aneMeHToB nurtaHus. [loaTomy MBI mpemaraeM yCTpOHCTBO, He TpeOyrollee Halu4us HCTOYHUKA
nuTanus. JlocCTaToOuHO BCEro JIMIIb BCTPSAXHYTH €ro JJIsi BO30OHOBIIEHH ero padorocnocooHocT. Cpeau
JIOCTOMHCTB JJAHHOTO YCTPOIMCTBA MBI MOKEM BBIJICTHTD:
¢ DHeproHe3aBUCUMOCTh. PaboTa ¢oHapuka He TpeOyeT CMEHHBIX JIEMEHTOB MUTAHUS OO0
3apsAKU OT BHELUIHETO HCTOYHHKA MUTAHUS.
e [IpocToTa ucnonp30BaHusl.
e JlonroBeunocth. HecMoTpss Ha roapl JKCIUTyaTamnuu, CBOWCTBA (oHapss HUCKOJIBKO HE
yxyamaroTcs. OH BC€ TakKe pacCeUBaeT TEMHOTY M MPEKPACHO AEPKUT 3apsil.
e DxoHOMHMS cpeAcTB. HeT HeoOXxoauMocTu MoKynaTh 6atapeku.
Llenbto qaHHOM pabOTHI ABISETCS Co3/aHue (POHAPUKA C NCTOYHUKOM aJIbTEPHATHUBHOTO MMUTAHMUS.
JeiictBue donapst ocHoBaHO Ha 3akoHe (Dapajes: MpHu MPOXOXKICHUM MAarHUTa BHYTPU KaTYUIKU H3
MEIHOW TPOBOJOKHA BO3HHUKAET TOK, aKKyMYJIHPYIOIUiics B KoHaeHcaTope. [[ms pabotsl ¢onapuka
JIOCTaTOYHO TOTPSCTH ero. MarHur, mepeMemasch B3aA-BIEpEN MEXIy PE3MHOBBIX YIOPOB, MPOXOJs
BHYTPH KaTYIIKH, 3apsAAT KOHIEHCATOP, (POHAPHK, MOCIE BKIFOUEHUS KHOMKOH, HAYHET padoraTh. s
ATOTO HaM MOHATO0ATCS:

LED cBeTonuounn

2 quouna

2 KOHJEHCAaTOpa
Mennast mpoBoJIOKa
Marunur

TpyOxka

Jlnonel mooiayT Mr00BIE, TaK Kak OOJNBIIMX TOKOB M HANPsDKEHUS B HAIIeM ()OHAPHKE HE OXKHUIAFOTCS.
2 BNIEKTPOIUTUIECKUX KOHAeHcaTopa eMKocThio 470 uF (470 mukpodapan) u BoabTakom ot 16 BombT.

TpyOka, Takas, 4TOOBI KpPENKO 3aKpbhIBalach YeM-THOO C JABYX CTOPOH M ObUIa MOIXOSIIUM
JMaMETPOM JUIsl MarHUTA, YTOOBI MAarHUT MOT CBOOOJHO B HEH MepeMenaTbcs BBEpX BHU3.

[mmHAPUYECKUH TOCTOSTHHBIA MarHUT CBOOOIHO O0NTaeTcs B TPyOKe - KOPIyce MEXIY pPE3WHOBBIMH
yHopaMu WIM Npy>KUHKamMH. B 1ieHTpe TpyOKku HamoTaHa KaTylika. MUHHUMajdbHOE KOJIWYECTBO BUTKOB
noikHO cocTaBiATh 1200. [Tpu Tpsicke MarHuT Oeraet BBEpX BHU3 BHYTPH KaTyLIKH, cOo37aBasl B HEW npu
9TOM TIEpEMEHHOE 3JIeKTPUUYecTBO. Jlanee »HIEKTpUYECTBO IOCTyHaeT Ha JUOJHBIH MOCTHK H
IpeBpallaeTcs B IOCTOSHHOE U 3apsKaeT aKKyMYJISITOPbl HAPS>KEHUEM 3 BOJIBTA.

YV Halero ycTpoicTBa €CTb HEJOCTATKH:
e (pasy cienyer cka3aTh, UTO CBETUT OH JIOBOJIBHO TYCKJIO, HO B OBITY €ro CBETa JOCTATOYHO.
e Taxxe He moaTOE BpeMs pabOTHI OT OJHOU 3apPSIKH.

CuibHOE MarHUTHOE TI0JI€ BOKPYT (hOHAPSI, MPUTATHBAIOLIEE K ceOe MEeTaJUIMYECKHE IPEIMETHI.

Yy J10O-CTEJIBKHA
Xaiipymnun P.P., ®ene B.B., Hukutiok [1.B., Ps6xuna K.C., Cyntanos X.T.
Hayuonanvuouii uccneoosamenvcxuti Tomckuti norumexHu4eckul yHugepcumem
hairullin@list.ru

1. BBenenune
BCG MBI HperaCHO 3HaceM, 4TO OT KaHpI/IBOB Imoroael B nepBon Oqepez[L CTpaI[aIOT HaAIlln HOT'U. I[J'If[
TOr0 4YTOOBI TpeObIBaHME Ha XOJOAE CIeNaTh MAaKCUMAIbHO KOMQOPTHBIM CYIIECTBYIOT CTENBbKU C
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nojforpeBoM. Mx m0CTaTOYHO MPOCTO BIOXKUTH B OOYBb M Ballld HOTU HAa MPOTSKEHUM JJIUTEIBHOTO
BPCMCHU GYI[yT HaXO0OUTHCA B TCILIIC. Ha I[aHHBIf/'I MOMCHT YK€ CYHICCTBYIOT CTCJIbKU C TOJAOIPECBOM: KaK B
Poccun [1,2], Tak u 3a pybexxkom [3,4]. Mbl mpenjaraeM COBMECTUTh JOCTOMHCTBA KOHKYPEHTOB W
MUHUMHU3UPOBATh HEMOCTaTKH. Llens Hamiero mpoekra — pa3paboTarh YIy4IICHHYI0 MOJENb CTEIEK C
MOJIOTPEBOM, KOTOPbIE OYIyT HHTEPECHBI pabOYNM, CIIOPTCMEHAM, a TaK)Ke BCEM JIIOJISM, MPOKUBAIOIINM
B XOJIOAHBIX KIIMMATUYCCKUX YCIIOBUSAX.

2. Onucanme

Ha pucynke 1 npencraBiena cxema npejiaraéMou CTeIbKH ¢ MOAOTPEBOM.

Harpeeawowmit anement

AHTEHHA

TepmocTaTUYECKWil 3NeMeNT

bBarapen

Bnok ynpaeneHua

DopmMmupoBaHHaA
ynpyrasa
nogowesa

npoKknagka

Pucynok 1. Cxema cTenbkH ¢ IOJJOIrpeBOM

Bopocroiikas mpokianka M3 HETKAHOIO MaTepuaia 3allyLiacT CTENbKHM OT NPOHUKHOBEHMS BJlaru
(pucyHok 1).

Temto, mpoxopsiee 4epe3 CTEIbKM M HE YJEP/KMBAIOIIEECs B HMX, — OJHA W3 OCHOBHBIX IPUYUH
oxjaxaeHus: cTynHU. CTenpku C TOJOTPEBOM HMMEIOT H3OJIALMOHHBIA CJIOW  (HANOJHUTEIND),
COXPAHSIOMINI TETJI0 U He JAAIOLINHA eMy NOKMHYTh 00yBb (PHUCYHOK 1).

ONEKTPOHHBIM MEXaHU3M CTEJIBKH COCTOUT M3 HECKOJBKMX KOMIIOHEHTOB: HarpeBalOLIEro 3JEMEHTa,
6arapeu, 0J10Ka yrpaBlIeHUs U aHTEHHBI (pUCYHOK 1). OTa cuctema BbIpabaThIBaeT TEJIO AJIS BalllUX HOT.

e Harpeparens. Crenbku HUMEIOT OECHPOBOAHYIO TEPMAIBHYIO CHUCTEMY, palOoTarouryro OT
nepe3apsbkaeMbIX 0aTtapeil u 00ecreunBarolyo MoI0rpeB 1000 3aKpbIToil 00yBH.

e B crenbku BCTpOEHBI JTUTHI-HOHHBIE MOJIMMEPHBIE OaTapeu, caMble TOHKHE U JIETKUE HA PBIHKE.
OrtoT THN OaTapeil Takke MCIOb3yeTcs B MOOMIIBHBIX TeledoHax U HOoyTOykax. batapen moryT
ObITh 3apsbkeHbl He MeHee 500 pas. Kpome Ttoro, mpeaycMoTpeHa BO3MOXKHOCTBH MOI3apsAKU
6arapen ot USB 1 0T aBTOMOOUIIBHOTO IPUKYpUBATEIIS.

e buok ynpaBneHus sBisS€TCS «MO3rOM» CTelIeK ¢ mojaorpeBoM. IlaHenb mosiydyaeTr CUTHajibl OT
aHTEeHHBI U 00pabaTeiBaeT MX. Ha 0cHOBE 3THX aHHBIX IPOUCXOIUT YIPABICHNUE HATPEBATEIIEM.

e AHTEHHA IMOJyYaeT CUTHAJIBI, MIOCIAHHBIE ¢ OECIIPOBOIHOTO MyJIbTa YIPABICHUS WIIH C TeleoHa,
U MepeslaeT ux B OJIOK yHpaBJIeHHUS.

AMOPTHU3UPYIOIIKE MOAYIIKH B BEPXHEM CJI0€ CTEJIbKH YUUTHIBAIOT KOHTYPHI Ballleil HOTH (PUCYHOK 1).
Takast koHCTpyKuusi oOecrieunBaeT KOM(MOPT M MOJAEPHKKY CTONbl. MaTepuas cTeleK 3JacTUYHBIHN, ¢
XOpOLIMMH aMOPTHU3aLMOHHBIMHA CBOMCTBAaMH, HO B TO € BpeMs NPOYHBIA U U3HOCOCTOMKUN — CTEJIBKU
OyayT YAOOHBIMH U J10JITOBEYHBIMH.

JlaHHbIE CTENBKM C MOJOTPEBOM OCHAILEHBI MYJHTOM JUCTAHIMOHHOTO YIIPaBJICHUS, MO3BOJISIOIIUM
peryiaupoBaTh Temieparypy. PaguodacrtoTHas cuctema, uMcCHosib3yeMas B OECHpOBOJHOM YIpaBIIEHUH,
COXpaHsIET HAJEKHOCTb NPHU MCIOIb30BAaHUM B Pa3HBIX KIMMATHUECKUX yCiIOBHsX. [lynapT ympaBieHus
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Oyner paboTaTh TOJIBKO HCKIIOYUTENIBHO C BallUMU CTeldbKaMu. Takke 3amyck HarpeBa MOKET
OCYILECTBIIATHCS C Tese(hOHA, HA KOTOPOM YCTAHOBJIEHO CHEIMAIbHOE MPHIIOKEHHE.

Kpome Toro, B HaHHBIX CTEIbKax YCTAHOBJIIEHBI  TEPMOCTATUYECKUE HIIEMEHTHI (PUCYHOK 1),
MO3BOJISIIOIIME aBTOMAaTHYECKU PETyJIMPOBaTh TEMIIEpaTypy HarpeBa B 3aBHCHMOCTH OT TEeMIIEpaTyphl
OKpyXkaromiei cpenpl. Takxke IpeycMOTPEHO OTKIIOYEHHE MUTAaHUS PYU KOMHATHON TeMmIrepaType.

Crenbku OyIyT TMOCTaBIATHCA B CIEAYIOMIEH KOMIUICKTAIlMU: CTEJbKH, 3apsiIHOEC YCTPOMCTBO,
3alUTHBIN 4EXO0JI.

TexHHYecKHe XapAKTEPUCTUKH CTeJIeK:

* MaTepHaJ — BHEUIHss 000JI0UKa CTENIEK CAeNlaHa U3 TOJNypeTaHa;

* HarpeB — 3a CYET HarpeBaTeIbHOTO AJIEMEHTA, KOTOPBINA MUTAETCS OT BCTPOEHHOTO aKKyMYJIATOpa
(1400mAh-2000mAh);

* Temmeparypa — 35-50 °C;

* BpeMs padoThI — 70 7 4aCOB;

* BKJIOYeHHE H OTKJIYEHHMe — dYepe3 MyJbT YIpPaBICHHUS WM Telae(oH; NPeayCMOTPEHO
aBTOMAaTHYECKOE BBIKJIIOUEHHUE Yepe3 TePMOJAATUHK.

3. IlpenmyiuecTBa o CPAaBHEHMIO ¢ KOHKYPEHTAMU

HoBrie ctenpku Ooree yHHBepcaibHble. Temepb HE HY)XHO OpaTh ¢ COOOH MOMONHUTENBHO MYJIbT
yIpaBJICHUs — 3aIlyCK OCYIIECTBIsIeTCs ¢ TenedoHa. B ciydae HEO)KUIaHHOM pa3psIKu aKKyMyJIsSITOpa ero
MOJKHO 3apsUTh B MalllMHE UM OT TOoro ke Tenedona. Ecnu Bapyr tenedon paspsaurcs, a Bam cpouno
HY>KHO BBIKJIFOUUTH MOJOTPEB (Hampumep, Bbl 3al1 B TETsI0€ MOMEIICHUE), TO MOJOTPEB BBIKIIOUUTCS
aBTOMaTU4YeCKu Onarozaps cpabaTblBaHUIO TepMoAaTyuKka. bojee Toro, naHHbIE CTEIbKU Bcerna OyayT
UMETb YHCTBHIA BUJ Onarojgaps BO3MOXXHOCTH CMEHBI 3allIUTHBIX 4eXJIOB. Takke CTOUT OTMETUTh, UTO
CTEJIbKHM CJeJIaHbl U3 AIACTUYHOrO, C XOPOLIMMHU aMOPTHU3AIIMOHHBIMH CBOMCTBaMH, HO B TO € BpeMs
IPOYHOT0 U M3HOCOCTOMKOIO MOJMYpPETaHOBOro MaTepuana. Bam Oyaer y1o0HO U KOM(MOPTHO XOAUTH C
JTaHHBIMU CTeNbKaMU. BblI Takke MOXeTe 3aHUMAaThCsl aKTUBHBIMHM BUJAAMU CIIOPTAa B HUX — OHU CTOMKO
BBIJIEP)KAT BCE HATPY3KH.

4. 3akiaw4deHue

YHUBepcalbHBIE CTENBbKH C MOAOTpeBOM «YUymo-CTENbKU» CHENaloT KOM(OPTHBIM M MPUSTHBIM
K&Kl BBIXOJ HA YJIMILy B XOJIOJHYIO U CHIpYIO morogy. Bam He HY>KHO MEHSTH Bally NMPUBBIUHYIO U
Tr06uMyto 00yBb, OyZb OHA JIeJI0Basi, CHOPTUBHAS MM MojenbHas! CTeNbKH ¢ MOJOTPEBOM COTPEIOT Bac
Jake B 3KCTPEMaIbHO XOJIOHYIO morofy. Jlake eciy Bbl HEUassHHO HAMOYMIIM CTEJIbKHU, HE TIepexuBaiiTe,
OHM He ucmnoptarcs u He aedopmupyrorcs. Ilpocto ucmonb3yiiTe yHUBepcaibHble cTelabku «Uymo-
CTEBKWY, TIOIXOIAIINE TI0 pa3Mepy K Baliei o0ysu!
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