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OINITUMAJIBHBIE TEXHOJOI' MU «AHAYKIIUMOHHBINA HAT'PEB -
JE®OPMALIUS»

JI. C. 3umun, A. JI. I'onoBaues, A.C. Ernazapsa

PaccmarpuBaeTcs mporecc HHAYKIIMOHHOTO HAarpeBa MeTalia Mo 1e(opMaIunio ¢ meIbio
JOCTHKEHHSI MAKCUMaIIbHON (P PEeKTUBHOCTH (DYHKIIMOHMPOBAHUS BCETO KOMIUIEKCA «HATPEB -
nedopmarusi»y. KoHKpeTHBIE IPUMEPBI TPUBOISTCS TSI TPOIIECCOB MIPECCOBAHUS M MTPOKATKH.
KitoueBsble ciioBa: TEXHOJIOTMUYECKUH KOMITJIEKC, ONITUMM3aNUs, AedopManys, IpoOeKTUPOBaHUE,
TeMIiepatypa, 3HeprodpheKTuBHOCTh

OPTIMUM TECHNOLOGIES «INDUCTION HEATING - STRAIN»

L.S. Zimin, A.L. Golovachyov, A.S. Eghiazaryan

The induction heating process of metal before deformation is aimed at achieving maxi- mum-
efficiency of the whole "heating - deformation" complex. Particular cases are provided to
demonstrate the pressing and rolling processes.

Keywords: technological complex, optimization, deformation, designing, pressure, temperature,
energy efficiency

onTuMms3ALNUA JJIMHbI UTHAYKIHMOHHOU YCTAHOBKHW HEITPEPBIBHOI'O
JTEWUCTBUSI IJISI HATPEBA ) KUJIKOCTH

AMN. Nanunymkus, . M. Oumkun, Y. B. Bacunses

PaccmarpuBaroTcst BONpOCH ONTUMH3AIMH CTAIIMOHAPHOTO pacTIpeieIeHUs] MOIITHOCTH TIO JJTHHE
MHOTOCEKIIMOHHOTO MHTyKIIMOHHOT'O HarpeBaTessl HEMPEPBIBHOTO AEUCTBUS [l HarpeBa
XuakocTH. [IpeioskeH anropuT™ pacdera ONTHMAIBHOTO paclpeaelIeHs MOITHOCTH C yYETOM
OrpaHUYEHHI Ha MOIIHOCTh U TEMIIEPATYpy HarpeBa, 00ecreunBaronii MUHUMAaJIbHBIE
Maccora0apuTHBIE MTOKa3aTeNd HarpeBaTels.

KitoueBsble ciioBa: HHAYKIIMOHHBINA HarpeB, MaTeMaTH4ecKas MOJIeIb, OIITUMHU3ALIHSI, MOLITHOCTh
OPTIMIZATION OF LENGTH OF INDUCTION DEVICE CONTINUOUS ACTION
FOR HEATING OF LIQUID

I. Danilushkin, Ya.M. Oshkin, I.V. Vasiliev

Optimization issues related with stationary distribution of power are examined over the length of
continuous action induction heater used for heating liquid. A new algorithm is offered to
calculate the optimum distribution of power taking into account the limits in power and
temperature of heating, and to provide the minimum indexes for the heater.

Keywords: induction heating, mathematical model, optimization, power

TEXHUKO-9KOHOMUYECKAS OITUMU3ALINA CBY QJIEKTPOTEPMUYEKOI'O
OBOPYJIOBAHMS, COBPAHHOT'O HA KAMEPAX CO CTOSIYEN BOJTHOM

E. M. I'pummna, 10.C. ApxaHrenbckuii

[IpenynoxeHo penieHre 3a1a4d TEXHUKO-3KOHOMUYEecKor ontumuzanuu CBY snek-
TPOTEPMHUYECKOTO 000PYIOBaHHsI, COOPaHHOTO Ha KaMepax cO CTOSYeH BOJTHOM.

Kirouesnie cnoa: ontumuzanusi, CBY snexkrporepmudeckoe 000pyIoBaHUE, KaMepa CO CTOSUEH
BOJTHOM

TECHNICAL AND ECONOMIC OPTIMIZATION OF MICROWAVE
ELECTROTHERMAL EQUIPMENT ASSEMBLED ON CAMERAS WITH A
STANDING WAVE

E.M. Grishina, Yu. S. Arkhangelskiy

The offered decision of the problem to technical-econmic optimization microwave
electrothermal equipment, collected on camera with standing wave.

Keywords: The optimization, microwave electrothermal equipment, camera with standing wave



JIEKTPOJUHAMUYECKUE CBOMCTBA COIJIACYIOIIUX MEPEXO/I0B
MEXAY NPAMOYTI'OJIbHBIM U ITIOJAKOBOOBPA3HbBI M BOJIHOBOJIAMU

J. A. bapunos, /1.3. bekepos, B. A. Konomeiines, B. A. Jloiiko

[IpennoxxeHa MeToIMKa pacy€Ta CONIACYIOIINX YCTPOWCTB MEX1y IPSIMOYTOJIbHBIM U
MOJIKOBOOOPa3HBIM BOIHOBOAAMU. [IpoBeieHO HccieoBaHuEe MIEKTPOIMHAMUYECKUX CBOWCTB
Pa3IMYHBIX COTIACYIOIINX MEPEXOIOB M MPEACTABICH UX CPAaBHUTEIHHBIN aHATN3

KitoueBrbie ciioBa: BOTHOBO/IBI CIIOXKHBIX CEYEHUH, ITMPOKOIOIOCHOCTb, 10OJI0CA MPOITYyCKaHUs,
BOJTHOBOE COTIPOTHBIICHHE, TTOJJKOBOOOPA3HBIN BOJTHOBO/I, COTJIACYIOIIUH TTepexo1, HOMOrpamma,
METOJ1 KOHEUHBIX JIEMEHTOB

ELECTRODYNAMIC PROPERTIES OF THE MATCHING TRANSITIONS BETWEEN
THE RECTANGULAR WAVEGUIDE AND HORSESHOE-SHAPED WAVEGUIDE

D.A. Barinov, D. E Bekerov, V.A. Kolomeytsev, V.A. Loyko

The article presents a design procedure for the matching devices between the rectangular
waveguide and horseshoe-shaped waveguide. A research is made into electrodynamic properties
of the various matching transitions and their comparative analysis.

Keywords: complex waveguide sections, broadband, bandwidth, impedance horseshoeshaped
waveguide, matching transition, nomogram, finite element method.

JIEKTPOJUHAMUYECKHUE U TEIUJIOBBIE CBOMCTBA CBY IIEYEW ITPHA
PA3JIMYHBIX CITOCOBAX U CUCTEMAX BO3BYKIEHUSI
JIEKTPOMATHUTHOI'O MOJISI B PABOYEH KAMEPE

B.A. Konowmerines, 10.A. Ky3emun, /I.H. Hukyiiko, A.A. 3axapoB

[TpoBoaMTCS HKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE AIEKTPOANHAMUYECKUX U TETIJIOBBIX CBOMCTB
pa3IMyYHBIX CIOCOO0B (BepxHee, 00KOBOE, HH)KHEE) BO30YXK/I€HHUS AIEKTPOMAarHUTHOTO MOJIS B
paboueii kamepe CBY neun, npeacrasisionieii codboil mpsiMoyroabHbIN pe30HaTOpP, YACTUYHO
3aM0JIHEHHBIN IUAJIEKTpUYECKUM MatepuaiioM. B kadectBe norotutenss CBY momuocTr
UCTIOJIb3YETCsl BOJJONIPOBO/IHASL BOJA, PABHOMEPHO Pa3iUTas B IUIACTUKOBBIE CTAKAHYHMKH, PACIIO-
JIOKEHHBIE Ha JHE padodell KaMephl, 9TO MO3BOISIET HanOoJIee MPOCTO IMUTHUPOBATh PeaTbHBIN
MPOIYKT U 00ECTIEUNTh OAMHAKOBBIEC YCIOBUS IPU UCCIIEIOBAHNY SJIEKTPOJMHAMUYECKIX
CBOMCTB pa3IMYHBIX CITIOCOOOB M CUCTEM BO30YXKICHUS SJIEKTPOMATHUTHOTO TIOJIS C TIETBhI0 X
ONTUMM3ALINH, IPH KOTOPOi oOecrieuynBaeTcsi Hanbosee BEICOKUI ypOBEHb PAaBHOMEPHOCTH
Harpea u KIIJI yctaHOBKH.

KitoueBsble ciioBa: MpsIMOYTOJIbHBIN pe30HATOP, AUIIEKTPHUECKOE 3alI0THEHUE, paclpeeéHHast
Y MHOTOILIEJIEBAsi CHCTEMBI BO30YKIEHUS 3JICKTPOMArHUTHOTO TTOJIs, pYIOpHAst CUCTEMa
BO30YX/IEHUS, TUDJIEKTPUUECKas IUIACTHHA, IEPEKITIOYAIOIIUE P-i-N TUObI, IPSIMOYTOJIbHAS
M3JTyJaromas melb, 3JIeKTPOMarHuTHAasE COBMECTUMOCTh

ELECTRODYNAMIC AND THERMAL PROPERTIES OF MICROWAVES UNDER
VARIOUS METHODS AND SYSTEMS OF ELECTROMAGNETIC FIELD
EXCITATION IN A WORKING CHAMBER

V.A. Kolomeytsev, Yu*. Kuzmin, D.N. Nikuiko, A.A. Zaharov

The article provides experimental data referring electrodynamic and thermal properties of
various methods (such as top, side, and bottom) of electromagnetic field excitation in a working
chamber of a microwave oven, made as a rectangular resonator partially filled with the dielectric
material. Tap water evenly diffused in the plastic cups placed on the bottom of the working
chamber is used as an absorber of microwave power. This is a most common way of simulating
real products and providing identical conditions for the study of electrodynamics properties of
various electromagnetic field excitation methods and systems used for the purpose of their
optimization, which provides the highest level of heating uniformity and installation efficiency
Keywords: rectangular resonator, dielectric filling, distributed and multislit excitation system of
electromagnetic fields, horn system of excitation, dielectric plate, switching p-i-n diodes,
rectangular radiating slit, electromagnetic compatibility



INPUMEHEHHUE CBY-OBPABOTKMU B ITIPUT'OTOBJIEHUU MSACHBIX
KYJMHAPHBIX W3JIEJINN C UCITOJIb30BAHUEM BEJIKOB PACTUTEJIBHI'O
MPOUCXOXKAEHUS (ITOCTAHOBKA 3A1IAYN)

. B. 3106uHa

PazpaboTtaH anropuTM MOIEIMPOBAHHS TEPMUUECKHX MPOLIECCOB B KYJMHAPHOM M3JETIHH C
HEOHOPOTHBIMH CTPYKTYPOH M COCTaBOM U TOJIYYEHO KPUTEPHAIHLHOE YpaBHECHHE,
CBSI3BIBAIOIIE€ MOIITHOCTH MO/ABOIMMON CBY-3Heprun co cBOWCTBaMM MSICHOTO M3JIEHS C
I00aBlIeHHEM MYKH HYTa M BpEMEHEM JIOCTIDKEHHS KYJHHAPHON TOTOBHOCTH, aHAJH3 KOTOPOTO
MO3BOJIAJI TMIOCTABUTH 33]]ady YTOUHEHUS SMIUPUUYECKUX KOA(PPHUIMEHTOB ypaBHEHHUS
MIPUMEHUTENBHO K Mpoueccy CBY-HarpeBa kak Hanbosee 3pGeKTUBHOTO JJIsl pPABHOMEPHOTO
TEPMHUYECKOTO BO3/IEHCTBHS HEOOXOAMMONW HHTEHCUBHOCTH Ha OOBEKT.

KiroueBsie ciioBa: MsICHBIE KyITWHApHBIC U3ETHSI, MyKa HYTa, MOICITUPOBAHUE, TEPMUIECKHIA
npoiiecc, KpurepuaibHoe ypaBHenue, CBU-Harpes

MICROWAVE PROCESSING IN MAKING MEAT CULINARY PRODUCTS USING
PLANT PROTEINS

[.V. Zlobina

Simulation of thermal processes when making culinary products characterized for the
heterogeneous structure and composition was applied to develop an algorithm and the criterial
equation which interlinks the capacity of electric energy input together with the properties of the
meat product flavoured with chickpea flour and the time to achieve availability of the culinary
product. Analysis of the algorithm allowed improvement of empirical coefficients to the equation
with regard to the microwave heating process as most effective in providing a uniform exposure
of an object to the thermal impact of required intensity.

Keywords: meat culinary products, chick- pea flour, modeling, th ermal process, criteria
equation, microwave heating

O COBPEMEHHBIX TPOBJIEMAX CBY QJIEKTPOTEXHOJIOTI' MU

10. C. Apxanrenbckuit

PaccmarpuBatotcest atansl pazButist CBY anekTpoTexHonoruu, ee npoOieMbl Ha 3TUX dTarax,
chopmympoBanbl coBpeMeHHbIe Tpodiembl CBY anektpoTexnonoruu Kiouessie ciioa: CBY
AIIEKTPOTEXHOJIOT U, ITAIbl Pa3BUTHS

CONTEMPORARY ISSUES OF MICROWAVE ELECTROTECHNOLOGY

Yu.S. Arkhangelskiy

The article considers the stages in the development of microwave electrotechnology, the
problems arising at each stage, and the current problems in microwave electrotechnology
Keywords: microwave electrotechnology, development stages

NCHOJIB30BAHUE JIEKTPOXUMUYECKUX METOAO0B JJIs1
BOCCTAHOBJIEHUSA UBMEHEHHbBIX NJIU YHUUYTOXEHHbBIX
MAPKHAPOBOYHBIX OFO3HAYEHUI HA BJIOKAX IBUTATEJIEM TPAHC
MOPTHBIX CPEACTB, U3I'OTOBJIEHHBIX U3 MATHUEBBIX CIIJIABOB

B.M. Paiiroponckuit

Crathst MOCBAIIEHA ONTUMH3AIIIH METO/IA HIEKTPOITUTHUECKOTO TPABJICHHS IPU
BOCCTAHOBJICHHH M3MEHEHHBIX WJIM YHHYTOKEHHBIX MapKHUPOBOYHBIX 0003HAYCHHIA Ha OJIOKaX
JBHTATEINICH TPAHCIIOPTHBIX CPEICTB, M3TOTOBICHHBIX U3 MarHueBoro crurasa MJI-4.
KittoueBble cl1oBa: ANIEKTPOIIHT, IEKTPOIUTHIECKOE TPABICHNE, MAPKUPOBOYHBIC 0003HAYCHNS,
OJIOK IBUTATEINS, BOCCTAHOBIICHUE MapKHPOBOYHBIX 0003HAYCHHIA

USING ELECTROCHEMICAL METHODS TO RESTORE THE ALTERED OR
DESTROYED MARKED INDICATIONS ON ENGINE BLOCKS OF VEHICLES
MANUFACTURED FROM MAGNESIUM ALLOYS

V.M. Raigorodskiy



The article is devoted to optimization of the method for electrolytic etching used to restore the
altered or destructed markings on the engine blocks of vehicles manufactured from magnesium
alloy ML-4.

Keywords: electrolyte, electrolytic etching, marked indications, engine block, restoration of
marked indications

OBOCHOBAHME PA3PABOTKMU YJIbTPA3BBYKOBOI'O MHOT'OYACTOTHOTI'O
TEHEPATOPA J1J1s1 OCHALIIEHUS TEXHOJIOI'MYECKOI'O OBOPYAOBAHUSA
H.B. bekpenes, 1.B. 3no6una, H.H. Makcumosa, A.I1. Ilerposckuii, A.C. Tumodeen
[TpuBeneHsI pe3yIbTaThl UCCIIETOBAHNN BIMSHUS aMIUTHTY/IBI X 9aCTOTHI YIIbTpa- 3ByKa Ha
MIPOU3BOUTENBHOCTh 00PaOOTKH U KaueCTBO MOBEPXHOCTHOTO CJIOS, BKJIIOYAst TPELMHBI U
CKOJIBI. YCTaHOBJICHO, YTO TPH OTPE/ICTICHHOM COOTHOIIIEHUH YKa3aHHBIX TapaMeTPOB BO3MOXKHA
BBICOKOIIPOM3BOJUTENbHAsE 00pa0OTKa Ha MaJIbIX aMILUIUTYAAX, MO3BOJISIONIAS TIOBBICUTh
KauecTBO MOBepXHOCTH. [IpemiokeHa cxema reHeparopa, BCTpanBaeMoro B TEXHOJIOTHYECKOE
obopyznoBaHue, odecreunBaronias (opMupoBaHUE TAPMOHMYECKUX CUTHAJIOB C U3MEHSIEMOH B
IIUPOKHX TIPEJIeNIaX YacTOTOM, YTO MO3BOJHUT PEATU30BaTh BHICOKOI(D(hEKTHBHBIE
YJIBTPa3BYKOBBIE TEXHOJIOTUHU MPEIIM3MOHHON 00paOOTKH TBEP/IBIX U XPYIKUX MaTepHAaOB
KiroueBsie ciioBa: yiapTpa3ByK, IPOU3BOANUTEIEHOCTD, IIEPOXOBATOCTh MMOBEPXHOCTH, CKOJIBI,
TPELIMHOBATHIN CII0H, XpyIKHUe MaTepuabl, FreHepaTop, GyHKIMOHAJIbHAS CXeMa, PE30HAHCHBIH
UHBEPTOP

DEVELOPING AN ULTRASOUND MULTIFREQUENCY GENERATOR FOR THE
PROCESSING EQUIPMENT

N.V. Bekrenev, [.V.Zlobina, N.N. Maksimova, A.P Petrovsky, A.S. Timofeev

The presented research data deal with effects of the amplitude and ultrasound frequency on the
machining efficiency as well as the surface layer, cracks and chip quality. It was found that at a
certain ratio of the given parameters high-efficiency machining can be obtained at low
amplitudes to improve the surface quality. A new scheme for a generator embedded in the
technological equipment can ensure formation of harmonic signals characterized for the variable
frequency, which will encourage utilization of high-precision ultrasonic technologies in the
precision work with hard and brittle materials.

Keywords: ultrasound, performance, surface roughness, chipped, fractured layer, brittle
materials, generator, functional diagram, resonant inverter

OBPA3BOBAHUE PABOUYEN MOBEPXHOCTHU MHCTPYMEHTA JJISI
OITHOITPOXO/JHOM JOBOJKH OTBEPCTHUHN MAJIOTO TJUAMETPA TYTEM
JIEKTPOUCKPOBOI'O ®OPMUPOBAHWSI MUKPOHEPOBHOCTEM C
BO3JIEMCTBUEM YJIbTPA3BYKA

H.B. bekpenes, /1.C. Emxuna, A.W. lllymunun

TeopeTruecku U HKCIEPUMEHTATBHO MOKa3aHa BO3MOXHOCTb PA3BUTHUS YIIBTPA3BYKOBBIX
KaBUTAIMOHHBIX TIPOIIECCOB B TOHKOM OBICTPO KPUCTAJUTU3YIOIIEMCS CII0€ pacIijiaBa,
00pa30BaHHOM KareJbHbIM MEPEHOCOM MaTepuaia aHo/ia Ha HHCTPYMEHT-KAaTo/l B TIPOIecce
ANEKTPOUCKPOBOTO (hOPMHUPOBAHUS MUKPOHEPOBHOCTEHN Ha €ro paboueii MOBEPXHOCTHU C
penbedoM, MO3BONSIFOIIMM OCYIIECTBISATh PHHUIITHYIO 00pabOTKYy OTBEPCTHIA Majoro AuaMeTpa
B JIETAJISIX MPUOOPO- M arperaroCTPOCHHS.

KiroueBbie cioBa: 37€KTpOUCKPOBOM MPOLIECC, KANeIbHbINA IEPEHOC, KABUTALINS,
MUKPOHEPOBHOCTH, YJIBTPA3BYK, OJTHOIIPOXOHAS JOBOKA, TPOU3BOIUTEIIBHOCTH, H3HOC
MHCTPYMEHTA, IIEPOXOBATOCTh MOBEPXHOCTH

FORMATION OF A TOOL WORKING SURFACE FOR SMALL DIAMETER SINGLE-
PASS HOLES USING ELECTROSPARKING OF MICROROUGHNESSES AND THE
ULTRASOUND EFFECT

N.V. Bekrenev, D.S. Emzhina, A.I. Shumilin



Theoretical and experimental data was provided for a possibility to develop ultrasonic cavitation
processes in a thin rapidly crystallizing melt layer formed by the drop transfer of anode materials
onto tool-cathodes when forming electrosparking microroughnesses on the working surfaces
with a relief allowing the finishing treatment of small diameter holes in the parts related with
instrument and unit engineering.

Keywords: electrosparking, drop transfer, cavitation, microroughness, ultrasound, single-pass
operational development, performance, tool wear, surface roughness

OKAJIN3AIUSA MOJAPUTOHOB BBJIN3U TUCTIOKAILIUUA B MOHHBIX
KPUCTAJLUIAX

C.I. T ectpun, K.B. KouenaeBckas

HOKaSaHO, YTO HAJIMYHUE JUCIIOKAIIMKW B HOHHBIX KpUCTAJUIaX MPUBOJUT K JIOKAJIM3allU HAa HUX
NOJISIPUTOHOB. HaiiieHbl IUCTIEpCUOHHBIC YPAaBHEHUS IS IByX BETBEH JIOKATbHBIX
IMOJIAPUTOHOB, a4 TAKKC 3aKOHBI Y6BIBaHI/ISI HUX aMIUTUTYbI C YIAJICHUEM OT J'IOKaJ'II/ISaHI/Iﬁ
Kirouersbie clioBa: MOJISIPUTOHBI, HOHHBIE KPUCTAILIBI , TUCIOKAIIUU

OCALIZATION OF POLARITONS NEAR DISLOCATIONS IN IONIC CRYSTALS
S.G. Gestrin, K. V. Kochelaevskaya

Dislocations in ionic crystals result in the localization of polaritons on these crystals. The
provided dispersion equations refer the two branches of local polaritons, and the laws are related
to the amplitude decrease resulting from the increase in the localization distance.

Keywords: polaritons, ionic crystals, dislocation

Ob OMOJIO)KEHUU ITPO®ECCOPCKO-ITPEITIOJIABATEJIBCKOI'O COCTABA
BBICIIEI'O YYEBHOT' O 3ABEJIEHUSL

E. M. I'pummna, 10.C. ApxaHrenbckuii

PaccmoTpeH companbHbIN aciekT OMOJIOKEHUS PO €CCOPCKO-TIPETIoaBar €1 b- CKOTO COCTaBa
BYy3a

KiroueBsie citoBa: conManbHBIA acleKT, «OMOJIOKEHHE TTperoaBareei», kapenpa
REJUVENATION OF THE ACADEMIC AND TEACHING STAFF AT INSTITUTIONS
OF HIGHER LEARNING

E.M. Grishina, Yu.S. Archangelskiy

The artide considers the sotial aspens of rejuvenation of academics and the teaming staff at
universities.

Keywords: sotial aspea, rejuvenation of the teaming staff, department.

HNCTOPUS HAYKHN: KAK OHA PA3BBUBAJIACH B XX BEKE?

J1.B. Muxenb

OcBeleHbl acTeKThl Pa3BUTHSI UICTOPUH HAYKH Ha MPOTSHKEHUH XX BEKa, IPOBEICH aHAIIN3
npo6ieM pa3BUTHUS U cleNlaH 0030p BaXHEUIINX paboT Ha JaHHYIO TeMaTHKy KitoueBble ciioBa:
WCTOpUS HAYKH, HAYyYHBIC 3HAHHS

HISTORY OF SCIENCE: HOW IT DEVELOPED IN THE TWENTIETH CENTURY?
V. Michel

The artide highlights the aspects of the history of science throughout the XX century, analyzes
the problems relating its development, and provides an overview of the most important works on
the given topic.

Keywords: history of science, scientific knowledge

JIEB CEPTEEBHUY 3UMHUH

3acimyKeHHBbIN AesaTens Hayku PO, akaneMuk AkageMun 2J1€KTPOTEXHUUECKUX HayK P®, uieH-
KoppecnoHAeHT AkageMun nHxkeHepHbIX HayKk P®, [TouérHelil sHepreTrk PO, [TouéTHeIil pa-
OOTHHUK BbICIIETO MpodeccHoHaIbHOTO 00pa3oBaHust Poccru, Harpak/ieH HarpyAHbIMU 3HAKaMH
Munsyza CCCP «3a otnuunble ycrniexu B padote», «M3o6peratens CCCPy».



JI.C. 3uMuH - KpyIHBIN YUEHBIH B 00IACTH SHEPTeTUKHU U AJIEKTPOTEXHONOTHU. CBOIO TPYAOBYIO
NesITeIbHOCTh OH Hayall MpopaboM IMyCKOHAIa0YHOTO YIIPABIEHUS TpecTa
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