KEIA &
TexAKapVil
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[laHHAA KHUra COAEPXUT MHOTUe Heobxoaumbie AN TexHUKa (MOH-
TAXHWKQ) CBeAeHUa. DTO He NOSHAA SHUMKNONeaus, TYT HeT ucyep-
NbIBAFOLLEM UHPOPMALIMU NO BCem Temam. [la 370 U He TpebyeTcs.

Llenb KHUrM — AaTb OCHOBHbIE MOHATUS KAK HAYUHAFOLLEMY MOHTAX-
HUuky TEXHOMEOWA TPYTTTT (TMTI), Tak 1 601ee NpoABUHYTOMY
ANA paclmpeHus Kpyrosopa. A OMbITHBIN CNeLManucT CMOXeT U
CaM OTLICKATb AOMOMHUTeSIbHbIe MaTepuans B MHTepHeTe. TTo-
3TOMY He yAUBNANUCA, YTO TbI HAMAEWDL TYT 6aHanbHbIe Bewwm. TTpo-
CTO MOMHMU, YTO YPOBEHb Y YUTAOLLErO Pa3HBIMA.

KHura noctosHHo o6HOBNSAETCA, NO3TOMY CTapaics BCceraa nosb3o-
BATbCS NoOciiefHel Bepcueli KHUru. TToxenaHusa u KommeHTapum
NpUBETCTBYHOTCA.
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HOpuii Mapkesuy

ymarkevich@tmagroup.ru

HaHHas kHura pacnpoctpaHsetcs ceoboaHo n becnnatHo. 3aripe-
LeHo KommepyecKoe ucrnosb3osaHune. O6HOBNEHHYHO BepCUFO

MOXHO cKayatb ¢ caiita komnaHuy TexHoMeaua pynn.
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Camoe HyxHoe O BuUAeo

KapTuHka sB8nseTcs rnasHbIM UCTOYHUKOM UHQPOPMALIMK ANS Yeno-
BeKa. TO Kacaetca U MynbTUMEAUMAHBIX CUCTEM, KOTOPLIMU 3aHU-
M@eTCsa Hala KOMNaHus. Yem kavecTseHHee NonyunTca usobpaxe-
HUe — TeMm nyule BbINOSIHeHa paboTa.

B cuctemax mynbtumeama npumens-
FOTCS pasnuuHbIe yctporictea. OHu BuaeocurHan umeer

POpPMUPYHOT U306paxeHUns, obpaba- HanpasrieHue, U NO3TOMyY
HY>XHO BCeraa coeauHaTb
BbIXOA BUACOCUTHANa
(Out) y uctouHuka co
BXOAOM BUAEOCUTHANa
(In) y npuémHuka.

THIBAFOT UX U, B KOHLIE KOHLIOB, NOKa-
3bIBAFOT Nonb3oBaTento (paau yero
BCE 3TO U AenaeTcs). M3obpaxeHus
Mexay YCTpOMCTBaMU NepeaaroTcs
MOCpeACTBOM pasfUYHLIX UHTeppen-
COB C pa3sHLIMU (POPMATAMU CUMHA-
noB. YUTu, UTO TUN BUACOCUMHANA U UHTeP(PenC Nepeaaym Buaeo-
curHana (YnpoLéHHo 3To TUN Kabens ¢ pasbeémamm) — 3TO He OAHO
u Toxe. Hanpumep, no ussectHomy Tebe uHteppericy HDMI moryT
NepeAaBaTbCa KAk LIBETOPA3HOCTHLIE BUACOCUTHASBI, TAK U BUAEO-
curHanet RGB, npuuyém KaxabIi TMN MOXeT UMeTb MHOFOYUCTIeH-
HbIe BAPUAHTLL paspelleHUn U Apyrux NapameTpos.

Ans Hayana Tebe crneayeT pasnuyaTth LUGPOBLIE U AHANOrOBLIE BU-
AeocurHanbt. C aHAMOroBLIX CUTHAMOB BCE HaUUHaNock. B otnuume
OT LIMPPOBLIX, UHPOPMALINA B GHANOMOBLIX CUFHANAX MABHO Nepe-
AAETCA YPOBHAMU HANpshxeHU unm Tokos. Ho B HacToswWwee Bpems
OHU YXOAAT B NPOLLNOe, XOTS NOKA elé YacTo BCTPeuaroTcs Ha 06b-
exTax, 0cobeHHO B cTapbIx cucTemax. Lingpposbre curHansl nepeaa-
FOTCS BCErO ABYMS YPOBHAMU, OAUH NPUHAT 3a eAUHULLY, G ApYTrou
3a Honb.
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Ona Tex, KOMy UHTepecHO

BbIwe TbI NpouMTan MOXET NOKA HEMOHSTHYHO Tebe pasy O Takux
TUNAX BUAEOCUTrHANOB, kak RGB 1 useTopasHocTHOM (Unu komno-
HeHTHOM). Xou4eTcs KpaTKo MOSACHUTbL YTO 3TO U OTKYAA NOSBUNOCS.

B curHane RGB (0T aHrnuMckux HaseaHMA OCHOBHLIX LiBeTOB Red,
Green u Blue, To ecTb KpacHsrii, 3enéHbIl U CUHUIA) KaxAbIA LBeT
NepenaéTca no oTAeNIbHOMY NPOBOAY, U NOMHBIN BUACOCUTHAN
WAET NapannesibHo No TPEM NpoBoAam. ELLE BO3MOXHBI AOMOMHU-
TesnbHbIe NPOBOAA ANS CUHXPOCUTHANOB, HO 3TO He 0693aTenbHO.
Yaule Bcero 3TOT TUN BUAEOCUMHANA UCMOSIb3yeTCs B KOMMbFOTep-
HBIX BUEOKApTaX ANS BbIBOAA KAPTUHKU HQ MOHUTOP.

C LBeTOPA3HOCTHLIM BUACOCUTHANOM (Yalle BCcero o6o3Ha4aeTcs Kak
YPuP:) Bc€ ropasno uHTtepecHee. OH BO3HUK Npu nepexoae OT
uépHo-6eroro TenesnaeHUa K LiBeTHOMY. Koraa nossunuch nepsble
LBeTHbIE TesleBU30pbI, TO NOABUIIACh U Npobriema, B KAKOM BUAE
nepenaTb Ha HUX KAPTUHKY TaK, YTO6bI €€ NOHUMANU U CTapble
uépHo-6esble Tenesnsopbl. M Toraa UHxXeHepbl NpUAYMAnU OYeHb
KpacuBoe pelueHWe — No-npexHeMy nepenasatb YEpHO-6enyro Kap-
TUHKY, U, OTAESIbHO OT Heé, NepeAasaTb CUTHASILI AS1S pacKpalmBea-
HUS.

TTo3ToMy cTapbIe YEpHO-6enble TeneBU3opsl MPUHUMANU TOSBKO Ty
4acTb cUrHana, rae 6b1na YépHo-6enaa KapTUHKA U UTHOPUPOBANU
LBeTHbIe CUrHasbI (OHU NPOCTO He MOHUMANU, YTO 3TO Takoe). A
HOBbIE LiBeTHbIE TesIeBU30pbI TaKKe NPUHUMANU YEpHO-benyro Kap-
TUHKY, HO NPU 3TOM OHWU MPUHUMASIU U Ty YaCTb CUTHANA, KOTOpPAS
packpalmeana KapTuUHKy. M Bce paaosanuch LiBeTHOMY Tenesuae-
Huro! Hy a ecnu KapTUHKa Nepeaasanach, Kak U paHblue, Y€pHo-be-
NOW, TO LUBETHOM TesleBMU30p e€ NMPUHUMATT, A TaK KK pacKpalmMBaThb



6bI10 Hevem, TO U KAPTUHKY OH MOKa3bIBAN YEpHO-6enyto. U Bcé oT-
nuuHo pabotano!

BoT 1 npuumHa nogeneHUs Takoro CTpaHHOro TUMNa BUAEOCUrHana.
Bce 6b1n0 caenaHo ans Toro, Ytobbl NHOAU He BbI6packLIBANM CTa-
pble TeneBu3Oopsl.

[ns nepenayu LBETOPA3HOCTHOIO CUTHANG HYXHO TpU NMPOBOAG:!
OAVH ANs nepenayu YEpHo-6enovi KapTUHKU U ABA ANS Nepeaayu
CNeUUanbHLIX CUrHAIOB AN PACKPALIMBAHUSA. A BOT AOMOSTHUTESb-
HLIX MPOBOAOB AN CUHXPOCUTHASIOB He HYXHO, BeAb OHU YXe eCTb B
uépHo-6enom curHane. M novyemy ans packpaMBaHUs UCMONb3Y-
eTcs BCero ABa CUrHasa, sefb HyXHo Tpu? 3710 npocTto. TpeTuii cur-
Han nony4aeTcs nocie BbIYUTAaHUS (He 3ps (pOpMAT Ha3bIBACTCS
LIBETOPA3HOCTHLIM) ABYX LIBETHLIX CUTHAOB U3 Y€pHO-6enoro cur-
Hana.

N, KcTaTh, B COBpeMeHHbIX LIMPPPOBLIX UHTepgemncax Ans nepeaaim
KapTUHKW UCNOSb3yoTca 0ba TUNA 3TUX BUACOCUTHATOB.

TTpeumylliecTBa LIMGPPOBLIX POPMATOB — BLICOKOE KAYeCTBO U CTa-
6unbHocTb. 3a HUMU byayuee. [la u obopyaosaHue B HacToslee
BpeMs NpeumyLLecTBeHHO paboTaeT ¢ LIM(pPpOBLIMU BUACOCUTHA-
namw. U3 HepocTaTkos — 6osiee TpyaAHAs AUArHOCTUKA Npobriem U
nossfieHne apTeqpakToB CXATUS KAPTUHKU NPU yXyaLeHUN KayecTsa
KaHas10B Nepeaayu.

PasnuuHbIe (popMaThl Nepeaaym BUACOCUTHASIOB MOKPLIBAFOT WWPO-
KWW AMaNasoH NoTpebHOCTen. AKTUBHO UCMONb3yeTca Kak nepeaaya
BUAEO NO MeAHOMY Kabento, Tak U no onTuke. Hennoxo passuea-
eTca 6ecnpoBoaHas Nepeaaya U3obpaxeHU Kak ¢ UCNONb3OBaHUEM
6eCnpoBOAHBIX NOKANbHBIX CeTel, TaK U OPUMUHATBbHBIX NPOTOKO-
nos.
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§OpMOTbI nepeaayu suaeocurHasnoe

Ecnu nocmoTtpeTb cneumanbHyro UTepatypy, TO OKaxXeTCs, YTo
(POpPMATOB AJSIS Nepeaaym BUACOCUTHANA HaNNoAUNKU COTHU. Pa3bu-
paTbCs CO BCEM 3TUM UHTEpecHO, HO AONro U HyaHo. TToatomy
3aecb 6yaeT OYeHb KpaTKas BBDKMMKA U3 3TOrO MHOroo6pasus, npak-
TUYECKU TOSBKO TO, YTO NpUTroAUTCS Tebe ANa BLICYLUMBAHUA UH-
XeHepa Ha 06 beKTe C YMHBIM BbIpaXeHUem nuua.

YCnoBHO CamMu BUAEOCUTHANBL AeNSTCS HAa CUTHAMBI CTAHAAPTHOMO
paspeLueHUs, BLICOKOrO paspelleHUs U CBepXBLICOKOrO paspelleHuUs.
dopmaTbl ANs Nepefayy CTAHAAPTHOO paspelueHUs 6bIBArOT Kak
aHanorosble, TaK U LUUgpoBbIe. A 6onee cospemeHHbIe CTaHAAPTLI
BBICOKOTO U CBEpXBbICOKOrO paspelleHns 6bIBAOT TONMbKO LMGPO-
BbIe.

Ona tex, Kkomy uHTepecHO

Ana Hayana pa3bepeémca ¢ TeneBUSUOHHLIMU CUTHANIAMU CTAHAAPT-
HOro paspelueHus, YTobbI 6osblue K 3STOMY He BO3BpallaTbes. Beab
Bpems UX NpakTU4ecku ywno. TTo aHrnuiickme oHU HasbisaroTcs SD
(Standard Definition). Y 3TOT qpopmat BCE elé MOXHO HaTU B CTa-
PbIX MYJIbTUMEAUMHBIX CUCTEMAX.

Yawe Bcero B Poccum B MHCTANNALUMAX UCNOMNb30BANCA GHANOMOBLIN
POpMAT C CUCTeMOM LBeTHOCTU PAL (XOTS CTAHAAPTHLIM ANS 3¢Up-
HOro TeneBelaHUs y Hac 6611 SECAM). KapTuHKa umeeT gpukcupo-
BaHHOE KONMWYeCTBO BUAMMBIX CTpOK — 576 (a Bcero cTpok B BUAeO-
CUrHane, BMecTe ¢ HeBUAUMBIMU, 625) u pasHoe konuyecTeo Tene-
BU3UOHHBIX NUHUK (TBI1) — o1 240 B 6bITOBLIX BUACOMArHUTOQO-
Hax ao 720 B Tenectyausax. Obpatu BHUMaHue, Yto TBJ1 — 370 Bep-
TUKAsbHbIE NTIUHUU B U306paXeHUn.



YETKOCTb TeNeBU3UOHHOM KapTUHKU U3MepSIFOT KaK MO rOpU3OHTANM,
TAK U NO BEpPTUKASIU NPU NOMOLLM CMeLmasibHOM HaCcTpoeyHoM Tab-
nuupl. [1ns 3T0ro HAAO CMOTPeETh Ha Takue
nonocaTteHbKue NUPaMUAKU B LIeHTPasb-
HOM Kpyre U B KpYXOYKax Mo yrnam Tab-
nuuet. TTocumTaTh paspelueHue No TOUYKAM,

"&\
=3
@n

KQK 3TO OnpenenaroT B KOMMNbFOTEPHBIX
CUrHanax, HeBo3MoxHo. Beab curHan
AaHASTOroBbLIN,

OTHOLWeHWe CTOPOH NMpu CTAHAAPTHOM paspelleHun B Tenesuae-
HUM — 4.3 (YMTaeTCa Kak YeTbIpe K TpeéM). Kaapoeasa yactoTa co-
ctasnset 25 epu (To ecTb 25 KaapoB B cekyHAy), HO TAK Kak Kap-
TUHKG NepeaaeTcs noslykaapamum (CHavana Bce HeYeTHbIe CTPOKU, a
3aTem YETHbIE), TO YacToTa nonykaapoe coctaenget 50 Mepu. 310
yMeHbLUaeT mepLiaHue KapTUHKKU. KctaTtu, Takas passepTrka HasbIsa-
eTcs yepecctpoyHou (Interlaced).

KomnbroTepHbIe cUrHanbl CTAHAAPTHOMO paspelleHUs TaKKe UMetoT
OTHOWeHWe CTOpoH 4:3 u pasmep KapTUHKM oT 320x240 Touek (yxe
3a6b1ThIN popmaT CGA) ao 1600x1200 Touek (qpopmat UXGA). Boc-
npoussoauTca A0 16-T MUNIMOHOB LBETOB (3TO He TaK YX U
MHOrO, B TenesuaeHuu LpeToB ropasao 6onbuwe!). Yactota kaapos
coctaenset ot 25 ao 120 Mepu (MHOrMe napameTpsl AOCTANUCDH B
HacneacTBO OT AMEPUKAHCKOU cucTemsl TenesuaeHus NTSC, seab
KOMMbrOTepbI pa3pabaTtbIBAIM UMeHHO Tam). Yalue BCero B KOMMbO-
TepHOM CUTHare NepeaaroTCs BCe CTPOKU OOHOBPEMEHHO — U YET-
HbIe U HeY&ETHbIe, TO eCTb MOMHbIN Kaap. TaKou peXum HasbIBaeTcs
nporpeccueHol (Progressive) pasesépTkoul. YepeccTpouHas pas-
BEPTKA A0 CUX MOP MPUCYTCTBYET B HACTPOMUKAX BUAEOKAPT, HO UC-
noJib3yeTcs OYeHb peAKko (Aaxe TpyAHO MPUAYMATb, KOMY OHA Ceu-
uac HyXxHa).
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CoBpemeHHbIe (POPMATLI BUACOCUTHASA HA3LIBAFOTCS (POPMATAMM
BbIcOKOro paspelweHus HD (High Definition) u oavHakoBbI Ans Kom-
NbFOTEPOB U BUAEOYCTPOUCTB (XOTA OTIINUUSA, KOHEUHO, UMerOTCS).
W oHu Bceraa umgposele.

CTaHAApTHLIM OTHOLWEHWeM CTOPOH sBnsetcs 16:9, Ho Bcé yale no-
SBNAFOTCS YCTPOMCTBA C OTHOWeHUsSMU cTopoH 16:10, 21:9 u aaxe
6onbLe.

Ona tex, Kkomy uHTepecHO

KonuyecTtso LBeTOB B LIUGPOBOM KApTUHKE OnpeaenseTcs Konuye-
CTBOM 6UT, KOTOPLIMU KOAUPYETCA KAXAbIM U3 OTOBPAXaeMbIX LiBe-
TOB — KPACHBIN, 3eNEHBIN U CUHUIA (cokpawéHHo RGB). B 60nbLumH-
CTBe Cy4aeB OTBOAUTCS NO 8 6UT Ha LBeT, YTo AaeT 256 yposHel
APKOCTU Y KAXAOrO LiBeTa, a B CyMme coctasnseT 16 munnumoHos
usetos (MPOCTO NepeMHOXb Tpu pasa 256 camo Ha cebs).

3TOro AOCTATOMHO ANS KOMMbFOTEPHBIX KAPTUHOK, HO He XBaTtaeT
ANA XUBOFO BUAeO. Ha NNaBHLIX Nepexonax MOXHO YBUAETb CTy-
MeHbKK B LiBeTax. TTo3ToMy Ans TenesnaeHUs UCnonb3yeTcs Koau-
poeaHue no 10 6uT Ha uBeT, YTO 0becneumsaet b6onee 1 munnuapaa
LIBETOB.

KaxeTcs, uto 60onblue yxe Hekyaa, HO ANS MeAULIMHLL U KapTorpa-
PUU UCNOSb3YHOT KOAUPOBAHUE U ¢ 12 6uTamum Ha uger!



Haunbornee pacnpocTpaHEHHbINM B HACTOSLLEe BpeMs (POpMAT BUAEO-
CUTHANA BLICOKOrO paspelueHus obosHavaeTcs kak 1080p, uto o3Ha-

yaeT paspelueHue 1920x1080
Toyek (UNu Nukcenen NO-aH-
FIIMACKM) U NPOrPecCUBHYH
pa3sepTky. TTpu 3TOM YacTtoTa
KaapoB ualle Bcero BbIbupa-
eTca pasHou 60, a useToBas
cybauckpeTtusaums 4:4:4,
EcTtb 1 ewge 6onee rnybokue
napameTpsl BUACOCUMHANG,
HO 3TO UHTEpEeCHO TOJIbKO
ANS OYeHb NPOABUHYTHIX.

LiseToBas cybamnckpetmsauma (3a-
NOMUHATb He HaAO0) — 3TO XUTpLI
MeToA KoAUpOoBaHUA LeeTa. TTpo-
CTO HAAO 3GNOMHUTBL, YTO KOraa
BuavWL umppsl 4:4:4, To 3t0 non-
HBIM CUTHAN U 3TO roauUTCa ANS
KOMMbFOTEpHOU KapTUHKK. A KOoraa
BUAULL B onucaHum 4:2:2, 4:2:0
unu soobule 4:1:1, To 3T0 roauTca
TONIbKO ANS NPOCMOTPA BUAEO.

U3peaxa scTpevarotca curHanst 720p unum 1080i. Ux moxHo npume-
HATb TONbKO B KpaHem cnyyae, a 1080i Booblue NpoTUBONOKA3aH
601bLIMM SKPAHAM U3-3a CUTNBHOTO APOXAHUS KAPTUHKU.

.- B HacTpouKax yCTpOMUCTB YaCTO MOXHO YBUAECTbL KaApOBbIe

‘/ﬁ* yactoTtbl B 60 epu 1 59.94 Tepua. Bpoae umgpbr oveHb
671UM3KU, HO ecnu YCTPOMCTBA NOAAECPXUBAFOT pasHbIe Ya-
CTOTHI U HeT OAUHAKOBLIX 3HAYEHWUM, TO CUFHAN He NPOMAET.

Hy v ans nto6onbrTHeIx. Yactota 59.94 kaapa B cekyHay no-
SBUACH U3-3a BHEpeHWUs LIBETHLIX TeneBU30poB B AMepUKe.
TTpULINOCh HEMHOTO YXaTb BUACOCUIHAN, YTOBLI MOMe-
CTUNCS 3BYK B OBLUUM TeNeBU3UNOHHBIA CUTHAN.
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Celiuac BCE 6onblue UCNOnb3yeTcs OopMaT (BepHee Lienas Kyya
popmaros), koTopbrnt HasbearoT UHD (Ultra High Definition) unu
4K. Ho Tak kak ctaHaapT

OYeHb MOSOAOU U UMmeeT KomnaHus Extron o6osHauaet
MHOXeCTBO HeyCTOoaBLIUXCS YCTPOWCTBA, KOTOpbIE MOAAEPKM-
napameTpos, TO pasbuparbes BAOT MOSHYHO cneunpuKkaumio 4K,

34eCb CO BCEMU TOHKOCTSMU Sl Lol A ER R

NPAKTUYECKU HEBO3MOXHO. [TRUE EIT3
TTpocTo 3aNOMHM, YTO CO-

O6patu BHUMAHWE, YTO 3TOT 3Ha-
6paTb NOSTHOLIEHHYHO CUCTeMy pat , UTO 3TOT 3Ha

YOK UMeeTCa He Yy BCexX YCTPOIZCTB,

Ha 4K noka ewe He nony-
KOTOpbIe OTMeueHbI Kak paboTaro-

uutca. M ecnu Ha ycTpotictee
Wwue B popmarte 4K.

unu kabene HaNUCaHo, 4YTO

OHU NOAAEPXUBAFOT CTAHAAPT

4K, T0 nocne BHUMATESIBHOIO NPOYTEHUS XAPAKTEPUCTUK Nonyya-

etca, uto B 90% cny4asx 3TO ManeHbKU 06MaH OT NpOU3BOAUTENS.

Ho cuTyaums nocTosHHO ynyudlwaeTcs, U CKOpO 3TOT (POpMaAT CTaHeT

npeobnaaaroLmm.

EcTb u ewe 6onee npoasuHyTbIe popmatel (Hanpumep, 8K), Ho ana
HUX MOKQa HeT B JOCTATOYHOM KONMYecTBe HU 060pyA0BaHUS, HU
KOHTeHTa (TO eCTb PUSIbMOB).

Ona Tex, KOMy UHTepecHO

TTocToaHHOE passUTUe PopMaToB A06aBNSAET HOBbIE TEPMUHLI, KO-
Topble Tebe xenaTenbHO 3HATh. PaccmoTpum HekoTopbie U3 HUX.

4K UHD — unu Ultra High-Definition, 310 qpopmart, KoTopbI onu-

CbIBAeT KapTUHKY paspeleHnem 3840x2160 nukceneti (oTHoWweHUe

CTOpOH 16:9) U ¢ pasHbIMU YacToTamu Kaapos. O6bIUHO, KOTAQ FOBO-
paT Npo curHan 4K, To umeroT B BUAY UMEHHO 3TOT (POPMaT.



2K DCI — qopmar Hasbieaetcs Digital Cinema Initiatives u onucer-
BaeT KapTUHKY ¢ paspeleHnem 2048x1080 nukceneii.

4K DCI — popmat Ans NpOU3BOACTBA (PUNbMOB C paspeleHnem
4096x2160 nukcenen. N cooTHolweHWe CTOPOH B 3TOM pOpmate He
16:9, a 19:10.

8K UHD — 370 popmar yxe umeer paspeleHune 7680x4320 nukce-
nem. 3T0 MHOrO.

HDR — 3710T TepMuH BCTpevaeTcs Bce yalle. M osHauaeT oH High Dy-
namic Range, unu, No-pycckm, BLICOKUA AUHAMUYECKUIA ANAMNA3OH.
To ecTb B YCTPOMUCTBAX C TAKOM XAPAKTEPUCTUKOM LiBeTa KOAUPY-
FOTCS He BOCEMbHO bUTaMU, a AecaTbo UK AseHaauatbro. TTpo uto
TbI yXe YATanN BbIlLe.

3awmTa suaeouHgpopmaLmu

3Ta YacTb HAXOAUTCA 3AeCb TONBKO ANA MOHUMAHUA Npobnem y HaMaAYUKOB
MYNbTUMEANUHLIX CUCTEM.

Y7061 HOpMAnbHBIE IFOAU HE MOTMIU CMOKOUHO KOMMpOBATbL U
CMOTpeTb PUNbMBI, 6bIN1a NPUAYMAHA CUCTEMA 3aLLUTEI BUAEO OT
konuposaHua — HDCP (High-bandwidth Digital Content Protec-
tion — «3aWmMTa WMPOKONONOCHOTO LIM(PPOBOTrO COAECPKUMOTO>).
Cuctema 6b1na B3nomaHa 14 ceHtabpa 2010 roaa v BbInoxeHa B
cBoboaHbIv aocTyn. C Tex NOp KaXAbIA KUTaeL MOoXeT caenatb
YCTPOMCTBO, KOTOpOe 06X0AUT 3Ty 3aWwmTy. HO Tak Kak BCe Bapu-
QHTLI NPeayCMOTpeTb HEBO3MOXHO, TO B UHCTANNALMAX 3TA 3aWMTA
AO CUX NOpP NPUHOCUT pasHbIe HeOXUAAHHbBIE MNAKOCTU.
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Ona Tex, KOMy uUHTepecHO

Kak noHsaTb, Yto cpaboTana 3awmTa BUAEO OT KONUPOBAHUS? PasHbre
NpPOU3BOAUTENU NMOKA3LIBAFOT 3TO MO-CBOEMY, HO Ydlle BCero BbIBO-
AUTCA 3KpaH 3en1éHoro Lgeta. TTo3ToMmy, KOraa Thl BUAULL BMECTO
BUAEO KAPTUHKM 3eNEHBIN 3KpaH (MNU KApTUHKKU BOOGLLE HeT) —
UM Npobriemsl ¢ 3aWUTON. M, KCTaTu, 3ByK NpU 3TOM MOXeT npe-
KpacHO BOCMpPOU3BOAUTHLCS.

Ucnonbsyemsie UHTepgenctr ANS BUAEOCUMHAOB

Heobxo0anMMO HayuuTbCA NPABUNBLHO ONpeAenaTb TUN UHTepgenca
rnsas Ha pasbeém. M He nbitatbes BcTasnath kabenb DP B rHe3no
HDMI.

Ona tex, KoMy uHTepecHO

CnoBO «UHTEpPEnC» YacTo UCMONb3yeTCa UHXeHepamu u byaeT ne-
puoamnYecku BCTpeyaTbes Aanee. YTo xe oHo 0603HavaeT?

Camo cnoBo NpoUCXoamT OT aHrnunckoro Interface. B sonbHom
TONKOBAHUW 3TO MPaHULIG Mexay 06 beKTaMU U Npasuna B3aumo-
AeUCTBUA Mexay 3TUmMuU obbekTamu. Y cam uHTepgeiic moxeT 6bITb
He TONbKO B BUAE Pa3bEMOB Ha 060pyAOBAHUU, HO U HeMaTepUarb-
HBIM, KGK UHTEpenc Mexay KOMMbFOTEPOM U YenoBekom (K npu-
Mepy, NpuBbIYHbIE OKOWKM Windows Ha 3KpaHe MOHUTOpA ABNSFOTCS
rPAPUUECKUM UHTEPPEACOM).

HDMI (High Definition Multimedia Interface) HOm

B HacToslee Bpems 3TO OAUH U3 CAMBIX pacnpo-
CTPAHEHHBIX LIMPPOBLIX UHTepgpencos. CTaHAapT




6b1n co3aaH B 2002 roay 60nblWOW FpynNNOW KOMMNAHWUIA U pa3BUBa-
eTcs NOCTOSHHO. CaMU pa3bEMBI OTNIUYAHOTCA KOMMAKTHOCTBHO U
HAAEXHOCTbHO.

Y pacnpocTpaHEHHOCTU 3TOro CTAHAAPTA eCTb U OTpuLiaTesibHoe
CBOUCTBO — OFPOMHOE KOSTUYECTBO HU3KOKAYeCTBEHHBIX AelUEBbIX
kabenel (Yalle BCero OHU UAYT B KOMMNJIEKTAX C YCTPOMUCTBAMM).
CTapaiica He UCNOJIb30BATb UX MPU MOHTAXe CUCTEM.

Cam uHTepgeic paspabaTbIBancs

KaK 6LITOBOM, OTCFOAG U ero KomnaHus Extron npuaymana
csoe kpenneHuwe ans HDMI kabe-

nevi. Ho oHo NoaxoauUT TONbKO
ANA YCTPOUCTB 3TOU PUPMBI U
Aaxe He Anga scex kabenew.

601bLIOM HelOCTATOK — HeT XO-
poluero CTaHAAPTHOTO KpenJie-
HUS pa3beéma K rHesay. B cnox-
HBIX CUCTEMAX B 3AMKHYTOM
NpPOCTPAHCTBE ANnNapaTHOro
WKagpa 370 0cobeHHo olyLa-
eTcs, Beflb JOCTATOMHO HAQ MUIT-
NUMeTp BLIATU Pa3beMy U3
rHesaa, KaKk CUrHan nponaaaer.
PasnuyHbIe npoussoauTenu pelwaroT 3Ty Npobremy no-pasHomy,

NpY 3TOM eUHOrO CTaHAGPTHOrO pelleHus A0 cux nop Het. TTpu
KOMMyTauum obopyaoBaHUs 0693aTenbHO NpoBepsi, NpeaycMoTpen
11 UHXeHep B NpoeKTe CpeAcTBa ANS PUKCUpoBaHUs kabens HDMI
B rHe3ae. N ecnu npeaycmotpen (Yyaeca Bce-Takm 6b18akoT), 0653a-
TenbHO ucnonb3yi atol

Pazbembr HDMI conepxat 19 KOHTAKTOB U Yalle BCero BbIMOMHS-
FOTCA B TPEX (POPM-PAKTOPAX:

HDMI (Type A) — Haubonee pacnpOCTPAHEHHBIN U NPUBLIYHLIN
BUA pasbema.
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Mini-HDMTI (Type C) — u3peaka BcTpeyaeTcs B HOyTOyKax, no-
3TOMY B HACTOJSbHLIX BPE3HbIX JIFOUKAX UHOTAG MOHTUPYHOT Kabenu
C 3TUMU pasbEMAMU AN NOAKNFOUEHUA TAKUX HOYTOYKOB.

Micro-HDMI (Type D) — oueHb peako BCTpeyarowmiics TN pasb-
€ma, 6bI1BaeT B MUHUATFOPHLIX YCTPOUCTBAX.

Sy, N |

Type A Type C Type D
Ona Tex, KOMy uUHTepecHoO

B ctaHaapte HDMI kpome Tpéx BbIlenepevncrieHHbIX pasbemos
AONOSHUTENbHO onucaHsl ewe 2 — Type B u Type E. Cnbrwan o Ta-
Knx?

Type B 6b1n paspaboTaH B camom Hayase UCnonb3oBaHUS 3TOr0
CTAHAAPTA, U NPpeAHAa3Ha4ancs Ans nepefayy BUAeO NOBbILWEHHOTro
kayecTBa. OH NpPOCTO YTPATUN AKTYANbHOCTb, BeAb TaKOe BUAEO Cen-
4ac Nerko nepeaaercs kabensmum co BCeMU OCTANbHBIMU pasb-
EMAMU.

A paszbém Type E ucnonbsyerca B asTomobunax. OH umeeT cneum-
GNbHBIN KOPMNYC U 3aLWENKU, YTObbI CoeAHeHWe He cTpaaasno ot
TPS3U U TPACKM.



®opmat HDMI nepenaér He ToNbKO
BUAEO, HO U MHOTOKGHAMNbHBIM 3BYK. 3 e R

370 OYeHb YAO06HO NpU KOMMYTaLUU mara HDMI nepeaasancs

CUTHANOB, HO ecnu 3BykK TpebyeTcs 06- 3BYK OT ABYX A0 BOCbMM
pabaTbIBaTL OTACNBHO OT KAPTUHKM (a KaHanoe. HauuHas co

B HALWMX CUCTeMax Ydlle BCero BTOPOIi BepcuM Kosuye-
WMEHHO TaK), TO B CXeMe MosBnakoTCs CTBO KGHASOB 3BYKA BO3-
yCTpoOUCTBa ANS Ae3ambeanposaHus pocno Ao 32-x.

(13BNeYeHuns) 38yKa U3 BUALOCUTHANA
M 3mbeanpoBaHus (BCTpaUBAHUA) ero B BUACOCUTHAN.

[lononHUTenNbHO AAHHLIN BUACOUHTEPPEUC MOXET NepeaasaTtb CUr-
HasbI YnpassieHUs 6bITOBOU 3MEeKTPOHUKOM (Hanpumep, BKNHOUATb
WU BLIKMHOYATb Tes1eBU30p), HO 3TO peiko NMPUMeHseTca B nNpogec-
CUOHANbHLIX UHCTANNALMUAX.

CnepyeT pasnuuatb Bepcum uHTeppevica HDMI y obopyaosaHus.
Yem BbIlWe BepcUus, Tem bonee Ka4eCTBeHHLIV CUMHAN MOXHO nepe-
AaTb. Haao NOMHUTL, YTO HOPMAIbHO NepeAaBaTbh MOJSHLIW CUTHAM
4K MOXHO TONbKO C Kabenem U UHTepPercamm Ha YCTPOUCTBAX
Bepcum He Huxe 2.0.

Ona tex, KOMy uUHTepecHO

NHTeppenic HDMI, kak u Apyrue e, NOCTOSHHO pa3BUBAETCS.
TTosTomy BCE Bpems NosBNSHOTCS HOBbIE U HOBbIE Bepcuu. [lns no-
BbILUEHWS TBOEWU FPAMOTHOCTU KPaTKO PACCMOTPUM UX OCHOBHbIE
ocobeHHoCTU.
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1.0 — Ha4anbHas Bepcusd, ¢ NnoaAepxkon paspelueHus ao 1080p (Ho
TONbKO MpU UCNOMNb30BAHUU Kabenel ¢ pasbémamm Type B) u kaa-
posoi Yactoto Ao 60 Mepu (To ecTb 60 Kaapos B cekyHAy). 3BYK
nepenasasncs TOMbKO NO ABYM KAHASIGM.

1.1 — no6asunu 3aWUTY 3BYKA OT KOMMUPOBAHUS U YBESIUUUIIU KO-
NUYeCcTBO KAHAMOB A0 NSTW.

1.2 — no6asunu pasHble ynyuleHus, B OCHOBHOM AN paboTbl ¢
KOMMbFOTEPAMU.

1.2a — Tenepb Yepes 3TOT kabeslb CTANIO BO3MOXHLIM YNpasnaTh Te-
nesusopom (nossusncs npotokon CEC).

1.3 — ynyuwmnu nepeaavy KapTUHKU U A06aBUNU elLe yyYLlieHUs.
B atot Bepcum nossuncs pasveém Mini-HDMI (Type C).

1.4 — Tenepb cTano Bo3MOXHLIM Nepeaasatb 4K, Ho ¢ yacToTon
Bcero 30 kaapoB B CeKyHAy, U, KAk Bceraa, A06aBMNU elwe pasnmuy-
HbIe ynyJleHus. 3ByK CTan BOCbMUKAHANbHLIM. M nossuncs pasbem
Micro-HDMI (Type D).

1.4a v 1.4b — npoponxanu ynyywarb U ynyywaTb.

2.0 — HakoHel noaaepxusaetca qopmat 4K ¢ yactotom kaapos 60
lepu. TTosBMnach BO3MOXHOCTb MOAKIIKOYATL LWMPOKME ancneun (c
COOTHOLWeHueM cTopoH 21:9). 3syk cTan umetb 32 kaHana. M ewe
Ky4a ynyudlleHUi No menoyu.

2.0a 1 2.0b — npoaonxanu yayywatb U yayywatb (UHXeHepam xe
HAAO0 YeM-TO 3aHUMATLCS).

2.1 — tenepb noaaepxueaetca 4K, 8K u 10K. B obuiem, nyJwe He
6bIBGET.

2.1awv 2.1b — v onaTb ynyJweHus.



2.2 — camas NocneaHss Ha AAHHBIA MOMEHT BpemeHU Bepcus.

TTpononxeHue cneayer...

Ona Tex, KOMy uUHTepecHO

Ecnu TbI uHTepecosanca kabensmu HDMI, To mor 06patuTb BHUMG-
HUe, UTO HeKoTOopbIe U3 HUX UMeroT mapkmposky HDMI Ethernet
Channel. Yto xe 310 Taxkoe?

MHoruve cospemeHHbIe YCTPOUCTBA UMeHOT pasbémbl HDMTI ¢ no-
meTko HEC. OHu noaAepXUBarOT nepenady He TONMbKO BUAEO U
3BYKa, HO U Nepeaayy AGHHBLIX, HANpUMep, ANS A0cTyna B VIHTepHer.
Kabenu ans Takoro pexuma paboTbI HEMHOFO OTNIUYAHOTCS OT CTAH-
AapTHLIX. OAHAG U3 Nap NpOCTLIX NPOBOAHUKOB MepesesiaHa B BUTYHO
napy, TO eCTb KONMUYECTBO CAMUX NPOBOAOB U KOHTAKTOB He U3me-
HUIOCb.

N, kcTaTtn, utober 310 pabotano, oba pasbema HDMI y oboux
YCTPOUCTB AOJIKHBI UMeTb nomeTky HEC.

Ana ocobo poTowHeix — kabenu HDMI opuumanbHO He UmeroT
BEpCUM, pasninyHbIe NoANUCK B MHTepHeT marasmHax — 370 TBOpYe-
CTBO NpoAasLoB. Kabenu pasnuuaroTcs mexay cobou no nponycka-
eMOW noJsioce YacToT. Yem LimMpe Nonoca — Tem KavyecTBeHHee Ka-
6enb. HekOTOpbIM MPU3HAKOM KaYecTBeHHOCTU Kabens moxeT cry-
XWUTb LBeT pasbéma. XKentosaTble pasbeMbI UMerOT NokpbITUe (B
WAaeane 370 nosonota). Ho aaxe ecnu 310 Apyroe NOKpbITUE, TO
BCE paBHO BUJHO, YTO NMPOU3BOAUTESb XOTb YTO-TO Aenan ANns yJyud-
WeHWs Kabens, a 370 yxe Hennoxo.
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\@ CoseT ot Tletpa Tletposuua

PaHee otmeuancs 6onbluoti HeaocTaTok pasbémos HDMI.
T0 OTCYTCTBUE MEXAHUYECKOW 3aLLENKU, MO3TOMY OH MOXeT
BBICKAGKMBATb U3 MHE3Aa NpY BHElWHUX Bo3aencTemax. TTo-
3TOMY MPU MOHTaXe 0693aTesIbHO U3y4ail TO, KaK MOXHO
YKpenuTb 3TOT pa3bém B rHe3ae (a y MHOrMX npoussoauTe-
Neli Takoe NpeayCMOTpPeHO), U, NpU BO3MOXHOCTU, BCeraa
nonb3ynca aTum. JInbo pukcupyt camm kabenu HDMT Tak,
UTO6bI OHU He MO U BBIXOAUTL U3 pasbémos. TToseps, 3TO
OYeHb BAXHO.

Ona tex, KOMy UHTepecHO

TTpy AemoHCTpaLmMmU U306paxeHUs Ha KaKOM-HUbYAb MOHUTOpE XO-
yeTcs, YTO6bI NAPAMETPLI 3TOr0 U306paXeHUs aBTOMATUYECKU
HACTPAUBANUCL HAUITYULIUM O6pa3OM NOA XAPAKTEPUCTUKU 3TOTO
MoHUTOpa. CAenaTb 3TO MOXHO U BPYYHYHO, MPOYUTAB UHCTPYKLIUKO.
Ho ropasao npuatHee, ecnuv 3T0 NPOU3OMAET ABTOMATUYECKU. TO
eCTb UCTOYHUK BUACOKAPTUHKU KAKUM-TO 06pasom A0SKeH NOHU-
MaTb, YTO K HEMy MOAKIHOYEHO, U KaKue BUACOPEeXUMbL AaHHOe
YCTPOMCTBO NOAACPXUBALT.

MmeHHO ana storo u 6b1n paspabotaH ctaHaapT Extended Display
Identification Data (EDID), koTopbIvi conepxuT 6a3oByro UH(POP-
MALUHO O MOHUTOpPE U ero BO3MOXHOCTAX, BKNHOUAS UH(POPMALIUKO O
MAKCUManbHOM pasmepe 13obpaxeHua (U 060 Bcex MpOMexyTou-
HBIX pasmepax), LiBeTOBbIX XApPaKTEpUCTUKAX, 3aBOACKUX MpeayCTa-
HOBJEHHBIX TAUMUHIax (BpemeHHbIX NapameTpax CUrHana), rpaHu-
Llax YacTOTHOro AuanasoHa. EwWwé Tam conepXxmTcs HasBaHUe npous-



BOAUTENA U UMS MOAESIU MOHUTOPA, ero pasmep U CEpUMHBIN HO-
Mep. A TaKXe UMetoTCa JIU FPOMKOTrOBOPUTENTU B MOHUTOpPE U KAKOMU
3BYK OHU MOTYT BOCMPOU3BECTU.

3710 OTNUYHO paboTaeT, KOraa Ha BIXOAe KOMMbOTepa Unu nieepa
Cpasy NOAKNFOYEH MOHUTOP. HO B CNOXHBIX UHCTANNALMAX, CO MHO-
XXeCTBOM MPOMEXYTOUHLIX YCTPOUCTB, HACTPOMUKM 3TUX NAPAMETPOB
AOCTABNAFOT HEMANOo ronosHou 6onu. Kctatm, UMeHHo 13-3a 3Toro
B CUCTeMax, Npy Heo6X0AUMOCTU, NOABNAFOTCA TAKUE YCTPOUCTBA,
Kak amynstopsr EDID.

U ewe. [loporue npogpeccmnoHanbHbie yCTPOUCTBA, KOTOpbIe pabo-
TarOT C BUACOCUTHANAMU, MO3BONAOT paboTtaTh U C NapameTpamu
EDID Ha Bxoaax v BbIXOAAX, @ AeluéBble HUKAK He obpabaTbiBaroT
3TW napameTpbl. BoT Tebe 1 oaHA U3 NPUYMH, NOYeMy BpOAe OAMHA-
KOBbIE YCTPOMCTBA PA3HBIX (PUPM UMEHOT TaKyro 60Mnbluyo pasHULY
B LieHax. Bce neno B menouax (Kaxywmxcs).

DVI (Digital Visual Interface)

STOT UMPPOBOU UHTeppelic bb1n paspaboTaH B 1999
roay komnaHueti Digital Display Working Group kak
3aMeHa aHanoroeoro uHTepgetica VGA (npo Hero 6by-
AeT Aanblue), NO3TOMY YaCTb Pa3bEMOB COACPXUT B
cebe KOHTAKTBLI U AN 3TOFO GHANOrOBOMO TUMA CUT-
Hana. CneumanbHbIe NepexoaHUKU U NepexoaHsbie kabenm nosso-
NAFOT NOAKNFOUUTL CTapoe 060pyAOBAHUE K STUM BLIXOAAM, HO
HAAO BHUMATENbHO CleiThb 3a TUMOM BLIXOAHOMO pPa3beéma.

BapuaHTOB McnONHeHUs 3TOro UHTepgelica MHOXecTBO, HO BOT Ca-
MbIe pacnpoCTpaHEHHbIE:
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DVI-I — cambIM yHUBepCaAsibHbIA BApUaHT. Mime-

DVI-I (Single Link)

€TC4 U aHaJ10roeas n UMgpoeas nepeaaya cur-

Hana. MoXHO NpUMeHUTb NepexodHUK Ha VGA.

DVI-D — tonbko ungposas nepeaada. Henb3ss Vi DRl L
NPUMeHUTL NepexoaHUK Ha VGA, Aa OH U He BO- EEN EEN

EEE EEE —
.. EEE EEE
TKHETCA, eCqni TOJNbKO He anMCHVITb cnny. DVI-D (Single Link)
ENEEEEEE
ANEEEEEE —
EEEEEEEE

DVI-D (Dual Link)

MoxHo u HYXHO NpUMEHATb nubéo nepexogHuk,
nmbo nepexonHou kabenb Ha VGA.

DVI-A

DVI-A — TonbKo aHasnoroeas nepeaava curHana.

Onpefenutb TUN pasbéma Ha kabesie MOXHO Mo BUAY KOHTAKToB. Ho
ANS THE3A Ha 060pyAOBAHUU 3TO He Tak O4eBUAHO (He BCe rHesaa
NOAMUCAHLI KOPPEKTHO) U Nyulle ANs 3TOr0 UCMOMb30BATL AOKY-
MeHTaLuHo.

B otnuuue ot curHana HDMI, curHan DVI ctaHAapTHO He nepeAaeT
3BYK (XOT9 HeKOoTOpbIe NpOU3BOAUTENU OTCTYNArOT OT CTaHAApTa), U
UMeeT Apyrue mesikue pasnmuma.

Ona Tex, KOMy uUHTepecHO

ITOT UHTeppelic AN Nepeaaym LMGpOBOro BUACO UMeeT 2 Bapu-
aHTa ucnonHeHus: Single Link 1 Dual Link. TToHaTHO, 4TO BO BTOpOM
BAPUAHTE YABOEHO KOJIMYECTBO NIMHUI ANS Nepefayu KapTUHKU, YT
obecneuunsaeT 6oree BbICOKUE paspelleHus. Ho npumeHsetcsa Dual
Link B HacToslLee Bpems KpatiHe peako. [la u kabesib AOBOSBHO TOM-
CTBbIM U Hernbkui.

MOXHO ynomsHyTb eLué TakoW BapUAHT UCMONHEHUs

AGHHOrO UHTeppeica, kak mini-DVI, Ho npumeHeHue

ero oyeHb peakoe. O6LIUHO TaKUE PA3LEMBI MOHTUPYHOT &)
B CMeLMasM3nMpoBaHHBIX BUAEOKAPTAX, Koraa Tpebyertcs



BbIBECTU BUACOCUTHAS HA MHOFO MOHUTOPOB Cpasy, U NpUXOAUTCA
YCTAQHABNUBATH YMeHbLUEHHbIE Ppa3beMbL.

DP (Display Port) D
D

OAWH U3 CaMbIX NPOABUHYTBIX LIUPPOBBIX
WHTepelicos, paspaboTtaHHbI B 2006 roay. BHewHe
noxox Ha HDMI, Ho nyTaTb ux He Hago. Tak nony4uum-
10Cb, YTO 3TOT PopMaT npourpan ctaHaapty HDMI
no NonynsapHOCTU, NO3TOMyY BbI6Op 060pyAOBAHUA

Sy

AN Hero A0BOMbHO 6eAeH U co3AaTb NOSIHOLEHHYHO CUCTEeMY Ha
HEM He nonyuuTcs.

B otnuume ot HDMI, pasbémsr aan-
HOrO (POpPMATa UMEOT 3aLLENKY, U CyluecTsyHOT NepexoAHUKM
OTCOEAMHANOTCA TONLKO Nocre W nepexoprtre kabenu c DP

HAXaTUS Ha KHOMKY 3GMKa, 4TO, C OA- sl O, ez v

< .. HUTb, YTO OHU paboTaroT
HOW CTOPOHbI, NOBLIWAET HAAEX-

HOCTb COeAUHeHUs, HO C ApYron —
PA3bEM OTSINYHO JTIOMAETCS KIUEH-

Tamu (3aLenKka AOBOMbHO XMUMKaA).

TONbKO B OAHY CTOPOHY — OT
DP k HDMI. Hao6opoT cur-
Han He NOUAET.

Kak v y HDMI v DVI, y DP umeetcs BapuUaHT C MUHUATHOPHBIM
pasbemom mini-DP. Yalle Bcero Takom pasbem Ucnornb-

3yeTca B HOYT6yKax, MO3TOMY B HACTOMbHBIX BPE3HBLIX

NHOYKAX UHOTAAQ MOHTUPYHOT Kabenu Ans NoaxFoveHUs
YCTPOUCTB C 3TUMU Pa3bEMAMMU.
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Ona Tex, KOMy uUHTepecHO

+

H[D
Bctpeuanock Takoe o6o3HayeHue pagom c seixoaom Display Port?
OHO roBopuT, YTO MOPT MOXeT paboTaTb KaK C MOHUTOPAMU CO BXO-
Aom DP, Tak u ¢ moHuTopamm co exonom HDMI. Ho B HacTosLlee

Bpems npakTuvecku Bce brxoasl Display Port moryT pabotats B Ta-
KOM peXxmume, U 3TOT 3HAYOK NepecTasiu pUcoBaTb.

Ona tex, KoMy uHTepecHO

TTocne nossnerus uHtepgeiica Display Port uHxeHepsr nocToaHHO
ynyywanwu ero. [lo cux nop nosisnsroTCs BCE HOBbIE U HOBbIE Bep-
cuun.

1.0 — camas nepsas Bepcus UHTepgelica. PaspelueHune KapTUHKK
610 ao 1080p, Ho, B oTnnume ot HDMI, yactoTa kaapos cpasy
6b1na 60 Mepu. MakcumanbHas AnuHa kabens 6b1na Bcero 2 meTpa.

1.1 — no6asunu pasHble ynyuLeHus.

1.2 — nossunacb noaaepxka usobpaxeHunit ao 4K c yactoTom Kaa-
poe Ao 75 lepu. Tenepb Ha 0AUH Kabesb CTANO BO3MOXHO NOAKIIHO-
4aTb A0 YeTbIPEX MOHUTOPOB. A ANUWHA Kabens BbIpOCSa A0 TPEX
MeTpoB.

1.3 — nosasunacby noaaepxka BUACOKAPTUHKM A0 8K, HO ¢ yactoToMm
scero 30 epu.

1.4 — rnybuHa useta B pexume 4K serpocna ao 10 6ur.

2.0 — Tenepb nepenaétca usobpaxeHue ao 8K ¢ kaaposou YacTo-
Tou no 60 Mepu. Mny6uHa useta nNpyu 3Tom moxeT 6bITb A0 10 6UT.



2.1 n 2.1a — npoponxaetcs ynyudlweHwe ctaHaapTa. XoTs obHosne-
HUS YBUAUT TONbKO CMELManuCT.

Ona tex, KoMy uUHTepecHO

TTouyemy k Bbrxoay DP moxHo noaxntounts moHutop HDMI coot-
BETCTBYHOLMM Kabernem, a HaobopoT Henb3a?

Bcé npocTo. ThbI AoSXeH cpasy yACHUTb ANa cebs, UTo 3TO pasHble
WHTepeChI C pasHBIMU (POPMATAMU CUTHASIOB, a He NPOCTO pas-
HbIe pa3bEeMbI Ha ycTpoicTeax. M koraa paspabatbiBanu UHTepgeiic
DP, B Hero cpasy BknrouMnu noaaepxky opmata HDMI. TTostomy,
KOrAa YCTPOUCTBO BUAUT, YUTO HA APYrOM KOHLIE HAXOAUTCA MOHUTOP
HDMTI, To aBTOMATUYECKU NepeKsIroMaeTcs Ha 3TOT Pexum.

A BOT Anga uHTeppeiica HDMI Takoro He npeaycmatpueanu (npo-
CTO 06paTV BHUMAHME Ha rOAbL pa3paboToK 3TUX UHTepPeiCcoB).
TToatomy ecnu kK HemMy NOAKMHFOUUTE MOHUTOP C UHTepgeiicom DP,
TO OH He MOUMET, YTO Tam Haxoautca. M ana Toro, 4tobbr 060UTU
3TO OrpaHUYeHue, NpUAYMAnIU passiuyHbIe CpeacTBAa — KOHBEpTOpbI
WHTepgenCcoB U cneumanbHbIe aKTUBHbIE Kabenn (B KOTOPbIX MUK-
POCXeMbI HAXOAATCA BHYTPU pa3beémos). M 3Tu ycTpolicTea, U Ka-
6enu TpebyroT AONOSTHUTENbHOIO 3NEeKTPONUTAHUA.

USB (Universal Serial Bus) Type-C @

.. .. USB Type-C
TexHuKa oveHb 6bICTpO MAaeT Bnepea, u s

nocnesfHee BpeMs GKTUBHO CTAST MPUMEHSTbCS AGHHLIN
WHTepenc ans socnpousseneHus suaeo. TTpy stom
UCMNONb3yeTCa CNeLUManbHbIA anbTepHATUBHLIN pexmm
paboTbI AAHHOrO nopTa.

TECHNO
MEDIA

GROUP

™5




Yalle BCEro TaKUMU pasbEMamm C BOSMOXHOCTbHO BLIBOAG BUAEO-
CUTHANA KOMMIEKTYHOTCS HOYTOYKU. YTObbI NOHATL, YTO Nopt USB
Type-C umeeT anbTepHATUBHBIN pexum, AOCTATOYHO NMOCMOTpPETb Ha
0603Ha4eHne pSaoM C HUM.

D) anbTepHATUBHLIN pexmum noaaepxueaet Display Port

17 QNbTEepHATUBHBLIN peXumM NOoAAEPXUBAET CTAHAAPT
Thunderbolt

HDMI  aJIbTepHATUBHBIN pexum noaaepxusaeT HDMI

B HacTodwee Bpemsa kabenu ans

NOAKNHOYEHUA K AAHHOMY UHTEp- TNroboti kabenb ¢ pasbeEmamm
(Pericy B MySTIbTUMEAUMHBIX CUCTe- USB Type-C BHyTpu cebs
Max yallie Bcero yCTaHaBMBAKOT B UMEET MUKPOCXeMY, B KOTO-
HACTONbHBIX NFOYKAX, HO TeXHUKA POV XpaHATCA NApaMeTphI Ka-

6ens. Tak 4YTO 3TO He NPOCTO

6LICTPO MeHseTCs U ero npumeHe-
nposoaa B o6onouxe.

HUWe BCKOpe MOXeT 3Ha4YUTesIbHO
pacwupuTbCs. YxKe Havanu BCTpe-

4aTbCSA HACTOJbHbIE MOHUTOPBI C TAKUM UHTepgpericom. M aTo
yA06HO, Beib AOCTATOUHO UMeTb Bcero 1 kabenb Ans BUAeO, 38yKa U
ANS 3NeKTPONUTAHUS YCTPOMCTBA.

HDBaseT cHDB‘:r

HoBbLIV NepCneKTUBHLIW (POPMAT Nepeaayu CUrHa-
nos, koTopbIk 661N paspabotaH B 2007 roay komna-
Huel Valens Semiconductor. Camo HasgaHue
HDBaseT (High Density BaseT) B BonibHOM nepesoae
HQ PYCCKUI 3BYUUT KAK «BUTAS NAPA BLICOKOWU NAOTHOCTU». OH No3-

BONSET NO CTAHAAPTHOMY Kabenro BUTOM napbl kateropum 5 unu 6


https://ru.wikipedia.org/wiki/Thunderbolt
https://commons.wikimedia.org/wiki/File:DP_from_DisplayPort.svg?uselang=ru
https://commons.wikimedia.org/wiki/File:ThunderboltFulmine.svg?uselang=ru

nepenasaTb BUAEO U 3BYK, CUrHANLI ynpasneHus, obecneymsatb
noAKnroYeHue K ceTu MHTepHeT, a Takxe cHabxatb NUTaHUEM
ycTpoucTBa ¢ noTpebnsemoit mowHocTbro Ao 100 Br. Celiuac aaH-
HbIM CTAHAGPT LWMPOKO NOAAEPKMUBACTCS PA3HBIMU NpPOU3BOAUTE-
namu.

NeW ANs NOKASbHLIX BLIMUCIIUTESIbHBIX CeTel, HO MOAKIHo-
yatb yctpouctea HDBaseT k kommyTtatopam J1BC unu apy-
MM CeTeBbIM YCTPOUCTBAM Herb3s!

»ﬁf O6paTtun BHUMAHWE — Kabenu UMeroT pasbembl, Kak U y Kabe-

3TOT POpMAT Nepenayu BUAEO CO BpeMeHeM MOXET BLITeCHUTD
60NbWMUHCTBO NpeabIAYLMX (POPMATOB. A eCNU YYeCTb, YTO OH MO-
XeT nepenasaTb KAPTUHKY Ha paccTosHusa Ao 100 meTpos 6e3 no-
MONMHUTENbHBLIX YCTPOMUCTB — TO KOHKYPEHTOB Y Hero NpakTuyecku u
Her.

Ona tex, KoMy uHTepecHo

B HacToslee Bpems BLINYLLEHO AOCTATOMHO MASO YCTPOUCTB C 3TUM
WHTepelicom. Ho 3aTo ero Hayanm akTUBHO NPUMEHSTb ANs nepe-
Aauu apyrux curHanos (k npumepy, HDMI unu DP) Ha paccToaHus
A0 100 meTpos. BONbLWMHCTBO COBpEMEHHbIX YANTUHUTENEN Yxe UC-
MOnb3y+oT He CObCTBEHHbIE (PUPMEHHBIE TeXHOSIOTUM nepeaaym
CUTHANOB NO BUTOW Nape, a CTaHAApTHbIN qopmaT HDBaseT.

Ona Tex, KOMy UHTepecHO

Kak u Bce npoune uHtepeetictr, HDBase T HenpepbIBHO ynyJlwa-
eTcs. VIHXeHepbl MOCTOAHHO NPUAYMBIBGOT HOBLIE BO3MOXHOCTU, U
NOSBNAFOTCA HOBbIE BEPCUM.
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1.0 — camas nepeas Bepcus UHTepgeinca. KaptuHKa paspelueHnem
1080p morna nepenaeatbea Ha 100 meTpos, a BOT ¢ paspelueHuem
4K — Bcero Ha 90 meTpos! M 310 no kabenro kateropuu 5e.

2.0 — HemMHOro ynyuwunu opmar. Tenepb U cUrHan ¢ paspelue-
Huem 4K ctano moxHo nepeaasatb Ha 100 meTpos. TTpasaa no Ka-
6ento He HUXe KaTeropuu 6a.

3.0 — HakoHeL CTANO BO3MOXHBIM NepeAaBaTb NOJHLIN curHan 4K
¢ vactoTou 60 epu. N HekoTopbIe Apyrue ynyuleHus.

M obpaTtu BHUMaHUe. Koraa npoknaabiBaelwsb kabenu ana nepenayv
BUZEOCUTHana, crneau, Ytober Tebe cpasy BLIAGNU SKPAHUPOBAHHBIMN
kabenb He xyxe kateropuu 6a. Kabenu 6onee HU3KUX KaTeropum
nyJle He NPUMEHSITb, YTOBLI MOTOM He MPULLINOCh NepeTaruBsaThb.
KoHeuHo, umeroTca ycTpoicTea, paboTarolwme aaxe ¢ kabensamu ka-
Teropum 5e, HO OHU paboTArOT C HU3KUMU paspellieHUsMU, a ceirdac
PACCYUTBIBATL HA CUMHASIBI MeHee Yem 4K He cTouT.

Ona tex, KoMy UHTepecHO

Koraa B cucteme umetoTca NpUEMHUKU U NepeaaTuuKu, UCNonb3y-
rolwme ang nepeaaym curHanos opmat HDBaseT, 1o yactb ux by-
AeT HAXOAUTLCSA B aNMnapaTHOM LWKagy, a YacTb byaeT pacnona-
raTbCa B NomelleHun. M umeerca 6onblioe XenaHue 3anuTaTb UX
YAQNEHHO U3 annapaTHOMN CTOUKM.

B nokanbHbIx ceTax ato obecneuusaet ctaHaapT PoE (Power over
Ethernet). N no aHanorum ¢ HUM 661N CO3AaH CTAHAAPT ANA AU-
CTAGHLUMOHHOTO NMUTAHUA NPUEMHUKOB U NepeaaTUUKOB, KOTOPLI
umeeT HazsaHUe PoH (Power over HDBaseT). U ecnu umeetca 3ta
(PYHKLMS, TO He NpUAETCS 3a60TUTLCA O AOMONMHUTENTbBHOM NMUTAHUU
YAQNEHHOM CTOPOHBI.



SDI (Serial Digital Interface)

3T0 cemelCcTBO NPOPECCUOHANBHBIX LIUPPOBLIX BUACO

WHTepencos 6b110 pa3paboTaHo ANs TenesuaeHUs ewwge B
7 1986 roay. B Hawmx npoektax npumeHseTcs B OCHOBHOM

f;é)\ ANS Nepefaun U306paxeHUs OT BUACOKamep.
B KauecTee NPOBOAHMKA MpUMEHSeTCS
KOQKCUANbHBIN Kabenb ¢ BOJIHOBLIM CO- Pasbem BNC (Bayonet
npoTueneHem 75 Om, koTopeili ¢ obeux | Neill-Concelman)

CTOpPOH OKOHeuuBaetcs pasbémamu BNC. HA3BaH B 4ecTb paspa-

TTpuuém curHan ctaHAApTHOTO paspelue-
HUA MOXeT NepeaBaTbCs Ha pacCTOsHUS
Ao 300 metpos (ao 100 metpos ana HD
kayecTBa). KoakcmanbHbIN Kabenb Nerko oTMYUTL OT APYruxX — no
LieHTpy Kabensa NpoxXoAuT LieHTpasibHas Xuna, a BOKpyr

He€ Yepe3 AN3NEKTPUK HaxoauTcsa onneTka. Ketatum, Ka- _ f
4eCTBO U NNOTHOCTb OMNNETKU ABNAFOTCS NMPUHAKAMU A

6oTumkos: TTona Heiina
u Kapna KoHuenbmaHa.

xopolwero kabens.

Kpome koaxkcuanbHoro kabensa umeetcs elwe b6ornee peakui BQpUAHT
uHTeppenca SDI ¢ onTuueckum Kabenem, HO OH NpUMeHseTCs
NPAKTUYECKM TONbKO B TesleBUAEHUU Ha CTAAMOHAX U B 60MbLUMX
CTyAUSX.

YTO6bI OTNINYATL AGHHBIM (POPMAT CUMHANA OT NPOYUX, Heop-
MANbHO AOTOBOPUNUCH UCMOSL30BATL Pa3bEMBI Ha Kabesib U Ha an-
napaType 30510TOrO LiBeTa, XOTS 3TO YACTO HapyLluaeTcs.

KpaTkuii HeNOMHLIM CNUCOK UCMNOMb3yeMbIX BAPUAHTOB AGHHOTO UH-
Teppelica NpuBeagH Huxe:
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SD-SDI — ans nepenayum LMQpPOBOro BUAEO BeLLATEIbHOroO Kaye-
CTBA CTAGHAAPTHOTO paspelleHus, cemyac NPakTUYecKU He UCMOSb3y-
eTcs.

HD-SDI — ans tenesmnaeHus sbicokou YeétkocTtu 1080i, B Hawmx
NPOeKTax NPaKTU4Yecku He UCNosb3yeTcs.

36-SDI — ansa nepenaum curHana 1080p, Hanbonee YacTbIv UHTEp-
(PeiiC B HAWMX NPOEKTax.

126-SDI — ans nepenauu nosnHeIx curHanos 4K.

DTOT (POPMAT MOXeT NepeaaBaTh TAKXKe U LIMGPPOBOM MHOTOKAHA b-
HbIW 3BYK (40 16 KAHANOB), HO B MyNbTUMEAUMHBIX UHCTANNALMUAX
3TO UCNONb3yeTcs peaKo.

Camu pazbembl BLIMYCKAHOTCS B BAPUAHTAX AN 06XUMA UMK NAUKW.
B Hawux npoekTax nyulwe Bcero BLIGUPATbH BAPUAHTLI AN NMAUKM.
TO CBA3GHO C HeCKOoNMbKUMU Menodvamu. [lna obxumma xkabenen pas-
HLIX NpOU3BOAUTENel Aaxe OAHOro TUNA, Yalle Bcero TpebyroTca
PasbEMBI OT 3TOTO Xe NpoussoaUTens. XoTs, no uaee, Tak 6bITb He
AOJIXHO, HO TaK NPOUCX0AUT. Hy 1 BO3UTL ¢ COBOM TaxXEnbIe Knewm
AN 06XUMKU TOXe HeUHTepecHO. A NASNbHUK TbI BCE PABHO C CO-
6o 6epélub.

Ona Tex, KOMy uUHTepecHoO

Pasbembr BNC MoHTUpYrOTCS Ha KOaKcUanbHbIe kabenu. CylecTsyeT
MHOXeCTBO TUMOB TAKUX Kabenel, HO B MyNbTUMEAUMNHBIX CUCTe-
Max NpUMeHseTcs B OCHOBHOM TOJMbKO 2 TUMA C Pa3HBIMU BOSTHO-
BbIMU COMPOTUBNEHUAMMN.

Kabenu c conpotueneHnem 75 Om npumeHsaetca Ana nepelaym
curHana SDI v aHanoroeoro BUAeO CTAHAAPTHOTO paspelueHUs
(KOMNO3UTHOrO, KOMMOHeHTHOro unu RGB). Ho Ha o6bekTe moxeT



NpUCYTCTBOBATb U KOAKCUANbHLIN Kabenb ¢ conpotusneHnem 50
Om. Ero ocHoBHOe npeaHasHaveHWe — nepeaasatb CUMHAN OT GH-
TeHH PaANOMUKPOPOHOB.

TTosTomy npu npoTsxke kabens obpaluai BHUMAHUE Ha ero BOSHO-
BOe conpoTueneHue (OHO BCeraa HanUCcaHo Ha 06bonouyke), YTobbr
MOTOM He MpULLNOCL NepeTaAruBaTh.

VGA (Video Graphics Array)

OAOVH U3 CaMBIX CTAPLIX KOMMbFOTEPHBIX BUAEO UHTep-
(pericos — pa3paboTaH komnaHuen IBM ewe s 1987
roay. Ml xue [0 cUX Nop, XOT BCTpevaeTca Bce pexe U
pexe. KpynHelwue nponssoavTenu 3nexTpoHukm In-
tel 1 AMD 06bsBUIM 0 NOSTHOM OTKa3se OT noaAepxku VGA ewé B
2015 roay.

TO QHANOrOBbIMA UHTepelic, TO ecTb

WHPOPMALIMS O LBETAX U APKOCTAX TO- Marno KTo 3HaeT, Ho y
UYeK Ha 3KpaHe Nepeaa&Tcs YpoBHIMM 3TOro UHTepeeiica 6b1n
HanpsXeHUs B NPOBOAAX, G HE KaK B v 60n1ee MUHUATHOPHLIN
LIMPOBLIX CUrHANAX, FAe YPOBHel BAPUAHT, U HasbIBANCA

OH mini-VGA. 4 Hu pasy
He Buaen.

BCEro ABa: «HOMb» U «eauHULa». TTo-
3TOMY AGHHOMY UHTeppelicy npucyLum
BCe BO3MOXHbIE NOMeXM aHASI0rOBbIX

curHanos — psbb, ABOeHUs, ocnabneHuwe curHana. Ho Ha KOpPOTKUX
AUCTAHLMAX OH BNOJIHe paboTocnocobeH (XoTa umeroTca U ANUH-

HbIe Ka4YecTBeHHbIe kabenu).

Pazbém umeert ctaHaapTHOe HaseaHWe DE-15 (mHorue owunbouHo ro-
BopsaT DB-15) u umeer 15 koHTakTOB B TpU paaa. Yale Bcero aToT
PasbEM UMeeT CUHUW LBET, HO 3TO Heoba3aTesibHoe NpasuIio.

TECHNO

MEDIA

GROUP

™5




NHTepmpeic MHOrOKpaTHO ynyyluancs, U B HacTosliee Bpems OH
cnocobeH BbIBOAUTL cUrHasbr Ao 1080p.

B coBpemeHHbIX MynbTUMEAUMHBIX CUCTEMaX 3TOT UHTepgencC Uc-
nonb3yerca AN NOAKNFOYEHUS CTAPLIX HOYTOYKOB B APXUTEKTYPHBIX
NHOUKax, Nocne Yero CUrHan cpasy npeobpasyeTcs B LUGPPOBOU
(POPMAT AN NOCNEeAYHOUMUX MAHUMYSLMA.

B cTapbIx MHCTANNALUMSX UHOTAG MOXHO BCTPeTUTL 060pyaoBaHUE C
natbro pasbeémamu BNC emecto 15-Tu KoHTakTHOro VGA. Takou uH-
Teppeiic HasbIBaeTcd RGBHV 1 oyeHb noxox Ha VGA, HO OH He noa-
Aepxueaet 0b6patHLIN KaHan ans EDID (To ecTb napameTpbI MOHU-
TOpa NpUAETCS HACTPAUBATDL BPYYHYHO).

Component, RGB, Composite u S-Video

Bce 370 ycTapeslwme aHanorosbie BUAEO UHTEP(PEUCHI, KOTOpbIe
NPAKTUYECKU NepecTany NPUMEHNTLCS B COBPEMEHHBIX CUCTeMax, U
TYT OHW TONbKO ANS O3HAKOMJIIEHUS.

WY 0} '

AHanorosbie KOMNOHeHTHbIN (Component) u RGB curHaner nepeaa-
FOTCA NO TPEM OTAEsIbHLIM NMPOBOAAM C pazbeémamu RCA kpacHoro,
CUHero U 3enéHoro ueetoB. KOMMNOHEHTHBIW CUrHAN NpasusibHee
HQ3bIBATH LIBETOPA3HOCTHLIM U Ha YCTPOMCTBAX ero Yalle BCero noa-
nuceisaroT YPuP-. UHOraa y ycTponicTea oTobpaxeHus BbI6UparoT He-
BEPHBIM TUN NPUXOAALLEro CUrHana, Hanpumep, BMecto RGB BbI6U-
PAFOT KOMMOHEHTHBIN. TTpU 3TOM KapTUHKA HA 3KpaHe NpUCYTCTBYeT,
HO OKpALUMBAETCS B COBEpLUEHHO CTPaHHbIE LiBeTa.



KomnosuTHerli (Composite) cur-
Han nepeaaeTcs nNo oAHOMy nNpo-
BoAy ¢ pasbeémom RCA ualle xen-
TOro useta. MIHoraa 3TOT cUrHan
elle BCTpeYvaeTcs B NepeHOCHBIX
ycTpoiicTeax. 3TOT UHTepgpenc ne- AenbHEIM nposoaam, TyT
PeaaéT CUrHaN Camoro HU3KOro NPOCTO yNpOLLeHMe B TeKcTe.
Ka4yecTBa U3 BCEX.

[nsa oyeHb AOTOLWHBIX — LiBe-
TOpA3HOCTHbIN, RGB 1 S-
Video curHansl Bce a8naroTCs
KOMMOHEHTHBIMMU, TaK Kak UX
4YacTU nepenaroTCs no oT-

CurHan S-Video nepeaaétca No MHOrOXUIIbHOMY Kabenko ¢ YeTbI-
PEXKOHTAKTHLIMU pazbeémamum mini-DIN. [Jaxe npu pacuserte cTaH-
AGPTHOrO TeneBUAeHUS AAHHBIN CUrHAN 6bIN OYeHb pefloK, a ceruac
BCTPETUTLCA C HUM MPAKTUYECKU HEBO3MOXHO.

Bce 311 kabenu oveHb NOXOXM Ha 3BYKOBLIE, HO HA CAMOM Aene OHU
Apyrue. [ina nepenaym cUrHanoB UCNOSb3yHOTCA O4eHb TOHKUE KO-
akcmarnbHble kabenm (KOHeYHO, ecniu OHU He AeléBble NoAAesnKun).
A ANs 3ByKQ UCMNONb3YHOTCA NPOCTO 3KPAHUPOBAHHBIE NPOBOAG.

KOMMYTOI.[VIﬂ unm MmuKwupoeaHue

OB6bLIYHO B MYNTbTUMEAUUHBIX CUCTEMAX UMeeTCS HeCKOMbKO UCTOM-
HUKOB BUAGOCUMHANOB — OT MapbI WTYK B NeperoBOPHLIX KOMHATAX
AO COTeH B CUTYALUUOHHBIX LieHTpax. Y BuAeocurHanst ot 3sTux uc-
TOYHUKOB AOMKHBI NONAAATH HA Pa3SINYHbIE CPeACTBA OTOBpaxeHUs
(3KpaHbI, MOHUTOPSLI U T.A.) U Npoyee obopyaosaHWe (Hanpumep,
ANA 3aMUCU UK TpaHCHaUMK B MHTepHeT). Tak BO3HUKaeT Heobxo-
AUMOCTb B KOMMYTALIMU USTU MUKIIMPOBAHUU BUAGOCUTHASIOB, @,
BO3MOXHO, U B KOMBUHUPOBAHUU 3TUX METOAOB.
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TToa kommyTaLmert NOHUMAETCS NepeksIFoueHue 0AHOMO UCTOYHUKA
BUAeO Ha apyron. Ecnn notpebutens suaeocurHana oavH (Hanpu-

mep, XK naHenb B NeperoBopHoii), TO UCMOMb3yeTCs NPOCTAsS KOM-

MYTALIMS OT HECKOMbKUX UCTOUHUKOB.

Ecnu notpebuteneli BuaeocurHana [1n8 0603HauYeHMs pasmepa
HEeCKOJIbKO, KaK U UCTOYHUKOB, U MATPUUHBIX KOMMYTATOPOB
AOJIXHA 6bITb BO3MOXHOCTb NFO6OM MULWYT KOMUYECTBO BXOAOB
WUCTOYHUK NOKA3aTb Ha TFO60M MOHU- W KOSTMYECTBO BLIXOAOB.
TOpe UnM Nepeaatb ApYromy yCTpoli- Hanpumep, 6x4 — 310 6
CTBY, TO UCMONb3yeTCa MATPUYHBIIA BX0A0B U 4 BEIXOAQ.
KOMMYTaTOp.

MuKWwupoBaHUe oYeHb NoXoXe Ha KOMMYTALMIO, HO Ha OAHOM BbI-
xofe MoryT 6bITb OAHOBpPeMeHHO n3obpaxeHus OT AByX U bosee uc-
TOYHUKOB, KOTOpbIE HAMJILIBOM UMW MPU MOMOLLUM WTOPKU (Mnu ¢
APYTUMU 3PPEKTAMU) CMeHSHOT Apyr Apyra. MUKWUpPOBAHUE BbI-
rnaauT ropasao npusnekatesibHee U NpogeccuoHasibHee, HO 0YeHb
6osnbluas CNOXHOCTb 060PYAOBAHUS U ero BBICOKAsS CTOUMOCTb Orpa-
HUYMBAFOT NpPUMeHeHUe TaKoM 06paboTKU BUAEO TOSbKO B OYeHb
NPOABUHYTLIX CUCTEMAX, B OCHOBHOM 3TO UCNOSb3yeTca B TenecTty-
AUNaX.

YacTo 3ByuMT elé TepMUH «6ecnoapbIBHAS KOMMYTALMA» . ITO
OYeHb AOpOrUe pelleHUs, KOTOpbIe UCMOMb3YHOTCA B CUCTEMAX BbI-
COKOrO ypoBHS. UCTOUHUKM BUAEOU306paXEHUI UMeOT pasHbIe Xa-
PAKTEPUCTUKU — paspelleHUs, YacTOTLI pa3BEPTKU U npoyee, HO
6ecnoapbIBHLIE KOMMYTATOPLI BHYTpU cebs BCE NPUBOAST K efiv-
HOMY (POPMATY U NepeKSIFoUaroT KApTUHKY MFHOBEHHO U 6e3 maneii-
WKUX NOAEPTUBAHUM.

B nocnenHee Bpema Hayana akTUBHO passueatbcs IP kommyTaums ¢
WCMONb30BAHUEM NOKASBHBIX BLIMUCIIUTESIbHLIX ceTeld. TTpu 3Tom



CaM BUIEOKOMMYTATOpP UCYe3aeT Kak OTAenbHOe YCTPOMUCTBO U BCA
KOMMYTaLUS NPOUCXOAUT B BUPTYasibHOM npocTpaHcTee. Orpom-
HLIM MPEenUMYyLLEeCTBOM SBMISETCA TO, YTO MpU AGHHOW TeXHONOrUU
MOXHO MOCTeneHHO (3Tanamu) HapalmBeaTb KONUYeCTBO BXOAOB U
BbIXO/ZIOB NO Mepe pocTa obbekta. TexHonorus 6bIcTpo HabupaeT
060pOThI, U BNOJIHE BEPOSTHO, YTO CKOPO NPUAETCS NepenucLIBaTh
3Ty YaCTb KHUTU.

3ayem HyXHbI BUAEOMpOLIeCCOpbI

TToa cnosom «BUAeONpOLIECCOp» CKpLIBATCS LienbIA pas,
ycTpouicTe. ObbenHaeT UX TOo, YTO BCe OHU NpeobpasyoT usobpa-
XeHUs U CO3AArOT YTO-TO HOBOE.

TTpoueccopbr BUAEOCTEH (POPMUPYHOT U3 U306paXeHUN OT HeCKOSb-
KUX UCTOYHUKOB eIMHYHO MHOMOOKOHHYHO KOMMO3ULUKO, KOTOpas
yallie BCero npeAHasHa4YeHa Ans Nokasa Ha BuAaeocTeHax (oTcrona u
Ha3eaHWe). MOXHO HaKNAALIBATL OKHA, BPALLATb UX, NPUAYMBIBATL
pasHbIe 3PPEKTbI — HACKONIbKO XBATUT (PAHTA3UU U BKYyCA.

OuyeHb NOXOXWe Ha HUX YCTPOMUCTBA, HAa3bIBAEMbIE MYSTbTUIKPAH-
HBIMM MPOLIECCOPAMU, OTSIUYAHOTCS TeM, YTO POPMUPYHOT PUKCUPO-
BAHHbIE PACKNAAKU Ha BUAeOCTeHax. Ho 3To AeneHue AOBONbHO
YCIOBHO.

TTpoueccopbr Ans BCTABKU U306paXeHUN U TUTPOBAHUS NO3BONAHOT
A06aBNATb Pa3NIUYHbIE KAPTUHKM (NTOTOTUMBI) U TeKCTbI (TUTpPLI) Ha
XUBOe BUAeO.

KeaapatopbI NO3BONAHOT BLIBECTU HA OAMH 3KPAH KAPTUHKU Cpasy ¢
HeCKOJbKUX UCTOMHUKOB B BUAE MASeHbKUX KBAAPATUKOB. ITO NO-
NyJISpHO B CUCTEMaX BUACOHABNHFOAEHUS, HO U B HALUMX NPOeKTax
3T0 yAO6HO ANs KOHTpONA 3an0B, 0cObeHHO 6oMblMX, C MecTa one-
paTtopa npu NOMOLLM HeCKOMbKUX Kamep.
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TTpoLeccopbr 3¢pgexToB (BKNHOUAA TPEXMEpHbIE) NO3BONAFOT U3Me-
HATb U306paxeHue B peasibHOM BpemeHU Ans NonyyYeHus Heobbru-
HbIX pe3ysibTaToB (Hanpumep, 3aKkpyumBaHUe U306paxeHus B ysen).

Ona Tex, KOMy uUHTepecHO

Kak TbI yxe NoHan, nepeyncneHHsie BbIlwe YCTPOUCTBA (POPMUPYHOT
HoBbIe U306paxeHUs Ansa AemMOoHCTpaummn. Ho cnncok noao6bHbIX
YCTPOUCTB ropasao Wwupe. 3aecb MOXHO YMNOMSIHYTb TGKME CUCTEMBI,
kak Digital Signage. TbI cmoxelwb ycnbIWaTb 3TU CIOBA HA HEKOTO-
pbIX 06beKTax, U XOpoLWo 6bI MOHUMATb, YTO 3TO U 3a4eMm.

Kctaty, no-pyccku 370 NPOUSHOCUTCSA KaK «AUAKUTAN CAAHUY» (YK-
TaTb HAAO C PYCCKUM GKLIEHTOM) U NepeBOAUTCS KaK «LIMGpOoBbIe
BbIBECKU>».

CUCTema CoOCTOUT U3 LIeHTPAsIbHOrO cepBepa, KOTOpLIM popmupyeT
CaMU BUAEOU306paxeHUs U KOMBUHALMIO U3 HUX, a TaKXe U3 Me-
AVanneepos, KOTOpbIe NOMy4YaroT UHPOPMALIMIO OT Cepeepa No
CeTU U AeMOHCTPUPYHOT Ha 3KpaHax. TTpUYEM K 0OAHOMY cepBepy MO-
XeT 6bITb NOAKMHOYEHO MHOIO MneepoB. Kak TbI MOHAS, NyYWwum
NpUMeHeHUem AN1a 3TOro ABNSeTCS BOCNpoU3BeAeHUe PeKamsl B
TOProBLIX LEHTPAX UM ApYrux obLeCTBeHHBIX MecTax.

TToyemy xe Takue CUCTEMBI UMerOT OTAesIbHOoe HaseaHue? TTpocTto
CaMW Nneepsbl He TaKWe NpoCTbIe, KaK MOXeT NOKA3aTbCa C Nepeoro
pasa. OHU He NpPOCTO TPAHCIIUPYHOT MOSYYeHHYHO OT cepBepa Kap-
TUHKY, HO MOTYT U CAMOCTOATENbHO POPMUPOBATL pasHbIe KOM6BU-
Hauuu U306paxeHUt OT MHOTUX UCTOUHUKOB. Jyuwm npumep —
3TO BbIBOA HG OCHOBHYHO KAPTUHKY, MPUXOASLLYHO OT LIeHTpasIbHOro
cepBepa, AONOSIHUTENbHO TeKylleld NOroAbI UMW MeCTHBIX HOBOCTel
ANA KAXAOrO KOHKPETHOrO FOpOAaA B peasibHOM BpemeHu. TTpu 3Tom
cepBep HAXOAUTCS B OPUCE KOMMAHUU B OAHOM rOpoje, a niieepbl
MOTYT pacnonaratbcs B pasHbIX ropoaax (Beab nepenaya UAET No



WMHTepHeTy), u camocTosTenbHO A06aBNAFOT MeCTHYHO MH(POPMALIUIO
K LleHTpanv130BaHHOM.

TTpeobpasoeaHue suaeocurHanos

Kak yxe oTmeyanock, NF0AU HANNOAUMU LieNyro Kydy BUAEOpOpMa-
ToB. OHU NepenaroTCa MO pasHLIM KabesnisiM pasHbIMU MeTOAAMM, C
Pa3nUYHOM YaCTOTOM U paspelueHnem, C pasHLIMU cnocobamm koau-
poBaHUa. A 06pabaTbIBATh U MOKA3LIBATL HYXHO BCE 3TO OAHOBpe-
MeHHO. TyT U BO3HUKaeT npobnema npuseaeHUs Bcero pasHoobpa-
318 K eAUHOMY BUAY, U B 3TOT MOMEHT NOSBISFOTCA YCTPOMUCTBA AN
npeobpaszosaHUs (KOHBEPTUPOBAHUSA) BUACOCUTHANOB.

Huxe KpaTko paccMOTpUM camble pacrnpOCTPAHEHHBIE TUMbLL

YCTPODJICTB ANAa KOHBEPpTUPOBAHUA CUTHANOB.

MacwrTabaTopsl (CKkenepbr)

YMHbIe yCTpOUCTBaA, KOTOpbIe MOTyT NpeobpasosaTtb cam TUN BUAEO-
curHana (aHanorosb VGA B umgposot HDMI), ero paspelueHue,
KGAPOBYHO YaCTOTY U MeTOA KOAUPO-

BaHUA. B obem moryTt Bce. Cambie 3aaada maclwtabatopa —
yAO06HbIE YCTPOUCTBA, HO U CaMbIe MONYyYUB Ha BXOAE CUT-
Aoporue. Yacto UMeroT HecKomnbko Han nro6oro gopmara,
OTAeNbHbIX BXOAOB pa3HOro gop- MAKCUMANBHO Kade-

MATa U MOryT AONOSTHUTESTbHO BbI- CTBEHHO npeobpasosath

NOMHATb POnb He6OMbLINX KOMMYTa-
TopoB. KcTaTtu, 6ecnoapbisHbIe MaT-
PUYHbIE KOMMYTATOPbI COAEPXKAT B cebe Ha KaxXAOM BbIXOAEe BCTPO-
eHHbIe MaclTabaTopsl, OTCHOAA UX CITOXHOCTb U JOPOrOBU3HA.

ero K Tpebyemomy Buay.
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TTpeobpasosatenin (KOHBEpTOpbI) (POPMATOB

YCTpOMCTBA MOTYT MOMEHSTb TUN cUrHana (Hanpumep, GHASIOTOBLI
curHan RGB B umugpoesoii HDMI) Ho npu 3TOM pasmep Kaapa U ya-
CTOTa pa3BEPTKU He MeHAroTCS. HacTo 3TU YCTPOMUCTBA BLIFMAAAT KAK
MarseHbKme nepexoaHUKkmU unu kabenu, Ho BHyTpu obs3atenbHoO
UMeeTCa CNOXHAs 3NeKTPOHHAs CXema.

TTepexoaHWKM U NepexoaHble kabenu

Camoe pelléroe pelleHUe, TaK Kak He UMeroT BHYTpU cebs anek-
TPOHHBIX cXeM. MeHSHoT TUN UHTepgenca CUrHana, He MeHsas HU
oaHoro napameTpa. KoHeuHo, 3TO BO3MOXHO TOJIbKO MpU COBMECTU-
MBIX (POPMATAX BUAEOCUTHANA, HaNpUMep, N1Ierko MOXHO cAenaThb
nepexoaHuku ¢ DVI 8 HDMI u obpatHo unu DP 8 HDMI. Ho nepe-
xoaHuk HDMI & DP caenatb Henbasl

Tlepep.aua BUAEOCUrHANOB Ha 6onblune pacctoaHusa

Kak 1 BCE B 3TOM XU3HU, Kabenu Ang nepeaaym BUACOCUIHANOB
WUMeOT OrpaHuyeHus no anuvHe. TTpuyem, yem 6onee KauyecTBeHHbIN
U YETKUU CUTHAN HYXHO nepeaaTtb, Tem 6onee KOpOTKUIA kabenb
CMOXeT 3TO CAenaThb.

Y KaxA0ro NpousBoauTens UMeroTcsa Kabenu pasnuyHoM ANUHLL U
KaQ4eCTBa, MO3TOMY OYeHb TPYAHO CBECTU OrpaHUYEHUs B KaKyHO-
nmbo TouHyro Tabnuuy. bonee Toro — KaXAbIN CTAHAAPT UMeeT
CBOW OTpaHUYeHUa No AnNuHam. B Tabnuue nokasaHsr npubnusm-
TenbHbIe MAKCUMAIbHbIE ANTUHBI, HA KOTOPbIE MOXHO OPUEHTUPO-
BATbCS.



MakcumanbHas
TTapameTper
Fopmar ANUHa Kabena s
curHana
MmeTpax
1080p 15
HDMI
4K 5
DVI 1920x1200 10
DP 4K 15
VGA 1600x1200 5

O6patu BHUMaHWE, B TabULIe HeT AGHHBLIX O TAKUX POPMATAX, KAK
SDI unu HDBaseT, oHW usHauyanbHo paspabatbisanuch aAns paboTsl
¢ 60NbLWUMU AUCTAHLIMAMMU.

M ewwé oaHa XUTPOCTb — OYeHb YacTO MULLYT B NAPAMETPAX ASIUH-
HbIX Kabenel He coBCeM TOUHYHO UHOpMauuto. [lna npumepa —
kabenb NpeaHasHaveH ANa nepenayv paspeweHus 4K, Ho notom
cpeiu NAapameTpoB MesiKO HanMMUCaHo, YTo 3TO TONbKO ANS KOAUPO-
BaHua 4:2:0. KTo noHUMaeT 3TOoT napameTtp — TOT NOMMET U Ma-
nNeHbKU 06MaH NpoussoanTens.

Ecnu ymeHbWwUTL paspelleHne cUrHana Unm Kaaposyro YacToTy, TO
AnNUHa Kabena, cnocobHOro nepeaatb TAKOM CUTHAM, YBEIUYUTCS.
Ho B coBpeMeHHBIX CUCTemMax OpUEHTUPOBATLCA HYXKHO HAQ MAKCU-
MaJibHO BO3MOXHOe KadecTBo. TTo3TOMy 04eBUAHO, YTO ANd Nepe-
AAQYU BUAEO Ha 6onbluMe pacCTOAHUS HYXHO YTO-TO C CUTHASIOM Ae-
nare.
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CneuuanbHbIe kabenu

MHorue npousesoamUTenu BLINYCKAOT CNeLuanbHbIe ANIMHHbIE Ka-
6enu ans nepeaaum Buaeo. BapuaHTos UcnosiHeHus Takux kabenen
MHOXeCTBO — OT NPOCTOro UC-

NoJ1b30BAHUSA TOJICTbIX XU U KaYe- an NPOKNAAKE ANMHHBIX

CTBEHHbIX MaTepuanos, Ao nepe- kabeneli 0693aTenbHO HYXHO
X0oAa Ha ONTUKY BHYTpU kabens. CMOTpeTb, He UMetoT JIN OHU
AKTUBHbIE Kabenu moryT HanpassieHWe nepeaayn cur-
COAepXaTb B pa3beMax NMpUemMHUKU Hana! MHaye npuagtca nepe-
WU NepenaTyukm, Mbo cucTembr TArMBaTh Kabenb, NPONOXeH-

BOCCTAHOBMeEHUA cUrHanos. Takue HbIU He B TOM HANpasneHum.

Kabenu sceraa UMeroT
HanpasreHWe nepeaaym CUrHana. A UHOrAa U BHelwHue 6110ku
NUTAHUA.

CpencTea BOCCTAHOBSIEHUS CUMHANA

MHOrUMU PUPMaMU BLIMYCKAOTCA CMeumarbHbIe YCTpOUCTBA ANS
BOCCTAHOBIEHUA (POPMBI CUTHANA — YCUINUTENU U 3KBaIaU3epsl.
TToHATHO, UTO YCUNUTENU NPOCTO YCUUBAKOT AMNIUTYAY
3NEeKTPUYECKOro CUrHaNa, a 3KBasiai3epsl NPUHUMAROT NIOXOU
OCNAbneHHbIN CUTHAN ¢ ANIMHHOIO Kabena U nNepearoT Aanblue yxe
NOJIHOCTbHO BOCCTAHOBIIEHHbIM. KOHeuHo, BCe He Tak NpoCTo, Kak
TYT HaNUCaHO. Ho 3TO yXe UHTepecHO UHXeHepam.

O6paTy BHUMAHUE — 3KBASIaM3epbI CTABATCA B KOHLE ANMMHHOIO
Kabens, paaom C NPUEMHUKOM CUMHANGA, a YCUNUTenu B Ha4yane
Kabens.



TTpUEMHUKM N NepenaTynKU BUACO NO BUTOM nape

Yale BCero ans nepeaaym CUrHa-
NOB HA ANUHHbIE AUCTAHLUU NpU-
MEHA0TCA NPUEMHUKM U Nepeaar-
UMKM MO BUTOM nape. ITO J1erko
06bcHUMO. BuTyo napy nerko

He Hano nyTatbca ¢ HA3BAHU-
SMU NepeaaTyuKkoB U NPUEM-
Hukos. TTepeaaTumkm valle
BCero 0603Ha4aroTca Kak Tx

(Transmitter). TTpuémHukm,
MPOTArVBATL U BCE YMErOT 06KM- COOTBETCTBEHHO, 0603HAYA-

MaTb pasbeémbr RJ-45. roTca Kak Rx (Receiver).

Takum 0bpazom MOXHO Nepeaathb

BuAeocUrHan Ha pacctoaHusa ao 100 metpos. TTpuuem kabenb peko-
MeHAyeTCa NpOKAALIBATbL OAHUM KYCKOM OT NepeaaTymka K Mpuém-
HUKy (BNpOYem, MHOFAQ UCNONb3YFOTCA U MPOMEXYyTOYHbIe NaTy-na-
Henn). M oueHb 6onbluoe BNUSHUE OKA3bIBACT KAYeCTBO CAMOTO Ka-
6ena U pasbemos. TyT Henb3s 3KOHOMUTb, U JTyylle UCMOJIb30BATL
TO, UTO peKOMeHAyeT NPOU3BOAUTENb NPUEMHUKOB/ NepeaaTUMKOoB,
WMHaYe pe3ysibTaT MOXeT pa3o4apoBathb (TO eCTb KAPTUHKU He byaerT).

-  OueHb BAXHO MOMHUTb — XOTb Kabenu U OKaHYMBAFOTCS

"%{é MPUBLIYHBIMU CETeBLIMU pasbemamu RJ-45 v BbIrnaasT Kax
obbIuHbIe kabenu JIBC — BTbIKATbL UX B CeTeBbIe KOMMYTa-
Topbt JIBC Henb3s! Yto-HMbyab croput obs3atesnbHo!

Kpome BuaeocurHana sTu NpUEMHUKU U NepeaaTyukm oaHoBpe-
MeHHO MOTYT MepefiaBaTb U Apyrue curHansl (3syK, ynpasseHue,
NOKASbHYHO CeTb), 3TO HYXHO YTOYHSATH B AOKYMEHTALMU Ha YCTPOA-
cTBa.

MHorue ycTpocTBa MOTyT NepeaasaTth 31eKTpudeckoe NUTaHue
AN ApYrovi CTOPOHLI, YTO bbIBAET YAO6HO NpU MOHTaxe. TToaTomy
YTOUHAN Y UHXeHepa, HeT N TaKOM BO3MOXHOCTU Y MOHTUPYEMBIX
TO60W NPUEMHUKOB U NepeAaTymkoB. Ecnu ecTb, To 0643aTenibHO
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nonb3yiics 3Tum. TTpataTb AONOSHUTENbHbIE 61TOKU NUTAHUS Ha
YAGNEHHOM CTOpOHe He BCeraa yaobHo, U 3anmuTaTb YCTPOUCTBA AMU-
CTAHLMOHHO U3 aNNapaTHOM CTOUKM Fropasao pasymHee.

~.4\-  TIpu nepenave BUAeO MO BUTOW Nape OYeHb KPUTUYHBIM MO-

”ﬁé XeT 6bITb KAYeCTBO 3a3eMIIeHUs Y SKpPaHUPOBAHHBIX kabenel
U pa3beéMoB. KOHeUHO, 3T0 OTHOCUTCA TOJIbKO K TeM YCTpOWd-
CTBAM, Y KOTOPLIX HaSIN4Me SKpaHUPOBAHHOM BUTOM Mapbl
YKA3aHO B AOKYMEHTaLMUW.

TTo onbITy paboThI, He BCE 3KPAHUPOBAHHbLIE Pa3beMbI 0bec-
neyYnBaroT HaaéxHoe 3asemneHue. TToatomy obs3atenbHO
NpoAyMal, Kak Tbl byAelb NPUKpennaTb 3KpaH Kabens K Kop-
nycy pasbéma. MiHoraa nomoraet Aaxe narka.

Ona tex, KoMy uHTepecHo

HekoTopoe Bpems Ha3aa ANs Nepeaayu BUAEOCUTHANOB MO BUTOMU
nape Ucnosnb3oBaaUCh CNeLnanm3nupoBaHHsIe kabenu BUTOM Napel.
Nx OCHOBHBIM OTNIMYMEM 6LINO TO, YTO KONUYECTBO BUTKOB HA MeTp
Y K@XAOWM napbl 65110 OANHAKOBBIM.

A ecnu TbI 06pallan BHUMaHUE, TO 3aMeTUI, YTO Y MPUBLIYHLIX Tebe
kabenel KaxAas napa UMeeT pasHoe KOJIMYeCTBO BUTKOB Ha MeTp,
4TO CACNAHO ANS YMeHblueHUs HaBOAOK OT OHOM Mapbl Ha cocea-
Hue.

Taxue cTapbie NPUEMONEPeaaTUUKU U cnelmanbHbIe kabenu Bce
ellé uspeaka BCTpeyaroTcs Ha obbekTax, mosTomy Tebe nonesHo
3HaTb 06 3TOM. K cuacTbo, Bpems UX yLWno U NyTAHULLL B NPOTSAXKe
kabenel cTano meHblue. Tenepb BCe TAHYT O6bIUHbIE Kabenn Hyx-
HOW KaTeropuu.



TTPUEMHUKM U NepeaaTUUKU BUACO NO ONTUYECKOMY Kabento

TTepenaya kapTuHKKM no sutou nape Ao 100 meTpos xopoluee pelue-
HWe, Ho OHO paboTaeT Tosnbko Ao 100 meTpos. A ecnu Tpebyetcs
6onbluiee pacctosHUe? Toraa NpUMEHSHOTCS NPUEMHUKU U Nepeaat-
UMKU CUTHANOB NO onTUYeckomy Kabenro. OTNUYHOE pelueHue,
ecnu 6bI He HeCKOJIbKO HO:

v/ nOBOJIBHO AOpOrow kabenb

v/ TpyAHO npoTarusaTh (HyXHQa NOBLILIEHHASA AKKYpATHOCTL), A
M cam kabenb Kanpu3sHbIn

v/ pasbeéMbI OPOTU U YCTAHABIIUBAFOTCSA TOMBKO CMELUAnbHBIM
obopyaosaHuem (HeaelEBbIM)

Ho 3aT0 onTUKY MOXHO TaHYTb A0 10 KMNOMeTpoB U Npu 3TOM He
6yaet nomex!

A BOT NepeAaBaTb 3neKTpUYeckoe NUTaHUe Ans APYroA CTOPOHBI
3TU YCTPOIACTBA HE MOTYT, MO CTeKJly TOK HUKAK He Xo4eT UATU.

Ona tex, KoMy uHTepecHo

Ha o6bekTax TbI CMOXelb BCTPETUTb ONTUYECKUE NMPUEMHUKU U Ne-
penaTuYMKU Kak OAHOMOAOBbIE, TaK U MHOromoposbie. M B Uém pas-
HULIG mexay HUMU?

Ipy6o rosops, MHOromoAoBLIE NMPUMEHSHOTCS ANS NepeAayy BUaeo

Ha Hebonblwwue paccTosHus, 4o 500 metpos. TTpu 3Tom camm kabenum
6onee pelwésblie, YaCTO U3 NNACTUKA, @ He U3 CTekna. A 0AHOMOAO-

BbI€ MOMYT MepeAasaTb CUrHan Ha pacctosHus Ao 10 kunometpos.

M nouemy Tak npoucxoamt? OTBET yxXe 3aKNFOYEH B Ha3BaHUU. B
MHOTOMOJAOBbLIX MEepeaaTYUKax UCTOYHUKOM CBETAa SBMSETCS CBeTO-
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AnoA. A OH U3NyYaeT CBeT COBepLUEHHO pasHLIX YAcToT (MoA) oAHO-
BpeMeHHO. M TaK Kaxk pasHbIe YacTOThI MO CTeKMy nepemellaroTcs ¢
PAa3HOW CKOPOCTLHO (Aa, CKOPOCTb CBETA TOXe MOXeT 6bITb pasHOM),
TO CUFHAN Pa3MA3bLIBACTCS C PACCTOSHUEM, U Yepe3 HeKOTOpYHo AU-
CTAHLIMO YXe He MOXeT BbITb MpaBUbHO PACMO3HAH MPUEMHUKOM.

A BOT Y OAHOMOZOBBIX MepeaaTyuKos CBeTUT nasep. M ocHosHoe
OTNUYUe nasepa OT CBeTOANOAA 3aKMFOYAeTCS B TOM, TO BeCb U3Ny-
YaeMbIl CBeT MMmeeT 0AHY 4YacToTy (U gpasy, HO 3TO Apyras UcTopus).
M, KaKk TbI NOHUMaAeLb, Pa3MasaTbCa CUrHA He MOXeT, Befib BeCb
CBeT UAET C OANHAKOBOM CKOPOCTbHO. Y MakcumansHoe pacctosHue
onpeaenseTcs TONMbKO NOTepen SpKOCTU CBeTa B CTekse.

TTepenaya BMACO NO NOKANbHOM CeTU

YcTporicTea ANS TAKOM nepeAaym BUAEO YacTo HasbiearoT IP yanu-
HUTeNaMU. OTU NepefaTYUKU U NPUEMHUKU OYeHb MOXOXM Ha Te,
KOTOpbIe NMPUMEHArOTCA ANS Nepeaayu U3obpaxeHUn No BUTOU
nape. Ho nyTaTb UX Henb3sa HU B Koem crnyyae!

TTepenaya BuaeocurHana TyT UAET NO OBLIUHOM (XOTA UMeeTCsa Kyuya
3aMOpOYeK) JIOKANbHOM BEIYUCIIUTENIBHOM CeTU B MOMELLEHUU, a He
MO BbIAENEeHHbIM Kabenam BUTOM napbl. M noaknkouarotes 3tm
ycTporicTea B 06bIuHbIE ceTeBbie kommyTaTtopsr JIBC. W vawe scero
TpebyeTca cneumanbHas HaCTPOMKA 3TUX KOMMYTATOPOB, UTObLI ne-
peaava BuAeo ctabunbHo pabotana.

Kcratu, bIwe TbI untan npo IP kommytaumro. Tak BOT, OHa GKTUBHO
NpUMeHseT Takue yATMHUTENU, HO He CTAHAApTHbIE, a CrneLmnanbHo
MOIOVNPULIUPOBAHHBIE AN 3TOU PYHKLIUU.



Camoe HyxHoe O 3Byke

3BYK O4eHb BaXXeH B MyNbTUMEAUMHBIX CUCTEeMaX. A XOPOLUUIA 3BYK
Cpa3sy NOKa3bIBAET YpOBeHb UCMOJIHeHUs npoekTa. YTobbl AOCTUT -
HYTb NMPOEECCUOHANBHOrO pe3ynbTaTa U He AenaTb oWMboK, Heob-
XOAUMO 3HATb XOTA 6bI OCHOBLI 3BYKOTEXHUKU. TbI ONKEH NOHU-
MaTb, KaK 3BYK NnepenaéTcs, Kak oH 06pabaTbiBaerca U, B KOHLIE KOH-
LIOB, YCUSIUBAETCS U BOCMPOU3BOAUTCA.

Buabr aHanoroebIx 3BYKOBbIX CUTrHasnos

Ana Hayana nonpobyem pasobpaTbcs € CyLLeCTBYHOLWMMU BUAAMU
3BYKOBBIX CUTHANOB. HAYHEM C aHANOroBbIX cUrHanoB. OHU 6b1n
NepBbIMU, U BCE ellié OMeHb pacnpoCTpaHeHsI B HAWMX CUCTEMAX.

JTMHeWHbIM 3BYKOBOM CUMHAN

3T0 HeMHOro HeTo4HOe Ha3BaHue. Bcé-Taku npasusibHee roeso-

PUTb — JINHEWHBIN YpOBeHb GHANOrOBOroO 3BYKOBOro curHana. M ato
TOXe He cOoBCeM TOYHO. B obliem, Bce NOHUMAFOT AGHHBIN TEpMUH,
NOTOMY TGK U OCTABUM.

INMUHeliHbIM 3BYKOBOM CUMHAN — 3TO Hambosiee pacnpoCTPaHEHHDBIN
3BYKOBOW CUTFHAN B MyNbTUMeAUMHBIX cucTemax. TTepenaércsa no
NPOCTLIM MUKPOPOHHLIM Kabenam, Nerko KOMmyTupyeTcs, nerko
KOHTpoSinpyeTcs. M3 HelOCTATKOB — BO3MOXHbI pasHbIE MOMeXU.
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YpoBeHb NUHEMHOro cUrHana NpuAyMmanu usmepatb He abconoT-
HOW LMpOWA, a OTHOWeEeHUeM (TOYHee NOrapUPMOM OTHOLLEHUS) Te-
Kyluero ypoBHs k 6asosomy. N Hassanu 370 aeumbeniom (06o3sHava-
etcsa dBu, dBv u 1.4. B 3aBUCUMMOCTU OT TOrO, YTO U3MepatoT). EcTb
6a30BbIN HyneBoW Aeumben, OTKyaa

BCE U ckadveT. Ecnu 3sHayeHue co 3Ha-
TTo coBpemeHHOMY CTaH-

AapTy O dBu nuHeliHOro 3BY-
KOBOrO CUrHana cooTeeT-

KOM MUHYC, TO 3BYK TULle, ecyin C
NJFOCOM — TO FpomMye. Yawle Bcero

ANA Nepefadn seyka mexay cTeyeT 775 mB Ha Harpy3ke
NpopecCcUOHANbHbIMU 600 Om, uTo cooTBeTCTBYET
YCTPOMCTBAMU MPUMEHSAHOT YPOBEHb mowHocTn 1 mBrT.

+8 dBu. Ho npuHUmath 3Ty UMpy 3a
GKCUOMY He CneayeT — CIULWKOM MHOTO HHOGHCOB MpU HACTPOMKe
3BYyKa.

Ona Tex, KOMy uUHTepecHO

Ecnu TbI elwé HeMHOro NOMHULIL MATEMATUKY, TO MOHUMAELLb, YTO
U3MepsaTb YPOBHU He NMPOCTLIM OTHOLIEHUEM 3HAYeHU, a UX fora-
PUCPMOM OYeHb CTPaHHO. M 3a4em Xe TaK YCNOXHATb?

A BCE NOMy4nnoch U3-3a TOro, Kak YesioBeK CbIWUT 3BYK, TO eCTb
Kak paboTaroT ero ylm u mosr. Y BEIACHWUNOCh, YTO Npu yBenuue-
HUW YPOBHSA curana B 2 pasa FPOMKOCTb YBeSIUUYMBACTCS COBCEM He B
2 pasa. M Yyem rpomue 3ByK, Tem TpyZHee yBenMYnMBaTh FPOMKOCTD.
nyulle BCero 3T0 yBesInYeHUe ONUCHIBATCA JIOrapuUPMOM OTHOLe-
HUIA.

OAauvH KaHan 3ByKa nNepenaétcs no ABYM NPOBOAHUKAM — CUMHASb-
HOMY U 3emne. Takaa Nepenaya 3ByKa Ha3bIBaeTCs Heb6anaHCHOM.
TTpu KOpoTKUX Kabensax BCE OTNUYHO, HO ecnu TpebyeTcsa nepeaathb



3BYK HQ ANUHHbIE AnCTaHUuM (bonee 10 meTpos), unu ecnu ume-
FOTCS CUNbHBIE 3M1eKTPUYeCKMe HaBOAKU, TO 3BYK NONYYUT MHOXe-
CTBO MOMeEX U UCKAXKEHWUH.

[na ymeHbleHns nomex 6b1n paspaboTaH
6aNAHCHLIN CUTHAN, KOTOPLIN NepeaaeTcs
MO ABYM CUTHASIbHBIM NpOBOAHUKAM. [Jo-
NONHUTENbHO K HUM AobasnseTcs U Npo-

YacTo 6anaHCHbIN
CUrHAN HA3bIBAFOT
CUMMETPUYHLIM, a

HebanaHCHbIN —
BOA «3eMNU», XOTS (POPMASIbHO OH U He

HyXeH. Yalue BCero curHanbHbIe NpoBOA-
HUKU UMerOT KPACHBIW LiBeT — <ropaumnii»,

HECUMMETPUYHDBIM.

W CUHUI LiBeT — «XOJIOAHBIN», @ «3eMNa» BLINOJIHAETCS B BUAE
ONNETKU. B npogeccnoHanbHoM TexHUKe ropaumnid curHan obosHa-
UAFOT 3HAKOM «+», Q XONTIOAHBIN 3HAKOM «->.

Ona Tex, KOMy uUHTepecHoO

TTouemy 6anaHcHLIV curHan 6onee yctomnums k nomexam? TTonpo-
byem HeMHOro pasobpartbca ¢ 3TUM.

BanaHcHLIN curHan nepenaérca no ABym NpoBOAHUKAM. TTpUuEm
CUTHAN B «XONOAHOM» MPOBOAE ABMAETCA 3epKASTbHLIM OTPaXeHUeM
CUrHana B «ropsyem» Nposoae.

v : \ «Topsumii» nposoa

S ‘ / «X0N10AHBIN» NpoBOA

CyMMapHBIU cUrHan

Kak BUAULWb, 3BYKOBbIM CUrHASIOM HA BLIXOAE ABNAHOTCA HE YPOBHU
CUMHAMOB B NPOBOAHUKAX, G PA3HULIA MeXAy HUMU (CepbIe cTpe-
TNOYKM).
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Tenepb nobasum nomexy. OHa AencTBYeT Ha 06a NPOBOAHUKA OAU-
HAKOBO B OAHO U TOXe MIFHOBEHUE — U HA «TOpSYUA», U Ha «XONOA-
HBIU>».

TTomexa

: Au \ «lopsaunii» nposoa,

W S — «XonoaHsIi#» npoeoa

CYMMapHBI cUTHAN

O6paTtu BHUMAHUE, XOTb UMNYNbC NOMexXu b6b1n B 060X NposoAax,
PasHULIA MeXAy CUTHANaMU He usmeHunack. M ecnu 661 nposoa,
6b1N OAUH, TO ThI YCNbIWAN 6bI WeNYOoK, a B 6aNIaHCHOM CUTHANE HU-
4ero He CITyYMIIOCh.

MUKPOPOHHBIN 3BYKOBOM CUTHAN

CTporo roBops, MUKPOGOHHLIN CUMHAN OTHOCUTCS K NTUHEUHOMY, HO,
TAK KaK eCTb HeKOTOopbIe pasivums, Ad U B annapaTtype BXOAbI
06bI4HO NoanucbIBaroTca kak Mic u/unu Line, To paccmoTpum ero
oTAenbHo.

MUKPOOHHBIV ypoBeHb COOTBETCTBYET HANPSAXeHUH, reHepupye-
MOMY MUKPO(POHOM MpU BO3AGUCTBUU HA HErO 3BYKOBBIX BOJIH.
OG6bLIYHO 3TO NULWb THICAYHbIE AONW BOMbTA. DTO HaNpsXeHWe 3aBU-
CUT OT TUNA MUKPOEPOHA, PPOMKOCTU 3BYKA U PACCTOAHUA OT UCTOM-
HUKQ 3BYKA. MUKPOOHHBIN CUTHAN MMeeT OYeHb CriabbIii ypoBeHb U
TpebyeT npeABAPUTENILHOMO YCUNEHUs, YTO6LI A0BeCTU ero A0
YPOBHS NTUHEAHOrO 3BYKOBOMO CUTHAnNa.



YposeHb CUrHANG MUKPOGOHA

O6bIYHO YKa3bIBALTCS B AeLMU- TTpu noAKsFOUEHUM MUKPOPPOHA K

NUHeHOMY BXOAY 3BYK MpaKkTUye-

CKUW OTCYTCTBYeT, NOCKOJIbKY BbIAG-
BAEMbIN MUKPOGPOHOM YpOBeHb

6enax oT JINHEeHOr O YPOBHS
W HaXOAUTCS B AMANA30HE OT

-60 po -40 dBu. 8
CUTHana cnuwKom cnaburid. TTpu

BTOprM oTnnvymem MMKPO- AOAKNTHOYEeHUU UCTOYHUKGA C NU-

(POHHOTO CUTHaNa aBnSeTCs HElAHIM YPOBHEM K MUKPOGOH-

HOMY BXOAY 3BYK 6yAeT OYeHb
FPOMKUM U UCKAXKEHHBIM, NO-

HanmMume AoNONHUTENIbHOro
PaHTOMHoro nutaHus. ®op-
MaJsibHO 3TO He OTHOCUTCA K
3BYKOBOMY CUTHaAIY, HO Tpe-
byetca aAna paboTbl KOHAGHCA-
TOPHBLIX MUKPOQOHOB. TaK Kak
K MUKPOGOHHBIM BXOAGM MOXHO MOAKMHOUATD MUKPOGPOHBI pa3nmny-
HBIX TUMOB, TO (PAHTOMHOE MUTAHUE O6bIYHO AenatoT OTKMFoYae-
MbIM. Yallle BCero HanpsxeHue (aHTOMHOrO NUTAHUS pasHo 48
Bonbtam, xota BcTpeuaetca u 5 Bonbr.

CKOJIbKY NTUHEMHBIN CUrHAN 3HAYU-
TeSIbHO CUMbHee TOro, YTO MOXHO
NOAABATL HA MUKPOMOHHLIN BXOA.

Ona Tex, KOMy uUHTepecHO
daHTOMHOe NuTaHUe! Y Hac HOBLIU TepmuH!

Haean pazbupatbea. [na Hadana, YTo 03Havaet 310 cnoso. PaHTOM ¢
GHTIIMACKOrO 3TO Npu3pak. To ecTb TO, Yero HeT, HO OHO eCTb... UNn
ero HeTy... 8 cam 3anyTancs, Tak YTo AyMal, Kak Tebe yaobHee. TyT
WUMenoch B BUAY, YTO NUTAHUE YCTPOMCTBA UMeeTCa, HO NPOBOAOB
ANA 3TOrO HerT.

3ayem 370 HyxHO? TTpOCTO KOHAGHCATOPHBIE MUKPOGPOHDLT YCTPOEHbI
TaK, YTO NOKA Ha Hero He MOAATb 3MEKTPONUTAHUE, HUKAKOTO CUT-
Hana ¢ Hero He byaeT. A BOT Apyrye MUKPOOHLI — 3MeKTpeTHbIe,
yronbHbIe U AUHaMUYECKUe, HUKAKOrO NUTaHUs He TpebyroT. [a
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elé YacTo B MUKPOPOHLI BCTPAUBAFOT HEBOSBLIOW YCUNUTENb CUT-
Hana, U emy ToxXe Hemnnoxo 6bI NOABECTU NUTAHUE.

W uto 6bI He 06ABNATL NULWHUX NPOBOAOB, UHXEHepbI NpUAYManm
nepeAasaTb 3MEKTPUYECTBO AN MUTAHUS MO TEM Xe NMPOBOAHUKAM,
uTO U curHan. Paspenuts UX HeCnoxHo, BeAb NUTAHUE MPOU3BO-
AUTCS NOCTOSHHBIM TOKOM, @ 3BYKOBOM CUTHA — 3TO MepeMeHHbIN
TOK.

®AHTOMHOE MUTAHUE NpUMeHseTCs YacTo. ThI yXxe BCTpeyan Takue
TepMuHbI, Kak PoE 1 PoH. 310 ToXe BapUaHTLI (PGHTOMHOIO NUTAHUS

CurHan ans AKYCTUYECKUX CUCTEM

3ByK 0693aTeNbHO HYXHO YCMNbILWATL, UHAYE 3a4eM OH HyxeH. Cny-
LArOT 3BYK Ydllie BCero Yepe3s akycTuueckme cuctemst (AC). M ux
TpebyeTcs KaK-TO MOAKIIFOUUTL K APYFUM YCTPOUCTBAM, B YGCTHOCTU
K YCUNUTENSM MOLHOCTU.

PaznuuaroT akTUBHBIE U NACCUBHBIE AKYCTUYECKUE CUCTEMBI. AKTUB-
HbIe UMerOT BCTPOEHHBLIW YCUNUTEb MOLHOCTU U NOAKMFOYArOTCA C
UCMNONb30BAHUEM OBLIYHOIrO NMHEMHOro curHana (Yatle ecero 6a-
naHcHoro). TTaccueHbIe akycTUYeckue cucTembr TpebyroT 0cobbix
WHTepeiiCoB AN NOAKIFOUEHUS K YCUNUTENIHO MOLLHOCTU.

TTaccusHbre AC pensaTcs Ha TPAHCPOPMATOPHBIE U HU3KOOMHbIE.
HWU3KOOMHbIE — 3TO NMpUBLIYHbIE BCEM AOMALUHUE KONOHKU. X
KOMMeKkcHoe conpoTusneHue (6onee ymHoe CNoBO — UMNEAaHC)
coctaenset scero 4, 6 unu 8 Om. Uspeaxa 6bIBAFOT aKycTUYeCKUe
cUCTembl ¢ UMneaaHcom 2 unu 16 Om. Bee atu conpotueneHus (ot
2-x Om un po 16 Om) oyeHb HebonbluMe, MPAKTUYECKU AN YCUNU-
Tens 3TO KOPOTKOE 3aMbIKAHUeE. A ecnu ellé y4YecTb, YTO AaHHOe CO-
NpOTUBIEHUE U3MepsSeTCca NOo NepemMeHHOMY ToKy Yactoton 1000



lepu, TO NO NOCTOSHHOMY TOKY 3TO NpOCTO HU4ero. OTcroAa N1erko
AOraaaThCs, YTO B Takmx AC NpoxoasT odeHb 6onblume TOKU, U Tpe-
byeTcs TONCTLIV Kabenb ANS nepeaaym Takmx Tokos. TTpu aTom
NoAKSIFoYeHUe HecKonbKux AC K OLHOMY BLIXOAY YCUNUTeNs Tpe-
6yeT xopolero 3HaHUS 3GKOHOB 3J1EKTPOTEXHUKU, U 3TO He BCeraa
npoctas 3aaaya. Ho ka4ecTBO 3ByKa NpU TAKOM NOAKIHOYEHUU Ca-
MOe nyJluee, NO3TOMY OHO U UCMOMb3yeTcs TaM, FAe HyXeH XOopo-
WU 3BYK.

Ans ynpotueHns paboTbI ¢ CUCTeMamu, rae OAHOBPEMEHHO UCMOSIb-
3yeTC MHOTO aKYCTUYECKUX CUCTEM, MPUAYMANU CTABUTH TPaHC-
(POPMATOPBLI HA BLIXOAE YCUNUTENS U Ha BXoAax 3Tux AC. 310
CUINBHO YNpOLLAET MOHTAX CUCTeM — BeAb BCe aKyCTUYeCKue Cu-
CTeMbI NPOCTO LennakoTCs NApansesibHo Ha BEIXOA yCUnuTens.
Celuac aKTUBHO UCMONb3yeTCs 2 CTAHAAPTA TAKUX TPaHCPOPMATOp-
HbIX cuctem — Ha 70 u Ha 100 BonbT. B npuHuMne oHu pasHo-
3HQYHBI, U NMPUMEHAHOTCA O6LIYHO Te, KOTOpbIe eCTb Ha cKnaae
HeNMKBUAOB Y MOCTABLUMKA.

Ona Tex, KOMy uUHTepecHO

"pomko nu 3ByYaT KONOHKU? ECTb pasHbie meToAbl 0603Ha4eHUA
YpOBHS FPOMKOCTU. Yalle Bcero yKasbIBaroT, HACKOSbKO TeKyLMA
YpOBEHb FpOMYe HeKOro Ha4asIbHOrO YPOBHS. DTO 3HaYeHUe yKa3bI-
BarOT B Aeumbenax. Huxe nokasaHbl YpoBHU abCONMHOTHOW MPOMKO-
CTU OT pPa3sHbLIX UCTOYHUKOB OTHOCUTESTbHO A6CONFOTHOM TULLMHBI
(koTopoi4 He 6b1BAET).
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TTopor cnbIwmmocTu 0

Lenect nuctees 10

Llenot 20
TukaHbe Yacos 30
Tuxas KomHata 40
Tuxas ynuua 50
Pasrosop 60
LLlymHaa ynuua 70
OnacHeIvi ANs 3A0poBbs YpOBEHb 75
TTHeBMaTUYeCKUA MONOTOK 90
TToesn metpo 100
I"pomkas mysbIka 110
Boneso nopor 120
CupeHa 130
CTapT pakeTsbl 150
CmepTesibHLIN ypoBeHb 180
Lllymosoe opyxue 200

B xu1BOW npupoae CambIvi FPOMKUM 3BYK U3AAET CUHUMA KUT —
116 b ab6conroTHOW rPOMKOCTMU.



AHanoroesle 3ByKOBble WHTep@euchr

Paszbémbr RCA

~ OAWVH U3 CaMbIX pacnpOCTPAHEHHBIV coeAuHUTEIen
C KyJeii HasBaHUM (Hanpumep, «THOMbMNAH»). XOTs
#s opuumansHo oH
- Ha3bIBaeTCs

LiseTa pasbémos: benbin

«pazbem RCA». HasgaHue npouso-
ANg MOHOMOHUYECKOro cur-

WO OT UMeHU KomnaHum Radio HANG VAU NeBOro KaHANa
Corporation of America, npeano- CTepeo, KpacHbIH — Ans
XUBLLUEM 3TOT TUN pasbeéma B MPABOro KaHana cTepeo.

Hauane 1940-x roaos.

XOTb pasbeém U cUUTaeTCs BLITOBLIM, HO B NPOPECCUOHANTbHOM TexX-
HUKe MpUMeHsSIeTCa O4eHb YacTo. K ToMy xe 3TOT pasbém XOopoLLo
npucnocobnieH Ans Namku, 0cobeHHo Koraa Heo6xXoaAUMO U3roTo-
BUTb HECTAHAAGPTHbIE NepexoaHble kabenu.

4TO NPU NOAKMFOYEHUWN CHAYANA COeAUHsieTCs cUrHan (LeH-
TPANbHLIW KOHTAKT), @ NULWb 3aTem 3emna (KoSbLIO BOKpYr
LIeHTPasIbHOrO KOHTAKTA). 9TO MOXeT BbI3BATb MPOMKUIA LLes-
UOK NPU NOAKIIFOYEHUU, a B XyALUeM Clyyae nospexaeHue
npubopos Npu NNOXOM 3a3emneHUn. XoTa UMeroTcs A0opo-
rUe pasbeMI C MOAMNPYXUHEHHLIMU KOMEYKAMU 3eMITU, KO-
TOpbIe 3TOr0O HeJOCTATKA JIULLIEHBL.

bﬁﬁ BonbwWMM HeaOCTATKOM TAKUX COeAUHUTeNel aBnaeTca To,
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https://ru.wikipedia.org/wiki/Radio_Corporation_of_America
https://ru.wikipedia.org/wiki/Radio_Corporation_of_America
https://ru.wikipedia.org/wiki/1940-%D0%B5

E)KZKVI N MUHUOXEKUN

TTpasunbHOe Ha3BaHWe ceMencTBa 3TUX pasb-
émoe — TS (Tip, Sleeve) unu TRS (Tip, Ring,
/ Sleeve), 370 3aBUCUT OT TOrO, pasbLEM MOHO UNU
€ ¢ cTepeo. Ho Bce ux HasbIBatoT [xexamu, U OHU He
obuxaroTcs. B nocneaHee Bpems Ans rapHUTYp YacTo nNpUmMeHsieTcs
Pa3sbEM C ABYMSA KOMEUKaMU, U HasbIBaroTcs oHU — TRRS. TTonpo-
6y yraaathb, Kak 6yAeT Ha3bIBATLCSA PA3BEM C TpeMs Koseukamum!

Cam pasbem OueHb CTapbINA, UCMOSIb-
3oBarnics ewe B XIX Beke B TenegoH-
HbIX CTAHLUUAX C CUMNATUYHBIMMU ba-
PLILHAMMU, KOTOpbIE BPYUHYHO nepe-
KMHOYANU BbI3OBSI.

CyluecTBy+OT TpU CTAHAAPTHLIX pas-

Mepa 3TOro pasbema:

Jack (6.35 mm unu 1/4 aroiama) — TONCTLIN pa3bEM ANS HAYLIHU-
KoB. IMeHHO OH uallle BCero npumeHseTcs B NpogecCUOHaNbHOM
obopyaosaHUU.

Mini-Jack (3.5 mm) — cambIli pacnpoCTpaHEHHBIM celiuac pasbeMm.
BonbWUHCTBO HAYLIHUKOB ANS COTOBBIX TeNeqOHOB OCHALLEHbI
UMEHHO 3TUM PasbEMOM.

Micro-Jack (2.5 mm) — peakas pasHOBUAHOCTb AS1ISS MUHUATHOPHBIX
ycTpolicTe. M3peaka BcTpeyanca B 060pyAOBaHUU ANA Nepefaym
CUTHAIOB YNpaeneHus.
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Pasbémbr XLR

Ewe ero HasbiearoT KaHoOH. HasepHoe, noTomy, 4to
ero usobpen [xeumc KaHoH, ocHosaTenb komna-
Huu Cannon Electric B Iloc-AHaxenece. Boobuie 1o
pasbem cosaasancs Ang camonertos bouHr, Ho
NPUXUICA U Ha 3eMI1e B NPOPECCUOHANbHBIX 3BY-
KOBBLIX CUCTEMAX.

TToyemy HasbisaeTcs XLR? byksa X osHauana npocto ceputo pasb-
émos y npoussoauTens, L osHayana Latched (To ectb ¢ 3aweénkonn),
a R 310 Resilient, To ecTb NepsbIe pasbEMBI UCMOMb30OBANTU pe3unHY
AN u3onaumu.

3TU pasbEMBI MOTYT UMETb TpU, Ye- Y 38yKOBLIX Kabeneld ¢

TbIpe 1 60nee KOHTAKTOB. TPEXKOH- pasbémamu XLR ecTb
TaKTHbIE pazbembl XLR umerot OYeHb NPOCTOE MPABUMO
HaubonbLyrO pacnpOCTPAHEHHOCTDL B ANs onpenesieHWs Hanpas-
3B8ykoBOoM obopyaosaHun. OHU npume- NeHua nepeAaym 3syKka.
HArOTCA AN 6aNaHCHOM Nepeaaum 3ByK BCErAa MAET TyAQ,

GHAMOTOBLIX CUMHASIOB MUKPOPOH- KYAQ HAMPABNeHLI LUTLIPbKU

HOFO UMW NIUHEAHOrO YPOBHS, LIUEPO-
BLIX CUFHASIOB, Q TAKXE CUHXPOCUMHA-

y nanel.

nos.

C 3TUMU pasbEMAMU ANS Nepeaaym 3Byka O6bIMHO UCMOSb3YHOT TaK
Ha3bIBaeMbIe MUKPOQOHHbIE Kabenin. OHU UMeroT 2 MeaHbIe XUSbL,
06bIUHO KPACHYHO, TO €CTb «TOPAYYHO», U CUHIOHO, TO
eCTb «xXonoaHy+o». MeaHasa onnéTka 3akpbIBaeT obe
XUJIBI U MO Hell coeamHaeTca 3emns. Yem ryuue /

7 ]

ONnETka — Tem KayectBeHHee kabesnb. OueHb Xopo-
WK NPU3HAK.

TECHNO
MEDIA

GROUP

™5




W Hanocneaok. MHoraa Ha ycTpoMcTBaX ThI MOXellb
yBUAEeTb TaKoe HeobbIuHoe rHe3no XLR. 310 kombu-
HUPOBAHHBLIN pa3bEM. B Hero MoxHo BCTaBUTL Kak
TPEXKOHTAKTHBIN pasbem XLR, Tak u 6 munnumer-
poBbIN WTekep TRS.

Ona Tex, KOMy UHTepecHO

Kopnyc pasbéma XLR okaszancs oveHb yAaUHbIM ANS NpUMeEHeHUs Ha
KOHLIepTax, rae HyXHa npoyHocTb. TTo3TOMy B 3TOM KOpryce TbI MO-
Xelwb yBuAeTb aaxe pasbémbr RJ-45 (v BunKy v rHespo) ans no-
KQNbHLIX CeTeiA.

Pasbémbr deHukc

OuyeHb pacnpOCTPAHEHHLIN Pa3bEM B NpOPeECcCUOHANTbHOM
TexHuKe. Mcnonb3yeTca He TOSbKO ANS 3BYKA, HO U ANs
MOAKIIFOYEHUS MHOTUX ApYruX curHanos. OyeHb yaobeH

Tem, YTo He TpebyeT nariku. HassaHWe pasbéma nNpouso-
IS0 OT HA3BAHUA PUpPMBI-paspaboTuumka Phoenix Contact GmbH u3
FepmaHuu.

Pazbém ctan oueHb NonNynapHLIM B MPOPECCUOHANBHOU TeXHUKe
13-3a BbICOKOM NNOTHOCTU coeAunHeHU. Ha Hebonbluom yuacTke
KOpMyCa yCTPOUCTBA MOXHO pa3MecTUTb MHOXEeCTBO BXOZAOB U BbI-
XOA0B 3BYKQA, YTO HEAOCTUXMUMO MPU UCMOSIb3IOBAHUU APYTUX Pa3b-
€MOB.
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PasbEéMbI UMeOT cambIe pasHbIe pasmepbl U KONIUMYeCcTBO
KOHTAKTOB, TAK YTO HGAO BHUMATENbHO CNefuTb 3a 3TUM U He
CTApaTbCA 3aCYHYTb O4eHb MOXOXUN Pa3bEM B HEMOAXOAS-
Lee rHes3ao.

O6paTtu Tak xe BHUMAHUE, YTO MeXAy KOHTAKTaMU MOTyT
6LITb NepembIYKM, a MOXeT UX U He 6bITb. Y npu kaxyLienca
OVHAKOBOCTU pa3mepoB BCTABUTL PA3bEM MOXHO TOSbKO
€CNU TbI OYeHb CUTbHBIIA.

Coeet ot Tletpa TletpoBuua

TTpu 3aAenKe TOHKUX 3BYKOBBIX MPOBOAOB B KIIEMMY (PeHUKC
Jlyulue 3a4ULLeHHBIN y4acTok nposoaa (3-5 mm) oTOrHyTb Ha
U30S1SLIMIO U 3aXUMATDb YXXe BMeCTe € usonsauueid. Tak nony-

yaeTca ropasno Kpende.

I

—_—

Coeet ot Tletpa Tlerpoeuua

Ecnu pasbém umeeT cneumanbHBIN XBOCTUK ANS 3aKpenne-
HUa kabens, 0693aTenIbHO 3TUM BOCNOMb3yMUCa. ITO U36aBUT
B AaJIbHellem OT MHOTUX Npobnem U3-3a NOTepyu KOHTAKTA.
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Pazbémer speakON

TTpy noaKNFOYeHUU HU3KOOMHBIX GKYCTUYECKUX
CUCTeM K BLIXOAY YCUNUTENS MOLHOCTU BO3SHUKAET
npobnema nepeaaymn oyveHb 6onbwmx Tokos (Ae-
caTkm amnep). PasHbIe Npon3soaUTEeNU BBIXOAAT U3
3TOr0 NO-pPasHOMY — OT MPOCTLIX BUHTOBBIX 3GXMU-
MOB A0 «baHaHoB». Ho Hanbonee

yAOOHbIM 9BNSETCS PA3bEM Y naHHOro pasbéma ecTb
speakON, pa3paboTaHHLIN Komna- OYeHb MOXOXWIA BApUAHT
Hueu Neutrik AG us JluxteHwTeiHa. powerCON Ans noaxntove-
HUQ 31eKTponuTaHug. An
Pazbémbr paccumTaHbr Ha 6onbluve PA3BEMBI HECOBMECTUMBL.

3Ha4yeHus Tokos (Ao 40 Amnep) B

KQXAOM KaHasne. B HUX npeaycmoTpeHa 3awmTa oT NpUKOCHOBEHUS K
KOHTAKTAM, @ TaKXe 3aLWENKa OT CIyYatHoro oTknroveHua. $opma
Pa3bEéMa TAKOBA, YTO ero HeBO3MOXHO MOAKIIFOUYUTL HEMPABUIBHO.
MmeroTca BAPUAHTLI C KONTMYECTBOM KOHTAKTOB OT ABYX A0 BOCbMU,
UTO MOKPLIBAET pasHbIe BAPUAHTBLI NoAKNFOYeHUs AC.

B pasbéme speakON ana noaknroueHUs NpoCTbIX KOMIOHOK UCMOSb-
3yrOTCS KOHTAKTBI «1+» U «1-». [1na 6051ee CNOXHLIX NOAKNHOYEHUI
(Hanpumep, pexmuma buamn) nyudiwe cMOTpeTb AOKYMEHTALMIO U He

nyTaThb.

TTpy moHTaxXe TakMX pa3bEMos Ha kabenb obs3atenbHO Nposepsi
WX COBMECTUMOCTb C OTBETHOM YaCTbHO Y YCUIUTENS U aKyCTUYe-
cKoM cucTemsl. TTpu BHelwHeW NOXOXecCTU, B 3aBUCUMOCTU OT KONuU-
UeCTBA KOHTAKTOB OHU He BCeraa BTLIKAFOTCA OAUH B Apyroii. [syx-
KOHTAKTHLIW LWTeKep BCTABMNACTCA B YETLIPEXKOHTAKTHBLINA pa3bém, HO
He HaobopoT. Y He Haao NpumeHaTb cuny. TTpocTo, ecnu KOMb6UHa-
LMS HeBepHas, NPOCU Y UHXeHepa NPAaBUIIbHBIN pa3beéM AN MOH-
Taxa.



Yawe Bcero Ha kabensax ¢ ABYX CTOPOH CTOAT pa3bEMBI TUNA
«MaMa».

AKYCTUYECKUM Kabenb ANns NOAKNHOYEHUS HU3KOOMHBIX
GKYCTUYECKUX CUCTEM OTINYAETCS NOBLIWEHHOW MoLa-
AbHO CeYeHUs NpOBOAHUKOB, MO3BONAOLWENM NPOBOAUTD
6onblume TokU. KOHCTpyKUMS Kabens MoxeT bbITb Camon

Pa3NUYHOM — BCTpeYaroTCs Aaxe KOaKCUasibHbIe UCMOonHe-
HUS (XOTA CMBICNA B 3TOM HA TAKUX HU3KUX YACTOTAX NpO-
CTO HeT). Xunbl BCeraa Mapkupyrotca Nubo ueetom, Nbo ocobbimm
OTMETKAMM, TaK KK aKyCTUYeCKUe CUCTeMbI 0693aTenbHO HYXHO
NOAKSIFOYATb CUHEPA3HO, TO eCTb OAUHAKOBO.

Liucppoeon 3sykosoid curHan

AHQIOTOBbIM CUMHAN YXe AABHO CTAN NPUBLIYEH, U OH GKTUBHO NpU-
MeHseTCs B HaLMX CUCTemMax ANS Nepeaaqu 3ByKa mexay yCTpoid-
cTeamu. Ho B cammx yctpomcTeax Bcs 06paboTka 3syKa B HacTosllee
Bpems npoussoauTcs B LUMpposom suae. ObpaboTka 3B8yKa B aHANO-
rOBOM BUAE OCTANACh, HaBEpPHOE, TONTbKO B OYeHb AOpPOrUX cUCTe-
max BbIcoKoro knacca Hi-End. M utobbr ymeHblwmnTL KOnmuyecTso
npeobpa3soBaHUIA 3BYKA U3 GHANOrOBOM (POPMBI B LIUCPPOBYHO U 06-
paTHO, BCE aKTUBHee NpumeHseTca nepeaada B umepe. TTpasaa,
NoKa HeA0CTATOYHO.

Ona Tex, KOMy uUHTepecHO

HeTpyAHo Aoraaathcs, UTO KA4eCTBO 3ByKa NMpu nepefaye B LMGpO-
BOM BUAE OYeHb CUSbHO 3aBUCUT OT CKOPOCTU MOTOKA LIMGPPOBBLIX
AGHHBIX. Yem 60nblie AQHHBIX NepeAaTh B CEKyHAY, TeM KayecTBeH-
Hee U eCTecCTBeHHee 6yAeT 3BYK. 9Ta CKOPOCTb Y NMPOPECCUOHANOB
HQ3bIBAETCA AHINIMUCKUM cnoBom Bitrate (UnTaertca kak 6UTpelT).
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EcTb Heckonbko cTaHAAPTHBIX 6UTPEUTOB ANS Nepeaaym 3syka.
TTpOCTO 03HAKOMBCA C HEKOTOPLIMU U3 HUX ANS 06LLero passuTuS.

128 unu 160 k6uT/c — Ha4aNbHLIN YpOBEHb KOAUPOBAHUS MY3bIKU
B qpopmate MP3. TTpu 3TOM NpoOUCXOAUT CXATUE C NOTEpPIMU.

192 unu 256 k6ut/c — Npuemnemoe Ka4eCTBO KOAUPOBAHUS MY-
3bIKM CO CXATUEM C MOTepsSMU.

320 k6uT/Cc — HauBbICLWEE KA4eCTBO KOAUPOBAHUA B cpopmaTte MP3.
TTpu 3TOM NpoucxoamT cxatue ¢ notepsmu. TToaTomy npogeccmo-
HasbI He NFO6AT 3TOT POPMAT, BeAlb OHU CILIWAT 3TU NOTepu.

400 - 1411 k6ut/c — 6UTpenTLI AN NepeaaYun cxaroro 6es no-
Tepb 3ByKa.

18 M6ut/c — 370 6UTpeliT AN MAKCUMASTbHO Ka4YecTBeHHOM nepe-
Aaum 3ByKa 6e3 cxatums.

N, 4TObbI HEMHOTO YCNOXHUTL Tebe XU3Hb, A06aBNHO, YTO 6UTPenT
6b1BaeT NocTosHHLIM (CBR), nepemeHHbIm (VBR) U ycpeAHEHHBIM
(ABR). Ho B8 3ToM nonpobyii pa3obpatbca camocTosTesbHo!

Ona tex, KoMy uHTepecHo

TbI yXe NOHAN, YTO KA4eCTBO LIMGPPOBOro 3BYKA 3aBUCUT OT TAKOrO
napameTpa, Kak 6uTtpeiT. Ho 3710 ewwgé He Bcel KavecTso 3aBucuT 1 ot
TAKOW BeJIMUUHBI, KaK 4acTOTa AMCKpeTU3aumm. 3Ta YactoTa onpe-
AenseT KONUYeCTBO U3MepeHUt YPOBHS 3BYKa B CEKYHAY, U U3Meps-
etca 8 epuax.

[ns npumepa npuseay HeCKONbKO CTAHAAPTHLIX 3HAYEHU 3TOM Ya-
CTOTbI, KOTOpbIE MOTYT Tebe BCTPeTUTbCA B HAWMX CUCTEMAX.



8 000 lNu — 370 YacToTa UCNOnb3yeTcs B TeNemoHUM Ans nepe-
AGYU peun.

44 100 lNu — ucnonbsyetcsa B NpuBbIYHLIX Tebe Audio CD. TTokpbl-
BAeT BeCb ANANA30H crbIWmmbIX YacToT oT 20 ao 20000 lMepu.

48 000 'u — ucnonb3syetca AN 3anucu 3syKka Ha DVD v ans mar-
HUTOQOHOB DAT (ecnu TbI cNbIWAN O TAKUX).

Lingpoebie 38yKkoBbIe WUHTep@eiich

Lincpposoti 38yk B 60NbLUIMHCTBE CNy4aes nepefdéTcs COBMECTHO ¢
BUACOCUTHAIIOM TAKUMU UHTepgpeicamm, kak HDMI, DP u SDI. Ho
WHOrAa B CUCTEMaX NPUMEHSFOT U CNeLmanmu3MpoBaHHbLIe UHTep-
(peiicbl, 0cObeHHO ecny HaAO NepeaaTb MHOTOKAHAMbHBIN 3BYK.

Toslink

Toslink (cokpawénHo ot Toshiba Link) nepsoHa-
4anbHO 661N paspaboTaH kopnopauwueti Toshiba ans
g nepenauu 3syka qpopmata KM mexay pupmeH-
HbIMU CD-nneepamu u AV-pecusepamm, HO BCKope
6611 aaanTUpoBaH Ans 6onbwuHcTea CD-nneepos HesasUcUMmo ot
npoussoauTens.

TTepenaya curHana NpouseoAUTCA NO ONTUYECKOMY BOMOKHY (Yalle
BCero nnacTUKOBOMY) U pacnpoCTpaHeHO B OCHOBHOM B 6bITOBOU
TexHukKe.

S/PDIF n AES/EBU

Pacwwupposbiaertca kak Sony/Philips Digital Interface Format. Or-
CrOAQ HeTpyAHO AOraAaThCsa, KTO paspaboTtan 3TOT (POpMar.
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TTpoeccuoHanbHbI BapuaHT S/PDIF HasbiBaeTcs UHTepgeiicom
AES/EBU. Audio Engineering Society/European Broadcast Union,
unu ObwwecTtso AyanouHxeHepos/Esponeiickuii Paauoselatens-
HbIM COHO3 — 3TO OpPraHU3ALMMU, CTAHAAPTU3UPOBABLUME STOT UHTEp-
(peiic.

Cneunpukauuu S/PDIF u AES/EBU ponyckakoT HeCKONMbKo TUMOB
kabens v pasbeémos. OnTuyeckuii kabenb cosnaaaeT ¢ kabesnem m
pasbémamum Toslink. B nocnenHee Bpems 4acTo BCTpeyaeTcs ONTU-
Yeckut pasbem mini-Toslink, koTopbIl BHelWHe 0YeHb MOXO0X Ha
mini-Jack (3,5 mm).

WHorna BcTpeyaroTcs rotosbie Kabenu ¢ pasbémamum RCA opaHxe-
BOroO LiBeTa. 3TO KOaKcuanbHeIe Kabenu Ans nepeaaym LMEQpPOBOro
3Byka. MHe3aa AnNs HUX Ha annapatype TaK Xe UMeroT OpaHXeBbIi
uger.

SK30TUKa

3aecb HAAO YNOMSHYTb CneLmgpUuyeckme LMppoBbIe UHTEP(PECh,
KOTOpbIe AenaroT HeKoTopbIe (PUpMbI AN cebs. Yalle Bcero oHu uc-
Nonb3yHOT B Ka4YecTBe Kabernel Ang nepeAaym CUrHAMOB OBLIYHYHO
BUTYHO Napy, HO 3TO He JIOKANbHAas ceTb U OWMbaTbCa C NOAKNIHOYe-
HUem Henb3s.

Kak npumep moxHo npusectu pupmy BSS c eé npotokonom BLU
Link unu koHrpecc-cuctemer BOSCH ¢ nepepavel 3syka no cneum-
anbHomy kabenro DCN.



TToaxntoueHUe HU3KOOMHBIX FPOMKOroBOpUTesnen

Ecnu k BbIXOA4y HU3KOOMHOTO ycunuTens Tpebyetca NoaKNFOUUTD
HeCKOMMbKO aKyCTUYECKUX CUCTEM, TO 0693aTenbHO HYXHO NOACYU-
TaTb oblee conpoTUBIEHUE NOSTyYeHHOU KOMBUHALUU. ITO MOXHO
cAenatb, 3Has CONPOTUBMEHUS KAXAOM U3 GKYCTUYECKUX CUCTEM, a
TaKXxe 3Has CXeMy CoeauHeHUs UX mexay coboi.

TTonyuyeHHoe cymmapHoe conpo-

TUBSIEHUE AOSIXHO 6bITb NM6O pas- TTpY NOAKNFOYEHUU HeCKOb-
HbIM BbIXOAHOMY COMPOTUBIIEHUHO KUX KOJIOHOK Ha OAUH BEIXOA
yCunuTens MowHocTU (370 3Have- ycunurtens o6asarenbHo

HUe BCeraa HanMCcaHo B AOKYMeH- CNeAn 30 CUHPASHOCTBHO X

Tauum K ycunuTtento), nubo 6onb-
wum. Ecnu cymmapHoe conpoTue-
neHuwe AC MeHblUe, YeM Y YCUnu-
Tens, To pabota ycunutens byaet
NPOUCXOAUTb C Neperpy3kou, U eCcnu yCUnuTenb He COBCEM Mo-
XOW, TO cpaboTaeT 3aWmTa OT neperpysku. A ecnum ycunurtesnb nno-
XOW, TO OH yCMelWHO cropuT (B Ny4llem cfly4Yae CropuUT ero BbIXOA-
HOW Kackaa).

noaknroveHusa. To ecTb Bce
KOMTOHKU AOSXHBI 6bITb NOA-
KNHOYeHbI OAUNHAKOBO.

Ecnu cymmapHoe conpotusneHue AC 6onblue, Yem BLIXOAHOE CO-
NpPOTUBIIEHUE YCUNUTENS, TO HAUYEro He CropuT, HO ycunuTens by-
AeT paboTaTb ¢ NoHUxeHHbIM KTT[ 1 He cMoXeT pasBmBaTh Ty MOLL-
HOCTb, Ha KOTOPYHO PACCYUTAH.

[na HarnapgHocTU pacyeT conpoTusneHus byaet ana Hawbonee pac-
NPOCTPAHEHHBIX BAPUAHTOB. [1ng ynpolueHua Bce rpOMKOrOBOpU-
Tenu 6yayT oAHOro TMNaA ¢ conpoTusneHuem 8 Om.
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BapuaHT 1. TTapannenbHoe coeanHeHUe ABYX FPOMKOrOBOpUTESel

younress 1 ‘

Tpomxorosopuress 1 Tpomxoroeopurens 2

®opmyna pacyéTa obllero ConpoTUBEeHUa CreayHolas:

1_1+1
R R, R,

TToactasnsem sHaveHus Ri u Rz v nonyvaem:
R=1/(1/8+1/8) = 4 Oma.

Obluee conpoTUBIieHNE aKYCTUYECKUX CUCTEM YMEeHbLIMMOCH B 2
pasa.

BapuaHT 2. TTapannenbHoe coeanHeHUe HeCKOMbKUX MPOMKOrOBO-
putenem

or
yeunutens

Fpomxoroeopurens 1 Mpomkorosopurens 2 pomxorosopurens N

CunTaeTCa GHANOMUYHO NpeablayLlemMy BapUaHTY:
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Kak BuaHO, napannensHoe coeanHeHUe akyCTUYEeCKUX CUCTEM
yMeHbluaeT ux obliee conpoTuBieHue, NO3TOMY OTHOCUTLCA K Ta-
KOMY COeAUHEHUFO HYXHO MAKCUMAIbHO BHUMATESbHO, YTOOLI He
neperpysuTb U He CKeub yCUnmTens.

BapuaHT 3. TTocnenosatenbHoe coeanHeHUe ABYX MPOMKOroBOpuUTe-

or
yeunurens ‘

Tpomkorosoputens 1 Fpomkorosoputens 2

neu

TyT Bce npocTo. CONpOTUBIEHUS FPOMKOrOBOpUTENIer CYMMUPY-
roTes:

R = Rl + RZ
TToacTasnsem 3HayeHus:
R=8+8=16 Om

O6luee conpoTtusfeHue ysenuuunock. [ina ycunurtens sto 6es-
onacHo, NpocTo 38yk byaeT notule.

BapuaHT 4. TTocneposatensbHoe coeanHeHne HeCKOSIbKUX MPOMKO-
rosopuTtenei

or
yeunurens

Fpomkorosoputens 1 Fpomkorosoputens 2 Tpomkorosoputens N
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®opmyna aHanoruyHas:
R=R1+R2+"'+RN

TTocneposatenbHoe coeanHeHUE aKyCTUYECKUX CUCTEM YBeNUYM-
BaeT oblee cOnpoTUBIieHWe, NO3TOMy OHO 6onee 6e3onacHo. Hu-
4ero He CropuT, HO 3ByYaTb KONOHKM 6yAyT BCE TULLE U TULLe.

BapuaHT 5. TTapannenbHo-nocnenosartesibHoe coeauHeHue

Takux KOMBUHALMIK MOXHO NpUAYMATb 6eCKOHEeUYHO MHOTO, NOo-
3TOMY pacCMOTpUM ANA NpUmepa oaHy Haubonee BepoSTHYHO.

or
ycunurens ‘

Fpomkoroeoputens 1 Fpomkorosoputens 2
T'pomkoroeoputens 3 Fpomkorosoputens 4

Takyro cxemy npolue Bcero pasbuTb Ha KyCKU U CYUTATb OTAENbHO.

CHauana rpomkorosoputenu 1 u 2 o6beAUHUM B OAUH C CONPOTUB-
neHvem 16 OM. AHGNOrUYHO NOCTYNUM U C FPOMKOTrOBOpUTENSMU 3
u 4 ¢ Takum xe obWwmm conpoTtueneHnem. [lanee ase nonyyeHHsIe
rpynnbI FPOMKOrOBOpUTESIeN COeAUHUM NAPAnenbHO, MO3TOMY
CUUTAeM MO 3HAKOMOMU popmyne:

R=1/(1/16 +1/16) = 8 Om
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Kak Buaunwwb, cnoxHoOro Hu4ero Het. TTpoCcTO HYXHO NPaBUNbHO pas-
6UTb FPOMKOTrOBOPUTESIU HA FPYNMLI U MPUMEHUTL K HUM NPOCTbIE
popmyibI. Ho B 60nee cnoxHbIX KOMbUHaUmax nycTb obliee co-

npoTusrieHUe CHUTAEeT UHXKeHep.

Y BCex KOMOHOK BXOAHbIE KNEMMbI BCeraa nomeyeHs nmbo
LIBETOM, Ydllie BCero KpacHbIM U YEPHBIM, NU6O 3HAYKAMU

«+» U «-», Kabenu ansg noaknouMeHUs KOJIOHOK Takxe
WMEHOT LIBEeTa XU KpacHYHO U YEPHYHO, MU0 elue Kakme-
nm6o otmeTkU. Bpoae BcE oueBnAaHO, U B NpocTeuluem Ciy-
yae KpacHyro Knemmy ycunuTens KpacHoOW Xunol kabens
HAAO0 NOAKIFOUUTL K KPACHOW KIlemme KOMOHKW U Tak Aanee.

Ho TbI BHUMATENbHO pacCMOTPU KAPTUHKU ANS Pa3HBIX BAPU-
GHTOB MOAKMFOYEHUS, U YBUAULL, YTO eCTb MecTa, rae Noa-
KJIFOUaTb NpUAETCS HecTaHAaapTHO. O6a3aTenbHO YUUTLIBAM

3TO NpU MOHTaXe.

Kak He cxeub KONMOHKU U YCVIJ'IMTeJ'Ib?

M KONOHKM, U ycunuTtensb cToaT AeHer. Xo4yetcs, YTobbl OHU pabo-

TANU AONTO U yMepFM-B-0aMH-AEeH: He nopTunuce. OTcroaa Nossu-
nacb He06xo0AMMOCTb B CO6NFOAGHUM NPOCTLIX MPABUIT MPU MOH-

Taxe AC.

Onsa 100 unu 70 sonbToOBLIX
CUCTeM JOCTATOYHO NPOCYM-
MUPOBATb MOLHOCTU BCEX
NOAKNFOYEHHBLIX AC U cpas-
HUTb CYMMY C BIXOAHOM MOLL-
HocTbro yeunutens. Cymmap-
Haa MOLLHOCTb KOMOHOK
AONXHA 6bITb paBHA UMK
MeHblUe BEIXOAHOW MOLLHOCTU

Y aKyCTUYECKUX CUCTeM C TPaHC-
popmatopom Ha 70 unu 100
BonbT uacto umeetca nmbo ne-
peknovaTtenib MOLWHOCTU, 6o
HeCKONbKO KOHTAKTOB ANs NOA-
knroyeHus. TToatomy AC moryt
UMeTb pasnUyYHbIE MOLHOCTU
ANS pa3HbIX NPUMEHEHUM.
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ycunurena. KoHeuHo, 3a 3ToT pGC‘-IéT OTBeYaeT NHxeHep, HO U Tbl
ceau BO BpemMsa MOHTaAXa, 4Yto CJ'ly‘-IGIZHO He noaknro4yun nuuwHue
KOJTOHKU B LIEMOYKY. A Takoe 6bIBaeT.

]
-

\@ Coset ot Tletpa Tletposuua

Koraa moHTUpyelb BCTpaMBaemebie B MOTONOK BLICOKOBOMbT-
HbIe aKyCTUYecKue cucTemsl, To 0bg3aTenbHO 3apaHee ycTa-
HOBU UX MOLLUHOCTb NIM6O Nepeknroyatenem, nmMbo npasusib-
HbIM MOAKNFOYEHUEM K HYXKHBIM KOHTAKTam. Y 60onblumMHCTBA
Takux AC nepeknrovaTesib HAXOAUTCS UMEHHO B TOW YacTy,
KoTopas npsyetcs 3a notosikom. TTosepb, AOCTABATHL UX MO-
TOM C MOTOJIKA, YTOObI MONPABUTL 3TY MOLLHOCTb, COBCEM
HeuHTepecHo.

Hy a 3HaueHue yCTaHaBNIMBAEMOU MOLLHOCTU 3apaHee
CNPOCU Y UHXeHepa.

[na HU3KOOMHOW aKYCTUKU BCE HEMHOTo cnoxHee. Ecnu Ha BbIxoae
yCuUnuTens TONbKO OAHA aKyCTUYECKas CUCTeMa — NPOCTO e€ MOLL-
HOCTb AOJIXHA 6bITb 60MblUEl UM PABHOMU MOLLHOCTU YCUNUTens
(Npy 3TOM BbIXOAHOE COMPOTUBIIEHUE YCUNUTENS U BXOAHOE CO-
NPOTUBIIEHUE AKYCTUYECKOM CUCTEMbI AOSIXHBI cOBNAAaTh). M moLu-
HOCTb Y AC HGA0 CMOTpeTb He NH06YHo, a My3bIKasibHy+O. TOSbKO Ha
TAKOW MOLLHOCTU KOMOHKG MOXET UrpaTth A0JIFOe Bpems.

Ona Tex, KOMy uUHTepecHO
My3bIKanbHAas MOLWHOCTL? A YTO, 6LIBAOT U ApyrUe?

TTpeacTass, Aa. JlFoan Npuaymanu CTONMbKO BAPUAHTOB MOLLHOCTU Y
ycunuTenei U KOSIOHOK, YTO 3anyTaTbCs B 3TOM Jierye NpocToro.
TTonpobyem pazobpaTbcs XOTa 6bI C CAMBIMU XOA0BBIMM.



[a, KCTaTh, MOLHOCTL Y GKYCTUYECKUX CUCTEM He Bceraa onpene-
ngeT ux rpoOMKocCTb. HyxHo 6paTb BO BHUMAHWE elé U TakoM napa-
MeTp, KaK YyBCTBUTENbHOCTb.

DIN Music Power — unu mysbikanbHas MowHOCTb. CurHan 8 1000
lepu nopaércs Ha AC 1 OHa AoMXHA NpopaboTaTb C UCKAXEHUAMU
n0 1% He meHee 100 vacos.

RMS (Rated Maximum Sinusoidal) — unu npeaenbHaa cuHycou-
AanbHas molwHocTb. ToT xe curHan 8 1000 Mepu noaaérca Ha AC u
OHa AoJSXHa npopaboTtaTb He meHee 1 yaca u He cropeTb! To ecTb
MUCMONb30BATb 3Ty MOLHOCTb MOXHO OAWH pa3 U HeAONro, 3aTO CO-
ceau 6yayT AOBOJSIbHBI.

PMPO (Peak Music Power Output) — unu makcumanbHas moLu-
HocTb. Ewe eé HasbiBaroT kutamckom. CurHan 8 400 Mepu noaaétcs
Ha AC uenyro cekyHay! Yto 6yaeT aanble nydwe He Aymatb. 3aT0
MOXHO HaNUCaTb Ha KOMOHKe, YTo oHa BbraaéT 1000 Barr!

4 AYMakO, XBATUT. OcTanbHOe OCTaBUM AN CAMOCTOATeSIbHOro nsy-
YeHu4.

TTpu noaknroueHUU Heckonbkux AC K BEIXOAY YCUNUTENS HYXHO
YUYUTBIBATb MHOXECTBO NAPAMETPOB, KaK 3TO 6bINIO ONUCAHO BbIWE, U
nocne pacyéra obLiero conpoTUBIEHUA UCNOMb30BATb Te Xe npa-
BUNQ, YTO U ANS OAHOWU AKYCTUYECKOM CUCTEMBI.

.4  [Ana HUSKOOMHOW aKYCTUKU OYeHb BaXHO BbI6UpATL Npa-

»ﬁé BUSIbHOe cedeHue kabens. TTpu HefOCTATOMHOM CeveHUU
NPOBOAHUKA U 60MbLIMX TOKAX MOXeT ONJIAGBUTLCA U30NALUA
kabens (ocobeHHO, ecnu Kabenb HekayecTBeHHbIN). Oanble
MOXeT MPOU3OUTU UTO YrOAHO.
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-  TToAKNHOYATb HECKOSIbKO HU3KOOMHBIX KONMOHOK HG OAUH BbI-

”%ﬁ XOA YCUNUTeNs MOXHO TONMbKO MOCne BbINOSIHEHUa BCeX
KommyTaumii! Henb3s noaknoyath YaCTUYHO COeANHEHHbIE
KONOHKU. HenoHaTHO, Kakoe y HUX conpoTuBneHue B 3ToT
MOMEHT.

Ona Tex, KOMy uUHTepecHO

MHoOrve MHOrOKaHabHbIE YCUIMTENU UMetoT pexum Bridge. TTpu
paboTe B 3TOM pexume Aea U bonee KaHaNoB 06beAUHAFOTCS B OAUH
ANA yBesninueHUs MowHocTU. TTpy 3TOM TbI AONKEH BHUMATETbHO
U3YUUTb UHCTPYKLIMIO ANS NPABUIIBHOTO MOAKIHFOYEHUS aKYCTUKU B
TAKOM pexume. He nepenyTal KNemmsl Npy NOAKIFOUEHUM.

Ona Tex, KOMy uUHTepecHO

M3penxa TbI CMOXellb BCTPETUTb NOAKMFOYEHUE aKYCTUYECKOU CU-
CTEeMbI K YCUNUTESIHO He AABYMS, @ YeTbIpbMs MpoBOAAMMU. Takoe
noaxKntoveHue HasbisaeTcsa Bi-wiring. TTpy 3TOM HU3KOYACTOTHbIE
AVNHAMUKM NOAKNFOYAHOTCS OTAESIbHBIMU NPOBOAAGMU OT CpeaHe U
BBICOKOYACTOTHBIX.

Y10 370 AAET? [a NpaKkTUYecKU HUYero (U He KuaauTe B MeHs Tan-
kamu). TTpocTo Takoe BCTpeuaeTcsa, U UMeli NpeactasneHue ob
3TOM...



O6paboTtka 3syka

BBYK B YNCTOM BUAE B OYeHb

EE®

LR

pefKUX UCKITFOUEHUSX MOXeT
6bITb Cpa3y BOCMpOU3BEnEH B oom@
NOMELLEHUU C HOPMASTbHBIM L el L — R
pesynbtatom. Yauwe scero '
6e3 06paboTku cnywaTb No-
NyYeHHBIM 3BYK He OYeHb
KOMOPTHO.

b RN AT
i

Ans 06paboTku 38yKG NpUAymManM == - i
Lienyro Kyuy ycTpoiicts. Hambonee |
PAcNpOCTPAHEHHbIE B MYNbTUMEANUHBIX CUCTeMax — 3TO LMgpo-
BbIe 3BYKOBbIE MpOLIECCOpbI. VIHXeHepbl HanMXanu B HUX B BUAE
NPOrpAMMHBIX MOAYIel BCeBO3MOXHbIE 6/10KM — PUNBTPSLI, 3a-
AEpPXKW, SKBANAM3epbI U Npoyee. M oyeHb yAO6HO NpOCTbIMU ABU-

XEHUSMU MBILWKU CO3AABATL CUCTeMy 06paboTKM U KoMmyTaumuu
3BYKA HOKMABIBAS KAPTUHKU Ha paboumii cTon.

MHoraa npumeHaroTcs v oTAenbHbIe yCTpoucTea 06paboTku 3syka. K
npumepy noaasuTeny ob6paTHOM CBA3U B MOMELLEHUAX C MUKPOEO-
Hamu. Ho 3To onpaeAaHO TOMbKO TOrAQ, KOraa OTAesnbHOe YCTpOU-
CTBO paboTaeT Ha NOPSAOK JyYlle YHUBEepCanbHOro LUgpPOBOro
npoueccopa.

Ona Tex, KOMy uUHTepecHoO

Koraa npu HacTpolike 3B8yKa TbI CTOULLL PAAOM C UHXEHEPOM UMW,
elé xyxe, CO 3BYKOBUKOM, TO CIbILIULLIb Ky4y HEMOHATHLIX CIIOB.
TO OHU rOBOPAT TAK CMeLManbHO, YTO6bI 3anyTaTh Teba U KNneHTa.
TToaTomy KpaTko paclumgpyem HeKoTopbIe CroBa, YTO6LI MOHMMATD,
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0 YEM UAET peub. KcTath, 3TW cnosa moryT 0603Ha4aTh KAk OTAenNb-
HbIe NpU6OopLI, TAK U MeToAbL 06paboTKMU MPU MOMOLLM NPOrpaMM B
3BYKOBBIX MpOLIeCCOpaXx.

TTOC (TToaasneHwe ObpaTtHoU CBS3n) — KOTAQ MUKPO(OH U KO-
NOHKM HAXOAATCSA B OAHOM KOMHATE, TO 3BYK OT KOJTOHOK MOXeT Mo-
Naaatb B MUKPOCPOH, YCUINNBATLCA U CHOBA NMOMNAAATb B MUKPOGPOH.
M Tak no kpyry. TbI CNbIWULWbE HENPUATHLIN FPOMKUM MUCK, U 3TO
Ha3bIBaeTCca BO3byxAeHUem OT NOMOXMUTESIbHOU 06paTHOM CBA3W.
BoT e€ 1 ymeHbLIaroT Npu NomoLm Npubopos UK NPOrpamm no
noAassieHUto 0bpaTHo ces3u. TTO-GHFNUIACKU OHU Ha3bIBAFOTCS
Feedback Suppressor.

AEC (Auto Echo Canceller) — unu no-pyccku Astomatuueckoe TTo-
AasneHue 3xa. Takoe TbI MOXellb YCIbIWATb, KOrAa y4acTeyellb B
CeaHce BUAEOKOH(epeHLUUU. CHa4yana TbI rOBOpULLb, @ HEMHOTO
CMycTa ThI ONATb CALIWULWL cebs U3 AUHAMUKOB. ITO 3X0, KOTOpoe
Hapo ybupatb. TTpubopbl, KOTOpbIe yMetroT 3TO AefaTb, AOCTATOYHO
AOpOTUe, HO eCNN Ha 3TOM CIKOHOMUTb, TO OT 3Xa MOXHO U36ba-
BUTHCA TOJIbKO HAYLIHUKAMM.

Komnpeccop — 3710 He aAns asTomobuns. 310 Takas obpaboTka
3BYKa, KOTOpAA MpU YBeNUYEHUU FPOMKOCTU Ha BXOAe NOCTeneHHO
3ameanseT pocT FPOMKOCTU Ha BbIXoAe. TO eCTb KaK HU Kpuuu B
MUKPOOH, NOCne KOMNPeccopa Tl HUKOrO He OrNyLULLb.

ﬂwv\mep — OYeHb NOXOX Ha Komnpeccop, HO ecnn TOT NJIAGBHO
NOAXUMAET MPOMKOCTb, TO 3TOT TYNO OTpe3aeT NrpPOMKOCTb BbILIE 3a-
AAHHOroO nopora.



dkcnaHaep — 3TO MeToA 06paboTku 0bpaTHLIN Komnpeccopy. To
eCTb TUXUI 3BYK OH He TPOraeT, a Yem FpoMuYe TbI MOELLb, TeM eLue
rpomye byayT 38BYK Ha BbIXOAe. TaK YTO AaXe CO CNabbIM rosocom
TbI NepexkpuumLLb nroboro!

leAT — uTO6bI He CNBIWATL TUXUX 3BYKOB B MOMELLEHUN UCMOMb3Y-
eTcs 3Ta obpaboTka. TTocne HacTpoOMKM Nopora Bce 3BYKU TULLE
3TOro Nopora NpocTo ucYesaroT. Hy a Te, KOTOpbIe rpomye — uayT
Aasiblie KaK HU B YEM He bbIBanO.

Lykep — 3T0 npurnyLweHue OCHOBHOrO 3ByKa NpU NOSBIIEHUU [0-
NONMHUTENbHOro. K npumepy, MOXHO aBTOMATUYECKU MPUrIYLLATh
MY3bIKY, KOT4a KTO-TO 3arOBOPUIT B MUKPOOH.

SKBanausep — Hy 3TO TbI 3HACLLb, 9 HAAGHOCb. DTO TO, YTO MeHseT
4aCTOThLI B 3BYKe, TO eCTb OKpACKy 3ByKa. TTpocTo 3KkBanamnsepbl Toxe
6bIBAFOT pasHbIe, Haubosee YacTbIe 3TO rpaguUyeckme U NapameTpu-
yeckue.

TTepenaua 3Byka NO NOKANbHLIM cCeTAM

B nocneaHee Bpema Bce uallie UCNONb3yeTca LMGPOBAA Nepeaaya
3BYKA MO CTAHAAPTHLIM JTIOKASIbHBIM BLIYMCIIUTESIBHBIM CEeTAM C UC-
nonb3oeaHWem npotokona IP. Takyro nepepady paspabaTbieanu
MHOTMe KOMNAHUU, HO TaK NOSTyYUIOCh, YTO B HACTOSLLEe Bpems
NMAUPYHOWMM pelleHneMm cTan npotokon Dante oT ascTpanuiickon
KomnaHuu u3 CugHes Audinate Pty. L1d.

TTpoTokon 6b1n paspabotaH 8 2006 roay, HO camoe ADante"

rNasHoe — Kpome NpOTOKOJSIa KOMNAHUS pa3pabo-

Tana Bce He06X0AUMbIE MUKPOCXEMbI U IO CUX MOP BLINYCKAET UX
CAMOCTOSATENbHO U HUKOMY He AGET NULIeH3UU Ha UX BbINycK. C oa-
HOM CTOPOHBI, NSIOXO 6bITb XAAHBIMU, HO C APYrOW — BCE OTNIUYHO
paboTaer!
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Ecnu kpatko — 10 MOoXHO nepeaasatb A0 1024 kaHanos 3ByKka no
OOHOMY ceTeBOMY Kabesno! KoHeuHo, orpaHuy4eHuin xsataeT, HO
YYUTLIBATH 3TU OFPAHUYEHUS AOIKeH UHXeHep NPOeKTUPOBLUUK CU-
CTEMBbL.

BbrrnaauTt Hactpoiika Dante npumepHo @ o i

= Master Clocks 10010800

TaK, KaK Ha pUcyHke. TToaTomy, ecnum Bu-

outng | Deuce St | Gock st | Events

@m !sanastzs,ss:a::n!
AVULWb TAKYHO KAPTUHKY Ha 3KpaHe HOYTOyKa |- |
WHXeHepa — TO N1erko MOMMELLb, YTO OH — :
g
Aenaert. -

KommyTaums npoussoamTcs NpocTLIM Npo-
CTaBIieHUeM 3enEHbIX ranoyek Ha nepece-

sauziazzssii

BER

YeHUSX BXOLOB U BLIXOAOB — YTO MOXeT
6b1Tb Npowe? W uto yaobHo — 3Ta Kommy-
TALUA He U3MEHSIeTCS MPU BLIKIFOUYEHUU NUTAHUS Npubopos, Tak
UTO NoCne BKMHOYEHUS CUCTEMbI BCe BOCCTAHABIUBARTCA KAK 6bLNO.

IESEE

Kak 1 BCE npoyee, 3TOT NPOTOKON NOCTOSHHO Pa3BUBAETCA, U YXe
NOSABUICA BAPUGHT, Fae KpOMe 3BYKa NepeaaeTcs U Buaeo.

Ona tex, KoMy uHTepecHo

Kpome npotokona Dante 6b1nu 1 Apyrue NpOTOKOMLI AN Nepeaayu
3BYKa MO JIOKANbHOMU ceTu. MHOrMe KOMNAHWUU NBITANIUCH NO-pas-
HOMY pellnTb Npobnemsl HenpepbIBHOW NOTOKOBOW Nepenaqu AaH-
HBIX.

3necb NpuBeEH HeMOMHLINM NepeyeHb 3TUX NPOTOKONOB, NPOCTO
AN NOHUMGAHUS TOTO, O YEM FOBOPSAT UHXEHepbI, KOrAa NPOU3HOCAT
HenoHATHbIE CNOoBa.



CobraNet — cTapbIli NpoTOKON, OAHA U3 NEpBLIX peanu3aumi nepe-
AAaYU 3BYKa NO ceTU. TTpaKTUUeCcKn yxe He BCTpeyaercs.

AES67 — Hosb1li npoTokon, paspaboTtaHHbiv B 2013 roay, KoTopbIn

NpU3BaH 06eAUHUTD pSA NpeabIAyluX. HO noka He oYeHb LWMPOKO
pPacnpoCcTpaHeH.

AVB (Audio Video Bridging) — oTkpbITas TexHosiorus, Kotopas nos-
BOMNSeT nepeAasatb He TOMBKO 3BYK, HO U BUAeo. Ho 3ToT npoTokon
TpebyeT MCNONb30BAHUA TONbKO COBMECTUMBIX KOMMYTATOpPOB J10-
KanbHOW ceTu.

SMPTE 2022 — 0auH U3 coBpeMeHHbIX OTKpLITBIX MPOTOKOJSIOB ANA
CUCTEM BelLiaHUA.

MsrortosneHue 3sykosbIx kabenew

BonblwmHcTBO 3B8YKOBBIX Kabenen Npu UHCTANNALUUSX UCNONb3Y-
rOTCS rOTOBLIMU. HO BCero npeaycMoTpeTb TPYAHO, AG YACTO U JeHb
npeaycmaTpmeatb. O6LIYHO Ha 06BEKTLL MPUXOAUT NPOCTO KATYLIKA
MUKPOOHHOr0 Kabens U ropcTb pasbeéMos, U YACTO Aaxe He Tex,
KOTOpbIE HYXHbI.

TyT paccmoTpum Hanbonee YacTo BCTpeyaroLLmecs BapUaHThI CO-
eAVHeHUs aHANoroBOrO 3BYKOBOrO CUMHANG U TO, KK MPABUSbHO
n3roTasnueatb kabenu.
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Kabenb XLR — XLR

Ecnu kabenb ¢ aByx cTOpoH umeeT

pasbémbr XLR, TO coeanHeHue ouyeHb Y paspemoe XLR npuHato K
MepBOMY KOHTAKTy npunam-

BATb 3eMNH0, KO BTOpOMY —

NpOCTOe — MepBbIA KOHTAKT C nep-
BbIM, BTOpOW CO BTOPLIM, TpeTUi €

«TOpAUUIA» CUTHAN, a K Tpe-
TpeTbum. Hy 1 xopolwo 6bI nposoaa

TbeMy — «XONOAHBIN».

No LIBETaM He nepenyTaTthb.

MAMA TTATTIA

3syk uaer
TyAa

3emnsa

«-» UIIN «XOSNOAHBIA»

«» UMU «ropauUn»

Takue kabenu nepenaroT 6aNaHCHLIV 3ByKOBOM curHan. OH aocTa-
TOYHO XOpOLO 3AWMLLEH OT NOMeX, NO3TOMY ANIUHA ero MOXeT
6b1Tb 60nbWON. TTpU KaYecTBEHHOM MUKPOPOHHOM Kabere OHa Mo-
xeT aocturatb Ao 200 meTpos.

Kabenu ¢ pazbémamm XLR moryTt

6bITb TONTbKO «MNAMNA» — «KMAMG», Koraa pasbémsr 0603Ha4aroT
HUKAK NO-4pyromy. Hy U 3Hasa ﬂO-GHI’J’IMVICKM, TO «nana» nu-
NpaBUIIO HaMpaefieHUs 3ByKa B Ka- WweTcs Kak male, a «Mama» Kax

" il
6enax ¢ pasbémamm XLR, nerko female. He nepenyail

BbIMUCIIUTDL, YTO BbIXOA Y MUKPO-
(POHOB BCeraa moxetr 6bITb TONBLKO

A KaK OTNIUYUTL Nany OT MaMbI
nonpobyW AOraaaTbCs Cam.

«nana».
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\@ Coset ot1 Tletpa Tletposuua

\/

TTpu nalike Bceraa Nposepsii HOMepa KOHTAKTOB, KOTOpbIe
HAMUCAHBI Ha camux pasbémax. OMbIT NOKA3LIBAET, YTO AaXe
B TPEX KOHTAKTAX OYeHb Nlerko 3anyTaTbes.

\/

\@ Coset ot Tletpa Tletposuua

Ecnu Ha obbexTe BCTpeTULb CNYyYaUHO FOTOBLIW Kabesb ¢
pasbeémamum XLR «nana» - «nana» unu «Mama» - «Mama», To
He nyraunca. 9TO NPOCTO He 3BYKOBOWM Kabenb, a crneumnanu-
3UPOBAHHBIM, OT KAKOTO-TO YCTPOMCTBA.

Kabenb &eHukc — PeHukc

CoenviHeHWe O0YeHb NPOCTO., COOTBETCTBYHOLWME KOHTAKTLL COeAUHS-
roTCs Apyr ¢ Apyrom. B otnuume ot kabens ¢ pasbémamm XLR atoTt
kabenb moxeT paboTaTb B 06e CTOPOHbI.

3emna

CUrHAN «+»

CUTHaN «-»

Ha KOHTAKT «+» noaknrovaetca «I'OPSNMIZ» npoBoOA, Yalle Bcero
KPACHOro UBeTa, a Ha KOHTAKT «-» NOoAKNHoYaeTcsa «XONOAHBIN»
npoBoOA, Yallie BCero cuHero LpeTa. To ecTb curHan TYT 6anNAHCHLIN.
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~4-  TYT NOKAa3aHO NpuUmepHOe pacnosioXeHne KOHTAKTOB «+»,

”ﬁé «-» U «3emna» B pasbéme PeHUKc. Ho 3To pacnonoxeHue y
PasHLIX Npou3BOAUTENed MOXeT 6bITb pasHbIM. TToaTomy
nepea U3roToBnieHMem Kabens BHUMATeslbHoO NOCMOTpU L0-
KYMEHTAaLMHO UM MApKUPOBKY pasbeéma Ha npubope!

Kabenu XLR — ®eHukc

YacTo npumeHsemsle B CUCTeMax KOMOUHaLMM pasbeémos. ObpaTtu
BHUMGAHWE, YTO 3TU Kabenu UMetroT HanpasneHue nepeaadm 3syKa, U
3TO HAAO YYUTLIBATbL MPU UX U3FOTOBIIEHUM.

MAMA

3eyk uaer
TyAa

3emna

«+» USIU <TOPAYUIA»

«-» UNN «XONOAHBIA»

TTomeHsanocb HanpasneHue 3syKa, U XLR «mama» 3ameHseTcs Ha
XLR «nana».

TTATTA

3emna
«=» UIIN «XOSIOAHBIA»

K+» U «ropqqmﬁ»

Kabenu XLR — RCA (TronbnaH)

Takue kabenu umeroT Ha OAHOW CTOpOHe 6aNAHCHBIN CUrHAN, a Ha
Apyroui — HebanaHcHbIM. Booblwe To npocTo Tak nepexoauTsb ¢ 6a-
NAHCHOrO Ha HebanNaHCHBLIN CUrHAN U 06paTHO He OYeHb NPaBUSIBHO,
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Hy>eH XOTa 6bI «6anyH» (cam Halau yTo 3710 Takoe!). Ho obbIuHO B
WHCTaNNAauMax BCE ynpoLaroT, U Bpoae HUKTO He xanyetcs. TTpa-
BUIbHO CNAATb TaKOW Kabenb, rAae Ha 0AHOU cTopoHe pasbém XLR, a
Ha apyrou pasbem RCA, MOXHO TOMbKO 3HAs HanpasneHue nepe-
AAYU 3BYKQ.

MAMA

3syk uaer 4
TyAa

3emna

CUrHan

A ecnu 3ByK UAET B 06paTHOM HANpaABIieHUU, TO NOSBNAETCA Nepe-
MbBIYKQ MeXAy NepBbIM U TPETbUM KOHTAKTAMMU.

TTATTA

\ 3syK uaer
TyAa

3emnsa

CcUrHan

~4-  TTpv nepexoaax ¢ 6aNAHCHOrO cUrHana Ha HebanaHCHLIN U
”%9 HaobopoT OYeHb BAXHO MOMHUTb, KOrAa TpebyeTca Aenatb
MepembIUKy MexXay HeUCrosb3yeMbIM «XONOAHBIM» (MUHY-
COBBIM) CUMHASIOM U 3eMNEN.

Ecnu 6anaHcHBIN cUrHan BbIXOAHOM, TO NepeMbIUKy CTaBUTb
Hesb3g, MHaYe NoJly4aeTcs, YTo BbIXOA Npubopa NpocTo 3a-
KOpPaunBaeTCs Ha 3eMIFO, U OH MOXeT CropeTb.

Ecnu 6anaHcHbIN cUrHan BXOAHOM, TO NepeMbIYKa HyXHa
06s3aTesIbHO, MHa4Ye MOCTOBAS BXOAHAS CXeMa He CMOXeT
NPABUNBLHO MPUHSATL CUMHAN.
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Tak Kak 3aecb nepenaeTcs HebanaHCHLIN 3BYKOBOW CUMHAN, TO 3TOT
kabesib OTNIMYHO NOBUT BCe MOMEXU, U AenaTb ero AnuHHee 5 mer-
poB O4eHb onacHo. N ecnu uHxeHep Ha obbekTe NpocUT caenatb
kabenb TaKOro TUMNa 60MbLION ANUHBI, BEXTUBO HAMEKHU emy, YTO
3TO Hexopowo.

Kctatu, ecnu 3B8yk uaet us 6anaHcHoro serxoaa XLR Ha HebanaHc-
HbI RCA, TO OH nonyuaetcsa B 2 pasa Tuwe. TTonpobyn camocTos-
TeNbHO MOHSATb, NOYeMy 3TO MPOUCXOAUT.

YacTo nonyyaercs Tak, YTO AN U3rOTOBIIEHUS MepexoaHoro kabens
¢ HebanaHcHoro Bbixoaa (pasbem RCA) Ha 6anaHcHbIM (pasbem XLR)
NUCNonb3yroT 6ANAHCHBIM MUKPOQPOHHLIN Kabesb. TTpocTo MMeHHO
Takoro Kabens 06bIMHO OCTAETCS MHOMO Ha 06 bexTe Npu moHTaxe. B
TAKOM CJlyYae peKkomeHayeTcs AenaTb nepemMbIuky mexay 1 u 3 KoH-
Taktamm XLR He y 3TOro pasbéma, a B Camom Hayane Kabens, y
pasbéma RCA, Kak Ha KapTUHKe.

TTATTA

d 3syk uaer
TyAa

3emna

3emna

curHan

AHANOMUYHO peKoMeHAyeTCa NoCTynaTb U Npu U3roToBMeHUU Kabe-
new ¢ APYrUMU KOMBUHALIMAMU pa3beMoB. M onaTb NOBTOPHOCL —
He MepenyTaid, KOraa HyHa nepembIvka, a Koraa eé 6bITb He
AoNXHO!



Kabenu ®eHukc — RCA (TronbnaH)

Pazpenka uaért no tem xe Npasusiam, YTo U y Kabenewi ¢ pasbémamm
XLR. EavHcTBEHHO, TaK Kak cam $eHUKC OAUHAKOB U Ha BXOAE, U Ha
BbIXOZle CUTHANA, HAAO0 BHUMATESIbHO CNeAunTb 3a YCTAHOBKOM 3TUX
kabenen B cucteme. OcobeHHO ecnu 3apaHee cAenaHO HeCKObKO
TakMx Kabenew ¢ nepembIMKamu U 6e3, TO BHUMATENbHO NpoBepsi
KQXALIW NPU NOAKNFOYEHUU U He NepenyTai.

Kabenb ana nepenayu 3syka ¢ 6anaHcHoro sbrxoaa Ha RCA sbrnon-
HaeTcs 6e3 nepembIvKA.

3syk uaer ¢
TyAa

3emnsa

curHan

AHANOTrUYHLIV Kabenb Ana nepenaym ¢ RCA Ha 6anaHCHLIV BXOA,
TpebyeT HarMunsa NepembIYKu.

\d 3syk uaer
TyAa

3emna

curHan

Kabenu XLR — Jack 6 mm

[aHHbIe Kabenu MoryT UMeTb BAPUAHTBI KaK € 6ANAHCHBIM CUMHGa-
NOM, TaK U € HebanaHCHBIM. TyT HaAO CMOTpeTb Ha pasbem Jack —
OH MOHO UnK CTepeo (UNU, Kak TeI Tenepb 3Haelsb, pasbeém TS unu
TRS).
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TTpu 6anaHcHOM curHane ucnonbsyertcs pasbeém TRS u MUHycoBoU
CUTHAN pacnauBaeTcs Ha KONeyko BO3sie TOpLIeBOrO KOHTAKTa.

MAMA

3syk uager

—_— -
Tyaa iR --l:l:b

3emna

«-» NN «XONOAHBIA»

«+» U <FOPSAYUA»

M npu cmeHe HanpasreHUs nepeaaym 3ByKa MeHseTCs TUM pasbema
XLR ¢ «mambI» Ha «nany».

TTATTA

3syk uaer

Q=

3emna

«-» UIIN «XONOAHBIA»

«+» UJIN <rOopsuUii»

TTpu pacnatike He6anNaHCHOTO BAPUAHTA UCMOSb3YyeTCa PA3beM TUNA
TS.

MAMA

3syK uaer

"yaa = ——
—

3emna

CUTrHan

M He 3abyab caenatb nepeMbIyky y pasbéma XLR «nana».
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TTATTA

- ] .- SN 3syk uaer

Tyaa

3emna

CUTHan

O6paTtu BHUMAHWE — AaHHbIEe Kabenin UMeroT HanpaeneHue nepe-
AaYU 3BYKa. K cUACTbIO € HUMUK OWMBUTBCS TPYAHO, MPOCTO Pa3bEMBI
XLR He nonyuynTcs BOTKHYTb HEMPABUIILHO.

Kabenu ®eHukc — Jack 6 mm

Paspenka npu 6anaHcCHOM cUrHane aHanoruyHa pasaenke Kkabens ¢
pasbémom XLR. Ho noaknrouaTb rotosbIl kabenb MoxHo byaeT B
nrobom HanpasneHuu.

3emna

CUTHaN «+»

CUTHaN «-»

TTpu usrorosneHumn HebanaHcHoro kabens He06xoaAUMO BHUMA-
TesbHO ClefiuTb 3a HaSIMYMEM NepeMbIYKU.

Tyaa

-t e aer Gy —
| | -

3emna

CUTHAN «+»

M B obpaTHOM HanpasneHun.
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3emna

CUTHAN «+»

Kak Bceraa, nepembIyka AOMKHA MOHTUPOBATLCA ecnu pasbem Pe-
HUKC BTbIKaeTCs B 6ANAHCHBLIN BXOA, 3ByKA HA YCTPOUCTBE, U e€ He
AOJIXHO 6bITb ecni ®eHUKC CTOUT Ha BLIXOAE 3BYKa. He nepenytan
npU MOHTaxe.

Kabenb Mini-Jack 3.5 mm — ®eHukc (cTepeo)

YacTo ucnonb3yemslii BApUAHT Kabens AN NOAKNHOYEHUS BbIXOAA
GHANOroBOro 3BYKA U3 HOYTOYKa UM KOMMbFOTepa. Y 3TUX
YCTPOICTB 3BYKOBOW BLIXOA BbIMOJSIHEH B BUAE MHe3Aa AN MUHU-
Hxeka 3,5 mm (Yalle Bcero ceeTs10-3enéHOro LgeTa). B pasbéme
npUCyTCTBYeT HebaNaHCHLIN CTepeoCUrHan — JieBbI U NpaBbIi Ka-
HanbI.

Hu B koem cnyuae Henb3s pacnamMeaTh 3TOT Kabenb KaK-TO NO-ApY-
romMy, Hanpumep, Kak 6anaHCcHbIN. HopmanbHOro 3syka TOYHO He by-
Aer.

KaHan L KaHan R
(nesbIit) (npasbIin)
+ - L

S e m— —_— 3syK uaer =

| = vaa ARN

3emna

curHan R

curHan L
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CoseT ot Tletpa Tletposuua

TTpuBenéHHas Bbllwe pacnavika kabens xopowo pabotaet
TONbKO TOTAA, KOFAAQ KOMMbFOTEP HAXOAUTCA PSAOM CO 3BY-
KOBBIM MPOLIECCOPOM. A YTO AesaTh, eCiN Mexay HUMK ecTb
paccTosHue? Beab ANUHHBIV 3BYKOBOM Kabenb cobepeTr no
nyTv Bce nomexu!

B 3ToM cnyuae npuaértcs no6asUTL B CXeMy 2 TpaHCPOpMa-
TOpa, ANS NeBOro U AN NPABOro KaHANoB. M noaxnrouatb
WX HYXHO TaK, KGK NMOKA3aHO HA KapTUHKe.

KaHan L KaHan R
3syk uzer (nesbIin) (npasbrif)

v H+ - 1L H+HH+H
[ = m— -
:I:‘ ARn RN
Tparcpopmarop 1
curHan L «opaunii» L

emns «XonoaHsIiA» L

TpaHcpopmarop 2
curHan R «Topsunii» R

3emns E «XonoaHsIn» R

TpaHcopmaTopbI AOMKHLL HAXOAUTLCA 6NUXKE K KOMMbHO-
Tepy. OHU MOTYT 6bITb pa3HbIX NpoOU3BOAUTENEM, ANS NpU-
mepa Hennoxue Bourns SM-LP-5001.

M 3ameTb, 3eMnto Ha BXOAAX 3BYKOBOIO MpoOLIeccopa coeam-
HATb He HYXHO.

KoHrpecc-cucremsr

TTpencTasb, uTo 30 cTOnNom cuaut 20 Yenosek, U KAXAOMY HyXeH
CBOW MUKPOOH. M co cTona HyxHo npoTaHyTb 20 MUKPOGPOHHBIX
Kabenelt. A ecnu ele y Kaxa0ro A0SIKHA UMeTbCS KHOMKa ANnA
BKJIFOMEHUS MUKPOMOHA, TO HyxHo ewweé 20 kabenen ynpasneHus. A
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Tenepb 3abyab 3TOT kKowmap. Beab ans toro, 4tobbl He 6610 TAKUX
Bellel, U NPUAYMANU KOHIpecc-CUCTEMBI.

Mexay nynbtamu (3T0 U eCTb MUKPOEPOHBI C AOMOMHUTESIbHBIMU
(PYHKLIMAMU) NPOKAALIBACTCA BCErO OAUH Kabenb no Lenoyke. Ho
yalue Bcero Kabenb cneumngpUYeckuii, U, ecnm rotoBoro kabens c
pasbeéMamu HeT, TO Tebe NpUAETCA ero cnasTb.

Pacnaiika kabenen UM@PpOBLIX KOHrpecc-cuctem BOSCH

Onsa usrotosneHus kabeneu

LIMPPOBLIX KOHrpecc-cucTem
Bosch DCN, Bosch DEN NG u cTapble COBETCKME, Ha CAMOM fAere
BOSCH CCS 1000D ucrons- HemelKue U Hasbiearotca DIN — 10
3yeTca TONbKO OpUrUHASb-
HbIM Kabenb Bosch

3TU KpyrsibIe pasbemeI, NOXOXUe Ha

eCTb OHU CTAHAAPTU30BAHBLI Hemell-
KUM UHCTUTYTOM Deutsches Insti-
tut fir Normung. Cam TepmuH

LBB4116/00 (nocTasnsetca «pa3bem DIN» He o3HauaeT Kakou-
ynaxkoskamu anuHon no 100 NM60 KOHKPETHLIN TUM pa3béma A0
MeTpOoB) U CneLlunanbHbIe Tex Mop, MoKa He yKasaH Homep
pasbémsbr Bosch LBB4119/00 cTaHAaapTa.

¢ 6 KOHTAaKTamu. Pazbémebr
NOCTABNAFOTCA NAPAMU — «MNANa» NNKOC «mama». Ha kabene oba3a-
TenbHO AOJIKHBI 6bITb pasHbIe pa3bEMBL.

BHUMaTenbHO creau 3a HOMEepaMU KOHTAKTOB, OHU 3epKarsibHbL Y
«NanbI» N KMAMbI».



MAMA

BuaHo, uto coeanHarOTCA OANHAKOBbLIE KOHTAKTLI Y 060UX pasb-
émos. TTpu 3ToM onnéTka 3enéHoro nposoaa (KOHTAKTLI 2) Npunau-
BaeTcs K KOHTakTam 1, a onnértka 6enoro nposoaa (KOHTaxThI 4) K
KoHTakTam 5. EcTb ewé obwuii 3kpaH, U OH ¢ 0benx CTOpoH Npunau-
BAETCA K KOpMyCam pasbeMOos.

\@ CoseT ot Tletpa Tletposuua

3a BCe roAbl HX pasy He NOMNAnUCh 3TU pa3bEMBI U3 XOpO-
Wwel nnactmaccel. TTo3TOMy Npy Narike UX MOXHO Nerko Uc-
nopTUTb. YTOBLI KAK-TO YMeHbLWUTL 3Ty Npobremy nyule
BCEro nasTb AGHHLIW Pa3bEM BOTKHYTHIM B OTBETHYHO YaCTb.

Pacnaiika kabenelt aHanoroebIx KoHrpecc-cuctem BOSCH

CUCTeMbI BCTPeYaroTCa pefiko, TaK Kak OHWU yCTapenu, HO MOMHUTb
ux Hapo. [ina usrotosneHus kabenei koHrpecc-cuctem Bosch CCS
900 u Bosch €CS 900 Ultro uncnonbsyerca TONbKO OPUTMHATbHBIM
komnnekT Bosch LBB3316/00, sknrouarowwmii B cebs kabenb U pasb-
eémbr popmata DIN k Hemy. Pasbeémbr MeroT 7 KOHTAKTOB.

BHUMaTenbHO creau 3a HOMEepaMU KOHTAKTOB, OHU 3epKarsibHbL Y
«nNanbI» N <KMAMbI».
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BuaHo, uto coeanHAOTCA OAUHAKOBbLIE KOHTAKTLI Y 060UX pasb-
émos. TTpu 3TOM 3KpaH NpUNaMBAETCa K KOHTAKTam 2 y oboux pasb-
EMOB.
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YnpasneHue mynbTUMeAUUHBIMU
cucTemamm

Ecnu B nomelleHnn oavH Tenesmnsop U NOAKNFOUEHHBIN K HeMy HO-
yT6YK, TO YNpasnaTb 3TUM MOXHO W NPUIIAraeMbIMU NysbTamu. Ho
KOrAa KONMUYecTBO YCTPOUCTB PACTET, @ B3AUMOAEIACTBUE C HUMU
YCNOXHSeTCA, TO CNPABUTLCA C 3STUM CMOXET TOSTbKO MHOTOpYKUIA
yenoseK. A Ans O6LIYHLIX ABYPYKUX MPUAYMANU CUCTEMBI yrpasne-
HUS.

CucTema ynpassieHns — 3TO UMeHHO TO, YTO MpeBpallaeT Kyyy pas-
HOLUEPCTHOIO 060pYAOBAHUA OT PA3HLIX NPOU3BOAUTENEN B eAUHYHO
3GKOHYEHHYHO CUCTeMY, a PaAU 3TOMO U CO3AAFOTCS MYTNbTUMEAUI-
HbIe NpOeKThI.

Ona tex, KoMy uHTepecHo

YHuBepcanbHbIe CUCTEeMbI YrpassieHUs pa3pabaTbIBArOTCA HECKOb-
KUMU KPYMHBIMU PUPMAMU U 6ONMbLUMM KOSTMYECTBOM MESTKUX.
YT06bI 6BITb HEMHOIO B KypCe 34eCb NpuBeeHLI KOMMNAHUU, Npo-
AYKLMS KOTOPLIX Yallie BCero BCTpeyaeTcs Ha 06 beKkTax myrbTume-
Ava.

Extron Electronics

SBnsertca npousesoaUTenem npogeccUoHanbHOro ayAMoBU3yasb-
Horo o6opyaosaHua. LLITa6-kBapTMpa KOMNAHUU HAXOAUTCS B AHG-
xavme, wraT KanugpopHus. B 2004 roay KomnaHus BLILWIG HA pbI-
HOK cuCTem ynpaesieHus. B HacTosliee Bpems OHa NpoU3BOAUT Mpo-
LieccopblI YnpaBreHUs, KHOMOYHbIE NMaHenu, CeHCOpHbIe NaHenu u
NpOrpaMMHbIE pelleHUs.
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Crestron Electronics

TTpoussoauTtenb n AUCTpUbLIOTOP ayAUOBU3YaAsIbHORO 0bopyaoBa-
HUS GBTOMATU3ALMU U UHTerpaumm, basmpyetcsa B8 Poknu, wrat Heto-
Hxepcu. KomnaHua npoekTupyer, NpousBoAUT U pacnpocTpaHseT
obopyaosaHue, Ucnonb3yemoe Ans ynpasrieHus TeXHOIoruamu B
KOMMepUeCKUX ayAMOBU3YASIbHBIX CpeAax, TaKUX KaK KOHepeHL-
3aNIbI, KNACCHI U ayAUTOpUM.

AMX

AMmepuKaHckas kopnopaums us [lannaca cywecteyrowas ¢ 1982
roAa — KpynHeUWwuii paspaboTumk cucTem UHTerpupoBaHHOTO
ynpasneHus ayamo- U BUACOTEXHUKOM, cucTemamm 6esonacHocTy,
KJIMMATUYECKUMU U APYTUMU UHKEHEPHBIMU CUCTEMAMU 3AAHUS.

Kramer Electronics

Komnanus us Mepycanuma (M3pauns), kotopas ¢ 1981 roaa sbrnyc-
KaeT 0bopyAoOBaHWeE ANg MyNbTUMEAUMHBLIX cucTem. Cpean HOMeH-
KNaTypbl U3aesiMi ecTb U 060pyAOBaHUE ANA YNpaBeHUs.

Aten

TaliBaHbCKAs KOMMAHUS, KOTOpas 6bICTPO pa3BUBAETCS B CUCTEMAX
ynpasneHus. TToka He BCce rNaako, HO ABUXeHUe UAET B NpaBUIIb-
HOM HanpasneHuu.

iRidi

Poccuiickas komnaHus us HuxHero Taruna, HQUUMHABLLAS C NPOCTLIX
peLueHUi U AOCTUTILAS MeXAYHApOAHOrO NPOECCUOHANBHOTO
YPOBHS.

CTpyKTypa cUCTeMsI ynpaesieHus

Kaxaas cuctema ynpaeneHus Ha Kaxaom obbexTe yHUKanbHa. [syx
OAMHAKOBLIX He 6bIBaeT HUKOraa. Ho oblme YepTbl MOXHO MOMbI-
TaTbCA MOUMATD.



B B .
Yalue BCero cuctema ynpasneHmUs COCTOUT U3 HECKOSTbKUX OCHOB-
HbIX YacTen:

KoHTponnep ynpasneHus — 370 MO3r CUCTeMbI, KOTOPLIW YNpas-
nseT BCeMU YCTPOUCTBAMU U GHANU3UPYET UHPOPMALIUIO Npu 06-
weHuu ¢ Onepatopom.

MHTeppelicHbIe ycTpoucTBa — 3TO TO, C Yem obuiaetca Onepatop,
HQ YTO OH CMOTPUT U TAe HAXUMAET KHOMKU.

McnonHstowme ycTpoiicTea — 3TO Te YCTPOMCTBA, KOTOpbIE AOJSIKHbI
0TpaboTaTbh KOMAHALI OT KOHTPOJIepa YnpasieHns YTobbl BLINO-
HWUTb Npuka3s Onepatopa.

CeHcopHas naHenb

YcTpolicTea
KOMMYyTaLMK
BUACO

KoHTponnep ynpasneHus
HacTeHHas naHenb P pynp

’ YcTpolicTea
° @ 06paboTkm
900 3ByKa

TTpouve
ycTpoucTea

OnepaTop obLiaeTcs ¢ CUCTeMOol ynpasneHUs Yepes crielmarnbHbie
yCTpOUCTBA. DTO MOTYT 6bITb CEHCOpHbIE NAHenu, rae HyXHo AoTpa-
rMBATbCS 10 3KPAHA, MOTYT 6bITb NPOCTbIE HACTEHHbIE NMAHenu ¢ Me-
XAHUYECKUMU KHOMKAMU. A MOTYT BbITb U NNGHLIETHI UMK KOMMbHO-
TepbI C YCTAHOBJSIEHHLIMU MPOrPAMMAMU YNpaBrieHUs. Tbl AOMXKeH
MOHUMATb — 3TU YCTPOUCTBA BCEro NULWb cpeAcTBa oblieHus One-
patopa ¢ KOHTPOJINIEPOM YNPABIIEHUS, OHU CAMU He BbIMOMHSAFOT HU-
KGKOM NPOrpammel, @ SULLIb NepeaaroT Ha KOHTpOnnep ynpassieHus
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komaHabr Onepatopa v nokasbisaroT Onepatopy pesynbTaTbl BbI-
NONMHEHUs 3TUX KOMAHA.

TTonyuas oT Yenosexka NpUKA3bI, KOHTPOSIEP YNpaBMNEeHUs (POPMU-
pyeT BHYTpU cebs KOMAHALI AN KOHKPETHLIX YCTPOMUCTB U Nepeaaer
3TU KOMAHALI 3TUM YCTPOUCTBAM MOCPEACTBOM PA3SIUYHBLIX UHTEp-
(peiicoB ynpasneHus (Hanpumep, Yepes NIOKasbHYHO CeTb UMK UH-
Tepgpenic RS-232).

Ona tex, Kkomy uHTepecHO

Hano ans cebs o4eHb YETKO NOHUMATL NOTUKY paboTbI CUCTEM
ynpaeneHus, Aaxe ecnu Tbl He Nporpammuct. TToaTomy paccmorT-
PUM NpOCTEULINUA NpUMep paboTbI TAKOMU CUCTEMBI.

OcHoBHAA NPOrpamma ynpasrieHUs 3arpyxaerca NporpammmcTom B
KOHTpOnnep ynpasneHus. B 3Toli nporpamme OnUCaHbI Bce KO-
MGHABI, KOTOpbIE HYXHO NOAABATb HA UCMOJTHAFOLWME YCTPOUCTBA
(Hanpumep, KOMMYTATOPSI, 3BYKOBbIE MPOLIECCOPLI U NpoYee), BCe
KOMGHABI, KOTOPLIMU O6MEHUBAFOTCA NAHEeNU YNpaBrieHUs C KOH-
TPONNepom, U BCS NIOTUKA paboTbI CUCTEMLL.

Koraa Ha naHenu ynpaeneHus Onepatop HAXMMAET HeKy+o KHOMKY,
TO NOCNeAOoBATESIbHO BbIMOMHAFOTCS Clieaytolme Wark:

War 1: uHpopmaLma 0 HAXATUM Ha KHOMKY MOCTynaeT ¢ naHenm
ynpasneHus B KOHTponsep ynpasneHus. Ecnm 6b1Tb 6051ee TOUHLIM,
TO NepeaaroTCa ABe KOMAHALL — MepBas O HAXATUUM Ha KHOMKY, a
BTOpAs 06 OTMYCKaHUW KHOMKK. B cuctemax ynpaeneHus — 370 pas-
HbIe cobbrTusal [Ins Yero 310 HyXHO? Bce NpocTo, TOMBKO TaK MOXHO
OTNIUYUTL KPATKOE HAXATUE Ha KHOMKY OT ASIUHHOTO.

War 2: koHTpoNNep aHanMU3MpyeT NosnyYeHHyH KoMaHay (Unu Ko-
MGHABI), @ TAKXe CMOTPUT Ha TeKylliee COCTOSHUE UCMONMHSFOLWMUX



yCTpoOUcCTB. 3aTem OH OonpeaenseT, Kakue AeicTeus Tpebyertcs BbI-
NONHUTD.

War 3: 3tu pelicTBUa (KOMAHABL) OTNPABNAFOTCA UCMOSTHAFOLMUM
ycTpolicteam (Hanpumep, NepekntounTb BXOA HaO KOMMYTATope Unu
YBESIMUUTb FPOMKOCTb Ha ycunuTtene). To ecTb HaxaTue 0AHOM
KHOMKU Ha NaHeny ynpasrieHus MOoXeT BLI3BATH LieSIbIi pAfA KOMaHA
ANS pasHbIX YCTPOUCTB B CUCTEMe.

War 4: ucnonHarowme ycTpoiucTBa OTpabaTbIBAFOT 3TU KOMAHALL U
OTNPABNSOT 06PATHO KOHTpONNepy ynpasneHUs UHPOPMaLMO 06
YCMEeLWHOM UMW HeyCNelHOM pe3ynbTaTe BLINOJIHEHUS KOMAHA.

War 5: koHTponnep aHanusupyeT OTBETLI U MpU YCNewHOM BbINOSI-
HEeHUN KOMAHA 3anMUCbIBAeT Y cebs HOBbIE COCTOSHUS UCMOMHSHO-
LUMX YCTPOUCTB.

TTpu HeycnelwHoMm BbINOSMHeHUU (TO ecTb OWMOKAX) KOHTposep
AOJIXEeH NpeAnpUHATbL Te AeCTBUS, KOTOpbIE ONUCAN NPOrPaMMUCT.
NMmeHHO 3TOT MOMeHT U onpenenseT KBANMUPUKALUKO NPOrpammu-
cTa B pa3paboTke Nporpamm ynpasneHus. AHanms u obpaboTka pas-
NUYHBIX Npobriem aBNSeTCs OAHOU U3 CAMBIX CJIOXHBIX 30404 B
NpOrpPAMMUPOBAHUMA.

War 6: npu ycnewHoOM BLINOMHEHUU U NOCSIe COXPAHeHUs u3me-
HEHHBIX COCTOSHUIA UCMONMHSAOLWMX YCTPOUCTB, KOHTPONep ynpas-
neHUs nepeaaét KomaHay 06 U3MeHeHUU 0TobpaxeHUs Ha NaHenu
ynpasneHus. Ecnu gelicteue 66110 HeyCnelwHbIM, TO Ha NaHesnb
AOJXKHO 6bITb BbIBeAeHO cooblueHue o npobneme.

War 7: naHenb ynpaeneHus nokassieaeT Onepatopy HOBOe COCTOA-
HUe CUCTeMbI — U3MeHseT LiBeT KHOMKM, 3aXUraeT UHAUKATOPHBIN
3HAYOK, NULLET NpeAayNpexAaroLLyro HAAMUCH U T.A.
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3TU Waru pacnucaHbl Tak NOApo6bHO cneumanbHo, YTobbr bb1na no-
HATHa NOrUKa paboTbI CUCTeMbI yrnpasneHus. M ecnu kHonka Ha na-
HeJIM HUKAK He BKJIFoYaeTcs, AaXe eCniv ThIKaTb B He€ NMOCTOSHHO, TO
Tenepb TbI JOSKEH NOHUMATb, YTO UMeeTCa Lienas Lienoyka cobbl-
TUW, KOTOpbIE AOMKHLI MPOU3OUTU HA PA3HBLIX 3TAMNAX, U OWMOKA Ha
nrobom 3Tane MoxeT NOMelaTb HOPMATTbHOMY BLINOSTHEHUHO KO-
MQHABI.

CTaHAGpTHbIE UHTEep@eiCLl AN CUMHAMIOB YNpaseHus

CucTema ynpasneHus UCnonb3yet MHOXecTBO cnocobos Ans nepe-
AQYU KOMGHA ApPYTUM YCTpOUCTBAM. HacTb UHTepgeicoB aBNaHoTCS
CTAHAAPTHBIMM, APYras YacTb pa3pabaTbIBANACh KOMMNAHUAMU NPO-
U3BOAUTENAMU CAMUX CUCTEM ynpasneHus. Huxe nepevncreHsr
Hamnboree 4YacTo UCNOJSIb3yembie UHTEpEEenChI.

WHTeppetic RS-232

OZfMH U3 CambIX CTAPbIX UHTEP(PENCOoB AN NOCneno-
BATESIbHOW Nepenaqm AAHHLIX. TeKylmid BapuaHT RS-
232C cywecTsyer yxe ¢ 1969 roaal B HacToswee
Bpems nepeaasath AAHHLIE YXe HeaKTyasbHO, TaK Kak
nosBUIUCL 60nee CKOPOCTHbIE COBPeMeHHbIEe UHTep-
(PeUCbI, HO ANS YNPABIeHUs PasfUYHBIMU YCTPOUCTBAMU UHTEp-
(Penc A0 CUX NOp OTSIMYHO MOAXOAUT U GKTUBHO UCMOMb3yeTcs.




HepnocTaTkom 3TOro UHTeppeica

ABNSETCA HEO6XOAUMOCTDb BPYyY- TlocnenoearenbHas nepeaada

HYFO HaCTPaMBATb BCE MAPa- AAHHBIX — KOraa ece AaHHbIe

o nepenaroTca No oAHOMY Npo-
MeTpbl, HUKAKOU asToMaTtuye-

N o BoAy napososukom. TTapan-
CKOW HACTPOUKU KaK CKOPOCTH,

TaK U APYrux pexmmos Het. TTpo-
CTO paHblue 06 3TOM KaK-TO He

NenbHas — Koraa AaHHbIe be-
FYT NOpUUNAMU MO HECKOJTbKUM

NpoOBOAAM OAHOBPEMEHHO.
304yMbIBASIUCD.

Ona tex, KoMy uHTepecHo

NHTeppeinic RS-232 umeeT HeCKOSbKO NApaMeTpOB HACTPOUKU, KO-
TOpbIe BbIOUPAOTCA U3 KOHEYHOT O YUCIIa BAPUAHTOB:

CxopocTb obmeHa AGHHBIMU 3aAaeTcs B 6oaax (bUTax B cekyHay) U
yalle BCero BbI6UpaeTca U3 psaaa CTaHAAPTHBIX 3HaveHu (300,
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200).

Konuuectso 6UT AaHHBIX MoXeT 6bITb OT b 0 8.

KoHTponb Y€THOCTU MOXeT 6bITb YETHBIM (even) UnU HeYETHLIM
(odd).

OnuHa cton-6uta MoXeT cOCTaBNATb OAHY, MONTOPLI UNU ABe
ANUTENbHOCTU 6UTa.

CaMbIM BaXHBIM SBNISIETCS TO, YTO BCe 3TU NAPAMeTpLI Yy nepeaart-
UMKQ AOSIKHBI NOJTHOCTLHO COOTBETCTBOBATL MAPAMETPAM Y MPUEM-
HUKQ, UHAYe HUKAKOM Nepeaayu AaHHBIX He byaer.

M3HauanbHO UHTepgelic uMen CTaHAAPTHLIM pasbém DB-25 ¢ 25-+o
KOHTakTamu. TToToMm Bce ualle CTan NPUMEHATLCS 9-TU KOHTAKTHBIM
pasbém DE-9, KOTOpLIN MO NpUBLIYKE BCe NPOAOIIXASWN HA3bIBATL
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DB-9. Ho celiuac aKTUBHO UCNOSb3YHOTCS TAKKE KNEeMMHUKM Pe-
HUKC, WTekepbl mini-Jack U Aaxe pasbeEMbI ANA NOKANbHLIX CeTel
RJ-45.

OTcrona BUAHO, YTO BAPUAHTOB Kabesel Ans 3TOro UHTepgemnca mo-
XeT 6bITb BesIMKOe MHOXecTBO. K coxaneHuo, Tak U He NosBUIOChH
HOPMAbHLIX CTAHAAPTOB, KAKUE Pa3bEMBI AOSIXHLI ObITb YCTAHOB-
NeHbI Ha YCTPOUCTBAX U KAKOW TUN Nepeaayu UCMonb3osath. YcTos-
NOCb TONbKO TO, YTO Y KOMMNbHOTEPOB UCMONb3YHOT pasbeém DE-9
«nana».

Haubonee vacto npumeHstotcs kabenu DE-9 «nana» Ha DE-9
«MAama» C pacnamkon Bcero 3-x Hoxek B MpSMOM BapuaHTe (Bce
KOHTAKTLI HQ OAHOM pPasbeéMe UAYT Ha TaKUe Xe Ha ApYrom):

TTATTA MAMA

3emns

WU KpOCCOBOM (KOHTAKTBI 2 U 3 UAYT Ha KOHTAKTLI 3 U 2 COOTBeT-
CTBEHHO):

TTATTA MAMA

3emnsa
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Bbr6paTth NpasunbHLIN Kabenb MOXHO TOJIbKO U3YyUMB AOKYMEHTA-
LMo, UTO6BI COeAUHUTD BLIXOA TX C OAHOM CTOPOHLI Kabens co
BXOAOM RX ¢ ApYroi 1 aHanoruyHoO B MPOTUBOMOSOXHYHO CTOPOHY.

|
B 6onbluMHCTBE CUCTEM ynpaBreHus BeIxos ¢
RS-232 caenaH Ha pasbémax PeHukc. B Ta- ﬁ ﬁ@
Tx Rx O ATSCTS) [ Tx fx G Tx Rx G 1
KUX CITy4asx NpUXOAUTCS CAMOCTOSTENbHO P ——
U3roTasnueath kabenu ynpasreHns Ans yCTpOUCTB C BXOAHBIM
pasbeémom Tuna DE-9 «nana»:

3emna

NN «KMama».

3emna

N onaTb 06palaro BHUMaHWE, YTO 2 U 3 KOHTAKTLI MOTYT NpUnam-
BATbCA KAK HA PUCYHKAX, TAK U HAO6OPOT.

Ona Tex, KOMy uUHTepecHoO

Kak TbI yxe noHan, ans paboter RS-232 0cTatoMHO TpEX NpOBO-
AOB. Ho MHOrAa BCTPeYaroTCa KNeMMBI C NATbHO KOHTAKTaMU. A U3-
HAYanbHO Pa3bEM AN 3TOrO UHTepgenca umen Boobie 25 KoHTax-
Tos8!
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TTpocTo y 3TOro UHTepenca UMeeTCs MHOXeCTBO peXUMOoB nepe-
AQYU AGHHBIX. M NpaKTUYECKU BCe OHU NepecTasiv UCNOSIb30BATLCA.
A OCTancs TONbKO TOT, ANA KOTOPOrO HyXHbI BCero TpU NpoOBOAQ.

YacTo ucnonb3yroT kabenu ¢ pasbeémamm SeHUKC ¢ ABYX CTOPOH.
Takue penatb Npolue BCero, TaK KaK KOHTAKTLI NOAMUCAHLI, U HAAO
BCEro NULWb NpUCOeaUHUTL TX K RX B 0aHY CTOPOHY U Tak xe B 06-
PaTHYHO.

3emna

B oblem paccmatpuBaTb MHOrOUYUCIEHHbIE BAPUAGHTLI Kabeseut TyT
He UMeeT CMbICNa. Haao BHUMATENbHO YNTATb LOKYMEHTALMIO U TO-
rAa BCe NOMyYuTCS.

HanbHOCTb Nepeaayn CUrHanoB B 3TOM UHTepgence 3aBUCUT OT BbI-
6paHHOM CKOPOCTU U KaYeCTBa NPOBOAHUKA, U MOXET AOCTUMaTb
1000 meTpoB Ha MUHUMAIBHBIX CKOPOCTAX.

\@ CoseT ot Tletpa Tletposuua

OueHb 4acTo Npu U3roTossieHUn kabena RS-232 Ha obbekTe
ucnonb3yertcs obpesku BUTOM napsl. VX Bceraa mHOro octa-
€TCA NPU MOHTAXE CUCTEM.

YT06LI NpUBECTU BCE K Honee-meHee eanHOObpasHOMY BUAY
W He CUJIbHO AyMaTb, ANS 3eMNU Npeanarako UCnonb3osath
KOPUYHEBbIM NpOBOA, a ANS NepeAaqn AGHHLIX — OpaHXe-
BbIM U 3eNEHbIN KpecT-HakpecT. OcTanbHbIe NpoBoAa syylle
OTKYCLIBATb, YTOBLI He Mellanu.
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Coset ot Tletpa TletpoBsuua

Ecnu Ha paszbémax RS-232 tvna @eHukc Bceraa ecTb
Haanueu Rx u Tx, n nerko onpeaenuTb NO KAKOMY KOHTAKTY
WAET nepeaada, a No Kakomy npuém, To Ha pasbeémax tuna
DE-9 Haanwucel HeT. U ecnu aokymeHTaumMs yTepsHa, TO no-
HSATb, KAKOW KOHTAKT NepeAaeT AaHHbIE, G KaKOW NMpUHUMaeT
MOXHO MpU MNOMOLLU MYSIbTUMETPA.

Hazo BbI16path pexum usmepeHus NoCTOSHHOTO HAMPSXeHUs,
W YEPHBIM LUYN MYyNbTUMETPA NOAKMHOUUTL K KOHTAKTY 5
(3emne). A KpacHLIM LWYNOM MOCNeAoBaTesNbHO NPUKOC-
HYTbCS K KOHTAKTam 2 U 3. TOT KOHTAKT, rAe ecTb Hanpsixe-
Hue npumepHo -5 BonbT asnsertca nepeaatumkom (Tx), a rae
HeT HanpsxeHusa — npuémHukom (Rx). TToHaTHO, uTo camo
YCTPOMCTBO NMpU 3TOM U3MEpeHUU AOMKHO BbITb BKIIHOUEHO.

TTomumo uHTeppetica RS-232 nHoraa B cuctemax mynbTumeama
NUCNOonb3yroT UHTepgelicbr RS-422 u RS-485. OHuM He oyeHb pac-
NPOCTPAHEHLI, U NPU He0bXOAUMOCTU paboTbI C HUMMU Nyulle NoYU-
TaTb AOKYMEHTALMHO.

LLunHa USB

CoBpeMeHHbIN YHUBepCasbHbINM UHTepgeiic,
KOTOpbIM B HALIMX CUCTEMax Yalle BCero uc-
Nonb3yeTca AN HAYANbHOrO KOHPUIYPUPOBAHUS

YCTPOUCTB U 3aNUBKM NPOLINBOK. B KayecTee UHTepgelica ynpaene-
HUA NMOKa NPUMEHSEeTCS Maslo, HO NepCcneKTUBLI y Hero Xopoluue.
Ka6enu Ans 3TOW WWHBI BbINYCKAOTCSA FOTOBbIE, O6bIYHO ANUHOM He

6onee 5 metpos. [1na nepeaaym Ha 6onblume paccTosHUs TpebyroTcs
nu6o cneumanbHele kabenu, NM60 AONONHUTESbHbIE YCTPOUCTBA
YANUHUTENU.
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Cnucok pa3'béMOB, KOTOPbIMU OKAHYMNBAHOTCA kabenu, AOBONbHO

uwlpoxmﬁ. 3TO HAKOMUOCb NOCTENeHHO U3-3a NOCTOAHHOIrO MOBbLI-

LeHUa CKOpOCTeW nepeaadn U MUHUaTHopusaumm. K cuactoro, ceut-

4ac NPOUCXOAUT Nepexon K eAUHOMY pasbEMy, KOTOpPLIM HA3bIBA-
etca USB Type-C, u ecTb Hagexaa, 4To 3o0napk ¢ kabensmu USB

CKOpPO 3aKOHYUTCA.

USB Type-A — nepBbIf BHeAPEHHLIN
Pa3beM AN CTOPOHBLI KOHTpOnnepa
WUWHBI (KOMMbLOTEpA).

USB Type-A sepcuun 3.0 — umeer
AONOJSHUTENbHbIE KOHTAKTLL ANS
yBenuyeHus ckopoctu. OTnmyaetcs
CUHUM LiBeTOM. MOXHO BTHIKATH B
cTapble rHE3Aa, TaK KaK OHW
NONHOCTbHO coBMeCcTUMBL. TTpocTo
cKopocTb byaeT nomeHblue.

USB Type-B — nepsbIii BHeApEHHLIN
Pasbeém AN NOAKMNHOYEHUS YCTPOUCTB
(Hanpumep, NpUHTEpOB).

USB Type-B sepcun 3.0 —
AanbHeWlwee pa3suTUe Ans
yBEnUYeHUs CKOpOCTU Nepeaayu
AGHHbLIX. MimeeT cuHuii LBeT. Ero
Hesnb3s BOTKHYTb B pa3beém
npeabIAyLLMX BEPCUM, XOTA cTapble
Pa3sbEMbI OTSIMYHO BTLIKGOTCS U
pabotaroT B rHE3aax 3.0.
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USB Type-C — camas cospemeHHas
Bepcus pasbéma. Kabenb ¢ obenx
CTOPOH MOXEeT UMeTb OAUHAKOBbIE
pasbémsr. Ho BbINycKaroTCa U
nepexofHsle kabenu, ¢ OAHOU U3
CTOPOH KOTOPOrO HAXOAUTCS Pa3bEM
Type-A.

Mini USB — ymeHbLUeHHBIV BapUAHT
pasbéma Type-B. [loBosIbHO peaKuii.
Yawe Bcero npumeHsncs ans
BHELWHUX XECTKUX ANCKOB. B Hawmx
CUCTEMaxX MHOTUE YCTPOIACTBA UMEHOT
3TOT NOPT ANS KOHPUIYPUPOBAHUS.

Micro USB — cambIiA MUHUATHOPHBIIM
BAPUAHT pasbéma USB Type-B.
M3HauanbHO paspabaTbisancs ans
COTOBLIX TeSIe(POHOB U CTAS OYeHb
pacnpoCTpaHEHHLIM U3-3a 3TOTO.

Micro USB sepcum 3.0 — BapuaHT
Micro USB ¢ gononHUTenbHeIMM
KOHTaKkTamm. B ocHosHOM
NpUMeHseTCsa AN NOAKNHOYeHUs
NepeHOCHBIX XECTKUX AUCKOB.

KctaTth, nokasaHHbIe TyT pasbémbr Mini USB u Micro USB 3ameHstoT
pasbém USB Type-B Ha kabensax. Ho okasbiaercs, YTo y NpUBLIY-
Horo Bcem pasbéma USB Type-A Toxe UMeroTCs BAPUAHTLL MUHU U
MUKpO. Ho g ux He BuAaen HUKorAaa.

Ona Tex, KOMy uUHTepecHoO

TTpocTto Ans uHpopmaumu. Kabenu, koTopsie UMeroT ¢ OAHOU CTO-
poHbI pasbém USB Type-A, a ¢ apyrot USB Type-C HeepHO noka-
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3bIBAFOT 6J10KY MUTAHUS BO3MOXHYHO MOLLHOCTb Nepeaayn 3neKTpo-
MUTAHUA. M 3TO, B HEKOTOPLIX CJy4asx, MOXeT NnospeamuTb 650K nu-
TAHUA UK 3apsxaemoe YCTPOUCTBO. AKKypaTHee C MOLLHBIMU 3a-
paaKaMU.

UK ynpasneHue

B MynbTUMeAUMHBIX CUCTEeMaX UHOTrAA NPUXOAUTCS UCMONb30BATL
6b1TOBOC 060PYAOBAHUE, U YACTO OHO He UMeeT HUKAKOro ApYyroro
ynpasneHmusa, Kpome npuaraemoro MHPPAKpacHoro nysnbta. Yrobbr
3TU YCTPOMCTBA MOFNU paboTaTb B eAUHOM CUCTEMe, CMIUCOK UHTep-
pevicos aononHunu UK uHteppenicamu.

K cneumanbHomy BbIxoay KOHTposfiepa ynpasne-
Husa noakntovaetcs UK amutTep, npeacrasnsto-
\ LM co60M OB6LIYHBIN UHQPPAKPACHBIN CBETOAUOA.
“  Cam cBeToAmnos 06bIYHO UMeeT PopMy, YAObHYHO
Ans npukneusaHua k UK aatumky Ha ycTporicTse.
CneuuanbHbIe 6U6NUOTEKU COACPXAT KOMAHABL ANS PA3HOro TUNA
YCTPOUCTB U MPUMEHSFOTCS NPOrPAMMUCTOM AnNs paboThI CUCTEMBL.

OCHOBHbIM HeAOCTATKOM TAKUX UHTEp-

o o WK usnyyeHue He
Pencos aBSeTCs OTCyTCTBUE 06pClTHOM Y

BUAHO OBLIYHLIM B3rng-
Aom. [ina nposepku pa-
6oTocnocobHoOCTU cBe-

cBa3un. HeBo3MOXHO Y3HATb, B KAKOM pe-
KUMe HaXoAUTCa ynpaensaemoe YCTpOI‘Z-
CTBO B HACTOAWMUU MOMEHT BpeMeHU. ToAMOAa Nyvlle CMOT-
ﬂO3TOMy NPUMEHATb TAKOU UHTeppenc peTb Ha Hero Yepes Ka-
B NPOXPECCUOHASIbHBIX CUCTEMAX MOXHO Mepy CMapTOHa.

TONbKO B KpaliHem cnyuae.



\@ Coset o1 Tletpa TlerpoBuua

\/

Ecnu aeno Bce-Taku AoWNO A0 NpUMeHeHUs 3Toro Tuna
ynpasreHus yCTpoMCTBaMU, TO CAMBIM BHUMATESTbHBIM 06pa-
30M OTHeCUCb K MOArOTOBKe MecTa ASs NMPUKIIeUBaHUS cee-
ToAMoAa Ha kopnyce npubopa. Ob6sa3aTesibHO 0YUCTU U 0bes-
XUPb 3TO MeCTO, TAK KaK NJI0XO NMPUKIEeHHBIN ABYXCTOPOH-
HUW CKOTY CO BpemMeHeM MoxeT oTnenutbes. ObuaHo, ecnu
W3-3a TAKOM MenoYU YCTPOCTBO NepecTaHeT pearnpoeath Ha
KOMaHAbI oneparopa.

YnpaeneHue No nokanbHoM cetu

YacTb ycTporcTs Ans paboThl € BUACO U 3BYKOM UMELOT CeTeBOU
MopT, Yepe3 KOTOPLIM MOXHO YNpasBnaTb 3TUM YCTPOUCTBOM. KoH-
Tponnep ynpasneHus Tak xe umeeT Takon nopt. TToaTomy aocra-
TOYHO MOAKNFOUUTDL BCE YCTPOUCTBA K kKommyTaTopy JIBC, HacTpouTsb
NpaBUIIbHLIE NAPAMETpPLI CeTU U B MPOrpamme ynpassieHUs 3Tu
YCTPOMCTBA CTAHYT AOCTYNHLIMU. OYeHb yaobHo.

Ona tex, KoMy uHTepecHo

MHoruve suaeorkonekmu BKC umerot cetesolt nopt, Yepes KOTOpbIU
MOXHO UM ynpasnaTb. HO NoYemy-To OT KOHTpOMepa K Koaeky ya-
CTO NPOTSHYT elwé u kabenb RS-232. HUKoraa He 3aaymbiBancs, no-
Yemy?

CeTeBOW NOPT BUAEOKOAEKA NMPAKTUYECKU BCeraa UMeeT BLIXOA B
NHTepHeT, YTOOLI COeAUHATLCA C IFOABMU U3 APYTUX FOPOLOB U
cTpaH. Ecnu 3TOT NOPT NOAKNFOUUTL K NTOKANbHOM CeTu ynpasne-
HUS, TO Hexopoluue AU CMOTYT 3aN1e3Tb BO BHYTPeHHIORO ceTb U
HaBpeaAUTb. A Yepe3 UHTepgenc RS-232 HUYero caenaTtb He CMOryT.
TTosatomy 6e3onacHee Koaek BoobLe He BKMHOUATb BO BHYTPEeHHHOHO
NOKAsIbHYHO CeTb.
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Pene u CyXue KOHTAKTbI

HekoTopbIe yCTPOUCTBA — LUTOPLI, SKPAHBI, TAMMLI OCBELEeHUS —
ynpasnaroTca NpOCTLIMU pene. Takue pene 06bI4HO NIM6O BCTPOEHLI
B KOHTpOJnep ynpaeneHus, Nnbo umeroTca B cneumanbHbIX 6nokax
pacwmpeHus. 3Tu pene 06bI4HO paboTaroT € ManbIMU Tokamu. TTo-
3TOMY NpU HE06XO0AUMOCTU KOMMYTALIMU 6OMbLIMX TOKOB CTABATCS
AONOJSHUTE bHbIE CUIIOBLIE pesle.

CyXue KOHTAKTLI NO3BOMNSHOT NOSYYaTb UH(POPMALIUIO O TeKyLLem
COCTOSHUU YNpaBnsembIX YCTpoucTs. Kak npumep, no MHgpopmaumm
OT KOHTAKTOB-KOHLIEBUKOB Pa3ABUXHLIX CTEH MOXHO MOHSTb, B Ka-
KOM COCTOSHUU B AAHHLIA MOMEHT HOXOAUTCA NOoMellieHUue: pasae-
NeHO OHO Ha OTAesbHbIE He3aBUCUMBIE YaCTU UMU UCMONb3yeTCs
KaK eiMHOe LiesibHoe NPpOCTpaHCTBO. M B COOTBETCTBUMU C 3TUM,
MOXHO GBTOMATUYECKU MEHATb GNrOpUTM yNpasnieHUs nomellie-
HUeM. Kpome 3TOro, K CyXmm KOHTAKTAM YACTO MOAKMHOYArOTCS AAT-
YMKM NPUCYTCTBUSA B NOMELLEHUU.

CneumanusMpoBaHHbIe WWHLL yNpaeieHus

CUCTeMbI YNpasreHUs UHTerpupyroT CoBeplleHHO pasHoe o6opyao-
BAHUeE C PasHLIM HasHaveHueMm. TToaTomy Tebe Ha o6bekTe MoryT
BCTPETUTLCS HA3BAHUS CMELMANbHBIX WMH YNpasieHus, U 4tobbr
MOHUMATb, O YeM peyb, HUXe NepevncrieHbl HeKOoTopbIe U3 HUX.

KNX — KOMMYHUKAQLIMOHHAS WWHQ, WWUPOKO UCMONb3yemas Ans aB-
TOMATU3ALUU 3AAHUN. DTO eAUHCTBEHHBIN B MUPE OTKPLITHIA CTAH-
AAPT YNpasneHus Ana cnefyrolwmx 351eMeHTOB: OcBellieHue, Ynpas-
NeHve WTOpamMm1, OToMNseHue, ynpasrieHue 6bITOBOV TeXHUKOU U
npoyee.



B C BN
DALI — cTaHAGpTHLIV LMEPOBOM NPOTOKON YNpassieHUs ocselle-
Huem. OyeHb yaobeH B MOHTaxXe U HAaCTporike, 0CO6eHHO NpuU CroX-

HBIX QNITOPUTMAaxX OCBellieHUs. Bce ycTpolicTBa NpoCTo coeAuHsHOTCS
No LenoYKe U UMeroT pasHble aapeca.

0-10B — ctaHaapT perynmposaHus oceellieHus B nomelueHusx. Cra-
PbI GHANIOTOBbIM MPOTOKOI, HO YCTPOCTBA ANS Hero Bce el BbI-
nycKaroTcs.

DMX512 — 370t cTaHAapT 6611 paspaboTaH ANS LMPPOBLIX CeTeu
nepeaaym AAHHBIX, UCMOMb3yeMbIX ANS YNpaBneHus CBeTOAUOA-
HBIMU UCTOYHUKAMU CBETA U APYFrUMMU yCTpoucTeamu. Ho valle
BCEro OH UCNONb3yeTCs B KOHLEPTHOM OCBeLLeHUU, TaK Kak ymeeT
KpacuBO KpyTUTb pasHOLIBETHbIE MPOXEKTOpLI Ha CLieHe.

YnpasneHue yMHbIM Aomom no npoTtokony KNX

Ewe 8 1990 roay 6b1na cospaHa accoumaums EIBA co /\
WwTa6-KkBapTUpoli B . bproccens (Benbrua). OcHoeare- K # i X
Namu 6bINU TaKMe KOMNAHUKU, Kak Siemens, Gira,

ABB, Berker, Jung u apyrue — scero 15 komnaHuii. A B mae 1999

roaa npousowno obbeanHeHUe 3TOU U APYrUX Fpynn B eAMHYHO ac-

coumaumio, KoTopas nosyumna HaseaHue «Accoumauma KNX».

KoHeuHo, cuctemsbr Ha 6a3e KNX uvallie Bcero npumeHsroTCs B ym-
HBIX AOMAX. HO HeKoTopbIe YacTU 3TUX CUCTEM BMOSTHE MOryT OKa-
3aTbCS U Ha HaWwux obbexTax.

Ans kommyTaumMm 06opyaoBaHUA Yallie BCero UCMOJSIb3yeTca cneum-
anbHLIN Kabenb, KOTOPLIA UMeeT ABe BUTbIE Napbl CNAOWHOMO Npo-
BOAHWUKA C 3KPAHOM U3 (POSbIU U APEHAXHOW NPOBOJIOKOMN.
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3TOT Kabenb MOXHO NPOTArUBATL NAPANTIENbHO CUNOBLIM MUTAHO-
WUM Kabenam B Tex xe NOTKax U Tpybax. Bce ycTpoiicTsa Ha WnHe
MOTYT COeAUHATLCA NOCNeA0BATeNbHO UMM 38e340U. 3anpelleHo
UMeTb 3aKOJTbLIOBKU MpU COeAUHEHUMN YCTPOUCTB.

OAnHa napa ucnonb3syeTca AnNg Nepeaayu CUrHANOoB ynpasrieHus.
TTpy 3TOM KpacHbIV NpPOBOA NOAKNFOUAETCSA K KNEMMaM «+», a Yep-
HbIW K KIeMMaM «-»,

Btopas napa valle Bcero UCnosb3yeTcs ANS NOAGYU HU3KOBOMbT-
HOFO HanpsXeHWUs Ha ycTpocTea. Ecnu 3Ta napa ucnonbsyercs B
KauecTBe BTOPOU NIUHUW ANA Nepefauu AAHHBIX, TO TOrAa KENThIN
MPOBOA UCMOSb3yeTCs KaK «+», a 6enbIid KaK «-».

Ons noakntoueHus k cet KNX Ha ycTpoiicTeax ume-
FOTCS CbEMHbIE pa3bEMBI KPACHO-YEPHOTO U KENTO-Ce-
poro LBeToB. Bce nposoaa cooTBeTCTBYHOLWMX LIBETOB

o

NOAKMFOYAFOTCA K CBOUM KJTeMMAM, TaK YTO OWMbUTLCA

MpYU MOHTaXe TPyaAHO. M camu pasbembL MOXHO Ha Xoay .
CHUMATb C YCTPOUCTB, MpU 3TOM CeTb COXPaHSeT CBOHO -

="
paboTocnocobHOCTb.

~.4-  VHOraa npu moHTaxe HyXHO BbITAWUTL MNPOBOA U3 KIIEMMBI.

”ﬁﬁ Cnenatb 3TO MOXHO, HO AeCTBOBATL TpebyeTcs OYeHb aKKy-
paTtHo. TTpOoCcTO NOKpy4YMBaM NPOBOA HEMHOTO U TSHU ero.
Cnepum, uTo 6bI OH He obopeancs.

A UTO AenaTb C NPOBOAAMU KENTLIM U 6esbIM, eC/U Ha YCTPOUCTBe
HeT cooTBeTCTBYHOLEW KnemmbI? TyT Tebe nomoxeT uHxeHep. Ecnu
B CeTU eCTb YCTPOMCTBA C AONOMHUTESIbHBIM NUTAHWEM (a 3TO U
obecneuynBaroT AaHHbLIE NPOBOAQ), TO UX HAAO COEAUHUTL MeXay
coboi NHoBbIM KayecTBeHHBIM Cnocobom. A ecnu TAKUX HeT, TO
MOXHO NP0 HUX 3a6bITb.



Ona Tex, KOMy uUHTepecHO

YnpaeneHue no npotokony KNX moxet pabotatb ¢ pasnnuyHbIMU
cnocobamu nepenaym AAHHLIX:

o YHpaBneHme C UCNONb30BAHUEM BUTOU napeor.

e YnpaeneHwe No CUNOBLIM NUHUAM (TO ecTb Yepe3 ObbIYHbIE po-
3eTKn).

e YnpasneHuwe Yepes JIOKASIbHYHO CeTb B MOMELLEHUU.
e YnpaeneHwe No paauoKaHarny.

Kak euauwb, WUHa oYeHb YHuUBepcanbHasa n rmbkas.

YnpaeneHue oceelyeHuem no npotokony DALT

Cuctembl oCBelleHUs B COBpeMEHHbIX opuUucax @

MOCTOSAHHO YCNOXHAOTCA. [1na 3KOHOMUU 3neK- Digital Addressable Lighting Interface
TPUYECTBA B CUCTEMAX MOSBASFOTCA pasHbIE AATYUKU, UCNOMb3yeTCs
ANMMUPOBAHUE (NNIABHOE U3MeHeHUe APKOCTU CBETUMBbHUKA) UCTOY-
HuKos ceeTa. [la u yaobcTea ynpasneHUs cBeTOM Takxe Heobxo-
AnmbL. TTpy KNaccuyeckou cxeme NOAKNFOYEHUS OCBeLLeHUs XOpo-
LMW 3NEeKTPUK MOXeT cAeniaTb MHOroe, HO pelueHue byaeT oyeHb
CNOXHBIM W 3anyTaHHbIM. TTonpobyii NONpOCcUTL 31eKTPUKA HapU-
COBATb CXeMy, NO3BONAFOLLYHO BKIFOYUATb U BLIKHOUATH CBET U3 TPEX
TOYeK OAHOBPEeMeHHO — U TbI CaM BCE NMOUMELLb.
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Ans ynpolueHua cosaaHua cospe-
MEHHBIX CUCTEM OCBeLLeHUS U 6bIN HaseaHue npotokona DALT
npuaymaH npotokon DALI. Pa6ota paclln@poBeIBaerca kax
«Digital Addressable Lighting
Haz NpOTOKONOM Havanacb 8 1998
Interface», uto nepesoamTCA
roay, a yxe ¢ 1999 roaa nossu-

N kak «Llugpposoli aapecyembrii
nuco nepeble DALI-ycTpoucTea. UHTepeiic ocselLleHus».

TTpakTuyeckm Tebe HyXHO 3HaTb,

UTO KO BCEM CBETUIIbHUKAM MPOCTO NOABOAUTCS 3M1EKTPONUTAHUE
230 BonbT 1 WKHa ynpaenieHUs. A KO BCemM AATYUKAM U BLIKHOYA-
TensM NpoCTO LWUWHA YNpasneHus (OHU Jdlle BCero NUTaroTcs oT
Hee). U Bcel [danblwe nrobble AeliCTBUS MOXHO Nerko 3anporpammm-
poBATb CMELUANbHOW NPOrPAMMOM U He HYXHO TSHYTb OT pasHbIX
BbIKMFOYATenelt OTAesnbHbIe NPOBOAA HA pasHbIe rpynnbl CBETUIb-
HUKOB.

LUnHa ynpasneHua ana npotokona DALI BbrnonHsetcs U3 obbry-
HOro ABYXMNPOBOAHOrO Kabens, KOTOpbIA UCMOJIb3YHOT ANS 3N1eKTpo-
nuTaHUa. OT ceyeHUs 3aBUCUT MAKCUMAIIbHAS AJIMHA WUHBL. 3TO
CBA3AGHO C TeM, YTO HanpsxeHue Ha WuHe Bcero 16 BonbT (aonycka-
etca o7 9,5 no 22,4 Bonbt), U Nnosatomy Kabenb He AONXKeH CUNbHO
BNIUATb HQ NaAeHUe HanpaxeHUus.

CeueHue kabena | MakcumanbHaa ASMHG WKUHBL
1,5 mm? 300 metpos
0,75 mm? 150 meTpos

0,5 mm? 100 meTpos



~4-  Ons wuHer DALT Henb3a npumeHsaTb BUTYro napy. CeveHue
’ﬁ* 3TOro Kabens HefOCTATOUHO ANt HOPMATTbHOW pabOThI LWMHBI.
YcTpolicTBa AOSIXHBI NOAKNHFOMATLCS K LWWHE NOCNea0Ba-
TenbHO. Tak xe AoNycKaroTcs pa3seTsrieHus B Nobom mecte.
TTpy 3TOM HU B KOeM Cryyae He AOSIKHO NOSBNSTLCS 3aKOJb-
uosok. TTpoknaaky WwuHbL DALT MOXHO BeCTU B OAHOM KO-
pobe c cUNoBbIM MPOBOAOM UMM UCMONb30BATL OAUH Kaberb
C HeO6XOAUMBIM KONUYECTBOM XU, TO eCTb UCMONb30BATb
NSTUXUIbHBIV Kabenb. [lna npoknaaku wuHer DALT He Tpe-
byetca cobnroaeHns NonNapHOCTU.

Ona Tex, KOMy uUHTepecHoO

B nocneaHee spems aktusHO passusaetcs ctaHaapt DALI-2. Otnu-
UMs CTAPOrO U HOBOFO CTAHAAPTA UHTEPECHBI TOJIbKO Cneumanu-
CTam, Tebe xe LOCTATOUHO 3HATb, YTO B OAHOU CUCTEME MOXHO UC-
NoJ1b30BATb YCTPOMUCTBA 06OUX CTAHAAPTOB NPAKTUYECKU B NFO6OM
kKombuHauuu. TTpocTto yctpouctea DALI-2 nuwatca Yactm ceomx
BO3MOXHOCTeW U Bce byaeT paboTtatb no npotokony DALT.

Ona tex, KoMy uHTepecHo

CpeAv NapameTpoB, KOTOpbIe OMUCBIBAFOT OCBelleHue B nomelle-
HUAX, UMeeTCa U TaK HasbIBaemas «LieToBaa Temnepatypa». Thl
MOXellb YCNbIWATb 3TO NPU pasroBope UHXeHepa ¢ 3aKkasuymkom. He
3aAyMbIBANCA, YTO 3TO TaKoe?

C TOUKM 3peHUna PU3UKM, 3TO Ta TemnepaTypa, O KOTOpPOU Haao
pasorpeTb abCcontOTHO YEpHOe Teno (KOToporo He 6bIBaeT), YTOOLI
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OHO CTaJ10 CBETUTLCA C OMNpeAenéHHbIM OTTeHKoM. TToTomy U Usme-
psetcsa B rpafycax, npasaa He Llenbcua, Kak TeI NpuBbIK, a Kenb-
BMHQ, eCSI ThI elé NOMHULLbL, YTO 3TO Takoe.

BoT Hanbonee TUNUYHbIE LiBETOBbLIE Temnepartypbl, KOTOpbIE Tbl MO-
Kelb BCTPETUTD. npOCTO A4N14 ceepeHud.

800 K — Hauano BUAUMOro TEMHO-KpAacHOrO CBeYeHUs packasnéH-
HBIX Ten

1500 - 2000 K — ceeT nnameHu ceeuu

2000 K — HaTtpuesas namna BLICOKOrO AaBfieHUs (KenToBaTbIM
CBeT, UMW OBLIYHO OCBeLLaroT YNIULIbI)

2200 K — namna HakanuesaHusa 40 BT
2680 K — namna HakanueaHus 60 BT
2800 K — namna HakanueaHusa 100 BT

3000 K — namna HakanueaHua 200 BT, ranoreHHasa namna, NFOMU-
HecLeHTHas fiamna Tennoro 6enoro ceeta

3400 K — conHue y ropusoHTa
3500 K — nromuHecLieHTHas namna HelTpanbHoro 6enoro ceeta

3800 K — namnsr, ucnonbsyrowmeca Ansa NOACBETKU MACHBIX Mpo-
AYKTOB B MarasvHe (MMeroT NOBbILWEHHOe COAepXKaHUe KpacHOro
LBeTa B cnexTpe)

4000 K — nroMuHecueHTHas namna xonoaHoro 6enoro ceerta (To
eCTb YyTb CUHeBaTas)

4300 - 4500 K — yTpeHHee corHLe U conHue B obeaeHHOe Bpems

5000 K — conHue B nonaeHb 6e3 obnaxkos



5500 K — obnaka B nonaeHb

5600 - 7000 K — nromuHecLieHTHas namna AHeBHOrO ceeTa
6200 K — 65113KuiA K AHeBHOMY CBeTy

6500 - 7500 K — obnayHoCTb

7500 K — nHeBHOWU cBeT ¢ 60NnbLLIOW AOSIel pacCesHHOrO OT Yu-
cToro ronyboro Heba

9500 K — cuHee 6e3ob6na4Hoe Hebo Ha ceBepHOU CTOpPOHe nepen
BOCXOAOM COJHLGA

15000 K — acHoe ronyboe Hebo 3umon
20000 K — cuHee Heb0 B NONSApPHBIX WMPOTAX

Kak BuauLwb, Yem BbIlle TeMnepatypa, Tem CUHee LIBeT, a YeM HUXe,
Tem KpacHee. XOTs NOAU U TYT YMYAPUNUCH NepeBepHyTb BCE C HOT
Ha rosfioBy — LBeT ¢ bonee HU3KOW TemnepaTypon Ha3bLIBAKOT TEN-
NnbIM, a ¢ 60nee BbICOKOU — X0N0AHBIM. BoT 1 novimum ux nocne
3TOorO...

YnpaeneHue ceetom no npotokony DMX512

70T npoTokon 6b1n paspabotaH B 1986 roay kak cpea-

CTBO YNpaBfieHUs KOHLEpTHEIMU CBETOBLIMU Npubopamm

C PA3NIUYHLIX KOHCONel. [lononHUTeIbHO OH No3BonseT
YyNpasnsTb BCEBO3MOXHBIMU OKOHEUYHbIMU YCTPOUCTBAMU (AUMMe-
pPamm, CTpO6OCKONAMMU, ABIMOBBIMU MALUUHAMMU U T. A.) OT PA3HBIX
npoussoauTeneun.

Ans nepefauv AGHHLIX UCMONb3yeTCa Kabenb ¢ ABYMS NPOBOAAMU B
o6lLem 3KpaHe C NATUKOHTAKTHBIMU pasbémamum XLR Ha koHuax. O6-
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paTU BHUMAHUE, XOTb Kabenb AN 3TOU LWMHBI OYeHb MOXOX Ha MUK-
POCPOHHBLIN, MPUMEHATb HYXHO TONbKO TOT Kaberb, KOTOpbIN UMeeT
B MAPKUPOBKE UMK B NACMOpPTE NPAMOe YKa3aHUe Ha BO3MOXHOCTb
MUCNonb3oBaHUs ¢ curHanamm DMX.

Ona Tex, KOMy UHTepecHO

XoTa cneumngpuKaumeri NpeayCcMoTpeHo UCMOSIb30BaHUE NATUKOH-
TAKTHOrO pas3béma, 3TO U36LITOUHO, U YacTO B 060PYAOBAHUU UC-
MOMb3y+OT TPEXKOHTAKTHBIN pasbém XLR, XoTa 370 1 HexopoLwo.
TTatukoHTakTHLIN XLR 661N BbI6paH Ana 6esonacHocTU. Ero Henbas
CNY4YanHO BOTKHYTb Ha BXOA 3BYKOBOTrO 060pYAOBAHUS U CXeub ero,
UTO BO BpeMs KOHLIepTa Ha CLieHe J1erko MOXeT NPpOoU30oUTU.

Ha Bcex npubopax ¢ wuHovi DMX512 pasbem co wrbipsmu (nana)
3TO BXOZ, CUTHaMA YNpaBfeHus, a ¢ FHE3aamu (Mama) 3To BbIXOA, Ha
cnenyrowmii Npubop. ThI NOMHULLL, YTO B 3BYKOBBLIX Kabensax 31o
poBHO HaobopoT?

Bo3MOXHbI BApUAHTLI U3rOTOBNEHUS Kabens Kak C MSTUKOHTAKT-
HBIMU pasbemMamu,

TTATTA MAMA

Ynpaensoupmia
curHan

3emna

Curnan (-)

CurHan (+)

TAK U C TpéXKOHTClKTHbIMM.



TTATTA MAMA

Ynpasnsoupia
curHan
CurHan (-)
CurHan (+)
3emna

TTpu pacnatike kabens oANHAKOBbIE HOMEpa KOHTAKTOB COeAMHS-
toTca mexay cobon. MeTannuyeckuii Kopnyc pasbeéma HUKyaa Npu-
COelUHATL He Haao.

TTpy He0b6X0AMMOCTU MOXHO U3rOTABNUBATL NepexoaHbIe kabenu ¢
TPEXKOHTAKTHBIX pa3bEMOB HA NATUKOHTAKTHbIE.

TTATTA MAMA

Ynpaensoupmia
curHan

Curxan (-)

CurHan (+)

3emna

M Haobopor.

TTATTA MAMA

Ynpaensoupmia
curHan

3emna

CurnHan (-)

CurHan (+)

O6paTy BHUMaHWE, YTO HanpasfieHne nepefayy CUrHANOB Mo 3TUM
kabenam npsmo NpoTUBOMONOXHO HAMpPABMNEHUHO Y 3BYKOBLIX Kabe-
new ¢ pasbémamm XLR.
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OpuUruHanbHeIe WWHLL YNpasneHus oT NpoussoauTesei

Kak Bceraa, kpome CTGHAAQPTHLIX WWH YNpasneHUs, NoanepXxuBeae-
MbIX 60MbWWNHCTBOM KOMMAHUIA, HEKOTOpbIE (PUPMBL MPUAYMASTU U
cobcTBeHHbIE pelueHUs. TyT pacCMOTPUM Te LUMHBI, KOTOpbIe MOTYT
BCTPETUTLCA Ha 06bEKTAX B HALWMX MpOeKTax.

LLUuHa Cresnet ot Crestron

KomnaHus Crestron ans coeanHeHUs CBOUX YCTPOUCTB KpOMe CTAH-
AGPTHBLIX WWH UCMNONb3yeT U COeAUNHUTESTbHYHO LWWNHY CO6CTBEHHOM
paspaboTku — Cresnet. LLuHa nosonbHO yaobHa B MOHTaxe, a Ans
NpOrpamMMmUCTa OHa BoObLLe nAaeasibHa, TaK KaK NPAKTUYeCKU He Tpe-
6yeT HacTpoek. K Tomy xe oHa obecneumpaeT NUTAHUEM YAANIEHHbIE
YCTPOUCTBA, YTO TaK Xe obneryaeT paboTy.

KommyTaums BbINONHAeTCA Ha pa3beémax Tuna EeHukc, 1o ecTb be3
namku. B kayectse kabens nyuile BCero UCNONb3OBATb (PUPMEHHBLIN
kabenb AN 3TOr0 UHTepEelca, Ha KapTUHKe NOKA3aH OAUH U3 BapU-
QHTOB.

Ho ecnu Ha obbekTe HeT OpUrMHANbHOro kabens, TO BCe OTSINYHO
paboTaeT U Ha CTAHAAGPTHOM BUTOU Nape, NpaBAa NOABNAOTCA HEKO-
TOpbIe OrpaHUyYeHus.

Bce ycTpoiicTBa coeanHarOTCa NapannenbHo B OAHY LIeNOYKy, C
MAaKCUMaIbHOM AnuHOW A0 1,5 KMNomeTpos, TO eCTb B Halem Cry-
yae NPaKTUYECKU HeT OrpaHUYeHUs No AnuHe.



G,Z Y 24
llll

KpacHbIti npoBoa obecneynBaet 3nekTpuyeckoe NUTaHUe Hanpsxe-
Huem +24 BonbTa, No YEpHOMY NpoBOAYy coeauHseTcs 3emns. be-
NI U CUHUW NPOBOAA B OPUIMHANBHOM Kabene UMeroT A0MNOSTHU-
TenbHyro 0605104Ky (3KPaH) U3 PONbIMU U NepeaaroT UHPOPMALIMOH-
HbIM curHan. Ecnu npucmoTpeTbcs BHUMATENIBHO — OHU YyTb
ToHble. O6paTh BHUMAHUE, SKPaH HYXHO NPUCOAUHUTL K Knemme
«3eMNA» TOJIbKO B KOHTAKTE Ha OAHOM CTOpoHe. Ecnu cnyJaiiHo 3a-
3eMNUTb ¢ 06enx CTOPOH, TO NpU NIOXOW 3eMIie B 3AaHUU MOTYT
BO3HUKHYTb CepbE3HbIe MOMeXU, U LUMHA MOXeT paboTaTb Hekop-
PeKTHO.

WuHa AXlink o1 AMX

KomnaHus AMX Tak xe umeet cobcTBeHHYHO WUHY Ans obbeavHe-
HUs ceoux ycTpoiicTe. OHa HasbiBaeTcs AXlink.

OpuruHanbHbIe kabenu Ansg 3TOM WKWHLI NPOU3BOAUT KOMNaHUS Lib-
erty Wire & Cable Inc. (peakas y Hac), Ho cama komnaHus AMX Tak
e peKkoMeHAyeT NpUMeHsTb BUTYHO napy Kateropuu 5 nubo cneum-
anbHLIN Kabenb ynpasneHus komnaHum Belden Tuna 8102.

——d

S —

MakcumanbHas aucTaHUMS A0 ycTporucTea moxeT gocturats 1000
METPOB, HO Y 3TOM LIMHBLI UMeroTCs boslee cTpormue orpaHUYeHus no
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NUTAHUFO, NO3TOMY AJIUHBL kabeneln HaAO COrnNAcOBLIBATL C UHXe-
HepoM Ha AONYCTUMOCTb.

CoeVHATb YCTPOMCTBA MOXHO KaK B LIEMOYKY, TAK U 3Be3A40W.

RN M RRN
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\ |

GND
AXM
AXP
PWR
GND
AXM
AXP
PWR
GND
AXM
AXP
PWR

KpacHbIl npoBoa obecneynBaeT NUTaHWe € HanpsxeHuem +12
BonbT, no yépHomy nposoay coeauHsietca 3emnsa. benbii U cUHU
npoBoAa NepenaroT MHPOPMALIMOHHLIW curHan. TTpu ucnonbsoea-
HUU BUTOM Napbl pekomeHayeTcs Ucnonb3osatb 2 U3 4-x nap, oaHy
ANS NMUTAHUS, a BTOPYHO ANS Nepeaayy UHPOPMALIMOHHOTO CUrHana.

LLUuHa eBUS ot Extron

CobCTBeHHYHO WWHY YNpasneHus npuaymana u komnaHua Extron.
OHa BO MHOFOM NMOXOXa Ha NpeAbIAyLMe WUHBL, OTANYUS MUHU-
MQITbHBL.

CoeuVHATb YCTPOUCTBA MOXHO B LieNOYKy. YA06HO TO, YTO 60MbLIUH-
CTBO YCTPOMCTB C 3TOM WMHOU UMeeT 2 pa3beéma — BXOAHOU U BbI-
XOAHOW. 3TO CUNbHO obneryaeT MOHTax. He Haao KpyTUTL B OAHO
rHe3A0 PeHUKCa No HeCKOJIbKy NMpOBOAKOB.
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Ecnu Bapyr noseunack He06xX0AUMMOCTb pa3BeTBUTL AGHHYHO LWKHY,
TO NpUAETCA CTaBUTL Xab (Takoe cneumanbHoe ycTpoiicTeo). Ho o6
3TOM MYCTb AYMAHOT UHXeHepbI.

[na 3ToM WuHLI KomnaHuen Extron BbInyckaerca cneuuasnbHbIM
kabenb STP20-2. M useta NpoBOAKOB NO CTAHAAPTY MOKA3AHLI HA
KapTUHKe.

Ho 06b14HO ero 3a6bIBAFOT 3aKa3bIBATH U HA 06beKTe MPUMEHSHOT
O6LIUHYHO BUTYHO MApy, U BCE OTNUYHO paboTaerT.

[ns ewe 6onblero ynpoweHus MOHTaxa

MOXHO UCMNOoNb30BaTb NepexoaHuk CSC 6,

KGK Ha KapTUHKe. Toraa MoxHO UCnosib3o-

BATb CaMbIE O6bIUHbIE NATY-KOpALI UMK

NpocTo obxaTble CTAHAAPTHbIE Kabenu BUTOW napbl. Ecnu Haliaéwb
Ha o6'beKTe TaKme XBOCTUKU, TO 3HAM, KyAa UX MPUMEHUTb.

M eww€ oaHa TOHKOCTb. Aapeca YCTPOMUCTB HA AGHHOM LUMHE YCTaHaB-
nuearoTCa nepexnrodatenamu. M ecnu Tebe He 3axouetcs NOTOM
CHUMATb CMOHTUPOBAHHYHO MaHesIbKy ANs YCTAHOBKM aapeca, TO
Tpebyli OT UHXeHepa, YTOObI OH BbIAAN aApec ANS HACTPOUKWU nepen
MOHTQXOM.
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JlokanbHbIE BbIMMCNUTENbHbIE CeTU

TbI yXe npounTan nNpo BUAEO U Npo 3BYK, @ TAKXE MpO TO, YTO 06b-
eaAunHseT BcE 060pyaoBaHUE B eAUHYHO XUBYHO CUCTEMY, TO ecTb 06
ynpasneHun. A NpUYEM Xe TyT NOKAsbHbIN cetu? Bcé npocto, 3Tn
ceTu (06bIYHO UX KPaTKO HasbiBaroT JIBC) B cOBpemeHHbIX cucTemax
MYJSIbTUMEANA UCNOSb3YeTCs OYeHb LWMPOKO:

v/ AnNS Nepeaavu CUrHANOB BUAEO U 3BYKA
v’ Ans ynpaeneHus
v’ ANS NOAKNHOYeHUs YCTPOUCTB K MIHTepHeTty

Ecnu oyeHb ynpoctuth, TO cama NokanbHas cetb COCTOUT U3 anna-
paTHOM YacTu (kenes3ok U NpPoBOAOB) U NPOTOKOSOB Nepeaaqy AaH-
HbIX. Kak U BO Bcex Apyrux Beliax, NMHoAU HanNMIoOAUNU Lienyro Kydy
CeTeBbIX Xese30K U NPOTOKOSIOB K HUM. Cetuac MHOTUe yxe U He
BCNomHaTca. MoxHo nouckatb cnoea Token Ring, ATM, DECnet,
ARCnet, FDDI v yausuTbcs, CKOMbKO BCero 6b110...

Ho B HacToslee BpeMs MHOrOe yTpacsoch. B xeneskax ¢ nposo-
Aamu nobeaun ctaHaapT Ethernet (Untaercsa kak 33epHer). Y bec-
NPOBOAHLIX CUCTEM MOKA CAMBIV pacLiBeT pelleHUU, U Tam Ton-
KyuKa, XOTa Ha Hebonblnx paccTosHUax B nuaepax cervac Wi-Fi.
Ho 1 3T0 TOXe 3aKOHYUTCA YyTb NO3Xe KaKUM-HUBYAb KpyThIM eau-
HLIM CTAHAQPTOM.



A B NPOTOKONAX Nepenayu AaHHBLIX
celfuac NoBcemecTHO pacnpocTpa- HacTo npoTokon owmbo4Ho
HéH Internet Protocol (IP), koTo- Haseteato TCP/IP. 370 He-
pbIN paspaboTanu BuHToH Cepp m
PobepT dnnuort KaH B aanexkom 1981
roay.

BEpHO, 3TO Ha3BaHWe ABYX
npoTokosioe B cTeke. TTpa-
BUJIbHO HasbIBaTb IP npoto-
Kon.

Ha Tekylmii MOMeHT aKTUBHO Npu-

MeHsieTCs NPOTOKON BepcUun 4, Ha CMeHy eMy AOJIXHA NPUATU Bep-
cus 6, HO NPOUCXOAUT 3TO TYrO, MO3TOMY 3A4eCb PACCMATPUBATL 3Ty
BepCUHO NOKa He byaem.

Cneayrolwme onmucaHmUs NpoTokosia 6yayT oYeHb YnpoLLeHbI, TOSbKO
4TO6bLI AATL 6a3oBbIe NOHATUS. Ecnu xouyelws y3HaTb 6onee rny-
6oko — 10 NHTepHeT B Nnomolwp, Tem 6onee Ha3BaHWE NPOTOKOSIA ThbI
yXe 3Haelb.

TTonbITKa YNpPOWEHHO ONUCATb JIOKANbHYHO CeTb

3Ta 4acTb AOBONMBHO TAXKeNa B BOCAPUATUM, HO MOHATb €€ O4eHb peKOMeHAYHD.

PaboTa c ceTbro TpebyeT XOpoWwmX NpOPecCUOHanNbHLIX 3HaHUIA. Ho
HeKOoTOopble OCHOBbI paboThbI ceTelh He06XOAUMO 3HATb U TEXHUKAM,
4TO6BLI NOHUMATL, MOYeMy 3TO BOObLLe paboTaerT.

Ana Hayana oyeHb KpaTKo onuem ceTesyro moaenb OST (Open
Systems Interconnection Basic Reference Model — basosasa 31a-
noHHas Moaenb Bsaumopeiicteusa OTKpbITIX CUCTeM). ITa moaenb
SBNSETCA OCHOBOW AN NOHUMAHUA paboThl ceTel.

Mopenb cOCTOUT U3 CeMU YpOBHel, pacnoNOXeHHbIX ApYr HaA ApY-
rom. KaxabIi yposeHb BHYTpU OAHOM CUCTEMbI B3AUMOACMUCTBYHOT C
BEPXHUM U HUXHUM OT Hero YpOBHAMU. A eCIU CUCTEM HeCKOIbKO,
TO YpOBeHb OAHOU CUCTeMbI MOXeT B3AUMOAEICTBOBATL TOJIBKO C
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TAKUM Xe MO HoMepy YpoBHeM B Apyrou. HenoHaTHo? [anbue 6y-

AeT Xyxe.

YpoeeHb

mogenu

7

Ha3esaHue

YpOBHS

TTpuknaaHoi

TTpeactasneHus

CeaHCOBbIN

TpaHCNOpTHbIN

CeTteBou

KpaTtkoe onucaHue

Ha 3tom ypoBHe paboTaroT Te NpOTOKOJSIbI
U NPOrPaMMBI, KOTOpbIe MO3BONAFOT
Ka4aTb POTKU, CIyLIATb MY3BIKY U YUTATD
nouTy. TO ecTb BbIMOSHAETCS UMEHHO TO,
YTO ThI XOYellb NOMYYUTb OT CeTu.

Ha 3ToM ypoBHe AaHHbIe npeobpasyroTcs
K obLuemy BuaYy, KOTOPbIM NepeAaétcs no
ceTu. Hanpumep, KMHO Ha xoAoy MoOxeT
CXUMarbes.

3necb HaxoAATCA CpefCTBa AN CO3AAHUS
W NOAAEPXKKN CeaHCOB CBA3WN. MIMeHHO
3TOT ypoBeHb 0becrneymBaeT NOKa3
HemMeLKUX PUbmos 6e3 paspbIBOB B
CaMOM UHTEepecHOM MmecTe.

Ha 3TOM ypoBHe HaxoaaTca CpeAcTBa AN
HAAEXHOMU Nepeaayu AAHHLIX OT
YCTPOMCTBA K YCTPOCTBY. IMEeHHO TyT
HaxoauTcs npotokon TCP, oauH U3
MHOTUX NOA06HLIX. M UMeHHO Ha 3ToMm
YPOBHE HAXOAUTCS NOPT, KOTOPLIA UHOTAG
NULWYT NOCMe aapeca Yepes AsoeTouue:
192.168.1.1:80.

3nechb 3aNUCaHLI aapeca yCTPOIACTB
(y3noB) ana paboTbr ceTu, 3TO YpoBeHb
npotokona IP. UmeHHO TyT HaxoauTcs
TOT afipec, KOTOPbIM ThI YAaCTO BUAULLL —
192.168.0.1.



Ha3eaHue
ypoBHs

YposeHb
KpaTtkoe onucaHue
mopenm

Kctatu, yctpolicTtea, koTopbie
HA3bLIBAFOTCA MApLUPYTU3ATOPAMM,
paboTaroT UMEHHO Ha 3TOM ypoBHe, B
OTNUYME OT KOMMYTATOpPOB, KOTOpbIe
paboTaroT YpoBHeM Huxe.

3necb ONUCAHLI MPOTOKOJILI Nepeaaim
AGHHLIX MeXAay ycTpoucTBamu. MimeHHo
MpY YCTAHOBKE CBSA3U HA 3TOM YpOBHe
HAQYMHAeT MOpraTh 3enEHas NAMMOYKa Ha
CeTeBOM pasbeéme, TO eCTb NAKeTLI MOoLWSU
HopmasbHO (fMHK ecTb!). M TyT HaxoasTcs
MAC-aapeca, koTopbIe Tebe UHOraa
NpUXOAUTCS 3aHOCUTb B TABNINYKU.

2 KaHanbHbIN

3necb ONUCAHBLI UCMNONb3yembIe kabenu
(MeaHbIe U onTUYecKMe), pa3bEME,

1 dusmyeckuin 6ecnpoBoaHbIe cUCTeMbI. VIMeHHO TyT
OMUCAHO, KaK pacKkNaabIBaTh NPOBOAG MO
usetam y pasbéma RJ-45.

Tenepb Tebe AOIKHO 6LITb MOHATHO, YTO KOTAA MPOUSHOCAT «MNpo-
Tokon TCP/IP», To umetoT B BUAY Cpasy 2 NpOTOKONA, KOTOpbIe
HaxoAaaTca Ha ypoeHax 3 u 4 moaenu OSI (To ecTb NpasusbHee ro-
BOpUTb «npoTtokonst TCP/IP»). TTpu atom npotokon IP oTseuaer
NPOCTO 3a AOCTABKY AAHHBIX, a NpoTokon TCP oTeevaet 3a HaAEX-
HOCTb JOCTABKM AGHHBIX (TO eCTb YTO HUYero He noTepseTcs No Ao-
pore). N BoobLue, B TAKOM Cyvae MOXHO FOBOPUTb, HaNpUmep, U 0
npotokone UDP/IP, Ho Tak noyemy-To He roeopat. Kctatu, npoTo-
kon UDP oTeeuvaet 3a HeHaaExHy+O AOCTABKY AGHHLIX, TO €CTb eCNn
Mo NYTU YTO-TO NPONANO, TO U PUF C 3TUM. KaK HU CTpaHHO, 3TO
TOXe HYXHO, B YaCTHOCTU, NPU TPAHCNALMU XUBOFO BUAEO, BeAb HeT
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BPeMeHU XAaTb eCN KaKMe-TO KyCKU KaApOB NponaayT — HYXHO
NoKasbIBATb BUAEO Adnblue.

B yem npeumyLlecTBO TaKOW MoAenu NOCTpoeHus ceten? B yHusep-
canbHocTU. Koraa TbI OTNpasnselwb NOYTY U3 NOYTOBOM NPOrPAMMBI
Ha ceAbMOM ypoBHe, Tebe coseplueHHO 6e3pa3nuyHo, Kak oHa byaet
CKAKaTb BHU3 OT YPOBHS K YPOBHO U OTNPABIieHa Ha NepBOMm

YpOBHe — MO MeAHOMY MpoBOAY, MO ONTUKe UNU BoobLue No coTo-
BOV ceTU. TBOE NUCbMO NPOABUHETCS CBEPXY BHU3 MO BCEM YPOB-
HSM C CelbMOrO A0 MepBoro, o6pacTeT Kyyeid cneunpUIeckom uH-
Popmauuu, nepenetTuT Ha APYro KOMMbrOTep NFOBLIM BO3MOXHBIM
CNOCOBOM U yxe TaM NOAHUMETCS 06paTHO MO YPOBHSM C NepBOro
NO CelbMOM, OUUCTUTCA OT HEHYXHBIX KYCKOB TeXHUYeCKOW UH(Op-
MALMU, U B KOHLIE OKQXeTCs B MOYTOBOM SLLUKe TBOeM AeBYLIKU
(unu TBOCTO NApHS).

TTpotokon IP

Tak NOMyYnNOCh, YTO 3TOT MNPOTOKON CTAS CAMBIM PACTMPOCTPAHEH-
HBIM, HECMOTpA Ha 60MblIOe KONMYecTBO HeaocTaTkos. Ero onuca-
HWe 1 paboTa C 3TUM MPOTOKOSIOM 3GHUMAET MHOXECTBO CTPaHUL
AOKYMEHTALMU, HO YUTaTb 3TO OYeHb CKYYHO U He COBCeM UHTe-
pecHo.

Hanee 6yayT TONbKO OYeHb KpaTKMe BBIKUMKU, UTOBLI NOHATL NO-
FUKy NPOTOKOMNA U Te AeUCTBUS, KOTOpbIe, BO3MOXHO, Tebe npu-
AETCS NPOU3BOAUTL Ha ObbeKTe.

Appec ycTpoucTea

TTepsoe, UTO BCTpeyaeTca Npu HACTPOUKeE YCTPOUCTB C MPOTOKOSIOM
IP — 370 3aaaHue aapeca. Kaxaoe ycTpoiicTeo (y3en) A0NXKHO



UMeTb YHUKANbHBIN GApec B MeCTHOU CeTU, YTO6bI OTINYATLCS OT
ApYTUX.

B 4-11 sepcum IP appec npeactasnset coboii 32-6utHoe uucno. Ans
3anNUCU aApeca NpPUHATA POPMA B BUAE YeTbIPEX AeCATUYHLIX Ymcen
3HaveHuem ot O pao 255, pasaenéHHbIX Toukamu, Hanpumep,
192.168.0.3. Cam aapec cocToUT U3 2-X YacTel — aapeca CeTu U Ho-
Mepa y3na. PazaeneHue Ha 3TM YacTU NPOU3BOAUTCS MACKOW NOA-
ceTu.

Macka noacetu

Macka noacetm — 3710 32-x 6buToBoe Ymcno. TTo anuHe oHo coena-
AaeT ¢ ANUHOU aapeca. bnaroaapsa macke MOXHO y3HaTb, kakas
yacTb IP-anpeca oTHOCUTCS K afpecy ceTu, a Kakas — K aapecy ca-
MOroO y3na B 3TOU ceTu.

Kak u aapec y3na, Macky cetu 3anuUCbIBAOT B BUAE YeTbIpEX Aecs-
TUYHBIX Ymncen 3HaveHnem ot 0 po 255, pasaenéHHbIX ToUKamm,
Hanpumep, 255.255.0.0. CywwecTsyeT 1 6onee KpaTkas 3anuch Yepes
cnew, Hanpumep, 192.168.1.1/24. KonuyecTso Macok orpaHUyeHo, u
B TabnMLie NepeyYncneHbl BCe BO3MOXHbIEe BAPUAHTBI. Tak xe noka-
3aHO, CKOSbKO Y3108 (KOMMNbFOTEpOB) MOXeT ObITb B CETU NPU KaX-
A0 Macke.

Konuyecteo
Kopotkas >
Macka noacetu YCTPOUCTB B
3anucbL
noacetu
255.255.255.252 /30 2
255.255.255.248 /29 6
255.255.255.240 /28 14
255.255.255.224 /27 30
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Konuuecteo

Macka noacetu Koporkas ycTpoiicTe B

3anucb noaceTn
255.255.255.192 /26 62
255.255.255.128 /25 126
255.255.255.000 /24 254
255.255.254.000 /23 510
255.255.252.000 /22 1022
255.255.248.000 /21 2 046
255.255.240.000 /20 4094
255.255.224.000 /19 8 190
255.255.192.000 /18 16 382
255.255.128.000 /17 32766
255.255.000.000 /16 65 534
255.254.000.000 /15 131070
255.252.000.000 /14 262 142
255.248.000.000 /13 524 286
255.240.000.000 /12 1048 574
255.224.000.000 /11 2 097 150
255.192.000.000 /10 4194 300
255.128.000.000 /9 8 388 604
255.000.000.000 /8 16 777 212
254.000.000.000 /7 33554 430
252.000.000.000 /6 67 108 862
248.000.000.000 /5 134 217 726
240.000.000.000 /4 268 435 454

124



KonuuecTteo
Kopotkas -
Macka noacetu yCTpoOUCTB B
3anucb
noaceTu

224.000.000.000 /3 536 870 910
192.000.000.000 /2 1073 741 822
128.000.000.000 /1 2 147 483 646

Ina ocobo sbepnuebix — Aa, Tabnmua He COBCeM NOSHaAA.

YTO6bI NOHATD, KAK UCMOSIb3YeTCa MACKa NoAceTU — Nyulle NoYU-
TaTb CNeumasibHyHo NuTepatypy B MIHTepHeTe.

LLUnro3 no ymonuaHuro

Unu Default Gateway no-aHrnumckm. OyeHb BaxHbIN napameTp 8 IP
ceTsax, ecsI1 YCTPOMCTBA paCNONOXeHbI B pa3SIMYHLIX noacetax (31o
onpeaenseTcs mackou noacetu). Croaa 3anUCbIBaeTCS aapec Toro
ycTpoucTea (Wwnko3a), Ha KOTopoe oTnpasnseTca cetesok naket IP,
npeAHAa3sHaYeHHLIW ANS ApYrov NOoAceTU.

MHorpa atoro napameTpa HeT, 3HA4YUT 3apaHee U3BeCTHO, YTO
YCTpPOICTBA pacnonoxeHsl B 0AHOM NoaceTU. Takoe YacTo BCTpeya-
eTca B CUCTemax ynpasreHus. M ecnu npu HacTpovike MOXHO OcTa-
BUTb MoJse NyCTbIM U Npubop pyratbca He byaeT, TO oTnMYHO. Ho
nepuoauyecku 6bIBaeT TaK, YTO 3TO MNoJie Henb3sa OCTAaBNSATL Ny-
CTBIM, U TOTAQ HAAO B6UTb XOTb KaKOe-TO 3Ha4YeHWe. Y3Hat 3TO 3Ha-
UeHUe y UHXeHepa, BeAb NOAOUAET He BCSKUM aapec U3 FOJIOBSL.

Appec DNS

Eweé oavH napameTp, KOTOpLIN BCTpeyaeTcs Npu HacTpotike IP ce-
Ter. DNS unu Domain Name System (Cuctema [lomeHHbIX MIMEH) —
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3TO pacnpeaenéHHas 6a3a AaHHLIX AN XPAHEHUS UMEH LIOMEHOB.
Ecnu kpatko — 370 Ta cuUcTema, KOTOpas NpeBpaTUT UM CaiiTa, Ko-
TOpOe TbI BBOAULLL B aApecHol cTpoke (Hanpumep, TMGROUP.RU) 8
KOHKpeTHbIN aapec — 31.31.198.50. Aapec DNS — 370 aapec nto-
60ro AOCTYNHOrO cepBepa UMEH, KOTOPLIA MOXeT HAXOAUTLCS B
nrobom mecte 3emHoro wapa!

B MYJ'IbTMMeﬂlAﬁHbIX CuUCTemax Cco CTaTtnyeCkMmu aapecamum 3ToTt
napameTp He HyXeH, BeAb BCe aApeca U TaK yxe U3BEeCTHbL. Ho uc-
KnHoYeHMsa 6bIBarOT U TYyT.

TTopT TpaHCMOpTHOrO NpOTOKONA

WHoraa npu HanucaHum IP aapeca MOXHO yBUAETL KaKyHO-TO
LMPpY, HANUCAHHYHO Yepe3s asoeToumne. Hanpumep, 192.168.1.1:80.
3Ta umgpa 0b6o3HayaeT Homep nopra.

3ayem Tebe HyXHO 3HaTb Takue TOHKOCTU? TTpPOCTO ThI MOXeLUb OKa-
3aTbCA Ha 06beKkTe 0AuH, 6e3 UHXeHepa. M npu NoAKNHOYeHUU K He-
KOTOPLIM YCTPOUCTBAM MPUAETCSA YKA3bIBATH HOMEp NMOpTa, U Nyulie
MOHUMGATb, YTO 3TO TaKoe.

Ha komnbroTepe unu Apyrom ycTpoiicTee, MOAKIHOUEHHOM K CeTu,
MOXeT 0AHOBpemMeHHO paboTaTb HeCKoJIbKo npoueccos (Mnu npo-
rpamm). A aapec y yCTpOMUCTBA BeAb OAUH. M UTOBLI NOHATL, KaKOMy
npoueccy npeAHasHa4YeH AAHHBIA KOHKPeTHBIW NakeT UHPOpMaLIUK,
YKa3bIBAHOT HOMep NopTa.

Bcero noptos 6onbuwe 65 Thicay. U ana ynpolieHus ux nogenmnu
Ha FPYNMbI, @ HEKOTOPLIM MOPTAM AANU CTAHAAPTHLIE HA3HAYEHUS.
3TUX 3HAYeHUU [OBONBbHO MHOTO, B TabNIMYKe nepeuncrieHbl TONbKOo
Te, KOTOpbIE MOTYT Tebe BCTPeTUTLCA.



Homep @ OnucaHue npoTokona, KOTOPOMY HasHaYeH AGHHLIW

nopra nopt

21 370 nopt ans npotokona FTP. Mcnonb3yetca ans
nepeaayu Pamnos mexay yCTpomCcTBaMU.

23 TTpoTtokon Telnet. Yale Bcero B Hawmx cuctemax
UCNOnb3yeTca ANS HACTPOUKU U ynpasnieHUs
YCTpPOUCTBAMMU.

25 TTpotokon SMTP ana nepeaaym NOYTHI.

80 TTpotokon HTTP ans npocmoTpa cantos B MHTepHeTe

U BCTPOEHHLIX CTPAHULL YNpaBrieHUs y yCTPOUCTB.
O6pat BHUMAHWE, YTO TOT NPOTOKON
He3alWMpPOBAHHLIN, U MHOTUe 6pay3epbl
npeaynpexaaroT 06 ONACHOCTU TAKOTO CoeAUHeHUs.
Ho ecnu TbI NoAKNFOYAELILCA K YCTPOUCTBY BHYTPU
CeTu ynpasneHus, To MOXellb UTHOPUPOBATbL 3TO
npeaynpexaeHuve.

109 | TTpotokon POP2 ans nepeaauv nouThL.
110 TTpotokon POP3 ans nepeaayum nouTsI.

161 TTpotokon SNMP ans koHTpons paboTsl yCTPOUCTB.
Penko BcTpevaetcs B HAWMX CUCTEMAX.

443 | TIpotokon HTTPS ans npocmoTpa camTos B
MHTepHeTe U BCTPOEHHBIX CTPAHUL, YNpaBneHus y
yctpoucTs. TTpOTOKON C WUPPOBAHUEM, NOITOMY
npeaynpexaeHUit 0 6e30NacHOCTU He BO3HUKAET.

M ecnu TbI 3axovellb NoNyuLLe y3HATb 3Ty Temy, To 06patuch B VK-
TepHer.

Ocobble AOrOBOPEHHOCTU

B IP aapecaumm umeeTcs HeCKONMbKO AOrOBOPEHHOCTEM ANS ynpo-
LeHUs paboTb C CeTbto.
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v Ecnu y anpeca HasHaveHUs BCe ABOUYHbIE 3HAYEHUs paBHbI 1,
TO TAKWe NAKeTbI pacChLNaroTCS BCEM YCTPOUCTBAM B CeTU U
Ha3bIBAOTCS WMPOKOBeLLaTeIbHEIMU. Hanpumep, B ceTu
192.168.5.0 c mackou 255.255.255.0 naket c anpecom
192.168.5.255 noctasnserca scem y3nam 31ou cetu (Ymcno
255 B ABOUYHOM CUCTeMe U BLIFNSAUT KaK BOCEMb eAUNHULL —
11111111).

v' Aanpeca ceteti 10.0.0.0/8,172.16.0.0/12 v 192.168.0.0/16 aB-
NarOTCA YacTHEIMU (private) u HU OAWH MapLIpYTU3aTOp He
BBIMYCTUT NAKeTLI C TAKUMU aAPecamm Hapyxy. Bot oTkyaa
4acTo BCTpevarolmecs Tebe aapeca, KOTOpbIe HAYUHAROTCA C
umpp 10 nnm 192.168...

v Anpeca co 169.254.1.0 no 169.254.254.255 ucnonb3syrotca
ANS GBTOMATUYECKOW HACTPOMKU CeTeBOrO UHTepenca B
cnyyae otcyTcTeus cepsepa DHCP. To ectb, ecnu cepeepa
HeT, TO YCTPOMUCTBO CITy4auHbIM 06pasom BbIbepeT OAuH U3
GApecoB U3 3TOr0 AUANa3oHa.

v Appec 127.0.0.0 cnyxuT ans obpalleHus yCcTpoKcTBa K ca-
Mmomy cebe. Ecnu Bcé ucnpasHo, To 3TOT aapec oba3atenbHO
AOJIXEH MUHIroBaTbCA, Befib ceba TO YCTPOMUCTBO AOSIKHO BU-
Aetb Bceraal Ecnu HeT — TO y Hac npobnemer.

3T0 He BCe ,CI.OI'OBOpéHHOCTM, HO 3TO TO, YTO MOXeT BCTpe4aTbCs Ha
obbekTax mynbtumenua.

Ona Tex, KOMy uUHTepecHO

TTpu pasroeope ¢ UHXeHepaMu TbI UHOTAG MOXellb YCIbIWATb Npo
Pa3SiNYHbIE Kacchl ceTel. VIHTepecHO y3HaTb, YTo 3TO Takoe?

Ha camom aene 310 UCKyCcCTBeHHOe AeneHue, NpUAYMaHHoe AaBHO
Ans obneryeHus pacnpeneneHus aapecos. Bce Bo3moxHbIe aapeca



noaenunu Ha 5 knaccos: ot knacca A ao knacca E. OHu otnuva-
FOTCS NMepBOM LUpOW B aapece Tbl Xe NOMHULLb, YTO BCero B -
pece 4 unPpbLI?

Apapeca ¢ O no 127 otHocaTca K Knaccy A, U UX Macka Bceraa
255.x.x.x. C appeca 128 no 191 — 3to knacc B, u macka y atoro
knacca 255.255.x.x. Hy a ¢ aapeca 192 no 223 HaxoauTca knacc C,
M macka y 3toro knacca 255.255.255.x.

Yalle Bcero TbI BCTpeTULWbCA Ha 0bbekTax ¢ knaccamu A u C. Knacc
A ucnonb3syetca Ana 60nblIMX OPraHU3aLMA, U UMEHHO B HEM NpuU-
cyTcTBYyeT npuBbIYHLIN Tebe aapec 10.x.X.X. A knacc C HaumHaeTca
co 192 appeca n npumeHseTca B maneHbkux cetax. 192.168... Hu-
Yero He HANOMUHaeT?

TTocneaHue 2 knacca umeroT cneunguyeckoe npumeHeHue, u
nyCcTb UX U3YYarOT CNeumnainucCThbI.

ABTOMATUYECKAA U py4Has HACTPOMKA NAPAMeTpoB ceTeld

He Bceraa yAo6HO NpoU3BOAUTL HACTPOUKU CETU CaMOCTOATESbHO.
Hanpumep, npuas B Kagpe COBepLUEHHO He X04eTcs Y3HABaTh Te na-
PAMeTpbI CeTU, KOTOpbIe MOMOTYT BbIMTU B VIHTepHeT Yepe3 mecT-
HbIW Wi-Fi. TTo3TOMYy UHXeHepbl NpuayMany NpoTOKON aBTOMATU-
YeCKOM HAaCTPOMKU yCTpoucTB. Hasbisaetcs 370T npoTtokon DHCP
(Dynamic Host Configuration Protocol — TTpoTtokon OuHamuueckoi
HacTtpoiiku Y3na).

Ecnu y ycTpolicTea B HACTpOMKax ceTeBOM KapTbl BLIGPAHO ABTOMA-
TUYeCKoe NonyYyeHue aapeca, TO OHO ULLeT brnXalilmnA cepsep
DHCP v nonyuaet oT Hero Bce NApameTpsl AN HACTPOUKU. ITO
HA3bIBAFOT AUHAMUYECKUM aApecoM, TaK KaK Npu crieaytollem noce-
LLieHWUM TOrO Xe Kagpe MoJTyYeHHBIN aapec MOXeT 6bITb CoBepLUeHHO
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Apyrum. Ecnu cepsepa DHCP He o6HapyxeHo, TO yCTpOUCTBO BbIGU-
paeT CNyuYaiiHbIM aapec U3 CnelmanbHOro CnMcka aapecos (CMoTpu
aanblue).

B cuctemax ynpasneHus valle Bcero Nporpammsl yrnpasneHus He
MOTYT UCMONb30BATb AUHAMUYECKUE aapeca, U TpebyroT pyuHO
HACTPOMKU CTATUYECKOTO aApeca U NpoYUX NapameTpoB CeTu.

Ona Tex, KOMy uUHTepecHO

MHoraa TbI MOT YCIbIWATb, KAK UHXeHep Npu HacTpolike o6opyAosa-
HUs 6ypunT, UTO 306LINK NOAHATL cepeep DHCP, u nosTomy Huvero
He pabotaeT. U TbI yausnselwbcs, Beab cpeay 060pyaoBaHUs He
6b1710 TAKOTO 60MbLOrO CepbE3HOrO KOMMbHOTEPA, KOTOPLIM U HA3bI-
BAETCS CepBepoMm.

Ha camom pene 310 HEMHOrO He Tak. B coBpeMeHHBIX KnueHT-cep-
BEPHBIX CUCTEMAX CepBepOM HA3LIBAFOT TO, YTO OKA3LIBAET YCNYry, a
KJSIMEHTOM TO, YTO 3Ty yCNyry noJsy4aet. To ecTb cepsep — 3TO He-
0653aTenbHO 601bLIOW KOMMbFOTEP, A 3TO MOXeT 6bITb MasieHbKas
Nporpamma Ha TBOEM HOyTOyKe U BOObLUE BCTPOGHHAS (PYHKLMUS B
KOoMmyTaTope.

TTouemy xe 6onblume KOMMbFOTepLI HA3bIBAKOT cepeepamu? [a npo-
CTO MO NpUBLIYKE, Befib OHU He NpeAHasHa4eHbI ANS UHAUBUAYASb-
Ho paboTbl. OCHOBHOM UX 3aAavel SBnseTca npeaoctasneHue
ycnyr. Takux Kak XpaHeHWe aiinios, NOYTOBbIE MPOrpammer, 6a3br
AGHHBIX U MHOTOe Apyroe.

TTposepka AOCTYNHOCTU yCTpoOMUCTB

TTocne pyyHOlM UM ABTOMATUYECKOM HaCTpOUKKU napameTtpos IP
NpOTOKOMNA Ha YCTPOMCTBAX 0653aTeNbHO HYXHO NpOBEpUTD CBS3b
mexay HUMU. KoHeuHo, 310 3a4a4a ANs UHXeHepa Ha npoekTe. Ho



6b1BALOT cllydam, Koraa ero Het paaom, a NnpoeepuTb Heobxo0auUMO.
OnNbITHLIN MOHTAXHUK 0693aTeNbHO A0SIKeH YMETb 3TO AenaTtb Ca-
MOCTOATENIbHO.

[ns Takoi nposepku Ucnosb3yeTcs

nporpamma Ping. Ecnu y Teba HoyTbyk TTouemy Ping? OaHa u3
¢ cuctemoti Windows (a 370 yatue BepCuid roBOpUT, 4TO
BCEro Tak), TO ANA BbI30BA 3TOM Mpo- HA3BATU KOMAHAY B HecTb

) b. - o -
FPAMMEL HEO6X0AMMO NepeliTu B pe- A LG O

KUM KOMGHAHOM CTPOKU U yXe Tam
BPYYHYHO HabupaTb KOMaHAy U napa-
MeTpbI Ans nposepku. Kak nepeiitu B
peXuUM KOMAHAHOU CTPOKU, HaAEHOCb,
TbI pa3bepélubCs CaMOCTOSTESbHO.

NS0T CNeUmnanbHLIN naket
Ha Apyryro cTopoHy Ping, u
XayT oTBeTa, oTTyAa Pong.

Pe3ynbTaT paboTbI NpOrpammbI CMOTPU HUXe, B Ka4ecTe npumepa
MOKA3aHO, YTO CAUT Tmgroup.ru AOCTyMeH.

C:\>ping tmgroup.ru

O6bmeH nakeTamu c¢ tmgroup.ru [31.31.198.50] c 32 6aiTaMu AaHHbIX:
OTtBeT oT 31.31.198.50: 4yucno 6aint=32 BpemA=5Mc TTL=49

OTtBeT oT 31.31.198.50: 4ucno 6aitT=32 Bpema=5mc TTL=49

OTtBeT oT 31.31.198.50: 4ucno 6aitT=32 BpemA=5mc TTL=49

OTtBeT oT 31.31.198.50: 4ucno 6aitT=32 Bpema=5mc TTL=49

CtatucTtuka Ping ana 31.31.198.50:
MakeToB: oTnpaBneHo = 4, nosy4yeHo = 4, noTepAHo = O
(0% noTepb)
MpubnusntensHoe BpemA nNpuéma-nepenavm B McCeK:
MuHumanbHoe = 5 mcek, MakcumanbHoe = 5 mcek, CpefgHee = 5 mcek

Ecnu TbI cMOXewb NpoNUHIroBaTh BCe YCTPOUCTBA B CUCTeMe CO
cBOero HoyTbyKa, TO CMeslo OTUUTBLIBAMCA, YTO CUCTEeMa FrOTOoBA K
HacTpolike.
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MAC-appeca

Onatb aapeca? Beab Tonbko 4to 66110 onucaHue IP aapecos. Passe
3TOro mano?

TTpeacTasb, Aa. M Tebe npuaeTcs BCTpeyatbes ¢ STUMU GAPECAMU Ha
obbekTe, MHave 3a4em 6bI1I0 06 ITOM YNOMUHATL?

Tax uTo xe 370 Takoe? Camo cokpaleHne MAC o3Hauaet Media Ac-
cess Control, To ecTb KOHTpPOJIb AOCTYNA K CpeAe. ITO anNApaTHLIN
aapec ceteBoro obopynosaHus B cetn Ethernet. TTpuuém umerotcs
YCTPOICTBA, KOTOpLIE COAEPXAT HECKOJIbKO CeTeBbIX MOpTOB, U Y
Kaxaoro umeetcs cobcteeHHbIi MAC-aapec. M paxe 6bIBarOT ceTe-
BbIe KApTbI, Y KOTOPLIX HA OAHOM pa3béme eCTb Cpasy HeCKOJIbKO aa-
pecoB. 3TOT aApec YHUKASIbHLIA U 3aNUCbIBAETCA Ha 3aBOAe NpU
NpOU3BOACTBE YCTPOMCTBA.

Tak nouemy umerotca u MAC-anpec u IP agpec? TTotomy yto no
cetn Ethernet moryT xoanTb NakeTbI He TONMbKO UHTEpHET NpOTO-
kona IP, Ho U MHOXecTBO ApYrUX, KOTOpbIe UMetoT CObCTBEHHbIE
cucTemMsbl aapecos. A BOT annapatHeii MAC-aapec Bceraa oavHa-
KOB, U Nepenaqa NaKeToB K KOHKPeTHOMY YCTpOMCTBY onmupaeTcs
WMeHHO Ha 3TOT aapec.

HalnTu 3TOT aapec MOXHO Ha Hakneke EESEEEETT s s et s B s e e e
se0000000

Ha Kopnyce YCTpOMCTBA, KaK MOKA3aHO Ha
pUCYHKe, TM60 NpU NOMOLLM PA3NUYHBIX
nporpamm unu WEB uHTeppelica

ycTpolicTea. M yalle Bcero oH 3anucbIsa-

e | |
3085C2684DC6

.
eesececcsccccscsssccsase

eTcs B BUAe WecTU nap Lmgp ¢ AePUCom

(unu psoetoumem) unu 6es. TTpumepHo Tak: 7C-B0-C2-94-79-B5.
N, kcTaTh, 6yKBLI B HOMEpe — 3TO He 6YKBbI, a LIUPSI B LWeCTHAALA-
TepUYHOM Kozae.



Ona Tex, KOMy uUHTepecHO

Kak nonyuyaetcs, 4to pasHbie npoussoamntenu npowusarot MAC-
aApeca Ha CBOUX YCTPOMCTBAX U OHU He MepeceKaroTcs ¢ aapecamm
y Apyrux npoussoamTtenien? OyeHb npocTo. TTepsbie 3 napb LUQP
B HoMepe HasbisaroTcs koa MFG (Manufacturing), To ectb Koa npo-
n3soauTens. 3TOT HoMep BLIAAETCS NMPOU3BOAUTENSM MO 3anpocy
CNeuuanbHOW perucTpupyrollieli opraHusaumeid. M komnaHus moxet
BbINYCTUTL 16 777 216 ycTpOUCTB C pasHLIMU GApecamu. A ecnu
3TOro KONMUYeCTBa He XBATAET, TO NpOcCAT el oauH Koa MFG u
NPOAONIXAFOT BbIMYCKATb.

KcTaTtu, koAbl npoussoauTeneit nerko MoxHo HaluTu B MHTepHeTe.
M y3HaTb, KTO BLINYCTUN YCTPOWCTBO eCnv Ha3BaHUe Nponano.

Ona tex, KoMy uHTepecHO

Berwe tbI npounTan, uto Bce MAC-anpeca yHUKanbHbIE U NpOLIUBGA-
rtoTCa Ha 3asoAe. N uTO ABYX OANHAKOBLIX aApecoB 6bITb He MOXeT.
W 370 Henpasaa. imeeTca MHOXeCTBO ceTeBbIX YCTPOUCTB, FAe Tbl
MOXelllb MOMeHSTb 3TOT aApec Ha ApYron, B TOM YMCIIe CYLLeCcTBYHO-
LM

Ho 3a4em 3710 Aenatb? [1ng 3ameHbI BbIleaLwero U3 ctpos obopyao-
BaHWS, ecnu ero paboTta NpUBS3aHa UMeHHO K 3ToMy aapecy. Wy 3a-
MeHsIFoLWero YCTPOMUCTBA cCHavana HasHavaroT MAC-aapec Hemcnpas-
HOro YCTPOUCTBA, a 3aTeM MOAKIHOUAHOT ero B pabory.

MeHsaTb aapeca HyXHO OYeHb OCTOpOXHO. Ecnu cnyyaliHo npoay6-
nupoeaTb kKakou-HUbyabL MAC-aapec, TO ceTb MOXeT paboTaTb He-
npeAcKasyemo.
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Ona Tex, KOMy uUHTepecHO

O6patun BHUMaAHKE, YTO byKBbI B MAC-aapece g Ha3san LMppamm?
370 owmnbKa? KoHeuHo Her!

Kpome npusbIuHOM Tebe aecaTuuHoU cuctemsr ¢ umgppamm ot 0 no
9 cywecTBytOT U Apyrue. KomnbroTepsl UCMOMb3yrOT ABOUYHYHO CU-
CTemy Bcero ¢ asyms umgppamu: 0 u 1. Ho ans yaobctea noHUMaHUS
WHOrAa NPUMEHSIFOT U WecTHaaLaTepuyHyro ¢ umgpamm ot 0 ao 15.
N ot O no 9 y Hac umeroTca 06bIYHBIE LUEPLI, K KOTOPLIM ThI MpU-
BbIK. A YTO AenaTh Aanblie? YTobbl He MpUAYMLIBATH HOBbIE LIUEPLI
NpPOCTO CTANMU NpumMeHaTb byksbI oT A Ao F. Tak umeppa 10 (tyT 10
370 He uucnol) obosHauaeTcs byksol A, umugpa 11 6ykeoii B. U Tak
Aanee, Ao umppsl 15 obosHauyaemon F.

M B wecTtHaauaTepuyuHom cucteme ymcno 10 pasHo umucny 16 8 npu-
BbIYHOU Tebe AecATUYHOM cucTeme.

KommyTauus u mapwpytusauma

OueHb KpaTko nonpobyem pasobpaTbcs B KOMMYTALIUU U MApLUPYTU-
3aLMM NAKETOB B CeTU, Belb C 3TUM MNOCTOSHHO NPUXOAUTCS CTAN-
KUBATbCS B MYNTbTUMEAUMHBIX UHCTaNNSUmuax. Kommytatoper no-
CTOSHHO NMPUCYTCTBYHOT B CUCTEMAX, B HUX OBBIUYHO BTLIKQHOTCA BCE
csoboaHbIe Nposoaa ¢ pasbémom RJI-45. MaplpyTusatopbr 06bIUHO
UCnonb3yroTcs AN A0CTyNa B IHTepHeT U cuasT BHYTPU pasHLIX TO-
Yek aocTyna.

B yem xe oTnuume? Tenepb TbI FPAMOTHBLIN (€CNIU, KOHEYHO, OCU-
UM ONUCaHWe ceTell) U Nerko NOUMELLb OTBeT. DTU YCTPOUCTBA pa-
60TaroT Ha pasHbIX yposHax OSI. KommyTatoper paboTaroT Ha Ka-
HanbHOM (BTOpOM) ypoBHe U1 aHanusupytoT MAC-aapeca, a mapLipy-
TU3aTtopsbl paboTtaroT Ha CeTeBoM (TpeTbem) YPOBHE U aHANU3UPYHOT



IP anpeca. N oTctona NOHATHO, YTO KOMMYTATOPLI NepemellaroT na-
KeTbI C AGHHLIMW BHYTPU OLHOM NTOKASIbHOM CeTu, a MapLupyTu3a-
TOPLI — MeXAy Pa3HbIMU NOKANBHBIMU CETAMU.

Ona Tex, KOMy uUHTepecHO

YCTPOMUCTBA U3 pa3HLIX JIOKANbHBIX CeTel MOryT 6bITb AaXe NoAa-
KJIFOUEeHbI B cOCeAHUE pasbeMbI KOMMYTATOPA U (PU3NYECKU HAXO-
AUTbCSA PSAOM ApYr C Apyrom. Hanpumep — K oAHOMY pasbemy noa-
KIFOUEH KomnbroTep ¢ aapecom 192.168.1.1/24, a k apyromy
192.168.2.1/24.

O6paTnn BHUMaHUE Ha MACKK ceTell? Bpoae BCE Noxoxe U KoMMb-
FOTepbI pALOM, HO 6e3 MapLUpyTU3aTOPa OHU He YBUAAT Apyr Apyral

Ona tex, KoMy uHTepecHO

Tenepb TbI 3HaelWb, YTO KOMMYTATOPLI U MAPLUPYTU3ATOPLI pabo-
TArOT HA Pa3HbIX YpOBHAX ceTeBov moaenu OSI. Ho uHoraa Ha 06b-
eKTax TbI MOXellb CTONKHYTbCA C KOMMyTaTopamu L3, To ecTb pabo-
TarOLWMMU Ha TpeTbem yposHe. M uTo xe 370 Takoe?

TTpOCTO UHXeHepbl NpUAYManv BCTABMATL B KOMMYTATOpLI AOMOI-
HUTENbHO (PYHKLIMU MapLuipyTUu3aTopos. TTycTb U He B MONMHOM 06b-
€Me, HO Jallie BCero 3Toro xeartaet. M Takme KOMMyTaTOpLI MOTYT
pelwunTb Ty 3a4a4y, KOTOPAsS OMUCaHa BbIlwe, 6e3 npueieYeHus Ao-
NONHUTESIbHOrO MapLUpyTU3aTopa.

CeTtb Ethernet Ha meaHom kabene

TexHonorus Ethernet 6b1na paspabotaHa B kopnopauum Xerox
PARC 22 masa 1973 rona. Toraa PobepT MeTkandg Bnepsbie onucan
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NPUHLMNBLL AGHHOM TexHonoruu. B 1979 roay oH ocHosan komna-
HUro 3Com Ans NpoABUXEHUS 3TOU TEXHONOTUW.

BapuaHTOB peanusaumm NpoToKona 04eHb MHOTO, HaYMHAs OT KOaK-
CUanbHBIX Kabenew, U 3aKaHYMBAS BUTOM NApOU U ONTUKOU. Huxe
nepeumcnium TONbKO YACTO BCTpeYaroLLmecs B HacToslLee Bpems B
MYNbTUMEAUMHBIX CUCTEMAX:

10Base-T — ckopocTb Ao 10 M6ut/c no BuTo nape kateropuu 3.
[lo cux nop ucnonbsyerca ANa ynpasneHus yCTpOMCTBamMM.

100Base-T — ckopocTb Ao 100 M6uT/c no BuTOM Nape Kateropuu
5.

1000Base-T — ckopocTb Ao 1 F6ut/c no sutou nape kateropum Se.

1000Base-X — ckopocTb Ao 1 F6uT/c no onTuyeckomy oaHOMOAO-
BOMY UNU MHOrOMOAOBOMY Kabento.

106Base-T — ckopoctb A0 10 T'6uT/C no BUTON Nape kateropuu 6
unum 6a.

106Base-SR — ckopocTb A0 10 M6UT/Cc Nno onTUYeckomy OAHOMO-
AOBOMY Kabento.

MegHble coeauHUTenbHbIe Kabenu

TTepBOHA4aNbHO AN NepeaaYy AAHHLIX UC-
Nosb30BANUCH KOAKCUArbHbIE Kabenu, Toraa u
NOSBUSIUCH TAKUE MOHATUA KAK KTOHKUIA
Ethernet» u «toncToii Ethernet» (toraa ewé
NPUMEHSIIUCL BAMNUPLI, NONpobyii cam
HaTK, YTO 3TO Takoe). Ho BnocneacTeuu ot

HUX OTKA3aSIUCb U CelAuac NoBCemMecTHO UC-
NONb3yHOT BUTYHO MAPY USU ONTUKY.



B Hawux npoektax no nomelyeHUam obbIYHO -

NpOKaAbIBAFHOT MeAHYHO BUTYHO Napy U3 CTaH- Hoedne Hynerline
AQPTHBIX KaTylleK ¢ nocneayrolien OKOHLOB- B cunmy Se
KOW B pO3eTKU UNU C 3aAeNIKOU B NaTY-naHenu ey

(xoTa ana ynpolieHus U yaellesneHus 4acto
Kabenu OKOHeunBarOTCS OBbIYHBIMU pa3b-
émamum RJ-45). CtaHaapTHbIE KaTyWwKu coaep-
xat 305 meTpos unm 1000 pyToe kabens. Kpome 310ro BCTpeya-
toTca KaTywku u no 500 meTpos. Ha kabene Bceraa ectb 0OTMETKU
ANUHBI Yepe3 KaxXAbIA MeTp, TaK YTO Nerko oTMOoTaTb Tpebyemyro
ANUHY 3Has OTMETKY Ha4ana v OTMeTKy KOHLIa.

Y BUTOM napbl HEO6XOAUMO Pa3nu-

yaTb KaTeropuro kabens. Ceuac O6paTU BHUMAHME, UTO
Haubonee WMpPOKO UCNONb3YHOTCS Ka- PasHbIe NapsI UMerOT pas-
6enu kateropuit 5e, 6 u 6a. Mapku- HOe KOMUYECTBO BUTKOB Ha
POBKY KaTeropum Bceraa MOXHO MeTp ASMHLL. 3TO CAGNAHO
HaMTU Ha camom kabene. Kpome Toro, ANA yMeHblleHUs HaBOAOK

kabenu 6-i kaTeropum U BbIlle Tbl OAHOW NAPLL HA APYTYHO.

CMOXellb OTNIUYUTbL MO NNIACTUKOBOMY
cenapatopy BHYTpU Kabens, KOTOPLIA He AAET COMpUKACcaTbCa BU-
TbIM MAPAMm ApYr C ApYrOMm.
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Camu kabenu MOTYT UMeTb 3KpaH UJTU He UMETDb ero. B 3aBucumo-
CTU OT HAJTUYUA U KOHCTPYKUUU SKpaHa pasfiudaroT cneayrowue
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TUMLI BUTOM NapbI (BAPUAHTOB MHOFO, TYT MNOKA3GHLI MPOCTO HaMbo-

Nee 4acTo BCTpC‘-IGI—OLU,MGCQ)C

UTP FTP Cat6é UTP Caté6 FTP

YT06bLI Tebe 6b1110 Npolle paszobpaTtbes B
0603Ha4YeHUsX, CMOTpU Ha nepeyro byksy
B TMNe kabens. bykea U o3Ha4aeT Un-
shielded, To ecTb 6e3 akpaHa. bykea F
o3Hauaer Foil, To ecTb ponbry. M, Hako-
Heu, 6yksa S o3Ha4aeT Braided Screen-
ing, TO eCTb ONJETKY U3 NPOBOSIOKU, U

U/FTP  S/FTP

TTpu npoknaake kabens
BUTOM Napbl paaunyc mus-
rnba He ponxeH 6bITh
MeHbLlie YeTbIpEX Ana-
MeTpoB Kabens.

Takoe 6bIBAET TOJSIbKO ANs oblero 3kpaHa. Ecnu Ha kabene umeetcs
mapkuposka X/XTP, To nepeas 6ykea 03Ha4yaeT TUN 06LLero 3KpaHa
BOKpYT BCeX NMPOBOAHWUKOB, @ BTOPAS — TUM 3KPAHA ANS KAXAO0U OT-

AenbHOM napel.

HassaHue O6wmin OKkpaH ans
3KpaH nap
uTP HeT HeT
U/FTP HeT onbra
FTP pornbra HeT
S/UTP onnéTtka HeT
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Haseamue O6wmin SKpaH Ana
3KpaH nap
F/FTP gonbra gonbra
S/FTP ONnéTka ornbra

[ins KOMMyTauUUUM YCTPOIACTB B CTOUKAX UCMOMNb3YHOTCA FOTOBbLIE
naTty-kopabl. OHW BBINYCKAOTCA PasHOMU ANUHLI, oT 30 caHTUmeTpoB
Ao 5 meTpos, U pasHbIx useToB. TTaTy-KOpPALI U3rOTABNUBAIOT U3
MHOTOXWNBbHOTO NPOBOAG C PA3STUYHBIMU BAPUAHTAMM IKPAHUPOBA-

HU4.

EcTb oueHb xopolee TpebosaHue y BeayLMX NpousBoaUTe-
Nei KabesbHBIX CUCTemM — AN KOMMyTaumumu obopynosaHus
BHYTPU CTOEK UMW B APYFUX MeCTAaX HEO6X0AUMO NMPUMEHATD
naTy-KopAbl TONbKO pabpuyHoro npouseoactea. CTapauics
BCErAa ero BbIMOSHAT.

3TO OTHOCUTCA U K MeAHBLIM, U K ONTUYECKUM COeAUHEHUAM.

Ecnu kommyTaumio cetesoro o60opynosaHUs TbI NPOBOAULLbL
CaMOCTOSTESIbHO, TO OTHECUCh K 3TOMY O4eHb OTBETCTBEHHO.
OcobeHHo, ecnu ceTb yxe B paboTe. HenpasusibHO CKOMMY-
TUPOBAHHBIM NATY-KOPA MOXeT BbI3BATL 6OMblUME HeNpUST-

HOCTU B NOrUKe paboTbl ceTu.
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\@ Coset o1 Tletpa TlerpoBuua

TTo BO3MOXHOCTU B CTOVIKE UCNOMb3YI pasHbIe LiBeTa NaTy-
KOpAOB ANA pasHLIX TUNOB cUrHanoB. K npumepy, ans su-
Aeo — CUHUWe, ANg 3ByKa — benble, ANA YNpaABneHUs — OpaH-
XesblIe. Cpasy NOHATHO, YTO AenaeT KaXAbIM U3 Kabenei.

Ona Tex, KOMy uUHTepecHO
Kpatko paccmoTtpum kateropum kabens BUTOM napsl

CAT1 (uyactotHas nonoca 0,1 Ml L). UmeeT oaHy napy v ucnosnb3sy-
eTcs ANA nepeAaym rofoca U LMGPOBLIX AAHHBIX NPU yYacTUU MO-
AeMa. 370 06bIYHLIN Tene@OHHbIV Kabenb, B NpocTopeyum
«nanwa».

CAT2 (vactoTHas nosoca 1 MI'). VimeeT age napbl NpOBOAHUKOB.
WHoraa npumeHseTcs Npu NOCTPOEHUU TeneOoHHbIX ceTelr. Obna-
AAeT CKOpOCTbHO MepeAaum AaHHBIX Ao 4 MéuTt/c.

CAT3 (yactoTtHas nonoca 16 MI'u). Bectpevaetcs 2-x napHbIv v 4-x
napHbIK. TTpUMeHseTca He TONbKO ANS CO3AAHUS TeNeqOHHBIX, HO U
nokanbHbix ceteu 10Base-T. TToaaepxusaet ckopocTb Nepeaaqm
AaHHbIX OT 10 o 100 M6éuT/c no TexHonorum 100Base-T4.

CAT4 (uactotHas nonoca 20 MI'u). B ceoé Bpems ucnosnb3osancs B
TexHonoruu 10Base-T v 100Base-T4. Bo3moxHa ckopocTb nepe-
AAQYU AAHHBIX A0 16 MéuTt/c.

CATD (uyactotHas nonoca 100 MI'y). Kabenb npumenanca ans co-
3AGHUS TeNeOHHBIX IMHUU U NOCTPOEHUS NOKASIbHBIX CeTel
100Base-TX. TToaaepxumeaet ckopocTb nepeaaym AaHHbIX Ao 100
MéuT/c.



CATDbe (uacToTHas nonoca 125 MI'w). 310 ycoeepLueHCTBOBAHHAS
BUTAA Napa NaToM kateropuu. TTpu Ucnonb3osaHUU 4-x nap noa-
AepXUBAeT CKOPOCTb Nepeaaym AaHHLIX Ao 1000 MéuT/c.

CAT6 (uactoTHas nosnoca 250 MI'L). 3TO pacnpoCTPAHEHHBIM TUN
kabens, KOTOpLIN NpumeHseTcs B ceTax Fast Ethernet u Gigabit
Ethernet. B cTpykType kabens yeTbIpe napbl nposoaHukos. TToa-
AepXUBAeT BBICOKYHO CKOpPOCTb nepenauu AaHHbIX Ao 10 Féut/c
NPOTAXKEHHOCTbHO He 6onee 55 meTpos.

CAT6a (vacTtoTHaa nonoca 500 MI'y). CTpyKkTypa kabens coctouT us
YyeTbIpE€Xx nap nposoaHuUKoB. OH ucnonb3lyeTcs B ceTax Gigabit
Ethernet u noanepxusaet ckopoctb Ao 10 M6uT/c Ha paccToaHUU
Ao 100 metpos.

CAT7 (4actotHas nonoca 600 — 700 MI'u). TTopaepxusaeT cKo-
pocTb Nepeaaym AaHHbIX Ao 10 F6uT/c. meeT 06WwMIA BHeWHUM
3KPaH U POSNbIUPOBAHHYHO 3ALUUTY KAXAOWU Mapel.

CAT7a (yacTtoTHaa nonoca 1000 — 1200 MI'y). CkopocTb BUTOM
napel AoxoauT Ao 40 M6ut/c Ha paccToaHuu ao 50 metpoe u Ao
100 Féut/c npotaxéHHocTbo Ao 15 meTpos.

CAT8 (4actoTHas nonoca 1600 — 2000 MI'u) CkopocTb Ao 100
Féut/c.

Pazpenka BuTOM Napbl B pasbem

TTocmotpen? 3anomHun? A Tenepb K aeny.

» ™G



Byaem pasnensisate meaHbIl Kabenb BUTAS napa.

TTocne NpoTsxku Kabeneit KOHLbI UX B
Pasbém ana nokanbHbIX

4acTo NPUXOAUTCA 06XUMATb B Pasb- -
ceTtel HasbisaeTcs 8P8C,

émbI. XoTa Te, KTo MoHTUpyeT J1BC
Ho Bce (U 9 B TOM uucrne)
Cpasy CKaXyT, YTO 3TO HenpasusbHO. Ho OWMBOUHO HAILIBANOT ero

Y HAc CBOS CneLmguKa. RJ-45.

CneumanbHLIA UHCTPYMEHT nossonser
MOHTUPOBATb 6LICTPO U KayecTBeHHO. M, KOHeUYHO, HyXHbI TBOU yMe-
nble pyKu.

CyuwecTtsyeT 2 CTAHAAPTHLIX BAPUAHTA 06%aTus, HO B HacTosLLee
Bpems B HaleW CTpaHe UCNOoNb3yeTCs BapUAHT, KOTOPLIMA HA3bIBAETCS
TIA/ETA-568B. CMOTpeTb Ha CaM pasbeéMm HAAO CHU3Y, TO eCTb C 06-
PATHOM CTOPOHBI OT PUKCATOPA.

Beno-opaHxesbIn, OpaHXeBbIN, 6eN0-3eNEHBIN, CUH... YepT, KaxeTcs
9 rAe-To yxe 3710 Bugen!

Ona Tex, KOMy uUHTepecHoO

Celluac CylecTBYFOT ABA CTAHAAPTA NMOCTPOEHUA KabesIbHbIX CUCTEM
B8 3aaHuax — TIA/EIA-568A u TIA/EIA-568B. BapuaHT «A» no-
SBUNCS paHblue, BApUAHT «B» paspabotanu nonosxe 8 2001 roay.
NcTopuyeckn B AMepuke A0 CUX NOP NPUMEHSHOT BAPUAHT CTAH-
Aapta «A». Hy a B Poccum ncnonb3syrot BapuaHT «Bx».
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TTpu paszaesnke NaTy-KOPAOB UM MATUCTPATTbHLIX Kabenew pasHULbI
B paboTe mexay BapUaHTamu HeT. TTpoCTO NpUMeHsii TOT, KOTOpPLIN
PACnpOCTPAHEH UMEHHO Y Hac, TO ecTb «B».

Ona Tex, KOMy UHTepecHO

TToyemy Bce HenpasunbHO roBopaT Npo pa3bemsr RI-45? UHTe-
pecHo paszobpatbcs?

Ha camom pene cokpalieHue RJ (Yntaetcs «ap-axeii») o3Havaet
Registered Jack, 310 cTaHAGPT NPOBOAHOIO UHTepEelica ¢ NNacTU-
KOBBIMU (PULLKAMU HA KOHLIAX. M1 B HEM OMUCAHLI He TOMbKO Camu
PA3bEMbI, HO U TUNMLI Kabenel U CXembl CoeaUHeHUs pPa3bEMOB C
kabenem. To ecTb NHOAU NO OWMUbKe HA3BAHUE BCero CTaHAAPTA OT-
HOCAT TOSIbKO K CAMOMY pa3bemy. Camu xe pasbeMbL Ha3bIBAFOTCA
xPyC, roe «xP» 310 KONMYecTBO NO3ULIUM B pasbéme, a «yC» 3TO KO-
NIMYeCTBO KOHTAKTOB B pasbéme. TO eCTb NPUBLIYHLIN Tebe ceTeBon
pasbém HasbIeaetca 8P8C.

Kakue ewe umerotca ctaHaaptel RJI? HUXe nx KpaTkuiA Cnncok, co-
BCEM HeMOJIHBIN.

RJ-9 c pazvémamu 4P4C. Ucnonbayertca Ana noaknroveHus Tpybok
Tene@OHHLIX annapaTos, WupuHa 7,5 mm. Ketatn, ans ocobo ao-
TOLWWHBIX, 3TOrO CTAHAAPTA He CyLLecTByerT.

RJ-11 c pazbémamum 6P2C, 6P4C unu 6P6C. [1yxnpoBoaHbIN, ANns
NOAKNFOYEHUS CTApLIX TeNeqOHHLIX annapaTos, WupuHa 9,5 mm.

RJ-14 c pazvémamu 6P4C unum 6P6C. YetbrpexnposoaHoi, ans
NOAKMHOYEHUS TeNegOHHLIX annapartos K MUHU-ATC.
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RJ-25 c pasbeémom 6P6C. LlectunposoaHerii. Mcnonbsyetcs ans
NOAKNFOYEHUS LWeCTUMNPOBOAHBLIX TeNe@OHHbIX annapatos (U Takue
6bIBAFOT).

RJ-45 c pa3bémom 8P8C. Haneroch, TbI yxe 3Ha@ewWb, YTO 3TO.

RJ-45S co cneuuanbHbIm pazbemom 8PAC c knrovom. YeTbipex-
NpOBOAHOM. Micnonb3osancs AN NOAKIHOYEHUS MOAEMOB, U ero Tbl
yXXe BpSA U YBUAULD.

EcTb ewe 6onblioe KONUYeCcTBO BAPUAHTOB 3TUX PA3bEMOB U Kabe-
nel ¢ HUMK. Bknrouaa aaxe Takue, KaK pasbem AN KOHrpecc-cu-
cTem Bosch, rae nobaeneHsr KOHTAKTEI NUTAHUA. HO 3TO nocmoTpu
CAMOCTOSTEeSbHO.

Kak npasunbHO 06xaTb kabernb BUTOM Napbl? Bo-nepebIix, HyxeH
CNeunanm3upoBaHHLIN UHCTPYMEHT.

Y 1eba ponxeH 6b1Tb Xopowuii KPUMTTEP.
Tax Ha3bIBAETCS UHCTPYMEHT ANs O6XKUMKM
pasbemos. Kpumnep aonxeH 6bITb AoCTa-
TOYHO MACCUBHBIM U MPOYHLIM — AELUEBLIN

HeKayeCTBeHHLINU UHCTPYMEHT Nioxo ob-
XUMaeT, XOTS Ha rNas 3Toro U He BUAHO.

U ewe oaHa ToHKOCTb. Obpatun BHUMAHUE Ha
3TY ManeHbKyro AeTasnbKy, MPUKPEnIEHHYHO BUH-
TOM? TBOU Kpumnep 0693aTeNbHO AOMXeH
umeTb Takyro. Ecnu 3Toro Het, To Aaxe He npu-
obpeTan ero. Tak ANS Yero 3TO HYXHO?

DTOT 3nemeHT CNyXUT ANS 3aKkpensieHus kabenel kateropuii 5 unu
6 6e3 3kpaHa B pasbéme. Ho ecnu TbI 06xumaelub kabenu katero-
pUA 6A UNU 7 ¢ 3KPAHOM, TO 3TOT BNEMeHT AOSXeH BbITb CHAT UNn



CABUHYT, UHAYe OH CMUHAET 3KpaH U NOpTUT BeCb pasbém. Creau 3a
3TUml

B nocnepnHee Bpems nonynsapHLIMU CTAHOBATCS
pasbémbr RJ-45 co ckBO3HBIM NPOXOAOM NPOBO-
nos. OHW ropaspo yaobHee ana moHTaxa. TTocne
06XUMKW BBICTYNAFOLME KOHLIbI MPOBOAOB MOXHO
obpe3aTtb Kycaykamu, HO rpamoTHee npuobpectu
KpUmnep ¢ HOXOM Ans obpes3ku 3TUX NpOBOAOB.

Pasbémbl co BCTaBKAMU Takxe ynpowaroT MOHTax. Beab ropasao
npolue cHavana pasnoxumTb NPOBOAA MO OTBEPCTUSM BCTABKU, Obpe-
3aTb UX, U NOCSIe 3TOro BCTABUTL B KOPMYC pasbéma. M BHUMa-
TesIbHO CMOTpPU Ha OTBepCTUS B 3TUX BCTABKAX — ANa 6onee Ton-
CTbIX NPOBOAHUKOB OHU PACNOJIOXeHbI B 2 paaa.

Hanee, ana paboTtbr oveHb xenateneH CTPUTT-
TTEP. 370 UHCTpYMeHT Ana 0bpes3ku U cHATUS
usonsauum. besycnosHo, 3T0 MOXHO BbINOSHUTL U -

>
8 >

=-®) o \
npu NOMOLWU MOHTAXHOIO HOXa, HO CTpuUnnep ‘0}__/\_,

Ans 3TOU Uenu 6onee yaobeH.

\@ CoseT ot Tletpa Tletposuua

Kunbl y kabeneii BUTOM Napbl MOTYT UMETb PasHLIN AUG-
meTp. O6bIUHO 3TO yKa3bIBAeTCS Ha MapKuposke. Tak xe u
nnacTukosbie pasbémbl RJ-45 BbINycKaroTCa ANS pa3HBIX
AnameTpos 3TUX xun. Obs3aTenbHO cneam 3a Tem, YTobbr
OHW NOAXOAUNU ApYr-ApYry. He nbITaMca CUMOM 3anmnxXHyTb
TONCTbIe NPOBOAG B Pa3bEM ANs TOHKMX. HaobopoT Toxe
MJI0X0 — XOpOoLLero KOHTAKTa TOYHO He byaer.
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Ona Tex, KOMy uUHTepecHO

O6onouka y kabenelt BUTOU NaApbI MOXeT 6bITb CAeNaHa U3 pasnunu-
HBIX MaTepuanos. 3TO BCeraa yKasbIBaeTcs B Mapkuposke. YTobbr
MOHUMATb, Kakas 0605104Ka y Kabens, KOTOpLIM ThI MPOTATMBALLUD,
HUXe npuseaeHbI CTaHAApPTHbIE 0603HaYeHUs.

PVC — TIBX nnactuk. 310 06bIYHbIE Kabenu Ans BHYTpeHHero npu-
MeHeHus.

PP — nonunponuneH, Ucnonb3yroT AN BHelHel NpOKIaaKU B OC-
HOBHOM A8 BBICOKUX TemnepaTyp — Ao +140°C.

PE — nonuatuneH. O6on104Ka ANS BHELWHeW NPOKNAAKM.

FR — orHecTolikuii kabenb. MoxeT Heaonro paboTaTb B OTKPLITOM
nnaamenu. merotcs obonouku co ctoukoctbro 30, 90 u 180 MuH.

LS — unu no-aHrnumcku Low Smoke, uto 03Ha4aeT NoOHUXeHHoe
ALIMOBbIAEIEHUE MPU FOpeHUU.

ZH — 10 ecTb Zero Halogen. 3Ta 06onoyka n3rotosneHa U3 marte-
pUaNoOB, KOTOpLIE NPpU rOpeHUU He BLIAENAFOT OTpaBNSHOLME rano-
reHoBbIe rasbl.

B — 6poHb, TO ecTb kabesib XOpOLO 3aWULLEH MexaHUYecku. Yaue
BCero Ans 6poHU Ucnosb3yeTca CTanbHas NeHTa, KoTopas obsuea-
eTcs BAOnb Kabens.

C — BHYTpU kabena umeetcsa Tpoc. OH HyxeH AN HaTsxeHUa Kkabens
MeXay CTPOCHUSMU.

B mapkupoBke moxeT 6bITb OAHOBPEeMEHHO HeCKOMbKO 3TUX 0603Ha-
yeHU. Hanpumep, LSZH — 6e3ranoreHHbIn kabesib ¢ HU3KUM AbI-
MOBbIAEEHNEM.



[ins MOHTaxa NNACTUKOBOrO pPasbEMa HyXHO MPOCTO GKKYPATHO BbI-
NONMHUTL HECKOMbKO LLAroB.

v

Ecnu y pasbéma npeaycmoTpeH 3alWMTHBIN KONNAYvokK, To
celiuac camoe Bpems ero HaaeTb Ha kabesb.

Heobxoanmo noarotosuTh KOHel kabens ans obxuma. CHa-
4ana HyXHO CHATb CJIOU BHelUHel u3onaumm, npumepHo 25-
30 mm. Caenatb 3TO MOXHO NMpU NOMOLLM CTpUNMNepa unu
KpUMMNEepom.

[Hanee pacnpasnsem NpoBOAA U paCKNaGAbIBAEM UX B NPa-
BUSIbHOM nopsaake. Ecnu y pasbéma npeaycmoTpeHa BCTABKG,
TO Hapesaem eé. TTocne 3toro otpesaem nuiHee. Bece npo-
BOAA AOJIXHBI 6bITb 06pe3aHbI MO OAHOU NUHUW. [nuHy
OCTABJISIEMbIX MPOBOAOB ThI HAYUMULLIbCS OMNpeaensaTb CaMO-
CTOATENIbHO NOCI1e HECKOJSIbKUX MOMBITOK.

BcTasnsem kabenb B KOHHeKTOp. KaxabIi U3 NpoBOAKOB AON-
XeH AoX0AUTb [0 KOHLA KaHasa, a 060noYKa kabens fonxHa
30X0AUTb BHYTPb pasbéma.

Ecnu pasbém He umeeT 3KpaHa, TO PUKCUPYHOLLMIA A3bIYOK Y
Hero AoMXeH UMeTb BO3MOXHOCTb NMPUXaTb Y4acTOK kabens ¢
o6onoukoi. Ecnu ecTb 3KpaH, a UKCUPYHOLLETO A3bIYKA HeT,
TO NpocfieAun, UYTO Y KpUMNepa NPUKUMHOM 3MeMeHT ycTa-
HOBIeH B NPABUNIBHOM NONOXEHUU, YTOBLL He NOBpeAUTb
3KpaH.

KOHHeKTOp cO BCTABNEHHLIMU NPOBOAAMU YCTAHABIIUBAEM B
COOTBETCTBYHOLEE MHe30 KPUMMEpa U CKUMAeM PyYKU UH-
CTPYMeHTa A0 XAapaKTepHOro TpecKa.
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Ona Tex, KOMy uUHTepecHO

TbI 3Haewwb, YTO camm pasbeémbr RJ-45 moryT npeaHasHayatbes Ans
Pa3NUYHLIX TUNOB Kabeneli? M pasbémsl Ans OAHOXUIIbHBIX Kabe-
nen He NOAXOAAT AN MHOTOXMUNbHBIX?

TTocMOTpU Ha pUCYHKAX pa3fIUYHbIE POPMBI HOXEW B pasbeéMe, U Tbl
MOUMELL OTNUYUA.

Ons Ona

YHuBepcanbHbIN
OAHOXUIbHOTO MHOT OXUITbHOTO -
pasbeEm
Kabena kabena

Kax Buauwb, ceityac NpoussoasaTcs YHUBEpCasibHbIEe pa3bEMbI, KOTO-
pbIe TbI CMOXelb 06XaTb Ha Nto6oM TUN Kabens, YTo o4eHb yao6HO.

TToMumo 0aHOPA30BLIX MIACTUKOBBLIX Pa3b-
€MOB MOA 06XUM MOXHO BCTPETUTb U MHOTO-
pasosble pasbopHbie pazbembl. O6bIYHO OHU

BLICOKOTO KQ4eCTBa U paboTtatb ¢ HUMU MOXHO
6e3 cneunHcTpymeHTa. N ecnu 6bI He LieHa, TO pelleHue 6610 6bl

N\

N
’\\'

6nu3Ko Kk uageany.

TTocne Toro, kaxk kabenb OKOHLIOBAH pa3b-
éMamum, 0693aTenbHO NpoBepalt pe3ynbTaT
X0T8 6bI NpOCTEMIWUM KabenbHbIM TecTe-
pom (a nyule NpogpeccuoHanbHLIMm)! B
HALWMX CUCTEMAaX HeT nepeaayy OrpOMHBIX

NOTOKOB AAHHBLIX Ha 60NbLIMX CKOpOCTAX,



\/

MO3TOMY NPOPECCUOHANBHO CepTUPULIMPOBATL NMOJTyYeHHbIE Ka-
6enu He TpebyeTcs, HO NPOBEPKA HA OTCYTCTBUE 3aMBIKAHUA UMK

06pLIBOB JIMHUMN OYeHb 06MerymT XusHb UHXeHepy-HaNaaYUKy U

NpOrpaMmmcTy B byayluem.

TTpexae Yem noaknrouath TecTep K kabenro Ans
TecTUpoBaHma, 06a3aTenbHO ybeaucs, YTo
NPOTUBOMOMOXHBIN KOHeL, He NOAKNFOYeH K KOMMYTaTopy
WUNu apyromy cetesomy yctpouctay! KommyTyToper,
ocobeHHo ¢ PoE, 0TNIMYHO CXUratoT AeluéBbie KUTAUCKUe
TecTepsl.

CoseT ot Tletpa Tletposuua

Ecnu kabenbHLIN TecTep NOKA3bIBACT OTCYTCTBUE CUMHANA B
Kakow-nmbo nape, He TOPONUCH Aenath BLIBOA O HeUCnpas-
HOCTU Kabens. ONbIT NOKA3bIBAET, YTO ANA Ha4asa Haao Npo-
BEpUTb CaM TeCTep Npu NomoLm Nroboro pabpuyHoro naty-
KOpAQ, KOTOpLIM TOYHO UcnpaseH. XU3Hb Nokasana, YTo Ae-
LWEBbIE KMTAUCKME TeCcTepbl YacTo CaMU NIOMaroTCa, nubo y
HUX «cena 6aTapeka» (My3bIKka U cnosa rpynnsl Xyku).

Ona Tex, KOMy uUHTepecHO

Tebe BCTpeyanUCb HA3BAHUA «NPAMOM Kabesnb» UNU «KpoCCOoBbIM
kabenb»? Ewe He Tak AaBHO Npu 06xuMKe Kabens Hago 6bINno yTou-
HATb, KaKOM Kabenb obxumaem. HO TexHUKa He CTOUT Ha mecTe, U
ceiiuac Bce CoBpemeHHbIe ceTeBbIe MOPTLI U KapTbI HaY4YUIUCh pas-

6upatbes ¢ pexumamu uplink/normal camoctoatensHo. M B xumBbIx
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OCTANUCH TONBKO MpsiMbIe Kabenu, KoTopble € ABYX CTOPOH 06Xuma-
FOTCA OANHAKOBO. [1Ns UHPOpPMALMU — TAKOU pexmum paboTbl nop-
TOB C aBTOMNepeKkn-oYeHnem HasbisaeTca Auto-MDIX.

Ho cTapyto 3K30TUKY elé MOXHO rae-HUbyab BCTPeTUThb, U Toraa
NpUAETCA BCMOMHUTL packsiaaKy Kpoccosoro kabens!

Pasgenka suton napbr B NATY-NAHeENax

KoHeuHo, TbI He MOHTaXHUK J1BC, HO Ha 06beKkTax MHOrAa BCTpeya-
tOTCA U NaTy-naHenn. X ycTaHaBMMBAFOT B MOHTAXHBIE LWKASLI, U K
HUM NOABOAAT Npuxoasiume Kabenu

U3 pasHLIX ToYek nomelleHus. TTo- /
3TOMY KpaTko npobexumcs u no

3TOMY TUMY Pa3AesiK1 BUTOU Mapel.

[ns Hayana HaAO 3HATb, YTO Ydlle BCero TbI BCTPETULIbL NaT4-na-
Henu ¢ koHTakTamum 110 TMna unu koHTakTamm Krone. BusyanbHo nx
MOXHO OTNUYUTL TeM, 4TO 110 KOHTAKTLI NepneHAUKYNSpHbLI Npo-
BOAY BUTOU MapbI, @ KOHTAKTLI Krone pacnosioxeHsr noa yrnom 45
rpaaycos. M koraa TeI 6epéllb B pyKU UHCTPYMEHT Ans 3a6UBaHUS
kabens He NepenyTai, AN KAKOrO TUMNA OH NpeaHasHayeH!

Ansa paboTel Nyulle BCero UMeTb CneLnanbHLIN
WHCTPYMEHT ANs 3a6UBKU Kabensa co CMeHHbIM
nessuem. OH npeAHasHaveH Ans 3a6uBku obomx
TUNOB NaTy-naHenei. KoHeuyHo, cneunanusm-

POBAHHbIE UHCTPYMEHTLI AN

KOHKpPeTHLIX TUMOB rOpasAo syulle, HO 3TO He \

Haw cryyaid. Tebe xe He npuaéTca 3abusate ka-

6enu Tbicauamum B AeHbl U obasatenbHo umei G \

——



npu cebe cneumnanbHbLIN KPHOYOK, KOTOPLIM MO3BONUT BLITAWMTL He-
NPaBUIIbHO 3a6UTLIN NPOBOA U3 NAHeNU. XOopoLwo, YTO NPOU3BOAMU-
TenU UHCTPYMeHTa YacTo BCTPAUBAFOT 3TOT KPHOUOK B PYUKy. 3TO He-
yA06HO npu 60nblumx 06BEMAxX paboT, HO OTIIUYHO NOAXOAUT ANS
Hac. Tax 4To 0bpaLLat BHUMAHUE Ha 3Ty MenoYb Npu BbIbope UH-
cTpymeHTa. [JONOMHUTENBHO ThI NOJSyYMLLb NPU 3TOM B pyuKe U
CNeuuanbHLIA HOX ANs TOro, YTo6bI NONPABUTL NOXO 3a6UTHIN
nposoa.

Bosne koHTakTOB ANS 306UBAHUA BUTOMU
napel y BCex NpousBoauTesien Bceraa npu-
KJleeHa NOACKA3Ka, B KAKOM nocnenosaresib-
HOCTW AOSXHBI pacnosaratbca nposoaa. O6-
paTy BHUMAHUE, TAM HAPUCOBAHA KAk pac-

Knaaka no ctaHaapTy TH68A, Tak u no cTaH-
AapTy TH68B. B Hawem cnyyae Bceraa HyXXHO UCMOMb30BATL BApU-
GHT packnaaku «B». He nepenytau!

N ewé ouveHb BaxHbIM MOMeHT. Pacnneraii BUTbIE Napbl pSaoMm C
KOHTaKTamu ans 3abusku. Ecnm pacnnecty ux Ha HEKOTOpPOM yaa-
neHuu, To NpUbopLI AN CepTUPUKALIUU KABENbHLIX JIMHUMA MOTYT
NoKasaTb AeeKT 3aAesKU U He NPoNYCTUTL AGHHYHO JIMHUFO, XOTS
AeluéBbIe NPO3BOHKMU MOKAXYT, YTO C JIUHUEN BCE OTIIUYHO.

Ona Tex, KOMy uUHTepecHO

KoHTakTer TMNa 110 66111 co3aaHbr B Havane 70-x roaos Ha OCHoBe
LUMPOKO pacnpOCTPAHEHHOTO B TeNePOHHLIX CUCTEMaX KOHTAKTa
TMna 66. OT cBOEro NPOTOTUNG OHWU OTNNYANUCH MEHBLUMMU reo-
MeTPUYECKUMU pasMepamm, U3HAYANTbHOWU OpUueHTaumel Ha npume-
HeHWe B BLICOKOCKOPOCTHBIX LiensaX U BO3MOXHOCTbHO UCMOb30Ba-
HUS ANA CO3AAHUA He TOMNbKO NepembIveK, HO U KOMMYTALMOHHBIX
LUHYpOB.
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KoHTakT TMna Krone 6b1n 3anateHToBaHHLIN B 1978 roay. Ero pabo-
UMe 3M1eMeHTLI pacronarakoTCs NapansiesnibHo U pasBEpHyTLI K OCU
NpoBoAHUKA NOA yriom 45°. 3To oTpaxeHo U B 0PULMATIBHOM
Ha3BAaHWUU KOHTakTa — LSA-Plus 45°.

Ncnonb3osaHue moayneii Keystone

TTepuoaunuecku Ha obbekTax Tl byaellb BCTPeUaThCs C pasaesikom
kabens B cneLmasibHbIe MOAYIU-BCTABKU, HasbIBaembIe Keystone
Jack, unm, no-pyccku, KEUCTOHBI.

Cama naes BCTABHBIX MOAYJel 6b1na Camo croeo Keystone

paspaboTaHa B 1979 roay KomnaHuei O3Hadaet KpaeyrobHLIN
o K b. T b Ka-

AMP Incorporated. Ho cospemeHHbrii ameHe. 10 ecTb TOT ka

o MeHb, KOTOPbIM 3aKAHYU-
BUA MOAYyIneun, KoTopble Tbl AepXKUllb B

BAETCA CTPOUTENDLCTBO.
pykax, nossuncs e 1995 roay.
Moaynu umeroT pasnUYHLIN BUA U NpeaHasHadYeHbI Ans
PA3NTUYHLIX KaTeropuii kabens, HO y Bcex Y HUX abco-
NFOTHO OAMHAKOBbIE MOHTAXHbLIE Pa3Mepbl U POpMa
ANA KpenneHus B pasHble aepxatenin. TToaTomy cambre
pasHbIe MOAYNU MOFYT BbITb JIerko YCTAHOBIEHbI B JHO-
6vie aepxatenu NtobbIX NpoussoAUTENE.

Ans npucoeauHeHUs kabens kK MOAYIHO UCMONb3YHOTCA pasHbIe KOH-
CTPYKLMMU, U Yallie BCEro OHU He TpebyroT CneLuanbHoro UHCTpY-
MeHTa.

[na moHTaxa cammx moaynen paspaboTaHbI MHOrOUYUCTIeHHbIE
KpenneHus. Tak ANa MOHTaxa B annapaTtHele
CTOWKU UCMNOMb3yHOTCA NaHenu ¢ OTBepCTU-
MU, B KQXA0E U3 KOTOPLIX BO3MOXHO YCTAHO-
BUTb MOAYJ1b-BCTABKY. TO YAO6HO Tem, YTo




MOXHO CaMOCTOSATENbHO BbI6pATb HyXHbIV HA6Op pa3bemos B na-
Henu No TUMAM U KONMUYEeCTBAM.

Tak Xe UMeroTCa paMKM AN MOHTAXA MOAYIel B CTAHAAPTHLIE Me-
CTa ANA 3NeKTPUYeCKUX po3eTokK, Ana KpenneHut Ha DIN peiiku
MHOTUWe apyrue.

Ona Tex, KOMy uUHTepecHO

Naes c mooynsmu-sctaskamm Keystone okasanacb 0ueHb YAGYHOW.
N, KOHeYHO, Y UHXeHepoB NoSBUNACL MAEes UCMOJIb30BATL 3TO pelue-
HUe Ans Apyrux uHTepgericos. TToaTomy, kpome moayneii Keystone
Ans pasbeémos RJ-45, TbI MOXelb BCTPETUTb MOAYSIU AN CAMBIX
Pa3sHLIX UHTEpelicoB, TAKUX Kak ONTUKA, KOGKCUANbHbIE coeauHe-
Hua, USB u apyrue.

Kctath, ans nycTbIx oTBepCTUM UMErOTCS MOAYU-3arnyLKku. C
HUMW MOHTQX BLIFMAAUT FOpA3Ao akKypaTtHee.

CeTtb Ethernet Ha onTuyeckux kabenax

OnTtuyeckue kabenm AABHO U YCMELWHO NPUMEHSAHOTCS B CUCTEMAax
cea3U. BbIcokas ckopocTb, 3aWMLEHHOCTb U 60nbluMe AUCTAHLUU
AenaroT ONTUYeCKyHo nepeaavy AAaHHLIX Hanbonee nepenoson. B
MYNbTUMEAUMHBIX CUCTEMAX TAK Xe MPUMEHSHOTCS 3TU Kabenu ans
nepeaaym UHPOPMALIMU MO HUM.

BapuaHTOoB onTUYeckux kabenevi OrpoMHOE KONMYeCTBO, MO3TOMY
OT6POCUM BCe HeHyXHbIe U byfiem paccMaTpuBaTh TOMbKO Te, KOTO-
pbIe MPUMEHAFOTCA B HALUIMX CUCTEMAX.

B nepeyro ouepeab onTuYeckuii kabenb pasnuyaeTcs TUNOM BO-

NOKHa — OJHOMOAOBOE USIU MHOrOoMozoBoe. B yem pasHuua? Ecnu
COBCEM MPUMUTUBHO — B OAHOMOAOBLIX MepefaTyMKax CBeTUT na-
3ep, U OH MOXeT NnepeaaTb UHPOPMALMKO Ha bosbluoe paccToaHWe.

™5
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B MHOromopoBbIX CBETUT CBETOAUOA U PACCTOSHUE FOpPa3Ao
MeHblwe. Tam elé Kyya OTIMUYMIA, HO ANA Ha4Yana XBaTtuT U 3TOrO.

Hy v eweé. OnHomoposbIe Kabenu 06bIUHO UMEHOT XENTLIU LiBeT
060n0o4kmu. MHOromonoBbIe UMEHOT OpaHXeBbIM UM Fronybosarto-
3eNEHbIV LiBeTa U 4YacTo U3roTasMMBArOTCS He U3 CTeKna, a U3 nna-

CTUKa.

OnTuYeckue NaT4-KopAbl pasnmnuaroTcs Tu-
MOM BONOKHA — OAHOMOZAOBLIE UM MHOTO-
MOZOBbIE, U TUMOM Pa3bEMOB HA KOHLIGX.
Kpome 3TOro oHu MoryT 6bITb pasHoM
ANWHBI U PasHOro LigeTa.

OnTuyecKue pasbEMBL TaK Ke MHOr0obpasHeI. K cuacTbro, B MySbTU-
MeAUMHBIX CUCTEMAX GKTUBHO MPUMEHSFOT BCErO HECKOSbKO TUMOB
pasbeMOos.

ST (Straight Tip) — ycTapesluii
pasbém, bonblume pasmepsl He
06ecneynBaroT NNOTHBLIA MOHTAX.
XoTs meTannuueckuii kopnyc u
6aiioHeTHOe KpenneHue
obecneynBaroT BLICOKYHO
HAaAEXHOCTb.

FC (Ferrule Connector) — oueHb
HAAEXHBIW COBPEeMeHHBbIN pasbeMm,
obecneuneaeT OT/INYHOE KaYeCTBO
coeauHeHua. TToxox Ha
npeAabIAyLUA, HO BMECTO
6atioHeTa npumeHeHa pesbba.

SC (Subscriber Connector) —
AelUEBbIA NNACTUKOBBIN Pa3bem
AN HEKPUTUYHBIX COeAUHEHWIA.
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LC (Lucent Connector) —
ManeHbKUA COBPeMEeHHBIN pasbem.

MoxeT coeanHaTbCa NONapHO
KNUNCOW, YTO OYeHb YA06HO npu
AYNJSIeKCHOW nepeAade AGHHBIX
(To ecTb TyAa-croaq).

Paspnenka v cBapka onTuyeckoro kabens — 370 AOBOMbHO CNOXHBIN
npouecc, Tpebyrowmii cneumanbHoro 06opyaoBaHUA U HABLIKOB,
MO3TOMY TYT ero pacCMaTpuBaTh HeT cmbicna. Ecnu Tbr npoaéwb
obyyeHue no 3Tou Teme, TO 3HATh byaelwb ropasao bosblue, Yem 1.

Ona Tex, KOMy uUHTepecHO

B onucaHuu onTUYeCcKUX MHOrOMOAOBLIX MATY-KOPAOB ThI MOXellb
yeuaetb 6ykebl OM3 unu OM4. Yo 370 03HavaeT?

3TO NpOCTO ABA COBPEMEHHbIX CTAHAAPTA U3rOTOBEHUS TaKUX Ka-
6enen. He Baasasacbh B TOHKOCTU, MOXHO cKasaTb, YyTo OM4 6onee
KaueCTBeHHbLIV U AOpOron BapUAHT, KOTOPLIU MOXeT paboTaTtb ¢ 60-
nee BbICOKUMU CKOPOCTAMU U Ha bonblumx auctaHumax. [ns tebs
BAXHO, YUTO eCsiM B MOHTAXHOWU cXeme TpebyeTca ucnonb3osatb
naty-kopa OM4, To 0bs3aTenbHO HAAO UCMONb30BATL ero. A ecnu
YKa3aHo, YTo MOXHO NpumeHaTb OM3, To cmeno 6epu TOT, KOTOpPLIU
Tebe BbLIAGAYT.

KctaTth, 4tobbl oTNIMYATE 3TU TUMLI NaTy-KkopAos, Ang OM4 Havanu
NPUMEHSTb (PUONETOBLIN LiBeT, HO He BCe U He Bceraad. Tak Yto npo-
Bepsi MAPKUPOBKY ANS HAAEXHOCTU.
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Ona Tex, KOMy uUHTepecHO

Y onTuyeckux kabenew Tak xe MMeroTCa HekoTopble napameTper. U
Tebe xenatenbHO UMeTb NPeACcTaBneHue O HUX.

[ns Hayana TepmuHeL. LieHTpanbHas xuna ontuyeckoro kabens
HasbeaeTca Core (CepaeyHuk). B Held 1 beraroT cBeTOBbIE CUMHANBL.
Boxpyr cepaeuHuka HaxoauTtcs Cladding (O6onouka), kotopas oTpa-
XaeT cBeT BOBHYTpb. M 3akpbIBaetcs BcE 310 ob6onoukon Buffer (By-
Pep), ANs 3aWmTI Kabens oT nospexaeHUn. TTouemy TepMUHBI Ha
aHrnumuckom? TTpoCTO TaK NPUBBLIKAU.

Hy a Tenepb napameTpbl. OAHUM U3 OCHOBHBIX ABNAHOTCA AUAMETpBI
Core u Cladding. OHY U3MepsaHOTCA B MUKPOHAX (MUNNUOHHOW A0NU
meTpa). [lna nepenayuv 0AHOMOZLOBLIX CUFHANOB NPUMEHSHOT Ka-
6enu ¢ anametpamu 9/125 mkm, a ana mHoromopoeerx 50/125 u
62.5/125. TTepeas uMgpa — 3TO AMAMeTp CepAeYHUKa, BTopasa —
obonouku. TTpeacTtasnselwsb, KAKUe OHU TOHKUE?

3ayem 370 3HaTb? TTpocTO cneau, Koraa coeanHselwsb Aga Kabens
HYHO, YTO 6bI NAPAMETPLI Y HUX COBMNAAASIU, UHAYe CUTHasa He by-
Aer.

becnposoaHbie ceTtu

BecnpoBoaHbIe ceTu 3aHUMArOT BCe 6onee WUpPOKyYHO

HULWY. YXe celAiuac B MyJIbTUMEAUNHBIX CUCTEMAX aK-

TUBHO NpuMeHseTca 6ecnposoaHOe ynpasfieHne U nepeaava 3syka
W BUAEO.



Peanusauuii 6ecnposoaHbIX ce-

Telh 04eHb MHOIO — OT MPUBLIY- He Hapo nyTatb nepepaayy cur-

HbIX yxe Bcem Wi-Fi u Bluetooth I 2 RETEEE e 4iE0) SR

U nepenavyy no paagunokaHany.
AO CMYTHUKOBLIX CUCTEM. peaady no paa y

370 coBeplUeHHO pasHbIe Tex-

B cuctemax mynbtumeava Honoruu. PaauokaHan pa6o-

06bI4HO yCTaHaenMBaroT 6ecnpo- TaeT B peXume «TOUKa-TOUKa»

BOAHbIE Touku aoctyna Wi-Fi, k MO CBOUM OTARIbHLIM MPpOTO-
KOJam.

KOTOpBLIM U NoAKN+ouaroTca bec-
NpOBOAHbIE YCTPOUCTBA B MOMe-
LeHUU.

OPUUMANbHBIM Ha3BAHWEM CTAHAAPTOB 6eCnpOBOAHLIX CeTel ABNS-
etca IEEE 802.11. HaseaHue Wi-Fi npeanoxeHo anbsHcom Komna-
HUX npoussoauTeneu TexHuku Wi-Fi Alliance, koTopble 3a6oTaTcs 0
COBMECTUMOCTU pasHLIX YCTPOMUCTB.

Camux ctaHaapTos peanusauuu cetert Wi-Fi oveHb mHoro. K cua-
CTbHO Ha 06BEKTAX ThI CTONKHELWLCS C HEBOMbLUIMM UX KOJIMYECTBOM.
Kpatko onuwem ux, YTobbI MOHUMATD, YTO O3HAYUAHOT LIMEPPELI U
6yKBbI B MApaMeTpax ceTeu.

802.11a — cTapbIN CTAHAGPT CO CKOPOCTbHO COeauHeHus Ao 54
MéuTt/c (Ho peanbHo Ao 20 M6uT/c) Ha YactoTte 5 Iy (YnTaerca
kak F'vra Mepu, To ecTb munnuapa Mepu).

802.11b — obecneunBaet noaaepxky ckopoctu Ao 11 M6ut/c Ha
yactote 2,4 I'T"u.

802.11g — yBenuuMnum ckopocTb coefuHeHus Ao 54 M6ut/c, Ho Ha
uactote 2,4 'Tu. Cosmectum ¢ 802.11b, u yxe nasHo yctapen.
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802.11n — paspaboTaHHeri B 2009 roay cTaHAApT NOMyYUn Ha3Ba-
Hue Wi-Fi 4. OH paboTaeT Ha AByX AMAMNA30HAX YaCTOT U obecneyn-
BaeT CKOpOoCTb coeAmHeHua Ao 150 M6ut/c Ha yactote 2,4 TTu u no
600 M6ut/c Ha yactoTte 5 L. B 3TOM pexume paboTaroT MHOTrUe
cospemeHHbIe ycTpoicTtea ¢ Wi-Fi.

802.11ac (oH xe Wi-Fi ) — oaWH U3 caMBIX COBpeMeHHbIX CTaH-
AaptoB. CKOpOCTb Nepeaaym AaHHLIX NO HeMy MOXeT aocturatb 6,5
6ut/c n paxe 6onblue, ecnu yCTpOUCTBO UMeeT 8 aHTEeHH.

802.11ax (unu Wi-Fi 6) — camblii nepenosoii cTaHAapT becnpo-
BOAHLIX YCTPOUCTB. YCTPOMCTBA MOTYT paboTaTtb CO CKOPOCTLHO CO-
eAnHeHus yxe fo 11 F6ut/c v B yactoTHoM amnanasoHe ot 1 go 7
Mu.

Haperocb, Tenepb Tl 6yAellb MOHUMATb, YTO O3HAYAKOT 3TU LIMPpLL
M bykBbI Ha 6ecnpoBOAHbIX ycTporcTBax. M Tl AonxeH obpatuThb
BHUMGAHWE, YTO Y pasHbIX CTAHAAPTOB MOTYT UCMOJIb30BATLCSA pa3HbIe
ANANA30HbI paboumx 4acToT. M caenatb NOrUYHLIN BLIBOA, YTO
yCTpOlCTBO ¢ AvanazoHom 2.4 T'T'L Henb3a NOAKNFOUUTL K TOUKeE C
yactoton 5 ',

Ona Tex, KOMy uUHTepecHO

B uém paznuume yactot 2.4 MMuum 5 Mu? Ecnm oyeHb ynpoLueHHo,
TO AmManasoH 2.4 T'Ty paboTtaeT Ha 6onblen AucTaHUUU U bonee
cTabuneH. A amanasoH 5 T xyxe npobuBaeT cTeHbI, Aa U AUCTAH-
LA C HUM 10 TOMKU AOCTYNa MeHblue. Tak novemy He UCMOonb3o-
BaTb Bceraa 2.4 Mu?

TyT Bce npocTto. Ecnu TbI 0AWH B AiepeBHe, U PSAOM HeT HUKOFO C
WHTEpHeTOM, TO CMOKOMHO Ucnonb3yii u 6yab AososeH. Ho koraa B
AOMe UNU Ha 06 beKTe Kyya ToYeK AOCTyNa, OHU NPOCTO MellaroT



Apyr-apyry. Beab 8 ananasoHe 2.4 MU ropasao meHblue KaHAsos,
Yyem B AmanasoHe 5 'y,

Ecnu ymeews nonb3osatbcs Nporpammoit aHanusatopom ceteid Wi-
Fi ana komnbroTepa Unu TenemoHa (UX MHOXecTBO 6eCcnNaTHLIX),
TO CKAYaM €€ U NOCMOTPU, CKOJIbKO B AGHHBIA MOMEHT 3aHATO KaHa-
NnoB B NOMeLLeHUU U YAUBUCL ITOMY.
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HemHoro o6 anexkrtpuuectse

Be3s anektpuyectsa He 3apaboTtaeT Ha obbekTe Huvero. Bcem
ycTpoucTeam Tpebyertca anekTponutaHue. KoHeyHo — 6onbLuyto
4acTb paboT C 3MEKTPUYECTBOM BLIMOJIHAFOT 31IEKTPUKU Ha 06 bek-
Tax, HO BCeraa ocTaéTcs NycTb HebONbLIOW, HO BAXHBIW KYCOK, KOTO-
PbIA MPUXOAUTCS BLIMOSHATH CGMOMY.

Coscem HemHOro Teopum

Ha4HEM C rnaBHOrO 3aKOHA 3M1ekTpuyecTBa — 3akoHa Oma. Ecnu He
MONEHUTLCA U OTKPLITL BUKMNeauto, To 3TOT 3aKOH MOXHO 3anmcaThb
AecaTKOM cnocobos! Ho MbI BO3bMEM CAMBIN NPOCTOU, KOTOPbLI
NpoxoasT B WKone cpasy nocne bykeaps.

I - cuna ToKka B AMnepax
U - HanpsaxeHwe B BonbTax
R - conpotusneHue 8 Omax

TyT rnasHoe Hafno Ana cebs ySCHUTB, YUTO YeMm 6osiblie HanpsxeHue,
Tem 6onblue TOK, a Yem 6onblue cONpOTUBIIEHNE — TeM MeHblue TOK.

MOLLHOCTb 3MeKTPUYECKUX CUCTEM CUUTArOT NO Cleayrollen (op-
myne:
P=1xU
P - mowyHocTe B8 BonbT-Amnepax

I - cuna Toka 8 AMnepax
U - HanpsxeHuwe B BonbTax



To ecTb mowWHOCTL Tem 6onblue, Yem 6onblue TOK U HanpsixeHue.
Bort Bpoane u Bce. [1ng aanbHelwelt paboTbl TEOPUU XBATUT.

3ayem 3710 BCe 61O HYXHO? B
MYNbTUMEAUMHBIX CUCTemMax
rNaBHas 3a4a4a YTobbl BCe pabo-
Tas10 U He cropersio, a NpoBoAa He
onnasunuck. Bot atux sHaHW U
XBATUT AN NPABUILHOMU paboThbI ¢
3MeKTPUYECTBOM.

Ona Tex, KOMy uUHTepecHO

XOoTsa MBI NO NpUBBLIYKE FOBO-
PUM O HanpsXeHUU B ceTn
~220 BonbT, Ha camom aene B
Poccuu ¢ 1992 roaa ctaHaapT-
HbIM aengetca ~230 BonbrT.

Ecnu BHUMATENbHO CMOTpETb XapaKTepUCTUKU NPUBOPOB, TO MOXHO
3aMeTUTb, YTO MOLHOCTb UHOTAG U3MepsHOT B BOMbT-amnepax (BA),

a wHoraa B Battax (BT). B yem pasHuua?

B BonbT-amnepax nsmepaeTcs NOMHAA MOLHOCTb, paBHAA NpoOU3Be-
AEHUIO CUIBI TOKA Ha HanpsaxeHue. A B BatTax usmepsaetcs aktme-
HAsA MOLLHOCTb, B (POPMYJTYy KOTOPOU BXOAUT AOMNOMHUTENbHO 3HaYe-
HUe KO3(PULIMEHTA Harpy3Kku cos @ (YMTaeTca KOCUHYC gpu). 3Haue-
HUe 3Toro Ko3ggpuumeHTa MeHsetca oT 0,6 y anekTpoasurarteneis
A0 1y namnoyek. O6bIYHO NPUHATO cumTaThb ero pasHbIm 0,8, Ho,
KQK TbI MNOHSN, B 60NbLMX CUCTEMAX ero HyXHO CYUTATb OYeHb

TOYHO.

Ona Tex, KOMy uUHTepecHO

TbI 3HaelWb, YTO B pO3eTKAX MPUCYTCTBYET OAHO(PA3HLINM TOK. M 3Ha-
elb, YTO K 3AAHUAM NOABOAUTCA TPEXPA3HLIA. A NOYeMy UMEHHO

TPEXPA3HLIN, A He ABYX USU YeTbIpex? VIHTepecHO?
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B camom Hauane, ewe B 19 seke, Hukona Tecna usobpén reHepatop
nepemeHHOro 0AHOMPA3HOro Toka. [1o Hero NpumeHanca Tonbko no-
CTOSHHBIN TOK, KOTOPLIA UCNONb30BASU ANg OCBelleHus. Ho nocTo-
SHHBIN TOK TPYAHO 6bINO NepenasaTb Ha 6onbluMe paccToaHUS U3-3a
noTepb B NPOBOAAX.

TTpu nosiBneHUn nepemeHHOro ToKa NOSIBUNACh BO3MOXHOCTb UC-
MOMb30BATb TPAHCPOPMATOPLI, KOTOpbIE MOBLILIANU HAMpSXeHue
ANA yMeHblueHUs NnoTepb Npu nepeaave 3MeKTpo3Hepruum Ha 60onb-
LWe paccToaHUA.

Ho kpome ocselleHUs HyxHO 6b1n0 caenath ewe kakue-Hubyab ABU-
ratenu. KoHeuHo, yxe 611U NPUAYMAHBI 3N1eKTPOMOTOPLI HA NO-
CTOSHHOM TOKe, HO UX KOHCTPYKLMS 6bIna CNOXHA. A AN MOTOpPOB
Ha NepemeHHOM TOKe TpeboBaoch BpaLLaroLLeecs 31eKTPOMArHUT-
Hoe nose. 31O celiyac maneHbkue UHBepTOopLI JIerko NpespalyaroT
MOCTOSIHHLIW TOK BO BPALLAFOLWUIACS NepeMeHHBIN B 311eKTPOCAMOKa-
Tax, a Toraa 370ro He 6b1no. TToaTomy 6611 pa3paboTaH AByXas-
HBIW FeHepaTop U 351eKTPOMOTOp K Hemy. B npuHuUmne 3Toro xsa-
Tas10, HO UHXeHepbI He OCTAHOBUMUCH. TTOSBUNUCH TPEX(AsHbIe re-
HepaTopbI U TPEX(asHbIe MOTOPLI, U OHWU BbITeCHUNU apyrue. TTo-
uemy? OueHb npocTo. [Ins nepeaaum asyx pas Tpebyercsa 4 npo-
BOAA, NO 2 NPOBOAG HA KAXAYHO pasy. A BOT ANs nepeaadn Tpex-
(pasHoOro Toka Tpebyetca Bcero 3 nposoaa. TTpeacTasb, HACKONbKO
BbIFrOfiHee U36aBUTbCS OT OAHOTO NULLIHEro NpOBOAA, BeAb JIMHUU
3neKTponepenay MoryT UMeTb ANUHLI ThIcSYM KunomeTpos! Ketatu,
noYemy 9 He y4én Hynesow Nposoa, Nonpobyt HAUTU UHPOPMa-
LMo Cam.

Bot u kpaTtkas uctopus. Boobiue To oHa ropasao uHTepecHee, U

ecnu Tl 3aXo4ellb y3HaTb 6onblue, To B VIHTepHeTe HalaELWb MHO-
XecTBO cTaTel npo 3T0.



Ona Tex, KOMy uUHTepecHO

Ecnu TbI MHTepecoBanca anekTpuYecTBOM, TO 3HACLWD, YTO Yalle
BCero ucnonb3yrotca HanpsxeHus kak 230 BonbT, Tak u 380 BonbT.
Ho 3a4em xe TaK yCnoxHaTb, Heyxenu He npolue 66110 6bI Bceraa
NOMb30BATHCS 3NEKTPUYECTBOM C OAHUM HanpsixeHuem? byaelsb
YAUBNEH, HO 3TO U eCTb OAHO HanpsxeHwe.

Koraa B 3naHWe NpuxoanT TpEXPAsHOe 3NeKTpUYecTBO, TO Hanps-
XeHue mexay gasamum coctasnset 380 Bonbt. Ho aanbwe no no-
MelLLEeHUSM OHO pacKMALIBAETCA MO OAHOM (pase, U BOT HanpsikeHue
MexAay KaXAOU U3 a3 U Hyném ctaHosuTca pasHeIM 230 Bonbtam!

N uTO6LI UMETb YMHLIN BUA NpU Pa3roBOpe C SMEKTPUKAMU, NPOCTO
3GNOMHMU, YTO TPEXPA3ZHOE 3M1eKTPUYECTBO OHU HA3LIBAFOT JIUHEN-
HBIM, @ OAHOMA3HOE B PO3ETKAX — (PA3HLIM.

dnekTpuyeckue kabenu

Buabr kabenen nutaHus

Ans noaauu anekTpUYeckoro NUTaHUS Ha obopyaoBaHUeE MOryT
NPUMEHATLCA KaK aNFOMUHUEBbIE, TaK U MeaHbIe NpoBOAA. Y Kax-
AOTO U3 HUX eCTb KaK AOCTOUHCTBA, TaK U HeaoCTaTku. Ho B cneum-
(PUKe HALWUX CUCTeM NMPUMEHSHOTCA TONBbKO MefHble Kabenu, no-
3TOMY paccmaTtpueath 6yaem TONMbKO UX.
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BapuaHToB U3roToBneHus kabenen odeHb MHOro. EcTb ucnonHeHus
AN TPEXPAZHOrO NUTAHUSA, ANS

MPOKNAAKM Ha yNuLie unu Kabenb unu nposoa? Kak npa-

BHYTPU MOMellieHIs), NOA BOAOW BUJIbHO HasbIeaTh? TTposoa —

W MHOroe Apyroe. 3aecCb Mbl 3TO OAHA TOKOMPOBOASALLAS XUIa
PAcCMOTPUM TONbKO Te kabenw, B8 usonaumu. Ecnu npoeonos He-
KOTOpbIEe UCNOMb3yOTCSA B CKOJbKO, U OHU ellé B 0bLuelt
HaWmX npoexkTax, To ecTb Npo- M30ALMM — TO 3TO kabenb.

TArUBAFOTCS BHYTPU Nomellie-
HUW ANg NepeaaYu 0AHO(A3HOrOo HanpsikeHus ~230 BonbT.

MegaHebre kabenu BbINYCKAFOTCS KaK OAHOXUMNbHbIE (MOHONMUTHbIE),
TAK U MHOTOXUJIbHbIE (MHOrOonpoBOsIoYHbIe). Mcnonb3osatb Ang
CTALMOHAPHOW NPOBOAKU MHOTOXUIbHBIN Kabenb COBpeMeHHbIMU
NpaBUNaMU KaTeropuyecku sanpelteHo. OH UCNOSb3yHOTCA TONbKO
ANA rMbKOM NOABOAKU NUTAFOLEro HANPAXeHUa B KayecTBe YAU-
HUTena.

Liseta xun y kabensa umetrot 60nblioe 3HaYeHUe, U UX 3HaeT Kax-
AbIU 3NEeKTPUK.

) B nposoae ¢ oaHoM qasomn
o uawie BCero UCMonb3ykoT
dasza 3 <
- KOpUYHeBLIM LBeT, HO 3TO
R — BLINOSIHAETCA He BCeraa
HevTtpanb o
P = CuHuiA
(Honb)
«3emna» =l YKenTto-3enéHeI



[lna Npoknaaku 3neKTponpoBOAKMU MO NMOMeLLEeHUHO Yallie BCero Uc-
MOMb3yOT MOHOJIUTHLIN Kabesib C TpeMs XUaMU U € usonaumen us
TTBX. K uzonauuu kabens ocobbie TpebosaHUs

6LIBAFOT Y MOXAPHBIX, MO3TOMY Ha 06bekTax Bce-

rAG YTOYHAW, paspelleHo N NpoTArMBaTb UMeHHO

3TOT Kabenb UMeHHO B 3TOM nomelleHun? MHaue

NpUAETCA ero NepeTarueatbh Nocne Nony4eHus ot

MOXUHCMEKLMUU NU3... TO eCTb NpeanUCaHms.

TTpasunbHLIN BbI6OP Kabens NUTAHUS

Yale BCero nuTaHWe kK 060pyA0BaHUIO NOABOAST NPOPECCUOHANb-
HbIEe 3MeKTPUKU, KOTOPLIM BLIAGHOT TeXHUYecKoe 3aaaHue. B atom
30AGHUW YKA3bIBAFOTCSA TOYKM MOABOAG U NOTPpebnsembie MOLHOCTU
obopyaosaHus. [lanbHelWwme pacyeTbl OHU AenaroT CaMu — TO ecTb
BbIOUPAFOT NPABUIIbHBIE GBTOMATLI B pACMPeAeIUTENTbHOM WUTKE U
noabuparoT ceveHUs xun kabeneu.

Ho vHoraa NpuxoamnTCa CamocToaTeNIbHO NOABOAUTL 3MeKTpPonUTa-
HUe [0 TeX ToYeK, KoTopble He 6bINU YKa3aHbI B 3a4aHUU. Hanpu-
Mep, KOFAa 3NeKTPOMUTAHUE HYXHO B3STb He OT LMTKA, @ OT CTOUKU
c obopynosaHueMm.

KoHeuHo, TMN kabensa nyulle BCero B3aTb U3 NPOEKTa, HO 3TO He BCe-
rAa BO3MOXHO. TTO3TOMY TyT npuBeaeHb HeKOTOpbIe peKoMeHAaLMU
MO CaMOCTOATenNbHOMY BbI6OpY Kabens.

Bb1bop ceyeHus kabens Npou3BOAUTCA NO MOLIHOCTU NOAKIFOYae-
moro obopynosaHus. MOLWHOCTU NPOCTO CYMMUPYHOTCS, HO Nepea,
3TUM OHU AOSIXHBI 6bITb NPUBEAEHDI K eAUNHBIM eAUHULIGM U3Mepe-
Hus — Battam. Bce mowHOCTU, yKka3aHHbIe npoussoauTenem B BA,
HYXHO YMHOXUTb Ha O,8.
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Hanee ucnonb3yt npuseaéHHyro Tabnuuy.

CeveHue o
MakcumanbHeIW | MakcumanbHas
OBHOXUNBLHOTO
: TOK, A MOLWWHOCTb, KBT
Kabensa, mm
15 19 41
25 27 5.9
4 38 8,3
6 46 101
10 70 154
16 85 18,7
25 115 25,3

-  O6patn BHUMAHME, YTO B TabnMLIe YKA3aHbI NApameTpbl Ans

bﬁ‘é OAHOXUIIBHOTO Kabens. Y MHOroxunbHbIX kabenei obliee
ceveHue NpOBOAHUKOB BCErAa MeHblle Yem Yy OAHOXUIbHBIX
npy OAMHAKOBOM AuameTpe kabens. TOYHLIN pacyeT BOIMO-
XeH TONbKO NocJsie UmepeHUs ceYeHUs OAHOMU XUTKU U
YMHOXeHUs 3TOr0 3HA4YEHUS Ha KOJSTNYEeCTBO XUI.

B cTtonbue MakcUManbHOM MOLHOCTU HYXHO HAMTU 3HaYeHue, KOTO-
poe 6osblie NOACYUTAHHOM CYMMApHOMU MOLLHOCTU 060pyAOBAHUA.
M cpasy 6yaeT NOHATHO, Kakoe ceveHue AONXHO 6bITh y NpoBoAa. A
eCny YCTAGHABNUBAETCS 3ALUMTHLIN QBTOMAT — HA KAKOU HOMUHAN
TOKa TpebyeTcs asTOmar.

Ona Tex, KOMy uUHTepecHO

CevyeHue nposoAaa NpasUNbHO CYUTATb NO CNelmnanbHbLIM CNpaBoY-
HbIM Tabnmuam. OaHAKo 60MbLWMHCTBO 3N1EKTPUKOB NPUMEHAIOT



NpOCTOe MpaBUIIO: CeyeHne meaHoro kabens 8 1 mm® moxeT npony-
CTUTb CKBO3b cebsa Tok B 10 A unu mowHocTb 2,2 KBT. Ho 310T pac-
YET bonee-meHee NOAxXOAUT ANs Kabenel ¢ ceyeHnem He 6onee

6 MM2.

Ona Tex, KOMy UHTepecHO

WMHoraa y anekTpuyeckux NnpoBOAOB BCTpeuaeTCs noHsTUe Kanubpa.
To ectb rosopsat npo AWG kabenb. Yto 310 TaKoE?

O603HaveHue ceyeHUs NpoBoAa B BUAE Kanubpa nossmnoch B Ame-
puke, u TepmuH AWGE obo3HauaeT American Wire Gauge, 70 ecTb
«AMEpPUKAHCKUA NPOBOSOYHBIN Kanubp». Lingpa B aTom 0603Have-
HUM NOKA3bIBAET, CKOMbKO pa3 HAYaNbHAA 3aroTOBKA NPOBOAA MpO-
X0AWna Yepes NPOKATOYHLIN CTAHOK. To ecTb nposoa AWG 12 npo-
katanu 12 pa3, a AWG 20 npokatanu 20 pas. TToatomy u nonyua-
eTca He COBCeM NOTUYHOe Ana Tebs obo3HayeHue — yem 6onblue
Lumppa, Tem ToHble nposoa

[ns ynobcTea nepesoaa kanubpa nposoaa B 6onee npuBbIYHOE Ce-
YeHue B KBAAPATHBIX MUNIIUMETPAX O6bIUYHO UCMONb3YHOT TAbNULILT,
KOTOpbIe ThbI JIerko Haaélws B MiHTepHeTe.

U ewé. [1na MHOroXunbHLIX Kabeneli peanbHOe ceveHue NpoBoA-
HUKa onpefensaeTcs No POPMYSAM, YYUTBIBAFOLUM CeYveHUe U KO-
NINYECTBO XKun.

Ho kpome Bbr6opa ceveHUs Xun kabens Tbl AOMXeH yMeTb BbIOUpaTh
W TUN camoro kabens. Huxe nepedncneHsr Haubonee pacnpocTpa-
HEHHbIE TUMLI, KOTOPbIE MOTYT 6bITb MPUMEHEHBI B CUCTEMAX MYIb-
TUMeaua. 3ameTb, BCe Kabenu TyT MpUMEHSHOTCS BHYTpU Nomellie-
HUM C MATKUMU YCIOBUAMMU, MNOITOMY, €CNU B NpoekTe Haao byaeT
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MCNOoSb30BATb YNIUYHbIE Kabenu, TO Nyulle AoBepb UX BLIGOP UHXe-
Hepy.

BBI" — 3710 markuii cunosomn kabenb. CHapyXW OH UMeeT YEPHLIN
LBeT, XOTS MHOTAa BCTpeyaroTcs U benblie BapUAHTLL. ITO Heropro-
UMIA MHOFOXUIBbHLIN Kabenb. XXun BHyTpu — oT 1 ao 5. B amamerpe
oHu ot 0,15 pno 24 cm.

NYM — 370 apyras pasHOBUAHOCTb CUNOBLIX MeAHbIX Kabernew.
HapyxHas npocnoiika sbinonHeHa us TIBX, koTopbIn He Bo3ropa-
eTca. Mexay U30NALMUOHHBIMU NPOCNOUKAMU Pa3MelLiéH pe3HOBbIN
HaNOMHUTENb, 3a CYET KOTOPOro Kabenb cTaHOBUTCS 6onee Npoy-
HbIM U TepMOCTOUKUM. OAHOMNPOBOIOYHBIX MOAUPUKALIMI He bbI-
saeT. [luametp xun coctasnset ot 0,15 no 1,6 cm. Takyro pasHo-
BUAHOCTb Kabens NpUMEHSHOT U ANs NPOKAGAKU Ha OTKPLITOM BO3-
AyXe, NOCKOMNbKY OH YCTOWYUB K BNAre U BO3AEUCTBUIO TemnepaTtyp.
Koraa HyxHo 6yaeT usrubatb kabenb, TO AUAMETp TAKOrO NOBOPOTA
AONXeH 6bITb MUHUMYM 4 ceveHus.

TIBTTTT — 370 meaHbIN Kabenb, MPUYEM XUIbI UMeroT no 1 nposo-
noke. HasbIBaeTCa YCTAHOBOYHLIM, U UMeeT NIOCKYHO popMmy. CTaH-
AGPTHO NpUCYTCTBYHOT MO 2-3 xunbl. Ux anametp ot 0,15 po 0,6
cm. Takue kabenu NoaxoasT AN MOHTAaxXa po3eTok. M3rmubas kabenb
HYXHO Aenatb paauyc He meHee 10 anameTpos NpOBONOKM.

TIBC — kabesnb U3 meau ¢ BUHUNOBOW U30SISILIUOHHOMU OCHOBOW. OHa
NOXUTCA B NYCTOTY Mexay NpOBOAAMU, MOSTOMY Kabesib nonyya-
etca nNpoyHbIN. Kun 2 unu 5 cevermem ot 0,75 no 16 keaapaTHbIX
munnumetpos. Kabenb moxeT MHorokpatHo neperubatbes. TTpume-
HSFOT Ha 06beKTaX KaK CeTeBOW WHYp UMK YANUHUTENb. Xunbl

TTBC — mHoronpoBonoyHbIe. X OKOHLIOBLIBGFOT USU NyAAT.



B (B .
.4  EcTb Heckonbko mapok kabeneid, 3anpeléHHbIX K 3KCnJyata-
"ﬁ UMK No NpudmHe noxapoonacHocTu. 3to: TTYHTT, TIYHITT,

TTYBTT, TIBTTTT. TTocTapamncs Ux He MOHTUPOBATbL UMK XOTS
6LI Npeaynpean UHXeHepa, YTO MPOUCXOAUT HapylueHue.

CoeauvHeHWe 3neKTpuYeckux kabenen

B npasunax yctponctea anektpoyctaHosok (TTY3) nponucaHsr pas-
NUYHbIE BAPUAHTBI COGAUHUTENEN, BKITFOUAS BUHTOBBIE, 3AKUMHbIE,
CBAPOYHbIE, NMPeccoBOYHbIE U Aaxe Nanka. EcTb Heckonbko aony-
CTUMBIX MeTOA0B UCMOSb30BAHUA PA3SIUYHBIX COeAUHUTENen Ans
OLHO- U MHOTOXUIbHLIX Nposoaos. O6paTn BHUMAHWE, MO coBpe-
MEHHbIM MpABUIIAM CKpYTKa HefonyCcTUMa ANna NFobbIX NpoBoaos
(xoTs 3TO NPABUMO YACTO HApPYLIAETCS NEeKTPUKAMU).

BUHTOBLIMU KNleMMaMU U O6BIYHBIMU
BUHTAMU C NAACTUHAMM MpOLLe BCErO
COeAUHATb OAHOXMIIbHBIE NpoBOAA. BUHT
He cmoxeT ux nepepesatb. Ecnu kabensb
COCTOUT U3 HECKOMbKUX NPOBOJIOYEK, TO
3TO MOXeT NpUBECTU K TOMY, YTO YacTb
U3 HUX NOPBETCS, NO3TOMY ANS AGHHOTO
30KMMA UX NMPUMEHATb Henb3A.

3TU KNemMmbI pekomeHayeTcs
NOATArMBATL XOTs 6bI pas B roA.

3axumHbie knemmel WAGO mnaeanbHo
NOAXOAAT ANS OAHOXUILHOIO NPOBOAA.
YacTo 6bIBAFOT 3aNOMHEHbI CheuUmanbHoON
nacToi, KOTopas 3almLLaeT NpoBoAa OT
oKUCneHus.
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MHoropasosbie knemmer WAGO
NOAXOASAT KAK ANS OAHOXUIbHLIX, TAK U
ANS MHOTOXWUIbHBIX NPOBOAOB.
HaunyJwwuii BapuUaHT 6bICTpPLIX
coeAVHEHUWN Ha CeroAHSLIHUM AeHb.

TTpeccoska nossonseT HaAEXHO
COeAMHATL KaK OAHOXMUIIbHbIE, TaK U
MHOrOXWIbHbIEe Nposoaa. OAHAKO HyXeH
CMeLUUanbHbIN UHCTPYMEHT U
CneuuanbHbIe KIMMCHL.

TTalika MOXeT UCNOosb30BaThCA NpU
coeAVHeHUU NPOBOAHUKOB MANOro
ceyeHUa. HemHoro npolye BLINOSHUTD
NaiKy MHOrOXUIbHOTO Kabens.

Tak noslyumnocb, YTo Ha 06bEKTAX MBI YACTO UCMOMb3yem
knemmHukm WAGO Hemeukon komnaHum Wago Kontakt-
technik GmbH & Co. OHU 0YeHb yAO06HbI ANg COeAnHeHUs Ka-
6eneli anektponuTaHus. M Kak BCE xopoluee — Ux 4acTo

noaAnenbisakoT.

Eyﬂ.b BHUMATENEH NpU MOHTAXe U HU B KOeM ciydae He npu-

MeHar noaaenku. 3710 peasibHO onacHo, BeAb Y NoaAes10K

4YacCToO UCNOJIb3YHOTCA HeKka4yecTBeHHbIe MaTepuarbl, KOTOpbIie

MOTYT CropeTb B 1060 MOMEHT.

Kak oTnuumTth noaaenky ot opuruHana? B uHtepHete ecTb
MHOXeCTBO COBETOB, HO Nyulue BCero NpocTo noaepXartb B

pyKax opuruHan u nopabotatb ¢ HUM. TTocne 3Toro TeI cpasy

NOUMELLb, NOAAESIKY Tebe AaOT UMK HerT.



~4\-  Henb3s coeanHatb NpoBOAG U3 Pa3HLIX METASINOB NPOCTON
”ﬁf CKpyTKOM. Ecnu npuaértca coeamnHaTb MedHbIN U anFoMUHue-
BbI MpOBOAG, TO AeNal COeAUHEHUE TOMbKO Yepes Knemm-
HUK. B npoTuBHOM cnyyae 06pa3oBaHHAsA NPAMOM CKPYTKOMU
ranbeaHonapa b6yaeT okucnaTbCs U Nnbo rpetbes, NMbo Te-
PATb KOHTAKT.

TTpu nrobbix paboTax ¢ NpoBOAOM Heobxo-
AUMO 3QUULLATbL ero KOHLILI OT U30NALUU.
KoHeuHo, 3T0 MOXHO cienaTb HOXOM Unu
KYCA4Kamu, HO Nyulle NpUMeHUTb Cneum-

QNbHLIN UHCTPYMEHT — CTpUnnep.

TTocne cHATUA U30NALUU C MHOTOXUITbHOMO MPOBOAA peKOMeHAY-
eTcs OKOHLeBaTb ero. 370 NpeAoTBPATUT paspylueHue TOHKUX XUIOK
npy moHTaxe. Ecnu nposoa He OKOHLIEBATb, TO KOHTAKT MOMy4nTCS
HepaBHOMEpHBIM, byileT MeCTHLIN neperpes U YCUeHHoe oKuce-
HWe NpoBOAA, @ NOTOM U paspylueHue KOHTAKTa.

MHOrOXUMbHBIN npoeoA MOXHO 3alyAUTb, U BOCNOJb30BATLCA
CNeunanbHEIMU HGKOHEYHUKAMU U O6KUMHBIM

WHCTpymMeHTOM. Hako-
nﬂ E 11 | Heunukos cyuiecTsyer
| BesIMKOe MHOXecTBO, K

CYACTbHO Y HAC UCMNOJSIb3YHOTCS MefHbIe Npo-

BOAG C Heb6OMbLIMM CeveHUeM U AOCTATOMHO NPUMEHATb CneLuanb-
HbIe NyXéHblIe BTYKU. [1ng ux o6Xxmuma npumeHs+oT cneumanbHbie
06XUMHbIEe Knewm.
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Bce coeamnHeHua kabenet 06a3atenbHO AOSTKHbLI

WA

)

BbIMOSIHATLCA B pacrpeaenuTesibHbIX KOpobKax.
Camum KOpobKM 6bIBAFOT PA3HLEIX TUMOB U PA3MeEpOB,
B 3aBUCUMOCTU OT MeCTa YCTAHOBKU U KOJIMYeCTBa

coefHsIeMbIX NpoBOAOB. HUKOrAa He ocTasnsi
MecTa coefuHeHuM kabenel Ha 06beKTax OTKPLITHIMM.

Bunku u posetku Ha 230 Bonbt

Tak NpocTo BOTKHYTb BUNKY B po3eTKy. Bce aenaroT 310 Aecatku pas

B ZleHb He 3aaymbIBasch. Ho
ecnu nonpobosatb 06 3TOM No-
AYMaTb, TO OKAXeTCs, YTO pas-
Hoobpasue 311eKTpUYecKux
NOAKNFOYEHUN NPOCTO
orpomHo. TTonbITaemcs KpaTko
onucaTb Te U3 HUX, KOTOopbIe
MOTYT UCMOMb30BATLCS HA
HaWwwnx obbeKkTax ¢ cMcTemamm
MynbTUMeaua.

Camble nepeble po3eTKy U
BWJIKY 3anaTeHToBan Xapsu Xa-
66enn (Harvey Hubbell) 8 1904
roay. A posetky Schuko ¢ 3a-
3eMNeHuem n3obpén v 3ana-
TeHTOBAN B 1926 roay Anvbept
BrotTHep (Albert Biittner).

CHauana pasbepémcs ¢ BUNKamu. boIToBble AenaTcs Ha pasHbie
TUNLL — Ha4ymHas oT Type A n ao Type M ¢ 60nblIMM KONUYECTBOM
pasHoBuAaHocTeW. TTnroc elwé umeroTca cneunanmsnMpoBaHHbIe
BUJKU AN annapaTypbl U ANS NOAKIIKOYeHUs 6onblwmnx Hanpsxe-
HUI. XOpOoLWO, YTO HAC UHTepecyHoT He BCe CyLLeCTBYHoLUE TUMLL,

Tak YTO Nonpobyem paszobparbcs.



Tun C, Europlug — esponeiickas Buska
6e3 3a3emneHuns. PaccumTaHa Ha TOkU Ao
2,5 Amnep.

[Ba KOHTAKTa He NapannesbHLI Apyr
APYTY,  CNnerka CXoAaTCs U NPYXUHAT.
WX LeHTpbI OTCTOAT ApYr OT Apyra Ha
17,5 MM Ha KOHUAX U Ha 18,6 mm y
kopnyca. Tak YTo BUIKU He KpUBbIe, a TaK
U AOMKHO B6bIThb.

Tun F, Schuko — esponelickas Bunka ¢
3a3emneHmem. PaccumtaHa Ha Tokum ao 16
Amnep. Hanbonee yacto BCTpevaroLascs
ceiuac surska. «Schuko» — 3to
COKpalLieHUe OT HemMeLIKOro TepMUHa
Schutzkontakt (A0CNOBHO: «3ALMTHBIN
KOHTAKT» ), 4TO NPOCTO YKa3bIBAET Ha TO,
UTO BUJIKA U PO3eTKA CHAOXeHbI
KOHTAKTAMU 3aLMTHOMO 3a3eMiieHuns.

IEC C14 — Bunka ANA NOAKNHOYEHUS
PasfUYHOrO NPOEPECCUOHASIBHOTO
obopynosaHus. PaccumtaHa Ha Toku ao 10
Amnep.

TpéxnposoaHol kabenb ¢ Bunkoi C14 Ha
OOHOM KOHLe U ¢ poseTkoi C13 Ha
APYrOM O6bIYHO Ha3bIBAFOT WHYypom IEC
(IEC cord).

IEC C20, nonHoe HaseaHue: IEC-320-
€20. Bunka paccumtaHa Ha Tokm o 16
Amnep.

MUcnonbsyetcsa B Hekotopom IT
obopynoBaHuU, rae TpebyroTcsa bonbluve
TOKM, HaNpUmep B MOLLHLIX paboumx
CTAHLMSX UMK CepBepax, UCTOYHUKAX
6ecnepebOHOro NUTAHUS, CeTeBbIX
poyTepax, v T.n.
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IEC 60309 — 370 cemelicTBO BUIIOK Ha
6onbluMe TOKU U HanpsaxXeHUs.
Bernyckarotca coeamHeHus Ha 16, 32, 63,
125, 250, 400, 630 1 800 Amnep! Yawe
BCEro B HALWMX CUCTEMAX MPUMEHAroTCS
ANS NOAKNFOYEHUS YCTpOUCTBA

-« . 6ecnepeboiHoro 3J1€\lprOl'IMTClHM$I B
WKagy ¢ annapaTtypou.

Pa3bém n0BOMBHO OTBETCTBEHHBLIN, U
paboTaTtb C HUM AOSIKHBI TOMbKO Te
COTPYAHUKU, KOTOpbIE UMEHOT
COOTBETCTBYHOLMUM CEPTUPUKAT HA
PaboTbI C 311EKTPUYECTBOM.

LiseT Kopnyca onpeaenset HanpsxeHue,
HG KOTOpOE 3TOT PasbEM PaCCUUTAH.
CvHuii — 370 200-250 BonbT.

powerCON — 3TO 3NneKTpUYecKui pasbem
paspaboTku komnaHuu Neutrik ans
NOAKIIFOUEHUS 3MeKTPONUTAHUS K
obopynoeaHu+o (Halle Bcero K
NPOXeKTOpPaM CLieHWUYECKoro
ocsellieHus). OH BLIFNAAUT U paboTaeT
GHANOTUYHO 3BYKOBOMY PasbeMy
speakON 37oro xe npoussoauTtens. Bce
KOHTAKTBI B pa3béme MOSTHOCTbHO
W30JIMPOBAHBI AAXE NPU OTKITFOUEHUM.
Haunbonee pacnpocTpaHéHHas Bepcus
powerCON nposoauTt Tok ao 20 Amnep.
Pasbém BbINyckaeTca B ABYX HAMEPEeHHO
HeCOBMECTUMBIX BAPUAHTAX, KOTOpbIE
HEeBO3MOXHO COeIMHUTL BMecTe. Tun A
CUHUM U UCNONb3yeTCs ANS UCTOUYHUKOB
nuTaHua. Tun B cepbIit U ucnonbyetcs
Ans notpebutenen sHepruu. Kabenb
06s3aTenbHO AOJIXeH COAepXaTb
PAa3bEMBI PA3HOTO LIBETA HA KOHLIAX.
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[na 3Tux BUNOK uMeroTca OTBeTHbIe

yacTm — posetku. Paccmatpusatb ux Y 3nexTpuKoB ecTb npa-

noAapobHo ocoboro cmbIcna HeT — BUIIO pacnonarate gasy &

rNaBHOE He MbITATbCS CUMOU BAMX- PEEEREL S CE Ty R

cnpaea. CTapaiics 370 BbI-
HYTb BUJKY B HeBepHYyto po3eTky. Ha

NONHATH.
KGPTMHKC HUXe NOKA3aHbI pO3€TKM
pG3HbIX CTPGH — 3a040HO BCNOMHULWb
Ux qnaru.
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Ona Tex, KOMy uUHTepecHO

NHoraa Ha o6beKkTax BCTpeuaroTCs pO3eTKU C KpaCHOW BCTABKOWM
BHYTPU U C AOMONHUTENbHLIM LUTLIPLKOM. DTO PO3eTKU CO CTAbUnum-
3UPOBAHHLIM MUTAHUEM AN KOMMNbFOTEPHOU UINU OPUCHOW Tex-
HUKU. He HaZo K HUM NoaKNFOYaTh CBOU MepgopaTop.
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\@ CoseT ot Tletpa Tletposuua

Ecnu B poseTke ana noaxknroveHUs NpuUmeHeHa BUHTOBAS
KJfleMma Ha 2 NpoBOAA, a MPOBOA NOAXOAUT TONbKO OAUH,
peKOMeHAYHO COTHYTb ero KaK MoKasaHo Ha PUCYHKe, U Toraa
3GKMM NOMy4YaeTcs ropasao HaaéxHee.

© I®

MoOHTaX 3NeKTPOyCTAHOBOYHLIX U3Aenui

dneKTpudeckue WUTKU

Yawle Bcero anekTponuTaHue ob6opyaoBaHUa Ha obbekTe obecneum-
BAFOT 3S1IEKTPUKU MO UHPOPMALIMU U3 NpoekTa (3TO ONUCcbIBaeTca B
pasgenax ¢ 3aAaHUSMU CMeXHLIM cucTemam). Ho uspeaka BcTpeva-
FOTCA cnyyaum, Koraa obecneyeHue 3nekTponuUTaHUem Hawero obo-
PYAOBAHUA AOMKHBI BEIMOMHUTL MBI CAMOCTOATeNbHO. M Toraa npu-
XOAUTCA NPOKSIGAbIBATL CUMOBbIE Kaben U MOHTUPOBATL 3MeKTpU-
UeCKMe UMK, Kak UX ellé Ha3bIBaroT, pacnpenenuTesibHbIe WUTKU.

B Hawmx npoekTax uyalle BCero NpumeHaroTca
WUTKK ANa HanpsxeHu meHee 1000 BonbT. B
3GBUCUMOCTU OT MPOEKTA WMUTKU MOTYT bbITb
PA3NIUYHLIX Pa3MepoB U CNOXHOCTU. M cama KoK-
CTPYKLMUS KOpMNYCa MOXeT 6bITb pasfIMYHOU, B 3a-

BUCUMOCTU OT MecCTa KpenreHusa WUTKa.



BHYTpU WMTKA ANS YCTAHOBKM MOAYyNeit HaXOASTCA OAHA UMY He-
cxkonbko DIN peek. MMeeTca HecKOMbKO TUNOB TAKUX peeK, HO B
HALWMX CUCTeMaX Ydllie BCero ucnoJsiblyertca peuika tTuna «Omera»
WwupuHou 35 mm. B aokymeHTauUM K LUTKAM OBLIYHO YKA3bIBAHOT,
CKOMbKO CTAHAAPTHLIX MOAYel MOXeT 6bITb YCTAHOBMEHO Ha OAHY
peliky. CTQHAAPTHLIM MOAYIeM MOXHO CYUTATb OAHOMONHOCHBIN aB-
TOMQT, KOTOpLIV UMeeT WKnpUHY 18 mm. Kpome 3Toro umerotca u
MOZYJIN MeHbLUEW WUPUHBI, B YGCTHOCTU KNEMMHUKU.

Boobue-To, TUNOB MoAynen, KoTopble YCTAHABIIUBAOTCSA HA TAKYHO
peliKy, BelTMKOe MHOXeCTBO. HO MbI pacCMOTPUM TOMbKO Te MO-
AYNW, KOTOpbIE Yallie BCero MbI NPUMEHsSIeM B HALUUX MPOeKTax.

Y30, unu auggepeHUManbHeIi asTomart. Ero ctagart
Ha BBOAE 3J1eKTpUYecTBa B WMTOK. TTpeaHasHayeH ans .
3aWUTBI NHOAel U 060pyAOBAHUS OT NOPAXeHUa To- E F

»

Kom. Celiuac 6e30MacHbIM TOKOM yTeuku cumtaetcs 30 o

3k
= ic

@@

munnuamnep. ObbruHo Takme Y30 TbI U byaelub ycTa- PP
HaBNWBATb. YTO6LI YCTPOMCTBO paboTano NpasuIbHO, K

HeMy NOABOAATCA U pasa, U HomMb. Pasaensts HoMb U pasy no pas-
HbIM NOTpebuTensm MOXHO ToNbko nocne sbixoaa us Y30. Cneam
3G 3TUM NMpPU MOHTaAXeE.

ABTOMAT, UNKU aBTOMATUYECKUM BbIKMFoYaTenb. OH

['G

npeAHasHaveH Ans OTKFOYEHUS U 3aLLUMTLL OTAesNb- .
~ .ybbnudm
HBIX Lenel nuTaHus obopyaosaHus. Bnepebie 6b1n

paspaboTaH B 1924 rony BMecTo UCNOMNb30OBAHUA \

NNABKUX NpefoXpaHUTenen.

B

TTpu MOHTaXe TaKUX aBTOMATOB 06pallail BHUMAHUE Ha MAKCUMATTb-
HBIM TOK U TUN NO TOKY pacuensneHus. MaKCUManbHLIN TOK KaXAOro
aBTOMATA JOSXeH 6bITb YKa3aH B NpoekTe. TUn 06bIYHO 3a6bIBAFOT
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YKa3bIBAaTb, MO3ITOMY MpU CAMOCTOATENbHOM BbI6Ope aBTOMATa Ha
06beKTe BOCNOMb3ycsa 3TOU pekoMeHAALMEeN.

CpabatbiBaeT Npy npesbIleHUn Toka B 3-5 pas. Nyuwe

Tun B o
NPUMEHATb AN OCBelleHUs UMW ATIMHHBIX JIUHUIA.

CpabatbiBaeT nNpy npesbiweHun Toka B 5-10 pas. Jlyywe

Tun C
NpUMeHsTb AN 60NbLMHCTBA Halwero obopyAoBaHUA.

CpabaTtbiBaeT npu npesbiweHun Toka B 10-20 pas. 310
Tun D | 6onblue nycKkoBbIe TOKU, B HALUMX MPOEKTAaX Takoe
BpSA NU HaUAETCA.

TTpu 3aTaxKe NpOBOAOB B ABTOMATAX HYXHO cO6NOAATL OMNpeaenéH-
HbIM MOMeHT. Ero 4acTo NULYT Ha KOpMycax yCTPOUCTB UNU B Nac-
nopte. Y nyJwe Bcero nonb3oBaTbCs NpU MOHTAXe CneLlmnanbHom
AVHAMOMETPUYECKOM OTBEPTKOU. HO MBI He 3M1eKTPUKU, U BpaA N Y
Teba 6yaeT Takas OTBEPTKA Ha obbekTe. ECTb pasHbIe COBETLI, Kak
NPABUMBHO 3aTAHYTb BUHT Ha KNnemme, MOXellb MOUCKaTb Ha Npo-
cTopax NHTtepHeta. TTpocTo yuTU, NOX0 KaK HeAOTArMBAHUE KOH-
TaKTa, Tak U nepetarueaHue. TTpu HeaOCTATOMHOM 3aTsXKe NIIOXOMU
KOHTAKT FpeeTcs U CO BpemeHeM MOXeT ucnoptmutbes. Hy a nepe-
TAXKA... KOHeYHO, U BUHT U Knemma meTannmyeckme u Kpenkue. Ho
HAXOASATCS OHU B MNACTMACCOBOM KOpryce, CZIOMATb KOTOPLIW, 9 AY-
maro, Tebe noa cuny. Tak UTO He NepecTapaiics.
ABTOMATBI BbIMYCKAFOTCA KaK OAHONO-
TTposoaa, noasoaswme
NFOCHbIE, KOTOpbIe pa3pbIBAFOT TOSIbKO
NpOBOA, (Pasbl, TAK U ABYXMOMHOCHbIE,

3MeKTpUYeCTBO K aBTO-
MaTy, No NpasUnam

KOTOpbIe paspbIBAFOT U gasy, U HOSb. HYXHO NOAKMFOUATb K He-
Takue aBTOMATLI NPUMEHAFOT ANd NOABUXHOMY KOHTAKTY. Y
BNAXHLIX NOMELLEHUUA UK ANg NUuTa- 60IbLWMHCTBA ABTOMATOB

HUS 060pyAOBAHUS BHE MOMELLEHUM. OH HaXO0AUTCH CBEpXY.



Tak Xe cylLlecTByHOT 3neKTpuldeckme npeaoxpaHutenu. [losonbHo
peakue B HaWMX cuctemax. OHU UMetoT NIaBKUE 3S1eMeHTbI, KOTO-
pbIe HYXXHO MeHsaTb noce cpabaTbiaHus. Ho 3aT0 oHU paboTaroT ¢
60nbLWOW CKOPOCTLHO U 3awwMLLaeT Hambonee LieHHoe o6opyaoBaHUe
OT HeUCnpasHOCTEeN.

BCTABNATb 2 NPOBOAGA, TO OHU 0693aTeNbHO AOMXHBI 6bITH

opHoro pasmepa. MHaye npu 3aTarMBAHUU KNEeMMbI XOpOLIO
3WKMETCA TONbKO 6osee TONCTLIV NpoBOA, a 6osiee TOHKUA
byneT HeAOTSHYT U CO BpemeHeM paspyLumnTCsa OT Neperpesa.

bﬁé Ecnun Y GBTOMATA UJTU pO3ETKU NOA OAUH 3aKUM MOXHO

Ona tex, KoMy uHTepecHo

BbIlwe ynomuHanocs, YTo B WMTKAX ANS MOHTAXA MOAYJ1eN Yalle
Bcero ucnonbsyetca DIN peiika Tuna «Omera». A noYemy oHa TaK
Ha3bIBAETCA U KaKUe el penkn bb1saroT? MHTepecHo?

Bce onpenensertca npopunem camovi penku. I'peyeckas byksa
omera nuwetca Tak — (). TTepesepHU e€ BHU3 ronosou U nony-
UMUTCAa NPOPUNDL NPUBLIYHOU Tebe periku. [lBa Apyrux TUNA peek
TOXe Ha3BanM B YecTb BYKB, Ha KOTOpbIE MOXOXU UX NPOPUIIU.

r—r L1 [

Petika Tna «)»  Pelika Tuna «C»  Pelika Tuna «G»
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Moaynu 45x45

~— —  ®paHuy3sckas komnaHusa Legrand paspaboTtana cneum-

" QNbHLIN POPMAT 3NEKTPUYECKUX MoAyneli (po3eTok)
v ANS NpUmeHeHus B kabenb-kaHanax. opmart okasancs

_ OYeHb YAAYHBIM, U MHOTUE KOMMNAHUU B MUpe (BKNHOYas

W POCCUICKUE) CTANM BLINYCKATb Takue moaynu. Nx
pasmep coctaenan 45 Ha 45 mm, oTcroaa U HasBaHUeE BCeX 3MemeH-
TOB AGHHOrO popmata — 45x45.

B HacToslee Bpems umeeTcs OYeHb LWMPOKUIA BbIOOP TAKUX MOoAy-
newn, Ha4YMHAas OT PO3eTOK CAMBIX PA3HLIX TUMOB, BBIKMFOYATENEM,
MOAynel ¢ pasbeéMamm Ans CNaboTOUHLIX CUCTEM U Npoyee. A
HanuuMe moayneut Ans ycTaHoBkM 3niemeHToB Kingstone soobiue
paclumpseT 3TOT nepeyeHb MHOMOKpATHO. Kpome moayneli ¢ pasme-
pom 45x45 nmeroTca U 311eMeHTLI NONTOBUHHOM LUMPUHBI C pasme-
pom 22.5x45. x MOXHO ycTaHABNMBATL NONAPHO.

[na ycTaHOBKM 3TUX MOAyJ1el BbIMyLLEHO MHOXeCTBO CYMnnopTos,

KOTOpbIe MOryT 6bITb YCTAHOBMEHBI B CaMbIe pasninyHbie mecta. Mx
KOHCTPYKLIMS NO3BONAFOT YCTAHABNINBATL KaK OAUNHOUYHbIE MOAYIU,

TaK U MO HECKOMbKY MoayJsien BmecTe.

Yalue BCero B HaWWX NpPOEKTaxX 3TU MOAYSIU
MOTYT BCTPeTUTbCA Tebe B HACTOMBHBIX UK
HANOJIbHLIX NFOYKAX, FAe NpUAETCS HabupaTb
U3 HUX BCEBO3MOXHbIE KOH(PUTYpaLmUm no
npoekTy. M 31a rmbKoCcTb SBNAeTCS OrpoMm-
HBLIM MIFOCOM AGHHOTO POpMaTa.




N 4yTOo Xe MbI Aenaem?

Ecnu TbI fOWEN A0 3TOrO MecTa, TO MO3HAKOMUIICS U C BUAEO, U CO
3B8yKOM. TTOHAN, UTO CUCTeMbI ynpasneHUs 06beAUHSHOT BCE B eau-
HYHO XUBYHO CUCTeMy. TTO NOKANbHLIM CeTAM ryfisieT UHPOopMALUS
BHYTPU CUCTEM U MPOUCXOAUT CBA3b C BHELUHUM MUPOM. A 3N1eKTpU-
YeCKUI TOK NUTaeT BCE 3TO U NO3BONAeT paboTath.

Ho 370 BCE KMpNUUMKU. A Aanblue HaAo U3 3TOTO YTO-TO NOCTPOUTD.
M BOT TYT MBI KpATKO MOCMOTPUM, YTO Xe NosyyaeTcs B pesyrnbTare
COBMeCTHOU paboTbl Tebs U TBOUX Konner.

KoHeuHo, oblieHuem ¢ 3akasymkom, paspaboTKom NpoeKTa U MHo-
TMMU APYTUMU BELLLAMU 3GHUMAFOTCS UHXeHepbI U UX PYKOBOAU-
Tenu. Ho u Tebe xenatenbHO NOHUMATbL OCHOBHbIE AeTaSU NpOeK-
TOB, BeAb paboTaTh C OTKPLITLIMU FNA3AGMU FOPA3A0 UHTEpecHel.

Bce npoexTbr ouveHb pasHbie. Ho B UX CTPYKType Bceraa Hanaercs
uTO-TO ObLee. TTPOCTO COCTAB U CIIOXHOCTb CUCTEM MEHSHOTCS OT
MPOEKTa K MPOEKTY, U Y KAXAOU MYNbTUMEAUMHOM CUCTEMBI eCTb
cBOU 0cO0beHHOCTU. Y HebOomnblIOW NeperoBOpPHOM KOMHATLI Masio
WUCTOYHUKOB CUFHANIOB U COBCEM MANO 3KPaHOB. A y 60MbLUUX CUTY-
QUUOHHBIX LIEHTPOB KOJINYECTBO UCTOMHUKOB CUMHANOB (XOTS 6bl
TeX e KOMMbroTepoB) MoxeT 6bITb COTHU. [la U 3KpaHamm Tam mo-
XeT 6bITb OKpYXeHO BCE NpOCTPaHCTBO. Ho BCE pasHO, y BCex 3TUX
CUCTEM UMeHOTCS 0bLLMe SMeMeHTLL.

KpaTtko paccmotpum ux.
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NcTOYHUKM MHpopmaLumm

KoHeuHo, BCE BCeraa HaUMHaeTCca ¢ UCTOYHUKOB UHGOpMaLun. B
HalweMm cllyyae 3TO BUAEO, KaK CTaTUYeCcKue KapTUHKU, TaK U XuBoe
BUAeO. M pasHOO6pasHbIN 3BYK.

TTepeuncnaTb UCTOYHUKU MOXHO OYeHb aonro. EcTb BuaeoucTou-
HUKM, KOK KaMepbI UNU OKYMeHT-kamepbI. OHU 06bIYHO HUYero,
KpOme KAapTUHKU, He BLIAGHOT (XOTS BAPUAHTLI U TYT UMeroTCS).

K UCTOUHUKAM 3BYKG OTHOCATCS MUKPOGPOHBI, PAANOMUKPOPOHLT U
KOHrpecc-cuctemsbr. TTOHATHO, YTO KpOMe 3BYKA XAATb OT HUX He-
yero.

Ona Tex, KOMy uUHTepecHoO

HasepHoe, TbI yxe CnbIlWan, Kak Ha 06 beKTax UHxeHepbl NposeparoT
paboTy MUKpOPOHOB. OHU NMPOU3SHOCST pasHbIe CI0BA UMU LIUEPELL U
CNyLWakoT, KAK 3TO 3BYYUT. A MPOCPECCUOHANLI TaK BOObLLE NOBTO-
PAFOT MHOTO pa3 «COCUCOYHas»!

Kak Hu cTpaHHO, Ho ecTb TOCT Ha Te gpasbl, KOTOpbIE HYXHO FOBO-
PUTb B MUKPOPOH Npu nposepke. M OHU OTNUYarOTCA TeM, YTO B HUX
COMEpPKUTCS MAKCUMATbHOE KOSTMYeCTBO PasHbIX byKB U UX coveTa-
HUU. N ecnu Teba 3TO 3auHTepecyeT, TO HAMAU CaM B UHTepHeTe 3TU
(Ppasbl, U TOFAQ ThI CMOXeLUb NOKA3aTh UHXeHepy, YTO ToXe Koe-4To
3HaeLws!

Ona Tex, KOMy uUHTepecHoO

PaavoMUKpOOHLI AOBOSMBbHO YACTO BCTPEYAOTCA HA HALIUX O6bek-
Tax. O6LIYHO OHWU COCTOSAT U3 PYUHBIX UMK MOSCHBIX NepefaTYUKOoB
U NPUEMHUKOB. CaMU NMPUEMHUKU UMerOT HebonbluMe aHTEHHbI ANs



npuéma curHana. OHW pacnonararoTcs 06bIYHO €3aAU, HO UHOTAQA U
cnepeay NpUEMHUKOB. (a eCnu eCTb AOMNONHUTENbHbIE BHelWHUe aH-
TeHHBI, TO UX NPOCTO He YCTaHABIIUBAFOT).

3T GHTEeHHbI MOTYT NOBOPAYUBATLCA B pasHbIe CTOPOHLI. Ho Beap
UX HAGAO YCTAHOBUTbL B NMPABUSIbHOE MOJIOXEeHUe. A KaK 3TO BbIrNS-
anT? He 3Haews?

[ns Hayana HaAo YSCHUTb, YTO CUMHAN BCeraa NPUHUMAET TONMbKO
OfHa aHTeHHa, a He obe. M paboTaeT Ta, cUrHan Ha KOTOpou 6onbLue.
[anee HyXHO 3HATb, YTO PAAUOCUNHAN UMeeT TaK Ha3LIBAeMYHO MO-
NSpu3aumio, TO eCTb HanpaBieHUe BOSHLI B MPOCTpaHcTee. IT0
HanpasneHWe onpenesnseTca NoNoXeHnem aHTeHHLI B nepeaaTymke,
TO eCTb B CAMOM PaAUOMUKPOPOHe. Ho Yenosek NOCTOSHHO KpyTUT
B PyKax 3TOT MUKPOGPOH, A U CAM ABUIAETCS MO NOMELLEHUH.

M Tenepb NOHATHO, YTO GHTEHHLI B MPUEMHUKE AOMKHBI pacnosna-
raTbcs Tak, YTO6LI XOTA 6bI OAHA U3 HUX 6bINA MAKCUMATBLHO NOBEP-
HyTa NapasifienbHo aHTeHHe B NepeaaTynke. 3TO AOCTUMAeTCa B TOM
cnyvae, KOraa mexay HanpassieHUAMU GHTeHH Ha NPUEMHUKeE YCTa-
HosneH yron 8 90°.

A BOT YCTGHABSIMBATb GHTEHHBI NapasnenbHo abCcontoTHO beccmbic-

© ®

M oueHb MHOTO UCTOYHUKOB, KOTOpbIE BBIAAGHOT U BUAEO, U 3BYK OA-
HOBpeMeHHO. HaumHas OT NpUBLIYHLIX Tebe KOMMbFOTEPOB, BU-
AeopeKopAepoB, CUCTeM COBMECTHOM paboThl, KOAEKOB BUAEOKOH-
(pepeHuUiA U npoyero.
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TToakntoUaThCa K CUCTEME UCTOUHUKU MOTYT CAMBIMU Pa3HBIMU
cnocobamu. K cuacTbro, ThI yXe 3HAKOM C pasnUYHBIMU UHTeppeii-
CaMM U MOUMELLb, KaK BCE npoucxoauT. Y koraa TeI Bpesaelub Nnko-
YOK B CTOMeELHULLY, TO Ternepb NOHUMAELLb, YTO 3TO TOXe OAUH U3
WUCTOYHUKOB CUTHANGA, XOTA HOYTOYK K HeMy ellé He NOAKIHOYEH.

O6paboTka BUACO U 3BYKA

TTouemy BuAeo U 3ByK B 0AHOM pasaene? TTpocTo oTAenuTL 0AHO
OT ApYroro B COBPeMEeHHLIX CUCTeMax oYeHb CIIoXHo. Beab oHm
KOMMYTUPYHOTCS U NepelaroTCs Yallie BCero BmecTe.

TToapobHO onuckIBaTth BCE 3TO HET HE06XOAUMOCTU, BeAb OTAESb-
HbIe 3M1eMeHTbI YxKe 6bINU YNOMAHYTBI paHblUe B pasHbIX pasgenax
KHUru. TTpocTto novimu, uto Takas o6paboTka U nepeaaya CUrHasmoB
ABNAOTCS HEO6XOAMMOM YaCTbHO BCeX HALMX NpoekToB. M ocHoB-
HbIe BO3AEUCTBUS OT CUCTeMbI YrnpasrieHus byayT HanpasneHHbI
WUMeHHo crofa.

BonblwuHcTBO cpeacTe 06paboTKM CUrHANOB O6LIYHO COOPAHLI B GN-
NapaTHOM LKAy UMK B HECKOMbKMX LIKA(PAX B CIOKHBIX CUCTEMAX.
Ho yacTb cpeacts 06paboTkM U KOMMYTALUU AOMONMHUTENbHO pac-
KMAbIBaeTCS Mo nomelueHusm. KommyTtatop U nepeaatyuk noa cto-
nNewHWLel pSaoM C NFOYKOM TaK Xe OTHOCATCA K 3TOMY pasaety.

OTobpaxeHue Buaeo

A Kak 6e3 3T1oro? Ecnu He 6yaeT KApTUHKU, TO HEMOHATHO, 3a4em
3TO BCE Aenanoch.

CpencTea oTO6paxeHUs rpy6o Aenatcs Ha UHAUBUAYASIbHbIE U Tpyn-
nosble. M3 HA3BAHU NOHATHA UX CNeELMUPUKA.



B kayecTBe MHAMBUAYANbHBIX Ydlle Bcero Tebe BCTpeTaTcs 0bbIv-
HbIe MOHUTOpPLI. HO U HeobbIuHbIE TOXe uMeroTcs. BepoaTtHo, Tebe
NPUAETCA CTOSIKHYTbCA C Bpe3HbIMU MOHUTOPAMU, KOTOpbIE BbIe3-
XaroT U3 ctonewHuubt. OcobeHHo YacTo 3710 bb1BaeT B BUTT-nome-
LWeHUax.

Ana rpynnoBoro otobpaxeHUs UCNOMb3yHOTCA CpeAcTBa ¢ 60MblIMM
pasmepom NoBepxXHOCTU oTobpaxeHus. HaumHas OT oTAenNbHLIX BU-
AeonaHenem, U Ao BUAeOCTeH, cobpaHHbIX U3 XK-naHenei unu us
CBETOAUNOAHBLIX KabUHeTOoB. M, KOHeuHo, pasnuyHenlwne au3amnHep-
CKWe pellieHUd, Koraa AN 0TObpaxeHUa MoXeT UCMOMb30BaTbLCA
AaXe CTeHa OrpOMHOIO AOMQ.

Ona tex, KoMy uHTepecHo

TToyemy-To Nnockue Tenesmsopsl (NaHes W) Bce NO NPUBLIYKE
Ha3bIBAFOT NSiasmamu. Ho Beab 310 HesepHo. [aeali kpaTko npobe-
XUMCS MO TeXHONOTUAM NaHenew, YTobbI TbI MO NpuU 0bLeHUU
X0Ts 6bI C AeByLIKAMU b61eCHYTb CBOeM FPAMOTHOCTHHO.

TTnasma — 370 AeUCTBUTENBbHO NAHeNU, B KOTOPLIX CBETUTCS
naasma. A YTo Takoe Nnasma? ITo COCTOSHUE CNeLUanbHOro rasa
(HeoHa) noa AelicTBMEM 3neKTpUYecKoro paspaaa. To ecTb B Na-
HesU UMeeTCa OrpOMHOE KOJIUYECTBO MASTIFOCEHbKUX SueeK C rasom,
W KaXAas MOXeT CBETUTbCA OTAesIbHO. TTaHenel Takux AABHO HeT, a
BOT HA3BAHWE MPUKNEnoch.

LCD — 370 xuakokpuctannuueckue naHenu (KK-naHenu). Camo
Ha3BaHWe NPOUCXOAMUT OT aHrnuickoro Liquid-Crystal Display (ne-
peBoAUTb HaA0?). B KaxAoM Touke Ha 3KpaHe XUAKUe KpUCTansbl
KpYTATCA BOKPYr CBOEM OCU, U TO 3aKpbLIBAFOT 3aAHUW CBET, TO OT-
KpbIBaroT ero. Tak u nosyyaerca kapTuHka. M Tenepb Tebe NOHATHO,
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UTO TAKOW 3KPaH HYXHO MOACBEYUBATL C3AWN, UHAYE HUYEro He yBU-
Aulwb. BapuaHTOB 3TUX NaHenel MHOXecTBO, U OHWU Haubosee pac-
NpOCTpaHeHbI cenvac.

OLED — camas coBpemeHHas TexHonorus. Ml TepmuH paclumgpossl-
Baetca kak Organic Light-Emitting Diode, To ecTb opraHuyeckuis
ceetoamoa. Kaxaas TOUKa — 3TO MarneHbkue LiBeTHbIe CBeTOANO-
AUKU (06bIUHO NO 3 WTYKM), KOTOpbIE U POPMUPYHOT KAPTUHKY. U
MOHATHO, Pa3 OHU CBETATCS CaMU, MO HUKAKOM NOACBETKU He HyXHO.

P.S. TTouemy opraHuyeckume ceetoamonbr? OHU uTO, XumBbie? U cmo-
ryT HanacTtb? Het! He BonHylca. TTpocto B Xumum nrobeie Belue-
CTBQ, B KOTOPbIX eCTb YrNepos, OTHOCATCSA K OpraHUyeckum. Cmo-
Xelwb YraaaTtb, KAKOW 371EMeHT COAEepPKUTCS B 3TUX CBETOAUOAAX?

BuaeocTteHbl U3 cBETOAMOAHBIX NAHeNel BLIFNSAaT ropasao npu-
BJiekaTesnbHee. Y HUX HeT pamoK Mexay NaHensamm, OHU MoryT
umeTb Nrobyro popmy, usrubatbca. Ho novemy xe oHU He 3axsa-
TWUNN BeCb PLIHOK?

TTepsoe — 3710 UeHa. TToka OHU AOpOXe, HO 3TO 6LICTPO Ucnpasns-
etca. [lanee — 370 war nukcenewu. TToka uto war y XK-naHenen ro-
pasao meHblue. HO U 3TO TOXe UCNPABIISETCS XOPOLWMMU TEMMNAMU.
Tem 6onee, UTO AN KONNEKTUBHBIX CPEACTB OTOOpaxeHUa 3To He
TAK U KPUTUYHO, Beib CMOTPAT HAQ HUX C HEKOTOPOU AUCTAHLIUM.

A BOT KONMYeCTBO OTO6PAXKAEMbIX LIBETOB — 3TO UX OCHOBHOM He-
AOCTATOK. Ha nepBbI B3rnaa KapTUHKa apkas U upetactas. M ka-
XeTca, YTo nyuwe He 6bI1BaeT. HO 3TO TOMBKO HA CNeuuanbHO Noa-
rOTOBJEHHBIX KAPTUHKAX. A BOT XUBOe BUAEO byaeT cmMoTpeTbca He
oueHb. OCTAETCA TOSIbKO HAARATLCS, YTO CO BpemMeHem UHXeHepbI U
3TO UCNpassrT.



Ona Tex, KOMy uUHTepecHO

Kak u Bc€ npoyee, TexHOMOrUS MPOU3BOACTBA CBETOANOAHBIX KabU-
HeToB MNOCTOSIHHO pa3euBanack. TTonpobyem Kpatko onucatb UX Ans
O3HAKOMJI1eHU.

DIP — unu no-aHrnuiicku The Direct In-line Package. Ana kax-
AOTO LBeTa TyT UCMOSb3yeTCs OTAESbHbIA CBETOAMOA B OTACNbHOM
kopnyce. TTo3TOMy Nnerko NOHATb, UTO War NUKCcenen MoxeT bbITb
6onbWwWUM, OT 6 MM U BbIlWE,

SMD — Surface Mounted Device, To ecTb yCTPOMUCTBO, MOHTUpYE-
MoOe Ha NoBepxHOCTb. TyT B OAHOM Kopnyce yxe no 3 cBeToAnoAa
(KpacHbIN, CUHUIA U 3enéHbIN). M nalika MAET Ha NOBEpXHOCTU rops-
umum Bosayxom. LLiar nukcens moxet 6b1Tb meHblwe 1 mm. N uTobbI
YMEHbLWWTb 3TOT War 6bIU NPUAYMAHBI MHOTOYUCTIEHHbIE XUTPO-
CTU, KOTOPLIMU U XBACTAGHOT NMPOU3BOAUTESIU, PACXBASTUBAS CBOW
NPOAYKT.

COB — unu Chip-On-Board. BonbHbIN nNepeBoa 3TOFO «4nn Ha
nsiate», YTO U XapakTepusyeT TeXHOMOrUHO NPoU3BOACTBA. CBETO-
ANOABI He NPUNAMBALOTCS K MJIaTe, a BLIPALMBAFOTCA Ha Held. TTpu
3TOM KOpMYCOB Yy CBETOAUOAOB HeT, MO3TOMY LIAr NUKCenen MUHU-
maneH. TTpasaa U YUHUTL TaKMe NAACTUHBL He NonyuuTcs. TonbKo
MEHSTb.

Cam NOoHUMaELLb, YTO 3TUMU TeXHONOTUSMU CMIUCOK He OrpaHUYeH.
NmeeTca MHOXeCTBO UX MOAUPUKALINIA.
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OssyuunsaHue

Xopowwui 38yK — Hale Bcé!

[ns BocnpousseseHna 3ByKa B HAWMX MPOEKTaX NMPUMEHAHOT Camble
pasHoobpasHbIe aKycTU4ecKue cuctembr. Bce oHu umerot pasHoe
npeaHasHaveHue. Bua u konuyectso onpeaenaroTcs UHXeHepom
WU 3BYKOUHXEHEPOM B CIOXHBIX CUCTEMax.

[ns npocTOTLI MOXHO 3aMOMHUTb, YTO NOTONOYHbIE AC NpeaHasHa-
YeHbI A1 MOHO(OHUYECKOTO 3BYKA, U Jyulle BCero BOCMPOU3BOAAT
peyb. XOTS U My3bIKG OT HUX MOXeT 3ByYaTb HeMNoxo. HacteHHbIe
AC MOryT qpOPMUPOBATL CTEPEO UM MHOTOKAHANbHLIN 3BYK. YTO
MO3BONSET CNYLWATb MY3bIKY UJIN CMOTPETb KUHO.

OTAenbHO MOXHO YNOMSHYTb cabByepbl, KOTOpbIe MpeAHasHaYeHbI
AnNS BOCNpoOU3BeeHUs HU3KUX YacToT. XopoLume cabbl ¢ rpamoTHOM
HAQCTPOMKOM AenaroT 3BYK 3HAUUTENbHO UHTEpecHee.

\@ Coeet ot Tletpa TletpoBuua

Koraa TbI MOHTUpYelwb aKycTUYeckue cuctemsr (0cobeHHo
cabBycepbI) B MOTONOK TUNA KAPMCTPOHI>, He NOSEHUCH U
3arfisSHYU B 3aNOTONOYHOE NPOCTPAHCTBO. CTPOUTENU YACTO
OCTABNSAFOT HA NNUTKAX pasHbId mycop. Ecnu ero He ybpatb,
TO B 3BYKe MOXeT NOSBUTLCA NPOTUBHLIN Apebesr OT 3Toro
mycopa, u Tebe camomy byaert HenpUATHO 3TO CNbILWATD.

Ona Tex, KOMy uUHTepecHoO

HasepHoe, Ha 061eKTax Tl yxe BCTPeuasncs ¢ akyCTUYeCKUMU Cu-
CTeMaMu, KOTOpbIe BLIFNSAAT KaK BbICOKAS, CPABHUTESbHO TOHKAs
Nasika CoO MHOXeCTBOM MAneHbKUX AUHAMUKOB BHYTpU. N UHXeHepbl



HQA3bIBANU UX <JIUHEUHBIN MACCUB». TaK 3a4em 3TO U KOraa npume-
HaeTca?

TyT HaZO NOHATb HEMHOXKO PU3UKU. 3BYK OT AUHAMUKA pacnpo-
CTPaHAETCA BO BCe HANPABIIEHUS OAHOBPEMEHHO — U B CTOPOHBI U
BBepX-BHU3. TO eCTb OH ocnabesaeT OT pacCTOAHUA He JIMHEWHO, a B
ABa pasa bbICTpee, TO eCTb B KBAAPATE OT pacCTosHUS. A ecnu
CBepXy U CHU3Y AUHAMUKA NOCTABUTL ApYyrue ANHAMUKM, AA eLLE U
MHOro? Toraa BBepx U BHU3 3BYKy pacnpOCTPaHATLCS He HAAO, TaM
eCTb TaKOW Xe OT APYrUX AUHAMUKOB, @ HYXHO TOJIbKO B CTOPOHSI. M
ocnabneHue cTaHeT NUHEUHBIM, TO ecTb B 2 pasa bonee meanex-
HBIM.

Tenepb MOXHO NOHATb, YTO eC/IN YCTAHOBIEHa 06LIYHAA aKyCTUYe-
CKas cUcTema, To paaoMm C Held byaeT rpoOMKo, a BAAU TUle. Ay
NUHeWHOro MaccuBa BAANU Toxe byaeT Tule, HO B ABA pasa
rpomue, Yem y obbruHoM AC (Haperoch, ThI He 3anyTancs). M npume-
HATb JIMHeWHbIe MACCUBLL BLIFOAHO B 3a51aX C AJIMHHBIM CTOSIOM,
UTO6LI AANBHUM YYACTHUKAM TOXe BCE 6bINO CBLIWHO.
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TTpoussoautenu obopyaosaHus

Tenepb TbI HeMHOro paszobpancs, 4to met aenaem. Octanock No-
HSTb, U3 Yero.

Ecnu TbI ONBITHLIN MOHTAXHUK, NPOPAbOTABLUMIA Ha 6OMbLIOM KOMU-
yecTBe 061EKTOB, TO C 060pPYAOBAHUEM MHOTUX NPOU3BOAUTENEIH
TI yXe CTankuancs. M 3Haelb AOCTOUHCTBA U HEAOCTATKU 3TUX
yCTPOUCTB (XOTSA 6bI NO HeLleH3ypHBIM OT3LIBAM UHXEHEepOB O HUX).
Ho Beab ecTb MHOrO HAYUHAROLWMX pebST, KOTopbIe NOKa Mano ¢
Yyem paboTtanu. B ocHosBHOM ana HUX no-
npobyro AaTb KPATKYHO UHPOpMaLnKO 06
OCHOBHbIX NMPOU3BOAUTENSX 060PYAOBAHUA
W AONONHUTENbHLIX U3AeNUM AN MySbTU-

MHxeHepbI YacTo ro-
BOpSAT He Npou3BOo-

AuUTenu, a BeHAOopbI.
MeOUNUHBIX CUCTEM. 3710 NPOCTO CheHr,

o OT GHrNUUCKOro
KoHeuHo, 3TOT cnucok HenonHeIu. W apy-

rme uHTerpatopsl B Poccum moryT umetsb cnoea vendor.
Apyrue npeanoyTeHus. Ho Tbl paboTaelub B

TMT, 1 TyT npeacTasneHs B OCHOBHOM Te KOMMAHUU, KOTOpbIEe Mbl
UCNonb3yem B HAWMX NpoekTax. TTo3TOMy XoueTcs HaaeaTbCa, YTo
60nblUYHO YaCTb NPOU3BOAUTENEN, C KOTOPLIMU ThI MOXellb BCTpe-

TUTbCA Ha 06'b€KTGX, OH NOKpbIBAET.

KcTath, npakTuyeckmn Bce KOMMNAHUU, KOTOpbIE NepeuncieHsl HUxXe,
UMetoT ropasao bonee WUPOKYHO HOMEHKNATYPY U3fenuii, Yem
HanucaHo. TTonpobyk cam NonasuTb NO UX CAUTAM U NO3HAKO-
MUTBLCS C OCTANbHOM NpOoAYyKLUEN.

NTaK, HaQUYHEM.



b
Absen A@Sen

OUUMANbHLIA CAUT KOMMNAHUU ANS
Poccuum absen.ru.

TTpoussoauTenb ceeToAMOAHBIX 3KpaHOB U3 KuTtas. Xopolwee kaye-
CTBO, G CAMOe TNaBHOE, 3TO CepBUCHAs MNOAAEPXKA Ha TeppuTopUm
Poccuu. Yto oueHb Hennoxo Ans KUTAUCKOro npoussoauTens.

AKG

OPUUUANbHLINA CAUT KOMNaHUKM akg.com.
OtpenbHoro camuta ana Poccuum Her.

TTpoussoauTens KavyecTseHHOro obopyaosaHus us Asctpuu. B
HALMX CUCTEMAaX Yallie BCero NPUMEHSFHOTCS MUKPOEOHSI. M B
HacToALee BpemMs KOMNAHUA NPUHAASIEXUT pupme Harman, ussect-
HOMY NpPOU3BOAUTENHO 3BYKOBOIrO 060pyAOBAHUA.

Allegri (Annerpu) L,ﬁ\ AAAEMAU

]

CarT KomnaHum B Poccuum allegri-group.ru.

Poccuiickmuin npoussoauTesnb pasnnyUHbIX KpenneHui, kapkacos Ans
BUZEOCTEH U MHOTOro Apyroro. Xopoluei 0cobeHHOCTbHO sBnseTcs
BO3MOXHOCTb 3aKA3a HECTAHAAPTHLIX pelleHUid Mo KOHKpeTHbIe 3a-
AaQYN.
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https://www.absen.ru/
https://www.akg.com/
https://allegri-group.ru/

Amphenol
Amphenol

Cant KomnaHum amphenol.com. Poccuiickoro
CAUTA Y KOMMNAHUU HerT.

O6pasosaHHas B 1932 roay 8 Yukaro komnaHus American Phenolic
Corporation O cUX NOp ABNSETCA NPOU3BOAUTESIEM KAYECTBEHHBIX
kabenien 1 pasbEMOB, Aa U ApYrov NpoayKUMU. CBOU pa3beMbI OHU
NOCTABNSAHOT HA KOHBelepbI AN cOOpKU FrOTOBLIX Kabenelt Beaywmx

npoussoauTenen.
|V \ ¥ 4
AMX (Harman) A. >4
HARMAN
nobanbHLIN CaUT KOMNAHUM amx.com. Bepcum
ans Poccuun Her.
PaHblwe yacto ucnonbsosanoch obopyaosa- WHTepecHo, uTo
HUe ynpasfieHUs 1 KoMMmyTaumm Buaeo B AMX kynneHa Har-
MPOEKTax, U KOMMAHUSA YCMeWHO KOHKYpUpO- man, a Harman kyn-
Bana ¢ Crestron. Ho B nocneaHee Bpems eé NeHa Samsung.

BLITECHSFOT Apyrue CUCTeMbI YNpaBneHus.
TTo KpatiHeli mepe, B HAWMX NPOEKTAX.

Antall
ANTA L

CavT KomnaHum B Poccuum antall.ru.

Poccuiickuin npoussoauTens kpenneHut Ans obopyaosaHUa U cne-
umanbHok mebenu. B npuHumne Hennoxoi. [a v sbrbop kpenne-
HUM LUMPOKUIA.

192


http://www.amphenol.com/
https://www.amx.com/
https://www.antall.ru/

APC (Schneider) ;
ArPC

CanT komnaHuu B Poccum apc.ru. by, Schnelder; Elestric

OAvH 13 nuaepos NpoussoacTea 6ecnepeboMHbIX UCTOUYHUKOB MU-
TaHUa — komnaHus American Power Conversion us CLLUA, koTopas B
koHue 2006 roaa 6b1na KynneHa paHLy3CcKoU KomnaHuel Schnei-
der Electric. Ho npoaykuusa ot 3toro He ctana xyxe. ¥ B Hawmx
CUCTEeMax aKTUBHO UCMONb3YHOTCA annapaTHbie cTovku, NBTT u
yCTpOICTBA pacnpeaeneHuns 3neKTponmuTaHus.

Arthur Holm /AH

Carit komnaHuu arthurholm.com. OtaensHOro ARTHUR HOLM

PYCCKOA3bIMHOIO canTa ana Poccuun komnaHus
He nmeer.

McnaHckas KoMmnaHUe, BbINYCKArOLLas OYeHb KaYecTBeHHbIe Cpea-
cTBa O0TOb6pAXEeHUs u apyroe obopyaosaHue. OTNUUUTENBHOM 0CO-
6eHHOCTBHO MHOTUX MOAeNel aBNAeTCa BO3MOXHOCTb aBTOMaTUYe-
CKU NpaTaTb 060pyAOBAHUE B CTOJIGWHULY, YTO aKkTyanbHo Ana BUTT
nomelueHuii. Ho v ueHa cootsetcteyeT BUTT nomelyeHuam.
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http://www.apc.ru/
https://www.arthurholm.com/

ATEN

OPUUMNANBHLINA CAUT KOMMNAHUU
8 Poccum aten.com.

ATEN

TaliBaHbCKAS KOMNAHUS BbINYCKAeT 60NbLIyFO HOMEHKNaTypy obopy-

AOBAHWUA No 0bpaboTke u Kom-
myTaumm suaeo. OcobeHHO
cunbHa B obopyaosaHuu KVM un
YCTpOMCTBAX AN Nepeaayu Bu-
Aeo Ha bonblume paccToaHUs.

[ononHuTenbHO KOMNAHUS BbI-
nyckaeTt cpeAcTea ynpasseHms
ANS MYNbTUMEAUUHBIX CUCTEM.
Hennoxoli BapuaHT 3a pasym-
HbIe AeHbrU.

Audinate

KVM? Yto 370 Takoe? Bce npo-
CTO — 3TO COKpalueHue OT aH-
rnuvnckmux cnos Keyboard, Video,
Mouse. TToa Takmm cokpalleHvem
MOHUMQAOT YCTPOMUCTBA, NO3BONA-
rolme 0HOMY YenoseKy pabo-
TaTb C HECKOMbKUMU KOMMbrOTE-
pPamu 0HOBpeMeHHO.

AUDINATE

OUUManbHLIN cauT komnaHuu audinate.com.
OTtaenbHoro caita ana Poccum komnaHua He umeer.

O6opyaoBaHWe 3TOro aBCTPASIUIACKOrO NPOU3BOAUTENS TbI MOXellb
U He BCTPeTUTb Ha obbekTax. Ho 3Ta komnaHus paspaboTana NnpoTo-
kon Dante, u cama BbINyCKAeT MUKPOCXEMBI U NPOrPAMMBI ANA
noAAepXKMU 3Toro npotokona. TToatomy HeBUAUMO OHa byaeT npu-
CYTCTBOBATb BO MHOMUX HALWUX MPOEKTAX.


https://www.aten.com/ru/ru/
https://www.audinate.com/

Barco
BARCE-

CanT kKomnaHuu B Poccum barco.com/ru.

OueHb Ka4ecTBeHHas U OYeHb Aoporas KomnaHus us bensbrum. B
HALMX NPOeKTaxX Yallie BCero NMpUMeHSoTCS BUACONPOEKTOpPLI U BU-
AEOCTeHbI, XOTA CMUCOK 060pyAOBAHUS FOpA3Ao WUpe.

A ux suaeocteHsr U3 KK moHutopos Barco UniSee IT yHUKanbHbI
TeM, YTO CAMOCTOSTENbHO YCTAHABIIUBAFOTCS B A6CONFOTHO POBHYHO
nosepxHocTb. KTo yxe npobosan BLIpaBHMBATL MNAHENU B BUACOCTE-
Hax, TOT NMOMUMET.

Behringer behringer

CanT KomnaHuum behringer.com. OTAenbHOro
PYCCKOA3bIMHOTO caTa Ana Poccum komnaHus He umeer.

CpaBHUTEIbBHO HEAOPOroe U KavecTBeHHOe 3BYKOBOE 060pyAOBaHME
u3 NepmaHuu.

Siamp biamp.

CanT komnaHum B Poccuum biamp.ru.

KomnaHuii, koTopbie npoussoaaT obopynosaHue no obpaboTke
3BYKa, AOBOSILHO MHOTO. TTpocTo 3Ty KomnaHuto us CLLUA xouetca
BbIACSIUTb KaK GKTUBHO pa3BUBAKOLLYHO HOBbIE TexHonoruu. Y kpome
paboTbI CO 3BYKOM OHa passuBaeTt U 06paboTky BuAeO.

TTocne npuobpeteHus KomnaHuu Apart B HOMEHKNATypy NpoAyK-
LM BOLLSIU OYeHb Hemnmoxme aKyCTUYecKue CUCTEMBL U YCUIUTENU.
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https://www.barco.com/ru
https://www.behringer.com/
http://www.biamp.ru/

A i
(&) BOSCH

Bosch

CauT KomnaHum B Poccuum No HanpaeneHuro
NpOEEeCcCUOHAbHBIX cucTem boschsecurity.com.

TbI 3HAelWb 3Ty HEeMeLKKYHO KOMMNAHUIO KaK NMPOU3BOAUTENS OTNIUY-
HBIX 371eKTPOUHCTPYMEHTOB. HO UX NpogUnb ropasao wupe, U B
HALUX CUCTEMAX NMPUMEHSETCS MHOXECTBO UX YCTPOMUCTB.

Yawe Bcero UCnosnb3yroTcs KOHrpecc-cucTembr. TyT KOMNAHUS
Bosch HecOMHeHHbIN nuaep. AKycTUYECKUe CUCTEMBI U YCunuTenu
TaKxe NpUCYTCTBYHOT AOBOSIBHO YaCTO. M coBcem peako ceiuac uc-
nonb3yem BUAEOKAMEpLL.

Bose w -/ /L =

OPULMABHBIN MeXAYHAPOAHLIN CAUT KOMMNAHUU
global.bose.com. Umeetcs Tonbko rnobanbHas cTpaHULUA, HO HeT

Bepcuu ans Poccuu.
OTNUYHBIN NPOPECCUOHANbHBIN 3BYK. Bonblue HUYero u He HyxHO.

Ona tex, KoMy uHTepecHo

AVHaMUKM Bcex akyCTUYeCKUX CucTem Bceraa 6b1nm HanpasneHbt
Ha cnywatens. ¥ UMeHHO UHXeHepbl 3TOWU KOMMNAHUU NpUAYyManu

HaNpaeNaTb AUHAMUKU HA CTeHbI, YTOHbI OTPAXEHHBIU 3BYK paCLUM-
PN 3BYKOBYHO KapTUHY. Celiuac Takoe pelueHue NpuUmMeHsHoT MHO-

rve.


http://www.boschsecurity.com/
https://global.bose.com/

L= LINLAFE

Canare

O@UUUANbHLINA CAUT KOMNAHUU canare.com.
OtnenbHoro canta ans Poccum KomnaHus He umeer.

TTpoussoamTenb us CLLIA oyeHb KayecTBeHHbIX kabenel u pasb-
€mos. J1erko MoHTUpOBATb U NpUSTHO paboTaTb.

Christie CHXISTIE

CanT komnaHum B Poccum christie.pro.

KanugopHuiickuii npoussoauTenb BUACONPOEKTOPOB, Meanacepse-
poB, BUAeonaHenei U MHororo Apyroro. M3-3a BbICOKOM LieHbI
BCTPEYArOTCS OYeHb peaKo, Masnio KTO MOXeT NMo3BoNuTL cebe 3To.

OuyeHb MHOTUE KMHOTeaTpbl B MUpe OCHALLeHLT BUAEONPOeKTOpaMMm
UMEHHO 3TOU KOMNAHUW.

Crestron Electronics
(<
CanT KomnaHuu crestron.com. CRESTRON.

K coxaneHuro, oTAeNbHOro pyCcCKOA3LIYHOIrO
camta ana Poccum komnaHus He umeer.

KomnaHus us CLLA, ocHoBaHHas B
1972 rony B ropoae Kpecckunne. B JNEPEEEMINE G yITe
Hawew 06nacTU upma cneumanusm-
pyeTcs Ha BbINYCKe YHUBEPCANbHBIX

CUCTEM YNpasrieHna BCEM, YTO MOXeT

(PUPMBL CTANO YCTPOUCTBO
ANS [O3UPOBAHUS NOpLUUU
MOHOLLIErO NOPOLLKA MpU
3aCLINAHUU B KOpobkU. U

ynpaensatecs. A yao6Hele cpeactea KSIMEHTOM CTana KOMNaHua
pa3paboTKu HpaABATCS MPOrpaMMU- Konreht-Tlanbmonus.
CTaMm.
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https://www.canare.com/
https://christie.pro/
http://www.crestron.com/

Kpome 3toro umeertca obopynosaHue ans kommyTtaumm v obpa-
60TKM BUAEO U 3BYKA BLICOKOMO Knacca.

Cypress (CYP) (? CYP

CanT KomnaHuu cypress.com.tw. CneumanbHOro

canta ana Poccum Her.

TTepenosas TaBaHLCKAS KOMMNAHUSA C LUIMPOKOM HOMEHKNATYpOoM
obopynosaHua. MmeroTca cpeacTea Kak paboThl ¢ BUAEO, TAK U CO
3BYKOM. A TAKXe CUCTeMbI YNpaBrieHus.

DKC (AKC) =DKC
Cait komnaHum B Poccuu dkce.ru.
OTeyecTBeHHLIN NPOU3BOAUTENb MATEPUATIOB ANS MOHTAXA, Kpene-

Xel, JIFOKOB U MHOroro Apyroro. KauecTeo oueHb AOCTOWHOE, a HO-
MeHKJ1aTypa OrpoMHas.

D-Link D-Link
Cart komnaHum B Poccuum dlink.ru.

JTa TaMiBaHbCKAS KOMMAHUA NPOU3BOAUT 6OMbLIYHO HOMEHKNATypy
CeTeBbIX YCTPOMCTB Pa3HOro ypoBHS. XOTb Y HaC NpoeKTbI 6onblue
CBA3aHbLI C BUAEO U 3BYKOM, HO 6e3 ceTell celAuac HUKyAa, NO3TOMY
TbI CMOXellb BCTPeTUTb 060pyAOBAHME STON (PUPMBI B Pa3HLIX MpO-
exTax.
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https://www.cypress.com.tw/
https://www.dkc.ru/ru/
https://dlink.ru/

Element One ELEMENT
\ONE
CaT koMnaHuu elementonescreens.com. Cneumans- ;\J\

Horo canTa ana Poccuu Her.

Hemeukuii npoussoauTenb O4eHb AOPOTUX AU3AUHEPCKUX MOHUTO-
poB. C HUMU TbI MOXelb BcTpeTUTbea B BUTT nomeleHusx.

Epiphan Video epiphan video

CanT komnaHum B Poccum epiphan.ru.

KaHaackas komnaHua — npoussoamnTesib 060pyAOBAHUS ANS 3aNUCU
W TpaHcNauuu Buaeo. HomeHknatypa Hebonblias, HO BCE paBHO
CMOXellb YacTO BCTPETUTb 3Ty KOMMAHUIO Ha O6beKTax.

Epson EPSON

Cat KomnaHum epson.com. na Poccum umeetcsa
CAUT NOAACPXKMN.

TTonHoe Ha3eaHWe komnaHuu Seiko Epson Corporation. TToatomy
TbI MOXellb MOHSATb, YTO KOMMAHUS BLINYCKAET OTNIMYHbIE Yackl. Ho
B HALWMX MpPOEKTax Yalle BCero NpUMeHSIFoTCS NPOeKTOPLI 3TOU
PUPMBI U AOKYMEHT-KamepbI. A ecnu y4vecTb, 4to LCD matpuubr
3TOW KOMMNAHUU HAXOASTCS BHYTPU MPOEKTOPOB OYeHb MHOTUX MPo-
W3BOAUTENEN, TO MOHATHO, YTO MPOAYKLIUS BbIMYCKAETCS OYeHb BbI-
COKOro Knacca.
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https://elementonescreens.com/
https://epiphan.ru/
https://epson.com/

Extron Electronics Py
o #~2! Extron Electronics
OPUUMANbHLIA CAUT KOMNAHUU ocumo®®

ana Poccuum extron.ru.

3Ta AMEpUKAHCKAs KOMMAHUA AenaeT NoYTU BCE ANS MyNbTUMeaNN-
HBIX CUCTEM, Kpome CpefCTB OTObpaxeHUs (3KpaHOB, MPOEKTOpOB U
npouee). TTepeuncnatb HeT CMbICNA, Nerye NOCMOTpPeTb Ha caiiTe.
ObopynoBaHWe 0YeHb KayecTBeHHOe U OYeHb Aoporoe.

C TOYKU 3peHUs MOHTAXa 60JIbLIMM AOCTOUHCTBOM SBISETCS TO, UTO
ANS BCeX YCTPOUCTB UMerOTCA KpenJsieHUs Ha pasHble NoBepXHOCTU
M B annapatHbIe CTOMKU. TTonyyaercs oveHb akKypaTtHO. 3TU Kpen-
NeHus NpaKkTUYeCcKu Bceraa UAyT Kak AononHeHus. OTcroaa v Hepo-
CTATOK — MHOTUE UHXeHepbl 3a6LIBAFOT BKNFOUYUTL UX B MpoeKT. TTo-
3TOMY, Nepel TemM, KaK MOHTUPOBATbL YCTPOMCTBO HA CTeHKY UNU Nnoa
CTON, CHavasia NpoBepb, MOXeT B 3TOT pa3 UHXeHep He 3abb1n Aoba-
BUTb KpensieHne B NpoekT?

Gefen JGEFEN

CanT KomnaHum gefen.com.

CneumanbHoro 0eULMAnbHOro pOCCUMCKOro CaTa HeT, HO UMe-
FOTCA CAUTBLI NAPTHEPOB HA PYCCKOM A3bIKe C HeMJIOXoW Noaaepx-
KOW.

AMEpPUKAHCKUIA NpOoU3BOAUTENb KAYECTBEHHOrO KOMMYTALMOHHOTO
obopynosaHua n obopyaoBaHUs AN NepeAaym curHanos. Kpome
TOrO, UMerOT WMpOokuii Borbop KVM ycTpoiicTs.


http://www.extron.ru/
https://gefen.com/

1
Hyperline

Hyperline

CanT komnaHum B Poccuu hyperline.ru.

KomnaHus u3 Kutas, y KOTOpovi ecTb NpakTUYeCKU BCE ANS MOHTAXA
060pyaoBAHUS U KabenbHbIX cucTem. Takoro BbIbopa WKagos,
CTOeK, pacnpeaenuTenei NUTaHUSA, Aa BoobLLe BCero, HasepHoe, HeT
HU y koro. [la 1 Ka4ecTBO O4YeHb BbICOKOE. B obluem, ecnu ysuamwb
Ha 06beKTe KOpObKWU C 3TUM Ha3BAHUEM, TO MOHTAX byaeT npusT-
HbIM U NIEMKUM.

iRidi

Ridi

CarT KomnaHum iridi.com.

Poccuiickas pupma, BEINyCKaArOLWAs CUCTEMBI YNpaesieHus. C oueHb
XOpOLWMUMU TeMMNAMU PasBUTUA, MOITOMY HafleeMcs, YTO CO Bpeme-
HeM OHa COCTAaBUT AOCTOUHYHO KOHKYPeHLMFO MUPOBLIM JTUAEPAM.

JBL (Harman) :_IBL

CauT komnaHum B Poccum jbl.ru.

B Hawmx cuctemax B OCHOBHOM UCMOJSIb3yeTCa NPOPeCcCUOHANbHAs
aKyCTUKa 3TOM KomnaHuu. U He 3pa.

Kramer Electronics
0 kramer

Cant kKomnaHuu B Poccuum kramer.ru.

KomnaHusa us N3pauns, kotopas ctana 0AHUM U3 NTMAEPOB B NPOU3-
BOACTBe 060pyAoBaHUA ANa paboThl C BUAECO U 3BYKOM. HOMeHkna-
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http://www.hyperline.ru/
https://iridi.com/
http://www.jbl.ru/
http://kramer.ru/

Typa He Taxas WUpoKas, kak y Extron, Ho oHa nossonset peanuso-
BaTb 6ONbWWHCTBO NPOEKTOB Ha 060pYAOBAHUW 3TOFO NPOU3BOAU-
Tens. CTOUMOCTb BbIle CpefiHero, HO OHO TOTrO CTOMUT.

Kromax O kromnx

GROUP COMPANIES

Cant komnaHum B Poccum kromax.ru.

Ipynna komnaHuii U3 Poccuu, Bbrnyckarowas 60nblio accopTm-
MeHT NMpoAYKLUUU NOA pasHbIMU 6peHaamu. N B TOM umucne pasnuu-
HbIe NpOecCUOHabHbIe U 6LITOBbLIE KpensieHUs AN Hawero o06o-
pYyAOBAHUS.

Leyard C”

LEYARD.
OUUMAnbHLIN CaUT KomnaHum leyard.com.

OTtaenbHoro caita ana Poccum komnaHua He umeer.

TTpoussoamnTenb Ka4yecTBeHHLIX CBETOANOAHLIX 3KpaHoB U3 Kutas. C
OYeHb LIMPOKOM HOMEHKNATYpO.

Legrand L1legrand’

OPULMANBHBIN MeXAYHAPOAHLIN CAUT

KoMnaHuu legrand.com. K coxaneHnro opuLManbHbIN CaiT ANg
Poccuu He paboTaet. Ho umeetcs 6onbluioe KONUYECTBO CAUTOB
POCCUMCKUX NPOAABLIOB, KOTOpbIE UMeHOT AOCTATOMHO UHGPOpMALIUU
O NpoAYKTAX.

®paHLy3CcKas KOMNAHUS, BLIMYCKAFOLLAS OFPOMHYHO HOMEHKaTypy
MATEpUanoB AN MOHTAXA, KOPOGOB ANS OPUCOB C OFPOMHBIM BbI-
6opom mogaynen Ans HUX.


https://www.kromax.ru/
https://en.leyard.com/
https://www.legrand.com/

KoHeuHo, BCE 3TO AOpOXe Yem pOCCUMCKOrO NPOU3BOACTBA, HO U Ka-
4eCTBO ropasao BbIle.

L& Electronics @ LG Electronics

CalAT komnaHuu B Poccum no HanpasneHuro
NPOECCUOHANBHBIX cUcTeMm |lg.com/ru/business.

Bernyckaet oyeHb kauyecTBeHHyHO 6bITOBYHO TEXHUKY U TeneBU3OpbL.
Ho mbr valie ucnonbsyem ux npogeccuoHanbHeie XK v OLED na-
Henn. TyT OHU NpU3SHAHHLIN MMPOBOU Nuaep. Kpome Toro, cneum-

anbHeie XK naHenu ans BMaeoCTeH UMeHOT MUHUMATIbHbIE 3a30pbl
Mexay NaHensamu.

NHoraa moXHO BCTPETUTb U CBETOANOAHbLIE NaHesIn NpOU3BOACTBA
LG. Nx kauecTBO HauBbIClwee. M ecnu 6bI He LieHa — TO KOHKYpeHTOB
Y 3TUX naHenel 66110 6bI HeMHOrO.

Ona Tex, KOMy uUHTepecHO

Kctatn, novemy umenHo LG? 31a komnaHWa obpasosanacb npy ciu-
aHUM asyx pupm — Lucky Chemicals u GoldStar. TTo nepebIm byk-
BaM U HaseaHue. TTo3Tomy, ecnv TBOA AeByLlUKa NONPOCUT Tebs Koc-
MeTUuky LG, He yausnaiica. TTepeas U3 ABYX UPM 3aHUMaANAch U
3TUM.

Lightware

visual engineering

IGHTWARE

CanT komnaHum lightware.com. CneumansHoro
canta ana Poccuum Her.

KomnaHusa u3 BeHrpuu, koTopas NpousBoAUT LWNPOKUIA CneKTp 060-
py£oBaHUs. Hac 0cobeHHO UHTepecyHoT pelleHUs Ans nepeaaym
CUTHANOB U KOMMYTALUU BUAEO.
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http://www.lg.com/ru/business
https://lightware.com/

Lumens

ance by Design

Lumens

Cant komnaHum ans Poccunm mylumens.com/ru.

Hennoxol TaMBaHbCKUIA NPOU3BOAUTESb PA3NTUYHBIX YCTPOUCTB. B
HALWWX NPOeKTax B OCHOBHOM UCMONb3yHOTCA BUAGOKAMEpLI U Cpea-
cTBa ynpasneHus umn. KoHeuHo, 3To He Panasonic unu Sony, HO
LieHa ONpaBAbIBAET UX UCMOSIb30OBAHUE.

a
Mipro MIPRO
CauT KomnaHum B Poccuum mipro.ru.

Komnanus Mipro Electronics Co. Ltd 6b1na ocHoeaHa 8 1995 roay u
aBnseTca KpynHelwum B TaBaHe npoussoauTenem 6ecnpoBoaHbIX
MUKPOGPOHOB.

Moxa MOXAN

CanT KomnaHuu B Poccuum moxa.ru.

TaliBaHbCKUIA NpOU3BOAUTENb KAYECTBEHHOMO U HAAEXHOIO Npo-
MbILLNEeHHOro obopyaoBaHUs. B Hawmx cuctemax akTUBHO UCMOSb-
3yHOTCA UHTepgeChI ANS YNpaBnieHUs YCTpOUCTBaMMU.

Multibrackets

M ULTIBRACKETS

Cant komnaHuu products.multibrackets.com.
K coxaneHuro, oTAeNbHOrO pyCCKOS3BIYHOTO
canta ana Poccum komnaHusa He umeer.

LLiseackuii npoussoaUTeslb BBICOKOKAYECTBEHHBIX KpereHuid Ans
MYNbTUMeAUIAHOTrO 060pYAOBAHUA, BKIHOYAS KperneHus Ans BU-
AeocTeH. Ho LieHa coOTBeTCTBYeT KayecTsy.
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https://mipro.ru/
https://moxa.ru/
https://products.multibrackets.com/en/

TTpuaTHOM 0CO6EHHOCTLHO ABNSETCS TO, YTO OHU OXOTHO U3rOTABNU-
BAFOT KpenJsieHUs Nno UHAUBUAYASIbHOMY 3aKa3y.

Neutrik NEUTRIK

Cant KomnaHuu neutrik.com. OTAenbHOro
PYCCKOSA3bIYHOTO canTa Ana Poccum komnaHua He umeer.

KomnaHua u3 NuxTteHwTelHa, KOTOpas NpOU3BOAUT Nyuline pasb-
EMBI, UCMONb3yemble B HAWMX cucTemax. Ecnu Ha obbekTe yBU-
AULLb 3TU pa3bEMbI — Tebe NoBe3no, CoefMHeHUa byAyT KauyecTBeH-
HbIe, a NAaKa NErKon.

Onk
ron S)) ONKRON

CarT KomnaHum B Poccum onkron.ru.

Ewe oavH poccuiickuii npomnssoauTenb KpensaeHU AN MOHUTOPOB
W NaHenel ¢ Npou3BoACTBOM B KuTae. M oueHb WMpPOKOM HOMeH-
KNaTypou Usnenui.

TTpusTHOM 0CO6EHHOCTLHO SIBNACTCA BLICOKOE Ka4eCTBO MpOAYKLMUU
C OYeHb FPAMOTHLIMU UHCTPYKLIUSAMM.

Panasonic Panasonic

Cait komnaHum B Poccum panasonic.com.

3Ty KOMNAHUO 3HarOT BCe. W ellé HelJaBHO AKTUBHO MPUMEHSNUCD
UX NNa3MeHHbIe NaHesu, NpOeKTOpbI U BUAeOoKamepbl. Ho Bpems
WMAET, U ceuac TbI NOYTU He YBUAULL 3TOro 060pyAOBaHUS Ha 06b-
ektax. byaem HaneaTbcs, uTO BCE BEpHETCSA.
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http://www.neutrik.com/en
https://onkron.ru/
http://www.panasonic.com/ru/

Ona Tex, KOMy uUHTepecHO

TTepBoHauanbHO KomnaHus Hasbeanack Matsushita Electric Fac-
tory u HaumHana ¢ npoussoacTea posetok. C 1 oktabpsa 2008 roaa
OHa NomeHsna HaseaHue Ha Panasonic Corporation No Ha3BaHUHO
CBOEW CaMOU MOMynApHOU TOProBOM MApKW.

CauT komnaHum B Poccuu philips.ru.

YHUBepCanbHas UpMa ¢ OrPOMHLIM GCCOPTUMEHTOM MPOAYKLIMU.
Ho Ans Hac oHa npou3sgoaUTesb WWMPOKOro aCCOPTUMEHTA Npogec-
cuoHanbHbIx XK naHenelt u moHuTopos. U ¢ xopolueii LieHoW.

rereer \perconZ

CanT KomnaHum percon.es. OTAeNbHOrO
pyCCKOS3bIUHOrO caita ana Poccuu Her.

NcnaHckuia npoussoauTens kabenen u pasbeéMoB OYeHb BbICOKOro
ypoBHs. OTNUYAOTCS NPOCECCUOHASBHBIM KaYeCTBOM U3roTOBIe-
HUS.

Procab I‘@‘.‘g

CanT KomnaHum procab.be. OTAenbHOrO cakiTa AnA
Poccuu Her.

Benbrutickuii npoussoaUTENb WMPOKOU HOMEHKNATYPLI KayecTBeH-
HBIX Kabenel U pasbEMOB, KaK FOTOBLIX, TAK U ANA NPOKNAAKU.
TTpUUEM Kak BUAEO U 3BYKOBBIX, TaK U Kabenliel AN NOKaSbHBIX ce-
TeW.


https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B1%D1%80%D0%B5%D0%BD%D0%B4%D0%B8%D0%BD%D0%B3
http://www.philips.ru/
https://percon.es/
https://procab.be/

PROELN

Proel

CanT KomnaHum proel.com. OTaenbHOro
PYCCKOS3bIUHOrO caiita Ana Poccum komnaHUsa He umeer.

NTanbaHckuA NnpoussoaUTesnb Ka4ecTBeHHOrO U HeAopOroro 3ByKO-
BOro o60pyAoBaHUs. K ToOMy e BbINYCKaeT pasnuyHbIe MOHTAXHbIE
NPUHAANEXKHOCTU ANS YCTAHOBKU cUCTeM. M ¢ 04eHb 60s1bLUMM BbI-
60pOM NPUHAANEXHOCTEM ANS My3bIKAHTOB.

RGB Spectrum 4B
GlEEsPECTRUM
w

CaT KomnaHum rgb.com.

KomnaHus us CLIA, npoussoauTtens WMpOKOro cnekTpa obopyaosa-
HUs. B Hawmx cuctemax valle BCero MCMONb3yHOTCS KOHTpONepbt
BUAEOCTeH Ha 6ase CTaHAAPTHLIX KOMMbOTEPOB NOA YNpasneHnem
Windows. Ho u octanbHoe o6opyaoBaHue o4eHb AOCTOUHO.

RMS (Poccuiickue MynbTumeauiiHbie CUCTEMbI) z MS

CaiT KOMNAHUU rms-group.ru.

Monopaas poccuiickas KOMNAHUA — NPOU3BOAUTESb MYTTbTUMEAUN-
Horo o6opyaoBaHUs. OCHOBHBIM NPeUMYLLECTBOM SBNSeTC TO, UTO
paspaboTka npoaykumuu npoucxoaut B Poccum.

Samsung SAMSUNG

CainT KomnaHuu B Poccuum samsung.com.

TTpoussoamnTenb OTAUYHBLIX NpogpeccuoHanbHbIx XK naHenei, ko-
TOpbIE HA PABHBIX KOHKYPUPYHOT C NaHensmu oT LG B npoekTax.
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https://www.proel.com/
https://www.rgb.com/
https://rms-group.ru/
http://www.samsung.com/ru/

Sharp SHARP

CauT komnaHum B Poccuu sharp.ru.

Bce NOMHST OTNUYHbIE KacCeTHbIe MArHUTOMbL
3TOW KomnaHuu. Mima Wapn 6b1n0 HapuuaTtenb-
HbIM. Tem 6onee, 4TO OcHOBaHHas B 1912 roay
KomnaHus otnpasaHosana B 2012 roay csoé
ctonetuel

Ho 3TOT aNOHCKUM NpousBoaUTesNb 3HAMEHUT
CerofHs U NpogeccuoHanbHeIMM XK naHenamu, Kotopbie 4acTo
NPUMEHAFOTCA B HAUMX MPOeKTax.

Celiyac KOMNAHUSA NPUHAANEXUT He MeHee U3BEeCTHOM TaUBAHbCKOM
komnaHum Foxconn.

Ona Tex, KOMy uUHTepecHO

KomnaHusa Sharp ctana nepeoit B Mupe KOMNaHWen, KoTopas B
OAMUH fleHb NOMHOCTbHO MPeKpaTUNa NPOAAXY OBbIYHLIX TeneBm3o-
poOB U Nepelwna Ha nnockue XK Tenesusopel. Bce npoune komna-
HUM elé AoNTOo NapansiefibHO BbIMYCKAMU U NPOAABANU HOBbIE
NNOCKUe U cTapble TeneBU30pbl C KUHECKOMOM.

Shure

Cant komnaHuu B Poccum www.shure.com.

KomnaHusa us CLLIA nssectHa ceoumm mukpogoHamum. Kak nposoa-
HBIMW, TaK U 6ecnpoBOAHLIMU. HO B HALIMX CUCTEMAX NMPUMEHSFOTCS
el KOHrpecc-CUCTeMbI U CpeacTsa 06paboTku 3ByKa.


https://www.sharp.ru/
http://www.shure.com/ru-RU

Sennheiser (/1 SENNHEISER

CanT komnaHuu B Poccuum ru-ru.sennheiser.com.

HemelLikas KOMNAHUS BLINYCKAET OTSINYHBIE MUKPOGPOHLI U paamo-
CUCTEMBI. A el NPOPECCUOHASTbHBIE HAYLWHUKU.

Sony SONY

Cat komnaHum B Poccum sony.ru.

OcHoeaHHas B 1946 roay 8 TOKMO KOMMNAHUSA WUPOKO U3BECTHA, U
UMeeT OrpOMHYHO HOMEHKaTypy NpoAyKUUU (BKMHOUAS PUITbMBI U
cepuansr). B Hawmx cuctemax B OCHOBHOM MPUMEHAFOTCS BUACOKG-
MepbI, KOTOpbIE YHUKASbHLL MO MHOrUM napameTtpam. M oyeHb ao-
porue, He poHsA UX.

Ona Tex, KOMy uUHTepecHO

Ha3saHue «Sony» aensetcs urpon us asyx cnos. Ilepsoe — 370 na-
TUHCKOE «S0NnusS», TO eCTb 3BYK. A BTOPOe 3TO «Sohny», CI3HrOBOe
CNOBO, O3HaYaroLLee NPOABUHYTYHO MOJIOAEXD, KOTOPLIMU OCHOBA-
TenU PUPMBI CUUTANU cebs.

SpinetiX "
<0

CalT KomnaHum spinetix.com. Umeetca SPINETIX
npeacTasuTenbcTBo B Poccum dstools.ru.

OAauvH u3 seaywmx npoussoauTeneit cuctem Digital signage us
LUseriuapuu. N ecnu Ha npoekTe yBUAULWIL 3TO 060OpyAoOBaHUE, TO
pabotaTb BcE byaet 6e3 npobnem.
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http://ru-ru.sennheiser.com/
http://www.sony.ru/
https://www.spinetix.com/
https://dstools.ru/

Televic

O@UUUAnbHLIN CAUT KoMnaHum felevic.com.
K coxaneHuto, pycckoro si3bIka Ha caiite Her.

37a 6enbruickas KOMNAHUS BbINYCKaeT 60MbLIOU aCCOPTUMEHT 060-
pyAoOBaHUS. B HawuWx npoekTax ydlle BCero MPUMEHAOTCS KOHrpecc-
cuctemsl. Kak nposoaHsbIe, Tak u 6ecnposoaHbIe.

TrueConf
&9 TrueConf

OUUMAnbHLIA CaUT KomnaHuu trueconf.ru.

Poccuiickmii npoussoauTtens nporpamm v 060pyaoOBaHUS ANS CU-
CTeM BUAEOKOHEepeHLUA.

tvONE >> ONE

CarT KomnaHuu ansa Poccum tvone.com/ru/.

TTpoussoamnTenb o4eHb Ka4eCTBEHHOro U A0pPOroro 060pyAOBaHUA.
Kak KomMyTaumoHHOro, Tak U obopynosaHUs Ans suaeocteH. TTpu
3ToMm BCé npoussoauTtcs B CLLA n BenukobputaHuu.

Unilumin
Unilumin

CanT KomnaHuu B8 Poccuu ru.unilumin.com.

OAOVH U3 COTeH KUTAUCKUX NPOU3BOAUTESIeN CBETOANOAHBIX 3KPa-
HOB. He cambIUv AeléBbIv, HO 3aTO UMeeT Hensoxoe KaYecTBO U
HAAEXHOCTb, YTO OYeHb BAXHO.
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https://www.akg.com/
https://trueconf.ru/
https://www.tvone.com/ru/
http://ru.unilumin.com/

WyreStorm
WyreSt>rm.

CanT KomnaHum wyrestorm.com. CneumanbHOro
caTa Ana Poccum y komnaHuu He umeertcs.

BpuTtaHckuii npoussoauTesib yCTPOICTB ANS KOMMYTALIMU BUAEO-
CUTHANOB U HENMOXUX YANUHUTENe CUrHANoBs No BUTOW nape.
NmeeTcs bonbluas NnuHevika 060pyaoBaHUS ANS nNepenayv Buaeo no
IP cetam. I mHoroe apyroe.

Yamaha

Cant komnaHum B Poccuum ru.yamaha.com. YAMAHA

Ecnu aymaelub, UTO MbI CTABUM B HALUU CUCTEMBI eLLE U MOTO-
LIMKILI, TO OWwWbaelbca. 3Ta KOMMNAHUA NPOU3BOAUT OTITUYHYHO

NPOPECCUOHANBbHYHO aKYCTUKY, YCUNUTENU U 3BYKOBbIE NpoLiec-
COpbL.
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https://www.wyrestorm.com/global/
https://ru.yamaha.com/

TTpuémer pabor

Ecnu Tb1 60nee-meHee BHUMATESIBHO YATAN 3TY KHUTY, TO yXe no-
HUMGaeLb, YTO U U3 Yero MbI Aesiaem B Halei komnaHuu. Kakue
NpOeKTLI pa3pabaTbIBAFOTCS UHXEHepaMu AN AdnbHeULWen peanu-
3aumuu.

M BOT Tenepb BCTAET BONPOC, @ KAk MbI 3TO Aeniaem. To ecTb no-
ABUNCA BONPOC TexHONOoruu. M 3Ta 4acTb KHUMM OTHOCUTCS K Tebe
Haunbonee NMAOTHO.

Pabota ¢ noxymeHTauueu

Bce Haww paboTbI Bceraa BbINOMHAKOTCS MO NPOeKTy, Npasaa UHO-
rAG KaXeTcs, YTO NpoekTa HeT. Ho OH ecTb XOTs 6bI B ronose y cne-
umanucta. Ho uto Aaenatb, ecnu 3Ty ronosy NoTepaTb? TyT Ha No-
MOLLb U NPUXOAUT AOKYMeHTaums. TTpy rpaMOTHBLIX U KavecTBeH-
HLIX AOKYMeHTax NpoeKT oba3atenbHo byaeT peanusosaH (ecnu
TOJIBKO U UCMOMHUTESb TaKXe He NoTepseT rosiosy).

Koraa TeI paboTaelub Ha 06beKTe, TO NOCTOSHHO CRBIWATCA pasro-
BOpbI NMpO pasHbIe TUMbI AOKYMEHTOB. BOT UTO6bI HeMHOr O paso-
6patbca ¢ 3TUM MHOroobpasmem U HANUCAH AAHHLIN pasgen. M yutu,
X0TAa Tebe KaxeTcs, YTO 3TO He UMeeT K Tebe HUKAKOTO OTHOLWeHUS,
Ha CaMOM Aerne TbI y4acTByellb B (POPMUPOBAHUU MHOTUX YacTel
AOKYMeHTauuu.

[ns Hayana KpaTkUl NUk6es NO NPoeKTam U UX AOKyMeHTam. M ma-
neHbKoe YyTOUHeHue, TyT bylyT ONUCAHBI TOMbKO Te TeMbI, KOTOpbIe
KacaroTcs UMeHHO Teba.

NTak, HauHEM ¢ pazbopa BUAOB AOKYMeHTALMUM.



TTpoekTHas aokymeHTaums

C npoekTa HaYMHaeTcs paboTa, U B 3TOT MOMEHT CO3AAETCA MPOeKT-
HAA AOKYMeHTaLUA. ITO AOKYMeHTLI, KOTOpbIe ONUCLIBAFOT TeXHUYe-
CKOe pellieHue, 34eCb HaXOASTCS CMUCKU 060pyAOBAHUA U CTPYKTYp-
Has cxema. A TaKXe MHOFO ApPYrov UHEOPMALIMU, KOTOPAs HA 3TOM
3Tane UHTepecHa UHXeHepy U KIIMeHTy. B 3ToT xe MomeHT co3aa-
FOTCA U CMETHI, TO eCTb CYUTAOTCA AeHbIU Ha paboThI.

Pabouas nokymeHTauus

YacTo MAET COBMECTHO C NPOEKTHOU AOKYMeHTaumen. 3TO AOKY-
MEHTbI, KOTOpbIe ONMUCHIBAFOT Peanm3aumnio TeXHUYECKOro pelueHus,
3eCb HAXOAATCA CXeMbI PACMNONOXeHUs 060pyAoBaHUS, KabesbHbIe
TPACCLI U CXeMbI COeANHEHUN. A Takxe KabenbHbIN XypHan, U3 Ko-
TOPOTrO MOXHO Y3HATb TUM NPUMEHSIeMbIX Kabenen U UX ANUHBL.

[na Tebsa oyeHb Hennoxo, ecnu B paboyet AOKyMeHTaUuu byayT
noapo6HO NpopaboTaHbI HECTAHAAPTHLIE pelleHUs, TaKMe Kak Kpen-
neHve 060pyaOBAHUS B HEOBLIYHLIX YCNOBUSX U nNpoyee. ITO u3ba-
BUT Tebs OT NpUAYMLIBAHUS Ha O6beKTe pelleHU Ha XOAy, YTOo
C3KOHOMMUT Kyuy TBOEFO BpeMeHU.

B oblem, pabounii NpoekT — 3TO OCHOBHOW AOKYMEHT Ans Tebsa npu
paboTe Ha obbekTe.

AGHUSMU CMEXHBIM CUCTEMAM. B HUX onucaHbl Te paboTer,
KOTOpbIe AOMXeH CAenaTb He Tbl, a AOJIXHLI CAenaTh Apyrue
opraHusaumm ans Tebs. A To CNyYauHo TbI CAenaellb YyxXyHo
paboTy, a AeHer 3a 3TO HUKTO He AAcT, U Beab 6yayT npasbi!

%{é B paboueir aoKkymeHTaumm 0693aTesIbHO YMTaM pasaesis € 3a-
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McnonHuTenbHas AOKyMeHTauua

TTosenseTcs nocne BbINOMHeHUs paboT No NpoexTy. U B Heli Takxe
COAEPXKATCSA CXeMbI PACMONOXeHUs 060pynOBAHUS U CXeMbI COeaun-
HeHUW. B uém xe otnmume ot pabouei aokymeHTaumm? OyeHb Npo-
cto. TTpu peanusaumm vallie BCero BHOCATCS U3MEHeHUs B MPOeKT.
Nubo oaHO yCTPOICTBO 3aMeHsHOT ApYrUm (KOTOpoe ecTb B Hanu-
umm), 60 Kabenu He MOryT NPOTSHYTb MO NPOEKTY U UIMEHAHOT
NyTU NPOXoxaeHUs. M B UCNONHUTENbHOWU AOKYMEHTALUK Bceraa
OTPAXaroTCs BCE 3TU U3MEHeHUs, TO eCTb B HeWll MPUCYTCTBYeT pe-
anbHOe noJioxeHue aen.

B paspaboTke 3TUX AOKYMEHTOB yyacTByellb U TbI, KOrAa nepenaélub
NPOEKTUPOBLLUKY UH(POPMALIMIO 06 U3MeHeHUaX B NpoeKTe.

SKCNyaTaLUUoHHAa AOKYMeHTaUus

OTO KOMNJIIEKT AOKYMEHTOB ANA AaNbHellwero 0b6cnyXMBaHUa cu-
cTembl. IMeHHO croaa BXOAAT pasfinyHbIe UHCTPYKLUM U perna-
MeHTbI 06CNYXUBAHUA. M1 UMEHHO AN 3TOr0 KOMMNIeKTa AOKYMeH-
TOB TbI Nepeaaélub CepuiHbIe Homepa 060pyAOBaHUS, @, BO3MOXHO,
W pasnuyHbIe aapeca YCTPOUCTB U UX HACTPOUKMU.

A Tenepb AaBAl paCCMOTPUM NonoapobHee HeKOTOpbIe AOKYMEHTHI,
KOTOpbIe YNOMUHASIUCH BbILLE.

CTpyKTypHas cxema

3Ta cxema ONUCLIBAET TeXHUYeCKoe pelleHue B BUAe KpyrHbIX y3-
nose. B npuHUUne, oHa Tebe He HyXHa, Beflb OHA 6osblue NpeaHasHa-
YeHa ANs UHXeHepa. Ho 3HaTb CTPYKTypy pelleHUs ans Tebs xena-
TenbHO, Befib TOrAa Tbl CMOXellb NpeACcTaBUTb 0bLwmii 06BEM paboT
Ha 06beKTe U Ty YacTb, KOTOpYHO NpeaCTOUT caenaTb Tebe.



CxeMmbI pacnosioxeHmns 06opyaoBaHUS U KabenbHLIX TPacc

[aHHbIe cxembI TbI NOMyYaelub nepes Ha4yanom paboT Ha obbexTe.
XOPpOLLO, eCfN TbI CMOXellb NOBHUMATESIbHee ¢ HUMW O3HAKO-
MUTbCS. TTo 3TUM CXemam NPOU3BOAUTCS MOHTAX 3AKNAAHBIX U
KpenJseHuii 06opyaoBaHUSA, NPOTAXKA Kabernel.

Pasobpatbcs ¢ 3TUMU YepTexamu He OveHb TPyAHO, 0cobeHHO Koraa
rna3s HabuTt. [lns tebs BaxHO y3HABATb HA YepTexax passinyHbIe
CXeMHbIe 0603HaveHUs. Huxe nokasaHbl HekoTopbie U3 Hux. O6o-
3Ha4YeHWW ropasao 6osiblie, HO 3TO cambIe PACMPOCTPAHEHHbIE B
HALWUX CUCTEMaX.

OauvHapHas ABYXNOMFOCHAS po3eTKa
eot AN HaKNAAHOro MoHTaxa 6e3
- KOHTAKTOB 3a3eMJI1eHUs.

. OavHapHas AByXMNONFOCHAs po3eTka
ANS HAKNAGAHOTO MOHTAXA C
KOHTGKTaMU 3a3emsieHus.

£ o NeoiiHas agyxnonrocHas poseTka AN
HAKNAAHOrO MOHTAXa 6e3 KOHTAKTOB
3a3eMneHus.

[BoHas AByXNONFOCHAs po3eTKa Ans
HGKJIGAHOTO MOHTAXA C KOHTAKTaMU
3a3emneHus.

OAnuvHapHas ABYXNONFOCHAA po3eTKa
ANA HAKNAAHOrO MOHTAXa C
KOHTAKTAMM 3a3emNeHus u
AONONHUTESbHOM 3aLMTOU OT BfIAGru
no knaccy IP44.

- = D= Dk D
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OAnvHapHas ABYXMNONFOCHAA po3eTKa
ANA CKPLITOrO MOHTAXA 6e3 KOHTAKTOB
3a3emJsieHus.

OAvHapHas ABYXMNONFOCHAA po3eTKa

I e ! ANA CKPLITOrO MOHTAXA C KOHTAKTAMM

3a3emneHus.

[BoliHaa AByxnosFOCHas poseTka Ans
CKpPLITOrO MOHTAXa 6e3 KOHTAKTOB
3a3emsieHus.

[BoHas aByXNONFOCHas po3eTka Ans
‘ CKpBLITOrO MOHTAXA C KOHTAKTAMM
3a3emneHus.

OAVHApHAS UHPOPMALIMOHHAA
pO3eTKa AN HaKMAaAHOrO MOHTaxa (C
pasbémom RJ-45).

OAvHapHas UHPOPMALIMOHHAS
po3eTKa ANS CKpLITOrO MOHTaxa (C
pasbémom RJT-45).

Cunosble po3eTku Ha 380 Bonbt. B
HALWWX NPOEKTax UCMONb3yHOTCSH ANS
NOAKNFOYEHUS MOLLHBIX
6ecnepebOoHBIX UCTOUYHUKOB NUTAHUA
W CBETOAUOAHLIX 3KPAHOB.

MoHTaxHaa kopobka. Bce coeamHeHus
CUNOBLIX Kabeneu AonyckaeTcs

) AenaTtb TONbKO B TAKMX KOpO6KaXx.

P > TTostomy Ha cxemax oHU

@ A 0643aTesbHO AOSIKHLL
g npucytcTeoatb. K cnaboTouHbIM

Kabenam Takux TpeboBaHUM HeT, HO
WX TaK Xe Jlyudlle COeAUHATb B TaKUX
Kopobkax.
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O606LWweHHoe 0603HaveHue
CBETUIbHUKOB Pa3HLIX TUMOB.
BapuaHTOB 3TUX U306paxxeHUt MHOTO,
HO rnasHoe, TbI AOSIXeH NOHATL, YTO
3TO UMEHHO CBETUIbHUK.

BbIknrouatens 0AUMHApHLIN
OANHOMOMFOCHLIN ANS HAKIAAHOTO
MOHTAXQ.

BriknrouaTenb caBOeHHbIN
OAHONOJFOCHLIN ANA HAKNAAHOro
MOHTAXa.

BbIknrouatenb 0AUHApHLIN
ABYXMOMFOCHBLIN AN HAKNAAHOMO
MOHTaXa. BHelwHe HeoTnUuum ot
ONHOMONMFOCHOIO, HO OH Pa3MLIKAET
KaK NpoBOA (pasbl (JIMHUIO), TAK U
HOJb.

BbIknrouatens 0AUMHApHLIN
OAHOMOJIFOCHBIM ANS CKPLITOrO
MOHTaXa.

BbIknrouyatenb cABOEHHbLIN
OAHOMOJIFOCHBIM ANS CKPLITOrO
MOHTAXA.

Ti
=

BbIknrouatenb 0AUMHApHLIN
ABYXMOSFOCHBIN ANS CKPLITOrO
MOHTAXQ.

e, 0, QO O, A0

BbIknrouatens oAUMHApHLIN
OANHOMOMFOCHLIU ANS HAKIGAHOTO
MOHTQXa C AONOSTHUTENbHOM
3aWwmToM OT BNaru no knaccy IP44.
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ObLee 0603HaYeHUe 3NeKTpUYecKnX
LINTKOB.

O603Ha4YeHne MeCT YCTAHOBKM
npoyero o60pyAOBaHUS.

Kak BUAULWb, NpaKTUYeCcku Bce 060pyAOBaHUE Ha CXeMaX, OTHOCA-
Lieecs K Halen TemaTuKe, UMeeT BCero OauH 3Ha4YoK B Tabnuue —
nocneaHuii. Kak xe pasnuuathb, rae kakoe o60pyAoBaHUe yCTaHaB-
nueatb? TonNbKO NO NoACHAOWMM Haanucam. TTpaeaa HekoTopbie
NPOEKTUPOBLUUKM NPUAYMBLIBAFHOT pa3nnuyYHbIe COBCTBEHHbIE YCIOoB-
HbIe 0603Ha4YeHUs, HO 3TO yxe 0TcebaTUHA U B FOCTaX TaKoe He Onu-
CaHo.

Ona tex, KoMy uHTepecHo

Kpome oTAenbHLIX pO3eTOK U BLIKSFOUATeNel BCTpeyaroTca U Kom-
6UHALMU U3 3TUX YCTPOUCTB. MX BennuKoe MHOXecTBO, MO3TOMY ThI
AOXeH NPOCTO MOHATb NPUHLMM (POPMUPOBAHUSA 0603HAYEHU I
3TUX KOMBUHALIMA Ha CXemax.

Ana npumepa nonpobyem co3natb 0603Ha4eHUe OAUHAPHOU ABYX-
NONFOCHOW pO3eTKU ANS HAKIIGAHONO MOHTAXAa 6e3 KOHTAaKTOB 3a3eM-
NeHna U 0AHOMNONFOCHOO BbIKMFOYaTens. Bot Takoro:




YcnoeHble 0603HaYeHUs 3TUX ABYX 3/1eMeHTOB HaXo0AUM B Tabnuue:

Aad

TTocne KOMBUHUPOBAHUS HYXHBIX 3HAYKOB NOJTyYaem creaytollee

S

Haperoch TbI noHAN, U B AanbHelleM CMOoXellb PAa3nNoOXKUTb CNOXK-

ycnosHoe 0603HaveHue:

Hble 0603HaYeHUs Ha NpoCTbIe cocTasndarowme.

Ha xopoluem yepTtexe Haanucen ¢ NOSICHEHUAMM LOKHO 6bITb
CTONbKO, YTO 6bI Y Tebs He OCTaBANOCL BONPOCOB K UHXeHepy B Npo-
Llecce moHTaxa. K coxaneHuro, 310 peaKkocTb. Huxe nokasaH ycnos-
HBIM NpUMep KyCcoYKa YepTexa.

3aKNafHyo BbIMONHUTbL OT Y T Y Y AN AT A ¥ |
3anNOTO/I0YHOIO NPOCTPAHCTBA
FodppoTtpyba 1 —25 mm

MNposoga 3x1.5 -1 wr.
FodpoTpyba 2 — 25 mm

Ka6enb BuTan napa Cat5e — 1 wr.

000T

ol O R

l'pynna poseTtok Tun 1
= H=600 mm OT ypoBHA YN CTOBOrO Nona

B npuHUMne, TyT TbI AOMXEH CAMOCTOATENbHO NOHATDL BCE. e
CMOHTUPOBATL PO3ETKU, KAKOrO TUMA, KaKoM Kabenb U OTKyAa nose-
ctn. O6paTy BHUMAHWE Ha BLICOTY YCTAHOBKU. OHA MOXeT yKa3bI-
BATbCS KAK OT YepHOBOrO MONa, TAaK U OT YUCTOrO. STO pasHbIe
YPOBHU, He nepenyTau!

YMeHue unmTaTh YepTexu nokasbIBaeT TBOM YpOBeHb Kak Npogpeccuo-
Hana. O6pallaii Ha 3TO BHUMAHUE, U He HaAelcs Ha UHXeHepa.
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Ona Tex, KOMy uUHTepecHO

Ecnu TbI BHUMATeNbHO NpocmaTtpuean TabnuLy ¢ yCnoBHLIMU 060-
3HQYeHUSMU YCTPOUCTB, TO Y BNArO3aLUULLEHHOU PO3ETKU UMK BbI-
KnrouaTens Tebe nonanack gpasa «knacc 3awmtsr IP44». A yto 3to
O3Ha4aet?

TTpocTo UMeeTca MexayHapOAHLIN CTAHAAPT AN 0603HAYeHUN CcTe-
MeHWU 3aWmTLI 060pyA0BAHUS OT BHelwHel cpeabl. OH HasbIBaeTCs
Ingress Protection Code (Koa 3awmter ot TTpoHukHoBeHUs). M nu-
wertca kak IP 1 age umpsl.

TTepBas uMppa NOKA3bIBAET YPOBEHb 3ALUMTLI OT TBEPALIX Npeame-
TOB, TO €CTb OT MeCKa U NbLIN.

0 — 3awmTa NpocTo oTCyTCTBYET.

1 — npenoxpaHset ot npeameTos 6onblwe 50 mm. ITO KOraa BHYT-
PEHHOCTU YCTPOMUCTBA MPOCTO NPUKPLITHL XOTb YeM-HUbYAb.

2 — npepoxpaHset oT npeamertos 6onble 12 mm. Coaa yxe He 3a-
CyHelub naned.

3 — npepoxpaHseT oT npeameTos 6onble 2,5 mm.
4 — BHYTpb MOryT MONACTb TOJSIbKO MECUYUHKM MeHblue 1 mm.

5 — nonHas 3awmTa OT KOHTAKTA C KPYMHOW rpA3bHO, HO TOHKaA
NbLMb BCE eLE MOXET NpoCcCoYUTLCS.

6 — camas cunbHas 3awmTa. HUKaKaa Nblnib BHYTPb YCTPOMCTBA He
nonaaer.

Bropas ungpa B 0603HaYeHUM NOKA3bIBAET YpOBeHb 3aLUTLI OT NO-
naaaHus Bnary.

0 — 3awmTa oTcyTCTBYeT.



1 — ecnu cBepxy byayT KanaTb Kansau, TO YCTPOUCTBO BCE paBHO by-
Aet pabotaTb.

2 — ecnu ceepxy byayT KanaTtb Kannu, a yCTpOMCTBO HEMHOIO
HAKNOHUTbL, TO 6yaeT paboTatb. TTpocTo BOAG He 3aTEYET BHYTPb.

3 — 3awmiaeT ot 6pbI3r AoXAa (TO ecTb OT Kanenb c6OKy).

4 — He cTpalwHsbI 6pbI3ru ¢ NF06Oro HanpasneHus. Takoe ycTpou-
CTBO MOXHO CTABUTb HeAaseko OT BOAOMNPOBOAHLIX KPAGHOB.

5 — He cTpawHa aaxe cTpys. Boabl, KoOHeuHo.

6 — KOpnyc MOXeT NPOTUBOCTOATb MOLLHLIM CTPYSIM C NHO6bIX
HanpasneHu. To ecTb Nonasluas Boaa He melwaet pabote. Ecnu
HanmcaHo 6K, To BbIAEPKUBAET He NPOCTO MOLLHbIE CTPYU, G ellé U
noa AaBneHnem.

7 — ycTpouicTBO byaeT paboTaTb Aaxe ecniu HeHaAoIro NOrpy3nTCs
Ha 1 meTp noa soay.

8 — Ha 1 MeTp MOXHO NOrpyXaTbCa HAAONTO U BCE byAeT XUTb.

9 — 370 NonHas BOAOHENPOHULIAEMOCTb. A BapuaHT 9K nokasbisaer,
4TO BOAA MOXeT 6bITb U ropayeid.

Kctatu, B cTaHAapTe ecTb U Apyrue 0603Ha4eHus, HO 3TO y3HaBam
CAMOCTOSTEeSbHO.

Tenepb, 3Has 3TM 0603HAYEeHUs, TbI JTlerkKO CMOXellb pacluiMgpoBaTh,
YTO O3HauyaeT Knacc 3awmTel IP44,

-l Po3eTku u BbIKNFOUATENU C KNACCOM 3aWwmThI IP44 Henb3g

"21] ycTaHasnMeath Ha ynuue. OHW npeaHasHa4eHbI TONbKo ANS
YCTGHOBKM BO BIIAXHLIX nMomelteHuax. [1na ynuust HyxHbI
3N1eMeHTbI C COBepLUeHHO APYrMMU KIACCAMU 3aLUUTLI.
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MOHTAXHbIE CXeMbI

B npoekTe umeetcs mHOXecTBO MecT, rae Heo6X0AMMO YCTAHOBUTD
He OAHO YCTPOMCTBO, G LieNyto Tpynny ycTpoicTs. Hanpumep, B an-
napaTHom wkagy. TTocne Toro, Kak 3TOT LKA YCTAHOBMEH Ha CBOE
MeCTO COrnacHO cxeme pacnonoxeHus 06opyaoBaHUs, Heo6xoaNMO
CMOHTUPOBATbL B Hero Bce Tpebyemble 3/1eMeHThI B KAKOM-TO Mo-
paake. BOT 4tobbI ThI He raaan Ha 06beKkTe Kyaa YTo MPUKPYTUTL, U
pa3pabaTbIBaFOTCS MOHTAXHbBIE CXEMBI.

i 3204 b oo

Mcnonb3oBaB MOHTAXHbIE CXeMbI, Thbl

CMOXelb NpasUIbHO pasmecTuTb

FERE BEER P

WUMeHHO TO 060pyAOBAHUE U UMEHHO B Te & I===l==u=i> ¥
MecTa, KOTOpble MpedyCMOTpes UHxXeHep. 4| ——== [ i

CTpornx npasms MO MOHTAXHBIM CXeMAM 1 &
HeT. Bce pucyroT ux no-ceoemy. Hasep- e
Hoe, FNaBHOE NPABUIIO — ThI AOSIKEH OfA- ‘

HO3HAYHO NOHATb MO CXemMe Kak npousse-

et e v e 5

CTU NpasuibH bIA MOHTQX.

M, KCTaTN, MOHTAXHbLIE CXeMbI B XOpOLleM NpoeKTe AOSMKHbI 6bITh
He TONbKO Ha annapaTHbIe WKagsl. Ecan ThI MOHTUpYeLb Ha CTeHe
XK naHenb, a cMrHan K Heid NocTynaeT No BUTOW Nape ¢ UCMOMb30-
BaHWEM CMeLmanbHOro NPUEMHUKA, TO XOPOLLO 6bI UMeTb MOHTAX-
HYHO CXeMy Ha Becb 3TOT y3en. M Tebe He NpULWINOCh 6bI 3aAyMbI-
BATbCH, A KyAQ AeTb MPUEMHUK.



CxeMbl coeaunHeHU

TTocne pasmelleHus 060pyaOBAHUA MO CBOUM MeCTAM COTIacHO
CXeMam pacnonoxeHns 060pyAOBAHUS, MOHTAXA 3aKNAAHBIX U NpO-
TSXKU Kabenelr, TpebyeTcs NpoU3BeCTU KOMMYTALIMKO CUCTEMbI, TO
eCTb OCYLLeCTBUTb COeAnHeHWe BceX YCTPOICTB B eAnHOe Liesoe.

Bot TyT Tebe u npuroaaTca cxembl KOMMyTauui. B Hawmx npoekrtax
uyallie BCero UCNOJIb3yroTCS CReaytolme CXeMbL:

Cxema KOMMYTALUUU BUAEO — 3[eCb NOKA3aHa KOMMYTALMUS BUAEO-
CUTHAMIOB CAMBIX PA3HbIX TUMNOB. XOTA BLIAESUTbL Nepeaady YUCToro
BUEO B HACTOsLLee BpemMs NPaKTU4eCKU HeBO3MOXHO, BeAb COBpe-
MeHHbIe UHTepgeunchl Kpome U306paxeHui 4YacTo NepeaaroT U 3BYK,
W ynpasnieHue U MHOro yero apyroro. Ho ans ynpotueHus 6yaem
CUUTATb, YTO HA ITOV CXeMe NepeaaéTca TONMbKO KapTUHKA.

Cxema KOMMYTALUU 3ByKa — QHANTIOMUYHO MpenblayliuemMy NyHKTY
CUNTAeM, YTO Ha 3TOV CXeme Nnepenaértcs 3ByK. XOTa TbI CaM yxe
MOHSN, YTO MHOTUE YACTU 3BYKQA YXe BbLNIN YUTeHbI Ha CXeMe KOM-
MyTaLUm BUAEO.

Cxema KOMMYTALUUU YNpasneHus — Ha 3TOM CXeme MOKA3LIBAOTCS
Camble passiMyHbIe kabenu ynpasneHus. MIx MHOro TUNOB, U OHU

OueHb pasHoobpasHblI. M 60nbWMHCTBO 3TUX Kabenel Tebe npuaeTca
W3roTaBnMBaTh Ha mecTe. Tak YTO NOBHUMATENbHEe C 3TOU CXeMOW.

Cxema KOMMYTALUUU INEKTPONUTAHUA — I3TU CXeMbI NpUnararoT K
NpOEKTY HeYacTo, HO ecsi OHU UMeroTC4, TO Toraa NOAKMOYalA BCe
cunosble kabenu UMeHHO Kak YKA3aHo, u 0b4a3atenbHO ux MAapKu-

7
CTaHAQPTOB HA CXeMbI COeAVHEeHUM ANS MYJIbTUMEAUNHBIX CUCTEM
HeT, NO3TOMY BCe MPOeKTbI OTNUYArOTCS Apyr OT Apyra. Ho onsaTb
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NOBTOPHO FNABHOE MPABUIIO — MO CXeMaM U3 XOpOLLIero NpoeKTa Tbl
OfHO3HA4HO cobepélb paboTarolyo cucTemy.

O6sa3aTenibHO 0bpallai BHUMAHWE Ha MAPKUPOBKY Kabeneii u obopy-
AOBAHUA Ha cxemax. TbI e AoSxeH byaelub 06s3aTenbHO Npomap-
KMpOBATb BCE B NMpOLIECCe MOHTAXA, CHa4Yasia BpeMeHHO, a NOTOM U
NOCTOAHHO. ECnu Ha cxemax MapKUpOBKU MOYeMy-TO MpOMyLLeHbT —
oba3aTenbHO Tpeby OT UHXeHepa NPOMApKUPOBATL Ha YepTexax
BCE XOTA 6bI BPYUHYHO py4Kom!

He Bceraa ecTb BO3MOXHOCTb BLIMOSIHUTL KOMMYTALIMFO CTPOrO MO
npoexTy. Hanpumep, NpocTo U3-3a TpUBUASLHOU OWIMOKU B NpoeKTe.
TyT pekomeHaauus npocTas — cpasy coobLlar 06 3TOM UHXeHepy U
NyCTb OH AAET BCe PACMOPSKEHUS MO U3MEHEHUHO.

Hy v Hanocnepok. B Hebonbwux NpoekTax 4acTo 06beAnHSHT pas-
HbIe cXeMbl BoeauHO. Tem bonee, Kak 6bIN0 CKa3aHO, OAHU U Te Xe
kabenu 4acTo NepenaroT Kyyy pasHbIX CUTHAMOB.

TTpaBUNbHLIA UHCTPYMEHT

TTon6op MHcTpymeHTa o4eHb MHAMBUAYaANeH. CKONbKo Nnroaen,
CTONbKO CyLLeCTBYeT U MHeHUN. HO HeCKOomMbKO KpuTepues pekomeH-
Ayto cobnroaath.

NApeanbHO NOKyNaTb TONMbKO MHCTPYMEHT MPUSHAHHBIX NUAepoB
pbIHKA. HO 3TO He BCceraa BO3MOXHO, A U LieHa Y Nuaepos 06bIUYHO
Kycaetca. M, KOHeYHO, He CTOUT TpaTUTb AeHbrU Ha OTKPOBEHHLIN
AelUEBbIA HeNUKBUA,

TTo3TOMY MOXHO TONbBKO AATb COBETHI, @ MPUACPKUBATLCA UX UMK
HeT — BbI6Op Kaxaoro. TTpy 3TOM yuTU — 3TU COBETLI OTHOCATCA K
cneuuyguKe HaWwKux paboT NO MOHTAXY CUCTeM MySibTUMeaMa, U Ans
APYTrUX OHU MOTYT OKA3ATbCA HErOAHLIMM.



OTeepTKU

Nyuywmnii Ber6op — OTBEPTKU HemeLko komnaHuu Wera-Werk Her-
man Werner GmbH & Co, unu npo-

cto Wera. KomnaHus mHoro net

AenaeT pasHOO6pasHbIN pyUYHOM UH- c—‘—*
CTPYMEHT HaUBLICLIEero Ka4YecTsa.

B camom Hauane ans HopmansbHoM paboTer Tebe noTpebyroTcs cne-
Aytolwme oTBEPTKU — npsambie SL, kpectosble PH (2unnunc) v PZ
(TTosmnapue), 38€3poukm Torx (Topkc), wecTurpaHHUKK. Cylue-
CTBYHOT U ApYyrue BUAbI OTBEPTOK, HO MPUMeEHeHUe UX A0CTATOUHO

pefKoe, TaK YTO OHU OBLIYHO NpUO6BpeTaroTCs CO BpeMeHem Mnpu
HeobXxoauMocCTH.

s 000 OO0
AENNER

CrossSlot/ Pozidriv Torx Security T Hexagon
Phillips

2l

TTpu BbI6Ope OTBEPTOK BCTAET BONPOC — KaKUe Nyulle UCMOoNb3o-
BATb, YHUBEPCASbHbIE CO CMEHHBIMU 6UTAMU UNU 06bIYHbIE? YHU-
BepCasnbHyHO OAHO3HAYHO HYXHO UMeTb, TeM 6onee Habopbr 6UT
KOMMAKTHBLI U MOTYT COAEpXaTb peAKue LWAULI, C KOTOPLIMU UHO-
rAQ MOXHO CTONKHYTbCA Ha 06bekTe. Ho 0693aTenbHO HYXHO UMeTb
W CTaHAApTHbIE OTBEPTKU HaMbonee XOA0BLIX TUMOB U pa3MepoB.
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OTBEPTKU C NPSMBIM LUULIOM UCMOSb3YHOTCS B
OCHOBHOM ANs paboThbI C KOHTAKTaMU PeHUKC U
anekTponpubopamu.

Ana peweHus 6onb-

LUMHCTBA 30AaY MOXHO 06OUTUCH ABYMS Y 0TBEpTOK C NpAMBIM
oTBEPTKAMM C pasmepamu SL2 u SL5. vl D g e
TTpuyém oTeEPTKY MeHbLuero pasmepa kuposie 06o3HauaeT
Hapo NpuobpeTtaTb Kak MOXHO 6osee Ka-

ANUHY wnuua. Hanpu-
mep, SL3 o3HauaeT

YeCTBeHHOU, TaK KaK majieHbkue BUHTUKHU WAL AAUHOR 3 MM,

B PeHUKcax nerko NospeamnTb NIOXUM

wnuuom. bonee kpynHas oTeépTKa co

wnmuom SLS ponxHa 6bITb ANINEKTPUYECKON, TaK KaK el NpUaETCS
KpPYTUTb BUHTLI B ABTOMATAX, G pa3 B

CTO neT KTO-HUbyab 0653aTeNbHO 3a- = q ' j

6Y.D.€T BbIKNFOUYUTD 371EKTPpUYECTBO.

HasepHoe, TbI 06pallan BHUMAHUE HA TO, YTO KpecToobpasHbIe OT-
BEPTKU MOFYT BbIFNAAETb HEMHOIO NO-pPa3HOMY. DTO [iBe PA3HOBUA-
HOCTU FEOMETPUMN CAMUX LUSULIOB U NYTATb UX Henb3al

Wnuuy @unnunc (Phillips) paspaboTaH B 1933 roay
[xoHom TomncoHom u npoaaH MeHpu Eunnuncy,
KOTOPBIMA U BHeAPUI BUHTLI U OTBEPTKU C TAKUM

wrnmuom. Paboume Kpomkmu UmeroT HebonbLLoW yron,
KOTOpbIV BBITANKUBAET OTBEPTKY U3 BUHTA NpU 6OSbLUMX YCUNUAX.
Ecnu He aaBUTL Ha OTBEPTKY, TO MOXHO COpPBATL MPAHU HA BUHTE.
MapkupyroTtca oteépTkm byksamum PH ¢ Homepom wnmua — 000 (1,5
mm), 00 (2 mm), 0 (3 mm), 1 (4.5 mm), 2 (6 mm), 3 (8 mM), 4 (10 mm).



Wrnuu TTosuapue (Pozidriv) 6b1n paspaboTaH B 1962
roay aHrnuucko komnaHuen GKN. B atom wnuue
paboure KpOMKU napanfienbHel Apyr Apyry. TTo-
3TOMY OTBEPTKA He BLITASIKUBACTCA U3 BUHTA U 3aKpY-
TUTb BUHT MOXHO rOpasao cunbHee. BHelwHe ronosku .-
OTNUYAFOTCA HanUUMeM pEbpbIlleK, a Ha BUHTAX eCcTb %ﬂ
Haceuk. MapKupyroTcs Takme OTBEPTKU B 3GBUCUMO-

cTu ot pasmepa ot PZ0 po PZ5.

~.4  HyxHo 3anomHuTL Ans ceba — KpyTUTb BUHTLL dunnunc or-
”?ﬁ BepTKoM TTo3mapus u Ha060pOT Henb3s. McnopTULLb U BUHT,
W OTBEPTKY!

OTteepTku Torx B nocneaHee spems BCE valle
BCTpeyaeTcs B 06opyaosaHuU. LLnuu BbIFrNAAUT Kak
WwecTu nyyesas 3se3aa. Camo HassaHue npuHaane-
XUT pupme Textron Fastening Systems us CLLUA,
KoTopas u paspaboTana 37107 wnuu B 1967 roay. ¥ Hac ucnonbsyrot
pasHbIe Ha3BaHUS — 3Be3Aa, 3BE3A04YKA, TOPKC. Knkoum v 0TBEPTKU
umMetroT mapkuposky T unu TX ¢ Homepom wnuua — 1,2, 3, 4,5, 6,
7,8,9,10,15, 20, 25, 27, 30, 40, 45, 50, 55, 60, 70, 80, 90, 100.

M3peaxa Ha 060pyaoBaHUU BCTPeUarOTCA BUHTLI

Torx co WTLIPbKOM B LieHTpe 38€3404KU. [1na Takmx

BUHTOB UCMOSb3yeTCs CNeumanbHLIA BapUAHT OT- ——
BEPTOK C OTBepCTUEM B LieHTpe 3BE€3A04KU. DTOT Ba-

PUAHT HasbIBaeTca Torx Tamper Resistant (aHTUBAHAGNBHBIN) U
0603HavaeTcs kak TR. TToaTomy He byab BGHAANOM U He NbITAUCA
BBLIKYCUTb LUTBIPEK, @ MPOCTO MPUMEHU MPABUNbHYHO OTBEPTKY.
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Ona Tex, KOMy uUHTepecHO

Koraa 8 1990 roay cpok aelicTeus naTeHTa NOAOWEN K KOHUY, Tex-
tron paspabotana HoebIM cTaHAapT Torx Plus — ewé 6onee Hapex-
HbIA. OTBEPTKU UMEHOT YJTyULLIEHHBIM LWAUL, CO CPe3aHHBIMU KOH-
uamu 3ee3apl. O6o3HauaroTca kak IP (Internal Plus) ¢ pasmepamu ot
1IP no 100IP. Co cTaHAapTOM Torx HOBLIW CTAHAAPT COBMECTUM Ya-
CTUYHO — UHCTPYMeHT Torx moxet paboTaTb ¢ kpenexom Torx Plus,
XOTS U He obecneynBaeT MakCUManbHOro momeHTa. OfHAKO UH-
CTpymeHT Torx Plus He moxeT paboTaTb ¢ Kpenexom Torx.

Ans Hawwmx paboTt HensI0Xo UMeTb NAapoYKy OTBEPTOK Torx ¢ Hambo-
nee xonosbIMU pasmepamu T10 u T15. OcTanbHbIe pasmeps nyylle
UMeTb B BUAE 6UT ANS YHUBEPCASIbHOWN OTBEPTKU.

Ona tex, KoMy uHTepecHoO
Heb6onbluoe oTcTynneHne npo pasHbie Mesouu.

Koraa ucnonbsyelub BUHT, TO YaCTO NPUXOAUTCA NOAKIIGALIBATDL
WwanbbI. M ecnu TbI BHUMATESbHLIU, TO AOSIXKeH 6bIN 3aMeTUTh, YTO
MpU WITAMNOBKeE LWabbI 0OAHA CTOPOHA €€ Nony4YaeTcs YyThb rfaxe, a
TPAHU CKpYrNEHHbIe. M MHOrO neT Hasad, Koraa peMoHTy obopyAao-
BAHWUA HaC 06yYanu ANOHLI, OHWU BHUMATESIbHO CMOTpesu Kak Kna-
AELWb Wanby noa BUHT (K roNOBKe BUHTA HaA0 6bINO KNacTb rnaa-
KOM CTOpoHOI). M ecnu waiiba ctoana HenpaemIbHO, TO 3aCTABNANU
NepeAenbIBaTh.

Ha nepBbIli B3rnag 310 NPOCTO FYNOCTb Kakaa-To. PasHuub! Beab
HeT, KaK nexuT waba. Ho B 3Tom 6611 60nbluon cmbich. Ecnum ye-
FloBeK B HEBAXHBIX mesioydax cobnroaaeT npasuna cbopku, To Toraa
OH byAeT 3TO AenaTb U B OTBETCTBeHHLIX MecTax. M HaobopoT. Ecnu
B Meflouax OTHOCUTCA KOe-KaK, TO MOXeT NOABECTU U B OTBETCTBeH-
HbIA MOMEHT.



A Tenepb NoAyMali U oTBeTb, OTJINYAFOTCA NTU NO KA4eCTBY SMOH-
CKUWe U poccuiickue asTomobunu? U ecnu aa, 1o noyvemy?

Bokopesbr unu kycaukm

Nyywmia Bb160p B 3TON KATErOPUN — UHCTPYMEHT HemMeLIKOoM Komna-
Hum Knipex-Werk C. Gustav Putsch KG, unu npocto Knipex. Komna-
HUS OYeHb cTapas, MO3TOMY KayecTBO NPOAYKLMU NMOATBEPXKAEHO
MHOTUMU FOAGMM.

Bokopesbr Unu Kycauku HyXHO UMmeTb
KaK MUHUMYM ABYX pasmepos — 60rb-
WWe ANa nepeKycbIBaHUA kabenel oo
10 mm 1 maneHbkue ans 06paboTkU OTAESIbHBIX MPOBOAHUKOB MpU

namke unu obxume.

Y Xopoluero MOHTaXHUKA KyCa4ku AOSKHBI pe3aTb IUCT Gymaru.
Ecnu nessua ucnopueHsr — HAAO MeHSTb.

O6s3aTenibHO 0bpallai BHUMAHWE Ha 3aToYKy rybok. PacnpocTpa-
HeHbI 2 BUAA 3aTOYKM:

PaamomoHTaxHaa 3J'16KTpOT6XHVIH€CKGS|
3aTO4Ka 3aTOuKa

Nyuwe Bcero BbI6UpaTh 60KOpE3sLI C PAAMOMOHTAXHOM 3aTOUKON.
OHU AarOT POBHBIN Cpe3 Ha OAHOM KOHLIe. 3TO BAXHO U Npu Naumke,
W NPU OTKYCLIBAHUU KOHLIOB Y MMACTUKOBBIX CTskeK. Kycauku ¢

™5
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3NEeKTPOTEeXHUYECKOM 3aTOUKOU OCTABNAHOT OCTPLIN BLICTYN Y
CTSXKU, 06 KOTOPBIN OYeHb Jlerko NoLapanath pyKy BHYTpU NOT-
HOro XryTa kabesnewn B WKAPY.

LLlypynoseépTbr

ONTUMANbHBIN BLIGOP B pAMKAX UHCTPYMEHTANTbHOU MOJSIUTUKU KOM-
NaHUU — UHCTpYMeHT Bosch. KoHeuHo, npoussoauTeneit anextpo-
WHCTPYMEHTa MHOTO, NPOCTO YAOOGHO UMeTb Y BCeX COTPYAHUKOB
noxoxwue moaenu. Beab nepuoamnyecku nossnsertca Heobxoau-
MOCTb O6MeHa aKKYMyISTOPaMU Unu 6110Kamm 3apsaku Ha obbekTe.

[ns npogpeccnoHanbHOM paboTsl pekomeHayeTcs BbIbUpath Mo-
AesN C aKKyMynSTopamu Ha 18 BonbT u 6onblue.

KpyTawmit MOMeHT — OAUH U3 FNABHLIX NAPAMETpOoB AN paboTsl C
kpenexom. JomawHum moaenam xeatut 12-15 Hm (HbroToH Ha
MeTp), NpogeccuoHanbHeIm — oT 30 Hm.

A BOT HyXHbI NU yAapHbIe WypynosepTeI? [na Hawux paboT spaa
nu. Jlyuwe umeTtb XOpoLUIM aKKYMYNSTOPHBLIN LWYPYNOBEPT U OT-
AenbHLIV NepgopaTop.

TTepopopatopbr

M cHoBa oNTUMAIbHBIN BLIGOp — 3TO UHCTPYMEHT KomnaHuu Bosch
(HO 3TO ONATL-TAKU B PAMKAX UHCTPYMEHTANBbHOM NOSIUTUKU KOMNA-
HUW).

TTepcpopatop nyulue Bcero UMeTb aKKyMyNSTOPHBIM, BeAb NpU MOH-
TaXe B NOMeLLeHUU ellé MOXeT He BbITb 3NeKTpu4ecTBa. TOoMbKO
0c060 MOLLHbIE NepgOopaTopbI ANA TAXENLIX paboT HYXKHO UMeTb C
BHELWHUM 3J1eKTPONUTAHUEM.



B nepqopatopax moxeTt npumeHsTbCS OAHA U3 ABYX CUCTEM Kpen-
neHus ocHacTkm — 370 SDS PLUS unu SDS MAX.
SDS PLUS Hamnbonee onTUManbHLIW AN HAC BAPUAHT

KpennieHus. OH npeaHasHaveH Ans guKkcaumm 6ypos

CNOCO6HLIX npoaenbieaTtb OTBEPCTUA ANAMETPOM A0

32 mm.

Pabouas ocHacTka (6ypbI U KOPOHKM), BCTABNSEMbIE B NATPOH, UCbI-
THIBAFOT KONOCCAnbHYHO Harpysky. OHu nonyuarot ot 1000 ao 5000
YAGPOB B MUHYTY, NepelarolLmMXca Ha TBEPAbIY maTepuan, bnaro-
AApA YeMy UHCTPYMEHT Nerko NpoxXoAuT KameHb, 6eTOHHYHO CTSXKY,
KUpNUY U Apyrue nperpaasl.

MHCTpYKUMS NO 3KCNyaTaumm NpeanucsIBaeT 0693aTesibHO CMa3bI-
BATb XBOCTOBUK 6ypa Nepes KaXAbIM UCNONb3oBaHUeM. bes cmasku
y3en 6bICTPO neperpeeTcs U CrIOMaeTcs.

Cmaska Ana 6ypos neppopatopa HAHOCUTCA Ha Nassl (ABa UNU NATb,
B 3aBUCUMOCTU OT TUNAQ),
KOTOpbIe PUKCUPYHOTCA

CTOMOPHLIMU KITUHbSMMU.

CmasKka OT anoHcKoro 6peHaa
Makita cumtaetcs oaHoM U3 nyu-
WWX U pACCYUTAHA TOMbKO ANS
HaHeCceHUs Ha XBOCTOBUK U BHYTpb

TTpensaputensHo Tpebyetcs
npoTepeTb 3TU NaA3bI can-
(PeTKOM, UTObLI yAaNUTbL

MaTpoHa.
OCTATKM MbLIU U TpA3N.
CpeACTBO OB6LIUHO BLIAGB- . =L
nueaetcs u3 Trobuka. [o- ' o
cTatouHo 1 r ans pasHomep- ‘

HOro HaHeceHus. TTpu
cMeHe bypa, AonoTa v Apy-
rOW OCHACTKU, KAXAbIU pa3 HEO6XOAUMO NPOU3BOAUTL CMA3LIBAHUE.,
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TTocne usenevyeHus ceepna Unu aApyroro npucnocobneHus, ero pe-
KOMeHAyeTCs NpoTepeTb CanPeTKom, YTObbI OH He NaYKan YeMonaH
W OKpyXarolme npeameTbl BO Bpems XpaHeHUs.

Ceepna

Ceépna HyxHbI Bceraa. HeT HU oaHOrO NpoekTa, rae Xsatuno 6br
Tex OTBepCTUN, KOTOpbIe CAenanu NpousBOAUTENU UMK CTPOUTENN.
M Bb16op cBEpN B MarasuHax 6onblwoii. Kak ¢ 3Tum pasobpatbcs?
Beab He xouyeTca NOTpaTUTL AeHbIMM HA 30BEAOMO HeroAHLIN UH-
CTPYMEHT.

BonblWMHCTBO COBpeMeHHBIX UMMOPTHLIX CBEPN UMEHOT MAPKUPOBKY
HSS. 370 obliee Ha3saHUe Knacca cneuuanbHbIX cTaneu, U3 KoTo-
pbIX CBEPJIA U3rOTABNUBAOT, U 03HavaeT High Speed Steel (cTanb
6bIcTpopexylas). JononHUTeNbHbIe UHACKCHL YTOUHAFOT KOHKpeT-
HBIM TUN CTANW.

Camble Aelwépblie U HAMMeHee CTOMKUe
ceepna. TTpu atom ceépna HSS-R
AONOSHUTENbHO 06paboTaHbLI U

HSS (HSS-R) OTNNYAHOTCA YEPHBIM LiBeToM. Ho
NpeuMyLLecTB NOYTU HUKakMX. U
CBEpPNUTb UMU MOSTYUYUTCS TOSTbKO
MSTKUEe MAaTepuansl.

PexyLuas Kpomka 3TUX CBEPN LINUEPOBAHA
HUTpUAOM 60pa U yKpensieHa. TO CambIe
nonynspHeIe CBEPNA, TaK KaK yxe
Kpenkue Ho ellié A0BOMbHO Heaoporue.

HSS-6



CBEpna 30N10TUCTOrO LiBeTa, TaK Kak
MOKPLITLI HUTPUAOM TUTAHA. 3TO
cepbésHbIe CBEPSaA, HO U Aoporue.
HyXHbI Ans csepnieHus TBEPAbIX
metannos. Ecnu 370 cBepnio NOBTOpHO
3aTOUUTb, TO BMECTe C NOKPbITUEM
CMNUSINBAETCA U MAPKMPOBKA A0 HSS, 1
TOraa CMOTpU MYHKT 1.

HSS-Tin HSS-TiN

Ewe 6onee kpenkue ceépna ¢
MOKPLITUEM U3 HUTPUAG TUTAHA,
NernposaHHoro anromuHmuem. loporue n
peakve csépna.

HSS-TiAIN

T cBEPNA OTNUYAHOTCA KOPUYHEBATHIM
LIBETOM, U B UX COCTAB BXOAUT KOBASbT.
Camsle nyywwue. M NoHATHO, uTO
copepxaHue kobanbTa 8% nyuwe, Yyem
5%. Ho v nopoxe.

HSS-Co 5% (HSS-E) u
HSS-Co 8%

3TO OCHOBHbIE BUALI, KOTOPbIE MOTYT NPUMEHSTbCS Ha 06 beKTax.
TTOMHU, YTO Y POCCUMCKUX CBEPN UMeeTCS CBOS MAPKUPOBKA, XOTS
celiuac NpomucxoamT NOCTeneHHLIW Nepexo Ha MexayHapoaHyHo (a
MOXeT MPOCTO POCCUMCKME CBEPMA UCHE3ArOT).

[ns ceepneHua oTBepCTUMN B TOHKOM JINCTOBOM

metanne (a0 4 mm) yaobHo Mcnosb3osath CTyneH- Y
yaTbIe CBEpNA C NepemeHHbIM auametpom. Obssa- (((((ﬂ \
TesnbHO HYXHO UMeTb TaKoe B CBOEM Habope UH- { (('f(’

cTpymeHTa. OcobeHHO OHU MomoraroT npu paboTe ¢
MeTaNIUYEeCKUMU 3aKNAAHBIMU ANS TUMNCOKAPTOHA.

N, Hanocnepnok, He6oNbLWIOW peTUHI Npou3BOoAUTENel CBEP,
HaliaeHHbIV Ha npocTtopax MHTepHeTa. KoHeyHo, 370 He UCTUHA B
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nocnefHen UHCTAHUUU U 3TOT PEUTUHT He SBNSAETCS OPULIMAND-
HbIM. TTpOCTO ANS UHPOPMALIUW.

1 Haisser
2 Bosch

3 Metabo
4 DeWALT
5 AEG

6 Makita
7 DIAGER
8 VIRA

9 Ryobi
10 3y6p

11 CUBPTEX
12 WHeTepckon
13 Tynamatu
14 Inforce
15 SHKop

TTavka

KoHeuHo, 60nblIMHCTBO Kabeneli Ha 06beKTax NPUXoAaT B FOTOBOM
suge. TTpoTaHy1 MO mecTy U BOTKHYN. Ho ecTb kabenu, KoTopbIe Ya-
CTO NPUXOAUTCS AenaTb CaMOMY B Npouecce MoHTaxa. Ecnu npu-
MeHArTCA pasbeéMbI TUNA PeHUKe, TO Tam AO0CTATOYHO OTBEPTKU. HO
ecnu 3710 3BykosblIe kabenu Tuna RCA unu XLR (aa v apyrue), 1o
6e3 naviku He 060UTUCH.
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TTouemy 6bI BCeraa He Ucnonb3oeath roTosbie? Ecnm nonyunTces,
TO ucnonb3yn. Ho BOT NpoTawmTh TONCTLIN pasbém XLR uepes rop-
poTpyby elé To yAOBONbCTBUE, G UHOTAA U NMPOCTO HEBO3MOXHO.

TToatomy ualle Bcero npoTarusaroT kabenu 6e3 pasbLEMOB, Hy a no-
TOM NPUNAUBAFOT PA3EMBI.

Ber6op nasnbHUKa

B 3aBucumocTu ot MOLWHOCTU, NAASIBHUKU NMPUMEHAROTCA A4 pas-
HbIX 3a4a\.

o 25 Bt — ucnonb3yrotca ana paboTbl ¢ MUKpOCXemamu. TOHKoe
a0 NO3BOJISIET BLIMOMHATb CaMbIe MesiKue paboTsL.

Ot 25 po 40 Bt — ana navikv paavoaetanei U TOHKUX NPOBOAOB.
Ot 50 no 60 Bt — 370 cambIli yHUBepCAnbHBIM NASNbHUK ANS AOMA.

Ot 80 oo 100 Bt — ana paboTbl € TONCTBIMU NPOBOAAMU U Kpyn-
HbIMU AeTansamu. TONbKO Takue NAassibHUKU MOryT nporpeTtb 60s1b-
Wue aetanu. XopolLo, YTO Y HaC TaKMX MPAKTUYECKU HeT.

B Hawwux npoekTax nasanbHUK TpebyeTcsa AN NAMKU CUTHASBHBIX Ka-
6enei, yalle BCero MUKpOMOHHLIX. TTO3TOMY cOBeplUeHHO He HyXHa
60nbluas MOLWHOCTb NAANbHUKA U BNONHe aocTtatouHo Ao 40 Batr. U
NyYWWi BLIGOp — GKKYMYNATOPHBIM BAPUAHT, XOTA 3TO He TaK KpU-
TUUHO, BeAib NAMKA NPOBOAOB O6BIMHO MPOUCXOAUT Ha ObbeKTe yxe
TOraa, KOrAa UMeeTcs 3MeKTponuTaHue.

KPOMC KNnaccu4eckux naanbHUKOB C Harpeeae-
MbBIM XaNOM HEKOTOpbIe NHo6AaT ncnonb3oeaTtb
MMNynbCHbIE NAATIBHUKU, Ona Namkm nCcnonbsy-
eTca cKobka U3 crneumasnbHoM NpOBOJIOKU, KOTO-
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pas MrHOBEHHO HArpeBaeTcs SNeKTPUUECKUM TOKOM MPU HAXATUU Ha
KHOMKy. lcnonb3oBaTth ero Unu HeT KaxAbIA pelaeT UHAUBUAY-
anbHo.

WHTepecHbIN BAPUAHT — NASTTbHUK C MUTAHUEM
oT USB u BHYTpeHHUM akkymynatopom. OHu
CTaHoBaTCA BCe 60nee NONynspHLIMU, U B 60Nb-
LIOM KOMmU4ecTee rnpeacTasrieHbl Ha Anu Kc-
npecce. Nx 6onblioe npenmyllecTso — BO3-
MOXHOCTb perysiMpoBKMU TemnepaTypel Xana.

KoHeyHo 3TO MOryT Aenath U NassnbHbIe CTaH-
LMK, HO NpU NoesaKe B KOMAHAUPOBKY Bec 060-
PYAOBAHUA OYeHb KPUTUYEH.

Ona Tex, KOMy uUHTepecHO

CoBpeMeHHbIN NasfbHUK He Tak NpocT. M Yytobbl Nokasatb 370, OAUH
NPOrpaAMMUCT HanNUcan urpy TeTpuc ana nasnoHuka TS100! bnaro,
3KPAHUYUK U KHOMKM Y Hero umenucob. M npu 3Tom OH el n nasn.

Kcratn, naanbHuk Miniware TS100 oyeHb Xopowwmi U oYeHb Aopo-
rOW.

~.4-  Celiuac B npoaaxe umeetcsa 6osbluoe KONUYeCcTBO Helopo-

“ﬁé FUX NASNbHUKOB HA AKKYMYJIATOPAX U € 3apsakon ot USB.
Ho nokynatb 60NbWMHCTBO U3 HUX He cTouT. TTpakTuka no-
KQ3bIBAET, YTO 3TO MPOCTO UTPYLIKU U CNAATb UMU HA 06b-
eKkTe BpsA v nonyuutca. Ecnu saxovelwb Kynutb UMeHHO
GKKYMYJISTOPHBIW NASNbHUK, TO BHAYAe U3y4Yn peasibHbIe
OT3bIBbI O HUX U TONbKO NMOCNe 3TOrO AenakA CBOW BbI6OP.



TTpunou n pnrocer

TTpu nake obs3atenbHO Heobxoamm gnroc. M3 Bcero
pasHoo6pasus nyulle pekoMeHAoBATb Te, KOTopbIe npea- >
HA3HAYeHBI AN NAKKU MeHLIX NPOBOAOB, U KOTOpbIE He -
HYXHO CMbIBATb NOcsie Nariku. K Takum qnrocam oTHO- ‘
CATCA KAHUOMb UMM XUAKAS KAHUPOSTb U MHOTUE refe-

BbIE (PJIHOCHI.

TTpunoti Hapo BeI6UpaTh cpeaHennaskui (Tuna TTOC-61), uHaue
MOXHO NOBpeAUTb MJIACTMACCOBbIE PA3bEMBI, K KOTOPLIM MOANAU-
BarOTCA Npoeoaa. TTO3TOMy OCHOBHLIM MAPAMETPOM SBMSETCS TeM-
nepaTypa nnasneHus, KoTopas AonxHa 6b1Tb He 6onee 200°. MoxHo
pexomeHaosatb npunon Asahi CF-10 kak Hanbonee noaxoaslm
AN Hac.

O6paTu BHUMaAHUE, Celyac B NpoAaxe umeercs

6051bLLIOM BLIOOP CMELMAnbHBIX NPUNOEB C KAHUPO- EELEIo e
NbHO B BUAE NPOBOSIOKU. ITO YAO6HO Npu Hebonb- nﬁﬁﬁ?)l?l
LWMX KOJIMYeCTBAX NaeKk Ha 06beKTe, YTO YacTo U

6bIBAET B HaleM chyyae. Tak YTO UMeeT CMBICH
npuobpeTatb UMeHHO TaKOW BAPUAHT NPUMOS.

YacTo BO3HUKAET BOMPOC — HYXHO JIU CMbIBATb OCTATKM prIHOCA MO-
cne naiku? KoHeyHo, Nyullle CMbIBATb, TaK 6yAeT BbIrNSAeTb aKKy-
paTHee. M cmbIBaTL Slyulle CAUPTOM UMK aueToHoM. Ho umerotcs u
TaK Ha3bIBaembIe 6e30TMbIBOYHbIE (PIIHOCLI, KOTOpbIEe COBEpLUEHHO
He TpebyeTcs CMbIBATb. DTU (PSIFOCHI U3rOTABIIUBAOTCS HA OCHOBE
KGHUEOIIU UNU OPraHUYECKUX CMOJ1. YTOUHSIM, YTO AenaTb C Kax-
AbIM KOHKPETHLIM (PRFOCOM MpPU UCMOMb3OBAHUM.

B UHTepHeTe MOXHO Nnerko HaTU MHOroYMcieHHbIe 0630pLI (IHo-
COB ANS PA3SIUYHBIX NMPUMeHeHUW. B Halwem cnyyae Hanbonee vacto
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TbI 6yAelwb NasTb NPOBOAA B Pa3bEMAX, MO3TOMY MOXHO AATb HEKO-
TOpble peKoMeHAALUU No NPUOBpPeTeHNHO KOHKPETHBIX (PJIFOCOB.
3T0 NPUBNUUTENBHLIN CMUCOK, U He SBNSETCS UCTUHOWN.

v’ Tenb-pnroc TT Keller. Yutu, npu naiike oH aonxeH usme-

HUTb LiBET C KPACHOroO Ha 6ecLBeTHbIM, UHAYe ero HyXHO
CMBIBAT.

®nrocer Amtech RMA-223 un Kingbo RMA-218. MoxHo He oT-
MBIBATb, HO MHOTO NOAAEIIOK, KOTOpbIe HAAO CMBIBAT.

&nroc EFD NC-D500 6-412-A Flux-Plus. OTnuuHeIA gniroc,
HO aoporon. M Toxe Yacto noaAenbIBaroT.

®ntocer Interflux 2005 1 8300. MHOrMe CUMTAFOT MyYLWMM
(PIFOCOM, HO B HALUMUX YCIIOBUSIX OH U36LITOYEH.

Kak n paBUINbHO NAATb

Paanonrobutenu xopoLwo 3HaFOT NPUEMBI MAUKU, MOITOMY Y HUX
BCeraa nosyyaercs OTNIMYHLIN pe3ynbTaT. Ho Ans tebs 370 He oc-

HOBHaA 3a4a4a, NO3TOMY TyT 6yAeT HEeCKOMbKO NPOCTLIX COBETOB.
Hanerocb nomoryr.

1

TTaanbHUK AoMXeH 6bITb XOPOLWO NOAFOTOBIEH, XAN0 OYU-
LWeHo u 3anyxeHo. TTnoxoe xano nyuwe BoobLue He UCMNOSb-
30BATb.

TTaaTb Ny4le He KOHYUKOM Xana, a 6OKOBOW MOBEPXHOCTLHO.

O6s3aTesibHO 3aNyAU KOHTAKT B pasbéme u nposoa. TTpu
narike 4OCTATOMHO TOYHO COBMECTUTb UX U HA CeKyHAy npo-
rpeTb NAsSSIbHUKOM.



\@
-~

Ecnu KOHTAKT Ha pasbéme OKUCIIUIICS U He 3aTyXUBaeTCS
HOpMasbHo, 0bg3aTenbHO 3a4nCTU ero. He Tpathb 3ps nroc
HQa CTapbIA OKUCHI.

TTpuobpeTtu cneumanbHyro rybky ans
OYUCTKM Xana NassibHUKa nocne
naviku. TTepen ucnonb3osaHuem rybky
HeobXxo0AMMO CMOYUTL BOAOU U OTXATb
W3NULWKM BOAbL.

Ecnu xano nasnbHUKa umeeT cneumanbHoe NoKpbITUE, TO
HU B KOEM CIy4ae He OYULLAA ero HOXOM U abpasrBHOM
rybkoui. Ecnu nokpeITUe HapyLluaeTcs, TO XKano MOXHO BbI-
6pacbIBaThb.

Y NassibHUKOB C perysIMpoBKOU TemnepaTypbl Creau 3a Heid.
PasHbIe npunou umetoT pasHyro Temnepatypy nsassieHus
(0bbI4HO yKa3bIBAETCS HA YNAKOBKE), U TeMNepaTypa Xana
NasnbHUKA AOMXKHA COOTBETCTBOBATL eld. TTocne HecKonbKux
MOMbLITOK TbI CAM MOUMELLb, YTO MJIOXO KAK HellorpeBaThb
NpUNOU, TaK U Neperpesartb.

Coeet ot Tletpa TleTrpoeuua

TTpu navike pasbémos Tuna RS-232 unu miniDIN moxHo
J1erko UCnopTUTb CaM pasbem U3-3a 06bIYHO HU3KOMO Kaye-
CTBA NNACTMACCHI. YTO6LI KAK-TO YMeHbLWUTb 3Ty npobnemy,
Jlyulue BCero nastb 3TOT pa3bem BOTKHYTHIM B OTBETHYHO
yacTb.
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\@ Coset ot Tletpa TTerposuua

Kak uacto npu naivike Tbl xaneelwb, YTo y Teba He BbIpocna
TpeTba pyka. Ho 3710 MoxHO ucnpasuts!

TTpuobpeTu cebe maneHbkue NNACTUKOBBIE TUCOYKU C BO3-
MOXHOCTbHO MPUCACLIBAHUA K MNAGAKUM MOBEpXHOCTAM. BoT
Kak Ha pucyHke. TToBepb, OHU MHOMO pa3s BbIpyYaT Tebs.

Kpenéx

Hy TyT TbI 3Haewb BCE U 6e3 meHs. Beab npu moHTaxe oaHa U3 rnae-
HBIX 304a4Y — 3TO MPUKpenuUTb BCE 060pyAOBAHMUE B HYXHBIX MeCTax
W TaK, YTO6LI NOTOM He OTBASIUNOCh.

TTpocTo kpaTko Npo6exmmcs No Tem KpenéxHbIM 311eMeHTam, KOTo-
pble Ydlle BCero Tbl BCTPeTULLb Ha O6beKTax.

LLlypynbI u camopesbr

Yem otnuuaetcs wypyn ot camopesa? TTpakTuyecku Hudem. TTpocto
CAMOpe30M HA3LIBAFOT Te LWYPYMbI, KOTOpbIE CAMOCTOSTESbHO Npy
BKPYYMBAHUU Hape3atroT pesbby. [1ns 3TOro y HUX AenaeTcs HeMHoro
APYrou Npocuib pe3bboBOM HYACTU U KOHUYMK YACTO UMeeT cneum-
QJIbHYHO 3aOCTPEHHYHO (POpMY, Obneryarolyro HapesaHue. Hy u
pe3bba y camopesa Bceraa Aesiaercs no Bceu ANMHe A0 CAMOU
WASMKY.



Ecnu camopesbt uMetoT UEpHLIN LiBeT, TO MeTaslsl, U3 KOTOPOro OHU
CAenaHbl, KanéHelv (6onee TBEpALIN), HO OH U 6onee xpynkuii. Ca-
MOpe3bI XENTOro U Ceporo LiBeTOB MeHee TBepAbl, TaK KaK maTte-
puan He noaseprascs 3akanke. Ho oHu 6onee Baskue, U NO3TOMY
XOpOLO AepXaT CTaTUYECKYHO Harpysky.

Y UEpHBIX CAMOPe30B eCTb BAPUAHTBI C KpYMHOU U ‘ ‘
Menkou pesbboit. Koraa ux npumeHats? Bee npo-
cTo. Camope3bl C MesIKov pe3bbori NpeAHasHa4YeHbI
AN MeTannos, a C KpynHol Ans Aepesa U nna-
CTUKa. Kpome TOro, UMeroTcs YepHbIe camopesbl ¢
ABOUHOW pe3bboii. OHU CUNTArOTCA YHUBEPCATTbHBIMU.

no metanny no aepesy

TTpu 3akpyunBaHUUM camopesa HeT HeobXO0AUMOCTU NpeaBapUTesib-
HOrO 3aCBepJINBAHUA MeCTa COeAuHeHUa. A BOT NpU 3aKpyYUBAHUU
Wypyna Hy>XXHO 3apaHee BbICBEpSIMBATL AJ1A Hero Hanpasnarolee oT-
BepCcTUEe HEMHOMO MeHbLLUero AMameTpa, CoCTABMAFOLWEro NpUMEpHO
70% ot avamertpa Wwypyna. CTapancsa He NeHUTbCA U 3TO AenaTb,
0CO6eHHO ecnu He Xo4ellb NOBPeAMUTD LLYpPYNOM NOBEpXHOCTb Ae-
Tanm.

-~
-

\@ Coset ot Tletpa Tletposuua

Ecnu camopes ¢ Tpyaom BkpyuMBaeTCa B AepeBo, TO NOTpU
ero pe3b60By+HO YaCTb MBLIIOM, U BCE MOUAET KAK MO MbLITY.

Aro6enu n aHkepbr

YacTo Arob6enu no-pyccku Ha3bIBAFOT UOMUKU»,
370 Ta WTYyYKa, KOTOpas yKpennsaeT oTBepcTUe U
NO3BOJISIET NPOYHO 3aBepHYTb LWYpPYN He paspyLuas
OCHOBQHUS.
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TTepsbint arobensb 6611 NpousseaéH 8 1910 roay [xoHom [dxoseqpom
PonuHrcom. [irobenb cocToan us KOHONMSHOMO WNAraTa U Knes U3
KpoBW XUBOTHLIX. K cuyacTbro, celiuac npu npoussoacTee aArobeneti
He CTpaaaeT HU OAHO XUBOTHOE.

KoHcTpykuuii y arobenen Benukoe mHoxectso. TToatomy obsasa-
TenbHO BLIGUPAMN NMPABUIIbHLIN TUN Arobens. HayunTb aToMy moxeT
TONbKO OMBIT U COBETLI CTAPLUMX TOBAPULLIEIA.

Aro6enu BbINYCKAFOT KaK COBEpLUEHHO HeU3BeCTHbIEe (PUPMBI, TK U
OYeHb UMeHUTbIe, Takme Kak Hilti, Fisher unu Mungo. KoHeuHo,
nyJle BCero NpUMeHaTb NPOAYKLUMIO NocneaHux. Ho uHoraa
BCTpeyaroTca Hennoxue 6esbIMaHHbIE U3fenus.

TTomumo arobeneit Ana 3akpensieHUs UCNONb3YHOT U

aHkepbI. OHU U3rOTABNUBAHOTCA U3 PA3SIUYHLIX Me- /
TANNOB U YACTO UMeHOT pe3bby Ans 6onTos. AHKep
obecneuymBaeT oYeHb Kpenkoe clenneHne ¢ 6eToOHOM.

Ero npumeHstoT Ana kpenseHus K CTeHam OYeHb T4-
XEnoro obopyAoBaHUA, Hanpumep, BUACOCTEH.

~.4-  CornacHo Tpe6oBaHUSM NoxapHOW 6e3onacHoCcTU, Kpenne-

"%’ HWe 060pyAOBAHUA K MNOTONKY NMPOU3BOAUTCA TOJIBKO Ha Me-
Tannuyeckue arobenu nnbo Ha aHkepsbr. TTnactukosbie
Arobenu nNpu noxape MOryT pacnniaBuUTbCa U BLINACTb BMe-
CTe C NPUKPEnIEHHLIMU BeLLaMU.

HeMHOro 0cobHaKom CToAT Xxummueckue arobenu (Xxumudeckue aH-
Kepbl). OHU He3aMeHUMBI, KOTAa HaAO NPUKPEnUTb YTO-NU6O K No-
PUCTBIM UJIN NYCTOTENbIM KOHCTPYKLUUAM. 2KUAKUIA COCTAB aHKepa
NPOHUKAET B MOPLI U NOCIe 3aCTLIBAHUS YKpennseT 60bLUIoi
06BEM BOKpPYT OTBEpCTUS.



AHKepr BbIMYCKAFOT B BUAE OTAEbHbBIX

aMnMyn WU B BUAE KapTpUaXen Ans cne- M

LUManNbHbIX MOHTAXHBIX NMUCTONETOB. TakK

KaK Y HAC Yallie BCero HeT 60MbLIOro KONMUYecTBa MOHTAXHBIX paborT,
TO amnynbHblIe Arobens yaobHee, HecMOTpa Ha 6osiee BLICOKYHO
LieHy.

\@ Coset o1 Tletpa TleTpoBuua

TTpy UCNONb30BAHUU XUMUYECKUX aHKepoB 06g3aTesnbHO
OuULLAN NOAFOTOBNEHHOe OTBepCcTUe OT NbINu. Mcnonb3syi
NbLNeCcoC UMK 6aNNOHYUK CO CXATBIM BO3AYXOM. TTbLNb
OYeHb MeLaeT COCTaBy MPOHUKATL B MOPLI MaTepuana u 3to
3HauUTesIbHO ocnabnser KpenneHue.

Kpenéx ans runcokaptoHa

MncokapToH B coBpemeHHOM ogpuce — ocobas Tema. MaTtepuan
YAO6HLIV ANS cTpouTenen, NO3TOMY KpenuTb K Hemy Tol byaeLb
MOCTOSHHO.

Camoe rnasHoe Npasuo — BCeraa UCnosb3yi arobenu unu cneum-
QNbHBIM Kpenéx, HUKOrAa He BKPYYMBAM B TUMCOKAPTOH LUYpPY MbI

WU CaMOpe3bI HANPAMYHO (Hy-FEOFHKO-EECFA-COBEEM II-HEBMOFOTY).

Oc06eHHOCTb MMMNCOKAPTOHHBIX CTeH — 3TO YacToe Hanuuue ny-
CTOTHI 3a Hell. TTO3TOMY KpenneHus Ansg Takux CTeH UMeroT CBOMU-
CTBO pACKPLIBATLCSA U KPenKo AepXaTbCa C3aAu.
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[rob6enb-6a60uKka meeT HeObLIUHYHO
popMy, KOTOpas NPU 3aKPYUUBAHUU
Wypyna 3aXMUMaeTcsa, a packpbIsarolmecs
J1anKKU NPUMBIKAHOT K 3aAHel CTOpOHe
runcokapToHa. bnaroaaps Tako
CucTeme ysenmumeaeTca nnowaab
yAepxaHus, a, clenosarenbHo, U
MAKCUMarnbHas Harpyska.

[ro6enb yHuBepcanbHbIN. OYeHb NOXOoX
Ha arobenu ang 6eToHa, HO ecnu
NPUCMOTpPETbCH, TO BUAHO, CTEHKU
CAeNaHbI TaK, YTO OHU PACKpPLIBAFOTCS 3a
FMNCOKAPTOHOM NpU 3aTATUBAHUU
wypyna. He nepenyTaii ero ¢ 06bIYHLIM
Arobenem.

CneumanbHeIv arobens aAns
FMMNCOKAPTOHQ, el€ ero HasbIBaroT
nopocéHok. OTNnUYaeTcs KpynHbLIMU

¥ BUTKAMU pe3bbbI, KOTOpbIe Bpe3aroTcs B
, FMNCOKAPTOH, a 6onbliasa nnowaab
“\ KOHTaKTa obecneumsaeT Kpenkoe
coeavHeHWe. 3a0CTPEHHBIN HAKOHEYHUK

no3BosnsieT BKpy4MBaATbL 3TOT AFobensb 6es
npeABApUTENbHOrO 3aCBEPNIUBAHUA.
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AHkep «Monnu» ucnonbsyerca Ang
NyCTOTeNbIX KOHCTPYKLUUIA C HU3KOM
Hecylelt cnocobHOCTbrO. MimeeT
CneumanbHyro LiaHry, KoTopas,
PACKPLIBAACH MpPU 3aTATUBAHUU BUHTA U
NMOTHO yNMUpaeTca B maTtepuan
OCHOBGHWA C BHYTpeHHe CTOPOHBL.
Cnepean UMeeTca ynopHas robka ¢
OOHUM UNU HECKOSIbKUMMU LWIMNAMK,
YXOAAWMMU NpU 3aTSXKKe B maTepuan
OCHOBGHWA U NpefOXpaHarolMe LaHry oT
NpOBOPAYUBAHUS.

AHKep NpyXuHHLIN. PackpbIBaeTcs ¢
06paTHOW CTOPOHLI FUNCOKAPTOHA. M3
HeAOoCTATKOB — He MnpollaeT oWwubok
MOHTAXa, Befib OCTATb ero He
nonyuutcs. Ho AepXxut oyeHb Hennoxo.

TTpu moHTaxe arobenen (aHkepos) «Monnu»
O6bIYHO NPUMEHSFOT CMEeLManbHLIN UHCTPY-
MEHT A9 pacKpbITUS, KOTOPLIN YaCTO Ha3bI-
BAFOT «3AKNIENOYHUK». KOHeYHO, TbI MOXeLub
PACKPLITb 3TOT AHKEp U NPU NOMOLLMU ero
6onTa, HO NoBepb, CACNATb 3TO UHCTPYMEH-
TOM ropasao npote.

Kctatu, npu pabote ¢ arobensmu-6a-
6oukamu u aHkepamm «Monnu» obs-
3aTesIbHO Y3HABAW KONIMYECTBO N-

AHkep «Monnu» 6b1n 3ana-
TeHTOBAH B 1934 roay [Oxop-
nxem @penepurom KpoccaH-

CTOB FMNCOKAPTOHA Ha CTeHe (To ecTb Tom. B Tom xe roay Kpoc-
06LLYyHO TONLWMHY NTUCTOB), K KOTOPLIM CAHT 3aperncTpuposan Top-
ero Haao npukpenutb. ¥ umeHHo noa rosyro mapky «MOLLY».
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3Ty TONLWMHY HyXHO noabupatb kpenéx. Ecnu yctaHosuwwb arobens
Ha HeMpaBUJIbHYHO TOMLWMHY, TO OH NU60 He packpoeTcs, NU6o He
byaeT Aepxarb.

Pabota ¢ anexTpuyecTeom

TTpumeHeHne mynbTUmeTpa

Kak 13secTHO, B 3nexTpuke cyluecTsyeT NUlb 2 Npobnemsr: Het
KOHTAKTA TaM, Fie OH AOMXeH 6bITb, U UMeeTCs KOHTAKT Tam, rae
ero 6bITb He AOMXHO. [Ina noucka 3Tux npobnem u NpuayMaH npu-
60p MynbTUMETP.

Mogaeneii MynbTUMeTpOB BbINYLLEHO BeSU-
KOe MHOXeCTBO, OT NPOCTeUlUX A0 HABOpO-
YeHHbIX. K cuacTbro, ANg Hawmx paboT no-
AOMUAET U camas NpocTas moaens. Beab vae
BCEro HAM AOCTATOYHO HAXOAUTbL KOPOTKUE
3GMBIKAGHUS U U3MepaTb HanpsxeHus. bonee

CJ10XHbIe 3aAa4UN OCTABUM UHXEHEPAM.

Lincpposot unu cTpenouHsIii? B npuHuune oba xopowwm, KTo Kak
npuBbIK. HO AN OLIEHOYHBIX U3MepeHUIA Nyulle Bcero NoAoOUAET
LIMEPPOBOMA. McKaTb 3HAYEHUS Ha PA3HBIX WKAaxX 3HAYUTENbHO Me-
Hee yA06HO HaXOASCh B TECHOM LUKAPY C 060pyAOBaHUEM, Yem
6LICTPO MPOUUTATL LIUCEPPLI C 3KpaHUUKa. N obs3aTenbHo nposepb
3BYK 3yMMepa AN NPO3BOHKU Lieneid — TbI AOSIKeH ero CrbIWaTh B
CAMBIX HEKOMMOPTHBIX YCIIOBUAX, AAXe KOrAa TBOM ToBapuLy pabo-
TaeT pAAOM C NeppopaTopom.



Bce mynbTumeTpbr UMeroT 2 LWyna: YEPHLIN U KPACHBIN. YEpHBIN aB-

nsetcs o6WMM NpOBOAOM, U
06bIYHO FHe3A0 Ans Hero 060-
3Havaetcs COM. A KpacHbIM U3-
MepsOT CUTHAIbI, U HG MHOTUX
MYIbTUMETPAX AN Hero ume-
eTCs HeCKOMbKO OTAeSIbHbIX
rHesa. O6a3aTenbHO NOCMOTPU
WHCTPYKLIMFO, YTOOLI MOHATH, B
KaKoe FHe3[0 NpU pasHbIX U3-
MepeHUaX ero HyXHO BTLIKATb.

DC unn AC? AC paclumgpostiea-
eTca kak «Alternating Current»,
4TO B NepeBoe C GHrNUMCKOro
03Ha4aeT nepemeHHbIM Tok. DC
paclwmgposbiBaeTcs Kak «Direct
Current», 4TO B Nepesoe C aH-
rNUACKOro 03HAYAeT NOCTOSHHLIN
TOK.

TTpu U3mepeHUax HanpaxeHU 06a3aTenbHO NpoBeps NonoxeHUe
NepeknroyaTens pexmmos, YTOOLI OH CTOSN HA U3MepeHUU npa-

BUJIBHOTO HaNpsixeHUs. Ml cMOTpu Kakoe HanpsikeHue mepsellb —

NOCTOAHHOE UK NepemeHHoe, OT 3TOro Tak Xxe 3aBUCUT NoNoxXeHUne

nepeknro4vaTens pexmmos.

P

M3mepeHue Toka Npy NOMOLLUU MyJIbTUMETPA AOBOSTbHO
onacHas onepauus. Beab aAna toro, 4tobbl He BHOCUTB B U3-

MepeHWe NorpellHOCTel, BHyTpeHHee CONpoTUBNEHUe MyJlb-
TUMeTpa CTAHOBUTCS NPAKTUYECKU PABHBIM HyJ1HO. To ecTb
ecnu TbI nonpobyellb NOMepUTb TOK B po3eTKe, TO B Nyuluem
clnyvae BbIOGbeT ABTOMAT, a B XyAlUem nucatb He 6yay.

Tak uTO OCTaBb n3mepeHue Tokos cneunanmcTam, uX MHoro

M He TaK Xasnko, Kak Tebsq.
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\@ Coset o1 Tletpa TlerpoBuua

\/

B komnnexTe K MynbTUMETpam UAYT CTAHAAPTHbIE LY MbI,
AOBOSIbHO TONCTbIE. M U3MepATb UMM KOHTAKTLI B pa3beémax
He coscem yaobHo. CoseTyHo npuobpectu AONONHUTENbHO
TOHKUE LWy nbI (MNU TOHKME HACAAKU ANS O6bIYHBIX Ly NOB) U
KPOKOAUIbUUKM.

TTouck kabens B xryte

BeBaroT cnyyaun, koraa nocnie NpOTSXKU HECKONbKUX Kabenel B
XryTe 3apaHee 3a6bIBAellb MPOMAPKUPOBATL UX, U UCKATb KOHLIbI
NPUXOAUTCA YXe NOocCne NPOTAXKM.

Camoe npasunbHOE — NPUMEHSTb AN 3TOrO che-
LIMasbHBIW TecTep, Ha3bIBAeMbIN Kaberb-TpeKke-
poMm. B komnnekT BXOAAT reHepaTop U NPUEMHUK
C YyBCTBUTESIbHOM QHTEHHOW B BUAe Hocuka. C oa-
HOro KOHLa kabens NOAKFOYaellb reHepaTop K
NPOBOAKAM, G C APYFrOU CTOPOHBI MPUEMHUKOM
Ulews ero B xryTe. Ecnu y kabens ectb 3KkpaH, To 0bs3aTenbHo re-
HepaTop NOAKMFOYaM K Hemy. M xOTb B 3TOT pas He 3abyab npomap-
KMpOBATb HaWAEHHBIN kabesb!

A ecnv TpeKkKepa HeT, a eCTb NPOCTOM MyNbTUMETp? TYT TOXe BCE
npocto (Ho aonblwe). TTocneaosatenbHO CKpyymBaellb napy npo-
BOAHWKOB Y OAHOMO U3 Kabenew Xryta ¢ OAHOU CTOPOHBI U NMpPUCO-
eAVHsIeLWb LWy bl MYJIbTUMETPA K 3TUM Xe NPOBOAKAM C APYroM CTO-
POHBI B pexXume NpO3BOHKU. DTOT pexum 0603Ha4YaeTcs 06bIYHO
CNeumanbHLIM 3HAYKOM (Hanpumep, B BUAE KOJIOKOMbYUKA) Ha Me-
peknrouatene pexmmos. M Tak kabenb 3a kabenem, noka He
HaMAEWb BCe KOHLLI. TTocne 3Toro Tl MOUMELLb, YTO 3a6bIBATL 3a-
paHee MapkmpoeaTb kabenu He o4eHb Beceno.



NHaukaTopHas oTBEPTKA

A M ytO TYT HenoHsaTHoro? Beab npolue HU-
o 4ero u NpUaAymatb Henb3s. 3a4em oTAesb-

/" Has rnaea?

A Beflb NpOCTAs UHAUKATOPHAS OTBEPTKA He
TaK U NpocTa.

Ansa Hayana Haao BLIACHUTDL, KAKAA OTBEPTKA Y Teba B pykax. ObbIu-
Has ¢ HEOHOBOW JTAMMOYKOU UIU B HEU FOPUT CBETOAUNOA U UMeeTCs
BHYTpu 6aTapeiika? BHewHe TO OHU no-

XOXWU. ﬂposepﬂercs npoCTO, HAAO OAHO- MHngaTopHag oT-
BPEMEHHO NPUKOCHYTbCS K Xasy OT- BEPTKA, OTBEPTKA-
BEPTKU U K KOHTAKTY Ha 3a4HeN CTOpOHe. MpO6HUK, OTBEPTKA-Te-
Ecnv uHavkatop 3aroputca, To 370 OT- CTep... Ky4a Ha3BAHMIA.

BEpTKA ¢ 6aTapeiikoli. Ecnm HeT — To 3To Burbupati no exycy.

OTBEPTKA C HEOHKOW (UNU Yy Heé cena
6aTapeiika).

TTpocToui OTBEPTKOM C HEOHOBOM NTAMMOYKOM ACTBUTENbHO
MOXHO TOJNTbKO HAUTU pasy B NpoeoAe Uu B poseTke. TTpukacaschb
nasibLuem K 3a4HeMy KOHTAKTy NpOCTO TLIKATb el rae MOXHO, U
XAATb, KOrAa 3aroputcs namnoyka. Ecnu roput — 10 370 Pasa, n
nyuJle He Tporarb.

A BOT OTBEpTKA ¢ baTapelikon ropasao uHTepecHee.

[ns novcka HONA U asbl B po3eTke HyXHO NPOCTO BCTABUTL Xaso
OTBEPTKU NOMEpeMeHHO B pasHble KOHTAKTLL. M npu 3Tom npuka-
€aTbCA K KOHTAKTY Ha TopLe He HyxHo! Ecnu ceetoauon ropur, 1o
3TO pasa, ecn HeT — HOMb.
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Koraa oTBEpTKa BCTABMIEHA B KOHTAKT C HONEM, U B 3TOT MOMEHT
MPUKOCHYTbCA K KOHTAKTY Ha TopLie, CBeTOANOA AOSTKEH 3aropeTbCes.
JT0 03HauaeT, YTO NPOBOA HOMA He 060pBaH.

Ewe sTol oTBEPTKON MOXHO NPO3BOHUTL NpoBoAd. [ns 3Toro Tpe-
6yeTcs NPUKOCHYTbCS PYKOU K OAHOMY KOHLIY NpOBOAQ, G XAJIOM OT-
BEPTKU NMPUKOCHYTbCS K ApYromy. M He 3a6bITb NanbLem npuxa-
caTbCs K TOpLIeBOMY KOHTaKTY. CBeToamnoa roput — nposoga, Len. Ko-
HeYHOo, 3TO U3MepeHUe BOIMOXHO, Koraa oba KOHLIa NpoBOAQ TbI MO-
Xelb AOCTATb PyKAMU OAHOBPEMEHHO.

Takxe Takoi OTBEPTKON MOXHO NMPOBEPUTbL HANIUYUE HaMNpsXeHUa B
nposoge (Mnu kabene) Yepes usonaumro. [ins 3Toro AO0CTATOMHO
B3ATb OTBEPTKY 3a KASIO U TOPLIEBLIM KOHTAKTOM MPUKOCHYTHCS K
usonaumm nposoaa. Ecnu ceetoamopn saroperncs, To Nposoa Noa
HanpaxeHuem. Kctatu, 3ToT metoa no3sossieT HAUTU mecTo obpbiea
npoeoaa B kabene, AOrafaiica Cam, Kak 3To cAenath.

TToMUMO 3TUX BAPUAHTOB CylLecTByeT 60sb-
LWOe KOJINYECTBO LIMGPPOBLIX UHAUKATOPHLIX
OTBEPTOK C pa3HOO6PA3HLIMU PYHKLMAMU. HO
pacckasaTtb 06 3TOM B AAHHOW KHUFe HeBO3- :
MOXHO, MPOCTO U3yYal UHCTPYKLUUU (YaCTO Ha &
KUTAMNCKOM A3bIKe).

Kak rpamotHo npoknaasieath kabenb

yCTpOI7|CTBC( B HAWUX NPOEKTAX OYeHb peAKO HaX0AATCA KOMNAKTHO
B OAHOM MecTe nomelleHunsa. MoxeT TONbKO B OYeHb NPOCTbLIX Nepe-
FOBOPHbBIX KOMHATAX.

Yawe Bcero ocHoBHoe 060pyAOBaHWE pasmelLaroT B anmnapaTHOM
wKacpy (a B CNOXHLIX NPOEKTAX U He B OAHOM), a NepugepuiiHoe



(Takoe Kak cpeacTBA OTOOPAXEHUS, 03BYUUBAHUS U T.A.) B Pa3NUY-
HBIX TOYKaX nNomelueHus. bonee Toro, yactb obopynoBaHUsS moxeT
HAXOAUTLCA B APYTUX NOMeELLEHUAX, YacTO YAANEHHbIX. U Bce 3Tu
YCTpOUCTBA HEO6XOAUMO COEAUHUTL MHOTOYUCTIEHHBIMU Kabenamu.

Bce 371 kabenu MOXHO yCNOBHO pasfenuTh Ha cNaboTOYHbIE U CU-
noseie.

Cunosble kabenu ydlle BCero NpOKIAAbIBAFOTCS 31EKTPUKAMU, U
XOpoLo, ecnin Mo 3aAAHUAM U3 Halero npoexTa. Ho Bcero yyecTsb
HEBO3MOXHO, U NepuUoanNYECKU CUNOBLIE Kabenu NpUXoAUTCS MOH-
TUpOBATb U Ham. [lenaTb 3TO MOryT TOMbKO Te COTPYAHUKMU, KOTOpbIe
NpoWnu cneuuanbHoe obyyeHne U UMeroT CepTUPUKAT, MOITOMY 5
TYT He 6yay paccmaTpueaTb NPOKNAAKY TaKUX kabenei.

A BOT cNaboToOuHbIE U CUFHAsbHbIE Kabenu AocTaHyTcs Tebe. TTo-
3TOMY HeCKOJIbKO COBETOB.

MoHTax kabeneii B roppoTpybe

TTpu MOHTaxe HyXHO cobnroaaTb paa Npasus.

v' PaccTosHue mexay roppoTpybamu Ans 31eKTponuTaHUs u
rogpoTpybamm AnNs UHPOPMALIMOHHBLIX Kabenen A0SIKHO
6b1Tb He MeHee 300 mm. TTepeceyeHns MOryT 6bITb TONbKO
MOA NPAMBIM YT JIOM.

v' TIpu 3aKkpenneHum rogppoTpybsl CneumasnbHEIMU KIIMNCamm
paccTosHue mexay knuncamm aonxHo coctasnatb 40-50 cm.

v Ecnu Tpacca umeeT MHOTro U3rM6boB, TO Nyulle NpUMeHATb
ABYXCIOUHbIE rOpPPOTPYOLI C FNAAKUM BHYTPEHHUM perbe-
POM.
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v B cnyvae npoTarusaHus B roppuUpOBaHHYHo Tpyby Heckonb-
KUX Kabenew, HyXHO CNOXUTb UX MO BCeW ANIMHe BMecTe U
CKpenuTb KonbLAmu u3oneHThI Yepes kaxasie 400-500 mm.

FogppoTpyba BLINyCKaeTCS Crneayromx pasmepos:

BHewHuu OnuHa B
AvameTp BHyTpeHHuUA CTAHAQPTHOMU
rogpUpOBAHHOM AvameTp, Mm 3aBOACKOU
Tpy6bI, Mm byxte, m
16 10.7 50 unu 100
20 14.1 50 unu 100
25 18.3 25 unu 50
32 24.3 25 unu 50
40 325 15
50 39.6 15
63 50.6 15

Ans cpawmeaHUs ABYX OTpe3KoB roppoTpyb Bceraa Ucnonb3yu cne-
LmMasbHbIe MyqThI. A TaKXe NpuU U3MeHeHUU HanpasneHua Ha 90
rpasycoB NpUMeHs cneumanbHble yronku. M cneam 3a Tem, Ytobbr
TPpY6bI NpU BCTABKE B MYPTLI UMY YrOJIKU 6bINU aKKypaTHO Obpe-
3GHbI U MPOBOA He CMOT 6bI 3aLeNUTLCA 3a HEpPOBHBIW Kpaud Npu
NpOTAXKe.

Ecnu ansa xpenneHus rogppoTtpyb ucnonb3yrotcs

KJIMMCbI, KOTOPbIE MOTYT COGAUHSTLCS APYT C APYrOM, TO i
KPenuTb UX K NOBEpXHOCTU HAAO Yepe3 oaHy. To ecTb .
ANS OAHOWN UNU ABYX Knunc Tpebyetcs 1 camopes, ans '
TPEX UNU YeTLIpEX — 2 camopesa, ANs NAaTU Unn LWwe-

cTn — 3 camopesa u T.4. TTpasaa, Npy 60NbLIOM KONUYECTBE KNUMC



\/

o

MOXHO YMeHbLIATb KOJIMYEeCTBO CaMOpes3os, HO 3TO onpep.enm‘/’l no

MecTy.

TTputarueatb HOBYHO FOPPOTPYOLY K yxe NMPONOXeHHLIM
CTAXKAMU OYeHb NSI0XO0, TaK AenaTb Henb3a. [1na MoH-

TAXa OTAENbHBIX UMW ONOSTHUTENbHBIX FOPpOTPY6

nyJwe

MUCNOSNb30BATbL ﬂ.l—O6eJ‘Ib-XOMYTbI. OHU nerko MoH-

TUPYHOTCA, ANS HUX AOCTATOMHO NMPOCBEpPNUTL OTBEPCTUE U He Tpe-

6yeTcsa AOMONMHUTENbHBIN camopes.

Ona tex, KoMy uHTepecHo

NHoraa nponuxHyTb kabenu B rogppoTpyby O4YeHb TpyaAHO U3-3a Tpe-
HUSA O CTeHKU. M YTObbI 06NerynTb 3TO NPUAYMANU CReLUanbHbIe
cmasku ans nposoaos. OfHOM U3 HUX ABNISETCS CMA3KA OT KOMNa-
HuM 3M noa HaseaHuem LUB-I/0,95.

Coeet ot Tletpa TletpoBuua

MHoraa Ha obbekTe NpoknaabIBarOT TPybLI AN Kabeneii 6e3
MPOTAXKMN BHYTPU. XOPOLWO, eCnuv ANIMHA TAKOM Tpy6bI He-
601blAsA U eCTb BO3MOXHOCTb 3aTsHYTb NpoTaxky. Ho ecnu
ANUWHa 6onbluas, Aa elé UMetroTCS U3TUBLI, TO NPOTSXKY
MpOCYHYTb He yaacTcs.

Toraa nomoub moxeT 06bIYHbIN Mblnecoc. Haao npumotatb
W30neHToM Tpyby nblnecoca kK OAHOM CTOPOHe TPybbI, a ¢
ApPYrOWN CTOPOHBI BCTABUTL TOHKYHO U NMpPOYHYHO 6euésky ¢
npuBS3aHHOM 6ymaxkoul. Y ecnu BknrouMTh NbLnecoc, To be-
UEBKY 3aTSHeT B Tpyby U e€ MOXHO byaeT UCNOoJIb30BATb B Ka-
YecTBe MPOTAXKM.
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TTpoknaaka Buaeo 1 38yKoBbIX Kabenen

CnaboTouHbIe Kabenin AOBOSIbHO HeXHbIe, MO3TOMY riaBHoe npa-
BUIO — He NOBpeAUTb UX NpU NpoTaxKe. MaeanbHbIN BApUAHT —
npoTarueath kabenb 6e3 pa3bEmos U BNOCIEACTBUU MOHTUPOBATD
ux. TTpukpennatb kabenb K NPOTAXKE HYXHO B HECKOJIbKUX TOUKAX
Ha AnvHe He meHee 30 caHTUMeTpOB, YTO6bLI pacnpeaenUTb TaHy-
Wee ycunue no AnuHe. Ecnu B kayecTBe NpOTSXKU UCMNONb3yeTCs
MeTannUYeckuii 30HA B roppoTpybe, TO UM MOXHO MPOTKHYTb Ka-
6enb Ana 6onee Kpenkoro coeAnHeHUs U NOcne 3Toro 3aKkpenuTb
MecCTO coefUHeHUa U301eHTOW.

Ecnu npuxoamntca npotarueath kabenb ¢ YCTAHOBMEHHBIMU pa3b-
EMAMU MO FPA3HBIM MeCTam, 0693aTeNIbHO 3aLWMLLAA Pa3bEMBL OT
rpA3U XOTA 6bI MANAPHBIM CKOTYEM, MefKMe KOHTAKTLI NOTOM
TPYAHO oumLLaThb.

\@ Coset ot Tletpa Tletposuua

INMro6oii n36bbITOK Kabens HyXHO YKNAAbIBATH KONEYKaMU U
CKpennaTb CTAXKAMU, He nepeTarusas cunbHo! CknaabIeaTb
kabenb No-aApyromy He CTOUT.

TTpoknaaka BuTOM Napbr

PaboTa c BuTOM Napoti Tak xe umeeT cBOU XUTpocTU. TTpu npoTaru-
BAHUU Henb3s AOMYCKATb U3NOMbI Kabens. TTpu pe3kux usrnbax
HapYLUAEeTCA FeOMEeTPUYECKas OAHOPOAHOCTb CUMMETPUYHOM cpeabl
nepenauuy, UHoOraa HeobpaTMMo. PaspelléHHbI MUHUMANbHBIN pa-
AWNYC U3rnba He3KPaHUPOBAHHOIO Kabens Npu MoHTaxe — 8 BHelw-
HUX ANAMeTPOB Kabens, 3KpaHUPOBAHHOIO — He meHee 10.

TTpy MOHTaXe 3KPaHUPOBAHHOM BUTOM Napbl HEO6XOAUMO CNeAUTb
3a LesI0CTHOCTbHO 3KpaHa No Bcew AnuHe kabens. PactsxeHuwe unu



n3rub kabens NpUBOAUT K paspyLUeHUHO SKpaHa, YTo BeAET K CHUXe-
HUFO YCTOMNYUBOCTU K INEKTPOMArHUTHLIM NMOMeXam. [1peHaxHbIM
NpoBOA B TAKOM Kabene 0693aTesIbHO A0SXeH 6bITb COeAUHEH C
3KpaHOM paszbéma. Cream 3a 3TUM.

TTpoknaaka onTuyeckoro kabens

Hukoraa He NpoTArMBa BONOKOHHO-ONTUYECKUA Kabenb Henocpea-
CTBEHHO 3a BOJIOKHA UMK MOAy bHbIe Tpybku. Kabenb coaepxuT cu-
noBbIe 3/1eMeHTbI — KeBJlapoBbIe HUTU, CTEeKOMNIACTUKOBLIN Npy-
TOK, METANIUYECKYHO JIeHTY U npoyee. ¥Ycunme Heob6XxoaUMO Npu-
KNaAbIBATb TOSIbKO K 06onouke kabens.

Paanyc usruba kabensa npu npoknaake (MOHTaxe) AONXKeH 6bITb He
MeHee 20-TW HOMUHANbBHBIX HAPYXHbIX ANAMeTpoB Kabens.

TTpy moHTaxXe Kabens He AOSIKHBI 6bITb NpeBbIlleHbI A0MYCTUMbIE
pacTarusarolLme U pasaasnBaroLLME HarpyskM, a TaKxe Apyrue me-
XAHUYECKME XApaKTePUCTUKM, BENTUYMHBI KOTOPLIX ThI MOXellb
Y3HaTb U3 ONUcaHus kabens.

TTocne nobbIX NOAKNFOYEHUU HAACBAM 3ALUMTHBIE KOMNAYKU Ha
KOHHeKTOpbI U aAanTepsl. He AONyCKal KacaHUa KOHHeKTopa K rpss-
HOM NOBepXHOCTU NOCSIe CHATUS 3aWMTHOrO Konnadka. TTpu noa-
KITFOYeHUU KOHHeKTOp AO0JKeH MNOAKIFoYaThCa K aaanTepy NniasHo.
He nposopauMBaii KOHHEKTOp NpU NOAKMFOYEHUU. Y CTAHABUBAM
KOHHeKTOp B aAanTep C yMepeHHbIM ycunuem. KoHHeKTopbI ¢ rau-
kou Tuna FC 3aTarmeain Tonbko nanbLamu,

~d\-  TIpu paboTe c onTUYeckum kabernem HaAo BLINOJSHATL Onpe-
”ﬁ AenéHHbIe npasuna.
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1. Hu npu kakmx ycnosusx He CMOTpU B TOpeL, BOSTOKOHHOTO
cseTOBOAA UNU paszbéma. TTepeaasaemoe nsnyyeHue Haxo-
AUTCS BHE BUAUMOIO AMAMNA30HA, OAHAKO MOXeT NPpUBECTU K
HeobpaTUMbIM NOBpexAeHUsSM rnasa.

2. N3berah nonaaaHUs 0bpe3koB ONTUYECKOro BOSOKHA Ha
onexay Unm Koxy. 3Tu obpesku obsasatesnibHo cobupai B
NMOTHO 3aKPLIBAFOLLMECS KOHTEUHEPLI USN HA KNeUKyHO
neHTy. PaboTy ¢ BONOKHOM BCeraa NpoBOAU B 3ALUMUTHBIX OY-
Kax.

3. Bo Bpema paboTbl ¢ ONTUYECKUM BOSTOKHOM KaTeropude-
CKM 3anpeLaeTcs Npuém nuim, a nocne paboTsl He0bxo-
AUMO BLIMBITb PYKU C MBLIOM.

4. CnNupT U pacTBOpUTENU, MPUMEHSIemMbIe NpU YAANeHUU 3a-
LM THBIX MOKPLITUIA, ABNAFOTCS OTHEONACHLIMU U ropaT bec-
LIBETHBIM MJIAMEHeM.

5. CeapouHbIe annapaTbl UCNONb3yHOT AN POPMUPOBAHUS

31eKTPUYECKOWN AyrU BBICOKOE HanpsxeHue, KoTopoe sBns-
eTCs ONACHBIM ANS XU3HW, a AYFOBOW paspas Mexay dreK-

TPOAGMU MOXeT NPUBECTU K BO3rOPAHUFO FOPHOUUX G308 U
NapoB N1erkOBOCMNAMEHSFOLMUXCS KUAKOCTEIA.

6. KypeHue Bo Bpems paboTbl ¢ ONTOBOSIOKHOM MOXeT Mpu-
BECTU K Pe3KOMy CHUXEeHUHO Ka4ecTBa CBApKU UMN U3rOTaB-
NUBAEMOTrO KOHHEeKTOpa.



Yknagka kabens

YposeHb paboTbI MOHTAXHUKA J1EMKO
MOXHO OonpeaenuTb NpoOCTO B3rNsHYB,
KaK OH ynoxun kabenu. B NHtepHeTe
UMeeTCs OrpOMHOE KONUYECTBO KapTU-
HOK KaK UAeanbHOW YKNaaKM, TaK U He-
BOObpasmumoro b6apaaxa.

KoHeuHo, Tpe6oBaTb MAeanNbHOro pesynbTata B CUCTe-
Max MynbTUMeAUa HeBO3IMOXHO, TAK KaK TyT npume-
HAFOTCS Kabenu CaMbIX PasHbLIX TUMOB, U CXemMa UX CoeAHeHU
HANOMMHAeT NayTUHy. Ho 1 pe3ynbTaT He AOMXeH BLIFNAAeTb TaK:

OnbITHbIE MOHTAXHUKU UMEOT B CBOEM apceHasie MHOXeCTBO Mesi-
KUX MPUEMOB U XUTPOCTEN, KOTOpbIE NO3BONAFOT NPUBECTU B OTHO-
CUTENbHLINA NOPAAOK MHOTOUUCIEHHbIe NPOBOAA B CTOMKAX U B MO-
MellieHun. CTapaiica UCNonb3oBaTh 3TOT OMBIT U YUUTLCS Y HUX.

\@ Coset otT Tletpa Tletposuua

YKnaaKy BXOASWMX B CTOUKY Kabenew Bceraa HaYMHam ¢ ux
NOJIHOIO PACMyTHIBAHUS U OTMBIBKU BIIAXHOW CANPETKON.
He xanewn Ha 310 HU Tpyaa, HU BpemeHu. PaboTathb ¢ um-
CTLIMU U POBHO pacnyTAHHLIMWU Kabensamu ropasno npusT-
Hee.
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~.4  OnuHbI KOHUOB Y BXOASWMX Kabene MOoryT OYeHb CUIbHO

"ﬁf pasnuyaTtbca mexay cobon. M ectb xenaHue xoTb HEMHOTO
YKOPOTUTb CIIULIKOM AJIUHHbIE KOHLIbI. TaK BOT, Nepea Tem,
KaK oTpe3aTb NulHee, 0693aTenbHO NepemecTy MapKUpOBKY
Ha ocTaslwMiica yyacTok kabens! K coxaneHuro, nepuoanye-
CKM cnyyaetcs, YTo nocie obpesku OCTAETC TONMbKO rPyCTHO
CMOTpeTb Ha HEMApKUPOBAHHbIE Kabenu U3 CTeHsI...

TTpoTtaxku ans kabenei

TbI yXe 3HAKOM C 3TUM UHCTPYMEHTOM, Unu
XOTs 6bI CbIWAN O HEM OT TOBApULLEEU, KOTAG
ero 3abbInu 3axXBaTUTb ¢ cOboM Ha 06 beKT.

Ha, NpoTaxka XOTb U BLIFNSAUT KAK MOTOK

NpoBOAA, HO 3TO AEUCTBUTENbHO UHCTPYMEHT,

WHOrAa He3aMeHUMBIN. be3 Heé TbI He cmo-

Xelwb NPOTAHYTb Kabeslb B TPYAHOAOCTYMHLIX

mecTax, B Tpybax, noa cpanbluinonom. Cama NpoTsxKa NpeacTasnser
coboU KECTKUU NPYTOK, KOTOPLIU 0611aAaeT ABYMS B3AMMOUCKITHO-
YaroLMMU CBOMCTBAMU. C OAHOWU CTOPOHBI — MpPYTOK XOPOLUO
FHETCA, a C AAPYroii — O4YeHb CUSbHO CTpeMUTCs pacnpammutbea. O6o-
NOUKy NpyTKa AenaroT U3 CNeLUuanbHOW CKONb3KOW NNACTMACCHI
ANA yMeHblUeHUs TpeHus. B 3aBUcuMmocTu oT matepuana npoTsxKu
6bIBAFOT TPEX BUAOB.

CTanbHbIe — 3TO MeTasIMYecKas MPOBONOKA CO CneLmanbHoM 06o-
NOYKOW. Y Heé Ba OCHOBHLIX AOCTOUHCTBA — CTOMKOCTb K pacTaxe-
HUFO U CNOCOBHOCTL BLIAEPXUBATL 6ObLUME HArpy3KU. HO npu sTom
Y TAKOM MPOTAXKU HelOCTATOUHAs XECTKOCTb U HebonbLuas rmb-
KOCTb.



CTeKnOBONOKOHHbIE — 3TO MPOTSXKU C BLICOKOM KECTKOCTbHO, KOTO-
pas nosgossieT 6e3 Npobnem BLINPAMNSTLCS NPU NPOXOXKAEHUU
6onblwmx nyctoT. HO U Yy HUX eCTb HeaoCTaToK — XpYnKocTb. TTpu
pe3kux nepernbax, NPOTSXKA MOXeT TPeCHYTb.

HelinoHoBbIe — 3TU NPOTAXKU UMErOT MAKCUMATbHYHO FTUBKOCTb U3
Bcex. HO y HUX HU3Kaa XECTKOCTb U OHU MOTYT Jlerko NopBaTbCA.

\@ Coset o1 Tletpa TleTpoBuua

Kak NoHsaTb, YTO NPOTAXKA KAYeCTBEHHAs U XOpOoLLero nNpous-
BoAUTenNa? KOCBEHHbIM NPU3HAKOM MOXET SBNATbCS HANU-
YMe B NPOAAXe PeMOHTHBIX KOMMJIEKTOB U 3anyacTtel Ans
3TOW NPOTAXKKU. TToBepb, pEeMOHTUPOBATL MIIOXYHD HUKTO He
6yneT 3aMOpaunBaTLCS, NPOLLE BLIGPOCUTD.

Ha KoHLe NpoTaXKU HAXOASTCA CnelmanbHbIe meTanimyeckme
HAKOHeYHUKIM. HacTo OHU uMetoT pesbby, nos-

S

BOSIAOLLYHO MEHATb HAKOHEYHUK A9 Nponu- | -
mei

XUBAHUSA NPOTAKKU HA HAKOHEYHUK AS1S Npu- -

KpensieHus npoTarmeaemoro kabens. S

HakoHeuYHUKM ¢ rbkou ronoskom (Ha MasieHbKOM TPOCUKe) npeaHa-
3H@YeHbI AN NPONMUXUBAHUA NPOTSXKU B Tpybax, rae yxe umerotcs
Apyrue NpoBoAaa.

Mapkuposka kabens

B npouecce npotaxku kabenew HyxHO 0693aTenibHO UX MApKUPO-
BATb, U AeNnaTb 3TO HyXHOo cpasy. Ecnu 3Toro He caenatb — TO no-
TOM 6yaeT oYeHb TpYAHO HAUTU KOHLbI!

BpemeHHyHo mapKupoBKy Mpy NpoTaxKe OBLIYHO AenaroT nepma-
HeHTHBLIM MapKepom Ha 6eno usonente. Ho nocne Toro, kak npo-
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BOAQ pa3szesiaHbI U aKKYpATHO YSOXeHbI (TO eCTb U3BECTHA UX OKOH-
yaTenbHas ANUHA), BpeMeHHYHO MApKUPOBKY Haao obs3aTenbHo yaa-
NaTb U NPUKPennaTh NOCTOSHHYRO. Ecnn Ha HekoTopbIx Kabensax
npu caaye 06 beKTa OCTAETCS BpemMeHHas MapKUpoBKa, TO 3TO roBO-
PUT TONBKO O HEAKKYPATHOCTU MOHTAXA U HU3KOM NpOgeCcCUoHa-
NU3ME MOHTAXHOW KOMMAHUU.

MeTon0B HaHeCceHUs NOCTOSHHLIX MAPKUPO-
BOK BeJINKOe MHOXeCTBO, HO B HALUIUX CUCTe-
Max Yallie BCero UCMoJsib3yeTcsl MapKUPOBKA
KNelMKOW NeHTOU OT CNeumanbHOro NpuH-
Tepa (mapkupartopa).

s TTpuKnensaTb SIEHTY MOXHO CAMBIMU pas-
HBIMW cnocobamm, BCe BaPUAHTLI He nepe-
uyncamwb. TTpOCTO BBINOMHAW HeCNOXHbIe Npasmna:

v NpUKNenBai MapKUpOBKY NMPUMEpPHO Ha paccTtosHum 3-5 cm
OT pasbema

V' 4TO6bI TEKCT MAPKUPOBKU NErKO YNTASICS, NMPUKIENBAN TeK-
CTOM BBEpX K pasbemy

v/ B Takmx pasbémax, kak HDMI (1o ecTb Tex, KoTopbIe moryT
6bITb BCTABMEHBI TONbKO C ONpeAenEHHOM opueHTaumein)
NPUKIIENBAA MAPKUPOBKY TaK, YTOBLI OHA Nerko YMTanach
nocne yCTaHOBKU kabens B pa3beém yCTPOUCTBA.

~.d\-  TIOHATHO, YTO NeHTy Ans mapkupaTtopa Tebe sbraaayT. TTpo-
"ﬁ’ CTO 3HAW, YTO HenpaBUIIbHbIE TUMLL JIEHT B HArPeTOM LKAy
¢ obopyaoBaHUem BLICTPO BBICOXHYT U 0TNeTaT. TTo BO3MOX-
HOCTW NPOCU y pyKoBOAUTeNS paboT NpaBUNbHYHO NeHTY.



TTpu paboTe Ha 6onblwKX 06BEKTax, KOrAa KabenbHbIe NUHUU MOTYT
TAHYTbCS MO LieSIbIM 3TAXAM B Pa3HBIX NOMELLEHUSX U Mexay 3Ta-
KAMU, UCMNONb3YHOT CneumanbHbIe ‘
MApKUPOBOYHLIE 6UPKU. OHU BbIMYC- b

KGHOTCS PasHOM POPMbI U NpeAHasHa- '

UeHbI AN MAPKUPOBKU PA3HLIX TUMOB

kabenewu.

v' TpeyronbHbIe UCMOMb3YHOTCA ANS CUTHASIBHBIX NIUHUMA.

v' KBaapaTHbIe UCMonb3yroT ANS CUNoBbIX NuHUA ao 1000
Bonbr.

v Kpyrnele ans kabeneit 6onblwe 1000 BonbT. He Tporant 3tn
kabenu!

Kak Buauwws, yale Bcero TbI 6yaelb UCNOMb30BATL TpeyrosibHbIe
6UpKK, U U3pelKa KBaapaTHbIe. KpenuTb Ux K kabento MOXHO Ka-
MPOHOBOM HUTbLFO UNU CTSXKOMW.

MHpopmaums, KOTopas HaHOCUTCA Ha BUPKyY, a Takxe mecTa Kpenrne-
HUA 6UPOK AOJIKHBI 6bITb ONUCAHLI B paboyelt AOKYMeHTaLMU Unu
YKa3aHbI Tebe UHXeHepoM Ha obbekTe.

Yro Takoe VESA

TTopaboTae Ha 06 beKTax, TbI MOT YCbIWATL 3TO cnoso. Ho uTo 310
Takoe?

Booblue To 3T0 CNOBO O3HaYaeT Ha3BaHUE OpraHU3aLUKU No CTaHAAp-
Tam, a umeHHo Video Electronics Standards Association (Accouma-
uma CtaHAapTU3aUUM BuaeosnekTpoHukm). Ho uHxeHepbl Ha 06b-
eKTe 3a4eM-TO roBopAaT O Hel. Bce npocto. Cpean MHOrOUUCNEHHBIX
CTQHAAPTOB eCTb U TOT, KOTOPLIU KacaeTcs Teba. 310 VESA FDMI
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(Flat Display Mounting Interface). Ecniv noHumaelub GHrIUIACKUIA,
TO 3TO CTAHAGPT HA KpenmeHne NNOCKUX MOHUTOPOB.

CTaHAApT ONUCHIBAET pasmepbl U pacnosioxXeHUe KpenéxHbIX oTeep-
CTUM Ha 3aAHel cTeHke moHuTopos U XK naHenel. B Tabnuuke no-
Ka3aHLI Hauboee pacnpoCTPaHEHHbIE BAPUAHTLI CTaHAAPTA.

HassaHue Pasmep Pe3bba
VESA 75x75 75x75 mm M4
VESA 100x100 100x100 mm M4
VESA 200x100 200x100 mm M4

VESA 200x200 200x200 mm M6, M8
VESA 400x400 400x400 mm M6, M8
VESA 600x200 600x200 mm M6, M8
VESA 600x400 600x400 mm M6, M8
VESA 800x400 800x400 mm M6, M8

TBos 304a4a Nepesl HAYANOM MOHTAXA NAHeNU UM MOHUTOpA MpO-
BEpUTb pasmep KpenéxHLIX OTBepCTUA Ha HEM (Npolle BCero 3To
cAenaTtb MO AOKYMeHTAUuW, B MPOTUBHOM Crlyyae MomepuTb pyneT-
KOW) U NOCMOTpeTb, eCTb NN 3TOT pasmep B CIUCKe pasmepos y
KpenneHus (3To TOYHO HYXHO CMOTpeTb B onucaHuu). M ecnu cos-
NaAeHU HeT, TO COOBLUUTL UHXeHepy, UTO ONaTb He TO KpenJieHue
npueesnu.



~4\-  HvKoraa He ucnonb3yii 3MeKTpUYECKUIA LWypyNoOBEPT NpU 3a-

”ﬁf KPYYUBAHUU BUHTOB K 3aAHEW CTeHKe NaHesnn U MOHUTOpA.
TonbKo aKKypaTHO pyKamm, U He NpOoMyCTU MOMEHT, KOrAa
BUHT ynupaeTcsa BO YTo-To. Peako, Ho 6bIBaeT, YTO Yy MOHU-
TOpa 3a 3TUMU OTBEPCTUSMU HAXOAUTCS NIATA C INEKTPOHU-
KOW U HeT HUKAKOrO OrpaHUUUTENS.

\@ Coset o1 Tletpa Tlerposuua

B komnnekre ¢ kpenneHnsmmn obbIYHO UAET MHOXECTBO
waii6. O6a3aTenbHO pa3bepucb C HUMU U YCTAHABIIUBAMA UX B
NpasusIbHbIE MecTa.

Bpeska ntouxos

TTpu Bpe3ke NIFOUKA CAMBIM FIABHBIM SBMSETCS COrNAcoBAHUE ero
noJslIoxeHUs Ha ctone. Ha 370 yXoauUT OCHOBHOE Bpems U TpyAo3a-
Tpatbl. OcTanbHoe npotue.

Hu B kOem cnydae nocre cornacoBaHUa ¢ KnueHtom nonoxeHus
NHOUKa Ha CTOMNelWHULe He HaYMHaW BbINUUBaAHUeE! DTOT coBeT Ka-
KeTCs HeCepbE3HbIM, HO cHa4asia NOCMOTPU Ha mecTo byayluero oT-
BepCTUA CHU3Y cToNewHuUbI. Kak 4acto nocne Havasna BLINUIUBA-
HUS BAPYT OB6HApYXWBAFOTCS pasHble YyAeca NOA cTonelwHuuel. K
TOMY Xe y NHOUKa UMerOTCS pasHble BbICTYNarolme YacTu, KoTopble
BHayasie He NpUKpenJsieHsbl K HeMy, HO BNOCNeACTBUU MOTYT CUSbHO
WUCNOpPTUTL HacTpoeHUe. Cobepu NpeABApUTESIBHO NTFOYOK Ha CTOne,
npUKpenu Bce Tpebyemble YaCTU U OLieHU ero peasibHble rabapuThl
noAa ctonewHuueit. Pazobpatb nepen MOHTAXOM TbI BCeraa ycne-
elb.
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BbrnunueaHue HauMHaM co ceepieHUs YeTbIpEX OTBepCTUM MO Yr-
nam. TTocne 370ro 3neKTposIo63nKOM Aenari Npopesu mexay oTeep-
ctmamu. Ocobo byab BHUMATENbHLIM NpU NponUne NocneaHeu cTo-
POHbI — BLINAAAFOLMM KYCOK MOXeT NOBpeAUTb CTOJIeHULLY.

@ Coset ot Tletpa Tletposuua

Koraa sbInunueaellb oTeepcTUe B CTOSEWHULIE 31eKTponob-
3UKOM O4YeHb BHUMATeNbHO noabepu MUKy U HacTpoli pe-
XUM paboTbI. McnopTUTb Kpa BLINMUIIEHHOO OTBEPCTUS
CIULLIKOM MPOCTO, @ He BCe NHOYKU NPUKPLIBAFOT MeCTO pac-
nMna A0CTATOYHO LUMPOKO.

\@ Coset o1 Tletpa TTetposuua

TTpu Bpe3ke nroYKa BHa4asne HyxHO 06KnenTb 3T0 MecTo CTO-
JNelWHULbI MaNApHOM NIeHTOW, U BCe pasMeTKu NpoBOAUTbL
yXe no Hel. Beznunueatb Takxe Nyulle Yepe3 ManspHyro
JIeHTY, UTO COXPAHUT KPOMKY pacnuna HenoBpexaEeHHON.
TTocne okoH4YaHUs paboT U yaaneHUs NeHTbI Ha cTone He
OCTAHeTCA HU LIapanuHKK.

M He 3a6b1Bal NOMb30BATLCA WABMTOHOM USU YepTeXOM, OHU YacTo
NpUNAraroTCa K NFOYKAM, IM6O UX MOXHO CKa4aTh C CaTa NpoOU3BO-
AUTens U pacneyataTtb. HesepHO Npope3aHHYHo AbIPKY He 3aknenTs!

KcTath, MOHTUpOBATL NHOUOK U YCTPOUCTBA AN Hero NoA cTonel-
HULlel ropasao nerve, eCiiv UMeeTCa BO3MOXHOCTb NMONOXUTb CTON
Ha 6OoK.



B .
MoHTaX BUuAeocTeH

TTpouecc moHTaxa BUAEOCTEH OYeHb CNOXeH U TpebyeT XopoLmnx
HABBLIKOB. Ml OH CUMbHO 3GBUCUT OT KOHCTPYKLIMU U pasmepa 3TUX BU-
AEOCTEeH.

Bo3moxHbIX BAPUAHTOB MOHTAXA OFPOMHOE KONMUYECTBO, MO3TOMY
NPUAETCA OrpaHUUUTLCA Hambonee OBLLUMU PeKOMEHAALIMSMU.

LLar 1 — TToaroToska

3TO 0YeHb BaXHLIN Lar.

v/ Cornacyi MecTo MOHTAXa BUACOCTeHbI. TTycTb UHXeHep oa-
HO3HAYHO YTBEpAUT 37O ¢ 3aKasumkom. TTepeasuHyTb BU-
AeOoCTeHy B AasibHelilem KpaiHe NpobremaTuyHo.

v Ocsoboay NpocTpaHCTBO BO3Me byayluelt BUAeOCTeHbI ANna
csoboaHoro nepeasuxeHus. M o6s3atenibHoO 0CTaBb MecTo
ANS TYp UNU ApYrux cpeacTs paboTbl Ha BbIcOTe. MOHTUpO-
BATb BUEOCTEHY CO CTPEMAHOK Herb3s.

v' TTposepb HanUuMe To4YeK NOAKIIFOUEHUS 3MeKTPONUTAHUS U
MecTa BbIBOAA CUMHAMBHLIX Kabenei.

War 2 — Onpep.eﬂeHme MecCTa pacnonoxeHmna BUAeOCTEHbL

BoobLue To mecTo pacnonoxeHus Tebe AOSKeH YKa3aTb UHXeHep
WU KNUeHT. Ho NpoBepuTb, NOMeCTUTCA I BUACOCTEHA B YKA3aH-
HOe MecCTO, Jlyulle CaAMOMY U 3apaHee.

Y BuAaeocTeH Ha CBeTOAMOAAX BCerAa HanUCaH pasmep, MO3TOMY Tbl
NpOCTO NPOMepULLIb YKa3aHHOe mecTo. Ho ans suaeocteH Ha XK na-
HeslSX YacTo YKa3bIBAFOT MPOCTO pasmep B naHensax. Ytober 6b1cTpo
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NPUKUHYTb FabapuTbl byAayluei BUACOCTEHbI UCMOSb3yW Tabnuuy.
Camu pasmepsI 3aBUCAT OT AUArOHANWU UCMONb3yeMbIX NaHenei.

Pasmep
BUAEOCTEHLL

Fusmveckui pasmep
MM

G

2x1

47" - 2082 x 586
49" - 2170 x 610
55" - 2436 x 686

2x2

47" - 2082 x 1172
49" - 2170 x 1220
55" - 2436 x 1370

3x1

47" - 3123 x 586
49" - 3255 x 610
55" - 3654 x 686

3x2

47" - 3123 x 1172
49" - 3255 x 1220
55" - 3654 x 1370

3x3

47" - 3123 x 1758
49" - 3255 x 1830
55" - 3654 x 2058

4x1

47" - 4164 x 586
49" - 4340 x 610
55" - 4872 x 686

4x2

47" - 4164 x 1172
49" - 4340 x 1220
55" - 4872 x 1370

4x3

47" - 4164 x 1758
49" - 4340 x 1830
55" - 4872 x 2058
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Pasmep Fusmueckui pasmep,
BUAEOCTEHLT MM

47" - 4164 x 2344
49" - 4340 x 1440
55" - 4872 x 2740

4x4

YuTu, pasmepbl NpubnusmutensHele. Ho ans npukuaku roasarcs.

LLar 3 — MoHTax KpenneHui Ans BUACOCTEHbI

Tunos KkpenneHut Ana BUAEOCTeH OYeHb MHOrOo. TyT pacCMOTpUM
TOSNbKO Hanbonee obwue AenucTeuUS.

v' TTposepb mecTa npucoeanHeHUs KpenneHnid. Ecnu B npo-
exTe 6bIN0 304aHUE Ha YKpenreHue CTeH, TO NpoBepb, Kak
3TO 6b1M10 BBIMOSIHEHO APYrUMU OPraHU3ALIMAMM.

v’ Y6eaucsb, 4To BbIXOAALME CUMHANbHbIE Kabenu U 3neKTpo-
NMUTAaHUE He MelwaroT YCTAHOBUTb KpenJsieHUs. TO HyXHO
CAenatb A0 TOrO, KaK HAYHELWb CBepnUTb OTBepcTUS. M He
NPOCBEpNU CITyYaiHO YXe 3as10XeHHbIe kabenu B cTeHe.

v' W, B KOHUe KOHLOB, NpUKpenu yxe Bce HeobxoauMbIe Kpen-
neHuasl

LLar 4 — MoHTax kabenei 1 yCTPOUCTB 3a BUACOCTEHOU

NHoraa npoucxoauT Yyao, U y BUAEOCTeHbI UMeeTca A0CTyn ¢ 06-
PATHOM CTOPOHbI. TOrAa BCE YNpOLLAeTCa U 3TOT LWAr MOXHO He
OMUCHIBATD.
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Ho B 60nblUMHCTBE CyYaes BUAEOCTEHa MOHTUPYETCS BNIOTHYHO K
CTEHam, U AOCTyNa €3a4U Yy Hee HeT. A Belb 3a NaHeNsSMU MoryT

pPacnonaraTbCs pasnuyHbIe YCTPOUCTBA U TOUKU MNOAKNFOYEHUI.

Celiuac camoe Bpema 3aHATbCS UMM, NMOKA eCTb XOPOLUNIA AOCTYn.

v

TTpUKUHBL pacnonoxeHue Tex YCTPOUCTB, KOTOPbIE AOJSIKHBI
pacnonaraTbCs 3a BUACOCTEHOU. YUTU ANUHLL Kabeneli ans
NOAKNHOYeHUs.

OpraHu3yti pasBoaKy 3J1eKTPONUTAHUS ANA NaHener Unu Ka-
6uHeToB. B cnyyae ¢ naHenamu o6a3atesibHO NPUKUHDB, KAK
6yanyT nepemelatbcs kabenu npu BIABUXEHUU UMK OTKU-
AbIBAHUS NaHesien, U He byaeT Nin mecT, rae kabenu cmoryT
nepexmmarbes.

TTpukpenu ycTpoicTBa NO UX MeCTam, NpoBepb HAAEXHOCTb
NOABOAKM 3NeKTponuTaHus. TTpUKpenu K KpensieHnam naHe-
newvi KOMMYTUPpYHOLWMeE Kabenu U NPaBUNbHO UX YIIOXKU, YTO
6bI He 65110 BO3MOXHOCTU 3aXKMMOB B AaSIbHEMLIEM.

MakcumanbHO BCE NOArOTOBbL A0 MOHTAxa naHeneu. TTotom
AOCTYN KO BceMy byaeT oueHb OrpaHUyYeH.

W penati BCE akKypaTHO, MOMHU, YTO B AaJibHelllem npu pa-
60Tax ¢ NAHeNIMU pa3bEMbI He AOJSIKHBI BbLNETATb U3 MHE3A,
a kabenu He AOSIKHBI HATATUBATLCA.

LLlar 5 — MoHTax KabuHeToB MU NaHeneun

MOHTaX BUAEOCTEH Ha CBETOAUOAHBIX naHenax u Ha KK naHensax
CUMBHO OTNUYaeTCA.



TTpu MOHTaXe CBETOANOAHBLIX KABUHETOB OHU NMPOCTO MPUCO-
eAuHAroTCa ApYT K ApYrYy U K 0blemy KpenneHuro. TTonyuva-
eTcs KECTKAs KOHCTPYKLMS, K KOTOPOU Ha MArHUTAx KpenaTtcs
CBETOAUNOAHbIE 3NeMEeHTbI.

TTpu ycTaHOBKe CBETOANOAHLIX 311eMeHTOB 0bs3aTesnIbHO
NOnb3yUcs CNeumanbHLIMU NPUCOCKAMU UMW ApYTUMU
CpefiCTBAMU yAepXaHUs. He nbITancs ycTaHaBNMUBATL UX
NPOCTO PYKAMM, OYeHb Nerko nospeauTb Kpas.

Hy a BbITaWMTL 3neMeHT 6e3 NpUCOCKU NpOCTO He nony-
uuTes.

Ecnu Tb1 cobupaelwb BuaeocTeHy u3 KK naHeneid, To Ha
3TOM Liare NpocTo NoBecCb NAHeNU HaYUHAs CHU3Y-BBEpX.
Cpasy noaknroyan Bce kabenu, pacnonioxeHne KOTOopbIX yxe
MOHATHO.

MoHTtuposatb XK naHenu MoxHO TonbKo BABOEM U 0b643a-
TesIbHO UCMONb3ys Nneca Unu TypblL. HUKaKUX CTpeMsHOK!

Coeet ot Tletpa Tlerpoeuua

KK-naHenu ana c60opku BUAGOCTeH NOCNeAHUX NOKOSIeHWU
WUMerOT OYeHb TOHKYHO PaMKy, MeHblue MUNMmeTpa. 3To ca-
moe cnaboe ux mecto. TTospeanUTb Nerko, NOYUHUTL OYeHb
Aoporo.

MoHTUpOBATL BUACOCTEHBI ¢ 60nee TONCTLIMU paMKamu
nerye, HO He06XO0AUMO CNeAUTb 3a NMOBEPXHOCTbHO, Ha KOTO-
pYrO KNaaéwb naHenb, 0cobeHHO 3KpaHom BHU3. TTosepb, AO-
CTATOYHO He 3aMeTUTb LIYPYN U HAKPLITb €ro NIEHKOU, U
3KpaHy KoHell. Beab BBICTYNAFOWMX PAMOK ANS 3ALMUTLL HeT.
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CoseT ot Tletpa Tletposuua

TTpu moHTaxe naHenew 0bg3aTenIbHO OCTABNAN LeNU Mexay
naHensmu. Beab naHenu npu paboTte rperotca u pacumps-
toTca. Ecnu wenu He ocTaBUThb, TO BHYTPEHHUE NAHeNn Mo-
ryT 6bITb CAGBMNEHBI U UX 3KPAH MOXeT TPeCHyTb.

Kakoti pasmep weneir? [loctatouHo, 4tobbI TYro npoxoauna
KpeauTHas KapTouka.

Kctatu, B KOMNneKkTe naHene Samsung Ans BUAEOCTEH eCTb
cneumanbHas NEHKA, KOTopas NpoKMaaLIBAeTCs Mexay na-
HensmMU Npu MOHTaXe, U KoTopas obecneynBaeT HaunyuLWwnia
pasmep 3TUX Lesient.

O643aTesIbHO MapKUpYU Kabenu No mepe UX NOAKNHOYeHUS.
TTotom, npu cobpaHHO BUAeOCTeHe, caenatb 310 byaer
OYeHb 3aTPyAHUTENbHO.

lWar 6 — KOcTUpoBKa NOMOXEHUA 311eMeHTOB BUAEOCTEeHbI

Ecnu y Teba BuaeocTeHa U3 cBeTOANOAHBIX KabUHETOB, TO Tebe no-
Be3no. TTpoCcTo CTArnBal UX akKypaTHO U BCE NOMyYUTCA.

Ana supeocteH u3 KK naHenew 310 cambIvi NPOTUBHLIN war. TyT

BCE 3aBUCUT TOJIbKO OT OMbLITA U NPOU3BOAUTCA AONTOMU U HyAHOM
peryJsIMpoBKOA KaXAOro 3nemeHTa.

v KOCTUPOBKY HaUUHAM C HUXHero psaa naHenei. OT Toro,

HACKOMbKO TOYHO OHU byAyT BLICTABIMEHBI, 3aBUCUT U KOHeu-
HbIM pes3ynbTar.

TTocToaHHO Ucnonb3yi yposeHb. Kak 06bIUHLIN, TaK U Nnasep-
HbIl. W He 3a6yab NpoBepUTb OBLIUHLIN YpOBEeHb Ha TOYHOCTD.
TTo nasepHoMy ypoOBHO YCTAHABNUBAW FOPU3OHTASIbBHOE MO-



noxeHwe naHesen, N0-06bIYHOMY NpoOBEpPSA BEPTUKASTb-
HOCTb. Ecnu AonycTuTh XOTb HebobLLYHO OWKbKY, TO OHa
MOXeT HAKOMUTLCA MpU 6ONbLIMX pasmepax BUACOCTEH U He
MO3BONUTL OTPeryUpoBaTb NMONOXEHUe.

v W TaK pag 3a paAOM CHU3Y-BBepX YCTAHABIIMBAM NOMOXeHUe
BCeX MnaHesneu.

A BOT C BUEOCTEHaMU OT KOMNaHUU Barco Takmx npobnem Her.
OHU CTOAT A0pOro, HO 3aTO BLIPABHUBAKOTCA camu!

\@ Coset otT Tletpa TleTpoBuua

TTpu FocTUpOBKe NaHenel NpUAETCS YacTO KacaTbCs UX py-
KaMU U 0AexAoM. Ha pyku HaaeHb Nepyatku, ay oaexabl
nposepb, YTO6LI He 6bLN10 Liapanarowmx snemeHtos. ObuaHo
nouapanaTb HOBYHO BUAEOCTEHY.

LLar 7 — OKoH4YaHUe MOHTaXa

v TTpomapkupyu octaslumecs kabenu 1 ycTpomucTea.

v' BusyanbHO OLieHU COCTOsIHUE NOBepXHOCTU BULEOCTEHbI C
Pa3HLIX YrJIOB.

v Ob6ga3aTenbHO Npubepy MecTO MOHTAXA, OHO AOJIKHO
0CTaTbCA YUCTLIM Nocne Tebs.

Kak cobpatb annapaTtHbIA WKag

MynbTuMeaniiHLIN WKagp (annapaTtHas CTOMKa), B OTIMYUE OT Npo-
UMX CUCTeM, OTNIMYaeTCS 60NbWUM pasHoo6pasmMem yCcTaHasIMBae-
Moro 060opyAOBAHUS U TUMOB UCNOMb3yemMbIX Kabenen. B Takmx
LIKAgPAX MOXHO BCTPETUTb BCE — HAYUHAA OT CUSIOBOTO 3MeKTPOnuU-
TAHUS U 3aKAHYUBAS PA3NUYHBIMU BULEO U QYAUO YCTPOCTBAMM.
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B uenom npouecc c60pkm MynbTUMEAUNHBIX LWKAGOB OYeHb TBOP-
yeckas paboTa, NO3TOMY 34eCb NpuBeAeHa TUNUYHAS NOCNeaoBa-
TenNbHOCTb ACTBUI, KOTOpas noJlyyeHa 6naroaaps MHOroneTHemy
OMbITY HAWMUX MOHTAXHUKOB.

Llar 1 — TToaroToska

B camom Hauane paboTer TpebyeTca NOAroTOBUTL MeCTO MOA, MY JSib-
TUMeAUMHBIN LWKAp.

v' Y6epu mycop 1 NponbLNecoch non B MecTe YCTaHOBKU
LUKAPa U BOKpYT.

v Oceoboau NpocTpaHCTBO AN cBO6OAHOrO nepeasuxeHUs
BOKpYT.

v' PacnyTaii BBoAHbIe kabenu u cobepu ux B 2-4 nyuka. Ecnu
kabesnm 61U UCNAYKAHBI NPU MOHTAXe, TO 06a3aTenbHO
NPOTPU UX BITGXKHOW TPAMOYKOU.

v' TTposepb HamMume TOYKU NOAKNFOUEHUS ANS BBOAA MUTAHUS
B CTOMKY.

Lar 2 — YcTaHoeka WwKkaga Ha Mecto

3T0 oYeHb OTBeTCTBeHHbLIN 3Tan. TToKa WKag NycTOou, ero nerko
ABUratb. Ho NnoTom, nocne HanosiHeHUs 0bopyAoBaHUEM U yKpen-
NeHuem KabenbHbLIX XIyTOB, NepeABUHYTb LKA byaeT oyeHb Npo-
611ematuyHo.

v" TlonHocTblo cobepu MycTOM annNapaTHLIW LWKAP U Nposepb
komnnektaumro. ObycnosneHo 3To Tem, YTO NepuoamnYecku
6bIBAFOT CNyYaU, KOTAA NPUCTIGHHBIE 311eMeHTbI NMOCTaBeHbI



OT ApYroi MoAenu, a TaKxe HEOXUAAHHO HaXOASTCS AOMNON-
HUTenbHbIE 3f1emMeHTbI (Hanpumep, Kabernb-KaHanbI UK BeH-
TUNALMOHHbIE NAHEeNU) KOTOPLIX He 6bIN0 B CNeLUpUKALUU.

v' Tlocne 3T0ro HyXHO CHATb BCe BepU U 6OKOBbIE CTEHKU U
CKNIGAMPOBATL UX MOAASIbLUIE OT WKaga A0 OKOHYaHUA pabor.
CknaabIBa UX TaK, YTOBLI HUKTO He MOT UX noLapanartb.

v' Ecnu WwKkagp umeeT perynupyembre HOXKU, TO o6s3aTenibHO
BbIPOBHSIA ero. TTpy 3TOM NpoBepb, YTO LWKAP He Ka4yaeTcs.

lar 3 — Hayano pa6oTtbr

v’ 3aseau Bce npuxoasiume kabenu B LWKAP € 3aNacomM Kak Mu-
HUMYM paBHLIM BLICOTE WKaga Noc WwmpuHe. ObsasaTenbHO
NpOTUPAM KaXAbIM Kabernb BNAXHOW TPSMKOW, B LUKAPY OHU
AONXHbI 6bITb YNCTEIMU. BBOA BCeX Kabenew aenati Yepes
cneumanbHbIe OTBEpCTUS CHU3Y U CBepXY LKaga. He 3a6bI-
BAM, UTO NOTOM MPUAETCA YCTAHABIIMBATL ABEPLIbI U 6OKOBbIE
CTEHKU, NO3TOMY Crefiu, YTo 6bI MeCTa UX YCTAHOBKU 661U
cBoboaHbIMU. OTHECUC K 3TOMY CepbEe3HO, MepeTarnBaTh Ka-
6enu B 3aNOJSIHEHHOM LUKA®Y U3-3a TOFO, YTO He cTaBuTCa 6o-
KOBas CTeHKa, 3aHaTUe Ha nrobuTtens.

V' CNNaHupymn, Kakum obpasom byayT pasmelaTbCs 3anackl
BxoAaWwmx kabenen. TTpy 3TOM y4TU, UTO UHOTAQ LKA AOI-
XeH UMeTb BO3MOXHOCTb MepesBUraThbes.

v' TloaKntouM 3NeKTPONUTAHUE K LIKAQY KaK NpesyCcMOoTpeHo
npoekTom. YacTo BCTpeyaeTcs NUbO noaknroYeHue Yepes
pacnpenenuTenbHy+o KOpobKky, NMM60 NoaknroYeHue Yepes
6ecnepeboiHbIl 610K NUTAHUS.

TECHNO
MEDIA

GROUP

™5




lar 4 — HanonHeHue wkaga

v' YcTaHoBu BcE obopynoBaHue B KA. Y CTAHOBKY Npou3BOAU
CHU3Yy-BBEPX.

v’ YctaHasnueatb 060pyaoBaHUE HEO6XOAUMO MO NMPOEKTHOMY
30AaHUFO (MOHTAXHBIM CXeMam), U B CIlyyae BO3HUKHOBEHUS
npobnem 0653aTesIbHO CBA3LIBAUCS C MPOEKTUPOBLUUKOM.

v' Ecnu HeT 3aaHUS U CXeM, HO NOpYYeHO HaMOJSTHUTL LKA,
TO YUMTLIBAN Cleayrollee:

BHu3y pacnonaraetcs ca-
Moe Taxenoe obopyaosa-
HUe C MeHbLUMM KOonuye-
CTBOM MOAKNHOYEHUM
(Hanpumep, UCTOYHUKM
6ecnepeboriHoro anex-
TPOMUTAHUSA, YCUNUTENU
MOLLHOCTU U npoyee).

B cepeavHe nyuwe pas-

MOHTaXHasa eauHULA FOHUT
(Unit) ucnonesyerca ana us-
MepeHUs BLICOTLI YCTPOMUCTB
B 19-arolimoBbIx annapat-
HbIX WKagpax. PaseH 44,45
mm (unun 1,75 proima). Cun-
TAHOTCA FOHUTLI BCerAa
CHU3Y-BBEpX.

MeLLaTb BCe YTO KacaeTcs BUAEO UMU ayAUO KOMMYTa-
LMW — MATpULILI, KOMMYTATOpbI, FAe BO3MOXHO noTpeby-

eTca BmelatenscTso Onepatopa.
CTapaiica MaKCUManbHO 6nuvxe Apyr K Apyry pacnonaratb
obopynoBaHWe MO TUMAM CUFHAOB — BUAEO, 3BYK U

ynpasneHue.

YuuTtbisau rnybuHy ycTpomcTs, ctasb 6onee rnybokue
HUXe Yem MeHee rnybokue, NOMHU, UTOo Tebe ellé U Kom-

MYTUpPOBATb 3TO.



v/

e Mexay ycTporicteamm ¢ 60nblumm
OauH toHuT (1V) pa-

BE€H TOYHO oagHOMY

TennosblaeneHmem HOCTGpGﬁCﬂ
OCTaBNATb NPOCTPAHCTBO MUHU-

CCKOMY BepLLKY.
MyM B 1 FOHUT ANS Tenn00TBOAQ. PY Y BEPHY

v PacnpepaeneHuwe snektponutaHus

(6110KM po3eTOK) Nyulue KpenuTb Ha 3aAHUe HanpasnstoLme
annapatHoro LWKaga. Yalue Bcero B NpoekTe npeaycmatpusa-
toTCS 6510KM po3eTOK ANs KpenseHus B 19 AroMmoBbIN WKAP
ropu3oHTanbHo. M xoTa B NpoekTe MOoryT 6bITb YKA3aHLI Me-
CTA UX YCTAHOBKW, He cMnelu NpUKPensiIsTb UX OKOHYaA-
TenbHo. TTpoBepb, He MeLaroT U OHWU AOCTYNY K 3aAHel
CTOpOHe YCTPOWCTB ANd KOMMyTauum kabeneii. bonee
yAO6HbLI 6710KM pO3eTOK ANA KpensieHUs BepTUKANbHO Mo CTO-
POHAM 3aAHeM YacTu WwKaga. OHY NPAKTUYECKU HUYeMy He
MeluaroT. HO OnbIT NOKasbIBAET, YTO NPU NPOEKTUPOBAHUU O
HUX KaK-TO He AyMatoT.

Bnoku nUTaHUs oTAENbHBIX YCTPOUCTB MOXHO KpenuTb He
TONbKO CBepXy/CHU3Y NOSOK, a Takxe U Ha 60KoBbIe Hanpas-
nsrolme annapaTHoro LWKaga.

Coeet ot Tletpa Tlerpoeuua

HekoTopbIe yCTpOMCTBA HE UMEHOT PIKOBLIX KpensieHUu, n
WX NPUXOAUTCA YCTAHABNMBATL HA MOSKWU. XOpoLwo, ecnu
MOMKWU NpeAHa3Ha4eHbI CNeLUmanbHoO ANS 3TUX YCTPOUCTB U
UMerOT OTBepCTUA ANS NMPUBUHUUBAHUS UX MO MECTY.
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Ho wHoraa npuxoamTca UCnonb3oeaTtb CTAHAAPTHLIE MNOMKU
W KpenuTb YCTPOUCTBA K HUM MIIGCTUKOBBIMU CTsXKKaMU. Kak
6bI KpenKo TbI He 3aTATUBAN CTSXKU, NPUBOP MOXET CKOb-
3UTb No nosike. TTo3TOMy pekomeHayro nepes yCTAHOBKOM
Takux npubopos 0b6a3aTenibHO NpUKIenBaTb pe3uHoBbIe
HOXKW K HU3y NpU6opa. ITU HOXKMU YaCcTO JIexaT B KOMMJIeK-
TAX K pasHbIM YCTPOMCTBAM U OCTAFOTCS HEUCNOJIb3OBAH-
HBIMM.

[ns moHTaxa 060pyAOBaHUS B CTOVIKE MPUXOAUTCS MHOXeCTBO pas
CTABUTb U BBIHUMATbL CMeLmanbHbIe KBaAPATHbIE Maiku B BepTUKASIb-
HbIe Hanpasnarowme. KoHeyHo, 3T0 MOXHO caenatb U pykamu. U

NONYYUTb NPU 3TOM TPAaBMbI. TAK YTO

NnyJlle ncnosnb3oeaTtb cneunanbHole

npocTeliline UHCTPYMEHTbI, KOTopbIe

0bneryaroT Kak YCTAHOBKY, TK U CHS-

TUe 3TUX raek.

\@
-~

Coeet ot Tletpa TletpoBuua

Koraa TbI MOHTUPpYelwb YCTPOMCTBA B WKAY, TO 0653aTesIbHO
CTABULIbL CMeLManbHbIe KBaApaTHbIe FankM € ylKamu. Kak
npasusibHee CTaBUTb UX, YLIKGMU BBEPX U BHU3 USU B CTO-
pOHbI?

Bpoae Bce npocto. Ho Ha camom aene, ecnu CTaBUTb ramku
YLIKGMW BBEPX U BHU3, TO YACTO MPOUCXOAAT Cllyyau, Koraa
YLWKW OAHOW FaUKM He MO3BONSHOT BCTABUTL coceaHroro. OHU
mewatoT. TTO3TOMYy BO3bMU B NMPUBLIYKY BCerAa BCTABNATb
FAWKM YLUKGMU B CTOPOHBI.
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@ CoseT ot Tletpa Tletposuua

B KOMNMeKTLI K BUHTAGM U FAMKaM 4YacTo UAYT Wwaiiber. CTa-
BUTb UX UNU HeT? Bcé 3aBucUT OT kavecTsa Wwaiib. Ecnm oHm
W3 meTansna Um U3 oveHb XopoLero NacTuka, To ctaeb. Ho
yalle OHW U3rOTOBMEHBI U3 COBCEM YX HUKAKOrO MacTuka u
Pa3AaBIMBAOTCA NPU 3aTAXKe. BIKMABIBAA UX Cpasy.

LWar 5 — Passoaka kabeneii BHYTpU WKagpa

v Tloaeoa kabens u noaknrodeHue 06opyAoBaHUS Nyulue
BCEro Aenatb B clieAytollet Noc1efoBaTeslbHOCTU:

o Tloaknrouun Kabenu 3neKTpPONUTAHUS KO BCEM YCTPOU-
CTBAM.

e [anee noakntouait kabenu, npuxoadiume B LKA CHA-
PYXMU, NPU 3TOM HAYUHAM C COMBIX TOSICTBIX U HErMOKUX.

e Tlocne atoro noaknrouan kabenu mexay yCcTpoucTBamu
BHYTpPU WKagpa. CTapaiica aenatb 37O NO TUNAM Kabeseid.
To ecTb cHavana Bce BUAeokabenu, Aanee 38YKOBbIE, U B
KOHLe kabenu ynpasneHus. 3TO NO3BONMUT YMEHbLUUTb
BEpOATHOCTb TOFO, UTO ThI 3abyAellb CMOHTUPOBATb Ka-
KOM-nunbo kabenso.
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v [Ina kaxaoro TMna kabeneli nyJwe 3apaHee nNpeaycmMoTpeTb

MecCTa NOABEMA UMW CNYCKa BHYTpU WKagpa. Hanpumep, Ka-
6enu NUTaHUA pacnonaraii ¢ NeBo CTOPOHLI, G CUTHASIbHbIE
kabenu ¢ NpaBou.

He 3a6bIBalA NO BO3MOXHOCTU MApKUpOBATh Kabernb A0 ero
npucoeamnHeHus k obopyaosaHuro. OcobeHHO BaxHO nNoanu-
cbIBATh Kabenu nutaHus. Bce rotossie kabenu ans kommyTta-
LMK YCTPOUCTB MAPKUPYW A0 HaYaNa YKNAAKU B LUKAY.

TTpu 3akpenneHun kabens obs3atenbHo ybexaaiics, YTo nna-
CTUKOBBIE CTSXKU He MepeXmmaroT CUrHanbHeIe kabenu, a
Camu Kkabenu He UMeroT U3NOMOB.

Ecnu Ha obbekTe yxe BeayTca paboTbl NO NycKo-HANAAKe, TO BbI-
SCHW Y UHXeHepa, eCTb NU CMBICN OTAATb NPUOPUTET NOAKNHOYe-
HUFO TeM YCTPOMUCTBAM, C KOTOPbIMU B AAHHBIA MOMEHT NpOBOASTCA

paboTbl. HO yUYMUTLIBAM, YTO NPU MOHTAXeE APYTrUX Kabenem TbI Mo-
Xelb CNyYaMHO BLIAEPHYTb YXe NOAKIFOUEHHbIe Kabenu U Hapy-
WKTb NpoLEeCcC HACTPOUKM, TaK YTO 3apaHee NpeAynpeau 06 3Tom
WHXeHepa.

o

Coeet ot Tletpa TleTrpoeuua

[na obneryeHus AocTynHOCTU 060pyAOBAHUS C3GAU CTOMKU
HaTArMBAM FOPU3OHTANbHbIE Hanpasnarowme u3s 6onblwmx
CTSXEK UMY MeTaNNIUYeCKUX TPOCOB, U YXe K HUM Kpenu
KOMMYTALMOHHbIE Kabenu.



\7
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Coeet ot Tletpa TletpoBuua

Ka6enu BHYTpU LWKagpa Nyulle KpenuTb He CTSHKKAMU, a JeH-
TaMU-NUNyYkamm. X npeumyLectso — MHOropasosocTb. B
npouecce KOMMYTALUU CTO pa3 NPUXOAUTCS MeHSTb Nono-
XeHue Kabeneu.

O6paluait BHUMAHUE Ha Ka4ecTBO 3TUX NeHT. bbiearoT Ao-
BOJIbHO ciabbie. OYeHb HenmoXo NOKA3anU cebs NeHTbI KOM-
naHum Hyperline.
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TTpu MOHTaAXe NNACTUKOBBLIX CTSXEK OCTABLUMIACA XBOCT OT-
pe3ai NepreHAUKYNApHO K HaNpaBneHUo XBOCTUKA U
BMOTHYHO K 3amKy. Ecnu ocTaHeTcs XOTb He60NbLLIOW BLICTY-
NaroLMIA Kycouek, TO U3-3a TeCHOTBI B LKAy 3TO NpuseaeT
K MOCTOAHHLIM NMOpe3am TBOUX pyK, a B byayllem U pyk 3a-
Ka3yumKa.

Lar 6 — OkoHuaHWe cb6opku

v TTpomapkupyi obopyaosaHue u octaslimecs 6e3 MapKupoBkU
kabenu (310 MHOrAa Nydwe Aenath B npouecce c60pKu).

v' 0653aTenbHO NpONbLLIECcOCh WKag U3HYTpU U ybepu U3 Hero
BCE NULIHUE BUHTUKU, KyCOYKU NpOBOAOB U npovee. pas-
HBIW LKA NOCe MOHTAXa NPOU3BOAUT OYeHb NJI0X0e Bre-
yaTneHue Ha KnueHTa.

v' Ecnu Ha 060pyAOBAHUU UMEHOTCS 3aLMUTHBIE MNEHKU UNU
PeKnamHbIe Haknerku, To oba3atenbHo yaanu ux sce. Bce
AOJIKHO UMETb BUA MNOMHOW FOTOBHOCTU K 3KCMyaTaLuuu.

v YCTaHOBU U 3aKpOU ABEpU U YCTAHOBU BOKOBbIE CTEHKU
WwKadpa.

v CopoTorpapupym pesynbTat U ropanchb Xopolueit paboTom.

Pa6bota Ha BsbicOTe

TTapatb Ha POBHOM MecTe yxe HenpuaTHO. A CBANUTLCS C BLICOTLI
(haxe HebonblwolA) ewé u onacHo. TToaTomy Haao yaenaTb ocoboe
BHUMaHWe 6e3onacHon paboTe Ha BbIcOTE.

C 1 aHBapsa 2021 roaa Ha4yanu AelcTBOBATL HOBBIE MPABUIIA NPU pa-

6oTe Ha BbICOTE. M nyJlwe nx scem BbINOJIHATL, UHAYE HAKA3aHUE

6yAeT cepbE3HLIM.



TTpasuna BcTynaroT B Aericteue npu pabote ot 1,8 metpa oT nona u
BbIlWe. B Hawem cnyyae 370 paboTsl co CTpeMsaHOK u necos. [ns
HA4ana 3aNOMHU — HUKOFAA He paboTalt Ha BLICOTE B OAUHOYKY.
O6s3aTenbHO HyXeH YenoBek, KoTopbIi byaeT cTpaxoeats. Ecnu ne-
3elb Ha CTPEMSHKY — MyCTb TOBAPULL, AepXUT ee.

TTpUMeHSTb CTPAXOBOYHLIN NOSC TAK Xe Heo6X0AUMO, KaK 6bI He-
yAO6HO 3TO HU 6b110. N 04eHb BHUMATENBHO CMOTPU, K YeMy Mpu-
Kpennsewb CTPAXOBOYHLIN KOHell, BeAb 3TO TBOS 6e30MacHOCTb.
TTpy noabEME UM cnycke co CTPEeMSHOK UK necTHUL, TpebyeTcs
BCErAa HAXOAUTLCS K Held NTULIOM U AepXaTbCs 3a HeE pyKamu.

Cnywartb UHCTPYKTAX OYeHb CKYYHO U HEUHTepecHO, HO NPOXoAu
ero obs3atenbHO U pacnucbIBacs B xypHane. Ecnu ato He caena-
elwb, TO 6yaellb Cam BUHOBAT, KOTAA CBASULILCS, TAK Kak nones 6es
paspeleHus. 1 HUKoMy He foKaxelb NOTOM 06paTHOrO.

M rnaeHoe, koraa paboTaelub Ha BbICOTE, TO 3abyAb Takue CNoBa:
«CMOTpU, Kak 9 elwé moryh»

‘%9 TTpu paboTe co CTpemaHOK U NPUCTABHLIX N1IECTHULL 3anpeLua-
etcs:

e PabotaTb ¢ ABYX BEpXHUX CTyneHeK ecniv HeT nepuin.

¢ HaxoauTbcs Ha cTpeMsHKe 60onee YemM OAHOMY Yeno-
BeKy.

e TloaHumatb U onycKkaTb rpy3 NO NPUCTABHOW NecTHULIe.

e TlepexoauTb Ha BbICOTE C OAHOW NECTHULILI UK CTpe-
MSHKW Ha ApYryto.

TTpasuna npocTbie, HO OTHECUCH K HUM cepbé3Ho. Bbicota —

3TO He WYyTKa.
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O6meH onbIToMm

3a Bpem4 pCl6OTbI HAKanNJIMBAeTCa ONbIT U NOABNAFOTCA pasfinyHbIe

MPUEMBL, yNyuLlarolme pe3ynbTar. Xoyelb NOAeUTLCS 3TUM C
ApYrUmm?

Toraa HaNWWKW NUCbMO Ha aapec ymarkevich@tmgroup.ru u TyT no-

SBUTCA TBOW COBET, KOTOPLIN yBUAAT BCel

1

TTpu moHTaxe Kabeneli B annNapaTHOM LKAy Nydlle noJsib-
30BATLCA NTEHTAMU-JIUMYYKAMU, G HEe NSIACTUKOBLIMU CTSX-
Kamu. Beab npuxoamTcs NOCTOAHHO NepeknaabIBath kabenm
ANA NyJlero pesynbTara.

[na npasunbHOM YKNAAKU Kaberer B MOHTAXHOM LUKAy
OYeHb MOMOraeT UCMOJIb3OBAHUE FOPU3OHTASIbHBIX HaNpas-
NAFOWMX, K KOTOPLIM MOXHO MPUKPEnUTb KOMMYTALMOHHbLIE
kabenu. Hanpasnsrowme Haao 3akpennaTh Tak, To 6b1 obec-
neuymBasica NErkUA AOCTYN K pa3beMam Ha 3aaHel CTopoHe
YCTPOUCTB.

Ecnu ucnavykan notonouHyro NAUTKY QpMCTPOHT, TO HU B
KOem clyuae He OTTUPAA Fps3b HU CYXOMU HU BIIAXHOM Tpan-
koM. Kpome pasmasbisaHus NaTHa HUYero He fobbélwbcs. OT-
TUPAM rpsa3b MATKUM JTACTUKOM.

TTpUMeHSTb UNU HeT CTPAXOBOYHbIE TPOCUKU NPU MOHTAXe
obopyaosaHusa Ha noTonke? [laxe He COMHeBamca — npume-
HaTb 06s3aTenbHo. K coxaneHuro, pasHoe obopyaosaHue,
0CObeHHO TAXENoe, UHOrAQ XO4eT YNACTb BHU3, U NULLIHAA
CTpPaxoBKa He NomeLuaer.


mailto:ymarkevich@tmgroup.ru

5 Ecnu TpebyeTcs cnpataTb YCTPOUCTBO C NOAKIFOUEHHBIMMU
Kabenamu B HesameTHOe MecCTOo (HULWY), TO BHaYane aKKy-
PATHO YJI0XU TyAa Kabenu, U ToNbKo noce 3Toro npobyi
pasmecTUTb TaM camo yctpoicteo. Ecnu caenatb HaobopoT,
TO NMpU U3BNEYeHUU YCTPOUCTBA U3 HULLU MOXHO CITy4aiAHO
NOBpeAUTb UNU BbIAGPHYTb Kabenu.

6 Xay TBO coser.
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MOHTAXHUKU U TexXHUKU TMI™

Obwue Tpeb6oBaHUA K MOHTAXHUKAM U TexHUKam TMI

TTpu paboTe B KOMNAHUU COBEPLIEHHO HOPMASIbHBIM SBSISIETCS TO,
4TO B pasHoe Bpems K Tebe byayT npeabaBnaTbCsA pasHble Tpebosa-
Hus. TTpoasuxeHue BHYTpU KOMMNAHUU OYeHb CUIbHO 3aBUCUT OT
NPUHATUS 3TUX TPebOOBAHUIA U TBOETO CTPEeMIIeHUA K pOCTy.

PaboTa B KomaHae

B nro6om npoekte TbI paboTaelwb He B NyCTOTe, G COBMECTHO C ApY-
UMK COTPYAHUKAMU KOMMAHUU. OHU 3GHUMAOT pasHbIe AOJIKHOCTU
MO WTATHOMY PACAUCAHUIO, HO B MPOEKTE Y HUX UMetoTCs COBCTBEH-
HbIe ponu, KOTOpbIe He BCeraa MOryT COBMAAATh C AOMKHOCTbIO.
TToaTomy, npu paboTe B KAXAOM KOHKPETHOM MpoeKTe, ThI AOSIXeH
YSCHUTb Ans cebs poSiv OCTANbHBIX COTPYAHUKOB, YTOOLI FPAMOTHO
CTPOUTL C HUMU OTHOLLEHUS.

KpaTko paccmoTpum BO3MOXHBIE PONU U UX 0BA3aHHOCTW.

Pykosoautens TTpoekta (PTT) unu MeHeaxep TTpoekra (ycrt.) —
3TO rNABHLIN Yenosek B NpoekTe. OH OTBeYaeT 3a BeCb MPOeKT U K
HeMy MOXHO obpallaTtbca No Bcem Bonpocam. Ecnm sonpoc He K
HeMy, TO OH CaM MOACKAXeT, K KOMy 06paTUTbCS, YTO Ydllie BCero U
NpOUCXOAUT.

nasHem UHxeHep TTpoexta (TUTT) unu TexHudeckuin MeHenxep
(TexmeH) — 3TO TOT YenoBek, KOTOpLIM pa3paboTan TexHU4YecKkoe
pelweHue. B npuHLUUNE, C HUM TbI MOXellb 06CYXAATb BOMPOCHL MO
U3MeHEeHUIO pellieHUid, ecniv UTO-TO Y Teba He nonyvaertcsa caenatb
no npoekTy. CTapalcs BCe U3MEHeHUs COrnacoBbIBATL C HUM, YTO6bLI
B KOHLIe He 6bITb KpaMHUM 3a OLIMGKM.



MHxeHep — 3TO TOT YesioBek, KOTOPbIV AenaeT KOHKpeTHbIe TeXHU-
YecKue pelleHUs B npoexTe. C HUM TbI MOXellb 0b6CyXAaTh pasme-
LieHWe U NOAKNFOYeHUEe KOHKPETHBIX YCTPOMUCTB, CNOCOBLI MOHTAXA
KpenneHuit, NpoTsXKu Kabenel v npovee.

MHxeHep - TTpOEKTUPOBLUMK — 3TO OTAENbHBINA UHXeHep, KOTOpbIM
oTBevaeT 3a pa3paboTKy U BLINYCK AOKYMEHTALMWU MO NpoekTy. Y
Teba oH 6yaeT y3HABATb, KK BbIMOJIHEHbI KOHKpeTHbIe paboTbl Ha
06beKTe, pasfinyHbIe pasmepbl, MaTepuassl U MHOroe apyroe. Emy
HaAOo oTBeuYaThb.

TexHUKk/MOHTAXHUK — 3TO TbI U TBOWU TOBAPULLU. C HUMU MOXHO
obcyxnaaTb BCE.

KoHeuHo, TbI cam AOXeH NOHUMATb, YTO B Pa3HLIX NPOeKTax BO3-
MOXHbLI COBMELLIEHUA COTPYAHUKAMU HECKOSIbKUX POSIel, HO C 3TUM
nonpoby pasobpaTbCs Cam.

YpoBHU 3HAHUU U YMeHUU

Bce ntoau pasHbie, U HaBbIKM Y HUX TOXe pasHble. be3 obua. Teos
304040 — MOBLIWATH CBOWU HABLIKU U 3HAHUS AN POCTA BHYTPU KOM-
naHun. TTpu xenaHum aenatb 3T0 HECNOXHO, NPOCTO Y4uch y 6onee
OMBbITHLIX TOBAPULLICH U YUTAU ITY KHUXKY.

YT06bI OLIEHUTD Cebsl, CaMoCTOoATeNIbHO OTMETb Te MO3ULIMU, KOTO-
pbIe TbI Yxe fgoctur. M npoaonxaii pabotaTtb Haa oCTanbHbIMU!

HauanbHbIN yposeHb

370 ypoBeHb ANA NepBbIX TPEX-UETLIPEX MecaLeB paboTbl B KOMMNA-
HUU. TTPaKTUYECKU 3TO UCMBbITATENbHBIN CPOK. TyT AOCTATOUHO
UMeTb 6a30BbIe MOHTAXHbIE HABLIKU:
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[J  BLINOSHATbL Pa3MeTKy AN HECNOXHLIX KpenneHni

[J  ymeTb paboTaTb ¢ py4YHLIM UHCTPYMEHTOM (OTBEPTKU, KNkouM,
MONOTKU U Npoyee)

[J  ymeTb paboTaTb ¢ 3MeKTPUYECKUM UHCTPYMEHTOM (Lypyno-
BEPTHI, NeppOPaTopLI U Npoyee)

B opraHusaumoHHoM YacTu BaxHO ymeHue paboTatb B cocTtase 6pu-
FGALI U C HACTABHUKOM. M yunuTbCa Y HUX.

Basosbrii ypoBeHb

TTocne YCNEWHOro NpoxXoxaeHmsa NCNbItTatesibHOro Cpoka, Kpome
HA4YaNbHLIX MOHTAXHbLIX HABbIKOB AONOJIHUTENBbHO HOTPCGYI-OTCQ
cneayroume 3HaHug:

[  ymMeHWe uMTaTb TeXHUYECKYHO AOKYMEeHTaUUro (CXemsl U Yep-
Texu)

L] 3HaHUWe TUNoB CUrHaso8 U TUNOB KG66J’|6I‘;1, NO KOTOPbLIM 3TU
CUTHANbI MOTYT NepenasaTbCcs

[]  ymeHuWe onpeaenaTb No BHelHeMy BUAY pasbeéma TUN nepeaa-
BAEMOro CUrHana

A TaKXe TbI JOMXeH NpUobpecTU HOBLIE HABLIKU:

(] nonay4ynTb HAYanbHLIW ONbLIT B npoknagke KabesnbHbIX CUCTeM

[ nonyuYTb HAYANbHBIV OMBIT B COOPKE U MOHTAXE Pa3NIUYHOTO
obopynosaHus



B LB

[J ymeTb akKypaTHO pa3faenbIBaTb U OKOHeYMBaTh Kabesu Kak
CUTHasbHbIE, TAK U 3NeKTpUleckme

L] YMETb MApKUPOBATb KabenbHbIe CUCTeMbL

B opraHusaumoHHoM YacTu Ha 3TOM YpOBHe yxe TpebyeTcs YacTUYHO
camocTosTenbHas paboTe Ha 06beKTe, a UMeHHO:

[J  BLINOSIHEHWE U CAMOKOHTPOJSIb NIIAHUpyemoro obbema paboT
[l  cKkopocTb BbINONHeHUs paboT, 6e3 yuepba kayecTsy

[l oTBeTCTBEHHOCTb

L] ymeHue O6LL|,0TbC$I CO CMeXHUKamu, € Konneramm n C TexXHu-
YeCKUMU cneumanmcTamm 3aKkasumka

CpeAHUIA ypoBeHb

HenpepbIBHLIN POCT KBANU(PUKALIMU TeXHUKA Npeanosiaraer nepe-
XOA Ha CneAayroWUiA YpoBeHb, rae A0NONHUTESIbHO AOSIXHBI NO-
ABUTbCS Cllefytolme YMEHUs U HaBBIKM:

[J  cnocobHocTb onpenensTb U YCTPAHSTb HECNOXHbIE Henonaaku
B paboTe cuCTembl

[J  ymeTb Nosib30BaTLCA U3IMEPUTESIBHBIMU NpUbopamu (MynbTU-

MeTp, AaNIbHOMEp, MeTaN0AeTeKTop, CeTeBOW TecTep U Apy-
rue)
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0

UMTaTb AOKYMEHTALMIO Ha 060pynOBaAHUE U YMeTb CaMOCTOS-
TeNbHO NOAKNHOYaTb 060pyAOBAHUE COMIACHO AOKYMeHTaumm

NpOU3BOAUTbL NEPBUYHYHO HACTPOUKY 060pynoBaHUA (BKNFOYe-
HUe, HaCTpOoWiKa aapecalmm u 1.4.)

BLINOJIHATb NPOCECCUOHANTbHYFO KOMMYTALIMIO CTOEK U 3J1eK-
TPUYECKUX LUKACPOB

yMeTb NpOEeCcCUOHANbHO NAsTb, UMETb HABLIKW MAUKU BCeX
OCHOBHBLIX TUMOB pa3bEMOB

ymeTb paboTaTh C NPUHTEPAMU STUKETOK (MapkepaTopamm)

obecneunBaTb BbICOKOE Ka4ecTBO paboThl, He Tpebytollee CTo-
POHHeW NpoBepKu

Kpome TOro, Ha AGHHOM ypOBHE TeXHUK yXe AOSIXeH umeTb HeobXxo-

Aumbie 3HaHUS:

0

OCHOBHbIX HopmaTtueos 1 TOCTos NO NPOPUNBHOMY HaNpas-
neHvo

6a30BbIe 3HAHUS MO 3MEKTPUKE U NeKTpU4eckomy obopyaosa-
HUHO

npoBeAeHUe pacyeTa 31eKTpUYecKUX Harpysok u noabop co-
OTBeTCTBYHOLMUX Kabeneli, aBTOMATOB U APYroro Heobxoau-
moro obopyanoBaHus



[J  npuBeTcTBYeTCA HaNUYUE NPOPUIIBHBIX MOHTAXHBIX CepTUPU-
katoB (0T 3 WTyK)

OpraHU3aTopCKMe HABLIKU TAK Xe AOJIKHBLI MOBLILIATLCA U MOKA3bI-
BATb Cefly+oLUUiA ypOBeHb:

[l ymeTb HanaauTb paboTy 6puraasl Ha 0b6bekTe, BLIMOSHATD
ponb OTBETCTBEHHOro bpuraampa

(1 ymeTb paboTatb HACTABHUKOM, MPOBOAUTL ObyYeHUEe MOHTAX-
HbIM HABLIKAM HAYUHAFOWMX Konner

[J ymeTb npoBepaTb KA4eCTBO U 06em BLIMOSTHEHHbIX Konne-
ramu pa6ot

[J  ymeTb 06LATLCA CO CM@XHUKAMU U C 3aKa3YUKOM pas3sIUUHOro
YPOBHS

L]  camocTtosTenbHO paboTaTb Ha YAGNEHHLIX 06beKTax, 6bITh ro-
TOBbIM K KOMGHAMPOBKAM, CAMOCTOATESIbHO OPraHU30BLIBATH
KOMGHAUPOBKU U NPABUIIBHO OTUYUTLIBATLCS MO HUM

L] YMETH 3aumLaTb UHTEpeCbl KOMNAHUU

TTpoABUHYTLIV YpOBeHb

CambIVi BLICOKUU YpOBeHb paboTbl TeXHUKA, MPAKTUYECKU UHXeHep-
HBIW ypoBeHb. [JOCTUrHYTb ero CNIOXHO, HO 3TO U UHTepecHo. Kpome
yXXe UMerOLUMXCA HABLIKOB U 3HAHUM NOABNAFOTCA HOBbIE, U Tpebo-

BAHWUA HQ 3TOM YPOBHe CaMbIe BbICOKME:
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[J cnocobHocTb onpeaensTb U YCTPAHSTb CIOXHbIE HeMonaakm B
paboTe cucTembl

[J  BBINOSHATb MOHTAX CUMOBBIX 3/1eKTPOYCTAHOBOK, paboTa ¢
BBICOKUM HanpsxeHuem

OpraHW3aTopckMe HABLIKU AOMKHBL 6bITb HQ CAMOM BBICOKOM
ypOBHe:

[J  BbICOKAA CTemneHb OTBETCTBEHHOCTU
[J BbICOKAA CTemneHb AOBEpUS CO CTOPOHLI PYKOBOACTBA
[J  BbICOKAS NOANBHOCTb K KOMMNAHUU

[  BbICOKWIA GBTOpUTET Y TOBApULLEEU

OcHauieHue MOHTAXHUKA/TexHUKa

CoBepLUeHO MOHSATHO, YTO COTPYAHUKU KOMMAHUU AOJIKHBI ObITh
OCHaLLeHbI AN NPOAYKTUBHOM paboTbI. MIMeTb HyXHbIA UHCTPYMEHT,
cneloaexay U T.4.

Honruii onbIT NOKA3an, YTo OTHOLWEHUE K CBOEMY UHCTPYMEHTY U K
obLwecTBeHHOMY — ABe 60nblune pasHULbL. TTo3ToMy NONUTUKA
KOMMAHUU — KAXABIN AONKEH UMeTb MAKCUMASIbHOE KOJINYeCTBO
COb6CTBEHHOTO UHCTPYMEHTA U TOSNbKO AOPOrOM CNeLUanbHbIN UH-
CTPYMEHT AoJIXeH 6bITb OCTYNeH BCeM, HO C COOTBETCTBYHOLMM
KOHTpPOJIeM COXPAHHOCTU. A 3aAa4a KOMMNAHUU — obecneynTsb co-
TPYAHUKY NpuobpeTeHue NMUMYHOro UHCTpyMeHTa 6e3 6onblumx mate-
PUANBHBIX NOTEpb.



HauanbHbIN ypoBeHb

370 ypoBeHb, C KOTOPOrO MOHTAXHUK HaYMHaeT cBoM NyTb. M 0bs3a-
TeNnbHO AONXeH UMeTb Cheayroliye No3uLmu:

v’ OTBEPTKU, NPUYEM KAK YHUBEPCATbHbIE C bUTAMU, TaK U
06bIYHbIE HA CaMbIe pacMpOCTPAHEHHbBIE LWNULIBI

v/ Kycauyku ans kabens

v HOX U CMeHHbIe ne3sus K Hemy (nydwe 2 Hoxa, 60nblion u
ManeHbKUN)

v/ POHApUIK, a Nyuyle 2 (POHAPUKA — HANMOBHBIN U C MATHUTOM
ANA pasmelleHns BHYTpU CTOUKU NPU MOHTaxe

BasosbIl ypoBeHb

Ha 3ToM ypOBHE MOHTAXHUK yXe BbINONHAeT 60NbLMHCTBO 30404
MO MOHTaxXy 06beKTa, MO3TOMY Habop UHCTPyMeHTa paclumpseTcs. K
BbILUenepeYncrieHHoMmy aobasnsercsa crneaytollee:

v' WU30NMUpPOBAHHbIE OTBEPTKU AN pabOThI C INEKTPUYECKUMU
coeanHeHUsMU

V' paclumpeHHbIV Habop 6UT AN yHUBepCanbHOM OTBEPTKU
v NepMaHeHTHbIe mapkepbl (YEPHBIN U KPACHBIN)

v' ypoBeHb (fyulle ¢ MarHUTamm, YtTobbl NpUNUNAn K pasnmny-
HBIM MeTansIMYeCKUM NOBEpXHOCTAM)

v nasnbHoe obopyaosaHue (NasnbHUK, NPUMOM U IIHOCbI)

v’ MmaneHbKue Kycayku ans obpaboTku oTAenbHbIX Xun B Kabe-
nax npy namke pasbemos
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v/ WypynoOBEPT U 3aNACHOM aKKYMYSTOp K Hemy
v/ KOPOHKU U Mepbs ANS AepeBa U MNCOKApTOHA
v/ cTpunnepsbI ANS BUTOU Napbl

V' 06XUMHOM UHCTPYMEHT AN BUTOWU napbl

v' KabenbHbIN TecTep ANS BUTOM Napbl

v UHCTpYMeHT AN paspaenku kabenel B Naty-naHenu

CpenHWA YpoBeHb

370 yxe ypoBeHb He MOHTAXHUKQ, a TeXHUKa. HaBbIkM pacwmps-
rOTCH, CnenoBaTesibHO, U OCHallieHue 6onee cnoxHoe. YacTb U3 HUX
NpeaocTaBnaeTcs KoMnaHueu ans paboTsl Ha obbekTe. A UMeHHO:

v’ nepgopatop

v 6onrapka

v’ 35eKTponobsuk

v' Habop KabenbHbIX NpOTAXKEK

v/ NasepHbI YpoBeHb

v\ KOMNGKTHLIU (peH AN TepMOyCaaok
v/ aKceccyapbl AN paboTel Ha BLICOTE

Tak Xe NoasnaroTCA HOBbIe NO3ULUU UNHCTPYMEHTOB, KOTOpbIE Xe-
laTenbHO UMETDL Y cebs:

v/ nasepHbIM AanbHomep

v\ MynbTuUmeTp



V' UHAMKATOPHAs OTBEPTKA
v/ cTpuUnnep ANns 3neKkTpuyeckoro kabens

V' 06XXMMHOV UHCTPYMEHT ANS 3aA4eNKU MHOTOXUIbHOTO 31eK-
Tpuueckoro kabens

Kak BMAHO, Ha 3TOM ypOBHE BO3MOXHbLI paboThI C YCTPOMCTBAMU NOA
HanpsikeHWeM U Ha BbICOTe, NO3TOMY 0693aTeNIbHLIM YCIIOBUEM SB-
nservcs Hanuuue Aonyckos (YAOCTOBEpeHWU) Ha 3TU TUNLI paborT.

TTpoABUHYTLIV YpOBeHb

OcHalleHWe NPaKTUYeCKU He OTNIMYaeTCA OT OCHALLEHUA TeXHUKA
CpepHero ypoBHs. XKenaTenbHO K UHCTPYMEHTAM UMeTb ellé U HoyT-
6yK, YTOb6bI CAMOCTOSTE TbHO BbIMOJIHATL Ha O6beKTe UHXeHepHbIe
3GAQ4YU U FOTOBUTLCS K Nepexoay B UHXeHepsl.

OCHOBHOE OTNUYUE CNeumanucTa NPoOABUHYTOrO YPOBHS — Ha Ka-
KOM YpOBHe HaXOAUTCS Ka4eCTBO ero paboThl.

Tloarotoska HoyTbyka Kk pabote

Xopowui MOHTAXHUK AOMXeH UMeTb HOYTOYK. B coBpemeHHbIX pea-
JINAX 3TO CTAHOBUTCA OOLIYHBLIM AefloM. M Ha HEM, Kpome PUbMOB
W (pOTOrpauii, HeNI0X0 UMEeTb HEKOTOpbIe NMPOrPAMMBI, KOTOpbIe
MOTYT NpUroAUTbCS Ha 06 bekTe, 0CO6eHHO ecnu ThI OCTANCS OAVH,
6e3 UHxeHepa.

Huxe nonpobyto AaTb CNUCOK 060pYAOBAHUA U NPOTrPAMM, KOTOpbIE
KenatenbHO UMeTb Ans paboyero HoyTbyka. TTOHATHO, YTO CNMUCOK
He OKOHYQTesbHbIM, U OH NMOCTOAHHO U3MEHseTCS.

HauHém ¢ xenesa.
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v XKenatenbHo umetb USB moaem ans
sbrxoaa B MHTepHer. TTo onbITy, B roc-
TeBbIX ceTax Wi-Fiy knueHTa (a B Apy-
rve Teba He AONYCTAT) YAaCTO NPUCYT-

cTByeT 60MblUOe KONMUYECTBO OrpaHuye-

HU, NO3TOMY HOPMASbHLIN HE3aBUCUMBIN BbIXOA, B NHTep-
HeT npuroamTcs Bceraa. MoXHO MCNosb30BaTb MOAEMBI OT
YOTA, MTC, bunaviHa v apyrue, rnasHoe, 4Tobbl CTAbUNBLHO
paboTtanu.

v TTpoBoaHasa cetesas kapta. Ecnu HoyT-
6yK COBpeMeHHbIN U He UMeeT BCTpO-
eHHOW ceTeBOM KapTbl, TO 0693aTeNbHO
Hapo umeThb cetesou aaantep USB. U
obs3aTenbHO MMeTb Npu cebe Naty-
Kopa ANWHOMU 2 meTpa.

v' [1ng HaCTPOMKU MHOIUX yCTPOMUCTB A0 e
cux nop Tpebyetcs noaknHoYeHUe no K" o4 )
UHTepeticy RS-232. U ecnn 8 HoyT- S

R X

6yke HeT Takoro nopta, To aaanTep ¢
USB Ha RS-232 ob6a3ateneH. Jonon-
HUTESIbHO HYXHO UMeTb Kabenb DB-9
«nana» Ha DB-9 «mama» n nepexoa-

HUK DB-9 ¢ «mambr» Ha «mamy». TTo onbITy, Nyule Bcero
npuobpecTtu aaantep pupmel MOXA.

v' O64a3atenbHO Haao umeTb kabenu USB ¢ pasbémamu Ha BTO-
pom koHue USB-B, Mini USB, Micro USB un USB Type C. Ko-
HeuYHo, 4YacTb 3TUX Kabenen MOXHO HAUTU U Y KNIUeHTa, HO
kabenb USB Ha Mini USB 6b1BaeT HaliTu npobnematuyHo.
Bo3u ero c coboti obssatenbHO.



v [na nposepku nroykos ¢ exoaamu VGA HyxeH nubo sbIxon
VGA Ha HoyTbyke (4TO celtuac 6onbluas peaKocTb), nbo ne-
pexoaHuk ¢ HDMI Ha VGA.

v Yp06HO umeTb ellié KOMNAKTHBIM MapLIPYTU3ATOP C BO3MOX-
HOCTbFO NoAakNroYeHus Kk Hemy USB moaema. Yacto 6bisaeTt
TAK, YTO NPOrpaAMMUCT MOXeT paboTaTb AUCTAHLIMOHHO MO
HOYAM, U UTObLI He OCTABNATL CBOM HOYTOYK HOUbFO Ha 06b-
eKTe nyylie OpraHU3oBaTh AOCTYN AN NPOrpaMMUCTA Yepe3
3TOT MApLUPYTU3ATOP.

B obuem, cnucok HenosHbIN. [la OH U He MOoXeT 6bITb NOMHBIM,
XWU3Hb BCeraa npenoaHeceT cropnpusbl. Ho 3toro cnucka obopyao-
BAHWUA XBATUT AN paboThl B 60NbLIMHCTBE NPOEKTOB.

[anee nepexoaum K NporpamMmam, KOTOpbIe XesnaTenbHO UMeTb Ha
TBOEM paboyem HoyTbyke. MbI MCMOSIb3yeM MHOXECTBO passIMYHOro
060pyn0OBAHUS, HO YXe NOSIBUIICS HEeKUM nepeyeHb Toro, C Yem Tbl
BCTPETULLbCA Ydllie BCero Ha obbekte. Cobepu 3TU NpOrpammer B OT-
AesnbHYHO NanKy, YTo6bI NOTOM 6LINO NEerko UX HaXoAUTb.

v TeamViewer unu Any Desk. 3TU nporpammsr HyXHbI AN
TOro, UTO6LI Yepe3s TBOM HOYTOYK UHXeHep UNU NporpammucT
MOT BOUTU B CUCTEMY U AUCTAHLMOHHO NpoU3BeCTU
HACTPOMKU. S He COMHEBAFOCb B TBOUX 3HAHUSIX U YMEHUSX,
HO MYCTb Nyulle OHU NOpaboTaroT, MOKA TbI CMOXellb OTAOX-
HYTb.

v TepmuHanbHaa nporpamma PuTTY. Takmux nporpamm mHoxe-
CTBO, NPOCTO 3Ta Haubosee ya06Has U NpUBLIYHAS.

v' XenaTenbHO UMeTb HECKOMbKO NPOrpamm OT KOMNaHUM Ex-
tron. 310 Toolbelt, DSP Configurator u PCS. Takxe OT Takux
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KOMMaHUI, kak Aten u Kramer. TTocteneHHO y Tebs Hako-
MUTCS LienbIii pag yCTAHOBMEHHBIX MPOrpamMm.

[lononHUTenbHO XOpoLwo UMmeTb Te cneLmguyeckme npo-
FPAMMBI, KOTOpbIE MOTYT NOHAAOBUTLCS Ha TeKylem 06b-
exTe. MIX cnucoK MOoXHO 06CyanTb C UHXEHEepOM.

PexomeHayro umeTb BUAEO U My3bIKY ANt HACTPOUKU CU-
CTeMmbl U MOKasa BO Bpems caaum obbekta. TTocTapartics 3apa-
Hee MOAroTOBUTbL NAMKY C HEATPANbHOM MY3bIKOM U BUAO-
BBIMU (PUNIbMAMU, Nyulwe Npo npupoay. TTposepb KauecTBO
BUACO.

W Hanocneaok. TTepuoanyecku nposepsii 06HOBEHUS YCTAHOBIEH-
HBIX MPOTrPAMM Ha CAUTAX NPOU3BOAUTESIeU, UTObbI Y Tebs Bceraa
61U NocnenHUe BepcuUn.

Kak nepeiiTu Ha yposeHb BbIwe?

TTnox TOT conaar... Hy U MOHTAXHUK TOXe NMOX, eCN He umeeT
ambuumii. TToaTomy pocT B KOMNAHUU OYeHb BaxeH. M oueHb BaxHbI
KpUTEpUU, NO KOTOPLIM MOXHO OLIEHUTb 3TOT pOCT.

CtapT c basosoro ypoeHs

v

McnbITatenbHbId cpok paboTsl B KomnaHuu He meHee 3-X
mecsLes.

CooTteeTtcTBUe TpebosaHUam Bazosoro yposHs.

TToaTBepxaeHWe OT HACTABHUKA U peKOMeHAALIUU OT pyKOBO-
AuTenel NpoeKkTOoB, B KOTOPLIX paboTan cOTpyAHUK.



TTepexon Ha CpeaHuii ypoBeHb

v' Cpok paboTsl Ha basosom yposHe He meHee 0AHOMO roaa.
v TlonHoe cooTeetcTBUE TpeboBaHUAM CpeaHero ypoBHs.

v PekomeHaauuu pykosoamuTenel NpoeKkTos, Ha KOTOPLIX pabo-
Tan COTPYAHUK.

TTepexoa Ha TTpoABUHYTHIN ypOBeHb

v' Cpok paboTbl Ha CpeaHeM ypoBHe He MeHee 2-X nerT.

v' PexomeHaauuu He meHee Yem OT 3-X pyKoBoauTenel npoek-
TOB, Ha KOTOPbLIX paboTan coTpyAHUK.

v TloatsepxaeHue ot eHepanbHOro U TexHUYecKoro Aupex-
TOopos komnaHun TMT .
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PesynbraThz

Hy BOT TbI U NpouMTan BCO KHUTY. YTO-TO NOHAN, YTO-TO HYXHO by-
AeT NOoBTOPUTDL ellé pas. Ho UTo xe nonyuyaeTcs B pe3ynbTate TBOEW
paboTbI U paboTb TBOUX TOBAPULLIEIA?

BoT Heckonbko poTorpagpuit ¢ Hawmx o6 beKToB. ITO pasHoe Bpems
W pasHble ropoaa. M Bce 3To caenana Hawa KOMNAHUA.

doTorpagpupyut cBOU O6bEKTLI, U YAAUHLIE CHUMKU YBUAAT MHOTUe.
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