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MY3EW HA CTONE

KOHBEPTONAAH

o

nexabpe 1981 roga MHHHCTP 060pOHEI
CHIA Kacnap YaiinGeprep o00bABHJI
0 HAMEpPEeHHMH ero BeJOMCTBA 3aKylHTh
MEOTOMYHKIIHOHAIbHBIK camMoJierT,
NPUIOAHBIH OJHOBPEMEHHO I BBC,
apMHH, Kopnyca MOPCKOM IeXOTHI
u paora. OnHAKO y PA3HBIX BHIOB BO-
OpyZ&eHHBbIX CHJI TpeGOoBaHMA K aBHa-
rexuuke Obram paszauuasie. Hanpu-
mep, nas ¢GaoTa M MOPCKOW NEeXOThI
6B1JI0 BaKHO, 4TO0BI KPBLJIbS caMoOJie-
Ta CKJAAABIBAJMCH A ynodbcTea pas-
Memenus Ha xopabne. Kpome Toro,
camoJieT JoJizKeH OBl 00saxarTe Bep-
THKAJBHBIM HJIH YKOPOYEHHBIM B3JIe-
Tom. Hexoas m3 croas cnenuduyec-
KHMX TpeboBaHMi, B JaHHOM IPOEKTe
CJIOBO «CamMoJieT» Jajke 3aMEeHHJIM Ha
«JIeTaTeJbHBIH anmnapar».

Annapar A0JKeH OBl NepeBoO3uTh
24 coapmaTa B IMOJHOM AMYyHHIMH IIpPK
JKHIIAKEe M3 ABYX INMWJIOTOB, GOpTHHIKE-
gepa u crpeaka. TpeGosajcsa paamyc
neiicreus He menee 320 KM, croco6-
HOCTH 3aBMCATh B BO3/lyXe Ha BBICOTE
900 m. Kpeiicepckas CKOPOCTb J0JIKHA
6bL1a cocTaBaaTrs 460 kM/4, NpHU 3TOM
anmapar J0J7KeH ObLI NepeBo3HTh Ipys
2 600 kr muoc 3 700 Kr 10nmoJHHTe b
HO HA BHEIIHEeH IoJBeCKe.

Kpome TOro, HennpeMeHHbIM yCIOBH-
em OBLIO BBIIBHHYTO «CaMoJjieropas-
BepThIBAHHE» — ITO IOAPA3yMeBaJIo,
YTO ANIapaT A0JKeH CAMOCTOATEIBHO
¢ JOMOJHHUTEJIBHBIMH TONJIHBHBIMH
f6axamu Gecrocago4dHO NPeogojieBaTh
3 400 xm. CymecTByrouiue Ha TOT MO-
MEHT BepToJieThl NMPUXOAMIOCH Yac-
THYHO pas3bupaTs NpH NepeBo3Ke uX
TPAHCIMOPTHBIMH CAMOJIETAMH H Ha
MecTe CHOBA coOMpaTh, a 3TO OTHHUMA-
JIO MHOI'O BPEeMeHH.



B xomeunom mTOre OpHOUIH K MHEHHIO: BCeM
TpebOBAHMAM 3aKa3a BOCHHOI'O BEAOMCTBA OTBe-
YAeT TOJBLKO KOHBEPTOILIAH ¢ IOBOPDOTHHIMH BHH-
TaMH — rubpra camosiera u Beproaera. Boernoe
BEJIOMCTBO NPEAYCMATPHBAJIO CO3JaHHEe DA3THY-
HBIX MOAM(HKanHH KOHBEPTOIIAHA — TpAaHC-
nopreEu (ana cmemomeparmmii), CAHHUTAPHEIN
(ans nepesoaxm 12 pamennix na HOCHJKAX), cna-
caTeJbHBIH, padseabIBaTenbHLIN (ocramensEIH
annapaTtypoi noucKa moABOAHBIX JIOAOK) B gaxxe
yaapusii. B susape 1985 roaa annapaty npucso-
1 Haspauwe V-22 Osprey (¢ckonas — xumuas
OTHIA U3 OTPSAA COKOJIHHEIX).

Oxonuarensusie TpeGoBanus K HOBO MalluHe
BBITJIAIENTH TAK:

* Kpeiicepckas ckopocts — 462 KM/49

* MaKCHMAaJNBbHANA CKOPOCTH — 550 KM/4q

* Goesoit pagmyc aeficreus — 480 KM (a1a dao-
Ta — 1200 xm)

* AATBLHOCTEL CaMopasBepTHIBaHusA 3 375 kn

* cnoco6HOCTE HeCcTH 24 JecaHTHHKA B NOXHOMK
AMYHHIHH BHYTPH mmioc 3 750 kr ma BRemmei
nojABecKe

* 9KHNaXXk 3 4eJloOBeKa

* MAKCHMaJbHAa# HArpys3Ka Ha BHEIIHEH NoJABeCcKe
6800 xr (opn mycrom ¢rosensxe)
* BO3MOKHOCTH CKJIAABIBATH KPBLIbA JIA 6a3nposa-
HHS B aHrapax aBHaHOCIEB.

B 1985 roay ana yMeHbIIEHHS MAcChl ammapara
H CHHJKEHHS CTOMMOCTH IIPDOEKTA OTKA3aJIHCh OT
HOCOBOH NyJeMeTHOH YCTAHOBKH M HCKJIIOYHIN
CTPEJIKa K3 3KHNAXa. B xXone menurranmit prrssmmn
HE€PEerpes peiyVKTOPOB; 3TO NOTPeboBAIO YCTAHOBHTE
AONOJHHTEJNbHBIE BO3AYX03a60PDHHKH HA MOTOIOH-
Aoaax. IlogbeMHAR CHJIA OKA3AJ0CH MEHbIIE pac-
YeTHOM, a a9POAHHAMHYECKOE CONPOTHBICHHE —
IpeamepHbIM. ITocToSHEO Jocakaamy pasHoro poxa
BEbpanuu u xkonebamms. Or Hux nabaBasanuch, ua-
MEHEHHEeM JKeCTKOCTH PasHbIX jeraneil, YCAOKHASN
KOHCTPYKUHIO KOHBepromnaasa. Jpyroii npobaemoii

-22 crano BoapeficTeme ropsveill peakTHBHOI
CTPYH OT aABHraTeneil, oco6eHHO B pesxume BepPTH-
KaJbHOro Bajzera m nocaaxku. Koraa KOHBepTOmIan
Haxoxmiacs BOAM3M 3eMaM, comaa ABHTaTesNed pac-
HOJAranuch o4eHb GIHM3KO K MOBEPXHOCTH, 1 GeTOH-
HO€ HOKPHITHE NOJOCH Pa3pymanoch OT MOIIHOMN
PackanesHo# rasosoil cTpym. Kamemxun, Buburnie
ua Beroma, ¢ Goarnmoit CHOPOCTDBIO PAaSJACTAINCH
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B pa3dHble CTOPOHLI ¥ MOIJIH NOBPEAHTH OOGIIMBKY
annapara. ITocagka Ha achansToBhle MJIOMIAAKH
COBCEM MCKJIIOYaJach, TaK KakK achaabT MONpocTy
naasuics. lopsune rassl, pacnpocTpaHaich BOK-
pyr annapara, co3gasany 6osblIne TPYAHOCTH A
obcnyxuBaiomero nepconana. Kpome toro, onn
NMONAaJaJN B CHCTEMY OXJIAX/AEHUsN 3JIeKTPOHHOI'O
060pYyI0BAHNA M MOIJIM [IPMBECTH K €ro neperpe-
BY. 91y npobsieMy NBITAJHCH PEIIHTL VCTAHOBKOIM
THTAHOBLIX IIUTKOB C aNeKkTponpusogoM. Hecmor-
ps Ha Goapbie 3aBepeHMA O pelleHHH npobiaeMbl,
(10T BCe-TAKM HAYAJ YCTAHABJIMBATH JKaponpouy-
Hble IIMTHI HA nanaybsl Kopabueii, HA KOTOPBIX
6asupoBasuck KOHBepromiaubl. Ilogobubie mo-
KPBITHA NPHUILIOCH 3aKa3bIBATh M AJIA HA3EeMHBIX
aspoapomosn, Tak uro Osprey nmo aromy nokxasare-
JIIO IPOMUTI'PLIBAJI BCEM BEPTOJIeTaM.

YTo Kacaercs TEmJIOBOro cjaeaa, KOTOPbIH Mc-
noabayior pakerst ¢ UK-nasenenuem, o y Osprey
OH ObLa1 ropaaso ciabee, 4YeM y TPAHCIOPTHLIX CA-
MoJIeToB ¥ Beprosneros apmun CIITA.

Koraa sakasumkam npopemMoncTpupoBass roto-
Bblii K MCIIBITAHMAM AINAPAT, BHISCHHJIOCH, YTO €10
TPY30NOABEMHOCTDL IM'OPA3JIo HUKe, YeM IIpeanosara-
Js0ck. Beuta nocrasiiena HOBas 3aa4a — CHH3WUTD
maccy Ha 500 Kr npu Tex ke JETHHIX napaMerpax,
49TO0 NOBBLICHTH IPY30NOABEMHOCTL. Hauaics HOBLIN
BHTOK paboThl — MHOIME y3Jjibl B ArperaTsl npoeK-
THPOBANMCHL 3AHOBO. I'1e GLIJIO BO3MOMKHO, KOMMNO-
SUTHBIE MATEpPHAJIbI 3AMEHSIM HA AMIOMHHHEBLIe
cnnaBel. Takyke GbLia nocrapsiena sagava CHMIKe-
Hus cebecrommocTH ognoro anmapara c 42 no 37
MJIH. JI0JUIAPOB, OAHAKO MOCTOAHHBIE A0PaGOTKH
1 HHQUIALASA TPUBeIH K TOMY, uTo Ha 2013 roja cro-
MMOCTb OAHOro V-22 cocrasuna 66 mun. JI0JUIAPOB.
Obmas cromMocTs npoexkra o M3rOTOBJIEHUIO KOH-
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Bepromiasos Osprey cocrasuia 37 MApA. A0JIAPOB
M NPEeBLICHJIA CTOMMOCTD BCEX JIVHHBIX 9KCIeAHIINii
CIIIA ma 10 mapa. A0a1apOB.

Konsepronsiassl, TeM He MeHee, NPOAOJKAIOT
M3roTaBJIMBaTEL, ¥ NOCJeAHNe MAIINHLI 3TO cepuu
noctynar Ha soopy:xenue apmuu CIIIA B 2016 ro-
Aay. U3-3a upeamepHOil CTOMMOCTH HU OAHOIO 3apy-
GexxHoro sakazunka Ha Osprey He HAILIOCH, 109TO-
MY M3 NepBOHAYAJIBHO ILUIAHUPOBABIINXCA 523 KOH-
Bepronsasos Oyaer u3rorosiaeHo Toiabko 120.

V-22 — 3T0 TpaHCNOPTHLII KOHBEPTOILIAH, BbI-
HO/IHEeHHbII 110 0GBIYHOI CXeMe caMoJIeTa ¢ BepXHUM
PACTIONIOXKeHHeM KPbLIA B ABYXKHWJIEBBIM XBOCTOBBIM
onepernnem. Pasmax kpoina 14,2 M. Iosnoe ckaa-
JABIBAHUE BHHTOB M KPbLUJIA MOXKET MPOUCXOAUTE AR-
TomaTH4eckn 3a 90 ¢ wam BpyuHylo 3a 10 MuH,
Drozensax aeaurcs Ha KaOUHY nUIOTA, rPY30RON
OTCEeK H XBOCTOBYIO 4acTh. B HOCOBOIT uacTn paame-
mena PJIC » mranra nosanpasku B Bo3gyxe (HM
OAMH BEPTOJIET B MHDPe He MOYKEeT IOJIyYaTh AOMOJI-
HMTEJILHOE TOILUTMBO BO Bpems nosera). Kabuna xo-
POIIO OCTeKJIeHA ¥ cnoco0HA BBIAEPIKMBATH NONajAa-
HHA U3 nyaemera. 3a KabUHOI HAXOAUTCA rPY30BOIT
oTcex ¢ GOKOBOI ABEPLIO JUIA TMOCAAKHM M OTKMIHOMN
pamnoit caaan. IMoa aaumem umerores asa KpPIOKa
A TePpeBO3KH IDPY30B Ha BHEIIHell mnoasecke.

Bnons Gopros yeranosaennr 24 oTKuaHBIX Kpecsa
AN NeCAHTHHKOB.

B aBapuitioe obecnieuenne BXOAAT OTrHeTYIIIHTEIH,
anTevyka, 1Ba HAAVBHBIX IJIOTA BMECTHMOCTHIO 1o 14
YeJIOBEK, crnacaTejIbHbIe YKMJIeThI Aaa 28 uesoBex
M akycTuueckuit mask. Banay no Gopram duosens-
KA BLINIOIHeHb! GOJbIIMe CIIOHCOHBI, B KOTOPKIX Ha-
XOAATCA TOIIMBELIE 6aKkyu M HUIIH, Kyaa vbuparor-
cst 3aHue croiikn maccu. ITpu nocagke na BOZY OHM
obecrieunBaoT HEOGXOAMMYIO TJIABYYECTR.



A. CUram

ABTOMATHYECKAs CHCTEMAa YIIPABJIEHHH 110JIeTOM
(ACVTI) BEIIOJHEHA C TPOMHBIM pe3epBOM. ITO 3HA-
4YUT, 9TO €CTh TPH OJOKa BBIPA0OTKH HOJETHBIX
JaHHBIX, TPH KOMIBLIOTEPa U TPH CHCTEMBI HCITOJI-
HHUTEJILHBIX MEXaHu3MoB (Tpu ruapocucreMmsl). He-
HCIpPAaBHAS CHCTEMAa aBTOMATHYECKH OTKIIOYAeTCH
oT KOHTypa ympaBieHus. ChHcremMa BCTPOEHHOrO
KOHTpOJA aHanuaupyer 850 napaMeTpoB ¥ BhlAaeT
naboOpManHIO B BHAE NPeAYIPEIKAAIOMIEH CIPABKH
Ha MHOrOQYHKIMOHAJILHLIN AUCILIeH B KabuHe mH-
noros. IlapajulesibHO BCe TapaMeTphbl 3alHCHIBAOT-
cs B GoproBoii permcrparop (TaKk Ha3LIBaeMbIH
«4epHBI AMUK»). CHcTeMa HEPPaKPacHOTo 0630-
pa obecneunBaeT 0030p MECTHOCTH HOYBIO H IIPH
ciabom saaeiMiaeEHn. OnTHYecKas rojioBKa pasme-
[IeHa B BHIBMIKHOM ONTHYECKOM obrexarese Iox
HOCOM anmapara.

IlepBble KOHBepTOIUIaHEl OsSprey Ha4Yaj u nocTy-
nats B Bodicka B 1999 roay. B 2003 roay onm npu-
HUMAJIM yYacTHe BO BTopoi MIpakckoii BOiHe, a TaK-
sike B 6oeBwIX flelicTBuAX B Adrarucrane. B nexkabpe
2009 roza Bo Bpems onepauuu «I'HeB KOOpBI» 9TH
KoHBepTomIans! nepeépocuym 1000 mopnexos u 150
conpar apraECKoOi apMHUU B JOJWHY 3aJ C HeJbIo
HapylieHus kommysukauuii Tasmnbana B I0:xHOM
Adrargucrane.

Konsepromnan V-22 skciryarupyerca noursa 20
ner. U Bece atu roasl B CIITA He cTHXaIOT CHOOPHI
K4K O ero KayecTBe, TAK U O ero HeoOXOoJAUMOCTH.
9TO nepBas cepuiHasg Mall¥MHA B MHpE, IIOITOMY
cpaBHHMBATDH ee He ¢ yeM. [IpoTuBHHKH yTBep:KAa-
IOT, YTO OH He CIIOCO0eH JIeTaTh B yCJIOBHAX obieze-
HeHUs, 3anbIJIeHHOCTH IOYCTHIHL ¥ BLICOKOIOpPHbS.
CnMcok TOro, 4To OH HEe MOYKEeT, ropas/io JJIHHHee
TOro, 4To OH ymeeT. OAHAKO CTOPOHHHKH CYHTAIOT,
yro Osprey ocHAIIEH 110 IOCJIEAHEMY CJIOBY TeXHH-
KU ¥ criocobeH JietaTs B JIOOYIO TOroay B abCooT-
HOW TEMHOTE U B YCJIOBHUAX 3aAbIMJICHHOCTH.

IToxBoass MTOr, MOMKHO KOHCTATHPOBATH, YTO
Osprey e cTouT JileHer, KOTOpsie 6LLIM IOTPAYEHEI
Ha ero co3nanue. Ecre BoickassiBanue A. H. Tyno-
JIeBa, KOTOPO€ O4YeHb NOAXOANT K AAHHOH CHTyAa-
OUH: ¢« YTKa yMeeT JleTaTh, IJIABaTh ¥ Geratb, HO
Bce 2TO OHa genaer mjaoxo». C aApyroi cTopoHsI,
AJIA TATIMYHO AECAHTHBIX ONepamuii 9TOT anmapar
BIIOJIHE MOAXOAMUT. UTO e KacaeTcst ero CTOMMOC-
TH, 31eCh YMECTHO eIlle OJHO BhICKA3BLIBAHHE: «4YTO-
6bI BCKOMATBL Oropoj, He 06A3aTENBHO MOKYIATH
9KCKAaBaTop».

llepex HavayioM cOOPKM HAKJEHTe HA MJIOTHYIO
6ymary u naiiTe XOpoIIo MpocoXHyThL pebpam KecT-
KocTH 45, 46, 47 n 48.

C6opxy mMozenn HauaUTE ¢ DIO3ENAKA — ITO
HauboJsee ciaoxxkHas qyacTh mogenmn. Miozensix co-
CTOUT MX TpexX vacreil — kabuHBI, rPY30BOro OT-
cexa u XBocroBoi 6ankn. C60pKy KabMHBI HAYHM-
T€é CO CKJEeHBAHMA HOCOBOro obrexkarens — Aer.
19, 14 n 35. BaTeM K HUM NpuUKIeiiTe HUMKHION
qacTh Kabunasr 20. Ckiaeiire crekyo KabuHBI —
Aer. 8 m 34 — M mocJIe BHICBIXAHUA NPHUKJIeiiTe
K ner. 20. ITocne aroro k aer. 20 u 34 npuxneii-

Te feT. 12, a K Heif, B CBOIO Ouepens, npuKJIenTe

uepsoe pebpo xecrtkoctu 45. I'pysosoit oTcer
HAYHHATEe CKJeHmBaTh ¢ AerT. 16, K KOTOPOH NpH-
KJeiliTe pebpo kecTkocTH 45, KaK 9TO MOKA3aHO
Ha c6opouHOM uepreke. 3areM K jer. 16 mpu-
Kieiite ner. 42, a k Heil — ger. 18. 3arem npu-
KJIeiiTe K MOJIydeHHOMY y3ay xer. 9 u pebpo xe-
ctkocTH 46.

XBOCTOBYIO GasKy HauHuTe cobuparts ¢ ger. 22,
K KOTOPOil IOCJIeIORATENILHO IIPDUKJeiTe per. 21,
36, 38, 40 u 44. K ger. 22 npukeiite pebpo xkec-
troctu 46. ITocsie TOro Kak Bce TpH dacTH (rosens-
JKa MPOCOXHYT, CKJEHTe UX BMeCTe, KaK MOKa3aHo
Ha cxeme cHopkH (rosensixa. CrieiitTe kopnyc mo-
BOPOTHOI'O MEeXaHMU3Ma CKJIA/JbIBAHUA KPLLILEB —
ner. 28 m 49, npexBapuUTeIbHO BKJIEWB B JeT. 49
pebpo KEeCTKOCTH KPBLUILEB, COCTOAIIEE U3 ne'r.v47
u 48. TMocJje 3TOro NOJyYEHHBIH Y3CJ ONPHKJIENTe
K BepxHe# yacTH (PIo3esAXKa, KaK IOKa3saHo Ha cxe-
Me cOopkm (rosensKa.

CHOHCOHBI TOIJIMBHBIX HAKOB CKJIENTE M3 JIeT.
24, 25 u 31 ¥ npuKJeiiTe UX K HHXKHEH YacTH
(drosensxka, Kak MoKazaHo Ha COOPOYHBEIX CXe-
max. Crueiite croiiku maccu 26. Ilepegaue xo-
Jeca cobepuTe B BHAE MAJEHBKUX IIHIHMHADOB —
per. 10 m 15. KoJsieca 3aiHHX CTOCK COCTOAT M3
ner. 23 u 30. Ecam niasupyeTe CKJIEHBATH MO-
JieJb B COCTOSHMH IIOJIETa, TO KoJieca K MOJeJIH
NIPUKJIEHBATh HE HYKHO.

Poropsl Hecymux BHHTOB CKJeWTe U3 HeT. H
u 32, Jlonactu 7 npukJjaeiTe K get. 32 Ha o6o3HAa-
YeHHbIE MeCTa, YT00 MEeKAY JIONACTAMHU MOJYIHII-
cs yroa 120°.

JBurarens cobepure B CAEAYIOMIEM NOPSAKE —
cHayaja CKJeiTe B BUJAE LMJIHHApPA AeT. 33, a K
HEeH ¢ ABYX CTOPOH HPHUKJIEUTE JOHBIIIKHA 5. 3aTem
K OZIHOM M3 CTOPOH IOJIYYEHHOrO IMJIMHAPA IPH-
KJIeHTe YCeYeHHBIH KOHYC 43, K KOTOPOMY, B CBOIO
ouepejib, npukJeire aer. 13. Mororougony aABura-
TeJIsl CKJeiTe u3 ger. 3 u 4, Kak MoKas3aHo Ha ¢6o-
poYHOM uepreske apurarens. K ger. 3 npuxneiire
ner. 39. a K He¥ npurseirre ger. 27 u 37. K moro-
roHzoNe npukgeire aer. 17, nmocie yero BrJeiire
B NIOJTYYeHHBIH y3es1 coOOpaHHBIN paHee KOPIyc JABH-
ratens (ner. 3, 33, 43 u 13). K ner. 37 npuxieiire
aer. 29. ITocxe aroro K s3agHeit yactTu Jer. 4 ¢ AByX
CTOPOH NpPHKJIeHTe Bo3ayxo3abopanku 11,

K xBocToBoit Ganke dhiozensaxka Ha 0603HAUECH-
Hble MecTa cnipaBa M cyesa aer. 40 u 41 npukJeii-
Te 3a/lHMe KPbUIbiA, KaXKA0e U3 KOTOPBIX COCTOUT
M3 HUOKHeH U BepxHe# uacrei 6, xax sTo nmokasa-
HO Ha uepreske obmero suaa. K ger. 6 npuxkaeiire
BepTHKaJbHOE pyneBoe onepenue 41. Kpwiabs
ckJaenTe us ger. 1 n 2.

OxoruarensHas cbopka Mojenn: Kk pebpam »cect-
KOCTH KpbLIbeB (ner. 47+48) npurkieire KpbLibsa
1 u 2. TTocuie 9TOro K KpLUILAM IIPUKJIEHTe ABUraTe-

Jsm. O6parure BHUMaHUe, YTO HA c6OPOYHOM uepre-
JKe O6IIero BHIA ABUTATENM TOKASAHEI B COCTOSAHUM

nonera. Eciu xorure, MoXKeTe NMPUKJIEHTH ABUAraTe-
JIX B COCTOSAHMH B3JIeTa, MOBEPHYB UX Ha 45° uiu
90° (kax 210 BHAHO Ha (Qororpadusx). ITocaexanii
IITPUX — MPHUKJIEHTE POTOPHI K JBUTATEJISIM.
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€JIOBEeK BCerja MCKaJ cnocod HCnoias3oBaTh
COJTHEYHYIO 9HEePIrui BMECTO NPEeXHHX HCTOY-

HUKOB 3HEpPruH, 3arpAsHAIAX OKDyXxai-
myio epeny. Monens. ogmoro ua rarux gomra-
TeJieH MBI NpejJiaraeM BallleMy BHHMAaHHIO.

I'pyasl 12 ans TAT BHIPEXKb-
Te U3 IEPeBAHHONO KOJIbLA -

amerpom 176 MM 1 TommumHOI

30 mMMj AYyHILLC REROADOUDATL

TBEpAbLIe copra jepesa. I'pyanl

Konctpykuns, nsobpaxenHas Ha PHCYHKe
1, — mHe uTO MHOe, KAK CONHEYHLIH MOTOD,
npeobpasyoluil TeNJI0BYIO 3HEPruio COMHeYHBIX Jydedt
B MeXaHH4YeCKyw pabory. YCTpOeH ABHraTensb Tak: po-
TOp HMeeT 8 OMMeTANIMYEeCKHX TPAKOB, COeAMHeHHBIX
mapeEupHOo. Kakaslil Tpak COCTOMNT M3 CTANBHEIX ILIAC-
THH 6 ¥ BHHHNJIACTOBHIX HAKJIANOK 8, CKIENAHHKIX
Mexay coGoi aMIOMHHHEBLIMH 3aKJenKaMu 7. ATIOMH-
HHEeBbIE€ TArH 5 3aKpelUieHsl Ha peanbe TONBKO ¢ HAa-
Knaaxkamu 8 u cBOGOAHO NepeMeIaloTCs B OTBEPCTHAX
CTaJbHBIX IJIACTHH TpakoB 6. IIporrBononoxEble KOH-
IBI TAT 5 BCTABJIEHB! B NEHOIIACTOBLIN Kopnyc-Gapaban
poTopa, KOTopslit Bpamaer seayiuit sanx 4. Ha tarax 5
(Ha OIMHAKOBOM PACCTOAHHH OT OMMETA/LIHYeCKHX IIa-
CTHH) € HOMOIIBIO NIACTHKOBRIX wait6 11 u kaes 13 ye-
TanosaeHnl rpysst 12. Onopunie croiiku 2 suipesans! U3
JIECTOBOI'O OPrCTEKJIA H HMEIOT Pe3HHOBYIO AHTHQPHK-
IHOHHYIO HAKJaAKY 1.

Tennon3onAnMOHELIN KOXKYX 3 Ayumie CKJAEHTh H3
ABYX IUIACTHKOBBIX NPO3PAYHLIX KPBLIMIEK OT YIAKOBOK
CD-anckos. Tybyc 9 npome cK1eHTh H3 TOHKOIO JHCTO-
BOro nosucruposa. Jluuay 10 noabepure or craporo do-
TOYBEJHHMHTE/A, HO MOXHO MCIOAbL30BaTh J10boe ysean-
THTEJILHOe CTeKJIO HIH Jayny. VeeauauTeaLHOE CTERIAO0
HeoOxoauMO A Goslee MHTEHCHBHOIO MECTHOI'O HArpe-
Ba HAKJIAJIOK 8.

Paboraer morop caeayiommum 06pasoM: COMHEUHBIE
JIYYM NPOXOAAT yepes ayny 10 ¥ HArpeBalOT HAKJAAKY
8. Harpesasich, HakJajKa yBeJHYHBaeTCA B AIuHY. By-
AYYH NPHKJENAHHOMN C ABYX CTOPOH K CTAJILHON IJIACTH-

He 6, OHA BRIHYX/IEHA M30IHYTHCSH, TAK KAK JJIMHA AVTH
reeraa GosLIne, OM NPAMOIl JHHHNE, COCAMILTIONCIT ADC
ToYKH. Buirnbasch, HAKJAAKA C NOMOIILIO ATIOMHHHE-
BOH TAH O nepememaer rpys 12, u pasbanancuposan-

poTo ABJICHUM CTPEJIKM.
g:l'rﬁun nuﬂ&?&lﬁwtunogua.n %oaue‘luuﬁ ;:ao-rop.
MeIeHHO BPAIASCH, MOXKET BLINOJHATL KAKYIO-HUOY AL
nebonnmuyio pabGory. Hanpumep, nopopaumpBaTh HA KO-
KyXe PHUIypKy MM CTPEJKY ¢ YKasaHueM Ha uudepst-
JlaTe rpajayca yrijia noBopoTa MM KOJHUYecTna oboporon
3a onpejae/IeHHOE BpeMs.

Ecan paspaGorka nokaszanack sam MHTEepecHoi, To
BHHUMATEJILHO H3YUHTe YepTesku i npuHuMaiitecs 3a pa-
6ory. Uarorosnenne MOTOpa COBETYeM HAYATH C H3ro-
TOBJIEHMA Kopryca poropa. M3 naorsoro CTPOHUTEILHO-
'O neHomNacTa MAM JAepeBa BHITOYMTE Kpyr @68 mwm.
Hanee npocsepaure 8 PaamnanbHbIX oTBepeTuit U4 MM
coraacHo puc. 8. He cnemnre. Ot AKKYPATHOCTH ¥ TOY-
HOCTH M3rOTOBJIEHMSA AeTaneii sapment Hacrpolika coJ-
HEYHOro Moropa. 3aTeM M3 amIOMHHHEBON IIPOBOJIOK M
@5 MM marorossTe THAHM 5 AnuHOM 96 MM u mapeskpTe
Ha MX KOHuax peasby M5,

HaZeHbTe HA TATH ¥ NPHKJIeH-
Te X BCE Ha OJ{MHAKOBLIX pac-
crosauax. Tpaku B cGope cocToAT U3
CTAJNBLHBLIX JKECTAHBIX I1acTuH 6 u BU-
HHILUIACTOBLIX HakJanoxk 8 (pme. 6).
BripesxbTe 3aroToBKH jerasneil corJac-
HO UepTerxXy U COSAHHHTE MX 3aKJIeNKAa-
MH OPH KOMHATHO TeMIeparype. 910
BaYKHO, TAK KAK IIPH HArpeBe IIacTH-
HEl OyayT nMeTs Goabiuyio ey, a-
Jiee COeIMHUTE TPAKH B JIEHTY C MOMO-
IILIO IPOBOJIOYHEIX OCEH ¥ BBEPHHUTE B
HaKkjganku 8 raru 5. CBoOOAHBIE KOHILLI
THAP BCTABLTE B KOPIYC POTOPa M COCIH-
HUTE TPaKH B Koabio. Kak moxaO TOY-
Hee cOasancupyiite porop B cbope. On
He JI0JI7KeH MMeTh I'PY3kl ¢ Pa3Hoii Mac-
COM M He JOJDKEH MCKaTh 6asaHc nmoj
J00BIM YIJIOM IIOBOPOTA.
Janee U3 ABYX NPO3PAYHBIX KpPbI-
mek or CD-ANCKOB M3roToBsTe 10JI0-
BHHKH KOXXyXa corjiacHo puc. 3. Ecan

He YAa0Ch HallTH MaJeHbKHe mapu-
KONOAMIMIIHHMKH, HCIOJIL3YHTEC CaMoO-
JieJIbHBIE MJIACTHKOBbIE AHTH(QPHUKIK-
OHHBIE BTYJIKH. YCTAHOBUTE POTOP B
KOXKYX ¥ CKJIeHTe MOJIOBHHKH KOXyXa
Ipo3pauHbIM cKoTueM. Takas ckieifka
[IOMOKeT BaM JIEKO BBLINOJHHUTD HAJA-
JfiouHble paboTel. ONIOpHBIE CTOMKYM N3-
POTOBLTE H3 JIMCTOBOI'O OPICTEKJIa MK
noauctuposa. Craeiire aerann yHu-
BepcanbHBIM Kaeem tuna «Macreps,
NPHMEHAEMBIM JUIA CKICHBAHMS [IAC-
TMACCHI. YCTAHOBHTE KOMYX C pOTO-
pom ma onopunie croiiku. Obecneusre
BO3MOKHOCTh NMOBOPOTA B (PHKCALMH
KOXyXa Ha aTHX croilkax Ha J1060i
YIOJI U151 HAaCTpoiiku Tybyca ¢ JIHH30MH
Ha COoJIHe4YHbIe snyuu. Jlns sToro ma
BHYTPEHHIOIO NOBEPXHOCTH CTOEK pe-
KOMEH/lyeM HAKJIEeHThb MOJMCTHPOJIO-
Bhl€ KoJiblla ¢ BHYTDEHHHM oTBEepCcTH-
€M [0 BLICTYNAWIIEMY IHINHADY KO-
Ayxa npubrusurensno 16 mm. Tybyc
CKJelTe M3 JHCTOBOro MOJIMCTHPOSIA
COIVIACHO pwue. 7.
Cymecrsyer npamas saBucumocTs
MEAy AMaMeTpaMH pOTOpa M JIMHSEL,
¥ HeT SAPKOro CoNHua, npoGHbil
SALYCK MOYKHO IIPOBECTH ¢ OMOILIO
dena ans cymkn Bonoe, Ho AN sTOrO
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npuaeTcs CHATL Ha BpeMsa JuH3y. Bor u Bce. [TocTaBbTe
MOTOp Ha OKHO M noiiMaiitTe Tybycom conrune. Yepea HeKo-

TOpPO€ BpeMsA ABHUIaTeJib HAYHeT MeJJICHHO BpamaThbC.
B. FOPUH, A. EFrOPOB
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CUMBOAA

Kak riacur pycckas HaposHAS IOrOBOpKA — COBEp-
meHCTBY HeT npejesna. MMenso rakum oGpasom Bce
nocJjJeHMuEe rojAbl pa3sHBalTCH TeXHOJIO'HH, B TOM
yHcese TexHoaorun 6ecniposogroro aocryna 8 Murep-
HeT. JBOMIOIHUSA 3TOrO BHAA TeXHOJOIHIT 1A CAeAVIO-
mumM obpasom.

Cranpapr TACS 6b1 IPHHAT B HEKOTOPHIX CTpA-
Hax B 1985 roay. 9To Guina amanoroBsas cucrema
COTOBOM CBfA3M, paborana He oyeHL OBICTPO M He
oueHb HajexHo. ITocse Hee mosBmiaca nudposoit
CTAHAAPT cBA3H GSM, KOTODLIM MBI MOJAL3VEMCS
u 1o ceii gens. Ilocae Toro, kKak cravaapr opopmui-
ca B 00meMupoBoit ciocob coToBOI CBA3M, CTAJIO MO-
HATHO, 4TO €r0 MOKHO MCIOJIb30BATE IS Hepeaayn
AaHHBIX. Beu1a paspaGorana Texsonorns, Koropas
Jlajla BO3MOXKHOCTS MOJIb30BATLCSH CETAMH Nepeaaun
AaHHBIX npamMo Ha xoay. GPRS, a senex 3a Hum
EDGE kaaccnpuumpyores Kak TeXHOJIOTHH mepe-
AQIH AANILIX BTOPOro noxojennsa mwin 2G (Second
Generation). Oguako UnTepner passusancs, oobe-
MBI nepeauym pociau, NoTpeboBaSNCH IHAYHTEILHO
Gosabuine CKOPOCTH AN paboThI ¢ JAHHBIMH M yBe-
JHYeHHe NPONYCKHOU cnocobHocTH KaHanos. Ilo-
ABHJIACH TEeXHOJIOrHMs cjeaAyliero noxKoJesusa —
3G (Third Generation), koropas nossoasana cepbes-
HO YBEJIHYHTH MOTOKH JAHHBIX OT MOJb30BATEAA 10
6a30B0i cTanTIUN U ofpaTio, we npuboras npn oToM
K 3HAYMTeJIbHBIM H3MeHeHuAM obopyaoBanus 6aso-
BBIX CTAHIMI M He Tpebysa GONbIINX JeHEeKHBIX BJIO-
JKEHHUI OT ONepaTopoB CBA3M.

Vpa? Vpa, koHeuno, Ho.. Ho Tyr cranm passu-
BaTbCA TAKME TEXHOJIO'MHM, KAK IIOTOKOBOE BHIEO,
BoBcI0 3arosopus 0 HDTV — renesnaenuu Boico-
Ko#t yetkocTH, IP-resleorun, npuuem B BHACOBAPH-
anre. Bee a1o norpeborano eme Gonnmero veenwaa.
HHA 00bEMOB [IOTOKA AaHHBIX, KOTOPLIMH 0OMEHIBA-

JOTCS TIOJIL3OBATE/IH, B TOM YHCJe H MOOHJIbHBIE,

H Bor B HOsGpe 2004 roxa B TopoHTO, 4TO
B Kanane, cofpanaces pabouasi rpynna Koncopnm-
yma 3GPP. Bmecre oM chopMYIHPOBAJIH OCHOB-
Hble NPUHOMNLI MOGHJIBHBIX CeTell CJAeAVIONero
nokosaesns — 4G:

1. Coxpamerne cTOMMOCTH Nepejayy eanHHU-
bl gasHERx (1 6uT);

2. VBesHueHHEe CIEKTPA YCAYr — BoJbie HO-
BBIX CEPBHCOB 38 MEHbINYIO LEHY;

3. I'mbkoe HCHNOJB3OBAHME CYIIECTBYIOMIMX
M HOBBIX YACTOTHBIX JHANA30HOB;

4. YVopomeHHas apXHTEKTYpPa M OTKPBIThIE
HHTepdeiich;

5. Ilpuemaemoe snepronorpebienue aboHeHT-
CKHX YCTPOMCTE.

PaboTa Hajg HOBBIM CTAHAAPTOM — Ype3BBIYAil-
HO XJIONOTHOE M BPeMA3ATPATHOE MEpOoUnpHATHE,
Hy»HO nposecTn KOHCYJBTAIIMHM ¢ ONEPATOPAMH
COTOBOH CBA3H, C MPOM3BOAUTENAMH 000PYAOBa-
HHA, C PA3JIMYHBIMY NTOCTABIHKAMH KOHTEHT-VC-
ayr 8 Uareprere, ¢ npeacrasurensmMu norpebure-
Jieil, aaske ¢ IKOJOrMYeCKHMH OPraHM3aIMAMH,
a TO OHM OOMAATCA M 3aABAT, YTO HOBBLIH CTAH-
AapTt cuocobeTByeT raobajbHOMY MOTEIJIeHHIO.
Ilpeacrasasiere 3arososku B npecce — « Hoswrii
CTAHAAPT CBA3M yOMBaeT NOJAPHBLIX MeaBeneiils,
«Koposnencxne nmursmmunl nporectTylor uporus
HOBOIo crauaapra csaauls?.. Ilocsae aroro ua pa-
60Te MOKHO CTABHTH KpecT.

Taxkum obpasom, nepssie crnenudpuxanun 4G
NOABHJIMCH TOJABLKO B KoHue 2007 roga. A nou-
Hble — TOJALKO roj cnyerda. Hosslit ciocob nepe-
Aa4H JaHHBLIX Ha3BaJH MHOroobemalome — Long

Term Evolution, uau LTE. ITeperectn Hazpanue
MOMNHO AW o,nnnraa anomwonmste . Toarerene nﬁpn.
30M, paspaboTymMKy KakK Obl FOBOPAT HaAM, YTO CO-
3/AHHBLII MMM CTAHAAPT OPHEHTHPOBAH Nperxje




M. JJEBELOEB

BCEro Ha JJINTEJILHOE Pa3BHTHE H €ro pecypc Oyzaer
BEIpaboTaH ele OYeHb U 0YeHbL HeCKOpDO.

OcHoBHEIE DapaMeTPhl CTAHAAPTA CJACAYIONIHE:
* @IHKOBAas CKOPOCTh NepPeAavyd AaHHBIX
K noas3oBarenio — 100 M6ut/c, or mons3osare-
as — 50 M6ur/c;

* BpeMsdA Nepexoja U3 PeXHMA OXHAAHHA B aK-
THBHOE cocTosinne — meHee 100 mc;

® eMKOCTB ceTH — He MeHee 200 aRxTHBHEIX IOJIb-
30BaTeyel B coTe;

" 3aJepiKKa cUursaya — He Gomee 5 mc:

* MobuubHOCTE — 0 150 KM/4, Teopermueckas
nopaepkka — zno 500 km/4.

Hosmiii cTasaapT okasaics AeficTBHTEILHO HO-
BoiM. Ecyin Bce npeasigymme cnocobs: nepeaagyn
AAHHBIX He TPEeOOBAJM OT ONEPATOPOB CEPLEIHBIX
BJIOJKeHH# B 000pyZiOBaHMe GA30BLIX CTAHIIHI, TO
LTE noTpe6oBas OT OnepaTopos 3HAYHTEeILHEIX
CPEACTB HA MOJIePHHU3ANMI0 HEDDPACTDYKTYDEI,
XOTs ¥ 61 coBMecTuMm ¢ GSM-cerswm. IIpomn3som-
JIO 3TO BOT IOYeMYy.

Jlio6an nudpposas nepeaua AAHELIX COCTOHT H3
ABYX HacTeil — KOAMPOBAHMS MHDPOBOrO CHrHANLA
U nepefaum ero Ha 6a30BYIO CTAHITHIO Yepe3 PagHo-
MozayJsk yerpoiicrea. Ho mepeaasa — memo roske He-
npocroe. Beas Ham Hazo ofecneunTs oxHOBpeMen-
HBIA JOCTYII K 6a30B0if CTAHIMY AOBONBEO GOIBIIO-
I'0 KOJIHYCCTBA MONBL30BATENEH, IpHYem ¢ GOIbIION
CKOpPOCTHIO. Jlna 9TOro npu nepeaage curzana mc-
IOJB3YIOTCH BEChbMA XUTPhle MEXAHH3MEI BpDEeMeH-
HOT'0 ¥ 9aCTOTHOI'O pa3/ie/IeHus, KOTOphIe MO3BOJIA-
IOT MHOKeCTBY II0JIb30BaTeJel MONyIaTh H OTIPAasB-
JIATH CBOH JJaHHBIE, HE MeIas Apyr Apyry. B cran-
Jlapre nepejadu AaHHBIX 3G HCIOAB30BANACH TEX-
sosnoruss WCDMA, u nonauasry pazpaboruanxku LTE
XOTEJIH NEPCHCCTH DTY TCXHOJIOIHIO B HOBEIH CTaH-
Aapt. Ho B KOHEYHOM HTOre OBLIO PEeIIeHO CO3AaTh
HOBBIH paguouHTepdeiic Ha 6ase TEeXHOJOIHH
OFDMA (TexHOJIOTMM MHOXXECTBEHHOIO JOCTyIa
C OPTOrOHAJLHBIM pasaesieEueM uactor). Bojee
TOr0, B HACXOAAINEM M BOCXOAAIleM KaHAlIax HC-
MONBL3YIOTCSA pPa3Hble TEXHOJIOTHH Hepeaadd JaH-

HBIXx — B aucxogsmeMm (or BC x xamenTy), Kakx
OTMCYAJIOCL BLIIIE, OFDMA, B Bocxoasmem (or

KJaueHTa K 6aszoBoi cranmumn) — SC-FDMA (rexHO-
JIOrHsi MHOKECTBEHHOI'0 JOCTylla C pasjaejeHHeM
YaCcTOT ¥ OAHOH MOJHeCyIeH). 3a NoAPOOHOCTAMM
ornpasiio Bac B MHTEepHET, 100 hopMaT ypHAIL-
HOM CTATHH HE MO3BOJIAET ONMCATH ITH CTAHAADTHI.

Bropas 0coGeHHOCTE, KOTOPYIO paspaboTamKky 1o-
3aMMCTBOBaJIM U3 craHzapra Wi-Fi, masniBaercs
MIMO — Multiple Input Multiple Output. 3ra Tex-
HOJIOTHA [O3BOJISIET YCTPOMCTBY paboTaTh OHOBpE-
MEHHO C HeCKOJbKMMHU aHTEeHHAMH, KOTODbIE MOI'YT
O0BeIMHATLCA 110 JBYM IPUHIUIIAM — YBEJINYEHUE
CKOPOCTH, KOI'ZJa AHTEHHBI NepejaiT Iocje0Ba-
TEJIbHO Pa3Hbie JaHHbIe, WU YBEJIUYEHHE HANEHKHO-
CTH nepeaady, Korja BCe aHTeHHBbI nepeaarwT O4HO
u TO xe. J[pyrumMu cnoBaMm, AHTEHHBE! MOYKHO
BRJIIOYATE DOCHEeNOBATENILHO HJIH ODapajuvIcILHO.
OnHO KIMEHTCKOe YCTPOHCTBO MOMKeT oI PIK -
BaTh pabory c 8 anrennamu. IIpy MCnOABL3OBAHUM

3TOH TEXHOJIOIHH CKOPOCTh 00OMEHa TaHHBIMA MOYKET
cyImecTBeHHO Bo3pacTH — 0 300 M6ur/c Bo BXoas-
meM KasaJse #H g0 170 M6uT/c B HCXOAAIEM.

Eme oxHON 0cOO0EHHOCTHIO HOBOTO CTaHAapTa
ABJAETCA MIHPOKHH AWANa3oH 4acToT, B KOTOPOM
MOryT padoTraTh NpHEMHO-TEpPeaoIHe YCTPOii-
crBa, — ot 700 MT'q o 2,7 I'T'n. OgHako B aToM
e KpPOoeTcs H OCHOBHON HeJOCTATOK — IIPH I10€3-
JAKe, HallpDUMep, B APYTVIO CTPAHY BBl HE CMOYKeTe
B3ATH ¢ coboit mobumerit Mmogem LTE — on npocto
He Oyzer Tam paborarts. Tak, ckaxem, B IlITaTax
LTE pa6oraer ma uwacrore 700 MI'm, a y mac
B Poccun — B amanasone 2,5 — 2,7 I'T'n.

Kcrarn, o mogemax. Tounee, Boobme o6 obopy-
AoBaHWH s ucnoab3oBarusi LTE. B Poccun LTE
HavaJl ZOBOJILHO aKTUBHO pasBuBarThesa ¢ 2012 ro-
Aa. Ilepseiv omepaTopoM cran «Ckaprens, 6ombime
H3BeCTHHIN Kak Yota. Hy a Benex 3a Hum moars-
HYJIHCh ¥ onepaTopsl Goxemoit Tpoitku — MTC,
«Meragou» u «Bunaiins». Ha anasni moment Ua-
TepHeT ¢ nomomsio LTE MoxHO nosyuats B 6osree
49eM 60 ropozax mo Bceit crpane. IToka, k coxaure-
HHIO, TOJBKO B ropojax, IPHYEM B JOCTATOYHO
6onbpmux.

Orpomuas Macca mpomaBoguTeneit ceifuac BhI-
LIyCKaeT YCTPOMCTBA €O BCTPOEHHOM MOALEPIKKOiL
LTE — nnammers, HOyTOYKH, cmaptdorsl. Ho
€CJIM HeT BO3MOXXHOCTH MJIH JKeJIaHUsA 003aBOAUTE-
CA HOBBIM KOMIBIOTEPOM HJIH ILJIAHIIETOM, BIIOJIHE
MOxHO oboiiTuce USB-mMmozemom. Camerit pacripoc-
TPaHeHHBIH cerogas B Poccunm mozem — Huawei
E392 — ornuuHEBIL MyIBTHCHCTEMHBIN MOAEM, KO-
TOpBI# paboraer He ToNbKO ¢ 4G, HO H cO BCeMH
NPEeALIAYIIUMA TeXHOJOTHSAMHM, IPUYEM IIepPeKJIio-
YaeTcsa Mex/ly HUMH aBTOMATHYeCKH, B 3aBUCHMO-
CTH OT AOCTYHHOCTH ceTH. IIpu aTOM CBASH HE IIpe-
phIBaeTca — BHI JiaXke He MOYYBCTBYETE Iepexoja
¢ 4G, ganpuamep, Ha WCDMA. To ecTh IOYyBCTBY-
ere, KOHEYHO, 10 CHUYXEHHAI0 CKOPOCTH Ilepefavyu
JAHHLIX, HO HAKAKHX Pa3pPLIBOB CBSI3U IIPH 5TOM
He Oyzner.

Kpome Bcero mpouero, aToT MOJEM IO3BOJSAET
MOAKJIIOYATL BHEIIHIOK AHTEHHY, KOTOpas 3HAYH-
TEJILHO YJAYYIIHT KadvecTBO CHI'HAaJIA, a4 3HAUHT,
M CKOPOCTH mepezauu gaHHbIX. MoaeM He Tpebyer
YCTAHOBKH APaiBEePOB C BHEIIHErO0 HOCHUTEJS —
Yy HEro BHYTpPH ecTh Heboabmroi durem-guckK, Ha
KOTOPOM HAXOAATCHA U JApPAWBepHl, U IporpaMmma
Jysi paboTel ¢ YCTPOMCTBOM, YTO O4YEeHb YHA0OHO.
O9TH MOJIeMBbI, KCTATH, MCIOJL3YIOT B CBOEH pabore
onepaTops! «00JIBIION TPOUKHU».

«Cxaprens», on xe Yota, mcnonsayer ¢Boit cob-
cTBeHHBIN Mozem — LU150.

ITo xapakTepuCTHKAM OH TAKOM e, KaK BhIIIe-
ONMCAHHBEIH MOJIEM, TOJIbKO 3aHMMAaeT 4yTh MEHb-
me mMectTa 1 obJsazaeT aJeraHTHBIM KOPIYCOM.

Bor, maBepHOe, u Bce, YTO MOKHO paccKasaTh
0 Tpex BosmebHBIX cuMBosax LTE B pamkax pan-
HOH crarbu. MHOroO HHTEPECHOro, KOHEYHO, OCTAa-
JIOCh 3a €€ paMKaMH, HO Bbl CAMOCTOATE/IbHO MOJKe-
Te HAMTH MHOMKeCTBO mojpobHocTelt B UaTepHere,
KyJZa, BO3MOXXHO, nonajere ¢ nomomuio LTE,
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JHUNTHKA — HCKYCCTBO MHHHATIOPHOH pe3nbbl Ha
IBETHLIX NMONYAPATONEHHEIX KAMHAX — HW3BECTHO
C ApeBHEHINHX BPEeMEH M BLICOKO LEHHTCH MO Cei
AeHb. B KavecTBe MCXOAHOro MaTepHaja Macrepa
HCHNOJb30BAJIH H HCIOJAb3YIOT OTHOCHTEJILHO MATKHE
KaMHH — CEepPIIeHTHH, N'eMaTHT, H TBep/blé — arar,
CepAoJIMK, pasdjauuHble XaaunenoHsl. M3 Teepanix
MHOTOCJIOWHBIX KAMHEH BLIPE3al0T HAAIHEIE DeJbe-
(b1 — remmel. F'eMMBI ¢ BHINYKJABIME peabedaMu
HA3bIBAIOTCA KAMEAMM, A ¢ VIAVOJIeHHRIMHA — WHTA-
auamu. MHOrocaoiHOCTs KaMHEA HrpaeT 6OJabIIYIO
poJib — peJsibedHOe H3006parkeHne NoJAYYaeTca OAHO-
ro usera, obmuit GoH — APYTOro, WHOrAA COYETAIOT-
CA HECKOJBKO TOHOB.

HcKyceTBO MIMNTHKH B APEBHOCTH NPONBETAJIO
B MaTepuKoBoO#i vacTH I'penmu, Ha ocrposax Kunp,
Camoc, Xnoc, Mesioc, a Takke B MOHHHCKHX ropo-
Aax aanaauoro noGepexxksn Masnoit Asun. dan apes-
HEero 3JI/IHHA MeYaTh ¢ MHTAJHEH YacTo 3aMeHAaa
JuqEyilo noanuck. Eo onewarsiBanmm mmymecTso,
ABEpH 0MAa HJIHM KJaJA0BO# ¢ npunacamu. Uasecten

- saxon Cozona, CTPOro sanpemasmmii pe3unKy reMm

CcoXpaHaTh y cebia MX Komum, a Boobuwe npodeccns
pe3unKa no kaMuio Obljia BECbMA MOYeTHA.

B 1V Beke 210 H. 3. 10Besupst JIpesneit I'perun naua-
JIM cCO3/1aBaTh nepsblie kamen. ITo cparrenmo ¢ uaTa-
JuasMu, 970 OBUIH HACTOAIIME CIIeHBI M3 JAPeBHMX MH-
dhos, nzobparkenns aun 60ros U mogeil, BHINONHEH-
Hble B useTHom kamue. ITo npeanonosxkennsm, cioso
¢«Kamesi» B [I€PEBOJIE C MTAJLAHCKOIO A3LIKA 03HAYAET
¢MOpCKas pakoBHHA». CamMoil H3BECTHON M3 reMM sB-
naerca kames <«[onaaras, Hassawmas no damurnn
repuora Jlionosuka I'onsara, uss cembs Bragesna VK-
pamenuem Ha nporsxkeann XVI — XVII sexos.

B cpennerexonoit Enpone PAIBHMTHIO MCKYCCTBA
IMOTHKH CHOCOGCTBOBAJIO NMOABICHHE KAYECTBEHHO-
'O HHCTPYMEHTA, B TOM YHCJIe AIMA3HOI0, NOSBISIOT-
cA MANMOBANBHBIE MEJTLHMIBI ¢ BOASHBIM NPHBOJIOM.

B cepeanne XX mexka amaumrennno M3IMEeHnJIach
TeXHOJOrust o6paboTKM IBETHOrO KAMHSA — CTAJIH
IIHPOKO HMCIOJIL30BATHCH YJAbBTPa3ByKOBbBIE€ yCTDO¥M-
CTBA ¥ AJIMA3HBLIH MHCTPYMEHT, KOTODBI I03BOJIMIT
YCOBEpIICHCTBOBATS TAKHE TPYHOEMKHEe npouneccesr,
KaxK peaka, cBepJjeHue, topmoobpazosanue, man-
(doBKa 1 NOAUPOBKA M3ae HiL.

B name spems y npodeccnonanbubrx XYAOKHHKOB
u mobureneil NOABHINCH HOBBIE KaMHepe3Hble CTaH-

KH — 3JIeKTPOMATHHTHBIE, B KOTOPBIX OyJIbCHPYIO-
upit cepaeunnk paboraeT Kax MaTeHLKMI oT6oHBII
MOJIOTOYEK, ¥ YJIbTPa3ByKOBBIE, Ije HHCTPYMEHT BO-
oflIe He MPHUKACALTCS K KAMHIO. Cospemenunie uHCT-
PYMEHTBI pe3unKa YpesBuiuaiino MHHHATIODHBI. Becs
KOMILIEKT A1 paboThl MOMKeT yMeCTHTLCS Ha TpeTn
MHCEMEHHOro crona. Takske A1 HaHeCceHHs TOHKOIO

[N TUKA —

KaMH1O

PHCYHKA HA KaMeHb He oboiTHCch Ges a-
Ma3HeIX 60poB pasnwuHON reomerpun. [lo-
nobHble BOpBI, KCTATH, IPUMEHSIOT B 3y6o-
BpauebHONH NpaKkTHKe.

HWroraa Ha nmepBBIX MOpPax MCHOJb3YIOT
COBCEM IIPOCTOe yCTpoicTBO — Oarapeii-
HBII 9JIEKTPOMOTOPYHK OT AETCKHX HIDPY-
IIeK ¢ 3aKPeIUIeHHLIM Ha ero BaJly HHCTPY-
MEHTOM. ITO AOCTYNHOe npucnocobienne
JUISI HAUMHAKIOIIUX Pe3UHKOB 10 KAMHIO.

HanbGonee pacnpocTpaHeHHBIM HHCTDY-
MEHTOM IPH OTJeJIKe KAMEHHBIX H3JeIHi
saBjaserca rpasep. Ero mcnoasayior ans
mIHGOBANBHBIX paboT, a TaKKe OH MOKeT
TIOCJTYKHTH IIPH 3a4YMCTKEe KAMHA M MCIOJI-
HeHHH (ppesepoBaibHBIX pabor, cBepiaeHusA
¥ rpasupoBaHus. C ero noMomsio MOXKHO
caesIaTh pasHble Y30Pbl H BlajguHbl Ha o0pa-
GaTniBaemom martepuaine. ILmocoM npu npu-
MEHEeHHH rpasepa HABJSETCH CnocobHOCTH
mrHOBaTL HATYPAJLHBIE KAMHHM C BBICO-
yaifreif TOYHOCTBIO, & TakKe HeGoJbLIIOo
BEeC ¥ pasMep HHCTPYMEHTA.

B 11-m somepe «Jlesmms 3a 2000 rog Mur
nybankosann crateio «He Goitca Gopma-
mraKkHls, B KOTOPOIT paccKasbIBAIM O TOM,
KaK B JIOMAITHHX YCJIOBHAX H3rOTOBHTH
(pesepHbIii HHCTPYMEHT, ¢ NOMOIIBIO KOTO-
POro MOYKHO CBEPJINTS, (hpe3epoBaTs M rpa-
BHPOBATH M3JIEJINA M3 KAMHS, KOCTH H Me-
rTanrna. B arom yerpoiicTse, manomumM,
MOYKHO 3aKPeNHTh PasJHYHbIe (Ppesnt (Ko-
HHYECKHe, Kpyriasle, NHIHMHAPHYECKHe,
JHCKOBKIE) 1 06Tounkble abpasHBHLIC KaMHK
(baconnsie, KOHHYeCKHE), HO3BOJAOIIHE
CO3aBATH DPHCYHKH HA KaMHe.

Pa6ora macrepa nzer 8 IPEePLIBICTOM PHT-
Mé: CONPHKOCHOBEHHE HHCTPYMEHTA C KaM-
HeM (HEeCKOJIBKO CeKYHJ), 3aTeM HHCTPYMEHT
H KaMeHb CMaYHBAaIOT BOAOH M IMKJ MOBTO-
psaor. Heobxoaumo nosaborurses o TOM,
YTOGB! BAIMTHTECS OT KaNleash BOILI, conep-

MucTpymenTnt
ana paGore:
C xaMmHem.




Branbt pa6oTei: 1 — BLIGOP KaMHR; 2 — HAHeCeHue PUCyHKa; 3 — npopaboTka KOHTYpa;
4 — 7 — oxonvarensHan o6paborka pucyHka passiMiHbiMy MHCTPYMEHTamMmn.

JKAIMHUX MeJKHe KaMeHHble KpomkH. IIpu pabore
VAOOHO NOJIBL30BATHCH OYKAMHE IS JaiBEPOB.

IIpuMenseMule B rARNTHKE NPHPOAHEIE MATEPH-
aJIbl OTIHYA0TCH APYT OT APYra [0 CTeIeHH TBep-
AOCTH: MSArKHe, TBepable B cpeaHHe. CaMbIMH
TBEPALIMH B 00paboTKe KAMHAMH SABJISIOTCH: HO-
JIOMHT, FDAHHT, MajaxXuT, OHHKC, araT, rpaHar,
He(pPHT H cepROAHK. M3roTOBHTEL H3 HHX I'éMMEI
MO/ CHAY TOALKO ONWITHRIM MacTepaMm. Cpeaneit
TBEPDAOCTH KAMHH — 3TO CEPIEeHTHH, N'eMATHT H
Mpamop. Ho maumEammuEM KaMHepesaM Jydine
paborars ¢ MArKHME MaTeDHAJIAMH, TAKHMH KaK
H3pecTHAK. O BHrasanT HeGPOCKHM, HO J0JTOBe-
YeH, KPacHs, AaeT OIIyIIeHHe TeILIOThI, 9KOJOrHYeH, AeKopa-
THBEH H Jerok B obpaborke.

Kasxastit Macrep co spemenem mupabarhizaer CBOM OPHEMEI pa-
6orsl. OnEaxo cymecrsyer mexoropas obmas cxema. Haunnaior
OOBIYHO C pHCYHKA. YMeHHe XVI0KHHKA «3aIVIAHYTh» B KAaMEeHb
MMEeT HA 3TOM 3Tane pelnaiiee 3HaueHue. 3aTeM cjeayeT Huaro-
TOBJICHHE H3 CKYALITYPHOIO (TBEPAOr0) IVIACTHIMHA WM KAKOro-
JI100 APYTOro MIACTHYECKOIO MATEDHAA MOAEIH Oyayiero uaje-
JIiA B HATYDATLHOM HIH yBeawdeHHOM Maciurabe. IlpuMenuMel
KONHMPOBATBEBIE CHCTEMEI 110 IPHHIMNY na"Torpada. C ero nomo-
IIBIO HA KaMEeHb B HYXKHOM MaciuTabe ¢ IOMOLIbI0 60POB NepeHo-
CUTCA penbed mozean. OGLIYHO TAKO# CIIOCO6 NPHUMEHSAIOT B Ce-
puitHOM npomasoacTee. B mo6HTeNLCKOMN IPAKTHKe HHOTAA JUIS IepeHoca KpyImHoro pu-
CYHKA HA HeOOJLINOe H3AeaHe MCIOIb3YIOT MACINTAOHBIMH KPOHIMPKYJIb.

IIponecc peasfni 10 KAMHIO OT OTIPABHOMN TOYKH M 10 3aKOHYEHHOI'O H3JeIUA MOXK-
HO yCJIOBHO pasaeauTs Ha CIeAyIolie OCHOBHBIE 9TAIlbI: ONpe/ieieHue OTIIPABHOM TOY-
KH, ylajieHHe JHIIHero MaTepuasa, co3sianve (DopMsel, AeTaJN3anusa U OTAeKA.

Ha nepsom arane uibepure kamMeHs noaxoasmei popMsl, YToOL! B HeM yraabiBa-
JIUChH ouepraEms Bamedn Oyaymeil GUIrypKu; JydmIc HCIOJAL3OBATH necyanuk. [las
HAHECeHHS PHCYHKA JoBeAuTe O0AMPOYHBLIM MHCTPYMEHTOM Pabovyio U THUIBHYIO I10-
BEPXHOCTH KAMHSA A0 HYKHOH TOJIIMHLI M PasMeTbTe KAPAHAALIOM IIPAMO HA KaAMHE
OCHOBHBIE 00JaCTH, KOTOPBIe NpuAeTca cpe3ats. Ha BTOpoM arame yaajaure JUIIHEe
NP IMIOMOIIH HMEHMIHXCH HHCTPYMEHTOB — JUJIS M3BECTHAKA AOCTATOYHO HCIIOJB30-
BaTh CIIENHAJIBHYIO IV [I0 KAMHIO, JePEBAHHYIO KHAHKY, MAJIEHBKYIO KYBAJIY U MO-
JIOTOK, a /U1 TBePABLIX KaMHeH HeoOxXoauMa ob6Touka HA IUIaHImaibe. 3aTeM HaHECHTe
110 KOHTYPY PHCYHKA IPOIMJI Ha YPOBHE IUIOCKOCTH (hOHA € IMTOMOIIBIO OTPE3HBIX JIUC-
KOB M HA OOAMPOYHOM HHCTPYMEHTE rpy6o 06TOIHTe MOBEPXHOCTE KAMHS BOKPYTI KOH-
Typa PUCVHKAa A0 riayOHHH (PoHA.

IIpn nomomm anMassoro 60pa yTOYHUTE OKOHYATEJIbHBIM PHCYHOK KOHTYpa n3obpa-
JKeHHMsA. 3aTeM HA NOJYVYHMBIIENHCS 3aroToOBKe cHOBa pucyiTe. Ecim BBI codpaere, Ha-
npumMep, QUrypxy *XHBOTHOIO, IPOPHUCYITE MOPAOUYKY, IVIA3KH, Janku. Jlajee npu no-
moiu GopMammHEKH ¢ 6GopaMu MeHbIIero pasmepa npopaboraiiTe KOHTYpbI U BCe Jera-
JIM PUCYHKA, IIOCTENeHHO HCI0JIb3ys Bee Gosiee Mesikue G0pbl. 3pauky B ryia3ax Barmei
durypku yaobuso npopaborath cromarosorudeckumu G6opamu. Bpyunyio yrounure
PHUCYHOK IMITHXEAAMM ¥ TOHKO 3ATOYEeHHBIMH AJIMAZHBIMH H&lld)HJIHMH. 3arem OTmJIPlv-
(dyiiTe OQUIrypKy pasaMYHLBIMHA HKJIAYKAMM A PE3HHOBLIMHM KPY’KKaAMH C AJIMA3HOW
KPOILIKOM M noxpoiite ee ropauyuM napadguaom. IMocse mangoskn n napaguanposa-
HUS IpopucyiiTe HaaduiIeM JUHUM HA MOPAOYKe Bamei (DUrypKHu ¥ 3aTOHUPYHTE pa-
CTepPTHLIM B NOPOIIOK yrieMm. Jlep)kaTbcs TOHMPOBKA Oy/IeT M TaK, HO MOXKHO 3aKPeIruTh
ee CHelUaJbHBLIM JaKoM /1A Kamusa. Takoil jak BeITyCcKaeTcA B BHIE adpo30Jis, I103TO-
My HAHOCHTBH €ro Hy»HO ¢ paccrosgHusa 20 — 25 cM, 4ro0bl MOJYYNIICA TOHYANIITHIHA
caoit. Purypka u3 ussecTHaAka rorosa. Ho, ecam Bel maroraBiuBaere (GPUrypky HJIn
reMMy M3 TBEPJAOTO MATEPHAJA, I0CJe NIIH(MOBKH OKOHUYATEIBHO OTIIOJIUPYITE oBep-
XHOCTBH MBJEJHSA ¢ NOMOMBLIO (DeTPOBLIX KPYKKOB OKHCHIO XPOMA MM KAKHMH-JIN00
JAPYIUMH MOMMPOBOYHBIMH abpasuBamMu.

Kamesn «FoHnaara».

. AHTOHOBA
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CHCTEMA YAAAEHHOIO
ONOBELUEHNSA

pHCTyHnaeM K MOCJeAHEMY 3aTamy — Ipo-
I'PAMMHMDOBAHMK) CHCTEMbI VIAJEHHOIO
ONOBeINeHuA.

AnaroputMm. IIporpaMmMa coCTOHT M3 KO-
MaHJl, KOTOphLIe Mbl yiKe 3HaeM. B zaBucu-
MocTH OT BhIOpaHHOM cxembul oHA Jubo Oy-
zaer, aubo He Oyaer copeprkaTh MOAYJIbL pa-
6orel ¢ wacamu. TyT BCce mMOHATHO. A BOT
9TO KACAeTCH HAXKATHA KHOMNOK TejaedoHa,
pasbepem GoJsiee nmoapodHO, XOTA HOBOIO
TYT TOXKe HHYero Her. AJINOPHTMEI NpH-
MepHbIe, NOJIeIKAT KAK PACIINPEeHHI0, TAK
H ONTHMH3ANUH,

Biiok-cxeMa anropuTMa ynpasJieHus yc-
TpoiicTBOM 6e3 MOAyJIf YACOB IOKA3AHA HA

pucyske 1.
IlepBuit mar — mnpoBepka COCTOSHHS
natauka. Bropoit — semonnenue ycenosus

IO peayJbTaTaM onpoca JaTYHKa BIAAMHOC-
TH: €CJIH CYXO0, TO oTupasaserca SMS, ecau
BJIAYKHO, TO paboTa mpoCTO NPOAOIIKAETCH.
Ilaysa noxpbupaercs sKCepHMEHTANBHO, 3a-
BHCHT OT pasmMepa ropuika c semieif, CKopo-
CTH BBICBIXAHHS 3CMJIM B MOPImIKe H T. 1mm.
Hnsa npumepa s nocrasua 10 mus. To ecTn
oaun pa3 B 10 Mmun npomcxoaur uposepka
BAaxKHOCTH B 006paboTka coburrnit. B gan-
HOM cJryuyae cJeAyeT OTMETHTbH, KOrJa 3eM-

Jifi BHICOXHeT, Kaxkanle 10 mun 6yzer or-
npasaAaThes SMS, noka nBeToK He NOJBIOT.
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KAK HOBLIN.

Or Markux meramrion ab
CTHTH TOYHMJILHBIN KpPyr M
CTAPLIM HOMKOBOYHBLIM IOJOTHOM.

JACHL 10 KaMusn, TOPH3OHTANLHO Be,
maomerocs Kpyra ro s oany,

MoXHO NOCTABMTSH NAy3y 4ac, ABa wiu Gosblue, HO
TYT BO3HHUKAET PUCK, YTO I'DYHT B I'OPLIKE MOXKeT
MOJTHOCTBHIO 3aCOXHYTh. X

Biok-cxemMa ajaropuTMa yIpaBJeHHs YCTPOM-
CTBOM C MOJYJIEM YacOB NOKa3aHa HA PHCYHKe 2.

9TOT BAPHAHT HNpPEANOYTHTEJIbHee, 0COOeHHO B
TOM cJiy4ae, ecjaH KOHTpoJuep OyAer BHINOJHATH
aApyrue 3agaus (a game rax ¥ 6uiBaer). B npuHIuU-
ne, B 00a BApHAHTA MOYKHO J00aBHTH BHEINOJIHEHHE
APYTHX 3aJa4 nepea KOManaoH «KOHEN?», HO B Hep-
BOM cJy4ae KOHTpoJuiep 6y/eT MmoJIHOCTHI0 OCTa-
HABJIMBATHCH HA BpeMs nayssl (B MOeM cJyuae aTo
10 MuH), ¥ BCe OCTAJLHLIE KOMAHABL! OYAYT *KAaTh
OKOHYaHMSA nayssl. Bo BTopoM cayuae nporpamMma
OyzieT BRIOJHATLCA HENPEPLIBHO, ¢ HeOOIbINOMH 3a-
JIep;KKOM Ha Bpems ornpaBkm SMS, a raxike BO
BTOPOM BAPDHAHTE MOYKHO AOBEPHTH KOHTPOJLIEPY
3ajaum, NPHBA3AHHBIE KO BpeMeHH. BosmokHa
¢3aMEeHAa» YaCOB PeasJbHOIO BPEMEHH BHYTPEHHHUM
TaiMepOM KOHTDPOJUIEPA, ¢ COOTBETCTBYIOMIMM H3-
MeHeHHeM JIrOPHTMAa H NOoTepeil mpeMMyImecTsa
paboTsl ¢ peasbHLIM BpemereM. Ofpamaio BHHMA-
HHe: JI0 OCHOBHOIO IMKJIAa B pasjee setup Hazo e
TOabKO 00bABHTL X 1 Y, HO H OOHYJIHTH HX, npu-
CBOHMTHL UM 3Ha4denue 0 (moasn). A Taxike MoKer
MPOM3ONHTH HeNpeABHJEHHAN CHTYAIMA IPH Iepe-
xone qacos or 23.59 k 00.00, noaromy NpH CMeHe
cyTok npeanaraio X u Y o6HyAATE.

Teneps 0 ToM, Kak HAXKUMATH KHODKH. Koraa
Mbl HAXKHMMaeM KHONKH Ha TeaedoHe OOLIYHBIM

ONATL
KAK HOBLIN

PasHBHBIE KpyTH 6nicTpo 3acopsores. Oun-

3 MeJIKO3epHueToro abpasnsa npome scero
Ilpu rakoit paGore abpasus nmoury

cJierka porparmsa-
ANTE NOJOTHO NapajIenbHo ocH Bpa-
TO B APYTYIO CTOpOnY. Kamenn craner




Hauano

X<Y

Her | Het

Ornpaska MNay3a,
SMS 10 MuH 5
X: = rexywee Y
Ormnpasxa = Y: = rexywee
pems + Koney,
SMS wHTepsan BpemMs

2

CIIocO60M, KOHTAKTHI 3aMBIKAIOTCH HAa HEKOTOPOEe
BpeMs#, IpeXK/e YeM Mbl yCIIeeM HAXAThL Ha Caeay-
IOy KHOIIKY, IIPOXOAHNT HC3HAYHTEIABHOS BpeMsHA,
9TO HAJ0 y4decTh B anropurme. 5 mpeararaio noa-
KJIIOYUTE KHOINKH K BeIBOgamM Arduino 8 —
«cbpocs, 9 — «BBepx», 10 — «BHH3s, 11 — «BHI-
6op», 12 — «menio». Hanpumep, pazgen «coobme-

sy

HHSA» B ¢«MEHIO» — 3TO TPEThA CBEPXY CTPOKA; KOT-
Aa MBI Ha)XHMaeM «MEHI0», TO aBTOMATHYECKH
OKa3biBAEeMCSH HA IepBOM nyHKTe. YTobLI mepeitti
B «MEHIO» Ha pa3sjies1 «COOOIMEeHns», HAAO ABAMNK B
Ha)xaTh «BHH3». He 3abbiBaem, 4To goroBopuiucs
nepes BhIOOPOM M OTIPABKOM COOGIIEHMS HAMKH-
MaTh «cOpoc».

JIEBLUA COBETYET

HET KNEAN?

ECTL rBO340L!

Ecan meobxoauMo ckpenuTs He6OIbIINE AETATH M3 OPraHUYECKOro
CTeKJa, a NOJA PYKOH HeT KJesd HJIH NOAXOAAIMX PACTBOPUTeel, Ha-
AeAHOe KpelUIeHHe MOXHO OCYIIEeCTBUTH C IIOMOIIbIO MEJKHUX I'BO3/IH-
kKoB. Handurem ma xaxaom reosje caenaiire no 2 — 3 60posak.
Jlepa reo3aMK MACCATHKAMHU OGaMKe K IAnKe, HarpeiTe ero Ha
rasosoiil ropesxe u ropA4MM Ha’KMBHUTE B MECTe KperJieHus. A saTem
3apaHee Pa3orpeThiM JKaJIoM NasJbHHKA JOLIJINUTE I'BO3AbL B OPICTEKJIO
no camyio musnky. Kpensersne roroso.

13



AJIPOPUTM 3TON0 KYCOUKA KOJA OVIeT BRITISAeTh ClIejyio-
mumM obpasom:

digitalWrite(8, HIGH) // Haxumaem xksonky «cbpocs
delay(100) // Bamepxka 0,1 ¢ Ha BakaTHe
digitalWrite(8, LOW) // Ornyckaem KHONKY «cOpocs
delay(300) // 3azepxka 0,3 ¢ Ha BeIOOp APYroil KHONKH
digitalWrite(12, HIGH) // Haxxmmaem KHONKY ¢MEHIO»
delay(100) // Banepmxka 0.1 ¢ na namarne
digitalWrite(12, LOW) // OrnyckaeMm KHONKY «MeHIO»
delay(300) // Bazepxka 0,3 ¢ Ha BeIGOp APYroil KHONKH
digital Write(10, HIGH) // HaxumaeM KHOIKY ¢«BHH3»
delay(100) // Bamepxkka 0,1 ¢ Ha HaXkaTHe
digitalWrite(10, LOW) // Ornyckaem KHONKY «BHH3#
delay(300) // Bazepxka 0,3 ¢ Ha BHIGOD APYTOHl KHONKH
digitalWrite(10, HIGH) // HaxxumaeMm KHONKY «BHH3»
delay(100) // Bazepxka 0,1 ¢ na Ba>kaTue
digitalWrite(10, LOW) // Ornyckaem KHONKY «BHH3#
delay(300) // Bazepsxka 0,3 ¢ Ha BeIGOp APYTo#l KHONKH
digitalWrite(11, HIGH // Haxxmmaem KHONKY ¢BbiGOp»
delay(100) // Baxepxkka 0,1 ¢ Ha Ha)kaTue
digitalWrite(11, LOW) // Ornyckaem KHONKY ¢BbiGOp»

BaskHO He 3a6BITH OTHIYCTHTH HAXKATYIO KHONKY. Takum
obpa3oM AONMHMCHIBAEM KYCOK KOAa, KOTOphIH obpabarsiBaer
BBIGOD M oTHpaBKy coobmenns. Ecau renedon cpabarsisaer
HEYeTKO, KOPPEKTHPYEeM Nay3bl MeXJy Ha>KaTHAMH.

Jns pelIMBIIMX YOPABJAATH TeJe(hOHOM C MOMOIIBLIO BCEH
KJABHATYPHI 9Ta YaACTh nporpaMMsel OyjaeT 3HAYHUTEJIbLHO
6onbme. Ho ects 1 npenmymecrsa. Hanpumep, Texer coob-
IMeHu 1 HoMepa Tesie(DOHOB He HYIKHO 3apaHee COXPaHATH
B naMATH TejedoHa, Bce 3TO «HAOHpAaeTcs» KOHTPOJLIEPOM
B peajibHOM BPEeMEHH nporpaMmeo. U Jerko B mporpamMmme
KOppeKTHpYeTcH.

Ty wacTh nporpaMmsl, 94T0 paboTaer ¢ AATYHKOM BJIANKHO-
CTH, MBI OIMCHIBAJIM PaHEe B CTATHE PO CHCTEMY ABTOIOJH-
Ba pacrennit. Hanomuio npo kanubposKky aaTunka. Boiauma-
€M M HacyXo BBITHPAEM JaTYMK, H3MEepAeM ero noKaszaHus
B Bo3slyxe. 910 OYAYT NMOKA3AHMA MOJHOCTHIO BHICOXIIEro

JIEBLUA COBETYET

COOKOHOMUM
HA AOBOQYUKE

rpyHTa. HsMeprem 0KasaHnA 1aTuynKa,
IOMEIeHHOr0 B BOAY, 3TH NOKa3aHUA
COOTBETCTBYIOT MOJTHOCTHIO 3aJIMTOMY BO-
aou rpysty. [anee yTroyHseM MHHH-
MAJBHO H MAKCHMAJBHO BO3MOYKHYIO
BJAXKHOCTb I'DYHTA /IS JaHHOIO pacre-
HUS ¥ HA OCHOBE 3THX JAHHBIX CTPOUM
venoene ornpaBku SMS B nporpamme.
IIpn KCcAAQHHH JHAYEHME BJIAMKHOCTH,
HAIpHMep B MPOIEHTaX, MOKHO BhIBeC-
TH HA CeMHCErMeHTHBIe HHIANKATODEI.

IIposepka u recruposanme. IIporec-
THpoBaTh paboTy YCTpPOHCTBA IPOCTO.
[IpeaBapuTeJbHO B &JITOPUTME MeHAEM
3HAYEeHHe MHTepBaja MeXxay coobmeHu-
amu g0 1 muH. JJaTyuk nomemaemM B BO-
Ay H BKJIIOYaEeM YCTPOHCTBO.

VerpoiicTBo onpejenser, 4To ¢ BJlax-
HOCTBIO BCE B IOPAAKE U HUYEro He 1npo-
HCXOAUT. BEIHEMAaeM JaTUYHMK M3 BOJALI
u HabuonaeMm, Kak TenedoH nepexoauT
B AKTHBHBIN PEKHM, B HEM OTKPbIBAeTCH
MEeHI0, BeIOMpaeTca H OTIIPaBIAETCH HYXK-
Hoe coobmenue. Eciiu Bce mpasMIbHO, TO
yepes MHHYTY CHCTEMAa OTIIPABHT MOBTOP-
noe coobmenne., U 6yaer nocsuiats coob-
MIEHHUA KAXKAYI0 MUHYTY, [IOKa MBI He I10-
MecTHM JaTuyMK B Boay. ITomemaem nar-
YUK B BOAY M xJaeM OoJsiblne MHHYTHI,
yT0obBl yOeauTHCHA, 9TO NporpaMmMa pabo-
TaeT u coobmenusa npexparuancsk. IIpo-
BEpKY JIy4Ille MOBTOPHTH HECKOJBKO pa3
H TOJBKO MOCJIe 3TOI'0 MOYKHO JIOBEPHTH
cucreme <HAacToAmyioes pabory. Ilepexn
aKcruryaranueit He 3abyabTe VBEeJIHUIHTH
3Havenue uHTepBana ¢ 1 mun 10 0,5...3 4
H He 3abbIBaiiTe MepHOAMYECKH IpOBe-
paTh banasc TenedoHa.

K. XONnocCToB

Camurit mpocToit ABepHOI KoBOAUMK cTouT 700 pybaeit. Ot geHbru
BIOJIHE MOXKHO COKOHOMHTS, ecai aopaboraTs AsepHsle meran. IToemor-
PHTE HA PHCYHOK: JBe NOJIOBHHKH NETJIH CONPAraloTcs MexXay coboii mo
COMpasi TOA YrJoM HpHMEpHO 45°, M03TOMY NPH OTKPBIBAHUMK JBEpbH
HEeMHOIo OpHIOOAHUMAeTCHA, a 3AaKDRIRAST €€ 3eMHOoe NpUTs>KeHHe.,

Buinys u3a ognoit monosnEKH neran 3aIPeCCOBAHHYIO OCh, CPEKLTE
HOJKOBKOH 110 METAJLTY KPOMKH BTYJIOK OCH TOA YIJIOM NpPHMepHO 45°,
KaK NOKa3aHO HA PHCYHKe, H BeDHHTE OCh HA npexkHee Mmecto. Ilocse
TAKOMN ONepanuy MOJOBHHKH NeTaH GyAyT HAXOANTHCH HA Pa3HbIX YpPOB-
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pefyercss TaK PACHOJIOXKHTHL D 3JeMeHTOB Ha
cTojie, 4ToOBl HH OAMH H3 HHX Heas3s OnLIO
NIOABHHYTHL NOPH3OHTAJILHO HH B OZHOM HAIIDAB-
JIeHHH, He MEeHSS MNOJOXEeHHS OCTAILHBIX.
HHbIME c10BaMH, HY>KHO HANTH Taxoe CIerie-
HHe, 9T00h! J1000€e IIIOCKOe NepeMemes e aje-
MEHTAa BJEKJO 3a co0oil nepeMelnesne APyrux.
BLIHYTE HIH BIOKHTL 3XEeMEHT B 00pasyeMyo
GUrypy MOKHO JHIOL OTOPBAB €0 OT NOBepX-
HOCTH CTOJIA. 3.‘18!&8‘!‘5! MOXHO DOBOpaYHBaTH
H NepeBOpaYMBATH, HO HEIbL3s HAKIAALIBATH
APyT Ha Apyra.

C nerxoit pyku Buaa Crpaiioca, napecTHO-
ro HAIIMM YHTATENSM no nybamxanun «[Ipn-
BeT U3 Huznepnaunoss (cx. «Jlesmys Nel 3a
2008 rox), 3azaum MogoGEONO THIIA HA3LIBAKOT-
ca aaTucaaigamu (anti — mporms, slide —

HAX, IOAPaBHUBATH
UX He Hajg0, HO MeTJH
NIPHUAETCA CTABHTH HA
HOBbIE MeCTa.

Hanpagsiesue cpesa
UMeeT BAXHOe 3Haue-
HHE, TAK Kak JABepu
OTKpBIBaOTCA JHu6O
crupaBa HaJieBo, Jiubo
HaobopoT.

Ha pucysExe moxa-
3aHbl BADHAHTH A
obonx caykaes. 3a-
30p MeMAY BEepXOoM
ABEepH ® KOPODKOI
HOoJIKeH OHTH B mpe-
penax or 4 mo 7 MM,

(AnNTVICAANA)

CKOJB3HTE). ¥ Bmma Crpaitboca roJioBojioMka
OnL1a oObeMHOI, a 3a7ja4a pemasnack B Tpexmep-
HOM mpocTpaHcTBe. MBI npejjiaraeM BaM IJIOC-
KHH BapHAHT aHTHCJIANJAA, TONIIHHA 3JIEMEHTOB
B JaHHOM cJy4dae He uMeeT 3HadyeHusA. Ho ot ato-
ro sagava He craja pemarbes Jierde! Hepapom
3Ta NoJIOBOJIOMKA ObLIA BKJIIOYEHA B MeXaHHUYeC-
KHH TYp y4acTHUKOB 16-ro wemnuonara Poccun
no naanxcnopry (moHbs 2013 r., Mocksa).
Bripe3aTh 9JIeMEHTHI JJIS 9TOM T'OJIOBOJIOMKHU
MOJKHO H3 OPrcTeKJa, (haHepsl ¥ Jake KapToHA.
Pexomerayemuiit paamep: 1 kiaerouka = 15 mm.
Jna XpaHeHHS 3JIeMEHTOB KeJaTeJbHO M3roTO-
BHTH KOpPOOOYKY C BHYTPEeHHMM pasmepom 6x8
KJIETOY€eK, YKJaJKa 3JIEeMEeHTOB B KOPOOOUKYy —
JAOIIOJIHUTEJIbHASA, HO HECJIOXKHAS I'OJIOBOJIOMKA.

Henaem ycuexos!
B. KPACHOYXOB

fIORYUIKA
ann ONUuAOK

IIpu cBepseHHH ’KeJe3a UIU CTAJIH YAOOHO
cobupars onuaky Maraurom. Eme yaobGHee,
Korja Balll MarguT Kpyrabiid. Eciaun mosioxuTs
ero Tak, 4robbl BhBICBEPJIMBaeMOe OTBepCTHE
0Ka3aJ0Ch BHYTPH KOJIBIIA MATHUTA, TO OIHJI-
KM cobHpaTh He NpHJEeTCs BOBCE.
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B boauncaiiuux HOMepax
«JleBLun»:

B 1986 roay ua OKOJI03eMHYI0 Op6uTY GhL1a BLI-
BeJleHa coBeTcKasn HCCaenoBaTenbCcKan cranmus
«Mups. O Tom, kak OHa GbL1a yerpoena, na KaKkux
Moayaei cocrosna, Y3Haere, npoynras ovepeaHoN
BBINTYCK HKypHana, u CMOXKeTe HOOJIHHUTSE CBOM
«Myaeii Ha cToses HOBBIM 3KCIOHATOM.

Jloburenn TeKTPOHMKH UpoaosKaT OCHamars
¢*YMHBIH 0M» HOBOIY CHCTeMO# KOHTPONS GhIToBRIX
npubopos,

Onbie Mexammukny HaliayT B HOMEpe KoHeTpyKmio
IKOJIOTHYeCKH YHCTOrO ABHraTeJls, KOTOpPLIi MOKHO
YCTAHOBHTHL Ha Momens aBTomobunsn, a B, Kpacuo-

TeJILHYIO roaososomky. U KOHEeYHO, Ha cTpanmmax
KypHasa «JleBmas Bo HalileTe HEeCKONBKO Moses-

HBIX COBeTOBR.
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