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(57) Tlpwuctpin  gna  nowyky  MakcMmanbHUX
He3aneXHUX MHOXWH rpadpa, Wo MICTUTb reHepaTop
TakToBUX  IMNYMbCiB, MiYUnbHWK, delwmdpaTtop,
MaTpuulo  ocepedkiB  popmyBaHHA  Tononorii
JocnigpkyBaHoro rpada, KoXeH ocepefoK — SKOi
ckrnagaeTbcs 3 Tpurepa Ta enemeHTa |, nepwmn BXia
SIKOTO MIOKMIOYeHUn [0 Bwuxogy Tpwurepa, rpyny
enemenTiB ABO 3a KinbKiCTIO CTOBMUIB MaTpui
ocepeakiB (OpMyBaHHS TOMosoril  AOCNiMKYBaHOro
rpadpa, peecTpauinHuiA  6nok, MpudOMy  BWXIg
reHepaTopa TaKTOBMX iMMynbCiB MigKMOYEHMN [0
BXOAy NivnnbHUKa, BUXia NiYMnbHMKA NigKIYeHnn oo
BXo4y AewmndpaTopa, Buxoau enemeHTie | ocepeakis
O[HOro CTOBMNUA MaTpuui opMyBaHHS TOMOJOril
jocnipkyBaHoro rpada nigknioyeHi 4o Bxodis
BignosigHoro enemeHta ABO, Bxig reHepaTtopa
TaKTOBMX iMMYMbCIB € BXOAOM 3amnycky MpUCTPOLO,
HYMbOBI BXOAW TPUrepiB BCiX OcepenkiB MaTpuLi
copMyBaHHA  Tomonorii  gocnigKyBaHoro rpacda
ob'egHaHi  Ta MigknYeHi OO BXOOy  CKUAAHHS
NPUCTPOID B MOYATKOBUWA CTaH, OOMHWYHI BXOAM
TpurepiB BCiX ocepegkiB MaTtpuui ¢opMyBaHHS
Tonororii gocnifpkysaHoro rpada € ycTaHOBOYHUMU
BXOJaMW MPUCTPOIO, SIKUA BiQPI3HAETbCA TUM, LWO
[00aTKOBO MICTUTb APYrMi NiYNbHUK, ABOPO3PSaHNIA

niyvnbHUK, enemeHt HI, enemeHt ABO, faBa
ernemMeHTu |, rpyny enemeHTiB | 3a KinbKiCTiO CTOBMLIB
MaTtpuui ocepeakis dopmMyBaHHS Tononorii
JocnigpKyBaHoro rpadea, eremMeHT ABO-HI,
peecTpauinHuin ~ B6MOK  BWMKOHAHO y  BUMMsAAI
peecTpauiiHOro MacuBy ocepefKkiB  He3anexHol
MHOXMHN 3a KinbKIiCTHO CTOBMUIB mMaTpui

cdopmMyBaHHA  Tomonorii  gocnigKyBaHoro rpada,
KOXeH ocepefoK sIKoro cknagaetbcs 3 enemeHTa Hl,
OBox enemeHTiB |, aBox enemeHTiB ABO Ta Tpurepa,
HYNbOBUM Ta OAVHUYHUIA BXOAM SIKOrO MigKmoyeHi o
BMXOAIB nepworo n gpyroro enemeHtis ABO
BignoBigHO, Buxig enemeHTa HI nigkniodeHnn ago
nepLioro BXOA4y Meplioro enemeHTa |, a Buxogu
erieMeHTiB | nigkniodeHi  go  gpyrux  BXoAdis

BignoBigHnx enemeHTiB ABO, npyuyomy BMXOAM rpynu
enementiB ABO nigkmioveHi 0O nepwux BxoniB
BiONOBIOHWX €nemeHTiB rpynu enemeHTiB |, Buxoam
enemeHTiB | nigkntoveHi oo Bxoais enemeHTa ABO-HI,
Buxig enemeHta ABO-HI nigkniodeHut go Bxodis
enemeHTiB HI BCix ocepeakiB peecTpauiiHoro Macusy
He3aneXHol MHOXWHW, Meplmx BXOoAiB  ApYrux
enemeHTiB | BCiX ocepenkiB peecTpauinHOro Macuey
He3anexHoi MHOXWHM Ta NepLloro BXOAy ApYroro
eriemMeHTa I, BUXOAMU TpurepiB  ocepeakis
peecTpauinHOro  MacuBy  Hes3arnexHol  MHOXWHU
NiaKMoYeHi 0o ApyrMx BXOAiB BiAnoBiAHUX eneMeHTIB
rpynu enemeHTiB |, KOXeH Buxig AOelumdpartopa
NigKIIoYeHnn 0o Apyrux BXofiB enemeHTiB | BCix
ocepefkiB BignoBigHOro psaka maTpuui hopmyBaHHSA
Tononorii  gocnigpKyBaHoro rpaga Ta [0 Apyrux
BXO[iB NepLuoro i gpyroro enemeHTis | BignoBigHoro
ocepenKky  peecTpauiiHoro  MacuBy — He3amnexHol
MHOXWHW, BWXig AgewundppaTtopa, WO Bignosigae
HanbinbLLIOMY 3Ha4YeHHIo NiYnnbHKKA, TaKoX
NigKMIOYEHW 40 NepLIoro BXody NepLUoro enemeHTa
I, Buxio nepworo enemeHta | nigknoyeHun a0
nepworo Bxody nepworo enemeHta ABO, Buxig
nepworo enemeHta ABO nigknioyeHMn OO0 Bxoady
ABOPO3PSAAHOro MiYMnbHMKa, BUXi4 CTapLLIOro po3psay
OBOPO3PSAHOro MivvMnbHMKa NiKAYEHUA OO BXoady
3yMWHKA reHepaTtopa TakToBUX iMMYNbCiB, BUXIg
MOJSIOALIOr0  po3psigy ABOPO3PALHOrO  MiYmnsbHUKA
NiaKMIoYeHnA 40 ApYyroro BXo4y Apyroro enemexTa |,
BUXi4 reHepaTopa TakoX nigknioyeHun Ao Bxoady
enemeHTa HI, Buxig enementa HI nigknioyeHnn go
Apyroro Bxody nepLuoro enemeHta | Ta go TpeTboro
BXOAy Apyroro enemMeHTa |, Buxig gpyroro enemenTa |
NigKIoYeHnn 0o BXody ApPYroro nivunbHUKa, BuXig
apyroro enemeHta ABO nigknioyeHui 0o nepumx
BxofiB nepwwux enemeHtiB ABO Bcix ocepeaki
peecTpauinHOro MacuBy He3anexHoi MHOXWHU Ta [0
BXOAiB CKMAaHHSA apyroro NivnnbHMKa Ta
OBOPO3pSAHOro NiYunbHWKa, APYruin BXig nepLloro
enemeHTa ABO € Bxogom BMOOpPY pexumy poboTu
npucTpoto, nepui Bxogn Apyrmx enemeHTisB ABO
ocepekiB  peecTpauinHOro  MacuBy  He3anexHoi
MHOXMHM € BXOO4aMW  YCTAHOBKW  MOYaTKOBOI
MHOXWHKW, BXi CKMOaHHA Opyroro niunibHUKa
NigKMOYeHWn [0 BXOAY CKWAA@HHA MNpPUCTPO B
noYaTKOBU CTaH, NepLuni BXig Opyroro enemeHTta
ABO nigknoveHnii o BXxody CKMAAHHS MPUCTPOD B
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noYyaTkoBW CTaH, APYrui BXig OpYyroro ernemeHTta
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ABO € BXOAOM CKMOAHHSI MOYaTKOBOI MHOXWHW.

KopucHa Moaenb BigHOCUTLCA no
obuuncnoBanbHOi TexHikM Ta Moxe ByTu 3acTocoBaHa
B iHXeHepii, eKoHOMiIUi, KoMN'loTEpHOMY 30pi, nigyac
nnaHyBaHHs pafiomMepex, CKnajaHHs MapLupyTiB,
NPOEKTYBaHHS BEMUKNX IHTErpanbHUX CXEM.

Bigomuin npuctpii Ans posB'A3aHHA 3agjady Ha
rpadgpax [aBT. cB. CPCP Ne1684795, MINMK GO6F 15/20,
onyon. 15.10.91p., 6ion. Ne38], wo mictutb 6GnoK
CUHXPOHi3aLii, 40 cknagy sIkoro BXoAwWTb reHepaTtop
TaKTOBMX iMMYNbCiB, OMOK BW3HAYEHHS KiHLEBUX
BEPLUVH pebep, HagAaiaroHaneHy mMaTpuLto
cdopMyBaHHA  Tomonorii  gocnigKyBaHoro rpada,
KoMmyTaTop, Gnok nam'aTti, cymartop, npuyoMy BXif
3anycKy NpUCTPOD € BXOAOM 6rioka CUHXPOHi3auii,
nepwunin Ta ApYyrvi BUXOOU SIKOTO MigKMOYeHi Oo
KepiBHOro Bxody KOMyTatopa Ta BXOA4y MpusHaKky
3anucy bnoka nam'aTi BignoBigHO, TpeTin Buxig 6noky
CUHXPOHI3auii nigknioyeHnn [0 TakTOBOro BXoady
cymaTopa, BWXiA 3HAYeHHs enemeHTa MaTpuui
cdopMyBaHHA  ToMonorii  gocnigKyBaHoro rpacda
nigknioveHnn 0o Bxody Mpu3Haka  iCHyBaHHA
BignosigHoro pebpa B rpaci 6roky BM3HAYEHHS
KiHLEBUX BepLlUnH pebep, BUXoan BOoKy BU3HAYEHHS
KiHLEBMX BepluMH pebep nigknioyeHi Ao BiANOBiOHMX
BXOLiB KOMyTaTtopa, BUXOAW KOMyTaTopa MigKMoueHi
00 BignoBigHUx BxodiB 6rnoky nam'ati, Buxoam Groky
nam'aTi NigknioYeHi 4o BiANOBiAHMX BXOAIB cymaTtopa,
BUXiZ AKOro MigKMoYeHMn Ao iHopMauiiHoro Bxoay
6noka nam'aTi.

BurikopucTaHHa npucTpoto Ans po3B'a3aHHsA 3agad
Ha rpadax He JO3BOMAE BECTU MOLUYK MaKCUMarnbHUX
He3anexHUx MHOXWH rpacdha uyepes Te, WO
pesynbTatoMm noro pobotn € iHdopmauia npo
KiMbKICTb LUMAXIB MDK KOXXHOK Maporo BepLUMH rpada,
nowyk Oyab-skux MiAMHOXWMH rpacha mpu UbOMY He
BedeTbCs.

HanbinbLw 6nm3sknM aHanorom KOpUCHoOI Moaeri,
Wo 3aaBngaeTbCs, € MPUCTPIn AN  OOCHiMKEHHs
3B'A3HOCTi rpadgpa [aBT. cB. CPCP Ne1594558, MIK
GO06F15/20, onybn. 23.09.90p., Giton. Ne35], wo
MICTUTb reHepaTop TaKTOBWUX iMMYMbCiB, MiYUSbHUK,
JewundpaTtop, MaTpuLio ocepenkiB  POopMyBaHHs
Tononorii gocnigxysaHoro rpadpa, KoXeH ocepenok
SKOI CKMNajaeTbca 3 Tpurepa Ta [BOX enemeHTis |,
nepwnin BXig neplioro enemMeHTta | nigknioveHnn Oo
BMXOAy Tpurepa, a BWXig nepworo enemeHta |
NigKnoYeHnin 40 NepLIoro BXoAdy Apyroro enemexTa |,
nepwy Ta apyry rpyny enementieB ABO 3a kinbkicTio
psgkiB Ta CTOBNUIB MaTpuli hOpMyBaHHSA Tomnonorii
JocnigpkysaHoro rpada BignoBigHo, rpyny enemeHTiB
HI, gogaTkoBy rpyny Tpurepis, peectpauiiHin 6ok,
BUKOHaHWM Yy BUMMAAI  peecTpauinHol  MaTpuui
ocepefkiB, KOXeH ocepefoK 4€KOI CknagaeTtbcs 3
Tpurepa Ta enemMeHTa |, BUxig 9KOro nigknoyeHun oo
OOMHWYHOTO BXOZ4y Tpurepa, nMpu4omy BXi4 3amnycky
reHepaTopa TakTOBWUX iMMYrbCiB € BXOOOM 3arycky
NpUCTPOI0, BUXiA reHepaTopa TaKTOBUX iMMYMbCIB
NigKoYeHnn A0 BXo4yY NiYMnbHUKA | HYNbOBUX BXOAIB
TpurepiB OodaTKoOBOI  rpynu, Buxigd NiYnnbHUKA
nigkrioveHnn Jo  Bxody Adelumdppartopa, Buxoau
Jelundppatopa nigknNiOYeHi o nepwmx  BXodis

BignoBigHnx enemeHTiB ABO nepwoi rpynu Ta
nepLunMm BXodam enemeHTiB | ocepeakiB BignoBigHUX
psAOKiB  peecTpauiiHol MaTpuli, BUXOAM enemMeHTIB
ABO nepwoi rpynu nigkntoveHi OO0 Apyrux Bxodis
nepwunx enemeHTiB | ocepeakiB BigNoOBIAHOIO psaka
MaTpuui  ¢popMyBaHHSI TOMOMOrii  JOCHiAKyBaHOroO
rpacpa, Bxogu enemeHTiB ABO gpyroi rpynu
nigkroYeHi 4o BUXoais Apyrux enemeHTiB | ocepeakis
BignoBigHOro  cToBMUA  MaTpuui  opMyBaHHA
Tononoril AocnigKyBaHoro rpadga, BUXOAW eneMeHTiB
ABO ppyroi rpynu nigknioveHi 4O OOUHUYHMX BXOZiB
TpurepiB goOaTkoBOI  Fpynu, BUXoOu  Tpurepis
[00aTKOBOI rpynu MigKMoYeHi OO BXOAiB enemMeHTiB
HE, Bxogie enemeHTiB ABO nepLuoi rpynu Ta gpyrum
BXoJam enemeHTiB | ocepeakiB BiANoBiAHOMO CTOBNUA
peecTpauinHoi  maTpuui, Buxoau enemeHTiB HE
nigknoYeHi 0o ApyrMx BXodiB Apyrux enemeHTiB |
ocepeakis BiQNOBIAHOIO CTOBMNUS MaTpui
cdopMyBaHHA  Tomonorii  gocnigKyBaHoro rpada,
HYyNbOBi BXOAW TpUrepiB oOcepeakiB peecTpauinHol
MaTpuui  Ta  maTtpuui  OpMyBaHHs  Tomomnorii
JocnigpxyBaHoro rpacda o6'egHaHi Ta nigknoyeHi oo
BXOOY CKWHEHHS MPUCTPOI B MOYATKOBWM CTaH,
OAVHUYHI  BXxOOM Tpurepis maTpuui  opmMyBaHHS
Tonornorii gocnifpkysaHoro rpada € ycTaHOBOYHUMU
BXOO4aMn NpuCTpolo, Buxig pgewwudpartopa, WO
BignoBigae HaWbINbLWOMY 3HAYEHHIO  NiYUNbHUKA
nigknioyeHVn o Bxody 3yMUHKM  reHepaTopa
TaKTOBUX iMMYIbCIB.

Ona noyatky poboTv 3 NPUCTPOEM NOAAETHCHA
CUrHan Ha BXiA4 CKUHEHHSI MPWCTPOI0 B MOYaTKOBWN
ctaH. [licna uboro B NpPUCTPIK 3a [OMNOMOrol
YCTaHOBOYHMX BXOAIB 3aBaHTaXYeTbCA iHdOpMaLis
npo TOMoMorilo opieHToBaHoro rpadga 6e3 netensb.
Mpu uboMy Tpurep ij BCTAHOBMIOETLCA B OAMHUYHUIA
CTaH, SKLWO € pebpo 3 BepLMHM i B BePLUMHY j. [NoTim
nodaeTbCs CUrHan Ha BXig 3anycky npucTpolo, i
NPUCTpiN MoYMHae npauBatm 3a TakTamu. B
KOXXHOMY TakTi BM3Ha4aloTbCs HOMepa BEPLUMH, LWO
3B'A3aHi 3 BepLIMHO, HOMEpP SAKOI criBnagjae 3
HOMEpOM TakTy. Ha novaTky KOXHOro TakTy Tpurepu
[0[aTKOBOI rpynu NepeBoasTbCs B HYNbOBUIA CTaH, a
Ha Buxodax enemeHTiB ABO gpyroi  rpynu
POpMYIOTECS  CUrHaNW, WO OOPIBHIOWTb BUXIOHUM
curHanam  TpurepiB  ocepefkiB  psgka  maTtpuui
cdopmMyBaHHA  ToMonorii - gocnigKyBaHoro rpada,
HOMEp $KOro criBnagae 3 HOMepoMm TakTy. Pagok
MaTpuui  popMyBaHHSI  TOMOMOrii  JOCHiAKyBaHOro
rpadpa 3anam'aToByeETbCA Tpurepamm [OOAaTKOBOI
rpynu, i enemeHtn HE OnokytloTb BMXoOM maTtpuui
dopmyBaHHsA  Tonomorii  rpada, Ha skux 6yno
chopMOBaHO OAMHUYHIN CcUrHan, Wwo He A03BONs€E A0
KiHUS TakTy LWe pa3 3MIHUTW 3HA4YeHHs Tpurepis,
BCTaAHOBMEHUX B OOAMHUYHUI cTaH. OQUHWYHI curHanmm
Bid TpurepiB 4O4AaTKOBOI rpynu MOTpannsoTb BXoAu
enemeHTiB ABO nepwoi rpynu, WO [J03BOMsE
TpurepaMm iHWKUX pagkie  maTtpuui  popMyBaHHS
Tononorii, WO 3HaxoAATbCA B OAMHUYHOMY CTaHi,
BCTAHOBUTM OOMHWYHI 3HAYEHHS B iHLINX Tpurepax
[oOaTKoBOI rpynn, Tak SIK Le onucaHo padiwe. [o
TOro X Tpurep AOAaTKOBOI rpynu BCTaHOBIOETLCH B
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OAVHUYHUM CTaH TiMbKM SKWO € LWNAX i3 BEPLUNHMU
rpada 3 Homepom, Lo cniBnagae 3 HOMEPOM TakTy, B
BEPLUUHY rpadha, HOMep SKOI criBnajae 3 HOMEPOM
Tpurepy. OOVHWYHI curHanu Big TpurepiB 4OOATKOBOI
rpynu noTpanfisioTb Ha BXOAM  €feMeHTiB i
peecTpauinHoi  matpuui. PeecTpauiiHa matpuus
TaKoX KepyeTbCsa AelumdpaTopom, TOMY Ha KOXXHOMY
TaKTi BMXOAW  TpurepiB  OoAaTKoBOI  rpynwu
3anaM'ATOBYIOTbCA  OHUM  PSAOKOM  peecTpauifiHoi
mMaTpuui. IMicna BUKOHaHHA N TakTiB, Ae N — KiNbKiCTb
BEPLKNH rpada, MNpPUCTPIA 3YMUHAETLCH, a CTaH
Tpurepa ij peectpauiiHol MaTpuLi 03Ha4Yae HasiBHICTb,
SKLLO TpUrep y OAMHWYHOMY CTaHi, abo BiACYTHICTb,
SIKLLO TpUrep y HyfNbOBOMY CTaHi, LUNAXY i3 BEPLUNHN i
rpada B BEPLUUHY j.

OsHakamy Hambinblw ONM3bKOro aHanory, LWo
36iratoTbCsi 3 iICTOTHUMW O3HaKaMM KOPUCHOI Mogerni,
LLIO 3aABMSETLCS, €:

- reHepaTop TaKTOBMX iMMNyMnbCiB, BWUXiO SIKOroO

NigKMIoYeHnn 4o BXoay NiYMnbHYKa;

- NiYUnNbHUK, BUXIO SKOro MigKMYeHu 4o Bxoay

JelwuundpaTopa;

- delwmdparop;

- MaTpuua ocepekiB  (pOpMyBaHHSA TOMOMOTii

JocnigpkysaHoro rpada, KoXeH ocepefok sIKol

cKrnagaeTbcs 3 Tpurepa Ta enemeHTa |, nepwumin

BXiZl SIKOro NiAKNIOYEeHU 40 BUXody Tpurepa;

- rpyna enemeHTiB ABO 3a KifbKiCTIO CTOBMLIB

MaTpuui  ocepefkiB  (popmyBaHHS  TOMonoril

JocnigpkysaHoro rpada;

- peecTpauiiHuni 6rok;

- BMXO4M eneMeHTiB | ocepeakiB ogHOro cToBnus

mMaTpuLi popMyBaHHS Tomnonorii 4OCNigKyBaHOro

rpacpa nigknoyeHi OO0 BXOAiB  BiANOBiAHOro
cToBnuto enemeHTa ABO;

- HyNbOBI BXOAW TpuUrepiB BCiX ocepeakiB MaTpuui

copMyBaHHA Tononorii gocnigpkysaHoro rpada

ob'egHaHi Ta nigknoveHi 0O BXo4y CKUHEHHS

NPUCTPOIO B MOYATKOBUIA CTaH.

BukopucTaHHs HanbinbLl 6rm3bkoro aHamnory He
[OO3BOMSiE BECTM MOWYK HanbinbLUMX He3anexHux
MHOXWH rpada 4epe3 Te, WO pe3yrnbTaToM KNOro
poboTn € iHdopmauis MpPo HasBHICTb LUMASAXIB MiX
KOXKHOIO Napot0 BeplnH rpada, Mmowyk Oyab-skux
NiAMHOXWH rpadha npu LbOMy He BeAeTbCS.

B ocHoBy kopucHOI mMofeni nocTtaeneHo 3agadvy
BAOCKOHamneHHs MpuUCTPolo, B SIKOMY 3a paxyHOK

yBe[leHHS HOBUX KOHCTPYKTUBHUX 03Hak
3abe3nevyeTbes GaraTopasoBuli MoLUyK
MaKcUMarbHUX He3anexHux MHOXWH

HeopieHTOBaHOrO rpadga BUXOAAYM 3 MOYATKOBOI
MHOXWHW i OTPUMaHHSA KifbKOCTI BepluMH rpada B
3HANOEHI MHOXWHI.

MoctaBneHa 3ajava BUPILLYETbCA TUM, LWO
NPUCTPIN, SAKUN  MICTUTb FeHepaTop  TaKTOBUX
iMAynbciB, NiYWNbHWK,  dewndpaTtop,  MaTpuUto
ocepefkiB (hOpMyBaHHS TOMOJoril  AOCAiMKYBAHOro
rpadpa, KoxXeH ocepefoK SIKOI CKNnagaeTbcs 3 Tpurepa
Ta erieMeHTa |, nepwun BXia SIKOro NiAKMYEeHUn 40
BMXOAy Tpwurepa, rpyny enemeHtiB ABO 3a KinbkicTio
CTOBMUIB MaTpuLi ocepefkiB popMyBaHHsSI TOMOJOril
JocnipKyBaHoro  rpada,  peecTpauinHMm - 6ok,
npuyoMy BUXiO reHepaTopa TaKTOBUX iMMNYMbCiB
NigKoYeHnin 4o BXoAy NivnnbHWKa, BUXig NiYvnbHUKa
nigkrioveHnn o  Bxody Adelumdppartopa, Buxoau
erieMeHTiB | oOcepegkiB ogHOro cToBnuUs MaTpuui
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cdopMyBaHHA  TOMoOnorii  gocnigKyBaHoro rpacda
nigknoyveHi oo Bxoais BignoeigHoro enemeHTta ABO,
BXij reHepaTopa TaKTOBUX iMMynbCiB € BXOAOM
3anycky MpuUCTPOlo, HYMNbOBi BXOAWM Tpurepis BCiX
ocepenkis MaTpuui ¢opmMyBaHHS Tononorii
JocnigxyBaHoro rpacda o6'efHaHi Ta nigknoyeHi oo
BXO4Y CKWOAHHA MPUCTPOD B MOYAaTKOBUIA CTaH,
OAVHUYHI BXOAW TpurepiB BCiX ocepenkiB MaTpui
dopmMmyBaHHA Tononorii - AocnimpKysaHoro rpadga €
YyCTaHOBOYHMMW BXOZ4AMM MPUCTPOLO, 3rAHO KOPUCHOI
MoZeni [A04aTKoBO MICTUTb  APYrMA  MiYUNbHUK,
OBOPO3pSiAHUIA  NivnMnbHUK, eneMeHT HI, enemeHT
ABO, gBa enemeHTH |, rpyny enemeHTiB | 3a KinbKicTio
CTOBMUIB MaTpuLi ocepeakiB popMyBaHHSI TOMOJOril
JocnigpkyBaHoro rpadea, ernemMeHT ABO-HI,
peecTpauinHMin ~ O6MOK  BWKOHaHO y  BuUrmsAgi
peecTpauiiHoro MacuBy ocepefkiB  He3anexHol
MHOXMHN 3a KinbKIiCTHO CTOBMUIB MaTpui
¢dopMyBaHHA  ToMonorii - gocnigKyBaHoro rpada,
KOXEH OCepefoK sIKoro ckrnagaetbca 3 enemeHTy Hi,
OBox ernemeHTiB |, aBox enemeHTiB ABO Ta Tpurepa,
HYNMbOBUMA Ta OAMYHUIA BXOAWM SIKOro MigkmnoyeHi 0o
BMXOAIB nepworo n gpyroro enemeHtis ABO
BignoBigHO, BuXia4 enemeHTy HI nigknioveHun Ao
nepLioro Bxody nepLlioro enemeHta |, a Buxogu
erieMeHTiB | nigkniodeHi  go  gpyrux  BXoAdis
BignoBigHnx enemeHTiB ABO, npynyomy BMXOAM rpynu
enementiB ABO nigkmioveHi 0O nepwux BxoniB
BiONOBIOHWX eneMeHTIB rpynu enemeHTiB |, Buxodi
enemeHTiB | nigkntodeHi oo Bxoais enemeHTa ABO-HI,
Buxig enemeHta ABO-H| nigkniodeHuit oo Bxodis
enemeHTiB HI BCix ocepenkiB peecTpauinHoro Macmsy
He3aneXHo! MHOXUWHW, Meplumx BXOoAiB  ApYrux
enemeHTiB | BCiX ocepenkiB peecTpauinHOro Macumey
He3anexHoi MHOXWHM Ta MNepLloro BXOA4Yy ApYroro
erieMeHTa I, BUXOOAW  Tpurepis ocepeakis
peecTpauinHOro  MacvBy  He3arnexHol  MHOXWHM
NigKnoYeHi 4o ApyrMx BXOAiB BiAnoBiOHUX enemMeHTIB
rpynu enemeHTiB |, KOXeH BuXxig Aelumdpartopa
NigKnioYeHnn Jo Opyrux BXxofiB enemeHTiB | BCix
ocepeakiB BignoBigHOro psaka MaTtpuui popmMyBaHHS
Tononorii  gocnigpkyBaHoro rpaga Ta [0  Apyrux
BXOZiB NepLuoro i gpyroro enemeHTis | BignoBigHoro
ocepenKky  peecTpauiiHoro  MacuBy — He3anexHoi
MHOXWHW, BUXig AdewwndppaTopa, WO Bignosigae
HanbinbLIoMy 3HaYeHHIo NiYnnbHKKA, TaKoX
NigKMIOYEeHWN 40 NepLIoro BXody NepLUoro enemeHTa
I, Buxio nepworo enemeHta | nigknoyeHun Ao
nepworo Bxody nepworo enemeHta ABO, Buxig
nepworo enemeHta ABO nigknioveHMn OO0 Bxoady
ABOPO3PSAAHOrO MiYMnbHMKA, BUXI4 CTapLLIOro po3psay
OBOPO3PSAHOro MnivvnbHMKa MigKAYEeHUA OO BXoay
3YMWHKN reHepaTopa TakToBUX iMMynbCiB, BUXIg
MOMOALLIOro po3psdy ABOPO3PSAHOrO  MiYnnbHMKA
NigknoYeHnin 4o Apyroro Bxoay Apyroro enemexTa l,
BUXi4 reHepaTopa TakoX nigkniovyeHWn [Oo Bxoady
enemeHTa HI, Buxig enementa HI nigknioyeHnn go
Apyroro Bxody nepLuoro enemeHta | Ta 4o TpeTboro
BXOAy Apyroro enemeHTa |, Buxig gpyroro enemeHta |
NigKnioYeHnin 0o Bxody ApYroro nivunbHUKa, BUXig
apyroro enemeHta ABO nigkmioyeHn OO0 nepLumnx
BxofiB nepwwux enemeHTiB ABO Bcix ocepeakis
peecTpauinHOro MacuBy He3anexHol MHOXUHU Ta [0
BXOAiB CKMAaHHA apyroro NivnnbHUKa Ta
OBOPO3pSAHOro NiYunbHWKa, APYrMin BXig nepLuoro
enemeHTa ABO € Bxogom BMOOpY pexumy npaui
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npucTolo, nepwi Bxoau Apyrux enemeHtisB ABO
ocepefkiB  peecTpauinHOro  MacuBy  He3anexHoi
MHOXWHW € BXOA4aMu  YCTaHOBKM  MOYaTKOBOI
MHOXWHW, BXi4 CKWOAHHA ApYroro mnivnnbHMKa
NigKMIoYeHWn [0 BXOAY CKWAA@HHA MPUCTPOD B
no4aTKoBU CTaH, NepLunin BXig OpYyroro enemeHTta
ABO nigknodeHnii o Bxody CKMAAHHS MPUCTPOIO B
novyaTkoBW CTaH, APYrMi BXig OpYyroro ernemeHTa
ABO € BX0OoOM CKMAaHHSA NOYaTKOBOI MHOXMHM.

Lli enemeHTM cknagatoCb CyTb KOPUCHOI Moaeni,
TOMy WO HeobxigHo 3abe3neynT MOXNUBICTb
3aBaHTaXXEHHs1 MOYaTKOBOI MHOXWMHW B MPUCTPIN,
MOXMMBICTb POBOTU MPUCTPOID Yy PEXMMI, SKLLO
peecTpauiiHUiA  MacuB  OMUCYE He3anexHy He
MakcumarnbHy — MHOXWHY, Yy  pexXuMi,  SKLO
peecTpauinHMiA  MacuB  OMUCYE HE  He3anexHy
MHOXWHY, | MOXIMBICTb NigpaxyHKy KiflbKOCTi BepLUNH
rpadpa y 3HangeHoMy pilLeHHi.

Cytb KOpUCHOT mMopeni NOSICHIOETLCA
KpecneHHsM, e Ha ®ir.1 HaBegeHO yHKUiOHanNbHY
CXeMy MpUCTPOK  Afs  MOWYKY MaKkCUMarbHWX
He3anexXHNX MHOXUH rpada.

MpucTpin ana NOLLIYKY MakCUManbHUX
He3aneXHUX MHOXWH rpada MicTuTb reHepatop 1
TaKTOBMX iMMYnbCiB, NiYUNBbHUK 2, Aewndpartop 3,
OBOPO3pSAHUN NiYnnbHUK 4, enemenTa HI 5, enemeHT
ABO 6, enemeHT | 7, matpuui 8 ocepegkis
cdopMyBaHHA  Tomonorii - gocnigKyBaHoro rpada,
KOXHWUA OCepenoK sIKOi cknagaetbes 3 Tpurepy 9; Ta
enemeHTy | 105 (ge i,j = 1,2,...,n), rpyny enemMmeHTiB
ABO 11;, enemeHT ABO 12, peecTpauinnHuii macus 13
ocepenkiB He3arnexHoi MHOXMWHMW, KOXeH ocepedok
SKoro ckragaetbcs 3 enemeHty HI 14;, enemeHnTis |
16i Ta 16;, enemenTiB ABO 17; Ta 18;, Tpurepy 1% a
Takox enemeHtn | 204-20,, enemeHT ABO-HI 21,
enemMeHT | 22, niumnbHuk 23, BXig 24 cKuoaHHs
NPUCTPOID B MOYATKOBWUW CTaH, BXig4 25 3anycky
NPUCTPOIO, BXiA 26 NnepeBedeHHs NPUCTPOIO B APYrvn
pexum, Bxoaum  2741-27nn  YCTAHOBKW  TOMOMOrii
jocnigpkysaHoro  rpadpa, Bxid 28  cKMOaHHs
no4yaTkoBOl MHOXWHW Ta Bxoau 291-29, yCTaHOBKM
noYaTKOBOI MHOXUHW.

Mpuctpin  ang  posB'A3aHHA  3agadi  npo
MakcMManbHy He3anexHy MHOXUWHY rpadpa npautoe
HaCTyMHMUM  4YMHOM. HeoOxigHO  3HaWTM  Taky
NiAMHOXWMHY BEpLIMH 3a4aHOro  HEeOopPiEHTOBAHOIo
rpacda 6e3 netenb, Wob byab-aki OB 3 HUX He Gynu
CYMbKHUMY, | goaaBaHHst Oyab-sKOi iHLIOI BEPLUMHK
0O Uuiei nigMHOXWHWM npu3Boauno 6 A0 MopyLlieHHs
nonepeaHbOl  YMOBM; TaKOX 3HaWTU  MILHICTb
3HangeHol MHOXMHW. B 3anexxHocTi Big pexxumy npadi
npucTpoto Tpeba BecTu nowyk crnoyatky Oyab-sKoi
He3anexHoi MHOXMWHW, MOTiIM JoAaTu BEPLUUHM, LI06
CTBOPWUTW MaKCMManbHy MHOXWHY, abo BUKOHATK
TiNbKM OCTaHHIO Aito.

Cnouatky imnynsc 3 Bxogy 24 nepemukae
Tpurepun 911-9nn, Ta NIYUNBHUKK 2, 4 B HYNbOBWUIA CTaH,
TakoX LUen iMnynbC nodaeTbCs Ha BXiO ernemMeHTa
ABO 12, Ha Buxodi AKoro popMyeTbCs OAMHUYHWNA
curHan, sikMn noTpannsie Ha Bxoau ernemeHTiB ABO
174-17,, WO npu3BOAUTbL MO MNOAAHHS OOUHWYHOrO
curHany Ha HynboBun BXxig Tpurepis 19:-19, Ta
nepeMmkaHHs iX B HyrNbOBUIN CTaH, TaKoX OOVHUYHUIN
curHan 3 Buxogy enemeHta ABO 12 nepemukae B
HYNbOBWA CTaH niynnbHUK 22. Lle nigrotosmnioe
npucTpin ao pobotu. MNoTim B NpUCTpilA 3a AONOMOroH
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YCTaHOBOYHUX BXOAiB 2711-27nn  3aBaAHTaXYETbCS
iHdopMaLis Npo Tononorito HeopieHToBaHOro rpadga
6e3 netenb - matpuus cymikHocTi. [Mpu ubomy
Tpurepn 9; Ta 9 NepeMuKalnTbCa OO0 OAMHWYHOIO
CTaHy, SKLWO B rpadi € pebpo mixx BepumHamu i Ta j.

Micna uporo, sKWO B HassBHOCTI € ModaTKoBa
MHOXMWHA, OTpMMaHa Gyab-SkuMm cnocoboM, ii MoXHa
3aBaHTaXUTU 3a Jonomoroto BxodiB 294-29,. [pu
LUbOMY, SKLLO BepLUMHA i rpada HanexuTb No4aTKoBin
MHOXWHI, Tpurep 19; NoBMHEH OyTN yCTaHOBNEHUM B
OOMHWYHWIA cTaH. lNModaHHs oAMHWYHOro curHany Ha
BXia4 29 npu3BoauTb OO0 MOSIBU OOUHWYHOrO CuUrHany
Ha Buxodi enemeHTa ABO 18;, dkui noTpannsie Ha
OAVHUYHUIA BXiO Tpurepy 19;, WO nepeMukae Tpurep
19i B 0O4MHWNYHWI CTaH.

Akwo 3aBaHTaxeHa noyaTkoBa MHOXWHA €
He3anexHow He  MakCUMarnbHOK  MHOXMHOIM,
noJaeTbCs curHan Ha BXig 26 Ans nepeBefeHHA
npucTporo B Apyrui  pexum npaui. Konu Bcro
HeoOXxigHy iHdOpMaLjlo 3aBaHTaXeHo, Mo4aETbCH
curHan Ha Bxig 25, i npucTpii noyMHae npauosaTt 3a
TakTamu. BnpogoBX KOXHOrO TakTy nepeBipseTbes
MOXIMBICTb  MPUCYTHOCTI  OAHIEI  BEPLUMHUW B
MakcuUMarnbHii He3anexHin MHOXMHI. CurHan Big
reHepaTtopa 1 TakTOBUX iMMYINbCIB Yepes NiYUNbHUK 2
notpannse Ha Bxig Aewwndpatopa. Ha Buxopi
AelmdpaTopa 3 HOMEpPOM, WO BiAMNOBIAAE 3HAYEHHIO
NiYnnbHUKa 2, BCTaHOBMIOETLCA OAMHWYHUI curHan,
Ha iHLIWX BUXOAaX - HYMbOBI CUTHaNW.

Ha Takti i (me i=1,2,...,n) Ha Buxomi i
dewmdpaTopa 3  BCTAHOBMIOETLCH  OAMHUYHUIA
curHan. Len curHan noTpannsie Ha Apyri Bxoau
enemeHTiB | 10i1-10in, Ha BMUXOAAX AKUX POPMYIOTLCSH
CUrHanu, LWo [OpiBHIOTL CTaHaM  BigMOBIAHMX
Tpurepis 9i1-9in. Ha Apyri BXxoamn iHWKMX enemeHTis |
10j1-10jn (me j=1,2,...,n; j#i) NOTPaNnsATb HyNbOBI
curHanu 3 iHWux Buxoais AewwmndppaTtopa 3, ToMy Ha
BMXOOAX UMX enemMeHTiB 3'ABMNSETbCA  HyNbOBUN
curHan. Ha Bxogu koxHoro 3 enemeHTiB ABO 114-11,
nogawTbCca BUXiOHI curHann BCiX enemeHTiB | 10i-
10k (me k=1,2,...,n), npuyoMy BuUXigHWA curHan
enemeHTy | 10k gopiBHIOE cTany Tpurepa i, BUXiaHi
CUrHanu iHWuX ernemeHTiB | cTtoBnus kK mMaTtpuui 8
ocepeakiB (OpMYyBaHHS TOMOJoril  AOCAIMDKYBAHOro
rpacpa HynboBi, Yepe3 Le Ha BUXOOaX €nemMeHTIB
ABO 114-11, cbopmMylOTbCA CUrHanM, WO AOPIBHIOKTHL
BUXigHUM curHanam TpurepiB 9i1-9in. Takum YMHOM Ha
Buxogax enemeHTie ABO 11411, 3'aBnstoTbcA
curHanu, Wo BignosigawoTb psagky  matpuui 6
ocepefkiB (OpMyBaHHS TOMoOsoril  AOCAIMKYBAHOro
rpadpa, TobTo psaaKy MaTpuLi cyMikHOCTI rpada.

Ha Bxoan enemeHTiB | 204-20, noTpannsawoTb
curHanm 3 BuxodiB enemeHtiB ABO 11411, Ta
Buxopfis Tpurepis 191-19, peectpauinHoro macvsy 13
ocepefkiB  HesanexHoi MHOXuHW. Ha  Buxogi
enemeHTa | 20¢ 3'9BNSAETbCA OOMHWMHMA CUrHan,
AKWO BepwumHa K HanmexuTb OO0  MNOTOYHOro
HaBMNKEHHS LUYKaHOI MHOXWHM, ToOTO Tpurep 19
3HaxoAuTbCA B OOMHWYHOMY CTaHi, Ta B rpadi €
pebpo Mix BepwuHamu k Ta i, TO6TO Tpurep 9i
3HaxoAMTbCA B OAMHUYHOMY CTaHi - Ha BuUXOQi
enemeHta ABO 11 oOAMHWYHMIA curHan, abo
HyNbOBUI CUrHan, SKWO BepLuMHa K He HanexwTb o
MOTOYHOrO HAaBMNWKEHHS LUYKaHOI MHOXWHW, TOBTO
Tpurep 19¢ 3Haxo4uTbCA B HyNbOBOMY CTaHi, abo B
rpacpi Hemae pebpa Mmix BepwmHamu k Ta i, To6TO
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Tpurep 9k 3HaxoAMTbCA B HyNbOBOMY CTaHi - Ha
Buxogdi enemeHTa ABO 11 HynboBUIA curHan.

Buxoaun Bcix enemeHTiB | 204-20, nogatoTbCca Ha
Bxogn enemeHty ABO-HI 21, Ha Buxogi skoro
OPMYETLCA HYNBbOBUIN CUrHarn, SKWO BepLUMHA i
CyMiXkHa xo4a 6 3 OfHi€l0 BEPLUUHOI, LU0 HaneXuTb
[0 MOTOYHOTO HABNKEHHS [0 LUYKAHOI MHOXMWHW, i
OAVHUYHWIA CUTHar, SKLWO BepLUMHA | He CyMbKHa Hi 3
OOHOI BEPLUMHOW, WO Hanexutb A0 MOTOYHOro
HaBNKEHHS LLIYKAHOI MHOXMWHN.

BuxigHun  curHan enemeHta ABO-HI 21
noTpannse Ha BXoAW KOXHOro 3 ernemeHTiB HI 144-
14,, sKi iHBEpTYlOTb CUrHan Ta BigcunaloTb MOro Ao
neplumx sxofis enemeHTiB | 154-15,, Ta nepLui Bxoau
KOXXHOro 3 enemeHTiB | 164-16,. CurHann Big
Jewmndppatopa 3 noTpanndTs Ha Apyri Bxoau
ernemeHTiB | 154-15, Ta 164-16,. ToMmy, Ha Buxogax
erniemeHTiB | 154-15, Ta 164-16,, kpiM enemeHTiB | 15
Ta 16; popmylOTbCS HYMbOBI CUrHamu, a BUXIOHI
curHanu enemeHTtiB | 15 Ta 16; dopmyroTbCa
HACTYMHUM YMHOM: SIKLLO BUXIOHWA CUTHamM eneMeHTy
ABO-HI 21 HynboBun, Ha Buxoai enemeHta | 15
3'ABNAETbCA  OAMHWMHMI  CUrHam, a Ha Buxofi
erieMeHTa | 16; 3'9BNSETbCA HYMbLOBUW CUrHan, Ta
AKWO BuXigHUA curHan enemeHty ABO-HI 21
OAMHUYHMIA, Ha Buxodi enemeHTa | 15; 3'aBnseTbes
HYMbOBWUMA CUrHan, a Ha Buxodi enemeHta | 16
3'ABNAETLCA OAMHUYHUIA CUrHan.

Buxogn enementiB | 154-15, notpannaiTb Ha
Bxoan enemeHTiB ABO 174-17,, iHLWI BXOAM enemMeHTIiB
ABO 174-17, 3anuwialoTbCs HYNMbOBUMW BMPOLOBX
poboTM npuCTpol, TOMY Ha CurHanm BuxoZax
enemeHTiB ABO 174-17, gopiBHIOBaTMe BUXiGHOMY
curHany enemeHtiB | 154-15,. Buxogn enemenTis |
161-16, NnoTpannsoTe Ha Bxoan enemeHTiB ABO 184-
18,, iHWi Bxogu enemeHTiB ABO  184-18,
3anvwalTbCad  HyNbOBMMM  BNPOJOBX  poboTK
NPpUCTPOI0, TOMY CUrHan Ha Buxogax enemeHTisB ABO
18+-18,  popiBHIOBaTUME  BUXIOHOMY  curHany
enemeHTiB | 161-16.

Buxoan enemeHtiB ABO 174-17, moTpannsiotb
Ha HynboBi Bxogu TpurepiB 191-19,, a ABO 184-18,
noTpannsalTe Ha OAWHWYHI BXoan TpurepiB 194-19,,
ToMy Tpurep 19i nepemMukaeTbca B OOQUHUYHUIA CTaH,
SKWO BepwuHa i rpada He CyMmikHa 3 XXOOHOW
BEPLUMHOLIO, LLO HaMNeXuTb 40 NOTOYHOro HabnvKeHHs
00 LWYKaHOT MHOXWHMW, Ta B HYMbOBUM CTaH, SKLIO
BepwmMHa i rpada cymikHa xoda 6 3 opHielo
BEPLUMHOLO, LLO HaMNeXuTb 40 NOTOYHOro HabnvKeHHs
[0 LyKaHOi MHOXWUHW. CTaHu iHWKX Tpurepis 191-19;,
He 3MiHIOTbCS.

Ha Takti n, kpiM onucaHux Ai, OAVHUYHUI
curHan 3 Buxogy n gewmdparopa 3 nonage Ha BXig
eriemeHTa | 7. KpiMm TOro, no 3aKkiHYeHHi TakTy,
HYNbOBWIA CUrHan reHepatopa 3 noTpanuTb Ha BXif
enemenTy HI 5. Ha Buxogi enementa HI 5 3'autbes
OAVHUYHUI CUrHar, SKW NoTpanuTb Ha ApYyrui BXig
eriemeHTa | 7. Lle npussege 0o nosiBU OOUHUYHOrO
curHany Ha Buxofi enemeHTta | 7 i, sk Hacnigok,
enemeHta ABO 6, wWo 36iNbWNTL 3HAYEHHSA
OBOPO3PSAHOro  nivunbHWka 4  Ha  oAMHWLO.
BrnpogoBx iHWUWX TakTiB, BUXig n gewwndpaTtopa 3
3anuaeTbCa HynbOBUMM, TOMY CWUrHam Ha BWXOAj
enemeHTa | 7 3anuwiaeTbCsa HyNMbLOBUM.

Axkwo npucTpin He nepeBoaAMBCA 00 Opyroro
pexxumy npaui, Ha BUxodi 4BOPO3PSAHOro NivnibHUKa
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chopmyetbca  kog «01», iHakwe kog «10». B
nepwomMy BUNagKy, Ha HACTYMHOMY TaKTi 3Ha4eHHs
niymnbHuka 2 6yge ckuHyTo B 0, Ta UMK 3 N TakTiB
NoBTOPUTLCS. Y APYroMy BUNagKy, O4UHWUYHWIA CUrHan
3 BMXOQYy CTaplioro po3psgy ABOPO3PSAHOro
nivyunbHWKa 4 NOTpanuTb Ha BXiA 3yNWHKU reHepaTopa
TaKTOBUX iMMynbCiB, Ta MPUCTPIA 3YNUHUTL CBOIO
poborTy.

Akwo  novyatkoBa  MHOXMHA, fKy  ©Byno
3aBaHTaXeHoO B peecTpauinHun macus 13 €
He3anexHo MHOXWHO, peecTpauinHui macus 13
ONUCye Ha JaHU MOMEHT MakCuMMaribHy HesanexHy
MHOXMWHY rpadpa, Wo npeacTasneHnin B matpuui 8
¢dopMyBaHHA  ToMonorii - gocnigKyBaHoro rpada.
IHakwe  peectpauinHui  macuB 13 onwucye
HeMaKCUMarnbHy He3anexHy MHOXMWHY, i NOBTOpHEe
BMKOHaHHA N TakTiB npu3Bege A0 TOro, Lo
peecTpauinHuii macus 13 onmMcyBaTume MakcumarisHy
He3anexHy MHOXWHY rpadpa. KpiMm Toro, Ha TakTi 2n
OAVHWYHWUM CcuUrHan 3 Buxogy n Aewmdppatopa 3
nonage Ha Bxig enemeHta 17. Kpim Toro, no
3aKiHYEHHi TakTy, HYNbOBWUW CUrHan reHepaTtopa 3
notpanutb Ha Bxig enemeHty HI 5. Ha Buxogi
enemeHTa HIl 5 3'9aBUTbCS OAMHWYHWIA cUrHan, siKUN
notpanutb Ha Apyrun Bxig enemeHta | 7. Ue
npu3seae 00 MOSBU OAMHWYHOIO CUrHamy Ha BuXogi
enemeHTa | 7 i, ak Hacnigok, enemeHta ABO 6, Lo
36iMblLUNTL 3HAYEHHSA OBOPO3PSAHOrO nivunbHUka 4
Ha oavHuuo. Ha Buxodi ABOPO3psSAHOro nivvnbHUKa
4 cdopmyetbca ko «10». OOMHWYHWMIA curHan 3
BMXOAY cTapLuoro po3psgy  ABOPO3PSAHOrO
nivyunbHWKa 4 NOTpanuTb Ha BXiA 3YMWHKU reHepaTopa
TakTOBUX iMMynbCiB, Ta MPUCTPIA 3YNUHUTL CBOKO
poborTy.

Ha uen MoOMeHT peecTpauinHui macus 13
rapaHToBaHO OMUCYE MakCUMarnbHy He3anexHy
MHOXMHY rpada. Npyn HeoOXiAHOCTI NPOLOBXEHHS
MOLUYKY [HLUMX MaKCMMalnbHUX HEe3aneXHWX BepLUnH
HeobXigHO nogaTW OAWHUYHMIA curHan Ha Bxig 28
CKMO@HHA MOYaTKOBOI MHOXMWHW, WO npu3Bege 4o
(POpPMYBaHHS  OOMHWUYHOIO CUrHamy Ha BWXogi
enemeHta ABO 12 Ta ckmpanHsa TpurepiB 194-19, i
niyunbHUKa 23 B HYNbOBWUW CTaH, Micns  UbOro
3aBaHTaXUTW [0 pPeecTpauinHOro Macuby  iHLIY
noYaTkoBY MHOXWHY i NOAaTV OOAVHWYHWUIA CUrHan Ha
BXig 25 3anycky npucTpoto, o6 noBTOpUTW Mpouec
NOLLUYKY pilLeHHS.
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