<POPMVYIJIA YCIMNEXA

Cneunanuctbl B NOUCKAX peLueHuil

HETPUBUAJNbHbLIX 3aaY

Mapusa UBanoBa

YcnewHbin npoceccuoHanbHbIA POCT BCErpa CBi3aH C aKTUBHOW XXU3HEHHOWN
no3numnen n XenaHMeMm y4nTbcsi HoBoMy. O TOM, KaK NOBbILLAIOT CBOIO
KBanudmkaumio COTpyAHUKN POCCUNCKON KOMMNaHUMU-NPOU3BOAUTENS
anekTpoHuku 3A0 HIMN® «[JonomMmaHT», Mbl paCCKaXkem B 3TOW cTaTbe Ha
npuMepe BeayLUero MHxeHepa-KoOHCTpykTopa Anekces KpacunbHukoBa.

B HacToswwee Bpemsi emy 45 neT, OH MarucTp TEXHUKU U TEXHOJIOTMNA,

pa3paboTymK nevaTHbIX nnar.

IleyarHasa iara — OJHH M3 OCHOBHBIX
Y3JIOB JIIOOOTO 3JIEKTPOHHOI'O IMPHUOOpa:
OT IIPOCTOH HUIPYIIKH JO BCTPAUBAEMO-
'O KOMIBIOTEPA KOCMHYECKOT'O AIIIapaTa.
YT0oO6BI OHA (PYHKIIMOHUPOBAJIA KOPPEKTHO,
€€ HYKHO IIPaBHUJIBHO CIIPOEKTHPOBATD. A
BOT TYT Y2K€ HA PA3HbBIX 9TAITAX HAYHUHACT-
Cs1 paboTa MHOXKECTBA CHELIHAIMCTOB: CXE-
MOTEXHHKOB, TEXHOJIOI'OB, MOHTA’KHUKOB,
MCHE/IKEPOB, THKCHECPOB-TCCTUPOBIIHUKOB.
Bce oHM IPUMHHUMAIOT y9aCTHE B IIPOLIEC-
ce e€ CO3/IaHU: OT UJIEU /IO BOIUIOIICHUS
BTIOTOBO€ uszenue. Ho MMEHHO KOHCTPYK-
TOP NECYATHBIX IUIAT IIPUHUMACT KIIIOYCBbIC
PELIEHM, U OT €r0 KBAJIM(PUKAITUH U yMe-
HUSI 3aBUCUT OYE€Hb MHOTI'O€.

Komnanwus «/IoJIOMaHT» — OJJUH U3 JIUJE-
POB B pa3pabOTKE U NPOEKTUPOBAHUH
AJICKTPOHUKHU )11 OTBECTCTBCHHBIX IIPU-
MeHeHU B Poccun. OHa npousBOAUT
IIPOMBIIUICHHBIC KOMIIBIOTECPBI, CHUCTEC-
MBI C6opa JAHHBIX, KOMMYHHKAIITUOH-
HbIE UHTEPMEHCHL, CUCTEMBI 1 KOMIUIEKCHI
st ACY TII 1 BCTpanBa€MBbIX CUCTEM. 3a
oAbl pabOTHI B KOMIIAHUH AJIEKCEH CIIPO-
E€KTUPOBAJI HECKOJIBKO JE€CSITKOB I1€4aT-
HBIX IIAT KaK /I COOCTBEHHBIX IIPOECK-
TOB KOMIOAHUH, TAK U IS €€ 3aKA3YUKOB.

ITyTh AJIEKCES K YCIIEXY HAYAJICS C IIOCTY-
11eHuA B I'OCyjapCTBEHHBIN YHUBEPCUTET

TEJIEKOMMYHUKALIMHA M. IIpO. MA. BoHY-
bpyesuua B 1993 rogy. YCenmHo OKOH4YMB B
1999 ropy pakynbrer «TeXHOIOTHH CPESCTB
CBSI3U 1 GHOMETUITHHCKON JIEKTPOHUKH,
CHIEHUATBHOCTD <IIPOEKTUPOBAHUE U TEX-
HOJIOTHS SJIEKTPOHHBIX CPEJCTB», OH CTAI
OJHUM U3 IEPBBIX MATUCTPOB (DAKY/IBTETA.
TpynoByIO Kapbepy AJIEKCEH HAYAJI B KOM-
IIAaHHH, 3aHUMABIIEHACS IPOCKTUPOBAHUEM
BCTPAUBAEMOH 3JIEKTPOHUKH JIJIS1 CIIEKTPO-
¢doromerpoB JIOMO U CIEKTPOAHAIU3ATO-
Ppa coO6CTBEHHOM pa3pabOTKH, IJI€ IPOEKTH-
POBaI MUKPOIIPOLIECCOPHBIE KOMILIEKTBI
JUIs1 MOHOXPOMATOPOB, MAJIOIIYMSAIINE YCU-
JINTEHN U1 TH(PPAKPACHBIX CIIEKTPOAHA-
JIN3aTOPOB U (DOTOYMHOKUTEJIEH, KOPITyCa
U JIULIEBBIC IIAHEJIU, 4 TAKKE CO3ABAJI CXe-
MBI, IIPOrPaMMHPOBAI MUKPOKOHTPOJLIE-
pBI Ha accembiiepe U A3bIKe C. 32 HECKOJIb-
KO JIET OH JIOPOC A0 PYKOBOAUTEJIS I'PYIIIIbI
Pa3paboTYNKOB. 3aTe€M ObUIa pabOTa BELY-
UM KOHCTPYKTOPOM B KOMIIAHHH, 3AHH-
MaBUIEHCA KOHTPAKTHBIM IIPOEKTHPOBAHHU-
€M, U3IOTOBJICHUEM H MOHTAKOM II€YATHbBIX
1wiat. OGHOBPEMEHHO C 3TUM OH IIPOJOJI-
2KaJ1 CAMOOOPA30BAHHUE B IIPOCKTUPOBAHUI
JIEKTPOHUKH, n3y4dad riepegosbie CAIIP u
HX BO3MOKHOCTH [ IIPOBE/ICHUS AaHATIN3A
IIEYATHBIX IUIAT HA [I&JIOCTHOCTb CUTHAJIOB.

B 2006 rogy OTKPBHUIACH BAKAHCHUS B
oTresne pa3paboTKU AJIEKTPOHUKHU IIeTep-
oyprckoro oduca «JIoJIOMaHT> U AJIEK-
CEH, KeIask CTAThb €€ 4aCThIO, OTIIPABUII
CBOE pesroMe. B pesynbprare eMy npeio-
JKHJIM JOJDKHOCTD BEYIIETO HHXKEHEPA-
KOHCTPYKTOPA, HAa KOTOPOH OH yCIIEIITHO
TPYOUTCA BOT yKe 15 J1eT.

CaM OH TaK I'OBOPUT O CBOEH padore:
«JIpOEKTUPOBAHHE HOBOH IUIATBI — KAK
TrOJI0BOJIOMKA C HETPHUBUAIbHBIMU 33/1a-
YaMU IIO0 PASMECHICHHUIO KOMIIOHCHTOB,
MIPOKIAKE TPACC U IIOJTUTOHOB IIUTAHUS>.

AJIeKkcell TPOEKTHUPOBAT IUIATHI JJIA
CaMBbIX PA3HBIX YCTPOMCTB. DTO ¥ KOMIIbIO-
Teprl B (popmare PC/104, 1 OZHOILIATHBIE

KOMIIBIOTEPHI B (hopMare 3,5”, U UHTEP-
dericubie mater Compact PCI 3U/6U,
PICMG, 1 KOMIIbIOTEPHBIN MOJYJIb CTAH-
Japra SMARC, 1 IL1aThI U1 IPOTPAMMHUPY-
€MBIX JIOTUYECKUX KOHTpOo1epoB Fastwel
1/0, u Mmoayu 6€CIpOBOJHOM CBsI3U GSM
M CIIyTHUKOBOM HaBuranuu «[JIOHACC»/
GPS. Oco60 CTOUT YIIOMAHYTD IIAHIIET-
HbIA KoMnbloTep «OHMUKCO08». I pea-
JIM3AIIUH 3TOT'O IIPOEKTA IIOTPEOOBAIOCH
Pa3MeCcTUTh KOMIIOHEHTBI M MOJIYJIH B
OIPaHUYEHHOM OOBEME KOPITyCa IUIAH-
mIeTa, Uil 4ero ObUIM 3aJCUCTBOBAHBI
MHOTOCJIOMHBIE I THOKO-3KECTKUE TUIATHI,
LIIEH (DI U IUIATHI IPOLIECCOPHOIO MOAY-
Jis1. KpoMe TOro, noTpe6oBaioch IPOBECTH
TPACCUPOBKY COECJIUHEHHUII BBICOKOCKO-
POCTHBIX KOMMYHHKAIIHOHHBIX HHTEP-
¢ericos Gigabit Ethernet, CAN, USB, LVDS,
CSI ¢ y4€TOM X BOJTHOBBIX COIIPOTHBJIE-
HUH, IIUH JUHAMU4IeCKOU rmamsatu DDR3
SDRAM, obecrnedyuTh IIOMEXOYCTOHYH-
BOCTb U JIEKTPOMATHUTHYIO COBMECTU-
MOCTb, yCTPAHUTDb B3AUMHOE€ BJIUAHUE dJIe-
MEHTOB JPyT Ha gpyra. IIpu aTOM AJIeKcer
HaIIET OITUMAJIBHOE PELIEHHUE 110 BBIOO-
Py K1aCCa TOYHOCTH, CHU3UB CTOUMOCTD
M3rOTOBJICHUS U YIYYIINB HAAEKHOCTD
YCTPOMCTBA.

B Havasie 2016 roga Asexcei mpormén
IOATOTOBKY K CEPTU(PUKALINU 110 MEX-
ayHapognHor nporpamMme IPC Designer
Certification. A B mapre 2016 B Huzep-
JaHgax noaydun ceprudgukar IPC CID
— Certified Interconnect Designer. 9To
IIO3BOJIMJIO €MY OCBOUTB IIPOEKTHPOBA-
HUE II€YATHBIX IUIAT B COOTBETCTBHUU C
MEXIYHAPOAHBIMU CcTaHgapramu IPC.
AJiekceil OCBOMJI M TeXHOJIOTHI0 Design
for Excellence (DfX), mo3BOJAIONUIYIO
COKpaIlaTh BpeMs pa3pabOoTKH, IIOIYIaATh
Ka4€CTBEHHBIE U3/IE/IHA 110 60JIe€ HU3KOHU
CTOMMOCTH. B coTpygHIUY€eCTBE CO CIIenu-
AJINCTAMU KOMIIAHUH «OPEMEKC», ABJIAIO-
LIEHC Pa3pabOTINKOM OTE€YECTBEHHOI'O
IIPOrPAMMHOIO OOECIIEYEHUS JJIs1 ABTO-
MaTH3aIlUU IPOECKTUPOBAHUA PAJUOI-
JIEKTPOHHOH anIapaTypel, OH Y4aCTBYET
B YJIY4II€HUU BO3MOXKHOCTEH aBTOMAaTH-
4ecKoro Tpaccuposimuka TopoR. ITomy-
4eHHbIE AJIEKCEEM MHOT'OJIETHUH OIIBIT U
3HAHUA IIO3BOJIIIOT €MY IIPOEKTUPOBATD
B 33JJaHHBbIC CPOKHU HAIEKHDBIE IIEYATHBIC
IUIATHL, YAOBIECTBOPAIONINE TEXHUYECKO-

G

My 32IaHHIO.
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Net-9 HoBocTH pbiHKa

Ne1/crp. 10 KOHTPapakTHbIe KOMNOHEHTbI B annapaType cneyuanbHOro Ha3Ha4YeHNsA BIKTOP XXIAHKUH
Ne1/crp. 14 Cpes pbiHka Poccun no npon3BoanTeNnsaM COeUHUTENEA U Pa3bEMOB 1/1bsi NIEGE/IER
Ne4/crp. 10 PbIHOK pe3ucTopos B Poccuu. TOM-50 6peHAOB 1iribsi NERE/ER

Ne5/crp.8  JKOCUCTEMA YMHOrO J,OMA: BOSMOXHOCTU W PELLEHMUS rPYIINA LEGRAND

COBPEMEHHbIE TEXHOJIOrM

Ne2/crp.8  KOMMYHMKALUK B 30Xy 6G. HacTb 1 APyl BULLIBAHATAH, NPEBEH MOFEHCEH

Ne2/crp. 12 PelUeHUe Ana IHeprocHabXeHus CUCTEMbI BbipaliuBanusa kopannosbix pugpos CCell u Vicor
POPI BAKCTEP

Ne2/crp. 14 HYMHOE - YUTATb, HEHY)KHOE - HE YUTATb MAKCYM CENVBAHOB
Ne3/crp.8  KOMMYHMKaUUK B 3N0XY 6G. HacTb 2 xaAPviLL BILLIBAHATAH, MPEBEH MOTEHCEH

Ne3/crp. 16 TeparepLuoBas KBaHTOBasA MeANLMHA KaK BO3MOXHbIA anbTepHATUBHbIA cNoco6 3hheKTUBHON
ﬁOpbﬁbI (H KUpOHaBMpVCOM AMUHA A3130BA, OJ1bI'A BbIYKOBA, BUKTOP BOVTOBIY, ANEKCAH[P rOPAEEB, [IAPbS HUKOJAEBA,
EJMM3ABETA CTPHOKOBA

Ne4 /ctp. 14 FPAHUYHbBIE BbIYUCNEHNA B NPOMBILLIEHHOCTH [MVTPUN KABAYHIAK

Ne4/crp. 18 HOBBIA CTAHAAPT ANA NPOEKTOB «YMHbIA AoM» - Connected Home over IP. YacTb 1 BukTop AnEkcEEB
Ne4 /crp.22 IHTErpanbHaa )OTOHMKA: NepcnekTUBbI NPUMEHEHUs B CUCTEMAX CBA3M AHATOMNAN KOBANEB

Ne5/crp. 12 HOBBIA CTAHAAPT ANA NPOEKTOB «YMHbIA AoM» - Connected Home over IP. YacTb 2 sikTop AnEKCEER
Ne6/crp. 8 3BE3AHbINA Yyac Neutral Host puuarz xovnnxan

Ne6/crp. 12 PA3BUTHE TEXHONOrWiA M 060pya0BaHMA ANA MUKPO 3D-neyaTu 1opuil NETPOMABIIOBCKIAN

Ne6/crp. 20 HOBBIA CTAHAAPT ANA NPOEKTOB «YMHbIA AoM» - Connected Home over IP. YacTb 3 sukTop AnEKcEER

Ne7/crp.6  3D-ne4aThb antOMUHUEBbIM CMJIABOM B PAfM03JIEKTPOHUKE: ONbIT ONTUMU3ALUM, NEPENpPOEKTUPOBAHUA
M NMPOU3BOACTBA AHTOH HICAH

Ne8/crp. 10 TecTUpoBaHue pabotbl TexHonoruu «eSIM M2M» sator saTyER

Ne8/crp. 12 ONTUMU3auus npoussoacTea, kotopas npusena HARTING Technology Group K ycnexy
0/1bI'A POMAHOBCKAS

Ne9/crp.s  MepUtIepUitHOE CKaHUPOBAHNE IKOHOMUT AEHbIU U BPEMS CEVEH KIENMAH

SJIEMEHTbI U KOMMNOHEHTbI

Ne/crp. 22 IHAYCTPUA 4.0 U HAAEXHOCTb CETEBbIX KOMMYHUKALMMA KOMMAHIS HARTING
Ne1/crp. 25 Mukpocxembl SRAM-namstu NBT u SyncBurst ot GSI Technology esrexini nasnokosiy

Ne 1 /cTp. 28 HOTEHI.IMa]'Ibele HanpaBneHusa B NPOMbILLIEHHOCTU U NEePCNEeKTUBHbIE peLleHnus 0T KOMNaHUK
HARTING onbra povaHoBCKAS

Ne3/crp. 24 SuperCell: fOCTUXEHWE HOBbLIX BbICOT ANA PacLUMPeHNs BO3MOXHOCTEN noakntoyeHus K UutepHerty
AJIEKCEI NE3NHOB

Ne 3/ cTp. 32 3neKTp0HHbIe KOMMNOHEeHTbI KomnaHuu Bourns. COBpeMBHHble AaTYUKKN AaBJIEHUSA U BJIAXKHOCTHU
tOPWIA METPOMABOBCKWIA

Ne3/crp. 38 DECMUNOTHAA HaBUraUWUs: KOMMOHEHTbI U PELUEHUSN ANEKCAH[P BEKMAYEB, AHLIPEI MIIXEEB
Nes/crp. 42 Mogynupyembiit CBY-reHepaTop Anekcei f0KHIKOB, CEPTEN 10BEPLITENH
Ne3/crp. 44 HoBbI cepsonpusog Futaba BLA21-06U-A01 ana npombituneHHbIX BIJTA Anekce Ky3HELOB

Ne4/crp. 24 WccnegoBaHue aKCnnyaTaLMoHHbIX KA4eCTB NOKPLITUIA ANA PagMo4acTOTHLIX COeAUHUTENEH
KPWUCTWAH PEM, KPUCTWAH OAHAJ1, BEPHXAPL LIEXEHTHEP, PAIHXAPL BATHEP

Ne4/crp. 32 CoegunuTenn SMA ¢ npeaenbHoii yacToTon Ao 34 Iy, IBoNOUUA NPOJONKAGTCA KIBA [KYPUHCKNIA

Ne5/crp. 18 CoBpeMeHHble 32-pa3paaHblie ARM mukpokonTponnepb! cepuu STM32
OJET BANbBIMA
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70

No 5/ cTp.

Ne 5/ cTp.
Ne 6/ cTp.
Ne 6/ cTp.

Ne 7/ cTp.

Ne 7/ cTp.
Ne 7/ cTp.

No 9/ cTp.

20 UmnopTo3ameLyeHne B AeicTBUKU. F[epMETHYHbIE XUAKOCTHbIE COEAUHUTENH OT OTEYECTBEHHOr0
3aB0Oa-NPOU3BOAUTENA ENVI3ABETA MATHOXIHA

24 ARINC 818 ans HaunHarowmx. Komnnekt paspabotyuka Velocity XI AnexcaHP 5EKVMAYEB, EBTEHII PABOTIHCKII
26 KuTaickas paguauuoHHo-cToMkas IKb Ha pOCCUMIUCKOM PbIHKE MABES fIbICEHKO
32 Cuctembl noxapHon curianu3aumu FX NET, uaterpupoBantbie B SCADA AH1PEi KALIKAPOB

16 AfipecHO-aHanoroBble 3BYKOBbIE U CBETOBbIE OMOBELYATENU B CUCTEME NOXapHoii curHanusauun FX NET
AHJIPEI KALLKAPOB

22 bnonuoTtekn anekTpoHHbIX KOMNOHEHTOB AD «HIO «3PKOH> iopuii EremEER

26 PapuoyvactoTHble coeaguHuteny TMP nosbilieHHOW mowHocTH Komnaduu CarlislelT, CLLA.
leACTBUTENBLHO C NIYYLIMMKU NAPAMETPAMH, YEM Y AHANOTOB? KIBA [DKYPIHCKII]

12 CoBpemeHHble gucnnen npou3soacTBa Komnanui HOro-BocTo4HOM A3UM MABEN NIbICEHKO

MHCTPYMEHTbI U OGOPYOOBAHME

No 4/ cTp.

No 8 / cTp.

No 2/ cTp.

23 Mpo6nembl ucNoNb30BaHUA peBep6epaLnoHHOi Kamepbl NPU UCNbITAHUAX HAa BOCNPUMMYHUBOCTD
K Paan0o4acTOTHOMY 3NEKTPOMArHUTHOMY MOJIHY AEKCEV LLIOCTAK

14 icnonb3oBaxne onuuu noctpoexns auarpamm boge R&S RTM-K36 gns namepexns umnepanca
nepsuYHbIX Npeobpasosatenei yNbTPa3ByKOBbIX PACXOAOMEPOB HIIKOMAN NEMELIKO, MIAXAIT FOPETKIH,
MABEJT CTPYHUH

16 IHHOBALMU B NPOM3BOACTBEHHBIX UCTIbITAHNAX 6a30BbIX CTAHLMI 5G MUNIMMETPOBOro ANANas3oHa HopPNi CT

MHMEHEPHbBIE PELLEHMA

No 1/cTp.

No 1/ cTp.

30 YnpasneHue MOTOPU30BaHHLIMKU N03NLMOHEepamMu Standa ¢ NOMOLLbIO KOHTPONNEPOB LIAroBbIX
[BUraTenei «OHUTeKC» CEPrEl LNLIKIH

36 Lluchposoi BoNbTMETP C BLICOKUM pa3peLieHnem. Hactb 3. Pa3Bofka, H3rotosneHue nnat u cbopka
YCTPOKHCTBA ANEKCEN KY3bMUHOB

Ne1/crp. 33 QNEKTPOHHbI pepykTop. Kak KapAuHanbHO YBENU4YUTb KPYTALLMIA MOMEHT KONNIEKTOPHOrO BUraTens

Ne 2/ cTp.

Ne 2/ cTp.

Ne 4/ cTp.

No 4/ cTp.
No 5/ cTp.

NepeMeHHOro Toka Ha HU3KUX 060poTax. HacTb 1 AnEKCEN Ky3bMUHOB
20 LiuchpoBoi BONLTMETP C BbICOKUM pa3peluennem. YacTb 4. HacTponka yCTPOMCTB ANEKCEN KY3bMIHOB

24 INEKTPOHHbINA peaykTop. Kak kKapAnHanbHO YBeNNYNTL KPYTALIMA MOMEHT KONIEKTOPHOr0 ABUraTens
nepemMeHHOro TOKa Ha HU3KUX 060poTax. HacTb 2 ANEKCEN Ky3bMIHOB

36 YBENWYEHHEe MOLLHOCTH BbICOKO3(hthekTuBHbIX yeunuteneit CBY unsepcHoro knacca F vibo minH TxAHT,
BUTANNIA POMAHIOK

40 Munnuommetp ¢ rpadpmyeckum LCD Nokia-5110 anekcein kysbmntos

32 ONbIT UCNONb30BAHMA CUrHANWU3aLMN U AUArHOCTUKN TEPMOMETPUN CUNOCOB 3N1IEBATOPA NO LUMHHOM
TONONOrUK NOAKNIYEHNA LnpoBbIX AaTYMKOB DS1820 AxsPEi L1ABPOHOB

Ne5/crp. 36 FlyFocus pa3pabatbiBaeT oTcoeuHsaemblii npuBsisHon bIJIA ans HenpepbIBHOro HabnaeHus

No 6/ cTp.
No 6/ cTp.
No 7/ cTp.

Ne 7/ cTp.

Ne 7/ cTp.

No 7/ cTp.

32 KPUTMYECKN BaXHbIMU 0O0BEKTAMM VICOR CORPORATION

3s TepmoperynaTop ynpasnser YUANePOM CEPTEN LNLLIKIH

42 YCTPOMCTBO OXPaHbl C NPOrpaMMUPYEMbIMU MHTEPBANAMU PABOTbI CEPTEN LNLIKIH

32 CMHXpOHW3aLMa no paguoKaHany Ha npumepe CMCTEM, NepeAaloLLyMX 3TaN0OHHOE BpeMs
AHJPEW KALLKAPOB

36 3alUTa UHTENNEKTyanbHOW CO6CTBEHHOCTH U NPpOrpaMmmHoro obecneveHus Ha base
MuKpokoHTponnepos ¢ EEPROM ceprei witikiH

40 MpumeHexne mowyHoro ayamo 0Y LM1875T B HOBbIX (HE ayAn0) NPUIIOKEHUAX
AJNTEKCEW KY3bMIHOB

46 ABTOMATU3aLUa HAYUHABTCSA C PA3bEMA ANEKCEN ACABIH
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Ne7/crp.50 DOPTOBbIE KOMMYHUKALUMOHHbIE ceT aBTomMo6uns - Ethernet, SERDES unu cpa3sy o6e?
JTO HenpocCTOW BONMPOC AMAH A. BAPTESE

Neg/crp.22 3amMeHa DS2409 Ha 12F629 Axzper LiasPOHOB
Neg/crp. 28 YeTbIpéXxKaHanbHbli peTpancnaTop 1-Wire Ha ocHoBe 12F629 Anppei 1AsPOHOB

Ne9/crp. 20 ABTOMATbl ynpasnexus ocsewiesnem ¢ UK-gatuukom, paboTaroLwmm Ha 0TpaXeHue
ANEKCAHLP OOWHEL,

Ne9/crp. 24 HoBOE nokonenue DSP-TIOHEPOB ¢ MEXaHU4ECKOW HACTPOMKOIMA BIIATVIMIP BAPTEHEB

Ne9/crp. 30 [@PCNEKTUBbI Pa3BUTUA BbICOKOCKOPOCTHbIX COEAMHEHUI A MEXAY AaTYMKaMU U 6OPTOBLIMU
aucnneamu aBTOMOOMNSA KapPy BPAY3H, KEBIH KEPLUHEP

NMPOEKTUPOBAHME U MOAEJIMPOBAHVE

Ne1/crp. 44 DOPMaNbHbIA AEAYKTUBHbIA aHaNW3 aBTOMATHOro anropuTMa ynpasjiieHusl reHepaTopom 3HAorasa
¢ nomoLbto nnatcopmbl Rodin. Yactb 2. Anroputm ynpasnenus u nnargopma Rodin vakcyn Hen308

Nei/crp. 48 0 HOBOM NPEACTABNEHUM pacnpeeneHns Pa3HoCTH (ha3 BIAINMIP BAPTEHER

Nei/crp.50 PU3NKO-MATEMATUYECKOE MOENIMPOBaHUE IHEPreTUHECKMX NPOLECCOB B UMNYNbCHBIX NPAMbIX
KCEHOHOBbIX namMnax, paboTaroLuX B 3NEKTPUHECKNUX CXeMaX. HacTb 2 1oPuit MAHMIPLIKO, ANEKCAHTIP YUPLIOB

Ne1/crp.54 PaspaboTka mogenen uncpposbix anemenToB Digital SimCode ans Altium Mixed Sim topuii nerax

Ne1/crp. 60 LiMchpoBOE mogenupoBanue LugposbIx U uuhpo-aHanorosbix y3nos B cucreme Delta Design Simtera
HKNTA MAJTbILLEB

Ne2/crp. 30 TECTMPOBAHUE YCTPOiCTB S5G ANns o6ecneyeHns 3NEeKTPOMarHUTHON COBMECTUMOCTH: NOTPe6HOCTH n
COBpeMeHHbIe BO3MOXHOCTH HYIKOMAI NIEMELLKO, IMUTPII BOFAYEHKOB

Ne2 /crp. 40 DOPManbHbIA AEAYKTUBHDIA aHANIM3 aBTOMATHOr0 anropuTMa ynpasfieHUsl FeHepaTopom 3HAorasa
¢ nomoLybto nnatcpopmbl Rodin. Yactb 3. MocTpoexne hopmanbHoi TeOpUK AN anroputMa ynpasneHus
MAKCWM HEN30B

Ne2/crp. 44 [pakTUKa ucnonb3oBanusa scTpoeHHoro AL B MJINC cemeiictea MAX10. Yactb 1. CnpaBoyHas uH-
thopmaums no ALM MJINC MAX10 nABEN PELKIH

Ne3/crp. 48 [paKTUKa ucnonb3o8anna sctpoeHHoro AL B MJINC cemeiictea MAX10. Yactb 2. CnpaBoyHas MHcop-
mauus no ALM MIIUC MAX10 nasen pEabKiH

Ne4/crp. 48 [pakTUKa ucnonb3oBanusa scTpoeHHoro AL B MJIUC cemeiictea MAX10. Yactb 3. LiuchpoBoit BONLT-
meTp/TepmomeTp Ha 6a3e AL MJINC MAX10 nasen PEaLKIH

Ne5/crp. 40 [lepeHoC TECTOBbIX CLeHapues Mexay atanamu mogenuposaiua CbUC «Cuctema-Ha-kpuctanne» u
3TanoM (YYHKLMOHANIbHOTO KOHTPOA AHIPEN AHLIPVIAHOB

Ne6/crp. 46 [IPOEKTMPOBAHUE CXEM MUKPO3NEKTPOHHbIX YCTPOACTB B Proteus ¢ HCNoNb30BaHUEM BHELLHEH NaMATH.
l'|a(:T|> 1 TATbSHA KOTNECHUKOBA

Ne6/crp. 60 Pelenne 3agaqm oxnaxaeHus SMD-KOMNOHEHTOB ¢ NOMOLLbLHO TennoBoi nepemblyki TIW vinibs manbiLes

No7/crp. 54 [IPOGKTUPOBAHME CXEM MUKPOINIEKTPOHHLIX YCTPOMCTB B Proteus ¢ ucnonb30BaHMeM BHELUHEH NaMATH.
YacTb 2 TATbAHA KOMECHIKOBA

Ne8/crp. 34 Pab0Ta ¢ yHUBEPCanbHbIM CUHXPOHHO/aCUHXPOHHbIM npuémonepeaaTyukom USART B nporpamMmHoiA
cpene Proteus 8.11 tatbaHA KONECHUKOBA

Ne9/crp. 34 CXemoTexHuyeckoe mogenuposanue B Delta Design SimOne Axgpei cvypHoB

Ne9/crp. 38 PaboTa ¢ nocnegoBarenbHbiM HHTEPChencom SPI B nporpammuoii cpeae Proteus 8.11. Yactb 1
TATbAHA KOJIECHKOBA

Ne9/crp. 46 IMIOHT@X KOMNOHEHTOB U CBSiI3aHHbIE C HUM TexHonoruu. Moacucrema M’PUM-4 - MonTtax. Yactb 1
tOPWI ENLLNH

BOMPOCbLI TEOPUM

Ne3/crp. 60 PAcy&T Benudyun MTBF gns rubpuaHbIX MHTErPanbHbIX CXEM C UCMOMIb30BAHWEM PEefaKLUii BOEHHOr0
cnpaso4Huka MIL-HDBK-217F, Notice 1 M 2 puyarn Munner, nEPEBOLL: BUKTOP JKAAHKIH
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No 3/ cTp. 64 3KGI'IepI/IM8HTaIIbHaiI OLlEHKQ MarHUTHbIX XapakTepPUCTUK HU3KOYACTOTHbIX MAarHUTONPOBOAOB
HUKONAIA NIEMELLIKO, MUXAWIT TOPENKIAH, MABEN CTPYHIIH

Ne4/crp.52 0 HEKOTOPbIX 0COGEHHOCTAX (HOPMUPOBAHNSA MEXYACTOTHOr0 KOPPENALNOHHOIO NPU3HAKA
BNTALVIMIWP BAPTEHEB

Ne4/crp.54 COBPEMEHHbIA NOAX0A K U3MEPEHNI0 UMNYNbCHbIX PaANONOMEX C UCNONb30BAHUEM
aMnJIUTyaHO-BEepPOATHOCTHOr0 pacnpeaeneHus LvinTP/ 5OrAYEHKOB, HKOMAI JIEMELLKO

Ne4/crp.62 CNOCO6 aganTUBHOIO KOPPENALUNOHHOr0 06HAPYXEHNA BIALVMIP BAPTEHER

Ne5/crp. 46 ONEMEHTHbI aHaNKU3 NNaHapHbIX HAHOCTPYKTYP Ha 6a3e PeHTreHOBCKOi IMUCCHH, HHAYLIMPOBAHHOM
BbICOKO3HEPreTHYECKUM BO3OYMAEHUEM EBreHNii ErOPOB, BIIALVIMUP ETOPOB, ATIEKCEN TAMALIbIH

Ne5/crp. 56 P@3yNbTaTbl U3MEPEHUH  AU3NEKTPUYECKNUX CBOHCTB HAHOKOMMNO3UTHBIX CErHETOINEKTPUYECKHUX
NNEHOK B CBq-ﬂ“aﬂa30He AHJIPEIN ®UPCEHKOB, UTOPb MUPOHEHKO, APKAL UBAHOB

Ne6/crp. 64 BnusHue Benbiwku Ha ConHue Ha AYX nona aTMoc)epukoB (3KCnepuMMeHTaNbHbIe aHHble)
ANEKCEW FAJTAXOB

Ne7/crp.70 O JiEKOPPENALNUM NPUHUMAEMbIX CUTHANOB NPU KNaccutukaLum 06bEKTOB N0 MEXYACTOTHOMY
KOPPEeNsILMOHHOMY NPUIHAKY BIALVMIP BAPTEHES

Ne8/crp.50 Pajuo(pOTOHMKA - nepeHNA Kpail 060POHbI CTPAHBI ATEKCEN TATIALBIH, BIIALVMIP EFOPOB, EBIEHIAN ETOPOB
Ne9/crp. 52 OTPaXaTenbHbli PEXEKTOPHBIA (PUALTP AHMIPEN COKOMOB, BALVM MALLKOB

CTPAHMLIbI MCTOPUM

Nei/crp. 64 «3aB0f MarneTon»: 120 net nyTu K ycnexy

Nod/crp.66 TenemexaHuka Anekcangpa ®@épnoposuya LLopuna. K 130-netuto co gHA poXxaeHus
BNALVIMWP BAPTEHEB

Ne2/crp. 64 TPArMyeckan cyab6a rednanbHoro usobperarens IasuHa Apmctpoura. K 130-netuio co gus
POXACHUA BNAL/MIP BAPTEHEB

Ne3/crp. 74 0 NEPBOM B MUPE paguorpamme, nepefaHHoi B Poccun 125 net Ha3ap sia/np GAPTEHEB
Ne5/crp.60 O JJHE pajMo U 0 NPeAsNoKeHUn U3MEHUTb ero CTaTyC BIANVMIP BAPTEHEB

No6/crp. 66 [l@pBblil B MMPE aAanTUBHbIA UNPOBOI KOMNEHCATOP NACCUBHLIX MOMEX BIIAMVIMYIP BAPTEHER
No8/crp. 66 HECKONbKO 0YEPKOB U3 MOEM XXU3HU BIIAIIMVIP BAPTEHEB

Ne9/crp. 58 HenoBeK, KOTOPbIA N306pén uMhpoByHo (HOTOrPACINID ANEKCAHT ATTEKCAH/POBCKIAN

COBbITUA
Ne2/crp. 68 ITOrM «POCCUIACKOIN HElenun BbICOKUX TeXHonoruii-2020»

Ne5/crp. 68 BYAYLLEE HE 3@ FOPAMM 0/1brA POMAHOBCKAS
Ne5/crp. 70 ITOrM BbICTaBKK «@P0oTOHUKA. Mup nasepos u onTukn-2021»

No4/crp. 66 KOMY HY)XXHA 3NEKTPOHHASA MHAYCTPUA? ANEKCEN FANINLbIH, AHIPEN XKENESHOB
No5/crp. 64 KaK 3aBOEBATb MUPOBOIA PbIHOK 3NIEKTPOHUKM B NOCTKPEMHUEBYHO 3NOXY? ANEKCAH[IP FOP/IEER
Ne 6 / cTp. 70 Teparepuosble KBAHTOBbIE TEXHONOrun ang uud)pOBblx LeHer AEKCAH[P rOPIEEB

No9/crp. 62 J1EGULIMT NONYNPOBOAHMKOBLIX KOMNOHEHTOB KaK NPUYMHA MOPATOPUA Ha OCHALLEHHE aBTOTPaHCNopTa
o6opynosanuem ana cuctembl «3PA-TTIOHACC» srikTop ANEKCEEB

<POPMVIJIA YCINEXA

Ne9/crp. 68 CNELMANUCTBI B NOMCKAX PELLEHUIA HETPUBNANBHBIX 3a1aY MAPYS IBAHOBA

CBOAOHOE COAOEPXAHME

o9 /crp. 69 CBOJJHOE COAEPXXAHWE XXYPHAIIA 3A 2021 1ol
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