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Freoprui Mapkoeuy Myctada
(k 80-netuio co oHA poxaeHus)

asryeta 2022 £, wenanHretes M net
23 BUOHOMY POCCHEBCKOMY YUBs Oy -
amakTpoTExHEy  [@opmmio  Maprasy
MycTage; smHOroNGETHES TRYAOM KOTORO-
PO MHECEY IMGSMTENBHEIN B0 B paiak-
T TESpEN W APEKTHKH CLNGBRE MOmy-
NPoBOOHAKSELIX NpechpazoaaTenss.

MocAs okoruaksE KIpEEORCKOrD. no-
AHTEXHMSECKERS HHETHTYTE B 1965 r. ceosn
TRYACEYH AeRTensHoCTs Neoprni Mapko-
aud  HBuan Bo BHMKWSnesrpoannapar
(r. Xapexos), 3ates. nepewdsn pabotars
Ha 3asog «=HMNEKTPOBLINPAMMTIEND:
g r. Capancse. B 1971 r. [ M Myctada no-
CcTynen B acnupanTypy  Boecowasoro
(Brepoccwickorn) SnesTpoTexHHSackong
HMHCTHTYTE wssers B, WL Newnsa (B3]
¥ MPOOCNEKN TRYOMTCR ve 8 B3, B ko=
Toposm oF npopatoran Gonee 40 ner,
MPCHGR BCE CTYTIRHA HAYSHOM B HE RS-
HOA OEATENEHOCTH — OT CTARLUETD HIys-
HEMD EETREYAHWKS, HAYAMEHWKA NABOPaTH-
i 1 HAMANBHMKE OTASNE A0 SAMECTHTENRA
HEUAAEHMES HEY-HO-HHREHERHATE  LigH-
1pa. B 1973 r. nocne osoHSaHMA acr-paH-
Typel BIM Neoprs MaproBhy yonelwHs
IIWMTHN  KAHOHOATCKYHD  OMCCEOTALMED.
B HacToAwes spessr [ M. Myctada — Ha-
YHHBIA  PYKOBOOHTENE COMIAHHGID Wi
Hayuno-npoussopcteemmars  npegnpe-
Atva «fIM Mrmeprogs (Mockna),

Ha npotrmersn scex nat [eoprui
Mapuoawy sanET HANPAMEHHYIO CHETERI -
THHECKYSD HayuHylc paboTy No palEHTeo
QCHON TEORHH M pﬂﬁﬂlﬁﬂ'l‘lit HOBRIK AMETO-
A0E MNPOEKTHRCSAHKA NOMYTIROBOGHMKD-
Bbix Npecbpaiopatensl ANSKTpHMYecKON
IHED MM, PEIWNLTATOM KOTOROR CTamM He-
TRAgMUHOHHBIE MNoaxXodsl K WX pacdény
M AADOENHPOEIHHI0, OpWETHHANEHEE 2NMo-
DHTRES SETOMATHHECKOND YNPEENeH R

dHauuTensHE  TEOpETHYECKHE Bsnan
aHecéd [ M. Myctadalh B BCocnennBEsHHA
WIHPOH0H MAMMbl YCTROHCTE Npeodpaso-
BaTEnkHON TExHuKn Ha 3BM. B 1972, Ha
OCHOBE PEJBHTHA METOOO0S TEOPEeTHYE-
CKOH 3MEKTPOTERHWEN Wi Bbin paspabo-
TaH YHHRAMLHBIR MPOTDaMmMmHBIR KOMInesc
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SANTPAH. 3moT HOMANEKT, MOMyYHBLLMA
nanbHefwes palonmee B TRyGax Meoprin
MapKoBHYa M BT0. yHEHHNOB, MOo3IBCNRET
OCYLSECTENATE KOMMNEKCHDE MOOENHS-
BaHHe Npecfpasnsarensd ¢ NonHb OT0-
Bpamediem CHMOBON USMH,  ChCTEMB
YRSEERaHHA, BHELIMEEH CETH M HEFEYIRM,
BRAKTAER SEATaTENbHY,

Brieponee B NPAKTINE MO0ENMAOIHKR
EHAGELE NEMNPOBOHHWEDERE Npechpa-
sonaremnen o TPAH Gow sancmen anro-
PHTA, OTODREKASGWEA TRAHCRORMITO R
C VPORHR mardsTHoR uenk. B sacTonwes
ppexa MTPAH sensarce abherTmasbim
HHCTEYMEHTON - GNE  WO08NHRoEIHHA
SMEKTROMATHMTHELR NPOWSCco0s B Co30a-
sassen 8 HITT =AM Museprops nog py-
koeogcTeow. [, Mo MycTade yHHKaNsHX
oBpAIE0E MHHOEBILUMOHHON NoMYNpoBoa-
HHEDEDH TpeobpaszosaTensHon TEXHHKN
AN8 SNEsTPOSHEOPETHIM, METANTRrMWe—
CRON  NPOMEBILNEHHOCTE, Hedreraiosch
STRacny, SHapoHHEN MPoMbILLINEHHSET,
CHETERM SNEKTROCHADMEHHA MEMESHOA0-
PEMHOND TRAHCMGRTA, MOLHE 3ASKTRa-
eI KM PETAH GRS,

PR TECpETHYBEKHK MECHBADBAHMA, Dkl-
ronHesHbE Teoprsem Mapkoassam, Ho-

CHT iyHOAMEHTANBHRIA X3pasTep. B wx
quCne:

— WETOR YEPEOHEHA BIA MR-
HOFD AHAMMIA NPOUSCOOR B CNSOAUHE
LM M- npeobrasoBaten axe

= METOR  WHTEMPARLHLN  YPaBHEHNWS
AN8  AHANKM3E NepexafHLl  NPoUeccos
B LW@NAY C BE TR hp-EﬂEpa&nB.alE-

Pk

= ANFEPHTMb] YIPEEAEHK CRERALpE
WHM-npecbpasopaTanink  HE ocHOoSS
BEMHCARASMOND NPOrHO3a M NOOCTpanes-
Ea0i MEEEM HATFYEI]

- :hpul:'ruuucuznﬁ D-SE-—I-I'II‘I:IPH'I'M
YIRS MR SKTHRMBIMH GNBTROCHAaET-
FHEARIWMME  YETRORCTRAMM HA OCHOSS
MOAYNBHBE MHOMOYRORHEREN NPEenbpa-
IOBATENS,

— CTROTAA TEopuR YIRIRASHNA BKTHE-
HElraH PHMETROCHMMETRHE Y HALMMHE  YCT-
pORCTEAMM Ha Base HOBOMD ANFoDETME
CHHTEES WX MEDEnaTO-HOR fyHILMK;

= TEopiR  HOBIFD W08 LWUHMDOTHOS
TRExdiazHOCHMAMETDHUHOH WAL L
(TSM) ana coaparus sHeproatdgekTEHsEm
HAETOTHO-peryRMpyamax  Npechpasosas-
TEneH ANA INEKTPONEHE0LA;

— CPABHMTEMEHEIR aHanMa sdubesTHa-
HOCTH PERMMYHEDR BHODE MOy NEHER M-
roypOBHEELN NPe0BpaIoBaTensai 4nF ax-
THBHCH ENETDEUMH W HaCTOTHO= Dy -
pyesasix MpecbpasoaaTensi,

PeaynbTathl 3THE HOCNSOOBIHWHA Hac-
THYHD OTREMEHE! B E8r MCCNEOHER MOHD=
Fpadie: CAKTHEHLIS HHNLTROCHAMMETDMN=
EyiauME  YOTRORCTEE,  Te0peTHuecKHe
H  NPpECnagHse acnekTkl COLGaHAE
(2022 r., Haparessckna gos MIM)L Bes
PEIYNETATEL HTH TEOPSTHUSCKMY HOCNE-
SO83HHH WHPORD NEHMEHRBIGTCN NPH Co3-
O3HWH DE3NWYHBE NpecbpasoEaTensHem
YOTRoeCTE, Bhimyckaeses HITT <M HMa-
BEDTORE.

Ha npoTteseHnK paga net [ M MycTa-
fa HENOCPEACTEEHHG YYSCTECEAN M PyRo-
BOMMN BRIMOMHEHHEM KOWTHBX HEAOKP
H HHHOBELHOHHEIK MPOEKTOE. Cpeny Hibx
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= PESPADOTRE W OPraRWIALMA CEpWR-
HOMS MAPOHIBOACTRA yHEHUHDORARHORS
MpeobpascaaTenbHars Moayna Rl Hanpe-
#erne 12 kB, Tor 2,5 kA ¢ ontoanexTpan-
Hblm YIPABMSHMEM ONS COINAHMN KoM=
MMPEKTHRIX BRICOKOBONETHRIX Npeobpaso-
BATEMNbHEIX YCTRORCTE Nepenad NocTonk-
Horo Toka (2007 — 2008 rr.);

— paspaborka  aHeprocbeperasoero
EOMMNEKSE  YNPSERSHWA  FEYNNGELiM
INEXTRONDHBOOOM B COOPYHEHHAK H ofh-
eTax SeoppreTHoR chapel (2007 r)

= paspaboTHa TEXHMHECKWX Npenno-
HEHMA N0 DEKOHCTEYEWMH BriBoprokoro
NpecHpaznaarenkHOrD KOWMMNeKoa Ha o=
HOBE HHHOBSLMOHHLIY CHEMHO-TENHHYE-
crMx pewanyn (2010 = 2011 )

= pazpabotea TeMHMYeckMK Tpebopd-
HHH HE ONwmHbIA 00paIey  axTHEHOMD
HABTRA BRICUIME FARMOHWAE GNR Ko
memhlxuwwnmnpmﬁpmumnn-
Hiix yeramonor (KBMY) NC 400 kB «Boi-
BOprcKans M HArOTORNSHHE OnsTHOrS of-
pasua aKrHBHor deanarps (2010r.).

Hasmeswmm o0Bpaiom xapakrepsyoT
macltab pesrentHocTd [eopr Mapro-
BHHE KSK YHEHORD M TRNAHTAHBEOND HHME-
HEDa YHHEANLHEE PE3p3BoTHH NOCNegHHE
AAT, BLINONHEHHLIE NOO Mo PYKOB0O-
ETBOM H MEH 8Ns HBNOCDeOCTEEHHDM y-a-
CTHEL

= CERHA BECDHOB0NLETHEL HCTOMHWIOE
AHTARMA HE HanpaserHe 30 kB molgHo-
ot ao 430 kBT, npeaMEasadeHHuy ans
MIHTEHMA JFEKTEOHHG-MPAHE BRI LIS Bikl-
COKOEONETHOND TNSCALEND PEIpaga B oo-
CTEBE YCTAHOEOK MO Nepennasy HMoban,
THTEKE, radHuA, TEHTANS, LWMPEOHKA
W KpesHi; oxono 200 rakwe yerpoficts
YOTEHOBNEHE  H3  mETAYRraHeckis
npagnpsamanx  Pocoww,  Keman, Sinosue,
SETOHM

— BLICOMOBONETHEIE CHOTEME NHTAMKA
ONR cHCTes paguanakaigm (HEILAPR,
1999 — 2014 rrk

= THPHCTODHEIR DErynaTop smOoLUHoCTH
TPM-8r-530-Y X4 ora cecresbl Harpeea
eaaayxa (DY LA ww. T, . Bapasio-
g, 2015 )y
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= BeICORCEOABTHBHE HMMTYABCHBIE KOws=
syTatope Ha 10 kB, 45 kA ans mexgyra-
pogHorn  npoexta  HMTEP  (HMM3Ma,
2007 v, 20151

— BKTHEHEIE MNETROKCMNEHCHPY -
FOLLYE YCTROACTES HA OCHOBE MHOMOYPOE-
HEBRIX KOHBERTOROR SNE NEGMEILLIEHHS
ceten 6—10 kB, veranoenedHme & QYT
LIMAM wm. Tl M. Baparosa (2015 r.), TME
Hoprwkens (2017 r.), MOBS [r. MNporamssio,

2018r), CU sKoranbimsdeprosedioe
(2018 r)
= CTAETHYBCKHE NpecOpazoeaTent

C PEryNUDyesMblsE BREDOHOH “3CTOTON
(50 =200 Mu} w HanprxeHWes, MpegHa-
IHAYEHHBIE ONA  HCMBTEHHA  CHNOBLE
TPEHCHORMETOROE M peakTopoB. HHe-
opesel 8 nepyon 1928=2019 rr. 12 3ano-
POECKORM,  TRaHCRODaTOpHOM 338008
(1999 1], 3amcne Mo PeMOHTY 3NeKTRoTE=
HuHEaro. chopyponanna PITO (Mook-
aa, 2001 ), Tonssrmsresom TpaHcdopsas
TopHam sasoge (2013 1), Crepgroscxom
sasope TpaHchopmaTopon Toxe (2008,
2013 r) TK.CEIN (2018 — 2017 =.);

— NPEUHIHOHHBIA  HETOWMHHE  TOKA
MHT-11k-25608 Ha 110001, 1A, 260 B £ na-
HOMWTENSM IHeprHE H3 5.5 MOx ama Ax-
TAHME ORYCHEYHALHE MarkTos Bycrepa
konnatinepa MICA (OfwenmesrHem Ma-
CTHTYT ABEPHLIX HoCnenoeaHsn, r. OyGHa
Mockoecxkon ofin, 2019 1.);

= THPHCTORDHL:E npecBpaEIoBaTEnH
yacroms THna TIY-= 10,/ 25000 mowHocTe
23 000 kBT ma manpaxenwe 10 kB gne vyac-
TOTHO - BEryMEYEMBIEL CHRNDOHFRY 3NEK-
TRONPHBASOE FAFONEEE KIsHBRICWHY ar-
peratos OO0 al asnpomtpascriis, KoTo-
phig AENAKITER EEY TP HE AL
NEeobpasoBITEnAME,  HIMOTOINEHHRIMA
g Poccsm (2017 1w 2008 rr.):

= EOMINSKT HECTAHOAETHOMD  30ek-
TROTEHMHYBCHOND chopyoosaHs
€ ACYTI onm oCHoamMoR CHOTEME! MIMTaHMA
HOMBUEDOND INSKTROMEHHTE YCKOPHTENR
¥-1,5 (MRCTHTYT checiikb BhICOKHE IHBpNaA,
r. MpotsaHa, 2019-2020 r.);

— CEpUA. MPSLIAHOMHLE  HCTOUMHKDR
ToHE CEBEDKNEOSOANLEHY MarHiToR Byore-

pa/Hyxnotporsa gnr pabormer 8 geHamu-
WECHOM DEMHME OO CTABMNBHOCTRID e

e 0,02 % (OOwegueHEse HHCTHTYT
AnEpHBE Hocnegoaardki, r. Oybda Moc-
KoBckok abn, 2016 — 2021 rr.).

TeopemmackHe W NpaKkTHYSCKHE pe-
BYMLTATEl HAYUHON M MHMEHEDHoE asa-
teneHoctd [ M. Myctade oTpamessl
B 172 myGnekaupnx B BEOYLUME HEY-Hb
mypHanax W 30 narerTax v SETORCKKE CEW-
OETEMLETEA HE nanBReTeHun, & TRy so-
HEEadHER,

OBnanan ryGotkean IHIHMAMM TE0DEe-
THMECKDH ANEXTROTEXHMKH, TEODHKY ABTO-
FATHHBCKOTD DEryMHpOBIHMA W YNDSERE-
HMA, BETOMATHEIHPOBRHHOMD INSKTRONRH=
Booa, Meopris MapkoBHy Wenpo OenWTCH
MM E0 CHOMMM MHOTOMHEMEHHBAWH SETTH-
PAFTEMH H COTRYORMEEMH, MHDMME W3 K-
TOPBE CTAMM KPYNHbIMM CMELMENHCTaMEA,
I, #. MycTada sendT ammeHyo oBwWwecT-
BEHHYED OERTENEHCCTR, ABNARCE NpEEoe-
garenar HTC «Canosan npecbpasosas
TENEHAR TExHMEAS, YneHom HTC B3,
HMEHOM ACCOLMBLIMN MHREHEDOR CHND B
anerTpoHHKd PO, sneHosm MHCTHTyTE e-
MEHEPOE INSKTROTEXHMKM M 3T ROHMEM
{IEEE} MHmennvresTHLiA wenoask © LkH-
pokoé 3pyabdeel Neapned Mapeoniy —
JARANKIA MOBHTENE KNECOHHYETKON AMy3RIRkH
H XOPOWSh NWTERaTYDs), NOALRYETCA 3a-
CAGHEHHDIM ABTORHTETOM ¥ CHELHanH-
CTO8-3NEXTPOTEXHMKOR M ANeKTROSHER-
METHKOE, COTEYAHHKOE b yuaHHKOR,

3a BoMLION BRABO B DA3BMTHE 3REK-
TROTEXHHKM B CEAZH ¢ 7 3-netwasm BIM ey
epydeHa  [MougtHan rpasora Kowkrera
Poccwickod DenepausH NO  mallii-Ho-
crpaeHan. On Harpasgén seganmo «B
namats B50-nemen Mockesss,

Cepaessc  noagpaenaes [ eopred
Mapeoawaa Myctady ¢ obuneem, sens-
S EPEnEorD AQopoasR W OanbHEeRLLEHX
TEOLMECKHE YCMNENOS BO BOSX HAMPBENE-
HHAN B0 MHOMDIEEMHDH DEATENEHOCTH]

Opy3en H KoRners
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