[lepeyeHb cTaTei,

0NyobnMKOBAHHbIX B XKYypHarne
«Gunosas anekTpoHunka» B 2015 rogy

PbiHOK

16-51 KOH(ePEHIINS [T0 CHIOBOI dTIeKTPOHHKE.
Banepuit Menemus. Nel, cTp. 6

WuTerpanusa KpynmHeHIINX IpeacTaBuTeNel
PBIHKA IIOJYITPOBOIHUKOBBIX TEXHOJIOTHIA. No5,
cTp. 6

O6yueHne

PannoTexHMKa: HeJTMHEHHbIE U MMITYJIbCHBIE
cucreMsl. Pycram Xycanmaos, Arapeit Kauanos,
Huxomnait bap6ammn. Ne4, ctp. 6

O6opynoBanue IS U3yYeHHs IIPOIIecca O3~
IaHUS 9JeKTpoHHBIX cxeM. Cepre#t Kapmaner.
Ne5, crp. 92

CunoBas anemeHTHas 6a3a

HoBast cepust CHIIOBBIX MaTIOra0apUTHLIX pelie
IIOCTOSHHOTO HAIIpsDKeHMs KoMmanuu Omron.
Brapumup Pentiok. Nel, cTp. 10

Mouurusle ycunurenu Apex Microtechnology
A9POKOCMHUYECKOTO M BOGHHOTO Ha3HAUeHUSI.
Koncranrun Bepxynesckuii. Nel, crp. 14

SKAI — unTennexryanpHeli mpusof XXI Bexa.
Kiayc Bakxayc (Klaus Backhaus). ITepeBon i kom-
MenTapuu: Augpeit Kommakos. Nel, ctp. 22

HoBele maTYMKM TOKA MPSMOTO YCUTIEHUS,
CpaBHHEMBIE IT0 XapaKTePUCTHKAM C KOMIIEHCa-
nuonusiMu. [laBun [xo6auns (David Jobling).
Nel, crp. 28

Pemenus komnanuu Weidmuller mis cucrem
yIIpaBieHus ABuratessiMu. Asekcanap CoKoJIoB.
N2, cTp. 6

HaynesKHOCTD U CPOK CITy KObI IVIEHOYHBIX KOH-
mercatopos. Ouer 'meymmes. N2, ctp. 10

Kax npaBubHO OT00paTh ObICTPOIEHCTBYIO-
1uii mpenoxpanutens. Pycian Yepex6arres. No2,
crp. 14

JIMCKpeTHBIe YCTPOMCTBA U MOAYJIbHBIE KOM-
IIOHEHTHI HAa OCHOBE KapOuIa KPeMHUSI, IPOU3-
BOAMMBIe KoMmanuein Microsemi. Korcrantuna
Bepxynesckuit. Ne2, ctp. 20

[TonynpoBOIHUKOBBIE TEXHOJOTUH: CHIOBbIE
IGBT u MOSFET xomnanuu Alpha & Omega.
[Opwuii [TerpomaBnoBckmit. Ne2, ctp. 26

SOI — TeXHOJIOT S MHTETPAIbHBIX IPANIBEPOB
IGBT. bacruan Bornep, Petinxapa Xeprep, Cen
briotos, Cycanna bekep. IlepeBon u koMmMeHTa-
pun: Auppeit Konmaxos. Ne2, crp. 32

Hane)XHOCTb CUJIOBBIX MOJYJIEH B IIpeeib-
HBIX YCJIOBHAX 9KcIutyaranuu. YBe lllepman.
ITepeBon m koMmMmeHTapun: Auppeit Kommakos.
Ne2, crp. 38

Hosas cnenmanusuposannas VC ¢ anemeH-
Tamu XoJjIa JJI1 JAaTYUKOB TOKAa KOMIICHCAIIM -
OHHOTO THIIA, MMEIOI[Asl MaJIOe HallpsyKeHHe
cmerennst. Pabpuc Canpsu. N2, crp. 44

[TpemMyIIecTBa UCIOTH30BAHMUS HUTPHU-
TJITTHeBBIX TPAH3UCTOPOB B CHIIOBOM 3JIEKTPO-
nuke. Opuk [lepccon (Eric Persson). TTepeson:
Bragumup Pentiok. Ne3, ctp. 6

0630p npoaykuun kommnannun TECHSEM.
Anexcanzp Ieckun. Ne3, ctp. 10

HoBble TOPU30HTHI TEXHOJIOTUN TaTINKOB
Toka Ha 9 dekre Xosra. Murrens Tnmapan
(Michel Ghilardi). Ne3, ctp. 18

ITranapusie Tpancdopmaropst Payton Planar
Magnetics /11 MaToraGapuTHBIX BBICOKOHA/IEK-
HBIX TpuMeHeHn#. KoHcTaHTHH BepxyeBckuii.
Ne4, ctp. 9

HekoTopsle 0C0O6eHHOCTH KOHCTPYHPOBAHMUS
MOIIHBIX BBINIPAMUTEIBHO-OTPAHNIUTEIIbHBIX
JUOOOB IJIsI CETEBBIX 3AIIMTHBIX YCTpOﬁCTB.
Anna Cununa, Anexcannp ['myxos, Cranucias
CxopHskoB, A6nynasus Kapumos, Axman
Paxmatos. Ne4, ctp. 14

Kax BbIOMpATh U IPUMEHSATH NATYHKH TOKA
[J1 BBICOKOIIPOM3BOIUTEIbHBIX 1 SKOHOMUYIHBIX
cucreM KOHTpoJist MotHoCTH. beprpan Kiaitbep
(Bertrand Klaiber), ITvep Typnus (Pierre Turpin).
Ne4, crp. 18

DCKH3BI KOHTYPOB CHJIOBOM 9JeKTPOHUKH
cepeJMHBI TeKyllero Beka. Buxkrop Boiitosudy,
Anexcanzp ['opmees. N5, ctp. 9

Hossie MOSFET or Infineon Technologies.
IOpuii ITerponasiosckuii. Ne5, cTp. 18

Cenpmoe oxosenue IGBT-monysteit ¢ HOBo#
SLC-texnonorneit. Buxrop Toncromstos, Tomac
Papke (Thomas Radke), Koman Macyna (Koichi
Masuda). Ne5, crp. 27

Cunossle coopxu SEMISTACK RE Ha cymre
u Ha Mope. uiunn e Bperon (Philippe Le
Breton). ITepeBon 1 KoMMeHTapuu: AHpeit
Kommakos. Ne5, ctp. 32

CoxpaHeHHe TOYHOCTH B YCITOBHSIX KOJIeOaHMIT
TemmepatypsL. Murtrens ['itapnu (Michel Ghilardi),
Xoper beronb (Horst Bezold). N5, ctp. 36

Kap6un kpeMHUSI: ITaHaest, WK He OyeM CIe-
mute! Aunpeit Konmakos. N6, ctp. 6

TpaH3ucTopbl Ha KapOHIe KPeMHHUSL: EePCIIeK-
THBBI Pa3BUTHS U CHIDKEHHE Ce6eCTOMMOCTH IO~
ToBoro u3genus. AHTOH ['opees. N6, cTp. 14

HoBgoe nokoseHue mpeo6pasoBaTeIbHbIX CUCTEM
Ha OCHOBe KapOUIOKPEMHIEBBIX CHIOBBIX KIIIOUEH.
IlepeBon: EBrenutii Kapraros. Ne6, ctp. 19

JlMHAMIdecKue U CTaTHIecKhe XapaKTepuCTh-
ku SiC MOSFET npu napasuiebHOM BKITIOYeHHUH.
Tarpmrao Banr (Gangyao Wang), [hxor Mooxen
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Py6pukartop

(John Mookken), [Ixymnyc Puk (Julius Rice),
Mapuero Hlyn6ax (Marcelo Schupbach). TTepeson;
Egrenmit Kapraros, Aupipeit Jleberen. Ne6, ctp. 25

IToseimieHue 3¢ GeKTUBHOCTH U IIIOTHOCTH
MOIITHOCTH HCTOYHUKOB MUTAHUS C IOMOIIIBIO
600-B GaN-tpansucropos. Dpuk [Tepcon (Eric
Persson). Ne6, ctp. 32

IpaiiBepsr IGBT na ocnoe SCALE 2+ ¢ 3a-
IIUTHBIMA QYHKIHUAME MSTKOTO BBIKJIFOYEHUS
1 aKTHBHOTO OrpaHndeHust. AHatonuit bepOenerr.
Neo, crp. 36

3116KT|JOME|FHIIITHE|H COBMEeCTUMOCTb

DKpaHMpOBaHUE PAAMOIEKTPOHHOM ammapa-
TyPBI KaK MeTOJI 00eCIedeH s JIeKTPOMArHUTHOM
coBMecTUMOCTH. Ajtekcanzip VBko. Ne4, ctp. 24

MpuBoabl

PeakTopHBIe yCTPOHCTBA IUIABHOTO ITyCKa Ce-
pun SYN-START. IOpuit Kaprmnenxko, Anexceit
Komapnerit. Nel, ctp. 32

Teledyne LeCroy MDA800 — noBefmunit
ocruorpad/aHaIn3aTop MOIHOCTH JJIEKTPO-
IBUTaTesIell ¥ NpuBonoB. Bragumup [IpSKoHOB.
Ne2, crp. 49

Pacuder TeIIoBoro 6ajiaHca py yCTaHOBKE CH-
HYCOUJAIBHBIX GUIBTPOB B MIKAadBI yIIpaBie-
HIS C YaCTOTHBIMH IIpeo6pasoBaTessiMu. Pycian
Yepekbaiues, Buranuit Xaitmun. Ne3, ctp. 25

MopenupoBanue CUCTEM HUMIYJIbCHO-
BPEMEHHOTO yIIPaBJIECHUS TUPUCTOPHBIMHE JJIEK-
Tpornpusogamu B cpesie Micro-Cap 9 demo. Oxer
CoxkomoB. Ne4, ctp. 64

Mamepenue 4acTOTHI BpallleHHUs JBUTATEIIs
IIOCTOSIHHOTO TOKA C TIOMOIIIbIO NCTOYHMKA ITH-
tanust. o6 3010 (Bob Zollo). Ne4, crp. 68

VIHHOBAIIMOHHBII JU3aiH TATOBBIX IPUBOIOB
¢ xougencaropamu CeraLink. ITepeBoxn u kom-
menTapun: Oner ['Heymes, Branumup PenTiok.
Ne6, ctp. 68

WcTo4vHNKM nuTaHusa

YHHHUKaNUs — 9TO OCHOBHOI IIyTh €03~
TaHUS BBICOKOHAMIEKHBIX CHCTEM BTOPUIHOTO
SJIEKTPONUTAHMA 11 KOMIUIEKCOB BOEHHOTO
1 KoMMepJecKoro HazHadeHus. Yacts 3. Capxuc
OpanocsH. Nel, cTp. 36

JIBYXTaKTHBII1 TOBBIIIAIOIIHIT IIPe0Opa3oBaTeib;
passutue Tonosorun. Cepreii [Terpos. Nel, crp. 44

KBasupe3oHaHCHbIe ITPe0OPa3OBaTeIIH € JO3UPO-
BaHHOU I1epeiadeli SOHEPIUu UL 3apsiga eMKOCTHBIX
Haxonutesel. Banepuii [omskos. Nel, crp. 52

WWWwW.power-e.ru



TpexypoBHEBBIil OBBIIIAIIINI Tpeobpa-
30BaTeNb HapspKeHUs. Banepuit Menemus,
Hmvutpuit JKukinenkos, AHnpeit ['aHpmmH. Ne2,
cTp. 59

VHTerpasbHblil HCTOYHUK ITUTAHUS XY p-
Horo pexxuMa ot Monolithic Power Systems.
Anexcannp Illep6a. Ne2, ctp. 68

KoMmmakTHbIe H301MPOBaHHBIE IIPeobpa-
30BaTeIN POCCUICKOTO MPOU3BOACTBA. OMBIT
uMIopTo3aMertenus. Anexcaunp Jpr6oit, Oer
Herpe6a, Koncrantun Crenses. Ne2, crp. 72

DHeprocheperaroIiuil cTabuIN3aTop Ha-
npspkerns CTOM-3 cepun OKOnomb. I0puit
Kapmnenxko, Aurenuna Iap6ys. Ne2, ctp. 76

3apsanHOo-0aJaHCHPOBOYHOE YCTPOMCTBO
nis Li-ion akkymysisTopHbIX 6atapeit. [TaBein
Uyiikos. Ne3, ctp. 30

TpexypOBHEBBIII MOBBIIIAIOIIHIL TPe0OpazoBa-
TeJIb: HelIpephIBHBIE U IIPEPBIBUACTBIE TOKH, HECHM-
MEeTPUYIHBIIT pesxuM pabotsl. Baepuit Menerus,
Ceprett XyxTukos, Cemen Cagaxos. N3, ctp. 33

JIByxbasHBIil IOBLIIIAIOIIUI KOHBEPTEP KaK
3BEHO CHCTeMbI aBTOMaTUIECKOTO YIIPaBJIeHN.
Huxounait lllaBapun, Bukrop fApos, Hanexna
Jlazapesa. Ne3, ctp. 40

BricokoBONIBTHBIE Ta0OPAaTOPHBIE UCTOU-
HUKJ OUTaHUsI KoMrnaHuu «butponuk». VBan
[Tycreinbasak. Ne3, ctp. 47

Oco6eHHOCTH TOCTPOEHNUST HMITYIbCHBIX IIpe-
obpasoBaTesieil ¢ raJIbBAHUYECKOI Pa3BsA3KOIL.
Yacrs 3. Anexcanzip Ierpymenxo. Ne3, ctp. 50

CHmxeHne cHH(AZHBIX TOMeX UMITYJIbCHBIX
peo6GpasoBaresieil Ha ypoBHe ux 6a30BOil cxe-
MOTexXHUKH. Branumup PerTiok. Ne4, cTp. 28

[TyT yMeHbIIIeHNS TyJIbCAINI B UMITYJICHOM
ucroyHuke Toka. Anekcanap Opobenko, [Tetp
Tomonbckuit, Bukrop [Tucapes. Ne4, ctp. 34

Yayqimerne XapaKTepUCTHK IMITYIbCHBIX
UCTOYHUKOB MUTAHUS ITyTeM U3MEPEHUS TOKa
o RDS(on). Tom Pubapuu (Tom Ribarich).
Ilepeson: Aprem Baxuros. Ne4, ctp. 38

HVccnenoBaHue CTabUIN3al Ui HAIPSDKEHUS
IIepeMeHHOTO TOKa C MOMOIIBIO IOHIIKAIOIIe-
IO UMITYJIbCHOTO ITpeoOpasoBaresist. AHATOJIHIT
KopirysoB. Ne4, cTp. 42

JluHamudeckuit pacier AByx(asHOro MOBBI-
1matortiero mpeo6pasosarernst. Hukonait lllaBapu,
Buxrop fpos, Hanexna Jlazapesa. Ne4, crp. 48

HoBbli1 BcrioMoraTeIbHbIi IpeobpazoBaresb
IIJIS1 SKeJIe3HOTOPOKHOTO TpaHcmopTa. Cepreit
XyxTukos, Banepu#t Menemmus, AneKkcaHfp
Touenos. Ne4, ctp. 57

JlucKkpeTHbIe CTPYKTYpPHBIE JUHAMUIECKUE
MoOJeNlH NOHMXKaIlero umnyiabcHoro IITTH
IIPY MOJYJIAIIIE MOMEHTA BKJIIOUEHHSI CUIIOBO-
IO TPAH3WCTOPA U IBYCTOPOHHEH MOTYJIAINN.
l'ennannit benos. Ne5, ctp. 40

BcromoraTenbHbII ITpeo6pa3oBaTesIb Ha OCHO-
Be IGBT-MonyJeit 65-r0 Kiracca, paboTaoIinit
OT KOHTAaKTHOM cetu 3 kB. Annpeit ['aHpmuH,
Banepuit Menerun, Cemen Cauxos, [IMutpuit
JKuknenkos. Ne5, ctp. 46

DddexTrBHBIE BTOPHYIHBIE HCTOYHUKH SJIEK-
Tponutanus. Maiik Baruep (Mike Wagner),
Morre Jom6 (Moshe Domb). TTepeson: Bramumup
PenTiok, Huxomnaii I'pynun. Ne5, cp. 54

Mopynu anexrponutanus SynQor ¢ pacn-
penHbIM QyHKmoHaIoM. Cepreit Bopo6ses. Ne5,
cTp. 58
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OreHKa BO3MOKHOCTEH CTaOMIIH3aLIHY Iepe-
MEeHHOTO HAITPSDKEHHSI C IOMOIITBIO IMITYJTECHOTO
MHBEPTHPYIOILEro IpeoOpasoBaTess. AHATOIMIT
Koprynos. Ne6, ctp. 40

CHBOGHHBIN KOHTPOJIIEP CUHXPOHHOTO BbI-
npsmurenss MP6922 or Monolithic Power
Systems. Anexcanzp Iep6a. Ne6, cTp. 49

BricOKOHa/Ie)KHEIE TTPe06pa3oBaTeTN Ha-
npsokenust kommanuun Calex. KoncranTtun
Bepxynesckuit. Ne6, cTp. 52

OcobeHHOCTH PabOTEI MOLLYJIeH dIeKTPOIIUTA-
Hust SynQor IpH HOCIIeI0BaTeIbHOM HOIKII0Ue-
unu. Cepreit Bopo6ses. Ne6, ctp. 60

MII11600 — oTedecTBeHHAas HOBUHKA B PAMY
npeoGpasoBaresiert 31eKTpOIHeprun. Ne6, ctp. 64

DMy SIS aKKYyMYJIITOPHBIX OaTapei ¢ Io-
MOIIBIO UCTOYHKKA uTaHusd. bo6 300 (Bob
Zollo). Ne6, ctp. 66

OxnaxpaeHue

OxaKeHue CIIOBBIX MOTYJIEH: IPOGIeMBI 1 pe-
rennst. Yacrs 4. Credan lysep (Stefan Schuler),
Komucraurun JIucku (Konstantin Lickey). ITepeson
u xoMMeHTapun: AHzpeit Kommaxos. Ne3, ctp. 52

CeapouHoe o6opyagoBaHmne

YBenuueHne NJI0THOCTH MOITHOCTHU B CBAPOY-
HbIX annaparax. ®abuo bpyuuun, opect 3ewr.
Nel, crp. 58

Cucrembl MHAYKLWOHHOro Harpesa

[TpoexTupoBaHUe CTAaHIUH OXJTKICHHS IS
YCTaHOBOK MHIYKIIMOHHOT'O HarpeBa MeTaJLIOB.
[Opuit 3unuH, Muxamt MymsmeHko. Ne2, ctp. 80

CoBpeMeHHbIe THPHCTOPHEIE IIPeo6pa3oBa-
TeJIM 4acToThl THIA «[lapajutens» 1ist ycTaHo-
BOK MHJYKIIMOHHOTO Harpesa MeTasu1oB. IOpuit
3unuH, Muxann Mynbmenko. Ne3, ctp. 64

KBasype30HaHCHBLI MHBEPTOP [ HHIYKIUOH-
HBIX yCTaHOBOK. Banepuii ITossaxos. Ne5, crp. 65

PagpaboTka yHHBepCaIbHOTO OJI0KA yIIpaBye-
HUSA 1 KOHTPOJIA AJIA HOHYHPOBOI[HI/IKOBI)IX 1pe-
obpasoBarerieil 4acTOTbl. Muxamin MysibMeHKO,
[Opuit 3unun, Japps Mamaesa. N5, ctp. 72

Mepepauya anekTpo3aHeprum

Y coBepIIIeHCTBOBAHHAS ONITUMAJIbHAS IIPOIIe-
Ilypa IPOEKTHPOBAHNUS BBICOKOBOJIBTHOM KabesIb-
Hott apmatypsl. Hacts 1. K. Boar, C. C. Bosr, K.
By, [I. M. Ty, C. JIsto, [Ix. K. ITenr. ITepeBon:
Casrocnas IOpbes. N2, ctp. 84

Y coBepIIIeHCTBOBAHHASI ONITHMAJIbHASI IIPOIIe-
Ilypa IPOEKTUPOBAHNUS BBICOKOBOJIBTHOM KabeJIb-
Hott apmatypsl. Hacts 2. K. Boar, C. C. Bosr, K.
By, [I. M. Ty, C. JIsto, [Ix. K. ITenr. ITepeBon:
Caarocnas IOpbes. Ne3, crp. 58

TpaHcnopTt

CutoBast 97IEKTPOHUKA B THOPUIHOM IIPHBO-
Zie ¢ TOIUIUBHBIME d7leMeHTaMu. YacTs 1. Camy
Kykkonesr (Samu Kukkonen). ITepesop: Esrenni
Kapramos. Ne4, ctp. 70

CuitoBast 37IeKTPOHMKA B THOPHIHOM IIPUBOJIE
C TOTUTHBHBIMHE d7ieMeHTamu. YacTs 2. TormBHbIe

Pyb6pukaTtop

anemenTsl. Camy Kykkonen (Samu Kukkonen).
[TepeBop: EBrennit Kapramios. Ne5, ctp. 82

CuiioBasi 3JIeKTPOHMKA B THOPHIHOM IIPU-
BOZle C TOTUIMBHBIMM 371eMeHTaMu. YacTs 3.
AKKyMYJISTOPBL U CyHepKOHAeHcaTOpsl. Camy
Kyxkkonen (Samu Kukkonen). ITepeson: Esrenui
Kaprarmos. Ne5, ctp. 86

CuitoBast 37IeKTPOHHKA B TUOPHTHOM IIPHBOJIE
C TOITMBHBIMU 37eMeHTaMu. Jacts 4. CuoBas
9JeKTpOHUKA B rubpununoM mpusoge. Camy
Kyxkounen (Samu Kukkonen). ITepeson: Esremui
Kapramos. Ne6, crp. 70

KauecTtBO 3JIEKTPpO3Heprum

VcrbITannst 60pTOBOTO CTaTHYECKOTro Ipeobpa-
30Batesist Ha coorBeTcTBHe TpeboBanmsam [OCT P
54073-2010. Anexceit Boponnos. Nel, ctp. 62

JHepreTuka

Bb1cOK00OOPOTHBII TypOOreHePaTOPHBII arpe-
TaT ¢ BLICOKMM KaueCTBOM BBIXO/THOTO HAIIPSDKEHHS
vacroroit 50 I'ny. Teopruit CBupunos, Anekcanzup
[TaBioB, Anexcett Kitokos. Nel, ctp. 65

Berpoosnepreruka: uudpst u daxror. Yacts
II1. DxorOMUKa BeTpoaHepreTuku. Ppanc BaH
Xanne, ITon l'appuep. Ilepeson 1 koMMeHTapum:
Esrennit Kapramos. Nel, cTp. 72

Berpoanepreruxa: nudpsr u Gaxrsl. YacTb
IV. IlpombinuieHHOCT U phIHKU. PpaHC BaH
Xate, [Ton I'apnuep. IlepeBon n KoMMeHTapuu:
Esrennii Kapramos. Nel, ctp. 76

Berpoanepreruka: nudpst u dakrsr. Yacts
V. Oxpysxaromias cpefa. @panc Ban Xaie, [lon
l'apnuep. IlepeBon u koMMeHTapuu: EBrenuit
Kapramos. Nel, ctp. 78

Berpooanepreruka: uudpst u daxror. Yactsb
VI. Cuenapuu u ocHOBHBIE 3aaun. PpaHc BaH
Xanne, ITon l'appuep. Ilepeon 1 koMMeHTapum:
Esrennit Kapramos. Nel, crp. 79

TpexcasHblil HEIOCPENCTBEHHBII ITpeo6pasoBa-
TeJIb JaCTOTHI C OJIM3KUM K CHHYCOUTAIBHOMY BBI-
XomHbIM HarpspkeHreM. Oeop CKBOPLIOB, AJleKceit
Kioxos, Burammit Yepsenxkos. N3, cp. 72

Codpr

BupTyanbHble 1a00paTOpUN YCTPOICTB CHIIO-
Boit anexTpoHuKH B cpeie MATLAB-Simulink.
Ypox 19.

ITepexoyiHble IPOIIECCHI B TAPAJUIETILHOM aKTHB-
HoM (pubrpe. Cepreit ['epman-Takus. N2, crp. 90

TexHonorum

Hapexuocts PressFIT-coemunennin. Tuno
IItoms (Thilo Stolze), Mapxyc Tober (Markus
Thoben), Muxasis Koa (Michael Koch), Po6epr
Cesepun (Robert Severin). ITepeson: Eprenui
Kaptamos. Ne3, ctp. 83

BosBpamaemcs k TepmomacTe. AHIpen
Konmakos. N3, ctp. 90

W mukaxoi mariku! O HafeKHOCTH CUTHAJID-
HBIX COeIMHEHNN CUIOBBIX MOIYJIEH. Aaneﬁ
Konmakos. Ne4, ctp. 76

Oco6eHHOCTH KOPITYCHPOBAHFS TePMETUIHBIX NH-
TerpabHbIX cxeM. Apkanmit Typuesmd, Bragmvup
Jlanmn, Ararommit Kepennies. N4, crp. 84 1
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