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DonyweHo MuHucTepcTBoM 06pa3oBaHusa U HayKM
Poccuiickoit Penepauumn
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pasnuyHbix 06pa30BaTeNbHbLIX YYPEXACHNIA

NMPHUJIOIKEHHE
K XKYPHAJY «FOHBIA TEXHUK»
OCHOBAHO B SIHBAPE 1972 rogA
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0OeBOM ONBIT MHOIMX CTPaH MHpa Io-
Kasaji, 4YTO JKHBYYECTh OTIeJbHBIX
CpeaCcTB CMCTEMbI IPOTHBOBO3XYIIHOH
060pPOHBI BO MHOTOM 3aBMCHT OT MX
MOOMIBHOCTH, B TOM YHCJIe CIIOCOOHO-
CTH 3€HHTHO-PAKEeTHOro KOMILIeKca
K BeJeHHIO 0OeBBIX JHeMCTBHMM B JABM-
JKeHHHM HUJIH ¢ KOPOTKOM OCTAHOBKOI,
a TakKe OT BpeMeHHM Iepesoaa B Ooe-
BO€ MJIM IIOXOJHOE II0JIOMKEeHHe.

ITo 6oeBrIM BO3MOKHOCTAM H PIAXY
APYrux morasarenen Kommuaerxc «Ilan-
uups-Cl», M0 MHEHHMIO CIIeIHAJIMCTOB,
cjaeayer paccMaTpMBATh KAK 3€HUTHOE
cpexcrBo IV noxkoaenusn. Komniaeke
co3naH Ha 0a3e M3BeCTHOr0 BOMCKOBOIO
3eHMTHOIO NyMIeYHO-PAKeTHOro KOMII-
aexca «TyHrycka».

Mo zamrreny pazpaborumxon, Goe-
Basg mamuHa «Ilapuups-Cl» noasxuaa
ocHamartecea 12 pakeramu 1 2 asroma-
Tayeckumu 30-MmMm nymxamu 2A72
(aBasOorHyHBI MymKaMm 60eBbIX MAITHH
BMII-2 u» BM/1-2 u BeproJjera «Yep-
Has# aKyJja») ¢ TeMmnom crpeasosr 350
BeICTpeIOB B MuHyTy. IIpu 3TomM 30HAa
NMOpas’KeHHusl PAKeTAMH ONpenesiyiach
B npexeaax 1000..12000 m nmo xane-
soctH 1 5000...6000 m no BBICOTE.

BoeBasn mammHa pasMeniajiach Ha
aBTOMOOHJIBHOM IIACCH IMOBBIIIEHHOM
npoxoagumocT (xomecHas dopmyaa
8x8) u aABAANIACH OCHOBHBIM dJIeMEH-
TOM KOMILIEKca, of0ecrneuyuBarOmumM 006-
Hapy’/KeHHe, ONMo3HaBaHHe M obcrTped
HeJiel PaAaKeTHBIM M APTHIJIEePHMCKHM

BOOPYZKEeHHeM.
Jas BBIMTOJIHEHHM S 3THX 3aJad B CO-

craBe 60eBOM MAIIMHBI UMEIOTCS Cpe/l-
cTBA O0OHAPYIKEHHSA M OINO3HABAHMA 11e-
Jieii, oraesnie cpexcrsa (2 6igoka o 6



3eHUTHEIX YIPaBIsSeMLIX paker # 2 30-MM nymiH)
H cpeacTBa ynpasJyeHHs 0oeBoii paboroii, cucrema
COYTHHKOBOH HABHTaIlHH, CPEJCTBA CBA3H M Apyras
annaparypa, obecreynBaiomas aBTOHOMHYIO pabory
Ha MecTe H B ABMyKeHHH. Pacuer Takixe Moker Bec-
TH Goesyio paGory 3 060PYAOBAHHOIO YKPHITHS ¢ HC-
NOJIb30BAHHEM BHIHOCHBIX IYJILTOB YIIPABJCHHA.

O63opras PJIC cayxutr ans obuapysxenns, onpe-
JleJIeHU S NOCYIAPCTBEHHON NPUHALIEKHOCTH U KO-
opannaar neneit ma gonnnocis 86...80 e, w - RSN
BBIAYM JAAHHBIX AN MX ofcrpesa. MHOropexuM-
Has ONTHKO-3JEKTPOHHAS CHCTeMa NpeAHasHAuYeHa
JUIS ABTOMATHYECKOI'O COIPOBOKASHHA 10 20 ueneit
¥ BHIAYH WHOOPMAIIMH O HHX C BHICOKOH TOYHOC-
rp10. IlaccuBHbl pesxum pabors B MK-aunanasone
obecreunBaeT BBICOKYIO TOYHOCTH HaBeJeHHA Ha
nesb. B 3aBHCHMOCTH OT IPHHATONO peImeHns CHC-
TeMa ynpaBJjieHHs No3BoaseT 0OCTPeadaTsh OAHY LeTb
3aJITOM M3 ABYX PaKeT MM OHOBPEMEHHO JBe IeJn
B PasHBIX MecTax.

I'mnepaBykoBas 3eHHTHAf yIpaBjifeMas pakeTa
5796 npeacrapiseT cofoil ABYXCTYyNEHYATYIO TBEPAO-
TOILIMBHYIO PAKeTy ¢ BHICOKHMH JIeTHO-GasmmcTrtec-
KHMH XapakTepucTHKamu. Pakera BhIIOJHEHA IO
uramubeprnil cxeme ¢ OTIeJIAeMbIM CTAPTOBLIM JIBH-
raTesieM, KOMAHAHOM cHCTeMOl HapeacHusA ¢ BOIAYIN-
HO-AMHAMEYeCKHM pyaessimM npusogom, HK- u pa-
nuonenenranueii nean. CpefHas CKOPOCTH MOJETa
pakers: cocrasasier okono 780 m/c (MakcHMaNh-
gas — g0 1300 M/c). Macca B3phIBYaTOIO BemlecTsa
B oHOl pakere cocrasiaser 5,5 kr. JlaasHOCTS NIOpA-
sxeaus neas — ot 1 go 20 kM. IIpn arom neab Mo-
skerT HAXOAMTHCA HA Bhicore or 5 a0 4000 meTpoB.

Apruianepuiickoe BOOPYIKeHHe TpeJHAZHAYeHO
JUIs1 IOPAasKeHu A meJiell OCKOJIOYHO-(PYracHbIMH, OC-
KOJIOYHO-TPACCHPYIOIHMH MK GporeboiiHO-3aKH-
raTeJabHBIMHE cHapsaaaMu. B mammae «[Tasnups-Cl»
YCTAHOBJIEHBI CKOpPOCTpeJibHbIe 30-MM 3eHHTHBIE aB-
ToMaThl 2A38 C JIEHTOYHLIM NHTAHHEM, KOTOpPLIE
obecrieunBaoT 06CTpEs BO3AYIIHLIX [eei Ha Jallb-
HocTH 0 4000 M.

Pacuer Goesoro xommiexca «Ilasnups-Cl» co-
CTaBJsAeT 3 YeJOBeKa, KOTOPLIM Heobxoammo or 3 10
5 MEHYT IS NepeBola MALIMHEL! 3 OXOAHOrO B 60-
eBOe MOJIOKEeHHe,

ITepsrie 10 kommuexcos Poccuiickas apMus no-
ayqauaa B 2013 roay. 9 mas 2013 roga KoMILIEKChI
«[Tarnups-Cl» BHepBbie yYACTBOBAJH B napaje Ha
Kpacuo#t maomaau. B 2014 roay oEE npoaoJskar
nocTynaTs Ha Boopy>kenue Poccuiickoit apMun.

C6opky MOAeM HAYHHUTE C H3rOTOBJIEHHUSA KOJIEC.
Haxune#ite Ha muoraylo 6ymary ger. 54, 55, 56 u 57
M MOJIOYKHTE N0/ npecc. BeipeskbTe 110 KOHTYPY BHYT-
PEHHIOI OKPYKHOCTH — JeT. 55. Ilo BHyTpeHHEMY
KOHTYPY 9TOr0 KoJiblla npukJjeire aer. 62 (cm. cxe-
my «Bs). Bo BHyTpenHoK0 uacts ger. 62 sraeiire
aer. 57. K sremineMy KOHTYDPY kKouasua (zer. 56) npn-
KJieliTe cHavasa jer. 55, sarem — zer. 56, B nesrpe
KOTOpO# HAPHCOBAH KBAJpaAT. AKKYPATHO BhIPEKbTe
POTeKTOp Koseca 54 m, HCIOABL3YyA KJei, obmoTaii-
Te UM MOJYYEeHHBIH HUIHHADP Koseca. CkieiiTe Ma-

aemit quaneEap u3 ger. 40 m 65 n BkaeiTe ero B
YTOILUIEHHYIO 9acTh Kojeca. Ckieitre 60abmmoM nu-
JHEAD U3 Aer. 73 u 33 u npukJelite ero k jger. 56,
Kak noxkasaHo Ha pucynke. Takum obpasom coe-
pHaTe BoceMsb KoJec. JleBsiToe Koseco — 3amnachoe,
H K HeMy He NPHKJIeHBAIoT aer. 73 u 33.

Ilepea Tem kax maumsaTh cobmparth pamy, Ha-
KJieifTe Ha moTHY0 Gymary peccops (zer. 71 u 69),
& TaiKe JCTAIH MOCTOB (1€T. O H 08) H 14iTe WM

ii’(a,'k'&x HONASANO M0 CRUME v - LIATOn o< stetrse v

My MOCTY IIDHEJeiiTe 110 /IBa KoJieca (KBajpaTHK Ha
aeT. 33 noxassiBaeT MecTO, KyJAa NPHKJIeNBAaeTCs
mocr). Craedire pamy asromoGuas — jer. 4. K ne-
penHedi 4ACTH PaMBl MOJ AHAIIEM B 0603HAUEHHBIX
MecTax npuxaeiire AeT. 46 — Ha HHUX Bbl IPHKJIEN-
Te peccopsl MEPeHHX ABYX MOCTOB. C6opka nojisec-
K¥ SafHEX MOCTOB NoxasaHa Ha cxeme «Bs.

B zer. 30 BIpesxsTe OTBEPCTHA M BKJIEHTE B HUX
och, cBepHyTYIO B3 aet. 64. Ha ner. 64 ormeuens
NoJIOCKH, rae aoskHs BHaxoauTses aer. 30. C Top-
108 ocH 64 npuxeirre ase saraymkn 29. Ha asyx
xoMIuiexkToB aer. 69 ckieiire gBe peccopsl ¥ NMpH-
KJeitTe MX K 3ajHeil moJiBecKe, KaK NOKa3aHO Ha
cxeme «Bs. TouHO MO TAKOMY NPHUHIUITY U3 YeThI-
pex KOMIUIEKTOB JeT. 71 CnICHTC MeTHIpC nepeA
HHe peccopsl ¥ MpHKJeHiTe X K pame, KaK MOKa-
sano Ha cxeme «['». O6paTuTe BHUMaHHE, YTO HA
GOKOBLIX TTOBEPXHOCTAX 3aJ{HEH YacTH PaMbl OTMe-
YeHb! MECTa 1A NPHKJIEHBAHUS NOJBECKH 3a/{HAX
MOCTOB.

Tloa aawme pambl B 0003HAUEHHOM MecCTe MpH-
Kieiite pacnpeaenuTenbayio kKopobky 42. Ilpn-
KJelTe K peccopaM 4YeThipe MOCTa C KoJecaMH.
Jlanee u3 TpybGoueK OT MCIOJNb30OBAHHBIX CTEpPIK-
Hell MAPHKOBLIX PYYeK NOAXOAAIeH JJIHHEl Ha-
peXxkbTe YeThIpe Kap/JaHHbIX BaJia ¥ NMPUKJeHTe uX
BCTHIK, KaK MOKa3aHO Ha cxeMe «I'», Mexay MocC-
TAMH H pacnpejeauTenbHol kopobkoit. K nepe-
JAHel CTeHKe paMbl NpUKJeHTe ABe ger. 5, a HA
HHUX — Oammnep, ckaeeHHsbli U3 ger. 1 1 10, Taxk-
e MexULy BTODBIM B TPeThUM MOCTAMWT ﬂpHKJIEﬁ-
Te K paMe JABa TOILUIMBHBIX 6aKa, CKJIEeHHBIX M3
aer. 74, 76 n 77. K nepeaneii vacTu pamsl B 060-
3HAYEeHHOM MecTe npukJjeire ger. 66, samensio-
Y0 B HAIIei MOAeJH JABHUraTe b (BIOCHAe CTBHN
Ha 9Ty AeTajb Bbl NPUKJIeHTe Kabuuy).

CrueiiTe HHXKHIO 4acTh KabMHBI U3 aer. 39 n
35 u oraokKHTe, BEPXHIOK YACTh CKJEHTE B CJeay-
omeM nopsiake: K 60KOBBIM cTeHkam aer.18 i 24
OpHKJeATe 3aaH1010 CTeHKY 37. 3aTeM K GOKOBBIM
cTreHkam npukieite Jobopoe crexkao 8. K mouy-
YeHHOMY nepuMeTpy npukJjeire kpuimry 36. K no-
GoBoMYy cTeray npHkJeiTe noaky 20, kak nokasa-
HO Ha cbopounoM uyeprexxe. Jlanee npuxieire ne-
peauioio cresky 9. K n106oBoMy cTeray npukieiire
asopaukn 43. K nepeaneii wacTH npukaeire ase
ner. 38 (ra cbopoTHOM UYepTeKe KAaOHHEI NOKA3aHA
(popma aroit gerann). IIpukieiite Kk kabuHe AHH-
me. Ha o6o3raveHHbBIe MeCTa K AHHINY OPHKJIEHTe

NepeaHIOn YaCTh KPLLIBEB NePBOro MOCTa — JeT.
34 (ner. 34 ¥ NOAHOIKKHM CKJIEHBAITCH [ONOJAM,
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qT00BI CKPBITH OYKBEI Ha 00paTHOI CTOPOHE pas-
Beprin). 3aguss yacTk KpruTher 31 npuKiIensa-
ercsi K pamMe BCTHIK 3a KonecaM# 1-ro u 2-ro mo-
croB (cM. pue.). 3aTeM NpPHKJIEHTe NOAHOKKH
BCTBHIK, KaK NOKAa3aHO HA cOOPOYHOM uUepTeixKe.
IIpukseiire kabuny K ger. 66 pamsr.

Boesoii MoAyJb KJeiTe MOATAIIHO — OT HOCO-
BO# wacT K Kopme. CkieiiTe kabuHy ynpasJe-
musa 13 geT. 16. K 60KOBbIM CTeHKaM IpUKJIeiTe
moanosxku 10, Taxske npuxelite B 0603HAYCH-
HBIX MecTax KoHTelnepnl — ger. 17, 21, 14, 15
u 25 — u sanacHoe KoJeco. Kabuny ynpaBiieHus
npuKJeiTe K paMe B 0003HaYEHHOM MeCTe.

[Ipusox Gamau ckueire ua get. 12 n 47, mpen-
BAPHTENHHO BKJEHB B jier. 12 nopmmmneuK, CO-
6pammbit u3 ger. 60 u 63. Ilocie aroro NPUKJIEH-
Te Bech y3eJ K paMe B 0003HAYEHHOM MecTe. IIpu-
weitTe Ha TOTHYIO GyMary ger. 58 u 59 u nocie
BBICBIXAHUA CKJIeiTe IFUIMHAD, a 3aTeM IIPHKJICH-
Te ero K HOAIUITHUKY, KaK MOKA3aHO Ha Jeprexe.

K sagmeit wacTu paMbl NpuKJelTe B 0603HA-
yeHHOE MecTo aer. 28.

JloMKpaThi, KOTOPhIE OIYCKAIOTCs IPH CTpeLoe
¢ mecra, cKieiite ua ger. 70, 32 u 7 u npukeire
MX K JHAILY TepBOro ¥ TPeThero MoAyJs 6oeBoii
gacri. K 3agneii wactu fier. 28 NpHUKJIEHTE JBe Jie-
craunst 44. B auskaedt wacty ger. 28 npurieiTe
nse croiiku 50, COrHYTHIE 110 YKA3aHHON HA YyepTe-
ke opMe, a K HIM HPHKJIEHTE JIeCTHHILBI.

3asepmiaer cOOPKY HaITHA CO BCEM KOMILIEKCOM
BOOpY KeHmi. Bauraio cKyenTe u3 jer. 26 u 2. 3a-
reM caaau npukaeire ger. 48. Ha kpeimy GammHu
npukaeiire aer. 11, a Kk nepeauei HAKJOHHOM
cTeHKe GamrHM NpUKJIeHTEe KOHTeHHep nepeaHero
panapa — zer. 45 u 53. llepes ckyiewRAHNEM Bep-
XHero pajapa B geT. 22 BKJIeHTe NOAIIMNITHAK —
ner. 60 u 72. B 0603HAYEHHBIX MeCTax MPUKJIeHTe
BochbMurpannsie aer. 52. Ilocne BLICKIXaHUS BCEro
yaJia npuKJIeiiTe ero NOAMMIIHUKOM Ha jeT. 48,

Baniaa umeer 4 6JI0Ka ynpasiasgeMbIX paKer 1o
3 mrykn. Ilpu ckienBaHUM MMeiiTe B BUAY, 4TO
Kaskablii 3 4 GJIOKOB MOYKET MMeTh CBOU yroJ
noam.oMma, Tark kax PJIC COMPOBOMKIAELT OJHOBPE-
MeHHO 10 20 meseid, ¥ KOMIILIOTED caM Orpejesis-
eT, MO KaKMUM yIJIOM J0oJDKHA OBITH 3amyiieHa
caeayiomas pakera. Ckieiite iBeHajUaTh KOH-
TeifHepoB /Ui paKeT B BUJE IHJINH/POB H3 AeT. 3
u 13. Craeiite xopuyc 49, a B Hero BKJeiTe J10
KOHIIA OJIMH M3 KOHTEHHEePOB, KaK IMOKA3aHO HA
cxeme «M». B 0603HaueHHBIX MeCTax MpUKJIenTe
nier. 23. TyieuHblii KOHTEWHED CKJIEMBAeTCA Tak
JKe, TONBLKO BMecTo jier. 49 ucnossayiire ger. 41,
BKJIEMB B Hee CTBOJ NMYIIKH u3 jgeT. 51, cBepHY-
Toi B Tpyboukry. Ha cxeme «J[» noxasano, B Ka-
KOM [10CJIeZIOBATEJILHOCTH HYYKHO K OOKOBBIM
CTeHKAM DAITHU NMPUKJIEUBATE KOHTEHHEPEI ¢ BO-
opy:xeauem. ITocie TOro Kak BOOPYy>KeHUe IIPHU-
KJaeeHo K OamHe, NpUKJIedTe K AHHILY OamiHu
6oxoBbie cTeHkn 78, Mogesnp rorosa, 0CTajloCh
NPHUKJIENTH OAIIHIO K NUINHAPY Ha 60oeBoi yac-
TH MALIXUHLI, 4T00 OHA MOIJIA BPAIAThLCH.

A. CUran



BMECTE C 1PY3h o

YIeCTBYeT MHOXKECTBO TPeHAXKePOB A Pa3BH-

THSA BCeX IPYIII MBI, HO OHH 0OLIYHQ CIMITKOM

AOPOrH WM rPoMO3AKH. [la g SaHUMaTHCY B
1o-

me . : HO. Pf\P“ﬁv Prastig
' ﬁﬁ mm CMH TI0MyeTy, 2 porvacrars ;;
JACSHYI0 A1 30D0BbA TDEHHDPOBKY M paboty —

VOODKY CHera.

Tpenaxkep ycrpoen caeaywomum obpasom. Ha
BEPTHKAJILHON TPEYTOJLHON paMe VCTAHOBJIEH Be-
AVILHI Y36 ¢ MeaNIMH, Ha OCH KOTOPOro HMe-
erca aybuaToe KoJeco A nepesavs KpyTAIero
MOMEHTA Ha BeJIOMYIO OCh Yepe3 LEeNHyIo nepeja-
qy. BesijomMas 0Ch NPHBOAUT B ABHIKEHHE I'yCeHUY-
HbIe TEJIeJKKH, PACloJIOXKeHHbIe clpasa ¥ cJjesd
OT pambl. A 3aKpeIUIeHHbII ClepeaH COBOK crpe-
Gaer cHer, KOrza CHOPTCMEH KPYTHT HealH.

O6muit BHJ yeTpolicTBa NoKasaH Ha puc. 1,
A KOHCTPYKIMUSA TPEHAYKEpA ¥ AeTAJIHDPOBKA —
Ha puc. 2. B KOHCTPYKIIMH HCIIOJL30BAHA YaCTh
BEJIOCHIEAHON paMbl IPOMBINUIEHHONO HPOH3-
BOZCTBA. Y KasaHHBIN Ha puc. 3 dparmMeHT or-
pekbTe pYYHOH HOKOBKOMH 110 MeTaJIy 1o npsi-
MO¥ NYHKTHpHOM JuHHM (pHc. 3). 'naBHOe B
a1oit pabore — COXpaHUTH HeOOGXOAMMOe paccTo-
ssHHe A. 9TOT pasMep CKJIAAbIBAETCH U3 CeAyIo-
me#t cymmni: atb+cet+50 mm, rae g — anmMHa phi-
yara nejans, b — 1/2 wMpuHb yeryna neaauu,
¢ — 1/2 BBICOTHI I'YCeHHUHOMN TeJeXKH. ITH
JIaHHBIE BBl CMOJKETEe IOJIVYMTH TOJBKO IOcJje
noabopa HEOOXOAMMBIX JeTaseit.

Orpesanubii (hparMeHT paMbl ¢ HEJAJIAMH H Be-
AVINeii 3Be30YKO0i OTI0KHTEe H 3aiiMITech 110160~
poOM KoOJIeC I'YCeHHYHOH TeJlesKKH. Y TpeHa)kepa

D cow (moposrrmm ww Do), HO ICONMEROIE OO IO

4 xoneca. Utoro Beero 8 xonec. Bee koseca sryuine
B3ATH OJJHOI'O JHMaMeTpa, HO MOXKHO B3ATh M JBYX
PasHLIX AUaMeTpoB — 1o 4 kaxaoro. Torga Kose-
ca Gosbiero guaMerpa moAOHAYT A YCTAHOBKH
HA 34JIHHEe BeayIilHe OCH, a KoJieca NoMeHblne —
Ha nepeaane. Koseca B Hameld KOHCTPYKIIMHM HC-
HOAL3YIOTCH BMOCTE C JIMTHRIMM PDESHHOBHRIMM 1IN~
HaAMM, nOaTOMy pasmep ¢ Oyaer paseH (&
nanGonbwero xoaeca. Korga Oyayr u.mecr?l:fl?aa}:
MEphbI HOATOTOBJICHHBIX JleTalleii, OnpejeanTe pas-
mep A. Pama TpeHakepa BhinosHAeTcs 6e3 cBapoy-
HeIX pabor, ee ocHOBaHMe Kpemmres Goarammu
M raiikaMm.

OcHoBaHMe PaAMBI — 3TO CTAJILHLIE YTOJIKOBBIE
npoguan pasmepom 35x35 mm. [LUmna ux Gyxer
3aBHCETh OT pasMepa BLIDE3AHHON BAMM pPAMBI.
K makcumannuomy pacerosimuo or cpeoa oanoit
CTOWKH paMel 10 Apyroit npubassre 70 MM (puc. 3
u 4 (B). ¥V oanoro yroaka YMEHbIINTEe IIHPHHY
OAHOM moakuM M cHuMuTe dacku (¢ 35 xo 30..

31 mM) o Beelf IHHE HY WICKTPQH
S YRR g s

- T Rt Y s MU Honiom
BHYTDb (pHc. 4). 3azuas crofixa paMbi He J10.1-
JKHA JOXOAHUTH 0 Kpas Yroankos npumMepHO Ha
7...10 MM. IIpocsepanre oTBepeTHe nox boar
M8 u ckpenmTe MM ZeTANH B 9TOM MecTe paMsl,
3aTAHYB raikoi. Tak ke npUKpennuTe yroJiox
K NepeaHei CTOMKe paMsl.

Jlaa usrorosnenns BTYAOK nepeaset u 3aa-
Heil OCH OTHHIINTE 2 OTPe3Ka BOAONPOBOHOM

_Tpybml (D22 MM u anunOM mo 50 MM u Ha-

PeXbTe Ha KaXKJAOM KOHIIe OTpe3Ka peasby Ha
7...10 MM (B mposaske ecTh roTOBLIE MOAXOAA-
LHe BTYJKH ¢ pe3nboit). [Tpocsepisure B 0OCHO-
BaHHM PAMBbI OTBEPCTHA JJIsA BTYJIOK.

Jlns nepeasei BTYJIKH OTBEPCTHE JAOJIMKHO
OBITH BRITAHYTHIM HA 10 MM, KaK H300pasKeHo
Ha pucyHKe 4. 9T0 HYKHO JJIsi PEryJIMpPOBKH
HATAXKeHus ryceHunbl. BTyJky sanHeit ocm




Yi—=5 v 4 Puc. 5. Begywas ocs TpeHaxepa B cbope:

1 — rycennya, 2 — CTEPXEeHb ryceHuysl,

3 — wmrHa xoneca, 4 — obog xoneca,

5 — pegomag 3Be304Yka, 6 — KOHTPOROYHbIE
ravikm, 7 — wWirn@dThl CTONOPHBIE, 8 — pama,

9 — ocs.
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Puc. 2. YcTpo#HcTBO TpeHaxepa-cHeroybopLumka: == 6 3
1 — peruor ynpapnonuuss, 2 — nopopoTHan Tara, \

3 — pama, 4 — negans, 5 — yens, 6 — segywas 4 5
3Be3noyka, 7 — rycenmnya, 8 — pe3anmHoBas LWNHa
Begywero xosieca C BbINMUIeHHbBIMMW nNalamMmm, 3
9 — Begomas 3se3goyxka, 10 — ynop nosopora, 1 2
11 — xkoBw, 12 — OCb HAK/IOHA KoBWAa, 13 — BTYNKA
> 2 Puc. 6. ferann ocu:

Kpernnenns xoswa, 14 — pyneBasi KOJIOHKA.

1 — ocb, 2 — wrngr,

3 — nNoAWMNITHNK CKONBXEHUS
(6poH3a nnu NNacTuk),

4 — Brynka, 5 — ravika BTYJIKA,
6 — ravika ocm.

Puc. 3. DparmenHT
Besopampi, HeoGXoanmMbli
Ans TpeHaxepa.

1) .
LKL

Puc. 7. 3ransi 3roTtoBreHNsI ryCeHnUbI:

1 — pasmerTka, pacKknagKa CTepXHeHn,
Ppuxcaums CTepXHen HATKaMn, 2 — Hawnsxka

Pnc. 4. i BTOpPOro cnosi Tkauun, 3 — npowmsxka Goxosnn,
YcrposicTeo 1 — ocHoBanwe, 4 — MecTo ycTaHOBKHN AepeBsiHHbIX 6pyCcOoYKOB.
pambi: 2 — ¢pparmeHnT Benopamsi,

3 — Brynka ocy (2 wr.).

\"
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(IIpodoaxcenue na c. 10)
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wprwacrmun npononamu. Ouu  cwabxaior
aJleKTpooHepruei puipuicn 1 3aso/Abl, JIFHIHN
TPAHCIOPTA, BBHIIIKH COTOBOH CBS3H H TeJe-
crarnun. Ho Mu1 morosopuM o mposogax, Ko-
TOpPbIE €CTh B KAXKA0M JKHJIOM JIOMe.

Heropus npoeojgos He O6bu1a npocrtoii. Taxk,
HanpumMep, nepejavdy aJeKTPHYECKOro 3aps-
Jla 1o NpoBOAHMKY obHapyxua B 1663 r.
¢usuk 1 mExesep Orro Qo I'epuke. Ixcue-
PHUMEHTHDPYSA ¢ H300PEeTeHHLIM HM 3JIEKTPO-
CTATHYECKHMM I'€HEepaTopoM, OH unepejasal
ANIEKTPHYECKHH 3apAjl 10... JIbHAHON HHTH,
KOTOpPYIO JiornuHee 6uu10 661 HA3BATL H30JISA-
Topom. Ho B TO BpeMs emie HHKTO HE JeJIHJ
BEIeCTBa HA MPOBOAHHKH M JHIJIEKTPHKH,
MOCKOJIbKY TePMHH «[IPOBOAHHK» (IIepeBon
agrauiickoro csosa conductor) Buepsbie
BBeJ B 1739 r. anrauickuii yyenntit JHKOH
Jleaariosbe st 0DO3HAYEHUSA «TeJl, JeHCTBY-
JOIMX KAaK KaHAaJbl Ui TPAHCHIOPTA 3JIeKT-
PHYECKOH CHJIBI®.

B 1729 r. anramiicknit pusnk-1obnrens
Crusen I'peit npoJIOKHJI NEpBYK B MHUpe
QJIEKTPHUYECKYIO JIMHHIO, MCIIOJIB30OBAB JUIHA
2TOro KOHOILIAHYIO BepeBKy anuHoi B 80,5
¢dgryTa na ropHlonTANLHULIX WIEJKOBLIX INY-
pax, HATAHYTHIX MeXAy onopamu. Hecmor-
pP# HA OYeHb IUIOXYIO NMPOBOJAMMOCTS TAKOI'O,
C NO3BOJICHHSA CKa3aThb, NIpoBoja, onuiT I'pes
vaaicsa (oueBujHO, BepeBKa Oiarogaps Ty-
MAaHHOMY AaHIJIHHCKOMY Kiaumary Onina
caerKa BJA»HOMH).

[TIPOBOAA

[Tepsyio onbITHYIO Teserpad@HyIo JUHHIO NPOJIOKHI B
1841 r. mexay Cankr-ITerepbyprom u Ilapckum Cenom
MaecTHRIH pycekuii puauk Bopuc Cemenosud fKoQy,
m .

" MUl IRUUKM OLIT MARG e e ..
poucHaTarumMM Teserpadanim anuupa-r:;M.

TIpHMEpHO B TO e caMoe Bpems B CLILA Comioon Mop-
ae TUILUT HAa napycHEHke na laspa B Heio-Hopk. Mopse ne
Obi/l CBASAH C MJICKTPHYCCTBOM, HO BO BpeMs HNyTellecTBHSA

yBHAEN (POKYC, KOTOPHIH JeMOHCTPHPOBAJ 3HAMEHHTHIH
B T0 Bpems Bpad Yapasa T. Jskekcon. OneiT 3araoua-
CA B TOM, YTO CTPeJIKa KOMIIaca MeHsJa CBoe I0JIOXKeHue,
KOrjla K Heil NOAHOCHJIM IPOBOA, NOACOCAMHEHHBIN K rajlb-
BAHHYECKOMY JIEMEHTY. IT0 HATOJKHYJI0 Mopse Ha MBIC/IbL
O TOM, YTO IO IPOBOAAM MOYKHO IepejaBaTh CHIHAJLL.
Hpaes nossocThIO 3axBaTiiia ero, u B 1844 r. Mopase nepe-
Jaja 13 BamuHrTOHA B BaJTHMOD COOOIIeHHe, TEKCT KOTO-
poro raacui: «9yans gena teomn, 'ocogu!» roT neHs,
coOCTBEHHO, MOKHO CYHTATH HAYAJIOM NMPOMBIILIEHHOIO
HMCHOJL30BAHMSA HPOBOJAOB B MHDeE.

B 1878 r. umskenep-rexunosor M.M. ITogoGenos oprann-
sosan B Poccnn, na Bacuasesckom octpose Cankr-Ilerep-
Gypra, nepsbie MACTEPCKHE /U1 BRIPAGOTKH MPOBOJHHKOB
B HIEJKOBON M XJonyaToOyMarKHOM M30JANMH. ITH Mac-
repckue s 1888 r. IloagoGeaos npeobpasopas b 3anog «Pyc
CKOE MPOM3BOJICTBO MPOBOAOB JIEKTPHYECTBA», KOTOPLIH
HOCHT ceroaus nasspanue «Cepkabesb».

HcropHs H30JIAIAH IPOBOAOE TaKyKe yBjexkareasra. IMo-
HAuATY PU3HKH-OKCTIePHMEHTATOPSI HCIIOJIB30BAJIM B Kave-
CTBEe NMPOBOAHHKOB METaJUIMYeCKHe [enoYKH, MPOonuTaH-
HEIe 3JICKTPOJHTOM IHYPKHA. HO mMocTeneHHO BhisICHUJIOCh,
yro Haubosiee yao0HbII 1 Ge30nacHbIi MPOBOAHHK — 3TO
nooanpopanuas npoponoxa. IMomauany ee ofmMaThIRATH
[IEJIKOBBIMH MJIM XJIONMYATHIMHA HUTAMH. 3aTeM CTAJIHM M30-
JIMPOBATH XJI0M4aTo0yMaXKHOM NpsAXKel, BbIBAPEHHOH B Ia-
pacdune. [lorom B ses10 nouuia ryrranepua — INpHPOJAHLIH
Martepua, nojoOHbIH KayuyKy.

it e




Pabouee HasHauexnue
Kon-go xwun, W3onsums, 45
a3BaHue arepunan ceuyeHmne pexwum °C HanpsxX.
i . : : 0 45’ Yanusutenwu (nepeHocku), nposoaxa
nec mens 1 — S5-XUNbHbIA, AsowHas ’ GLITOBbIX 371, MPUGOPOB M NUTaHne
0,75 — 2,5 mm? CanoBbiX 31 UHCTPYMEHTOB cpeaHeit
MOLLHOCTH, /1. NANTa (O4eHb rmbknin) |
o — 1. Ascliean — | 0.38 | rubxuin anmeHMNGWOWX
wesn ’ "0:::3‘ xoun e npnGop'o. K MCTOYHUKAM NUTAHUR
CKpy4 3
L — 1 | Cunosoii abens ans CTALUOHAPHOrO
‘meas | 1 — 4-XunbHei, Aso@nasn, 0,66 — 1 xa
o 2,5 — 4 mm? -50...+50 o6GopyaoBaHMa ¥ NPOMbILIEHHBIX
, noMeLlleHui, NoOAXOAUT ANS A0Ma,
NOAKMIOYEHUE CTUPANbHON MaLLUHbLI
BBN menb 1-XUNbHbIA, Dsoinasa NBX, 0,38 — 0,66 | [ina 3apgenku B WTYKaTypKy B CyXux
1 — 6 mm? -50...#70 ¥ BRAXHLIX NOMELUEHNNX, AN
i ocBeTUTENbHLIX Lenei
NYM menb 1 — S-XUNbHBIR, | Nsonnas 0,66 Cunoeoit kabens ans anexTpudUKaummn
1,5 — 6 mm® MEenope3uHOBas AOMa M KBApTUPbI, NPOMBILIEHHbIX
; u3on. + NBX, 006BLeKToB, OTKPLITas U CKpPbITas
-50...+50 npoBoOAKa, AN BAAXKHBLIX noueu;euuﬁA :

A ¢ nosiBjieHUeM B 11epBoil yersepTH XX B. amase-
BOM H30JIAIMH IPOBOJ IepecTas OLITE PeAKOCTHIO.

YeTpoHeTBO ITPOBOAA 3HAET, MOMKANVH, KAMIILIN.
ATO TAK HA3EIBAEMAS TOKOIPOBOASIAS METAJIH-
yeckas JKHJa, OKpyKensasa usonsnuei. Cama »xu-
Ja MOXKeT OBITh HEJBLHOM HJIH COCTOSTH M3 He-
CKOJIBKMX IMPOBOJIOYEK, CKPYy4YeHHBIX BMecTe. [Ipo-
BOJZA C HEJBLHOM XWJION 6oJibIne HMOAXOAAT AN
MOHTAa’>Ka CHJBbHOTOYHBIX CEeTEeH, KOTOPHIe MOHTH-
pyioT oauH pa3 u Hagonro. IIpoBoja ¢ munamMu U3
MHOYKECTBA TOHKHUX IIPOBOJIOYEK HMCIOJAL3VIOT KaK
pas aJisA OPOBOAKM B JIOMAxX M KBapTrHpax.

Paupiie 11 NPOBOAKM B AOMAX U3 9KOHOMHM HC-
MOJIB30BAJIA AJIIOMUHHEBBIE MPOBOAa. ANIOMHHHMN
HEILJIOXO HPOBOAUT JJIEKTPUYECKHI TOK U IIPH 9TOM
3aMeTHO aemiensie meau. VW Bce ke mean ayumie:
MeJHBIe IPOBOJA HE JIOMAIOTCA B MecTax neperuba,
obecrieumBalOT AYYMUANA KOHTAKT, & HPOBOAUMOCTD
MeJH B HOJITOPA pasa BEIINIE, UeM V aTIOMHHHS.

BaxxHeHImuid mapamMeTp npoBojia — 3TO CeYeHUe
ero >xuisl (ero momans B paspese). Mmerso or ce-
YeHHUS 3aBUCHT, KAKOU MAKCUMAJBHLIN TOK MOJKET
IPONYCTHTE Hepea cebsa 1mMpoBoy, He rpescs A0 Onac-
HBIX Temneparyp (6osee 70°C).

B npuanMne, MOHTaX 9JIEKTPONPOBOAKH MOMKHO
BRITIOJTHHTE JIOOBIM IIPOBO/IOM, MMEIOIIHM COOTBET-
CTByIOIIee cedeHue Kuibl. OAHAKO HAAEIKHOCTDH
AMAKTPOIPOROAKHE DLILIC, GCJAH Nponoaa nogobpa-
HBI C YY€TOM YCJIOBUH NPOKJAJNKH H ocobeHHOCTe
IKCIIYATAIMH 3J€KTPOINPOBOAKH.

Hanpumep, ecau nposoja IIPOKJIAABIBAKOTCA 110
KHUPIIHYHON CTeHe, NOMIeMKAIeH OMTYKATYDHBA-
HHIO, TO Jy4lle, ecJid OHM OYAyT ABYX- HAM Tpex-
KHUNBHBIMHE M IUIOCKHMMHW. A BOT ANS NPOKAAAKH
IIPOBOAKH B CT€HAX, COOPAHHBIX M3 I'MIICOKAPTOHA
Ha METAJIHYeCKOM Kapkace, Jiyymle mOAOHAYT
MHOrOKHJIbHBIE THOKHEe Me/lHbIe ITPOBOAa KPYIJIoil
KOH(HUIYypanuu, Ho 06S3aTeNbHO B ABOMHON H na-
Ke TPOHHON H30JANMH, TAK KAK B 9TOM ciyuae

CPABHUTEJILHO BLICOKA BEPOATHOCTL ee IIOBpesK Ie-
HAA METAIHYeCKHMH JeTaJsiMU KapKaca.

EcJyim u3BecTeH AuaMeTp JKHUJbI IIPOBOAA, TO €ro
CeYeHHEe MOIKHO PACCUYUTATH, HOJCTABUB B (hopmy-
ay: Skp = (3,14/4) x D? = 0,785 x D?, rne Skp —
ceyenue nposoaa, mm?; D — auameTp JKHJIIBI, MM.

Kax BugHO 13 QOpMYJIbI, CeYEeHHUE KUJIbI IIPOBO-
Jla JIErKO ONPeJeIATh, YMHOXXUB BeJIMYUHY AUaMeT-
pa JKHJIBI IpoBoja camy Ha ceba u ma 0,785.

Juamerp npoBOJIOKM TOKOBeayluei »xuiubl (6es
N30JANNN) H3MEPAIOT MUKDPOMETPOM HJIH IITAHI'CH-
nupkryneMm. Cedenne KUJI MHOTOIIPOBOJIOYHBIX TTPO-
BOZOB ¥ Kabejiell oupeAeNsoT N0 CyMMe CeYeHHUH
BCEX IIPOBOJIOK.

B o0bIyHOM >KHJIOM JJOME MJIA KBapTHpe po3eTod-
HYIO CeTh Iesecoobpa3HO BBIMOJHATH MeJHBIMH
IIPOBOZAMH, HMEIOIAMH cedenue 2,5 MM?, ocBeTH-
TeJbHYI0 — NpoBOAaMu cedyeHueMm 1,5 mm: s
MOJIKJIIOYEHH S K€ COBPEMEHHOM KYXOHHOM 2JIeKT-
POILIMTEI HMEeT CMBICJ MCI0JIB30BAaTh MEAHLIC IIPO-
Bo/a ceyennem 6 mm?,

YTO0 e HYXHO 3HATH, UTOOLI IPABUJILHO MONO-
6paTh TpoBOJ AJs dJeKTpoupoBogKkyu goma? OcHOB-
HBIM IMOKA3aTeJeM ABJIACTCH ero JAJIMTEeJBHO JOmyCc-
THMas Harpyska. Yrobw HaWTH BeJIMYMHY HOMH-
HAJBHOIO TOKA, HEOOX0MMO NOACYUTATH MOIIIHOCTE
BCeX AeKTPponpubopos B JloMe (TeJeBH30p, dJIEKT-
pominTa, KOHAMIMOHED, CTHpaJbHAA MalluHa,
yrior). Ilocae Toro kak MomHOCTH GyAeT N3BECTHA,
HalTH CHJY TOKA MOXKHO IIO (DOpMYJe (ANst OXHO-
tasnoit cern 220 B): I = (P x K )/(U x Cos(¢)), rae
P — cymmapuas MOH[HOCTH BCeX dJI€KTPONPUGO-
poB, Br; U — manpsixenue cern, B; K = 0,75 —
KOa(h(pHUIHeHT OAHOBPEMEHHOCTH; Cos?(p) =1 —
AJ1s1 GBITOBBIX JIEKTPONPUBOPOB.

Hcnonsays npusesennyio TaGaHIy, Bl CMOKeTe
NpaBHIIBHO NOA0GPATE HEOGXOAMMEIe IPOBOAA ISt
TPUMEeHeHus B 6hITy.

M3 Bcero muoroobpasus xabeabHON NPOAYKIIAH,
IpeACTABJIEHHOH HA COBPEMEHHOM PBIHKe, Hau6o-
JIee HaZIeKHBIMH 110 3JIEKTPO- M 1102Kapo6e3onacHo-
CTH cuHTaoTes kabeau mapoxk BBI' u NYM.

r. AHTOHOBA




(IIpodoaxenue. Havaro na c. 6)

NOCTaBbTE HA OCHOBAHHME PAMbl H 3aTAHHTE railKaMu
€ IByX CTOpPOH (TonmuHa raex 5...6 mm). IIpn yera-
HOBKE BTYJIKH Nepe/iHel ocH NpHOIHN3bTe NepeaHion
BTYJIKY K 3aJlHeif I0 ynopa B OBaJbHOM OTBEDCTHH
H TOoXe 3akpenure raitkoi. Ilocse aroro moskHO
CBEPJIMTH OCTaJIbHBIE OTBepeTHs D6 MM s Kpene-
JKa YIOJIKOB OCHOBaHHSA paMbl. B aToM MecTe noskn
VTOJIKOB MOKHO CKpenuTh BuHTamMu M6 ¢ raiikamu
HJIHM IOPpH ODOMOINHM CTANLHEIX KJICNIOK, BOCKOJI.be
3TO MECTO He 00SA3aTeNbHO NOMKHO BLiTL pasbop-
HbIM PR PEMOHTE.

Crexyiommit aran — ocu konec. epemss u 3aj-
HASA OCH OAMHAKOBHEIe. B KauecTse MaTepHaa MC-
noab3yiTe CTANBLHON nNpyTok D12 mm. Ornmianre
JIBe 3arOTOBKM JUTHHOM 10 275 MM ¥ HapeXbTe pedb-
6y M12 ¢ kakaoro kpas amaHO# no 110 mm. Ilpo-
CBepAHTe OTBEPCTHS JJIS IMTHMTOR M YCTAHOBHTE
mradre B ocH. [Tpr ycranoBKe ocell ncnonbayire
BTYJIKM CKOJNLIKEHus — OponH3oBLIE, PTOPONNACTO-
BhIe WM U3 moboro apyroro nuacruka. X MoxHO
M3rOTOBHTH M3 NOAOGPAHHBIX 1O AHAMETDPY NPOoOOK
¥ MOpJBIIEK LIACTHKOBHIX OyThuiok (puc. 6).

Teneps koneca. OHM cTaBAapTHLIE, HO HEOGXOAM-
Ma DOArOHKA noj sBame uagenwne. CHauana paccsep-
JIATe LeHTPOBKIE OTBEPCTHH JUIA ocell. 3aTem 1po-
IAJIATE HAMMWIBHHKOM B OCEBOM OTBEPCTHH 1a3 JUISA
mrradra 5 MMm.

YeTaHOBMB OCH TpeHa)Kepa, 3aKpernuTe ranKaMu
¥ HAJICHBLTE C O/{HOM CTOPOHBI HA NEPEAHION M 3aJ]-
HIOIO OCH 10 KoJiecy. 910 HeoOXoauMo LIS pacdera
pasMepoB I'yCeHHIIbI TPEeHAXKepa.

Hrak, Koneca ycTaHoBJeHbI. Bryaka nepeaneit
OCH MAKCHMAaJbHO NpHOJIMIKCHA K JaAHeH OCH H 3a-
kperiena. ObepauTe 06a KoJseca pyJeTKON | 3anu-
[IHATEe TOJYYEHHBLIH Pe3yjabTaT ¢ MAKCHMAJILHON
TounocThio. Ilonyuennyo nudpy (B MM) pasjeaure
HA TAKOE KOJWYECTBO OMHAKOBLIX OTPE3KOB, YT00L!
OHM POBHO YKJIAJILIBAJIMCH HE TOJBLKO B JUIHHY OK-
pyxHOCTH Kojseca (D=3,14), Ho # B 00y JUITHHY
rycesunsl. Hanpumep, ecyim guaMeTp Kojieca paseH
180 MM, To anmHa ero oxkpyxuoctTn Gyner pasHa
565,2 MM, a8 KOJIHYECTBO OTPe3KkoB Oyaer pasHo 18,
Torja paccrosinue Tpaka o6yzer 31,4 MM, a npH UTH-
He Beeit ryceHunsl 1265,2 MM KOJIHYECTBO OTPE3KOB
6yner pasuo 40.

I'vceHHIBI TPeHAMKepa MOYKHO CIINTH H3 mobok
naoTHON XjaonuarobyMa’kHOM TKAHW, HANpUMeED,
MEIIKOBHHBI. BeIpesKpTe JEeHTY MHPHHON npHMep-
1o 12 MM, NMOAIBEPHHUTE Kpasi 110 BCel JUINHE ¢ ABYX
CTOPOH M HojAmenTe. 3aTeM NOJIOKHTE PasriakKeH-
HYIO IIOJIOCY HA CTOJI M OTMeThTe HA Heil JUTHHY, 3a-
nucaHAy0 BaMH npH obmepe pyiaerkoi. K aroit
anune npubasbre Ha moB npumepso 10 mMm. Pas-
MeTbTe Ha TKAHM OTPEe3KH KapaHjaamoM (0T MeTKH
a0 merkn 1 Tpak) (puc. 7, nos.1). Hapexsre u3
MeTAaJUTHYecKoro npyrka auamerpom 6..8 MM He-
ofxoAMOe KOJMUYECTBO OJMHAKOBBIX OTPE3KOB
wmasoi no 100 mm. Toprsr oTpeakos 3aYHCTHTE H
caaMuTe (PacKku. 3aTeM HA KAMKAYIO KAPAHAAUIHYIO
MeTKY HA TKAHH IOJIOKHUTE CTEPIKeHb H BPeMEeHHO
HUTKOM NPHUKpeNnHuTe KAaXALli NPYTOK K TKAHeBO
JqerTe. [1oArOTOBLTE BTOPYIO JIEHTY H3 TKAHH Ta-

KOH JKe INMPHHBI, HO B IOJITOPa pasa AnuaHee. Ha
TKaHb C METAJJIMYECKUMH OTPE3KAMM IOJOMKHATE
BTOPVYIO NOJOCKY TKaHH M ofmelTe KaXKAbli Me-
TAJJIHYEeCKHI NMPYTOK, KAK MOKAa3aHO Ha puc. 7,
noa. 2, 3. Kpas noayumBmeiica rycenusl Jydiie
IPOIINTH, YTOOLI MeTANIHYEeCKHEe IPYTKH HE BBIC-
kakuBamu. OcTanochk NOAPOBHATH BEPXHIOW MOJO-
Cy 10 JUIMHEe ¢ HHIKHEeH U CIINTH HAYAJI0 H KOoHel|
rycenuunl MezrAy co0oi, IyCCHHLA MOTOBR

Mo OKPYMNOoCTrn AnTolfl munm xoncen vaenaftre
METKH C PACCTOAHHAMM, DPABHBIMH TPAKY, M, 3a)KaB
KO0JIeCcO B THCKH, NPONHJIHNTE KPYIJIbIM pallimujiemM
auamerpom 6...10 MM na3sl B pe3nHe Kojeca Ha IJIy-
6uny 7..8 MM (puc. 2, moa. 8). Yrobu rycennna
npu pabore He cnoJi3ana ¢ BHYTPeHHeH CTODOHEI,
npuBepEuTe AepessuHbIe Gpycourn 20x20x20 MM
MAJIeHBKHMH IMypynaMyu ¢ maibaMm B yKasaHHOM
Ha puc. 7, 0o3. A, smecre. Qe B rYCORMLLL
¢ GpycoOUKaMHM NOKA3AH HA puc. 2, noa. 7.

MoHTaX TpeHAXKepa NPOU3BENTe B CleAyiomeit
nocaeaopareasaocta. Cobepure pamy U yCTAHOBHTE
BTYJIKH OCeil; YCTAHOBHTE H 3aKOHTPHTE OCH KoJec
Ha 3aJHI010 ock. CO CTOPOHLI BeAyIel 3Be30UKH
3aKpenuTe BeIOMYIO 3Be3JI0YKY, He 3a0bIB 3aKOHT-
PHTB ¢¢ BTOpo# raikxoit. Ha BegoMyo u neayuyyio
3BE3ZIOUKH HAJCHBLTE Mellb, 3aKpenuTe Kojeca ¢ obe-
WX cTopoH pamul. HajiensTe ryceHHIb ¥ IOCTaBbTe
emie 10 2 KpalfHUX KoJeca; UX TakyKe HeoOXoaumo
3AKOHTPWUTEH raiikaMu. ['aeuHBIM KJIIOMOM 0CBOGOAM-
Te raifk| BTYJIKH [epejiHeil OCH ¥ CABHHBLTE BTYJIKY
KaK MOKHO aansme soepea. Koraa ryceHnna HaTs-
HeTCH, MOYHO MOJHOCTHIO 3aTAHYTH FAKH.

TTocsie 2TOr0 MOMKHO MCHLITATH TPEHAMXKeD HA XOay
H TepelTH K H3rOTOBJICHHIO CHCTEMbI YIIPaBJICHHS
TpeHa>kepoM M YBGOPOYHOro COBKA. YUpaBjeHHe
JIBHIKEHHeM TPeHaXkepa J0BOJIbHO HeobbruHOoe. Cune-
pead Ha OCHOBAHWH PaMbl YCTAHOBJIEH IIAPHHD, HA
KOTOPOM BePTHKAJIBHO 3aKpeIUIeHa pyJieBas KOJIOH-
Ka. B HIyKHeH 9acTH KOJIOHKH MMeeTCH NonepevyHas
IT-o6pasnas mrranra (puc. 1 u 2, noa. 10). Ilpu na-
KJIOHe KOJOHKH BJIEBO HJIH BIIPABO HMXKHASA YACTb
IITAHTH YIMpaeTcs B IPYHT, B ABHIKYIHIICA TpeHa-
sicep obxoauT ee. Eciiu mTanry HAKJIOHATSH BJIEBO J10
ynopa, To Tpesaxkep Gyzer o6XoAUTH ee NPOTHB Ya-
COBOIi CTPEJIKH, OBOpauHBas HaAEBO (MO TOM Xe
cxeme TpeHaxkep GyAeT moBopauMBATH HANPABO).
IIlapEHUp pyJeBOH KOJOHKH TPeHa)kepa NO3BOJACT
He TOJBLKO HAKJIOHATH KOJIOHKY JUIA MMOBOPOTOB IPH
JBHAKEHNH, HO ¥ BPAIATh €e, KAK PyJb BeJIOCHIe-
aa. 910 caenano A TOro, YTobsl 3aKpenJieHHLIe HA
KOJIOHKE COBOK MJIH JIONATA MOIJIH MEeHATh yroJ
NpH YHCTKE JOPOXKH OT CHera.

Jleranu | yCTPOHCTBO INAPDHHPA Bhl BHAHTE HA
pue. 2. UX HeCH0MKHO CAeNATHh M3 JIHCTOBOM CTAIM
TOJIMHON 3 MM H cTaHAAPTHHIX 00JITOB, BHINOJ-
HAIMHEX POJb NOBOPOTHHIX oceil. Kosonky pyas
Jierde cAeJIaTh M3 J€PEeBAHHON peHKH cevyeHHeM
50x50 mm.

Ilpn TpeHMpPORKe HA TPeHaXkepe B NOMeIleHnH
COBOK WJIM JIONATY, KOHEYHO, CHUMHTE, 4 HA KOH-
bl MTAHPM HAJAEHbTE PE3MHOBLIE ONOpPHLIE NIPO-
knaaxku. Bor # Bee. IlpuEnMaiiTech 3a pabory.

0. CKOMNKWH
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KaHHKYJAbLl MHJOe JeJo NOHTH HA
OaMzxkafimyo ropiKy 1 Doxararsca oa
canxax. Oxmans n moexoxume NOJNI
norojia peiko bajyiyer pOCCHSH CBe-
JKHM M YHCTBIM CcHerom. dame Ha
CKJIOHAX TOPOK CHEr HMeeT MHOIO-
YHCJIEHHBbIE NPOIUICIIHHEL, H3 KOTO-
peIX BHAHeeTcs 3emuas. Kpome Toro,
MAJIOBEPOSATHO, YTO KOMY-TO OPHAT-
HO TAIlUTh Ja’ke NyCThie CAHKH [0
TpUTyapam, CILIOLUIb HOKPHITHIM Ha-
JNefAMHU WA OOMJIBHO MOCHINAHHBIM
IeCKOM MECTHBLIMH ABOPDHHKAMH.

KoHcTpyKTOpCKOE 010pOo Manbum-
mex co CTaHIUM IOHBIX TEXHHKOB
r. KosomHBl npemioxuno opuru-
HaJbHOE peIIeHHE ITOH CHOMRHOH
TeXHUYEeCKOM 3aiaun. Ero noackasan
pebsTaM I'yCeHUUHEI CHerOXoa, HPo-
KJIaABIBAIONIAN JIBDKHIO HA CKJAOHAX
rop B npuropose r. Coun. Ecam =Ha
CaHKHM YCTAHOBUTH PE3HMHOBLIE Iyce-
HHIBI, TO Cpa3dy MOxHO OGyaer pe-
IIATHh HPAKTUYECKH Bce IpobieMel.
CaHKH 110 PHIXJIOMY CBEKEeMY CHEery
OyAyT ABUTATHCA KaK OOBIYHO, HA IO-
nosusax. Ho ecsin oun nonagyr Ha ro-
JBIH achanabT, TO 'YCeHHYHLIH NpPH-
BOJ TO3BOJIUT CAHKAM HPOEXATh IO
memy. Kpome TOro, rTakme caHk#H Jier-
KO JBUIaIOTCHA JlaKe I10 JeCTHHYHBIM
CTYIIEHbKaM, a ¥ IPEOAOJIeHHE TPO-
TyapHbLIX OOpPAIOPOB CTaHeT mpoIle.

O6mui BHJ «CAHOK-BE3AEX0A0B»
uzobpasken Ha puc. 1 u puc. 2. Can-
KH-3aroToBKy 1 Jiyuuie B3sATH roTo-
BbIMH, 6e3 BCcAKNUX nepeaenox. Croii-
KM KoJiec 8 M3roToBbTe M3 JHCTOBOIO
ANIOMMHUA TOMNUHON 2 mm. Yep-
Tex 3aHUX ONMOPHBIX CTOEK Haobpa-
sxed wHa puc. 2. Ilpopesm aamHONR
20 MM npejHa3HAYEHBI JUJIA peryiaH-
POBKH HATAKEHHUs PEeMHeH 3a cuer
nepeMeiieHus cToexk 8 BAoabL noao-
3bEB CAHOK.

Cpeaamne CTOMKHM MOYKHO BBINOJ-
HHUTH C OTBEPCTHSAMM IO 3aKJENKH
@4 mm nan suHTH M4 (BMecTO na-
3oB). Koaeca 2 MBI m0o3anMCTBOBATH
OT CKJAAAHOH KOJACKHM 0e3 BCAKHX
nepeAesox, TOJNBKO CHAJNHM PE3HHO-
pele mmEsl. Ocu Kojec 7 M3roTOBHIH
U3 cTansHOro npyrka. MoxHO Tak-
JKe HCIOJb30BaTh (DParMeHThl MIACCH

Puc. 1.
O6uyseii BAO CAHOK-
BCIM4CAVL40B.

Pwc. 2.

KoxcTpyxkyums n pasmepsli CaHOK-Be34exXo0[08.
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CUCTEMA YAAAEHHOIO
ONOBELWEHNSA

ama CHCTeMAa <«VMHOrO JAOoMas B ciyuyae
KPHATHYECKHUX COOBITHIA IOJIZKHA ONOBEIATh
HLJIbDDLBAaTCN, AC Ghl O MM Maxoanmiicn.

XOpomuM pemenneM Obiio Obl npuMe-
nenne GSM-moayna ansn Arduino. Oyuk-
IHOHAJIBHO 3TO NMPAKTHYECKH COTOBLIHN Te-
nedoH. YCTPOHCTBO 9TO HENIPOCTOS, HO YII-
PaBaAATH MM ¢ noMomk Arduino orrocH-
TeJBHO HECJIOMKHO.

[ mavana npejiaraio NOTPeHHPOBATE-
est ¢ Honee NMpocTRIM, HO He Menee QPyHK-
OHMOHANBHLIM BapuanToM. Bysem cTpouTs
CHCTeMY OTOBEIeHus Ha OCHOBE CTAPOro
(cTapMHHOrO, HEHYKHOT'0, HUKY/ALIIIHOTO
" T.1.) MOGMIBLHOrO TenedoHa.

3ajaua HAmero ycrpoicrsa — NPHCHI-
aath Ham SMS ¢ undopmanueit o cocros-
HHAH aatyukos. [Ipuuem HAac mHTEpecyeTr
TOJBKO KpuTHYeckas uHbopmanusa. Xors,
Ha CaMOM Jiejie, MOXXHO MWH(POPMHUPOBATH
0 COCTOSTHMH JIATYMKOB €XKEeMHHYTHO.

Kax paGoraer mobuasunii Tenedown,
BCeM NMOHATHO. Arduino, noayuas noxa-
3aHUSA C JATYMKOB, Oyaer 3acTaBasTs MO-
6MJBHHK oTnpasaaTs SMS mam Ha Te-
aedon. Ytobs noagkM0UNTE MOGHIBHUK
K Arduino, nazo pobparscs 10 aTHX KOH-
TAKTHBIX MJIACTHHOK W MOANAATHL K HAM

uposoga (cMm. Goro). KoHTaKTE KHONKHM
B IAHHOH MOJIEJIH — 3TO KPYIKOYKH, OJMH
BHYTPH Jpyroro.

IIpunasas nposoaa, Tenedon xenaren-
HO BEPHYTH B KOPIYC, NPONYCTHB B OTBEp-
CTHA JIJIS KHONIOK IPOBOAA.

Hanee Gynem corsacossiBath Tenedon
¢ Arduino, MOXHO HOHCKATh ONHCAHHE

S
s
T
o)
a
<
w
S
™

M cXeMBl IanHoTro TenedoHa, H3YYHUTH CXeMy Moj-
KJIOYeHHA Tesle(POHHON KJIABHATYPHI, ONpPeIeIuTh
HAUPAMEHME A NOJAADHOCTD HAa KHONIKax ., uCXo-
A U3 9THX JAHHBLIX, NOAOMpPATH peImeHue AJNA Co-
ranacosaEus Arduino ¢ renedoHOM.

Ms! noiieM HEMHOrO APYrEM OyTeM, MOAXO/AA-
MM OuTH 18 Beex annaparos. Coraacyem pa6o-
TY YHPaBASKOIHUX CUrHANOB Arduino ¥ KHOMOK
TenedoHa ¢ MOMOIbIO ONTPOHOB (00 ONTPOHAX MBI
nucaiu paree). Jlyume Bcero nofodAyT ONTPOHSI,
KOTOpEIC CIC HAILIBAIOT TBePAOTECJLILIME pcac.
MOXHO NPHMEHHTH FOTOBBIE ONTPOHBI, YTO NPO-
me, HaJleskHee ¥ KOMIAKTHee, MOYKHO IPHAYMATEH
CBOH, 4TO, BO3MOYXHO, HHTepecHee (cM. oTO).

OnpeaesisieM KOJIHIECTBO HEOOXONMMEIX KHONOK.
Mo>kHO 3a/1efiCTROBATE BCIO KJIaBHATYDY Tenedona,
YTO JIACT BO3MOIKHOCTH HAOMPATHL M OTIIPABIATE CO-
obmenne HenocpeACTBEHHO M3 nporpammsi. Hezpo-
CTATKHW TAKOTO crnocoba — MIMHHLINA KO U BOJikh-
[I0e KOJH4YecTBO BhiBogoB Arduino, koropsie 6yayr
«HaOXKUMaTh* KHONKH. IlouTH B kaxaom, jpaxe
O4YeHb cTapoM, TejedoHe ecTh aJpecHass KHUATra M
BO3MOJKHOCTb CO3/IaBATh CBOM 11AOJIOHBI TEKCTOBBIX
coobmennit. lna orupasku Takux coobmennii 10-
CTATOYHO KHONOK TeJsie)OHA ¢MEHIO», «BBEpX»,
«BHM3» MU «BhIbOp» MM <«0K». OcranoBuMcs Ha
aToM crniocobe.

pakrura. Ilpeanararo ans mavana nporec-
THPOBATH YCTPOHCTBO HA Y€M-TO NpocToMm u be-
300MHOM, HANpHUMED, MOCTPOUTH ONMOBEIATENb
0 nosuee pacresuni. Tem Gosee, 4To cHeTeMy aB-
TONOJMBA MBI yKe paspabaTeiBasu u yacTs pabo-
ThI YIKe caenaHa.

IToka Tenedon eme B Kopnyce u ¢ HOPMAaJIbHBI-
MH KHOIIKAMHM, HaJA0 HauucaTh mabaoasr SMS-co-
obmeHu#. Jlyume npesycMoTpeTs BCe BAPHAHTEI.

OT CTapbiX, HECKJAALIBAIOIIHXCA JAETCKUX KOJf-
cok. Pacnonokenne onopHbIX CTOEK HA MONO3bAX
CAHOK NPSAMO 3ABHCHT OT JJIMHBLI ABTOMOGHIBHEIX
3ybuaTeix pemueit 6. Pexomenayem ans manbix
KaTKOB IPDHUMEHUTH HMEHHO 3yOuaThie peMHH, TaK
KaK OHH XOpOILIO I'HYTCH HA KoJiecax-KaTkax He-
Goabmoro anamerpa. Hatsskenne pemueit na xar-
Kax AOJKHO OuITh Takum, uTobnr yeuaue Bpane-
HuA OuL1O MHHHMAJIBHLIM,

Buimonnure c6opky cornacuo puc. 2. Coseryem
YCTAHOBHTDL HA CAHKM 3AIIHTHBLIC KOXKYXH 3, npe-
AOXPaHAIOUIME BAIIKM HOTH M PYKH OT CIAYYaMHOro
Honagannya NOA pemMHHM. SAKPENUTe HX HA CAHKAX

40

C moMowbLI0 yroaxkos 4 u sBuHTOB 11. BMecTo BHH-
T0B M4 MOHO Henoab3osatsh sakaenku. [Ipu Mon-
Ta)ke Kojec 2 MCHoNb3yiiTe IIACTHKOBRIE BTYJIKH
9, cranpubie waibel 12 1 NpyKUHHEBIE MAHOLI-
(duxcaropst 10. BmecTo mait6-puxcaTopos MOKHO
NPHMEHHTH OOBIYHbIE MITJIMHTHI.

ITocsie c6opkm caHOK OTNIABTE PeMEeHHbIIH IIPHUBOJ
Ha M060M TBEPAOM NOKPLITHH B CMEJIO NpHCTYIAN-
T€ K XOAOBLIM HCHBITAHHAM CAHOK Ha GimMKaiimeit
ropke. MoxHO TakKe NpUCIOCOOUTE K caRKam py-
JIEBYIO KOJIOHKY C JIBIXKei OT JIeTCKOro cHeroxara
HJIH BeJIOCHTIeNA.

B. FOPUH, A. ErOPOB
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aTou mogenu TeneoHa KOHTaKTbl —
KPYXKW, OguH B BPYroM.

Cxema corsiacoBaHms KHONok TenedoHa FA
¢ Arduino ¢ NnomMoLb0 ONTPOHOS. :
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OnNTPOH MOXHO B3SIThb YXX€ roToBbIA
(BapmaHTbl BHU3Y) NN CAENaTs 3
e acer e ¢dorogmnoga n ceeroguona (Bsepxy).

e SIS W08, CPCL033)

JIEBLLUA COBETYET

KANHU KNEN
U 3ABEPHHU

JICII — aTo He aepeso. Y mypym, Bpe3asach B 9TOT MaTepHuaJ, o0bId-
HO IpeBpalmaer ero B kpomeso. MMeHHO IOTOMY B MeCTaxX COeNHeHMH
B AeTanyu MeOesy 3alpecCcOBLIBAIOT CHCIHAJLHLIE Pe3L0OBBIe BTYJIKH.

B soMallHUX YCJIOBHAX BO3MOJKXHOCTH YCTAHOBUTH TAKHE BTYJIKH
00braHO0 Het. IToaToMy, eciim HY»XHO KaueCTBEeHHOe COeIuHeHue, cHavana
MpOCBEpJIMTE OTBEPCTHE MEHbIIEero AHaMeTpa, yeM pesnba mrypyna. 3a-
TeM KAHUTEe B HEero HeCKOJILKO KalleJlb YHUBEePCAJIbHOI'0 KJes U 3aBep-
HETEe IMIYPYII OTBEPTKOI ¢ HeboasmuyM yernmeM. Takoe coenunenue Oyaer
fosice HUIM MEHEE HAJesKHbIM, KOTJa KJIeH IOJHOCTHIO BLICOXHET.
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Bes kHonok HabupaTth coobmenns OyaeT CaoxHO.
Jns samero cayuas Hanumesm 9To-ro Tuna: «Ilo-
nei mens. TBoit moOUMBI KakTyc». MOHHTOPHTH
MOJKHO BCe, 4YTO YrOAHO, Hanmpumep, OTKPLITHE
M 3aKpLITHE ABEpei, NPOAOIKATENbHOCTL PaboThl
Kakoro-ambo ycTpoiicTea, BIAXKHOCTH NOJIA B BaH-
HOM, TeMmneparypy Bosayxa u T.4. CoorBercTBeHHO
KOHTPOJIHPYEMBIM IIPOLIECCaM HAZ0 3aHEeCTH B CITH-
cox SMSkn. Takxe (Ha BCAKHI cay4ail) oynmaem

AJPECHYIO KHITY TesedoHa, OCTABJIAA B Hell TONL-
KO Te HOMepa, Ha KOTophie OyAyT OTCHLIATHCA CO-
obuesns.

Dro mano caenatTk obaaarensHo, cbon B pabore
CHCTEMbI MCKJIIOYATH Hebas. TOJBKO npejcTaBsbTe
cebe, 4TO JUIA ATHUX IeJieil Bbl 3ANOJYYHIN Yei-TO
(ranpuMep, MAMHH) cTaphlii MOOHJIBHHK, ¥ B pe-
ayabrare ¢60s coceKa MM HAYAJNBHHUK 1O pabore
noayuaer coobmenne «[loneit mensals u suaur,
YTO NPHIILIO OHO OT Bamei MaMsl...

OnpeaesisieM KHONKH M I0CJIE/I0BATEJILHOCTh HUX
Ha)kaTus, HeobxoauMble A5 BeIGOpa M OTHPaBKH
coobmennit. K aromy BOmpocy HaaAo OTHECTHCH
OYeHb OTBeTCTBeHHO. AJINOPHTM BhIGOpa ¥ OTIIpasB-
KM KaJIoro coolbmeHus Jy4ire nmoapobHO 3amu-
caTh, HHYero He nponyckas. Hanpumep, aaropurMm
BhIOOpa ¥ OTIIPABKH COOOINEHUs JUIA OHOM M3 MO-
Aeseit Tenedoros (Menw — Coobmenns — Illa6Jio-
HbI coobenuit — Bropoe coobmenne — Bribop —
Bribop — Tpernit Homep u3 TenedoHHON KEUrH —
Buibop — OrnpasuTts) OGyaer BhIIIAAeTh Tak:
¢MEHIO», <«BHH3», ¢BbIOOpD», ¢BHH3», <«BHH3»,
¢BHH3», ¢«BHH3», «BLIGOD», «BHU3», «BLIGOD», ¢BHI-
Gop», «BHM3», «BHU3», «BLIGOPS, «OTIIPABHTDH».

B nannoM ciyuae «BHIGOD» M «OTHPABMTHS —
9TO O/lHA ¥ TA JKe KHOIKA B PasHBIX pesxkumax. Uro-
'O MOJYHHJIOCH YeThIPe KHONKH. Y pasHbIX Tesieo-
HOB 3TH NOCJIEZIOBATEILHOCTH M KOMOHHAIINH KHO-
NOK pasusie, 6yasTe BEuMarensusl. 5 661 gobasun
eme komauay «c6pocs. B mo6oe Bpems mHa Tee-

JIEBLLA COBETYET

don, noakmwoyersslit K Arduino, MoxkeT npuitTH
SMS uanm Bxoasmuii Beizos. Ha axpane mosker oc-
TATHCA ONoBeleHue 00 3TOM ¢ NMOATBEpPIKAEHHEM
JAeiicTBuA (Mepe3BoOHUTH, cOpocuTs u T.11.). B aTom
cayuae nocjieloBaTeJbHOCThL AeHCTBHI, KOTOPYIO
MBI onpejennan aaa orupasku SMS us mabnonos,
MOYKET NPHUBECTH K HEeNpPaBHJAbHBIM JACHCTBHAM.
IMoaromy cHauana Mbl Oy/IeM sHAXKUMAaTh» «cOpoCs,
a morom Hamy nocJjegosareabHocTh. Cireayer mpo-
BEPUTH: B HEKOTOPHIX TenedoHAX /A BLIXOJAA HA
IJIABHBIH KpaH «cOpPOC» HAXKMUMAETCH HEeO/lHOKpar-
HO — W Y4eCTh 3TO B aJIrOpUTMeE.

Eme pas sameuy: kK Habopy TexcTa coobmeHuH
M 3aIMCH ajropuTMa BpIGOpa B OTIPABKH HYKHO-
ro coobmeHHs HA HYXHBIH HOMEDP OTHeECHTECh
OYeHb BHUMATEJbHO: 3TO NpOIIe cAesaTh, NoKa
renedon ne pasobpan. [lorom ana ucnpasieHnsd
ommbOK NpHAeTC AeprarTh NPOBOAKH MJIM IpUna-
MBATh BHEIIHUE KHOIMKH.

Hrak, npunasiiTe NpoBojia K KHONKam reJedo-
Ha. JlesaTs 2TO HYI)KHO MAKCHUMaJAbLHO OBICTPO,
HHAYC ¢ MPOTHBOIOJOMKHON CTOPOHBI ILJIATEI MOI'YT
OTHAATHECH MMKPOKOMIOHEHTHI. JIJImHA NMPOBOJIOB
AomkHaA ObITh MEHHHMAaJbHON. JIpyroit cropoHO#
onTpousl noakgounte K Arduino. IToakaounre
JaTYMK K aHajgorosomy Bxoay Arduino, Bxox co-
eIMHHUTE C 3eMJIeli Yepe3 BRICOKOOMHOE CONTPOTHB-
JieHue.

Tsepnorensubie pesie AOJIKHBI OBITH ¢ HOPMAJB-
HO DA30MKHYTBIMHM KOHTHAKTAMH. YIIPaBJISIONHIN
CHTHAJ NMPAKTHYEeCKH BCETr/la MOIaeTCs Ha CBeTONM-
OZ, & BOT HA BBIXOJle MOT'YT OBITH pa3HbIe KOMIIO-
HeHThl. [loaromy nmepes okonuarTenbHo# c6opkoi
nposepkre pabory yerpoiicTsa. Ecau KHODKY Tere-
(boHA «He HAKMMAIOTCA», MOMEHANTe MecTaMu
IpoBOJA Ha BBIXO/E ONTPOHOB, €CJH KHOMKH IOCTO-
AHHO «HAXKATLI», BhIGEPHTE APYTHE ONTPOHEI.

K. XOonocros
ITpodoaxcenue 6 caedywwen HoMmepe.

UHAUKATOP

Koraa-ro naw HKypHaAn pacckaasiBa,
MIEKTPHYECKOro TOKA ¢ nomo

OyCcTh He caMblil yaAoGHBIN, 1
THTEe CBeYy M BBeAMTE B ram

A

IHTAaRMA nposoaunka. [Lnams cran

HOM sJaexTpoae Hauyn

9 BOABT M BRIme aro

KaK onpejpesnuTs noasipocTts
MBIO CHIPOro Kaprodensi. A Bor elle oAMH

0 sabGaBHbIIT crIOCO6. ?
ABA NOAKJIIOYeHHBIX K |
€T HHIKe M Imupe

€T ocenaTs JeHTOYka Caxmu I
XOopowmo sameTno.

CTOYHHKY
a Ha oTpHUIATe I h-
IIpn Hanpsxkeann
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BOIO HOBYIO I'OJIOBOJIOMKY MBI ¢ coasTopom Mpuuoi Ho-

BHYKOBOi Hassan «T-0», HaBepHOE, HOTOMY, UTO OHA
COCTOHT M3 D 2JIEMEHTOB, H3 KOTOPDHIX Haao COCTaBHuTh
6yksy T. 3ajaun Ha TeMy COCTaBJICHHSA OyKB yxe neda-
TaJIHMCh B HAIIIEM JKypHAJe — CMOTpHTe, Hanpumep, Ne 4
3a 2009, N 7 3a 2010 1 Ne5 3a 2013 roa. G
DJIeMEeHTHI TOM I'OJIOBOJOMKH MOXHO H3rOTOBHTH H3
J1060ro JUCTOBOrO MarepHansa — IIACTHEA, (Panepr
HJIM ONPOCTO M3 KaproHa. Pasmepnl aaeMeHTOB onpene- 90°
JIATE 1O IOCTPOEHHIO (CM. 3CKH3). N
ByAbTe BHUMATE/ILHEL: AB& 3AEMEHTa — IPAMOYTOIb- 45° 1457
HEIe TPEYTOJbHUKH — HMeoT Gansxne (HO He OAHHAKO-
BbIel) pasmepsl. A N
IMapameTp «a» peKOMeHAyeM B3aTh pasHbIM 20 MM,
ecau BeI coOUpaeTech H3NOTOBHTH KADMAHHYIO INOJIOBO- D
JIOMKY, 1 GOJIbINIe, €CJIH NONOBOIOMKA NPeAHAZHAYAeTCH
JUIS UTPOTEKH.
CreneHb CJIOXKHOCTH PEIIeHHS 3TOH IOJOBOJOMKH
5 — 6 6asuioB o 7-0aJLIbHOM mIKale, B 3aBHCHMOCTH OT
3agaHuA.

3ananusa:

1. Cobepure 6ykBy T (obniusoe Havepranue, 6e3 noa-
ceuek). 3a/jaua UMeeT eANHCTBEHHOe PellleHHe.

2a

2a

BEPENNTE PYKMN!

Cpean an1eKTPOMHCTPYMEHTOB €CTh M OYEeHb OMacHbIe, HApUMep,
JICKTPOIMIL B aJlekTpopybarku. Paborasa ¢ HUMH, ONLITHBEIE MacTepa
00BIYHO HCOOJABL3YIOT AONOJHHTEIbHBIE IPHCIOCOOIEHNA AJIA MOAAYH
obpabaTniBaemMoro marepHasa.

H1ulni He uoaseprars celx VLACHUCTH, CABUANTE HPUCTUE 1 HAUEH -
HOe mpHcnocobieHne, MOKa3aHHOe HA pHCyHKe. Bam morpebyrores oT-
pe30oK AOCKH H IIaHKa Ha mypynax. Pyuky Jydmie HCIOJb30BaTh
KPyTrayio AsepHyo (B BHJe mapnka), eif yjo6Hee nojgaBaTh MaTepHal,
ynepmech Aaaos610. U eme ogHa geTaJs — OTPE30K CTAJBLHOIO yroJ-
Ka, 3aKpeIIeHHOro0 nepej py4Koi. 1o «bamuep» nocjeaHel 3aluThl.
He poBoamTe A0 HEro jyie3BHe HHCTPYMEHTA.
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2. CobGepure cumMmeTpHYHBIe (PUTYPEI, a TaKkXKe QHUry-
pbl Y- 1 P-neHTaMHHO, CHJIYATHI KOTOPBIX NPHUBEIeHbl Ha

PHCYHKe.

3. Camas TpyAHas 3ajavya JJS CAMBIX IPOABHMHYTHIX
mobuTeNell HHTE/IEKTYalbHBIX passiedenuii. CocraBbre
CaMOCTOSITEILHO XOTs OBl ele OHY CHMMEeTPHUYHYIO (Pu-
rypy, KOTOpOil HeT Cpejiu IPUBEeAeHHbIX CHIIYITOB, U C000-
muTe 06 arom B peaaknuio «Jlespmus. IToka nam ussecr-

Ha oxHa Takasa ¢urypa. Henaem yenexon!

B. KPACHOYXOB
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Ans rex, KTo Tak n He peLnsl rosoBosIoMKu B pybpuke
«Urporeka» (cm. «Jleswy» Ne 1 3a 2014 ron),

ny6nnkyem orsersi.
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Aexnapauss o cooTseTcTeMm AehcTaNTERMMA No 22.01.2014

B oauncatuiuux Homepax
«JleBLun»:

Yro rakoe kousepromnan? Yem oH oTamuaercs
oT camosiera 1 Beprojera? O6 aToM JeTaTesbHOM
ATINApATe Bbl y3HaeTe, HPO'THTAD CTATLIO B CJACAYIO-
lueM HOMepe, M CMOJKeTe BBIKJeHTh OyMa’kHyIo
Mojenh KOHBeproniana amepukanckux BBC aas
CBOEro ¢«My3esi Ha CTOJIes.

IOnsIe anekTpOHIMKH 3aBepIIaT MOHTAMXK CHCTe-
MbI AMCTAHIIMOHHOIO OHnoBeIeHuA O COCTOAHHMH
npuGOPOB « YMHOrO f0Mas, a JOGHTeH TOHKOI pa-
GoTel yanalor, 4TO TAKOE IIMOTHKA, W npuobperyr
HaBBIKH JUIA MHHHATIOPDHOH pe3nbhl no kaMuio.

3l<cnepnuema'ropoa KIET ONHMCAHME ¢COJIHEeYHO-
'O ABMraTeNst s, a U1 NOKJIOHHHKOB THXOIO A0CyTa
B. Kpacnoyxos npurorosmns nopnie rOJIOBOJIOMKH,
Haxkonen, kax BCcerja, Ha crpannnax «JleBumms Boi
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