camblid Miagwnin paspsg
3anuceiBaeTcs "0".

Hanpumep, npu casure BrneBo Ha oguH pa3psag;

[ecar |{[1BOMYH
X1 34817 (10001000 00000001
Y 14098 00010000 00000010
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Mpumep BbIzoBa (PyHKUMUU
CT: oba:

nu3 = ShL(nu1, nu2) N
nu3= ShL_i16(nu1, nu2) 016 016
u32_B=ShL_i32 (u32_A, u32_b) HEH NER
nu3 = ACaBn (nu1, nu2) LiTe Eils
nu3 = ACaBn_u16 (nu1, nu2)
u32_B=ACgBn_u32(132_A, u32_b) WEH KR

3necb u32_ A, u32 b, u32 B — rnobanbHble nepeMeHHble Lenoro 32-6uTHoro Tmna.
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4.2 ACpaBn, ACaBn_ul16, ACaBn, u32, ShR, ShR_i16, ShR_i32

HasHaueHue
ApupmeTudecknin casur Bnpaso.

OT1ob6paxeHue
CT: oba:

¥ = ShRIX1X2) ShE. ShE_ilé ShE_i32

= :
Y = ShR_i16 (X1,X2) g i [LT6E] L5210
Y = ShR_i32 (X1,X2)
Y = ACaBn (X1,X2

— ABn ( ) LCABEn LCBEm_ulé LCBm ni3
Y = ACaBn_u16 (X1,X2) q
Y = ACaBn_u32 (X1,X2) ] TR 32|17

q 0

BxogHble napameTtpbl: X1(416,u32), X2(u16,132)
BbixogHble napameTpsbl: Y(u16,u32)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble W BbIXOAHble MapameTpbl MOryT ObiTb PasnMYHbLIX TUMNOB B 3aBUCUMOCTU OT
cyddukca B umeHun yHkumm (cm. «OnucaHve wmexaHu3ma neperpyskum  yHkuni»). Ons
ocTanbHbIX NNaTopm BXoAHbIE U BbIXOLHOW NapamMeTp uenoro 16-6utHoro tuna.

JNoruka pa6oTbl hyHKLMM

X1, X2 - BxogHble napamMeTpbl Luenoro opmarta. F'age X1 — napameTp, Hag KOTOpPbIM NPOU3BOANTCS
apudmeTnyecknin casur Bnpaso, a X2 — napameTp, KOTOpbI onpedenseT, Ha CKonbko 6uT bygeT
CABVHYTO 4xCHO.

Y — BbIXOAHOM NapameTp Lenoro popmaTta ¢ y4eToM NponsBeeHHOro casura.

Mpn apudmeTnyeckom caBure BNpPaBO Kaxdbld OUT Ha KaXaom Liare caBuraeTcsl u3 CBOEro
paspsga B 6onee mnagwwun. Cambii mnagwmi 6ut TepsieTcsi, a B CaMbli CTapLuMin paspsg
3anuceiBaeTtca "0".

Hanpumep, npv casure BnpaBo Ha OavH paspsaa;

[ecar |[1BOWYH
X1 34817 (10001000 00000001
Y [17408 |01000100 00000000

®YHKIIAW MTPEOBPA30OBAHMS MTEPEMEHHOM 4-3




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa (PyHKUMUU

CT:

nu3 = ShR(nu1, nu?2)

nu3= ShR_i16(nu1, nu?2)

u32_B= ShR_i32 (u32_A, u32_B)

nu3 = ACaBn (nu1, nu?2)

nu3 = ACaBn_u16 (nu1, nu2)

u32_B=ACaBn_u32(u32 A, u32_E)

3necb u32_ A, u32 b, u32 B — rnobanbHble nepeMeHHble Lenoro 32-6MTHoro Tmna.
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4.3 B32J1, R32B

HasHauyeHue
MpeobpasoBaHne 32-pa3psgHOro BELLIECTBEHHOIO YMca B NIOrMYECKoe.

OT1ob6paxeHue
CT: oba:
37k 30m
Y =r32b (X) j i
B32] [ B37] 2
Y =B32n (X)

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

OnucaHune

MpumeHsieTca Tonbko Ha nnatdopmbl CPBK, HaunHaa ¢ Bepcum 8.0, n cpedbl MCMNOSHEHNS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

®yHKuMs npeobpasyeT BXOAHY 32-OUTHYIO BELLECTBEHHYH MEPEMEHHYH, 3aAaHHYl BXOOHbLIM
napameTpom X, B FIOFMYECKYI0 U NpUCBaMBaET MOSIyYEHHOE 3HaYeHWE BbIXOAHOW NepemMeHHon Y.

lMpeobpasoBaHne ocyulecTBnsieTca nytem "otbpacbiBaHus" cTaplwmnx paspsgoB B ABOUYHOM
npeacTaBneHnn Ymucna.

Mpumep BbI3oBa hyHKLMU
CT: oba:

nn1 = r32b (ne) i EER NI EER gnl M e

nn1 = 832n(ne1) B3z AB1 [B3Z13 gn] mn [
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4.4 B32L116, R32116

HasHauyeHune
lMpeobpasoBaHne 32-pa3psgHOro BeLLLECTBEHHOIO Ymcna B 16-paspsgHoe uernoe.

OT1ob6paxeHue

CT: oba:

13216 E32mlf

Y =r32i16 (X)

LT
LT

Y =B32u16 (X)

BxogHble napameTpbl: X(B32)
BbixoaHble napameTpbl: Y(416)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

®PyHKUMA npeobpasyeT BXOAHYH 32-OMTHYH BELLECTBEHHYI MepeMeHHY, 3aJaHHYl BXOAHbIM
napametpoM X, B 16-paspagHyto uUenyi M npucBavMBaeT MOMy4YeHHOEe 3HavyeHue BbIXOOHOM
nepemeHHon Y. NpeobpasoBaHne ocyliecTenseTca nyteM "oTbpacbiBaHns" cTaplumx pa3psaoB B
ABOVYHOM MpeACTaBNeHUN Yncna.

Mpumep BbI3oBa (PyHKUMUU

CT: oba:

i ]
F77) [T

nu1 = r32i16 (ne1)

B32ulA

0E32) [T}

nu1 = 832L416 (nB1)
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4.5 BL,

HasHauyeHue
lMepeBoa BeLecTBEHHOro doopMaTta NeEPEMEHHON B LIENbIN.

OTob6paxeHue
CT: oba:

Y = BU(X)

0B322 W16

BxogHble napameTpbl: X(B32)
BbixogHble napameTpbl: Y(u16)

OnucaHue
OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Huxe 8.0, n cpeabl ucnonHeHns KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanne. Ona nnatgopm CPBK, HauvHasa ¢ Bepcun 8.0, n cpeabl ncnonHexnus KPYIOIJT,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA nmeeTca B rpynne «Ycrapeslne yHKLUn»

JNoruka pa6oTbl hyHKLMM

®PyHKUMA npeobpa3oBbiBa€T BXOAHYK BELLECTBEHHYH 32-OMTHYIO MNEepeMEHHYI, 3adaHHYHo
BXOAHbIM napameTpom X, B Ueny 16-6MTHY0 U npucBanBaeT MOMy4eHHOE 3HaYeHue BbIXOO4HOW
nepeMeHHon Y.

Mpumep BbIzoBa (PyHKUUU

CT: oba:

nul1 = Bu(ne1)

eE32] M\ +—JLT6] AL 76
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4.6 B32L132, R32132

HasHauyeHue
lMpeobpasoBaHne 32-pa3psagHOro BELLECTBEHHOIO Yymcna B 32-pa3psagHoe Lernoe.

OToGpaxeHune
CT: oba:
Y = r32i32 (X) 132132 E32132
032]1 [37]1

Y = B32u32 (X)

BxogHble napameTpbl: X(B32)
BbixogHble napameTtpbl: Y(132)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpegbl MCMNONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

®dyHkuna npeobpasyeT BXOAHY 32-OUTHYIO BELLECTBEHHYID NEPEMEHHYI0, 3adaHHY0 BXOOHbIM
napameTpoMm X, B 32-paspagHylo Lenyl W npucBavMBaeT MOfyYeHHOE 3HaYeHue BbIXOLHOM
nepemeHHon Y. [NpeobpasoBaHne ocywecTBnaeTca nytem "orbpacbiBaHua" cTapwmnx paspsgos B
ABOUYHOM NpeacTaBeHnn Ynucna.

Mpumep BbIzoBa PYyHKLUN

CT: oba:

U32_A =r32i32(ns1) R 1 - S = e o e TEA ) NEE =

u32_A=832u32(ns1) [ - ) e e o ER [T ) NER

3pecb 132 A — rnobanbHasa nepemeHHas Lenoro 32-6uTtHoro Tuna.
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4.7 B32L18, R32I8
HasHayeHue

MpeobpasoBaHue 32-paspsaHOro BeLLEeCTBEHHOTO Yncna B 8-pa3psaHoe Lernoe.

OTo6paxeHune
CT: oba:
B ) 13218 E321E
Y =r32i8(x) : :
Y = B32u8(x)

BxoagHble napameTpbl: X(B32)
BbixogHble napameTpbl: Y (u8)

OnucaHune

MpumensieTca Tonbko ansa nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

®dyHkuma npeobpasyeT BXOAHY 32-OUTHYIO BELLECTBEHHYIO NEPEMEHHYI0, 3adaHHY0 BXOOHbIM
napameTpoM X, B 8-paspagHylo Uenyl W npucBavBaeT MNOSyYeHHOE 3HayeHue BbIXOL4HOMW
nepemeHHon Y. MNpeobpasoBaHne ocyLlecTBnsieTcs nytem "otbpacbiBaHms" cTaplinx paspsgos B
ABOVYHOM NpefcTaBneHnn ynucna.

Mpumep BbIzoBa PyHKLUN

CT: oba:

u8_A =r32i8(ne1)

HE32) F8T 532

1E7) C e

u8 A =B32u8(ne1)

HB32 FET B32]d

1ET] C

3pecb U8 A —rnobanbHasa nepemeHHas Lenoro 8-6utHoro Tmna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.8 B64B32,R64R328

HasHauyeHue
lMpeobpasoBaHne 64-pa3psagHOro BELLECTBEHHOIO Ynucna B 32-pa3psgHoe BELLECTBEHHOE.

OToGpaxeHune
CT: oba:
Y = 16432 (X) 32 BAdE32
B3] ]
Y = B64B32 (X)

BxogHble napameTpsbl: X(B64)
BbixogHble napameTpbl: Y(B32)

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

Noruka paboTbl yHKLMK

®dyHKuMA npeobpasyeT BXOAHY 64-6UTHYIO BELLECTBEHHYI NepeMeHHYHo, 3adaHHY BXOOHbIM
napametpom X, B 32-pa3psgHylo BeLeCTBEHHYHO W npucBauBaeT MOrfyYeHHoe 3HadeHue
BbIxO4HON nepemeHHon Y. [peobpasoBaHne ocylwiectsnsetcs nytem "otbpacbkiBaHua" cTapLumx
paspsagoB B ABOUYHOM NpeacTaBneHum yncna.

Mpumep BbIzoBa PYyHKLUN

CT: oba:

nB1=r64r32(s64_A) rJE64] 664_A [BE4 B3zl +—B32] NBl B3zl

BRI

B64] [B3zf+—F32] Bl B3zl

ne1 =864832(864_A) A5 ] BB4 A b4

3necb B64_A — rnobanbHas nepeMeHHas BeLLLeCTBEHHOro 64-6utHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

4.9 B64J1, R64B

HasHauyeHue
MpeobpasoBaHne 64-pa3psagHOro BELLLECTBEHHOIO YMca B NIOrMYECKoe.

OT1obpaxeHune
CT: oba:
ik Efidn
Y =r64b (X)
B4 [T B4 Mo
Y = B64n (X)

BxogHble napameTpsbl: X(B64)
BbixogHble napameTpbl: Y(1)

OnucaHune

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpegbl MCMNONHEHUs
KPYTOJl, HaunHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

®dyHKuMA npeobpasyeT BXOAHY 64-6UTHYKO BELLECTBEHHYK MNepeMeHHYHo, 3adaHHY BXOOHbIM
napameTpoM X, B JIOTMYECKYIO N NpUCBanBaeT MNOMyyYeHHOe 3HavyeHe BbIXOAHOW nepemMeHHon Y.
Mpeobpa3oBaHue ocyuiecTBnseTca nytem "oTbpacbiBaHus" CcTapluvMx paspsgoB B ABOMYHOM
npeacTaBrneHun vymucna.

Mpumep BbIzoBa PyHKLUN

CT: ®obA:
1dh
nn1 = ré4b(s64_A) (IE6 4] sB4_A [B54 Bed]  [Mp—n) AAt - [l
Efdn
nn1 = 864n(64_A) S BTN B paa]  m——ain AR g

3necb B64 A — rnmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6uTHoro Tuna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.10 B64L8, R64I8

HasHauyeHue
MpeobpazoBaHne 64-pa3psgHOro BELLLECTBEHHOIO YMucna B 8-paspsgHoe Lemnoe.

OT1ob6paxeHue
CT: oba:
_ vii3 BAALE
Y = r64i8 (X)
g .
Y = B64u8 (X)

BxogHble napameTpsbl: X(B64)
BbixogHble napameTpsbl: Y(U8)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

dyHkumA npeobpasyeT BXOAHYH 64-OUTHYIO BELLECTBEHHYID NEPEMEHHYIO, 3adaHHY0 BXOOHbIM
napametpoMm X, B 8-paspsgHylo Lenyt W npucBamBaeT MOSNyYeHHOEe 3HaYeHMe BbIXOAHOM
nepemeHHon Y. MNpeobpasoBaHne ocyLlecTBnsieTcs nytem "otbpacbiBaHms" cTaplinx paspsgos B
ABOWYHOM MpeacTaBneHnmn ymcna.

Mpumep BbIZoBa PyHKLUMU
CT: oba:

(B54] = MR =

Lu8_A = r64i8(864_A)

u8_A = B64u8 (864_A) (55 4] ead A praf—1B64) [LEl——0s] LEA

3pecb B64_A — rnmobanbHas nepeMeHHasi BELLeCTBEHHOro 64-6utHoro tvna un u8 A — rnobanbsHas
nepemeHHas uernoro 8-6uTHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

4.11 B64L16, R64I116

HasHauyeHue
lMpeobpazoBaHne 64-pa3psgHOro BeLLLECTBEHHOIO Ymcna B 16-paspsgHoe uernoe.

OT1ob6paxeHue

CT: oba:

mwdilé Efdml 6
;

Y = r64i16 (X)

LI
LT

Y = B64u16 (X)

BxogHble napameTpbl: X(B64)
BbixogHble napameTpsbl: Y(416)

OnucaHue

MpumensieTca Tonbko ansa nnatgopm CPBK, HauuHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

INoruka pa6oTbl hyHKLMM

®PyHKUMA npeobpasyeT BXOOHYH 64-OMTHYI BELLECTBEHHYK MepeMeHHY, 3a4aHHY BXOAHbIM
napametpoM X, B 16-paspagHylo uUenyio U npucBavBaeT MOfy4YeHHOEe 3HavyeHue BbIXOOHOM
nepemeHHon Y. NpeobpasoBaHne ocylecTenseTca nyteM "oTbpacbiBaHUs" cTapLlumx pas3psiaoB B
ABOWYHOM MpeacTaBreHnn Ynucna.

Mpumep BbI3oBa hyHKLMU
CT: oba:

il

[EE4] [OTE}1——ILT6] A [OT6)s

nutl = r64i16(s64_A) | (E54]BE4 A [F54

Efdnla

e} —— e o

nu = 86416(s64_A) | HECAEBAATEGS

3necb B64_A — rmobanbHasi nepeMeHHas BELLLECTBEHHOro 64-6uTHoro Tuna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.12 B64L32, R64132

HasHauyeHue

lMpeobpasoBaHne 64-pa3psgHOro BELLLECTBEHHOIO Ymcna B 32-pa3psgHoe Leroe.

OTo6paxeHune

CT:

Y = r64i32 (X)

Y = B64u32 (X)

OB[;
mdisd BAdE
321 [3z}1

BxoaHble napameTpbl: X(B64)
BbixogHble napameTpsbl: Y(u32)

OnucaHune

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpegbl MCMNONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM
dyHKunA npeobpasyeT BXOAHY 64-OUTHYIO BELLECTBEHHYID NEPEMEHHYI0, 3adaHHY0 BXOOHbIM
napametpom X, B 32-pa3psgHylo Lenyi M npucBavBaeT MOMyYeHHOE 3HavyeHue BbIXOAHOM
nepemeHHon Y. MNpeobpasoBaHne ocyLulecTBnseTcs nytem "otbpacbiBaHus" cTaplunx paspsgos B
ABOUYHOM NpeacTaBfeHnn Ynucna.

Mpumep BbIzoBa PyHKUMU

CT:

oba:

L32_B = r64i32(864_A)

Lu32_B =8641u32(864_A)

[]BE4] E64_A [B54

CIEG4] B4 A [B64

+—oll132]u32_B 037

L3z —32]u32 8 L3 2]0

3necb B64_A — rnmobanbHasi nepeMeHHas BeLLleCTBEHHOro 64-6utHoro tuna u u32 B —

rnobanbHas uenasi nepemeHHasi 32-6uTHoro Tuna.
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KPYron BUBJIMOTEKA ®YHKLIUA

4.13 BKLUB, BCIF
HasHayeHue

®dyHKUMA NOGMTOBOro KOnNUpoBaHUA u3 32-OMTHOM NepeMeHHoW uenoro Tuna B 32-OUTHyHO
NepeMeHHYyH0 BeLLeCTBEHHOro Tuna

OTo6paxeHune
CT: oba:
Y= BKUB(X) BCIF EKLIE
Y= BCIF( i i

BxogHble napameTpbl: X(L32)

BbixoaHble napameTpbl:Y(B32)

OnucaHune

MpumensieTca Tonbko ansa nnatdopm CPBK, HaumHasa ¢ Bepcun 8.0, n cpefbl MCNONHEHNS
KPYTOJl, HaunHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM
PyHKUMA KONUpyeT 3HavyeHus OUTOB BXOAHOW 32-OMTHOM NepeMeHHOW Lernoro Tuna B OuThbl

BbIXOgQHOM 32-OMTHOIM NepeMeHHON BeLLeCTBEHHOro Tuna, 0-11 6ut BxogHom nepemeHHon B 0-11 6ut
BbIXogHoOW, 1 T.4. 31-11 6uT B 31-1.

31 BuT + 31 BuT

) — : EKLB . -

(0 Bur » [ BT

Mpumep BbI3oBa hyHKLUU

CT: oba:
epeMeHHad_LI132 BCIF y
ne1 = BKLB(nepemeHHas_L|32) g BB nepenieitan L2 s B33} L8 CEX
" WEH| nepemennan_ LGz 0Ez) BRUB E3Es TIE | EEK
ne1 = BCIF(nepemeHHasa_L132),

roe nepeMmerHas |32 — nokanbHasa 32-6utHasa nepeMeHHas Lenoro Tuna
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.14 BKBU, BCFI

HasHayeHue

DYHKUMA NOBUTOBOrO KONMMPOBaHMs M3 32-OMTHOM NEPEMEHHON BELLECTBEHHOrO Tuna B 32-6uTHyto
NepeMEeHHYHo Lernoro Tuna.

OTo6paxeHune
CT: oba:
Y= BKBLI(X)
Y= BCFI(X) B3] BeAI [37) BKEL

BxoaHble napameTpbl: X(B32)

BbixogHble napameTpsbl: Y(L32)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, u cpedbl MCMNONMHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

®PyHKUMA KOMMpyeT 3HayeHus BUToB BXOOHOW 32-BUTHOW NEepeMeHHOW BeLLeCTBEHHOro Tuna B
OWTbl BbIxOgHOW 32-6UTHOM nNepemMeHHon uenoro Tuna, 0-n 6ut BXogHOM nepemeHHon B 0-1n 6ut
BbIXogHoW, 1 T.4. 31-11 6uT B 31-1.

31 BuT 31 BT

X —» ‘ BKBL ' — Y

(0 Bur » 0 Bumr

Mpumep BbIzoBa PYyHKLUN

CT: oba:
nepemeHHasn_LI32 = BKBLI(nB1)
nepemenHasi_LI32 = BCFI(ne1), % B [, =
E EENET) 155

roe nepemeHHasi_L132 — nokanbHas 32-6utHas nepeMeHHasi Lenoro Tuna

4-16 ®YHKIIAU ITIPEOBPA3OBAHMS IEPEMEHHOMN



KPYron BUBJIMOTEKA ®YHKLIUA

4.15 KopJ18, CodB8

HasHauyeHue
MapannenbHoe YTeHne GUTOBOro 3Ha4YEHNS N3 NEPEMEHHOMN.

OToGpaxeHune
CT: oba:

CodB2 Eogpll2

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8) = CodIB8 (X)

(Y1,Y2,Y3,Y4,Y5, Y6, Y7, Y8) = Koall8 (X) OiE HLTR

BxoaHble napameTpbl: X(u16)
BbixogHble napameTpsbl: Y1(n),Y2(n),Y3(n),Y4(n),Y5(n),Y6(n),Y7(n),Y8(n)

OnucaHue
Hannasa dyHkumna npumensieTca anga nnatgopm CPBK u cpeabl ncnonyenua KPYTOJ1 niobon

BEpcUm.

INoruka pa6oTbl hyHKLMM
X1 — BxogHas BenuymHa uenoro 16-6utHoro doopmarta

p— Y1 Y1 .. Y8 - BbIXOOHbIE NOrMYECKNE 3HAYEHNS;
Y1 — cTapwumm 6ut
ve Y8 — mnaaLwun out
—]
X——1s 7 0]
16 - pAapANHOS LENGE YHENO
Mpumep BbIzoBa PyHKUMU
CT: oba:
CodBE
(nn1, nn2, nn3, nn4, nn5, Nno, 1o Sl ik
nn7, nn8) = CodB8(nu1)
Konll
(nn1, nn2, nn3, nn4, nnb, nné,
nn7, nn8) = KoaNs(nu1) R e
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.16 KoalJ116, CodB16

HasHauyeHue
MapannenbHoe YTeHne BUTOBOro 3HaYEHNS N3 NEPEMEHHOMN.

OToGpaxeHune
CT: oba:

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8,
Y9, Y10, Y11, Y12, Y13, Y14, Y15,
Y16) = CodB16(X)

(Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8,
Y9, Y10, Y11, Y12, Y13, Y14, Y15,
Y16) = KoaJ116(X)

BxoaHble napameTpsbl: X(1416)
BbixogHble napametpsbl: Y1(n), Y2(n), Y3(n), Y4(n), Y5(n), Y6(n), Y7(n), Y8(n), YO(n), Y10(n),
Y11(n), Y12(n),Y13(n), Y14(n), Y15(n), Y16(n)

OnucaHue
HaHHas dyHkumsa npumensietca ana nnatgopm CPBK n cpegbl ucnonHenmsa KPYTOJ1 nobon

BEPCUM.

JNoruka pa6oTbl hyHKLMM

X1 — BxogHas Benu4ynHa uenoro 16-éutHoro oopmarta
Y1 — Y16 BbIXOAHbI€ NIOTYECKNE 3HAYEHUS;

Y1 — ctapwmm 6uT (16 — 3HakoBbIN BUT)

Y16 — mnagwmn out

» Y1

koani6
L+ Y16

X ——15 7 0]

16 - paapaiHoe Uenoe Suono
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KPYron BUBJIMOTEKA ®YHKLIUA

n

MMep BbidoBa (PyHKLUN

CT:

(nn1, nn2, nn3, nn4, nn5, nn6, nn7,
nn8, nn9, nn10, nn11, nn12, nn13,
nn14, nn15, nn16) = CodB16(nul)

(nn1, nn2, nn3, nn4, nnb, nn6, nn7,
nn8, nn9, nn10, nn11, nn12, nn13,
nn14, nn15, nn16) = Koal16(nul)

L6 L6

®YHKIIAW MTPEOBPA3OBAHMS MTEPEMEHHON
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.17 Kopl32, CodB32

HasHauyeHue
MapannenbHoe YTeHne BUTOBOro 3Ha4YEHUS N3 NEPEMEHHOMN.

OTo6paxeHune
CT: oba:

CodB 32

(Y1, Y2, ..., Y32) = CodB32(X)

[ [N

(Y1, Y2, ..., Y32) = Kogll32(X)

0 e e e e B e

BxoaHble napameTpbl: X(132)
BbixogHble napameTtpbl: Y1(n1), Y2(n), Y3(n), Y4(n), Y5(n), Y6(n), Y7(n1), Y8(n), YO(n), Y10(n),
Y...(n), Y31(n), Y32(n)

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

X1 — BxogHasa Benu4ynHa uenoro 32-6utHoro goopmata
Y1 ... Y32 BbIxOogHble Nornyeckne 3aHa4eHus;

Y1 — ctapumm 6uT (32 — 3HakoBbIN BUT)

Y32 — mnagwumn 6ut

» Y1
koan 32 »
’_—p Y3z
X __..{ ET 14 0 I
372 - paspaaHoe Lenoe wweno
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KPYron BUBJIMOTEKA ®YHKLIUA

Mpumep BbizoBa pyHKLUMM

CT:

(nn1, nn2, nn3, ..., ntn32) = CodB32(u32_A)

(nn1, nn2, nn3, ..., nn32) = KoaJ132(u32_A)

022 022

3pecb 132 A — rnobanbHasa nepemeHHas uenoro 32-6utHoro Tuna.

®YHKIIAW MTPEOBPA3OBAHMS MTEPEMEHHON
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4.18 JlKoa8, BCod8

HasHayeHue

MapannenbHas 3anncb GUTOBOro 3Ha4YEHUS B MEPEMEHHYIO.

OToGpaxeHune

CT:

oba:

Y = BCod8(X1, X2, X3, X4, X5, X6, X7, X8)

Y = JIKoa8(X1, X2, X3, X4, X5, X6, X7, X8)

EEEEEEEE]

BxogHble napameTpbl: X1(n), X2(n), X3(n), X4(n), X5(n), X6(n), X7(n), X8(n)
BbixogHble napameTpbl: Y(U16)

OnucaHune

HaHHas dyHkumsa npumensietca ana nnatgopm CPBK m cpegbl ucnonHenms KPYTOJ1 nobon

BEPCUM.

JNoruka pa6oTbl hyHKLMM

X1 ... X8 BxogHble Nnornyeckne 3aHavdeHus;

16 - PRAPANHOS LEN0E YMcno

X1 — cTapwmn 6ut

X8 — mnagwwun out
14 7 Q I—-.. Y
I Iy ry Y1 — BbIXoAHaa BeNM4MHa
X1 uenoro gopmarta
nkoad
X8

Mpumep BbIzoBa PYyHKUUN

CT:

oba:

nu1 = BCod8(nn1, nn2, nn3,
nn4, nn5, nn6, nn7, nn8)

nu1 = JIKog8(nn1, nn2, nn3,
nn4, nn5, nn6, nn7, nn8)

EEEEEEEE

BCods

il
ul
il
il
il
il
il
M

L5 L15

L16 LI16
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KPYron BUBJIMOTEKA ®YHKLIUA

4.19 JlKop16, BCod16

HasHauyeHue
MapannenbHas 3anncb GUTOBOro 3Ha4YEHUSA B MEPEMEHHYIO.

OTob6paxeHue
CT: oba:
BCodlé NEomla
Y = BCod16(X1, X2, ..., X16)
Y = NNIKoa16(X1, X2, ..., X16)
LITEL] LI1EE]

BxogHble napameTtpbl: X1(n), X2(n1), X3(n), X4(n), X5(n), X6(n), X7(51), X8(n), X9(n), X10(n),
X11(n), X12(n), X13(n), X14(n), X15(n), X16(n)

BbixogHble napameTpbl: Y(u16)

OnucaHune

HaHnasa dyHkumna npumenseTca gna nnatdopm CPBK u cpeabl ncnonHenus KPYTOJ1 nobon
BEPCUN.

JNoruka pa6oTbl hyHKLMM

X1 ... X16 BXogHble NorMyeckne 3aHaveHuns;
X1 — ctapwumn 6ut (16 — 3HaKoBbIV BUT)
X16 — mnagLwmmn out

Y1 — BbIXO4HasA Benn4yMHa Lenoro popmaTta

16 - paspagHoR Lenoe Ykeno

[15 7 oOF—— Y

X1 — nkoa16

X16
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbI3oBa (PyHKUUU

CT: oba:

BCaodlé
nu1 = BCod16(nn1, nn2, nn3,nn4 ,nnS,
nn6, nn7, nn8, nn9, nnlo, nnll, nnl2,
nnl3, nnl4, nnl5, nnle)

16 016

JFomlé

nu1 = JIKog16(nn1, nn2, nn3,nn4 ,nnb,
nn6, nn7, nn8, nn9, nn10, nn11, nn12,
nn13, nn14, nn15, nn16)
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KPYron BUBJIMOTEKA ®YHKLIUA

4.20 JlKoa32, BCod32

HasHayeHue
MapannenbHas 3anncb GUTOBOro 3Ha4YEeHUS B NEPEMEHHYHO.

OT1ob6paxeHue
CT: oba:
ECod32 MK om32
Y = BCod32(X1, X2, ..., X32)
Y = JIKog32(X1, X2, ..., X32)
NER | 3210

BxogHble napameTpsbl: X1(n), X2(n1), X3(n), X4(n), X5(n), X6(n), X7(n), X8(n1), X9(n), X10(n),
X...(n), X31(n), X32(n)
BbixogHble napameTpsbl: Y(1432)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMONHEHUs
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

X1 ... X32 BxogHble nornyeckne 3aHa4YeHus;
X1 — ctapwwui 6ut (32 — 3HaKOBbIV BUT)
X32 — mnagwmn out

Y1 — BbIXOAHasA BENMYMHA Lernoro popmara

32 - pazpAAHOE UEnoe Yucno

[31 15 o—1+Y

A

X1

NKop, 32

X3z
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Mpumep BbIzoBa (PyHKUUU
CT: oba:

u32 A =BCod32(nn1, nn2, ..., nn32)

OO 1
=

Y

L

M
]

u32_A = lKoa32(nn1, nn2, ..., nn32) E
] - [
I -%
g ;-
] i
] -@
] -@
] -@
] -@
. —
al o
= *_
i -_

! ] —. R ER 32

0 --%
] o]
—
m {1
u L
]
]
]
]
]
]
[
]
m

3pecb 132 A — rnobanbHasa nepemeHHas uenoro 32-6utHoro Tuna.
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421 MacwTab, Scaler
HasHauyeHue
MpeobpasoBaHue LKanbl NepeMeHHON.
OToGpaxeHune

CT:

Pba:

Y1 = Scaler(X1, X2, X3, X4, X5)

Y1 = MacwTtab(X1, X2, X3, X4, X5)

BxogHble napameTtpbl: X1(B32), X2(B32), X3(B32), X4(832),X5(B32)
BbixogHble napameTpsl: Y(B32)

OnucaHune

Ons nnatdopm CPBK Bepcun 6.5 , n cpeabl ucnonHenmns KPYIOJ1 Bepcum 1.0 gaHHasa dyHKUns

He noaaepxvBaeTcs.

INoruka pa6oTbl hyHKLMM

(DyHKLI,I/IFI nepecynTbiBaeT 3Ha4vyeHne, 3agaHHoe B OAHON LuKane, K COOTBETCTBYHOLLEMY 3HAYEHUIO,

3ajaHHOMY B [pYrow Lukane.

X1 — 3Ha4yeHue BxogHOro napameTtpa. (X)

X2 — Hayarno wkarbl BXoAHOro napametpa. (XH)
X3 — KoHeL, WwKarnbl BXOAHOro napameTpa. (Xk)
X4 — Havano wKanbl BbIXOAHOro napameTpa. (YH)
X5 — KoHeL WKanbl BbIXOAHOro napametpa. (YK)
Y1 — 3Ha4yeHwue BbIxogHoro napametpa. (Y)

B obwem cnyyae npeobpasoBaHune onucbiBaeTcst (OPMYIIon:

A -Xy

—.l}’ F
R

¥ =

+ Ty

Mpumep BbIzoBa PYyHKLUN

CT:

ns6=Scaler(nel,ns2,ne3,nes4, ne5)

ne6=MacwTtab(ne1,ne2,ns3,ns4, ned)

EI32 Mnet
Iz
I=E;

EL
nes

B32[]

932 REX
nez
nes
EL

Mnes

B3213
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4.22 LI16L8, i16i8

HasHayeHue

MpeobpasoBaHne 16-paspsagHoOro Lenoro B 8-paspsigHoe Lenoe.

OToGpaxeHune
CT:
Y = i16i8(X) 11613
Y = u16u8(X) ] ]

BxoaHble napameTpbl: X(116)

BbixogHble napameTpbl: Y(u8)

OnucaHune

MpumensieTca Tonbko Ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS

KPYTOJ1, HauuHas ¢ Bepcum 2.2.

TNoruka pa6oTbl hyHKLMM

MpeobpasoBaHue ocyuiecTBnseTca nytem "oTbpacbiBaHus" CcTapluvMx paspsgoB B ABOUYHOM

npencraBrieHnn Yncna.

Mpumep BbI3oBa (PyHKLUUU

CT:

Pba:

u8 A =i16i8(nu1)

BT 6] L

T6] 8} ——ale] Lach

u8_A = u16u8(nul) CILLTE] FILK

g

3pecb U8 A — rnobanbHasa nepemeHHas Lenoro 8-6utHoro Tmna.
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4.23 L1611, 116B

HasHauyeHue
MpeobpasoBaHne 16-pa3psgHOro LEenoro B fiormyeckoe.

OToGpaxeHune
CT: oba:
Y = i16b (X) 116t e
078 [ 016 [T
Y =uy16n (X)

BxoaHble napameTpbl: X(116)
BbixogHble napameTpsbl: Y (1)

OnucaHune

MpumensieTca Tonbko Ansa nnatgopm CPBK, HauvHas ¢ Bepcum 8.0, U cpeabl MCMNOMHEHUS
KPYTOJ1, HaunHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMNU

®dyHKuMA npeobpasyeT BXOAHYK 16-OMTHYIO Uenyl nNepemMeHHyt, 3afaHHyl BXOOHbIM
napameTpoM X, B JIOTMYECKYIO N NpUCBanBaeT NOMy4YeHHOe 3HavyeHe BbIXOAHOW nepemMeHHon Y.

MpeobpasoBaHue ocyuiecTBnseTca nytem "oTbpacbiBaHusA" CcTapluvMx paspsgoB B ABOUYHOM
npegcrasneHum Yucna.

Mpumep BbizoBa PYHKLUN

CT: Pba:
116k
nn1 = i16b(nu1) g6 Al [ep—076]  [M——n] At [N

nn1 = u16n(nul)
i fm

@076 AT [Dep—016]  [——gn] e i
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424 UN

HasHauyeHue
MpeobpasoBaHue Lenon 16-6MTHOM NEPEMEHHON B NOMNYECKYIO NEPEMEHHYIO.

OToGpaxeHune
CT: oba:
I
Y = LUJ(X) ouTe [

X — BXOOHOM napameTp uenoro popmara
Y — BbIXOOHOW (popmaT fiormyeckoro popmata

OnucaHune

OpueHTnpoBaHa Ha nnatgopmbl CPBK Bepcun Hmke 8.0, n cpegbl ncnonHeHusa KPYIOJ1 Bepcumn
HWxKe 2.2.

Mpumevanne. Ona nnatgopm CPBK, HauvHasa ¢ Bepcunm 8.0, n cpeabl ncnonHenus KPYTOJT,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHasa (PYHKLMA MMeeTCs B rpynne «YcrapesLlune yHKLUn»

Noruka pa6oTbl hyHKLMM
dyHKUuMA npeobpasdyeT BXOAHYHO LEny MNepemMeHHyl, 3adaHHyl BXOAHbIM napameTpom X, B

NOrNYECKyIo U NpUcBanBaeT NoflyYeHHOe 3HaYEeHMe BbIXOLHOW NepeMeHHon Y.
Mpuuem ecnin X =0, To Y=0, a ecnu X # 0, To Y=1.

Mpumep BbI3oBa PyHKUMU

CT: oba:

_ iy
nnt = Wi(nut) SR o0 o S
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KPYron BUBJIMOTEKA ®YHKLIUA

4.25 L3215, 132B

HasHauyeHue
MpeobpasoBaHne 32-pa3psgHOro LEenoro B fiormyeckoe.

OTob6paxeHue
CT: oba:
132k i
Y =i32b(X)
0327 [ 037 [
Y = y2J1(X)
BxogHble napameTpsbl: X(u32)
BbixogHble napameTpbl: Y (1)

OnucaHue

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpegbl MCMONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hpyHKLMM
®dyHkuna npeobpasyeT BXOAHYD 32-OMTHYHO ULenyl NepeMeHHyl, 3afaHHyl BXOOHbIM
napameTpom X, B FIOrMYECKY0 1 NpUCBanBaET NONy4eHHOE 3HaYeHUe BbIXOAHOW NnepemeHHon Y.

lNMpeobpasoBaHne ocylulecTBnseTca nytem "otbpacbiBaHus" cTaplwmnx paspsgoB B ABOUYHOM
npeacTaBneHnn Ymicna.

Mpumep BbI3oBa hyHKLMU
CT: oba:
ii2h

LEZ|ua2 A 32 2] [p—an] i e

nnt = i32b(u32_A)

32
HLEZ]u32 A 032 122) [p—an] [t [

nn1 =u32n(u32_A)

3necb u32_A — rnobanbHasa nepemeHHasd uenoro 32-6utHoro Tuna.
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4.26 L3216, 132116

HasHauyeHune
Mpeobpa3zoBaHne 32-paspsgHoro Lenoro B 16-pa3psgHoe Leroe.

OTo6paxeHune
CT: oba:
Y = i32i16(X) 132ilA mE2nlé
1 LITE[]
Y = u32u16(X)

BxoaHble napameTpbl: X(u32)
BbixogHble napameTpbl: Y(U16)

OnucaHune

MpumensieTca Tonbko Ansa nnatgopm CPBK, HauuHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJl, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

®PyHKUMA npeobpasyeT BXOAHY 32-OUTHYIO UEenyl MnepemMeHHyl, 3adaHHYyl BXOAHbIM
napameTpoMm X, B 16-paspagHyto Uenyio W npucBavBaeT MOMy4YeHHOEe 3HayYeHWe BbIXO4HOM
nepemeHHon Y. [NpeobpasoBaHue ocylecTBnaeTcs nytem "orbpacbiBaHua" cTapwmnx paspsgos B
ABOWYHOM NpeacTaBreHnn Ynucna.

Mpumep BbIzoBa PYyHKUUMN
CT: oba:

nul = i32i16(u32_A) AT

[32] [OT6k——dL 6] Nl [LT6k

nul = u32u16(132_A)

HE2]u32_A 052

[132] [OT6}3—JT6] AT [LT6E

3necb u32_A — rnobanbHasa nepemeHHas uenoro 32-6utHoro Tuna.
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4.27  L32L8, i32i8

HasHauyeHue
Mpeobpa3oBaHne 32-pa3psgHoro Lenoro B 8-paspsiaHoe Lenoe.

OT1ob6paxeHue
CT: oba:
Y =i32i8(X) L8 e
NEH 1 [L32] ]
Y = L432L8(X) e

BxogHble napameTpbl: X(u32)
BbixogHble napameTpbl: Y(u8)

OnucaHune

MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpegbl MCMNONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM
®PyHKUMA npeobpasyeT BXOAHY 32-OUTHYIO UEenyl MnepemMeHHyl, 3adaHHYyl BXOAHbIM
napametpom X, B 8-pa3psigHyl0 Uenyl M npucBauBaeT MOJyYEeHHOEe 3Ha4yeHue BbIXOOHOW

nepemeHHon Y. [NpeobpasoBaHue ocywiecTBnaeTca nytem "orbpacbiBaHua" cTapwmnx paspsgos B
ABOVYHOM MpeacTaBneHnn Yncna.

Mpumep BbI3oBa hyHKLMU
CT: oba:

28

[37] [OBk——ie] HacA

u8 A =i32i8(u32_A) 5 i [T P M

3dnE

u8_ A =u32u8(u32_A) clLe] HECA LA

3necb u32_ A — rnobanbHasa nepemeHHasd uenoro 32-6utHoro tmna n u8_A — rnobanbHas
nepemeHHas uenoro 8-6utHoro Tuna.
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428 CpBn, UCaBn uyl6, UCaBn u32, RolL, RoL _i16, RoL_i32

Ha3HauyeHue
Linknuyecknin cosur Bneso.

OTo6GpaxeHune
CT: oba:
¥ = RoL(X1, X2) Rol ol il6 Rol, 132
= RoL(X1, i
Y = RoL_i16(X1, X2) i i [LTEL] L3231
Y = RoL_i32(X1, X2)
Y = UCaBn(X1, X2) T T TR
Y e ) i : :
Y = Obn_1 , ] 161 K] |
g0
BxogHble napameTpbl: X1(416,u32), X2(u16,u32)
BbixogHble napameTpsbl: Y(416,132)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2 BXOAHble W BbIXOAHble NapamMeTpbl MOryT OblTb PasfMYHbIX TUMNOB B 3aBUCUMOCTM OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHuama neperpyskum  yHkuni»). Ons
ocTanbHbIX NNaTopm BXoAHbIE U BbIXOLHOM NapamMeTp uenoro 16-6utHoro tuna.

JNoruka pa6oTbl hyHKLMM

X1, X2 - BxogHble napameTpbl uenoro oopmata. 'ae X1 — napameTp, Hag KOTOpbIM NPON3BOAMTCA
LUMKNMYECKMn caBur BrneBo, a X2 — napameTp, KOTOpblM onpegenseTr, Ha CKonbko 6wt Gyget
CABUHYTO YUCHO.

Y — BbIXOAHOM NapameTp Lenoro popmaTta ¢ y4eToM NponsBeeHHOro casura.

Mpu unknuueckom casure BNEeBO Kaxabli OUT Ha KaXaoM Liare caBuraeTcs U3 CBOero paspsga B
bonee ctapwwuin. Cambii cTaplunn 6GUT NnepemellaeTcs B caMblii MNaglwun paspsg.

Hanpwvmep, npu casvre BMeBO Ha OAWH paspsaa:

Necat [1Bou4H
X1 (34817 (10001000 00000001
Y 4099 00010000 00000011
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Mpumep BbIzoBa (PyHKUMUU

CT:

oba:

nu3 = RoL (nu1, nu2)

nu3 = RoL _i16(nu1, nu2)

u32_B = RoL _i32(u32_A,

Lu32_b)

nu3= UCaBn (nu1, nu2)

nu3=UCaBn_u16(nu1, nu2)

u32_B=UCaBn_u32(u32_A,

132 _b)

3pecb 132 A, u32_ b, u32_B — rnobanbHble nepemMeHHble Lenoro 32-6MTHoro Tmna
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429 CpBn, UCaBn ul6, UCaBn u32, RoR, ROR _i16, ROR 32

Ha3sHa4veHue
Lnknnyecknin casur Bnpaeo.

OTo6paxeHune
CT: oba:

FoR. FoB. ilé FoF. 132
Y = RoR (X1, X2) 16 - 132 -
Y =RoR _i16 (X1, X2) g im [LTEf [L=2)
Y = RoR _i32 (X1, X2)
Y = LCaBn (X1, X2) CaBo CaBm nlé CpBmo n32
Y = CaBn_u16 (X1, X2) il ; OTem mes
Y = LiCaBn_u32 (X1, X2) i B

BxogHble napameTtpbl: X1(416,u32), X2(u16,132)
BbixogHble napameTpsbl: Y(u16,u32)

OnucaxHue

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenms KPYTOJ1, HaunHas ¢ Bepcumn
2.2 BXOOHble W BbIXOAHble MapameTpbl MOryT ObiTb PasnUYHbIX TWUMNOB B 3aBMCMMOCTM OT
cyddukca B umeHun dyHkumm (cm. «OnucaHve wmexaHu3ma neperpyskum  yHkuni»). Ons
oCTarnbHbIX NIaTOPM BXOAHbIE U BbIXOAHOW napameTp Lenoro 16-6uTtHoro tmna.

JNoruka pa6oTbl hyHKLMM

X1, X2 - BxogHble napamMeTpbl Lenoro opmarta. F'ge X1 — napameTp, Hag KOTOpPbIM NPOU3BOANTCS
LUMKIMYECKUn caoBur Bnpaso, a X2 — napamMmeTp, KOTOpbIA onpefenseTt, Ha CKONbko 6uT byaet
COBWHYTO YUCHIO.

Y —BbIXOAHOW NapameTp Lenoro popmaTta ¢ y4eToM Npon3Be4eHHOro casura.

Mpun uMKnMyeckoM casure BNpaBo Kaxabld OBUT Ha KaXxXaoMm Liare casuraeTcs U3 CBOero paspsiaa B
6onee mnagwwun. Cambln Mnagwnin GUT nepemeLLaeTcs B Cambl CTapunii paspsag.

Hanpumep, npu casure Bnpaso Ha o4uH paspsa;

Necat [1Bou4H
X1 (34817 (10001000 00000001
Y 50176 (11000100 00000000
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n

nmMep Bbi3oBa (byH KUnn

CT:

oba:

Lu32_B)

nu3 = RoR(nu1, Nu2)

nu3= RoR_i16(nuy1, nu2)

Lu32_B= RoR_i32(u32_A, u32_B)

nu3 = UCaBn (nu1, nu3)

nu3 = UCaBn_u16(nu1, nu2)

u32 B=UCaBn_u32 (u32_A,

3pecb 132 A, u32 b, u32_B — rnobanbHble nepemMeHHble Lenoro 32-6MTHoro Tmna
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430 L8J, i8B

HasHauyeHue
MpeobpasoBaHne 8-Mu paspsiAHOro LIeNoro B fIOrmM4eckoe.

OTo6paxeHune
CT: oba:
igh LLATD
Y = i8b(X)
iy [T}
Y = u8n(X)

BxogHble napameTtpbl: X(18)
BbixogHble napameTpsl: Y(11)

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

dyHkuma npeobpadyeT BXOAHYH 8-My OWUTHYKO Lenyt NepeMeHHY, 3af4aHHYl BXOOHbIM
napameTpoM X, B JIOTMYECKYIO N NpUCBanBaeT NOMydYeHHOe 3HavyeHe BbIXOAHOW nepemMeHHon Y.
lMpeobpasoBaHne ocyulecTBnseTca nytem "oTtbpacbiBaHus" cTaplwmnx paspsgoB B 4BOUYHOM
npeacTaBfieHUn Yncna.

Mpumep BbIzoBa PyHKUMU

CT:
nn1 =i8b(u8_A) ==
nn1 = udn(ud_A) G nn

3necb U8 A — rnobanbHasa nepemeHHas Lenoro 8-6utHoro Tuna.
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431 1B

HasHauyeHue
MpeobpasoBaHme NOrnM4YecKon NEPEMEHHON B BELLECTBEHHYHO 32-OMTHYIO NEPEMEHHYIO.

OToGpaxeHune

CT: oba:

Y = NIB(X) IB

1 [BE320

1

BxoaHble napameTpbl: X(1)
BbixogHble napameTpsl: Y(B32)

OnucaHune

OpueHTnpoBaHa Ha nnatdopmbl CPBK Bepcumn Hwxke 8.0, n cpeabl ucnonHerns KPYIOJ1 Bepcun
HUXe 2.2.

Mpumeyvanne. Ona nnatgopm CPBK, HauvHas ¢ Bepcun 8.0, n cpeabl ncnonHexnms KPYTOJT,
HauynHas ¢ Bepcumn 2.2, oAHOMMEHHasa PYHKLMA UMeeTCH B rpynne «YcrapesLlune yHKLUn»

Noruka pa6oTbl hyHKLMM

®yHKUMA NpeobpasyeT BXOAHYK NOrMYECKyo NepeMeHHyo, 3ajlaHHy0 BXOAHbIM napameTpom X, B
BeLLEeCTBEHHYI0 32-6UTHYI0 U NpUcBaMBaeT NonyYeHHoe 3Ha4YeHNe BbIXOAHOW nepeMeHHoun Y.

Mpumep BbIzoBa (PyHKUUU
CT: oba:

ne1 = JIB(nn2)

LB 3281 (B2 2
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4.32 nuy

HasHauyeHue
lMepeBoa NnepemMeHHON NTIorM4eckoro popmaTta B Uesnbin 16-6UTHbIN.

OToGpaxeHune

CT: oba:

Y = NIL(X)

il
i L8[

1

BxogHble napameTpbl: X(11)
BbixogHble napameTpbl: Y(416)

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Hmxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWxKe 2.2.

Mpumevanne. Ona nnatgopm CPBK, HauvHas ¢ Bepcun 8.0, n cpeabl ncnonHexnms KPYTOIJT,
HauMHas Cc Bepcun 2.2, oqHOUMeHHas OYHKLMS UMeeTCA B rpynne «YcrapeBLume yHKLUMU»

Noruka pa6oTbl hyHKLMM

®yHKUKNS NpeobpasyeT BXOAHYIO NOrMYecKyto NepeMeHHyto, 3aaaHHy0 BXOAHbIM napameTpoMm X, B
uenyto 16-6MTHy 1 NpUcBanBaeT NONy4YeHHOE 3HaYeHNe BbIXOAHOWM nepeMeHHon Y.

Mpumep BbiIzoBa PYHKLUN

CT: oba:

nu1 = Jil(nn1) o
e o [CTeo—eOTe] AL L e
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433 UB

HasHauyeHue
MepeBoa uenoro 16-6utHoOro popmaTta NEpEmMEHHON B BELLLECTBEHHbLIN.

OToGpaxeHune

CT: oba:

I[IE
Y = LB(X) e Ba2L

LT

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

OnucaHune

OpueHtnpoBaHa Ha nnatgopmbl CPBK Bepcum Hmxe 8.0, n cpeabl ucnonHeHnss KPYIOJ1 Bepcun
HWkKe 2.2.

Mpumevanne. Ona nnatgopm CPBK, HauvHasa ¢ Bepcunm 8.0, n cpeabl ncnonHenus KPYTOJT,
HauyuHas c Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA nmeeTca B rpynne «Ycrapeslune oyHKLUn»

Noruka pa6oTbl hpyHKLMM

®yHKUMSA npeobpasyeT BXOAHY Uenyl 16-OMTHYI0 NepemMeHHylo, 3afaHHyl0 BXOAHbIM

napameTpom X, B BeLLeCTBEHHYI0 32-O6UTHYI0 U npucBaMBaeT MOMyYeHHOoe 3HaJYeHue BbIXOL4HOW
nepemeHHon Y.

Mpumep BbIzoBa PYHKLUN

CT:

ns1 = LUB(nu1)

BB 2 P81 (B 32|

®YHKIIAW MTPEOBPA30OBAHMS MTEPEMEHHOM 4-41




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

4-42 ®YHKIIAU ITIPEOBPA3OBAHMS IEPEMEHHOMN



KPYron BUBJIMOTEKA ®YHKLIUA

5 CPABHEHUE NEPEMEHHbIX

5.1

Ha3sHaveHue

CpaBHeHue umcen no ycnosuto "6onbLue”.

B, b_ul6, b_u32, 6_B32, B_B64, GT, GT_i16, GT_i32, GT_r32, GT_r64

OToGpaxeHune
CT: oba:

Y = GT(X1, X2 [, X3, ..., Xn]) GT GT_ilé GT_i32 GT_r32 GT_rfid

i A [LITE] M [037] EEF] M [F54] e
Y = GT_i16(X1, X2 [, X3, ..., Xn]) | G Liz2 |
Y = GT_i32(X1, X2 [, X3, ..., Xn])
Y =GT_r32(X1, X2 [, X3, ..., Xn]) B T T e e
Y =GT_r64(X1, X2 [, X3, ..., Xn]) g i Mk Mk W M

Y = B(X1, X2[, X3, ..., Xn])

Y = B_u16(X1, X2 [, X3, ..., Xn))
Y = B_u32(X1, X2 [, X3, ..., Xn])
Y = B_832(X1, X2 [, X3, ..., Xn])
Y = B_s64(X1, X2 [, X3, ..., Xn])

BxogHble napameTpbl (N0 ymonyaxuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, 864)
BbixogHble napameTpsbl: Y (1)

OnucaHue

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, (PyHKUMS MOXeT MMeTb MNPOU3BOSIbLHOE KOMUMYEeCTBO napameTpoB (MO yMONyaHuio ABa).
Wcnonb3oBaHve OOMNOMNHUTENLHLIX BXOOOB onucaHo B pasgene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MoaynbHas uHterpupoBaHHaa SCADA KPYI-2000. KPYTOJ1. UHTerpmpoBaHHasa cpepa
pa3paboTkn.». [1na octanbHbIX NnaTgopm — CTPOro ABa BXO4HbIX NapameTpa.

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ucnonHeHna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble napamMeTpbl MOryT ObITb PasfnMyHbIX TUNOB B 3aBUCMMOCTU OT cydhduKca B UMEHU
dyHKUMKM (cMm. «OnucaHne MexaHu3ma neperpyskv yHkuminy»). Ona octanbHbIX nnatgopMm —
BelleCcTBEHHOro 32-6uTHoro Tuna.

INoruka pa6oTbl hyHKLMM

CpaBHuBaloTcs 3HavyeHUs BxOoAHbIX napametpoB X1, X2[, X3, ..., Xn] Ha BbINONHEHNE YCNoOBUS
CTporo y6biBaroLen nocneaoBaTesnibHOCTY.

BbixogHoMy napameTpy Y npucBamBaeTca 3HadeHne 1, ecnun X1 > X2 [> X3 > ... > Xn]; n 3Ha4yeHne
0, ecnu xoTs 6bl OANH N3 BXOAHbIX NAapaMeTPOB HE COOTBETCTBYET YCITOBUIO.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX 5-1



NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

puMep Bbi3oBa (hyHKLMU

CT:

oba:

ne3= b(ne1, ne2)

nn1=56_u16(ny1, nu2)

nn1=b6_u32(u32_A, u32_b)

nn1=6_B32(nB1, nB2)

nn1=b_B64(864_A, B64_b)

ne3 = GT(nB1, nB2)

1= GT_i16(nu1, nu2)

nn1= GT_i32(u32_A, u32_b)

nn1=GT_r32(ns1, ne2)

nn1= GT_r64(s64_A, B64_b)

3aecb u32_A, u32_b — rnobanbHble nepemeHHble uenoro 32-6utHoro Tuna n B64_A, B64_b —
rnobanbHble NnepeMeHHbIe BELLECTBEHHOIO 64-6MTHOrO TUNa.

OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

52 BP, bP_ul6, bP u32, bP_B32, bP_B64, GE, GE 116, GE_i32, GE_r32, GE_r64
HasHayeHue

CpaBHeHue yncen no ycrnosuto "6onbLue nnv pasHo".

OT1ob6paxeHue
CT: oba:

¥ = gE (ﬁé( ))(<12 [X;(?XS Xn])X ) GE GE_il6 GE 32 GE_ri2 GE_red

= GE_i , X21[, X3, ..., Xn F] 75 132 B3z Be4
Y = GE_i32(X1, X2 [ X3, .. xn)) | én O i ! i i
Y = GE_r32(X1, X2 [, X3, ..., Xn])
Y = GE_r64(X1, X2 [, X3, ..., Xn])
Y =BP (X1, X2[, X3, ..., Xn]) EP EF_ulé EP 32 EP_r32 EP_g6id

’ e F] /b 16 b 32 b KR M BG4 o

Y = BP_u16(X1, X2, X3, ..., Xn]) | TC
Y = BP_u32(X1, X2 [, X3, .... Xn])
Y = BP_832(X1, X2 [ X3, ..., Xn])
Y = BP_864(X1, X2 [, X3, .... Xn])

BxogHble napameTpsbl (Mo ymonyanuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, s32, 864)
BbixogHble napameTpsbl: Y (1)

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, OYHKUMS MOXET WMMETb NPOU3BOSIBHOE KONMMYECTBO MnapamMeTpoB (MO yMonYaHuio ABa).
Mcnonb3oBaHne OOMNONHUTENbHBIX BXOOOB OnNucaHo B pasgene 5.4.2.1 «BctaBka anemeHTOB»
kHurn «MopgynbHasa wmHTerpupoBaHHas SCADA KPYT-2000. KPYTOJl. UHTerpupoBaHHas cpepa
pa3paboTkn.». [Ins octanbHbIX Nnatgopm — CTpOro ABa BXOAHbLIX NapameTpa.

Ana nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble napamMeTpbl MOryT BbiTb Pa3fUYHbIX TUMNOB B 3aBUCMMOCTW OT Ccydpdukca B MMEHU
dyHKUMKM (cMm. «OnucaHne MexaHu3Ma neperpyskv yHkuminy»). Ons octanbHbIX nnatgopm —
BeLL,eCTBEHHOro 32-0uTHoro Tuna.

Noruka pa6oTbl hyHKLMM

CpaBsHuBaloTcs 3HayeHns BXodHbIx napameTpoB X1, X2[, X3, ..., Xn] Ha BbINOMHEHNE YCOBUS He
CTporo ybbiBatoLLen nocrnefoBaTenbHOCTY.

BbixogHoMy napameTpy Y npucBauBaeTcs 3HaveHue 1, ecnu X12 X2 [£ X3 2 ... 2 Xn]; u
3HaveHuve 0, ecrnv XoTs Obl OAMH N3 BXOAHBLIX NapamMeTpoB HE COOTBETCTBYET YCIOBUIO.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX 5-3



NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbizoBa hyHKLMM

CT: oba:

ne3 = GE(ne1, nB2)

nn1= GE_i16(nu1, nu2)

nn1= GE_i32(u32_A, u32_b)

nn1= GE_r32(ns1, ns2)

nn1= GE_r64(864_A, B64_b)

ne3 = BP (nB1, nB2)

nn1 = BbP_u16(nu1, nu2)

nn1= BbP_u32(u32_A, u32_b)

nn1 = BbP_B32(nB1, ne2)

nn1= BP_g64(s64_A, 864_B)

3pecb 132 A, u32 b — rnobanbHble nepemeHHble uenoro 32-6utHoro Tvna u B64_A, B64 b —
rnobanbHble NepeMeHHbIe BELLECTBEHHOrO 64-0MTHOroO TMNa.

5-4 OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

53 M, M _ul6, M _u32, M_B32, M_B64, LT, LT i16, LT i32, LT r32,LT r64

HasHauyeHune
CpaBHeHwue 4ncen no ycnosuio "MeHbLue".

OTo6paxeHune
CT: oba:

Y =LT (X1, X2[, X3, ..., Xn]) LT TG EEED LT 132 LT 164
Y = LT i16(X1, X2 [, X3, ..., Xn]) 1 o b b i i
Y = LT_i32(X1, X2 [, X3, ..., Xn]) Fl 16 NER 532 Brd
Y = LT r32(X1, X2 [, X3, ..., Xn])
Y = LT _r64(X1, X2 [, X3, ..., Xn])

- M u?fé_ulﬁ 72 M 232 M 254
YoM L3y |08 O B om B o o
Y = m_u32(X1, X2 [, X3, ..., Xn])
Y =wm_B32(X1, X2 [, X3, ..., Xn])
Y = m B64(XL, X2 [ X3. .... Xn])

BxogHble napameTpsbl (Mo ymonyanuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, s32, 864)
BbixogHble napameTpsbl: Y (1)

OnucaHue

Ona nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, u cpeabl ncnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, (PyHKUMS MOXeT MMeTb MNPOU3BOSIbHOE KOMUYEeCTBO napameTpoB (MO yMOnyaHuio ABa).
Mcnonb3oBaHne OOMNOMHUTENbHBIX BXOOOB OnNucaHo B pasgene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopaynbHaa uHterpupoBaHHaa SCADA KPYI-2000. KPYTOJ1. UHTerpupoBaHHasa cpepa
pa3paboTkn.». [ns ocTanbHbIX NIaTtopm — CTPOro ABa BXOAHbIX NapameTpa.

Ana nnatcopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble napamMeTpbl MOryT BbiTb Pa3fU4HbIX TUNOB B 3aBUCUMOCTW OT Ccydpdukca B MMEHU
dyHKUMKM (cM. «OnucaHne MexaHu3Ma neperpyskv yHkumin»). [Ons octanbHbIX nnatgpopm —
BeLL,eCTBEHHOro 32-0uTHoro Tuna.

Noruka pa6oTbl hyHKLMM
CpaBHuBaloTcs 3HavYeHUs BxOAHbIX napameTpoB X1, X2[, X3, ..., Xn] Ha BbINOMHEHNE YCNOBUS
CTPOro Bo3pacTaloLLern nocrnegoBaTenbHOCTHU.

BeixogHomy napameTtpy Y npucsavsaeTca 3HadeHne 1, ecnu X1 < X2 [< X3< ... < Xn]; 1 3Ha4yeHve
0, ecnu xoTa 6bl OANH N3 BXOAHbIX MAapaMeTpoB HE COOTBETCTBYET YCMOBWIO.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX 5-5



NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa PYyHKLUN

CT: oba:

ne3 = LT(ne1, nB2)

nn1=LT_i16(nu1, nu2)

nni= LT _i32(u32_A, u32_BE)

nn1=LT_r32(ne1, nB2)

nn1=LT_r64(864_A, B64_b)

ne3 = M (ne1, ne2)

nn1=M_u16(nul, nu2)

nn1=M_u32(u32_A, u32_b)

nn1=M_B32(ne1, ne2)

nn1=M_B64(864_A, B64_B)

3necb u32 A, u32 b — rnobanbHble NepemeHHble uenoro 32-6utHoro Tvna v B64_A, B64 b —
rnobanbHble NepeMeHHbIe BELLLECTBEHHOIO 64-0MTHOro TUNa.

5-6 OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

5.4

HasHayeHue

CpaBHeHMe ymcen no ycrosuio "MeHbLLE U paBHO".

MP, MP_u16, MP_u32, MP_B32, MP_B64, LE, LE_i16, LE_i32, LE_r32, LE_r64

OToGpaxeHune
CT: oba:
LE LE ilé LE i32 LE 132 LE 64
Y = LE(X1, X2 [, X3, ..., Xn]) i L M ¥ B
Y = LE_i16(X1, X2 [, X3, ..., Xn]) i 0 Hobmm ™ odgm T ey O
Y = LE_i32(X1, X2 [, X3, ..., Xn])
Y = LE_r32(X1, X2 [, X3, ..., Xn])
vELETea X2l s x| fo W] S | ] LR ] ]
1 1 ] ] ]
Y = Mp(XL, X2 [, X3, ..., Xn]) i

Y = Mp_u16(X1, X2 [,X3, ..., Xn])
Y =Mp_u32(X1, X2 [, X3, ..., Xn])
Y = Mp_gB32(X1, X2, X3, ..., Xn])
Y = Mp_g64(X1, X2 [, X3, ..., Xn])

BxogHble napameTpbl (No ymon4yaHuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, 832, 864)

BbixogHble napameTpbl: Y(1)

OnucaHune

Ons nnatpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, (PyHKUMSI MOXET MMEeTb MNPOU3BOSIbBHOE KOMMYECTBO napameTpoB (MO yMOnyaHuio ABa).
Wcnonb3oBaHve OOMNONHUTENLHLIX BXOOOB onucaHo B pasgene 5.4.2.1 «BcrtaBka anemeHTOB»
kHurn «MopyneHas uHterpupoBaHHad SCADA KPYI-2000. KPYTOJ1. UHTerpupoBaHHasa cpepa

pa3paboTku.». [Ina ocTanbHbIX NnaTtgopm — CTPOro ABa BXOAHbLIX NapameTpa.

Ons nnatopm CPBK, HaunHasg ¢ Bepcun 8.0, n cpeabl ucnonHenma KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble napamMeTpbl MOryT ObiTb pasnn4yHbIX TUNOB B 3aBMCMMOCTM OT cyddukca B UMEHU
PyHKUMKM (cMm. «OnucaHne MexaHu3ma neperpys3kv yHkuminy»). Ona octanbHbiX nnatgopm —

BeLleCTBEHHOro 32-6uTHoro Tuna.

Noruka pa6oTbl hyHKLMM

CpaBsHuBatloTcs 3HayeHns BXodHblx napameTpoB X1, X2[, X3, ..., Xn] Ha BbINOMHEHNE YCIOBUS He
CTPOro Bo3pacTaroLLlern nocneaoBaTenbHOCTH.

BbixogHoMy napameTpy Y npucBavBaeTcs 3HadeHue 1, ecnm X1= X2 [= X3 =... = Xn]; n 3Ha4yeHune

0, ecnu xoTs 6bl OAUH U3 BXOAHbIX NApamMeTPOB HE COOTBETCTBYET YCIOBUIO.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbizoBa PYHKLUN

CT: oba:

ne3 = LE(nB1, nB2)

nn1=LE_i16(nu1, nu2)

nni= LE_i32(u32_A, u32_B)

nn1= LE_r32(ne1, n2)

nni1=LE_r64(s64_A, B64_bE)

ne3= Mp (ne1, ne2)

1= Mp_u16(nul, nu2)

1= Mp_u32(132_A, u32_b)

nn1= Mp_B32(nB1, nB2)

nn1= Mp_B64(864_A, B64_B)

3pecb 132 A, u32_b — rnobanbHble nepemeHHble Lenoro 32-6utHoro Tnna n B64_A, 864 b —
rnodanbHble NepeMeHHbIE BELLLECTBEHHOIO 64-0MTHOro TUNa.

5-8 OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

55  HP, HP_ul6, HP_u32, HP_B32, HP_B64, NE, NE_i16, NE_i32, NE_r32, NE_r64

HasHauyeHue
CpaBHeHne ymcen no ycrnosuto "HepasHo".

OToGpaxeHune
CT: ®EBL;
Y = NE (X1, X2) NE NE il§ NE {32 NE 132 NE 164
= ) El
Y =NE_i16(X1, X2) [l 00 L O dom O dem O Lgm OF

Y = NE_i32(X1, X2)
Y = NE_r32(X1, X2
Y = NE_r64EX1 ng HFP HP ulé HP 132 HP 532 HP 564
- ! i 132

F i 16 U i ) OF dpeg O
Y = HP (X1, X2) REFS

Y = HP_u16(X1, X2)
Y = HP_u32(X1, X2)
Y = HP_B32(X1, X2)
Y = HP_B64(X1, X2)

| )

BxogHble napameTtpbl: X1(u16, 132, 832, 864), X2(116, u32, 832, 864)
BbixogHble napameTpbl: Y(1)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenms KPYTOJ1, HaunHas ¢ Bepcumn
2.2, BXOOHble napamMeTpbl MOryT BbITb Pa3nUYHbLIX TUNOB B 3aBUCMMOCTU OT cydpukca B UMeHU
PyHKUMM (cM. «OnucaHne MexaHu3ma neperpys3kv pyHkuminy»). Ona octanbHbiX nnatgopm —
BeLLeCcTBEHHOro 32-6MuTHoro Tuna.

JNoruka pa6oTbl hyHKLMM
CpaBHuBaloTCcsl  3HaveHusi BXoAHbIX napametpoB X1, X2. BbixogHoMy napametpy Y
npuceamnsaeTtca 3HaveHune 0, ecnu X1 = X2 n 3Ha4yeHue 1 B NPOTUBHOM Criy4ae.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX 5-9




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbizoBa PYHKLUN

CT: oba:

ne3 = NE(ne1, ne2)

nn1= NE_i16(nu1, nu2)

nni1= NE_i32(u32_A, u32_B)

nn1 = NE_r32(ns1, ne2)

nn1= NE_r64(864_A, B64_b)

ne3 = HP(ne1, ne2)

nn1 = HP_u16(nu1, nu2)

nn1= HP_u32(u32_A, u32_B)

nn1 = HP_B32(ne1, ne2)

nn1= HP_B64(864_A, 864 E)

3pecb 132 A, u32_b — rnobanbHble nepemeHHble Lenoro 32-6utHoro Tuna n B64_A, B64 b —
rnobanbHble NepeMeHHbIe BELLLECTBEHHOIO 64-0MTHOroO TUNa.

5-10 OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

56 P,P_ul6,P_u32,P_B32, P_B64, EQ, EQ i16, EQ i32, EQ r32, EQ r64

HasHauyeHue
CpaBHeHne ymcen no ycnosuto "paBHo".

OToGpaxeHune
CT: oba:
EQ EQ_il6 EQ 32 EQ 132 EQ rad

Y = EQ (X1, X2 [, X3, ..., Xn]) i 16 132
Y = EQ i16(X1, X2 [ X3, .. xn]) | oA OF e R fem R ey B
Y = EQ_i32(X1, X2 [, X3, ..., Xn])
Y = EQ _r32(X1, X2 [, X3, ..., Xn])
Y=E 64(X1. X211 X3. ... X B P_ulé P_m32 P_r32 P 564

D A I S N S R N ) N e
Y =P (X1, X2, X3, ..., Xn]) i L =2 = 2
Y = P_u16(X1, X2 [, X3, ..., Xn))
Y = P_u32(X1, X2 [, X3, ..., Xn])
Y = P_B32(X1, X2 [, X3, ..., Xn))
Y = P_B64(X1, X2 [, X3, ..., Xn])

BxogHble napameTpsbl (Mo ymonyanuio - aea): X1(u16, u32, 832, 864), X2(u16, u32, s32, 864)
BbixogHble napameTpbl: Y(1)

OnucaHue

Ons nnatdpopm CPBK, HaunHas ¢ Bepcun 8.0, n cpeabl ucnonHenmsa KPYTOJ1, HaunHas ¢ Bepcumn
2.2, OYHKUMS MOXET WMMETb MNPOU3BOSIBHOE KOMMYECTBO MNapamMeTpoB (MO yMonyaHwio ABa).
Vicnonb3oBaHne OOMONMHUTENbHLIX BXOOOB onuMcaHo B pasgene 5.4.2.1 «BcrtaBka anemMeHTOB»
kHurn «MopgynbHasa mHTerpupoBaHHas SCADA KPYT-2000. KPYTOJl. UHTerpupoBaHHas cpepa
paspaboTkn.». [1na octanbHbIX Nnatgopm — CTPOro ABa BXOA4HbIX NapameTpa.

Ana nnatcgopm CPBK, HaunHas ¢ Bepcun 8.0, n cpebl ucnonHenna KPYIOJ1, HaumHasa ¢ Bepcum
2.2, BXOOHble napamMeTpbl MOryT ObITb PasfMyHbIX TUNOB B 3aBUCMMOCTU OT cydduKca B UMEHU
dyHKUMKM (cM. «OnucaHne MexaHu3Ma neperpyskv yHkuminy»). Ona octanbHbIX nnatgopm —
BeLleCcTBEHHOro 32-6uTHoro Tuna.

Noruka pa6oTbl hyHKLMM
CpaBHuBaloTcs 3HadeHus BXogHbIX napameTpoB X1, X2[, X3, ..., Xn]. BeixogHomy napameTpy Y

npucBanBaeTcs 3HadeHve 1, ecnn X1 = X2 [= X3 = ... = Xn]; u 3Ha4veHune 0, ecnu xoTs Obl OAMH 13
BXO[HbIX MApamMeTpoB OTNNYaETCs 3HAaYEeHNEM OT OCTarbHbIX.

OYHKINHN CPABHEHHUS TIEPEMEHHbBIX 5-11




NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

Mpumep BbIzoBa PYHKLUN

CT: oba:

ne3= EQ(ne1, ne2)

nn1=EQ _i16(nu1, nu2)

nni1= EQ_i32(u32_A, u32_B)

nn1=EQ_r32(ns1, nB2)

nn1= EQ_r64(864_A, B64_b)

ne3= P(ne1, ne2)

nnl1=P_uy16(nu1, nu2)

1= P_u32(u32_A, u32_b)

nn1=P_B32(ne1, ne2)

nn1=P_B64(864_A, B64_b)

3aecb u32_A, u32_b — rnobanbHble nepemeHHble uenoro 32-6utHoro Tuna n B64_A, B64_b —
rnobanbHble NnepeMeHHbIE BELLECTBEHHOIO 64-6MTHOrO TUNa.

5-12 OYHKIINU CPABHEHUSA IEPEMEHHBIX



KPYron BUBJIMOTEKA ®YHKLIUA

5.7 ™

HasHayeHue

CpaBHeHMe 4ucen no ycnosuto "MeHblie" ¢ rucrepeancom. [1o3BomnsieT BLINOSHATbL OTCEYKY

NEePUOANYECKOro MOSIBNEHUS MPU3HaKa HAPYLLUEHUS HWXKHEN rpaHuLbl YCTABKU KOHTPONMPYeMbIM
napaMeTpoMm.

OToGpaxeHune

CT: oba:

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

BxogHble napameTpbl: X1(B32), X2(B32), X3(B32), X4(n)
BbixogHble napameTpsbl: Y(11)

OnucaHune

Mpumensietca ana nnatgdopm CPBK Bepcum Huxe 8.0, n cpegbl ucnonHexwms KPYIOJl Bepcum
HUxXe 2.2.

Mpumevanue. [ng nnatdopm CPBK, HacnHasa c Bepcum 8.0, n cpegpl ncnonHenns KPYTOIT,
HaynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMA MMeeTCH B rpynne «YcrapesLlumne yHKLUn».

JNoruka pa6oTbl hyHKLMM

X1 — BXogHasi BENMUYnHa;

X2 — BennyunHa ycTaBky;

X3 — BenunuunHa ructepesunca B eanHULax N3MepeHns BXOAHOW BENUYMHBI;

X4 — npusHaK HapyLLEeHUs KOHTPONMpYyeMon nepeMeHHomn X HXKHEN rpaHulbl, 3alaHHON YCTaBKON
X2 (npeablayliee 3HaYeHne BbIxogHOro napameTpa Y),

Y — nNpu3HaKk HapyLweHUss KOHTPONMpYyeMOon nepemMeHHON X HWKHEN rpaHuLbl, 3a0aHHOW YCTaBKOW
X2.

Ecnn X1 = X2, T0 Y namenut ceoe 3Ha4veHue ¢ 0 Ha 1.
Ecnn X1 > (X2+X3), T0 Y n3ameHuT ceoe 3Ha4yeHune ¢ 1 Ha 0.

Ona koppekTHo paboTbl yHKUMM Heobxoaumo, 4Tobbl napameTpbl X4 u Y Obinn ogHOM
nepemeHHon. Takum obpasom obecneymBaeTcs nodada Ha Bxod X4 3HadeHusa Bbixoga v,
pac4yMTaHHOro B NpeablayLem Lukne.

Mpumep BbIzoBa PYyHKUUMN

CT: oba:

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

(=] B |= 6 Y SR =

e
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

5.8 M2

HasHayeHue

CpaBHeHMe 4ucen no ycnosuo "MeHblie" ¢ rucrepeancom. [1o3BonsieT BLINOMHATbL OTCEYKY
NepruoaMNYECKOro NOSsIBMIEHNS NPU3HaKa HapyLEeHUS HWKHEWN rpaHuLbl YCTaBKM KOHTPONMPYEMbIM

napameTpom. lMpeablayliee 3HavyeHne Bbixoga (PyHKUMKM 3anoMuHaeTcs U He TpebyeT nepeaayum
Ha BXOQ.

OToGpaxeHune

CT:

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

BxogHble napameTpbl: X1(B32), X2(B32), X3(B32), X4(n)
BbixogHble napameTpbl: Y (1)

OnucaHune

DyHKUMA npumeHsieTca gna nnatcdopm CPBK TREI-5B-04/05 Bepcun 8.1 n Bbilwe, umutaTtop
CPBK Bepcum 8.1

JNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HoOMep anrobrnoka (ot 1 go 20 000), Heobsi3aTenbHbLIM BXOA (€Cnu BXo4 He
npuBsa3aH iBHO, TO HOMep ByaeT noacTaBneH aBTOMaTUYECKN).

X2 — BxogHasi BENU4YMHa;

X3 — BenuuuHa ycTaBku;

X4 — BennymnHa ructepesnca B eanHuLax N3MepeHns BXOAHOW BENUYMHDI;

Y — Npu3HaK HapyLLEHUSA KOHTPONUPyeMon nepemMeHHon X2 HWXKHEN rpaHulbl, 3adaHHON YCTaBKOW
X3.

Ecnn X2 = X3, 10 Y namenut ceoe 3Ha4veHue ¢ 0 Ha 1.
Ecnn X2 > (X3+X4), To Y nameHuT ceoe 3Ha4yeHune ¢ 1 Ha 0.

Mpumep BbizoBa PYHKLUN
CT: oba:
nn1 = MM(nul, ne1, N2, nB3)

s ER T NEE
gE32]nel B2k
(E32]Ne2 B22)
(E32]Ne3 B22f

B32 il
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KPYron BUBJIMOTEKA ®YHKLIUA

59  I'M_g32, HLT r32

HasHauyeHue
CpaBHeHVe u4ucen no ycnosuo "MeHblle" ¢ rucrepesncom. [1o3BonsieT BLINOSMHATbL OTCEYKY
NepruoaMYECKOro NOSIBMIEHNS NMPU3HaKa HapyLEeHUS HWKHEN rpaHuLbl YCTaBKM KOHTPONMPYEMbIM
napameTpom.

OT1ob6paxeHue

CT: oba:

Y =IM_B32(X1, X2, X3, X4)

)

Y = HLT_r32(X1, X2, X3, X4)

BxoaHble napameTpbl: X1(B32), X2(B32), X3(B32),
BbixogHble napameTpsbl: Y (1)

4(n)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, U cpegbl MCMNONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

JNoruka pa6oTbl hyHKLMM

X1 — BXogHasi BENMUYUHA;

X2 — BennymHa ycTaBKu,;

X3 — BenunuunHa ructepesunca B eanHULax NaMepeHns BXOAHOW BENUYMHBI;

X4 — npusHak HapylleHUsi KOHTponupyemMon nepemMeHHon X1 HWXKHeW rpaHuubl, 3agaHHON
ycTaBkon X2 (npeablayllee 3HavyeHne BbIXO4HOro napametpa Y),

Y — Npu3HaK HapyLLEeHUA KOHTponupyemMon nepemeHHon X1 HWXKHeN rpaHunubl, 3a4aHHON YCTaBKOW
X2.

Ecnn X1= X2, T0 Y nameHut ceoe 3HayeHne ¢ 0 Ha 1.

Ecnn X1 > (X2+X3), T0 Y n3ameHuT ceoe 3Ha4yeHune ¢ 1 Ha 0.

Ana koppekTHonM paboTbl yHKUMM Heobxoaumo, 4Tobbl napameTpbl X4 u Y Obinn OgHON
nepemeHHon. Takum obpasom obecnednBaeTcsa nogada Ha Bxod X4 3HadeHus Bbixoga Y,
pacYyMTaHHOro B NpeablayLlem Lukne.

Mpumep BbizoBa PYHKLUN

CT: oba:

LiE=2) FET 5321

LE32] NE2 (B3]

CIB32) FB3 (B3210

nn1=TM_g32(ne1, ne2, ne3, nn1)

nn1 =HLT_r32(ne1, ne2, ne3, nn1)

dE32) NB1 (B33

HB32( FB2 5321

L [y T
Cp32] Bs
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

510 TIM2_g32, HLT2 r32

HasHauyeHue
CpaBHeHMe 4ucen no ycnosuo "MeHblie" ¢ rucrepeancom. [1o3BonsieT BLINOMHATbL OTCEYKY

NepuoaNYecKoro NosiBlieHUs Npu3Haka HapyLlieHUs1 HUXKHEN rpaHuubl YCTaBKU KOHTPONUPYeMbIM
napameTpoM. Mpeablayliee 3HavyeHe Bbixoda yHKUMM 3anoMuHaeTcs U He TpebyeT nepenayn
Ha BXOA.

OT1ob6paxeHue
CT: obAa:

Y =TM2_B32(X1, X2, X3, X4) M2 832 HLT2 32
76 76
B32 B32

= M 1 i

Y = HLT2_r32(X1, X2, X3, X4) = =
B32 B32

BxogHble napameTtpbl: X1(416), X2(832), X3(832), X4(832)

BbixogHble napameTpbl: Y(n)

OnucaHue
®dyHkuma npumensietca ana nnatgopm CPBK TREI-5B-04/05 Bepcun 8.1 u Bbilwe, nMmutaTop

CPBK Bepcum 8.1

JNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HOMep anrobrnoka (ot 1 go 20 000), HeobsizaTenbHbLIM BXOA (€Cnu BXo4 He
npuBsa3aH SiBHO, TO HoMep ByaeT noacTaBrneH aBTOMaTUyeCcku).

X2 — BxogHas BENuYMHa;

X3 — BenuuuHa ycTaBku;

X4 — BenunymnHa ructepesnca B eanHuLax N3MepeHns BXOAHOW BENUYMHDI;

Y — Npu3HaK HapyLLUEHUSA KOHTPONUPyeMon nepemMeHHon X2 HWXKHEN rpaHuLbl, 3a4aHHON YCTaBKOW
X3.

Ecnn X2= X3, T0 Y nameHut ceoe 3HayeHne ¢ 0 Ha 1.

Ecnn X2 > (X3+X4), To Y nameHnT ceoe 3Ha4yeHune ¢ 1 Ha 0.

Mpumep BbizoBa PYHKLUN

CT:

nn1=rM2_s32(nuy1, ne1, N2,

ne3)
nn1 =HLT2_r32(nul, ne1, ne2,
ne3)
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KPYron BUBJIMOTEKA ®YHKLIUA

511 I'M_g64, HLT r64

HasHaueHue
CpaBHeHMe 4ucen no ycnosuo "MeHblie" ¢ rucrepesncom. [1o3BonsieT BLINOMHATbL OTCEYKY
NEepPUOANYECKOro MOSBNEHMS MPU3HaKa HapyLUEHUS HWKHEW rpaHuLbl YCTaBKN KOHTPONMPYEMbIM
napaMmeTpom.

OToGpaxeHune

CT: oba:

Y = 'M_B64(X1, X2, X3, X4)

)

Y = HLT_r64(X1, X2, X3, X4)

BxogHble napameTpbl: X1(B64), X2(B64), X3(864), X4(n)
BbixogHble napameTpbl: Y(11)

OnucaHue
MpumensieTca Tonbko Ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOn.

INoruka pa6oTbl hyHKLMM

X1 — BXogHaa BenUYmnHa,

X2 — BenuymHa ycTaBku;

X3 — BeNnumnHa ructepesnca B eanHMLax N3MepeHns BXOAHOW BENUYMHDI;

X4 — npusHak HapyweHuss KOHTporumpyemMon nepemeHHorn X1 HWXKHeW rpaHuubl, 3adaHHOW
ycTaBkon X2 (npeablayllee 3HavyeHne BbIXO4HOro napametpa Y),

Y — NpU3HaK HapyLLeHUs KOHTPONMpyeMon nepeMeHHon X1 HUXHEN rpaHnLbl, 3a4aHHOW YCTaBKoW
X2.

Ecnn X1 £ X2, T0 Y nameHuT ceoe 3Ha4vyeHue ¢ 0 Ha 1.

Ecnun X1 > (X2+X3), T0 Y namenut csoe 3HayeHue ¢ 1 Ha 0.

Ona koppekTHo paboTbl QyHKUUM Heobxoaumo, 4Tobbl napameTpbl X4 u Y Obinn O4HON
nepemeHHon. Takum obGpasom obecneuymBaeTcs Nodava Ha Bxod X4 3HayeHus Bbixoga v,
pacynTaHHOro B npeablaylwem LuKne.

Mpumep BbI3oBa PyHKLMU

CT:

nn1=M_B64(B64_A, B64_b, B64_B, nn1)

nn1=HLT_r64(864_A, B64_b, B64_B, nn1)

3necb B64 A, B64 b, B64 B — rmobanbHble NepeMeHHble BELLLECTBEHHOIO 64-6MTHOro Tuna.
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

5.12 T'M2_g64, HLT2 r64

Ha3HaueHue

CpaBHeHMe umucen no ycrnosButo "MeHblle" ¢ ructepesncom. [lo3BonseT BbIMNOMHATb OTCEYKY
nepmoanyeckoro MosiBMIEHMS NpU3Haka HapyleHUs HWXKHEWN rpaHuLbl YCTABKM KOHTPONMPYEMbIM
napameTtpoM. lNpegpiayliee 3HavyeHne Bbixoga PyHKLUMKM 3anoMMHAETCa U He TpebyeT nepedaym
Ha BXo[.

OToGpaxeHune
CT: oB[;
_ TM2 64 HLT2 164
Y = 'M2_B64(X1, X2, X3, X4) e T
Y = HLT2_r64(X1, X2, X3, X4) BG4 5 BE4 ok
BE4 BE4
BE4 BE4

BxoaHble napameTpbl: X1(416), X2(B64), X3(B64), X4(B64)
BbixogHble napameTpsbl: Y(n)

OnucaHue
®dyHkuna npumensietca ana nnatgopm CPBK TREI-5B-04/05 Bepcun 8.1 u Bbilwe, nMmutaTop
CPBK Bepcum 8.1

INoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HoMep anrobrnoka (ot 1 go 20 000), Heobs3aTenbHbI BXOA (€CnNn BXOA He
NpVBsi3aH sIBHO, TO HOMep OyaeT NOACTaBNeH aBTOMaTUYECKN).

X2 — BxogHasi BENUYMHa;

X3 — BenuyuHa ycTaBku;

X4 — BenunymnHa ructepesnca B eanHnLax N3MepeHns BXOAHOW BENUYMHDI;

Y — Npu3HaK HapyLLIEeHUsA KOHTponupyemMon nepemeHHon X1 HWXKHeN rpaHuubl, 3a4aHHON YCTaBKoOW
X2.

Ecnn X1 = X2, T0 Y nameHut csoe 3HayeHne ¢ 0 Ha 1.

Ecnn X1 > (X2+X3), T0 Y n3ameHnTt ceoe 3Ha4veHune ¢ 1 Ha 0.

Mpumep BbIzoBa PYyHKLUN

CT: oba:

nn1 =TM2_B64(nu1, 864 A, B64 b, 864 B)

(]| Sl EE ) =

nn1 =HLT2_r64(nu1, B64_A, B64_B,
B64_B)

[ S E R =
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KPYron BUBJIMOTEKA ®YHKLIUA

3necb B64_A, B64_b, B64 B — rnobanbHble NepeMeHHbIE BELLLECTBEHHOIO 64-6UTHOro Tuna.

513 TIb

HasHauyeHue

CpaBHeHve uucen no ycrnosuio "Oomble" ¢ ructepesncomM. [103BONSIET BbINOMHATE OTCEYKY

NepuoaNYecKoro NosiBNEeHNs NpuaHaka HapyLUeHUst BEPXHEN MPaHWLbl YCTaBKNU KOHTPONMMPYEMbIM
napamMeTpom.

OTo6GpaxeHune

CT: oba:

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

BxogHble napameTpbl: X1(B32), X2(832), X3(B32), X4(n)
BbixogHble napameTpbl: Y (1)

OnucaHune

Mpumensietca gna nnatcdopm CPBK Bepcun Huke 8.0, n cpeabl ncnonHenna KPYIOJ1 sepcun
HWxKe 2.2.

Mpumevanwme. Ons nnatdopm CPBK, HacnHasa c Bepcum 8.0, n cpegpl ncnonHenns KPYTOJT,
HauyuHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MMeeTca B rpynne «YcrapesLlune OyHKLUny

INoruka pa6oTbl hyHKLMM

X1 — BXogHaa BEnNUYmnHa,

X2 — BenuyuHa ycTaBku;

X3 — BenunuuHa ructepesnca B eanH1MLAax N3MepeHUs BXOAHOW BENNYUHbI;

X4 — npusHak HapylleHuUsi KOHTPONMpyemMon nepemeHHoW X BepxHeW rpaHuvubl, 3adaHHOW
ycTaBkon X2 (npeablayliee 3Ha4YeHne BbIXO4HOro napametpa Y),

Y — nNpu3HaK HapylweHWs KOHTponuvpyemon rnepemeHHon X1 BepxHeW rpaHuubl, 3adaHHOW
yCTaBkon X2.

Ecnu X1 2 X2, To Y n3MeHuT cBoe 3HayeHune ¢ 0 Ha 1.
Ecnn X1 < (X2-X3), T0 Y nameHut ceoe 3Ha4veHue ¢ 1 Ha 0.

Ana koppekTHoM paboTbl yHKUMKM Heobxoaumo, 4Tobbl napameTpbl X4 u Y Obinn ogHON
nepemeHHon. Takum obpaszom obecneumBaeTcs nogada Ha Bxod X4 3HaveHusa Bbixoda Y,
pacYyMTaHHOro B NpeablayLlem Lukne.

Mpumep BbizoBa PYHKLUN

CT: oba:

nn1 =b(ne1, ne2, ne3, Nn1)

LB 32| FIE1 |B32[

L322 (532
| [ZEF R EEE =
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

514 TIb2

HasHauyeHue

CpaBHeHne uucen no ycnosuio "Gonbwe" ¢ rmcrepesmcom. [103BONSET BbIMNOMHATL OTCEYKY
NepuoamMyecKoro NosBNEeHUs Npu3Haka HapyLleHUs BepXHeWn rpaHulbl YCTaBKU KOHTPONMPYEMbIM

napameTpom. lMpeabiayliee 3HavyeHne Bbixoga (pyHKUMKU 3anoMuHaeTcs U He TpebyeT nepepayum
Ha BXOA.

OTo6paxeHune

CT: oba:

Y = [B2(X1, X2, X3, X4)

L

BxoaHble napameTpbl: X1(u16), X2(832), X3(832), X4(B32)
BbixogHble napameTpbl: Y (1)

OnucaHue

®dyHkuna npumensietca ana nnatgopm CPBK TREI-5B-04/05 Bepcun 8.1 u Bbilwe, MMutaTop
CPBK Bepcum 8.1

INoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbii HoOMep anrobnoka (ot 1 go 20 000), Heobs3aTenbHbI BXOA (€CnNn BXOA He
npuBsa3aH siBHO, TO HOMep ByaeT NnoacTaBrieH aBTOMAaTUYECKN).

X2 — BxogHasi BENUYMHa;

X3 — BenuumHa ycTaBku;

X4 — BenunymnHa ructepesnca B eanHuLax N3MepeHns BXOAHOM BENUYMHDI;

Y — npu3HaKk HapyLleHUs KOHTPONupyemMon nepeMeHHONn X2 BepxHew rpaHuubl, 3ajaHHOoW
ycTaBkon X3.

Ecnn X2 2 X3, 70 Y nameHuT ceoe 3HayeHve c 0 Ha 1.
Ecnn X2 < (X3-X4), T0 Y nameHut ceoe 3Ha4veHune ¢ 1 Ha 0.

Mpumep BbIzoBa PYyHKUUN
CT: oba:

nn1 =b2(nul, ne1, ne2, ne3)

] g AR ] =
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KPYron BUBJIMOTEKA ®YHKLIUA

515 [B_g32, HGT r32

HasHauyeHue
CpaBHeHve uucen no ycrnosuio "Oomble" ¢ ructepesncoM. [103BOMSIET BLINOMHATL OTCEYKY
NepruoaMYEeCKOro NosIBIEHMS NMpU3Haka HapyLleHUs BEPXHEWN rpaHuLlbl YCTaBKU KOHTPONMPYEMbIM
napameTpom.

OToGpaxeHune

CT:

Y = MB_B32(X1, X2, X3, X4)

Y = HGT_r32(X1, X2, X3, X4)

BxoaHble napameTpbl: X1(B32), X2(B32), X3(B32), X4(n)
BbixogHble napameTpbl: Y(1)

OnucaHue
MpumeHsieTca Tonbko ana nnatgopm CPBK, HaunHaa ¢ Bepcum 8.0, M cpefgbl MCMONHEHUs
KPYTOJ1, HauuHas ¢ Bepcum 2.2.

Noruka pa6oTbl hyHKLMM

X1 — BXogHaa BEnNUYmnHa,

X2 — Benn4ymHa ycTaBku,

X3 — BenuumnHa ructepesnca B eanHMLax N3MepeHns BXOAHOW BENUYMHDI;

X4 — npusHaK HapyLleHWa KOHTponupyemon nepemeHHon X1 BepxHen rpaHuubl, 3agaHHOM
ycTaBkon X2 (npeablayllee 3HavyeHne BbIXO4HOro napametpa Y),

Y — nNpu3HaK HapylleHUs KOHTpornuvpyemon rnepemeHHon X1 BepxHeW rpaHuubl, 3adaHHOW
ycTaBkon X2.

Ecnun X1 2 X2, T0 Y n3ameHuT cBoe 3HadeHune ¢ 0 Ha 1.

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

Ona koppekTHon paboTbl yHKUMM Heobxoaumo, 4Tobbl napameTpbl X4 u Y Obinn ogHON
nepemeHHon. Takum obpasom obecneumBaeTcs nogada Ha Bxog X4 3HayeHus Bbixoga Y,
pacyuTaHHOro B NpedbiayLemM Lukne.

Mpumep BbIzoBa PyHKLUMU

CT:

nnl =Ib_B32(nel, ne2, nB3, nnl)

nnl = HGT_r32(nel, ns2, nB3,
nnl)

C L
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NIOTMYECKUE N MATEMATUYECKUE ®dYHKLUUN

516 [B2_B32, HGT2 r32

HasHauyeHue

CpaBHeHve uucen no ycrnosuio "Oomnble" ¢ ructepesncomM. [103BONSIET BLINOMHATL OTCEYKY
NeprMoaMYECKOro NosIBIEHMS NMpU3HaKa HapyLleHUs BEPXHEWN rpaHuLbl YCTaBKU KOHTPONMPYEMbIM
napameTtpom. Mpegbiayliee 3Ha4YeHre Bbixoga PyHKUUM 3anommnHaeTca n He TpebyeT nepegayn
Ha BXxoQ.

OToGpaxeHune

CT:

Y = [B2_B32(X1, X2, X3, X4)

Y = HGT2_r32(X1, X2, X3, X4)

BxoaHble napameTpbl: X1(416), X2(B32), X3(B32), X4(832)
BbixogHble napameTpbl: Y()

OnucaHue
®dyHkuma npumensietca ana nnatgopm CPBK TREI-5B-04/05 Bepcun 8.1 u Bbilwe, nMmutaTop
CPBK Bepcun 8.1

INoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbi HoMep anrobroka (ot 1 go 20 000), HeobsasaTenbHbI BXOA (€Cnu BXOA He
NpVBsi3aH sIBHO, TO HOMep OyaeT NOACTaBNeH aBToOMaTUYECKN).

X2 — BXogHasi BENMUYnHa;

X3 — BennymHa ycTaBKu,

X4 — BenunuunHa ructepesnca B eanH1Lax N3MepeHns BXOAHON BENNYUHBI;

Y — nNpu3HaK HapylweHUs KOHTponupyemMon nepeMeHHon X2 BepxHeW rpaHuubl, 3adaHHOW
ycTaBkon X3.

Ecnu X2 2 X3, To Y n3mMeHuT cBoe 3HayeHune ¢ 0 Ha 1.

Ecnun X2 <(X3-X4), To Y uameHut ceoe 3HadeHue ¢ 1 Ha 0.

Mpumep BbIzoBa (PyHKLUMU

CT: oba:

nnl = b2 _B32(nu1, nB1, nB2,
ne3)

(] S ER ] =

HGT2 32

nnl = HGT2_r32(ny1, ns1, n.2,
ne3)

(]S R =
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KPYron BUBJIMOTEKA ®YHKLIUA

5.17 T'B_B64, HGT r64

HasHaueHue
CpaBHeHMe uucen no ycrnosuio "Oomnble" ¢ ructepesncoM. [103BOMSIET BbINOMHATL OTCEYKY
NEepPUoANYECKOro NOSIBNEHUS MPU3HaKa HapyLUeHUs BEPXHEN rpaHuLbl YCTaBKN KOHTPONMpPYyeMbIM
napameTpom.

OTo6paxeHune

CT: oba:

Y =I'b_B64(X1, X2, X3, X4)

Y = HGT_B64(X1, X2, X3, X4)

BxogHble napameTpbl: X1(B64), X2(B64), X3(864), X4(n)
BbixogHble napameTpbl: Y(11)

OnucaHue

MpumensieTca Tonbko ansa nnatgopm CPBK, HaunHas ¢ Bepcum 8.0, U cpedbl MCMNOMHEHUS
KPYTOJ1.

Noruka pa6oTbl hyHKLMNU

X1 — BXogHaa BenUYmnHa,

X2 — BennymHa ycTaBKu,

X3 — BenuumnHa ructepesnca B eanHMLax N3MepeHns BXOAHOW BENUYMHDI;

X4 — npusHaK HapyLleHWa KOHTponupyemon nepemeHHon X1 BepxHen rpaHuubl, 3agaHHOM
ycTaBkon X2 (npeablayllee 3HavyeHne BbIXO4HOro napametpa Y),

Y — nNpu3HaK HapylweHWs KOHTponuvpyemon rnepemeHHon X1 BepxHeW rpaHvubl, 3adaHHOW
ycTaBKon X2.

Ecnun X12 X2, T0 Y uaMeHuT cBoe 3HadeHue ¢ 0 Ha 1.

Ecnun X1 < (X2-X3), To0 Y nameHut ceoe 3Ha4veHue ¢ 1 Ha 0.

Ons koppekTtHon paboTbl dyHKUMM Heobxoammo, 4ToObl NapameTpbl X4 n Y Obinn ogHOM
nepemeHHon. Takum obpasom obecneumBaeTcss nogada Ha Bxod X4 3HaveHus Bbixoda Y,
pacYMTaHHOro B NpeablayLem Lukne.

Mpumep BbI3oBa PyHKLUMU

CT: oba:

ClBE4)ekd A (BHE4]T

Elﬁd Bb4_H Elﬁd

nn1=r6_B64(864 A,864 b,
B64 B, nn1)

nn1=HGT _r64(864_A,864_b,
B64_ B, nn1)

CIB64| BE4_A (B4 [T

EIEd Bf4_H EIEd

3pecb B64 A, B64_b, B64 B — rmobanbHble NepeMeHHble BELLECTBEHHOIO 64-6UMTHOro TMNa
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5.18 [B2_B64, HGT2 r64

HasHaueHue

CpaBHeHne uucen no ycnosuio "Gonbwe" ¢ rmuctepesvcomMm. [1o3BONSET BbIMNOMHATL OTCEYKY
NepuoamMYecKoro nosBNeHNs npuaHaka HapyLleHUs BepXHeW rpaHuLlbl YCTaBKU KOHTPONMPYEMbIM
napameTtpoMm. MNpegpiaylwiee 3HayeHne Bbixoga PYHKUUKM 3anoMUHAETCs U He TpebyeT nepenayv
Ha Bxo[.

OTo6paxeHune

CT: oba:

Y =I'b_B64(X1, X2, X3, X4)

Y = HGT_B64(X1, X2, X3, X4)

BxogHble napameTtpbl: X1(116), X2(864), X3(B64), X4(B64)
BbixogHble napameTpbl: Y(11)

OnucaHue
DyHKUMA npumeHseTca gna nnatdopm CPBK TREI-5B-04/05 Bepcun 8.1 n Bbilwe, umutaTtop
CPBK Bepcun 8.1

JNoruka pa6oTbl hyHKLMM

X1 - nopsigkoBbi HoMep anrobroka (ot 1 go 20 000), HeobasaTenbHbI BXOA (€Cnn BXOA He
NpvBSi3aH SIBHO, TO HOMep ByaeT NoACTaBneH aBToMaTUYeCcK).

X2 — BXogHasi BENMUYnHa;

X3 — Benn4ymHa ycTaBKu,;

X4 — BenunymnHa ructepesnca B eanHuLax N3MepeHus BXOAHOW BENUYMHBDI;

Y — nNpu3HaK HapylweHUs KOHTponuvpyemMon nepeMeHHon X2 BepxHeW rpaHuubl, 3adaHHOW
ycTaBkom X3.

Ecnun X12 X2, T0 Y uaMeHuT cBoe 3HadeHue ¢ 0 Ha 1.

Ecnun X1 < (X2-X3), T0 Y nameHut ceoe 3Ha4veHue ¢ 1 Ha 0.

Mpumep BbI3oBa PyHKLUUU

CT:

nn1=rb2_B64(nu1, B64_ A, 864 b,

264 B ST

nn1=HGT2_r64(nu1, B64_A,

864_F, 864_B) IR

3pecb B64_A, B64_b, B64 B — rnobanbHble NepeMEHHbIE BELLECTBEHHOIO 64-6UTHOro TMNa
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5.19 BPU

HasHauyeHue
CpaBHeHue aByx uenbix 16-6UTHbIX Yncen Ha 6onbLue nnn paeHo.

OTo6paxeHune

CT: oba:

Y = BPL(X1, X2)

=
LT

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

OnucaHue

Mpumensietca ana nnatgopm CPBK Bepcun Hwxe 8.0, n cpeabl ucnonHennss KPYIOJl Bepcun
HUxXe 2.2.

Mpumeyvanume. [ina nnatgopm CPBK, HacuHas ¢ Bepcun 8.0, n cpeabl ucnonHeHns KPYIOJl,
HaumMHas c Bepcun 2.2, oqHoUMeHHas OYHKLMS UMeeTCa B rpynne «YcrapesLune yHKLMn»

JNoruka pa6oTbl hyHKLMM

CpaBHuBaloTCsl  3HaveHus BXxoAHbIX napametpoB X1, X2. BbixogHoMy napameTtpy Y
npuceamBaeTcs 3HadeHune 1, ecnm X1 = X2; n 3HaueHune 0, ecnu X1 < X2.

Mpumep BbIzoBa PyHKUMU

CT:

nn1 = BPL(nu1, nu2)

S
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520 bl

Ha3HaueHue
CpaBHeHne gByx Lenblx 16-6UTHbIX Yncen Ha GonbLue.

OToGpaxeHune
CT: oba:
g
N 16
Y = BbL|(X1, X2) ][}
BxogHble napameTpbl: X1(416), X2(416)
BbixogHble napameTpbl: Y (1)

OnucaHue

Mpumensietca gna nnatdopm CPBK Bepcun Huke 8.0, n cpeabl ncnonHenuna KPYIOJ1 sepcun
HWkKe 2.2.

Mpumevanne. Ona nnatgopm CPBK, HacuHaa ¢ Bepcum 8.0, n cpeabl ncnonHexnms KPYIOIJT,
HaynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMSA MMeeTca B rpynne «Ycrapeslune oyHKLUn»

INoruka pa6oTbl hyHKLMM

CpaBHuBaloTCcsl  3HaveHusi BxoAHbIX napametpoB X1, X2. BbixogHoMy napametpy Y
npuceBansaeTcs 3HadeHune 1, ecnu X1 > X2; n 3HadeHne 0 , ecnn X1 = X2,

Mpumep BbIzoBa PyHKUMUU

CT: oba:

nn1 = bU(nu1, nu?2)

CLLTE] AL (1T
ClLTE L2 [TE]
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521 MPU

HasHauyeHue
CpaBHeHune aByx LenblX 16-6UTHbBIX Yncen Ha MEeHbLUE NN PaBHO.

OToGpaxeHune

CT: oba:

Y = MPL|(X1, X2)

,_|
)

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

OnucaHune

Mpumensietca gna nnatdopm CPBK Bepcun Huke 8.0, n cpeabl ncnonHenna KPYIOJ1 sepcun
HWxKe 2.2.

Mpumevanne. Ona nnatcopm CPBK, HacuHas c¢ Bepcum 8.0, n cpegbl ncnonHeHus KPYTOJT,
HaynHas ¢ Bepcumn 2.2, oAHOMMEHHas (PYHKLMA MMeeTCs B rpynne «YcrapesLwmne yHKLUUn .

Noruka pa6oTbl hyHKLMM

CpaBHuBaloTCcsl  3HaveHusi BxoAHbIX napametpoB X1, X2. BbixogHoMy napametpy Y
npucBansaeTcs 3HadyeHune 1, ecrnm X1 = X2; n sHadeHune 0, ecrim X1 > X2.

Mpumep BbIzoBa (PyHKUUU
CT: oba:

nn1 = MPL(nu1, nu2)

C[LLT [ FIEE LU Bl ]
LT[ IR (L1 Bl ]

ML
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522 MU

HasHayeHue
CpaBHeHue aByx uenblx 16-6UTHbIX Yncen Ha MeHbLUe.

OTo6paxeHune
CT: oba:
I
Y = ML(X1, X2) i
a
BxoaHble napameTtpbl: X1(416), X2(u16)
BbixogHble napameTpsbl: Y (1)

OnucaHune

Mpumensietca ana nnatgopm CPBK Bepcum Hwxe 8.0, n cpeabl ucnonHennss KPYIOJl Bepcun
HWxKe 2.2.

Mpumeyvanne. Ona nnatgopm CPBK, HacuHaa ¢ Bepcum 8.0, n cpeabl ncnonHenms KPYTOIJT,
HaunMHas ¢ Bepcun 2.2, oqHOUMeHHas OYHKLMA UMeeTCH B rpynne «YcrapesLlune QyHKUUmny.

Noruka pa6oTbl hyHKLMM

CpaBHuBaloTCsl  3HaveHus BxoAHbIX napametpoB X1, X2. BbixogHoMy napametpy Y
npuceBansaeTcs 3HadyeHune 1, ecnu X1 < X2; n 3HadeHne 0 , ecnun X1 2 X2.

Mpumep BbizoBa PYHKLUUN
CT: oba:

nn1 = MU(nu1, nu2) []

LT A P (L EE
C[LLTE] FILE [T ]
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5.23 HPU

HasHauyeHue
CpaBHeHue OByx Uenbix 16-6UTHbBIX YnCeN Ha HE paBHO.

OTob6paxeHue

CT: oba:

Y = HPL|(X1,X2)

,_|
)

BxoaHble napameTtpbl: X1(416), X2(u16)
BbixogHble napameTpsbl: Y (1)

OnucaHune

Mpumensietca ana nnatdopm CPBK Bepcum Huxe 8.0, n cpegbl ucnonHexwms KPYIOJl Bepcum
HWxe 2.2.

Mpumevanue. Ons nnatdopm CPBK, HacuHasa ¢ Bepcum 8.0, n cpeabl ncnonHexwmsa KPYTOI,
HaunHaga ¢ Bepcun 2.2, ogHoMMeHHas yHKUNS UMeeTcs B rpynne «YcTapeBLlume QyHKLUm».

JNoruka pa6oTbl hyHKLMM

CpaBHuBaloTCsl  3HaveHus BXxoAHbIX napametpoB X1, X2. BbixogHoMy napameTtpy Y
npuceamnBaeTca 3HadeHne 1, ecnm X1 = X2; n 3HadeHme 0, ecnu X1 = X2.

Mpumep BbizoBa PYHKLUN

CT:

nn1 = HPL(nu1, nu?2)
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524 PU

HasHauyeHue
CpaBHeHune aByx LenblxX 16-6UTHbBIX Yncen Ha paBHO.

OToGpaxeHune
CT: oba:
)
16
Y = PL(X1, X2) M3
BxoaHble napameTtpbl: X1(416), X2(u16)
BbixogHble napameTpsbl: Y(1)

OnucaHune

Mpumensietca gna nnatdopm CPBK Bepcun Huke 8.0, un cpeabl ncnonHenuna KPYTOJ1 sepcun
HWxKe 2.2.

Mpumevanwme. Ons nnatdopm CPBK, HacuHasa c Bepcum 8.0, n cpegpl ucnonHenns KPYIOJT,
HaunMHas ¢ Bepcun 2.2, oqHoUMeHHas OYHKLMA UMeeTCA B rpynne «YcrapesLlune QyHKUUny.

INoruka pa6oTbl hyHKLMM

CpaBHuBaloTCcsi  3HaveHus BxoAHbIX napametpoB X1, X2. BbixogHoMy napameTtpy Y
npuceanBaeTca 3HaveHune 1, ecnn X1 = X2; n 3HadeHune 0 , ecnn X1 = X2.

Mpumep BbizoBa PYHKLUN
CT: oba:

nn1 = PU(nu1, nu2)
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5.25 CoBnag, Exact

HasHayeHue

CpaBHeHMe OBYX CTPOK, MOAaHHbIX Ha BxoAbl. Bxogbl dyyHKUMM MOryT ObiTb nNpmBsidaHbl NMMBO K
KOHCTaHTe, NMBOo K CTPOKOBbLIM aTpubyTam.

OTo6paxeHune

CT: oba:

Y1 = CoBnag(X1,X2)
Y2 = Exact(X1,X2)

BxogHble napameTpsbl: X1(cTp), X2(cTp)
BbixogHble napameTpbl: Y (1)

OnucaHune

MpumeHsieTca ana nnatgopmbl cpeabl ucnonHenna KPYIOJ1 Bepcun 2.2.
INoruka pa6oTbl hyHKLMM

X1 — Ctpoka 1.
X2 — Ctpoka 2.
Y1 — PesynbTaTt CpaBHEHUS CTPOK.

(DyHKLI,I/Iﬂ CpaBHMBaeT MOCUMBOJIbHO [AB€ CTPOKW, NOoAaHHble Ha BXOoA4. Ecnu anuHbl CTPOK U”

coaepxmmoe paBHbl, YHKLMS BO3BpalLaeT “UCTMHA”, nHadye — “noxb”. Pernctp cnmsonos npwu
CpaBHEHWM UMEET 3HaYeHue.

Mpumep BbIzoBa PyHKUMU

CT: oba:
nn1 = Cosnaa(sal.a6,8a2.a6)
nn1 = Exact(sa1.a6,8a2.a6) | ST BAlas (S| e

) ——APe

| Mg BAZa5 —C1p

. @\ BAl.a5 ——CTp
F[Cp] = [Crpl—LCTp

[ —
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5.26 CosnagllcTtp, ExactMid

HasHayeHue

CpaBHeHVe gByx NoACTPOK, NOAAHHbIX Ha BxoAbl. Bxogbl doyHKUMM MOryT ObITb NpuBsidaHbl NnMbGo K
KOHCTaHTe, NMB0o K CTPOKOBbLIM aTpubyTam.

OTo6paxeHune
CT: oba:
Exacthid Cosmanllerp
Y1 = Cosnagllctp(X1,X2,X3,X4,X5)
Y1 = ExactMid(X1,X2,X3,X4,X5) [} Cip s
i
Li16 178

BxogHble napameTtpbl: X1(CTp), X2(LL16), X3(CT1p), X4(L416), X5(L116)
BbixogHble napameTpbl: Y (1)

OnucaHune

MpumeHsieTca ana nnatgopmel cpeabl ncnonHenna KPYITOJ1 Bepcun 2.2.
INoruka pa6oTbl hyHKLMM

X1 — NcxopHas cTpoka 1.

X2 — lNMo3numa Havana noacTtpoku 1 B cTpoke 1. Hymepaumsa cumeornoB Beaétcs ¢ “17.
X3 — NcxogHasa cTpoka 2.

X4 — Mo3nums Havana noacTpoku 2 B cTpoke 2. Hymepauns cumBoroB BegETcs ¢ “1”..
X5 — [InvHa cpaBHMBaEMbIX MOACTPOK.

Y1 — PesynbTaTt cpaBHEHUS NOACTPOK.

dyHKUMA BblgensieT U3 CTPOK MOACTPOKM ONpedenéHHOM AOfIMHbI, HaudnHasi ¢ onpeaenéHHomn
no3vuMn 1 ganee CpaBHUBAET MX MOCMMBOMbHO. Ecnv nogcTtpokmn paBHbl, PyHKLMA BO3BpallaeT
“UcTnHA”, nHadve “noxpe’. Ecnn BblaeneHne noacTpoOKM HEBO3MOXHO (HEKOPPEKTHbIE MapameTpbl
OnvHa NoAcTpPOKU/NO3nUmMSa Hadana MOACTPOKM), YHKUMS BO3BpawaeT “noxb” (MOACTPOKM He
paBHbl). Pernctp cMMBOSIOB Npu CPaBHEHMN UMEET 3HAYEHME.
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Mpumep BbizoBa hyHKUMM

CT:

nn1 = Coenagllctp(sal.a6,1,8a2.a6,2,4)
nn1 = ExactMid(sa1.a6,1,8a2.a6,2,4)

BA1.a5
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5.27 AncTp, Len

HasHa4yeHue
BbluncneHme gnuHbl CTPOKMW.

OToG6paxeHune
CT: ¢,5n‘:
Len Odnetp
Y1 = Anctp(X1)
Y2 = Len(X1) [CTp| U161 [Ctp] [L16}0

BxoaHble napameTtpbl: X1(cTp)
BbixogHble napameTtpbl: Y(116)

OnucaHune

MpumensieTca gns nnatdgopmbl cpenbl ucnonHenmss KPYIOJ1 Bepcum 2.2.
Noruka pa6oTbl hyHKLMM
X1 - Ctpoka

Y1 — [invHa CTpoku

®PyHKUUS BbIMMCISIET ANUHY CTPOKMU.

Mpumep BbizoBa PYHKLUN

CT: oba:

nu1 = nctp(sal.ab)
ny1 = Len(sa1.a6)

Hmerp

| ST BA1a5

LT6] ——LTe] ey

| S5 BA1.a5

Crp] [L16] —— L8| e
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