Joknajbl ceMuHapa «ITeopust aBToMaTOB»

B 2022 rony na mayunom cemuHape «Teopust aBTOMaTOB» MO PYKOBOI-
crBOM Tpodeccopa Diabapa Dibaapouda [acanoBa cocTostioch 14 mokijia-
JIOB.

2 mapta 2022 rona

AcuMmnTorndyeckmn Xoporime ceMeiicTBa
KJjaccniuecknx 1 kBaHToBbIX LDPC kogoB

H.c. [Tanrenees I1. A., m.a.c. Kaages . B.

Knaccuueckne LDPC Koabl ABIAIOTCS BasKHBIMU KOMIIOHEHTAMU COBPE-
MEHHBIX CHCTEM XPaHEHHUs W IIepeJladd JaHHBIX. VX KBAHTOBBIE AHAJIOTU
(qLDPC xospl) 06ermator 3HaUnTEeIbHY0 SKOHOMHIO PECYPCOB B IIPOTOKOJIAX
JUIsT OTKAa30yCTONYINBBIX KBAHTOBBIX BhIYucjeHuit. Haunnasi ¢ ocHoBomosiara-
forreit paborer Pobepra INammarepa B Hagase 1960-x romoB OBLIO M3BECTHO,
YTO CYIIECTBYIOT ACUMIITOTHIECKU X0Opoliue cemeiicTBa Kiaccuieckux LDPC
KOJIOB, T.€. CEMEHCTBa, IJIe PA3MEPHOCTb M MUHUMAJILHOE PACCTOSHUE Pac-
TeT JINHEHHO ¢ POCTOM UIMHBI Koja. Bosee Toro, 35 jer cuycrs Curicep n
Crunmen Hanum 3(h@GEKTUBHBIN CIIOCOO MOCTPOEHUs] TAKUX KOJOB HA OCHOBE
rpadoB pacmmpureseii (IKcnanaepHbie Kojpbl). B To ke Bpemsi, BOmpoc o cy-
[IECTBOBAHUU acUMIITOTHYECKH Xopommx KBanToBbix LDPC komos (qLDPC
TUIIOTE3a) OCTABAJICA OTKPBITBHIM yzKe Oosee JBYX JeCATUICTHI.

B nmokmase Oyner pacckazano 06 aHAJIOTe SKCIIaHAepPHBIX Koo Cuncepa
n CruiMeHa, TO3BOJISIIOIIEM CTPOUTH aCUMIITOTUYECKH XOPOIIne ceMeicTBa
kBaHTOBBIX LDPC K0/10B Ha OCHOBE MEPBBIX I'PYIII TOMOJIOTUN HEKOTOPOI'O
JIBYMEPHOI'O IEITHOro KoMILiekca, 9To jokasbiBaer qLDPC rumoresy. Bosee
TOro, OyJIeT IPOJEMOHCTPUPOBAHO KaK PACCMATPHUBAsi BTOPBIE I'PYIIIBI TOMO-
JIOTUI TTOJTyYIE€HHBIX IEIHBIX KOMILIEKCOB MOXKHO JOKA3aTh CYIIECCTBOBAHUE
KJIACCUYECKUX JIOKAJbHO TECTUPYEMBIX KOJOB C ONTUMAJIHLHBIMU ACUMIITOTH-
YeCKUMU TTapaMeTpPaMu, 9TO B CBOIO OYEPEb PENIaeT APYTIyI0 BaXKHYIO OT-
KPBLITYIO TIPOGJIEMY, HAa3bIBAEMYIO CO-THIOTE30i, OTBET HA KOTOPYIO TaK¥Ke
HEJIABHO HEe3aBHCUMO ObLT 1mojiydeH B pabore arXiv: 2111.04808.

B BeicTyILUIeHUN mpejniosiaraeTcs JaTh 0030p KOHCTPYKIIMU ¥ 1I0KAa3aTh
HEKOTOPBIE OCHOBHBIE UJIEH, UCIIOJIb3yeMble B JIOKA3aTE/IbCTBE, TAKUE KaK I10-
HATHUE JIOKAJbHON MUHUMAJILHOCTH, 3AMMCTBOBAHHOE M3 TEOPUU MHOI'OMED-
HbIX pacmupureseit. Jlokiam ocuoBan Ha pabore arXiv: 2111.03654.



9 mapra 2022 roga

ITpenukarbl k-3HAYHOI JIOTUKU U 331293
YIOBJIETBOPEHUS OTPAHUICHUAM

c.H.c. 2Kyk /1. H.

B 1969 rony 6bli1a OTKpPBITa YJUBUTEIbHAS CBS3b MEXKIY DYHKIUIMHU U
IpeIUKaTaMy, a UMEHHO, OBLIO IIOCTPOEHO B3aNMHO-O/HO3HAYHOE COOTBET-
CTBHE MEXKJy 3aMKHYTBIMU KJiaccaMy (DYHKIMI ¥ 3aMKHYTBIMH KJIacCaMu
npeauKaToB. HecMoTpst Ha 9TOT pe3yJbTaT, MHOI'ME I'0JIbl IMEHHO (DYHKIIUU
ObLIN TJIABHBIM O0'HEKTOM HUCCJIEJIOBAHUI, & MPEIUKAThI (OTHOIIEHUsI) OCTa-
BaJIMCh BCIIOMOI'aTeIbHBIM MHCTPYMEHTOM JJIsI OIIMCAHUSI IIPEJIIONHBIX U 3a-
MKHYTBIX KJIACCOB.

B moknane Oymer mpemcraBieH 0030p Pe3y/IbTaToOB, HMOJIYYEHHBIX C II0-
MOIIBIO II0JIXO/Ia, B KOTOPOM OCHOBHBIM OOLEKTOM SIBJISIIOTCS IPEUKATHI, a
GYHKIUK UrPAIOT JIMIIH BCIOMOTATEIbHYIO POJIb.

23 mapta 2022 roma
Onenku 3HEpronoTpedIeHns 0ObEMHBIX CXEM
M.H.c. Edpumon A. A.

Emé B cepemnne XX BeKka B CBSI3H C MHTEHCHBHBIM Pa3BUTHEM BBIUMC-
JINTEJIbHOM TEXHUKHU BO3HUKJIA 33/1a98 CHHTE3a CXEM, BHIYMCJISIONIUX OY/I€BbI
dyHKIMKE u omneparopbl. OIHON M3 OCHOBHBIX M HamboJIee MOIPOOHO UCCIe-
JIOBAHHBIX MOJIEJIEl CXeM BJISIeTCsI cXeMa M3 (PYHKIIMOHAJIBHBIX 3JIEMEHTOB
(CDY). B kauectBe xapakrepuctuku onTuMaabHocTn CPD MOXKHO pacemat-
PUBATH CJIOXKHOCTb — KOJUYIECTBO (PYHKIIMOHAJIBHBIX 3JIEMEHTOB, COJEeprKar-
muxcst B cxeme. Takum oOpa3oM, IOJ CJIOXKHOCTBIO OyJieBoit (DYHKIIUN WK
omepaTopa OyIeM MMOHUMATh MUHUMAJIBHYIO CIOXKHOCTH CXEMbI, PEAJH3YIO-
Y0 JTAHHYIO (DYHKIWIO WU OIepaTop.

Ormerum, aro B Mogeaun CPD He yUIUTHIBAIOTCS BIIOJHE €CTeCTBEHHBIE
OorpaHUMY€HUsd Ha pasMeIlleHrne 3JIEMEHTOB CXeMbI B IIJIOCKOCTU HUJIX IIPOCTPaH-
CTBE, CIIOCOOBI MX COEIWHEHWs, pa3BOIKa MPOBOIOB W T.I. B meiicTBUTE /b~
HOCTH, JI0Dasi CXeMa COCTOUT U3 OTJEJIbHBIX 3JIeMEHTapHbIX Jacreil (byHK-
[IMOHAJILHBIX 3JIEMEHTOB), KOTOPbIE UMEIOT OIPEJIEJICHHYIO JJINHY, IHUPUHY
U COEIUMHSIIOTCS IIPOBOIHUKAMM, Pa3MePhl KOTOPBIX CJIEAYeT YUUTHIBATDL IIPH
OIIEHKE CJIOXKHOCTH PeaJIbHBIX YCTPONCTB.

B nmokitajzie paccMarpuBaioTcss OObEMHBIE CXEMBI, SIBJIAIOIIIECS YKJIa KON
cxeM (PYHKITMOHAJIBHBIX 3JIEMEHTOB B IIPOCTPAHCTBE. BBIT paccMoTpen Kjacce
00BEMHBIX CXEM, pean3yomux OysaeBbl omeparopbl. st 9TOr0 Kjacca Io-
.Hy“IeHbI BEPXHAA 1 HU2KHAA OIIEHKa ITOTEHITNAaJIa — MePbl MOIIIHOCTH, paBHOfI



KOJIMYIECTBY 3JIEMEHTOB CXE€MBbI, BBIIAIONINX €INHUILY Ha JAHHOM BXOIHOM Ha-
6ope. Ilonyden nopsaox dpyuxknuu [llenrona nmorenmuasia i Kjacca BCIOILY
OIIPEJIEJIEHHBIX OIEPATOPOB Jist OOBEMHBIX CXeM 0e3 OrpaHMYeHUil U CXEM C
6J'II/13KI/IMI/I BbIXO/JIaMM, a TaK2Ke HUXKHAA OIleHKa JIJId YaCTUIHBIX OIIepaTOpPOB.

30 mapta 2022 roma

AaroputM, IpaKTUYIEeCKN MaKCUMU3UPY IOMIIIA
TOYHOCTD k-KJjaccuduKalum Ha MHO>KECTBe
npeacTaBuUTe el kK KiiaccoB 3KBUBAJIEHTHOCTU

nou. bepuagorr A. K.

WNnest narmoit paboThl poAMIACH IIPU PEIeHNH 3aa4i BBIOOpa CJIOBApS
JJIsT pa3paboTK HEMHBAa3WBHOIO MHTEpdeiica MO3r-KOMILIOTED C MaHUITY-
JISTOPOM JIJIsI JIFOJIel ¢ OrpaHMYeHHBIMU BO3MOXKHOCTSIME. IIpu paszpaborke
YCTPORCTBA BO3HUKJIA HEOOXOINMOCTH HOI00paTh C/IOBapb U3 CJIOB-CHHOHU-
MOB, 00bEIMHEHHBIX B kK KJIaCCOB 9KBUBAJEHTHOCTH 110 CEMAHTUYIECKON OJIn-
30CTH. 3aJa1a COCTOSIIa B TOM, UTOOLI HANTH TaKoe MHOYKECTBO IIPEICTABH-
Teseit k K1accoB 9KBUBAJIEHTHOCTH, Ha, KOTOPOM Kk-TOUHOCTH KJIaCCH(pPUKAITUN
kiraccudukaropoM K yIoBIeTBOPSIET ONpeieeHHbIM KpuTepusam: (1) makcu-
MaJibHasl TOYHOCTH Kjaccudukanmu, (2) MaKCUMUHAJIbHAST TOYHOCTH — TOY-
HOCTBH KJIacCH(PUKAIMN KarKI0M Mapbl paclpeneeHnii CJI0B He HUXKE OIpe-
JleJIeHHOrO 3HadeHus1. Vlaest 3aK/fodajach B TOM, YTOOBI IIPEICTABUTE CJI0BA
(MHOKeCTBA), CrPYLIUPOBaHHbIE B k KJIACCOB 9KBHBAJICHTHOCTH, B BuUje k-
JIOJIBHOTO B3BelleHHOro rpada G u HalTu k-I0IbHYIO KJIUKY, YIOBJIETBOPSI-
OIYIO OIIpeJieJIeHHBIM KpuTepusiM. 1Ipenmoxkerssrit Ajqropurm 1 1103BOJISLI
MOJIyYUTh k-TOJIbHBIE KJIUKH C MaKCHMAaJbHOW TOYHOCTBIO KJIACCU(DUKAIIAN
HaUXYJIIIero ciaydas; AjropurMm 2 obecreduBall k-I10bHbIE KUK C MaKCH-
MaJIbHBIM CyMMapHBIM BECOM. 3aJIa4a IMOMCKA MAaKCHUMAJJIbHON KJIUKHA OTHO-
curca K kiaaccy NP-rpynnpix. OnHako mpeiacTaBieHHbIE aJIrOPUTMBbI IT03BO-
JISTIOT BBIOpATh HAOOD IpeacTaBUTENEH ONTUMAIBHO C TOUKHN 3PEHUsT IIPAKTH-
9eCKOM MaKCHMU3aIUA TOYHOCTH KJIACCH(DUKAIMN ¥ BPEMEHU BBIIIOJHEHHMSI.
AJITOpUTMBI YBEJIMUNBAIOT CKOPOCTH MMOJI00pa MpeJcTaBuTe el Ha b MOpsiI-
KOB II0 CPABHEHUIO C aJIFOPUTMOM IIOJIHOIO Iepebopa ¢ HeOOJIBIIOM moTepeit
TOYHOCTH.



13 ampesnst 2022 roga

Bompocs! Bbipa3zuMocTu B KJjaccax
KYCOYHO-JIMHENHBIX PYHKIINI

nmxkenep Kan A. H.

Kycouno-nuneiinbie (GpyHKIUU UCIOIB3YIOTCA MPU IPOECKTUPOBAHUHI HC-
KYCCTBEHHBIX HEIPOHHBIX ceTell, K HUM OTHOCATCS CYILEePIIO3UIUU U3 JIMHeH-
ubix dyukiuit 1 RelLU. Pabora npoposmkaer unccnenosanus B. C. Iomosau-
KOBa II0 BBIPA3UMOCTU Yepe3 CYNEPIO3UINU B KJlaccaX KyCOYHO-JIMHEHHBIX
dyuknumii, cojepKamux jguHeiinbie dyHknuu. [Ipu 3TOM OorpaHmYeHUn JJIs
KJIacca KyCOYHO-JTMHEHHBIX (DYHKINI HallIeHbI IPEJIOIHbIE Kitacchl. O THIM
U3 HUX SBJISIETCS KJIACC COTVIACOBAHHBIX (DYHKIINA, KOTOPBIA COIEPIKUT €JIHH-
CTBEHHBII [TPEJIITOTHBIN ITOJIKJ/IACC, BKIIOYAOMN JuHeiinbe dyrkimn. [loka-
3aHO, 4TO JI0bas KyCOUHO-JINHeliHast HellpepblBHas (DYHKIMSA JIBYX [E€PEMEH-
HBIX BbIpaxkaercs 4deped JimHeiinbie ¢yukiun u RelLU. IToctpoena pererka
OJTHOMECTHBIX CJIEJIOB 3aMKHYTBIX KJIACCOB KYCOYHO-JIUHEHHDLIX (DYHKIHNA C
paccMaTpuBacMbIM OIPDAHUYCHUCM.

18 mas 2022 rona

AcuMniToTNKa YMCJIa HOPOroBbIX (PYHKIWNI 1
ACMMIITOTUKA YMCJIa BBIPOXKJIEHHBIX +1-MaTpuii

o, Mpmaros A. A.

B mokmajzie OymeT pacckazsaHO O PeIleHnn JIBYX, CTABIIUX yKe KJIaCCHuIe-
CKUMU, [IPOOJIEM JIMCKPETHON MaTeMaTUKN, MATEMATUIeCKO KNOEPHETUKHU 1
koMmOuHaTopuku. OHON U3 ITUX MPODJIEM SIBJISETCS HAXOXKJIEHUE ACUMIITO-
TUKHU YUCJIa TOPOroBbix (yHKImii, Koropas B crarbe A.J[.Kopiyrosa (c.
A.JT.Koprynos, YMH, 2009, T.64, B.5(389)) BK/lOUYeHA B CIIMCOK BarKHBIX
HEPEIIeHHBIX MPO0JIEM JUCKPETHON MaTEMATUKU W MaTeMaTHIeCKOil Kubep-
weruku. B 19 Beke L. Schléafli B skBuBaieHTHBIX TepMUHAX MOJIYYUIT (OKOJIO
1850 1.) BEPXHIOIO OILIEHKY JJIsl YKCiIa HoporoBbix dbyukmumii P(2,n):

P(2,n) < 22 <2n;1).

C ko#ra 50-X roJI0B IPOIIJIOTN0 BEKa BOIIPOC O HAXOXKIEHUU IUC/Ia TIOPOTOBBIX
dyHKIMIT cTaJ OJHUM U3 IEHTPAJBHBIX BOIIPOCOB OPOTOBOil joruku. B psme
crareii ObLIN [OJTyYeHbl HIZKHUE OlleHKN it P(2,n), 6ausKne 1o mopsijiky
sgorapucdma k Bepxueit onenke L. Schlafli. Hamnyumas nmxugas ornenka B
9TOM cepun paboT ObLIA MoJIydeHa aBTopoM B 1993 romy:

P2,n) > 2"°(-w%) . p (2, [7(”—1)]) .

logy (n — 1)



[Ipobiema o pacupeie/leHNE 3HAYEHUI JeTepMUHAHTa £ 1-MaTpUIbl HHTEH-
cuBHo u3y4vaercs ¢ 30-x romos 20-ro Beka (cm. A.M.Odlyzko, Journal of
Comb.Theory, Ser.A 47, 124-133 (1988)). B 1963 romy Komlés J. (omy6mn-
KOBaHO B 1967 rojy) jiokasas, 9To BEPOSITHOCTD BBIPOXKJIEHHOCTHU CJIyYaliHOI
Bepuynmuesoit 0,1-marputisr M, ¢ pocTOM pa3MepHOCTH CTPEMUTCA K HYJIIO,
9TO BEPHO U Jjid £ 1-maTpurr:

P, < Pr(det M, = 0) = o, (1).

B 1977 romy ou yiydimui cBOit pe3y/ibTar 10 BePXHEH OIeHKHN

1
P,<O|—).
! (\/ﬁ )
B 1995 rony Kahn J., Komlds J. u Szemerédi E. nobunnch sKcIoHEHIIMAIb-

Horo ybbiBanus Bepxueii onenku: (0.999 + 0,(1))". B 2007 rogy Tao T. m
Vu V. moiy4umiu oneHky (% + on(l))n, a B 2009 romy Bourgain J., Vu V. H.

u Wood P. M. ynyammunu ee 1o (? + on(1)>n. B 2018 roxy K. Tuxomupo-

BBIM OBILJIO TTOKA3aHO, UTO
1 n

B nokmame 6ymer mccieqoBaHO MPEICTaBIeHNE YUC/Ia TTOPOTOBBIX (DYyHK-
I B KOMOMHATOPHO-TOIIOJIOTMYECKIX TEPMUHAX, BBITEKAIOIIEro U3 paboT
L. Schlafli, Zaslavsky T., Hall P. u Folkman J., u nokasana CBsi3b 4mcIa
P(2,n) ¢ 9nucjioM BBIPOXKJIEHHBIX + 1-MaTpUIL, TI03BOJISIIONIAs YCTAHOBUTD CJIe-
JyIOIue aCUMIITOTUKH.

Teopema 1. Acumnmomura eeposmnocmu Py, pasha:
291—n
P,~(n—-1)"2""n— oc.

Teopema 2. Acumnmomura “ucaa nopo2osuir GyHKUU pasHa:

2" —1
P(2,n)~2( ),n—>oo.
n

ITonHoe M3/I0KEHNE PE3YIBTATOB MOXKHO HAWUTH 110 aJpecy

https://arxiv.org/pdf/2004.03400v3.pdf
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ITapameTrpo-acddekTuBHas pacinndpoBKa OyJIeBbIX
dbyukimit

M.H.c. BeicTpbirosa A. B.

Pacmudposka dyukunuii (learning theory) — nanpasiienne mareMaTnky,
KOTOPOE HAYAJIOCHh PA3BUBATHCS NMPAKTHIECKHU ITOJIBEKa Ha3a. DTa 00JIacTb
0CTaEeTCsT AKTYAJIBHON U T10 Ceil JIeHb, ITOCKOJIBKY CBSI3aHA C BOCCTAHOBJIEHUEM
ONTUMAJILHBIM 00pa3oM mHboOpMaImu 00 ucciearyeMoM 00beKTe Ha OCHOBE
YACTUYHBIX CBeJleHuil 0 HeM. Bojtee hopmasibHO, 1o pacmudpPoBKOil (hyHK-
MU U3 3aaHHOTO Kjacca F MoHUMAaioT urpy Mexkiay ‘yaeHuKoM U ‘‘yanTe-
JieM”’, B KOTOPO#i yUUTe b 3araIblBaeT OJHYy (PYHKIINIO U3 Kiacca F', a yJeHnK,
3HasI 3TOT Kjacc F' MOJHOCTBIO, HO He 3Hasl BBIOOP yUHUTessl, 3a/laeT yIuTe-
JIIO 3aIIPOCHI PA3PEIIeHHOr0 THUIIA, IOJIYyYaeT OTBETHI OT YUIUTEJsd U Ha OCHO-
Bé 9TUX OTBETOB BOCCTAHABIMBAET KAKYI0-TO WHMOPMAIINIO PO BBIOPAHHYIO
BYHKITHIO.

YT100b!I OIEHUTDH, HACKOJILKO OBICTPO MOYXKHO PacIIudpoBaTh (DyHKINHT U3
TOI'O WJIM MHOT'O KJIACCa, BBOIST ITOHSITHE CJIOKHOCTH PACIIN(POBKHE KaK MaK-
CUMAJTbHOE YUCJIO 3aIIPOCOB, KOTOPOE YUEHUK JIOJKEH 3aJ[aTh YUIUTEJII0 JIJIsT
pacudpoBKu camMoil “tioxoit” dyukimn. WHBIMEA CJI0BAMHI, YIEHUK BHIOU-
paeT “JIydInyio’ CTpaTeruio BOCCTAHOBIECHUST (PYHKIIUNA. 3aTEeM IIPOBEPSIETCS,
CKOJIBKO 3aIlPOCOB MOTPEOYeTCs 3a/1aTh YIEHUKY, UCIOJIb3YeleMy 9Ty CTpa-
TErnio, YTOOBI BOCCTAHOBUTDL KarKIyi0 (PYHKIIUIO U3 KJacca. 3a CJIOKHOCTD
pacundpOBKY MPUHUMAIOT MAKCUMYM CPeId ITUX 3HAUEHUI.

B nokmname O6yayT mpeicTaB/ieHbl Pe3YJIbTaThbl CAO0XKHOCTH PacIIndpoB-
KU OyJIeBbIX (DYHKIMI OrpaHMYEHHOI'O Beca JJjisl YeThIpeX THUIIOB 3aIllPOCOB
(3ampochl Ha 3HAYEHUE, 3AIPOChl Ha CPABHEHME, 3aIPOCHI Ha OIPAHUICHHYIO
U PACIIMPEHHYIO SKBUBAJIEHTHOCTH), a TaKyKe OIEHKHU CJIO0XKHOCTH pacuiud-
POBKH BCEX 3aMKHYTBIX KJIACCOB permreTku Ilocra jijist IBYyX THUIIOB 3aIlIPOCOB
(3aIpOoChl Ha 3HAYEHUE, 3AlPOCHl HA CPABHEHHUE ).

19 okTsabps 2022 roma

BysneBbl OMtOHKTUBHBIE (DYHKITNHN U TTOPOXKJaeMble
VMU CHUCTEMbI OyJIeBbIX ypaBHEHUIt

nom. Tapacos A. B.

Jlokuta | TIOCBAIIEH pe3yJsibTaraM 13 00JIACTU UCCJIEI0BaHNs OyIeBbIX OHU-
IOHKTHBHBIX byHkimil. Kiace 6utonkruBabix dynkuuii (byHkuumii, npeacra-
BuMbiX B Bujie 2-KH®) apisercs ogaum u3 kiraccos [ledepa, nopoxgaro-
IUX TTOJIMTHOMHUAJIBLHO PelllaeMble CUCTEMbI OyJIeBBIX YPaBHEHMUIA.



Psjt 3amad, cBA3aHHBIX ¢ STUME (DYHKITUSIME, SBJISIETCS TPYIHOPEITAeMbl-
Mu. K TaKOBBIM OTHOCUTCsI, B YaCTHOCTH, 331248 HAXOXKICHUS Beca (DyHKIINN
o eé 2-KH®, uzBectHas Kak 3amada #2-SAT. Bmecre ¢ Tem, 2-KH®, npen-
CTaBJIAIONTNE OUIOHKTUBHBIE (DYHKIIAU, JOMYCKAIOT KOMIIAKTHOE IIPE/ICTaABJIC-
HIE B BHJE OPUEHTHPOBAHHBIX rpadoB. B moksame oOCyKIaioTCsT METObI
adpdexTuBHOrO OIeHUBaHUS Beca OMIOHKTUBHBLIX pyHKiuil. Jlannasa 3amada
dakTUveCcKn SKBUBaJEHTHA 3a/l@de OIEHKH YUCIa pellennii OysieBoil JBy-
YJICHHON CUCTeMbl YpaBHCHUI.

[TockonbKy KJ1acc OUIOHKTUBHBIX (hyHKINiI oTHOCHTCs K KiraccaMm [Ilede-
pa, B JIOKJIaJ1ie 00CYKIAI0TCs BOIIPOCHI CBA3U KJIaCCa OMIOHKTUBHBIX (PYHKITAN
¢ apyrumu Kjaccamu I[lledepa. [lerTpaabHbIM pe3yabTaTOM 31€Ch SBJISET-
¢Sl OIUCAHUE TPy IPEoOPA30BAHUN N-MEPHOTO BEKTOPHOI'O ITPOCTPAHCTBA,
CTaOMIU3UPYIONINX MHOYKECTBO OMIOHKTUBHBIX (DYHKIINI OT N TIEPEMEHHBIX U
PsLJT, €r0 MOJIMHOXKECTB.

Tperbst UacTb AOKJIaIa TOCBSIICHA U3YUEHUIO TAPAMETPOB METOA MaK-
CUMAJILHOTO IIPABJIOIOI00US JIJIs PEIIeHns CUcTeM OyJIeBbIX YPaBHEHUH, 10-
POXKIEHHBIX JTBaYXKJbl OMIOHKTUBHBIMU (DYHKIUSIMU, TO €CTh TAKUMU OUIOHK-
TUBHBIMU (PYHKIIUSIMU, OTPUIIAHIE KOTOPDLIX TAKXKe SBJISAETCH OMIOHKTUBHON

dyHKITIEIH.
26 oxTsibpst 2022 roma

[Mudposas moanmmuch Ha OCHOBe KOJIOB,

onpeaesISIoNnX n300parKeHnsi ¢ TOYHOCTHIO
10 acdduHHBIX IIpeobpa3oBaHMii

mpod. Kozmos B. H.

[TepBblit “A0MOTONHBIN" BAPUAHT 3AIIUTHI JTOKYMEHTa OT MOJJIEJKH (¥C-
[0JIb3Y€eTCsl, OJIHAKO, U IOHBIHE) — 3TO TaK Ha3blBaeMas ‘»Kubas’ IMOJIUCH
(nmm baxcuMuIe), U KaHIEAIPCKas nedarb. Ho B HaIM JHU JOKYMEHTO000-
poT GoJIbIIIell YaCThIO JIEKTPOHHBINA, U, 3a9aCTYIO, C 0YEHb OOJIBIIIM YHCIOM
JTIOKYMEHTOB (9JIEKTPOHHBIE TOPI'H, OAHKOBCKHE IIJIATEXKHBIE CHCTEMBI, CJIETKN
B KPUITOBAJIIOTAX, U 11p. ). Pakcummiie B 9TOM CIydae HeyJ00HO, a [JIABHOE —
KpaiiHe HeHaIexKHO. 3J1eCh paboTaeT BO3HUKIIAS OKOJIO TPUJILATH JIET HA3a,1
mudpoBasi monuch (U 3eKTponHast mudposas nognuck — IIIIT). Kak
[IPABUJIO, CEPJIIIEBUHON 3TOI KoHCTpyKIuu, T.e. DI, apaserca dpyukiust, y
KOTOPOII ee 3HAYEHHE IIPH 3aJaHHOM 3HAYEHNN apryMeHTa, BITUCISIETCS JIET-
KO, a O6paTHO€, T.€. BbIYUCJ/ICHUE 3HAYCHUA aprl\leHTa Ipu M3BECTHOM 3Ha-
gennn PYHKINNA, O9eHb TPYAHO. B M0KIa/ie onmuchIiBaeTcss aHAJIOT UG POBOI
IIOAIIMCU Ha ,ZprFOI';I HpI/IHL[I/IIII/IaJH)HOIU/I OCHOBE€ — Ha HCIIOJIb30BaHUU KOJI0B,
OIIPEIESIIONINX N300ParKeHnsT C TOYHOCTBHIO 10 adpUHHBIX Tpeobpa3oBaHMIl.
DT0 c10cob 3aIUThl JEKTPOHHOIO M300pakeHUsi OT MOIAJAEIKA U IIPOBEPKU



[OJIMHHOCTHU 1oty 4eHHo# nHdopmarnuu. Criocod npeHazHadeH st padoThl
¢ J00bIME N300payKeHNnsSIMU (IIOTEHIAJIBHO ¥ ¢ TPEXMEPHBIMHE), WA C WH-
dbopmarnmeit, npuBoanMOit K 1300pazkeHusIM (HaIpuMep, co 3ByKoM). B memom
c110cob MOXKeT OBITh MCITOJIb30BAH JIJIsT 3AIUTHI KAHAJIA CBSI3U MEXKLy OTIPa-
BUTEIEM WH(MOPMAIINN B BUIE N300DAYKEHUS U TTOJTYIATEIeM OT TOTBITOK Tpe-
ThUX CTOPOH OTIPABUATH MOJIYIATETI0 HH(MOPMAIIMIO IO BUJIOM WHMOPMAIIAN
OT OTTIPABUTEJIS, & TaKyKe ayTeHTU(DUKAIINN Oy IeHHOTO M300paskKeHnsT NN
uHGMOPMAIUH, IPUBOUMON K BUJIY U300PaKEHUS.

9 mosibpsa 2022 roxa

06 ykimaakax cxeM m3 (PyHKINOHAJIBHBIX 3JI€MEHTOB
Ha MJIOCKOCTH M B MPOCTPAHCTBE

m.H.c. Kamauges I'. B.

B nokitaze Oymer pacckasaHo O Pa3UdHBIX MOIEISIX CXEeM, YIUTbIBAIO-
X Or'paHUYICHNs Ha pasMelleHuEe 3JIEMEHTOB Ha IIJIOCKOCTHU UJIN B IIPOCTPaH-
crBe. [lepBas gacTh moksaga OymeT MOCBSIEHA 0030Py PA3THIHBIX PE3Y/Ib-
TATOB O CJIOXKHOCTH peasm3aruu Oy/aeBbix (GyHKIMHA (U OHeparopoB) Kie-
TOYHBIMU CXEMAaMU, U3BECTHBbIE ACHMIITOTUIECKNE OIEHKM I KJIETOIHBIX
cxeM. Bo BToOpoii yacTu goKjIaa OylIeT KpaTKo PacCKa3aHO O CBSI3H CJIOXK-
HOCTU KJIETOYHBIX CXEM CO CJIO2KHOCTBIO B APYIUX CXOXKHUX MOJIEJIAX, TaKUX
KaK IJIaHapHbIE CXEMBI, KJIETOYHBIE CXEMbI OIPAHMYEHHON IIIMPUHBI, TPEXMeP-
HbI€ KJIETOYHbIEC CXEMBDI, MHOI'OCJIOITHBIE CXEMBbI. Pa.CCMa.TpI/IBa.eTCH (byHKI_[I/IH
CJIO’KHOCTH IIPeoOPa30BaHus CXeMbl U3 OIHOM MOJEIN B APYILyIO, U B T€PMU-
HaxX 3TOoN PyHKIUU HOPMYJIUPYIOTCS PE3YAbTaThl O CBA3U CJA0KHOCTH B pa3-
JIMIHBIX MOJIE/IAX. B CBSI3M € 9TUM eCTeCTBEHHBIM 00pa30M BO3HUKAET KJIACC
3a/1a4, T/e JUIsT JAHHOM mapbl Mojiesieil Hy»KHO OIeHUTh (DYHKITUIO CJA0XKHOCTH
mpeobpa3oBaHus U3 OIHON MOe n B Apyryoo. HecMoTps Ha TO, 9TO MHOTIA
9Ta (PYHKIINST OIMEHUBAETCS C MCIIOJIb30BAHUEM Y Ke U3BECTHBIX PE3yJIbTaTOB,
JIJIsT MHOTUX IIap MOJIe/Iell BOIIPOC OCTAETCS OTKPBHITHIM.

16 Hos16pst 2022 rona
AKTI/IBHOCTI) B pPa3/IMYHbIX MOAEJIAX CXEeM

Mm.H.c. Kanaues I'. B.

B mokitaze peds MOMAET O PA3IMIHBIX MepaX aKTUBHOCTH IS CXeM U3
GYHKITMOHAIBHBIX 3JIEMEHTOB U KJETOYHBIX CXeM. PasjimdHble MephbI CJIOXK-
HOCTH CXeM MOJEJINPYIOT pa3jINdHble XapaKTepUCTUKHN YnmoB. Hampmmep,
CJIO2KHOCTDH CXEMbI OTPaXkaeT ILJIONAIb Yulla, IVIYOUHA CXeMbl OTPaXKaeT 3a-
JIEPKKY CHHTaJja Ha BBIXOJE, YTO B CBOIO O4Yepe/lb OlpeJedeT TaKTOBYIO
9acTOTy yCTPOHCTBA. AKTHUBHOCTD (TaKyKe Ha3bIBaeMasi MOITHOCTBHIO) CXEMbI



- Mepa CJIOXKHOCTH, OTpaskalolas sHepromnorpebdienne pu3nIeckoro yecrpoii-
crBa. OpHuM U3 HauboJIee eCTECTBEHHBIX CIIOCODOB OIPENEINTh AKTUBHOCTD
CXeMbl — TOCYUTATh MaKCUMaJIbHOE (WM CpejiHee) YHCJIO eAMHUIL Ha BBIXO-
JIaX 9JIEMEHTOB, TJie MAKCUMyM (UM cpejiHee) Gepércsi 10 BCEBO3MOXKHBIM
BXOJHBIM Habopam. DTO HamboJjee HMCCIeJOBaHHAsT Mepa aKTUBHOCTU CXEM,
OJIHAKO €CTh U JPYI'He CIOCOOBLI OIPEIEIsiTh aKTUBHOCTH, O KOTOPBIX OyIer
paccKa3aHO B IMEPBOI JacTh JOK/Iaa. lakke Oymer jgaH 0030p M3BECTHBIX
pPe3yJIbTATOB 00 aKTUBHOCTH CXeM 13 (PYHKIMOHAJILHBIX 3JIEMEHTOB.

Bo BTOpOIT moKIama YacTH peub MONIET 00 AKTUBHOCTH ILJIOCKUX U 00b-
EéMHBIX KJIETOYHBIX CXeM. By/IyT paccKa3aHbl PE3YJILTATHI O CBSI3U MEP CJIOXK-
HOCTHU N aKTUBHOCTHU, a TaK>Ke pesyanaTbI O IIOBeJIeHN d)yHKL[I/H/I IHeHHOHa
AKTUBHOCTHU IIJIOCKUX M OOBEMHBIX KJIETOYHBIX CXEM JIJIsl KJIACCa YACTUIHBIX
onepatopoB. Ha npumepe kjacca Bcex OysieBbIX (DyHKIINI OT N IEPEMEHHBIX
OyIyT IPOMIIIOCTPUPOBAHBI HECKOJIBKO OCHOBHBIX MJIEH, UCIIOIb3YEMbBIX B JI0-
Ka3aTe/IbCTBAX STUX PE3YJILTATOB.

23, 30 mos1Opst 2022 roma
O mpobGJieMe BBINOJITHUMOCTH OyJ1eBbIX pOPMYJI

noit. bokos I'. B.

Jlok a1 mocssien mpobJieMe BBIIOJTHUMOCTH OYIEBBIX (POPMYJII U ITOIXO-
Jax K ee pelleHnio. Bymer pacckazaHo 0 pas/mIHbIX MOJEIAX (hOpMaIbHBIX
CHCTEM, IPEICTABJISIONINX KaK OOIMuil, TaK M YacTHBIE CIydan IPOOJIeMbI
BBIIIOJIHUIMOCTH. B IOKJIa/ile paccMaTpUBAIOTCs OPAHUYEHUsT Ha KJIACC J10-
IYCTUMBIX (POPMYJI U IIepeYeHb UCIOJIb3YEeMbIX TAKTUK. DByJieT mpecraBieH
CPaBHHUTEILHBIX 0030p M3BECTHBIX PE3YJIbTATOB II0 ITOH TeMe.

7 nexabpsa 2022 roma

Tenzopubie cetn Jjist 3PPEKTUBHON CUMYJTISTTUN
KBAHTOBBIX BBIYUCJICHU

H.c. ITanresees I1. A.

TeH30pHBIE CETH SIBJISIIOTCST BAYKHBIM HHCTPYMEHTOM, TO3BOJISIIOIIIM B
HEKOTOPBIX YACTHBIX CJIydasix 3HAYUTEIbHO MOHUXKATH CJIOXKHOCTH 3aJad,
JIJIsI KOTOPLIX B 00IIeM ciydae He nmeeTcs 3(PEPHEeKTUBHOIO ajJropuT™Ma pe-
mennst. OJHIM U3 MHOTOYUC/EHHBIX [IPUMEPOB TOJIOOHBIX 3a/1a9 SBJISETCH
3a/1a9a CUMYJISIIIAA KBAHTOBBIX CXeM MAaJIEHbKOU IVIyOMHBI Ha KJIACCHIECKOM
KoMmIbioTepe. B mokasie mpearonaraercs pacckasarh 00 3PEKTUBHBIX Me-
TOJAX CUMYJISIIIANA HA OCHOBE T€H30DHBIX CETEl, a TaKyKe O IPUMEHEHUH JIaH-
HBIX METOJIOB K CJIYIaflHBIM CX€MaM, BOZHUKAIOIIUM B 9KCIIEPUMEHTAX 10 Je-
MOHCTPAIMA KBAHTOBOI'O ITPEBOCXOJICTBA.



14 nexabpst 2022 roma

A-mipearipeaioiHbie KJacChl B KJacce JIMHENHBIX
aBTOMAaTOB

gom. Yacosckux A. A., acu. BupiokoBa B. A.

B.A. ByeBuu BBesl IOHSITHE ANIPOKCUMAIMOHHOIO 3aMblkaHust (A-3a-
MBIKAHUsI) B KJIACCE KOHEYHBIX ABTOMATOB HAJ| JBYXJJEMEHTHON JIOMHKOIL
P2 . UTO, IO CPABHEHUIO C 3aMbIKAHHEM 110 OLECPAIUsIM KOMIO3HIUNI (K-
3aMBIKAHNS ), MO3BOJIIO YBEJINIMBATH BBIPA3UTEIbHBIE BO3MOYKHOCTH €rO
O/IMHOXKeCTB. BsdeciaB AjekcaHIpoBUY IOKa3as, YTO MOIIHOCTH MHOXKE-
CTBa, A-TIPEITOHBIX KJIACCOB B Pg.ﬂ. cyeTHa, a HE KOHTHUHYyaJIbHA, KakK
st oneparopa K-zambikanust (B.B. Kyupsisries). Hecmorpst na sro, 3a-
Jlata MPOBEPKN A-TIOJTHOTHI KOHETHBIX TOIMHOXKECTB KOHETHBIX aBTOMATOB,
KakK U B ciaydae K-3aMbIKaHUsI, OCTaJIaCh aJITOPUTMUYECKN Hepa3permMon
(M. 1. Kparko).

s mopkmacca L2 . Kiacca P2 J1.» COCTOSIIIErO U3 JIMHEHHBIX aBTo-
MAaTOB, KOMMIeCTBO K-TIPEINOMHBIX KJIACCOB CUYETHO, KOJUIECTBO A-mipes-
MOJTHBIX KJTACCOB KOHEYHO, 3aJ1a9i MPOBepKu K -TOTHOTHI U A-TTOTHOTHI KO-
HETHBIX MTOJIMHOYKECTB AJITOPUTMHUIECKH PA3PEIUMbI. ITU 2K€ YTBEPKICHUS
CIPABEJIUBDI JIjIs1 KJIACCOB JIMHEHHBIX aBTOMATOB HaJl KOHEYHBIMU TIOJISIMU.

JIOKJ1a/1 TIOCBSIITEH U3Y9eHmIo A-TIpe/IoHbIX K1accos B L2, 1.~ Aist HuX
MOCTPOeHbl A-6a3uChl, HAWIEHBI BCe WX A-TIPEMOIHBIE MOIKIACCHI. Takum
o6pasom, B pemerke A-3aMKHYTBIX K1accoB L2 1. OHIPEJEJICHBL JiBa CJIOS
MaKCUMAaJIbHBIX COOCTBEHHBIX IOJIKIaccoB. HecMoTpsi HA KOHTHHYaJIbHOCTH
A-3aMKHYTBIX TIOJIK/IACCOB B Knacce L2, J1.» KOIM4eCTBO A-IpeiIoNHbIX 1 A-
[IPEJIIIPEJIIIONHBIX KJIACCOB B HEM KOHEYHO, UTO PACIHOJIAraeT K JIaJIbHENHIITNM
HCCTeIOBAHIAM 33129 A-BhIpasumoctn B L3 .-



