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CJIOBO PEOAKTOPA

YBAXAEMDIE HATATEJIN!

ITepen BamMu ouepeHOM 188-11 BBIMIYCK HAyUHO-TeX-
HHUYEeCKOro M3JaHMs «DJIeKTPOHHAA TexHHUKa. Cepud 3.
MUKPO3/IeKTPOHUKA?Y .

B maHHOM HOMepe BHHUMaHHe YHUTaTeslel KypHasa
IIPUBJIEKYT TeMaTHYeCKHe MaTepUaIbl, OITybIHKOBaH-
Hble 11of, pybpukamu: «Pa3paboTka U KOHCTPyHPOBa-
Hue», «[Iporeccel ¥ TeXHOIOTHA», «TeXHOoIoru4yeckoe
U M3MepHTenbHOe obopynoBaHUe», «CBOMCTBA MaTe-
puanos», «MaTeMaTHYeCKOe MOZeIMPOBaHUEY,

BrIIyCK >KypHaJia IIPeCTaB/IeH CeMbIO OPUTHHAJIb"
HBIMH CTaThsIMH, IIOCBAIIEHHBIMH pe3y/ibTaTaM aK-
TYaJIbHBIX Hay4YHBIX UCCIeJOBAHUH.

HoMmep oTkpbiBaeTcs pasfenom «PaspaboTka U
KOHCTPYHMPOBaHHE», B KOTOPOM aBTOPaMHU CTaTbH
IIPOBOAMTCS CHCTEMHBIN aHa/IU3 TPebOoBaHUI, IIpeb-
SBJIIEMBIX K TeTepPOSMMTAKCHATIBHBIM CTPYKTYypaM
AlGaN/GaN Ha Si-mofjiosxkke, OJis peanM3alvy Ha UX
ocHoBe cuyioBor U CBY 9KB mo HEMT TexXHOJIOTHH:
TpebOoBaHMS K CTPYKType reTepoIiepexosia, MacCHBUPY-
IOI[eMY CJI0I0, KOHCTPYKLMHK 6ydepHOro C/105 ¥ ITPOBO-
OMMOCTH KPeMHHeBOM ITOJIJIOKKH .

B cnenyromem pasgesie «IIporeccsl ¥ TeXHOIOTHS»
paccMOTpeHbl MeXaHM3MBI Jerpafjallii XapaKTepu-
CTHUK 3/IeMeHTOB XPaHeHHs CerHeTO3/IeKTPUYeCKOM
IIaMATH Ha OCHOBE TOHKHX CJI0eB TPOHMHBIX COeIH-
HeHHH Ha 6a3e guokcupa rapuus HfO,. Ha ocHoBe
MOZe/IbHBIX MPeACTaBlIeHUH 1 9KCIIePUMeHTaIbHBIX
JaHHBIX PpacCMOTpeHa AHMHaMHKAa M3MEeHEeHHUs 3JIeK-
TPUYECKOTO OTKAMKA B LIeNH 3JIeMeHTa XPaHeHHs
B COCTOSIHMH JIOTHYeCKOM «1» IIPHU ero 4YTeHHH, B TOM
YHC/Ie TIO0C/Ie JJIMTeIbHOM BBIAeP>KKH IIPH IIOBBIIIeH-
HBIX TeMIIepaTypax.

B cnenyromem 6roke «TexHOIOrHM4eckoe M H3Me-
puTenbHOe 060pyLOBaHKE» aBTOPAMH ITpe[CTaBIeHa
BaKyyMHasl 3JIeKTPOHHO-JIy4eBas yCTAaHOBKAa C MHO-
TOTUTeIBHBIM 3JIEKTPOHHO-JIYYeBLIM HMCIIapUTeIeM
H LIUIF030BOM 3arPy3KOM I'PYIIIIOBBIX I10AJIOKKOIEP>Ka-
Teslled oA, IUIacTUHB 100-150 MM. PaspaboraHHast
yCTaHOBKa IIpeJHa3HayeHa [/ IIPUMeHeHUs B IIPo-
H3BOJCTBe COBPeMEeHHBIX H3[eIHH MHKPO- U HaHO3-
JIeKTPOHHUKH U I103BOJIsIeT I10/1y4YaTh IVIEHKHU MeTa/l/IOB
C BBICOKOM TOYHOCTBIO BOCIIPOM3Be/IeHHSI [IapaMeTpPOB.

B mepBou cTaThbe paszesna «CBOKMCTBA MaTePHAJIOB”
IIpUBeNEeHBl Pe3y/IbTAaThl UCCIeH0oBaHUsI BAX U Mexa-
HH3Ma IIpoBogHMOCTH B RERAM Ha 6ase HecTeXHo-

MeTPHYeCKOro HUTPHIA. BTopas cTaThs IIOCBAIIEHA
CHHTE3y OPraHOMHHEPAIbHBIX KOMITO3UIIHMOHHBIX Ma~
TepHUAJIOB (OMK) Ha ocHOBe THOPOKCHAIIATUTA KaJIb-
LML U IIPUPOJHOro 6romnonuMepa ¢pubporHa meénka
B XOlle OCaKAEHHS W3 BOAHBIX pacTBOpPOoB. Ompenmere-
HO BJIMSHHeE COCTaBa U YCJIOBUH nonydeHHss OMK Ha
MOPGOJIOTHMI0 M 3KCIUIYaTAllMOHHBIE XapPaKTePHUCTH-
KA. CuHTe3rpoBaHHbBle OMK IpegHasHaYeHbI OIS KC-
II0Ib30BAHMUSI B KAUeCTBe 3/IeMEeHTOB 61 03/1eKTPOHHBIX
YCTPOMCTB.

[lepBas cTaThs pasgena «MaTeMaTHYeCKOe MOJeIH-
poBaHMe» I10CBSIeHA ITPUOOPHO-TEXHOIOIHYECKOMY
MOJeTUPOBAHHUIO BIMSAHUSA [I0JIOKeHU S Kpasi poTope-
3MCTUBHOM MaCKH OTHOCHTEIBHO 3aTBOpa Ha IIPHUIIO-
BEPXHOCTHYIO KOHLIEHTPALIMIO IIPHMECH 1 [IOPOrOBBIE
HanpspkeHus B MJII-TpaH3KUCTOpax C N~ U P-TUIIOM
IIPOBOJMMOCTH M JJIMHOM 3aTBopa 0.25 MKM. Bo BTO-
PO¥i CTaThe IIpe/ICTaB/lIeHa MOZe/b B IUIMHAPUYeCKIX
KOOPAMHATAX /I IIPHUOOPHO-TEXHOIOTHYECKOro MO-
JenupoBaHUs 3pdeKrToB Bo3zmercTBUs T34 Ha n-MOII
cTpyKTypy B TCAD U npenioskeHa MeTOAHKA ObICTPOH
AHATUTUYECKOH OLIeHKU CeueHMUSs c00si MUKPOCXeMBbI
IIaMATH C UCII0Ib30BaHUEM II0/IYUeHHBIX Pe3yIbTaTOB
MOJE/IHPOBaHUSA.

ITpurnamaeM BceX 3aHHTePeCOBAaHHBIX YHUTATelel
K COTPYIHHYeCTBY!

CysaskeHuem,
2Aa8Hblii pedakmop KypHana,
akademuk PAH,
I'51. KpacHukos
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DEGRADATION NATURE OF THE ELECTRICAL RESPONSE OF A FeRAM STORAGE
CELL BASED ON THIN LAYERS OF HAFNIUM DIOXIDE
The mechanisms of degradation of the characteristics of ferroelectric memory storage cells
based on thin layers of triple compounds based on hafnium dioxide HfO, are considered.
Such mechanisms include the accumulation of parasitic positive charges not associated
with polarization at the negatively charged surface of the ferroelectric, as well as the
redistribution of domains according to their mobility during the exposure of storage
elements to elevated temperatures. Based on model representations and experimental
data, the dynamics of changes in the electrical response in the storage cell circuit in the
state of logical «1» during its reading, including after prolonged exposure to elevated
temperatures, is considered.

Keywords: FeRAM, degradation nature, electrical response, thin films, HZO
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BAKYYMHAS YCTAHOBKA C 3/IEKTPOHHO-/TYYEBbIM UCMAPUTENEM

W LL/I030BOIA 3ArPY3KOA FPYMMOBbIX NO/IOXKOAEPKATE/EN

Pa3paboTaHa HoBas BakyyMHas yCTaHoBKa (/1Y TM 1LLI) ¢ MHOrOTUrebHbIM 37EKTPOH-

HO-Ny4eBbIM CTapuTenem (3/11) v LW1030B0/ 33T py3KOA TPy NOBbIX NOANOXKOAEPXKATE-

Neit Nog NAacTMHb! 100-150 MM. YCTaHOBKA NPpeAHa3Ha4eHa B OCHOBHOM ANS HaHECeHHS

OLHOCNOMHBIX MM MHOTOCOMHbIX NAEHOK B TEXHONOT M B3PLIBHOW OTOAUTOTPadUM.
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K BOMPOCY O MEXAHW3ME NPOBOAUMOCTN B MEMPUCTOPHBbIX
CTPYKTYPAX HA OCHOBE HUTPUAIA KPEMHUSA
MpvBefeHbl pe3ynbTaThl UcCesoBanus BAX 1 MexaHu3ma nposoaumoctit B RERAM
Ha ba3e HeCTexMoMeTprYeckoro HUTpuaa. CaenaHa nombiTka 06bACHNTL pasbpoc 3kcne-
PUMEHTA/IbHbIX XapaKTePUCTUK 1 CNOXHOCTb MOAGNMPOBAHIA TOKONEPEHOCA B MeMput-
CTOpax KnacTepHOM CTPYKTYPOW NAEHKI HECTEXYOMETPUYECKOrO HUTPUAA. BblABUHYTO
MPeANnoN0XeHe, 4TO MPU PeasbHbIX TONLLMHAX GYHKLMOHANLHOTO CNOA B 4-8 HM pa3-
6poc napameTpos RERAM (BS3aH C HEORHOPOAHOCTbIO ($ha30BOro COCTaBa 3T0r0 CIOS.
Hanndwe B Cnoe KnacTepos, COM3MEPUMBIX C TOALUMHON MEHKM U UMEIOLLMX Pa3ANYHbIA
XMMUYECKAI COCTaB, BHOCST 3M1EMEHT CIY4anHOCTY B Pe3yNIbTaTbl u3mepeHns BAX 1 He
M03BONAOT KOPPEKTHO PACCUMTATL NapaMeTpbl MOZEM.

Kntouesble cnoa: RERAM Ha 6a3e HECTEXMOMETPUYECKOTO HUTPHA], MEMPUCTOP,

$a30Bbii COCTB GYHKLMOHANBHOMO /105, MEXaHW3M NepeHOCa 3apsaa B MeMpuCTo-

pax, KnacTepbl B HECTEXMOMETPUYECKOM HUTPULE.

CBepieHus 06 aBTOpaX:
P

VACUUM UNIT WITH ELECTRON-BEAM EVAPORATOR AND VACUUM LOADING

OF GROUP SUBSTRATE HOLDERS

A new vacuum unit (ELU TM 1Sh) with mult-crucible electron beam evaporation (EBE)

and lock loading of group substrate holders for 100-150 mm wafers has been developed.

The unit is intended mainly for deposition of single-layer or multilayer films in explosive

photolithography technology.

Keywords: electron-beam evaporation, vacuum, thin films, lif-off, equipment.

Data of authors:

Khoshev Alexander Vyacheslavovich, candidate of sciences in technology,

JSC «Research Institute of Precision Machine Manufacturing», 124460,
Russian Federation, Moscow, Zelenograd, Panfilovsky Pr., 10,
e-mail: akhoshev@niitm. ru;

Averyanov Evgeniy Viadimirovich, JSC «Research Institute of Precision Machine
Manufacturing», 124460, Russian Federation, Moscow, Zelenograd,

Panfilovsky Pr., 10, e-mail: eaveryanov@niitm.ru;

Odinokov Vadim Vasilievich, doctor of technology, professor, JSC «Research Institute
of Precision Machine Manufacturing», 124460, Russian Federation, Moscow,
Zelenograd, Panfilovsky Pr., 10, e-mail: vodinokov@niitm.ru,

Kostyukov Denis Andreevich, JSC «Research Institute of Precision Machine
Manufacturingy, 124460, Russian Federation, Moscow, Zelenograd,

Panfilovsky Pr., 10, e-mail: dkostyukov@niitm.ru;

Ovtsyn Alexander Andreevich, candidate of sciences in chemistry,

JSC «Research Institute of Precision Machine Manufacturing»,
124460, Russian Federation, Moscow, Zelenograd, Panfilovsky Pr., 10,
e-mail: aovtsin@niitm.ru

TO THE QUESTION OF CHARGE TRANSPORT MECHANISM

IN SILICON NITRIDE-BASED MEMRISTORS

The results of investigation VAC and charge transport mechanism in silicon nitride-

based memristors are dtscribed. The variation of characteristics and the complex-

ity of modeling are explained by the cluster structure of the functional layer based

on non-stoichiometric nitride. The problem is that with real thicknesses of the func-

tional layer in 4-8 nm, the homogeneity of its phase composition becomes of great

importance, while the presence of clusters commensurate with the film thickness and

having a different chemical composition add an element of randomness to the results

of VAC measurement, and do not allow correctly calculating model parameters.
Keywords: non-stoichiometric nitride-based RERAM , memristor, phase composi-
tion of the functional layer, charge transport mechanism in memristor , clusters in
non-stoichiometric nitride.
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OPFAHOMWHEPA/IbHbIE HAHOKOMMO3WUTbl TMAPOKCUANATUT
KANbLMA - ®UBPOUH LLENKA KAK MATEPWAJIbI A1 BUO3IEKTPOHUKHK
CUMHTE3MPOBaHbI OPraHOMIHEpaNbHble KOMMO3MLMOHHbIE MaTepuansl (OMK) Ha ocHoBe
6110COBMECTUMOTO TyApOKCManaTiTa kanbuma Ca,o(PO,)(OH), (FA) u npuposHoro 6uo-
nonumepa GUEporHa wwenka (GLL) B Xofe 0CaXAEHIA 13 BOAHDIX PACTBOPOB B CHCTEME
Ca(NO,),~(NH,),HPO,~NH;~H,0-OLLI. OMK TA/®LL Ha 0CHOBE HAHOKPUCTANNM4ECKOTO
T'A (HKTA) 1 OLL ¢ conepxatnem 2; 5 1 10 Macc.% OLL naeHTUONLMPOBaHbI MeTOaMM
penTrenocasosoro (POA) 1 TepiorpasiMetpuyeckoro (TFA, AITA) aHanu3a, uHdpakpac-
Ho#t cnektpockoniu (VIKC), CKaHMpyHoLLel 3neKTPOHHOM Mukpockonun ((3M)  3nex-
TPOHHOI CMIEKTPOCKOMMM A XUMIUYECKOT0 aHanm3a (ICXA). OnpepieneHo BAMSHIE Co-
CTaBa v ycnosui nonyyeHns OMK FA/OLL Ha mopdonoruio HKMA B coctase OMK TA/OLL
11 3KCnNyaTaLyoHHble xapaktepuctiki OMK. MposedeHa oLeHKa BO3MOXHOCTY 1CNOosb-
30BaHMS TaKWX MATePUANIOB B KA4ECTBE HEMEHTOB BMO3NEKTPOHHBIX yCTPOACTB (BY).
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ORGANOMINERAL NANOCOMPOSITES CALCIYUM HYDROXYAPATITE -
SILK FIBROIN AS MATERIALS FOR BIOELECTRONICS
Organomineral composite materials (OMC) on the base of biocompatible calcium
hydroxyapatite (Ca,,(PO,)(OH), (HA) and natural silk fibroin (FS) in water system Ca(OH) -
H;PO,~YB~H,0 synthesized. OMC HA/SF on the base of nanocrystalline HA (NCHA)
and SF with content of 2; 5 and 10 w.% SF identified with methods of X-ray diffraction
(XRD), thermical (TGA, DTA) analysis, infrared, spectroscopy (IR), scanning electron
microscopy (SEM), spectroscopy for chemical analysis (ESCA). The effect of composition
and production conditions OMC HA/SF on marphology NCHA in composition of OMC HA/
SFand operational capability was established. The capability estimation this materials for
elements of bioelectronic devices.
Keywords: bioelectronics, hydroxyapatite, silk fibroin, composites, synthesis,
properties.
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NPUBOPHO-TEXHO/IOMMYECKOE MOJEIMPOBAHUE 2OOEKTA B/IU30CTH
KAPMAHA W ErO BNINAHUSA HA MOPOrOBOE HAMPSXXEHWE CYBMUKPOHHOIO
MOMN-TPAH3UCTOPA
Mpy MaCLLTabNUPOBAHIM 3NEMEHTOB HTErPasIbHOM CXeMbl HEOBXOANMO Y4 TbIBATH HeNs-
BeXHOe BAMSHME KaK COCEAHIX KOMMOHEHTOB APy Ha Apyra, Tak v 0COBeHHOCTeN Tex-
HONOTYECKX MPOLIECCOB WX GOpMMPOBaHKS. B paboTe NoKasaHo, YTo BCIEACTBME NPO-
LIeCCOB PacCesHus aToMoB NpUMeC B GOTOPE3NCTVBHOM MACKe Ha 3Tane ernpoBaxns
KapmaHa, pacCcTosiHMe 0T Macku A0 3aTBOPA AAET BK/a/ B XapaKTepUCTUKIA TPAH3NCTOPa,
BAMSAS HA KOHLIEHTPALMIO NPUMeCy B 061aCTV kaHana. MpezCcTasneHbl pesyabraTsl npu-
BH0OPHO-TEXHONOTMYECKOro MOJEAMPOBAHHS, MOKA3blBAIOLLME BANSHIE NONOXEHMS Kpas
($OTOPE3MCTVBHON MACKV OTHOCUTENbHO 33TBOPA Ha NPUMOBEPXHOCTHYHO KOHLEHTPALMIO
npumecyt 8 MAN-TpaH3MCTOpax - p-TANA ¢ AIMHOM 3aTBOPA L, = 0.25 MKM ¥t X nopo-
rOBble HanpskeHws. T10Ka3aHo, YTo NS PaCCMATPVUBAEMON FEOMETPUN TPaH3NCTOPa 1
33/1aHHbIX NAPaMETPOB MOHHOM MMMAAHTALMM PACCTORHME MEXAY KpaeM MaCcky 1 3aTBo-
POM, HeobX0AMMOE NS HUBENMPOBaHMS 3deKTa 6A130CTY COCTaBIAO 3 MKM AIA M- 1
p-TpaHmMCTopa.
Kniouesble cnosa: TCAD, Well Proximity Effect, WPE, MOSFET, npu6opHo-TexHono-
r14eCKoe MOEnNpOoBaHHe.
CBepeHus 06 asTope:
Ky Aptem Makcumosiy; AKUMOHEPHOe 0614eCTBO (HayyHO-MCCAIef0BaTeNbCK I
VHCTUTYT MOJIEKYISPHON 31EKTPOHMKMY, 124460, Mocksa, 3eneHorpag,
-1 3anagHbivi npoesg, 12, crpoenue 1; e-mail: akulish@niime.ru

MOJENVPOBAHME B LIMIMHAPUYECKNX KOOPAMUHATAX BO3AEACTBUSA T34

HA MON-CTPYKTYPY A1 OLEHKU CEYEHUS CBOA

MpeacTasneHa Moaenb B LMAVHAPUYECKUX KOOPAMHATAX ANst NPUBOPHO-TEXHONOMYe-

CKOro MoaennpoBanms 3deToB Bo3aencTBIs T34 Ha n-MOM cTpyKTypy B TCAD. Bbipa-

B0TaHHbIA KpUTEpUiA CE60S HA OCHOBE TPAHMYHOTO TOKA MO3BONSET ONPEAENUTb PajnyC

B034eNCTBIA ANGDY3MOHHOTO TOKA, BO3HMKLLErO OT YacTuLbl. MpeanoxeHa MeToamka

BLICTPOM AHANUTUHECKOM OLLEHKM CeYeHIs CH0St MUKPOCXeMbI aMATY C UCTIONb30BAHMEM

MONy4eHHbIX PE3yNbTaTOB MOAEMPOBaHKS. MpoBeaeHa anpobaLys MeTOANKM C UCTIONb-

30BaHMeEM 3KCNEPUMEHTANbHDIX AAHHbIX, MONYYEHHDIX N0 PE3YAbTATaM UCbITAHUA OMbIT-

Hblx 06pa3LoB Mukpocxem CO3Y MHOOPMALMOHHON eMKOCTbIO 16 MOWT, M3roTOBAEHHbIX

no TexHonoriv KMONM ¢ npoekTHbIMM HopMamit 90 Hu.

Kntoyesbie cnosa: KMOM WIC, paanaumoHHas croiikocTb, CO3Y, suelika namsTy,
TCAD.

CsepieHus 06 aBTopax:

CmmpHosa Bepa MetposHa, O6LLECTBO € OrpaHNYeHHOV OTBETCTBEHHOCTbIO
«HUUMS-MukpoguzanHy, 124527, Poccns, Mocksa, 3eneHorpag, ConHeyHas
annes, 4.6, ®enepansHoe rocyaapCTBeHHoE aBTOHOMHOE 06pa30BaTesibHoe
Y4PEXAEHNE BbICLIEr0 06pa30BaHus «HaLMOHaNbHbIA NCCAEA0BATENbCKUIA
yHuBEPCUTET "MOCKOBCKMA MHCTUTYT 31EKTPOHHON TEXHUKM'™,

124498, . Mocksa, r. 3eneHorpag, naowagb Lokura, 4. 1
E-mail: smirnova-veral23@yandex.ru;

KpynkuHa TaTbaHa KOpbeBHa, SOKTOP TEXHUYECKUX HaYK, MPOGeccop,
®enepanbHoe rocy[apCTBeHHOE aBBTOHOMHOE 06pa308aTeNbHOE y4pexaeHme
BLICLUEr0 06pa308aHNs HaLMOHA bHbIA MCCTEL0BATENLCKMA YHUBEPCUTET
“MOCKOBCKWIA MHCTUTYT 3NEKTPOHHOM TexHMKu'™, 124498, r. Mockaa,

r. 3enexorpag, niotagb LLokuka, 4. 1. E-mail: krupkina@miee.ru;

MeryaHos Bragmmnp IMuTpueBuy, KaHAUAAT TEXHUYECKMX HaYK,

Ob1LeCTBO C OrpaHu4eHHON 0TBETCTBEHHOCTbHO HUMMI-Mukpogmnsanny, 124527,
Poccuns, Mocksa, 3enerorpag, ConHeyHas annes, 4. 6
E-mail: sitmd11@smd-001.ru

/

TCAD SIMULATION OF WELL PROXIMITY EFFECT
AND ITS IMPACT ON THRESHOLD VOLTAGE OF SUBMICRON
MOSFET
Scaling the elements of the integrated circuit requires taking into account the influence
of neighboring components on each other and the features of the technological
processes. This paper shows that due to the processes of scattering of impurity atoms in
a photoresistive mask at the stage of well doping, the distance from the mask to the gate
contributes to the characteristics of the transistor, affecting the impurity concentration
in the channel region. The TCAD simulation results confirmed the theory and showed an
inextricable relationship between the distance between the gate and the photoresistive
mask and the electrophysical characteristics of n-and p-type MOSFETs with a gate length
L,=0.25um. Itis shown that for the considered device geometry and given parameters of
ion implantation, the distance between the mask edge and the gate required to decrease
the proximity effect was 3 um for n-and p-MOSFETSs.
Keywords: TCAD, Well Proximity Effect, WPE, MOSFET, Technology Computer-Aided
Design.
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SIMULATION IN CYLINDRICAL COORDINATES OF CHARGED PARTICLE EFFECTS

ON A MOS STRUCTURE FOR ESTIMATION OF A CROSS-SECTION

This article presents a model in cylindrical coordinates for simulation of the effects of

charged particle exposure on an n-MOS structure in TCAD. The developed failure criterion

based on the critical current makes it possible to determine the radius of the diffusion
current generated from the particle. Amethod for fast analytical estimation of the memory
chip cross-section using the obtained simulation results is proposed. The technique was
tested using experimental data obtained from the results of testing prototypes of 16 Mbit

SRAM, manufactured using CMOS technology with design standards of 90 nm.
Keywords: CMOS IC, radiation hardening, SRAM, memary cell, TCAD.
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14 aBrycta 2013 r., M Ne ®C77-55092.

XXypHan nspaetca 4 pasaBrof c 1965 roaa.
MoanmncaHo B nevyaTb 25.01.2023.

OtneyataHo B ®I'BY N3pgaTenbcTBo «Hayka»
(Tunorpadusa «Hayka»)

121099, Mockga, LLybuHckmn nep., 6
3aKkas Ne

Tupax 500 3k3. LleHa norosopHas.

© Mpw nepeneyvaTke CCbIIKA HA XXYypHas

«NIEKTPOHHASA TEXHWKA. Cepus 3.
MWKPOS/TEKTPOHWKA» ob6a3aTenbHa.

MHeHVe pegakLunm He Bcerga CoBnagaeT C TOYKOM 3peHus
ABTOPOB CTaTeun. PyKOMMUCK peLeH3npyoTCsl, HO He BO3Bpa-
watoTcs. Cpok pacCMOTPEHUNS PYKOMUCEN — 5 HefeNb.

U3AATEJ/Ib

OrbY N3paTenbcTBo «Hayka»

117997, MockBa, MNMpodcotosHaa yn., 90
E-mail: info@naukaran.com
https://naukapublishers.ru
https://naukabooks.ru
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