\'\

KAK CAEAATDH -
BEYHbIE YACHI?

«fOHbINA TEXHUK» — ,D,J'ISI YMEJ'IbIX PYK

AR Y

NARE S ¥

< \~ L
S NN




AF 1 VUUIEPNVICKNN KOMIUJIEKC «BEPED

\
s




DonywexHo MuHucTepcTBom 06pa3oBaHus U Hayku
Poccuiickon Pepepauum
K 1CRONL3OBAIINIO B y'IebHO-BOCNUTATENLHOM npouecce
pPaznunyHeix 00Pa30BaTeNbHbIX YHPEeXAEHNA

TNPUNIOXKEHUE
K XKYPHANY «lOHBIA TEXHUK
OCHOBAHO B SIHBAPE 1972 roga

2019 ceroans s Homere:

Myz3eii Ha crone

KOMIUTEKC «BEPET...c..c..ceeeeeeeennnnsnssonns 1
Bmecre ¢ apy3bsmm

«MEJIbKAIOLLIMA CTEPXEHb» .......ccovuuuen. 4
lMonuvron

YHUBEPCAJIbHbIA TPEHAXEP .......cccue.... 7
Xorure crars nzobperarenem?

UTOMNM KOHKYPCA .......cccevvvvveeeennnnnnn... 8
3nekTpoHuka

POBOT-TIBINBCOC .ciisivivisicsiinascacntornn. 12
vrporeka

«AHTUCNAWA-TETPAMUHO»................... 15

MY3EW HA CTONE

<BEPEI»

o’ .
'/ /,

/
-

€eKHMH MOJIKOBOJEL] NPOIJIOro KakK-TO
3aMeTHJI, YTO OJHA NymKa Ha Gepery
CTOMT JecATKa naxyonsix. Cnopurs ne
NPHXOAMUTCH, Beb HA TOYHOCTH CTPEJIh-
6bI KOpaGeabHBIX OPYAMH CHIIBHO BJIM-
Aer GoproBasa M KMJeBasn Ka4dyKa, KoTo-
PO CcyXomyTHbIe OaTapeu ue noasep-
HKEeHBI.

O6srayno Geperossie 6aTapeu pasme-
AT BOJAM3H BOEHHO-MODPCKUX 6a3z,
Hanpumep, CeBacronmoas u Bnagusoc-
TOKa, KPYIHBIX NOPTOB, KAHAJOB, IT0-
AOOHBIX ITanamckomy, na noaxonxax
K CTpAaTeru4eCKH BajKkHbIM npoJMBam
Bpone Jla-Manma, Ha ocTpoBax M mpi-
cax. Opyaus ycramasauBaior B OT-
KPBITBIX CBepXy ABOpMKax, MOIIHBIX
KaMeHHBIX (hopTax m Kazemarax Jm-
60 BO Bpamarommxcs OpoHMpoBaHHBIX
bamuax. Jro, kak NpaBUIIO, HTAJXBHO-
Goitabie Mmopckue NMyIKH KaJaubpom o
406 mv, saroguMEIe A ABHICYIIHECH,
MAHEBPDHPYIOIIHE IEJH C¢ INOMOILBIO
NMPUHATHIX HA (JI0OTE NATBHOMEPOB M
NPHIEJIOB.

C cepemunsr XIX Beka B HEKOTOPBIX
CTpaHax BAOJB MOGepexba CTAJIH IPO-
KJaABIBATDH KeJIe3HOOPOKHBIE BEeTKH,
MO0 KOTOPBIM XOAMJH CHeuHaAJbHBIe
NIAT(HOPMEI CO CMORTUPORAHNHLIMI 1IQ
HUX opyausaMu. B roasr Beauxoii Ore-
YeCTBeHHOM BOMHBI B COBETCKOM Gepe-
roBoii 060poHe ¢ YyCIeXOoM NpPHUMeHSIIH
TaKHe aprcucreMsl kaau6pom 100, 130
u 305 mm. Ograko Bcem um Ghim npu-
CYIH HEOCTATKH — B YACTHOCTH, NIpH-
BA3aHHBIE K peJibcaM, OHM ObLIM orpa-
HHYEeHbI B MaHeBpe. KPOME TOro, Ko-
JIeX0 MorJga OOHaApPY:KHTH BpaKecKasna
pa3Be/JKa CO BCeMH BBITEKABIINMH I10-

CJIeJCTBHAMM.



9TO y4nH pa3paboTUMKH HOBEIX oTeuecTBeH-
HBIX KOMIIJIEKCOB. 1aK, B 1YoU 1Y(vU-e roasl

JUIS1 IPUKPBITHA MOACTYIOB K H0obepeskbio co3aa-
JIA ¥ CTallHOHAPHBIe KOMILIEKCHI C IPDOTHBOKOpA-
OeIbHBIMH paxKeTaMH «SIXOHT», KOTOPEIE BMecTe
C KOMaHAHBIMH OYHKTaMH OBLIH yOpATaHBI B XO-
pOIIO 3al(HIIeHHbIe MAaXThl H NOA3eMeNbs, H Ie-
peABHIKHBIE KOMIUIEKCHl « BazansTs. M Te n Apy-
rue cnocoOHEBI AepKaTh MOJ OrHEeM IPOCTPaHCTBO
mwromanio B 280 ThIC. KB. M.

O HOBPEMEHHO IIPOEKTHPOBAJICH H apTHIJIepHIi-
cKuii KoMIuIeKe «Bepers, npeAHasHAYeHHBIH LId
nopajkeHHs HAJABOAHBIX KopabJeil BCceX K1accoB,
OTpaKeHHs JeCAHTOB H BeJIeHUsA OTHS [0 HaseM-
HBIM 1eaM. «Bepers aoskeH ObLI CKPBITHO epe-
MeIAaThCA 10 CyIle, HeOXKHAAHHO ISl HeNPHATed
BBUIBHTATHLCA JUJISI OTPAKeHHA YIPO3bl H CTOJb Ke
CKOPO BBIXOHTH W3-1I0Jl BepOATHOro yAapa. ITonar-
HO, UTO CTaHJAPTHEIE apMeHCKHe CAMOXOAHBIe ap-
THJLJIEPUMCKHE YCTAHOBKH JJIsI 9TOI0 HE NOJHIINCE,
Tak KaK He MOIJIM NPHIEJIbHO YHHUTOXKATh CKOPO-
CTHBIE, MaHEeBPHPYIOIIUe [eJin — Heboabiue Je-
CaHTHBIE CYJa, K TOMY JKe IIPH OTPaHHYEeHHOH He-
II0r0Z{0¥ BHAUMOCTH.

«Beper» NpPOEKTHPOBaJM IO KopabeJlbHOMY
NPUHIATTY — ABTOHOMHBIM, C IeHTPAIH30BAHHBIM
yrpasyesuem orgeMm mectu 130-mm opyamit (kak
y Jerkoro Kpeiicepa mepmoza Bropoii MHPOBOH
BOMHEBI). Bce ero mammuHbl padMelleHbl HA CaMo-
XOMHBIX YEeTHIPEXOCHBIX MOJHONPHBOAHBIX IIACCH
asromobmiss MA3-543M, ocHaiens! npadopamMu
HOYHOI'O BH/IEHHUS, HABHIAIIMOHHOH annapaTrypoi
A CBOMMH HCTOYHHUKAMH 3JIEKTPOIHEPIrHH.

B ocobom ¢yprosHe pasMelleH LEeHTPaJlbHLIH
nocT ynpasyieHusi oraem BP-136, cBsizaHHBII € 011-
HUM HJIM ABYMA HaOJMI0AaTe/bHBIMH NYHKTaMH,
BEPTOJIETOM-KOPPEKTHPOBIIUKOM H OPYAHAMH.
Ero nomenieHue pasjiesieHO Ha IIATH OTCEKOB.

B HeM HaXOAATCA CMOHTHPOBAHHBIC HA BbIJIBHK-
HbIX OCHOBaHMAX AHTEHHbI ¥ JaJIbHOMEDPHO-BU3UD-
HOe YCTPOMCTBO. A TaKKe anmnaparypa nepBHYHON
00paboTkn HHMGOPMAIINH O IPOTHBHUKE, IHMPOBOI
BEIUYHCIHTENb, paguorenerpad, Mecra BOgATEN -
:J(K)GKTPHK&, KOMaHZIMPOB KOMILJIEKCA M IeHTPaIb-
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AP s O VTt HATRR (un, BISHD AIH HHEOMIOLE-
HUA 3a HeasaMH, TejeoH 1A IeperoBopos ¢ Haboaa-
TEJILHBIMH IIYHKTAMH U CTOJI ¢ Tonorpap)uuecKoi Kap-
Toii. KoMaHaup mEeHTpalsHOro nocTa noAnepXKuBaeTr
cBaA3b ¢ opyauamu. Kpome TOro, sgecs pacrioJioxeH
pe3epBHEI au3eab-reHepaTop momHOocThio 30 kBT,
a Tak ke /Ba KOHAHIMOHEPAa: OJINH CO3/laeT MUKPOKJIH-
MaT, HeOOXOAHMBIH A1 HOPMAaJIbHOH paboThl pacueTa
focta, BTOpOil — s NMpHOOPOB, PYProH OCHALICH
AOMKpaTamMm C JNEKTPOMEXAHMYECKMMH M PDYYHEIMIX
NPUBOJAMH IS €ro rODH30HTAJIBHOM YCTAHOBKH Ha
[epecedeHHOH MeCTHOCTH.

O6HapyskeHHe [ejeif MPOU3BOAUTCA 110 ABYM KaHa-
JIaM: PaJMOJIOKANHOHHOMY H ONTHKO-3JIEKTPOHHO-
My — B DE;KHMax KPYroBOrO ¥ CEKTOPHOrO IIOMCKa Ha
AUCTAHIMAX A0 35 Thic. M. KoMILIeKe MoKeT aBToMa-
THUECKH, HECMOTPS Ha IIOMEeXH, COIMPOBOKAATD YeThl-
pe obbekTa, obecreanBas OJHOBPeMeHHBIH 06CTpe
ABYX M MI'HOBeHHOe mepeHeceHHe Orus Ha uHble. Kpo-
Me TOr0, eCTh TeJeBH3HOHHO-JIa3ePHBIN KaHaJ H J0-
MOJIHUTEIbHOe 000pYyAOBaHME.

WNudopmanus oT pagnoJOKaTOpa IOCTymnaeT Ha HH-
IUKATOP ¢ MPAMOYTOJbHON Pa3BepTKOM 10 a3uMyTy.
OnepaTopsl COBMEINAOT ABa dJEKTPUYECKUX BU3UPa
C 9XOCHUTHAJIOM OT HeJH U BKJIOYAIOT OJMH M3 JBYX
KaHAJIOB ABTOMATHYECKOro conpoBosxkaeHus. Haseze-
HUe MOKeT ObITb PYYHBIM, MOJYaBTOMATHYECKHUM
n nHepuunagbEbiM. Ko Bropomy KaHaly MOKHO IOX-
KJIIOUUTH TEeJeBH3HOHHO-JIA3€PHYI0 CUCTEMY COIIPO-
BOKJIEHU A [IeJH, JaHHLIE 0 KOTOPOIl BEICBEUYHBAIOTCA
Ha MHANKATOpPEe BMeCcTe C pacCToOdsHUEeM 0 Hee, OoIpe-
JleJIeHHBIM Ja3epHbIM JajibHoMepoM. Llereykasanus,
C y4eTom DasLTHCTHYeCKUX U METeOPOJIOTHYECKUX I10-
[IPaBOK, MOCTYIAKT HA LIECTh CAMOXOAHBIX OPYAUI,
IIPHA 9TOM YYHTHLIBAETCH U UX YAAJEHHOCTH OT IeHT-
pPaJILHOI'O IOCTa, & KOPPEKTUPOBKY CTPeJabOb! BeayT
10 9XOCUTHAJIAM OT Pa3phIBOB CHAPAJIOB.

«Beper» cnocobeH BecTH OZMHOYHBINA MM 3aJII10-
BBl Or'OHB, Jlesas, o BeIOopy, no 4, 6, 8, 10 uan 12
BBICTPEJIOB B MHHYTY.

Kasxnoe camoxoxnoe opyaue A-222 naxoaures Ha
OIIOPHO-IIOBOPDOTHOM MeXaHu3Me (THIIAa POJUKOBOTO

MOAUIMIENKA) B HOBOPAYMBAIONIEIiCS OaIIHe. B poij

HeCVYT cavskby ee HOMANMIIM D, N PDACITOPIAMCOM I 1COTO-
poro ects 6J0KH VopaBJ/IeHHs BCeMH ycTpoiierpamir,

Tax ssirnagur mawuna
obecneyenuss 6oesoro Aexypcrea
Aans 6ecnepe6oiinoii nogaym saneprun

UeHTpansHoMy nocry m opyawuam
Komnnexkca «Geper».



CcHUcTeMa yIpaBJIeHHs OrHeM, Npubopsl HaBeNeHUH,
MeXaHM3MBbl noAa4u Goenpunacos U BeIOpoca rUIb3,
arperaTel JXusHeobecne4eHHs, MOKaPOTYIIEHWUS,
ONTHKO-3JIEKTPOHHOE HabIiofaTeNbHOe YCTPOHCTBO
C HOYHBIM KAHAJIOM, KBAHTOBBIN AajibHOMED, Gasmm-
CTHYECKHii BEIYMCIATE b, IUIAHIIET, PAZMO- U BHYT-
PeHHAA cBA3b. HaROMUMK pacnoraraer onTuueckum
UpUNEeJoM, KOMILJIEKCOM CBETOBOM CHUTI'HAJIM3AIMH.
JBoe 3apsAKalOIMNX HAXOAATCA Y MEeXaHM3Ma 1oja-
4n GOENpHUIIACOB, ellle CTONBKO ke — c3aau, v 6oe-
VKJAJKH H 3arpy309HOr0O yCTPOMCTBA.

Kpowme Toro, kaxxaas 6amns obopynosana (11788 38
TPOBEHTHJIAIIMOHHON YCTAHOBKOM, He NMPOIMYCKAIo-
mei pajHoOaKTHBHBIE H OTPABJIAIOIIHE BellecTsa,
u oborpesareseM. Creos 130-MM nymkn MoroBI0Y-
HBI1, ero aauna 6e3 AyasHOro ropmosa 7 150 Mm.
3aTBOP KJMHOBOI, FOPU3OHTANBLHBIN, 10
THYECKHH, OTKPBIBAIOIIUICS BIPABO, AOIT
XaHU3MOM IOAAYH U 3apPSIKAHUA, YTO
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pacyery penath 10 16 BeICTPeJIOB B MUHYTY. DJeK-
TPOMeXaHu4YeCKHe NMPUBO/ALI obecrieunBaoT HaBee-
HUe b6alrHu, 0 KOMaHJAAM C LEeHTPAJbHOTO IOCTa
WJIN CAMOCTOATEIbHO, Ha 120° B CTOPOHBI M c11oco6-
HBI IPHAABATL OPYAMIO YIJIbI BO3BBIIIEHUA OT —5H°
no +50°. K Tomy ke opyame oCHAIEHO IMAPABIN-
HOCIHM TOPMO30OM OTItaTa M rmApornHesmaTn4eCKumM
HAKaTHUKOM. Boaumerit 60eKoMIIeKT COCTONT U3
40 yEuTADHBIX BBICTPEJIOB CO CHAPSAAAMH BECOM 110
34 xr. Ilpu BeaeHMM OrHA C TIOJHBIM 3aPALOM
B 12,9 Kkr jaBjienue MOPOXOBLIX ra30B B CTBOJIE JO-
cruraer 3 150 kr/cm?, uto coobmaer cHapsgaM
HavyaJIbHY1I0 ckopocTh B 930 M/c u pocaraemocTts
B 27 150 M. Pacuer MOkeT MCIOIB30BATH OCKOJI0Y-
HO-(hyracHbIe CHAPAALI ¢ JOHHBIMH MJIM PAAHOB3PLI-
BaTeJNsAMM — Hocjeaaue, Mapku AP-5 — 6pore6oii-
CCHPYOIIINe, 3eHUTHBIE C I'OJIOBHBIMH B3pPbI~
y CHIEIHAJIbHBIE, ITOBBLIIIEHHON MOIHOCTH,

M TPEHHUPOBOYHEIE,

nLoa



«MEABKAIIHHA
CTEPXEHDb>»

Cezodns mu npedcmasum 6am dea neobbiurblx CROPMUSHBLY AMMPAKYUOKRA, 6 KOMODDIE
¢ yenevenueMm Uzparu euwe 6aul podumenu, pa3GUGER ZAAIOMEDP, CHOPOSKY U MEMIOCTLE.

CTPOMCTBO TEPBOro ATTPAKIUOHA O] HA3BA-
aueM « MeJIbKAIONIHil CTepKeHbs Hao0paske-
HO 13 pucyske 1. Ha prucyHKe 3 aTTpaKkIHoH
IIOKA3aH B MOMEHT <«I[IepeCMEeHKH» HI'DOKOB.
3ajauya WUrpoKa 3aKJI0YaeTcs B TOM, YTOOHI,
fpocas KOJbIO, CYMeTh HAKHHYTH €ro Ha
[IOCTOSTHHO MCUEe3AIONNH ¥ MOABJIAIOIHIACH
CTep:KeHb. 3a KayKAbIi ya4HbIil OPOCOK MI-
POK 3apabaThIBaeT OYKO M MOJIydaeT IpaBo
Ha CJeAYIOuIAi OpOCoK.

Ha paussOM crosne 1 ¢ moMombio cTpy6-
IOHH 2 3aKpenuTe OCHOBaHHEe aTTpaxKnMuoHa,
Kak mokasaHo Ha pucyske 1. Ha ocmosa-
HUH — TONEPeYHON TapHOH JoIedKe — yC-
TAHOBHTE JIEPEBAHHYIO CTOWKY 7 1 GOKOBBIE
croitku 5. Kperuienue Jjerajeil BLIIOJTHATE
camopesamu 4. Ha croiikax 5 ¢ mOMOIIbIO
IIPOBOJIOYHBIX KPOHIITEHHOB CMOHTHPYMHTE
0s10kH 8 1 obecrieusTe UX CBOOOHOE Bpalle-
Hue. KpoHIITEHHEI COTHUTE H3 IIPOBOJIOKH
Tak, 9YTOOBI ynpasJisgiouue BepeBKkH 9 npH
HUX HATAXXEeHHUM UMI'DOKOM HH 3a 4YTO He 3aje-
BAJIM ¥ MOTUIH OBI JIETKO BEPHYTHCHA B pabo-
yee IMOJIOKEHHUE.

H3zobpaskeHHOe Ha PUCYHKe 1 mpoBO.JIOY-
HOe KOJIBIO 3 IO3BOJsAET cTep:xkHI0 6 nepe-
MeIaThCA BJIEBO MJIM BIIPABO, a TAKKe IO/ -

BMECTE C APY3bSMU

HUMATHCH BePeBKAMH B BeDTHKAJIbHOE MOJI0KCHHE,
Vipasnsiomue BepeBKH 9 OAHUM KOHIOM NPHBA-
sKATE K MOABHKHOMY CTEPIKHIO, 8 MX CBOOOAHEIE
KOHIIBI — K KPYTJI0it AepeBsHHO# pyuke 11 jm-
ot orkosio 300 mm. Eciu y Bac HeT 3aja U JJIHH-
HOTO TEHHHCHOrO CTO0Jia, TO UI'PaTh MOXXHO H Ha
yaune. BmecTo crosa MOKHO MCIIOJIB30BATh MPOY-
ayio I1-06pasnyio CTOHKY M3 IOCOK TOJIIIMHON He
meHee 30 MM, CKPEILIeHHBIX IIyPyIIaMy HJIH CaMo-
pesamu. Ee enaTeabHO BKONATh HA OTKPBITOH
[JIOIIAZIKe B 3eMJII0 TAK, YTOGBI UTpalomuil MOr
VIOpaBJIATH NOABHMXHLIM CTEePXHEM C IOMOIIBIO
BEPEBOK HA 3KeJIAeMOM PACCTOSHUM. [l ONBITHBIX
UI'DOKOB paccTosinue GPOCKa KOoJblla MOXKeT JIOCTH-
rate 10 M. HaumHAIOIMM HMIrpoKaM pPacCTOsSHHUE
6poCKa MOKHO COKPATHTh A0 2...3 M. Koxpmo 10
MOYKHO COTHYTH M3 aJIOMHUHHEBOH IOJOCHI TOJILIH-
HOM 2 MM # mupuHO# 20 MM HMJH BHIIHJIHTH U3
aucra ¢damepsr Tommuuoi 10 MM. BryTpeHHHIA
AuaMerp Koiabma jgoikeH 6bITh okono 200 mm,
a Hapy:KHLI caenaiite paBHbIM 260...280 MmMm.
ATTpaknuoH paboraer Tak: KaxXAbIH UIpaloImni
JIeBOM pPYKOH yIpaBiseT CTepKHeM-MHIIeHBIO,
a rmpaBoi OpocaeTr KoJIbIO, CTapasACh HAKHHYTH €ro
Ha MeJIbKAWIVI0 NaJ0YKYy-CTepeHb. XHUTPOCTh
3aKJII0YaeTcsa B TOM, YTO, KaK TOJHKO CTEPKEHb
MOAHUMETCH M3-3a CT0JIA, KOJIBIO JOJKHO MPOYHO

Mesxny Gamraeit u kabuHON BOAMTE S VCTPOEH
OTCEK C CHJIOBBIM arperaToM M NPHBOAAMH ABYX
AJIEKTPOIBHIATEILHBIX YCUIIHTE e CHCTeMbI HaBe-
ACHHA, TeHepaToOpOM IOCTOSHHOrO TOKA JAJIA IIUTa-
HUS TOMKPATOR, obecmeunBaOMMUX VCTOHITHBOCTE
MAallHHbI IPHA CTpeanbe.

B cocras Kommiekca «Bepers BXoauT eme u mMa-
muHa obecnieuenns 6oeBoro gexypcrsa (BHeIIHe
OHa OYEeHb IIOXO0’KAa Ha MOCT YIPABJIEHHA U OTJINYA-
€TCH JIMIIL BHYTPEHHeH «HAYHMHKOM»), IpeHa3HA-
JeHHasA Aus GecnepeboitHO mogaun 9HEPIr'uM IeH-
TPaJbHOMY NOCTY M Oopyausam. Ee BuipabaTriBaior
ABa IH3EJb-2JIEKTPHYECKHX ArperaTa MOL{HOCTHIO
no 30 kBr ¢ 3amacom TOIJIMBA, PACCYHUTAHHBIM HA
HeNpepLIBHOE GYHKIMOHMPUBAHHME B TEYeHHe Heje-
su. U ora mamunea crabkena HaBUrallMOHHOM an-
apaTypod M CrHenuaabHbBIMU npubopamu, Hanpwu-
Mep, AJI1 BBIABJIEHUS B BO3AYXe M HA MECTHOCTH

PaJMOAKTHBHBIX M XHUMHUYECKUX OTPaBJISAIONIAX
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BemecTs. Kpome CHIOBBIX arperarom,  sroum dyp.
'OHe yCcTpoeHb!l 2 — 4-MeCTHbI€ KaloThl, cToJioBadA,
OHa JKe 3aJ 1719 OTAbIXA, KYXHA ¢ HpUIIacaMu Ha
He/eNa10, CYIIHJIKA, 3JIEKTPOOTONUTEe b, 3/1ech pac-
ger «Beperas MOCMEHHO OTALIXAET.

Hexoropoe Bpemsi «Bepers, Kax u Apyrue HOBHH-
KH, cuHTajics cekpeTHbIM. IToaTomy ero nossienue
OPOHM3BEJIO CHJIBHOE BIIeYaT/IeHHEe Ha BHICTABKE BOO-
PyKeHH#H H 6oeBoii TeXHUKH B A6y-/labu.

CBopky Mozeneit HauHNTE ¢ X010BO 49aCTH, KOTO-
pas saBaserca obmeit aus obemx mammu. Pama
CKJlenBaerca u3 zer. 1, 3 u 4. B orMeueHHBIX Mec-
Tax OpHKJeHTe BOCeMb ZeT. 2, KaK MOKAa3aHO Ha
cxeme «As. lIsurarenn criaeiite ua per. 7. Cupasa
K ABHraTeJIl0 npukJjeire ger. 17, a ciesa — kabu-
HY oKHna)ka 15, kak mokasaHo Ha cxeme «B». Ko-
neca E:Kneffrre B BHJIe OUJIWHAPOB U3 Aer. 5 u 19.
Ckuieiite BMecTe yamnl «A» u «B», Kak nokasano Ha
c6opounom uepreske. Ilocae aToro LDHKJIeHTe Bce




Puc. 1. ATTpakunoH «MenbKaoumii CTepPXeHb».

Punc. 2.

urpsi.

«cecTh» Ha Hero. [IpomaxHysics — ycTynait MmecTo cJe-
Aywomemy urpory. Kaxpoe nonagasue gaer KoManzae
oAHO 04K0. KOJIM4ecTBO UrpOKOB B KOMaH/e ¥ KOJIHUe-
CTBO CAMHX KOMAHJ ONPeAeJAIOT 0 ZOIOBOPCHHOCTH,

Pyxkun nrpoka

BO Bpemsi

Hepabo4ee nosoxeHne CTepXHS.

HACTOABHASA HTI'PA
«KET'AH — BHADLJAPA»

Ora MHTEepecHas Mrpa BuepBnie ObL1a M3ro-
TOBJIEHA ITKOJLHHKaMu emie B 1972 roxy u 1o
CHUX HOpP NOJb3YyeTCss HEeM3MEHHBIM YCIIEXOM.
Hrpa Pa3BMBAET METKOCTh, CHJIY yAapa u Xo-

pommit riazomep. OHa IPOETa B H3IOTOBJICHUH
U B TO K€ BpeMs opuruua.nbna. .Bo Bcsikom

TPAKILIMOHA Bbl HE Han,ue're N

Urpats B «Kersmm — 61mmpm» Mor'y'r 2 mm
3 4es0BeKa, KOTOpbIe 1o ouepean ObIOT KHeM
110 IIapy, cTapasich CBaJUThH OAHY M3 KerJiei.
IIpepnaraem HaUMCAATH 3a COUTYIO NEHTPAIb-
Hy1I0 (burypy 15 oukos, 3a cpeaguue — 10 ou-
KOB M 3a KpaiiHHe — 110 7 OYKOB.

Beinmunure feranm snuKa 5 COrjacHo yep-
TeKy Ha pucyHKe 1 M coeiMHMATE MX C IIOMO-

BOCEMb KOJleC K BOCBMH JeT. 2. ¥ BacC NOJYUYHTCH
JiBa KOJIECHBIX IIACCH ¢ KaOMHAMM M JABUraTes -
mu. Ha aTom ofmas yacth Mamue 3aKaHYMBaeT-
csa. Jlasee onuiiem c60pKRY Kaska0i MOMEIH.

Komauassni neaTp. K panee ckieeHHOMY mac-
cu npukJeiTe ¢pypros 27, a kK HeMy nNpHKJeTe
koHTeiiHeps!l 30 1 32, Kak nmokasaHo Ha cbopou-
HOM 4yeprexxe. Mogess rorosa.

AprHasiepmiickas ycranoska. CkJeiire arperar-
HBEIN OoTcek u3 ger. 14 u 33, Kak nMokaszaHo HA CXe-
Me «B». IIpukaeiite ero k ger. 1 cpasy 3a kabu-
Hoi. K sazneit yacTu pamMbl NpuKJjeiTe 10OBOPOT-
HYIO OCHOBY OamiHu 16, B KOTOPYIO epej CKJIeH-
BaHHEM BKJIEHTe MNOAIIMNHUK u3 ger. 16 m 21
(kax BKJIEHBaeTCH MOAIIMIHHUK, Mbl PACCKA3KLIBA-
JIA MHOTMOKPATHO B NpeAblAynux Homepax). Tax-
JKe I103aZH MOBOPOTHOM OCHOBLI IPHKJIEHTE ABAa
KoHTeitHepa 20, kak MokazaHo Ha cOOPOYHOM yep-
Texke. U3 ner. 10 n 18 ckieitre 6amuio u npu-

KJeHTe ee kK nogmunauKy. Ha o6o3nauennoe mecto
Ha KpblIle NMPUKJIeHTe KOMAHAUPCKYIO GallleHKy —
aer. 12 u 13. Ilepen Heit npuKJIeiTe MOBOPOTHYIO Oa-
meHKy HaBogunka — get. 6 m 9. Cnpasa or kKomas-
AUPCKOI balleHKH NMPHKJICHTE JIIOK 3apaKamero 8.
Ha Bce Tpu soka B 0003HAUYEHHBIX MECTaX NMPHKJIeH-
Te cMOTpOoBbIe npubopsr 11.

Aprananepuiickoe opyaue. Cxieiite B Buje IUINH-
Apa per. 26 u 29 (He 3a6bIB BRIPE3aTh OTMEYEHHOE OT-
Bepctue B ger. 26). OpyamitHLIA CTBOJI CBEPHHUTE
B TPYOOUKY ¥ BKJIEHTE €ro B TOJBKO YTO CKJIEEHHBIN
OUJIUHAD. DKEKTOp 25 U AyJIbHBIN TOpMO3 24 HaAMO-
TalTe HA OPYAHIHLINA CTBOJI B 0003HAYEHHLIX MeCTax.
Hapy»kHble geTajJii OTKATHOIO MeXaHuama — Jer. 23
u 31 — npuKJeiiTe HA CTBOJ OPYAUS, KAK IOKA3aHO
Ha cbopouHoM uyepresxe. OpyAHMHBINA CTBOJI BKJIEHTe
B bamrHIO 160 ropu3oHTaNBHO, JHOO IO/ YIJIOM BO3-
Bprrenus g0 60°. Mozgens rorosa.

A. CUram

cjay4dyae, HH B OJlHOM napxe.o:muxa TaKoro ar- : Uy
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MIbIO MEJIKNX caMOpe30B 1 KJes Tuna IIBA. Kpormreitn 2, npejHa3sHAYeHHBIN

AJIA KPEIUIERUsA K HeMmy mapa 4 ¢ HOMOMIbI0 MAJTHHHOD
PEBKHM, TaKiKe BEINMIUTE U3 hanepy! ronmumof 1 Olnzmtz’u?a 1K OTDE3KA Be-

Kponmreitn mosx
HO U3

B BUJie Gykpy «T» TOTOBUTH TaKxke u3
DO =y - - » g s«KDenl’!-v b] ﬂnm Bno-—-
BBE};G gMBPI ‘L o :MM"“ IW N .

C UVKBEL <L » 11 CKPEITHTD PaRepHbIMHY HAKJTAJKaMH — KOCbBIHKAMH -
VIOJRHOH (POPMEI. B KAUECTBe Kerjaed MOXKHO UCIO0JIL30BATE ILJIACTHKOBLIE gy-
TBIJIOYKH M3-TIOX MUTHEBOTO HOTYPTA, HO JIYYIle BLITOYNUTHL UX M3 Jepesa Ha TO-
KapHOM craHke (cM. puc. 3). Kak BapuaHT, MOKHO IPDUMEHHTL MIaXMATHBIE
burypkn nemex u depaeit. [llap npegyiaraeM BEITOYUTD U3 JepeBa, TAK KAK OH
A0JizKeH ObITh MPOYHBIM M TAMKeNAbIM. [[Ba kua 1 (cM. puc. 4) BeicTpyraiiTe U3
JlepeBAHHBIX peeKk. MOKHO MCIOIB30BATh M IIKOJbhHBIE VKAa3KH. 3

YceTaHOBUTE KerJiM Ha MOJIOYKY AIIMKA, B KOTOPOH BbI IPeABAPHTENLHO IPO- ._T.J.._g?_.

cBepauan 5 oTBepeTuii AuameTpoM 3 MM. CKBO3b 9TH OTBEPCTHA HYXKHO NPOITY-
CTUTb IIHYPKH B JOHHOHA 4acTu KerJiei. 1o Heo0X0[UMO, YTOOK! Kerju He BbI- 230
majajay U3 ALMKa 1 He Tepsaanck. IIIaypku nponycrure B yKasaHHBIE BBIIIE OT- ton ’
BEPCTHUA M CBAXKHUTE UX OAHUM y3joM. [lasee K y3/Iy NPUBAKHATE I'PY3-IIapHK. J
OH NMO3BOJNHUT KerasM majaTh HA HOJKY ¥ GyAeT COXPAHATHL KerjaH B urpe. Cie-
AVIOLIEeMY HI'PDOKY J0CTATOYHO OyseT MpocTo BHOBBL IIOCTABUTE KEIVIH HA COOTBET- '
CTByIOIMe MecTa Ha nojike. M Bce, MOXKHO CHOBA UI'DATh.
A. ETOPOB, B. rOPUH i
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CeM M0JIe3HO OLITH B XOpouiei (pU3nIecKoi
(dopme, a BecHa — camoe BpeMs IMOJKAYATH
MBIIIIbI K JeTHeMy ce30Hy. IloaTomy ce-
roJHA MBI IpejjlaraeM BaM HM3TOTOBUTH
OPOCTOH M KOMNAKTHBINA COOPTHBHEII Tpe-
Ha)kep. 3TO yCTPOMCTBO COBMemaeT B cebe
IIeJIbIX aBa 'rpenax(epa — AJISA NOJIHOLEeI-
HOH CHJIOBOMH M KAPAMOTPEHNPOBKH M BHO-
pomaccakep ans pacciaabieHWs MBIIIL
IocJjie TPEHUPOBKH, YTO AEJal0T OOLIYHO
CIHOPTCMEHHI.

O6mmit BuA Tpemaskepa n3o00pakeH Ha
pucyske 1. O cocTouT U3 noanyma, Ha Ko-
TOPOM PaCHOJIOMKEHbI PEIYATM PYYHBIX M I1e-
AQJTH HOMKHBIX NDYJKHHHBIX 3CHaHIEpPOR.
Kpowme aroro ma nognyme umeercs CTOMKa,
Ha KOTOPOM 3aKPeILIeHO OTKHIHOE CHACHDE.
Croiika peryampyercsa no Bbicore. B BepX-
Heil YaCTH CTOMKH PACIOJIOMKEH JeHTOYHbIH
Bubpomaccaskep.

Ycuiue Opyu TPEHUPOBKE MBIMII PYK H
HOr nepemMeHHoe: yeM Goabine pacTarusa-
€TCA CTANbHAA NPYKHHA, TeM Gosblle Tpe-
Ooyerca cuia. [una ymobersa Ha nojuyme
TpeHaskepa, HANPOTHB KaXXJ0ro PYYHOIO
phriara, MOKHO HAYEPTHThL PHCKH M IIPU
TPEHHDOBKE MBIIIL PYK AOBOAHTH phIYar
710 BLIODAaHHOM BAMH OTMETKH.

Ob6muit xe CIEeKTD YCHJIHH 3aBHCHT OT
XapaKTEePHCTHK MPYXXHUH U UX KOJIHYECTBA.
IToaTroMy MakcumanknHLIe BO3ZMOIKHOCTH
SaKJIa/bIBAIOTCS 3apaHee npu moabope mpy-
JKHH IS BCEro yCTPOMCTRA.

Komnonoska Tpenaskepa sumonsena Tax,
Y9TO BC€ NPYKHHbI HAXOAATCH MOA MOJOM
noauyMa. ITo HOBHIIIAET Ge30NaCHOCTE pa-
0OTHI ¢ TpeHANKEPOM — IIDH CAYYAHHOM 06-
PBIBE NPYKHHA HE TPABMHDYVeT.

7 M3IOTOBJICHUMA TPeHa)kepa morpedy-
IOTCA CTa/lbHbI€ YIOJIKHM C IMIHPHHON MOJOK
25x25 MM, JucTroBas CTAMh TOJIIHHON
2,5...3 MM, danepa TormmEo 10 MM, TIOPO-
JI0H ToamuHON 30...35 MM 1 HeMHOro o6u-
BOYHOro marepuana ans cuaenba. Kpome
STOTO HYKHbI 3-MM (aHepa u A0paieBbie
yroaku 15x15 MM s kapkaca TPeHaskepa.

Haumsare wusrorossenme verpoitersa
HY3KHO ¢ Aetaneit moguyma (puc. 2). Craua-
J1a cleJIaHTe KapKac U3 CTaJbHBIX VI'OJIKOB.
ITpocsepaure Bee HeOGXOMIMBIE OTBEpPCTUA.
3aTem 3axpenmuTe BCe HABECHEIE AeTanru —
KPOHIUTEHHBI AJIA PBIYATOB, YIIOBBIE KO-
CBIHKH IPOYHOCTH, 3aUeNbl 1A IPYHKHH.

YHUBEPCANbHbBLIM
TPEHAMEP

Bripesxbre u3 danepsl ToamuHON 10 MM miat-
(bopmy — aT0 OGyxer mos moagMyma, HpPOCBEPJIHTE
KpenesKXHble OTBepCTHA M oTyoxkure. Kpenurts
n1arQopMy HY»KHO GyZeT mocje MOHTa)a M pery-
JIHDOBKH BCEro yCTpPOMCTBA.

Ppruaru raxke npouie caesaTh M3 CTAILHOTO
yroaxosoro npogmnaa 25x25 mm (puc. 3). B HuK-
Heil YaCTH PBIYArOB IIPOCBEPJIMTE OTBEPCTUS M 3aK-
penuTe CTAIbHOM CTePKeHb ¢ Pe3bboil /1 Kpemesk-
HBIX KOHTPOBOUHBIX I'a€K. OTH CTAJIbHBIE CTEPHKHH
CIyKaT Ui COeMHEHWs ¢ mpykuHamu. J[imHA
CTep:kHA Oy/eT 3aBMCeTh OT AMAMETPA M KOJUYe-
CTBa NIPUMEHAEMEIX IPYKHH.

Ha mecrte kpemsierma ocu peiuara yerasosmre
KOCEIHKY, BBIPDE3ANIHYI0 M3 CTAJbHON ILJIACTUHEI
TONMUHOMA 2,5...3 MM. B BepxHeii uactn prruaros
OPOCBEPJIHTE OTBEPCTHA JJIA KPEIJIeHUA pPyYeK.
Pyuxu pus peraaros caenaiite us OTPEe3KOB JIIopa-
JeBbIX TPYOOK aamHOM npumepro 120..130 MM
u quamerpom 23...30 mm. Banpeccyiite B TpyOKH
A€PeBAHHbIE NPOOKH ¥ NPOCBEDPJIUTE OTBEPCTHSA IO
NEeHTPY, BAOJIbL BCEH AJIMHBI DYYKH AMaAMeTpPOM 8
MM 10 MM IS KPeNmeskHOMH CTanLuo peanbosoit
mmuabku (M8 — M10).

BmecTo oceif, Ha KOTODBIX yCTAHABIMBAIOT PbI-
daru, MOXHO MCHOJIL30BaTh 60aTel M8 ¢ raiikoii
M KOHTPramkKo.

IloaroroBbre meranu croitku. CHauana Heobxo-
AHMO MOZ0OPaTh OTPE30K AI0paseBoit TPYOBI HY*-
HOM JIJTMHBI M AMaMeTPOM npuMepHo 30...35 mm.
Korga el Gysere TOYHO 3HATL 5TOT AuaMerp, na-
PeKXbTe M3 JIMCTOBOM CTAJM TOJIMHON 2,5...3 MM
IPAMOYTOJIbHbIC OTPE3KH JJIA COCAMHEHUS MEIKTY
CO00¥f CTaNIbHBIX YIOJTKOBBIX npodueit s HuxK-
Heil YacTH CTOMKH TpeHacepa. ITpoceepiure oT-
BepPCTHA V1A BHHTOB M cobepuTe HHIKHIOW YacTh
CTOMKH, KaK NOKa3aHO Ha pucyHke 4. He 3abyabTe
SaKPENHUTL B BePXHEH YAaCTH KYCOYeK TOJICTOH
CTAILHOMH IJIACTHHbI C Pe3bOORBIM OTRepeTHeM M6
A BUHTa-(DMKCATOPA BBICOTHI € KPYTJIOi PYKOSAT-
KOif MJIH, B KpaiiHeM ciy4ae, BAHT M6 ¢ roI0BKOiM
«bapamex».

IToarorossTe geTann Kopmyca Bubpomaccarkepa
(puc. 4, 5). BelpesKbTe NIKMBHI U3 TOJCTONH 10-MM
(baHeprl, ycTaHOBHTE MX HA BAJBI (crasbHBIE IPYT-
k¥ nuameroM 8...10 mm). Takum xe criocobom ce-
naiire skenenrpuru. Ilocae atoro YCraHoBuTe Be-
AOMBIH BaJl B KOPIYC Maccakepa, a Ha BhICTYIIAIO-
X KOHIAX BaJla 3aKPENHuTe SKCUEeHTPUKH.

B Bepx=Heii uactu Kopmyca Maccaxkepa 3aKpernure
BEYIIHif BaJ, KOTODPBI COOCHO COEAMHEH C DJIEKT-
poaBHraTesieM.

(Oxonuanue na c. 10)
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e e:nmm AGM u renesnie AKKYMYJIATOPHLI. 3aTeMm
3: HHUKeJIb-KaIMHUEeBLIH H HUKEeJIb-MeTaJJI-THAPHI-

HBIM AaKKYMVJISATODHI, & nocje HUX — Haubosee cospe-

COXPAHUTD
U AOCTABUTDL

JIsist BHIIOJTHEHUs J11000# paboThI Tpedyercs
sHeprus. Bce cosganabic YEJTOBEKOM MEXAHN3-
MBI M arperaTthl TOKe HYXKJAAloTCA B 9HEPTHH
JU1s1 cBOeit paboTHI, yallle BCero — JJIeKTpHHec-
Koit. 3Bjieub 9HEPruio MOXKHO IOYTH U3 Hero
YTO/IHO, ¥ YeJIOBeUeCTBO HAYYMJIOCh ITO A€IaThb.
Ho BOT ¢ JOCTABKOI 9HEPruy M CO3/aHHEM ee
3amacosB [0 CHX IIOp He BCe XOpOIIo.

B 1803 roay Horans Purrep, HeMeIlKHH
dusux, coonan mpoodpas AKKYMYJIATOpa — OH
Basii 50 MeZHBIX KpPY’KOYKOB, ITDOJIOKHJI
MesKy HEMM BJIaKHble CYKOHHbIE NPOKJIANKH
 TIOICOAMHIII BCe 9TO K BOJIBTOBY CTOIOY —
Garapeiike Toro Bpemenn. OKasaaoCh, 4To Moc-
Jie oTcoeaMHeHHA OT HUCTOYHHUKA TOKa 3TH
CTONKH KPYKKOB CaMM HauWHaJIM OTJAaBaTh
AJIEKTPHYECKYIO 9HEePIrHio. C rex Iop MHHYJIO
200 ¢ JHIUHHM JIeT, OAHAKO I'IABHBIM IIPHUH-
U aKKYyMyJsiTOpa He U3MeHHuJcA — IpoTe-
KaloIue B HeM XMMHYEeCKHe PeaKIuH N03BO-
JISTIOT eMy MOJIYYaTh 3JIEKTPUYEeCKUH 3apal OT
HCTOYHMKA TOKa, KAKOE-TO BPeMs ero XpaHHUTh
M OTAAaBaTh NOTpPeOHTETIO.

A ceid4ac HOCMOTPHM, KaK 3TOT IPHHIHI
peanuayioT Hanbojsiee pacnpoCcTpPaHEHHbIE TH-
bl AKKYMYJIATOPOB.

CaMbIfl paCIPOCTPAHEHHBIH BHA AKKYMYJIA-
TOPOB — CBHHIOBO-KHCJIOTHBIH M €ro poja-

MEHHBbIe JUTHN-HOHHBIE U JINTHIA-IIOJINMEDHBIE.
INasaiiTe IOCMOTPHUM, YTO K€ INPOMCXOJUT BHYTPHU
CBUHIIOBO-KUCJIOTHOIO aKKYMYyadATOpPa:
T ;aspnn
PbO,+ Pb + H;SO, & PbSO, + H,0
T :e\upun

Kak BBl NMOHAJIHM, BHYTPM AKKYyMYJIATOpa NpoTeKaer
XHMHAYECKas PeaKkIlusi C YIaCTHeM BCeX 3JIeMEeHTOB aKKy-
MyJadaTOopa: PbO2 — nmoxcuz ceuHua (anon), Pb — meran-
IuuecKuii csunern (xaroa), I,SO, — cepmas kucjioTa
(371eKTPOJINT), B KOTOPBIH NOrpy’KeHbl aHOJ B KaTOM. Ta-
KHM 00pa3oM, IpH paspsAie aKKyMyJIATOPa MPOHCXOANT
peakusl MeXXIy CBHHIIOM, IHOKCH/JIOM CBHHIA M cepHOi
KHCJIOTOH, B peay/braTe KOTOPOM MOJTY4alTCs cyabdar
cBMHIA ¥ Boja. VI pagymeercsl — BblJeJAETCH dJIEKTPH-
yeckas 9Heprus. A BOT NPy 3aps/ie peakius nosopatisa-
eTCsi BCMATH: IIPH TIOMOLIH 9JIeKTPUYECKOH dHEPruu CyJIb-
¢haT CBMHIIA BCTYNAET B PEAKIHIO C BOJION U pasjiaraeTcs
HA MCXOJHBIe COCTABHBIE YacTH.

Pacxonublii MaTepuas sfeck — Kuciora. Ilo mepe pas-
psAsa aKKYMyJsTOpa OHa BCe posabiie pazbaBasgeTcsa BO-
10, ¥ IJIOTHOCTDb JJIEKTPOJIUTA NajaeT. Hy, a aJIeKTpOAbI
HOKpHIBAIOTCA CyJIb(aToM CBHHIA. Korsa aToT IpoIecc
JAOCTHraeT HeKOH KPUTHYECKON TOUKH, paspsj MpeKpa-
maercsA. BepHee, ero HeOOXOAMMO MPEKPATHTE, noTOMY
9YTO B NPOTHBHOM cJydae mensberKHA TAK HasblBaemMas
cysbaranus aKKyMyJaAaTopa — MJIACTHHEL JIEKTPOSOB
HOKPHIBAIOTCS CYIB(DATOM CBHHIA HACTOJIBKO, 1TO 3aps-
UTH AKKYMYJIATOP CTAHOBATCA HEBO3MOKHO. ObpaTHad
CHTYalHs CKJIajblBaeTcs NpH 3apAie AKKyMYJIsATOpA:
[JIOTHOCTB 3JIEKTPOJIMATA pacTeT, a KOJIU4YecTBO cyJabpara
Ha aJ1eKTpoaax ymeHbmaercs. Korjga aTo KOJM4IeCcTBO J0-
cTHraeT HEKOero MHHMMAJIbLHOI'O YPOBHA, HAYHHAETCH
AJIEKTPOJIA3 BOABI — PA3JIOKEeHUe ee Ha BOJOPOJ M KHCJIO-
pox — TaK HA3bIBAEMOE KHMIeHHEe JJIeKTPOIHTA.

TakuMm 06pa3oM, MbI TOJIBKO YTO BBIACHWJIM: ABa IJIaB-
HBIX Bpara Jo60ro akKyMmyJsAaTopa — aT0 INTy0oKuil pas-
pax u nepesapsaa. Jlas Toro, 4Todwl nabexarb U TOro,
M JIpYTOro, aKKyMYJISTOPBI 3aPAXKAIOTCA ClIelHAIbHBIMA
3apAAHBIMH YCTPOMCTBAMH, KOTOpPbI€ KOHTPOJHPYIOT
napaMeTpsl aKKYMYJATOPAa H aBTOMaTHYeCKH IpeKpa-
IMAOT 3apAA B HY’KHBIH MOMEHT.

Ilepeunciio MIIOCE H MHHYCLI CBHHI[OBO-KHCIOTHBIX
AaKKYMYJATOPOB.




Ycrposcreo
Karon (-) CBMHLUOBO~
KMC/IOTHOIro
akxymynsiropa.
AHon (+)
3nekTponur

ILnocel: 6osbIIaA YAEJIbHAA €MKOCTb, BHICOKHI
KIIII, pabora npu OTpUIATEAbHLIX TeMIepaTypax
10 —40°C (npu MEHBIINX TEeMIEpaTypax BO3MOXXHO
3aMep3aHHe JIEKTPOJIUTA H paspyIieHEHe KOophy-
ca), 60aALIIOH MAKCHMAQJILILIH TOK, OTAABACMDIH
AKKYMYJATOPOM, M, KaK CJIeICTBHEe, OHH He 00osAT-
¢ KOPOTKOr'O 3aMbIKaHUSA B HArpy3Ke.

Munycel: rabapyATHI ¥ BeC, HEOOXOAHMOCTE 00CTy-
JKUBaHUA DaTaped — HYXXHO CJEAHTH 3a IJIOTHOC-

THIC SJICKTPONIHATA ¥ IIDH HeoOXOoaHMOCTH JONUBATE

KHCJIOTY HJIM JUCTHILIMPOBAHHYIO Boay. PaspsikeH-
HBIH aKKYMYJIATOP MOXKET 3aMEeP3HYTHL H B3JYThCH
RUMOIL, TITOX0 TTepernocuT rayboxuit paspsa. Tau-
HbIe AKKYMYJIATOPHI HAIIJIM CBOE IPHMEHEeHHe B OC-
HOBHOM B 8BTOMOOWJIBHOM IIPOMBIIILIEHHOCTH.

Opnaxo Osmixaiinue POACTBEHHHKH 3THX aKKY-
MysATOpoB — AGM u rejieBble aKKYMYJASTOPBI —
JIMIIeHb! OOJIBIIMHCTBA HEJAOCTATKOB CBOEro Ipa-
mypa, Ho MMeloT cBou ocoberHHocTH. TexHOIOrUA
AGM 6s11a coanana B 70-X rojax mpomuioro Bexa.
T'naruoe ornuuwue HaTADEN, CORMAHHKIX 1O ATOU
TeXHOJIO'MH, — OTCYTCTBHE YXHUJIKOI'O 3JIEKTPOJIMTA.
BMecTo 3TOro akKyMyJIITOpP 3aN0JHAETCH Cleln-
AJIbHBIM IOPHUCTHIM CTEKJIOBOJIOKHOM, IPONHUTAH-
HBIM ajekTpoauToM. Takum obpasom, Ha cBeT I0-
SABHJINCH HeoOCIy)KNBaeMble KUCJAOTHBIe faTapen,
KOMMH GOJIBIIMHCTBO COBPEMEHHBIX aBTOMOOHINC-
TOB ¥ NOJAB3YI0TCA. I1aBHas 0COGEHHOCTD 3THX aK-
KYMYJIATOPOR — TePMETHYHOCTh B BO3MOXKHOCTh
VCTAHOBKM MX B JIIOOOM IOJIOMKEHHH.

Hrak, KOJIMUECTBO HEAOCTATKOB YMEHbIINWJIOCH,
HO HeKOoTOphie Bce e ocranuck — AGM-6arapen
TaK e 60ATCA MOPO30B, Ilepe3apsaaa, H OHH OYeHb
TsKeble. 3aTo He TpeOyoT ofcayxuBanusa u Kpo-
Me aBTOMOOMJIBHON c(epbl MOryT NPHMEHATHCH
B cucTemax GecrepefOMHOrO NUTAHUSA IS MOTOP-
HRHIX JOJOK ¥ KATEepoOR.

Caeayiouuii DOATUI CBUHIOBbIX AKKYMYJIATO-
poB — resessbie. IIpuanun paborsl Takoi xe, Kak
U y NpeALIAYINHX ABYX, HO BOT B Ka4YecTBe 3JIeKT-
pOJINTA MPHMEHAETCHA ClelNUaJbHLIH ryCTOH rejb.
U sro naer Garapee MEXaHUYECKYI MPOYHOCTb:
€CJIM TPOALIPABATE ee KOpITyC, OHA Bee paBHO Oyaer
paboraTs, NOTOMY 4TO I'eJib He BhITEYeT.

Camoe rjaBHOe AOCTOMHCTBO reJieBbIX aKKYyMYJIfd-
TOPOB — CHOCOBHOCTH BbIAEPIKUBATE NaybOKMi pas-
pAJ ¥ OPH 5TOM BHIJABATH IIOCTOAHHBIN 3JI€KTPH-
yeckuit Tok. UTak, resesblil aKKyMyJIAaTOpP IPOYeH,
CcTOeK K BHOpanuaM, repMeTHYEeH H BhiAePIKHBAET
raryOoKuHit paspan.

HenocraTok — Aaxe KpaTKOBPEMEHHOe 3aMbIKa-

HHe BHIBOJUT AKKYMYJIATOP M3 CTPOS.

ViaenbHas 3HEProeMKOCTh TaKUX GaTapeil Belle,
yeM y CBHHIIOBBIX, OHH MOryT paborars npu 6osee
HU3KHX Temneparypax (zo —50°C), BeIAEpKHBAIOT
GBICTPLIH 3apsAA U OBICTPHIA paspAja OOJILIINM TOKOM.

I1aBHBIT HEIOCTATOK — TAK Ha3bIBaeMbli addeKT
[IaMATH, KOTrja He PaspayKeHHbIN 10 KOHIa aKKyMYy-
JIATOP HAYMHAKWT 3apAmxarb. [109TOMY TaKue aKkKy-
MYJIATOPBEI PEKOMEHAYETCA PaspaKaTh llepe/ 3apsai-
Ko¥ mosiHOCTHI0. Hy M KOHEeuYHO, O0JIbIIue BOIIPOCHI
K 9THM AKKYMVYJATOpPaM y 3KOJIOI'OB, YTO AOBOJIbHO
CYLIECTBEHHO COKPATHJIO 00J1aCTh UX IIPUMMEHEHHUs .
Takme aKKYMYJATOPbI HCIONb3YIOTCA KaK 3aMeHAa
00BIYHEIX OaTapeek B MOPTATHBHOM ammaparype —
nneepax, reiaedoHax, poroannmaparax, IypynoBep-
Tax, Apeaax. Kpome aToro, NpOMBLILIICHHBIC HHKC/Ib-
KaJMHUeBhle AaKKYMYJISATOPbI HCIOJb3YIOT B KAYECTBE
TArOBBIX OaTapei JJIA 3JeKTPOKAPOB M B aBHAILIUH,
rjie OHH NHTAT OOPTOBYIO annaparypy.

JanpHEeHIIAM pa3BHTHEM HUKEIb-KAAMHEBBIX aK-

TAUMU ITAMATVAD /A/ma T I rAmL _Aramaoa mrr_ Ty Ty
DYMyvIGAIUPUD ViQJdl Branc/ibpTiuei Wldl'r;{“y‘gaa'ﬁlx’{ ax-

KyMyJIATOP. AHOJOM B HEM SABJIAETCA BOJAOPOAHBIN
MeTaJI-THAPHAHBIN 3JI€KTPOJ, JIEKTPOJIHUT — THAPO-
KCUJ| KAJNUS, KATOJ, — OKCUJ HUKeNs. VaensHas
€MKOCTb 9THX AKKYMYJATOPOB ObLIa yBeJWdYeHa HA
20% mo cpaBHEHHIO C IpeAbIAyIIeil Bepcueii. Pabo-
yasa TeMneparypa ynaja eme Ha 10°C — atu Garapen
moryT paborats npu temneparype xo —60°C. Ho ca-
MOe IVIaBHOE, B 3THX aKKYMYJIATOpax yaajloch u3ba-
BUTHCA OT a(hpeKTa naMsaTH.

NiMH — HuKelb-MeTaI-rUuPUAHbIC AKKYMYJIs-
TODKI TAKKE TIDUMAHSAIOT R KAULCTRE RAMEHR! ﬂﬁl-l‘l-
HBIM OaTapeiikaM B PA3JIMYHON LOPTATUBHOM aunna-
parype. Hamim oHM cBOe IpUMEHEHHEe U B aBUALlU-
OHHOM M aBTOMOOMJILHOM TeXHHKe.

I'naBHBIA HEJOCTATOK JAHHOI'O THUIIA AKKYMYJIATO-
pPOB — J0OBOJILHO BBICOKMII TOK camopaspsaaa. Ho,
TeM He MeHee, aTh HaTaped peKOMeHIyeTCA IpuMe-
HATH B ANIAPATYDPE ¢ BLICOKUM IOTpebeHneM Toka.

ITepexoaum k HauboJiee COBPEMEHHBIM U IIePCIeK-
TUBHbBIM aKKyMyJATOpam — .uwrnﬁ-uonnmm M JIvi-
Tuit-nosumepsasiM. IlepBerit Li-ion akkymyzasTop
BeITTycTHIIA KoMniagua Sony B 1991 roay. ¥V aTux ax-
KYMYJIATOPOB AHOJ BBINOJHEH M3 METAJJIMYEeCKOro
JUTHA, a4 BOT KATOAbLI MOTYT COCTOATHL M3 PA3HBLIX
XUMHUYECKHX COeAMHEHHI, HO B HHUX 00:A3aTe/IbHO
BKJIIOUAETCS YIJIePOJ.

T'y1aBHoOe AOCTOMHCTBO JIMTHEBBIX AKKYMYJIATO-
pOB — yAeJbHAsi dHEProeMKocTh, ona B 5.7 pas
MIPEeBOCXOANUT 9HEPrOeMKOCTD JIOOLIX JAPYTIUX THIIOB
akkyMmyaaTopos. Ha arom, noxaayi, Z0CTOMHCTBA
U 3axaHuyuBaloTcs. JIuTHeBble aKKYMYJIATOPHI O4YeHb
Kanpu3Hbl, He paboTaioT NpH OTPUIATEIBLHBIX TeM-
neparypax, Gojee Toro, ckaxem, sapaaka Li-ion
AKKYMYJATOPA CTAHOBUTCH HEBO3MOXKHOM yKe IIPH
0°C. AKKYMYJIATOPBI JAHHOI'O THUIIA HE TepPHAT IJIy-
foxoro paspaza ¥ BECHMA KPUTHUHEI K 3aPATHOMY
TOKY ¥ Hanpsskeruio. [lomumo sToro rakue 6aTapen
noapo- ¥ BapeiBoonacHbl. OHM B MeHbINeil cremne-
HH, YeM HHKeJb-KaJMHueBble, HO Bce ke obnajaior
ahperToM MaMATH.

Bee aTo 3acraBiseT IMPOM3BOAMTENEH JUTHEBBIX
faTapeii BCTPAMBATh B KAXKAYIO CIENUATbHBIN KOH-
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Puc. 1. O6wwnii Bug TpeHaxepa:
1 — noguym, 2 — pbiyaru ans TPEHUPOBKN HOr,
3 — KpOHLWITENHH, 4 — KOBPMK, 5 — pbiyaru gns
TPeHMPOBKY PyK, 6 — pyyku, 7 — OTKMAHOE cCUAEHbEe,
- 8 — BepxHsa 4acTs crorikmu, 9 — Kopnyc eubpomacca-
] 12 xepa, 10 — akcuyeHTpuk, 11 — HaKOHEYHUK nosica,

12 — wHyp sxmoyvenuns, 13 — cronop BLICOTH! CTOMKM,
\ 14 — HMXHSS 4acCTb cTokiku, 15 — MmaccaxHsii nosic,
16 — nnargopma.

YerporicTeo
nognyma:

1 — kapkac, 2 — peivar gns
TPEHUPOBKU HOr, 3 — KPOHLUTEFH,
{10 @10 [ ; i3 4 — pbiYar ons TPeHUPOBKKM PyK,

400 ! war 30 LT 5 — crovika, 6 — nNpy>XuHsbI.
' ; sf)” o
N i
/ S Puc. 3.
s S//! 5 \\ b Aerann acnavgepos:
200 / 1, 4 — 3auensi NPyXwH,
— / \ 1 2 — ocesas Haknagka, 3 — pyyka,
S = Nig ¥ N A e s 5 — passeprka KpOHWTE#Ha,
© ] 7 D lo o 6 — BTysnika ocu neganm,
2l } o 000 250 8 7 — pbidar neganu.

TPOJLIEpP, CAEAAIINAI 3a MPOIECCOM ee 3apsijia U pa3psaia, a TaKk)Ke 3a TeMIepaTypoil; B cjiydyae ee IpeBblIIe-
HUS KOHTPOJUIEP OTKJIIoYaeT 6arapero oT BHeIIHUX neneii. Kpome Toro, 6arapen JaHHOIO THIIA CTAPEIOT, AaXKe
€CJIM He MCIoJb3yIoTeA. Tak 9To mpH NMOKynkKe Takux Oarapei obpainaiiTe BHUMaHME HA JAaTy M3TOTOBJIEHUS.

AKKyMyJIATOPEI AAHHOI'O THIIA HUCIOJL3YIOTCS B MOPTATHBHOM IH(POBOH TeXHHUKe — HOYTOYKax, IJaH-
mierax, mieepax, oroanmaparax...

JanbHeHIIuM pasBHTHEM CTAJIO NOsiBJIeHHNe JUTHH-noauMepHbIX (Li-pol) akkymyaaropos. OHM oTimua-
HOTCA OT JINTAW-NOHHKIX Tene0fpasHhiv aJekTpoanTtoM. B peaynkraTte yanochk yeTpaauTh adwhekT namaTy,
Li-pol 6arapen mauanu paborarh npu Temneparypax ao —20°C, y HUX yBeJHYHJIACH dHEproeMkocts. Ho
B3PLIBOOIIACHOCTH IPH IIeperpese HJIH mepesapsife Bce paBHO ocTajack. [109ToMy JHTHII-IOJIMMEPHBIE aK-
KYMYJIATOPLI TOXe CHADKAIOT KOHTPOJIJIEPAMH 3apsia-paspsja.

Tem He MeHee, JUTHI-TOJINMEepPHBIEe DaTapen ocTalTcsa HanboJiee NepPCHeKTUBHBIMYA B IJIAHE Pa3BUTHSA
TEeXHOJIOTHHA ¥ HAYWHAIOT IIOCTEIIEHHO BEITECHATH OCTAJbHBIE AKKYMYJIATODHI.

M. NEGELEB




Puc. 7.

Puc. 4.

Aderanun crosikm n Bnbpomaccaxepa:
1 — nogmym, 2 — HHXKHSISI 4aCTb CTOHKH,
3 — orxmgHoe cuageHbe, 4 — NoBOPOTHBIA
KPOHLWITENH CUREHbsT, 5 — BUHT-pukcarop
BbICOTBI CTO¥KM, 6 — BEpXHsisi 4acTb
cToskM, 7 — KOpnyc maccaxepa,

8 — wkue sxcueHTpuka, 9 — Begyuas ocse
Bubpomaccaxepa, 10 — BegyLni LUKUB,

11 — Begomsbiii WKkKB, 12 — pemMeHs
nepegayn, 13 — Begomasi ocs,

Puc. 6.

Maccax o

MbILLIY 8 ) a
NOSICHUYHOro N g
orgena. 3

14 — gsurarens (gpens), 15 — ynopsi.

Puc. 5.

Begomeii Ban — BapuaHr B:
| — HakoHeuHuKk nosica,

Il — nosic Bubpomaccaxepa.

M10

Jins NpuBOAA 9KCHEHTPUKOB JIYYIe BCETO MCIOMb30BATH ABTOHOMHBIN
SJMEeKTPOABUTrATeNs, MUTATOMUNCS oT ajexkTpocern 220 B. lloxobpars Ta-

KOH MOTOD JOCTATOYHO CJIO’KHO, M €CJIM HeT BO3MOYXHOCTH ero Impuodpec-
TH, MOXHO HCIIOJIb30BAaTh BADUAHT C BDEMEHHBLIM, TOJILKO HA CeaHC Macca-
Ja, DOAKJIOYEeHWEM JIBUTATe)IsA OT MajorabapuTHOM sjekTpoapeau. s
3amycka Maccaskepa B IaTPOH APeJiH 3a:KMHTe BeAYLINIl Baj Maccarkepa,
HAKHHELTE HA [IKUB PEeMEHb IepejlayH ¥ YCTAHOBUTE JApeJib B KOpIyc Mac-
ca)kepa, KaK I0Ka3aHO Ha PUCYHKe 4.

PeMeHb TlepeIaud MOKHO CIIIMTH B3 HECKOJBKHX cJIoeB Ipyboil nasarou-
HO#T THAIN, O JYIIIC KYIHTL KyCOK IPOTHOI TechbMbI mupunoit 10 mv. Ma
noaob6HO#M TechEMBI, HO TOJBKO mupuHol 50...70 MM, caenaiiTe 3ar0OTOBKY
IO MACCAHEIN [OSC JJINHON He MeHee 3 M. VI3 CTeKJIOTEeKCTOJIMTA TOJIIH-
HOIT 3 MM 71003MKOM BBIIHJIMTE ABa HAKOHEYHHKA IJISA 3KCIEHTPHKOB
(pmc. 5). BeraspTe B 1eJId HAKOHEYHHKOB 3aroTOBKY HOsICa H clreire ee
roasnom. CoeMHNTE HAKOHEYHUKH I105Ca ¢ 3KCIEHTPUKaMH.

Jlns yaobeTBa BKIIOYEHHS 9JIEKTPOABHraTesIssi BO BpeMsa MaccaKa Ha
3JIEKTPOIITHYPE YCTAHOBUTE KHOIKY BBIKJIIOYATEJISA, XOPOIIO 3au30/IMPOBAaB
noacoeAMHeHHLIe KOHIILI.

IIpm mCHoOJIL30BAHUM APEJH B KadecTBe ABUraTelis BUOpoMacca)kepa
cHavana saduKCHpyiiTe Ha Hell KHONKY-KYPOK, a 3aTeM IOJb3yHTech
BRIKJIIOYATEJIeM Ha IIHYpe.

Hrax, TpeHa)xep I'oToB K MCIIOJIL30BAHHIO, IIOKPAChTE €ro Ha Balll BKYC

H ODPHCTYHOAHTE K TPEHUPOBKAaM.
0. AHTOHOB
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SJIEKTPOHUKA

000T-TILLIECOC — VCTPOMCTEBO HENpPOCToe, JaKe
B CDaBHEHHM CO CIOPTHBHBIM poborom. IIpmu-
JeTCs OCBAMBATH HOBBIE 3JIEMEHTHI M WX IIPO-
rpammMupoBarue. Hanpumep, poboT, KOTOPOro
MBI ONIMCHIBAJIM paHee, MOT JABUIaTbCHd IPAMO
M MOBOPauYMBATHL BJeBO-BOpaBo. IIbLrecocy Ta-
KO MaHeBpeHHOCTH MOKeT He XxBaTHTh. OH
3aMpoCTO MOJKET 3aJIe3Th Tyja (1 00sa3aTeaIbHO
3aJjie3eT), OTKy/Ja CMOYKeT BhIOpaTbCA TOJIBKO
3a7l0M. A 3HAYMUT, HAallle YCTPOMCTBO HAAO Ha-
VUHUTH elle H ABHTaThCS HAa3aj, 8 BO3MOXKHO,
M [10BOPAYHMBATH BO BPEMHA 3TOrO JBHIKEHHA.
C ToukH 3peHHS pa3paboTKH aJropuT™Ma 3TO
HECJIOXKHO, a BOT HA NIPAaKTHYECKOH peaymaa-
WM CTOUT OCTAHOBHUTLCA MOApPOOHEe.
Hauny c¢ camoro Hauasia. IIpocreiimas nens
C 2JIEKTPOMOTOPOM — 93TO Garapeiika W JBa
IpoBOJA OT Hee K MOTOpY. 3/ieCh H Jajiee pedb
uoiyer 06 31eKTPOMOTOPAaX MOCTOAHHOIO TOKA.
oAk AI0OYMIN MPOBOAA — BaJl MOTOpa Bpalla-
ercda (cm. exemy A). Ecim moMmeHATH MECTaMHU
[OJIAPHOCTH BKJIIOYEHHd, BaJl HAYHET BpaliaTh-
¢ B Apyryio cropony (cM. cxemy B). Iloka Mbl
mepecTaBJyifieM IIPOBOJia PYKaMH, BCe IIPOCTO.
Kak 3acTraBuTh 3JIEKTPOHHKY MEHATh Ha-
npaBJjieHHue BpaleHnsa? 3HaKOMbIe HAM CIIOCO-
OLI YIIPABJICHUS DJICKTPOJBUTATEJIEM ¢ MHKDO-
cxemoit ULN2003 uim Ha TpaH3UCTOPE MOryT
IIPOCTO BKJIIOYATH MJIM BBIKJIOUYATH MOTOD, HO
HanpasJIeHHe BpaIlleHus OHU He MEeHHAIOT.
Pasbupaemcs Ha NpoCcTHIX Kiodax. [[is cve-
Hbl HANIPDABJIEHHUS BPAIEHUS NPHAYMaHA MOC-
TOBAs CXeMa BKJIIOYEHUS 3JIEKTPOABUTATENS.
Ins 3anycka MOTOpa B OJHY CTOPOHY HAaJO
saMkHyYTbh KJoun A u C. [lna spammesus B apy-
ryio — B u D. Ecau 3amxHyTh A M B, MbI
BKJIIOYHM TaK HAa3bIBAEMO€ <«TODPMOXKEHHEe».
CobcTBeHHO, 3TO HE TOPMOYKEHHE B MOJHOM I10-
HuMaHuu caoBa. Korga kpyrum Ban moropa
BPYYHY1I0, 0e3 NOAKJIIOUeHHS NHUTAHHS, HIH
KOrjla OH KPYTHTCA N0 HHEPIIMH, JABUTATEJb
BEIpabaTBEIBAET J1€KTPOdHEPruio, paboraer Kak
resepaTop. 3aMbeIKaa Kiaouud A u B, Ml 3aMBbI-
KaeM 0OMOTKY ABHTaTeNd Ha camy cebsa. Buipa-
GaTpiBaeMasi ABUTaTe/IeM 9HEPrUs M BhI3BIBAET
ero ropmoskesne. Kak MeHATsL HanmpasieHHe
BpallleHus C INOMOIILIO KJIoYel (KHOIOK), Te-
neps noHATHO. HOo MHKPOKOHTpOIED He MoO-
JKeT caM HAXKMMAaTh KHOIKH. 3HAYHUT, MeXaHHU-
YeCKHEe KJIIOUM HAJI0 3aMEeHUTH Ha 3JICKTPOHHBIE
HJIM Ha dJIEKTPOMeXaHu4YecKue pesie. Bapuas-
ToB muHOro. Hamnpumep, siexrpomarmuTHBIE
pejie — 3TO NpAMas 3aMeHa MeXaHHYeCKHUX
BBIKJIIOYAaTEJIeH aJIeKTpoMexaHudecKuMu. Wiu
NOCTABUTEL MOIIHbIE TPAH3UCTOPLI — OHH GyAyT
9JIGKTPOHHLIMH KJIIOUaAMH.

BapuaHT ¢ pese paccMaTpuBaTh He Oyaem,
97eKTPOMATHHUTHI B peJie OTHOCHTEJIBLHO IPO-
JKOpJIMBLIE, a4 IJIABHOE, C TIOMOINLIO peJie MBI
He CMOXKeM VIIPaBJATh CKOPOCTHIO BpaIeHNd,
TOJBKO BKJIOYATh M BBIKJIIOYATH ABHraTelb.
A BapHaHT Ha TPAH3MCTOPaX PACCMOTPHUM IIO-
noapobuee.

Jra cxeMa MOYTH He OTJIHYaeTCs OT CXEeMBI
Ha Kawouyax. EfuHCTBEeHHOE, 0a3bl TPAH3HUCTO-
poB s 00beAHHNI B napel. X1 u X2 nmoaxJaio-
yaeM K BBIXOJaM MHKPOKOHTpoJIepa. Bxox
X1 ynpasaser Tparaucropamu B m D, Bxox
X2 ynpasasier A u C. Tenneps MBI 3HaeM, Kak
M3MeHATh HalpaBJIeHHEe C MOMOIIBI0 MHKPO-
rkonTposiepa. Ho u 3jechk ecth MuHyChl. Bo-
nepBLIX, 9Ta CXeMa — YIpOIleHHas, Ipuse-
JeHa AJisa DOHUMAaHUA paboThl MOCTa, H He
cJelyeT ee MOBTOPATH B PeajbHBIX YCTPOM-
eTBaX — TPAH3HUCTOPLI 0043aTEJILHO CropsT.
YroOBl 3TA CXeMa cTajia MOJHONEeHHO pabo-
yeit, Hago A0O6ABUTH 3alllUTHBIE JUOJBI, OHU
6yAyT 3alMINATh TPAH3UCTOPHI OT BBIXOJA U3
crposi. Bo-BTOPBIX, HaJ10 1006aBUTh KOMIIOHEH-
THI /IS 4eTKO# paboTsl TpaH3uCcTOPOB. B-Tpe-
THHX, BCE 3TO JJIS OJHOIO MOTOpAa, & AJIsI BTO-
poro cxemy IpHuAeTcs MOBTOPUT.

Kpowme TOro, B cxeme Ha KJo4ax U B CXEM¢E
Ha TPaAH3MCTOpPAX HET 3allUThl OT KOPOTKOrO
3aMbIikadusA. Eciu B cxeMe Ha KJIIOYax 3aMK-
HYTH ogHOBpemenno A u D, 6arapea uiam akky-
MYJATOP paspaasaTca ObICTPO, a HEKOTOpbIe
3JIEMEHTHI CXEMbl MOT'YT OUYeHb CUJIbHO HAI'PeTh-
ca. IIpu 9TOM aKKYMYJIATOPEI KOPOTKOE 3aMbl-
KaHue MOJKeT HaBcerja BBIBECTH H3 CTPOA.
B cxeme Ha TpaH3HCTOpaxX Kpome 3TOro OyayT
[IOBPEXX/IeHBI elle U caMy TPaH3UCTOPHI.

Ocraerca nogo6paTh rOTOBYIO MHKPOCXEMY,
KaK OKasajloch, TaKue MHKDPOCXeMbl €eCTb,
xoTs BBIOOp He cammkom 6oabmoit. A ocraHo-
Buiica Ha L293D (oreuecTBeHHBIM aHaJor
KP1128KT4, xors, eciu 4eCTHO, A 9TOT aHa-
Jor B MarasumHax He Hamesa). Muxpocxema
yYauBepcajgerHad, MOMKeT BKJHO‘K&TB/BNKJHO-
JaTh HE3aBMCHMO JPYT OT Apyra 4 MoTopa Jiu-
60 MeHATH HANpaBJIEHHE M CKOPOCTHL Bpalle-
HUA 2 MOTOPOB, MOJKET TAKKe YIPaBJIATH O]
HHM IIAroBbIM ABHrareseM. Pexxum «2 moropa
CO CMEHOM HanpaBJIeHUS BPAIEHUS» HAM IIOJ-
xoauT. HoMMHAJBHBIH TOK KasKI0ro MOTOpa
0,6 A. Ilna mameif Mogenm TAKMX MOTOPOB
xBarur. Ecim y Bac MorTopesl Mommuee, Hago
B3ATH APYTYIO aHAJIOTHYHYI0 MUKPOCXeMY, Ha-
npumep, L298. Ee makcumaibHas Harpyska
OKO0JI0 4 A.

O6pamaio BEMManne Ha uHAexkc D B Hassa-
HuH, oTa OyKOBKA 03HAYAET, YTO B MHKpOCXe-
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TAM,
ra€ TOHKO

Ecam HeoOX0AMMO HNpPHKJIEenaTh AeTajlb U3 TOHKOI'O JHUCTa Me-
Taana K 6oJee TOJICTOMY, TO NLIANKA 3aKJIEITKU AOJKHA pacroJia-
raThCs CO CTOPOHBI TOHKOIO JHucTa, a He Haobopor. Takoit Bapu-
aHT HaJe)KeH TeM, YTO POBHBIE Kpad IULIANKHA 3aKJEenKH OyayT
PaBsHOMECPHIO IPHIKHMATh TOHKHH JHCT K TosJcToMy. HcKirogaer-
CH PHCK IIOBPEeANTH TOHKHH JIHCT MOJOTKOM, HAKOHEI[, €CJIM 3TO
HGOﬁXOlIHMO, IIOABJIAETCHA BO3MOHOCTE BBICBEDJIUTHL 3eHKOBKY Ha
TOJICTOM JIMCTE II0J PacKJIenbIBAHHEe BIIOTAM.

Bun
¢ oGpartHoi
CTOPOHbI




Me ecTh 3al[UTHBEIe Auoabl. Ecoim BaMm jgocrajachk
L293 ¢ apyroi 6ykBoit BmecTo D, aTH AMOABI IpH-
JeTcs YCTAHOBHUTH AOMOJIHHTEJIbHO. BHEmHe 3TO
obObruHas 16-BeIBOIHAA MHKpOCXeMa.

Paccmorpum ee nogpoGuee. BEyTpHU ee HaxonsAT-
ca 4 yeunurensa. HanpskeHWe NHUTAHHA caMoOM
MHKDOCXeMEI, KaK ¥ y Hallero MHKPOKOHTPOJLIE-
pa, 5 B. ITonaem + 5 B Ha HO%Ky 16 VSS. Hanps-
JKeHHue MUTAaHus MOTOpoB 4,5...36 B; «mumoc» mura-
HUA MOTOPOB nojxaem Ha HoxkKy 8 VS. Buisoas: 4,
5, 12, 13, GND coexunHsiem BMecTe M HA HUX [OJa-
€M ¢«MHHYC» OT ODOMX HCTOYHMKOB MUTAaHUA. Eciu
BO BpemMdA paboThl MHKpPOCXeMa CHJBHO rpeeTcs,
K 9THM BbIBOJAM HAJI0 NPUNAATH MeJHBIE TLUIACTHH-
Ki s rennoorsoga. ENABLE 1 sriiouaer mep-
Belif Mmoct, ENABLE 2 BkiouaerT BTOpOii MOCT.
C nomompio BeiBooB ENABLE 6yzem takske pery-
JINPOBaTh CKOPOCTh BPAIleHUs MOTOPOB. Ecam Mo-
CTBhI He BKJIIOYEHBI, MOTODHI paborars He 6yayT, He-
3aBHCHMO OT YIPaBIAOIMNX CUrHanoB. K BeIBozam
OUTPUT 1 u OUTPUT 2 noaxmouaem NepPBLII
morop, K BeBogamM OUTPUT 3 u OUTPUT 4 —
BTOpOii. BeiBoasl INPUT 1 u INPUT 2 3ajaior Ha-
paBJIeHUe BPAIleHUs NEePBOr0 MOTOPA, BHIBOJLI
INPUT 3 n INPUT 4 sagaior HanpaB/ieHue Bpaiie-
HHS BTOpPOro moropa. Harnanno ato HaM nokaxker
Tabauna paboThl MEKPOCXEMBI.

ITepBas M BTOpasi CTPOUYKH NMOKA3LIBAIOT HAIIPAB-
JIeHue BpalleHUs B pa3HbIe CTOPOHLI, OCTAJIbLHbBIE
TPHU CTPOKH — JABHUTraTeJIb HE Bpalaercs.

Ocrasoch pasobpaThes CO CKOPOCTHIO BPaIlleHU.
MoO’KHO, KOHEUYHO, NONLITATHCA OBOMTHCH OJHOU
CKOpOCThIO, ener/He exner. Ho Torxa podor Oyaer
aub0 MCAJICIIIO I0JI3aTh, 00 Bpe3aTbcdA, HE yCIe-
Basg obpa6orath MHPOPMAIMIO O IPENATCTBHAX.
ITpome Bcero peryJampoBaTh 000POTHI ABHTaTeIsd,
MEeHSsl HANIPSI’KeHWe MUTAHUSA, HO, K COXKAJIEHWNIO,
MHUKDOKOHTPOJLJIEP He yMeeT aTo jgenats. OH ymeer
TOJIBKO BKJIIOYATh NOJa4y 9HEPruHd B OTKJIOYATh
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ee. 3aTo zesaeT OH 9TO o4eHb ObIicTpo. IIpuaymann
nozaBaTh 3JIEKTPO3HEPIruio MOTOPY NOPIHUAMHU 11O
BPEMEHH.

IIpoBesem skcmepuMeHT — cobupaem menb U3
moropa, barapeiiku M KHOOKH. Ecau Ha)KuMaTh
KHOIIKY YacTO, TO MOTOPYHK PACKPYTHUTCH M He
OyzeTr ycrieBaTh OCTAHOBUThCA. YeM MeHbIe may-
3a MeXJy Ha)KaTuAMH, TeM ObICTpee KPYTHTCH
moTop. To ecTh, moxaBasi HaNPAKEHUE MOPIIUAMMU,
Mbl MOJKE€M peryJupoBaTh CKOPOCThH BpPANIeHHUS.
Yesi0BeK He MOKET 04€Hb OBICTPO HAYKUMATH M OT-
IIyCKaTh KHONKY, IO3TOMY MOTOD XOTh HEMHOTO,
HO aepraetrcs. MUKDOKOHTDPOJLJIED MOKET 3TO Je-
JIaTh IeCATKH M COTHH THICAY pa3 B CEKYHAY, Tak
4TO MOTOp Oyzser paboTaTh paBHOMEPHO.

Takoii croco6 perympoBKH MOIHOCTH HA3BAJIU
IIIAM — [mWHPOTHO-UMNYJBCHAA MOAYIAIIMA
(arra. PWM — pulse-width modulation). IToaxo-
AUT HE TOJILKO AJA 3JIEKTPOABUIraTeNeH, MOYKHO
PETyJIMPOBATH MOIIHOCTh HEKOTOPBIX OCBETHTEh-
HBIX ¥ HarpesaTeJbHbIX IPpUG0poB. CMbBICI 3aKJIIO-
JaeTcs B CJeAYIONIeM: CUTHAJ JEeJIUTCSH HA PaBHBIE
II0 BpEMEHH OTPEe3KH, HAlIPUMED, HECKOJIBbKO MHK-
pocekyHA. YacTh TAKoro BPeMEHHOr0 OTpesKa
9HEepPrus IojaeTcsi, 4acTh — HET, COOTHOIIEHUE
3THUX UACTel U PeryJupyeT MOIIHOCTEL HATPY3KH,
9TO BHAHO M3 rpa(phmuKos.

Hobpele goau caenanu 3a HAC 4acTbh padoTbl
M Hanucanu O6mbiamorery aas pabGorer ¢ [ITUM.
Arduino aenuT KasKAyio MOPIUIO d9HEPruu Ha 256
vactedt, or 0 go 255. CoorBercrBenHo 0 — 3To OT-
CYTCTBHE CHI'HAJA, a 255 — 3TO MOCTOSAHHBIN CHTI-
HaJ (MakcuMaJbHasg MOIIHOCTH). 256 ypoBHEH —
9TO B HameM ciay4ae maoro. Ilam G6yzer gocraro4-
HO 3..4 ypoBHsa, Hanpumep, 25%, 50%, 75%
u 100% oT MakcHMaJILHOW CKOPOCTH BpAIleHUS
BaJia MOTOpA.

K. XONnocCcTtoB
ITpodoaxcenue caedyem.

B APCEHAN
UHCTPYMEHTOB

H3 o0branoi MebeIbHOI NeTIH MOKHO CAeJaTh YA0OHbIe Py4HbIE
THCOYKH AJs 00paboTku Meakux geraseil. [[J1sa 3TOro KOHYMKHU
oeTJu HeOOXOAMMO COTHYTh, KAK MOKA3aHO HA PUCYHKe, U II0J0-

Oparb 60aTHK C raiikoii-6apamkom. J[anHAa GONTHKA JOJKHA OLITH
He MeHee 30 MM.



UIPOTEKA

Pesurosoe

Kone4yko

ceM JIIOOMTEIAM MHTEANeKTYAIbHLIX pasBiie-
YeHWH XOPOIIIO N3BECTHHI 3JeMeHTh TeTPpaMH-
HO. 9TO (PUT'ypHI, CIOKEHHEIE H3 YeThIPeX OH-
HAKOBBIX KBAJPATOB, COeAHHEHHLIX CTOPOHA-
MH (OT rpevyeckoro tetpa — uernipe). Beero
CYIIECTBYET IATHh PA3JIHYHLIX 3JEeMEeHTOB TeT-
pamuno. HanGonee napecrnas urpa, ocHOBaH-
HAs HA OTHX dJEeMEHTax, — TeTrpHc, u3obpe-
TeHHEIIl COBeTCKHM MporpaMsMucTroM Anexceem
IMasxuTHOBEIM B 1984 roay.

C TeTpaMHHO CBA3AHO MHOMKECTBO MHTEpPeC-
HBIX 3a/1a4, MHOTHE H3 HHX CTAIH IIHPOKO U3-
BECTHBI ¥ BOLIJIM B IKOJAbHBIE y4e0HbIe KHUI'U
no maremaruke. Cerosas Ml npeaiaraeM BaMm
HOBYIO I'OJIOBOJIOMKY, HCHOAB3YIOMIYIO HAGOD
dJIeMeHTOB TeTpaMuHO. Haszosem ee «AHTH-
cJan-TeTpaMnuHO» .
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«<AHTHCAAHA-
TETPAMHHO»

Ho crauasia M3roTOBUM MUIDOBbLIE 3JI€MEHTHI.
Hx dopma nokasana Ha pucyske 1. Cropony
obpasyomiero KBaJpaTHKa pPeKOMEHAYeM
B3aTh 1 ex. = 20 mM. BaXHBIM 3JIeMeHTOM
3TOH rOJIOBOJIOMKH ABJAETCA Kopobouka. OHa
AoJiKHA ObITh ¢ OOPTHKAMH, BHYTPEHHHI pas-
mep ee 5x9 ex. (puc. 2).

Banada — pasMecTHUTh 3JIEMEHThI B KOpobou-
Keé Tak, ‘ITOGN HH OZIMH M3 HUX HeJIb3i GlelU
CABHHYTH HH BBEpX, HM BHU3, HU BJIEBO, HU
BIIPABO, HH B KAKOM HanpasJjeHHH. 5 cuuraio,
YTO 3a/1a4a 3Ta UMeeT eJIMHCTBEHHOe pelleHue,
U, 4TOOLI HAWTH ero, NPHAETCA H3PSAAHO MOJIO-
MaTh rojiosy. Beap Heapom CJI0KHOCTH 3TOM
rOJIOBOJIOMKH OIIEHMBAETCH CIeNHUaJHCTAMH
B 6 6asioB no 7-6asrbHON mIKase.

B. KPACHOYXOB

2

HE MIE3L B AKBAPUYM
PYKOMN!

HasecTn nopsijlok B aKBapmyMe BaM MOMOI'YT CAMOAEJbHBIE
MBI U3 HPOBOJOKH. UX MOMKHO caesaTh JIOOOM AJUHBI, B 3a-
BHCHMOCTH OT ryyOMHBI akBapuyma. IIpoBoJIOKY BO3bMHTE M3
MATKOH CTaNM UJIU MeAu AuamMeTrpoMm 3...3,5 MM.

Cravasa M3roToBbTE CIMPATBLHYIO YACTh IIUIIOB. B ee Koabua
BCTaBbTe NPSAMYIO YacTh, OHA JA0JI3KHA cBOOOAHO, 6e3 TpeHusd Iie-
peMeImarbCcsa B CIMpaJaX. 3aTeM COrHMTEe KOHIIBI IIPOBOJIOK MO/
PVYEH LIHAIIOB ¥ 3aXUMHbIe I'VOKH. OCTAJIOCH IPUNAATE KPIOYKHU
IS KOJBIEBOM Pe3MHKHM M HaxeTh pe3uHKy. IIlUnmnel roTossl.
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Ans Tex, KTo TaK n He peLunsn
rosioBOJIOMKH
B pyb6puke «rporeka»
(cm. «JleBwy» Ne 2 3a 2015 ron),

ny6nunkKyem oTsBeTsl.

3752 + 3752 + 3752 + 3752 + 3752 + 3752 + 3752 = 26 264
702 641 — 693 156 = 9 485

ITozdpaensem nobedumens!

B pedakxyuio npuuLio MHO}CECME0 nucem
om wumamedJaeil, omzadasulux Kiluesoe cl080
Kk Kpocceopdam emopozo noayzodusa 2014 200a.
ITepévim npasunvHo onpedenru KOHLMPOJLbHbLE CLOBA
u xawuesoe caoso «JJETAJIb» Anexcandp Psabos
u3 Canrxm-IIemepGypeza.
B kauecmee npusa Anexcandp noayvaem
anexmpono63ux Hammer LZK600A.

Fnasubiii pepaxrop S
JLIERIIEAR s B éauncainuux nomepax:
Orsercreennniit pepaxrop
«JleBLun»:

anE:euecmnoe xDO.M. AHTOHOB
0XEHUEe K XypHany YAOXOCTBEeHHbLIH peaaxT.
«lOHBIA TeXHUK» A.P. BENOB Sy b B
OCcHORSHO Au3aiin 10.M. CTONINOBCKAS CJIEAyIoleM HOMepe KypHaja Bbl
0 K y3Haere
. ;;:."3:3291%2;‘;’ r%a.n:mmg?‘nouaa Habop © coBerckoM nporpamme 1970 — 1980-x ronos mo
Komnsiorepnas i CO3JaHHUIO JYHHONW KOCMMY i y
Unaexc 71123 X TATAPuuo"pcauq S B ecKoii 6asnl «DHEpPrus-
NS Sas Toacmth b o 1 - 5 CTaThe MOAPOGHO OMHUCaAHBI OPOUTATEL-
s asesmsh iz ; _:,_ nPoxquoaA HBIH ¥ MOCAZOYHBIH MOAYIM U AaHbI LILBETHLIE pas-
KTO| Al i
Wsarom: ppexTop T.A. KY3SbMEHKO !l_altépl)]mu GymaskHO# Mogen KOCMHYeCKo 6asb! mis
«IOwast , OAD 44 OJIHEHU A Ball
e s - O e, 0AD i . Ouee €ro Myses: Ha croJe.
oo oamiea Ne 2. evars ogoervan van. Ycnom. ne. n. 2+axn. Yvemio-ua, n. 3,0, 6 € JIEKTPOHIMKH NPOJOJIKAT CTPOHTE po-
o,m”:::?“ow_,\_ ke o -a-a:-_umTu OT-IBLIECOC, & CYAOMOAEIUCTEI CMOI'YT MMOCTPOUTH
Kpaci n 4 hd
o@CeTHOn neva 2+ o THNOrPadun-, Gunman «Dabpuca 10 HAIIMM peKoMeHAauNAM AEHCTBYIOLLYIO MOAeD
800, xan o6nacry r. Aowrpos, yn. M . CTOPOJKeBOro KaTepa MOpCKoif OXPAHEI.
XQ"‘”",_M it , Hosommnr . 5a. Ten.: (405) 6985.-44-80. Bragnmup Kpacroyxos Ve OPUTOTOBMI Ausa
YPHAN 38perncTPHpoRan Po a
Munctopcrae w0 nenass BAaC r'oJIOBOJIOMKY, PasBUBaAOIMYIO coobpasuTesns-
cpeacre X . -1243 HOCTH, HY M, Kak BCeraa, ‘JIGBIUHD AacCT HEeCKOJ k-

Acxnapauns o coormercramm AslcTauTonsma no 10.02.2016
Bunycx wanaumn OCywecTanen npu o no,
O.n.p.nmoro BsrewvcTea no nesarm w

KO InoJieaHbIxX cosBeTos.




APTUWUIEPUACKUN KUMIUIEKC «BEPFEI »
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