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SIkicHMIT  po3BHTOK  cydacHHMX iH(OpMaLiitHUX
TEXHOJIOTiil 3yMOBIICHUH MEPEX0A0M BiJ aHATIOTOBHUX 10
mUppPOBUX CHUCTEM, SKi 3a0e3MeuyroTh 3HAYHO BHIII
TEXHIKO-€KOHOMIYHI TTOKa3HUKA. BayKJIMBY pOJb B TaKMX
CHCTEMaxX  BHKOHYIOTb  Hpouenypd  (opMyBaHHA
undposoi iHpopmarrii, OCKUIBKHA Ha CHOTOHI HEPIAKICHI
BHITAAKH 30UTKOBOCTI ix mxepen 10 80..90%.

Ha panmii wac B ramy3si Teopii ONTOENIEKTPOHHHUX
NPUCTPOIB OCHOBHA YyBara MPHIUISETbCS MHUTAHHAM
HiBUILEHHS TIOTY>KHOCTI BUIIPOMIHIOBaYiB, 4YyTIMBOCTI
¢doromnpuiiMaviB Ta MPOIYCKHOI CIIPOMOXKHOCTI KaHaJliB

3B'I3Ky Ha 0a3i craHmapTHOI pIBHOMIpHOi KoJO-
IMIOyJIbCHOI MOAYIIALIi, 1 3HAYHO MEHIIa — pPO3pooii
CHUCTEMHOTO WiAXoQy [HO peamizamii e(eKTHBHUX

mporenyp (GOpMyBaHHS 1 YIIUTBHEHHS JHCKPETHOTO
OIITHYHOTO BUIIPOMIHIOBAHHS, 110 3a0€31e4YyI0Th BUCOKY

[MIBUAKOMII0, TOYHICTE 1 3aBamo3axuCT Iepenadi-
npuiioMy iHpOpMaItii.
Po3paxoBaHi 3ajexHOCTI CHPUHHATOI KUIBKOCTI

iHpopMamii q TpU onTUMATBEHOMY (CYHUTBHI JiHIi) i
piBHOMipHOMY (IUTPHXOBI JIiHiT) KOJyBaHHI ONTHYHOTO
BUIPOMIHIOBAaHHS BiJ| BITHOIIEHHS CEPEIHIX KUIBKOCTEH
CHrHaIbHUX 1 (OHOBUX (OTOENEKTPOHIB ng/ny Ta
CHIBBITHOILIEHHSI TOTYXXHOCTEH KOPHCHOTO CHTHANy 1
wymy Pg/PN HaBezewi Ha puc. 1.
BoHu noka3zyoTts, 10:
1) mpu 060X THHax MOIYJIAMLIi icCHye mepexin Bix obmacti

. d
HapOCTaHHﬂ 3aJICKHOCT1 q HpI/I HN = const
d(ng/ny)
. : . ng
a0 O6HaCTl HaCHU4YCHHs, KOJIHU HpI/I 361.]'H)IHCHH1 —, 110
ny

piBHOLiHHE 30itbIeHHI0 Pg /Py , KUIBKICTH CIIPHIHHSATOT

npuiiMadeM iHQopManii cTae HE3MIHHOIO, HE3aJIeKHOIO
st 060X THIB MOAYJIALi i piBHO0O 16iT/T'1 ;

374

. d
2) KpyTH3HA HApOCTaHHS 3aJIeKHOCTI 4 JUTSt
dng/nN)
ng cu
MallMX 3HaYeHb —> TP ONTHUMAIBHIN MOIYJISLIl
nN

MEHIIAa, HIX PU PIBHOMIpHIH;

3) rpaHWIT HACHYEHHS KiIbKOCTi iH(opMarmii mpu
ONTUMAIIFHOMY KOJTyBaHHI 3CyHyTa B OiK MaJluX 3HAYCHb
Pg /PN , @ Ipy piBHOMIpHOMY — B GiK BEIMKUX 3HAYEHb

Pg /PN .

Ile o3Havae, MO MPU ONTUMAIBHOMY KOJYyBaHHI
BUXIJHUX J@HUX CIIOCTEPIra€ThCsl MEHINA 3aJICKHICTh
cupuitsToi indopmauii Bixg poskumy Pg/Py i 3minm
MIBUJIKOCTI Tiepeiadi IMOBiNOMIICHb, IO PIBHOIIIHHE
MOKPAIICHHIO  IIBHIKOMNIi, 3aBaJ03aXWIICHHOCTI i
3MEHIICHHIO HAUTHIITKOBOCTI iH(OopMaIiii.

B cydacHMX cHCTeMaX aBTOMATHKH, JiarHOCTYBaHHS
1 HepYHHIBHOTO KOHTPOITIO SIKOCTi 00’€KTIB 1 MapaMeTpiB
TEXHOJIOTIYHUX IPOIECiB BUKOPHCTOBYIOTHCS Pi3HI BUAM
MOJYJIAII] HeNepepBHUX MOBINOMIICHB 1 Pi3HI aHCaMOi
JIUCKPETHHUX CUTHATIB. EjeMeHTapHI CUTHAIM HE 3aBKIAH
€ TIpOCTUMH 1 MOXYTh MaTu CcKIagHy Qopmy.
Onrumizauist mpouecy (GpopMyBaHHSI JaHUX € CKJIaJHOIO
3amaueto. [loOymoBa  BHUCOKOC(EKTHBHHUX  METOJIB
¢opmyBanHs iHdopmalii B Jarynkax Ha OCHOBI
0araTono3uIiifHNX CHTHAJIBHO-KOJOBUX KOHCTPYKIIH
Bele HEMHHYYE JO YCKIaJHEHHs cucTeM. [ oJioBHA
3a/ava Mmojsrae B TOMy, MO0 MOOYIyBaTH CHCTEMH, SIKi
3aJIOBUTHHSIOTh BUCOKUM TTIOKa3HUKAaM €(PEeKTHBHOCTI IIPH
MiHIMaIBHIM CKIAQAHOCTI, a, ODKe, 1 Baprocti. lle
MUTAaHHS 3HAYHO IMPOCTIlIe BUPIIIYEThCS HA OCHOBI
Teopil iH(opmarii, fKka OIMIHIOE TEXHIYHUN edeKT
(dhopMyBaHHs, mepenadi Ta 0OPOOKH JaHHX KITBKICTIO i
AKICTIO  BiATBOpeHHOI iH(opMauii 3a BH3HAYECHHH
NPOMIXKOK a00 B OJHMHUIIO 4acy, TOOTO MIBUAKICTIO il



Bubip mMeTony (hopMyBaHHS CUTHAJIIB ONTOEJIEKTPOHHUX IIEPETBOPIOBAYIB. . .

g q
9 r
!/
y /
Pistom|
Y Kodys
L,
0 2 4

Puc. 1. 3anexxHicTh KUTBKOCTI iH(OpMaIii mpu
ONTHMIIBHOMY 1 piIBHOMIpHOMY KOJTyBaHHI JaHUX BiJ
CIIIBBITHOIICHHS CUTHAJIBHAX 1 (POHOBUX
(OTOENEKTPOHIB.

nepeaayi i TOCTOBIPHICTIO BIATBOPEHHs. 3 Ii€i mosmiii
MOKa3HUK 1HPOPMAITIHHOT e)eKTUBHOCTI MOKHA OIUCATH
piBHsHH:M [1]:
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e(eKTUBHOCTI; q — KUIBKICTh iH(poOpMamii Ha BUXOI

e(eKTUBHOCTI; MOKa3HUK  YacTOTHOI

TOrO K CaMoro MpPUCTPOK 3 BpaxyBaHHIM HOTO
noxubky; t — cepenHiit yac o6pobku iHdopmanii; P, —

MOTYXXKHICTh KOPHCHOTO CHUTHamy; Wy — eHepris
TePMIMHAMIYHAX (QIYKTyaIlii.

Bemmunan € 1 9 XapakTepu3yloThb IHTOMI
MIBUAKOCTI TnpuiioMy iH(opmamii BiJHOCHO piBHS

TEpPMOAMHAMIYHUX (QIIYKTyalliif i CMyTM 4acTOT i MaroTh
BIAMOBIHO po3MipHOCTi OiT/c 1 6iT/cxI'1w. Ha puc. 2 B

norapu(MiuHOMY MacmTadl TNOKa3zaHa 3aJeKHICTh MIXK
BemmunHaMu ¢ 1 9 BimHocHO Tpanmmi K. IllenHona

P . .
qq = logy }_)—°+1 1 TPAaHUYHOTO TOPOTY YyTIHBOCTI
1

(n; =0,9) mpu iMOBIpHOCTI TNOMMJIKHM CIPHUHMAaHHS
iHpopmamii p = 107 Y BUIIIAI KPUBUX JiHIA AiarpaMu

npu 1; Big 0,2 mo 1,0 yepes 0,2 wacTku (Big HpsIMOTO

MeToay MECPETBOPCHHA CHUTHAJIB J0 CTaTUCTHUYHO-
06‘II/ICHIOBaHBHOF0) JUIA pi3HI/IX 3HAa4YCHb IMCPCBUILICHHSA

P

Big —10 n1b no 30 nb uepe3 koxui 10 ab, ski
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300pakeHi MPSAMHUMH JIHISIMH T KyTOM 450, Hiarpamu
BiZIOOpaXaloTh B MeXaX KOXHOI KpPHBOI HaWKpammi
oOMiH MiX € 1 9, a Ipu mepexoxi BiJ oHiel KPHBOI 10
iHIIO1 TO3BOJISIIOTH BHOpAaTH HAWCHPUHHATHIA IIISAX
ontuMizarii cucremu (abo MPHUCTPOIO) MO KoedilieHTax
€1 9.

B pmammii  wac icHye 0OaraTto  KOniB, SKi
3aCTOCOBYIOTHCS TIPH Tepeaadi MOBiIOMICHs. Bcei Tumm
KOMIB IUIATBCSA Ha IBI TPymu: OJOKOBI KOOW, B SIKUX
KOJYBaHHS 3iHCHIOETBCS B TPAHUIIAX OJIOKY TOBXKHHOIO
1 CHMBOJIIB; 1 HETIEPEPBHI KO, TIPH BUKOPUCTAHHI SKUX
KOIYBaHHS BHKOHYETHCS HEIIEPEePBHO,0e3 PO3IUICHHS Ha
onmoku. Cepex HemepepBHHX KOJIB 3HAYHWII 1HTEpec
MPE/CTAaBISIIOTh 3rOPTHI KOJAM, a B Kiaci OJIIOKOBHX
IEHTPAJIbHE MiCIle 3aiMalOTh IUKIIYHI KOoau. B ToW *ke
Yac 3aCTOCYBaHHS HEJBIMKOBUX KOJIB BCe IIE 3ycTpidae
CepHo3HI TEpemKoau, sKi OOYMOBJICHI CKIaTHICTIO
peamizamii anreOpaidHMX omepamiii B HeIBIKOBHX
noJsix. TuM He MeHIIe, BCe JacTille BUKOPUCTOBYIOTHCS
OaraTomo3wuiiiHi aHCaMOJIi CUTHAJIB, SKi MOOY/I0BaHI Ha

OIHOYACHIH MOIYJAIMIl KUTBKOX TIapaMeTpiB  HOCIA
(ammmitymm 1 ¢asm, wacrotm i ¢dasm, TOIIO),
3aBaJ03axMIIEHHICT 1 epeKTHBHICTE  SKAX 3

BpaxyBaHHSAM CTAaTHCTHKU 3aBaJ] BHMAarae JOJaTKOBHX
JIOCIIIIKEHD.

[opiBHSHHS MOKa3HUKIB CUTHAIIB, MOOYIOBaHUX Ha
pi3HMX BHAAX MOMYJSIIII Ta KOAYBaHHS, 3 TPAHHYHOIO
kpusoro K.Illemnona (m;=/) 1 TpaHUYHUMH KPUBHMHU

g asifikoBux () =0.9) Ta anamoroBux (m;=0.8)

CUTHAJIB JO3BOJSIE OI[IHUTH X Ta BUSBUTH MOMIJIMBI
pecypcu TiOBHIIEHHS e(QEKTHBHOCTI 32 paxyHOK
YIOCKOHAJIEHHS CIOCO0IB MOAYINSALii 1 KOJyBaHHS Ha
JTAHOMY DpIBHI PO3BUTKY TEXHIKH. 3aBa/I03axHIICHI
OaraTomo3umiiiHi OGiOPTOTOHANBHI CHUTHANHA 1 3TOPTHI
cUTHANA 3 ()a30BOI0 MOIYJIAMI€I0 TPUOIM3HO OTHAKOBO
Bi[TaJIeHI BiJA TPAaHWYHUX KPHUBHX. Ix iHpopMamiliHa

epextuBHicTh M; =0.6+0.7. B Toll ke wuyac He
BUKOPUCTaHI JI0 KIHII MOJMJHMBOCTI CHTHATIB 3
YaCTOTHOIO moxyssmiero( n; =0.75), CUTHAIIIB 3

IMITyJIbCHOIO MoAyJwieto TpuBaiocti (mj =0.7-0.8) i
0COOJINBO CHTHANIB 3 KOJO-IMITYJIbCHOIO aMILIITyJHOIO
MaHIMyJISLi€r0 B TPIMKOBIMA cucTeMi JiuOM Ha OCHOBI
Teopii 3anumkoBux knacis (M =0.75+0.85).

OTtxe, €/IMHOIO CTpareriero onTUMizaLii
BHUCOKOYYTIIUBUX TEXHIYHHX CHCTEM  YIpaBJiHHSI
OJHOYacHO 10 000X TIOKa3HMKax — €& 1 9

(e>€",9>9") s OSP%LH <20xb ta n; > 1 (1-i

KBaJpaHT) € (OpMyBaHHs iX CHTHaJIiB ab0 Ha OCHOBI
.. oir
gactoTHOoi Moxmymauii mpu €=2-3ab  (0,5—)
c
oiT )
- b
cxI'n
Monysiii B komax AIIIM i OLIIM 6e3 Oyab-skux
oOMexxeHb Ha 3HaueHHs € 1 3. Taki cucremu
(GbopMyBaHHsI MMOKH IO JOCIIHKEHHI HEJIOCTaTHBO, X04a
NPUHIUT X MOOY0BY OiblI MEHII scHU. BiH nonsrae
B TOMY, 1100 CHTHaJIbHI TOYKH B N - MipHOMY ITpocTopi

9<3nb (2 a00 Ha OCHOBI IMITYJIbCHOI
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Puc. 2. Inpopmaniiina epeKTUBHICTh CUTHAJIIB 3 PI3HUM THUIIOM MOYJISLII.

MOBMHHI  PO3MIIIYBAaTUCh JOCTaTHBHO IIUIBHO, TI00
3a0e3MeuynTH BUCOKY MUTOMY LIBHAKICTE &, 1 B TOH ke
yac OyTH JOCTaTHBO PO3HECEHMMH, MO0 3abe3neunTn
BUCOKY €HepreTuuHy eQexkTuBHiCTh &. OpmHuM 3
OYEBHUIHUX LUISXIB MOOYJOBH TakMX HOBIIOMIIEHb €
CyMICHE  BHUKODHCTaHHS  KOPEKTYIOUMX  KOHiB 1
Oaratono3umidHNX curHANIB, Hanpukiax, ®M-IIK, CK-
A®M Tompo. Ix indopmariiina epexTuBHICTH cKmamae
1 =0.6+0.7. OnHak, X peamni3awis HeMyHHYe Bele 10
YCKJIaAHEHHs cCUCTeM. B 1IboMy BuIafKy came BOHA CTa€
oOMexyrounM (hakTopoM IpH 1X 3aCTOCYBaHHI. AHaii3
rpaHn4HOi €(EeKTHBHOCTI PI3HUX METOMIB KOIYBaHHS
iHpopmamii [2,3] moka3ye, mO0 TeXHIYHA peatizaiis
ONITUMAJIFHOTO KOXYBaHHS TNOJNATa€ B BHUKOPHCTAaHHI
Gararorno3uiitHol (a3zo-iMITyIbCHOT MOJYJIALIT
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rgpoBux M =2N" curnanis [4], xoxHHI 3 SKHX
T =Nt ysBise coborw mnochinoBHICTE N  CHMBOIIB
TPUBAJOCTI T, SKa MHPAKTUYHO BAXKKO PEANi3yEThCA.
Po3B'ss3aHHS i€l MPOOIIEMH 3HAYHO CIIPOILYETHCS IIPH
TUCKPETH3allii TOBIMOMIIEHB JDKepen iHdopmarii B
6azuci xomie OILIM i AUIIM [5], sika peanizyeTbcst
OJTHOCTOPOHHBOIO IUPOTHO-IMITYJIbCHOI MaHIITYJISIIIIE0
€JIEMEHTIB KOJIOBOi IOCITIJOBHOCTI 1 € Pi3HOBHIHICTIO
OaraTono3miiiHOi  (azo-immynbcHoi  Momysmii. o
MO3UTHBHUX BJIACTHBOCTEH TAKMUX KOJOBHX CHCTEM CIIi[

BiTHECTH 1 Te, MO BHACIIZOK PEKYPCUBHOTO
MOCTIJOBHOTO  (OPMYBaHHS  IIOBIJOMJICHb  BOHH
3a0e3MeuyoTh HaiMEHIy MOTYXXHICTb, a TOMY 1 OibIIy
e(peKTUBHICT,  ysBIEHHS UH(PPOBUX  IIOBiIOMIIEHBb
TOpPIBHAHO 3 BIiJOMHMH KOJaMH. 3aBaJ03axHIICHI
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OaraTono3umiiiHi OiOPTOTOHANBHI CUTHANIKM 1 B3TOPTHI
cUrHaJH 3 (ha30BOK0 MOAYJISILIEI0 MPUOIM3HO OJJHAKOBO
BiJUTasieHi BiJl TpaHUYHUX KPUBHX ;. IX iH(opmariiina

epextuBHicTh M; =0.6+0.7. B TOll ke wyac He
BUKOPHCTaHI /O KIHII MOXJIHMBOCTI CHTHAJiB 3
4acTOTHOIO  Moayismiero(n; =0.75),  curHamiB 3

IMITyJIbCHOIO MOAyJIALieto TpusaiocTi (mj =0.7+0.8) i

0COOJMBO CHTHAJIB 3 KOJO-IMITYJIBCHOIO aMILTITyTHOO
MaHINyJSIIi€0 B TPIHKOBiM cucTeMi JTi40m Ha OCHOBI
Teopii 3anuIKoBUX kiaciB (n; =0.75+0.85).

3aJexKHICTh CepeAHbOi IMOBIPHOCTI ITOJIABJICHHS
KOPDHCHOTO  CHTHQJly  3aBaJiol0  BiJl  BIIHOIICHHS
MaKCHUMaJIbHOI ~ eHeprii  aHcamOjeld CHTHamiB  J0
CHEKTPaIbHOI TYCTHHHM 3aBajy THUILy “Oimoro” mrymy
MoKa3aHi Ha puc. 3.

Pazom 3 kpuBuME iHpOpMamiiHOI edeKTHBHOCTI
BOHM JIO3BOJIIIOTH TPYHTOBHO BHOpAaTH THIT MOJIYJISIi
CUTHANIB JpKepen iHpopMmarii I CHCTEMH Iepenadi

JAaHUX TI0 ONTHYHOMY KaHamy 3B’s3Ky. OmHak
0araTorno3uLiigi CUTHAJILHO-KOIOBI KOHCTPYKIIiT
HEMHHY4Ye BeAyTh MO0 YCKIagHEHHA  TEXHIYHHX

peamizamiii QopmyBaHHs, mepeAadi Ta JEKOIYBaHHS
nmanux. KpiM Toro HeoOXiIHO BpaxoOBYBaTH, IO
HE3BaKAOYM HAa TEOPETHYHI IEepPEeIyMOBH, CTBOPUTH B
0araTbOX BHIAJKaX XOPOIIMI MAaHIMTYJSIMIHHUNA KOJ
BIA€ThC He 3apkaum [2]. Bucoky edexkTuBHICTH
MUPPOBUX CHCTEM 13 CTUCHEHHSAM JaHUX MOXHA
JNOCATHYTH TIPH ONTHMAalbHOMY Y3TO/DKEHHI KOHepiB
okepen iH(opMarii, MomeMiB i AeKkonepiB MH(POBUX
karHaniB. OJHAK B TaKiif 3araibHil MOCTaHOBII ITPoOIEMa
TIOKH IIIe HE PO3B’A3YETHCA.

(1]

3 OWUX TPUYMH YacTOTHI 1 IMHPOTHO-IMITYITBCHI

METOIM MOXYJISILii CHTHANIB IPU  ONTHMAIBHOMY
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Puc. 3. 3aBafocTiiiKicTh IpUIMaHHS CUTHAIIIB TIPH
PI3HMX BHAAX iX MOAYJIALIT 1 KOJyBaHHS.

posmofini ix eHeprii mo crekTpy 30epiraioTh 3a co0or0
HETOraHi TEepPCIeKTUBU, O TOTO JK IX peaiisallis Ha
JTAHOMY PiBHI PO3BUTKY HAayKH 1 IHTErpaJIbHOT TEXHOJIOT11
€ peaJTbHO0, HECKIIATHOO 1 EKOHOMIYHO JOITBHOO.

Macnoe I.B. — xaumunat (i3mKo-MaTeMaTHYHUX Hayk,
ooyenm.
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Characteristics of different procedures of creation and data transfer in optical electric converters are parsed and

their information efficiency is defined.
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