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B [aHHOI cTaTbe PacCMOTPEHbI MyT PELUeHUs U MepcrnekTMBa COo3daHusi  albTePHATUBHbIX
3HEepreTUYecknx YCTPOIACTB, OCHOBaHHbIX Ha Gosfiee TLWATE/IbHOM WCC/e0BaHUM, C ONpeaesieHneM
CBOVICTB, XapaKTepPUCTUK CBEPXCW/bHbIX MAarHUTHbIX MOMeid. Ha NpOTSHXKEHUW MHOTMX fieT 6bin
npoBefeHbl MHOTOUKC/IEHHbIE N1AGOPaTOPHbIe PabOoTbl, OMbIThl C KaTyLIKaMi WHAYKTUBHOCTU PasHOiA
KOHUrypaumm 1 cnocobax HamoTku. MpoBeAeHa OrpoMHas HayyHO wuccrefoBaTenibckasi pabota
noAaueii pasnnyHbIX TOKOB — UMMY/bCHBIX, CUHYCOMAAbHbIX, MOCTOSIHHbIX U AECTBME UX B KaTylLKax
VHAYKTVBHOCTYM, B3aMMOJENCTBME, B3aMMOCBS3b TOKOB B KaTyllKax (COMeHoMzax) ¢ MarHUTHbIMU
nonamu. OnpejeneHa Tonosnorkst Pa3HOMMEHHBIX MarHWUTHbIX CUOBbIX NOMEl, SHEPreTYecKne 30Hbl,
WX 9HEPIVs, KakK TNpPOTVMBOAEICTBYIOWAS 3HEPrMM TOKOB  (3/1lEMEHTApHbIX MONOXUTENbHbIX 1
OTpULATE bHbIX 3aPSHPKEHHBIX YaCTWL) B KaTyLiKax MHAYKTUBHOCTW. B pe3ynbTaTe HalUX UCCNeA0BaHNIA



KOMMyTaumeln ynpasneHus. Mmes Takue ocuuanorpammebl, TEPSETCS CMbICT MaTeMaTUYeCKn, CyXMmMm
(hopMynamu OTpaxkatb B CTaTbe HAY4YHOrO XXypHasa, NPOUCXOAALLME MPOLLEeCChl KaK 3neKTpuyeckue,
TaK M MarHUTHble B NpPeAcTaB/iEHHOM Kosiebate/lbHOM KOHType. 3TO BCEro-HaBCero Hay4Hasi ctatbsi, a
He HayYHbIn TpyA, Ha COMCKaHWe YYeHOI cTeneHn. [And ybeamutenbHOCTU U Kak CBUMAETENbCTBO TOrO,
Teopus NOATBEPXKAEHA NPaKTMKOW. bBblin  npefctaBneHbl  peasbHble  (OTO € peasibHbIMU
ocumnnorpaMMamMu, CHATbIE YXKe C FOTOBbIX, peasibHO paboTatolmx N1abopaTopHbIX YCTPOWCTB MO
pa3paboTaHHOI, 3anaTeHTOBaHHOW TEXHOMIOMMMN MOMYYEHMSI U UCMONb30BaHNSA SHEPTUN CBEPXCUMbHbBIX
NHAYKUMOHHbIX MarHUTHbLIX MOME, MOMyYEHHbIX HE CXXaTemM MarHUTHOrO Nons NyTém B3pbiBa - Takas
paspylialowias TexHonorms  npegnaranack  akagemukom [.J1.Kanuuein, a oTpabatbiBasiacb B
naboparopun akagemuka A.[.Caxaposa. [NpefcTaBneHHble peasbHble OCUMAIOTPaMMbl — SBHOE
[0Ka3aTe/IbCTBO CYLLECTBOBAHUS TEXHOJIOTUW MOMYYEHUS CBEPXCUMbHBIX WMHAYKUMOHHBIX MarHUTHbIX
nonen, UMEHHO B CUHYycOMAANbHOM KonebaTenbHOM KOHType, B rapMOHMYECKOM KonebatenbHOM
KOHType. TexHonorusi, He Tpebyrowasa Kakmx-nnmbo [AONOMHMTENbHBIX CBUAETENLCTB, OObACHEHWI,
MHEHWIA 1 3aK/YEHNIA Hay4YHbIX aBTOPUTETOB. BCE 0YEHb NMPOCTO M OYEBMAHO. AHA/IM3 MPOXOXKAEHNS
TOKOB B Kosieb6ate/IbHOM KOHType npefiaraeMoii CUI0BON CxeMbl KosiebateslbHOro KOHTypa, aHanm3
OpraHM30BaHHbIX MarHUTHbIX NMOMKOCOB, MArHUTHOIO MOJSA B UHAYKTOPE, AaXKe LKO/IbHMKY AacT OTBET Ha
BOMPOC - KaKOBa 3HEPrus, NoOAAEPXKMBatoLas KonebaTenbHbli MPOLECC, U 3HEPrMK, CreHeprpoBaHHbIE B
NHAOYKTOpE.
Ha ocHOBe (hyHAaMeHTa/lbHbIX McCnef0BaHuii Obina oTpaboTaHa CUIoBas ANleKTpUYecKas cxema

CMEeLLAHHOT0 KoiebaTe/lbHOro KOHTYpa C MPUMEHEHUEM CYLLIECTBYIOLLIVIX 3/TEKTPOHHbIX KOMMOHEHTOB,
reHepUpPYIOLLEr0 UMEHHO CUHYCOMAa/IbHbIE TapMOHUYECKMe KonebaHus. Pa3paboTka TEXHOMIOMM
Mosly4eHUs CBEPXCU/bHBIX MarHUTHbIX MO/eli B CMelaHHOM KonebaTtesibHOM KOHType - paboTa
KONNEKTMBA MOJOABIX YUYEHbIX, PU3UKOB — KaHAUAATbI HayK, aclupaHThbl, HXEHepbl —
SMEKTPOHLLVKM, NPOTPaMMUCTbI HAyYHOTO — TEXHIYECKOTO NpeanpusTus «HxeHep» T. JoHeuk. M3-
3a BOEHHbIX [Ie/cTBUIN Ha TeppuTopum [loHelKa n o6nacti, B 2014 rofly, B pe3ynbTaTe nonagaHus
cHapsiAa B 3aaHne nabopatopuu npeanpusTus «HXeHep» 1 paspyllieHnst e€, nccneaoBaTenbekme
paboTbl GbI NPUOCTAHOBNEHBI. A — OCHOBHOIA COABTOP AaHHOM CTaTby, COTPYAHMK KM, GbiBLUNI
PYKOBOAMTE/b HAYYHOTO MpeAnpusaTvs «/HXeHep», Kak 1 Bce GbiBLUME COTPYAHVKM, B HACTOSLLMIA
MOMEHT - NepecenieHLbl, 6EXeHLbl, PaboTaeM Ha PasHbIX NPeAnpUsTUSX, B pasHbIX Fopoaax YKpauHsi.
Ho, NOHMMas BaXXHOCTb NPO/ENaHHON, UHTEPECHOI, YBNeKaTeNbHoli paboTkl, 6raroaaps MOGWIbHO
CBSI3W, PA3PO3HEHHO NPOMJO/HKAEM MPOEKTMPOBAHNE NaBGoPaTOPHbIX IHEPreTUYECKUX YCTPOIACTB —
«ANs [oMa, ANs CeEMbU». B nepByto ouepeab NONyunTb anbTepPHATUBHbIA UCTOUYHMK SHEPTUN —
9MEKTPUYECKOIA, TENNOBOM 1 Np.  [aThb LWaHC Hayke [/15 AaNbHELEro U3y4eHus CBOICTB BELLLECTB Noj,
BO3/IECTBMEM CU/IbHbIX MArHWUTHBIX MOMEN, C BO3MOXHOCTbHO NOYUYNTb PENSTUBUCTCKUE SDDEKTI,
NPUBOASALLME K NOSIBNEHNIO HOBbIX, HEOBbIYHbIX COCTOSIHWIA BELLECTBA, a TaKKe ANs (U3NYECKNX
(hyHAAMEeHTa bHbIX UCCNe0BaHUI 3NEMEHTAPHbIX YacTUL, B YCKOPUTENSX 1 Np.

Mo pe3ynbTatam aHasm3a v 0606LLIEHNS AaHHbIX U3 MHOTOUMCIEHHbIX NAa6OPATOPHbIX, UHXEHEPHO-
(DM3MYECKMX UCCNEoBATENbCKMX PaboT, ¢ pasnyHbIMW UHAYKTVBHOCTAMM U eMKOCTSMU, CO3AaHa
yHUBEpCaNbHas KOMMbIOTEPHAs NporpaMma pacyéta Takoro rapMOHUYECKOr0 Koe6aTeNlbHoro KOHTypa
CNoCco6HOr0 Co3/1aBaTh B CBOE06PA3HOM MHAYKTOPE CBEPXCU/IbHBIE, YNPaBsieMble UH/YKLMOHHbIE
nonsi. A Takke PacyéTHyl0 KOMMLIOTEPHYH NPOrpaMmMy TEXHOMOMMYECKMX MPOLIECCOB CMOCOGHbIX
CTEHepKpPOoBaTh SHEPTVIO B KaTyLLKE MHAYKTUBHOCTY (CONEHOMAE, UHYKTOPE...) B HECKOMLKO [1ECATKOB,
COTEH UraBaTtT, NPy 3TOM MCMO/Mb3Ys KaK BHELLHIOW, TakK M COGCTBEHHYH HE3HAYNUTENBbHYHO
NOABOAVMYH SHEPTVIO.

Ha ®ur.1 amynstopa a), 6), c), oTpaXkeHa afeKTpuyeckas cxemMa 0CHOBHOIO CUI0BOTO 6/10Ka, rae
HarnsagHoO BUAEH CMeLLaHHbIN Kosie6aTe bHbI KOHTYP rapMOHNYECKMX CUHYCOMAa/bHBIX KOe6aHnii n
NnpeACTaB/ieH Kak MpYMep C TOKOBbIMU XapakTepucTukammn: ToK notpebneHns —44.1 A. dur 1 ¢).
Moagoavmoe nocTosiHHoe HanpsbkeHne 300 B. SHeprus Ha nHAykTope a), 6). Tok — 3,33 KA. ¢



HanpshxeHnem — 827 B. PeasibHble aHepreTUyeckre nokasaren ecTeCTBEHHO OT/IMYakoTCA, HO He 6onee
yem 2 — 3 % ([OomMycKN KOMMOHEHTOB; TPAH3UCTOPbI, KOHAEHCATOPbI, AN0AbI...) TpakTuyecku
KonebartesibHbI KOHTYp paboTaeT cpasy nocse nosiBAeHns Toka B Lenn. Ho, yuntbiBasi HECOBEPLLEHCTBO
3/IEKTPOHHbIX KOMIMOHEHTOB B HEM — TOKW YTEYKWN B @MKOCTSAX, TPAH3MCTOpax, TEMNIoBble NOTEPH,
naHAeMOTOPHbIE — MexaHU4Yeckne KonebaHms BUTKOB MHAYKTOpa W np..., 4a Y HE06X04MMOCTb
He3HauUTeIbHOW MMMY/IbCHOM 3HEeprnein NonoHATL NOTEPY aMNIUTYAHOW SHEPTUM, 6YAb TO B K&XK0M
nepuoge, Moo B KaKoi IM60 rapMoHMKe - 06A3bIBAOT HECTU 3TV HE3HAYUTE/IbHbIE IHEPreTUYECKMe
3atparbl U He Ha YaCTOTHYI0, & Ha aMMITYAHYI0 CTabun3aLmio rapMOHNYECKOro KonebarensHoro
npouecca, UCK/YMB TEM CambIM 3aTyXatoLLnii mpouecc. 3ta cyMMapHas 3Heprus ctofib Mana, dur 1
C). 3eNEHbIN LUBET, UMMy bC TOKa Ha AMOAE) YTO NO3BOSISET B3ATh €€ 13 IHEPrMKN Camoro
Kone6aresibHOro KoHTypa. YacroTa koniebarenibHOro KoOHTypa 3a4aéTcst pacHETHLIM NYTEM W,
€CTECTBEHHO, KaK MOJIOXXEHO, TOK B TAKOM KOHTYpPE Mpu Harpy3ke oTCTaér o1 HanpshkeHns Ha 90 .
SHeprvsa MHAyKTopa B KBaAPaTUYHON 3aBMCMMOCTYM MO TOKY, a 3TO 3HAYUT, YTO NPU yBETMYEHUN
HanpshXeHus, Aa B NPUHLMNE 1 3aaHHON YacTOTbl Kofebare/IbHOro KOHTypa - KBaapatnyHo
YBE/IMYNBAETCA IHEPTUA B HEM. dur 1 a). 6).

a) 0) ©)

®ur 1.- cunoBas cxema CMeLLaHHOro KosiebaTeslbHoro KoHTypa
(nporpamma amynstopa "EveryCircuit™).

a) HanpshkeHue B MHAYKTope = 827 B. ()KeNTblil UBET CUHYCOWbI )
b) Tok B uHAYKTOpE = 3,33 A . (CUHWIA LBET CMHYCOUAbI)

C) TOK NOTpe6/ieHns B Lenu konebaresibHOro KoHTypa = 44.1 A. ( 0T BHELWHEro UCTOYHMKA NMOCTOSAHHOTO
TOKa C BbINpAM/IeHHbIM HanpsxeHrem = 300B.

N5 HAarNAAHOCTY OTPAXKEHHbIX HA SMYNSATOPE NPOLIECCOB MPOUCXOASLLNX B CMELLIAHHOM
Kone6aTenbHOM KOHType, a UMEHHO - UMMNYNbCHAs NOANUTKA B MK aMN/NTYObl, CUHYCA, B MOYBO/HY
nepuoa, sHeprviei, npeaoTepallarolleld 3aTyxaHue npoLecca, NokasaHa ¢ 3aMeHOi TPaH31CTopPoB
Ha pene Kak Mo Nkcy, Tak 1 No MUHyCY.



Tek L ) -.|..|.+ M Pos; 00005

Gha bty M 250,08 CH2 *, 460
CH3 100mY 26-hpr=17 21:26 10Hz
c1-L e2-42us c3-IC

®ur 2. PeasibHble hOTO 1 UUtpoBasi OCLMIOTPaMMbl CMELLAHHOTO
rapMOHMYECKOT0, CUHYCOMAAbHOTO KONe6aTelbHOro KOHTYpa Nog, Harpy3Koid.

[Ons HarnsgHocTH, y6eanTenbHOCTM NPaBOThI HAYUYHOW, MHXXEHEPHOW MbIC/IN, B KOHLLE KOHL0B, ANs
LEMOHCTpaL K - fLlaHHast TEXHOMOTS BONOTAC B PeasibHbIi BOAOHArpeBare/ibHbIiA, Tak
Ha3blBaeMbliA UMMY/bCHO - FAPMOHMYECKMNIA KOTEN ANst 060rpeBa NOMELLEHNIA. VIMNYNbCHO -
rapMOHWYECKMIA KOTEN 3KCMyaTMPOBA/ICS Ha NPOTSHKEHUN 3-X 3MMHUX NEPUOAOB. PeasibHble faHHbIE N0
HEMY:

MOLLHOCTHbIE XapakTepucTUKK: TOK noTpebneHns ns cetn | =1,43A. U= 220B.nepeMeHHOro Toka.
BbINPAM/IEHHbIN — 310B., P = 443 BT. — noTpebneHne n3 ceTu.

NHAYKUMOHHbIE XapaKTepucTukn: | =84 A, CMHycomAaibHOro Toka u Hanpsbkenna U = 341B. JHeprua
nHAykTopa P = 28.6KBT.

TennoBble xapaKTepucTUKW: Temneparypa BoAbl Ha BXoAe B Koten — 13 C, Ha Bbixofe u3 kotna - 52 C.
Mpoun3BoAMTENbHOCTb LMPKYNALMOHHOrO Hacoca — 10 n/MuH. TennoBas MOWHOCTL KoTna P = 27 kBT!

®0T0 1 - BOASHOV MMMY/IbCHO — MHAYKLUMOHHBIA  FapMOHWUYECKIiA KOTE.

TexHONOrMst MONYYEHUS MOLLHbBIX MarHWTHbIX MO/el B MHOTOBUTKOBOM, KaK B OfIHOC/IOMHOM, Tak
1 B MHOTOC/IOMHOM MH/YKTOPE C NPUMEHEHVEM CMELLIAHHOTO KonebaTe/lbHOro KOHTYpa, ¢ UMMy bCHOM
NOANUTKON 1-2 HAaHOCEKYHAbI B MaKCUMyM amMnnTyapl (B OfHY 13 NOYBO/IH Nepuoaa) KonedaHuii — 31o



Hayu4HbI NOAX0L K CO34aHUNI0 HOBbLIX BUA0B 3HEPTETUYECKMX YCTaHOBOK CMIOCOGHbIX 061€rUnTh XN3Hb
Haweli nnaHete. W Kak BUAHO UX peasibHbIX OCLMAN0rPamMM, 3TO TEXHOMNOTUA HUKOMM 06pa3om He
NPOTUBOPEUNT KNACCUYECKMM 3aKOHaM (PU3NKK. Mpr COOTBETCTBYHOLLMX 3NEKTPOHHbLIX KOMMOHEHTax, B
NepcrneKTMBe MOXXHO MOJyYNTb H0ObIE BUAbI, OO0 MOLHOCTY SHEPreTUYECKME YCTaHOBKN - Tak
CKasaTb, He TO/IbKO « /15 oMa 415 CEMbU». 3TO HE TEC/IOBCKUIA NYTb K AOCTUXKEHMIO LieNn — nepegava
3Heprumn Ha pacctosHMe, XOTA Lieflb y Hac NoOXoXe o0fHa — obecneyeHve aHeprnein. BaxkHo!
Heob6xoanmo UMeTh 3HepreTuyeckyto obecneyeHHoOCTb, He3aBUCMMOCTb. VIMEHHO 3TO ObI/I0 OCHOBHbLIM
NPUHLMNOM HalUUX UCCNefoBaHuin 1 0TpaboTKa TEXHOMOMMM MOTyYEHNS CBEPXCUIbHBIX MarHUTHbIX
nonen «B AOMAaLLHMX YC/IOBUSAX» 1 NOyYEHNE HEOOXOAMMOrO KOIMYECTBa ANEKTPUYECTBA « 4151 OMa,
NS ceMbU». A 1 MOW Konnern pabotany Hag, Takoin 3HepreTYeckor yCTaHOBKOW, KOTopast BblaaeT
MPOMbILLNIEHHYHO aHa0roByH YactoTy 50 My, 220B., rae HET MeXaHWYEeCKMX OrPOMHbIX BPaLLatoLLMXCS
macc, 6ecluymHa, ¢ Masioli Maccoii 1 rabapuTHOCTbIO. C yBEPEHHOCTBIO Hafl0 CKa3aTb, 3Ta YCTaHOBKA -
a/lbTepHaTMBa BETPO- U COMHEYHBIM 3/1EKTPOCTaHLMSAM A1t MHANBUAYA/IbHOTO NOMb30BaHWS.

Ha cerogHa Hamm co3faH n1abopatopHbIi, UCCnefoBaTeIbCKNn BAPUAHT 3/1eKTPOCTaHLMN.

OCO6EeHHOCTb TaKOW 3. CTaHLMK B TOM, UTO €/ Hy>KEH «CTapTep». CTapTepHbIiA MycK eé BO3MOXEH OT
Nt06Oro BHELLIHEro UCTOYHMKA TOKa - OT ceTi 220 B. 50 'L, akkyMynsTOpHO 6aTapen, a B NEPCNEKTMBE C
NCMOMb30BAHMEM 3HEPTUM CTATUYECKOTO 3/1EKTPUYECTBA C CEHCOPHO aBTOMAaTU3NPOBaHHON CUCTEMONA
ynpaBfeHns . YCTPOCTBO aBTOMATUYECKM, B TeueHue 3-4 CeKyHA, Nocne 3anycka NepexomT B PeXXUm
TaK Ha3bIBAEMOIA - CAMOMNOAMNUTKM, T.€. UCMOMb3YeT COOCTBEHHYIO BblpabOTaHHYH 3HEPruio He 6onee
0,5 KBT 45 reHepauum 3HepPrm no yCToMNYMBOIN aKTUBHOIN Harpy>KeHHoN paboTbl B 5 - 6 KBT.

®0T0 2 - NabopaTopHas 3N1EKTPOCTAHLMS MOLLHOCTbLIO 5 — 6 KBT.

IMoKa 3T0 He Ta 3Heprus, KoTopas Morna 6bl 6bIThb «N4 0Ma, A1 CEMbU», 3TO Ta6OPaATOPHbIT
obpasel, cuioBas YacTb KOTOPOro reHepUpyeT 3HEPruo 4actoToli 6onee HeO6Xx0AMMON
NPOMBbILLINEHHON U ¢ HanpsXeHneM 6onee 400 - 800 B. 310 o6paseL, A5 UHXEHEPHO 10paboTKu, rae
BeAETCSA NPOEKTMPOBaHNe npeobpa3oBatesieil ToKa, YaCTOTHbLIX Npeobpas3oBaresieil, YMHOXUTENE
HanpsHXeHMUs, aBTOMATUKa Mycka U reHepupoBaHmne aHepruu... T.e. ceitvac Be4ETCA AOYKOMMIeKTaums
Hay4HOM, TEXHWYECKON, TEXHOMNOMMYECKOW, SKOHOMUYECKOW AOKYMEHTaLMEl MO YKa3aHHOM



TEXHOJIOMMN C AaSibHelLWein BO3SMOXXHOCTbIO CEPTUDMKALMM N €CTECTBEHHO W3rOTOB/IEHME OMbITHO —
NPOMbILLIEHHOro o6pa3ua Ha MoLHocTb 30 KBT. (220B. 50Tw,.)

Mpo6nema? Kak Bcerga B Halllein cTpaHe U3BECTHAsA, HO He MHXeHepHas. MpeanpusTme «/HxeHep» He
paboTaeT, Mbl— Tenepb Yy>Ke 6bIBLUMIA HaYYHbIA KONEKTUB — CMJIOYEHHbIE IHTY3UACTbI, C
CamMOCO3HaHMEM TPaTUM JINYHbIE CPeACTBa Ha «X066U», @ He Ha MOUCK MHBECTOPOB. Mbl He TpaTm
BPEMS Ha UX NMOWUCK, XOTA MOHWMAEM, YTO Ha/IMYME MHBECTULMIA MOTNO0 6bl yCKOPUTL paboTy no
N3rOTOB/IEHMIO OMbITHO — MPOMBILLIEHHbIX, 3HepreTuyeckmx - 30 — 100 kBT. n 60nee... yCTaHOBOK B
«MeTaslfie». M3rotoBumB OMbITHO — NMPOMbILLIEHHbIE 06pa3Lbl, MPOAEMOHCTPMPOBAB NX PaborTy,
HafZeeMcs, Mbl yBepeHbl, YTo ByeT 3auHTepecoBaHHOCTb MPOMbILLIEHHUKOB B MaCCOBOM
MPOU3BOACTBE TaKUX MHAVBUAYA/IbHbIX 3M1EKTPOCTaHLMIA. OHM Tak XKe Kak CO/IHEYHbIE 3/IEKTPOCTaHLMK,
BETpPOreHeparopbl HanayT, 3aliMyT CBOE MeCTO B KaXX/0M [JOME BMeCTE C XON04UbHUKaMU,
TeNneBM3opamu, nblaecocam, CTUpasbHbIMU 1 MPOYUMM GbITOBLIMUW YCTPOMCTBAMM.

FapaHTWIHBIN CPOK, CPOKN MaKCMMAIbHOM aKCnyaTtauum, HaaéXHon paboTocnocobHOCTU
3HepreTUYecKnx yCTpomncTB, T.e — MOTOpPecypc - ByAeT COM3MEPUMO C rapaHTUel, HaaEXHOWR paboTbl
3NIEKTPOHHbIX KOMMOHEHTOB KOMM/IEKTYIOLMX YCTPOICTBA M NPUBAMXEHHO ByAeT cocTaBNATb OT 8 A0
10 ner.

O 6e30nacHOCTX Npw 3KcnyaTalMmn yCTPOCTB paboTatoLLmX B BbICOKOUYACTOTHOM peXume, B
peXXume CMHycoMaanbHOro rapMOHMYECKOro KonebaTenbHoro npoyecca. MarHeTusmM, MarHUTHble
nons, UMMY/bCHbIE W MP. YacTOTbl... Kak, KaKUM 06pa30oM BAMSOT Ha XKUBbLIE OPraHn3Mbl? ®U3nK n
MeauK P.Paiidh BbineuvBan naumyeHToB OT pasHbIX HeAyrOB UMEHHO YacTOTHbIMW MarHUTHbIMW MONIAIMNA,
CyLLecTBYeT MarHMTOpPe30HaHCHas Tepanus, nasepHble ckasbnenun, Tomorpad... 15 Toro, YTobbl Kak-To
YTBEPXAATb O BAUAHWUM MarHUTHbLIX MOJIE Ha XXMBOI OpraHM3M, HaBepHOe, HEOOX0AMMO YETKO 3HaTb
HEPOHHYIO CYLLHOCTb, MO3r, 06paboTKy MH(HOPMALLMMN 3TUM «KOMMbIOTEPOM», YETKO 3HATb Kak,
BbIMO/IHAOT CBOK (PYHKLMIO OpraHbl, KTO U Kak No4aéT KomaHay Ha ux paboty. Moé MHeHue -
NPVYBOAUTL CTATUCTUYECKME AaHHbIE KaK apryMeHT OTPULATE/IbHOrO BIMSAIHWS MarHWUTHbIX NONEN Ha
YenoBeKa - ryno... f1 He 6epycb YTBEPXKAATb O KAKOM MO0 NOMOXKUTENLHOM WK OTpULLATE/TbHOM
B/IMAHWUI MarHUTHbLIX NOJEN, PaAMOYACTOTHBIX U NP. TOMbKO MOTOMY, YTO HET HUKaKOW MH(opmMaLum o
MPOUCXOXAEHNN YENOBEKA, CEPTUDMKALMM €50 Kak G1ONOrMUYECKOro YCTPOMCTBa C TEXHNYECKMM
XapaKTepucTkaMm XmBy4ectu - Datasheet. B npoTmBHOM cnyyae, Torga Hago 6bl 3anpeTutb My3biky,
TaM Y)X JOCTaTOYHO BCAKMX YaCTOT, a UX BAIMSHNE BCEM U3BECTHO, 3anpeTuTb ObITOBbIE MPUGOPHI,
NH(OPMaLMOHHbIE, TEXHUYECKME, TEXHONOTNYECKME, a TaKKe OTMEHWUTb OFPOMHENLLIEe BpaLLlaroLLeecs
MarHUTHOE NoJse Hallei nnaHeTbl — 3eMns, Aa u BoobLle — Bceil BceneHHON.

Ho, uto xoTenock 6bl ckasaTb! B 1060M cryyae, Ha CTagum NPOEKTUPOBAHWUMN KaKnX-nnbo
3NEKTPOHHbIX YCTPOICTB, 6yAb TO MOOW/bHbIE TeNetoHbl, MarHUTOPE30HAHCHbIE, YaCTOTHbIE
YCTAHOBKM M Np. HAay4HO PeLiaroTcst ABe 3afjayn — YCTPOMCTBO AO/MKHO BbINOMHATL CBOK DYHKLMIO,
CBOE NnpefHa3HayeHne, HaAEXHOCTb, CY4YETOM TOMOMOMMIN 3NEKTPOHHbLIX KOMMNOHEHTOB BHYTPU
yCTPOIiCTBa, T.e. NpefAycMaTpuBaeTcs 3KpaHMpPOBaHME WX U CBA3YHOLMX Lienel, MCKvaroLlee
3HepreTuyeckne notepu, cbou B mpouecce paboTbl OT HEHY)XXHOMO MarHWTO — MMMY/IbCHOTO,
YaCTOTHOrO BO3AENCTBUA, HEHY)XHbIX HABOAOK. W BTOpas 3afaya — 3KpaHMpOBaHWE BCEro YCTPOICTBa,
NCKNKoYaKoLLee, Kak bbl OTpMLAaTENIbHOE BMSIHME HA OKPYXXAKOLLYH Cpefy, YenoBeka W, BAMSIHWE
OKpYy>KatoLLein cpefibl Ha paboTy YCTPOIACTB.

temporeuser@gmail.com
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