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In 2022, the author of the now real large encyclopedia on the latest methods
of noise proof coding, Doctor of Technical Sciences, Professor V.V. Zolotarev,
published the book "Coding for digital communications and memory systems.
Handbook". It is intended for Russian specialists, researchers in the field of noise
proof coding, as well as, of course, students and postgraduates of radio engineering
and mathematical areas of computer science. According to the already established
tradition, a large introductory article to this Handbook was written by its scientific
editor, corresponding member of the Russian Academy of Sciences Yu. B.
Zubarev. Another, very imaginative, introductory article for him was prepared by
the head of the Department of Computational and Applied Mathematics of the
Russian State Technical University, Professor G.V. Ovechkin.

Two decades after the publication of a similar first handbook in applied
coding theory (TC) have become very productive for the scientific school of
Optimization Theory (OT), which is led by the author. Now the accents of the new
Handbook emphasize the broad possibilities of the new OT, summarized in its
initial sections and solved the great Shannon’s problem for noisy channels. At the
same time, which does not happen often, its main algorithms have long been the
well-known methods of multithreshold decoding (MTD) and the Viterbi algorithm



(VA), which the OT school managed to successfully modify and bring to a very
technological block version, which for a very long time was an extremely difficult
problem for many theorists. And experts in the field of coding are well familiar
with these key algorithms of OT theory, which creates particularly favorable
conditions for the further research and development of effective decoders.

The reference book turned out to be very compact and very capacious, as it
interacts comprehensively with 10 monographs, articles and reviews of the
scientific school OT. A large number of publications in the literature list of this
unique manual for specialists also contain active hyperlinks. Such its organization
increases it many times in fact, the amount of information, algorithms and
technologies that are available to users promptly. Access to all primary sources,
including monographs of the author and his scientific school is absolutely free. All
three network portals www.decoders-zolotarev.ru , www.mtdbest.ru and
www.decmtdzol.ru of the author's schools contain, in addition to the publications
mentioned in the Handbook, about a thousand different information and reference
and teaching blocks.

As they know, it is impossible to calculate analytically any of the main
characteristics of coding systems at a high noise level. That is why the main
advantage of the Directory is the incredibly wide possibilities of simple and
convenient interaction of its readers with dozens of demo programs, software
platforms and special prepared full-featured software complexes, which are
provided with user instructions necessary to work with software resources in the
VC++ system for Windows. This special value of software in the success of the
research of the head of the OT and his scientific school created under the
leadership of author the scientific editor of both reference books and a number of
other publications of this school, Yu. B. Zubarev emphasized specially. The vast
array of software tools developed by the school during 50 years, available through
the Directory, is undoubtedly extremely valuable for both students and researchers.
It is important that this software, created under the vigilant control of the OT
theory, ensured both the incredibly rapid progress of the theory itself and the
overcoming of all those complex applied coding theory (CT) problems formulated
by Shannon, which, within the framework of the former purely mathematical
coding theory, have not been solved over the past 70 years of their "turbulent"
existence.

In fact, as the whole history of CT has shown, and as the author of the new
edition of the handbook himself always explains, no one can find the probability of
error and the complexity of any decoding algorithms now, and, apparently, will
never be able to find in the analytical form of at least some observable formulas
with a high probability of communication channel error, including the Shannon’s
bound realm. It is impossible even for the simplest threshold decoder. So coding
theory is really not a mathematical task at all. And the special algorithms created
under the careful leading of the OT theory for the new theories of the searching for
the global extremum of functionals (SGEF) with the involvement of the results of
the Main Theorem of MTD (MTMTD) and the technologies of the theory of error
propagation (EP), as it turned out, allow them to find all the parameters of MTD
decoders and various modifications of VA for all channels at any noise level
almost "instantly". It is due to the creation of these new research tools of the school
OT that all theorists who do not understand the dynamics of the development of
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digital sciences and the laws of interaction between theory and experiment have
lagged behind this school by ~40 years. Note at the same time that the "three
whales" of OT: the theory of SGEF, the MTMTD theorem and EP technologies are
generally absent in the former CT, which has not been able to switch to adequate
research methods for decoding algorithms for more than 30 years.

The software offered by the author of the Handbook and specially adapted
by supporters of his scientific school is designed for different categories of
specialists, students and initiative graduate students. Several dozen sets of
programs of various levels related to OT allow all users to evaluate gradually their
extensive capabilities and then apply them in their own developments. The
proposed software resources are freely available for rewriting, subsequent detailed
acquaintance and direct further work with them. The instructions that rely on them
are also available.

Another special feature of this extremely unusual handbook, which reveals
many details of the secrets of the OT school, is the transition of its many most
valuable sections to the network level. This is determined by the need to give
students and researchers a correct description and overview of the current level of
work in the CT of other research groups. But the author and the scientific editor
correctly decided that the reference part of this publication should be separated
from the review, so as not to violate the main purpose of this important
publication.

Special chapters of the Handbook describe special software tools, software
platforms for modeling Viterbi algorithms with various sets of parameters, as well
as software illustrating the possibilities of new guiding and technological
paradigms of the theory of OT. They open up new horizons for future research of
coding systems, since the implementation at a good technological level of the
characteristics of decoding algorithms near the Shannon’s bound is possible only
with the use of innovative software, actually created, as it turns out, only by the OT
school.

The established correlation of system-theoretical and experimental modeling
works in modern CT, which is now personified by OT, shows that only a
competent balanced interaction of both these components in the study of the most
complex problems of applied CT can give real results and ensure the achievement
of the goals set.

Welcoming the publication of such a fundamental reference book on modern
coding technologies, which is extremely necessary for the digital world in terms of
the level of presented and solved tasks, we can congratulate its author Professor
V.V. Zolotarev, scientific editor corresponding member of the Russian Academy
of Sciences Yu.B. Zubarev and the entire scientific school with a truly pioneering
and very difficult for all its creators style of presenting extensive scientific and
methodological materials in our special field of computer science. This will save
specialists from boundless mathematical fantasies, which are not checked by
practically available models at all.

The opportunity now provided by Professor V.V. Zolotarev to see “in live”
the real simplest, but very effective decoders of many types for all four classical
channels studied in the CT will undoubtedly help a considerable part of coding
technology specialists to master the absolutely necessary new methods for creating
decoders and experimental confirmation of their theoretical developments.



Probably, familiarity with the software of the OT school may well be a good
incentive for many specialists to create their own software tools for these purposes,
which will greatly accelerate all scientific and technological work in the TC,
saving the science and technology of digital communication from most of the
errors, misconceptions and deception.

The most important role in restoring a decent level of work in the TC based
on OT and other real scientific and technological achievements of the following
years will undoubtedly belong to the new Reference Book-2. It is formed on the
basis of the content of the latest monographs of the School of Computer science
and the most important results of these deep modern system-philosophical treatises
on digital informatics. The publication of a Handbook based on the materials of a
strikingly effective small scientific school, which completely solved the great
Shannon problem for noisy channels and thereby outstripped the level of the
former extremely scholastic coding theory by several decades, will successfully
solve new complex problems of the digital information community.
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(The original text)
O HOBOM CIHPABOYHHUKE
MO TEXHOJIOIUSIM KOJIWUPOBAHUSI
B IIU®POBOHU CBS3U

B stom 2022 roay aBTOp Teneph yKe HACTOSIIEH OOIBIION SHIUKIONEIUN
110 HOBEUIIIMM METOaM TIOMEX0YCTOWYMBOTO KOAUPOBAHMUS 1I.T.H., mpodeccop B.B.
3os0TapéB BBIMYCTWI B u3narenbcTBe «l'opsuasg JwmHHS — Tenekom» KHUTY
«KonupoBanue st 1mudpoBoil cBsizu U cucteM namatd. CropaBouHuk». OHa
NpeaHa3HaueHa POCCUIICKUM CIENUAIMCTaM, HAYYHbIM COTPYIHHKAM OTpaciiu
MIOMEXO0YCTOMYMBOTO KOJIMPOBAHMS, & TAKXKE, KOHEYHO, CTYJEHTaM M aclHUpaHTaM
PAINOTEXHUYECKOTO M MaTeMaTUYecKoro HampapiieHud uHbopmaTtuku. [lo yxe
CJIOKUBIIEHCS TPAAUIIMU OOJBIIYI0 BBOJHYIO CTaThi0o K 3ToMYy CHpaBOYHHKY
Hanmucan e€ HayudHbld penaktop wieH-koppecnonaeHT PAH FO.b. 3y6apes. Emé
O/JIHy, BecbMa OOpa3Hyl BCTYNUTEIbHYIO CTaThl0 JJISI HET0 MOATOTOBHUII
3aBeayromuid Kadeapoi BBIUUCIUTEIBHOW W MOpuKiIagHoi Martematuku PI'PTY,
npodeccop I'.B. OBeukuH.
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JIBa necatuiieTus Mociie W3AaHUs aHAJOTMYHOTO IEPBOrO CIPABOYHUKA B
npukiaaaHod Tteopun koaupoBaHus (TK) cranum odeHb NPOAYKTUBHBIMH IS
HayyHOW mkoJbl OntumuzanuonHod Teopun (OT), KOTOpOH PYKOBOJIUT aBTOP.
Ceiiuac akueHTbl HOBOro CrpaBOYHMKa NOJYEPKUBAIOT IIMPOKUE BO3MOKHOCTHU
HOBOM OT, KpaTKO M3JI0)KEHHOW B HAYaJIbHBIX €0 pa3JiefiaX U PEIINBLICH BEJIUKYIO
npobnemy lllennona ans mymsinux kaHanoB. [Ipu 3ToM, yTo citydaercs 1ajneko He
4acTo, €€ OCHOBHBIMH QJITOPUTMAMM CTajd YK€ JAaBHO HM3BECTHBIE METObI
MHoromnoporoBoro jaekoaupoBanus (MII/]) u anroputm Butepou (AB), koTopsrii
mkosa OT cymena ycnemHo MoOAMPUIMPOBATH U JOBECTH JIO OYEHb
TEXHOJIOTUYHOTO OJIOKOBOTO BapHaHTa, YTO OYEHb JOJTO ObLJIO KpalHE CIOXKHOM
npoOJaeMOil JJi1 MHOTHMX TEOPETUKOB. A C 3TUMHU KIIOYEBBIMH QJITOPUTMAMHU
teopun OT crneunanuctel cepbl KOOAUPOBAHUS XOPOIIO 3HAKOMBI, YTO CO3AET
0c000 OJaronpusATHBIE YCIOBHS JJIs JalIbHEHIIEro pa3BEPTHIBAHUS MCCIETIOBAHUN
1 pa3paboTok 3P(HEKTUBHBIX JEKOAEPOB.

CnpaBoYHMK OKa3aJics BECbMa KOMITAKTHBIM U OY€Hb EMKHUM, TaK KaK OH
BCECTOPOHHE MHTEPAKTUBHO B3auMojeicTByeT ¢ 10 MoHOrpadusmu, craTbsiMu U
o03opamu HayuHou mikoiasl OT. Bornbioe uucno myOnuKkanuii, MPUBEIEHHBIX B
CHHMCKE JIUTEpaTypbl ATOr0 YHHUKAJIbHEWIIETr0 IMOCOOUS s CIELUAINCTOB,
COIEpKAaT M AaKTUBHBIE THIIEPCCBUIKU. Takasg €ero opraHus3alys MHOTOKpPaTHO
YBEJIIMYUBACT (PAKTUUECKH ONEpPATUBHO JOCTYNHBIN IOJIb30BATENSIM 00BEM
uHpOpMaIlMU, AITOPUTMOB U TEXHOJOTMH. J[oCTynm KO BCeM MEepBOMCTOYHHKAM,
BKJIIOYAsi MOHOTpauu aBTOpa M €ro HAy4YHOW IIKOJbI, a0CONIOTHO CBOOOIHBIM.
Bce tpm cereBbix moprana www.decoders-zolotarev.ru , www.mtdbest.ru u
www.decmtdzol.ru IIKOJIBI  aBTOpa  COJEp)KaT, KpoMe IyOJIMKaluH,
ynoMuHaemMbix B CHpaBOYHHMKE, OKOJIO THICSUM Pa3IMYHBIX HH(DOpMAMOHHO-
CIPABOYHBIX U y4€OHO-METOINYECKUX OJIOKOB.

Kax u3BecTHO, HUKaKie OCHOBHBIC XapAKTEPUCTUKH CUCTEM KOJIUPOBAHMS
npu OOJBIIOM YpOBHE IIyMa AHAIUTHYECKH BBIYMCINTH HEBO3MOXKHO. VMIMEHHO
MO3TOMY TJaBHBIM JOCTOMHCTBOM CIpaBOYHWKA OKa3bIBAIOTCS HEBEPOSTHO
IIMPOKUE BO3MOXKHOCTH MPOCTOTO M YAOOHOTO B3aMMOJCHCTBHS €r0 YuTaTeNel C
JECATKAMH JIEMOIIPOrpaMM, IMPOTPAMMHBIMHU TUTaTGOpMaMHd W CHCIIHATBHBIMA
MOTOTOBJICHHBIMU ~ TTOJTHO()YHKIIMOHAJLHBIMU  TIPOTPAMMHBIMHA ~ KOMIUICKCaMH,
KOTOpbIE CHA0XEHBI MHCTPYKITUSMU TOJTB30BATENSI, HEOOXOIUMBIMH ISl pabOTHI C
nporpaMmMHBIME pecypcamu B cucteme VCH++ mma Windows. 3Ty o0co0Oyro
EHHOCTh CO3JIaHHOTO ToJ pyKoBojacTBoM B.B. 3onorapéBa mnporpamMmHOro
obecneuenus (I1O) B ycnexax uccnenoBanuii pykooautenass OT u ero HayyHOMU
IIKOJIB TTOAYEPKUBAT HAYYHBIM pelakTop 000MX CIPABOYHUKOB M psijia JPYTUX
u3nanuii 9ol mkonel FO.b. 3ybGapeB. OOmmpHOE MHOXKECTBO MPOTPAMMHBIX
cpencTs, paspadboranubix mkonoi OT 3a 50 jer, noctynHoe yepe3 CrpaBOYHUK,
HECOMHEHHO, MCKJIIOYUTEIbHO WEHHO U [UJIi CTYAEHTOB, M JUIsl Hay4HBIX
pabotHukoB. Baxno, uyto wumenHo »51o I[IO, co3maHHOE TMOJ HEYCHIMHBIM
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kouTposieM Teopuu OT, obecmeunsio W HEBEPOSATHO OBICTPBIA TPOTPECcC caMoit
TEOpUHU, W TPEOAOJCHHE BCEX TEX CIOKHEHIINX TPUKIATHBIX Tpodiem TK,
chopmynupoBaHHbIX IIIeHHOHOM, KOTOpBIE B paMKax TMpPEeKHEH HYHCTO
MaTeMaTHYECKON TEOpUH KOAUPOBAHMS TaK M HE OBUIM pelIeHbl 3a uctekime 70
JIET CBOETO «OypHOTO0» CYIIECTBOBAHUS.

B camom gene, kak nokasana Bcs ucropuss TK u kak Bcerga pa3bsCHAET
caM aBTOp HOBOI'O W3/IaHUS CIIPABOYHMKA, BEPOSITHOCTH OIIMOKH U CIOXKHOCTb
JOOBIX AITOPUTMOB JAEKOJAUPOBAHUS HUKTO M cedyac, U, BUAMMO, HUKOT/Ia TIOTOM
HE CMOXKET HAaWTH aHAJIMTHYECKH B BUJEC XOTh KAKMX-TO 0003pUMBIX (HOpMYJ MpU
OOJBIION BEPOSTHOCTH OIIMOKM KaHaja CBSA3M, B TOM YHCIIE U OKOJO TPAHUIIBI
[[lerHOHA. DTO HE MOTYYHUTCS J1aKe JJIA MPOCTEMIIETO OPOroBOro ekoaepa. Tak
YTO T€OpHUsI KOJAMPOBAHHUS — JCUCTBUTEIBLHO BOBCE HE MaTeMaTHYecKas 3ajadqa.
A co3ganHble Toj 3a00TaMBBIM HauasioM Teopuu OT crnenuanbHble aqrOpUTMBbI
TEOpHUl TOMCKa riI00anbHOro skcrpeMyma (yHkiuonanoB (III'D®P) ¢ npusie-
yeHueM pe3ynbTatoB OcHoBHOM Teopembr MITJ[ (OTMII/) u TexHonorHii TEOpUn
pasmHoxkeHus: ommook (PO), kak okazaioch, MO3BOJISIOT HAXOIUTh BCE MapaMeT-
pel MII/] nekonepoB M pa3nuuHbIXx Moaudukauuii AB 1y Bcex KaHaloB Npu
J1000M YpOBHE IITyMa MPaKTUYECKH «MTHOBEHHO». IMEHHO BCIIEICTBUE CO3/IaHUs
mkojaoit OT 3TUX HOBBIX HMHCTPYMEHTOB HCCIIEIOBAHUSI BCE TEOPETHUKHU, HE
MOHUMAIOIIUE JUHAMUKHA Pa3BUTHS ITUGPOBBIX HAYK M 3aKOHOB B3aUMOJICH-CTBUS
TEOPUU C DKCIIEPUMEHTOM, OTCTAIA OT 3TOW WKOJbI Ha ~40 ner. OTMETUM mNpu
sToM, uTo «Tpu kutay OT: teopusa III'D®, reopema OTMII u texnonoruu PO
BOOOIIIE OTCYTCTBYIOT B npexkHer TK, koTopas He MOXKET IepeiTH Ha aJIeKBaT-HbIC
METO/Ibl UCCJIeIOBAHUI aJTOPUTMOB JIEKOIUPOBAHUS yke B TeueHue oomnee 30 jer.

Codrt, mnpemmaraembiii  aBtopom  CropaBoyHHMKAa W CIEIHAIBHO
aJanTUPOBAHHBIA CTOPOHHUKAMU €ro HAy4YHOW IIKOJIbI, PACCUMTAaH Ha pa3HbIC
KaTeropuu CHEUUAIUCTOB, CTYJACHTOB M MHUIIMATUBHBIX acnupaHTOB. Heckoibko
JIECATKOB KOMIUIEKTOB MPOrpaMM pPa3jIMYHOTO ypoBHS, oTHocsumxcs k OT,
MO3BOJISIOT BCEM  TOJIb30BATENISIM  TOCTENIEHHO OIIEHUTh UX  OOIIMpPHBIC
BO3MOXXHOCTH U 3aT€M NMPUMEHUTh B COOCTBEHHBIX pazpaborkax. [Ipemnnaraemsbie
MpOTpaMMHBIE PECYpPChl CBOOOJHO JOCTYIHBI JIsl TI€pEe3arucH, MOCIEAYIOIIEro
JIETaJIbHOTO O3HAKOMJICHUSI M HEIMOCPEACTBEHHOM JalIbHEHIEH paboThl C HUMH.
[Tonararomyecst K HUM UHCTPYKITUU TOKE B HAJTUYHH.

Jpyrum ocoObIM CBOMCTBOM JTOr0 KpailHe HEOOBIYHOrO CIPABOYHUKA,
pacKpbIBaIOLIEr0 HeMajo naetane cekperoB mikoibl OT, saBisieTcs nepeBoa
MHOTUX LEHHEHIINX €ro pas3/ieJIoB Ha CETEBOM ypOBEHb. ITO OMpPEAEISIETCS
HEOOXOJMMOCTBIO JIaTh CTYJIEHTaM W HAyYHBIM COTPYJHHUKAM TIPAaBHIHHOE
ormucanue u 0030p Tekymero ypoBus padbot B TK octanpHbIX HayuHbIX Tpytin. Ho
aBTOP M HAYYHBIM PENAKTOpP IMPAaBWIBHO PELIMJIM, YTO CIPABOYHAS YaCTh 3TOTO
U3JIaHUus JOJDKHA OBITh OTIEeJeHa OT 0030pHOM, YTOOBl HE HapyllaTh OCHOBHOTO
npeHa3HAYCHUS ATON BayKHEUIIIEH myOIuKaIuu.



Oco6pie r1aBbl CrpaBOYHMKA ONMCHIBAIOT clienuanbHble cpenactsa 110,
IpOrpaMMHBbIE TIAT(GOPMBI MOJEIUPOBAHMSI aITOPUTMOB ButepOu ¢ paznuyHbIMU
HabopaMM IapaMmeTpoB, a Takke co(T, WUIIOCTPUPYIOLUIUI BO3MOXKHOCTU HOBBIX
PYKOBOSIIMX U TexHosorndeckux napagurm teopud OT. OHU OTKPBIBAIOT HOBBIE
TOPU30HTHI OyAYIIHUX UCCIECJOBAHUM CUCTEM KOJMPOBAHHUSA, TaK KaK peajn3anus Ha
XOPOLIEM TEXHOJOTMYECKOM YPOBHE XapaKTEPUCTUK aJTOPUTMOB JAECKOJIMPOBAHUS
BOMM3M rpanuibl llleHHOHA BO3MOXKHA TONBKO C MCHOJIH30BAaHUEM HHHOBAI[MOH-
Horo 110, peanbHO CO31aHHOI0, KaK MOKa NOJIy4aeTcs, Tuiib mKooil OT.

Crnoxusuieecs COOTHOLIEHHE CUCTEMHO-TEOPETUYECKUX U
AKCIIEPUMEHTAJIbHO- MOJACIUPYIOMKX padoT B coBpemeHHoi TK, koTopyto ceituac
onunerBopsier OT, mNoKa3pIBa€T, 4YTO TOJBKO TI'PAMOTHOE cOaTaHCUPOBAHHOE
B3aMMOJEHCTBHE 00E€MX ATHUX KOMIIOHEHT MpPH HCCIEA0BAHUAX CIIOKHEHUIINX
npobsieM npuknagHo TK crnocoOHO naTe peanbHble pe3yibTaThl U 00€CHEUYUTH
JOCTH>KEHHE ITOCTABJICHHBIX LIEIEH.

[IpuBercTBYsT  M3maHue  CTOJMb  (YHAAMEHTAIBHOTO IO  YPOBHIO
MIPEICTABIICHHBIX M PEIICHHBIX 3a7a4 KpaitHe HeoOXOAMMOro IU(GPOBOMY MUPY
CIIPABOYHHUKA MO COBPEMEHHBIM TEXHOJIOTHSIM KOJIUPOBAHHWS, MOKHO IO3/IPAaBUTh
ero amtopa mnpodeccopa B.B. 3omorapéBa, HaydyHOro peAakTopa WieHa-
koppecionnenta PAH  1O.b. 3ybapeBa u Bcio Hayunyto mkony OT ¢
JIEHCTBUTEILHO MUOHEPCKUM M OYEHb CJIOKHBIM JIJISl BCEX €r0 CO3/areliel CTHIIeM
MPEAbIBICHUS] OOUMTUPHBIX HAYYHO- METOJAMUYECKUX MaTEpUaJIOB B HaIle 0coOon
chepe uHPOpPMATHKHA. DTO H30ABUT  CICIUATUCTOB OT  O€3rpaHUYHBIX
MaTeMaTHdecKux (haHTa3uil, BOOOIIEC HE MPOBEPSEMbIX MPAKTHUSCKH JTOCTYITHBIMA
MOJICIISIMH.

[IpenoctaBnennass  tenepsr  mnpodeccopom  B.B. 30510TapE€BBIM
BO3MOXKHOCTh  «BXKHBYIO» YBUAETb pEaJbHbIC MPOCTEUIINE, HO OYECHb
s peKTHBHBIE ACKOASPHI MHOTHX THIIOB JUII BCEX YETHIPEX KIIACCHYCCKHUX
KaHaJIOB, n3y4aembiX B TK, HECOMHEHHO, TOMOXET HEMAJIOW YaCTH CIIECLIMATUCTOB
M0 TEXHOJOTUSIM KOJAUPOBAHUS OCBOUTH COBEPIIECHHO HEOOXOJMMBbIE UM HOBBIC
METOZIbl CO3JaHUSl JACKOJIECPOB M HKCIEPUMEHTAIBHOTO TMOATBEPKACHUA HX
TeopeTndeckux Hapaborok. HaBepHoe, 3HakomcTBO ¢ [IO mkoner OT BmoiHe
MOXET CTaThb XOpPOLIMM CTUMYJIOM JUISi CO3JaHUs MHOTHMH CHEUAAIUCTAMHU
COOCTBEHHBIX MOPTPAMMHBIX CPEACTB JIJIsl YKa3aHHBIX IEJEHITO HAMHOTO YCKOPHUT
BCE HayuyHble M TexHojoruudeckue padotel B TK, m30aBUB HayKy M TEXHHKY
U (POBOI CBSI3U OT OOJIBIICH YaCTH OMMOOK, 3a0TyKACHUI 1 OOMaHa.
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BaskHefias posib B BOCCTAHOBIEHHH HocToliHoro ypopHs pabor B TK Ha Gaze
OT ¥ APYTHX peabHBIX HAYYHBIX W TEXHOJIOIHYECKMX JOCTHIKEHUI MOCIeLyOMMX JeT
fymer, HecOMHEHHO, NpHHaIexare HoBomy CnpaBouHHKY. OUH ctpopMHpuBaH HH
OCHOBE CONEpKAHMS caMpiX Hobedmmux MmoHorpadmii wkonel OT M BaKHEHIIMX
pe3yJIbTATOB ITHX [NYOOKHX COBPEeMEHHBIX CHCTEMHO-(HUIOCO(PCKAX TPakTaToB MO
uudpopoii mHpopmaruke. Msmanwe CnpaBovHHKa 110 MaTepualiam IOpasHTe/IbHO
5dexTHBHOH MaleHbKOH HAYYHOH IIKONBL, IOJHOCTHIO peluMBIIed  BEIHKYIO
npobremy llleHHoHa s IIyMANIMX KaHaJqOB M ONEpeJMBLICH TeM CaMbiM Ha
HECKOIBKO [EecATHIETHi YpOBeHb NpeXHell KpalHe CXONAcTHYeCKOH TeopHH
KOAHPOBAHMSA, [O3BOJIMT YCIENTHO pPEeliaTE HOBBIE CIIOXKHERIE 3a/1a9H uposoro
uH(pOPMAIIHOHHOTO co00IIeCcTBa.

[ToueTHBIH paboTHHK BEICIIEr0 NPOdEeCCHOHAEHOTO,

obpasoBanus, 10KTOp GHU3NKO-MaTeMaTHYECKHX HaYK,

npodeccop, npodeccop Kadeaps! BEICLIEH MaTeMaTHKH

®T'BEOV BO «Pa3aHcKHil rocy1apcTBEHHBIN
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