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ubEPKYIN

epBLRIC YNOMHHAHHA O paspadorke
NepPCNeKTHBHOrO MCTPEeOUTENsA ¢ KPhI-
Jom obpaTtHOH crpexoBuaaoctu B OKB
II. O. Cyxoro moaABHJIMCH B 3aNaXHBIX
aBHAIMOHHBIX JKypHaJjgax B 1994 —
1995 romax. CuuTajioch, YTO K €ro
IPOEKTHPOBAHUIO NPHUCTYINHIAN B KOH-
e 1980-x roxos. B nybaukauuax sra
MaIlIMHA OpoOoXoaHMJIa II0JQ HHIAeKCOM
C-32. Oguako npoeKT ucrpeduTes
HOBOTO IMOKOJIEHHMS €eIle J0JI'0 HOCHJI
rpud «COBEepPUHIEHHO CEKPETHO».

B o6cTraHOBKE CcTpOKANHIIEN ceKper-
HOCTH 25 ceHTabops 1997 rona cocro-
SAJICA NMEePBBIN ITOJIeT HOBEeHIIero 3Kc-
nepuMeHTaJbHOro camoJgera C-37-1,
B JajJbHeHNIeM NMOJYYMUBIIEro HaA3RAa-
aue Cy-47 «Bepryr». Camomaer mox-
HAAJ B BO3AYX JIETUYHK-UCIBITATENH
OKB Cyxoro Hrops Borunues. 30-mu-
HYTHBIM mnoJiet «Bepkyra» npounres
0e3 3aMeYaHHH.

OCHOBHBIMH IIPpEeHMYyHIECTBAMH MHO-
rohyHKIHOHAJIBHBIX MCTpeOuTeJIel ¢
KpPbLJIOM O00OpaTHOH CTPEJOBHIHOCTH
ABJISAIOTCHA 3HAYHTEIbHOE YBeJIHYeHHe
a’pPOAHHAMHYECKOr0 KadyecTBa KPhLIa
B 00JBIIOM OHANA30HE CKOPOCTEei, Io-
BbINIEHHE NOAHEMHOM CHJIbI, yJIy4dlIe-
HHEe B3JIeETHO-NOCAJOYHBIX H MAaHeB-
PEeHHBIX XapPaKTepPHCTHK, 2 TAKMXKe ocC-
TOWYHBOCTH, TPENATCTBYIONIEH CBAJIH-
Baauio B mronop. OCHOBHOMH iK€ Hedo-
CTATOK CXeMbl — IIPH YBEJIHYEHHH
CKOPOCTH BO3AYIIHOI'O MOTOKa, obTe-
Kamwiero Kpeuio, HabJgogaercsa ynpy-
ras IOJIOKHUTEJNbHAs JUBEepPreHIus
Kpbljla — CKpPy4YHMBaHHe, — KOTOpas
MOJKeT NPHBECTH K pa3pymieHHIo ca-
MoJieTa. A yBeJUYEHHE IIPOYHOCTH
KpbBLJIa HeH30e/KI0 NPHBOAHMT K YBCJIM-
YEeHHI0 MAacCChl caMoJieTa, 9TO CBOJHT
K HYJIK0 BBIMIDBINI B ITOJB€MHOH CHJIE.
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Puc. 1. Muorouyenesoii
ucTtpeburens Cy-47.
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Puc. 2. Cy-47,
Bua cCBEpXy.

Haxkogel, KpsLIO ¢ 06paTHOM CTPEJIOBHIHOCTHIO
HMeeT yBeJIM4eHHOe J1000Boe COIPOTHBJIEHHE, YTO
OCODPLTITIO BAMETHO HA CBEPX3BYKODLIX PostIMax
moJjeTa.

Oanaxo yxe B cepeaure 1980-x rozos Bce Teope-
THyecKne npobsiembl O6bLIH pemieHsbl, H MOA PYKO-
BOACTBOM IyiaBHOro KoHcTpykTopa B. C. Konoxosa
B OKB Cyxoro 3aBepIInJiH MOArOTOBKY IpeaBapH-
TeJIBHOTO HpOoeKTa camojera cepun «Bepkyr». On-
HOH M3 IVIABHBIX TeM ABJIAJACH 3aja4a CO3JAaHHA
MHOTroIejaeBoro ncrpebunrens nairydsoro 6asuposa-
HUSA JJs aBHaHecylqux kKopabieir npoexra 1143
(«Aagmupan KysuHeuos», <«Bapsirs) M aTOMHBIX
aBuaHoceB (roJIoBHOM « YJIbAHOBCK» ). K coxaue-
HU10, nocse pacnaga CCCP ¢hurancuposasue mmpo-
exra naxybroro ncrpeburens Cy-27KM 6su10 nipe-
KpaljeHo M3-3a CBePTHLIBAHHUS ITPOIPAMMEI CTPOH-
TeJbCTBA ABHAHOCLIEB.

Onnaxo B OKB Cyxoro Tema camosieToB cepuu
KOC (xpbw10 06paTHOM CTPEJOBHAHOCTH) He OhlLIa
CBEPDHYTA, U B UTOre HA COOCTBEHHBIE CDEJICTBA
OKB 6511 TOCTPOEH M HCHBITAH B MOJETe 9KCIIePH-
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MEHTAJIbHbII CAMOJIET, MOJYUUBIINM, KAK yKe CKa-
saHo, HasBaHue Cy-47 «BepkyT».

Koncrpykuus camonera Cy-47 «BepryT».

CamosieT BBITIOJHEH M0 A9POJNHAMUUECKOH cXe-
Me — «HHTerpajabHbI MTPOAOJbHBIN TPUILJIAHY C BBI-
COKO PACIIOJO0KeHHBIM KDPBLIOM 00paTHON cTpeJo-
BHIHOCTH, IeJbHONOBOPOTHBIM IEePEeJHHM I'OPH30H-
TAaTBHBIM H XBOCTOBBIM onepeHuneM. KoHcTpyknmeii
KPbLIBEB TaKKe obecrieunBaeTcs BO3MOXKHOCTH BBI-
MOJHEHHA AUNHAMHYECKOrO TOPMOMKEHHS C BbIX0/I0M
Ha yrisl 10 120 rpaaycoB Ha CKOPOCTAX OT Hpezeb-
HO MaJIbIX 10 CBEPDX3BYKOBBIX.

IIpu cosparnm camostera ObLIa peajM3oBaHa IPUH-
IUIMAIBLHO HOBas TEXHOJIOTHA U3TOTOBJIEHUA B CcOOP-
KU IUIaHepa caMoJieTa U3 KPYIHOrabapuTHEIX JeTasen
# y3u10B. [11aHep BHINOJIHEH U3 KOMIIO3UTHLIX MaTe-
pUAaJIOB. B KOHCTPpYKRIIMH caMoJIeTa IIHPOKO HUCIOJIb-
3YIOTCA CepHITHbIE Y3JIbl X arperarsbl COBPEeMeHHBIX
ucrpeburesei 4-ro nokoseHua mapku Cy-27.

JKCTIepUMeHTANLHEINA caMoner Cy-47 OwlT cHAD-
»’eH TypbopeakTHBHBIMHM asuratensmu [[-30D6,
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MepegHsas [ \
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Konec. 58 / 67 /

Puc. 5.

Cxema CKNenku
BO34yX0-
3ab60pHHNKOB.

Puc. 4.
3angHssa croiika
xonec.

[ FABAPUTHbBIE PA3BMEPbI
CAMOJIETA CY-47 4
o g T T S e R L 16,70 m
ANVHA CaAMONeTA ...ccuueennennnnennnnnnn 22,60 m
BoicoTta camMoneTa.......ceeeeeeeennnnnn.. 6,40 m
Mnowans KpbiNa .......ooeeeeeennen.... 56,00 m?
Macca B3NeTHAN vovvvrvnnnnnnnnnnnnnn. 25 670 «kr
Macca MakCMManbHas ......eevun... 34 000 kr
Tvun ABUraTens c..ceceeeuu... 2TPAAOAD O-30D6
MakcumanbHas CKOpPOCTb:
Y SOMIIM lsisississssssoncscasanasssn 1 400 km/4
HA BBICOTO . ciitviciscsscsiosion 2 200 kMm/4
ey g Yy o ot RS G e SIS WL SR S 18 000 m
DRMTTRIK e deooriusiantttssasvetecosaevaidt 1 nunor

A



Puc. 6.
CunoBow kapkac rosenska
(cekuusa 2).

. Puc. 7.
Cknevika yenTponnana.

Pwuc. 8.
lMNMpuknevika nonypam
asuraresien.

PACIOJIOKEHHBIMHA B XBOCTOBOM
gyactu (rozenska. Ha BepxHel
MOBEPXHOCTH (Io3eIfAKa UMeroT-
cs JBe CTBOPKH, CJyKalue IJis
JIONIOJIHATEJIbHOI0 3abopa Bo3jyxa
npm MAHORPHPORAHMM 1 HA B3JIOT~
HO-IIOCAJI0UYHBIX perxumax. O00-
pyZOBaHMe IPUMEHEHO HOBelIuee,
OTeYecTBeHHOI'0 MPOU3BOJCTBA.
Boopyxenue. B coorBeTcTBUH
¢ kagonamu Texnosnoruun CTEJIC
fosabinas yacTs 6OPTOBOTO BOOPY-
JKeHWA pasMelleHa BHYTPpH (rose-
asska, R 0cOOBIX Ccayvyasgx BO3-
MOXKHA IOJBECKA PaKeT ¢«BO3AYX-
seMus» ¥ ynpasjasembix 6omb6 Ha
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Tak esirnaauT GymaxHan Moaesib MHOrouenesoro ucrpeburtens Cy-47.




TOT BO3JIYIIHBIA 3MeH O4eHL BHIMTPLIIIHO CMOT-
purca B HeGecHOH rosybomuane, ocobeHHO eciH
HOKPACHTH ero B 1ser Meta/utHK. CocTonT 3mei
U3 Tpex cJ0eB — HacToAmMi Tpumiad. OcHoB-
HYIO TOABEMHYIO CHJIY CO3JaeT NeHTPAJIbHBIN
CJIOH, a ABa JPYI'UX, BePXHUH U HYKHUH, — Jie-
kopatuBHbIEe. OHU-TO U AEJAIOT 3MeH MOXO0XKHUM
ma HJIO (puc. 1).

3aMeTHM, YTO NPH HU3TOTOBJIEHHUH TAKOTO
BO3JIYIITHOT'O 3MesI Bbl BIIpaBe H3MEHUTb (DOPMBbI
HAJCTPOEK M Jarke CMoO)keTe CHAOAHTH 3Mes
KaKHMH-HUOY/b AOIOJHHUTEIbHBIMH AeTANSIMH,
Hanpumep, ycukamu aHTeHH. HmeitTe TOJIBKO
B BHAY, 9TO 0OJIBIIOE KOJIUYECTBO JHIITHUX Je-
Tajieil OTPHUIATENBHO CKaXKeTcsa Ha aspoJuHa-
MHKe 3Mesl, II0dTOMY He IlepecTapaiTecs.

Y Hamero aMes He TOJILKO HeOOBLIYHBII BHI,
OH TaK’Ke BBIIOJIHEH U3 HeOOBIYHBIX AJIA I0H00-
HBIX MozeJieil marepuaJsioB. Kapkac ero cagenas
M3 JINCTOBOI'O TEKCTOJIMTA TOJIIIHHOK 2...2,5 MM

BOZAYWIHDIV 3MEV
KHAO»

Ha TonmuHOM 1 MM. OcrasipHbIE JjeTajli 00bIY-
Hble. V3/eUKa YeTLIPeXCTPOIIHAS, XBOCT 3Mes
ABOITHOM, (han Ha KaTymke He meHee 100 m.

IMpesxae yeM ONPUCTYIHUTHh K M3TOTOBJIEHUIO
3Mes, OnpejeauTech ¢ pagMepamMu. B mHamem
sKypHAaJie pe/icTaBJIeHbl MUHUMAJIbHBIE pa3Me-
PBI 3Mes, BBINOJHEHHOI'0 U3 YKA3aHHBIX BBIIIE
Marepuanos. EciH Balia MoJiesb MeHbIe, TO
1 MaTepuassl norpebyrorcs gerde. Hanpumep,
BMECTO IJIEHKH IPHUAETCA IIPUMEHATH KaJIbKy,
a 1A Kapkaca 1nogoopars 6oJiee JIeTKHi, HO He
MeHee TTPOYHBIH MaTepuaJl.

IloaroroesTe Tak:Ke Tpedylomuecs BaM HH-
cTpyMenThl. [l paGoThl HEOOXOAMMEI JIOO3HK,
HANWJIBHHKH H TEPMOPOJHK AJIS CBADKH I10JIH-
9THJIEHOBOMH IJIEHKH, & €CJIM TaKOro HeT, IpH-
JleTCs U3rOTOBUTH €ro CaMOCTOATe]bHO U3 MOH-
TaXXHOTO 3JeKTponasjbHUKa (puc. 3).

BesycaoBHO, Jiydine BCEro HCIOJb30BaTh
JIMCT TEKCTOJHUTA TAKOr'0 pazMepa, 4To0bl MOXK-

1 OOTAHYT MOJHATHIIEHOBOM IJICHKOH.

BMECTE C APY3bSIMMU

Boxkogele cTOMHKH, yAep:KUBAOIIHE BEPXHUN
M HVXXHMH JUCKH, BLIIOJHAKT POJb CTAOMIN-
3aTOPOB NPAMOJIMHEHHOIO [10JIeTa U CAeJIaHbI
M3 TOHKOTO U NPOYHOIO [IPECCOBAHHOI'0 KAPTO-

HO OBLJIO BBIMMJIUTH KapKac-o0pyd IeJHKOM.
Ho MOXHO H CKJIEHUTH €ro U3 OTHAeJILHLIX AYTo-
00pa3HbIX 3JIEMEHTOB IIPU IOMOIH YHUBEp-
cainbHOro kjaes. Mrak, BeimuauTe 00pyd HIH
€ro OT/ieJIbHbIE CeKTopa U obpadoraiiTe ux Ha-

nuaoHaxX Kpbuibes. Oxna 30-MM nmymka ycraHOB-
JIEHA B JIEBOM HAIUIBIBE KPhLIA.

BanmaresnHO uayunrte uyepresxm u cxeMmy
ckaeliku. PaGory Jyume pasGHTL Ha HECKOJBKO
ATATNIOB — OTAEJhHO BBIIOJHUTE cOOPKY (hrozessi-
JKa, KPBLILEB, XBOCTOBOI'O ONEPEHHS, IIACCH.

Coopka rozensika.

CHavasa aKkKypaTHO BBIDEXbTe Pa3BeDPTKH Je-
Tanen Grosenska U coeAMHUTENbHEIE AeTaxn. s
ynpomeHus c60pku, 4To6bI He nepenyTraTh OT-
AeJIbHbIC PA3BEPTKH IIPH CKJIEHKe, COBeTYeM IpPO-
CTABHTH KApPaHJAIIOM HOMED KajsKA0H pasBepKH
HA BHYTPEHHEH 4YacTH KaKJA0H JeTasu.

CoeauanTeIbHBIC KJIATAHBI BHIIOJIHEHBI HA OT-
ACJIbHBIX AETANAX-NOAKJIaAKAX. ITO MO3BOJSET
cAejIaTh CKJIEMBaeMble CThIKH MPAKTHYECKH Hes3a-
MeTHhIMH, Ge3 HaxsecroB. Homepa passeprok
YKaszaubl Ha cxeme cbopku. IIpukieiire nogkaan-
KH K COOTBOTCTBYIOLICII pAQODCPTHC Tar, 4TOODI
TPEYTOoJIbHEIE KJIATIAHBI BHICTYIIAIN 38 KOHTYP CO-
OTBeTCTBYIOIeH pasdsepTku. Ilocsae aToro MoxHO
Oyzner ckaenTs QIO3eJAK B eHHOE 1IeI0e.

He 3abyabTe: gerasm ¢ HOMepaMy KeJITOro IBeTa
Iepe/i BKJICHKOH B (Dro3eissk HeoOX0AMMO HAKJIEHTh
Ha mIoTHy© Gymary. doHaps KabUHBI IUJIOTa JIYU-
LIIeé BCEro M3I'UTOBHTH M3 IJIOCKOU OYTBIJIKHM OT IIaM-
IyHsA, OTPE3aB YroJi ¢ IJIaBHbIM HpotuiieM. MoXHO
TAKIKEe CKJICHTHL ero M3 OTAeNbHBIX OYMasKHBIX paa-
BepTOK 53, 54 1 55 (puc. 1 u 2). Coepuusiores gera-
JI € IIOMOIIBI0 COOTBETCTRYIOIUX MOLKIAL0K.

Coopky (rosensxa HAUHHUTE CO CKIICHKHU BO3AY-
xosabopHuKOB aABHrareneir — ger. 15, 16 u 17 —
COrJIaCHO PHCYHKY 5. 3aTeM M0JTAIHO HepexoauTe
K rufKe H CKJIeHKe 3THX Xe M APYIruxX Aerasieii co-
IJIACHO pHCYHKaMm 2, 3 u 4. [lanee aer. 12 npukieii-
Te Ha IUIOTHYIO GyMary miam BaTMaH U CKJeiTe jger.
14, 17 n 19 cornacHo pucyHKY 5.

HaxuneiiTe Ha BaTMaH CHIIOBBIE (opmoobpasyomue
Aerann prosensxa — 22, 25, 26, 27, 28, 29, 30, 35
u 38 (puc. 6 u 7). Jlanee k nonyuennoi moxc6opke
npuKJeiTe obmusky 21 ¢ noakaankoit 20 1 HakIag-
Ky 20.

IToxa ckJeitka COXHET, MOMKHO CKJIEMTb HOCOBYIO
qacThb (hrosesdxa. AKKYpPaTHO BhIpexbTe jger. 1, 3,
4, 5, 6 u 7. CrueiiTe uX corsiacHO cxeme cGOpPKH.



8? Wnarar

Puc. 2. 9nemenTs kopnyca ames.

nuabHUKOM. CrileliTe ceKTopa MexAy coboii
9IOKCHIHO-IHAHOBEIM KJIE€M, YTOOBI MOJIYUMII-
cs poBHLIHA 00pyy4.

Hna obrayxku o6pydya Hy>KHA caMas TOHKAasA
MOJIMATHIEHOBasA IUJIEHKA. B MarasmuHax oHa
npopaercs 4 BUAOB TOJNIMHBI, TAK YTO BhiGepu-
Te MOAXOAAIYIO. BhipexbTe M3 miIeHKH Kpyr
Auamerpom Ha 100 MM Gosbiie auamerpa 1eH-
TpanbHOro obpyua. Ilepen obrsskkoit 06pyua
noATroTOBBTE paboyee mecto. Ha pabouwnii crour.
rje OyzeT NpoOM3BOAHTHLCHA CBADKA IJIEHKM, I110-
JIOJKHTE JHCT 3-MM (haHephbl pasMepoM GoJibie
mnomanau obpyda. PaHepy 3acTeNMTe JUCTOM
mioTHO# 6ymaru. He cienyer sakpeiBaTh damne-
Py HECKOJBKHMH CJIOSIMH raser, MOTOMY YTO
TeKCTHI B u300paskeHna Ha rasere GyayT mpo-
CBEYNBATH Yepe3 IJIEHKY M OTBJIEKATH OT CBap-
KH, MOJKeT HOJIYIYUTHCH HEPOBHBIN UM HEeKaue-
CTReHHEIA 1IORB; Oymara ma ¢amepe momnna
ObITh OZHOTOHHOM.

ITepexn capxkoii caenaiite Ha 06pyue yeTKHe
M spDKHe MEeTKH, MOKAa3bIBAIIINe NPOXO0KIe-
HH€ OCeBOH JIMHUH 3Mes yepe3 HEeHTP obpyua
(puc. 2). MeTkH HEOOXOAMMO CAeNaTh HA BepX-
Heil 1 HUIKHe#l cTopoHax obpyua.

Ha noarorosnennoe mecto nmosoxure BuIpe-
BAHHBIH Kpyr nmoausruiaeHa. Ceepxy ma Hero
nosnoxxure o6py4. Kpaem nosuaruiena, seicry-
NAOIAM 3a npejessl 00pydya HAIPOTHB METKH,
oGepHHTEe O6pPYY M HmpoKaTaiiTe IJEHKY rops-
yuM poaukxoMm. IlloB caenaiiTe anmHOM 5 cM
BHYTpH o0Opyua. KyCOK NJIEHKH OKOJI0O MeTKHU
6yner npuxsauen. [lanee Takyio e orepanmnio

(IIpodoarxcenue na c. 11)

Crnenyomuit Kpynusii ysen — nertponnan. K ser.
26 cepxy mpuxjeiire ger. 27, a CHHM3Y NpHUKJIeHTe
pebpa xectroct 29. CO0pKa yana KpeneHus KPbI-
JIbeB HAYHWHATCS ¢ rubkw u cxaeitkn ger. 30, npex-
BApPMTEJIbHO HAKJIEEHHON HA IJIOTHYIO OyMmary. Iljs
obsierdieHns rubKM COBETYEM C YCHJIMEM IIPOBECTH
IIYCTHIM CTEPKHEM IMAapUKOBOM PYYKH 10 JHHUAM
cruba neranm.

Ckueiire ner. 29 u 30 corznacno pucysky 6. [Janee
npukJjenTe obmmBry 31 u 34 ¢ noakaagKamMu co-
IJIaCHO pHCYHKY 7. BeIpexxbre Kpuitba 49 u KoHCO-
au kpeuIbeB 50. Coraure neranw no awausm eruba
H CKJICHTE.

Hanee coBeryem H3roToBuTh 610K ABHraTesNeil.
Bripesxxbre o6musky 33 u 34 u coorsercTByIOImNe
nojakgaaku. I[IpukieiiTe moAxIaAKH K OBIIUBKE CO-
riacHo obosnagenuio. Beipeskbre ABe cuMMeTpHy-
Hble aeT. 47 (cuioBas paMa) M HaKJelTe HX HA BaT-
maH. I[Ipakaeiite obmusky 33 u 34. Braeitre dop-

moobpasyomue mnasroyrel 35 u 38. BripexkbTre
obmusry 37 u coorsercTByOmNE NOAKAAAKH. BLI-

pebTe H NIPHKJEeHTe HaKJaJKN CHI0BOM paMbl H1.
Bripesxbre pazsepTku cones asurarenaei 40 u coor-

BeTCTBYIOIMEe noAkJagku. CBepauTe X B BUAE
KOHYCOB M BKJIeHTe NOAKJAAKH B KOHYCHI.

Beipesxpre mmanroyTs: 42, HakJelTe UX HA BaT-
MaH u prJicHTe B Konycor 40. Beipexbre passepr-
KM MOBOPOTHBIX comnes 41, CBEPHUTE UX B KOHYChI
U BKJIeiTe BHYTPL conen 40. Boipesxnre crabuiu-
3aTOPBI 57, COrHUTE UX 110 JMHUAM cruba U npH-
KJelTe Ha (DIO3eNAXK COrJIACHO CXeMe CKJEeHKH.
Tax ke BoIpeskbTe U NPHUKJEHTe HA IITATHBEIE Me-
cra kuiu 48. Jlasee BEIPEKbTE U COTHUTE B BHJE
KOHYcOB zieT. 46. CkileiiTe ux ¢ MOMOIIBIO COOTBET-
CTRYIOINMX IMOJAKJIAIOK.

BeipexbTe aeT. 44 U paspekbTe ee IMoroJaM.
CBepHHNTE 3aroToOBKM B Buje TPyOOK M BKJeTe
B z1eT. 43 1 45 coorBercTBeHHO. [IpuKkieiite Ko-
Hychl 46 corsacuo cxeme. ITocse aToro MoKHO
NPUKJIEUTh KPBLJIbA HA IITATHBLIE MeCcTa.

He 3abyabre BBIpE3aTh ¥ NPUKJIEUTH MEepeaHue
KpbLIba 56 corsacHo cxeme. B sakmouenue c6op-
KH MOJICJTH CKJICHTE IIACCH COIVIACHO CXeMe (‘ pHuc. 3
u 4)- Coo-rae'rc'rnytomne paspepTiKH AcTaJCH LIac-

CH npuJiararTcs.
A. EFTOPOB, B. TrOPUH
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3APABCTBYM,
COAHBIWKO!

PasBuTHE T@XHOJIOrHM, CAMU 3HAETE, IPOUCXOIUT
OLIeTPo. A pMEOTE 0 HORLIVMT maRTIANAMI AN Tpahy
IOTCH B HOBBIE pecypchl. Y nmpes/ie Bcero — pecype
3HEePreTHYeCKHW#, MONPOCTY TOBOPHA, BCEM OUYEHbL
HY’KHA dJIeKTpHYecKas 3Heprud. Ilpeacrassre, 4TO
CJIVIUTCSH, €CJIA BHE3AITHO MCUYE3HeT dJIEKTPHYEeCTBO.
Hasan, B KaMEHHBIN BeK, B Iellepsb!, K KOCTPAM H OXOTe C NaJKAMH H mpamamu!

Ceituac MuI nosryuaeMm 70% MHPOBOH BEHIPAGOTKH 3JIEKTPHYECKOH DHEPrHH CAMLIM IPHMHTHBHEIM CIIOCO-
60oM — ckHraeM MCKOIaeMoe TOILIMBO, HArpeBaeM TeILIOHOCHTE)Ib, OH KPYTHT TypOMHY, TA — IeHepaTop,
H BOT OHO, 3JIeKTpH4YecTBO. IIpaBia, HaZ10 OTMETHTH, YTO 3a AOJIrHEe IOALI HCIIOJIb30BAHHUA TAKOH CII0COD H0-
CTHUT JOBOJIbHO Hemroxux nokasarenei: KIIJ rennosnexktpocrasnun cocrasiaser 60 — 65%.

Ho uenoBexky, Kak M3BECTHO, Bcerga xodercs Oosibmero. Y BOT B CBOe BpeMsi CIEUAJMCThI 3aJyMAaIUCh
06 JHEepIreTukKe, OCHOBaHHOﬁ Ha UCIIOJIb3OBaAaHHUH BOSOﬁBOBJIHeMbIX MCTOYHHUKOB. I’Ipexcne BCero aTo — BeTep
n conHne. Kak BBl moHMMaere, BeTep Ha 3eMmJie He HCYe3HeT, noKa ectb CosHie, a ConHne B OnMxaiimue
HECKOJIbKO MHJLJIMOHOB JIeT FaCHYTh He cofupaeTcd, XOTA X Ha HeM ObIBAIOT IIATHA.

A CKOJBKO 2Hepru# MoxkHo noayuuts or Connna? Teoperuuyeckn — oueHb MHOro. CostHeYHBIe JIy4H J0-
CTaBJAIOT HA OKBATOD Hamiei miaHeTshl MomHOCTH 1 000 Bt/M2.
IIpaBaa, HaO y4ecThb, YTO U3-3a CMEHbI AHSA U HOYHW CPEeJHEeCYTOYHBIe
3HAYEHHA 9TOM MOIIHOCTH ropasio CKpoMHee. JTO BHAHO Ha KapTe
pacnpeaesieHus COJTHEYHON 3HEPrHH IO IMOBEPXHOCTH 3€MJIH.

Hem AaJiplae OT 9KBaTopa, TeéM MeHbIlle HHTeHCHBHOCTL COJIHE'THO-
ro M3JIy4eHHS U TEM MEHbIIe S9HEPIrHH OHO JOHOCHT /0 IIOBEPXHOCTH
3emun. [lo HAIIMX ¢ BAMH POAHBIX POCCHHCKHMX IIPOCTOPOB B COJIHEY-
HYIO norogy poJieraer Bcero okosio 100 Br/m%. Bupouem, u 3T0 He-
IJI0X0, YYHTHIBaA TO, 4To 3a 9T 100 Bt aHepruu MbI ¢ BaMu He 3a-
IJIATHJIM HU KONEeHKH — OYKBaJbHO caMo ¢ Heba cBanuioch. Ho
€CTh 3arBO3/IKa: Ballla CTHPAJbHAA MAIIHHA WJIH Jlake TejedoH He
MOryT pa6<3'ra'rb Ha comHeYHOM ceere. HykHO yeM-To npeo6pa3oBaTh
COJIHEYHBIN CBET B 3JIEKTPUUYECTRO.

OTHM «4YeM-TO» SABJAETCH (DOTOITEKTPHIECKHI npeo6-
pasoBarTeiib, OH Xe — (doroanement. [lepsriit doroare-
MeHT ObL1 cospan AuiexkcangpoM CTONETOBHIM B KOHIE
XIX seka. Hy, a nepsyio conneunyio Garapero mpoaeMoH-
cTpupoBain corpyaauku Bell Laboratories 8 1954 roay.

IIpuEnHMn paboTe cosHeuHOIH bGarapen sakJoyaercsa
B CHOCO6HOCTH NOJYIIPOBOAHHKOB HCOYCKAaTh SJIEKTPOHBI
npu ofnyuenun ux cperoM. A ABHIKEHIC IICKTPOHOB —
9TO M eCTh 3J1ex'rpuqecxuﬁ TOK.

YeTpoiicTBO aseMenTa conMHeuHOM GaTapen MoKasaHO
Ha pucyHke. Kak Buaure, 370 Takoii cBoeobpasHblii
[THPOr' 3 OJYIPOBOAHUKOBOIO KDEMHHSA U JBYX 3JIEK-

TPOAOB, K KOTOPLIM IOACOeAHHAETCA HArpyska. Oxun s 137
TAKOH DJIEMEHT BhIIaeT HanpskeHue npumepso 0,5 B. TPy RAE 7
Taxum obpasom, cosHeunas b6arapesi COCTOMT U3 MHO- S — - -
JKECTBA 3JIEMEHTOB, BKJIOMEHHEIX ITOCJIe0BATENbHO- Saragey Brewrmii g i
MAPALIENALHO AJIA YBEJHYCHHA BHIXOAHOIO HAallPHiKe- anextpog (—) 0N Cuer
HHSA U TOKA. i i

Hrak, cnocob menonb3oBanus comHeaHOl 9HepPruu AT noxpuTe
Obun maiinen. Kasanocn 6w1, Bce xopomo. Ho, kak N i (P+
OOBIYHO, ecTh HIOAHC, MOPTALHII BCIO GaarocTHyI0 Kap- i m
Tuny. Tounee, ux asa. Ilepssiit — KIIJ{ oToanemen- P-xpemtinii (B—) -
'ro?c, r?IIopou — HMX CTOHMOCTb.

NePBbIX COJIHEUH i i
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9HEPruM B JJIEKTPHYECTBO NpesBpamanuch 1 —
2 Br. OcTaJdpHOE O0TPaXXajloch HJIHM NpeBpamaloch
R Teino. 9To KacaeTrcA CTOHMOCTH, TO OHA ObLi1a Ta-
KOBa, UTO NPpUMEHEHHEe COTHEUHBIM DaTapeAM Ha-
LIJIOCH TOJIBKO B KOCMOCE, Ha KOTODbIM, KaKk H3Bec-
THO, JeHer He >KaJjieqn. Yxe B 1958 roay cragana
CIIIA, a 3atem u CCCP 3anycTHau B KOCMOC CIIYT-
HUKH C COJIHeYHbIMU DaTapesamH.

Ho ¢ KIIJI sago 6s110 uTo-TO AenaTth. Kak u co
emaumoerrin. 3a mpomenme 60 aer vaazocs noc-
THYb OYeHbB MHOT'OI'O, HO 10 COBEDINEHCTBa COJTHeY-
HEIM HaTapesM erne OYeHb JajIeKo.

Hrak, Ha ZaHHBLI MOMEHT Ay4YIIHe KOMMEpYec-
KHe o0pasnbl COJIHEYHBIX Oarapef, mim, Kak HX
elje Ha3bIBAlOT — COJIHEeYHBIX naHene, ob1aaaor
KILII uyth 6ojsee 24% . To ecTh TOABKO 4eTBEPTH
9HEepPIruM COJIHIA HCIIOJIB3yeTCHs N0 HAaZHaAYeHHIO.
910, KOHe4YHO, gyuine, yem KIIIl, sanpumep, napo-
BO3a, KOTOPHI cocraBusaa 6% , HO eme ogess gaie-
KO JI0 MCHOJIB3YIOIIUXCSI CeMUAC TeNJIOBLIX 3JIeKT-
POCTAHIIMIA.

CHp&BelUIHBOCTH Pain HaAO OTMEeTHTHL, 4YTO B Jia-
GOpaTOPHBIX YCJIOBUAX YYEHBIE CMOTIH AOCTHYE (-
(deKTHBHOCTH COJIHEYHBIX Garapeit 8 45% ¢ nomo-
IIbIO PA3JIMUHBIX YXHUIIPeHnA. OaHAKO NOKa KaKHX-
Jin00 NpophIBOB M3 JabopaTopHil Ha KOMMepYeCKnii
PBIHOK He Habonaercs.

IMToMmuMO 9TOrO HAZIO Y4YECTh, YTO COJHEeYHbIe HAa-
Taped OTHIOAb He ABJSIOTCH BeuHbiMH. Ha nanHbIi
MOMEHT CPOK CJIY»KObI KOMMepUYeckux obpasnos 6a-
Tapei cocrasider 25 — 30 ser. 3a 310 Bpemd I10-
JIYIIDOBOJIHUKOBBIM KPEMHUI IOCTENEHHO JIerpajiu-
pyeT u3-3a TeMIepaTyphbl U APYyrux haxkTopos, B pe-
3yJbTaTe Yero MOIHOCTHL DaTapen xaracTpoduuec-
KU N1aJlaeT ¥ ee NpUXOoAUTCA BeiOpacsBaTts. KeraTu
roBOp#H, COJIHeYHas OaTapes BOOOIIe HA MOJHYIO
MOIIIHOCTH paboraeT ToNbKO nepeuie 2 roaa. Cuaeny-
womue 10 ger ona Beigaer 90% cBoeit HOMMUHAJIb-
HOM MOIIIHOCTH, a Bce ocraBmeecs spems — 80%.

Tem He meHee, cOIHEYHBIE DaTapen y:ke celuac
AKTHMBHO HMCHOJB3YIOTCS KaK B YaCTHBIX XO3SM-
CTBax, TaK M JJIA CTPOUTEJbCTBA COJHEYHBIX JJIeK-
Tpocrannuii. Pazymeercs, yeM Oimze K 3KBaTOPY
pacunoJsioKeHa raKay aJIeKTpocTaHusAa, TeM Jellnes-
Jle CTOUT ee 9HepPrusi.

B EBpone conHeuHble OaTapen NpHMeHAOTCHA
B OCHOBHOM B crpaHax CpeausemromMopbs — Hra-
auu, Ucnasum, 'penuu, rje coaHmna o4eHbs MHOI'O
naxke B auMHuM nepuoj. ColHeuHsle naHeau pac-
[I0JIAralT Ha KPBIIIAX KHUJIBIX AOMOB, KaK B 4ac-
THOM CEKTOpe, TAK M B KOMMepYecKOH HeJBUKU-
MOCTH — TOProsBbIX HNEHTPpAax, rocrupnuax, gaxce
Ha aJIMMHHCTPATUBHBIX 3flaHuAX. Takxke coiHed-
Hasg 9HepreTHKa BecbMa nonyJaapHa B I'epmaHuu.
Tam conHmna, KOHEYHO, MeHbIIe, HO 3aTo (hene-
pajibHOe IPaBHTEJbCTBO BBIKYNAeT y JKHUTeJel u3-
JIMIIKY 3JIEKTPHYEeCTBa, €CJH TAKOBbie HMEIOTCH,
no IeHaM BhIIle DLIHOYHBIX, YeM pacyeTJIMBbIe
HeMIbl ¥ HOJb3YIOTCAH.

YT0 KacaeTcH CTPuMTe/IbCTBa COJTHEYHBIX JJIEKT-
pocTaHIMil, TO OmyTHMbIe IIpoGaeMsl Haba104a10T-
ca u 3aech. Kak a y:xe ormeuas Bbilie — 4yeM OJsn-

¥Ke K 9KBATOPY PACIOJIOKeHa CTaHNu#A, TeM 00b-
e u gemesie ee aHeprus. CkakeM, OUYeHb BBITOJ-
1O CTABUTH Taxkme craHnumn B nmycreiae Caxape. Ho
BOT 0ej1a — TaM 2JIEKTPHUEeCTBO HUKOMY He HY}KHO,
ubo oburaior ram Jnbo GeagyUHBI, KOTOPbIE JaXe
¥ He 3HAIOT, YTO TAKOe 3JeKTPUYECTBO, J1ub0 Bepo-
JI0AbI, KOTOPEIM OHOE BOOOIIEe HU K 4YeMy.

Taxnum obpasom, HeoOX0AuMO cobmrogaTh 6amaHc
B reorpa)H4ecKoOM IIOJIOXKEHUHM CTAHIUU MexXIy
CTOHMOCTBIO 'eHepalllud 3HEPIrid U CTOMMOCTBIO ee
AOCTABKH KOHEYHOMY IOTPeOHTEIO0.

Kerati, Ha GOTO — COJHEYHBIE JIEKTPOCTAHIIUHU
B Ucnasmu. OOpaTuTe BHMMaHWe, Ha NepeJHEM
IUIaHe JIBe KJIacCHUYecKHe 9JIEKTPOCTAHIIMM Ha COJI-
HeYHbIX NaHeJfAX, a Ha 3aJlHeM — JBe reJIuoTep-
MaJIbHBIE CTAHIIHH, paboTaloue Mo KJIaCCHIeCKOon
cxeme Harpes-nap-trypoMHa-reHepaTop, HO B Kaye-
cTBe Harpesartess ucnosibayercsa CosHIe, CBeT KO-
TOPOr0 KOHIEHTPHPYETCA OTPOMHBIMH 3epKajlaMu
Ha BepXyIIKe crnenuaJbHON damHu, rge pacroJara-
eTCA KOTeJ ¢ TeIJIOHOCHTEJIeM,

B obmem, npobsemM B COJIHEYHOI 3HEPreTHKe
oueHb MHOTO. HO 3T0 He 3HAUUT, YTO B JJAHHBIH MO-
MeHT 9Hepruio CONMHIIA MCHOJb30BATh HEBO3MOYKHO.
OrpoMHOe KOJHYEeCTBO IPOU3BOAUTENEH BHINTYCKA-
IOT O'DOMHO€ KOJIMYEeCTBO COJIHEUHBIX ITaHeJeil pas-
JIMYHOH MOIIHOCTH, Ha JII0O0OI BKYC M KOIIeJIeK —
OT MOPTATHBHLIX COJIHEUHBIX 3aPAAHBIX YCTPOHCTB
A1 MOOHUIBHBIX TesiehoHOB 710 orpoMHBIX 100- mim
200-BaTTHBIX maHeJeill AJs AOMAIIHUX 3JEKTpPO-
CTAHIIHIHA.

Ho xoHeuYHYIO0 CTOMMOCTH AOMANTHEeH COJHEeYHOMI
3JIEKTPOCTAHIUH (HOPMHUDPYIOT HE TOJBKO COJHEU-
Hble MIaHEeJH.

HUrak, uro BaM NOHAZOOMTCA, €CJIH BbI PEIINTE
00pPEeCcTH 3HePreTUYeCcKYi0 He3aBUCUMOCThL Ha OJIU-
xanmue 30 ser?

J1Jis IpOCTOTHI BCe KOMIIOHEHThl HAPHUCOBAHBI HA
KapTHHKe: COOCTBEHHO COJIHEYHBbIE ITaHeJIH, aKKY-
MyaaTopHBIE OaTaped (HOYBIO M B IaCMYPHBIE THHA
3JEKTPHUYECTBO TOYKEe HYKHO0), KOHTPOJLIEep 3apsaaa
AKKYMVJISATOPOB ¥ HHBEPTOP-IIpeobpasoBaTesib s
NOJIYVUYEeHHS CTAHAAPTHOIO HANPAMKEHHUA IUTAHUSA
220 B ans 6brToBBIX TPpUOOPOB.

BeIXoAHOEe HANpPAMXKEHHe CTAHJAAPTHLIX COJHEY-
HbBIX naHeje#n cocrasiser 12 B mox Harpyskoi.
Momuocts — 100 uau 200 Br. Maccoso BbllycKa-
IoIuecs Nasear cenyac JejaT 2 BUJOB — U3 MO-
HOKPHCTAJIJIHYECKOTrO0 KPEMHUSA U KPEMHUSA IOJH-
KPHCTALIHYECKOro.

Hcnons30BaTh B JOMaLIHEH dHEPreTHKe MOMKHO
KaK OCPBLIC, TAK ¥ BTOPBLIE; CPOK COyKOBI y HHX
opunuaxopslit. Pazauna — B KIII u nene. Haubosee
a(hHeKTHBHLIMU Ha JAHHBIA MOMEHT SABJIAIOTCSA IIa-
HeJI U3 MOHOKPHCTALIMYECKOro Kpemuusa. OqHaKo
oHH jgoposxe. IToMMKPHUCTANTNYECKUI KPDEeMHU Jie-
MOKpaTu'Hee B 1ieHe, Ho y Hero Huxe KIIIL.

Ecau B nudpax, To KII[ MOHOKpHCTAIUINYECKHX
naneseit — 24% , nomukpucramandeckux — 20%.

OnpeaeauBIIHCEh ¢ OOIIHM dIICPronoTpedaenuem
Ballero JoMa, MO HO IMPHUCTYIUThL K pacyeTy HeoO-
XOAMMOr0O KOJHYECTBA COJHEYHBIX ITaHeseH, B CBA-
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Hepeako B BeIOOpe OaTapeek momoraeTr pexJjama.
Ho Bce mpekpacHO 3HAIOT, YTO BEPUTH €l MOMKHO He
Bcerga. IToromy, HaBepHOe, CHEIHAIMCT MO0 KOMIIbIO-
TepHO# TexHUKe Anexceit Hagéxun pemmusa nmporec-
THPOBATh MHOKeCTBO DaTapeek Tumopasamepa AA, mc-

MNRANNG icsisiinssasisssiserasssonsne AR POTOMN. ssnvasesssessessss

KAKUE BbIEPATb BATAPEUKN?

ciaeAys pas3jindyHbIe ImapamMerpbl, B YaCTHOCTH,
CTOMMOCTL OfxHOro Barr-uaca B pyOasax.

IleHs! He CTOAT HA MecTe, TEM He MeHee, ITPH-
BeJleHHbIe HHKe MU(MPbI IOMOTryT CcejIaTh BIIOJI-
He KOHKPEeTHbIE BLIBO/BI.

............. S,44 Flaohn CONOOAN (ccarrrsrsrsssssss 10,00
IKEA s svmsesivasisasesssisisss 3,19 Daewoo MegaAlkaline ........ 6,98 Sony I?Ius ........................ 10,11
®daza Super Alkaline........... 3,80 Camelion PlUS ......ccevevinnnnne 7.16  Energizer ....... e 10,78
LOXIMIAN s sxsasness eashsasionsannes 408 Hi-Watt ......ccocciavencevsensonsanns 7,19 Energizer Maximum.......... 10,88
Kodalk MaX. .....ocssissisvasssass 412 - Camelion DQ .....cccosesssonsess 7,30 Kosmos Rocke;s .............. 10,91
TPODM < svvsersvabasendonanssonsmnses 415 GPUNra.....c.cocicinciiincirnananes 7,38 Pap_asonicAlkal_me ............ 11,63
FIEXPOWET ..coeveveeieiininincanans 456 FOCUSIaY....cccoovuonerassoosssens 7,43  Philips Powerlife............... 1153
GP SUPRr......ccciuuismmmsnansssins 459 Eastpower conesas ............ 7.56 Duracell......ccciviveiemsaeneacans 11,99
KOCMOGC ..ceccensassneereanancanssnses 462 Maxell.....coooemmiiiiiniiiinininnnn 7.71  GP Greencell conesas ...... 12,64
oo e S B78  SUDIA wovremseressssesssmssisisisissas 7.87  Sony Platinum .......c.ccuvee 14,33
0] 2 . e 479 Energizer PIUS.......cccooeuninns 7,95 Panasonic Everyday ......... 14,91
o ' 807 Varta High ENergy ......... 15,02
! 481 Samsung Pleomax ............. ) a g
JQENSO01 e ' ili 8.82 Duracell Turbo Max.......... 15,37
IX=-PriC8) ...cccoevsesiancs 4.94 Philips POWer .......cc.ceeiie ;
FiBSI(ShreELIco) ooy s ; 894 Varta Max Tech .....cc.ooeuee 19,03
v ine +25% ........... 495 Ansmann X-Power .............. ; ;
e 5'10 Navigator conesas 9,01 Panasonic Pro..........cccevee 23,.:’)_;(;
.......................... ’ A e ““”“”“.29'
3”2?(.'2% ..................... 5,44 Sony AIKAliNg .........covees 9,16 GP L'thn:\mu-{r-‘} T 2997
Spa CROPT -eveesesrsnneneessesennes 5,67 Varta Longlife........ccoooeeeeees 9,44 Ansmann EVORE .ooovrerrrens 31,25
TDODN CONBEEN oerrrrrerrrer 633 GP Ultra PIUS coovvvveernrnreen 9,45 Pa:tasg?r']?um A e
Energizer Conversion ......... 6,44 TOSHID@.....covviiiermininneninanns 9,73 Varta Lithium Fro ......
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3H ¢ WeM IO3BOJIIO cebe HeCKONLKO NPAKTHUEeCKHUX CO-
BeroB. Ilocae onpeneneHus sHepronorpebiesus Ba-
mrero goma cpaay yseamunrte ero Ha 20%. 9ro Heus-
6eskHBIe TOTEPH B COEJIMHEHUAX, IIPOBOAAX, a4 TaAKIKe
B MHBEPTOPE, KOTOPLIH nTpeobpasyer HanpsasKeHue s
nuTasus ObITOBBIX NPUOOPOB.

Pacuer HeobxoaumMoOro KoguuecTsa u obmei mMomi-
HOCTH COJIHEYHBIX IIaHeJei HYKHO JeJaTh ¢ YI4eTOM
Ce30HHOI'0O H3MEHEHUS HU3JIyYaeMOH COJHEYHOH MOII-
HOCTHM B BallleM pPeruoHe.

Craxem, aysi MOCKOBCKOM 06J1aC¢TH 3TOT TOKA3a-
TeJab Koaebserca or MuHUManbHOro — 21 kBr¥y/Mm*
B siuBape a0 139 kBr*u/m? B uiosne. Pasymeercs, ansa
KOM(MDOPTHOro KpyrioroAn4HOro UCIOJIb30BAHUSA COJI-
HEYHOI 3Hepr'uy pacuer HeOOXOAUMO ITPOBOAMTE C MHU-
HUM&JIbHBIMH ITIOKa3aTeJIAMH MOIIHOCTH COJIHEYHOTO
HU3JIYYEeHU .

Hanpumep, pacueTHas cymMmmMapHas MOIIHOCTH COJI-
HEYHBIX MaHeJseil 111 MOCKOBCKOIT 061acTH 1A KpyT-
JIOTOAMYHOIO MCHOJAb30BAHUA COJTHEYHON SHEPIUHU CO-

-~

crarasier 13,5 kBr. IIpn momaocTH 1 comHedHOM
naveau 200 Br Ham nonagoburea ux 68 mrTyK.
IIpumepnas eroumoceTs 1 nanesmn — oxosno 7 000
pybaeir. Takum obpaszom, HaM Gyzer HEOOXOAHUMO
MOTPATHTL MOYTH MOJMHUJIHOHA pyOJeii Ha IIpH-
obpeTreHue OJHHUX TOJBKO COJHEYHBIX IaHeJeH.
Kpome 31010 Hy»XHO y4YecTh ellle CTOMMOCTh aK-
KYMVJATOPOB H HHBEPTOpA.

B obmieit c10KHOCTH, 10 MOUM IIPEABAPUTEIb-
HBIM pacueTaMm, s obecliedeHHs COJHEYHOM
aHepruei cpeaHero 3aropoHOro JIoMa B KPyrJjo-
IOIMYHOM BapHaHTe IMOHaLobuTcsa 4yTh Gosbine
MuiuInoHa pybaei. [la, anprepHaTuBHAA dHEpre-
THKa — 3TO HeJelleBoe yaoBoabeTue. U He 3a-
OnIBaiiTe: Cpok ciay:x6bl naneneit — ue 6oJee 30
ser. Cpok cayk06bl aKKyMYJIATOPOB — He BoJsiee
10 ner. Cxonpko mpopaboraer MHBEPTOP, CKa-
3aTh CJIOKHO.

OkymuTesa MM HET — pemnraTh BaMm.
M. NNEBEOEB



(Okonvanue. Hauano na c. 6)
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B — ponuk ans ceapku.

Puc. 5. Mecrta KpenneHns cTpon y3ge4ykm
M [4BOWHOIrO XBOCTA BO3[4YLUHOID 3MES.

[IpojesaiTe HA IPOTHUBOIOJIOKHEOM EoHEIe ofpyua,
TOJILKO IIepe/] IPOKATKOMU POJTHKOM HeMHEOI0 HATH-
HUTE ILJIeHKY.

HUrak, mieHKa NIPUXBAYEHA B ABYVX MecTax odpy-
ya. Jlanee Takue e «IPUXBATEES CAeIaiTe 110/
yraom 90° OTHOCHUTENBHO LeHTpa pyra. Korga
niaeHka Oyner npuxsBadyeHa B 4 mecrax (puc. 3),
MOKHO CBApHUBATH €e I10 BCeH BEVTPEHHEH OKPYIK-
HocTH o6pyua. Korza nesrpansasss auck smeda Oy-
AeT OOTAHYT IUIEHKOW, 00peXbTe ammsEne KDOMKH.
IIpocsepsuTe 2 OTBEPCTHA AASE CTEAKM 3MeH Ha
paccroaaun 440 MM ApPYT OT APSFTA, CHMMETPUUHO
OTHOCHTEJILHO OCEeBOM JUHHE (pmc. 3).

B npocsepiieHHOE OTBEPCTEE HPOISELTE TOHKUI
KPenkuil mmnarar guamMerpos 1 ase. 3aBsoxure
OAMH KOHeIl IIIaraTa, a Apyro# =avsrusaiTe 10
Tex 1op, HoKa 06pyY He N30THETCE 30 He0dXO0[MMO-
ro passepa (puc. 2). 3aBammre BTOPOIl KOHEI]
IIMTATATE € TDOTUROTTOITON HAT EOSEIIS

A — pasamMmepbl N HAYaNO CBapPKM MONM3THUIICHA.

Puc. 4. KapronHsie 60koBuHbI (cTabunmnsarop).

Puc. 6. lNMporuBoBec xBocrTa.

Hrax, OCHOBHOM JIeTaTeJLHbBIN 2JIEMEHT 3Med Io-
TOB, MOMHO 3aHATHCH U3rOTOBJICHHEM M OOTAIKKON
HHIXHETIrO H BEPXHEero AeKOpaTHUBHBIX JUCKOB. Tex-
HOJIOIHMS M3TrOTOBJIEHUSA JUCKOB oguHarkosa. [locie
HX MOJHOH MOTOBHOCTH BEIPEKBTE OOKOBBIE CTOMKH
(puc. 4) m 3akpenuTe cJieBa U ClIpaBa Ha OCHOBHOM
JAUCKe HHTOYHBIM OaHJa’KOM C KJieeM, a 3aTeM Ta-
KHM JXe crnocoboM NpUKpelnuTe HUXKHUNA U BepX-
HHH auckH (pHC. 5).

XBocT 3ames mpeacTasigeT cob0i ABe JICHThI JAJIH-
HOM 1,5 M ¢ NPHBA3AHHLIMHM IIPOTHMBOBECAMH H3
kaproHa (puc. 6). BEuMaTelbHO MOCMOTPUTE HA
pucyHOK 5. Ha HeM nokasaHo, B KAKHX MecTax
KPEenuTh CTPONkl y3ieukn. CTPOIIBI JIydIlle clejiaTh
U3 KpenKux cuHETeTnYecKnXx HUTe. Ha 60KoBBIX
CTOMKAX MOXeTe HAPHUCOBATH MJLJIIOMHHATODHI,
a KOpIyc 3Mes NOKpPachTe B MOHPABUBILIMUIICA BaAM
nBeT asporpadom.

3alycKaTs TAKOro 3Mesi HAJI0 BABOEM, HA HOJkb-
IIIOM OTKDPBLITOM IDOCTPAHCTBE. SalyCKaOIui gep-
KUT dan Ha paccroaauu 10...15 M or 3mes, a no-
MOrarlHi AeP:AAT 3Mes Ha NOAHATBIX pyKax. 3a-
IIyCKAalomuii GexuT MPOTHB BeTpa ¢ (ajoM B pykKe,
4 MOMOTraoIlil BEITYCKAET 3Mes U3 PYK B CBOGOA-
HBII 1OJIeT.

Besobnausoro sam neba!l

0. AHTOHOB
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orjga s 3aJyMaJl HAIIMCATh 3TY CTATBhIO, XOTe
[I0Ka3aTh B HEH, KaK, HCI0Jb3Yyd 3JIeMEeHThI
MeTAaIMYeCKOro KOHCTPYKTOpa, CO3JaBaThb
MexXaHWYeCKHe Y3Jbl AJs APYTHX YCTPOHCTB.
Ho, nocMoTpes Ha HaKONMMBIIHecsa HapaboT-
KH, IOH#AJ, YTO, €CJIH B MeTAJIHUeCKHAIN KOH-
CTPYKTOP AOOaBHTH HEMHOTO 3JIEKTPOHHKH,
MBI MOJy4YaeM HOBBIH, Oojee GYHKIIHOHAb-
HbIH 9JIEKTPOHHO-MEXaHNUYEeCKHH KOHCTPYK-
TOp, U3 AeTajeii KOTOPOro MOKHO OyAer co-
3/aBaTh HEe TOJBKO Y3JIbl AJIsA JAPYrHX YCT-
pOJiCTB, HO ¥ HOBBIE 'OTOBBIE YCTPOMCTBA.

Hawm nozgoiizier npakTHYeCcKH J11060i Habop,
yem Goapmre neraseir, TeM aydiie. MOKHO
cMemaTsh 2...3 pa3HbeIx Habopa (1eHa 1o3BoJIA-
eT) M HOJIVYHTL OYEeHBb XOPOIIHH KOMILJIEKT
nperanei. IlpumepHo Takoi, kak Ha doro 1.

OJIEKTPOHHBIM MO3TOM IyCTh OyAeT MHKPO-
KoHTpoAnepHas maara Arduino. Mer npo Hee
OYeHb MHOro nucaiu, u B HWHTEepHeTe eCThb
MHOr'O IpuMepoB pabors! ¢ Hei. [[n1a ynparme-
HUA 9JIEKTPOMOTOPAMH BO3BMEM TaK HasbIBae-
MBI MoTOp-IvuL (motor shield), xora moxkuO
oboiiTuce mukpocxemoit L293 wiam L298, mo-
3KeT NPUTOAUTHLCS IJIATa YIPaBJIEHUA IIaro-
BBIM ABHrareseM uin Mukpocxema ULN2003.
Bce aTo npeacrasieso Ha doTo 2 u 3.

Yrobbl MAKCHUMaJIbHO PACIIMPHUTE (PYHKIH-
OHAJ KOHCTPYKTOpa, A A0DaBHJ B HEro cep-
BOIIPHBOJ, IIPOCTEHBKHUH IIATOBBIH MOTOD
(200 py6.) u 2 moTopa ¢ peaykropom. MoskHO

_ 3EKTPOHHO-MEXAHUYECKUN
‘ KOHCTPYKTOP

oboUTHCH ODBIYHBIMHA MOTOPYHKaAMHU 0e3 peayk-
TOpa, KaK B HIrpymiKax, HO Torja Hajao mpuay-
MAaTb, KaK HX MOJAKIIOYATH, YTO6BI CHU3UTL 060-
POTHI B YBEJIMUYHTH MOIHOCTb.

D10 He Bce. Eme moTpedyiOTCA MOHTaXKHBIE
IPOBOJIa, KYCOK TOHKOTO CTaJhbHOTO IPOBOAA
(s obomresica ckpenkamu), Garapeifubiil oTcek,
faTapeiiKH HJIH aKKYMYJIATOPLI, KYCOK IIJIACTH-
Ka WM OPrcTeKJia B KAdecTBe H30JHpYIOmIei
NPOKJAAKH MOJ 3JIeKTPOHHbIE IIAThl — KOHCT-
PYKTOD BCe-TAKH METAJIMYECKHH — KYCOK BeJIO-
CUIIeHON KaMephl, 4TOOBI C/1eJ1aTh MOKPBIIIKHA
JUISL CKOJIb3KHMX IJIACTHKOBBIX Kojec. Eme npu-
rOANTCA <«TepMoycajKa» — 3TO Takas TpyOka,
KOTOopas NoJA AeHCTBHEM TeMIlepaTyphbl CHJIBHO
CIKMMaeTcs, MPOJIaeTcs B MarasuHax aJeKTPUKH.

Xouy 3aMeTHTh, elle 3aJ{0JIro A0 3JaeKTpHdu-
KaIlu¥ KOHCTPYKTOPa A A00aBHJI B HEro Iaioml.
B xoHCTpyKTOpe BCe BUHTHI ¢ pe3nboit M4. Ilox
9TH BHHTHI f Kynui ropers maitd. ITogsuxabie
coelMHEHHUA ¢ manbamMu noyydamoTcs 6ojee 1moj-
BM)KHBIMH, ILJIACTHKOBBLIE KOJieca He CTHPAIOTCHA
06 ocTpeie Kpasa u Tak gajee. Crpanno, 4ro npo-
H3BOAMTE]H CaMH He J0TraJajuch TOJIOKHTH
maiibdsl B HAbOD.

IIpuMepoB MCIIOJIB30BAHUA NTOJYYEeHHOTO KOH-
cTpyKkTopa Macca. S mpuBeay TpH, HAa MOM
B3rJas/i, 1OBOJLHO HATJIAAHBIX.

Kak HejocTATOK, HY3KHO 3aMETHThL, METaJlJIN-
YecKHe JIeTAJIH KOHCTPYKTOPA XOPOIIO IIPOBOAAT
aneKkTpudeckui ToK. Jlabur uTo-HHOYAL He 3aMK-

rYCTOn UNU MULKUU?

Ilpu ckyieMBaHMH TBEePABIX IMOPOJ AepeBa JIydllle pa3BecTH
CTOJIAPHBIN KJIeH MOXKHKe, HOCKOJIbKY JJIA KPEeNKoro u HaJex-
HOTI'O COeJIMHEHHUS JIDeBeCHuHAa JIOJIXKHA BIUTATEL B ceba KJIIei.

Ecin BbBI CKJIEMBaeTe JiepeBsAHHBIE AeTaJu TopuamMu (nome-
PEeYHBIMH Cpe3aMH BOJIOKOH), KJIeH HY’XHO pa3BeCTH COBCeM
JKHJAKO U [IPEeABAPUTEIBHO IIPONHUTATh UM CKJIeHBaeMble IoBep-
XHOCTH 2 — 3 pasa, a IocJje BLICBIXaHUsA HAHEeCTH cJIoi Bosee
rycToro KJjes M COeJMHHUTH JeTaJln Mexxay coboit cTpyObunuHOMi
J1O TIOJIHOTO BBICBIXaHMSA.
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WANKA 410 CTOAMGA

Xopomuii Xo03AUH Ha cTos1061 3a6opa npubuBaeT KecTAHbIe
KOJITIAYKH, 3aKPBIBAIOIIHE TOPEI] cToJ0a OT OCaaKOB, MHAYE OT
JOKIA U CHera JepeBsHHBIe cToJI0bI ObICTPO NOoArHUBaOT. Eire
IpOoIe 3alIUTUTh CTOJIOBI OT BJaru OOBIYHBIMHU IJIACTHKOBBIMHU
6YTIJJII€QMH. IIJIH OTOro HYMHO JIHIOL OTpe3aTh HOMIHHIIAMH
BEPXHIOIO YacTh OYTBLIKH, a JOHBIIIKO HAJETh HA CTOJ0.
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HYTb, BHUMATEJILHO CJIEIHM 3a H30JAIHeN dIeK-
TPUYECKHX COeIWHEeHMUiI. B HEKOTOPHIX ciaydaax
3TOT HEAOCTATOK MOYKHO PACCMOTPETh KakK IIpe-
HMyLIecTBO. Bece MeTa/ImuecKkoe yCTPOHCTBO MO-
JKeT ObLITh O0IUM IPOBOAOM («MHHYC» MHTAHHUA).
Torza KOIMYEeCTBO IIUTAIOIUX IPOBOAOB YMEHb-
IIUTCA NoYTH BABoe. To ecTh BCe MUHYCOBBIE KOH-
TaKThl COeANHAEM C KOPIYCOM, & TAHEM TOJIbKO
opoBosa K IJIDCOBBIM KOHTaKTaM. 'I’ax nocryuna-
IOT IIPM IIPOM3BOZACTBE aBTO- M MOTOTeXHHUKH. Ho
3TO He BCerja BO3MOYKHO, HAIIpUMeED, IIPH CMEeHe
HampaBJieHUsI BpallleHUus 3JJIEKTPOMOTOpa ero
«ILJIIOC» U «MHHYC» MEHSIOTCH MECTaMM; K TaKO-
My MOTOpY 00s3aTebHO TAHeM 2 1mposojaal

Ilns HAYaia OpeAsarai HOCTPOUTH MEXaHU3M
IepeBojia BpallaTeJbHOr0 JBHKEHUA B IIOCTyIIA-
TeJbHOE. IIpuMep IpoCcToil — MOJesb AeTCKUX
KaveJseil, XOTHA ero peleHne MOKHO IPUMEHUThH
IIPHA MOCTPOMKe MOJeu He(DTAHOM BBHIMIKH HJIN
naposo3sa, Hanpumep. (B ogHOM yerpoiicTBe MHe
notTpeboBajICsa I'HAPABIMYECKUIN IIPUBO, U TIPHU-
MEpPHO TAKHM CIOCOOOM MeXaHM3M TOJKAJ Iop-
IIIeHb Hacoca.)

Camoe mpocroe pemeHue, Kak KakeTcs, Ioj-
KJIIOYUTH JIBUraTesib K OCH BpalleHUs Kadejei
M 3aIyCKaThb €ro To B OJAHY, TO B APYIYIO CTOPO-
Hy. B aToM cayuae HaM MoHAH0OUTCA HOBOJIBHO
MOIIHBIA MOTOP C CHMJIBHO MOHMKAIOIUM 060pO-
Thl peiyKTOopoM. IlIloc MexaHu3M MM 3JeKT-
POHHBIH OJIOK C JaTYNKOM, KOTOPLIH Oyaer onpe-
AeNATh, KOrJla MeHATh HallpaBJjeHUe BpallleHus.
Ecsam rakoit mexanuam gact cb6oit, kauean 6yayT
KPYTHUTBCHA ¢COJHBIIIKOM»,

B namem pemennn taxkoit npobieMs! 6bITH He
MokeT. MoTOp HenpephIBHO KPYTHTCSH B JIIOOYIO
CTOPOHY, Ha BajJly MOTOpa HeDOJbIIOe KOJIECO.
K kpaio xoneca cBoGOAHO Kpenum phiyar (Ha
(OTO HONMYKPYTIIBIH), KOTOPBIN NPH BPAIeHHH
KoJjieca TOJIKaeT KadeJu.

JIEBLUA COBETYET

Kauean (dporo 4) 1oy4ymniucb OTHOCUTEJIBHO TH-
skesble. 1A HAX A B3sJ IIATPOBBIH MOTOD C peAVK-
TOPOM, €r0 MOIIHOCTH JOJI}KHO XBATHTH C 3al1acoM.
J1s1 KpelleHus MOTOpa He moTpeboBaJioch U3roTaB-
JIMBATH JONOJHHUTEJNbHEIE AerTasd. Bosee KpymHO
KpeIJIeHHEe MOTOpa M MeXaHWYeCcKasd 4acTh MoKasa-
HBEI Ha (oTo 5.

Obpama BHUMaHHE: IUIACTHKOBOE KoJeco U3 Habo-
pa cBoboaHO GosTasoch HA BaJly, IO9TOMY BaJl HYIKHO
60 06MOTATh HECKOJBKHUMH CJIOAMH CKOTYa, JUOO
00TAHYTH TEepMOYCaAKoOii. B MoeM ciiyuae XBaTHJIO OJI-
HOTO cJioA TepMmoycaaku. Koseco ceso oueHs MJIOTHO.

Bee coennHeHNsA, KpOMe KPEIJIEHUS phluara, Xopo-
mo 3aTAruBaeM. Bes peruara Kauead JOJIMKHBI CBO-
00HO KauaThesA. Peryar 3akperisgemM, HO HE 3aTATH-
BaeM, OH JO0JI3KeH COBEepIIeHHO CBOOOAHO «BoaTaTh-
csA». K raiikaM KpemJieHHs phluara NpHKpyuYuBaeM
ellle 0 OJHOM raiike W CTATMBaeM X Mexxay coboii,
4TOOBI BO BpeMsi pafoThl phIUaAr X HE OTKPYTH.I.

B obmenm, ycTpoiicTBO mpocroe, Ha GoTorpadpuax
BCe BUJHO, KOMMEHTHPOBAaTh 0c000 Heuero. U ecin
OBl y Hac ObLI OOBIYHBIA MOTOD, TO OCTANIOCH ObI MOJ-
KJIIOYATH OaTapeiky.

¥ Hac MOTOp MIATOBLINA, M, HOCKOJBLKY €ro HOAKJIIO-
YCHHEe U IPOrpaMMHUPOBAaHME MBI HE ONMHCBIBAJIH, OC-
TaHOBJIIOCH HA 3TOM MOAPOOGHO.

IITarossie MmoTOpsl uMeOT 4 — 6 BEIBOAOB (MHOTAA
GostbIIe) M YIIPABISIOTCS BJIEKTPHUYECKUMH HMITYJILCA-
MM, KOTOpEIe IIOAAIOTCA B OIpPeAeJIeHHOM nopsaake. Ot
ATHX MMMNYJIbCOB 3aBHCAT HAIIPABJIEHHE M CKOPOCTH
BpameHusa. Tounee, y maroBoro JABHraTess ecTh Ta-
KOIl mapaMeTp — KOJIMYecTBO maroB Ha 1 obopor.
ITpenMyIIecTBO MIATOBOTO ABUTATENsA B TOM, YTO €ro
MOJKHO [IOBEPHYTH Ha JII000€ KOJHYECTBO IIAroB B JIIO-
O0yI0 CTOPOHY M OCTAHOBHUTH B HYKHOH TOUKe. DTH 1ua-
I'M HECJIO}KHO CYHTaTh, IIO3TOMY IIAaroBble JABHUIaTeH
O4YeHb UYaCTO MPUMEHAIOT B CKaHepax, IpUHTepax, 3D-
npuHTepax, crankax ¢ YITY u nogobHoi TexHUKe, rae
HY>KHO YTO-TO OYeHb TOUHO IlepeMemaTh.

NPOCBEPAM...

MOMOTOK

Coeannenue JOCOK rBO3AAMH GyAeT HAMHOTO IIpOYHee, ecJIu
BRICTyHalomue ¢ 00paTHOH CTOPOHBI KOHIBI I'BO3Jeil 3arHyTh
u 3a0UTH OCTPHEM B A0CKY (cM. puc.). DTO Jerko BHIIOJHHTH
MOJIOTKOM C IPOCBEPJIEHHBIM B HeM oTBepcTueM. Ha BepxHei
CTOPOHE TOJIOBKH MOJIOTKA opocrepiiuTe oTBepcrue AHaMeTpoMm
3...4 MM Ha paccToaHUH B 4...5 MM OT Kpas yAapHOH IJIOCKOCTH
Ha rayoury 10 mMm.




Moii moTOp HMccT & pmipogons — 1 06-
A B 4 yopaBasomux. JJOKyMeETanHmo
HAa MOTOD MOYKHO IIOCMOTPeTh 3aech: hitp:
//robocraft.ru/shop/index.php?route=
product/product&path=18&product_id=
244. B KOMILIEKTEe K HEeMY HIeT ApaiBsep
Ha mukpocxeme ULN2003. B nprrnune,
MOKHO OBOMTHCH M OZHOH MHKDOCXEeMOI.
l'Io'xeMy-'ro OPpOoOH3BOAMTEJIH PpellIHaE pac-
TTOJIOSKUTH BLIBOAKI He TOAPSAA (X0TH, MO-
JKeT, 3TO MHE TaKOM JApaiBep HNOmaics).
MoTop Hauajl KPYTUTHLCS, KOraa s NOA-
KJIIOUHJ BRIBOA N1l JpaiiBepa K BHBOAV 3
Arduino, n2 — x BeIBOAY 4, N3 — K BEIBO-
ay 2 u n4 — K BeIBOAY 5. Ecam moaxmso-
YUTH HeNPaBWJIbHO, MOTOp Oyaer rvaers,
HO He Oyaer KpyTuThesi. Toraa merozom
«HAY4YHOro nojbopa» HUILNEM NpPaBHIbLHLIN
BApUAHT BKJIOUYeHHA. Kime 6osee sepumiit
criocod — HaiTu B UHTEpHEeTE aaropuTM
IIOHCKA NPaBHJIBHOI'O NOJAKJIIOHYEHHA BEIBO-
AOB IIIAroBoro asurarTejs.

CreTu (kKak Bcerza, yacTes pabors: cae-
Jlajia 3a Hac):

#include <Stepper.h> // noaxaoguaem
roToBYyI0 6MOJIMOTEKY

Stepper Step(2048,2,3,4,5); //xoa-so
maroe Ha obopor, HoMmepa Buisogzos LI
void setup() {

Step.setSpeed(5);} // ckopocTs Bpamie-
HuA (ansa aroro I make. — 10)
void loop() {

Step.step(1); } // xon-Bo maros (TyT 1),
C MHHYCOM — B JIDYTYIO CTOPOHY
Ha caiite «IOT» ecTb Buaeo pabors: ato-
r'o ¥ CJAeAYIOUero yeTpoicTs.
K. XONnocCToRB
ITpodonxcenue caedyem.
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TA FOJOBOJIOMKA COCTOUT U3 NMATH 3JI€MEeHTOB, U3-
rOTOBHTHL KOTODhIE HECJOKHO I10 9CKH3aM Ha pH-
cyaKe 1. DJeMeHThI ¢ TAKUM COOTHOIIIEHHEeM CTO-
POH JIy4Ile BeIpe3aTh M3 JepeBa MJH ILJIaCTHKA,
HO MOJXHO CKJIEHTh M3 OTAEJIbHbIX OJMHAKOBBIX
KYOHKOB.

,3AJA'4A 1

Hcnons3ys Bce a1eMeHTHI, cobepure 00OaBIION
KyOuk. Purypa cama no cebe HecJOKHas, a BOT
cobpaTts ee Gyaer HenpocTto. ITorpebyoTca Teprne-
HHEe U cooOOpa3uTeJIbHOCTh. JTAa 3aJa4a MMeeT eJHuH-
CTBEHHOE pellleHne, IPOBEepPbhTe: TaK JIH 3TO?

B BAUI UHCTPYMEHTAMLHLIN

AUINK

N3 xecTaHOl MIoCKoOi 6aHOYKH H3-TI0A Kpema i 00yBH JIerko
CAeaaTs mpHCHocobieHHe, KOTOpoe cobepeT BCIO NIbLIb BO Bpems
CBEDJIEHHS OTBEPCTHIl B 6ETOHHOMN CTeHe, HY)KHO JIMIIb c/aeylaTh B
HeH CKBO3HOE OTBEpPCTHE /LI CBepJia, & Ha KPBIIIKY IPHKJIEHTH JBY-
CTOPOHHHH CKOTY.

,IIJ;LR Ha"gajga pasMeTLTE MEeCcTO CBEpPJIEHMA Ha CTeHe, TTOTOM opu-
KJleHTe KPBIIKY OAHKH Ha CTEHY TakK, YTOObI METKA HA CTEHE 0KAa3a-
JIack B LUeHTpe oTBepcTHs. [lasee BcTaBeTe GAHKY B KPBIIIKY M CBep-
qure. Ilsins 6yaer cobuparses BEyTpH GaHKH.
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.3AJ¢WA 2

CobGepuTe cuMMeTpUuHYIO Gurypy (5e Kyd).
3asaya ¥MeeT MHOI'O PelleHHi, JBa U3 KOTO-
PBIX MBI ONpUBOAHM B KadecTBe IpuMepa Ha

pucynke 2.

Hoqemy Hama ceroJHAIHAA IOJIOBOJIOMKA

HaserBaeTca «Jlernuit Kyouk»? Haseproe, mo-
TOMY, 4TO JIETHHX IIKOJbHBIX KAHHKYJ J0C-

TATOYHO, YTOOHI COpPaBUTHCA C 3THMH CJIOXK-

HBIMH 3aJadaMH.

Henaem ycnexos!
B. KPACHOYXOB

Ans Tex, KTo Tak u He peLuns1 rosioBOJIOMKN
B pybpuke «Urporeka»
(cm. «Jleswuy» Ne 7 3a 2015 ron),
nyénukyem orsersi.
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B oauncaitiuux nomepax
«JleBLun»:

Hpes cospanns Ha 6ase BOEHHOI TEXHUKH MuUp-
HBIX CO3HAATEJNbHBLIX MAIIHH HAYaAJa PeaM30Bbl-
Barecsi B CCCP eme B 1930-x roaax OPOLLIOro
Beka. O rakux paspaboTkax BbI mpouTeTe B caeny-
fomem HoMepe «JIeBIIH» 1 CMOJKeTe BBIKJIEHTH A1
CBOEro mMyases Ha CTOJIe cpady 3 peTpoMojeaH ma-
IIMH, CO3aHHBLIX Ha Oase Tanka T-26.

IOHbIe 3JIEKTPOHIMKH NPOAOIIKAT HAacChIMAaTh
AIeKTPOHUKON OOBIYHEIN Kee3H bl KOHCTPYKTOD,
4TOGBI MOCTPOUTHL HEOBLIYHBIX POGOTOB.

Jlioburenn gantesn u HCTOPHYECKHX PEeKOHCT-
PYKIMI M3rOTOBAT JUIS CPA’KEHMI JOCTIEXH PHMCKO-
r'o BoMHA, a Anasa Bamero gocyra Baagnmup KpacrHo-
YXOB yie I[NOATOTOBHJI HOBYIO 3aHUMATEJIBHYIO IOJIO-
BosioMKy. Hy 1 kKoHeuno, Bbl Haiijiere HA cTpaHMIIAX
«JIeBIMMM s HACKATLEN TTATARTTLIV COROTON.
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