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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 TPYTITT (TMTI), Tak u 6011ee NpoABUHYTOMY
ANA paclmpeHus Kpyrosopa. A OMbITHBIN CNeLManucT CMOXeT U
CaM OTLICKATb AOMOMHUTeSIbHbIe MaTepuans B MHTepHeTe. TTo-
3TOMY He yAUBNAUCA, YTO TbI HAMAEWD 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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Camoe HyxHoe O BUAeo

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

B cuctemax mynbTumeama npumens-

FOTCA pasnuuHbie yctpouctea. OHU qop- BuaeocurHan nmeer
MUPYHOT U30bpaxeHUs, obpabaTbiBaroT HanpaeneHue, U NO3TOMy
UX U, B KOHLe KOHLIOB, NOKA3LIBAFOT A0SR [DEE P4 EO A
nonb3oeatento (paau 4Yero BCE 370 U BLIXOA BUACOCUTHANIA
Aenaetcs). N3o6paxeHns mexay (Qut) y uerounuka co
yCTpOiCTBAMM NepeaaroTcs nocpea-
CTBOM PA3SINYHLIX UHTEpPelicoB ¢ pas-
HBIMU POPMATAMU CUTHASNIOB. YUTU, UTO

BXOAOM BUAEOCUrHANA
(In) y npuémHuka.

(POPMAT BUAEOCUTHANA U UHTepelic Nepeaaym BUAOCUTHANG
(ynpowéHHo, 3To TUN Kkabens ¢ pasbeEMamm) — 3TO He OAHO U TOXe.
Hanpumep, no ussectHomy tebe uHtepgpericy HDMI moryT nepeaa-
BATbCA KAK LIBETOPA3HOCTHbIE BUAEOCUMHAMBI, TAK U BUAEOCUMHANBI
RGB, npuuém KaxabIh (pOpMaT MOXET UMETb MHOTOYUCIIeHHbIE Ba-
PUAHTLI YACTOT, paspelleHnii U ApYruX NapameTpos.

Ans Hauyana Tebe cneayeT pasnuuyaTh LUGPOBLIE U GHASIOTOBbIE BU-
AeocurHanbt. C aHAaMOroBLIX CUTHAMOB BCE HaYUHANOCh. B otnuume
OT LIMPPOBLIX, UHPOPMALINA B GHANOMOBLIX CUFHANAX MABHO Nepe-
AAETCA YPOBHIMU HANpsKeHUI unu Tokos. Ho B HacTodllee Bpems
OHW YXOAAT B NpOLWSIOe, XOTS NOKa elé YacTo BCTPeuaroTca Ha 06b-
eKTax, 0cobeHHO B CTapbIX cucTemax. Lingpposbie curHanst nepeaa-
FOTCA BCEro ABYMS YPOBHAMMU, OAUH NPUHAT 3a eAUHULY, a APYTrOU
3a HonMb.



Ona Tex, KOMy UHTepecHO

BbIwe TbI NpouMTan MOXET NOKA HEMOHSTHYHO Tebe pasy O Takux
(pOpMaTax BUAEOCUTHanNoB, kak RGB u useTopasHocTHOM (MU KOM-
MOHEHTHOM). X04eTca KpaTKo NMOSCHUTD, YTO 3TO U OTKYAA NOSBU-
noce.

B curHane RGB (0T aHrNMMACKUX Ha3BAHUA OCHOBHLIX LiBeTOB Red,
Green u Blue, To ecTb KpacHerii, 3enéHbIl U CUHUIA) KaxAbIA LBeT
nepeAaérca no oTAeNbHOMY MPOBOAY, U MOJHBINA BUACOCUMHAN
WAET NapannesibHo No TPEM NpoBoAam. ELLE BO3MOXHBI AOMOMHU-
TenbHbIe NPOBOAA ANS CUHXPOCUTHANOB, HO 3TO He 0643aTenbHO.
Yalle Bcero 3TOT TUN BUAEOCUNHANA UCMOSIb3yeTCs B KOMMbFOTep-
HBIX BUACOKAPTAX AN BLIBOAA KAPTUHKU HA MOHUTOP.

C UBeTOPA3HOCTHLIM BUACOCUTHANOM (Yalle Bcero ob6osHauaeTcs Kak
YP:P;) Bcé ropasno uHTtepecHee. OH BO3HUK Npu Nepexoae OT
uépHo-6enoro TenesuaeHus K LseTHoMy. Koraa nossunuce nepsbie
LiBeTHbIE TesIeBU30pbI, TO NOSABUIIACL U Npobriema, B KAKOM BUae
nepenatb Ha HUX KAPTUHKY TaK, YTOOLI €€ MOHUMANU U CTapbie
4yepHo-6enbie Tenesusopbl. X Toraa UHxXeHepbl NpUAYMAnU OYeHb
Kpacueoe pelueHue — no-npexHemy nepenasatb YEpHO-6enyro Kap-
TUHKY, U, OTAENbHO OT Heé, NepeAasaTb CUTHAMLI AN PACKPALUUBA-
Hus.

TToatomy cTapbie 4epHO-benble Tenesmn3opbl MPUHUMASTIU TONBKO Ty
4acTb curHana, rae 6brna YepHo-6enas KapTUHKG U UTHOPUPOBANU
LBeTHbIEe CUMHANLI (OHWM NPOCTO He MOHUMANWK, YTO 3TO Takoe). A
HOBbIE LiBeTHbIE TeneBU3OpbI TaKKe NPUHUMANU YepHo-6enyro Kap-
TUHKY, HO MPU 3TOM OHU MPUHUMANU U Ty YaCTb CUrHANA, KOTOPas
packpawmeana KapTuHKy. M Bce paaoeanuch LiBeTHOMY Tenesuae-
Huro! Hy a ecnu kapTuHKa nepeaasanach, Kak U paHblue, Y€pHo-6e-
NOW, TO LiIBETHOMU TeneBuU3op e€ NPUHUMAJT, G TaK KaK pacKpalmeaThb
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6bI10 Hevem, TO U KAPTUHKY OH MOKa3bIBAN YEpHO-6enyto. U Bcé oT-
nuuHo pabotano!

BoT 1 npuumHa nogaeneHua Takoro CTpaHHOro TUMA 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
CNeumanbHbIX CUrHANOB AN PACKPALWUBAHUS. A BOT AOMOMHUTESb-
HLIX MPOBOAOB AN CUHXPOCUTHANOB He HYXHO, BeAib 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 BbIMUTAaHUS (He 3ps (pOpMAT Ha3bIBACTCS
LIBETOPA3HOCTHLIM) ABYX LIBETHLIX CUTHAOB U3 Y€pHO-6enoro cur-
Hana.

N, KcTaTh, B COBPEMEeHHbIX LIM(PPOBLIX UHTepeiicax Ans nepeaaim
KGpTUHKK UCNOnb3yroTcs 06a TUNA 3TUX BUACOCUTHANOB.

TTpeumylliecTBa LIMGPPOBLIX POPMATOB — BLICOKOE KAYeCTBO U CTa-
6unbHocTb. 3a HUMU byayuiee. [la u obopyanosaHue, B HacTosLee
Bpems, MpeuMyLLiecTBeHHO paboTaeT ¢ LIMGPOBLIMU BUACOCUTHA-
namw. U3 HepocTaTkos — 6osiee TpyaAHAs AUArHOCTUKA Npobriem U
nossfeHne apTeqaKToB CXATUS KAPTUHKU NPU yXyALeHUN KayecTsa
KGHANoB nepeaayu.

PasnuuHbIe UHTepgelichl Nepefayn BUACOCUTHAIIOB MOKPLIBAFOT
LWMPOKUIA AMANA3oH NOTpebHOCTen. AKTUBHO MCMOJIb3yeTcs Kak ne-
peAaya BUAEO NO MeAHOMY Kabento, TaK U No ONTUKe, BKIFOYAS U
WCNONb30BAHUE JIOKATbHBIX BBIYUCIIUTENbHLIX ceTel. Hennoxo



passuBaeTcs 6ecnpoBoaHas nepeaava U3obpaxeHU Kak ¢ UCNOosb-
30BaHWEM 6eCnpOBOAHLIX NOKASBHBIX CeTel, TaK U OPUFUHANBbHBIX
NpOTOKONOB.

$opmaTbl Nepeaayn BUAEOCUrHASIOB

Ecnu nocmoTtpeTb cneumanbHyro MTepatypy, TO OKaxXeTcs, YTo
(POPMATOB AJS1S MepeAaym BUAEOCUTrHANa HannoaunIu coTHU. Pasbu-
paTbCs CO BCEM 3TUM UHTEpecHO, HO A0NTO U HyaHo. TToaTomy
3aecb 6yaeT OYeHb KpaTKas BEDKMMKA U3 3TOrO MHOroobpasus, npak-
TUYECKU TOJSBKO TO, YTO NPUTrOAUTCS Tebe ANa BLICYLUMBAHUA UH-
XeHepa Ha 06beKTe C YMHBIM BbIpaXeHUem nuua.

YCnoBHO camMu BUAEOCUTHANBL AeNATCS HAa CUTHABLI CTAHAAPTHOMO
paspelleHuns, BLICOKOTrO paspelleHUs U CBepXBLICOKOro paspelueHus.
dopmaTbl ANs Nepefayu CTAHAAPTHOrO paspelueHUs 6bIBArOT Kak
aHanorosble, TaK U LMgpoBbIe. A 60nee coBpeMeHHbIe CTaHAApTLI
BBICOKOTO U CBEpXBbICOKOrO paspelleHns 6bIBAOT TONMbKO LMGpPO-
BbIE.

Ona Tex, KOMy uUHTepecHO

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

Yawe Bcero B Poccum B MHCTANNAUMAX UCMOSb30BASICS GHASTOT OBLIW
POpMaT C cUCTemoU LBeTHoCcTU PAL (xoTa cTaHAGPTHLIM ANA 3pUp-
HOro TeneBelaHus y Hac 6611 SECAM). KapTuHKa umeeT pukcupo-

BAHHOE KONWUYeCTBO BUAUMBIX CTpOK — 576 (a Bcero CTpok B BUAEO-
CUTHane, BMecTe ¢ HeBUAMMBIMU, 625) U pasHoe KonuYecTBO Tene-
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BU3NOHHBLIX NUHUA (TBIT) — ot 240 B 6bITOBBIX BUACOMArHUTOPO-
Hax ao 720 B Tenectyausax. O6patu BHUMaHue, Yto TBJT — 370 Bep-
TUKasbHbIE NIUHUU B U306paxeHUn.

YETKOCTb TeNeBU3UOHHOM KapTUHKN U3MepSHOT KaK MO rOpU3OHTANM,
TaK U MO BEpPTUKANU MPU NOMOLLUY CMeLmanbHON HaCTpoeYHoU Tab-
nuuet. [1na 3TOro HaAo CMOTPeTb Ha Takue NoslocaTeHbkue Nupa-
MUAKU B LIHTPASIbHOM Kpyre U B
Kpy>OuYKax Mo yrnam Tabnmuer.
TTocunTaTb paspelleHne No TOUKAM,
KaK 3TO onpenens-oT B KOMMbFOTEPHBIX
CUrHanax, HeBO3MOXHo. Beab curHan

AaHASIOroBbLIN,

OTHOLWeHWe CTOPOH NpU CTAHAAPTHOM paspelleHUn B Tenesuae-
HUM — 4.3 (YMTaeTCa Kak YeTbIpe K TpeéM). Kaapoeasa yactoTa co-
ctasnset 25 Mepu (1o ecTb 25 KaapoBs B cekyHAY), HO Tak Kak Kap-
TUHKA NepeAaeTcs NonyKaapamu (cHavana Bce HeYéTHbIe CTPOKU, a
3aTem YETHbIE), TO YacToTa nonykaapoe coctasnset 50 epu. 310
YMeHbLUaeT mepLaHue KapTUHKK. KcTaTu, Takas passEépTka Ha3bIBa-
etca yepecctpouHoi (Interlaced).

KomnbroTepHbIe CUTrHamMbI CTAHAGPTHOTO paspelleHUs TaKkke UMeroT
OTHOWeHWe cTOpoH 4:3 u pasmep KapTUHKM oT 320x240 Touex (yxe
3a6b1ThIV popmaT CGA) ao 1600x1200 Touek (qpopmat UXGA). Boc-
npoussoamTCa A0 16-TM MUNIUOHOB LiBeTOB (3TO He TaK yX U

MHOr O, B TenesuaeHuu LpeToB ropasao 6onbuwe!). Yactota kaapos
coctasnsert ot 25 no 120 lepu (MHOrMe napameTpbl 4OCTASIUCD B
HacneacTBO OT AMEPUKAHCKOU cucTemsl TenesuaeHus NTSC, seab
KOMMbFOTepbI pa3pabaTbIBANUN MMEHHO Tam). Yallie BCero B KOMMbHO-
TepHOM CUTHare NepeaaroTCs BCe CTPOKU OOHOBPEMEHHO — U YET-
HbIe W He4yéTHbIe, TO eCTb MOMHbIN Kaap. TaKoW peXum HasbIBaeTcs



nporpeccueHol (Progressive) passépTkou. YepeccTpouHas pas-
BEPTKA A0 CUX MOP NMPUCYTCTBYET B HACTPOMUKAX BUAEOKAPT, HO UC-
nonb3yeTcs OYeHb peako (aaxe TpyAHO MpUAYMATb, KOMY OHG CeU-
uac HyXxHa).

CoBpemeHHbIe pacnpoCTpaHEHHbIE POPMATLI BUACOCUTHAMA HA3bIBA-
toTCS popmaTtamum BbIcokoro paspetweHus HD (High Definition) u
UHD (Ultra High Definition), u oavHaKoBbLI ANs KOMMNbFOTEPOB U BU-
AEOYCTpPOUCTB (XOTS OTNIMUUA, KOHEYHO, uMeroTca). U oHu Bceraa
LUmMpoBbIe.

CTaHAAPTHLIM OTHOLWeHUeM CTOpOH aBnseTcs 16:9, Ho Bcé valle no-
SABNAFOTCSA YCTPOUCTBA C OTHOWeHUsSMU cTopoH 16:10, 21:9 u aaxe
6onble.

Ona tex, Kkomy uHTepecHO

KonuuyecTBo LBeTOB B LUGPOBOM KapTUHKE OnpeaensaeTcs Konude-
CTBOM 6UT, KOTOPLIMU KOAUPYETCA KAXAbIA U3 OTOBPaAXAeMBIX LiBe-
TOB — KPACHBIN, 3eNEHBIN U CUHUIA (cokpawéHHo RGB). B 60nbLumH-
CTBe Ccry4yaeB OTBOAUTCA MO 8 6UT Ha uBeT, YTo AaeT 256 yposHel
APKOCTU Y KAXAOrO LiBeTa, a B CyMme cocTaensget 16 mmnnuoHos
usetos (MPOCTO NepeMHOXb Tpu pasa 256 camo Ha cebs).

3TOro AOCTATOMHO ANS KOMMbFOTEPHBIX KAPTUHOK, HO He XBaTtaet
ANA XUBOTO BUAEO. Ha NNasHbIX nepexonax MOXHO yYBUAETb CTy-
MeHbKK B LiBeTax. TTo3ToMy Ans TenesnaeHUs UCronb3yeTcs Koau-
poeaHue no 10 6uT Ha uBeT, YTO Obecneumeaet bonee 1 munnuapaa
LIBETOB.

Kaxetca, uto 6onblue yxe Hekyaa, HO ANS MeAULIMHLL U KapTorpa-
(PUU UCNOSIb3YHOT KOAUPOBAHUE U ¢ 12 6uTamu Ha useT!
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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 YacToTa
KaapoB ualle Bcero BbIbupaertcs
pasHou 60, a uBeToBas cybauc-
KpeTusaums 4:4:4. Ectb v ewe
6onee rnybokue napamerpbr
BUAEOCUTHANa, HO 3TO UHTe-
PecHO TOMbKO ANs O4eHb Npo-
ABUHYTBIX.

LiseToBas cybauckpeTusauma (3a-
NMOMMUHATb He HaA0) — 3TO XUTPBIA
MeTOofA KoAUpOBaAHUA LgeTa. TTpo-
CTO HAAO 3aNMOMHUTb, YTO KOrAa
BuaULWDL umppel 4:4:4, To 310 NON-
HBIM CUTHAN U 3TO roauTCa Ans
KOMMbFOTEPHOM KapTUHKU. A Koraa
BUAULWD B onucaHum 4:2:2, 4:2:0
unu soobue 4:1:1, To 3To roamnTca
TOJIbKO ANS NPOCMOTpPA BUAEO.

U3peaxa scTpevarotca curHanst 720p unum 1080i. Ux moxHo npume-
HATb TONbKO B KpaHem cyyae, a 1080i Booblue NnpoTUBONOKA3aH

6onbwmnM 3KPAHAM U3-3a CUJIbHOIO APOXAHUS KAPTUHKU.

~d- B OMMCaHUAX yCTPOUCTB YACTO MOXHO YBUAETb KaAPOBLIE Ya-

‘/ﬁé ctotbr 60 Mepu 1 59.94 Tepua. Bpoae Lumgpbl o4eHb 6nm3ky,
HO ecnu nepeaarolliee U NpUHUMArOLLLee YCTPOMCTBA NOA-
AEPXUBAFOT pasHbIe YACTOTLI U HET OAUHAKOBLIX 3HAYEHUN,
TO CUTHAN He NPOMUAET. DTO pasHble opmarsi!

Hy v ana ntobonbitHbIx. Yactota 59.94 kaapa B cekyHay no-
SBUIACH U3-3a BHEpeHUs LIBETHLIX TeneBU3opoB B AMepuUKe.
TTpULINOCh HEMHOTO YXaTb BUACOCUIHAN, YTOBLI MOMe-
CTUIICS 3BYK B 06U TeneBUsUOoHHLIN curHan. A B Espone
Takow npobrembl He 6b1N10, U TAM eCTb TONbKO KaApOBAs Ya-

ctota 50 lepu.



Celiyac Bcé bonblue UCcnonb3y-
eTcs qpopmar (BepHee Lienas
Ky4a qpOpMaTOB), KOTOpBIM
Ha3bisaroT UHD unu 4K. Ho Tak
KaK CTaHAGPT AOBOJIbHO MOIO-
AOU U UMeeT MHOXeCTBO
HeyCTOSBLUMXCS NAPAMETPOB, TO
pa3bupaTbCca 34echb CO BCEMU
TOHKOCTSMU NPAKTUYECKU He-
BO3MOXHO. TTpocTO 3aNOMHM,

KomnaHusa Extron obosHayaeT
yCTPOUCTBA, KOTOpbIE NOAAEPXKU-
BAFOT NOJIHYHO CMNEeLUPUKALUIO
4K, cnepyrolWM 3HAYKOM:

TRUE LT3

SPECIFICATION

O6paT BHUMAHUE, YTO 3TOT 3Ha-
UOK MMeeTCs He Y BCeX YCTPOMUCTB,
KOTOpbIe OTMeYeHbI Kak paboTaro-
Wwme B popmare 4K.

4TO COb6paATH MOSHOLIEHHYHO CU-

ctemy 4K c HopmanbHoOM Kaapo-

BOM 4YACTOTOW MOKa eLé o0YeHb TpyaAHO U aoporo. M ecnu Ha ycTpoii-
cTBe Unu kaberne HaNUCAHO, YTO OHU NOAAEPKUBAIOT CcTaHAApT 4K,
TO NOCse BHUMATESbHOrO MpOYTEHUS XapakTepucTuk nony4aercs,
uto B 90% cnyyasax 3To maneHbKUA 06maH oT npouseoauTens. Ho
CUTYaLUA NOCTOSHHO YITyyllaeTcs, U CKOpO 3TOT (POPMAT CTaHeT
npeobnaaaroLmm.

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

Ona Tex, KOMy uUHTepecHO

TTocTosHHOE pasBUTUe PopMaToB A06aBNSET HOBbIE TEPMUHLI, KO-
Topble Tebe xenaTenbHO 3HATh. PaccmoTpum HekoTopbie U3 HUX.

4K UHD — unu Ultra High Definition, 3To qpopmar, koTopbIi onu-

CbIBAeT KapTUHKY paspeleHnem 3840x2160 nukceneli (oTHOWeHUe
CTOpoH 16:9) u ¢ pasHbIMU YacToTamu kaapos. O6bLIYHO, KOTAa roBO-
paT Npo curHan 4K, To UMeroT B BUAY UMEHHO 3TOT (pOpMaT.
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2K DCI — qopmar Hasbieaetcs Digital Cinema Initiatives u onucer-
BaeT KapTUHKY ¢ paspeleHnem 2048x1080 nukceneii. N us Hasea-
HUS MOXHO MOHATb, YTO 3TOT POPMAT 6bLN pa3paboTaH AN KUHema-
TOrpagpuu.

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

8K UHD — 370 opmart yxe umeet paspelerHue 7680x4320 nukce-
new. 3TO MHOrO.

HDR — 3T1O0T TepMUH BCTpevaeTcs Bce valle. M osHauaeT oH High Dy-
namic Range, unu, No-pyccKku, BLICOKUN ANHAMUYECKUA ANAMA30H.
To ecTb B YCTPOMUCTBAX C TAKOM XAPAKTEPUCTUKOM LiBeTa KOAUpPY-
FOTCSA He BOCEMbHO 6UTAMMU, a AecaTbro UNU AseHaauaTbro. TTpo yYto
TbI yXe YATAN BbIlLe.

3awmra BUAEOUHPOPMALIUU

3Ta 4YacTb HAXOAUTCA 3A4eCb TOSNbKO AN NOHUMAHUA np06neM Y Hanaa4ukos
MyanMMeAMﬁHhIX cuctTem.

YT06bI HOpMAnbHbIE NHOAU He MOTIU CMOKOUHO KOMMPOBATH U
CMOTpETb PUNbMBI, 6611 NPUAYMAHA CUCTEMA 3ALUUTEI BUAEO OT
konuposaHua — HDCP (High-bandwidth Digital Content Protec-
tion — «3aWMTA LWWMPOKONOSIOCHOTO LIMGPPOBOTO COAEPKUMOTO»).
Cuctema 6b1na B3nomaHa 14 ceHtabps 2010 roaa v sbINOXeHa B
cBoboaHbIv aocTyn. C Tex Nop KAXAbIMA KUTael MOXeT cAenaTb
YCTpPOICTBO, KOTOpOe 06X0aAUT 3Ty 3aWwmTy. HO Tak Kak BCe Bapu-
GHTBI NPefyCMOTPeTb HEBO3MOXHO, TO B UHCTANNALMAX 3Ta 3aLUMTA
AO CUX NOP NPUHOCUT pasHbIe HEOXKUAAHHbIE NAKOCTU.



Ona Tex, KOMy uUHTepecHO

Kak noHaTb, Yto cpaboTtana 3awmTa BUACO OT KONUPOBAHUS? PasHbie
NpPOU3BOAUTENU NMOKA3LIBAFOT 3TO MO-CBOEMY, HO Ydlle BCero BbIBO-
AUTCA 3KpaH 3en1éHoro Lgeta. TTo3ToMmy, KOraa Thl BUAULL BMECTO
KAPTUHKM 3eNEHbIN 3KpaH (UM KapTUHKK BOOGLLE HeT) — UM npo-
6nembI ¢ 3aWUTOU. M, KCTaTU, 3BYK NPU 3TOM MOXeT NpeKpacHo BOC-
NpOU3BOAUTBLCS.

Ucnonbsyemsie UHTepgenctr ANS BUAEOCUMHAOB

Kak TbI yXe NOoHaM, B MySTbTUMEAUUHBIX CUCTEMaX UCMOSb3yeTcs
60nblUOe KONINYECTBO POPMATOB PA3SINYHBIX BUAEOCUMHANOB. A
Beflb 3TU CUTHaNbI TpebyeTcs NepeAaBatb OT YCTPOMCTBA K YCTPOU-
cTBYy. BOT TYT U nossnsaeTca NoHATUe UHTep@elica, TO eCTb TOro, YTo
CBA3bIBACT pasHbIe YCTPOMCTBA. M TbI AOSIKEH Hay4YUTbCa NPABUSBHO
onpenenatb TUMNbL MHTEP(PEUCOoB FNSAa Ha PA3bEMBI U HAAMUCU Ha
HUX. M He nbITaTbCca BCTABNATL Kabenb DP B rHespo HDMI.

Ona tex, KoMy uHTepecHo

CnoBO «UHTEpEnC» YacTo UCMONb3yeTCa UHXeHepamu u byaeT ne-
puoAMnYecKU BCTpeyaTbes Aanee. YTo xe oHo 0603Ha4aeT?

Camo cnoBo NPoUCXoaUT OT aHrnunckoro Interface. B sonbHom
TONKOBAHUW 3TO MPaHULIG Mexay 06 beKTaMU U Npasuna B3aumo-
AEUCTBUA Mexay 3TUMU obbekTamu. M cam uHTepperic moxeT 6bITb
He TONbKO B BUAE Pa3bEMOB Ha 060PYAOBAHUU, HO U HemaTepuasib-
HBIM, KGK UHTEpenc Mexay KOMMbFOTEPOM U YenoBekom (K npu-
Mepy, NpuBbIYHbIE OKOWKM Windows Ha 3KpaHe MOHUTOpA SBNAHOTCA
TPAPUUECKUM UHTEPPEIACOM).
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HDMI (High Definition Multimedia Interface)

HOmli

B HacTosLlee Bpems 3TO 0AWH U3

CAMbIX pacipOCTPAHEHHBIX LIMGPPOBLIX UHTEp(En-

cos. CTaHaapT 6611 co3aaH B 2002 roay 6onbLwon
é rPynnov KOMNAHWUIA U pa3BUBAETCS NOCTOSHHO.

- Camu pasbeMbI OTNNYAFOTCS KOMMAKTHOCTBHO U

HaAEXHOCTbHO.

Y pacnpocTpaHEHHOCTU 3TOro CTAHAAPTA eCTb U OTpuLiaTesibHoe
CBOMCTBO — OFPOMHOE KONUYECTBO HU3KOKAYeCTBEHHBIX AelUEBbIX
kabenel (Yalle BCero OHU UAYT B KOMMNIIEKTAX C YCTPOMUCTBAMM).
CTapaiica He UCNOJIb30BATb UX MPU MOHTAXE CUCTEM.

Cam UHTepelc paspabaTbIBasics
KaK 6bITOBOM, OTCHOAG U ero
60bLIOM HelOCTATOK — HeT XO-
polero CTaHAAPTHOrO Kpene-
HUS pasbéma K rHesay. B cnox-
HBIX CUCTEMax B 3aMKHYTOM

KomnaHus Extron npuaymana
cBoé kpenneHue ans HDMI kabe-
nelt. Ho oHO NoaxoaUT TONbKO
ANS YCTPOUCTB 3TOU (PUPMBI U
AaxXe He ANa Bcex Kabenew.

NpOCTPAHCTBE annapatHoro
WKaga 370 0cobeHHo olyLa-
eTcs, BeAib AOCTATOYHO HQ MUI-
NUMeTp BLIMTU pasbeMy U3

rHes3aa, Kak CUrHan nponaaaer.

A HaliTU 3TO MecTO U BCTABUTL PasbEM 06paTHO UHOTAA OYeHb
TPYAHO U Heyao6Ho. PasnuuHbie NpoussoanTenu pelaroT 3Ty Npo-
6nemy no-pasHoMmy, Npyu 3TOM eIMHOrO CTAHAAPTHOTO pelueHUs A0
CUX Nop Her.



TTpy KommyTauum obopyaoBaHUs 06a3aTenbHO NpoBepsi, Npeay-
CMOTpern U UHXeHep B NpoeKTe CPeAcTBa ANS (PUKCUPOBAHUS Ka-
6ens HDMI 8 rHe3ae. M ecnu npeaycmotpen (Yyaeca Bce-Taku 6bI-
BAOT), 0693aTesIbHO UCNONb3YlA 3TO!

Pazbémbr HDMI copepxat 19 KOHTAKTOB U Yallie BCero BLINOMHS-
FOTCA B TPEX POPM-PAKTOPAX:
HDMI (Type A) — Haubonee pacnpoOCTPAHEHHLIN U NPUBBIYHBIN

BUA pasbema.

Mini-HDMTI (Type C) — uspeaxa BcTpeyaetcs B HOyTOyKkax, no-
3TOMY B HACTOSIbHBLIX BPE3HbIX JIFOYKAX UHOFAQ MOHTUPYHOT Kabenu
C 3TUMU pasbLEMAMU ANS NOAKNFOYEHUS TAKUX HOYTOYKOB.

Micro-HDMI (Type D) — oueHb peako BCTpevarowmiica TUN pasb-
€ma, 6bIBaeT B MUHUATFOPHLIX YCTPOUCTBAX.

=, S <

Type A Type C Type D

Ona tex, KoMy uHTepecHo

B ctaHaapTe HDMI kpome Tpéx BbIlenepeuncneHHbIX pa3bemos
AONOSHUTEsIbHO onucaHsl elwe 2 — Type B u Type E. Cnbrwan o Ta-
Kux?

Type B 66101 pa3paboTaH B CGMOM Hauasie UCMNOJIb30BAHUS 3TOMO
CTAHAAPTA, U NpeAHA3Ha4ancs Ang nepefayy BUAeO NOBbILEHHOro
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kayecTBa. OH NPOCTO YTPATUN AKTYASIbHOCTb, BeZlb TAKOE BUACO Ceu-
yac ferko nepenaercsa kabensmm co BCeMu OCTANbHLIMU Pa3b-
EMamu.

A pasbém Type E ucnonbsyerca 8 asTomobunax. OH umeeT cneum-
QNbHLIN KOPMYC U 3aLWENKU, YTObbI CoeiHeHue He cTpaaasno ot
rpA3U U TPACKMU.

®opmat HDMI nepena€t He TONbKO BU-
Ae0, HO U MHOTOKGHASbHLIW 3BYK. OTO

B nepsoit Bepcuu op-
OYeHb YA06HO NpU KOMMYTALIMU CUMHQ-

mata HDMI nepeaasancs

nos, HO ecnu 3ByK TpebyeTcs o6pabaTbI- 3BYK OT ABYX A0 BOCbMMU
BATb OTAESIbHO OT KapTUHKM (a B HALIUX KaHanoB. HaumHas co
CUCTeMax Yallie BCero MMeHHO Tak), TO BTOPOW BepcUM Konude-
B CXeme NoaBnaHoTCS YCTPOUCTBA ANS CTBO KAHANOB 3BYKQ BO3-
Ae3mbeanposaHus (U3eneveHuns) 3eyKa pocnio Ao 32-x.

W3 BUAeOCUrHana u 3mbeamMpoBaHUA
(BCcTpanBaHUA) ero B BUAEOCUMHAT.

[lononHUTeNbHO AAHHLIN BUAEOUHTEPPEC MOXeT NepeaasaTb CUr-
HanbI ynpassieHWs 6bITOBOM 3/1eKTPOHUKOM (Hanpumep, BKNHOYATD
WU BLIKMHOYATb TEN1eBU30p), HO 3TO peiko NMPUMeHseTcs B Npogec-
CUOHANBHBIX UHCTANNALUUSX.

Ona tex, KoMy UHTepecHO

TTpocmaTtpueas HacTpokm KK naHenel unm Tenesnsopos Ha 06b-
exTe, TbI MOT 06paTUTb BHUMAHWE HA TAKOM MYHKT MeHHO, KaK
HacTpolku npotokona CEC. 310 npotokon ynpasneHus 6bITOBLIMU
ycTporicteamum Yepes kabenm HDMI, u umeet nonHoe HassaHue
Consumer Electronics Control.

Kak yxe 6b1Nn0 CKa3aHO BbIWe, BPSA MU B HAWWX NpOeKTax oH byaeT
npUMeHeH. TyT OH TONbKo Ans obLien MHPOpMaLMKU Ans Tebs.



CnepyeT pasnuyatb Bepcum UHTepgeiica HOMI y ob6opyaosaHus.
Yem BbIlwe Bepcus, Tem 6onee Ka4ecTBeHHbIN CUrHAM MOXHO Mnepe-
AaTb. HAAO NOMHUTB, UTO HOPMAIIbHO NepeAaBaTb MOJTHLIA CUMHAN
4K MOXHO TONbKO C Kabenem U UHTepPercamm Ha YCTPOUCTBAX
Bepcum He Huxe 2.0.

Ona Tex, KOMy UHTepecHO

NHTeppenic HDMI, kak u apyrue selm, NOCTOSHHO pa3BmUBaeTCS.
TTosTomy BCE Bpems NosBNSHOTCS HOBbIE U HOBbIE Bepcuu. [ns no-
BbILUIEHWA TBOEWU FPAMOTHOCTU KPATKO PACCMOTPUM UX OCHOBHbIE
ocobeHHOCTW.

1.0 — HauanbHas Bepcusd, ¢ noaaepxkon paspelweHus ao 1080p (Ho
TOJIbKO NpU UCMNOSIb30BAHUU Kabeneli ¢ pasbémamum Type B) u kaa-
posoi Yactotot Ao 60 epu (To ecTb 60 Kaapos B cekyHAy). 3BYK
nepeAaBarncs TONbKO MO ABYM KAHANAM.

1.1 — no6asunu 3aWUTY 3BYKA OT KOMMUPOBAHUS U YBESIUUUIIU KO-
NUYeCTBO KAHAMOB A0 MNATW.

1.2 — pobasunu pasHble ynyuleHUs, B OCHOBHOM ANS paboTeI ¢
KOMMbOTEPAaMU.

1.2a — Tenepb Yepe3 3TOT kabenb CTANIO BO3MOXHLIM YNpasnsaTh Te-
nesusopom (nossuncs npotokon CEC).

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

1.4 — Tenepb cTano BO3MOXHBIM Nepeaasatb 4K, Ho ¢ yacToTon
scero 30 kaapoe B cekyHAy, U, Kak Bceraa, A06asmnu elwe pasnuu-
HbIe ynyJdleHus. 3ByK CTan BOCbMUKAHANbHLIM. M nossuncs pasbem
Micro-HDMI (Type D).
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1.4a v 1.4b — npoponxanu ynyywarb U ynyywaTb.

2.0 — HakoHel noaaepxusaetca opmat 4K c yactoTor kaapos 60
Mepu. TTosBunacb BOSMOXHOCTb MOAKIFOYATL LWMPOKME ancnneun (c
COOTHoOLWeHWeM cTopoH 21:9). 3Byk cTan umetb 32 kaHana. U ewe
Ky4a ynyulleHu no menoyu.

2.0a 1 2.0b — npogonxanu ynyywartb U ynyylwatb (UHXeHepam xe
HAAO YeM-TO 3aHUMATLCS).

2.1 — tenepb nopaepxumeaetcs 4K, 8K n 10K. B obwem, nyuwe He
6bIBaerT.

2.1aw 2.1b — v onaTb ynyyweHus.
2.2 — camas nocrefHss Ha AaHHBIA MOMEHT BpemeHU Bepcus.

TTpononxeHue cneayer...

Ona tex, KoMy uHTepecHo

Ecnu TbI uHTepecosancs kabenamu HDMI, To mor 06patuTb BHUMG-
HUe, YTO HeKoTOopbIe U3 HUX uMmeroT mapkuposky HDMI Ethernet
Channel. Yto xe 370 Takoe?

MHoruve cospemeHHbIe ycTpOUCTBA UMeOT pasbémbr HDMTI ¢ no-
meTkon HEC. OHM noanepXxuBaroT nepenadvy He TOSIbKO BUAEO U
3B8YKa, HO U Nepefayvy AGHHLIX, HANpUMep, AN A0CTyna B MHTepHeT.
Kabenu ans Takoro pexuma paboTbI HEMHOFO OTNIUYAHOTCS OT CTAH-
AapTHLIX. OAHAG U3 Nap NpOCTLIX NPOBOAHUKOB MepesesiaHa B BUTYHO
napy, TO eCTb KOSINYeCTBO CaMUX NMPOBOAOB U KOHTAKTOB He U3Mme-
HWUNOCb.

U, kctatu, utobbr 310 paboTano, oba pasvéma HDMI y oboux
YCTPOMCTB AOJSIXHBI UMeTb nomeTky HEC.



[nsa ocobo poTowHbix — kabenu HDMI opuumanbHO He umeroT
BEpCUM, pasfinyHbIe NOANUCU B VIHTEpHeT MarasuHax — 370 TBOpYe-
cTBO NpoaasLos. Kabenu pasnuuarotcs mexay cobou no nponycka-
eMOW MoJioce YacToT. Yem LimMpe Nosioca — Tem KavyecTBeHHee Ka-
6enb. HeKkOTOpbIM MPU3HAKOM KaYecTBeHHOCTU Kabens moxeT crny-
XUTb LBeT pasbéma. KentosaTble pasbeMbI UMErOT NOKpbITUE (B
WAaeane 370 nosonota). Ho aaxe ecnu 310 Apyroe NOKpbITUE, TO
BCE paBHO BUAHO, YTO NMPOU3BOAUTESIb XOTb YTO-TO Aenan Ans ynyu-
WeHWs Kabens, a 3TO yxe Hensoxo.

\@ Coeet ot Tletpa TletpoBuua

PaHee otmeuancsa 6onblwon HeaoctaTok pasbémos HDMI.
37O OTCYTCTBUE MEXAHUYECKOW 3aLLENKU, NOITOMY OH MOXeT
BbICKAKUBATb U3 FHe3Aa NpU BHeWHUX Bo3aeicTeusx. TTo-
3TOMY MpU MOHTaxe 0653aTeNbHO U3yYalt TO, KK MOXHO
YKpenuTb 3TOT pasbém B rHesae (a 'y MHOrUX npoussoauTe-
neli Takoe NpeAyCMOTpPeHO), U, NpU BO3MOXHOCTU, BCeraa
nonb3ymca aTum. Jlnbo pukcupyr camum kabenu HDMT Tak,
UTO6bI OHU He MO U BBIXOAUTL U3 pasbémos. TTosepb, 3TO
OYeHb BAXHO.

Ona tex, KoMy uHTepecHo

TTpu AemoHCTpauum n3obpaxeHus Ha KAKOM-HUbYAb MOHUTOpe XO-
yeTcs, YTO6bI NAapamMeTpbl 3TOro U306paxeHUs aBTOMATUYECKU
HACTPaMBANUCh HAUNYYLWUM 06pa30OM NOA XAPAKTEPUCTUKM 3TOTO
MoHUTOpa. CAenaTb 3TO MOXHO U BPYYHYHO, MPOUUTAB UHCTPYKLIUKO.
Ho ropasfo npuatHee, ecnivt 3T0 NpOU3OUAET aBTomaTUyecku. To
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eCTb UCTOUHUK BUACOKAPTUHKU KAKUM-TO 06pa3om AOSKeH NOHU-
MaTb, YTO K HeMy MOAKIIFOYEHO, U Kakue BUACOpPeXUMBL AaHHOe
yCTPOUCTBO NoAAepXUBaeT.

MmeHHo ana atoro u 6b1n paspabotaH ctaHaapT Extended Display
Identification Data (EDID), koTopblii coaepxuT 6a30ByHO UHPOP-
MALMFO O MOHUTOPE U ero BO3MOXHOCTSX, BKMFOYAS UH(POPMALIUKO O
MAKCUMAIIbHOM pasmepe u3obpaxeHus (U 060 Bcex NpomexyTou-
HBIX pasmepax), LIBETOBbIX XAPAKTepUCTUKAX, 3aBOACKUX MpeaycTa-
HOBJEHHBIX TAUMUHIax (BpemeHHbIX NapameTpax CUrHana), FrpaHu-
LlaX YaCTOTHOrO AnanasoHa. Ewwe Tam coaepXmTcs HasBaHUe nNpous-
BOAUTENS U HA3BAHWE MOAETTU MOHUTOPA, ero Pasmep U CepUHbIN
HOoMep. A TaKXe eCTb UH(POPMALIUS O TOM, UMErOTCS JIU FPOMKOTO-
BOPUTESIU B MOHUTOPE U KAKOM 3BYK OHU MOTYT BOCNPOU3BECTU.

370 OTNUYHO paboTaeT, KOrAa Ha BbIXOAe KOMMbOTEPA UMU Nileepa
Cpasy NOAKNFOYEH MOHUTOP. HO B CNOXHBIX UHCTANNALUSX, CO MHO-
KeCTBOM MPOMEXYTOUHLIX YCTPOMCTB, HACTPOUKU 3TUX NAPAMETPOB
AOCTABNAFOT HemMaso ronoeHon 6onu. Kctaty, UMeHHo us-3a 3Toro
B CUCTemax, Npyu HeobxoAUMOCTU, NOABNSFOTCA TAKUE YCTPOUCTBA,
Kak amynatopsr EDID.

U ewé. [loporue npogeccuoHanbHbIe yCTpOUCTBA, KOTopble pabo-
TarOT C BUAEOCUTHANAMM, NO3BONAFOT paboTaTh U C NapameTpamu
EDID Ha BXOAaAx U BbIXOAAX,  AelUEBbIe HUKAK He 06pabaTbIBarOT
3TK napameTpsl. BoT Tebe v oaHa U3 NpUYMH, NoYeMy BpoAe OAUHA-
KOBbIE YCTPOMCTBA PA3HBIX (PUPM UMEHOT TaKyrO 60MbLUYHO pasHULLY
B LieHax. Bce neno B menouvax (kaxywmxcs).



DVI (Digital Visual Interface)

STOT UUPPOBOI UHTeppelic bbLn paspaboTaH B 1999
roay komnaHueit Digital Display Working Group kax
3ameHa aHanoroeoro uHTepgetica VGA (npo Hero 6by-
AeT Aanblue), NO3TOMY YaCTb Pa3bEMOB COACPKUT B
cebe KOHTAKTBLI U ANIS 3TOFO GHANOrOBOIO TUMA CUT-

Hana. CneuuanbHbIe NepexoaHUKU U NepexoaHbIe
kabenun No3BONAFOT NOAKNFOUUTL cTapoe 060pyAOBAHUE K STUM BbI-
XOAAM, HO HGA0 BHUMATESbHO CreAuTb 3a TUMOM BLIXOAHOrO pasb-
EMa.

BapuaHTOB MCNONHEHUs 3TOro UHTep@elica MHOXeCTBO, HO BOT Ca-
MbIe pacnpoCTpaHEHHbIE!

DVI-I — cambIvi yHUBEpCAsbHLIM BAPUAHT. Mime-
eTCca U aHaNOoroBas U LM@pPOBAS Nepeaaya cUrHana.
MoxHO npumeHUTb NepexoiHukK Ha VGA.

DVI- (Dual Link)

DVI-D — Tonbko umgpposas nepeaada. Henbss
NPUMEHUTb NepexoiHUK Ha VGA, aa OH U He Bo-

DVI-D (Single Link)

TKHETCH, eClU TONbKO He NpUMeEHUTL cuny.

ENEEEEEE
ANEEEEEE —
EEEEEEEE
DVI-A — TonbKo aHanoroeas nepeaava CUrHana. GVID (ual L
MOXHO U HYXHO NMpUMeHaTb NUBO NepexoaHUK,
nmbo nepexoaHou Kabenb Ha VGA. D

Onpefenutb TUN pasbéma Ha kabesie MOXHO Mo BUAY KOHTAKToB. Ho
ANA rHE3A Ha 060pyAOBAHUM 3TO He Tak OYeBUAHO (He BCe rHesaa
NOANUCAHLL KOPPEKTHO) U Nyullie ANS 3TOro UCNONb30BATb AOKY-
MeHTaLu+o.

B otnuume ot curHana HDMI, curHan DVI cTaHAapTHO He nepeaaet
3BYK (XOTSl HEKOTOpbIE NPOU3BOAUTENU OTCTYNAOT OT CTAHAAPTA), U

TECHNO



UMeeT Apyrue menkue pasnuuus. Kpome 1oro, ecnu y yctporicTea
ucnonbsyrotes pazbémsr DVI, 70 0 paspeweHun 4K MOXHO 3a6bITb.
MakcumanbHoe paspelueHue ans DVI coctasnset 1920x1200 Toyek.
Ho 3aT0 MOXHO UCMONb30BATL NEPEXOAHUKU UMK NepeXOaHbIe Ka-
6enu Ha HDMI u 06paTHO, BeAb CUMHAMBI COBMECTUMBL.

Ona Tex, KOMy UHTepecHO

3TOT UHTepelic AN Nepeaaym LMppOBOro BUaAeO UMeeT 2 BapuU-
aHTa ucnosHeHus: Single Link u Dual Link. TToHsTHO, YTO BO BTOPOM
BAPUAHTE YABOEHO KONMYECTBO JIMHUWU AN Nepesayy KapTUHKU, YTO
obecneunsaeT 6onee BLICOKUE paspelleHns. Ho npumensetcsa Dual
Link B HacToslwee Bpema KpaiiHe peako. [la u kabenb AOBONbHO TON-
CTBIM U Hernmbkum.

MOXHO YNOMSaHYTb elé TaKOW BAPUAHT UCMONHeHUs

AGHHOTO UHTepelica, Kak mini-DVI, Ho NnpumeHeHue

ero oyeHb peakoe. OBLIUHO TaKUE PA3BEMBI MOHTUPYHOT &)

B CMeLuanm3npoBaHHLIX BUAEOKApTax, koraa Tpebyercs

BbIBECTU BUACOCUMHAN HG MHOIO MOHUTOPOB Cpasy, U NpUXOAUTCS
yCTAGHABNUBATbL YMeHblUEHHbIE Pa3bemsl.

DP (Display Port) D
D

OAWH U3 CaMbIX NPOABUHYTHIX LIUEPPOBBIX
WHTepencos, paspaboTaHHerv B 2006 roay. BHewHe
noxox Ha HDMI, Ho nyTaTb X He Haao. Tak nNonyyum-
NoCb, YTO 3TOT POpMat npourpan ctaHaapty HDMI
no NonynapHOCTU, NO3TOMY BbI6Op 060pYyAOBAHUA
ANS Hero A0BOJIbHO 6eaeH U co3AaTh NOMHOLIEHHYHO CUCTeMY Ha
HEM He nonyumuTcs.

g,



B otnuume ot HDMI, pasbeémer aak-
HOrO POpPMATa UMEFOT 3ALLENKY, U CylWecTBYHOT NepexoAHUKU
OTCOeAUHSIOTCS TOJIbKO nocne W nepexoprre kabenu c DP

HAXaTMSA Ha KHOMKY 3GMKa, YTO, C OA- Ha HDML. Cnenyer nom-

HOW CTOPOHBI, MOBLIWAET HAAEX- HUTb, 4TO OHW paboTatoT
HOCTb COeAUHEHUs, HO C ApYron —
PA3bEM OTSIMUHO JIOMAETCA KPUBBIMU
pyKamu (3aLENKa AOBOMbHO XNUn-

Kas).

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

Kak u' y HDMI v DVI, y DP umeetcs BapuaHT ¢ MUHUATFHOPHLIM
pasbeémom mini-DP. Yale Bcero Takom pasbem mucnonb-

3yeTca B HOYT6yKax, MO3TOMY B HACTOMbHBLIX BPE3HLIX

NHOYKAX UHOTAG MOHTUPYHOT Kabenu Ans NOAKNHoYeHUs
YCTPOUCTB C 3TUMU Pa3bEMAMMU.

Ona tex, KoMy uHTepecHo

+

HD
BcTpeuanock Takoe 0603HayeHue paaom ¢ serxoaom Display Port?
OHO roBOpUT, YTO NOPT MOXeT paboTaTb KaK C MOHUTOPAMU CO BXO-
Aom DP, Tak u ¢ moHuTopamu co exoaom HDMI. Ho B HacToswee

Bpemsa npakTuyecku Bce Bbixoasl Display Port moryT pabotats B Ta-
KOM pexume, U 3TOT 3HAYOK MepecTanu pUcoeatb.

Ona tex, KoMy uHTepecHO

TTocne noseneHus uHteppeiica Display Port uHxeHepbr noctoaHHO
ynyuwanu ero. [lo cux nop nosenaroTCs BCE HOBbIE U HOBbIE BEp-
cuu.

TECHNO
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1.0 — camas nepeas Bepcus UHTepelica. PaspelueHne KapTUHKU
610 ao 1080p, Ho, B oTnnume ot HDMI, yactoTa kaapos cpasy
6b1na 60 Mepu. MakcumanbHas AnuHa kabens 6bLna Bcero 2 meTpa.

1.1 — nobasunu pasHole ynyuleHus.

1.2 — nossunacb noaaepxka usobpaxeHunit ao 4K c yactoTom Kaa-
poe Ao 75 lepu. Tenepb Ha 0AUH Kabenb CTANI0 BOSMOXHO MOAKNHO-
4aTb A0 YeTbIPEX MOHUTOPOB. A ANUHA Kabens BLIpOCNa A0 TPEX
MeTpoB.

1.3 — nossunacb Nnoaaepxka BUACOKAPTUHKM A0 8K, HO ¢ YacToTOM
scero 30 lepu.

1.4 — rny6buHa useTa B pexume 4K serpocna ao 10 6ur.

2.0 — Tenepb nepenaétca usobpaxeHue ao 8K c kaaposou YacTo-
Tou o 60 Mepu. Mny6uHa useta nNpyu 3Tom moxeT 6bITb A0 10 6UT.

2.1 v 2.1a — npoaonxaetca ynydweHue ctaHaapTa. Xots obHosne-
HUS YBUAUT TONbKO CMELManucT.

Ona tex, KoMy uHTepecHO

TTouyemy k Bbrxoay DP moxHo noaxntountb moHutop HDMI coot-
BETCTBYFOLWUM Kabesiem, a HaO60pOT Hernb3s?

Bce npocTo. Tl AomXeH cpasy ySCHUTb Ans cebs, YTO 3TO pasHble
WHTEpEemChI C pa3HbIMU (POPMATAMU CUTHANOB, G He NPOCTO pas-
HbIe pa3bemsl Ha ycTpoucTeax. M koraa paspabatbisany UHTepgenc
DP, 8 Hero cpasy Bknroumnu noaaepxky qpopmara HDMI. TTostomy,
KOrfa YCTPOUCTBO BUAUT, YUTO HA APYTrOM KOHLIE HAXOAUTCS MOHUTOP
HDMI, To aBTOMATUYECKU NepeKsIFouMaeTcs Ha 3TOT pexmum.



A BOT Ana uHTepeiica HDMI Takoro He npeaycmatpueanu (npo-
CTO 06paTV BHUMAHWE Ha roAbI pa3paboToK STUX UHTEpPPecoB).
TToatomy, ecnu kK Hemy NOAKIIFOUYUTE MOHUTOP C UHTepgericom DP,
TO OH He MOUMET, YTO Tam HaxoauTcs. M ans Toro, Ytober 060UTU
3TO OrpaHUYeHue, NpUAYMAnU pasnuyHbIe CpeacTBA — KOHBEPTOPLI
WHTepPeiicoB U cneLuanbHbie akTUBHbIE Kabenu (B KOTOpLIX MUK-
pOCXeMbI HaXoASTCS BHYTPU pasbeémos). M 3T ycTpoiicTea, U Ka-
6enu TpebyroT AONONHUTENBHOMO 31EKTPONMUTAHUS.

Ona tex, KoMy uHTepecHO

;

WNHoraa paaom ¢ pasbémom mini-DP Ha HOyTOyKax unu suaeokapTax
MOXHO YBUAETb 3TOT 3HAYOK. Tak o6o3HauaeTca uHTepgenc Thun-
derbolt. 310 0YeHb NPOABUHYTLIN POPMAT, HO BCTPEYaeTCcs B HALUMUX
NpoeKTax AOCTATOYHO peAKo. TaK YTO 3Ta UHPOPMALIMA NpOCTO ANA
CMPABKW, YTO 6bI THI MOHUMAIT, YTO O3HaYAeT 3Ha4YOK. OBLIYHO 3TOT
WHTepeiic ucnoJsb3yertca Ans nepeaadm UHPOpMaLmu, Ho UMeeTcs
COBMECTUMOCTb C MOHUTOPAMU, Y KOTOpPLIX NpucyTcTayeT Bxoa DP.

HauuHas ¢ TpeTbelt Bepcum 3TOro UHTep@elica B Ka4ecTse pasbeéma
CTan UCNoNb30BaTLCA CTAHAAPTHLIN pa3beém USB Type-C, u ans cTa-
PbIX MOAKNFOYEHUN Tenepb HYXHO MCMONb30BATb MEpexXOoAHUKU.

USB (Universal Serial Bus) Type-C @

. . USB Type-C
TexHWKa oYeHb 6bICTPO MAET BMNepéa, U B

nocnefHee BpeMs aKTUBHO CTAST MPUMEHSTLCA AGHHBIN
WHTepcpelic Ans BocnpousseaeHus suaeo. TTpu atom

TECHNO
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UCNOMb3yeTca CNeLUanbHbId anbTepHATUBHLINA peXUM paboTbl AaH-
HOro nopTa.

Yalle BCEro TaKMMU pasbEMamm C BOSMOXHOCTbHO BLIBOAA BUAEO-
CUTHANA KOMMIEKTYHOTCA HOYTOYKU. YTO6bI NOHATL, YTO NopT USB
Type-C umeeT anbTepHATUBHBIN pexum, AOCTATOYHO MOCMOTpPETb Ha
0603Ha4eHne pSaoM C HUM.

P» anbTepHaTUBHLIW pexum noaaepxueaet Display Port

17 aNbTepHATUBHLIN pexXum NOoAAEPXUBAET CTAHAAPT
Thunderbolt

HDMI  abTepHATUBHBIN pexum noaaepxusaeT HDMI
B HacToswee Bpems kabenu AN NOAKNFOYEHUA K AAHHOMY UHTep-

qDCVICY B MyJ'leVIMC.D.MlZHbIX CUCTemMax 4alle scero yctaHasnmBearoT B
HACTOJIbHbIX TFOYKAX, HO TeXHUKa

6LICTPO MeHsIeTCs U ero npumeHeHue Nko60i Kabenb ¢ pasb-
BCKOpe MOXeT 3HaUYUTEeNbHO paclin- émamum USB Type-C BHyTpU
pUTbCA. YXe Hauanm BCcTpeyatbes ceba UMeeT MUKpOCXemy, B
HQCTOSbHbIE MOHMUTOPLL C TAKUM UH- KOTOpOIA XpaHsaTCa napa-

Tepeiicom. W 370 yao6Ho, eab no- MeTpbI kabens. Tak 4To 3TO

CTATOYHO UMeTb Bcero 1 kabenb Ans
BMAEO, 3BYKA U ANA 3NeKTPONUTaHUS
ycTpolicTea.

He npocTo nposoaa B 060-
nouKe.


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

HDBaseT

L)
HoBbIN NepcneKTUBHLIN popmat CHDBY
nepenayv CUrHanoB, KOTOpLIM 661N pa3paboTaH B
2007 roay komnaHuewn Valens Semiconductor. Camo
HassaHue HDBaseT (High Density BaseT) B BonbHOM
nepeBofie Ha PyCCKUIA 3BYUYUT KAK «BUTAS NAPA BbICO-
KoM nnoTHocTu». OH No3BosiseT NO CTaHAAPTHOMY Kabesiro BUTOM
napel kateropuu 5 unu 6 nepeaasatb BUAEO U 3BYK, CUTHASBI

ynpasneHus, obecneumsatb NOAKFOYeHUeE K ceTu MHTepHerT, a
TaKkxe CHabxaTb MUTAHWEM YCTPOMUCTBA C NOTPeb1IemMOn MOLLHO-
cTbro Ao 100 Br. Cetiyac AGHHBIN CTAHAGPT LWWMPOKO NOAAEPXUBA-
eTCs pasHLIMU NPOU3BOAUTENSMU.

neli ANS NOKANbHLIX BLIYUCIIUTENbHBIX CeTel, HO MOAKMHO-
yatb ycTpoucTtea HDBaseT k kommyTtatopam J1BC unu apy-
MM CeTeBbIM YCTPOMCTBAM Hesb3s!

.,%9 O6paTu BHUMAHWE — Kabenu UMeroT pasbemsI, Kak U y kabe-

STOT POPMAT Mepenaym BUAEO CO BpeMeHEM MOXET BLITECHUTD
60bIMHCTBO NpeabIAYLUUX (POPMATOB. A eCIIN YYeCTb, YTO OH MO-
XeT nepenasaTb KAPTUHKY Ha paccTosHUa Ao 100 meTpos 6e3 fo-
MONMHUTENbHBLIX YCTPOMUCTB — TO KOHKYPEHTOB Y Hero NpakTu4ecku u
HeT.

Ona Tex, KOMy uUHTepecHO

B HacToslee Bpems BbINYLLEHO AOCTATOYHO MASIO YCTPOUCTB C 3TUM
WUHTepgelcom. Ho 3aTo ero Ha4yanu aKTUBHO NpUMEHATb ANg Nepe-
AaYU Apyrux curHanos (k npumepy, HDMI unu DP) Ha paccTosHUs
A0 100 meTpoB. BONMbLWMHCTBO COBpeMeHHbIX YANTUHUTENeM yxe Uc-
NoJIb3yrOT He COBCTBEHHbIE (PUPMEHHbIE TeXHONOoruKU nepeaaim
CUrHANoB NO BUTOM Nape, a CTAHAAPTHLIN popmaT HDBaseT.

TECHNO



Ona Tex, KOMy UHTepecHO

Kak v Bce npoume uHtepgeicer, HDBaseT HenpepbIBHO ynyula-
eTcs. VIHXeHepbl MOCTOSHHO NPUAYMBIBGFOT HOBLIE BO3MOXHOCTU, U
NosBNAFOTCSA HOBLIE BEpCUM.

1.0 — camas nepeas Bepcua UHTepgeica. KaptuHKa paspelueHnem
1080p morna nepeaaeatbes Ha 100 meTpos, a BOT ¢ paspelueHuem
4K — Bcero Ha 90 meTpos! M 310 no kabenro kateropum 5e.

2.0 — HeMHOrO ynyJwunu gopmar. Tenepb U cUrHan ¢ paspelue-
Huem 4K ctano moxHo nepeaaeatb Ha 100 meTpos. TTpasaa no Ka-
6ento He HUXe KaTeropuu 6a.

3.0 — HakoHeL CTANO BO3MOXHBIM NMepeAasatb MOJSHLIU curHan 4K
¢ yactotoi 60 lepu. Y pobasunucy HexkoTopbIe Apyrue yiyulleHus.

W obpaTu BHUMaHUe. Koraa npoknaabisaelws kabenu ans nepenayv
BUAEOCUrHanNa, cieau, Ytobbl Tebe cpasy BbIAASIU SKPAHUPOBAHHLIN
kabenb He xyxe kateropuu 6a. Kabenu 6onee HU3KUX KaTeropun
nyJlwe He NPUMEHSTb, YTOBLI MOTOM He MPULLNOCh NepeTaAruBaThb.
KoHeuHo, umeroTcsa ycTpoiuicTea, paboTarowme aaxe ¢ kabensmm ka-
Teropuu Se, HO OHU paboTaroT € HU3KUMU paspelleHUsMU, a ceryac
PACCUYUTLIBATL HA CUTHALI MeHee Yem 4K He cTouT.

Ona Tex, KOMy uUHTepecHO

Koraa B cucteme umetotcs NpUEMHUKU U NEPeaaTUUKU, UCMOMb3Y-
rowme ans nepeaaym curHanos opmat HDBaseT, 1o yacTb ux 6by-
AeT HaXOAUTbCS B aNMapaTHOM LWKagy, a YacTb byaet pacnona-

raTbCs B MOMELLEHUU PSAOM C COOTBETCTBYHOLMMU YCTPOUCTBAMMU.



N umeertca 6onbluoe xenaHue 3anuTaTtb UX yAANEHHO U3 annapar-
HOW CTOUKMU.

B nokanbHbIx ceTax 310 obecneumnsaeT ctaHAapT PoE (Power over
Ethernet). N no aHanoruu ¢ HUM 61N CO3AAH CTAHAAPT ANA AU-
CTGHLUMOHHOTO NMUTAHUA NPUEMHUKOB U NMepefaTYNKOB, KOTOPBIM
umeeT HazeaHUe PoH (Power over HDBaseT). U ecnu umeetca 3ta
(PYHKLMS, TO He NpUAETCS 3a60TUTLCA O AOMNONHUTENTbHOM MUTAHUU
YAGNEHHOW CTOPOHSL.

SDI (Serial Digital Interface)

3TO cemeliCcTBO NPOPECCUOHANBHBIX LIMPPOBLIX BUAEO
WHTepgencos 6b110 pa3paboTaHo ANs TenesuaeHus ewge B
1986 roay. B Hawmx npoektax npumeHseTcs B OCHOBHOM
ANs nepeaayn U3obpaxeHus oT BUAEOKamep.

B kayecTBe NpoBOAHUKA NpUMeHseTCa
KOQKCUANbHBIN Kabenb ¢ BOSIHOBLIM CO- Pasbvem BNC (Bayonet

npoTusneHem 75 Om, KoTopbrli ¢ 06eux Neill-Concelman)
Ha3BaH B YeCTb paspa-

6otuunkos: TTona Heina
u Kapna KoHuenbmaHa.

CTOPOH OKOHeuuBaeTcs pasbeémamm BNC.
TTpUuém curHan ctaHAApTHOrO paspelue-
HUS MOXeT NepeaaBaTbCs Ha pacCcToSHUS
Ao 300 metpoe (ao 100 metpos ana HD
kayecTBa). KoakcmanbHbIN Kabenb nerko oTiMYUTb OT APYrux — no
LieHTpy Kabensa NpoxXoAuT LieHTpasibHas Xuna, a BOKpyr

He€ Yepe3 AN3NEKTPUK HaxoauTcsa onneTka. Ketatum, ka- . é
4eCTBO U MNOTHOCTb ONNETKU ABASHOTCS NPUHAKAMU P
xopoulero kabenas.

Kpome koakcuanbHoro kabensa umeetca elwe b6ornee peakui BQpUAHT
WHTepeiica SDI ¢ onTUyeckum kabenem, HO OH NpUMeHseTcs
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NPAKTUYECKU TOMBKO B TeNeBUACHUU Ha CTAANOHAX U B 60bLUMX
CTyansX.

YTO6bI OTNINYATL AGHHBIM (POPMAT CUMHANG OT NPOYUX, Heop-
MAnbHO AOTOBOPUNUCH UCNOSIb30BATL PA3bEMBI Ha Kabesb U Ha an-
napaType 3010TOrO LiBeTa, XOTS 3TO YACTO HapyluaeTcs.

KpaTkuii HeNOMHLIM CNUCOK UCMOMb3yeMbIX BAPUAHTOB AGHHOTO UH-
Teppeiica NpuBeaEH HUxXe:

SD-SDI — ana nepeaayv LIUEPPOBOroO BUAEO BelLaTesIbHOro Kaye-
CTBa CTAHAAPTHOrO paspelleHus, ceiuac NpaKTUYeckm He UCMosb3y-
eTcs.

HD-SDI — ana tenesuaeHus sbicokou Yétkoctu 1080i, B Hawmx
NpOeKTax NPaKkTU4Yeckn He UCMNOonb3yeTcs.

36-SDI — ansa nepenauum curHana 1080p, Haubonee YacTbIv UHTEp-
(PeiC B HALWMX NpOEKTax.

126-SDI — ana nepenayu nosnHeIx curHanos 4K.

DTOT POPMAT MOXeT NepeaasaTb TAKXe U LIUPPOBOA MHOTOKAHAMb-
HbIW 3BYK (40 16 KAHANOB), HO B MyNbTUMEAUMHBIX UHCTANNALMNAX
3TO UCMONb3yeTCs peskKo.

Camu pazbembI BLIMYCKAHOTCA B BAPUAHTAX AN 06XUMA UK NAUKW.
B Hawux npoekTtax nyulwe Bcero BbIGUPATbH BAPUAHTLI AN MAUKM.
TO CBA3GHO C HeCKONMbKUMU Menodamu. [1na obxuma kabenen pas-
HBIX NPOU3BOAUTESIEUN AaXe OAHOrO TUNA, Yalle Bcero TpebyroTca
Pa3bEMBI OT 3TOrO Xe npoussoauTens. XoTs, No uaee, Tak 6bITb He
AOIXHO, HO TaK NpoUCXoaUT. Hy 1 BO3UTb € cObOM TaxeEnbie Knewm
ANS 06XUMKU TOXe HEUHTepecHO. A NAassbHUK TbI BCE paBHO C CO-
6ovi bepélub.



Ona Tex, KOMy uUHTepecHO

Pazbémbr BNC moHTUpYHOTCS Ha KoakcuanbHbie kabenu. CyliectsyeT
MHOXeCTBO TUMOB TAKUX Kabenel, HO B MyNTbTUMEAUMHBIX CUCTe-
MAX MPUMEHSEeTCS B OCHOBHOM TOJIbKO 2 TUMA C PA3HBIMU BOJTHO-
BBIMU COMPOTUBIIEHUSMM.

Kabenu c conpotueneHnem 75 Om npumeHseTcs Ans nepenayv
curHana SDI v aHanoroeoro BUAeO CTAHAAPTHOMO paspeLueHus
(KOMNO3UTHOrO, KOMMOHeHTHOro unu RGB). Ho Ha obbekTe moxeT
NPUCYTCTBOBATb U KOGKCUAIIbHBIN Kabenb ¢ conpoTtueneHuem 50
Om. Ero ocHoeHoe npeaHasHauyeHWe — nepeAasatb CUrHAM OT aH-
TeHH paAMOMUKPOPOHOB.

TToatomy npu npoTaxke kabens obpallait BHUMAHUE Ha ero BOMHO-
BOe conpoTusneHue (OHo Bceraa HaNUCaHo Ha 0bonouyke), YTobbI
MOTOM He MpULLNOCh NepeTar1eaThb.

VGA (Video Graphics Array)

OAMH U3 CAMBIX CTAPbIX KOMMbFOTEPHBIX BUAECO UHTep-
(pericoB — pa3paboTaH komnaHueu IBM ewe s 1987
roay. Yl Xxue o cUX Nop, XOTa BCTpeyaeTcs BCe pexe U
pexe. KpynHelwme Nnpou3soanTenu 3neKTpOHUKMU In-
tel U AMD 061baBUnU 0 NOSIHOM OTKa3e OT NoaAepxkMu VGA ewé B
2015 roay.

3TO aHANOroBLIN UHTEPEEIC, TO eCTb UHOPMALIUA O LiBeTax U sp-
KOCTSX TOYeK Ha 3KpaHe NepeAaéTcs YpOBHAMU HanpsaxXeHusa B npo-
BOAAGX, G He KaK B LIMPPOBLIX CUTHANAX, MAe YPOBHeW BCero ABa:
«HOJIb» U «eAuHULa». TTO3TOMy AGHHOMY UHTepgelicy NpUcyLLm
BCE BO3MOXHbIE NOMeXU GHASIOrOBbIX CUTHAMI0B — pAbb, ABOEHUS,
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ocnabneHve curHana. Ho Ha KOPOTKUX AUCTAHLMSX OH BMOMHE pa-
6oTtocnocobeH (XoTa UMeroTCa U ANUHHbIE KaYyecTBeHHbIe Kabenu).

Pa3bém umeeT CTaHAAPTHOE HA3BAHME
DE-15 (mHorue ownbouHo rosopat DB- Mano kto R

15) u umeeT 15 KOHTAKTOB B TPU psAq. SUOTD GG e
Yale BCero 3TOT pasbém MmeeT CUHUIA
LBeT, HO 3TO Heobs3aTesbHoe NpaBUno.

¥ 6onee MUHUATHOPHBIM
BAPUAHT, U HA3bIBANCA
OH mini-VGA. 9 Hu pasy
NHTepgpeic MHOrOKpaTHO ynyJliancs, u He Buaen.

B HacTosllee BpeMs OH cnocobeH BLIBO-

AnTb curHaner ao 1080p.

B coBpemeHHBIX MyIbTUMEAUNHBIX CUCTEMAX 3TOT UHTepgpenc uc-
nonb3yerca AN NOAKNFOYEHUS CTAPLIX HOYTOYKOB B APXUTEKTYPHBIX
NHOYKAX, NOCIe Yero CUrHan cpasy npeobpasyercs B LUGPPOBOU
(POPMAT ANS NOCNEeAYHOUMUX MAHUMYSLMIA.

B cTapbIx MHCTANNALMSX UHOTAQ MOXHO BCTPeTUTb 060pyaoBaHUE C
natbro pasbeémamu BNC emecto 15-Tu KoHTakTHOro VGA. Takou uH-
Tepgpelic HasbIBaeTcs RGBHV 1 oueHb noxox Ha VGA, HO OH He noa-
AepxusaeT 06paTHbIM kaHan ans EDID (To ecTb napameTpbl MOHU-
TOpa NPUAETCS HACTPAUBATDL BPYYHYHO).

Component, RGB, Composite u S-Video

Bcé 370 ycTapeslwue aHanorossie BUAEO UHTepgeliChl, KOTopble
NPAKTUYECKMU NepecTasniv NPUMEHSTLCS B COBPEMeHHBIX CUCTemMax, U
TYT OHU TONbKO AN O3HAKOMITEHUS.



.

AHanorosbie KOMMNOHeHTHbIM (Component) u RGB curHaner nepeaa-

FOTCA MO TPEM OTAENbHLIM NPOBOAAM C pasbeémamu RCA KpacHoro,
CUHero U 3enéHoro LeeToB. KOMMNOHEHTHBIM CUTrHAN NpasusibHee
HA3bIBATb LIBETOPA3HOCTHLIM U HA YCTPOMCTBAX ero Ydlle Bcero noa-
nuceisaroT YPuP.. MHOraa y yctporictea oTobpaxeHus BbI6MparoT He-
BEPHBIM TUN NPUXOAALLEro CUTHaNa, Hanpumep, BMecto RGB BbI6U-
parOT KOMMOHeHTHbIN. TTpU 3TOM KApTUHKA Ha 3KpaHe MpUCYTCTBYeT,
HO OKpALUMBAETCS B COBEpLUEHHO CTpPaHHbIE LiBeTa.

KomnosutHer (Composite) curHan
nepefaéTcsa no 0AHOMY MpOBOAY C Ans oueHb nOTOWHbIX — Lge-
pazbémom RCA uale xEnToro PR DR

.. Video curHansI Bce as8nsa-oTCA
useta. MHoraa 3ToT curHan ewweé
BCTpeyaeTcs B NepeHOCHBIX
yCTPOUCTBAX. DTOT UHTEpPenC ne-

KOMMOHEHTHbLIMU, TAK KAK UX
4yacTu nepeanaroTca No oT-

AenbHbIM Nposoaam. TyT
penaeT CUrHam Camoro HU3KOro Ka- NPOCTO ynpoLLeHue B TeKCTe.

YecTBa U3 BCeX.

CurHan S-Video nepenaétca No MHOrOXUIIBHOMY Kabenko ¢ YeTbI-
PEXKOHTAKTHLIMU pasbeémamm mini-DIN. [laxe npu pacuseTe CTaH-
AAPTHOMO TeneBUAeHUS AAHHBIN CUrHAN 6bIN OYeHb pefloK, a ceruac
BCTPETUTLCA C HUM MPAKTUYECKU HEBO3MOXHO.

Bce 3T1 Kabenu oYeHb MOXOXM Ha 3BYKOBLIE, HO HQ CAMOM Aefie OHU
Apyrue. [ina nepeaaum CUrHANOB UCNOSb3YHOTCS OYeHb TOHKUE KO-
akcmarnbHble kabenm (KOHeYHOo, ecnu OHU He AeluéBble NoAAesnKun).
A ANa 3ByKa UCNOJIb3YHOTCA NPOCTO 3KPAHUPOBAHHbIE NMPOBOAQ.

TECHNO



KOMMYTOU.VISI uin MuKlwmnpoeaHue

O6LIUHO B MYNTbTUMEAUMHBIX CUCTEMAX UMEeTCS HECKOSIbKO UCTOM-
HUKOB BUACOCUTHAOB — OT NApLI WTYK B NMeperoBOpHLIX KOMHATAX
AO COTEeH B CUTYALIMOHHBIX LieHTpax. M BuaeocurHanst ot 3Tux uc-
TOYHUKOB AOSKHBI MONAAATH HA PA3NIUYHbIE CpeACcTBa OTO6paxeHUs
(3KpaHbI, MOHUTOPSLI U T.A.) U Npoyee obopyaosaHWe (Hanpumep,
ANS 3aNUCU UNU TpaHCNaUUK B VIHTepHeT). Tak BO3HUKaeT Heobxo-
AUMOCTb B KOMMYTALIMU UITU MUKLLUMPOBAHUU BUACOCUTHANOB, a,
BO3MOXHO, U B KOMO6WUHUPOBAHUU 3TUX METOAOB.

TToa kommyTaumelt NOHUMaeTCa NepeksIiFoYeHne 0AHOrO UCTOYHUKA
BUAEO Ha ApyroW. Ecnu noTpebuTtens BUALOCUTrHANA OAUH (Hanpu-

mep, XK naHesnb B NeperoBopHolt), TO UCNOMb3yeTcs NPOCTAs KOM-

MYTALMS OT HECKOJIbKUX UCTOYHUKOB.

Ecnu notpebuteneii suaeocurHana [1na 0603HauYeHMs pasmepa
HeCKOmbKO, KaK U UCTOUYHUKOB, U MATPUYHBIX KOMMYTATOPOB
AOJKHA 6bITb BO3MOXHOCTb NHO60M MULLYT KONUYECTBO BXOAOB
WCTOYHUK NOKA3aTb Ha JIFO60M MOHU- W KOSIMYECTBO BLIXOAOB.
TOpe UKW NepeaaTh Apyromy ycTpoii- Hanpumep, 6x4 — 370 6
CTBY, TO UCMONb3yeTCa MATPUYHBIIA BX0A0B U 4 BEIXOAQ.
KOMMYTaTOp.

MuKLWKpoBaAHUE OYeHb NOXOXe Ha KOMMYTALMIO, HO Ha OAHOM BbI-
xofie MoryT 6bITb OAHOBpPeMeHHO U3obpaxeHus OT AByX U bornee Uc-
TOYHUKOB, KOTOpbIE HAMJILIBOM UMW MPU MOMOLUU LUTOPKU (Unu ¢
APYTUMU IPPEKTAMU) CMeHAFOT Apyr Apyra. MuKMpoBaHUe BbI-
rNaaUT ropasao npusnekartesibHee U NpogeccUoHasibHee, HO OYeHb
60nblas CNOXHOCTb 060pYAOBAHUA U ero BLICOKAs CTOUMOCTb Orpa-
HUYUBAFOT NpUMeHeHWe TaKou 06paboTKM BUAEO TOSbKO B OYeHb
NPOABUHYTBIX CUCTEMAX, B OCHOBHOM 3TO UCMONb3yeTca B TenecTy-
AUNaX.



YacTo 3B8YUMT ele TepMUH «6ecnoapbIBHAS KOMMYTALMS». ITO
OYeHb JOpOrUe pellieHUs, KOTOpbIe UCMOMb3YHOTCS B CUCTEMAaxX BbI-
COKOTO YpOBHS. MICTOYHUKM BUACOU306paXeHUA UMeHOT pasHbIe Xa-
PAKTEPUCTUKU — paspeLleHUs, YacTOTLI pa3BEPTKU U Npoyee, HO
6ecnoapbIBHLIE KOMMYTATOPLL BHYTPU cebs BCE NPUBOAST K eau-
HOMY (POPMATY U NepeKnFoYaroT KapTUHKY MIHOBEHHO U 6e3 maneli-
WUX NOAEPTrUBAHUMA.

B nocnenHee Bpema Hayana akTUBHO passueatbcs IP kommyTaums ¢
WUCNONb30BAHUEM NTOKASIbHBIX BLIYMCNUTENbHBIX ceTeld. TTpu 3Tom
CaM BUIEOKOMMYTATOP UCYe3aeT Kak OTAenbHOe YCTPOMUCTBO, OCTa-
FOTCSA TONbKO CeTeBbIe UHTepEEeChI, a BCS KOMMYTALIMS MPOUCXO-
AUT B BUPTYANTbHOM NpOCTpaHcTBe. OrpOMHBLIM NMPeuMYLLECTBOM SB-
nsetcs To, YTO NPU AAHHOU TEXHOJIOTUU MOXHO NocTeneHHo (3Ta-
Namu) HapaLwmMBaTL KONTMYECTBO BXOAOB U BBIXOA0B NO Mepe pocTa
obbekTa. TexHonorua 6b1cTpo Habupaet 060pOThI, U BNOSHE BEpO-
STHO, YTO CKOPO MPUAETCA NepenucLIBaTb 3Ty YaCTb KHUTU.

3ayem HyXHbI BUAEONpoOLecCopLI

TTon cnosom «BuAaeonpoLieccop» CKpLIBAETCA Lienbli paa
ycTporicTe. Ob6beanHseT UX TO, YTO BCe OHU NpeobpasyroT usobpa-
XeHUS U CO3AArOT YTO-TO HOBOeE.

TTpoueccopbr BUAOCTEH (POPMUPYHOT U3 U306paXeHUN OT HeCKOoSb-
KMX UCTOYHUKOB eAUHYHO MHOFOOKOHHYHO KOMMO3ULUKO, KOTOPas
yallle BCero npefHasHayeHa ANA NoKasa Ha BUAeOCTeHax (oTcroaa U
Ha3eaHue). MOXHO HaKNAALIBATb OKHA, BPALLATb UX, MPUAYMBIBATL
pasHbIe 3P@eKTbI — HACKOMbKO XBATUT (PAHTA3UU U BKYCA.

TECHNO



OuyeHb NOXOXMe Ha HUX YCTPOICTBA, HA3bIBAGMbBIE MYITbTUIKPAH-
HLIMW NPOLIECCOPAMMU, OTNIUHAFOTCS TEM, UTO (POPMUPYHOT PUKCUPO-
BAHHbIE PACKNAAKM Ha BUAeocTeHax. Ho 3To AeneHue [0BOSIbHO
yCnoBHO.

TTpoueccopbl AnNs BCTABKU U306paxxeHUN U TUTPOBAHUS NO3BONAFOT
A06aBNATb PaA3NIUYHbIE KAPTUHKM (NTOTOTUMBI) U TeKCTbI (TUTpPLI) Ha
XUBOe BUAEO.

KeaapaTopbl N0O3BONSHOT BLIBECTU HA OAUH 3KPaH KAPTUHKM cpasy C
HeCKOJbKUX UCTOYHUKOB B BUAE MASIEHbKUX KBAAPATUKOB. ITO MNO-
NyJISPHO B CUCTEMAX BUACOHABNFOEHUS, HO U B HALUMX MpOeKTax
3TO YAO6HO ANS KOHTpONSA 3an0B, 0cobeHHO 6onblMX, C MecTa one-
paTtopa npyu NOMOLUM HeCKOMbKUX Kamep.

TTpoueccopbr 3¢pgpexToB (BKMHOUAA TPEXMEPHBIE) NO3BOSISAFOT U3Me-
HATb U306paxeHue B peasibHOM BpemeHU Ans NonyyYeHus Heobbru-
HBIX pe3ysibTaToB (Hanpumep, 3aKkpyumBaHUe U306paxeHus B ysen).

Ona Tex, KOMy uUHTepecHO

Kak TbI yXe noHan, nepeyncrneHHsIe BbIle YCTPOUCTBA (POPMUPYHOT
HoBbIe U306paxeHUs Ans AeMOHCTpaumu. Ho cnncok noaobHbIx
YCTPOWUCTB ropasao Wwupe. 34eCb MOXHO YNOMAHYTb TAKUE CUCTEMBI,
kak Digital Signage. TbI cmOXellb yCNbIWATL 3TU CNIOBA HA HEKOTO-
pbIX 06beKTax, U XOpOoLOo 6bI MOHMMATb, UTO 3TO U 3a4eMm.

Kctath, no-pycckm 3T0 NPOUSHOCUTCA KaK «ANAXUTAN CAAHUY» (Yu-
TaTb HGAO C PYCCKUM GKLIEHTOM) U NepeBOAUTCS KAk «LIMgpoBbIe
BbIBECKU>».

CucTema COCTOUT U3 LIeHTpanbHOrO CepBepa, KOTOPLIA PopmupyeT
CaMU BUAEOU306paKeHUs U KOMBUHALMIO U3 HUX, @ TaKXe U3 Me-
Auansieepos, KOTOpbIe NOMy4aroT UHPOPMALIMKO OT cepeepa no



CeTU U [leMOHCTPUPYHOT Ha 3KpaHax. TTpUYEM K oaHOMY cepBepy MO-
XeT 6bITb MOAKNFOYEHO MHOTO NiieepoB. Kak TbI MOHSN, STyYLIUM
NpUMeHeHWem ANa 3TOro ABNAeTCS BOCNpoU3BeaeHUe peKsiamel B
TOProBbLIX LIGHTPAaX UMK APYrUX O6LUeCTBEHHBIX MeCcTax.

TToyemy xe Takme CUCTeMBI UMerOT OTAesIbHOoe HassaHue? TTpocTto
CaMW neepbl He TaKWe NpOoCThIe, KaK MOXeT NMOKA3aTbCs C Nepeoro
pasa. OHWU He NPOCTO TPAHCNUPYHOT NOMyYeHHYHO OT cepBepa Kap-
TUHKY, HO MOTYT U CAMOCTOSTENbHO (POPMUPOBATL pasHbIe KOM6OU-
HaLMU U306paxeHUts 0T MHOFUX UCTOUHUKOB. JTyuwuii npumep —
3TO BLIBOA HG OCHOBHYHO KAPTUHKY, MPUXOASLLYHO OT LIeHTpasibHOro
cepBepa, AOMOJIHUTENbHO TeKyllel NOroAbI UMU MeCTHBIX HOBOCTeM
ANA KAXAO0r0 KOHKPETHOro FOpOAa B peasibHOM BpemeHu. TTpu sTom
cepBep HAXOAUTCA B OPUCE KOMMAHUU B OAHOM ropoje, a nineepobl
MOTYT pacnonaratbcs B pasHbIX ropoaax (Beab nepenaya UAET No
WHTepHeTy), U camocToaTenlbHO A06aBNAFOT MECTHYHO UH(POPMALIUFO
K LIieHTpanI130BAHHOM.

TTpeobpasoeaHue BUAaeOoCUrHanos

Kak yxe oTmeyanock, NFOAU HANNOAUMU LIeNyHo Kydy BUAEO(pOPMa-
T0B. OHU NepeaaroTCs Mo pasHbLIM Kabensm pasHbIMU MeTOAAMM, C
PA3STMYHOU YACTOTOM U paspelleHuem, C pasHbIMKU cnocobamm koam-
poBaHus. A 06pabaTbIBATL U MOKA3LIBATH HYXHO BCE 3TO OAHOBpe-
MeHHO. TyT U BO3HUKaeT npobnema npuseaeHUs Bcero pasHoobpa-
319 K eIMHOMY BUAY, U B 3TOT MOMEHT MOSBNAFOTCA YCTPOUCTBA ANA
npeobpaszoaHUs (KOHBEPTUPOBAHUA) BUACOCUTHAMOB.

Huxe KpaTKo paccCMOTPUM Camble pacnpoCTPaHEHHbIE TUMbI
YCTPOUCTB AN KOHBEPTUPOBAHUS CUMHANOB.
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MacwTtabatoper (ckennepsr)

YMHbIe yCTpOUCTBA, KOTOpbIE MOTYT NpeobpazosaTtb cam TUN BUAEO-
curHana (aHanorosbi VGA B umgposot HDMI), ero paspelueHue,
KGAPOBYHO YACTOTY U MeTOA KOAUPO-

BaHWs. B obuiem moryT Bce. Camble 3aaava macwrabaropa —
yAO6HbIE YCTPOUCTBA, HO U CaMbIE NOSTy4YMB Ha BXOAE CUr-
Aoporue. Yacto UMeroT HecKonbKo Han nro6oro opmara,
OTAENbHBIX BXOAOB pa3HOro ¢pop- MAKCUMAITbHO kade-

MaTa U MOTyT AOMOMHUTESIbHO BbI- CTBEHHO npeobpasosartb

NOSHATb POSb HEBOMbLUMX KOMMYTA- ero K Tpebyemomy suAy.
Topos. KcTaTu, 6ecnoapbIsHbIe MaT-
PUUHbBIE KOMMYTATOPBI COAEPKAT B Cefe Ha KAKAOM BLIXOAE BCTPO-

€HHble MGCLIJTGGGTOpr, OTCHOAA UX CNOXHOCTb U AOPOrOBU3HA.

TTpeobpasosatenin (KOHBEpTOpPbI) (POPMATOB

YCTpOMCTBA MOTYT NOMEHSTb TUN cUrHaa (Hanpumep, GHASIOTOBLI
curHan RGB B umugposoii HDMI) Ho npu 3TOM pasmep Kaapa U ya-
CTOTa pa3sBEPTKU He MeHAroTCA. YacTo 3TU yCTPOUCTBA BLIFASAST KAK
MaseHbKue nepexoaHUKU Unu kabenu, Ho BHyTpu obs3aTenbHoO
UMeeTCa CNOXHAs 3MeKTPOHHAs CXema.

TTaccusHbIe nepexoAHUKU U nepexoiHble kabenu

Camoe fAelléBoe pellieHUe, TaK Kak He UMeroT BHYTpU cebs anek-
TPOHHBLIX cXeM. MeHSaHoT TUN UHTepgenca CUrHana, He MeHsas HU
onHoro napameTpa. KoHeYHO, 3TO BO3MOXHO TOJIbKO MpU COBMECTU-
MBIX (POPMATAX BUAEOCUTHANGA, HaNpUMep, N1Ierko MOXHO cAenaThb
nepexoaHuku ¢ DVI 8 HDMI u obpatHo unu DP 8 HDMI. Ho nepe-
xoaHuk HDMI 8 DP caenatb Henb3s!



Tlepep.aqa BUAEOCUrHANoB8 Ha 6onbluive pacctoaHusa

Kak u BcE B 3TOU XU3HW, Kabenu AN Nepeaaym BUACOCUMHANOB
UMeOT OrpaHuyeHus no anuvHe. TTpuyem, yem 6onee KauyecTBeHHbIN
U YETKUU CUTHAN HYXHO nepeaatb, Tem bonee KOpOTKUM Kabenb
CMOXeT 3TO CAenarth.

Y KaxA0ro NpousBoauTens UMeroTca kabenu pasnuyHoM ANUHLL U
Ka4yecTBa, MO3TOMY O4YeHb TPYAHO CBECTU OrpaHUYEHUS B KAKYHO-
nmbo TouHyro Tabnuuy. bonee Toro — KaXAbLIN CTAHAAPT UMeeT
CBOU OTrpaHUYeHUs No ANUHAM. B Tabnuue nokasaHsr npubnmsm-
TenbHbIe MAKCUMAIbHbIE ANUHBI, HA KOTOPbIE MOXHO OPUEHTUPO-
BaTbCA.

MakcumanbHas
TTapameTper
Popmat AnuHa kabens 8
curHana
meTpax
1080p 15
HDMI
4K 5
DVI 1920x1200 10
DP 4K 15
VGA 1600x1200 5

O6patu BHUMaHWE, B TabMLIE HET AGHHBLIX O TAKUX POPMATAX, KaK
SDI unu HDBaseT, oHW usHa4anbHO paspabatbiBanuch AN paboTsl
¢ 60MbLUMMU ANCTAHLIUSMU.

M ewé oaHa XUTPOCTb — OYeHb YACTO NULLYT B NAPAMETPAX ANUH-
HbIX Kabeneli He COBCeM TOYHYHO UH(POpMauMio. [ina npumepa —
kabenb nNpefHasHa4eH ANa nepefayu paspelseHns 4K, HoO NoTom,
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CpeAu NapameTpoB, MesIKO HaMMUCAHO, YTO 3TO TONbKO ANS KOAUPO-
BaHUa 4:2:0. KTo noHUmaeT 370T napameTp — TOT NOUMET U Ma-
neHbKM 06MaH NpoussoamuTens.

Ecnu ymeHbWwUTL paspellieHne cUrHana Uim KaapoByro 4acToTy, TO
ANUHa kabensa, cNocobHOro nepeAaTb TAKOU CUTHAIM, YBENUYUTCA.
Ho B coBpeMeHHBIX CUCTemMax OpUeHTUPOBATLCA HYXKHO Ha MAKCU-
MaJIbHO BO3MOXHOe KayecTBo. TToaToMy o4yeBuaHO, YTO ANs nepe-
AAQYU BUAEO Ha 60onbluMe pacCTOAHUS HYXHO YTO-TO C CUTHASIOM Ae-
natb.

CneumanbHbie kabenu

MHorue npoussoanTenn BLINYCKAFOT CMeLuanbHbie ANIMHHbIE Ka-
6enu ans nepeaaym suaeo. BapuaHTos UcnosiHeHUs Takux kabenen
MHOXeCTBO — OT MPOCTOro UCMOSIb30BAHUS TOJICTBIX XU U Kave-
CTBEHHbIX MATepuanos, A0 NepexoAa Ha ONTUKY BHYTpU Kabens.
AKTUBHbIE Kabenu MOryT cofepXaTb B pasbemax NpUemHUKU Unm
nepenaTyuKkm, NMM6O CUCTEMBI BOCCTAHOBIIEHUS curHanos. Takue
kabenn Bceraa UMeroT HanpasreHne nepeaayu curHana. A uHoraa
W BHelHWe 6110KU NUTAHUA.

~d-  TTpv Npoknaake ANMUHHLIX kabenien 0653aTenbHO HYXHO

"ﬁf CMOTpeTb, He UMerOT JIU OHW HanpasneHus nepeaayu Cur-
Hana! MiHaye NpuaéTca nepeTarusatb Kabesnb, MPONOXeHHLIN
He B TOM HanpasneHuu.

CPCLI,CTBG BOCCTAHOBJ1EHUA CUTHANA

MHOrMMU PUPMAMU BLIMYCKAFOTCS CNelmarnbHbIe YCTpOUCTBA ANS
BOCCTAHOBNEHUS (POPMBI CUTHASIA — YCUSIUTENU U SKBANAMA3epbI.
TToHATHO, UTO yCUNUTENU NPOCTO YCUNUBAOT AMNNUTYAY



3NEeKTPUYECKOro CUrHANA, a 3KBasam3epsl MPUHUMGHOT MIOXOU
ocnabieHHLIN CUrHAN ¢ ANIMHHOTO Kabens v nepenaroT Aasiblue yxe
NONMHOCTbHO BOCCTAHOBIEHHBIM. KOHeYHo, Bce He Tak npocTo, Kak
TYT HANUCAHO. HO 3TO yXxe UHTepecHO UHXeHepam.

O6paTy BHUMAHWE — 3KBASIaM3epbl CTABATCA B KOHLE ANMUHHOIO
Kabens, paaom C NPUEMHUKOM CUMHANGA, a YCUNUTENU B Ha4ane
Kkabens.

Ona Tex, KOMy UHTepecHO

A uTo byaeT, ecnu ycunuTenb CUrHANa NOCTaBUTb He B Hayasle Ka-
6ens, a B KoHUe? Beab curHan BCE pagHO yCUNUTCA.

OueHb NpocTo. YcunuTtesnb He MOXeT OTAINYUTL CUTHAN OT LWYMa U
ycunueaet U 10, U apyroe. Ho ecnu B Havane kabens CUrHan 3Ha4u-
TesbHO MOLLHee LWYMa, TO B KOHLie CUTHAN ocnabnsercs, a BOT LWyMm
MOYTU HeT, Aa eleé U Nomexu no nyTu cobupaert. M ecnu nocTasuThb
ycunuTesnb B KOHLE, TO WYM, KGK U CUTHAS, BbIPACTET MHOMOKPATHO.

TTPUEMHUKM N NepenaTunKU BUACO NO BUTOM nape

Yale Bcero ans nepenaym cUrHa-
10B Ha ANUHHbLIE AUCTAHLMU NpU-
MEHALOTCA NPUEMHUKU U Nepeaat-
UMKM MO BUTOM nape. ITO J1erko

BCero 06o3HavaroTCs Kak Tx
06bacHUMO. Butyro napy nerxo (Transmitter). TTpuémHmKn,
MPOTATMBATL U BCe YMEHOT 06XM- COOTBETCTBEHHO, 0603Hava-
matb pasbémsr RJT-45. roTca kak Rx (Receiver).

He Hapo nyTaTtbca ¢ HA3BAHU-
SMU NepeaaTyuKkoB U NPUEM-
Hukos. TTepeaatumkm valle

Takum 06pazom MOXHO nepeaatb
BUAeOCUrHaN Ha pacctoaHua Ao 100 metpos. TTpuuéem kabenb peko-

TECHNO



MeHayeTCa NpOKMNAAbIBATL OAHUM KYCKOM OT NepeaaTymka K Mpuém-
HUKY (BNpoYem, UHOrAA UCMOMb3YHOTCS U NPOMEXYTOUHbIE NATY-Na-
Henn). M oueHb 6osbluoe BNUSHUE OKA3bIBAET KAYeCTBO CAMOTO Ka-
6ens 1 pasbémos. TyT Henb3s 3KOHOMUTb, U Jy4lle UCNOSIb30BATL
TO, YTO peKOoMeHAayeT NPoU3BoAUTENb NPUEMHUKOB/ NepeaaTuymKkos,
WHaYe pe3ynbTaT MOXeT pa3oyvapoBaTh (TO ecTb KApTUHKK He byaerT).

MPUBLIYHBIMU CeTeBLIMU pasbemamm RJI-45 v BbIrnaaaT Kak
06bIuHbIe Kabenu J1IBC — BTLIKATb UX B CeTeBbIe KOMMYTa-
Topbl J1BC Henb3al YTo-HUbYab croput obasatenbHo!

»ﬁé OuyeHb BAXXHO MOMHUTbL — XOTb Kabesn U OKaHYUBAHOTCS

Kpome BuaeocurHana atTv NpUEMHUKM U NepeaaTynKkmu oaHoBpe-
MEHHO MOTYT Mepeaasath U Apyrue CUrHansl (3ByK, ynpasneHue,
NOKANbHYHO CeTb), 3TO HYXHO YTOUHATb B JOKYMEHTALIMU Ha YCTPOU-
CTBa.

MHorue yctpolicTBa MOTyT Nepeaasath 3MeKTpuYyeckoe nNUTaHue
ANS APYrOv CTOPOHBI, UTO bbIBaeT YAO6HO Npu MOHTaxe. TToatomy
YTOUHSAIN Y UHXeHepa, HeT NU TaKOWU BO3MOXHOCTU Y MOHTUPYEMBIX
TO60M NPUEMHUKOB U NepeAaTuukoB. Ecnu ecTb, To 0ba3aTenbHO
nosb3ymcsa 3Tum. TTpataTtb AONOMHUTENbHbIE 6M10KU NUTAHUS Ha
YAQNEHHOM CTOpOHe He BCeraa YAobHO, U 3anUTaTh YCTPOMCTBA AU-
CTAHLMOHHO U3 aNMNapaTtHOM CTOUKU ropasao pasymHee.

~.4- TTpv nepenave Buaeo No BUTOM Nape oYeHb KPUTUUHBIM MO-

”ﬁé XeT 6bITb KAYeCTBO 3a3eMIIeHUs Y SKpaHUPOBAHHBIX kabenei
W pasbemoB. KOHeYHo, 3TO OTHOCUTCA TOMbKO K TeM yCTpOU-
CTBAM, Y KOTOpPBIX HaNM4Yne 3KpaHUPOBAHHOW BUTOMU MapbI
YKG3aHO B JOKYMEHTaLuUM.



TTo onbITy paboTbl, He BCe 3KPAHUPOBAHHbIE Pa3beMbI Obec-
neynBaroT HaaéxHoe 3asemneHue. TToaTomy obsasatenbHO
NpoAyMal, Kak Tl byAelb NPUKpennaTb 3KpaH Kabens K Kop-
nycy pasbéma. MiHoraa nomoraeT aaxe Namka.

Ona Tex, KOMy uUHTepecHO

HekoTopoe Bpems Ha3aA ANS NepeAayu BUACOCUTHAMOB MO BUTOM
nape UCNonb30BANUCL CNeLUanm3nUpoBaHHbIe kabenu BUTOU napel.
Nx OCHOBHBIM OTNUYMEM 6BINO TO, YTO KONUYECTBO BUTKOB HA MeTp
Y KG@X/AOM napbl 661710 OAUHAKOBBIM.

A ecnu TbI 06palan BHUMAHUE, TO 3aMeTUI, YTO Y MPUBLIYHLIX Tebe
kabenel Kaxaas Napa UMeeT pasHoe KOJIMYeCTBO BUTKOB Ha MeTp,
UTO CAeNaHO ANS yMeHblueHUS HaBOAOK OT OAHOW Mapbl Ha cocea-
Hue.

Taxkue cTapbie NpUEMONEpPeaaTUUKU U cnelmanbHblie kabenu Bcé
elle u3peaka BCTpeYaroTcs Ha obbexTax, No3Tomy Tebe nonesHo
3HaTb 06 3TOM. K cuacTbo, Bpems UX yLWno U NyTaHULLL B MPOTSXKe
kabenel cTano meHblue. Tenepb BCe TAHYT OObIUHbIE Kabesnn Hyx-
HOM KaTeropuwu.

TTPUEMHUKM N NepeaaTuUUKU BUACO NO ONTUYECKOMY Kabento

TTepenaya kapTuHKKM no sutou nape Ao 100 meTpos xopoluee pelue-
HWe, HO oHO paboTaeT Tonbko Ao 100 meTpos. A ecnu Tpebyetca
6onbluee pacctosHUe? Toraa NpUMEHSHOTCS MPUEMHUKU U Nepenat-
UMKM CUTHANOB MO ONTUYeCKOMY Kabenro. OTNUYHOe pelleHue,
eCcnu 6bI He HeCKOMbKO HO:

v [OBONbHO AOpOrou kabesb
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v\ TpyAHO npoTarueath (HyXHQa NOBLILIEHHAS AKKYpATHOCTL), A
M cam kabenb KanpusHbIM

v/ pasbeMbI JOPOTU U YCTAHABNUBAFOTCA TOSTbKO CMNELMarbHLIM
obopynoBaHem (HeaelEBbIM)

Ho 3aTo onTUKy MOXHO TaHYTb A0 10 KMNOMeTpoB U NpU 3TOM He
6yaet nomex!

A BOT Nepenasatb 3MeKTpuYeckoe NUTaHUe Ans ApYrox CTOPOHLI
3TU YCTPOMCTBA HE MOTYT, MO CTeKNy TOK HUKAK He Xo4eT UATU.

Ona tex, KoMy uHTepecHoO

Ha o6bexTax TbI CMOXelb BCTPETUTb ONTUYECKUE MPUEMHUKU U MNe-
PeAaTuMKM KaK OAHOMOAOBLIE, TAK U MHOrOoMoZoBbIe. M B UEM pas-
HULQA Mexay HUMK?

Ipy6o rosops, MHOroMOAOBLIE MPUMEHSHOTCSA ANS NepeAayn Buaeo
Ha Hebonblwue pacctosHus, Ao 500 metpos. TTpu atom camu kabenu
6onee fAelwéBble, YaCTO U3 NNIACTUKA, @ He U3 CTekna. A 0AHOMOAO-
BbIe MOTYT NepeAaBaTb CUrHAN Ha paccToaHus Ao 10 KunomeTpos.

N nouemy Tak npoucxoamnt? OTBET yXe 3aKNFOYEH B Ha3BaHUU. B
MHOTOMOAOBBIX MepefaTYUKax UCTOYHUKOM CBeTa SBNSAeTCS CBeTOo-
ANOA. A OH U3NYy4YaeT CBeT COBepLUEHHO pasHbIX YacToT (Moa) oaHO-
BpemeHHO. M TaK Kak pasHbIe YacTOTLI MO CTeKly nepemellaroTes ¢
PasHOW CKOpPOCTbHO (Aa, CKOPOCTb CBETa TOXe MOXeT 6bITb pasHol),
TO CUTHAN Pa3MasbIBACTCS C PACCTOSHUEM, U Yepes HeKOTOpYHO AuU-
CTAHLIMKO YXe He MOXeT 6bITb MPABUIIbHO PACMO3HAH MPUEMHUKOM.

A BOT y OHOMO/JOBLIX NepeaaTynKos cBeTUT nasep. M ocHosHoe
OTNUYUe nasepa OT CBETOAUNOAA 3aKMFOYARTCS B TOM, TO BeCb U3ny-
UaeMbIl CBeT MmeeT OAHY 4YacToTy (U gpasy, HO 3TO Apyras UcTopus).
M, KaKk TbI NOHUMaAeLb, Pa3MasaTbCa CUrHAMN He MOXeT, Belb BeCb



B C BN
CBeT UAET C OAUHAKOBOM CKOPOCTbHO. I MaKkcumanbHoe paccTosHue
onpeaenseTcs TONMbKO NOTepen SpKOCTU CBeTa B CTeke.

TTepeaava BUAEO NO NOKANBHOW ceTU

YcTporicTea ANs TAKOW Nepenayu BUAeo YacTo HasbisaroT IP yanu-
HUTENSMU. DTU NepeaaTuUKU U NPUEMHUKU OYeHb MOXOXU Ha Te,
KOTOpbIe MPUMEHArOTCA ANS Nepeaayu U3obpaxeHUn No BUTOU
nape. Ho nyTaTb UX Henb3s HU B Koem cryyae!

TTepenaua BuaeocUrHana TyT MAET NO OBLIUHOM (XOTA UMeeTca Kyuya
3aMOpOYEK) JIOKANbHOM BLIYUCITUTESIBHOM CeTU B MOMELLEHUU, a He
no BbIAeNeHHbIM Kabenam BUTou napbl. M noakntouaroTcs atm
ycTpolicTea B 06bIuHbIE ceTeBble kommyTaTtopsr JIBC. W vawe Bcero
TpebyeTca cneumanbHaa HaCTPOMKA 3TUX KOMMYTATOPOB, YUTObLI Ne-
peaava Buaeo ctabunbHo pabotana.

KctaTw, sbiwe TbI YynTan npo IP kommyTtaumro. Tak BOT, OHAQ GKTUBHO
NpUMeHseT Takue YANUHUTENU, HO He CTAHAAPTHbIE, a CheumasnibHoO
MOAUPULIMPOBAHHbIE AN 3TOU (PYHKLUU.
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TTonesHbre 3HaHUA O 3Byke

3BYK O4eHb BaXXeH B MyNbTUMEAUMHBIX CUCTEeMaX. A XOPOLUUIA 3BYK
Cpa3sy NOKasbIBAeT YpOBeHb UCMOJIHeHUs npoekTa. YTobbr AocTUr-
HYTb NMPOEECCUOHANBHOrO pe3ynbTaTa U He AenaTb oWMboK, Heob-
XOAUMO 3HATb XOTA 6bI OCHOBLI 3BYKOTEXHUKU. TbI ONKEH NOHU-
MaTb, KaK 3BYK Nnepeaaétcs, kak oH 06pabatbiBaeTcs U, B KOHLE KOH-
LIOB, YCUTUBAETCS U BOCMPOU3BOAUTCA.

Buabr aHanoroebIx 3BYKOBbIX CUTrHasnoes

[ns Havana nonpobyem pa3obpatbcs ¢ CyLecTBYHOWMMIU BUAGMU
3BYKOBbIX CUIHASI0B. HAYHEM C aHANOroBbIX CUTHAMoB. OHU 6bLIn
NepBLIMU, U BCE ellé OYeHb pacnpOCTPaHEHbI B HAWMX CUCTEMAX.

JTMHeWHbIM 3BYKOBOM CUMHAN

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

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

JNMUHeliHbIM 3BYKOBOM CUMHAN — 3TO Hambosiee pacnpoCTPaHEHHDBIN
3BYKOBOW CUTFHAN B MyNbTUMEAUMHBLIX cucTemax. TTepenaércsa no
NPOCTLIM MUKPO(POHHLIM Kabensam, Nerko KOMMyTupyeTcs, nerko
KOHTpoSinpyeTcs. M3 HelOCTATKOB — BO3MOXHbI pasHbIE MOMeXU.



YpoBeHb NUHEMHOro cUrHana NpuAyMmanu usmepatb He abconoT-
HOW LMpOWA, a OTHOWeEeHUeM (TOYHee NOrapUPMOM OTHOLLEHUS) Te-
Kyluero ypoBHs k 6asosomy. N Hassanu 310 aeumnbernom (o0bo3Hava-
etcsa dBu, dBv u 1.4. B 3aBUCUMMOCTU OT TOrO, YTO U3MepatoT). EcTb
6a30BbIN HyneBoW Aeumben, OTKyaa

BCE U ckaveT. Ecnu 3HaveHue co 3Ha- TTo coBpemeHHOMY CTaH-
KOM MUHYC, TO 3BYK TULle, ecyin C Aapty 0 dBu nuHemHoro
NNFOCOM — TO rpomye. Yalue ecero 3BYKOBOrO CUIHasa cooT-
ANA Nepefayu 3syka mexay seTcTyeT 775 MB Ha
MPOECCUOHASTBHEIMU YCTPOUCTBAMM Harpy3ke 600 Om, uTo co-

OTBETCTBYET MOLWHOCTU 1

npumeHsaroT yposeHb +8 dBu. Ho
MBT.

NPUHUMATD 3TY LIUEPY 3a GKCUOMY He
cnepyeT — CIIULKOM MHOIO HFOGHCOB
npU HaCTpOUKe 3BYKa.

Ona Tex, KOMy uUHTepecHO

Ecnu TbI elwé HeMHOro NOMHULIL MATEMATUKY, TO MOHUMAELLb, YTO
U3MepsaTb YPOBHU He MPOCTLIM OTHOLWEHUEM 3HaYeHU, a ux nora-
PUCPMOM, OYeHb CTPaHHO. M 3auem xe TaK yCIOoXHATb?

A BCE NONYyYMUNOCh U3-3a TOTO, KK YenoBeK CNLIWUT 3BYK, TO eCTb
Kak paboTaroT ero ylm u mosr. Y BEIACHWUNOCh, YTO Npu yBenuue-
HUU YPOBHA curana B 2 pasa rpOMKOCTb ANA CnylaTtens yBesInumea-
eTca coBcem He B 2 pasa. N uem rpomue 3ByK, Tem TpyaHee yBenu-
UMBATb MPOMKOCTb NPU YBeSTUYEHUU MOLLHOCTU curHana. M nyuwe
BCEro 3TO U3MeHeHUe CIbILMMOM MPOMKOCTU ONUCLIBAETCA Jlora-
PUCPMOM OTHOLLEHU MOLLUHOCTEA CUTHANOB.

OAvH KaHan 3ByKa nepeAaétcs No ABYM MPOBOAHUKAM — CUTFHASb-
HOMY U1 3emne. Takas nepeaava 3ByKa Ha3bIBAETCS He6ANAHCHOM.
TTpu KOpOTKMX Kabensax BCE OTNINYHO, HO ecnu TpebyeTcs nepeaatsb
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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

6aNaHCHLIM CUMHAN, KOTOPLIU NepenaéTcs Hacto GanaHcHeri

MO ABYM CUTHASIbHBIM NpOBOAHUKAM. [Jo- curHar HAseIBaroT
CUMMETPUYHBIM, a

NONHUTESIbHO K HUM [06aBNSeTCa U NpOBOA

HebanaHCHbLIN —
«3eMSIN», XOTS POPMASTbHO OH U HEe HyXeH.

HECUMMETPUYHDBIM.
Yawe Bcero B 38yKOBOM Kaberne cUrHasibHbIe
NPOBOAHUKU UMEHOT KPACHBIM LiBeT — «ro-
PAYUIA», U CUHUM LiBET — «XOJSIOAHBIN», a «3eMNS» BLINOMHSETCS B
BUAE ONNETKU. B NpogeccnoHanbHom TexHUKe ropsumii CUrHan

0603HAYAFOT 3HAKOM «+», A XOSTOOHBLIN 3HAKOM «->,

Ona Tex, KOMy uUHTepecHoO

TTouemy 6anaHcHbIV cUrHan 6onee yctomums k nomexam? TTonpo-
byem HeMHOro pasobpartbca ¢ 3TUM.

BanaHcHLIN curHan nepenaérca nNo Asym nNpoBoAHUKAM. TTpUuEm
CUTHAN B «XONOAHOM» MpPOBOAE ABNAETCA 3epPKANbHBIM 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).



Tenepb nobasum nomexy. OHa AencTBYeT Ha 06a NPOBOAHUKA OAU-
HAKOBO B OAHO U TOXe MIFHOBEHUE — U HA «TOPSYUIA», 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 OAMH, TO ThI YCNbIWAN 6bI WEeNYOoK, a B 6aNaHCHOM CUTHANE HU-
Yero He CITyYMIIOCh.

MUKPOOHHBINM 3BYKOBOU CUMHAN

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.

MWKpPOQOHHBINM YpOBeHb COOTBETCTBYET HANPSAXEHUHo, reHepupye-
MOMY MUKPO(POHOM MpU BO3ACUCTBUU HA HErO 3BYKOBBLIX BOJIH.
OG6bLIYHO 3TO NULWb THICAYHbIE AONW BOMbTA. DTO HaNpsXeHWe 3aBU-
CUT OT TUNA MUKPOEOHA, POMKOCTU 3BYKA U PACCTOSHUS OT UCTOY-
HUKQ 3BYKA. MUKPOOHHBIN CUTHAN MMeeT OYeHb CriabbIii ypoBeHb U
TpebyeT npeABAPUTENLHOMO YCUNEHUs, YTOBLI A0BeCTU ero A0
YPOBHS NTUHEAHOrO 3BYKOBOMO CUTHAnNa.
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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 HEIAHBIM YPOBHEM K MUKPOQPOH-

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

HanuyMe AONOJSIHUTENbHOTO
PaHTOMHoro nutaHus. ®op-
MaJsibHO 3TO He OTHOCUTCA K
3BYKOBOMY CUTHaAIY, HO Tpe-
byetca aAna paboTbl KOHAGHCA-
TOPHBLIX MUKPOQOHOB. TaK Kak
K MUKPOGOHHBIM BXOAGM MOXHO MOAKMHOUATb MUKPOPOHBI pa3nmny-
HLIX TUMOB, TO (PAHTOMHOE MUTAHUE O6LIYHO 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 AyMau, Kak Tebe ynobHee. TyT
WUMenoch B BUAY, YTO NUTAHUE YCTPOMCTBA UMeeTCa, HO NPOBOAOB
ANA 3TOrO HerT.

3ayem 370 HyxHO? TTpOCTO KOHAGHCATOPHbBIE MUKPOGPOHBI YCTPOEHbI
TaK, YTO NOKA Ha Hero He MOAATb 3MEKTPONUTAHUE, HUKAKOTO CUT-
Hana c Hero He byaeT. A BOT ApyrUe MUKPOQOHLI — 3MeKTpeTHbIE,
yroJibHbIe UNU ANHAMUYECKUE, HUKAGKOro NUTaHUs He TpebyroT. [a



elé YacTo B MUKPOPOHLI BCTPAUBAFOT HE6OMbLUIOM yCUNUTENb CUr-
Hana, U K HeMy TOXe Hensloxo 6bI NoABecTU NUTaHUe.

W uT0 661 He f06ABNATL NULIHUX NPOBOAOB, UHXEHepbI NpUAYManm
nepeAasaTb 3MEKTPUYECTBO AN MUTAHUS MO TEM Xe NMPOBOAHUKAM,
uTO U curHan. Paspenuts UX HeCnoxHo, BeAb NUTAHUE MPOU3BO-
AUTCS NOCTOSHHBIM TOKOM, @ 3BYKOBOM CUTHAM — 3TO MepeMeHHbIN
TOK.

$AHTOMHOE MUTAHUE NMPUMEHSIeTCs YacTo. THI yXxe BCcTpeyan 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 MOAKSIFOUUTb K APYTUM 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 cUucTemMsbl TpebyroT 0cobbix
WHTepeiiCoB AN NOAKIIFOUEHUS K YCUIIUTESIHO MOLLHOCTU.

TTaccusHbre AC pensaTcs Ha TPaHCPOPMATOPHBIE U HU3KOOMHbIE.
HU3KOOMHbIE — 3TO NPUBLIYHLIE BCEM AOMALUHUE KOMOHKU. MX
KOMMIeKCHoe conpoTueeHue (bonee ymHoe CNoBo — UMMeAaHc)
coctaenset scero 4, 6 unu 8 Om. Uspeaxa 6bIBAFOT aKycTUYeCKUe
cUCTembl ¢ UMneaaHcom 2 unu 16 Om. Bee atu conpotueneHus (ot
2-x OM u po 16 Om) oyeHb HebonblMe, NPAKTUYECKU ANS YCUNU-
Tens 3TO KOpOTKOE 3aMbIKaHUE. A ecnu elé y4ecTb, YTO AaHHOoe COo-
NpOTUBIEHUE U3MepseTCca NOo NepemMeHHOMyY ToKy Yactoton 1000
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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 nepeaadm Takmx Tokos. TTpu aTom
NoAKSIFoYeHUe Heckonbkmx AC K OIHOMY BbIXOAY yCUnuTens Tpe-
6yeT xopolero 3HaHUS 3GKOHOB 3J1EKTPOTEXHUKU, U 3TO He BCeraa
npoctas 3aaaya. Ho ka4ecTBO 3ByKa NpU TAKOM NOAKIHOYEHUU Ca-
MOe nyJluiee, NO3TOMY OHO U UCMOMb3yeTcs TaM, Fae HyXeH Xopo-
WU 3BYK.

Ans ynpotueHus paboTbl ¢ CUCTEMAMU, Fae OAHOBPEMEHHO UCMNOSTb-
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 UCMONb3yeTca 2 CTAHAAPTA TAKUX TPaHCPOpMATop-
HbIX cuctem — Ha 70 u Ha 100 BonbT. B npuHumne oHu pasHo-
3HQYHBI, U NMPUMEHAFOTCA 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 TeKyLUA
YpOBEHb FpOMYe HeKOro Ha4asIbHOrO YPOBHS. DTO 3HaYeHUe yKa3bI-
BarOT B Aeumbenax. Huxe nokasaHbl ypoBHU abCOMFOTHOW MPOMKO-
CTU OT pa3sHbLIX UCTOYHUKOB OTHOCUTESbHO GB6CONFOTHOM TULLMHLI
(koTopoi4 He 6b1BAET).



AG6CONIOTHLIV YpOBeHb

3eyx rpomkocTtu, ab
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
TToe3n 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.
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AHanoroesle 3ByKOBble WHTep@euchr

Paszbémbr RCA

~ OAWVH U3 CaMbIX pacnpOCTPAHEHHBIV coeAuHUTEIen
C Ky4eii HasBaHUM (Hanpumep, «THOMbMNAH»). XOTs

& OPULIMANBHO OH Ha3bIBAETCA «pa3beém RCA».
HassaHWe Npou3owno ot umeHn komnaHum Radio

Corporation of America, NnpeAnoXuBLlLe 3TOT TUMN pasbema B

Hauvane 1940-x roaos.

-

Liseta pasbémos: benbrit aAns
MOHOMOHUYECKOro CUrHana
WNK N1eBOrO KaHana ctepeo,

XOoTb pasbém U cumTaeTca bbiTo-
BbIM, HO B MPOQECCUOHASbHOW TexX-
HUKe NpUMeHseTCca oYeHb YacTo. K
TOMY Xe 3TOT pa3bEéM XOpOLLO MpU-
cnocobneH Ana navkmu, ocobeHHo
Koraa HeobXxoAMMO U3rOTOBUTL He-
CTaHAAPTHbIE NepexofHble Kabenu.

KpacHbIM — ANS NPABOro Ka-
Hana cTepeo.

npU NpUCOEAUHEHUM CHaYana NoaKntoyaeTcs curHan (LieH-
TPANbHLIW KOHTAKT), @ NULWb 3aTem 3emna (KoSbLIO BOKpYr
LIeHTPasIbHOrO KOHTAKTA). 9TO MOXeT BbI3BATb MPOMKUIA LLes-
UOK NPpU NOAKIIFOYEHUU, a B XyALUeM Clyyae nospexaeHue
npubOpoB NPpU NIOXOM 3a3eMNEHUN.

bﬁﬁ bonbwum HegoCTaTKOM TAKUX pCl3'béMOB a8149eT7C4 TO, YTO

Ho HekoTopble Npou3BoAUTENIU BBIMYCKAFOT AOPOrUeE pasb-
EMBI C NOANPYXUHEHHBIMU KONEYKAMU 3eMITU, U OHU NU-
LWeHbI 3TOro HeAOCTAaTKa.


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

H)KZKVI N MUHUOXEKUN

TTpasunbHOe Ha3BaHWe cemMencTBa 3TUX pasb-
émoe — TS (Tip, Sleeve) unu TRS (Tip, Ring,
/ Sleeve), 370 3aBUCUT OT TOrO, pasbLEM MOHO UMK
« ¢ cTepeo. Ho Bce ux HasbI-

BarOT [Xekamu, U oHU He obuxarotca. B BooblLe TO aHr M-

nocneaHee BpeMs ANA FAPHUTYP YaCTO CKOe CIoB Jack o3Ha
NPUMEHSETCS Pa3bEM C AABYMA KOJIEUKAMU, uaet rHesno. TTpa-

W HasbIBartOTCA OHU — TRRS (aononHu- BUJIBHO CAM LUTeKep
TenlbHOe KOMeyKo HyXHO ANS MUKPOQOHQ). HasbIeaTb Plug, Ho BCe
TTonpobyw yranaTb, Kak 6yaeT HasbIBATLCA MPUBLIKIU HAO6OPOT.

Pa3bEM C Tpemsa Koseukamu!

Cam pasbeém O4YeHb CTapLIn, UC-
nonb3oeancs ewe B XIX seke B Te-
Ne@OHHBIX CTAHUUAX C CUMMNATUY-
HBIMU 6ApPLIWHAMMU, KOTOpbLIE BPYY-
HYHO NnepeknoYanu BbI3OBbI.

CyluecTBy+OT TpU CTAHAAPTHBIX pas-

Mepa 3TOro pasbema:

Jack (6.35 mm unu 1/4 aroiama) — TONCTLIN pa3bEM ANS HAYLIHU-
KoB. IMeHHO OH uallie BCero npumeHaeTcs B NpogeccUoHanbHOM
obopyaosaHUU.

Mini-Jack (3.5 mm) — cambIli pacnpoCTpaHEHHBIM Celiuac pasbeMm.
BonbWUHCTBO HAYLIHUKOB ANS COTOBBIX TeNeqOHOB OCHALLEHbI
UMEHHO 3TUM PAa3bEMOM.

Micro-Jack (2.5 mm) — peakas pasHOBUAHOCTb AN MUHUATHOPHBLIX
ycTpolicTe. M3peaka BcTpeyanca B 060pyAoOBaHUUM ANA NepeAaym
CUTHANOB ynpasneHus.

TECHNO



Ona Tex, KOMy uUHTepecHO

PaccmoTpum pasbémbr TS u TSR. C HUMU TbI byaellb BCTpeUuaTbes
yalle Bcero. Ha kKapTWUHKe NOKAs3aHo, Kak HyYMepyHoTCSl KOHTAKTLI Ha
3TUX pasbeMax.

. E——

|
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|
|

Kak euamwb, koHTakT 1 (Sleeve) Bceraa asnaertca semnéin. KoHTakT 2
(Tip) ucnonb3yertca ANg nepenayu 3BYKOBOIO CUMHANA MPU MOHO-
(POHUYECKOM NOAKMHFOYEHUU, KTropaYero» curHana npu 6anaHcHom
NOAKNFOYEHUUN U NEeBOro KaHana npu ctepeocurHane. A KOHTakT 3
(Ring) cnyxuT Ana nepeaayn «XonoAHOro» cUrHana npy 6anaHc-
HOM MOAKNFOYEHUU UMW NPABOTO KaHana npu cTepeossyke.

Kctath, cneumanucTer no 3sykKy, KoTopbIe paboTaroT B Mpogeccuo-
HANbHLIX CTYAUSX, MOTYT HA3B8ATb U ApyrUe BAPUAHTLI CUTHAMOB Y
3TUX pa3bEMOB.

Pazbembr XLR

Ewe ero HasbiearoT KaHOH. HasepHoe, notomy, 4to
ero usobpen [xenmc KaHoH, ocHosaTenb komna-
Huu Cannon Electric 8 Jloc-AHaxenece. Boobuie 1o
pasbeM co3aasancs Ana camoneTos bouHr, Ho

NpUXUIICA N HA 3eMmne B NpOPECCUOHASTbHBIX 3BY-
KOBbIX CUCTEMAX.



TTouyemy Hasbisaetca XLR? Bykea X 03Ha4ana npocto ceputo pasb-
émoB y npoussoauTens, L osHauyana Latched (To ectb ¢ 3awénkoin),
a R 310 Resilient, To0 ecTb nepsbIe pasbEMBI UCMOMb3OBANU Pe3UHY
AN U3onauuu.

3TU pa3bEMBI MOTYT UMETb TPU, Ye-
TbIpe U 60s1ee KOHTAKTOB. TPEXKOH-
TaKTHbIE pasbeémbr XLR umerot
HaMbonbLYHO pacnpoOCTPAHEHHOCTL B
3sykoBom obopyaosaHuu. OHU npume-

Y 3ByKOBbIX Kabenew ¢
pasbémamum XLR ectb
OYeHb NpOCTOe Npasuo
ANa onpejeneHus Hanpas-

NneHna nepenayu 3syka.
HAFOTCA ANS 6anaHCcHOM nepeaayu

3ByK BCeraa MAET TyAq,
QHANOrOBLIX CUMHANOB MUKPO(OH- KYAQ HaMPaBAeHsT WTbIPbKMA
HOro UM SINHEeHOro YPOBHS!, Ll.MquO— y nansl.

BbIX CUTHAJIOB, A TaKXe CUHXPOCUIHa-

nos.

C 3TUMU pa3bEMAMU ANS Nepeaaym 3ByKa 06bIMHO UCMOMb3YHOT Tak
Ha3bIBGeMbIe MUKPOPOHHbIE Kabenu. OHu umerot 2

MeJHbIe XUJSbI, 06bIYHO KPACHYHO, TO eCTb «rops-

UyHO», U CUHIOHO, TO eCTb «XOnoAHy+o». MeaHas

ONJETKAa 3aKpbIBaeT 0be XUIbI U NO Hel coeauHseTca /
3emns. Yem rylue onnéTka — Tem KayecTBeHHee Ka-
6enb. OYyeHb XOPOLIMIA NPU3HAK.

Ona tex, KoMy uHTepecHo

Y pazbémos XLR Kak y «MambI», TaK U y «Nans» HOMepa KOHTAKTOB
BCeraa NOANUCLIBAKOTCA Ha NNACTUKOBOW BCTaeke. TTpocTo uHoraa
OHU MJIOXO BUAHBL, HO eClU NPpUrnNaaeTbes...

TECHNO



MAMA TTATTA

O6paTtn BHUMAHWE, HOMepa KOHTAKTOB 3epKasibHbI. Creau 3a 3TUM,
Bellb AiAXe Y OMBLITHLIX MOHTAXHUKOB OLIMOKU MHOrAAG CIy4aroTCA.
TTpu Ucnonb3oBAHUM B 3BYKOBBIX CUCTeMax Npu nepeaave 6anaHc-
HOrO 3BYKOBOTO CUTHana KOHTAKT 1 Bceraa ssnsetcs semnén. Kon-
TAKT 2 UCNONb3yeTCs ANS Nepefaqu «ropsyero» CUrHana, a KOHTaKkT
3 cnyXuUT ANA NepesaYn «XonoaHOro» CUrHana.

W Hanocnepok. MHoraa Ha ycTpoMcTBax ThI MOXellb
yBUAEeTb TaKoe HeobbIuHoe rHe3no XLR. 310 kombu-
HUPOBAHHLIW pasbEM. B Hero MoxHo BCTaBUTL KAk
TPEXKOHTAKTHBIM pasbém XLR, Tak u 6 munnumer-
posbIl WTekep TRS. 310 ysenuumeaet rubkocTb B
BbI6Ope COeAnHUTENbHLIX Kabenew.

Ona Tex, KOMy uUHTepecHO

Kopnyc pasbéma XLR oxkasancs oyeHb yaauyHbIM ANS NPUMEHEHUs Ha
KOHLIEPTHBIX MIOWAAKAX, FAe HYXHAQ MeXaHU4YecKas NpOYHOCTb CO-
eanHeHus. TTo3ToMy B 3TOM KOpRyce Tbl MOXellb YBUAETb AaXe
pasbeémbl RJ-45 (U BUNKY U rHe3a0) ANS NOKASbHBIX ceTel, a TaKxe
pasbembI AN BUACOCUMHATIOB.




Ona Tex, KOMy UHTepecHO

Ha HekoTopbIX 06beKTax ThI CMOXellb YBUAETb TaK Ha3bIBaeMbIe
«CLieHUYecKue Kopobku». 3To AO0BOMBLHO 06LIYHOE pelueHue Ans
OCHALLeHUS KOHLIEPTHLIX NMOLWAAOK, U UCMONb3yeTcs ANS AUCTAH-
LIMOHHOT O NOAKINHOYeHUs 3BYKa. TTpy 3TOM MACCOBO UCMOMb3YHOTCA
WMeHHO pa3beémbl XLR U npumeHseTcs cneumanbHbIN 38YKOBOW Ka-
6enb, Ha3bIBAEMbLIU MYNbTUKOpPOM. B ogHOM Takom kabene Haxo-
AUTCS 60JIbLIOE KOJIMYEeCTBO OTAENbHBLIX 3BYKOBLIX Kabenei.

Paszbémbr deHukc

OuyeHb pacnpOCTPAHEHHLIN Pa3bEM B NMpOPeECcCUOHANTbHOM
TexHuKe. Micnonb3yeTtca He TONbKO ANS 3ByKa, HO U ANS
NOAKIIFOYEHUS MHOTUX ApYruX curHanos. OyeHb yaobeH
Tem, 4To He TpebyeT namku. HaseaHWe pasbéma npouso-
WO OT HA3BaHUSA PUPMBI-pa3paboTumka Phoenix Contact GmbH w3
epmaHuu.

Pazbém ctan oveHb NonynapHLIM B MPOPECCUOHANBHOU TeXHUKe
M3-3a BLICOKOM MSIOTHOCTU coeauHeHU. Ha Hebosbluom y4acTke
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KOpryca yCTPOUCTBA MOXHO pasmecTUTb MHOXeCTBO BXOAOB U BbI-
XOA0B 3BYKA, YTO HEAOCTUXUMO MpPU UCMOSMb30BAHUU APYTUX pa3b-
EMOB.

-  Pa3bEMbI UMerOT camble pasHbIe pasmepbl U KONMUYecTBO

"%{f KOHTQKTOB, TAK YTO HAGAO BHUMATENbHO CNeAUTb 3a 3TUM U He
CTApaTbCA 3aCYHYTb O4eHb MOXOXUN Pa3bEM B HEMOAXOAS-
Lee rHes3ao.

O6paTu Tak xe BHUMAHUE, YTO MexXAy KOHTAaKTaMU MOTyT
6LITb MepeMbIYKM, @ MOXeT UX U He 6bITb. M npu KaxyLuelics
ONUHAKOBOCTU pa3MepoB BCTABUTbL PA3bEM MOXHO TOSbKO
€CnU TbI OYeHb CUJIbHBIMN.

\@ Coset o1 Tletpa Tlerposuua

\/

TTpy 3a4enKe TOHKUX 3BYKOBBIX MPOBOAOB B KIIEeMMY (PeHUKC
Jlyulue 3a4ULLeHHBIN y4acTok nposoaa (3-5 mm) oTorHyTb Ha
U30S1SLMIO U 3aXUMATDb YXXe BMeCTe ¢ usonsaumeid. Tak nony-
uaeTCca ropasao Kpenue.

2 =
=y =/




\@ Coset o1 Tletpa TlerpoBuua

\/

Ecnu pasbém umeet cneumanbHbI XBOCTUK ANA 3aKpenJie-
HUs Kabens, 0653aTenbHO 3TUM BOCMONb3yUCa. ITO U36aBUT
B AGNbHEMIem OT MHOTUX Npobrem u3-3a NoTepyu KOHTAKTa.

Pazbémer speakON

TTpy NOAKIFOYEHUU HU3KOOMHBIX GKYCTUYECKUX

CUCTEM K BBIXOAY YCUNUTENS MOLLHOCTU BO3HUKAET

npobnema nepeaaymn oveHb bonbwmx Tokos (aAe-

caTkm amnep). PasHbie nponssoauTenU BEIXOAAT U3

3TOrO NO-pPasHOMY — OT MPOCTLIX BUHTOBLIX 3QXM-
MOB A0 «baHaHoB». Ho Hanbonee yao6HbIM SBNSIETCS Pa3bEM
speakON, paspaboTaHHbIN komnaHuelt Neutrik AG u3 JluxTeH-
WTelHa.

Pazbémbr paccumTaHbr Ha 6onblve
3Ha4yeHus Tokos (Ao 40 AMnep) B Kax-
AOM KaHane. B Hux npeaycmotpeHa
3aLWMTA OT NPUKOCHOBEHUS K KOHTAK-

Y AaHHOro pasbéma ecTb
OYeHb MOXOXWUA BAPUGHT
powerCON ans noaknroyve-
HUS 3NEKTPONMUTAHUS. ITU

Tam, a TaKxe 3awesnika ot cny4YamHoro PA3bEMbI HECOBMECTUML.

OTKNroYeHus. $opma pasbema Taxkosa,

YTO ero HeBO3IMOXHO MOAKIFOUYUTL He-

npasusibHO. MMMetroTcs BaPUAHTLI C KOSIMYECTBOM KOHTAKTOB OT ABYX
A0 BOCbMU, YTO MOKPLIBAET pa3HbIe BAPUAHTLI NOAKNoYeHus AC.
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B pasbéme speakON ans noaknroueHUs NpOCTbIX KOMOHOK UCMOMb-
3yFOTCA KOHTAKTBI «1+» U «1-», [1na 60n1ee CNOoXHLIX NOAKNFOYEHUA
(Hanpumep, pexuma 6mamn) nyylie CMOTpeTb JOKYMEHTALUIO U He

nyTath.

TTpu MOHTaXe TakuX pa3bEMOB Ha kabenb obs3aTesnibHO Nposepsii
WX COBMECTUMOCTb C OTBETHOM YaCTbHO Y YCUIUTENS U aKyCTUYe-
cKol cucTemsl. TTpu BHelwHel NOX0oXeCTU, B 3aBUCUMOCTU OT KOJIU-
4eCcTBAa KOHTAKTOB OHW He BCeraa BTbIKAHOTCS OAUH B Apyrou. [syx-
KOHTAKTHBIN LTeKep BCTABMACTCS B YETLIPEXKOHTAKTHBIN Pa3béM, HO
He HaobopoT. Y He Haao nNpumeHaTb cuny. TTpocTo, ecnu KOMbUHa-
LMS HeBepHasi, MPOCU Y UHXeHepa NPAaBUIIbHBIN Pasbem ANt MOH-
Taxa.

Yawwe Bcero Ha akycTU4eckmux kabensax ¢ obenx cTOpoH ycta-
HABJIMBAFOT Pa3bEMBLI TUMA «Mama». Ho 3To 3aBUCUT OT TU-
NOB pasbEMOB HA YCUNUTENE U Ha GKYCTUYECKUX CUCTEMAX.

AKYCTMHCCKMVI Kabesnb ANA NOAKNFOYEHUS HU3KOOMHBIX axky-
CTUYECKUX CUCTEM OTNIUYAETCA NOBLILEHHOMU nnowaablo ce-
YeHuq NpoBOAHUKOB, I'IOSBOJ'ISH-OLIJ,GI‘Z nposoauUTb 6onblme

TOKU. KOHCTpyKUUs Kabens moxeT 6bITb CAGMOW Pa3fIUYHOU — BCTpe-
YyaroTCa Aaxe KOaKCUasbHbIe UCNOMHeHUs (XOTS CMbICA B 3TOM Ha
TAKUX HU3KUX YacTOTax NPOCTO HeT). Xunel Bceraa MapkupyroTca
nmbo ueTom, NM6O 0COBLIMU OTMETKAMMU, TAK KaK aKyCTUYecKue
CUCTembI 0693aTenbHO HYXHO MOAKNHOYATb CUHEA3HO, TO eCTb OAU-
HaKOBO.

Liucppoeoi 3sykoBO curHan

AHQNOrOBLIW CUTHAN YXe AABHO CTAN NPUBLIYEH, U OH GKTUBHO NpU-
MeHSeTCa B HALMX CUCTeMax ANA Nepefadm 3ByKa MexAay YCTpon-
cTBamu. Ho B cammx ycTpoUcTBax BCs 06paboTKa 3ByKa B HaCTOALLee



Bpems NpousBoAUTCS B LMgpposom Buae. O6paboTka 3B8yka B aHanNo-
rOBOM BUAE OCTANAChb, HaBEpHOE, TOSNbKO B O4eHb AOPOTUX CUCTe-
max BbIcokoro knacca Hi-End. M utobbl ymeHblwnTL Konuyectso
npeobpa3oBaHUM 3BYKA U3 GHAIOFOBOM (POPMLI B LIUCPPOBYHO U 06-
paTHO, BCE GKTUBHee NpumeHseTca nepenava B Umgpe. TTpasaa,
noKa HeAoCTAaTOUHO.

Ona Tex, KOMy uUHTepecHoO

HeTpyaHo aoraaathcs, YTO KAYeCTBO 3BYKA MpU nepenaye B LUGpO-
BOM BUAE OYeHb CUJIbHO 3aBUCUT OT CKOPOCTU NOTOKA LIMGPPOBBLIX
AGHHBIX. Yem 60nblue AQHHBIX NepeaaTh B CEKyHAY, TeM KayecTBeH-
Hee U ecTecTBeHHee byaeT 3BYK. 9Ta CKOPOCTb Y NMPOPECCUOHANOB
HQa3bIBAETCA AHINIMUCKUM cnosom Bitrate (UnTaerca kak 6UTpelT).

EcTb HeckonbKo CTAHAAPTHBIX 6UTPEUTOB ANA Nepeaayn 3BYKa.
TTpocTo 03HAKOMbBCA C HEKOTOPLIMU U3 HUX ANs 0bLero passuUTUS.

128 unu 160 k6uT/c — Ha4YanbHLIN YpOBEHb KOAUPOBAHUA MY3bIKU
B qpopmate MP3. TTpu 3TOM NpoOUCXOAUT CXATUE C NOTEPSMU.

192 unu 256 k6ut/c — Nnpuemnemoe Ka4ecTBO KOAUPOBAHUA MY-
3bIKU CO CKATUEM C NOTepsSMu.

320 k6uT/Cc — HamBbICLIEE KAYeCTBO KOAUPOBAHUA B qpopmaTte MP3.
TTpu 3TOM NpoucxoamT cxatue ¢ notepamu. TTosTomy npogeccuo-
HanbI He NFO6ST 3TOT POPMAT, Belb OHU CRBILWAT 3TU NOTepW.

400 - 1411 k6but/c — 6UTpenTLI AN NepelaYun cxaTtoro 6es no-
Tepb 3BYKa.

18 M6ut/c — 370 BUTPelT ANa MAKCUMASIBHO Ka4eCcTBeHHOW nepe-
Aauu 3ByKa 6e3 cxatus.

TECHNO
. NEPIA



N, 4TObbI HEMHOTO YCNOXHUTL Tebe XU3Hb, A06aBNHO, YTO 6UTPEenT
6b1BaeT NocTosHHLIM (CBR), nepemeHHbIm (VBR) U ycpeaHEHHBIM
(ABR). Ho B 3Tom nonpobyit pasobpatbcs camocTosTesnbHO!

Ona Tex, KOMy UHTepecHO

ThI yXe MOHAM, YTO KaYeCTBO LIM(PPOBOIrO 3BYKA 3aBUCUT OT TAKOTO
napameTpa, kak 6utpelit. Ho 370 ewé He Bcél KayecTBo 3aBUCUT U OT
TAKOW BEJIMUUHBI, KaK YaCTOTA AUCKpeTU3aLmKn. 3Ta YactoTa onpe-
AenseT KONUYeCTBO U3MepeHUN YPOBHS 3BYKA B CEKYHAY, U U3meps-
etca B Nepuax.

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

8 000 MNu — 370 YacToTa Ucnonb3lyeTca B TeNeOoHUM AN nepe-
AQYU peyu.

44 100 lNu — ucnonb3syetca B NpuBbIYHLIX Tebe Audio CD. TTokpbI-
BAeT BeCb AMANA30H crnbIwmmbIx YactoT ot 20 ao 20000 lMepu.

48 000 Nu — ucnonb3yeTca AN 3anUcK 3Byka Ha DVD v ana mar-
HUTOQOHOB DAT (ecnu TbI cNbIWaAN O TAKUX).

Liugpposbie 3syKkoBble UHTepgeucs:

Linepposoit 38yk B 60MbLUMHCTBE CyYaes NepeaaeTcs COBMECTHO ¢
BUEOCUTHASIOM TaKUMU UHTeppenicamm, kak HDMI, DP u SDI. Ho
WHOrAa B CUCTEMAX MPUMEHSIFOT U CMeLmanmu3vpoBaHHbLIe UHTep-
pelicbl, 0C0beHHO ecnu HYXHO NnepeAaTb MHOMOKAHASbHBIM 3BYK.



Toslink
Toslink (cokpawiénHo ot Toshiba Link) nepsoHa-
yanbHo 6b1n paspaboTaH kopnopaumeii Toshiba ans
P nepenayu 3syka qpopmatra MKM mexay cpupmeH-

HbIMK CD-nneepamu u AV-pecmsepamm, HO BCKOpe
6b1n aAanTUpOBaH Ans 6onbwuHcTea CD-nneepos He3aBUCUMO OT
npoussoauTens.

TTepenaya curHana NpomussoAMUTCS NO ONTUYECKOMY BOMOKHY (Yalue
BCero nnacTUKOBOMY) U pacnpoCTpaHeHO B OCHOBHOM B 6LITOBOU
TexHuKe.

S/PDIF n AES/EBU

Pacwuppossiaetcs kak Sony/Philips Digital Interface Format. Ot-
CrOAQ HeTpyAHO AOrafaTbCa, KTO paspaboTtan 3TOT pOpMar.

TTpogeccuoHanbHbIl BapuaHT S/PDIF HasbiBaeTcs UHTepgpeicom
AES/EBU. Audio Engineering Society/European Broadcast Union,
unu Obectso AyanouHxeHepos/Esponelickuii Paguoseluatess-
HbIW COHO3 — 3TO OpPraHU3aALUMU, CTAHAAPTU3UPOBABLUME STOT UHTEp-
(peic.

Cneungukauum S/PDIF u AES/EBU aonyckaroT HeCcKonbKo TMNoB
kabens u pasbeémos. ONTUYeckuii kabenb cosnaaaeT ¢ kabenem m
pasbémamum Toslink. B nocneaHee Bpems 4acTo BCTpevaeTca onTu-
Yeckut pasbem mini-Toslink, koTopbIl BHelWHe 0YeHb MOXO0X Ha
mini-Jack (3,5 mm).

WHorna BcTpeyaroTcs rotosbie kabenu ¢ pasbemamm RCA opaHxe-
BOTO LiBeTa. 3TO KOAKCUarnbHbIe kabenu Ans nepeaaym LMGpOBOro

TECHNO



38yka. He3aa Ans HUX Ha annapaType TaK Xe UMeroT OpaHXeBbIM
user.

JK30TUKa

3aecb HAAO YNOMAHYTb CneLmnpUuyeckme LMgpoBbIe UHTEpeCh,
KOTOpbIe AenaroT HeKoTopbIe PUpMBL AN ceba. Yalle BCero oHu uc-
nosib3yroT B KayecTse kabenen Ans nepeaayv CUrHanNoB 06bIYHYHO
BUTYHO Napy, HO 3TO He NOKANbHAs CeTb U OWKnbaTbCs ¢ NOAKNHOYe-
HUeM Henb3a.

Kak npumep moxHO npusectu pupmy BSS c e€ npotokoniom BLU
Link unu koHrpecc-cuctemsr BOSCH ¢ nepeaadelt 38yKka no cneum-
anbHomy kabenro DCN.

TTepenaua 3Byka NO NOKANbHLIM CETAM

Kak TbI yxe NoHaM, 38yK MOXHO Nepeaaatb KAk B GHANTOrOBOM, TaK
U B UMpoBOoM Buae. TTpu 3TOM ANA NepeAaym 3BYKa HYXHBbI OT-
AernbHbIe NpoBoAa (Kpome criyyaes ¢ becnpoBOAHOM Nepeaaveit).
Ho Beab Ha BCcex 06beKTax yxe umeeTcs JIOKasIbHAs CeTb AN MHO-
rUx Apyrux 3aaad. M B nocnenHee Bpems BCe Ydlle UCMNOMb3yeTcs
LIMEPOBAS Nepeaaya 38yKa MO CTAHAAPTHLIM JIOKASIbHLIM BbIYUCIIU-
TeNbHLIM CeTaM C Ucnonb3oBaHuem npotokona IP. Takyro TexHono-
rUHO paspabaTbIBANU MHOTUE KOMMAHUU, HO TAK MOSTYYUNOCh, YTO B
HacToslliee BpeMs NINAUPYHOLLUM pellieHuem cTan npoTtokon Dante
OT GBCTPASIUIACKON KOMNaHUU U3 CuaHesa Audinate Pty. Ltd.

TTpotokon 6b1n paspabotaH 8 2006 roay, HoO camoe ADante"

rNasHoe — Kpome NMpOTOKOJSIa KOMNAHUS pa3pabo-
Tana Bce He06xX0AMMbIE MUKPOCXEMbI U A0 CUX NOP BLIMYCKAeT UX



CAMOCTOSTENbHO U HUKOMY He AAET NULIEH3UM Ha UX BbINycK. C oa-
HOW CTOPOHBI, NSI0XO 6bITb KAAHBIMU, HO C APYrOU — BCE OTIINYHO
paboTaer!

Ecnu kpatko — 10 moxHO nepepnasath Ao 1024 kaHanoB 3Byka no
ooHOMY ceTeBOMY kabenro! KoHeyHo, orpaHUy4eHun xBaTtaeT, Ho
YYUTLIBATD 3TU OFPAHUYEHUS JOMKEH UHXeHep NPOeKTUPOBLUMK CU-
CTeMbI.

BbrrnaauTt Hactpovika Dante npumepHo e

TaK, KaK Ha pUcyHke. TToaTomy, ecnu Bu- e —
AULLIb TaKYFO KAPTUHKY Ha 3KpaHe HoyT6yKa
WHXeHepa — TO J1erko NOUMELLb, YTO OH

Aenaert. Dot Recsers

!sss&st'as‘sa::::::!

Danta Transmitters
oo

KommyTaums npoussoamTcs NpocTbIM npo-
CTaBfleHWeMm 3enEHbIX ranoyek Ha nepece-

53282 2ERE

YeHUnAax BXo40B U BbIXOAO0B — YTO MOXeT

IESRERCR

6b1Tb Npowe? U uto yaobHo — 3Ta Kommy-
TALUUA He U3MEeHSIeTCS NpU BLIKNFOYEHUU NUTAaHUS NpUbopos, Tak
UTO NOCne BKMFOYEHUS CUCTEMbI BCe BOCCTAHABIIMBACTCA KaK 6bLNO.

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

Ona Tex, KOMy uUHTepecHO

Kpome npotokona Dante 66111 1 Apyrue NpOTOKONLI AN Nepeaayu
3ByKa NO NOKAnbHOW ceTu. MHOrWe KOMMNAHUW MbITANIUCh NO-pas-
HOMY pellnTb Npobnemsl HenpepbIBHOW NOTOKOBOW Nepenaqu AaH-
HBIX.

TECHNO



3pecb NpuBeAEH HeMOMHLIN NepeyeHb 3TUX NPOTOKOMOB, MPOCTO
AN MOHUMAHUA TOTO, O YEM FOBOPAT UHXEHepbI, KOrAa NPOU3HOCAT
HeroHSTHbIE CJI0BA.

CobraNet — cTapbIli NpoTOKON, OAHA U3 NEpBLIX peanusaumii nepe-
AauuM 3ByKa No ceTu. TTpakTUYecKu yxe He BCTpeyaeTcs.

AES67 — Hosb1lh npoTokon, paspaboTtaHHbIv B 2013 roay, KOTopbIn
NpU3BaH 06 beAUHUTL psa Npelblaylwmx. Ho noka He 0YeHb WUPOKO
pPacnpoCcTpaHeH.

AVB (Audio Video Bridging) — oTkpbITas TexHonorusa, Kotopas nos-
BONSeT nepeAaBath He TOMBKO 3BYK, HO U BUAeo. Ho 3ToT npoTokon
TpebyeT UCNONb30BAHUS TONbKO COBMECTUMBIX KOMMYTATOPOB J10-
KanbHOW ceTu.

SMPTE 2022 — oaWH U3 cOoBpeMeHHBIX OTKPLITLIX NMPOTOKOJIOB ANS
CUCTEM BelLLiaHUA.

O6paboTka 3BYyKa

3BYK B UNCTOM BUAE B OYeHb
PeAKUX UCKIFOUYEHUSX MOXeT
6LITb Cpa3y BOCNpPOU3BEAEH B
NomelLeHUU C HOPMATbHBIM
pe3ynbtaTom. Yaue Bcero
6e3 06paboTkM cnywatb No-

NyYeHHbIM 3BYK He OYeHb
KOMOPTHO.

[na 06paboTku 3B8YyKa Npuaymanm
Lenyko Kyuy yctponcts. Hanbonee
PACNPOCTPAHEHHBIE B MYNbTUMEAUUHBIX CUCTeMax — 3TO LMgpo-
BbIe 3BYKOBbIE MpOLeCCOpbI. VIHXeHepbl Hanuxanu B HUX B BUAE
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NPOrpAMMHBIX MOAYJel BCEBO3MOXHbIE 6/TOKM — PUNBTPSI, 3a-
AepXKU, 3KBANAU3epbI U npodee. M oyeHb yaO6HO NpOCTLIMU ABU-
KEHUSMU MBILWKK CO3AaBATL CUCTeMy 06paboTKU U KOMMYTaLMU
3BYKA HAKUABIBAS KAPTUHKM Ha paboumii cTo.

NHoraa npumeHstoTCa U OTAeSbHbIe YCTPOUCTBA 06paboTku 3ByKa. K
npumepy, NOAABUTENU aKYCTUYECKOM 06paTHOM CBS3M B NOoMelle-
HUSX C MUKPOOHAMU (KOrAa 3BYK U3 KONMOHOK nonaaaet obpatHo B
MUKPOOH, YCUIIMBARTCS U ONATb BOCMPOU3BOAUTCS B MOMELLEHUM).
Ho 310 onpaeaaHo TONbKO TOrAG, KOrAA OTAENbHOE YCTPOUCTBO pa-
60TaeT Ha NOPSAOK Nyulue YHUBEpCasbHOro LIMGPPOBOro npoLec-
copa.

Ona tex, KoMy uHTepecHo

Koraa npu HacTpoiike 3B8yKa TbI CTOULLL PAAOM C UHXKEHEpOM UNu,
elé xyxe, CO 3BYKOBUKOM, TO CJIbILIULLIL Ky4y HEMOHATHLIX CIIOB.
3TO OHU roBOPAT TAK CMELMAnbHO, YTO6LI 3anyTaTh Tebs U KIIMeHTa.
TToaTomy KpaTKo paclum@pyem HekoTopbIe CNOBa, YTO6bI MOHUMATD,
0 YEM UAET peub. KcTath, 3TW cnosa moryT 0603Ha4aTh Kak oTaesb-
HbIe NpUbopLI, TAK U MeToAbI 06paboTKU NpU NOMOLUU NPOTPAMM B
3BYKOBbIX NPOLIECCOPax.

TTOC (TToaasneHwe ObpaTHOM CBA3U) — KOTAQ MUKPOGPOH U KO-
NOHKU HAXOAATCA B OAHOMU KOMHATeE, TO 3BYK OT KOMOHOK MOXeT Mno-
NaaaTb B MUKPOGOH, YCUIIUBATLCS U CHOBA NOMNAAATH B MUKPOGOH.
M Tak no kpyry. TbI CAbIWWLWbL HENPUSTHBIA FPOMKUM MUCK, U 3TO
HasbIBaeTca BO36yxAeHuem OT NONIOXKUTENbHOW 06paTHOM CBS3W.
BoT €€ 1 ymeHbLaroT npy NomoLm Npubopos UU NpOrpamm no
NoAaBSIeHUHO 06paTHOM cBs3U. TTO-GHFNMUIACKU OHU HA3bIBAKOTCS
Feedback Suppressor.

AEC (Auto Echo Canceller) — unu no-pyccku AgTomatuueckoe TTo-
AaBrieHWe 3xa. Takoe TbI MOXellb YCIbIWATb, KOrAa y4acTeyellb B
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ceaHce BUAEOKOHMpepeHLUMU. CHayana TbI rOBOpULLIb, G HEMHOTO
CMyCTA ThI ONATH CAbIWULWbL Ceba U3 AUNHAMUKOB. ITO 3X0, KOTOpOe
Haao ybupatb. TTpubopbr, KOTOpbIe yMeroT 3TO AesaTh, AOCTATOYHO
AOpOrue, HO eCnu Ha 3TOM C3KOHOMUTb, TO OT 3Xa MOXHO Mn3ba-
BUTbCS TOJTbKO HAYLUHUKAMM.

Komnpeccop — 370 He ans asTomobuns. 310 Takas obpaboTka
3BYKa, KOTOPAS NPU YBENIUYEHUU FPOMKOCTU Ha BXOAE NOCTerneHHO
3ameanseT pocT FPOMKOCTU Ha BbIXOAe. TO eCTb KaK HU KpUuu B
MUKPOCOH, NMOCIIe KOMMPeccopa TbI HUKOTO He OrNyLWWLLb.

nMMMTep — OY4€eHb NOXOX Ha KoMNpeccop, HO ecnn TOT NJ1IaBHO
NOAXUMAET NPOMKOCTb, TO 3TOT TYNO OTpe3aeT rpPOMKOCTb BbIlle 3a-
AAHHOrO nopora.

dkcnaHaep — 3T0 meToA 06paboTku 0bpaTHLIU Komnpeccopy. To
eCTb TUXUI 3BYK OH He TPOraeT, a Yem Fpomuye TbI MOELLb, TeM eLue
rpomue 6yayT 3BYK Ha BbIXOZe. Tak YTO Aaxe CO CabbIm ronocom
TbI NepekpuymLwb nroborol

et — uTO6bI He CNBbIWATL TUXUX 3BYKOB B MOMELLEHUN UCMOMb3y-
etcsa 31a obpaboTka. TTocne HaCTporikM nopora Bce 3ByKU TULLe
3TOro Nopora NpocTo ucYesaroT. Hy a Te, KOTOpbIe rpomye — uayT
Aasiblie KaK HU B YEM He bbIBano.

Hykep — 3T0 npurnyLweHue OCHOBHOrO 3ByKa NPU NOSBIIEHUU [0-
NONHUTENbHOro. K npumepy, MOXHO aBTOMATUYECKU MPUrIYLLATh
MY3bIKY, KOria KTO-TO 3arOBOPUIT B MUKPOOH.

SKkBanausep — Hy 3TO TbI 3HACLWb, 9 HAAGHOCb. DTO TO, YTO MeHsaeT
4acTOTLI B 3BYKe, TO eCTb OKpAcKy 3ByKa. TTpoCTO 3KBasaii3epbl TOXe
6bIBAFOT pasHbIe, Haubosee YacTbIe 3TO rpagpuUyeckue U NapameTpu-
yeckume.



TToaxnoueHUe HU3KOOMHBIX FPOMKOroBOpUTesien

Ecnu k BbIXOAY HU3KOOMHOTO ycuUnuTens 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 COMPOTUBIIEHUIO KUX KOJIOHOK Ha OAUH BEIXOA
yCUnuTens MowHoCcTU (3T 3Haue- ycunutens obssarenbHo

HUe BCeraa HanMCcaHo B AOKYMeH- CNeAn 30 CUHPASHOCTBHO X

Taumum K ycunuTtento), nubo 6onb-
wum. Ecnu cymmapHoe conpoTue-
neHuwe AC MeHblUe, YeM Y YCUnu-
Tens, To pabota ycunurtens byaet
NPOUCXOAUTb C NeperpysKoii, U ecnn ycunuTtesnb He COBCeM NIo-
XOW, TO cpaboTaeT 3aWmTa OT neperpysku. A ecnum ycunurtesnb nno-
XOW, TO OH yCNelWHO cropuT (B Ny4llem cflyyae CropuUT ero BbIXOA-
HOW Kackaa).

noaknoveHusa. To ecTb BCe
KOMTOHKU AOSXHBI 6bITb NOA-
KNHOYeHbI OAUNHAKOBO.

Ecnu cymmapHoe conpotusneHue AC 6onblue, Yem BLIXOAHOE CO-
NpPOTUBIIEHUE YCUNUTENS, TO HUYEro He CropuT, HO ycunuTens by-
AeT pabotaTb ¢ NoHWxeHHLIM KTT[l u He cmoxeT passuBaTb Ty MOLL-
HOCTb, Ha KOTOPYHO PACCYUTAH.

[na HarnaagHocTU pacyeT conpoTusneHus byaet ana Hambonee 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, napannenbHoe coeanHeHue akyCTUYeCKUX 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. CONpOTUBINEHNS FPOMKOrOBOpUTENIer CYMMUPY-
roTes:

R = R]_ + R2
TToacTasnsem 3HayeHus:
R=8+8=16 Om

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

BapuaHT 4. TTocnenosatenbHoe coeanHeHUe HeCKONbKUX FPOMKO-
rosopuTtenei

or
yeunurens

Fpomkorosoputens 1 Fpomkorosoputens 2 Tpomkorosoputens N
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®opmyna aHanornyHas:
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-nocnenosartesnibHoe coeauHeHue

Takux KOMBUHALMY MOXHO NpUAYMATb 6ECKOHeYHO MHOTO, MO-
3TOMY PACCMOTPUM AnNS Npumepa ofHy Hamboree 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 o6beaAUHUM B OAUH C CONPOTUB-
neHvem 16 OM. AHANOrUYHO NOCTYNUM U C TPOMKOTrOBOpUTENSMU 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 BuauLb, cNoxHOro Huyero HeT. TTpocTo HyXHO NpasUbHO pas-

6UTb FPOMKOTrOBOPUTESIU HA FPYNMLI U MPUMEHUTL K HUM NPOCTbIE
popmyibI. Ho B 60nee cnoxHbIX KOMbUHaUmax nycTb obliee co-
NPOTUBIEHUE CUYUTAET UHXeHep.

Y BCeX KOMOHOK BXOAHbIE KNeMMbI BCeraa nomeyeHsl nmbo
LBeTOM (Yalle BCero KpacHbIM U YEPHBIM), IU6O 3HaUKaMMm
«+» n «-» TTposoaa B kabenax AN NOAKNHOUYEHUS KONMOHOK
TaKXe UMeroT COOTBETCTBYHOLWME LIBETA: KPACHBIW U YEPHBIN,
nmbo elwe kakue-nubo otmeTku. Bpoae sce ovesmnaHo, U B
npocTelllemM Cyvae KpacHyro Knemmy yCunuTens KpacHbIM
NPOBOAOM Kabena Haao NOAKNFOUYUTL K KPACHOW KIlemMme KO-
JIOHKU U TaK aanee.

Ho TbI BHUMATENBHO PacCMOTPU KAPTUHKU ANS PasHbIX BAPU-
GHTOB MOAKMFOYEHUS, U YBUAULLD, YTO eCTb MecTa, rae Noa-
KJIFOUaTb NpUAETCS HecTaHAaapTHO. O6a3aTenbHO YUUTLIBAM
3TO MpU MOHTaXe.

Kak He cxeub KOMOHKU U ycunurtens?

M KONOHKM, U ycunuTtenb cToaT aeHer. Xo4yetcs, YTobbl OHU pabo-

TanU AONTO U yMepRM-B-OAMH-AEeH: He nopTunuck. OTcroaa NoaBuU-
nacb He06xo0AMMOCTb B CO6NFOAGHUM NPOCTLIX MPABUIT MPU MOH-

Taxe AC.

Ans 100 nnun 70 BonbToBLIX CU- Y aKyCTUYECKMX CUCTEM C TPAHC-
cTem 0oCTatoOuHO npOCYMMMpO' (POPMATOPOM Ha 70 unu 100
BATb MOLLHOCTU BCEX MOAKNFO- BonbT uacTo umeetca nubo ne-
UEHHbIX AC U CPABHUTb CYMMY C pexntouaresnb MOWHOCTU, 6o
BbIXOﬂ.HOl;i MOLWHOCTbFO YCMJ'IM- HeCKOJIbKO KOHTAKTOB AnNga NoAa-
Tens. CyMmapHas MOLWHOCTb KO- KnkoueHus. TToatomy AC moryT

JIOHOK AONXHa 6bITb paBHA UNU
MeHbllie BLIXOAHOU MOLLHOCTU

WUMeTb pasfinyHbIe MOLWHOCTU
ANS PasHbIX NPUMEHEHUN.

TECHNO
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ycunurena. KoHeuHo, 3a 3ToT pGC‘-IéT OTBeYaeT NHxeHep, HO U Tbl
ceau BO BpemMsa MOHTaAXa, 4Yto CJ'ly‘-IGleHO He noAaknrouun nuwHue
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 HYXHBIM KOHTAKTam. Y 60nblIMHCTBA
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.

[ns HU3KOOMHOM aKYCTUKM BCE HEMHOTO crioxHee. 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-
NpOTUBMEHUE aKyCTUYECKOM CUCTEMBI AOMXHBI coBNaaaTh). M moLu-
HOCTb Y AC HGA0 CMOTpeTb He NH06YHo, a My3bIKasibHyHO. TOSbKO Ha
TAKOM MOLLHOCTU KOJTOHKA MOXET UrpaTh A0JIFOe Bpems.

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

TTpeactassb, Aa. JlFoan Npuaymanu CTONMbKO BAPUAHTOB MOLLHOCTU Y
ycunuTenel U KOJIOHOK, YTO 3anyTaTbCsa 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 myssikanbHas mMowHoCTb. 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 e 1000 Mepu noaaétca Ha AC u
OHa AomxHa npopaboTatb He meHee 1 Yyaca u He cropeTb! To ecTb
WUCNONb30BaTb 3TY MOLHOCTb MOXHO OAUH pa3 U HeAosIro, 3aTO CO-
ceau 6yayT AOBOJSIbHBI.

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

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

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

.4  [Ana HUSKOOMHOW aKYCTUKU OYeHb BaXHO BbI6UpATL Npa-

»ﬁé BUIIbHOe cedeHue kabens. TTpu HefOCTATOMHOM CeveHUU
NPOBOAHUKA U 60MbLIMX TOKAX MOXeT ONJIaBUTLCA 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 noaknoyatb YacTUYHO COeANHEHHbIE
KONOHKU. HenoHaTHO, Kakoe y HUX conpoTuBneHue B 3TOT
MOMEHT.

Ona Tex, KOMy uUHTepecHO

MHorve MHOrOoKaHabHbIE YCUNUTEeNu umeroT pexmum Bridge. TTpu
paboTe B 3TOM pexume Aea U bonee KaHaNoB 06beAUHAFOTCS B OAUH
ANS yBesIMYeHUs MOLHOCTU. TTpU 3TOM TbI AOSIKEH BHUMATESbHO
U3YYUTb UHCTPYKLIMIO ANS NPABUIIBHOTO NOAKIHFOYEHUS aKYCTUKU B
TAKOM pexume. He nepenyTal KNemmsl Npy NOAKIFOUEHUM.

Ona Tex, KOMy uUHTepecHO

M3penxa TbI CMOXellb BCTPETUTb NOAKMFOYEHUE aKYCTUYECKOU CU-
CTEeMbI K YCUNUTESIHO He AIBYMS, G YeTbIpbMS NpOBOAAMU. Takoe
noaKntoveHue Hasbieaetca Bi-wiring. TTpyu 3TOM HU3KOYACTOTHbIE
AVNHAMUKM NOAKNFOYAHOTCS OTAESIbHBIMU NPOBOAAGMU OT CpeaHe U
BBICOKOYACTOTHBIX.

Yto 3710 AGET? [a npakTUyecku HuYero (U He KMAAUTe B MeHa Tan-
kamu). TTpocTo Takoe BCTpeyaeTcs, U UMen npeacTasnieHue ob
3TOM...

MsrotoeneHue 3sykosbIX kabenew

NpeanbHo, ecnv Npyu UHCTANNALUUAX UCMONb3YrOTCS rOTOBbIE (pab-
pUYHbIe 3ByKOBbIe kabenu. Ho Bcero npeaycmotpeTb TpyAHO, Aa Ya-



CTO U NeHb NpeaycmaTpusatb. O6bIYHO Ha O6BEKTLI NPUXOAUT NPO-
CTO KATYLIKG MUKPO(OHHOTO Kabens u ropcTb pasbeMoB, U YacTo
Aaxe He Tex, KOTopbIe HYXHbL.

TyT paccmoTpum Hanbonee YacTo BCTpeYaroLmecs BapUaHThI CO-
eAUNHEeHUS aHASI0rOBOrO 3BYKOBOIO CUMHASA U TO, KAK MPABUIIbHO
n3roTasnmeatb kabenu.

Kabenb XLR — XLR

Ecnu kabenb ¢ ABYX CTOPOH umeeT
. Y P Y pasbémor XLR npuHsaTO K
pazbémbr XLR, TO coeamnHeHue oyeHb
NpocToe — MepBbIN KOHTAKT C Nep- BATH 3EMITHO, KO BTOPOMY —
BbIM, BTOPOU CO BTOPLIM, TPETUMU C «ropauuii» curHar, a K Tpe-
TpeTbUM. Hy n Xopouwo 6b1 npoeoAaa Themy — «XONOAHLIN»,

No LIBETaM He nepenyTartb.

NepBOMY KOHTAKTy npunau-

MAMA TTATTA

3syk uaer
TyAa

3emnsa

«=» UM «XONOAHBIAN»

«+» USIN <TOPSIYUA»

Takue kabenu nepenaroT 6anaHCHLIV 3B8yKOBOM curHan. OH aocTa-
TOYHO XOpOLO 3ALULLEH OT NOMeX, NO3TOMY ANUHA ero MOXeT
6b1Tb 60nbLWON. TTpU KaYeCTBEHHOM MUKPOPOHHOM Kabere oHa Mo-
xeT pocturatb Ao 200 meTpos.

TECHNO



Kabenu ¢ pazbémamm XLR moryt

ObITb TONbKO «MNAMA» — «KMAMG», Koraa pasbémbr 0603Ha4aroT
HUKAK NO-ApYromy. Hy n 3Hasa NO-GHrUIACKM, TO «Nana» nu-
NpaBUIO HaNpaesieHUa 3ByKa B Ka- lweTcs Kak male, a «mama» Kak

female. He nepenyTaii!
A KGK OTSIMUUTL NAny OT MambI
nonpobyii AOraaaTbCs Cam.

6enax c pasbémamum XLR, nerxo
BBIYMCIIUTD, UTO BBIXOA Y MUKpO-
(POHOB BCerAa MOXeT 6bITb TONbKO
«nana».

\@ Coeet ot Tletpa TleTrpoBuua

TTpu navike Bceraa Nposepsii HOMepa KOHTAKTOB, KOTOpbIe
HAMUCAHBI Ha caMuXx pasbémax. OMNbIT NOKA3LIBALT, YTO Aaxe
B TPEX KOHTAKTAX OYeHb J1Ierko 3amyTaTbCs.

\/

\@ Coeet ot Tletpa TletpoBuua

Ecnu Ha obbekTe BCTpeTULLb Cy4alHO rOTOBLIN Kabenb ¢
pasbeémamm XLR «nana» - «nana» unu «mama» - «mMama», To
He nyramcs. 3T0 NpOCTO He 3BYKOBOW kabenb, a cneumnanu-
3UPOBAHHBIM, OT KAKOrO-TO YCTPOWUCTBA.

Kabenb &eHukc — PeHukc

CoenuHeHWe O0YeHb NpoCcToe, COOTBETCTBYHOLIME KOHTAKTLI COeAUHS-
toTca apyr ¢ Apyrom. B otnuume ot kabens ¢ pasbémamum XLR sToT
Kabernb moxeT paboTaTb B 06e CTOPOHBI.

3emna

CUTHAN «+»

CUMHanN «-»




Ha KOHTAKT «+» noaknrovaetca «I'OpSI‘-IMlZ» npoeoOA, Yalle Bcero
KPACHOro uBeTa, a Ha KOHTAKT «-» NOoAKNHoYaeTcs «XONOAHbIN»
npoBoOA, Yalle BCero CUHero Lserta. To ecTb curHan YT 6QNAHCHLIN.

«-» U «3emna» B pasbéme PeHukc. Ho 3To pacnonoxeHue y
PasHLIX Npou3BoAUTENed MOXeT 6bITb pasHbIM. TToaTomy
nepea U3roToBnieHUem Kabens BHUMaTeslbHo NOCMOTpU L0-
KYMEHTALMHO UM MApKUPOBKY pasbeéma Ha npubope!

bﬁf TyT NOKa3aHO NpUMepHOe pacrnonoXeHUe KOHTAKTOB «+»,

Kabenu XLR — &eHukc

Yacto npumeHsiembie B cUCTeMax KOMbUHauum pasbeémos. Obpatu
BHUMAHUE, YTO 3TU Kabesnin UMeroT HanpasneHue nepeaayu 3Byka, U
3TO HAAO YYUTLIBATL MPU UX U3FOTOBIIEHUMU.

MAMA

3syK uaer
TyAa

3emna

«+» USIN <TOPAYUIA»

«=» UINN «XONOAHBIA»

TTomeHsanocb HanpasneHue 3syka, U XLR «mama» 3ameHsieTcs Ha
XLR «nana».

TTATTA

3syK naer
TyAa

3emns
«-» UNN «XONOAHBIA»

«+> U «I'Opﬂ"lwz»

TECHNO



Kabenu XLR — RCA (TronbnaH)

Takue kabenu UmeroT Ha OAHOW CTOpOHe 6aNAHCHBIN CUrHAN, a Ha
Apyroui — HebanaHcHbINM. Booble To npocTo Tak nepexoamTsb ¢ 6a-
NAHCHOTO Ha HebaNaHCHLIN CUrHaN U 06paTHO He OYeHb MPAaBUIIBHO,
Hy>XeH XOTs 6bI «6anyH» (cam Hanau YTo 370 Takoe!). Ho obbryHO B
WHCTANNAUMaX BCE yNpoLLaroT, U Bpoae HUKTO He xanyetca. TTpa-
BUIbHO CNAATb TaKOW Kabenb, rAae Ha 0AHOU cTOpoHe pasbeém XLR, a
Ha Apyron pasbém RCA, MOXHO TOSIbKO 3Has HaMpasneHue nepe-
AaYM 3BYKAQ.

MAMA

3syk uaer v
TyAa
semns
CUrHan

A ecnv 3BYK MAET B 06paTHOM HanNpassieHUn, TO NOSBRSeTCa nepe-
MBIYKG MeXAy MepBbIM U TPeTbUM KOHTAKTaMM.

TTATTA

> 3syK uaer
TyAa
3emna
curHan

~.d4- TIpu nepexopax ¢ 6aNaHCHOrO cCUrHana Ha HebanaHCHLIN U

”ﬁ* HaobopoT OYeHb BAXHO MOMHUTb, KOrAa TpebyeTca aenatb
MepembIUKy MexXay HeUCMOsb3yeMbIM €XONOAHBIM» (MUHY-
COBbIM) CUMHASIOM U 3eMNEN.

Ecnu 6anaHCHbIV CUrHAN BBIXOAHOM, TO NepeMbIYKy CTaBUTb
Henb3s, UHa4e Nony4aeTcs, YTo BLIXOA Npubopa NpocTo 3a-
KOPauMBaETCS HA 3eMITHO, U OH MOXeT CropeTh.



Ecnu 6anaHcHbIN cUrHan BXOAHOM, TO NepeMbIYKa HyXHa
obs3aTenbHO, MHa4Ye MOCTOBAS BXOAHAS CXeMa He CMOXeT
NPABUNBHO MPUHSATL CUFHAN.

Tax kak 3aecb Nepenaétcs HebanaHCHLIN 3BYKOBOW CUMHAS, TO 3TOT
kabenb OTIMYHO NOBUT BCe NMOMeXU, U AenaTb ero AnuHHee 5 mert-
poB O4eHb onacHo. N ecniv UHxeHep Ha 06bekTe NpoCUT cAenatb
kabesib TAKOro TUNa 60bLIOM ANUHLI, BEXIIMBO HAMEKHU eMmy, YTOo
3TO Hexopowo.

KctaTtu, ecnu 38yk naér us 6anaHcHoro sbixoaa XLR Ha HebanaHc-
HbI RCA, To OH nonyuaetca B 2 pasa Tuwe. TTonpobyt camocTos-
TesIbHO MOHSATb, NOYeMy 3TO NMPOUCXOAUT.

YacTo nonyyaertcs Tak, YTO AN U3rOTOBMEHUS NepexonHoro kabens
¢ HebanaHcHoro Bbixoaa (pasbvém RCA) Ha 6anaHcHbIM (pasbém XLR)
WUCNOnb3yHOT 6aNAHCHBIM MUKPOOHHLINU Kabenb. TTpocTo MeHHO
Takoro kabens 06bLIYHO OCTAETCA MHOMO Ha 06 bexTe Npu mMoHTaxe. B
TAKOM CJlyYae peKkomeHayeTcs AenaTb nepeMbIuky mexay 1 u 3 KoH-
TakTamm XLR He y 3TOro pa3béma, a B CAMOM Havane kabens, y
pa3beéma RCA, KaK Ha KapTUHKe.

TTATTA

> 3syK uaer
TyAa

3emna

3emna

CUrHan

AHANOMUYHO peKOMeHAyeTCa NOCTynaTb U NpU U3roToBneHUU Kabe-
nel ¢ ApYrUMU KOMBUHALIMAMU pa3bEMOB. M onaTb NOBTOpHOCL —
He nepenyTaii, KOrAa HyXHa NepembIvKa, a Koraa eé 6bIThb He
AoJkHO!

TECHNO



Kabenu &eHukc — RCA (TrHonbnax)

Pazpenka uaért no tem xe Npasusiam, YTo U y Kabenewi ¢ pasbémamm
XLR. EAuHCTBEHHO, TaK Kak cam ®eHUKC OAMHAKOB 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
KQXABLIW NPU NOAKIFOYEHUU U He NepenyTai.

Kabenb ans nepenayu 3syka ¢ 6anaHcHoro sbrxoaa Ha RCA sbinon-
HaeTcs 6e3 nepembIvKA.

3syk uaer ¢
TyAa

3emnsa

curHan

AHANOTUYHLIV 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 € 6aNAaHCHBIM CUMHG-
NOM, TaK U € HebanaHCHBIM. TyT HaAO CMOTpeTb Ha pasbem Jack —
OH MOHO UnK CTepeo (UNU, Kak TeI Tenepb 3Haelsb, pasbeém TS unu
TRS).

86



TTpu 6anaHcHOM curHane ucnonbsyertcs pasbeém TRS u MUHycoBoU
CUTHAN pacnavBaeTcs Ha KOMeyko Bo3sie TOpLIeBOrO KOHTAKTA.

MAMA

3syk uager

—_— -
Tyaa iR --l:l:b

3emna

«-» NN «XONOAHBIA»

«+» U <FOPSAYUA»

M npu cmeHe HanpasneHUs Nepeaayn 3BYKa MeHseTCs TUM pasbeéma
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 € HUMU 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-
TeNbHO CNlefiUTb 3a HaSIMYMEM NepeMbIYKU.

Tyaa

e T — T
—

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 ecniv PeHUKC CTOUT Ha BbIXOAE 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 BbIXOA BbIMOSIHEH 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-
romy, 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

v/

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 ANUHHBIN 3BYKOBOM Kabernb cobepér no
nyTv Bce nomexu!

B 3ToM cnyuae npuaértcs no6asUTL B CXeMy 2 TpaHCPOpMa-
TOpa, ANS NeBOro U AN NPABOro KaHANoB. M noaxnrouatb
UX HYXHO TaK, KGK MOKA3aHO HA KapTUHKe.

KaHan L KaHan R
3eyk uger (nesb1it) (npasbriA)

vas + - L + - L
— | A ]
Tharcpopmarop 1 .
curHan L «Topaunin» L

3emns % E «XonoaHsri» L

TpaHcpopmarop 2
curdan R «lopsumnii» R

semnsa E «XonoaHeIn» R

TpaHcopmaTopbI AOMKHLL HAXOAUTLCA 6NIUXKE K KOMMbHO-
Tepy. OHU MOTYT 6bITb pasHLIX NpousBoAUTENeN, AN NpU-
mepa Hennoxue Bourns SM-LP-5001.

M 3ameTb, 3emMnFo Ha BXOAAX 3BYKOBOrO MpoLieccopa coeau-
HATb He HYXHO.

KoHrpecc-cucremsr

TTpeactasb, uto 3a ctonom cuaut 20 yenosek, U KAXAOMY HyXeH
CBOW MUKPOOH. M co cTona HyxHo npoTaHyTb 20 MUKPOGPOHHBIX
kabenem. A ecnu elwe y Kaxa0ro A0JIKHA UMeTbCs KHOMKa Ans
BKITFOUEHUS MUKPOOHA, TO HyXxHO ewwe 20 kabeneit ynpasneHus. A



Tenepb 3abyab 3TOT kKowmap. Beab ans toro, 4tobbl He 6610 TAKUX
Bellel, U NPUAYMANU KOHIpecc-CUCTEMBI.

Mexay nynbtamum (3T0 U eCTb MUKPOQOHLI C AOMOSTHUTENTbHLIMU
(PYHKLIMAMU) NPOKNAALIBACTCA BCEro OAUH Kabenb no Lenoyke. Ho
yalue Bcero Kabenb cneumngpUYeckuii, U, ecnm rotoBoro kabens c
pasbeéMamu HeT, TO Tebe NpUAETCA ero cnasTb.

Pacnaika kabenew LUM@PpOBLIX KOHrpecc-cuctem BOSCH

Ana usrotosneHus kabenen LUPPOBLIX KOHrpecc-cuctem Bosch
DCN, Bosch DCN NG 1 BOSCH CCS 1000D ucnonb3yetcs TONbKO
OpUTUMHANbHBIN Kabenb Bosch

LBB4116/00 (nocTaensetca

yNaKoBKamu AnuHoi no 100 3TW Kpyrible pasbeMbL, MOXOXMeE Ha
METPOB) U CreLmanbHbIe cTapble COBeTCKMe, Ha CaMOM Aene
PaTHEMBT Bosch LBR4119/00 ¢ Hemelkue un Hasbisarotcs DIN — 1o

.. eCTb OHU CTOHAGPTM3OBGHbI Hemel-
6 KOHTAaKkTamu. Pazbémer no-

KM UHCTUTYTOM Deutsches Insti-
CTaBNALOTCA NAPAMU —

tut fir Normung. Cam TepmuH
«nana» NnFC «mama». Ha ka-

6ene oba3aTenbHO A0SIKHBL

«pasbem DIN» He o3HavaeT Kakou-
JIM60 KOHKpEeTHLIN TUN pasbéma Ao
6bITb pasHbIe paIbEMBIL. Tex Nop, NoKa He yKasaH Homep

CTaHAapTa.
BHUMaTenbHO creau 3a Home-

pPamMum KOHTAKTOB, OHU 3ep-
KaJibHbI Y «NAnbI» N «KMAMbI»,

TECHNO



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 (KOHTaxTLI 4) K
KoHTakTam 5. EcTb ewé obwuii 3kpaH, U OH ¢ 0benx CTOpoH Npunau-
BAETCA K KOpMyCam pasbeMOos.

\@ CoseT ot Tletpa Tletposuua

3a BCe roAbl HY pasy He NMONANTUCL 3TU PA3BEMBI U3 XOPO-
Wwel nnactmaccel. TTo3TOMy Npy Navike UX MOXHO Nerko Uc-
NopTUTb. YTOBLI KAK-TO YMeHbLWUTL 3Ty Npobremy nyulse
BCero nasTb AGHHLIW pa3bEM BOTKHYTHLIM B OTBETHYHO YACTb.

Pacnavika kabeneli aHanoroebIx KoHrpecc-cuctem BOSCH

CUCTeMbI BCTPeYaroTCa pefiko, TaK Kak OHWU yCTapenu, HO MOMHUTb
Ux Hago. [ins usrotosneHus kabenel 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
«nanbI» U «KMAMbI».



BuaHo, uto coeauHarOTCa OAUMHAKOBbBIE KOHTAKTLI Y 060UX pasb-
émos. TTpu 3TOM 3KpaH NpUNaMBAETCa K KOHTAKTam 2 y oboux pasb-
EMOB.
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YnpasneHue mynbTUMeaUUHBIMU
CUCTEMAMU

Ecnu B nomelleHnn oavH Tenesmnsop U NOAKNFOUEHHBIN K HeMy HO-
yT6YK, TO YNpasnaTb 3TUM MOXHO W NpUIIAraeMbIMU NynbTamu. Ho
KOrAa KONMUYecTBO YCTPOUCTB PACTET, @ B3AUMOAEIACTBUE C HUMU
YCNOXHSeTCA, TO CNPABUTLCA C 3STUM CMOXET TOSTbKO MHOTOpYKUIA
yenoseK. A Ans O6LIYHBIX ABYPYKUX MPUAYMANU CUCTEMBI yrnpasne-
HUS.

CucTema ynpassieHns — 3TO UMeHHO TO, YTO MpeBpaLlaeT Ky4y 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 CPUPMAMU U 6ONBLUUM KONUYECTBOM MENKUX.
YT06bI 6BITb HEMHOIO B KypCe 34eCb NpuBeeHLI KOMMNAHUU, Npo-
AYKLMS KOTOPLIX Yallie BCero BCTpeyaeTcs Ha 06 beKkTax myrbTume-
Ava.

Extron Electronics

SBnsertca npoussoaUTenem nNpogeccUoHanbHOro ayAMoBU3yasb-
Horo o6opyaosaHus. LLITa6-kBapTUpa KOMNAHUU HaXOAUTCS B AHG-
xavme, Wwrat KanugpopHus. B 2004 roay KomnaHUs BLILWIG HA pbI-
HOK cuCTem ynpaesieHus. B HacTosliee Bpems OHa NpoU3BOAUT Mpo-
LieccopblI YnpaBreHUs, KHOMOYHbIE NMaHenu, CeHCOpHbIe NaHenu u
NPOrpaAMMHbIE pelleHus.



Crestron Electronics

TTpoussoauTtenb n AUCTpUbLIOTOP ayAnOBU3YaribHOrO 0bopyaosa-
HUS GBTOMATU3ALMU U UHTerpaumm, basmpyetcsa B8 Poknu, wrat Heto-
Hxepcu. KomnaHua npoekTupyer, NpousBoAUT U pacnpocTpaHseT
obopyaosaHue, Ucnonb3yemoe Ans ynpasrieHus TeXHOIoruamu B
KOMMepUeCcKUX ayAMOBU3YASIbHBIX CpeAax, TaKUX KaK KOH(pepeHLi-
3aS1bI, KNACCHI U ayAUTOpUM.

AMX

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

Kramer Electronics

Komnanus us Mepycanuma (M3pauns), kotopas ¢ 1981 roaa sbrnyc-
KaeT obopyaoBaHUE AN MYJIbTUMEAUNHBIX cuctemM. Cpean HoOMeH-
KJaTypblI U3aenuii ecTb U 060pyaoBaHUE ANS YNPaBReHUs.

Aten

TaliBaHbCKas KOMMAHUS, KOTOpas 6bICTPO pa3BUBAETCS B CUCTEMAX
ynpasneHus. TToka He Bce 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 ynpasneHus Ha KaxAoM o6beKTe yHUKanbHa. [syx
OAMHAKOBLIX He 6bIBaeT HUKOraa. Ho oblme YepTbI MOXHO MOMbI-
TATbCS MOUMATb.

TECHNO
. NEPIA



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

KoHTponnep ynpasneHus — 370 MO3r CUCTeMbI, KOTOPLIW YNpas-
nseT BCeMU YCTPOUCTBAMU U GHANU3UPYET UHPOPMALIUKO 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 KOHTPOJepa ynpasieHns YTobbl BLINO-
HWUTb Npukas Onepatopa.

CeHcopHas naHenb

YcTpolicTea
KOMMYyTaLMK
BUACO

KoHTponnep ynpasneHus
HacTeHHas naHenb P pynp

e : YcTpolicTea
° @ 06paboTkm
298 ol - 3ByKa

TTpouve
ycTpoucTea

OnepaTop obLiaeTcs ¢ CUCTeMOol ynpasneHUs Yepes crieumarnbHbie
yCTpOUCTBA. DTO MOTYT 6bITb CEHCOpHbIE NAHenu, rae HyXHo AoTpa-
TUBATLCA A0 3KPAHA, MOTYT 6bITb MPOCTbIE HACTEHHbIE NaHeNU ¢ me-
XAHUYECKMMU KHOMKAMU. A MOTYT 6bITb U NSIGHWETLI USIU KOMMbHO-
TepbI C YCTAHOBSIEHHLIMU MPOrPAMMAMU YNpaBrieHus. Tbl AOMXKeH
MOHUMATb — 3TU YCTPOUCTBA BCEro NULWb cpeAcTBa oblieHus One-
paTopa C KOHTPONEpPOM YNPaABIeHUs, OHU CAMU He BbIMOSHAFOT HU-
KQKOW MpOrpammel, a NMULLL NepeAaroT Ha KOHTponep ynpasneHus



komaHabr Onepatopa U 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 NOKasbHYHO ceTb UMK UH-
Tepgpenic RS-232).

Ona Tex, KOMy UHTepecHO

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

OCHOBHas NPOrpamma ynpaesieHUs 3arpyxaeTcs NporpammmMCcTOM B
KOHTpOnnep ynpasneHus. B 3Toli nporpamme OnUCaHbI Bce KO-
MGHABI, KOTOpbIE HYXHO NOAABATb HA UCMOJTHANOLWME YCTPOUCTBA
(Hanpymep, KOMMYTATOPLI, 3BYKOBLIE MPOLIECCOPLI U Npoyee), BCe
KOMGH/bI, KOTOPLIMU O6MEHUBAFOTCA MaHenU ynpasnieHus ¢ KOH-
TPONNEepom, U BCS NIOTUKA pabOoTLI CUCTEMBL.

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

War 1: nHgpopmaums o HaXaTUM Ha KHOMKy NOCTynaeT ¢ NaHenu
ynpasneHus B KOHTponnep ynpasneHus. Ecnm 6b1tb 601ee TOUHBIM,
TO NepeAaroTCa ABe KOMAHALL — MepBas O HAXATUU 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: KoHTpONMep aHanNMU3MUpyeT Nosy4eHHyH KomaHay (Unu Ko-
MGHABI), @ TAKXe CMOTPUT Ha TeKylliee COCTOSHUE UCMONMHSFOLWMUX

TECHNO
. NEPIA



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

War 3: 3tu pelicTBUa (KOMAHABL) OTNPABNAFOTCA UCMOSTHAFOLMUM
ycTpolicteam (Hanpumep, NepekntounTb BXOA HA KOMMYTATOope 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 ycTpoicTea OTpabaTbIBAFOT 3TU KOMAHALL U
OTNpasna-oT 06paTHO KOHTpPONNepy ynpasneHus UHPOpPMALmo 06
YCMEeLWwHOM UMW HeyCMelHOM pe3ynbTaTe BLINOJSIHEHUS KOMAHA.

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

TTpu HeycnelwHoM BbINOSIHEHUU (TO ecTb OWMBKAX) KOHTpoep
AOJIXeH 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
NpOrpaMMUPOBAHUM.

LWar 6: npu ycnewHom BLINOSIHEHUU U NOCNe COXPAaHeHUs ume-
HEHHBIX COCTOSHUWN UCMONMHAFOWMUX YCTPOCTB, KOHTpOnSiep ynpas-
neHVs nepeaaeT KOMaHAy 06 nsmeHeHUU oTobpaxeHus Ha NaHenu
ynpasneHus. Ecnu gelicteue 66110 HeyCnelwHbIM, TO Ha NaHesnb
AONXKHO 6bITb BbIBeAeHO cooblueHue o npobneme.

War 7: naHenb ynpaeneHus nokassieaeT Onepatopy HOBOe COCTOA-
HUEe CUCTeMbI — U3MeHSeT LBeT KHOMKW, 3aKUIraeT UHAUKATOPHBIM
3HQYOK, NULLET NpeaynpexAaroly+Ho HAANUCL U T.4.



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 3TANAX, U OWKOKA Ha
nrobom 3Tane MoxeT NOMelaTb HOPMANbHOMY BLIMOJSIHEHUHO KO-
MQHABI.

CTaHAGpTHbIE UHTEp@eiCLl AN CUMHAMIOB YNpaBeHus

CucTema ynpasneHus UCnonb3yet MHOXecTBO cnocobos Ans nepe-
AGYU KOMGHA OT KOHTpOnepa K ApYrum ycTpomcTeam. HacTtb UHTep-
(PeuCcoB ABNSHOTCA CTAHAAPTHBIMU, NOAACPKUBAEMBIMU Pa3nnY-
HBIMW Npou3BoAUTENSMU. Kpome 3TOro UMeroTCs YHUKASbHbIE UH-
Tepelicsl, pa3paboTaHHLIE KOMMAHUSIMU — MPOU3BOAUTENSAMU Ca-
MUX CUCTEM YNpasrieHus.

BHauane paccMoTpum CTAHAAPTHbIE UHTEPEIACHI, C KOTOPLIMU ThI
MOXellb Yallie BCero BCTPeTUTbCA B HAWMX MPOeKTax.

WHTeppetic RS-232

OZfMH U3 CamMbIX CTAPbIX UHTEP(PEeMNCOoB AN NOCNeao-
BATESIbHOW Nepenaqm AAHHLIX. TeKylmid BapuaHT RS-
232C cywecTsyer yxe ¢ 1969 roaal B HacToswee
Bpems rnepeaasatb MO HeMy AGHHLIE yXe HeaKTy-
GNbHO, TAK KK NOSIBUNUCL 601ee CKOPOCTHLIE CoBpe-

MeHHbIe UHTepEeiChI, HO AN YNPAaBieHUa pasnUYHLIMU YCTPOU-
CTBAMMU UHTepgelic A0 CUX NOpP OTSIUYHO NOAXOAUT U GKTUBHO UC-
nonb3yercs.

TECHNO



HepnocTaTkom 3TOro UHTeppeica

ABNAETCA HEOBXOAUMOCTb BpYY- TlocneposatentHas nepenata

HYFO HaCTPAMBATb BCE MAPAMETPLI, AGHHBIX — KOTAA BCE AdHHbIE

o o nepeAaroTca No 0AHOMY Mpo-
HUKAKOW aBTOMATUYECKOU

BoAy napososukom. TTapan-

HACTPOMKU KAK CKOPOCTU, TaK U
nenbHas — Koraa AdHHbIe be-

ApYrux pexmumos Hert. TTpocTto
paHblUe 06 3TOM KaK-TO He 3aay-

FYT NOpUnNIMU NO HECKOTbKUM

NpoBOAAM OAHOBPEMEHHO.
MBIBASIUCh.

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) v
yalle BCero BbI6UpaeTca U3 psaaa CTaHAAPTHBIX 3HaveHul (300,
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200).

Konuuectso 6UT AaHHBIX MoxeT 6bITb OT b A0 8.

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

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

CaMbIM BaXHBIM SBNISIETCA TO, YTO BCE 3TU NAPAMETpLI Y nepeaart-
UMKQ AOSIKHBI NOSTHOCTLHO COOTBETCTBOBATL MAPAMETPAM Y MPUEM-
HUKQ, UHAYe HUKAKOM Nepeaayu AaHHBIX He byaer.

M3HauanbHO UHTepgelic UMen CTaHAAPTHbIM pasbém DB-25 ¢ 25-+o
KOHTakTamu. TToTOM Bce valle CTan NpUMeHATbCS 9-TU KOHTAKTHBIM
pasbém DE-9, KOTOpLIN MO NpUBLIYKE BCe NPOAOIIXASWN HA3bIBATL



DB-9. Ho celiuac aKTUBHO UCNOSb3YHOTCS TAKKE KNEeMMHUKM Pe-
HUKC, WTekepbl mini-Jack U Aaxe pa3beMbI ANA JIOKASbHLIX CeTel
RJ-45.

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

Haubonee vacto npumeHstotcs kabenu DE-9 «nana» Ha DE-9
«Mama» C pacnamkon Bcero 3-x KOHTAKTOB 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 KOHTAKTBI 3 U 2 COOTBeT-
CTBEHHO):

TTATTA MAMA

3emnsa
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O6paTtu BHUMAHWUE, YTO KOHTAKT 5 «3emna» nepsoro pasbéma Bceraa
COeANHARTCA C GHANOTUYHBIM KOHTAKTOM Y BTOpPOro pasbéma. TTpu-
NauBaTh Kakue-nmbo NpoBoAa K KOpMyCy pasbema He HyXHO, OH He
y4acTeyeT B Mepeaaye cUrHana.

Yo kacaetca HOMeEpPOB KOHTAKTOB, TO NPUCMOTpPEBLUUCH, MOXHO YBU-
4eTb, YTO OHU OTMeYeHbI OKOJ10 KOHTAKTOB Ha NAacTUKOBOU
BCTABKe.

Ber6path npasunbHyro pacnariky kabens MOXHO TONbKO U3yYuB 4O-
KYMEHTaLu+o, YTOBLI COeANHUTD BLIXOA TX C OAHOM CTOPOHBI Ka-
6ens co Bxoaom Rx ¢ apyrovi v aHanoOrMyHoO B NMPOTUBOMONOXHYHO
CTOpOHY.

B 60MblUMHCTBE CUCTEM YNPABIIEHUS BbIXOL [

K
RS-232 BbInosHeH Ha pasbémax PeHukc. B ﬁﬁﬁ
TAKUX CNydasx NpUXoAUTCS CAMOCTOATENbHO e LT T |
AEEET, ST
W3roTasnMeath Kabesnn ynpasneHus ans
YCTPOUCTB C BXOAHBIM pazbemom Tuna DE-9 «nana»:

TTATTA

3emna

NN «KMama».

3emna
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W onatb obpaluaro BHUMAHUE, YTO 2 U 3 KOHTAKTLI MOTYT MpUnau-
BATbCS KAK HA PUCYHKAX, TGK U HAO6OpPOT.

Ona Tex, KOMy uUHTepecHoO

Kak TbI yxe noHan, ans pabotsr RS-232 a0cTaTOMHO TPEX NpOBO-
Aos. Ho nHoraa sctpeyarotcs knemmbl PeHUKC ¢ NATbHO KOHTAK-
TaMU. A U3HAYANBHO Pa3bEM ANA 3TOrO UHTepgelica umen Booblue
25 KoHTakTOoB!

TTpocTo y 3TOro UHTepenca UMeeTCs MHOXECTBO pexuMoB nepe-
AAQYU OAHHBIX. M NpakTU4ecKu Bce OHU NepecTany UCNOoJIb30BaThCS.
A OCTancs TONbKO TOT, ANS KOTOPOTO HYXHbLI BCEro TpU NMPpOBOAQ.

YacTo ncnonbsyrot kabenu ¢ pasbémamu eHUKC ¢ ABYX CTOPOH.
Takue aenatb Npolle Bcero, TaK KaK KOHTAKTbI MOANUCAHBI, U HAAO
BCEro NuLb NpUcoeamnHUTb TX K RX B 0AHY CTOPOHY U TaK Xe B 06-
paTHyHo.

3emna

B obliem paccmatpuBaTb MHOrOUYUCTIEHHbIE BAPUAHTLI Kabene TyT
He UMeeT CMbICNA. Haao BHUMATENbHO YNTATb LOKYMEHTALMIO U TO-
rAa BCe NOMyYuTCS.

[anbHOCTb Nepeaaym CUrHANOB B 3TOM UHTepgelice 3aBUCUT OT BbI-
6paHHOM CKOPOCTU U Ka4YecTBa NPOBOAHUKA, U MOXeT AOCTUTATb
1000 meTpoB HA MUHUMANBHBIX CKOPOCTSX.

TECHNO
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Ona Tex, KOMy UHTepecHO

Ucnonb3oeatb UHTepgelic RS-232 Ha 6onbwux ANCTaHUUAX
MOXHO, HO TAHYTb OTAeNbHbIM Kabenb AN Hero He oveHb xoyetca. K
CYACTbO, Ha 06beKTaxX Yadlle BCero TbI CTONMKHELLCA C Nepeaadei
3TOro curHana nM6o Npu NOMOLUM NepeAaTUUKOB BUAEOCUTHANA
(UHXeHepbI AOraAANUCb CHA6AUTL MHOTUE U3 HUX 3TOU BO3MOXHO-
CTbHO), MU60 C UCNOMb30BAHUEM YANTUMHUTENEN MO JIOKANbHOM ceTu,
uTO ropasao yaobHee.

\@ Coeet ot Tletpa TletpoBuua

OueHb YacTo Npu U3roTosneHuu Kabensa RS-232 Ha obbekTe
ucnonb3yetca obpesku BUTOM Napbl. VX Bceraa MHOro octa-
€TCS NPU MOHTAXE CUCTEM.

YT06LI NpUBECTU BCE K HoNee-meHee eAnHOO6pasHOMY BUAY
W He CUMbHO AYMATb, ANS 3eMU NpeAnarako UCMNonb3osaTb
KOpWUYHeBbIM NPOBOA, @ ANA Nepefayy AAHHLIX — OpaHXxe-
BbIN U 3eNEéHbIN KpecT-HakpecT. OcTanbHbIe NpoBoAa nyulue
OTKYCbIBATb, YTOOLI He Meluanu.

@ Coeet ot Tletpa Tlerpoeuua

Ecnu Ha paszbémax RS-232 Tuna @eHukc Bceraa ecTb
Haanueu Rx u Tx, n nerko onpeaenuTb NO KAKOMY KOHTAKTY
WAET Nepeaaya, a NO KAKOMy NpUEM, TO Ha pasbeémax TUna
DE-9 Takux Haanuceli HeT. M ecnu AOKyMeHTaLMA yTepsHa,
TO MOHATb, KAKOM KOHTAKT NepeAdéT AaHHbIe, a KaKOU UX
NPUHUMAET MOXHO MPU NOMOLLY MYNbTUMETPA.



Hano Bb16paTth pexum usmepeHus NoCTOSHHOrO HAaNpSXeHUs,
W YEPHBIN LWYN MYSTbTUMETPA NOAKNHFOUYUTL K KOHTAKTY 5
(3emne). A KpacHLIM LWYNOM MOCNeAoBaTesNbHO NPUKOC-
HYTbCS K KOHTAKTAam 2 U 3. TOT KOHTAKT, rAe ecTb Hanpsixe-
Hue npumepHo -5 BonbT (Mnu -12 BonbT) a8ngetcsa nepeaat-
umkom (Tx), a rae HeT HanpsaxeHUs — NpUEMHUKOM (RX).
TTOHATHO, YTO CAMO YCTPOMCTBO MpU ITOM U3MEpeHUn
AOSKHO 6bITb BKMHOYEHO.

Ona tex, KoMy uHTepecHo

TTomumo uHTeppeiica RS-232 B cuctemax MynbTUMeaMa UCNOSb-
3y+OT UHTeppeicbl RS-422 n RS-485. OHM He Tak pacnpoCcTpaHeHs,
HO HEMHOO NMO3HAKOMUTLCS C HUMU He ByaeT NULIHUM.

UHTeppelic RS-422 noxox Ha RS-232. Ho k nopTy oaHoro nepeaa-
FOLLLErO YCTPOMCTBA MOXHO NOAKNFOUUTL A0 10 npuHUMarowmx
ycTpoucTs. [1na npumepa, k oagHOMy nopTy RS-422 koHTponnepa
NOAKNHFOYAETCS HECKOSIbKO BUEOKAMEp ANl UHAUBUAYASIBHOTO
ynpasneHus. B cnyuae ¢ RS-232 Ha koHTponnepe Heobxoanmo
65110 6bI UMETb HeCKOMbKO OTAEJIbHLIX MOPTOB AN KAXAOWU Ka-
MepblI.

NHTeppenc RS-485 asnsetca mHorotoueyHbIM. [1o 32-x ycTpomucTs
Ha OAHOWU LWKHe MOryT o6bLaTbca mexay cobou.

LLuHa USB

CoBpeMeHHbIN YHUBepCasbHbIM UHTeppeiicC,
KOTOpBLIM B HALIMX CUCTEMax Yalle BCero uc-

Nonb3yeTca AN HAYaNTbHOrO KOH(PUTYpPUPOBAHUS
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YCTPOWUCTB U 3aSIMBKM NPOLIMBOK. B kayecTse UHTeppelica ynpasne-
HUS NOKA MPUMEHSIETCS Mao, HO NMepCneKTUBLI Y Hero Xopoluue.
Kabenu ans 3TOM WMHBI BBINYCKAFOTCS FOTOBbIE, O6LIYHO ANUHOM He
6onee 5 metpos. [Ina nepenaum Ha 6osnblume paccTosHUs TpebyroTca
nmbo cneumanbHbie kabenu, NMb6o AONOSHUTENbHbIE YCTPOUCTBA
yANUHUTENU.

CNUCoK pasbemos, KOTOPLIMU OKAHYUBAROTCS Kabenu, LOBOMbHO
LWMPOKUM. 3TO HAKONUNOCL NOCTEMNeHHO U3-3a NOCTOSHHOIO MOBbI-
LeHUa CKOpOoCTeW nepeaadn U MUHUaTHopusaumu. K cuactero, ceut-
4ac NPOUCXOAUT Nepexoa K eAUHOMY pasbEeMy, KOTOpPLIM HA3bIBA-
etca USB Type-C, u ecTb Hagexaa, YTo 300napk ¢ kabensmu USB
CKOPO 3GKOHUUTCS.

USB Type-A — nepsbIii BHeAPEHHLIN
Pa3beM AN CTOPOHBLI KOHTpOnnepa
WuHbI (KoMNbrOTEpQ).

USB Type-A sepcuun 3.0 — umeer
AONOJSHUTENbHbIE KOHTAKTLL ANS
yBenuyeHus ckopoctu. OTnmyaetcs
CUHUM LiBeTOM. MOXHO BTHIKATb B
cTapble rHE3Aa, TaK Kak OHW
NOJSHOCTbO coBMeCTUMBI. TTpocTo
cKopocTb byaeT nomeHblue.

USB Type-B — nepebIii BHeApEHHLIN
Pasbeém ANs NOAKMNHOYEHUS YCTPOUCTB

(Hanpumep, NpuHTepoB).




USB Type-B sepcumn 3.0 —
AanbHellwee passuTUe Ans
yBeSIMYeHUs CKOPOCTU nepeaaym
AGHHBIX. MimeeT cuHuii ugerT. Ero
Hesb3s BOTKHYTb B pa3bém
NpeAabIAyLWMUX BEPCUM, XOTS CTapble
PA3bEMBI OTSIUYHO BTLIKAHOTCS U
paboTaroT B rHE3aax 3.0.

USB Type-C — camas coBpemeHHas
Bepcus pasbéma. Kabenb ¢ obenx

CTOPOH MOXeT UMeTb OAMHAKOBbLIE
pasbembl. Ho BbINycKaroTCs U
~ nepexopHsie kabenu, ¢ OAHOU U3

CTOPOH KOTOPOrO HAXOAUTCS Pa3bEM
Type-A.

Mini USB — ymeHblUeHHBIV BApUAHT
pasbéma Type-B. [loBOSIbHO peaKuiA.
\ Yawe Bcero npumeHsncs ans

= BHELIHUX XKECTKUX AUCKOB. B Hawmx
CUCTeMax MHOrue yCTpOMCTBa UMerOT
3TOT NOPT AN KOHPUTYPUPOBAHUS.

Micro USB — cambIt MUHMUATHOPHBIM
BAPUAHT pasbéma USB Type-B.
M3HauanbHO paspabaTbisancs ans
COTOBBIX TeSIeqPOHOB U CTAN OYeHb
PacnpoOCTPAHEHHLIM U3-3a 3TOTO.

Micro USB ¢ agononHuTenbHeIMm
KOHTaKTamm. B ocHosHOM
nNpUMeHseTCcsa AN NOAKNHOYeHUs
NepeHOCHBLIX KECTKUX AUCKOB.

% Micro USB sepcum 3.0 — BapuaHt

KctaTth, nokasaHHbie TyT pasbeémbr Mini USB u Micro USB 3ameHstoT
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pasbém USB Type-B Ha kabenax. Ho, okasbIBaetcs, YTO y NpuUBbLIY-
Horo Bcem pasbéma USB Type-A Toxe umetoTcs BAPUAHTBL MUHU U
MUKpO. HO s UX He Buaen HUKoraa.

Ona Tex, KOMy uUHTepecHO

TTpocTto Ans uHpopmaumu. Kabenu, Kotopbie UMetoT C OAHOW CTO-
poHbI pasbeém USB Type-A, a ¢ apyron USB Type-C, HeBepHO noka-
3bIBAFOT 6J10KY MUTAHUS BO3MOXHYHO MOLLHOCTb Mepeaayn 3neKTpo-
MUTaHUS. M 3TO, B HEKOTOPLIX CIy4asx, MOXeT nospeamuTb 650K nu-
TaHUS UNU 3apskaemoe YCTPOMCTBO. AKKypaTHee C MOLLHLIMU 3a-
PALKAMM.

UK ynpasneHue

B mMynbTUmMeamnmnHbIX cucTemMax UHOrAa NPUXOAUTCS UCMOMNb30BATb
6b1TOBOE 060PYAOBAHUE, U YACTO OHO He UMeeT HUKAKOro ApYroro
ynpasneHmusa, Kpome npuaraemoro MHPPAKpacHoro nysbra. Yrobbr
3TU YCTPOUCTBA MOFU paboTaTb B eAUHOU CUCTeMe, CMIUCOK UHTep-
pevicos aononHunu UK uHteppevicamu.

K cneumanbHomy BbIxoay KOHTpossiepa ynpasne-
HUsa noakntovaetcs UK amutTep, npeacrasnsto-
< LM cO60M OB6LIYHBIN UHPPAKPACHBIN CBETOAUOA.
% Cam cBeToAmnos 06bIYHO UMeeT PopMy, YAObHYHO
Ana npukneusaHua k MK aatumky Ha ycTporicTse.
CneuuanbHbIe 6U6NNOTEKM COAEpPXAT KOMAHALI AN PA3HOro TUNA
YCTPOCTB U NPUMEHAFOTCS NPOrPaMMUCTOM ANS paboTbI CUCTEMBI.



OCHOBHbIM HeAOCTATKOM TAKUX UHTEP-

(pelicoB ABNAETCA OTCYTCTBUE 06paTHOM VIK nsnyuerue He
cBA3M. HeBO3MOXHO y3HaTb, B Kakom pe- g ool B
Aom. [ins nposepku pa-
6oTocnocobHoCcTU cBe-
TOAVOAQ NyuLe CMOT-
peTb Ha Hero uepes Ka-

Mepy CMapTEOHa.

KUMe HaXOAUTCA ynpasrisieMoe yCTpoii-
CTBO B HACTOSLUMIA MOMEHT BpeMeHU.
TToaTomMy NpUMeHaTb TaKOW UHTepgpeic
B MPOEPECCUOHANBHBIX CUCTEMAX MOXHO
TONbKO B KpaliHem cryuae.

\@ Coset o1 Tletpa Tlerposuua

Ecnu aeno Bce-Taku AoWNO A0 NpUMeHeHUs 3TOro TUna
ynpaBneHus yCTpOMCTBAMMU, TO CAMBIM BHUMATENbHLIM 06pa-
30M OTHeCUCb K NOATrOTOBKe MeCTa AN NPUKIIeUBaHUS CBe-
ToAnoaa Ha kopnyce npubopa. O6s3aTenbHO O4UCTU U 0bes-
XUpb 3TO MeCTO, TaK Kak NJI0XO NPUKIIEeHHLIN ABYXCTOPOH-
HU CKOTY CO BpemeHem MoxeT oTnenutbea. ObuaHo, ecnu
W3-3a TAKOM MenoYU YCTPOCTBO NepecTaHeT pearnpoeath Ha
KOMaHABL oneparopa.

YnpaeneHue No NoKanbHoM cetu

YacTb ycTpoiicTs ANa paboThl C BUACO U 3BYKOM UMeEHOT CeTeBOU
nopT, Yepe3 KOTOPLIM MOXHO YNpaBnaTb STUM YCTPOUCTBOM. KOH-
Tponnep ynpasneHus Tak xe umeeT Tako nopt. TToatomy aocta-
TOYHO MOAKMFOUUTDL BCe YCTPOMCTBA kK kommyTaTopy J1BC, HacTpouTsb
NpaBUIIbHLIE NAPAMETpPLI CETU U B MPOrpamme yrnpasrieHus 3Tu
YCTPOUCTBA CTAHYT AOCTYMNHLIMU. OueHb YAo6HO.
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Ona Tex, KOMy uUHTepecHO

MHorue sugeoxkoaexu BKC umeroT ceteBoli NopT, Yepes KOTOpbIN
MOXHO UM ynpasnaTb. HO noyemy-To OT KOHTpONNepa K KoAeKy ya-
CTO NpOTSHYT ewwe U kabenb RS-232. HuKkoraa He 3aaymbIsancs, nNo-
Yyemy?

CeTeBOW NOPT BUAEOKOAEKA NMPAKTUYECKU BCeraa UMeeT BLIXOA B
WHTepHeT, 4TobbI COeANHATLCS C NFOABMU U3 APYTUX FOPOAOB U
cTpaH. Ecnu 3TOT NOPT NOAKNFOUUTL K NTOKANbHOM CeTu ynpasre-
HUS, TO Hexopolume NFOAU CMOTYT 3aJ1e3Tb BO BHYTPEeHHIOHO ceTb U
HaBpeAUTb. A Yepes UHTepgelc RS-232 HUYero caenatb He CMOTYT.
TTosatomy 6e3onacHee koaek Booblue He BKIKOYATh BO BHYTPEHHIORO
NOKAnNbHYHO ceTb.

Pene u cyxue KOHTAKTbI

HekoTopbIe yCTpOMUCTBA — LUTOPbLI, SKPAHBI, JTAMMBI OCBELEeHUS —
ynNpasnaroTca NpOCTLIMU pene. Takue pene 06bI4HO NIM60 BCTPOEHLI
B KOHTPONNep ynpasneHus, Mbo umetrotcs B cneumanbHbIX 6rokax
pacwmpeHus. 3T pene 06bI4HO paboTaroT € ManbIMU Tokamu. TTo-
3TOMY NPU HEO6XOAUMOCTU KOMMYTALIMK 6ONbLUMX TOKOB CTABATCA
AOMNONHUTESIbHbIE CUIOBLIE pene.

CyXue KOHTAKTLI MO3BOMSHOT NOSYYaTb UHPOPMALIUIO O TeKyLLem
COCTOSHUU YNpaBnaembIX YCTpoucTe. Kak npumep, no MHgpopmaumm
OT KOHTAKTOB-KOHLIEBUKOB Pa3ABUXHBLIX CTEH MOXHO MOHATb, B Ka-
KOM COCTOSHUM B AGHHLIN MOMEHT HAXOAUTCS NOMellieHUe: pasae-
NeHO OHO Ha OTAesbHbIEe He3aBUCUMbBIE YacTU UMU UCMOSb3yeTCs
KaK eiMHOe LieslbHoe NPpOCTpaHCTBO. M, B COOTBETCTBUM C 3TUM,



MOXHO ABTOMATUYECKU MEHATb aNrOpUTM YNpasrieHUa nomelle-
HUeM. KpOMe 3TOro, K CyYXmM KOHTAKTAM YaCTO NOAKNOYarOTCA AAT-
YUKU NPUCYTCTBUA B NOMeLeHUN.

CneunanusuposaHHbIe WKWHBLI ynpasneHus

CUCTeMbl YNpaBneHns UHTerpupyroT coBeplueHHO pasHoe obopyao-
BaHWe C pasHbIM HasHayeHuem. TToatomy Tebe Ha obbekTe moryT
BCTPETUTLCA HA3BAHUS CMELUAnbHLIX WWMH YNPaBieHUs, U YTobbI
MOHUMATb, O YeM peub, HUXe NepedncrieHbl HeKOTOpbIe U3 HUX.

KNX — KOMMYHUKALIMOHHAS LWWHGA, LUMPOKO UCMONb3yemas ANs aB-
TOMATU3ALMU 3AAHUIN. DTO eAUHCTBEHHBIM B MUpPe OTKPbLITLIN CTAH-
AAPT YNpasneHus Ans crefyrolwmx 351eMeHTOB: OcBellieHue, Ynpas-
NeHWe WTOpPAMU, OTONJIeHWe, ynpassieHue 6bITOBOM TeXHUKOU U
npoyee.

DALI — cTaHAGPTHBIN LMPPOBOU NPOTOKON yNpassieHUs ocselle-
Huem. OyeHb yaobeH B MOHTaXe U HaCTpoUKe, 0CO6eHHO NMpu Crnox-
HBIX QNrOpUTMAX OCBellieHUs. Bce ycTpolicTBa NpoCTO CoeAUHANOTCS
Mo Lienoyke U UMeroT pasHble aapeca.

0-10B — cTaHAapT peryMpoBaHUs oceelleHUs B nomelleHusx. CTa-
PbIN QHANIOrOBLIN MPOTOKOJS1, HO YCTPOMUCTBA AN HEro BCe elué BbI-
nycKaroTca.

DMX512 — 310t cTaHAapT 6611 pa3paboTaH AN LMPPOBLIX ceTen
nepenayun AGHHLIX, UCNOMNb3yeMbIX AS1S YNpaBsieHUs CBeToauOoA-
HBIMU UCTOYHUKAMU CBETA U APYrUMM yCTpoucTeamu. Ho valle
BCEro OH UCMOMb3yeTCs B KOHLIEPTHOM OCBelLieHUU, TaK KaK ymeeT
KPAacuBO KpyTUTb pasHOLIBETHbIE MPOXEKTOpLI Ha CLieHe.

TECHNO



YnpasneHue yMHbIM Aomom no npotokony KNX

Ewe 8 1990 roay 6b1na cospaHa accoumaums EIBA K [\m X
co wrab-keapTupoii B r. bproccens (benbrug). u
OcHoBaTenamm 6bINM TakMe KOMNAHUU, Kak Siemens,
Gira, ABB, Berker, Jung v apyrue — scero 15 komnaHuii. A B mae
1999 rona npousowno obbeanHeHUe 3TOM U ApYrux rpynn B eam-
Hy+O accoLmaumio, KOTopas NosyyMsia HasesaHMe «Accoumalims
KNX>.

KoHeuHo, cuctemsr Ha 6ase KNX ualue Bcero npumeHsroTcs B ym-
HLIX AOMaxX. HO HeKoTOopbIe YacTU 3TUX CUCTEM BMOSMHE MOTYT OKa-
3aTbCA U HA HAWWX O6beKTax.

Ans kommyTaumm o6opynoBaHUS Ydllie BCero UCNosb3yeTcs cneum-
QnbHLIN Kabenb, KOTOPbLIA UMeeT ABe BUTbIE NapbI CMOWHOMO Npo-
BOAHUKA C 3KPAHOM U3 PONbIU U APEHAXHOWU NPOBOSTOKOWN.

70T Kabeslb MOXHO NPOTATUBATL NAPANIIENbHO CUMOBLIM NUTAKO-
LWMm kabensam B Tex xe NOTKax U Tpybax. Bce ycTpolicTea Ha WunHe
MOTYT COeAUHATbLCA NOCNeAoBATESIbHO UMK 3B8e3A0M. 3anpelueHo
UMeTb 3aKOJTbLIOBKU MPU COEAUHEHUUN YCTPOUCTB.

OaHa napa ucnonb3yerca ANa nepefayn CUrHaMoB ynpasreHus.
TTpY 3TOM KpacCHBIV NPOBOA NOAKIFOUACTCA K KIIEMMAM «+», a YEp-
HBIN K KNeMMam «->».

Bropas napa valle Bcero ucnosbsyeTcs AnNS NOAAYU HU3KOBOMbT-
HOrO HanpsikeHUa Ha ycTpocTea. Ecnu 3ta napa ucnonbsyertca B
Ka4yecTBe BTOPOU JIUHUU ANS NepeaaYu AaHHLIX, TO TOrAQ KENThIN
NPOBOA UCMOSb3yeTCs KaK «+», a 6enbIii KaK «-».



Ansa noaxntoveHms k cetn KNX Ha ycTporicteax ume-
FOTCS CbEMHbIE Pa3bEMBI KPACHO-YEPHOTO U KENTO-Ce-
poro usetos. Bce nposoaa coOTBETCTBYHOLWMX LIBETOB
MOAKIIFOYAOTCS K CBOUM KNEMMAM, TaK YTO OWMnbUTLCS
npU MOHTaxe TpyaHO. Ml camu pa3bemebI MOXHO Ha xoay
CHUMATb C YCTPOUCTB, NpU 3TOM CeTb COXPaHSeT CBOHO
paboTocnocobHOCTb.

W ﬂ

-4\  VHOrAa nNpyu MOHTAXe HyXHO BLITALMTL MPOBOA U3 KITEMMBI.

“ﬁ* CnenaTb 3TO MOXHO, HO AeiiCTBOBATbL TPpebyeTca O4eHb aKKy-
paTtHo. TTpocTO NOKpy4YMBaA NPOBOA HEMHOTO U TSHU ero.
Cnepau, yto 6bI OH He obopeancs.

A 4UTO Aenatb C NPOBOAAMMU XENTLIM U 6enbIM, eCniv Ha YCTpOUCTBe
HeT cooTBeTCTBYHOLEW KnemmbI? TyT Tebe nomoxeT uHxeHep. Ecnu
B CETU eCTb YCTPOCTBA C AOMONMHUTENbHBIM NUTaHWeM (a 3TO U
obecneymBaroT AAHHbIE NPOBOAG), TO UX HAAO COEAUHUTL Mexay
cobolt No6bIM KauecTBeHHbIM CMOCO6OM. A eCcnn TaKUX HeT, TO
MOXHO NpO HUX 3a6bITb.

Ona tex, KoMy uHTepecHo

YnpaeneHue no npotokony KNX moxet pabotatb ¢ pasnuyHbIMU
cnocobamu nepefayu AAHHBIX:

° YHpaBneHme C UCNONb30BAHUEM BUTOU napebr.

e YnpasfieHne no CUMOBLIM NUHUAM (TO eCTb Yepe3 ObbIUHbIE po-
3eTKNn).

e YnpaeneHuwe Yepes NOKASIbHYHO CETb B MOMELLEHUU.
e YnpaenieHue no paavoKaHarny.

Kak BuauLWb, WKUHA OYeHb YHUBEpCAnbHAa U rubkas.

TECHNO



YnpasneHue oceelleHuem no npotokony DALI

CUCTeMBI OCBeLLeHUS B COBpeMeHHLIX 0pUCax @
MOCTOSHHO YCNOXHANOTCA. [1na 3KOHOMUM 31eK- Moo
TpUYeCTBA B CUCTEMAaX NOABNSFOTCA pasHble AAT-

UMKM, UCNONb3yeTCa AUMMUPOBAHUE (NNaBHOe U3MeHeHUe SpKoCTU
CBETUNbHUKA) UCTOYHUKOB cBeTa. [a v ynobcTea ynpasneHus cee-
TOM Takxe HeobxoauMmbr. TTpU Knaccuyeckom cxeme NOAKMHOYEHUS
OCBelleHUs XOpOLWNIA 3MIeKTPUK MOXeT cAieS1aTb MHOToe, HO pelle-
Hue 6yaeT OYeHb CIOXHBIM U 3anyTaHHbIM. TTonpobyi nonpocuTsb
3NeKTPUKA HaPUCOBATL CXeMy, NO3BOSISFOLLYHO BKIHOUATb U BLIKIFO-

4aTb CBET U3 TPEX TOYEK OAHOBPEMEHHO — U TbI CAM BCE NMOUMELL.

[ns ynpolueHus cosaaHus cospe-
MEHHBIX CUCTEM OCBelLeHUs U 6bLN
npuaymaH npotokon DALI. Pabota
HaA NpOTOKONOM Hayanacb B8 1998
roay, a yxe ¢ 1999 roaa nossu-
nuck nepebie DALI-yctpomcTsa.

HassaHue npotokona DALI
pacLUPOBLIBALTCA KaK
«Digital Addressable Lighting
Interface», uto nepesoauTCA
Kak «Llnpposoti aapecyembrii
UHTep@eunC ocaeLleHUa».
TTpakTnyecku Tebe HyXHO 3HaTb,

YTO KO BCEM CBETUITbHUKAM MPOCTO NOABOAUTCS 3MeKTponuTaHue
230 BonbT U WKHA ynpasfieHUs. A KO BCeM AATYUKAM U BbIKHOYA-
Tenam NpocTo LWMHA ynpasreHus (OHWU Ydlle BCero NUTaroTcs ot
Hee). U Bcel danblwe nrobble AeCTBUS MOXHO Nerko 3anporpammm-
pOBATb CNeLUanbHOM NPOrpaMMOM U He HYXHO TAHYTb OT pasHbIX
BbIKNFOUATesnelt oTAenbHbIe NPOBOAA HA pasHbIe rpynnbl CBETUSb-
HUKOB.

LuHa ynpasnernus ans npotokona DALT sbInonHsetca us obbiy-
HOro ABYXMPOBOAHOrO Kabens, KOTOPbIM UCMOJIb3YHOT ANS 3N1eKTpOo-
nmuTaHus. OT ceveHUs 3aBUCUT MAKCUMASTbHAs AJNIUHG WUWHBL. 3TO



CBSAI3aHO C TeM, YTO HanpsXeHWe Ha WuHe Bcero 16 BonbT (aonycka-
etca ot 9,5 no 22,4 Bonbt), U no3TOMY Kabesnb He AOMXeH CUNBHO
BNUATb Ha NaAeHUe HanpaxeHUs.

CeueHue kabena | MakcumanbHas ANUHA WUHBLL

1,5 mm? 300 meTpos
0,75 mm? 150 meTpos
0,5 mm? 100 metpos

-  Onsa wuHer DALI Henb3s npumeHaTb BUTYHO napy. CeveHue
"ﬁé 3TOro Kabesisi HeAOCTATOUHO ANS HOPMASbHOM PAbOTHI WMHEL.
YcTporcTea AOSIXHBI NOAKNHFOMATLCS K WWHE NOCNea0Ba-
TenbHo. Tak Xe AOMYCKArOTCA pasBeTBIIeHUs B THO6OM mecTe.
TTpy 3TOM HU B KOeM Cryyae He AOJIKHO NOSBNSTLCS 3aKOJb-
uosok. TTpoknaaky wuHbL DALL MOXHO BECTU B OAHOM KO-
pobe c cUNOBLIM NPOBOAOM UMM UCMONb30BATL OAUH Kabenb
C HeO6XOAUMBIM KONTMYECTBOM XU, TO eCTb UCMONb30BATb
NATUXUNbHLIN Kabenb. [Ina npoknaaku wuHer DALT He Tpe-
6yeTca cobnroaeHUs NoOnNapHOCTU.

Ona Tex, KOMy uUHTepecHoO

B nocneaHee spems aktusHO passusaetcs ctaHaapt DALI-2. Otnu-
UMs CTApPOro U HOBOTO CTAHAAPTA UHTEPeCHBI TOJSIbKO cneuuanu-
CTam, Tebe xe AOCTATOUHO 3HATb, YTO B OAHOM CUCTEME MOXHO UC-
NoJ1b30BATb YCTPOMUCTBA O6OUX CTAHAAPTOB NPAKTUYECKU B NFo6oM
kombuHauuu. TTpocTo ycTporictea DALI-2 nuwarcs 4actu csoux
BO3MOXHOCTeW U Bce byaeT pabotatb no npotokony DALIL.

TECHNO
. NEPIA



Ona Tex, KOMy uUHTepecHO

Cpenv napameTpoBs, KOTOpbIe ONUCHIBAFOT OCBellieHUe B Nomellie-
HUAX, UMeeTCa U Tak HasbIBaemas «LleToeas Temnepatypa». TbI
MOXellb YCNbIWATb 3TO NPU pasroBope UHXeHepa C 3aKasumkom. He
30/lyMBIBANCS, YTO 3TO TaKoe?

C TOYKM 3peHUs PU3UKU, 3TO Ta Temnepatypa, A0 KOTOPOU HaAo
pasorpetb abcontoTHO YE€pHOoe Teno (KOToporo He 6bIBaeT), YTOOLI
OHO CTANO CBETUTLCA C ONpeAesnieHHLIM OTTeHKOM. TToTomy u usme-
psertcsa B rpadycax, npasaa He Llenbcus, kak TbI NpusbIK, a Kenb-
BUHQ, eCNU ThI elé NOMHULLb, YTO 3TO TaKoe.

BoT Hanbonee TUNUYHLIE LiBETOBbIE Temnepartypbl, KOTOpbIE Tbl MO-
Kelb BCTPETUTD. ﬂpocro ana ceegeHus.

800 K — Ha4yano BMAMMOro TEMHO-KpAacHOro CBeYeHUs pacKanéH-
HBIX Ten

1500 - 2000 K — ceeT nniameHu ceeuu

2000 K — HaTtpuesas namna BbICOKOrO AaBreHUa (KenToBaTbIn
CBeT, UMM OBLIYHO OCBeLLarOT YJIULIbL)

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

3000 K — namna HakanueaHua 200 BT, ranoreHHaa namna, JTHOMU-
HecleHTHas namna Ténnoro 6enoro ceeta

3400 K — conHue y ropusoHTa

3500 K — nromuHecueHTHas namna HeuTpanbHoro 6enoro ceeta



3800 K — namnebl, ucnonb3syrowmecs Ans NOACBETKU MACHBIX Npo-
AYKTOB B MarasvHe (MMeroT NoBbIlWEHHOe COAepXaHUe KpacHoro
LBeTa B CNeKTpe, YTO NOBbILIAET anneTUT)

4000 K — nromMuHecLieHTHas namna xonogHoro 6enoro ceerta (To
eCTb YyTb CUHeBaTas)

4300 - 4500 K — yTpeHHee cosHLe U conHue B 0beaeHHoe Bpems
5000 K — conHue B nonaeHb 6e3 obnaxkos

5500 K — conHue B nérkux obnakax B nonaeHb

5600 - 7000 K — nromuHecueHTHaa namna AHeBHOro ceerta

6200 K — 65113KulA K AHEBHOMY CBeTY

6500 - 7500 K — obnauHocTb

7500 K — nHeBHOWU cBeT ¢ 60NbLLIOW AOSIel pacCesHHOTO OT YU-
cToro ronyboro Heba (TO ecTb He LiBeT CAMOTO COSHLIA)

9500 K — cuHee 6e306nauHoe Hebo Ha cesepHOM CTOPOHe Nepen,
BOCXOZOM COSHLa

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

Kak Buauwwb, Yem BbIlle TeMnepatypa, Tem CUHee LBeT, a Yem HUXe,
Tem KpacHee. XoTa NIFOAU U TYT YMYAPUNUCH NepeBepHyTb BCE C HOT
Ha rosioy — LBeT ¢ bonee HU3KOW TemnepaTypon Ha3bLIBAKOT TEN-
NbIM, a ¢ 60Nnee BbICOKOU — XOnoaHbIM. BOT u nomu ux nocne
3TOrO...

TECHNO
. NEPIA



YnpasneHue csetom no npotokony DMX512

70T npoTokon 6b1n paspaboTaH B 1986 roay kak cpeacTso
YNpasrieHns KOHLEpTHBIMU CBETOBLIMU Npubopamu ¢ pas-
NUYHBIX KOHCONel. [lononHUTeNnbHO OH NO3BOSeT YNpas-
NATb BCEBO3MOXHBIMU OKOHEYHbIMU YCTPOMUCTBAMU (AUMMepamu,
CTPO6OCKONAMM, ABIMOBBIMU MALUMHAMU U T. A.) OT PA3HLIX NPOU3-
BOAUTENEN.

[na nepenayv AGHHBIX UCNONb3yeTca kabenb ¢ ABYMS NPOBOAHU-
Kamu B 0bLLem 3KpaHe U C NATUKOHTAKTHBIMU pasbeémamm XLR Ha
KoHuax. O6paty BHUMAHWUE, XOTb Kabenb AN 3TOM LWKUHBI OYeHb NOo-
XOX HaG MUKPO(POHHBIN, MPUMEHSATb HYXHO TONMbKO TOT Kabenb, KOTo-
PbIN UMeeT B MapKUPOBKE USIN B MAcrnopTe Npamoe yKasaHue Ha
BO3MOXHOCTb UCNOMb30BAHUA ¢ curHanamm DMX.

Ona tex, KoMy uHTepecHo

XoTs cneumgpuKkaumen npeayCcmoTpeHo UCNOoNb3oBaHUE NATUKOH-
TAKTHOrO pasbeéma, 3TO U36LITOYHO, U YacTO B 060PYAOBAHUU UC-
NOJIb3yHOT TPEXKOHTAKTHBIM pazbeém XLR, xoTa 310 1 Hexopolwo.
TTaTukoHTaKTHBIV XLR 6611 BbI6pAH ANs 6e3onacHocTU. Ero Henb3g
CIy4aiHO BOTKHYTb Ha BXOJ, 3BYKOBOTO 060pYyAOBAHUA U CXeub ero,
UTO BO Bpems KOHLIepTa Ha CLieHe J1erko MOXeT Npou3omTHU.

Ha Bcex npubopax ¢ wmHovi DMX512 pasbem co wrbipsmu (nana)
3TO BXOA CUTHASIA YNPABIIEHUS, @ C THE3AAMU (MAMa) 3TO BBIXOA Ha
cnenyrowmii Npubop. TbI NOMHULLB, YTO B 3BYKOBBIX Kabenax 31o
poBHO HaobopoT?

Bo3MOXHbI BAPUAHTBLI U3rOTOBNEHUS Kabens Kak ¢ NATUKOHTAKT-
HBIMU pa3bemamu,



TTATTA MAMA
Ynpasnsoupia
curHan
3emna
Curxan (-)
CvrHan (+)
TAK U C TpéXKOHTGKTHbIMM.
TTATTA MAMA
Ynpasnsoupmia

curHan

CurHan (-)

CurHan (+)

=

3emna

TTpu pacnatike kabens oAUHAKOBbIE HOMePa KOHTAKTOB COeAMHA-
toTCs mexay cobovi. MeTannuyeckuii Kopnyc pasbeéma HUKyAa npu-
COelUHATL He Haao.

TTpy He0b6X0AMMOCTU MOXHO U3rOTABNIUBATL NepexoaHbIe kabenu ¢
TPEXKOHTAKTHBIX Pa3bEMOB HA MATUKOHTAKTHLIE.

TTATTA MAMA

Ynpaensoupmia
curHan

Curxan (-)

CurHan (+)

3emna

N HaoboporT.
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TTATTA MAMA

Ynpasnsoupia
curHan

3emna

Curxan (-)

CurHan (+)

O6paTt BHUMAHWE, YTO HanpassieHWe Nepeaaym CUrHanos No 3TUM
kabenism NpsMo NPOTUBOMOSOXHO HAMPABIIEHUHO Y 3BYKOBBIX Kabe-
new ¢ pasbémamm XLR.

OpuUruHanbHeIe WWHLL YNpasnieHus oT NpoussoavuTesei

Kak Bceraa, kpome CTAHAAPTHLIX WWH YNpasneHus, noanepxuseae-
MBIX 60MbWWNHCTBOM KOMMAHUIA, HEKOTOpbIE (PUPMBL MPUAYMANU U
cobCTBeHHbIE pelueHUs. TyT pacCMOTPUM Te LUMHBI, KOTOpbIe MOTYT
BCTPETUTLCA Ha 06bEKTAX B HAWMX MpOeKTax.

LLuHa Cresnet ot Crestron

KomnaHus Crestron ana coeanHeHUs CBOUX YCTPOUCTB KpOMe CTaH-
AAGPTHBIX WWH UCNONb3yeT U COBAUHUTESIbHYHO LWWHY CO6CTBEHHOM
paspaboTku — Cresnet. LLuHa AoBONbHO yAO6HA B MOHTAXe, a ANS
NpOrpamMMmUCTa OHa BoObLLe nAaeasibHa, TaK KaK NPAKTUYeCKn He Tpe-
6yeT HacTpoek. K Tomy xe oHa obecneymBaet NUTAHUEM yAasIEHHbIE
YCTPOMCTBA, YTO TaK xe obneryaeT pabory.

KommyTaums BeInosiHsetcs Ha pasbémax Tuna SeHuke, 1o ecTb bes
naviku. B kayectee kabena nydlle BCero UCNOMNb30BATb (PUPMEHHBIN
kabenb AN 3TOro UHTepgelica, Ha KapTUHKe NOKA3aH OAVH U3 BapU-
GHTOB.



Ho ecnu Ha o6bekTe HeT OpUrUHANBLHOro Kabens, To BCe OTIUYHO
paboTaeT u Ha CTAHAGPTHOM BUTOW Nape, NpaBAa NOABNAHOTCA HEKO-
TOpbIe OrpaHUYeHms.

Bce ycTpoiictea coeanHaroTcs napansiesnibHo B OfHy LIEMNOYKY, €
MAKCUMANbHOM ANUHOM 40 1,5 KUNOoMeTpoB, TO ecTb B Halem ciy-
yae NPaKTUYECKU HeT OrpaHUYeHUs No ANUHe.

G.Z Y 24
IIII

KpacHbIti nposoa obecneunBaeTt anexTpuyeckoe NUTaHUe Hanpsxe-
Huem +24 BonbTa, No YEpHOMY NpOBOAY coeluHseTcs 3emns. be-
NbIM U CUHUW NPOBOAA B OPUIMHANBHOM Kabene UMeroT A0MOSTHU-
TenbHYHo 0605104Ky (3KpaH) U3 PONbru U NepeaaroT UHPOPMALIMOH-
HLIW curHan. Ecam npucmoTperbes BHUMATENbHO — OHU YyThb
ToHblwe. O6paTh BHUMAHUE, SKPAH HYXHO NPUCOAUHUTL K Knemme
«3eMNA» TOSIbKO B KOHTAKTE Ha OAHOM CTopoHe. Ecnu cnyJaiiHo 3a-
3eMIUTb ¢ 06enx CTOpOH, TO NpU NIIOXOW 3emrie B 3AaHUU MOTyT
BO3HUKHYTb CepbEé3HbIe MOMexXU, U LWNHA MOXeT paboTaTb HeKop-
PeKTHO.

TECHNO



LUuHa AXlink o AMX

KomnaHua AMX Tak xe umeeT cobCTBeHHYHO WKHY Ans obbeanHe-
HUs ceoux ycTpoiicTe. OHa HasbiBaeTcs AXlink.

OpuruHanbHbIe kabenn ans 3ToOW WWHLL NPOU3BOAUT KOMNaHUs Lib-
erty Wire & Cable Inc. (peakas y Hac), Ho cama komnanus AMX Tak
e peKkoMeHayeT NpUMeHsTb BUTYHO napy kateropuu 5 nubo cneum-
anbHLIN Kabenb ynpasneHus komnaHum Belden Tuna 8102.

‘—d
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MakcumanbHas AUCTaHUMS A0 YCTpoUcTBa moxeT aocturate 1000
MeTpOoB, HO Y 3TOU LWWHBI UMeroTcs bosiee CTporue orpaHuyeHus no
MUTAHUHO, NO3TOMY AJNIUHBI Kabernew HaAO COTrNACcOBLIBATL C UHXe-
HepoMm Ha AoNyCTUMOCTb.

CoefnHATb YCTPOUCTBA MOXHO KaK B LIEMOYKY, TaK U 3Be370M.
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KpacHbin nposoa obecneuynsaet NUTAaHUeE C HanpsxeHuem +12
BonbT, no 4épHoMy nposoay coeauHseTca 3emns. benbi u cuHUA
NpoBOAA NepeAaroT UHPOPMALIMOHHBIU curHan. TTpu ucnonb3osa-
HUU BUTOM Napbl pekomeHayeTcs Ucnonb3osatb 2 U3 4-x nap, oaHy
ANS NUTAHUS, a BTOPYHO ANS Nepeaayy UH(POPMALIMOHHOMO CUTHANA.



LLuHa eBUS ot Extron

CobCTBeHHYHO LWMHY YNpasneHus npuaymana v komnaHus Extron.
OHa BO MHOFOM MOXOXa Ha NpeabIAyLlume WUHBT, OTINYUSA MUHU-
MGbHBI.

CoenHATb YCTPOUCTBA MOXHO B LIeNOYKY. Y A06HO TO, YUTO 60NbLIUH-
CTBO YCTPOMCTB C 3TOM WMHOU UMeeT 2 pasbeéma — BXOAHOM U BbI-
XOAHOW. 3TO CUNbHO obneryaeT MOHTaxX. He Haao KpyTUTL B OAHO
rHe3/40 (PeHUKCa Mo HeCKOJIbKy NPOBOAKOB.

TeRo0

TR0 2RO
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Ecnu Bapyr nossunack HeO6XOAUMOCTb Pa3BETBUTb AAHHYHO LWKHY,
TO NpUAETCA CTaBUTL Xab (Takoe cneumanbHoe ycTporicTeo). Ho 06
3TOM MYCTb AYMAFOT UHXeHepbL.

[na 3ToM WuHLI KomnaHuen Extron BbInyckaerca cneuuasnbHbIN
kabenb STP20-2. N useTa NpOBOAKOB MO CTAHAAPTY MOKA3AHLI HA
KapTUHKe.

Ho 06b14HO ero 3a6bIBAFOT 3aKa3bIBATH U HA 06beKTe MPUMEHSHOT
O6bIYHYHO BUTYHO Napy, U BCE OTNIMYHO paboTaer.
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[ns ewé 6onbliero ynpoLeHus MOHTaxa
MOXHO UCNONb30BaATb NepexoaHuk CSC 6,
KaK Ha KapTUHKe. Toraa MoXHO UCNoJsib3o-
BATb CaMbIe O6bIYHbIE NATY-KOPAbI UMK
NpocTo obxaTble CTAHAAPTHbIE Kabenu BUTOMU napsl. Ecnu HataEwWwb
Ha 06beKTe TakMe XBOCTUKU, TO 3HAU, KyAa UX NPUMEHUTD.

M ewgé oaHa TOHKOCTb. Afipeca YCTPOMCTB Ha AGHHOM LUMHE YCTaHaB-
nuearoTcs nepeknrovatenamu. M ecnu tebe He 3axoyeTcs NOTOM
CHUMATb CMOHTUPOBAHHYHO MaHeNbKy ANs YCTAHOBKM aapeca, TO
TpebyW OT UHXeHepa, YTO6bI OH BLIAAN aApec AN HACTPOUKU Nepes
MOHTAXOM.
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L BN
JokasibHbIe BBIMMCAUTESNbHBIE 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 cOBpemMeHHbIX cucTemax
MYJSIbTUMEANA UCNOSb3YeTCs OYeHb LWMPOKO:

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

Ecnu oueHb ynpoctuTth, TO cama NokasibHas cetb COCTOUT U3 anna-
paTHOM Yactu (xenes3ok u NpPoBOAOB) U NPOTOKOSOB Nepeaaqy AaH-
HbIX. Kak U BO Bcex Apyrux Beliax, NHoAu HanMIoAUNU Lienyro Kydy
CeTeBbIX Xese30K U NMPOTOKOSIOB K HUM. Cetuac MHOTUe yxe U He
BCNomHaTca. MoxHo nouckatb cnoea Token Ring, ATM, DECnet,
ARCnet, FDDI v yansuTbcs, CKONbKO BCEro 6b1n0...

Ho B HacTosLee Bpemss MHOroe yTpacsioch. B xeneskax ¢ nposo-
Aamu nobeaun ctaHaapT Ethernet (Untaercsa kak 33epHer). Y bec-
MPOBOAHLIX CUCTEM MOKA CAMBIV pacLiBeT pelleHUU, U Tam Ton-
Ky4Ka, XOTS Ha HebonblnX paccTosHUSX B nuaepax ceidac Wi-Fi.
Ho 1 3T0 TOXe 3aKOHYUTCA YyTb NO3XKe KaKUM-HUBYAb KpyThIM eau-
HLIM CTAHAQPTOM.

TECHNO



A B NPOTOKONAX Nepenayu AaHHBLIX
celiuac NOBCeMeCTHO pacnpoCTpaHeH
Internet Protocol (IP), koTopbIit pas-
pabotanu BuHTtoH Cepp un Pobept
Annuot KaH B aanékom 1981 roay.

YacTo npotokos owmbouHo
HasbearoT TCP/IP. 3710 He-
BepHO, 3TO Ha3BaHWe ABYX
npoTokornos B cTeke. TTpa-
BUIbHO HasbIBaTb IP npo-
Ha TekyLMA MOMEHT aKTUBHO MpuU- Tokon.

MeHseTcs npotokon sepcun 4. Ha

CMeHy eMy AOJSIXHG NPUTU Bepcus 6, HO NPOUCXOAUT 3TO Tyro, No-
3TOMY 3/1eCb PACCMATPUBATL 3Ty BEPCUIO MOKA He byaem.

Cnepnytolme onucaHUa nNpoTokona 6yayT oYeHb ynpoLLeHbI, TONbKO
4TObbLI AATL 6a3oBbIe NOHATUS. Ecnu xouyelws y3HaTb 6onee rny-
60ko — 170 NHTepHeT B nomolub, Tem 6onee Ha3saHWe NPOTOKONA Tbl
yXe 3Haelub.

TTonbiTka YNpOWEHHO ONUCATb NOKANbHYHO CeTb

3Ta 4YacTb AOBOSBLHO TaAXena B BOCMPUATUU, HO NMOHATL eé oueHb peKkomeHAyro.

Pa6oTta c ceTbro TpebyeT Xopowmnx NpOPeCcCUOHANbHBLIX 3HaAHUI. Ho
HeKOoTOopble OCHOBbI paboTbI ceTelh He06XOAUMO 3HATb U TeXHUKAM,
4TO6bI NOHUMATL, NOYeMy 3T0 BOObLe paboTaerT.

Ana Hayana oyeHb KpaTKo onuLem ceTeryro moaenb OST (Open
Systems Interconnection Basic Reference Model — basosas 3T1a-
noHHaa Mogaenb Baaumopevictema OTKpbITbIX CUCTeM). Ta MoAenb
SBNSETCA OCHOBOW AN NOHUMAHUA paboThl ceTel.

Mopenb COCTOUT U3 CeMU YpOBHel, pacnONOXeHHLIX ApYr HAA ApY-
rom. KaxabI ypoBeHb BHYTpU OAHOM CUCTEMbI B3AUMOAEIACTBYHOT C
BEPXHUM U HUKHUM OT Hero YpOBHSMU. A eCriv CUCTeM HeCKOIbKO,
TO YpOBeHb OAHOU CUCTeMbI MOXeT B3AUMOARUCTBOBATL TOJBKO C



TAKUM Xe MO HoMepy YpoBHeM B Apyrou. HenoHaTHo? [anbue 6y-

AeT xyxe.
YposeHb
P . Ha3saHue
OBHS
mopenu YP
7 TTpuknaaHol
6 TTpeactasneHus
5 CeaHCOBbIN
4 TpaHcNoOpTHbIM
3 CeTeBoii

KpaTtkoe onucaHue

Ha 3Tom ypoBHe paboTaroT Te MpOTOKOSIbI
U NPOrPaMMBI, KOTOpbIE MNO3BONSAOT
Ka4aTb POTKU, CAYLIATb MY3bIKY U YUTATDb
noyty. To ecTb BLINOJIHAETCA UMEHHO TO,
UTO THI XOYelub MOJTyYUTb OT CeTu.

Ha 3tom ypoBHe AaHHbIe npeobpasyroTca
K obLuemy BUAY, KOTOpLIN NepenaeTca no
ceTu. Hanpumep, KUHO Ha xoay MoxeT
CXKUMATbCA.

3nech HaXo0AATCS CPeACTBa ANS CO3AAHUS
U NOAAEPKKU CeaHCoB CBA3U. MiImeHHO
3TOT ypoBeHb ObecneynBaeT NoKas
HeMeLKUX unbmos 6e3 paspbIBoB B
CAMOM UHTepecHOM mecTe.

Ha 3Tom ypoBHe HaxoaaTca cpeAcTBa ANS
HAAEXHOW NnepeAaqm AAHHLIX OT
YCTPOMUCTBA K YCTPOUCTBY. MIMeHHO TyT
Haxoautca npotokon TCP, oavH u3
MHOTUX NoA06HBLIX. N MMeHHO Ha 3Tom
YPOBHe HaX0AUTCS NOPT, KOTOPLIN UHOTAA
NUWYT Nocfie aapeca Yepes AsoeTouume:
192.168.1.1:80.

3nech 3aNUCaHLI aapeca yCTPOIACTB
(y3nos) ans paboTbr ceTu, 3TO YpoBeHb
npotokona IP. UmeHHO TyT HaxoauTcs
TOT afpec, KOTOPbIN ThI YAaCTO BUAULLL —
192.168.0.1.
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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 NPOTOKOSILI Nepenaym
AGHHLIX MeXAay ycTpoucTeamu. 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 TABNNYKM.

2 KaHanbHbIN

3necb ONUCAHLI UCMONb3yemble kabenu
(MeaHbIe U oNTUYecKue), pasbEMBI,

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

Tenepb Tebe AOIKHO 6LITb MOHATHO, YTO KOTAA MPOUSHOCAT «MNpo-
Tokon TCP/IP», ToO UMeroT B BUAY Cpasy 2 NpOTOKONA, KOTOpbIe
HaxoAaTca 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 AOCTABKM AAHHLIX (TO eCTb YTO HUYero He noTepseTca No Ao-
pore). M BoobLue, B TAKOM CIlydae MOXHO rOBOpUTb, HaNpUmep, U O
npotokone UDP/IP, Ho Tak noyemy-To He roeopat. Kctatu, npoTo-
kon UDP oTeevaeT 3a HeHaAEXHYHO AOCTABKY AAHHLIX, TO eCTb ecnu
Mo NyTWU YTO-TO MPONANO, TO U PUT € 3TUM. KaK HU CTpPaHHO, 3TO
TOXe HYXHO, B YaCTHOCTU, NPU TPAHCNSLMU XUBOFO BUAEO, BeAb HeT



BPeMeHU XAaTb eCN KaKMe-TO KyCKU KaApOB NponaayT — HYXHO
NoKasbIBATb BUAEO Adnblue.

B yem npeumyLlecTBO TaKOW MoAenu NOCTpoeHus ceten? B yHusep-
canbHocTU. Koraa TbI 0TNpasnselws 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-
BOW ceTU. TBOE NUCbMO NPOABUHETCS CBEpXY BHU3 MO BCEM YpOB-
HSM C CelbMOrO A0 MepBOro, o6pacTeT Kyyeid cneuupUIecKkom 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 TBOEU AeBYLUKU
(unu TBOCTO NApHS).

KcTaTtu, 3ta mopenb He 9BngeTcs eAUHCTBEHHOW. Kak 1 Besae, nroam
NPUAYMANU U TYT pasHbIe BapUaHTLI. TTpocTo AaHHas moaenb
Hambonee pacnpocTpaHeHa.

TTpotokon IP

Tak NOMyYnNOCh, YTO 3TOT MPOTOKON CTAS CAMBIM PACMPOCTPAHEH-
HBIM, HECMOTpA Ha 60onblOe KONMYecTBO HeaocTaTkos. Ero onuca-
HWe U paboTa ¢ 3TUM NPOTOKOSIOM 3GHUMAET MHOXEeCTBO CTPaHULL
AOKYMEHTALMU, HO YUTAaTb 3TO OYeHb CKYYHO U He COBCeM UHTe-
pecHo.

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

TECHNO



AApec ycTporcTea

TTepBoe, 4TO BCTpeyaeTcs NpU HACTPOMKE YCTPOUCTB C MPOTOKOSTOM
IP — 370 yka3aHue aapeca. Kaxaoe ycTporicteo (y3en) A0NXKHO
UMeTb YHUKANbHLIN aapec B MeCTHOM CeTU, YTObbI OTIMYaThCs OT
ApYTUX.

B 4-11 sepcum IP appec npeactasnset coboii 32-6utHoe uucno. Ans
3aNUCKU aapeca NPUHATA (POPMA B BUAE YeTBIPEX AeCATUYHLIX Ymcen
o 3HaveHusmu ot O ao 255, paspenéHHbIX Toukamm (Hanpumep,
192.168.0.3). Cam appec cocToUT U3 2-X YacTelh — aapeca NoAceTU
W Homepa y3na (UnuU, KaKk FOBOPST NPOPECCUOHASTLI, XOCTA) BHYTPU
3Ton noaceTu. PasaeneHue Ha 3TW YacTU NPOU3BOAUTCA MACKOU
noaceTu.

Macka noacetu

Macka noacetu — 310 32-x 6UTOBOE UMCNO. TTOo ANMHe OHO coena-
AaeT ¢ ANUHOM aapeca. bnaroaaps macke MOXHO y3HaTb, Kakas
yacTtb IP-aapeca oTHocUTCA K aapecy NOACeTU, a Kakas — K aapecy
CAMOTO y3na B 3TOM NoAceTuU.

Kak v aapec y3na, Macky noaceTu 3anUCLIBALOT B BUAE YETLIPEX Ae-
CATUYHBIX Yncen 3HadeHuem oT O ao 255, pasaenéHHbIX ToUKamm,
Hanpumep, 255.255.255.0. CywecTeyeT 1 6onee kpatkas 3anuch Ye-
pe3 cnel, KOrAa K 3HaAYeHUHo aapeca AoMMUCLIBAETCS HOMep MAcku (K
npumepy 192.168.0.3/24). KonuyecTBO Macok orpaHUYeHo, u B Tab-
NULie NpeACTaBieHbl BO3MOXHbLIE BAPUAHTLI. TaK Xe, ANs CNpaBku,
YKQ3aHO, CKOJIbKO Y3510B (KOMNbOTEPOB) MOXeT 6bITb B NOACETU

MpYU UCMONb30BAHHOM MacKe.
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Konuuecteo

Macka noacetu Koporkas ycTpoiicTe B

3anucb noaceTn
255.255.255.252 /30 2
255.255.255.248 /29 6
255.255.255.240 /28 14
255.255.255.224 /27 30
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
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TECHNO
MEDIA



KonuuecTteo
Kopotkas <
Macka noacetu yCTpoOUCTB B
3anucb
noaceTu

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
224.000.000.000 /3 536 870 910
192.000.000.000 /2 1073 741822
128.000.000.000 /1 2 147 483 646

[na ocobo sbepnuebix — aa, Tabnuua He coscem nonHaa. Ho ¢
3TUM NyCTb pasbUparoTca CNeUmanucTsl.

Ona tex, KoMy uHTepecHo

Ecnu TbI BHUMATENIBHO MOCMOTpULLL Ha TabNULYY MACOK NOACeTew,
TO YBUAULLb KGKUe-TO CTPaHHbIE Yncna. Ha nepsbIn B3rnsa cosep-
WeHHO cnyyYamHbie U 6ecCMbICNeHHbIe.

Ho BCE npuxoauT B NOPAAOK, eCnv TbI NepeseAéllb 3TU Ymca us
NPUBLIYHOW Tebe AeCATUYHOU CUCTEeMBI B KOMMbFOTEPHYHO ABOUY-
Hyro. M B 3TOl CcUCTeme KaxAoe AecaTUYHOE YUCNO BEIrNAAUT Kak 8
OTAeNbHbIX ABOUYHBIX pa3psAAOB, Ha3bIBAeMbIX 6uTamu. U KaxabIv
6UT MoXeT UmeTb 3HauyeHue nmbo «0», Nnnbo «1». BoT Kak BbIrnaasaT
ymcna us Tabnuusl B ABOUYHOM BUAE.



HecatuuHoe uucno HAsouyHoe uucno
0] 00000000
128 10000000
192 11000000
224 11100000
240 11110000
248 11111000
252 11111100
254 11111110
255 11111111

A Tenepb ell€ pas NOCMOTPU Ha Tabnuuy macok. M TbI cpasy nowm-
MELLb, YTO BCE MACKWU BCErAa HAYMHAFOTCA C eAUHUL, U 3aKaHYUBA-
roTCa HyNamu. Y Henb3a eAUHULLI U HYJIU NepemellnBaTb Mexay
cobou. Ta yacTb aapeca, KOTOpas COBNAAdeT C eAUHULIAMU MACKM,
OTHOCUTCS K aapecy NOACETU, a KOTopas COBMNAAAET C HyNSMU, 3TO
aapec KOHKpeTHOro y3a B 3TOW NOACEeTU.

YTO6bI NOHATL, KAK UCNOSIb3yeTCs MacKa NOACETU — Nyulle Nouu-
TaTb CNelmasbHyo nuTepatypy B MHTepHeTe.

LLnto3 no ymonuyaHuro

Nnu Default Gateway no-aHrnuticku. OdeHb BaxHbIN napametp B IP
ceTax, eCnn YCTPOUCTBA pacnosIoKeHbI B pa3nUuHLIX noaceTsax (a
TbI Tenepb 3Haellb, YTO 3TO OMNpeAenaeTcs Mackamu noaceteld). B
3TOT NApameTp Mpu HACTpPOUKe 3anNmUCLIBAETCA aApec TOro yCTpOn-
cTea (wnro3a), Ha KOoTopoe byaeT oTnpasneH ceTesol naket IP,
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npeAHasHaYeHHbIN ANs ApYrov noaceTu. A yxe 3aaaveli winosa by-
AeT OTNpABKAa AGHHOTO NaxkeTa B Apyryro noacets. KctaTtu, 3aaava
CNOXHAs U HACTPOWKA LUNHFO30B — HemnpocTas 3aAava Ans cneumnanu-
CTOB-CETEBUKOB.

WHoraa aToro napametpa HeT, 3HAUUT 3apaHee U3BeCTHO, UTO
yCTPOUCTBA pacnonoxeHsl B OAHOM NoaceTU. Takoe 4acTo BCTpeya-
eTCca B CUCTeMax ynpaesieHua. M ecnuv npu HacTporike MOXHO ocTa-
BMTb 3HAYeHUs NoJa NYCTLIM U NpUbop pyratbca He byaerT, TO OT-
nuyHo. Ho nepuoauuecku 6bIBaeT TaK, YTO 3TO Mosie Henb3a OCTAB-
NaTb NYCTBIM, U TYAQ HYXHO BHECTU XOTb KaKoe-TO 3HayeHue. Y3Hal
3TO 3HaYeHWe y UHXeHepa, BeAb NOAOUAET He BCAKUIA aApec U3 ro-
nosslL.

Apapec DNS

Eweé oavH napameTp, KOTOPLIN BCTpeyaeTcs nNpu HacTpoiike IP ce-
Teid. DNS unu Domain Name System (Cuctema JomeHHbIx UMEH) —
3TO pacnpeaenéHHas 6a3a AaHHLIX AN XPAHEeHUS UMEH LOMEHOB.
Ecnu kpatko — 370 Ta cucTema, KOTOpas NpespaTUT UMs caiiTa, Ko-
TOpOe TbI BBOAULLL B aApecHol cTpoke (Hanpumep, TMGROUP.RU) 8
KOHKpeTHbIM aapec — 31.31.198.50. Aapec DNS — 3710 aapec nro-
60ro AOCTYNHOrO cepBepa UMEH, KOTOPLIN MOXeT HAXOAUTLCS B
nrobom mecTe 3emHoro wapa!

B MynbTUMeAUIAHBIX CUCTeMax CO CTATUYECKMMU GAPecamm 3TOT
napameTp He HyXeH, Beib BCe GApeca U TaK yxe U3BeCTHbI. Ho uc-
KJFoYeHUs 6bIBAFOT U TYT.



TTopT TpaHCMOpTHOrO NpOTOKONA

WNHoraa npu HanucaHum IP aapeca MOXHO yBUALGTb KGKOe-TO YUCHO,
HanmncaHHoe Yepe3s asoetouune. Hanpumep, 192.168.1.1:80. 3To
umcno obosHauaet Homep NopTa.

3ayem Tebe HyXHO 3HaTb TaKue TOHKOCTU? TTpOCTO ThI MOXeLlb OKa-
3aTbCs Ha 06bexTe 0AuH, 6e3 UHXeHepa. M npu NoaknFoYeHUn K He-
KOTOPbIM YCTPOMCTBAM MPUAETCS YKA3LIBATL HOMEp NOPTa, U Nyulue
MOHUMATb, YTO 3TO TaKoe.

Ha komnbroTepe unu apyrom yctpoiictee, MOAKIIFOYEHHOM K CeTu,
MOXeT 0AHOBpemMeHHO paboTaTb HeCKoJIbKO npoueccos (Mnu npo-
rpamm). A aapec y YCTPOMUCTBA BeAb OAUH. M UuTO6LI NOHATL, KaKOMY
npoLieccy npeaHasHaveH AaHHBIN KOHKPETHLIN NaKeT UHPOPMALUU,
YKa3bIBAFOT HOMep MnopTa.

Bcero noptos 6onbuwe 65 Thicay. M ana ynpoleHus ux nopenmnu
HQa rpynnbI, @ HEKOTOPLIM MOPTAM AANU CTAHAAPTHBIE HA3HAYEHUS.
STUX 3HAYEHUM AOBOMbHO MHOIO, B TaBSINYKE MepeynucrieHbl TONbKO
Te, KOTOpbIe MOTYT Tebe BCTpeTUTbCS.

Homep = OnucaHuwe npoTokona, KOTOpOMy HasHa4YeH AQHHBIN

nopra nopr
21 370 nopt ans npotokona FTP. Mcnonb3yetcs ans
nepenauu Pamnos mexay yCTpomCcTBamm.
23 TTpoTtokon Telnet. Yale Bcero B Hawmx cuctemax
UCnosb3yeTcs AN HACTPOUKU U yNpassieHUs
YCTpOMCTBAMMU.

25 TTpotokon SMTP ansa nepeaayn NOYTHI.
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Homep @ OnucaHue npoTokona, KOTOPOMY HasHaYeH AGHHLIW
nopra nopt

80 TTpotokon HTTP ana npocmoTpa caiitos B MIHTepHeTe
W BCTPOEHHBIX CTPAHULL YNPABNEHUs Y YCTPOUCTB.
O6paTy BHUMAHUE, YTO 3TOT NPOTOKON
He3aWWgPOBAHHbLIN, U MHOTUe 6pay3epbl
npeaynpexaaroT 06 ONACHOCTU TAKOTO COeAUHeHUs.
Ho ecnu TbI NOAKNFOYAELWLCS K YCTPOUCTBY BHYTpU
CeTu ynpasneHus, To MOXellb UTHOPUPOBATL 3TO
npeaynpexaeHuve.

109 TTpotokon POP2 ans nepeaaun nouTsr.
110 TTpotokon POP3 ans nepeaaun nouTsr.

161 TTpotokon SNMP ana KoHTpona paboTbl YCTPOMCTB.
Penko BcTpeuaeTcs B HAWMX CUCTEMAX.

443 | TlIpotokon HTTPS ana npocmoTpa calTos B
NHTepHeTe U BCTPOEHHBIX CTPAHUL, YNpaBrieHus y
ycTporicTs. TTpOTOKON C WNpPOBAHUEM, MOITOMY
npeaynpexaeHui o 6e30NacHOCTU He BO3HUKaET.

N ecnu TbI 3aX0Yellb NONyYLle y3HaTb 3Ty Temy, To obpatuck B MH-
TepHerT.

Ocobble AOrOBOPEHHOCTU

B IP aapecaumm umeetca HeCKONbKO AOTOBOPEHHOCTeNM Ang ynpo-
LieHWa paboTbI C CeTbHo.

v Ecnu y aapeca HasHa4yeHUs BCe ABOUYHbIE 3HAYeHUs paBHbI 1,
TO TaKUe NaKeTbI PACChLNAFOTCA BCEM YCTPOMCTBAM B CETU U
HQ3bIBAOTCS WIMPOKOBeLLaTeIbHLIMU. Hanpumep, B ceTn
192.168.5.0 c mackoii 255.255.255.0 nakeTt c anpecom
192.168.5.255 poctasnserca Bcem y3nam 31o cetu (Umcno



255 B IBOMYHOU cUCTEME U BLIMMSAUT KAK BOCEMb eAUHUL, —
11111111).

Agnpeca cetert 10.0.0.0/8,172.16.0.0/12 1 192.168.0.0/16 a8-
naroTCa YacTHEIMMU (private) U HU OAUH MapLIpyTU3ATOp He
BBIMYCTUT NAKeTLI C TAKUMU aAPecamm Hapyxy. Bot oTkyaa
4acTo BCTpevarolmecs Tebe aapeca, KOTOpbIe HAYUHAROTCA C
umpp 10 nnum 192.168...

Appeca co 169.254.1.0 no 169.254.254.255 ucnonbsyrotcs
ANS QBTOMATUYECKOM HACTPOUKU CeTeBOro UHTepgeica B
cnydae otcyTcTeua cepsepa DHCP. To ectb, ecnu cepeepa
HeT, TO YCTPOMUCTBO CITy4auHbIM 06pa3om BbIbepeT OAuH U3
aapecos U3 3TOr0 AUANA30Ha.

Appec 127.0.0.0 cnyxuTt ans obpalueHus ycTpomcTea K ca-
Mmomy cebe. Ecnu Bcé€ ucnpaeHo, To 3TOT aapec 0693aTesnbHO
AOJIXeH MUHroBaTbCs, Befib ceba TO YCTPOMUCTBO AOSIXHO BU-
Aetb Bceraal Ecnu HeT — TO y Hac npobnemer.

3TO0 He BCe AOFOBOPéHHOCTM, HO 3TO TO, YTO MOXeT BCTpeyaTbCs Ha
obbekTax MynbTumeaua.

Ona tex, KoMy uHTepecHo

TTpu pasrosope ¢ UHXeHepaMu TbI UHOTAG MOXellb YCIIbIWATL NPO
PasfiNYHbIE Knacchl ceTel. IHTepecHO y3HaTb, YTo 3TO Takoe?

Ha camom nene 370 UCKycCTBeHHOe AefieHune, NpUayMaHHoe AaBHO
Anga obneryeHus pacnpeaerneHus aapecos. Bce BosmoxHbIe aapeca
noaenunu Ha 5 knaccos: ot knacca A ao knacca E. OHu oTnuua-
FOTCS MepBOM LUpOV B aapece Tbl Xe NOMHULLb, YTO BCero B af-
pece 4 unPpbLI?

TECHNO
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Appeca ¢ 0 no 127 oTHocaTca K Knaccy A, U UX Macka Bceraa
255.x.x.x. C anpeca 128 no 191 — 3710 knacc B, u macka y atoro
knacca 255.255.x.x. Hy a ¢ aapeca 192 no 223 HaxoauTcsa knacc C,
M Macka y 3toro knacca 255.255.255.x. Ketatn, macku TyT noka-
3GHBI YCNOBHO, He MPUHUMAM UX KaK OKOHYaTesbHbIe.

Yale Bcero TbI BCTpeTULIbCS Ha 06bekTax ¢ knaccamu A u C. Knacc
A ucnonb3yetca Ans 60MblNX OPraHU3aLUIA, U UMEHHO B HEM NpuU-
cyTcTByeT 3Hakombru Tebe aapec 10.x.x.x. A knacc € Ha4YMHaeTcs co
192-ro aapeca v npumeHseTcs B maneHbkux cetax. 192.168... Hu-
Yyero He HaNOMUHaeT?

TTocneaHue 2 knacca UMeroT crneuugUuyeckoe npumeHeHue, U
NYCTb UX U3YyYarOT CNeLmanmuCTL.

ABTOMATUYECKAA U py4Has HACTPOMKA NpOTOKONa

He Bceraa yao6HO Npou3BOAUTL HACTPOMKU CETU CAMOCTOATESTbHO.
Hanpumep, npuas B kage COBepLUEHHO He XO4eTcs Y3HABaTh Te na-
PaMeTpbI CeTU, KOTOopbIe MOMOTYT BbIMTU B MIHTepHeT Uepes mecT-
HbI Wi-Fi. TToaToMy UHXeHepbI npuaymanu NnpoToKo1 aBTOMATU-
YeCKOM HaCTpOUKM yCcTpoucTs. HasbiBaeTca aToT npotokon DHCP
(Dynamic Host Configuration Protocol — TTpoTtokon AuHamuueckoit
HacTpoliku Y3na).

Ecnu y ycTpolicTBa B HACTpOMKAX CeTeBOM KapTbl BLIGPAHO ABTOMA-
TUYeCKoe Nony4YeHue aapeca, TO OHO ULLeT brMxXaliluniA cepep
DHCP v nonyuyaet oT Hero Bce napameTpsbl ANS HACTPOUKU. ITO
HA3bIBAFOT AUHAMUYECKUM QA PEeCcoM, TaK KaK Npu Creaytroliem noce-
LLeHUU TOTO Xe Kagpe NOJTyYeHHBIN aApec MOXeT 6bITb CoBepLUeHHO
Apyrum. Ecnu cepsepa DHCP He o06HapyxeHO, TO YyCTPOUCTBO BbIOU-
paeT Cryu4aiiHLIN aApec U3 CneumanbHoOro cnucka aapecos (cMoTpu
BbIlE).



B cuctemax ynpaeneHus ualie BCero Mporpammel ynpasnieHus He
MOTYT UCMONb30BATb AUHAMUYECKUE aapeca, U TpebyroT pyYHO
HACTPOMKU CTATUYECKOTO aapeca U NpoYUX NapameTpoB CeTu.

Ona Tex, KOMy uUHTepecHO

MHoraa T MOT YCIbIWATb, KGK UHXeHep Npu HacTpolike obopyaosa-
HUa 6ypumT, UTO 306b1NU NOAHATL cepsep DHCP, u nostomy Huuero
He pabotaeT. U TbI yausnselwbcs, Beab cpean 060pyaoBaHUS He
6b110 TAKOro 60MbLIOrO CepbE3HOrO KOMMbFOTEPA, KOTOPLIA U HA3bI-
BAETCS CepBepOM.

Ha camom pene 370 HeMHOro He Tak. B coBpemMeHHbIX KnueHT-cep-
BEPHBIX CUCTEMAX CepBepOM HA3LIBAFOT TO, YTO OKA3bIBAET YCIyry, a
KJIMEHTOM TO, YTO 3Ty yCNyry noJsiyyaet. To ecTb cepsep — 37O He-
o6a3aTenbHO 60sbLIOY KOMMbHOTEP, @ 3TO MOXET 6bITb MarNeHbKas
Nporpamma Ha TBOEM HOyTOyKe UM BOObLIEe BCTPOGHHAS (PYHKLMUS B
KOMMmyTaTope.

TTouemy xe 6onblume KOMNbFOTEpLI Ha3bIBAKOT cepsepamum? [a npo-
CTO MO NpUBLIYKE, BeAb OHU He NpeAHa3HayeHbI ANS UHAUBUAYASb-
HoM paboTbr. OCHOBHOM UX 3aAa4el sBnseTcs npeaoctasneHue
ycnyr. Takux Kak XpaHeHWe paiinos, NoYToBbIe NPOrpPaMMbI, 6a3bI
AGHHLIX U MHOrOe Apyroe.

TTposepka AOCTYNHOCTU yCTpOMUCTB

TTocne py4HOlM UM ABTOMATUYECKOM HACTpOUKKU napameTtpos IP
NpPOTOKONA Ha YCTPOUCTBAX 0693aTesIbHO HYXHO NMpOBEpUTH CBA3b
mexay HUMMU. KoHeyHo, 3TO 3aaa4a ANg UHXeHepa Ha npoekTe. Ho
6bIBAFOT CNyYaU, KOFAA ero HeT PSAOM, a MPOBEpUTb HE0bX0AUMO.
ONBITHBIA MOHTAXHUK 0653aTeNbHO AOSIXEeH YMeTb 3TO AenaTb ca-
MOCTOSITENbHO.
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¢ cuctemont Windows (a 370 valle

[na Takon nposepku nUcnonbsyerca
nporpamma Ping. Ecnu y Tebsa HoyTbYyK TTouemy Ping? OaHa u3

BEpCUM rOBOPUT, YTO

BCEro Tak), TO ANA BbI30BA 3TOM NpoO- HA3BANU KOMAHAY B HecTb

rPaMMbI He06XOAUMO NepenTu B pe-
XUM KOMAHAHOW CTPOKU U yxe Tam
BPYYHYHO HabupaTb KOMaHAy U napa-

urpst TTUHr-TToHr. OTnpas-
NSFOT CNeLManbHbIv naket
Ha Apyryo cTopoHy Ping, u
XayT oTBeTa, oTTyAa Pong.

MeTpbI Ans nposepku. Kak nepeiitu B
peXuUM KOMAHAHOWU CTPOKU, HaAEHOCb,
TbI pa3bepélubCs CaMOCTOSTESbHO.

Pe3ynbTaT paboTbI NpOrpammbI CMOTPU HUXe, B Ka4ecTBe npumepa
MOKA3aHO, YTO CaMT tmgroup.ru AOCTyNeH.

C:\>ping tmgroup.ru
naketamum c tmgroup.ru [31.31.198.50] c 32 6anWTamMu AaHHbIX:

06meH
oTBeT
oTBeT
oTBeT
oTBeT

Ctatuctuka Ping pna 31.

oT
oT
oT
oT

31.31.198.50:
31.31.198.50:
31.31.198.50:
31.31.198.50:

yucno 6anT=32 Bpema=5mc TTL=49
yucno 6anT=32 Bpema=5mc TTL=49
yucno 6ant=32 BpemA=5mc TTL=49
yncno 6anT=32 BpemA=5mc TTL=49

31.198.50:

MakeToB: oTnpaBneHo = 4, nony4yeHo = 4, noTepAHo = O

(0% noTepb)
MpubansnTenbHoe BpemA MNpuéma-nepenaym B McCek:

MuHumanbHoe = 5 mcek, MakcumanbHoe = 5 mcek, CpefgHee = 5 mcek

Ecnu Tbr cmoxelwb NponNUHroeaTb BCe YCTpOﬁCTBG B CUCTeme COo
cBoero HOYT6YKG, TO CMeNI0 OTYMUTBLIBAMCA, YTO CUCTeMa roToBa K

HacTpolike.

MAC-appeca

Onatb aapeca? Beab Tonbko uto 66110 onucaHue IP aapecos. Passe

3TOro mano?



TTpencTasb, Aa. U Tebe npuaétca BCTpeuaTbes € STUMKU GAPECaMU Ha
obbekTe, MHave 3a4em 6bIN1I0 06 ITOM YNOMUHATL?

Tak uTo Xe 370 Takoe? Camo cokpaleHne MAC osHayaeT Media Ac-
cess Control, TO ecTb KOHTPOSIb AOCTYNA K Cpefie. TO ANNAPATHLIN
aapec ceteBoro obopyanosaHus B cetn Ethernet. TTpuuém umerotcs
YCTpOUCTBA, KOTOPbIE COAEPKAT HECKOJSIbKO CeTeBLIX MOPTOB, U Y
Kaxaoro umeetca cobcteeHHbI MAC-aapec. M naxe 6bIBarOT ceTe-
BbIe KApTbI, Y KOTOPbIX Ha OAHOM pasbéme eCTb Cpasy HeCKOmnbKo aa-
pecos.

Kaxabih MAK-aapec yHUKaneH U 3anncbIBaeTcs Ha 3asoAe npu npo-
U3BOACTBE YCTPOUCTBA.

Tak novemy umerotca u MAC-aapec u IP agpec? TTotomy yto no
cetn Ethernet moryT xoanTb NakeTbl He TOMbKO UHTEpHET NpOTO-
kona IP, HO U MHOXeCTBO ApPYrux, KOTOpbIe UMeHOT COBCTBEHHbIE
CUCTeMmbI aapecoB. A BOT annapaTHbIi MAC-aapec Bceraa oAMHa-
KOB, U Nepenaqa NaKeToB K KOHKPETHOMY YCTPOUCTBY Oonupaetcs
WMeHHO Ha 3TOT aapec.

HanTu 3T0T aapec MOXHO Ha Hakneke
Ha Kopnyce YCTpOMCTBA, KaK NMOKA3aHO Ha
pUCYHKe, TM60 NpU NOMOLLUM PA3NUYHBIX
nporpamm unu WEB uHTeppetica
ycTpolicTea. M yalle Bcero oH 3anucbIBa-
eTcs B BUAE WeCTU Nap LmMgp C AePUCOM
(nnu peoetounem) unu 6es. TTpumepHo Tak: 7C-B0-C2-94-79-B5.
N, kcTaTh, 6yKBLI B HOMEpe — 3TO He 6YKBbI, a LUpBI B LeCTHAALA-
TepUYHOM Kogae.

TECHNO



Ona Tex, KOMy uUHTepecHO

Kak nonyuyaetcs, 4to pasHbie npoussoamntenu npowusarot MAC-
aApeca Ha CBOUX YCTPOMCTBAX U OHU He NepeceKaroTcs ¢ aapecamu
Y ApYyrux npoussoauTenei?

OueHb npocTo. TTepsble 3 Napb LUGP B HOMepe HA3LIBAFOTCS KOA
MFG (Manufacturing), To ecTb Koa npoussoauTens. 3TOT HOMep BbI-
AAETCS NPOU3BOAUTENAM MO 3aNPOCY CMeLmanbHOW pernucTpupyro-
LWev opraHusauuent. U komnaHus moxer BbINycTUTb 16 777 216
YCTPOMCTB C PasHLIMWU aApecamu. A ecriv 3TOro KOnm4yecTea He XBa-
TaeT, TO NpocsaT elwe oavH koa MFG 1 NpoaoNXaroT BLINYCKATD.

KcTaTtu, koAbl npoussoauTeneit nerko MoxHo HaluTu B MHTepHeTe.
M y3HaTb, KTO BLINYCTUN YCTPOMCTBO eC/IN Ha3BAHUE YCTPOMCTBA He-
Mn3BeCTHO.

Ona Tex, KOMy uUHTepecHO

Berwe tbI npounTan, uto Bce MAC-anpeca yHUKanbHbIE U NpOLIUBA-
tOTCS Ha 3aBoAe. M YTO ABYX OAUHAKOBLIX GAPECOB ObITb HE MOXeT.
W 370 Henpasaa. imeeTca MHOXeCTBO ceTeBbIX YCTPOUCTB, FAe Tbl
MOXellb MOMeHSTb 3TOT aapec Ha ApYron, B TOM YUCIe CYLLeCTBYHO-
LM

Ho 3a4yem 310 Aenatb? [la ANS 3amMeHsbI BbIWeALero U3 cTpos obopy-
AOBAHUA, eCN ero paboTta NpUBA3aHA UMEHHO K 3Tomy aapecy. Ny
3aMeHAroLLero YCTpoUcTBa cHavana HasHa4aroT MAC-aapec Heuc-
NpaBHOro YCTPOUCTBA, a 3aTeM NOAKNHOYArOT ero B paboTy.

MeHaTb aapeca HyXHO o4eHb ocTopoxHo. Ecnn cnyualiHo npoay6-
nupoeaTb kKakou-HUbyabL MAC-aapec, TO ceTb MOXeT paboTaTb He-
npeAackasyemo.



Ona Tex, KOMy UHTepecHO

O6patun BHUMaAHUe, YTOo bykBbI B MAC-aapece s Ha3san LMPpPammn?
370 owwubka? KoHeyHo HeT!

Kpome npuBbIUHOM Tebe AecaTUUHOU cucTemsr ¢ umgpamm ot 0 ao
9 cywecTsytoT U Apyrue. KomnbroTepsl UCNOMb3yrOT ABOUYHYHO CU-
cTemy Bcero ¢ asymsa umgppamum: O u 1. Ho ana ynobctea noHUMaHUs
WMHOrAG NPUMEHSAIOT U WecTHaaLaTepuyHyro ¢ umgpamm ot O ao 15.
N ot 0 no 9y Hac umeroTcs 06bIYHbBIE LUEPLI, K KOTOPLIM ThI MpU-
BbIK. A YTO AenaTh Aanblie? YTobbl He NPUAYMLIBATL HOBbIE LIUCPpPLI
NpOCTO CTANU NpuMeHaTb byksbr oT A Ao F. Tak umppa 10 (TyT 10
370 He uncnol) obosHauaeTcs bykson A, umugpa 11 6ykeori B. U Tax
Aanee, Ao umppser 15 obosHauaemoun F.

M B wecTHaauaTepuuHol cucteme ymcno 10 pasHo umcny 16 B npu-
BLIUHOM Tebe AeCaTUUHOU cucTeme.

KommyTauusa u mapwpytusaumsa

KoHeuHo, 3Ta UHPOopMaLms 6osiblue BCero MHTepecHa UHXeHepam-
ceTeBUKAaM. Ho U Tebe nonesHo 3HATb OCHOBLI, XOTs 6bI ANS NOA-
AepXaHUs YMHOro pasrosopa.

TTosTomy oyeHb KpaTko nonpobyem pazobpaTbcs B KOMMYTALIUU U
MApLUPYTU3ALIMU NAKETOB B CETU, Beflb C STUM MOCTOSHHO MpUXOo-
ANTCS CTANKUBATLCS B MYNIbTUMEAUMHBIX MHCTannaumax. Kommyra-
TOpPLI MOCTOSHHO MPUCYTCTBYHOT B CUCTEMAX, B HUX OOLIYHO BTHIKG-
toTCs BCe cBO6OAHBIE NpoBOAA C pazbémom RJ-45. MapwpyTtusa-
TOpLI 06LIYHO UCMONb3YHOTCA AN AOCTyNa B MHTepHeT u cuast
BHYTPU pasHbIX TOYeK AOCTYNa.
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B yem xe oTnuume? Tenepb TbI FPAMOTHBLIN (€CNIU, KOHEYHO, OCU-
UM ONUCaHUE ceTell) U Nerko NoUMELb OTBeT. ITU YCTpPOUCTBA pa-
60TaroT Ha pasHbIX yposHax OSI. KommyTatopsr paboTaroT Ha Ka-
HanbHOM (BTOpOM) ypoBHe u aHanusupyroT MAC-aapeca, a mapLupy-
TU3aTopel paboTaroT Ha CeTeBOM (TpeTbeM) ypoBHE U GHANU3UPYHOT
IP anpeca. M oTcroaa NOHATHO, YTO KOMMYTATOPLI NMepemeLlaroT na-
KeTbl C AGHHLIMW BHYTPU OLHOM NOKASIbHOM CeTu, a MapLupyTu3a-
TOPLI — MeX/AY PA3HBIMU NOKANBHBIMU CETAMU.

Ona tex, KoMy uHTepecHO

YCTpOMCTBA U3 pa3HLIX JIOKANbHBIX ceTeld MOryT 6bITb Aaxe Nnoa-
KJIFOYeHbI B COCeAHUE Pa3bEMbI KOMMYTATOPA U (PU3NYECKU HAXO-
AUTbCA PSAOM ApYT C APYrom. Hanpumep — K 0AHOMY pasbeémy noa-
KJIFOYEH KomnbroTep ¢ aapecom 192.168.1.1/24, a k apyromy
192.168.2.1/24.

O6paTn BHUMAHUE Ha MACKU ceTeln? Bpone BcE noxoxe n Komnb-
FOTepbI pALOM, HO 6e3 MapLUpyTU3aTOPa OHU He YBUAAT Apyr Apyral

Ona Tex, KOMy uUHTepecHO

Tenepb ThbI 3HaelWb, YTO KOMMYTATOPLI U MApLLIPYTU3ATOpPLI pabo-
TArOT Ha Pa3HbIX YpOBHAX ceTesou moaenu OSI. Ho uHoraa Ha 06b-
eKTax TbI MOXellb CTONKHYTbCS C KommyTaTopamu L3, To ecTb pabo-
TAFOLMMU Ha TpeTbeM YpoBHe. M UTo Xe 3TO Takoe?

TTpocTOo UHXeHepbI NpUAYMAnU BCTABNSTH B KOMMYTATOpLI AONON-
HUTESIbHO PYHKLIMU MapLupyTusaTopos. TTycTb U He B NOSIHOM 06b-
€Me, HO uallie BCero 3Toro xeataet. M Takmue KoMMyTaTopbl MOryT
peluTh Ty 3a4a4y, KOTOpas ONUCAHaA BbIle, 6e3 NpuBeYeHUs Ao-
NONMHUTENbHOrO MapLUpyTU3aTopa.



Cetb Ethernet Ha meaHom kabene
TexHonorus Ethernet 6b1na paspaboTaHa B kopnopauum Xerox
PARC 22 masa 1973 rona. Toraa Pobept MeTkandg Bnepsbie onucan

NPUHLMNBL AGHHOM TexHonoruu. B 1979 roay oH ocHosan komna-
HUro 3Com Ans NpoABUXKEHUS 3TOU TEXHONOTUW.

BapuaHTOB peanusaumm NpoToKona o4eHb MHOTO, HaYMHAs OT KOAK-
CUanbHLIX Kabenien, U 3aKaHYUBAS BUTOM NAPOU U ONTUKOU. Huxe
nepevncrivm TOMbKO YacTo BCTpeYarolumecs B HacTosllee Bpems B
MYJIbTUMEAUMHBIX CUCTeMaXx:

10Base-T — ckopocTb Ao 10 M6uT/c no BuTOM Nape kateropuu 3.
Mo cux nop ucnonb3yerca ANa ynpasneHus yCTpOUCTBaMU.

100Base-T — ckopocTb Ao 100 M6uT/c no BUTOM Nape kateropuu
5.

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

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

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

106Base-SR — ckopocTtb Ao 10 M6uT/c Nno onTuyeckomy oaHOMO-
AOBOMY Kabento.
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MegHble coeauHUTenbHbIe kKabenu

NOnNb3yHOT BUTYHO NAPY USU ONTUKY.

B Hawux npoektax no nomeleHnam obbI4HO -

NpPOKSIGAbIBAFOT MEAHYHO BUTYHO napy u3 cTaH-  lielie Hyperline
AAGPTHBIX KATylWeK C NOCneAyHolel OKOHLIOB- 't
KOW B pO3eTKM UNU C 30A4eNKOM B NATY-NaHenu | S
(xoTa Ang ynpoleHua 1 yaelesneHus YacTto

Kabesnin OKOHeUUBaroTCS OBbIYHBIMU Pa3b-

TTepBOHA4anNbHO AN NepeaaYy AAHHLIX UC-
Nosb30BANUCH KOAGKCUanbHbIe kabenu, Toraa u
NOABUIIUCE TAKUE MOHATUA KaK KTOHKWUMA
Ethernet» u «toncToi Ethernet» (toraa ewe
NPUMEHANUCL BAMNUPLI, NONpoby cam
HaMTU, YTO 3TO Takoe). Ho BnocneacTeum ot
HUX OTKA3aUCb U Ceiiuac NoBCeMeCTHO UC-

communication cable

B cotegoy €

UTP4-CSE-SOLID-GY
ETLVERIFIED

émamum RJ-45). CtaHaapTHbIE KaTyWwKu coaep-
xaT 305 meTpos unm 1000 pyToe kabena. Kpome 310r0 BCTpeua-
toTca katywkm u no 500 meTtpos. Ha kabene Bceraa ectb OTMETKU

AJIUHBI Yepe3 KaXAbIA MeTp, TaK YTO Nerko OTMOTaATb Tpebyemyro
AJIUHY 3HAA OTMETKY Ha4asia U OTMeTKy KOoHLa.

Y BUTOW Napbl HEO6XOAUMO pasnu-
yaTtb KaTteropuro kabens. Cenuac
Haubonee LWMPOKO UCMNOMb3YHOTCA Ka-
6enu kateropuit Se, 6 u 6a. Mapku-
POBKY KAaTeropuu BcerAa MOXHO
HaUTU Ha camom Kabene. Kpome Toro,
kabenu 6-i4 KaTeropum U BolIlle TbI
CMOXellb OTSIUYUTL MO NIIACTUKOBOMY

O6paTy BHUMaAHUE, YTO
pasHbIe Napbl UMeroT pas-
HOe KOJIMYeCTBO BUTKOB Ha
MeTp ASIUHBL. ITO CANAHO
ANA yMeHblUeHUa HaBOAOK
OAHOW Napbl Ha ApYryHo.
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cenapatopy BHYTpU Kabens, KOTOPLIA He AAET COMpUKACcATbCA BU-

TBIM MAPAMm ApYr C ApYrOMm.

l///
//

Camu Kabenu moryT UMeTb 3KpaH UMK He UMeTb ero. B 3asucumo-

CTU OT HANMN4YUA U KOHCTPYKLIUU 3KpaHA pasnnyaroT cneayrowme

TUMLI BUTOU NapbI (BAPUAHTOB MHOMO, TYT MOKA3AHLI NPOCTO Haubo-

Nee 4acTo BCTPCHGI—OLU,MCCS\)Z

UTP FTP Cat6 UTP Caté FTP

YT06bLI Tebe 6b110 Npolle pazobpaTtbes B
0603Ha4YeHUsax, CMOTpU Ha nepeyro byksy
B TMNe kabens. bykea U o3Ha4aeT Un-
shielded, To ecTb 6e3 3kpaHa. bykea F
o3Hauaer Foil, To ecTb ponbry. M, Hako-
Hel, 6ykBa S o3HauvaeT Braided Screen-
ing, TO ecTb ONJIETKY U3 NPOBOSIOKU, U

U/FTP  S/FTP

TTpu npoknaake kabens
BUTOW Mapbl paanyc mus-
rmba He ponxeH 6bITh
MeHbllie YeTbIpEX ana-
MeTpoB Kabens.

Takoe 6bIBaeT TONbKO ANs oblero akpaHa. Ecnu Ha kabene umeeTtcs
mapkuposka X/XTP, To nepeas 6ykea 03Ha4aeT TUN 06LLero 3KpaHa
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BOKpYT BCeX MPOBOAHWUKOB, G BTOPASs — TUN 3KPaAHA ANs KAXAO0U OT-
AenbHOW napbl.

HaseaHue O6iwmia kpaH ana
3KpaH nap
UTP HeT HeT
U/FTP HeT qonbra
FTP osbra HeT
S/UTP OnneTka HeT
F/FTP onbra ponbra
S/FTP OnneTka @onbra

[na KOMMyTauUKM YCTPOUCTB B CTOMKAX UCMOJb3YHOTCA FOTOBbIE
naty-kopAbI. OHU BBINYCKAFOTCA pasHOU AnuHBL, OT 30 caHTUMeTpoB
Ao 5 meTpos, U pasHbIX LBeTOB. TTaTy-KOPAbI U3rOTABIMBAFOT U3
MHOTOXMIIbBHOTO NPOBOAG C PA3STUYHLIMU BAPUAHTAMMU SKPAHUPOBA-
HUS.

-4  ECTb oueHb xopoluee TpeboBaHWe y BeAyLUUX NpOU3BOAUTE-

"%{f Nei KabernbHBIX CUCTemM — AN KOMMYTauumu obopynosaHUs
BHYTPU CTOEK UMW B APYFUX MeCTAaX HEO6X0AUMO NMPUMEHATD
NaTy-KOpAbI TONbKO pabpuyuHOro npoussoacTea. Ctaparics
BCeraa ero BbIMOJHAT.

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



v/

Vﬁf Ecnu kommyTaumio cetesoro o60pynoBaHUs TbI NPOBOAULLL

CaMOCTOSATENbHO, TO OTHECUCh K 3TOMY O4eHb OTBETCTBEHHO.
OcobeHHo, ecnu ceTb yxe B paboTe. HenpasubHO ckommy-
TUPOBAHHBIM NATY-KOPA MOXET BLI3BATL 6OMbLIME HENPUAT-

HOCTU B NOTUKe paboTbI ceTu.

@ Coset ot Tletpa Tletposuua

TTo BO3MOXHOCTU B CTOVKe UCNOSb3Yl pasHbIe LseTa naTy-
KOpAOB ANA pasHbIX TUNOB cUrHanos. K npumepy, Ans su-
Ae0 — CUHWe, Ang 3Byka — benble, ANS YNpasneHns — opaH-
XesbIe. Cpasy NOHATHO, YTO AesniaeT KaxXAbIv U3 kabeneu.

Ona Tex, KOMy uUHTepecHO
Kpatko paccmoTtpum kateropum kabens BUTOM NapeI.

Catl (vactoTHas nonoca 0,1 MTu). MmeeT oaHy napy v ucnonb3y-
eTcs ANs nepeaaym ronoca U LUM@pPOBLIX AAGHHLIX MPU YHACTUU MO-
AeMa. IT0 O6bIYHLIN Tene@OHHbIV Kabernb, B MpocTopeyum
«nanwa».

Cat2 (4actoTHas nonoca 1 MI'y). MimeeT ABe Napbl NPOBOAHUKOB.
WHoraa npumeHsieTcs Npyu NOCTPOEHUU TenleOoHHbIX ceTelr. Obna-
AAeT CKOpOCTbHO Mepefaym AaHHBIX Ao 4 MéuTt/c.

Cat3 (vacTtoTHas nonoca 16 MIu). Betpeuaetcsa 2-x napHbIv U 4-x
napHbIL. TTpUMeHseTca He TONMbKO ANS CO3AAHUS TeNeqOHHBIX, HO U
nokanbHbix cetevi 10Base-T. TToaaepxuBaet ckopocTb Nepenaym
AaHHbIX OT 10 Ao 100 M6uT/c no TexHonoruu 100Base-T4.
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Cat4 (4acToTHas nonoca 20 MI'y). B cBoé Bpemsa ucnonb3osancs B
TexHonoruu 10Base-T u 100Base-T4. BosmoxHa ckopocTb nepe-
AAQYU OaHHBIX A0 16 MbuT/c.

Catbh (uacTtoTHas nonoca 100 MI'y). Kabenb npumeHanca ans cosaa-
HUS TeNePOHHBIX NIUHUM U NOCTpOeHUs nokanbHeiX cetent 100Base-
TX. TToanepxusaet ckopocTb Nepeaaym aaHHbIX Ao 100 Méut/c.

Catbe (uacToTHaa nonoca 125 MI'u). 3710 ycosepLIeHCTBOBAHHASA BU-
Tas napa natou katreropuu. TTpu ucnonb3osaHuu 4-x nap noanep-
XMUBAeET CKOpPOCTb NepeAaqm AaHHbIX Ao 1000 MéuT/c.

Cat6 (4acTtoTHas nonoca 250 MI'L). 3To pacnNpOCTPAHEHHBIN TUN
kabens, KOTOpLIN NpumeHseTcs B ceTax Fast Ethernet u Gigabit
Ethernet. B cTpykType kabens yetbipe napbl nposoaHUKoB. TToa-
AepXUBaeT BLICOKYHO CKOPOCTb Nepeaaym AaHHbIX A0 10 Féut/c
NPOTAKEHHOCTbIO He 6onee 55 meTpos.

Cat6a (4acToTHaa nonoca 500 MI'u). CTpyKTypa kabens cocTouT U3
YeTbIpEX nap nposoaHUKoB. OH Ucnosb3yeTcs B ceTax Gigabit
Ethernet u noaaepxueaet ckopoctb Ao 10 F6UT/c Ha paccToaHUU
Ao 100 meTtpos.

Cat7 (4actoTHaa nonoca 600 — 700 MI'y). TToaaepxueaeT cko-
pocTb Nepeaaum AaHHbIX A0 10 F6uT/c. meeT 06WMIA BHeWHUM
3KPaH U PONbrUPOBAHHYHO 3ALUMUTY KAXAOM Napel.

Cat7a (4acToTHaa nonoca 1000 — 1200 MTI'u). CkopocTb BUTOM
napsl AoxoauT Ao 40 Meut/c Ha paccToaHum ao 50 meTpos u ao
100 F6uT/c npoTaxéHHocTbro Ao 15 meTpos.

Cat8 (4actoTHas nonoca 1600 — 2000 MI"u) CkopocTb Ao 100
Féut/c.



Ona Tex, KOMy uUHTepecHO

WHoraa y anekTpuyecknx npoBoAOB BCTpeYyaeTcs NoHaTUe Kanubpa.
To ectb rosopsat npo AWG kabenb. Yto 370 Taxkoe?

O603Ha4eHWe ceveHUs NpoBOAG B BUAE Kanubpa nossuiock B Ame-
puke, u TepmuH AWG obo3HavaeT American Wire Gauge, T0 ecTb
«AmepukaHckuia TTposonouHbn Kanubp». Lingppa B 3tom o603Have-
HUU NOKA3bIBAET, CKOMbKO pa3 HAYANbHAS 3arOTOBKA NMPOBOAA MpO-
XoAuna Yepes NPOKATOYHLIN CTAHOK. To ecTb nposoa AWG 12 npo-
katanu 12 pa3, a AWG 20 npokatanu 20 pas. TToatomy u nonyua-
eTca He COBCEM NOrUYHoe Ans Tebs obo3HayeHne — yem 6onblue
LMpa, Tem ToHble nposoa!

Ana ynobcTea nepesoaa kanubpa nposoaa B 6onee npuBLIYHOE Ce-
UeHUe B KBAAPATHLIX MUNITUMETPAx 06bI4HO UCMOMb3YHOT TA6ULILL,
KOTOpbIe TbI JIerko Halaéws B NHTepHeTe.

U ewe. [1na mHOroxmunbHbeIX kabernel peanbHoe ceveHue NpoBoA-
HUKa onpeaenseTcs No POPMYSIAM, YYUTLIBAFOLUM CeYeHUe U KO-
JIMYeCcTBO XKun.

Ona Tex, KOMy uUHTepecHO

Kabenu pasHbIX KaTeropuii UMeroT PasHbI AUAMETP NPOBOAALLMX
XUN. 3Ta UHPOPMALIMA HyxHa Tebe AN TOro, YTobbI NpoBepaTb COB-
MeCTUMOCTb Kabenem 1 pasbeMoB K HUM.

B HacToswee Bpemsa Hanbosiee pacnpoCcTpaHeHbI kabenn BUTOM
napsl kaTeropuii Cat 5 u Catbe c amamerpom xun AWG24 unum
0.51 mm, a Takxe kateropuit Catb u CatbA ¢ anameTpom xun
AWG23 unu 0.55 mm. OueHb peako, HO BCTpeYuaroTCs OYeHb TOHKUe
kabenu c xunamm AWG26, ans HUX He CyluecTByeT NSIACTUKOBBIX
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pG3'béMOB, N NoOACOeAUNHATb UX MOXHO TOJIbKO K HOXXeBbIM KOHTAK-
TAaM.

Pazpenka BuTOM Napbl B pazbem

TTocmoTpen? 3anomHun? A Tenepb K aeny.

EYAGM pasaenbieaTtb MefaHbIN Kabenb BMuTas napa.

TTocne npoTaxku kabene KOHUbI UX
4acTo NPUXOAUTCA 06XUMATb B Pasb-
EMbI. XOT4 Te, KTo MoHTupyeT JIBC
Cpasy CKaxyT, YTO 3TO HenpasunbHo. Ho OLIMEOUHO HA3LIBAIOT €ro
Y Hac CBOS CneLmguKa. RJ-45.

Pa3bém Aana nokanbHbIX
ceTel HasbiaeTca 8P8C,
Ho Bce (U 9 B TOM 4ucne)

CneumnanbHbIA UHCTPYMeHT nossonsert
MOHTUPOBATb 6LICTPO U KayecTBeHHO. M, KOHeYHO, HyXHbI TBOU yMe-
nbIe pyKu.

CywecTByeT 2 CTAHAAPTHLIX BAPUAHTA 06XATUS, HO B HaCTOSLee
Bpems B HalleW cTpaHe UCNOJsb3yeTcs BAPUAHT, KOTOPLIN HA3bIBACTCS
TIA/ETA-568B. CMOTpeTb Ha CaM pasbeém HAAO0 CHU3Y, TO eCTb C 06-
PATHOM CTOPOHBI OT pUKcaTopa.
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Beno-opaHxesbIl, OpaHXeBbIN, 6enN0-3eNEHBIN, CUH... YepT, KaxeTcs
S rAe-To yxe 3710 sugen!

Ona Tex, KOMy uUHTepecHO

Celluac CyleCTBYFOT ABA CTAHAAPTA NOCTPOEHUA KabesbHLIX CUCTEM
B 3aaHUax — TIA/EIA-568A u TIA/EIA-568B. BapuaHT «A» no-
SBUNCS paHblue, BApUAHT «B» paspabotanu nonosxe 8 2001 roay.
NcTopuyeckmn B AMepuke A0 CUX NOP NPUMEHSHOT BAPUAHT CTaH-
Aapta «A». Hy a B Poccum ncnonb3yrot BapuaHT «Bx».

TTpu paspenke NATyY-KOPAOB USIUN MATUCTPASTbHBIX Kabenei pasHULbI
B paboTe mexAay BapuaHTamu Het. TTpocTo NpumeHal TOT, KOTOPbI
PAcNpOCTPAHEH UMEHHO Y Hac, TO eCTb «B»,

Ona tex, KoMy uHTepecHo

TTouemy Bce HenpaeunbHO roBopaT Npo pasbémbl RJ-45? NHTe-
pecHo pazobpatbca?

Ha camom aene cokpalleHue R (UnTaeTcs «ap-axeii») osHavaeT
Registered Jack, 3To cTaHAGpPT NPOBOAHOMO UHTepgelica ¢ NNacTu-
KOBBIMU (PULLKAMU Ha KOHLIAX. M1 B HEM ONUCAHLI He TOMbKO Camu
Pa3sbEMBI, HO U TUMLL Kabernelt U CXembl coeMHeHUs pa3bEMOB C
kabenem. To ecTb NFoaM NO owKmbKe Ha3BaHWe BCero CTaHAaApTa OT-
HOCSIT TONbKO K CAMOMY pasbémy. Camm Xe pasbembl Ha3LIBAFOTCS
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xPyC, rae «xP» 310 KONMYeCcTBO NO3ULUM B pazbéme, a «yC» 3TO KO-
NUYeCTBO KOHTAKTOB B pasbéme. TO ecTb MPUBLIYHLIN Tebe ceTeBol
pasbém HasbieaeTca 8P8C.

Kakue ewe umerotcs ctaHaaptel RJI? Huxe ans o3HakomneHus
NpUBEAEH UX KPATKUN CMIMCOK, COBCEM HEMOJTHBIN.

RJT-9 c pazbémamu 4P4C. Ucnonbsyetca Ans noaknkoveHus Tpybok
TenegOoHHbLIX annapatos, WupuHa 7,5 mm. Kctatu, ans ocobo no-
TOLWHBIX, 3TOrO CTAHAAPTA He CyLecTByerT.

RJ-11 c pazvémamu 6P2C, 6P4C unu 6P6C. [1syxnpoBoaHbIi, Ans
NOAKNFOYEHUA CTAPLIX TeNlePOHHLIX annapaTos, WupuHa 9,5 mm.

RJT-14 ¢ pazbémamum 6P4C unu 6P6C. YetbipexnposoaHon, ans
NOAKNFOYEHUS TeNlePOHHLIX annapaTos K MUHU-ATC.

RJ-25 c pasbémom 6P6C. LlectunposoaHbri. Ucnonbsyetca ans
NOAKIIFOYEHUS LWeCTUNPOBOAHLIX TeNe@OHHLIX annapaTtos (U Takue
6bIBAFOT).

RJ-45 c pazvémom 8P8C. Haperoch, TbI yxe 3HAewWb, YTO 3TO.

RJ-45S co cneuunanbHbIm pasbémom 8PAC c knrovom. HeTbipex-
NpoBOAHOW. Micnonb3osasncsa Ans NOAKNHOYEHUS MOAEMOB, U ero Tbl
yXe BpSA NU YBUAULLD.

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

Kak npasunbHO 06xaTb kabenb BUTOM napbl? Bo-nepsbIix, HyxeH
CNeLmanmu3npoBaHHbIN UHCTPYMEHT.



Y 1eba ponxeH 6b1Tb Xopowuii KPUMTTEP (apyroe HassaHue npecc-
Kneww). Tak Ha3bIBAETCA UHCTPYMEHT Ang
06XUMKM pasbemoB. Kpumnep fonxeH
6bITb AOCTATOUHO MACCUBHBIM U MPOY-
HbIM — [elWEBLIN HeKa4eCTBeHHbIN UH-
CTPYMeHT NSI0X0 06XMMaeT, XOTa Ha rnas
3TOrO U He BUAHO.

Ona Tex, KOMy uUHTepecHO

TToyemy y kpumnepos Takou pasbpoc LeH? Beab oHU Bce BbIFNAAST
NPUMEPHO OANHAKOBO, U HA NEpBLIN B3rNSA HUYEM He OTNIUYArOTCS.

Bcé neno B kauectse metanna. XoTb KpUMnNep U BLIFNSAUT KAk AO-
BOMNbHO rpy6as TAXEnas xeneska, HO HA CAMOM fefie 3TO O4eHb TOu-
HBLIW UHCTPYMeHT. M nonycku paboumx nosepxHocTel B HEM OYeHb
KPUTUYHBI. MArkuiA MeTann B AelEBOM UHCTPYMeHTe [0BOJIbHO
6bICTPO U3HALIMBAETCS, U MPOUCXOAUT HeSlOKUM KOHTAKTOB. Busy-
GNbHO 3TOrO He BUAHO, HO XOPOLWUIA TecTep cpasy 3TO nokaxeT. U
NpUAETCA NONpPABATb HEAOXKATbIE KOHTAKTLI MIIOCKOM OTBEPTKOMN.

INyJwe He 3KOHOMb Ha Ka4eCTBEHHOM Kpumnepe. Beab Hepoxatue
MOXeT MpOosBUTLCA He Cpasy, a Yepe3 HekoTopoe Bpems. U byaert
06UAHO UCKATb MOTOM Ae@PeKTHbIE Pa3bEMbI.

U ewe oaHa ToHKOCTb. Obpatun BHUMAHUE Ha
3Ty ManeHbKyro AeTasnbKy, MPUKPEnsIEHHYHO BUH-
TOM? TBOU Kpumnep 0693aTenbHO AOSXeH
umeTb Takyro. Ecnu 3toro Het, To aaxe He npu-
obpeTan ero. Tak ANS Yero 3TO HyXHO?

TOT 3/IeMeHT CNyXUT ANa 3akpenneHus kabenet kateropuii 5 unu
6 6e3 3kpaHa B pasbéme. Ho ecnu TbI o6xumaelub kabenu Katero-
puit 6A UNU 7 C 3KPAHOM, TO ITOT INEMeHT A0SIXeH BbITb CHAT UK
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CABUHYT, MHAYE OH CMUHAET 3KpaH U NOPTUT BeCb pG3'béM. Cneam 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 Kycaykamum, HO rpamoTHee nNpuobpectu
KpUmnep ¢ HOXOM Ans 06pes3ku 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 Ans 0bpes3ku U cHATUS

usonsauum. besycnosHo, 3T0 MOXHO BbINOSHUTL U s
®

-
MpU NOMOLLM MOHTAXHOFO HOXa, HO CTpUNNep ﬂ}__/-\,

Ans 3TOU Uenu 6onee yaobeH.

v
D
o

\@ CoseT ot Tletpa Tletposuua

Kunel y kabenei BUTOM Napbl MOTYT UMETb PasHbIN 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-ApYyry. He nbITaMca cUMon 3anmnxHyTh
TONCTbIe NPOBOAG B Pa3bEM ANs TOHKMX. HaobopoT Toxe
MJI0X0 — XOpOoLLero KOHTAKTa TOYHO He byaer.



Ona Tex, KOMy uUHTepecHO

O6onouka y kabenelt BUTOU NaApbI MOXeT 6bITb CAeNaHa U3 pasnunu-
HBIX MaTepuanoB. 3TO BCeraa yKasbIaeTcs B Mapkuposke. YTobbr
MOHUMATb, Kakas 060104Ka y Kabens, KOTOpLINM ThI MPOTArMBALLUD,
HUXe npuseaeHbI CTaHAApPTHbIE 0603HaYeHUs.

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

PP — nonunponuneH, Ucnonb3yroT AN BHelHel NpOKIaakU B OC-
HOBHOM A1 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 NoHUKeHHoe
AbLIMOBbIAEIEHUE NPU FOpeHUU.

ZH (10 ecTb Zero Halogen) unu HF (Halogen Free) — 371 0603Ha-
UeHUa MOKA3bIBAFOT, YTO 060SI0YKA U3rOTOBIIEHA U3 MATepuanos,
KOTOpbIe NpU rOpeHUU He BLIAGNSFOT OTPABMAFOLME FanOoreHoBLIe
rassl.

B — 6poHb, TO ecTb kabesib XOpOLO 3aWULLEH MexaHUYecku. Yaue
BCero Ansa 6poHU Ucnosb3yeTca CTanbHasa feHTa, KoTopas obsuea-
eTcs BAOnb kabens.

C — BHYTpY Kabens umeetcsa Tpoc. OH HyxeH ANg HaTsXeHUs kabens
Mexay CTPOSHUAMM.

B mapkupoBke moxeT 6bITb OAHOBPEMEHHO HeCKOJIbKO 3TUX 0603Ha-
yeHU. Hanpumep, LSZH — 6e3ranoreHHbIN kabesib ¢ HU3KUM AbI-
MOBbIAEEHNEM.
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Ona Tex, KOMy UHTepecHO

WNHoraa, npu cHATUM 060M0YKM C Kabens, TbI MOXelub O6HapyXuTb
BHYTPU KpOMe MpOBOAHUKOB elLé U TOHKYHO HUTb. Obpallan BHUMA-
Hue?

3T0 He NpOCTas HUTb, U OHA UMeeT cobCcTBeHHOe Ha3BaHWe — «pas-
PbIBHAS HUTL». A NpeAHAsHa4YeHa ANs paspe3aHUs 060104KU BAOMb
kabens, Befib 3TA HUTb CAENAHA U3 NpPOYHOro maTtepuana. TTpu 3Tom
TbI TOYHO He NoBpeAULLb NPOBOAHUKU, B OTNIUUME OT paspe3aHus
0601104YKN HOXOM.

[ins MOHTaxXa NNACTUKOBOrO Pa3bEMA HYXHO MPOCTO GKKYPATHO BbI-
MONMHUTbL HECKObKO LIAroB.

v Ecnuny pasbéma npefyCMOTpeH 3aLWMTHBIN KONNa4ok, To
celiuac camoe BpemMs ero HaaeTb Ha Kabenb.

v' Heobxoaumo noarotosuTb KoHel kabens ans obxuma. CHa-
4ana HyXHO CHATb CJIOU BHelUHel U3onaumm, npumepHo 25-
30 mm. CaenaTb 3TO MOXHO MpU MOMOLLU CTpUMNepa Unu
KpUMNEepom.

v' [anee pacnpasnsem NpoBOAA U pacKnaAbIBaem Ux B npa-
BUNbHOM nopaake. Ecnu y pasbéma npeaycmoTpeHa BCTABKG,
TO HaaeBaem eé€. TTocne 3TOro OTpesaem nuLwHee. Bce npo-
BOAQ AONXHbI 6bITb 06pe3aHbI NO OAHOU NUHUK. [nuHy
OCTABNISIEeMbIX NMPOBOAOB ThI HAYUMLLIbCS OMNpeAenaTb CaMo-
CTOATeNbHO NOCNe HeCKOSbKUX MOMbLITOK.

v BcTtasnsem kabenb B KOHHekTOp. KaxabIi U3 NnpoBoAKOB AON-
XeH 0X0AUTb A0 KOHLA KaHana, a 06onovka kabens AOMXHa
30XOAUTb BHYTpb Pasbeéma.



v Ecnu pasbém He umeeT 3KpaHa, TO PUKCUPYHOLLMIA S3bIYHOK Y
Hero A0oMXeH UMeTb BO3MOXHOCTb MPUXATb YYaCTOK Kabens ¢
obonouxoii. Ecnu ecTtb 3KpaH, a PUKCUPYHOLLETO S3bIYKa HeT,
TO Npocneam, YTo y KpUmnepa NpUXKMUMHOM 3S1eMeHT ycTa-
HOBJIEH B NPABUIIBHOM MOMOXeHUU, YTOBLI He NoBpeaUTb
3KPaH.

v" KOHHeKTOp CO BCTABMEHHBIMU NPOBOAGMM YCTAHABNUBAEM B
COOTBETCTBYHOLEE MHe3A0 KpUMMEepa U CXKUMAeM pyukU UH-
CTPYMeHTa A0 XAapaKTepHOro TpecKa.

Ona Tex, KOMy uUHTepecHoO

TbI 3Haewwb, YTO camu pasbeémbr RJ-45 moryT npeaHasHayatbes Ans
Pa3NUYHBIX TUNOB Kabeneli? M pasbeémb Ans OAHOXKUIIbHBIX Kabe-
new He NOAXOAAT AJIE MHOTOXMUNbHBIX?

TTocMOTpU Ha pUCYHKAX pa3fiUYHbIE POPMBI HOXEW B pasbeéMme, U Tbl
MOUMELLL OTNUYUA,

Ona Ona <
YHuBepcanbHbIN
OLAHOXUSbHOTO MHOTOXUSbHOTrO o
pasbem
Kabens Kabena

Kax BuauvLwWwb, cetyac NpoussoasaTcs YHUBEpCasibHbIEe pa3bEMbI, KOTO-
pbIe TbI CMOXellb 06xaTb Ha NtoboM TUN Kabens, YTo o4eHb yao6HO.

TToMUMO OAHOPA30BLIX MIACTUKOBBLIX pa3b-
EMOB NOA 06XUM MOXHO BCTPETUTb U MHOTO-
pasoBbIe pa3bopHbie pazbembl. O6LIUHO OHU

BbICOKOIro Ka4yectea v pG6OTGTb C HUMU MOXKHO
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6e3 cneunHcTpymeHTa. N ecnu 6bI He LieHa, TO pelueHue 6610 6bl
611U3KO K naeany.

TTocne Toro, kak kabenb OKOHLIOBAH pasb-
émamum, 0653aTenbHO NpoBepaut pe3ynbTar
X0Ta 6bI NPOCTEULIMM KabenbHLIM TecTe-
pom (a nyule npogpeccuoHanbHeIm)! B
HALUX CUCTEMAaxX HeT nepeaaym OrpOMHBIX
MOTOKOB AGHHLIX HA 6ONbLINX CKOPOCTSX,

NO3TOMY NPOCECCUOHANBHO CepTUPULIMPOBATL NOJTyYeHHbIE Ka-
6enu He TpebyeTcs, HO NPOBEPKA HA OTCYTCTBUE 3AMBIKAHUA UMK
06pbIBOB NTUHUU OYeHb 06NeruynT XU3Hb UHXeHepy-HaNaaumKy
NpOrpammucTy B byayluem.

TeCTUpOoBaHUA, 0bs3aTenbHo ybeaucs, YTo
NPOTUBOMOMOXHBINA KOHeL, He NOAKIIFOYeH K KOMMYTaTopy
WU Apyromy ceTeBomy ycTpoictey! KommyTyToper,
ocobeHHo ¢ PoE, oTNUYHO CXUraroT AelléBbie KUTAUCKue
TeCTepsl.

‘%{A TTpexne Yyem noaknrouaTth Tectep Kk kabenro ans

\@ Coset o1 Tletpa TleTposuua

Ecnu kabenbHLIN TecTep NOKA3bIBACT OTCYTCTBUE CUMHANA B
KaKol-nmbo nape, He TOPONUCH AenaTb BLIBOJ, O HEUCMpaB-
HOCTU Kkabena. ONbIT NOKA3bIBAET, YTO ANA HAYANa HaZOo Npo-
BEpUTbL CaM TecTep Npu NOMoLM No6oro abpuyHoOro naTy-
KOpAa, KOTOpLIN TOYHO UcnpaseH. XKU3Hb Nokasana, YTo aAe-
LWEBbIE KMTAUCKME TeCTepbl YacTO CaMU NTOMaroTCa, nubo y
HUX «cena 6aTtapeiika» (My3bIKa U cniosa rpynnst XXyku).



Ona Tex, KOMy uUHTepecHO

Tebe BCTpeyvanuch Ha3BAHUS «NPAMOI Kabenb» UMK «KpOCCOBbIU
kabenb»? Ewe He Tak AaBHO Npu 0b6xuMKe Kabens Haao 6b1N0 yTou-
HATb, KakoM Kabenb o6xumaem. Ho TexHUKa He CTOUT Ha mecTe, U
ceMluac BCe COBpeMeHHbIe ceTeBbIe MOPTLI U KapTbl HaYYUITUChH pas-
6upatbca ¢ pexumamm uplink/normal camoctostensHo. M B xmebIx
OCTASIUCb TONbKO NpsMbIe Kabenu, KoTopble € ABYX CTOPOH 06XUMa-
roTCA 0AUHAKOBO. [N UHPOPMALIMU — TAKOWU pexmm paboTsl nop-
TOB C aBTOMepeKn-oYeHnem Hasbieaetca Auto-MDIX.

Ho cTapyro 3K30TUKY ellé MOXHO rae-HUbyAb BCTPETUTD, U TOTAQ
NPUAETCA BCMOMHUTbL PacknaaKy Kpoccosoro kabens!

Pasnenka BuTOM napel B NaT4Y-naHenax

KoHeuHo, TbI He moHTaxHUK JIBC, HO Ha 06bekTax MHOrAa BCTpeua-
FOTCS U NATY-nNaHenu. VX ycTaHaBnUBAFOT B MOHTAXHbBIE LWKALI, U K
HUM NOABOAAT Npuxoaslme kabenu

W3 pasHLIX Touek nomelyeHms. TTo- /‘
3TOMY KpaTKko npobexumcs u no

3TOMY TUNY pasAesiku BUTOW Napsl.

[na Havana Haao 3HATb, YTO Yallie BCero ThI BCTPeTULLb NATY-Na-
Henu ¢ koHTaktamum 110 TMna unu koHTakTamm Krone. BusyanbHo nx
MOXHO OTNUYUTL Tem, UTo 110 KOHTAKTLI NepneHAUKYNSPpHBLI Npo-
BOAY BUTOM MNapbI, @ KOHTAKTLI Krone pacnosioxeHsr noa yrnom 45
rpaaycos. M koraa TeI 6epéllb B pyKU UHCTPYMEHT AN 3a6UBaHUS
kabens He nepenyTaii, AN KAKOrO TUNA OH NpeaHasHayeH!

TECHNO



Ons paboTsl Nyulle BCero UMeTb CneLmnanbHbIN
WHCTPYMEHT ANs 3a6UBKU Kabenis CO CMeHHbIM
nessuem. OH npeaHasHaveH ans 3abuskmu obonx
TUNOB NaTy-naHenei. KoHeyHo, cneunanusm-
POBAHHbIE UHCTPYMEHTBI AN

KOHKpETHbIX TUMOB FOpasAo fyulue, HO 3TO He \ -
Haw cnyyaii. Tebe xe He NpUAETCA 3a6UBATb Ka- A
o =%
6enu ToIcavamu B feHb! M 06a3aTenbHO umeld npu \

cebe cneunanbHLIN KpHOYOK, KOTOPBIA NO3BONUT

BbITALMTL HEMPABUMBbHO 3a6UTBIA NPOBOA U3 NaHenu. XopoLwo, YTo
NpPOU3BOAUTENU UHCTPYMEHTA YacTO BCTPAUBAOT 3TOT KPHOUOK B
PYUKy. 9TO HeyaobHO npu 6onblMx 06BEMAX paboT, HO OTIIUYHO
NoAX0oAUT ANs Hac. Tak YTo obpallali BHUMAHUE Ha 3Ty Mesliodb Npu
BbI6Ope UHCTpyMeHTa. [lononHUTENIbHO T NOSYYMLLb NpU 3TOM B
pYYKe U CNeumasnbHLIN HOX AN TOro, YTO6LI MONpasUTL NOXO 3a-
6UTBLIN NpPOBOA.

Bo3ne koHTakTOB ANS 306UBAHUS BUTOM
napbl y BCeX Npou3BoAUTenNel Bceraa npu-
KJfleeHa NOACKA3Ka, B KAKOM nocneaosatesib-
HOCTU AOSIXHLI pacnonaratbcs nposoaa. O6-
paTy BHUMAHUE, TAM HAPUCOBAHA KaK pac-
Knaaxa no ctaHaapTy TH68A, Tak u no cTaH-
AapTy TH68B. B Hawem cnyyae Bceraa HyXXHO UCMOMb30BATL BapU-
GHT packnaaku «B». He nepenytau!

N ewé oueHb BaxHbIM MOMeHT. Pacnneraii BUTbIe Napbl pSaoM C
KOHTakTamu ans 3abusku. Ecnm pacnnecty ux Ha HeKOTOpOMm yaa-
neHuu, To NpUbOPLI AN CEPTUPUKALIUU KaOENbHLIX JIMHUA MOTYT
noKasaTb AeqeKT 3a4eSIKU U He NponyCcTUTb AGHHYHO JIMHUKO, XOTS
AeluéBble NPO3BOHKMU MOKAXYT, YTO C JIHUEN BCE OTIUYHO.



Ona Tex, KOMy uUHTepecHO

KoHTakTbr Tna 110 6b1n1m co3aaHbl B Hayane 70-x roaos Ha OCHoBe
LIMPOKO PACMpPOCTPAHEHHOTO B TeNEOHHBIX CUCTEMAX KOHTAKTa
™mna 66. OT cBOEro NPOTOTUMA OHU OTAIUYANUCD MEHbLUUMU Feo-
METPUYECKUMU Pa3Mepamm, U3HAYANbHOM OpueHTaumMen Ha npume-
HeHue B BbICOKOCKOPOCTHBIX LiensX U BO3SMOXHOCTbHO MCMOSb30Ba-
HUA AN CO3AAHUS He TONbKO MepembIYveK, HO U KOMMYTALMOHHBIX
LUHYpOB.

KoHTakT Tuna Krone 6b1n 3anateHToBaHHbIV B 1978 roay. Ero pabo-
Ume 3MeMeHTLI pacrnonararoTCs NapansiesnibHo U pasBEpHYTLI K OCU
NpoBOAHUKA NOA yrnom 45°. 3To 0TpaxeHo U B 0PULIMATIBHOM
Ha3BaHWUW KOHTakTa — LSA-Plus 45°.

NcnonbsosaHue moayneii Keystone

TTepuoaunyecku Ha obbekTax Tbl byAellb BCTpeyaTbcs C pasaesikom
kabens B cnelmasibHbIe MOAYSIU-BCTABKU, HasbIBaeMble Keystone
Jack, unm, no-pyccku, KEUCTOHBI.

Cama naes BCTABHBIX MOAYJel 6b1na Camo croeo Keystone
paspaboTtaHa B 1979 roay komnaHueit O3HAAET KPaeyronbHLiA
AMP Incorporated. Ho coBpemeHHbIN

BUA MOAYIeit, KOTOpLIe ThI AepXMLWb B

pykax, nossuncs e 1995 roay.

KameHb. To ecTb TOT Ka-
MeHb, KOTOPbIM 3aKAHYMU-
BaeTCs CTPOUTENbCTBO.

Moaynu UMeroT pasnUYHLIN BUA U NpefiHa3Ha4YeHbI Ans

PA3NTUYHLIX KaTeropuii kabens, HO y Bcex y HUX abco-

NFOTHO OAUHAKOBbLIE MOHTAXHbIE PAa3mMepbl U (POpMa

ANA KpenneHus B pasHble aepxatenin. TToaTomy cambre

pasHbIe MOAYNU MOFYT BbITb JIerko YCTAHOBSIEHbI B NHO-
6vie aepxatenu NtobbIX NpoussoAUTENEN.

TECHNO



[ns npucoeauvHeHus kabens Kk MOAYIHO UCMONb3YHOTCA pasHbIe KOH-
CTPYKLIMU, U uYdllie BCero OHU He TpebyroT cnelmasibHoro UHCTpYy-
MeHTa.

[na moHTaxa cammx moaynen paspaboTaHbI
MHOTOYUCTIeHHbIe KpenneHus. Tak Ana MOH-
TaXa B annapaTtHsIe CTOUKU UCMONb3yroTCS

NaHenu ¢ 0TBEpPCTUAMMU, B KAXAOE U3 KOTOPBIX
BO3MOXHO YCTGHOBUTb MOAY/b-BCTABKY. 3TO YAO6HO Tem, YTo
MOXHO CAMOCTOSATEsNbHO BbI6paTh HyXHLIW HabOp pa3bemos B na-
HesIM MO TUMAM U KOJTMYECTBAM.

Tak Xe UMeroTCa paMKM AN MOHTAXA MOAYSeW B CTAHAAPTHLIE Me-
CTa ANS 3NeKTPUYECKUX po3eToK, Ans kpenneHuii Ha DIN penku n
MHOrUe apyrue.

Ona tex, KoMy uHTepecHo

Wpesa c mopynamu-sctaskamm Keystone okasanacb oueHb yaa4HOW.
N, KOHeYHO, Y UHXeHepoB NoABUNACHL UAea UCMOJIb30BATL 3TO pelue-
HUWe ANna Apyrux uHtepgericos. TToatomy, kpome moaynein Keystone
Ang pasbeémos RJ-45, Tb1 MOXelb BCTPETUTb MOAYSIU AN CAMBIX
PA3HLIX UHTEPEEMCOB, TAKUX KAK ONTUKA, KOGKCUATbHbIE COeAUnHe-
Hus, USB u apyrue.

Kctath, ana nycTbIx oTBepCTUM UMerOTCS MOAYU-3arnyLKku. C
HUMW MOHTQX BLIFMAAUT FOPA3A0 aKKypaTHee.

Cetb Ethernet Ha onTuuyeckux kabensax

OnTtuyeckue kabenm AABHO U YCNeLWHO NPUMEHAHOTCA B CUCTEMaxX
cBA3U. BbIcoKas CKOpOCTb, 3aWMULLEHHOCTL U 60NblUME ANCTAHLUU
AenaroT ONTUYECKYHO NepeAady AGHHBIX HaMbonee nepenoBo. B



MYNbTUMEAUMHBIX CUCTEMAX TAK Xe NMPUMeHAHOTCA 3TU kabenu ans
nepeaayn UHPOPMALIUU MO HUM.

BapuaHTOB OnTUYEcKUX Kabenelt OrpoMHOe KONMYecTBO, MO3TOMY
OT6pOCUM BCe HeHyXHbIe U byfieM paccMaTpUBaATb TOJIbKO Te, KOTO-
pbIe NPUMEHSFOTCS B HALWMX CUCTEMAX.

B nepeyto ouyepenb ontuyeckuit kabenb pasnuyaeTcs TUNOM BO-
NOKHa — 0HOMOAOBOE U MHOrOMOAOBOe. B yem pasHuua? Ecnu
COBCEM MPUMUTUBHO — B OAHOMOAOBLIX MepefaTYUKax CBETUT na-
3ep, U OH MOXeT MnepeaaTb UHPOPMALIMIO Ha 6onbLLOe paccTosHUe.
B MHOromonoBbIX CBETUT CBETOAUOA U PACCTOSHUE ropasao
MeHblue. Tam ellé Kyya OTIMYMIA, HO ANS HAYANa XBaTUT U 3TOro.

Hy v eweé. OnHomoposbIe Kabenu 06bIYHO UMEHOT XENTLIU LBeT

060n04kmn. MHOromoA0BbIE UMEHOT OpPaHXeBbIW UMM ronybosarto-
3e1EHbIN LiBETa U YaCTO U3rOTABMUBAOTCA He U3 CTeKNa, a U3 na-
CTUKa.

OnTuYeckue NaT4-KopAbl pPasnUuaroTCa T-
MOM BOMOKHA — OAHOMOZAOBLIE UM MHOTO-
MOZOBbIE, U TUMOM Pa3bEMOB HA KOHLIGX.
Kpome 3TOro oHu MoryT 6bITb pasHoM

ANUHBL U pasHOro uBeTa.

OnTuYeckmne pasbeMbI TaK Xe MHOroobpasHbl. K cuacTbro, B MyS1bTU-
MeAUMNHBIX CUCTEMAX GKTUBHO MPUMEHSHOT BCEro HECKOJbKO TUMOB
pasbemos.

TECHNO



ST (Straight Tip) — ycTapeswuii
pasbém, 6onblume pasmepsl He
obecneymBaroT NMOTHBLIA MOHTAX.
XoTa meTannuueckuii kopnyc u
6atioHeTHOe KpeneHue
obecneynBaroT BLICOKYHO
HAAEXHOCTb.

FC (Ferrule Connector) — ouyeHb
HAAEXHLIN COBPEMeHHbIN pasbeMm,
obecneymBaeT OTIMYHOE KAYECTBO
coeauHeHus. TToxox Ha
npeabIAyLUA, HO BMECTO
6aiioHeTa NnpumeHeHa pesbba.

SC (Subscriber Connector) —
ACLWEBLIN NNACTUKOBBIN pasbem
AN HEKPUTUYHBIX COeAUHEHUI.

LC (Lucent Connector) —
MANEeHbKUA COBPEMEHHBIV pPasbeMm.

MoxeT coeamHaTbCa NONapHO
KNUNCOW, YTO OYeHb yA06HO npu
AynreKcHOW nepenayve AGHHBIX
(TO ecTb TyAa-crona).

Pasnenka v cBapka onTuyeckoro kabens — 370 AOBONbHO CNOXHbIN
npouecc, Tpebyrowmii cneumanbHoro 06opyaoBaHUA U HABLIKOB,
NO3TOMY TYT ero pacCMaTpUBATb HeT cmbIcna. Ecnm ThI npoliaéwb
obyuyeHue No 3TOM Teme, TO 3HATL byAellb ropasao bonblue, Yem s.

Ona Tex, KOMy uUHTepecHO

B onucaHuu onTUYecKUX MHOFOMOAOBLIX NATY-KOPAOB ThI MOXeLlb
yeuaetb 6ykebr OM3 unu OM4. Yo 370 03HauaeT?



3TO NpOCTO ABA COBPEMEHHbIX CTAHAAPTA U3rOTOBMEHUA TAKUX Ka-
6enei. He Baasasch B TOHKOCTU, MOXHO cKasaTtb, YTo OM4 6onee
Ka4YeCTBeHHLIW U OPOrOMN BAPUAHT, KOTOpLIM moxeT paboTath ¢ 60-
Nee BLICOKUMU CKOPOCTAMU U Ha 60nblumX AUCTaHUMAX. [nsa Teba
BAXHO, YTO eC/IM B MOHTAXHOU Cxeme TpebyeTca UCnosib30BaTh
naty-kopa OM4, To obs3aTenbHO HAAO UCNOMb30BATL ero. A ecnu
YKA3aHO, YTO MOXHO npumeHaTb OM3, To cmeno 6epu TOT, KOTOpbIN
Tebe BbLIAGAYT.

KctaTth, 4tobbr oTnMuaTh 3TM TUMLI NaTy-KkopAaos, Ans OM4 Havanu
NPUMEHATbL (PUOJIETOBLIN LIBET, HO He BCe U He Bceraa. Tak Yto npo-
BepAl MApKUPOBKY ANS HAAEXHOCTW.

Ona tex, KoMy uHTepecHo

Y onTuyeckux kabenen Tak xe UMeroTCa HeKoTopbIe napameTpel. M
Tebe xenatenbHO UMeTb NPeaCcTaBneHne O HUX.

Ans Hayana TepmuHeL. LieHTpanbHas xuna ontuyeckoro kabens
Ha3biBaeTca Core (CepaeyHuk). B Held 1 6eraroT cBeTOBbIE CUTHABL.
Bokpyr cepaeuHuka HaxoauTtcs Cladding (O6onouka), koTopas oTpa-
XaeT ceeT BOBHYTpb. M 3akpbIBaeTcs BcE 310 obonoukon Buffer (By-
Pep), ANs 3aWmTI Kabens oT nospexaeHU. TTouemy TepMUHBI Ha
aHrnumuckom? TTpocTo TaK NPUBBLIKNW.

Hy a Tenepb napametpbr. OAHUM U3 OCHOBHBIX ABASAFOTCS AUAMETpPLI
Core u Cladding. OHY U3MepsaHOTCS B MUKPOHAX (MUNITMOHHOW AOMU
meTpa). [lna nepenayuv oAHOMOAOBLIX CUMHANOB NPUMEHSHOT Ka-
6enu c auametpamm 9/125 mkm, a ana mHoromopoebrx 50/125 u
62.5/125. TTepeas uMgpa — 3TO AMAMeTp cepAeYHUKa, BTopasa —
obonouku. TTpeactasnselub, KaKMe OHU TOHKUE?

TECHNO
. NEPIA



3avem 370 3HaTL? TTpOCTO Cneam, Koraa Thl CoeAuHselWwb ABa kabens
HeobxoauMO, YTO 6bI NApAMeTPLI Y HUX COBMAAASIU, UHAYe CUTHANG
He byaer.

becnposoaHbIe ceTtu

BecnpoBoaHbIe ceTu 3aHUMArOT BCe bonee WUpPOKyHo

HULWY. YXe ceiAyac B MyJIbTUMEAUNHBIX CUCTEMAX aK-
TUBHO NpuUmMeHseTcs becnposoAHOe ynpasfieHne U nepeaava 3syka
W BUAEO.

Peanusauuii 6ecnpoBoaHbIX ce-
Tel OYeHb MHOrO — OT MpUBLIY-
HbIX yxe Bcem Wi-Fi v Bluetooth
AO CMYTHUKOBLIX CUCTEM.

He Hapo nyTatb nepeaady cur-
Hasloe No 6ecnpoBoAHOM ceTu
W NepeAady No paAvOKaHary.
370 coBeplLUeHHO pasHbIe Tex-

06bLIYHO YCTAHABNMBAFOT 6ecnpo- TAeT B pexume «TOHKA-TOHKA»
BoAHbIe Toukm aoctyna Wi-Fi, k

KOTOPbIM U NOAKNFOYArOTCA bec-

No CBOUM OTAESIbHBIM NpOTO-
KOJlam.

NpoBOAHbIE YCTPOUCTBA B MOMe-
LeHUM.

OpuULManbHBEIM Ha3BAHWEM CTaHAAPTOB 6eCNPOBOAHBIX CeTeld ABna-
etca IEEE 802.11. HaseaHue Wi-Fi npeanoxeHo anbsHCOM KOomna-
HU npoussoauTeneli TexHuku Wi-Fi Alliance, koTopble 3a60TaTCs 0
COBMECTUMOCTU Pa3sHBLIX YCTPOIACTB.

Camux ctaHaapTos peanusaumm cetet Wi-Fi oueHb mHoro. K cua-
CTbHO Ha 06beKTaX TbI CTOSIKHELLCA C He6OMbLIMM UX KOSTUYECTBOM.
KpaTko onuiwem ux, 4tobbI NOHUMATb, YTO O3HAYAHOT LIMEPEI U
6yKBbI B MAPAMETpax ceTeu.



802.11a — cTapbIM CTAHAGPT CO CKOPOCTbHO COeauHeHus Ao 54
M6ut/c (Ho peanbHo Ao 20 M6uT/c) Ha yactoTe 5 MU (UmTaeTcs
kak Fura Mepu, To ecTb munnuapa Mepu).

802.11b — obecneuunBaet noaaepxky ckopoctu ao 11 M6ut/c Ha
yactote 2,4 I'T'u.

802.11g — yBenuumnum ckopocTb coefuHeHus Ao 54 Méut/c, Ho Ha
yactote 2,4 I'Tu. Cosmectum ¢ 802.11b, n yxe nasHo yctapen.

802.11n — paspabotaHHerii B 2009 roay cTaHAAPT NOMyYUN HA3BA-
Hue Wi-Fi 4. OH paboTaeT Ha AByX AMAMNA30HAX YaCTOT U obecneun-
BaeT CKOpOCTb coefnHeHua Ao 150 M6ut/c Ha yactote 2,4 TTu u no
600 M6uT/c Ha yactoTe 5 L. B 3TOM pexume paboTaroT MHOTUE
cospeMeHHbIe ycTpocTtea ¢ Wi-Fi.

802.11ac (oH xe Wi-Fi B) — oAWH U3 caMBIX COBpeMeHHbIX CTaH-
AapToB. CKOPOCTb NepeAayu AaHHLIX MO HeMy MoxeT aocturatb 6,5
6ut/c u paxe 6onblue, ecnu yCTpOUCTBO UMeeT 8 aHTEeHH.

802.11ax (unu Wi-Fi 6) — cambiii nepenosoti cTaHAapT becnpo-
BOAHLIX YCTPOUCTB. YCTpPOMCTBA MOTYT paboTaTtb CO CKOPOCTLHO CO-
eAuHeHua yxe Ao 11 F6ut/c v B YacToTHOM AmanasoHe ot 1 ao 7
u.

Haperocb, Tenepb Tl 6yAellb NOHUMATb, YTO O3HAYAHOT 3TU LIMEPpLL
n 6yKBbI Ha 6ecnpOBOAHBIX YCTPOUCTBAX. M ThI AOSIXeH 06paTUTh
BHUMAHUE, UTO Y PasHLIX CTAHAAPTOB MOTYT UCMOMb30BATLCA pa3HbIE
AMANAa3oHLI paboymx YacToT. M caenatb NOrUYHLIN BLIBOA, YTO
YCTpPOUCTBO ¢ AanazoHom 2.4 'L Henb3a NOAKMFOUUTL K TOUKe C
uactotom 5 ',

TECHNO



Ona Tex, KOMy uUHTepecHO

B uém pasznuume uactot 2.4 MMu n 5 Mu? Ecnm oyeHb ynpoLueHHo,
TO AvanasoH 2.4 T'Tu paboTaeT Ha 6onbluel AUCTaHUUKU U bonee
cTabuneH. A amanasoH 5 I'Tu xyxe npobusaer cTeHbI, AG U AUCTAH-
LMS C HUM A0 TOYUKM AOCTYNa MeHblie. Tak noYemy He UCMnosb3o-
BaTb Bceraa 2.4 I'ru?

TyT BCe npocTo. Ecnu TbI OAUH B AiepeBHe, U PSAOM HeT HUKOFO C
WHTEpHeTOM, TO CMOKOMHO Ucnonb3yu u byab aosoneH. Ho koraa B
AOMeE USN Ha O6beKTe Kyya ToYek A0CTYNa, OHU NpPOCTO MewaroT
Apyr-apyry. Beab 8 ananasoHe 2.4 'y ropasao meHblue KaHasnos,
yem B AnanasoHe 5 Nu.

Ecnu ymeewb nonb3osatbca Nporpammors aHanmsatopom ceteid Wi-
Fi ana komnbroTepa unu TenegoHa (Mx MHoxecTBo 6ecnnaTHbLIX),
TO CKAYaM €€ U NOCMOTPU, CKOSbKO B AAHHBIA MOMEHT 3aHATO KaHa-
NOB B MOMELLEHUUN U YAUBUCL STOMY.



HemHoro o6 anextpuuectse

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 OCcTaéTcs NycTb HebOMNbLIOW, HO BaXHLIN 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.

MOLHOCTb 3MeKTPUYECKUX CUCTEM CUUTAFOT MO Cleayroleit gop-
myne:
P=1xU
P - mowyHocTe B8 BonbT-Amnepax

I - cuna Toka 8 AMnepax
U - HanpsxeHuwe B BonbTax

TECHNO



To ecTb mowWHOCTL Tem 6onblue, Yem 6onblue TOK U HanpsixeHue.
Bot Bpoane v Bce. [1ng aanbHelwelt paboTbl TeOpUU XBATUT.

3ayem 370 BCe 6bIN0 HYXHO? B
MYNbTUMEAUMHBIX CUCTemMax
rNaBHas 3a4a4a YTobbl BCe pabo-
Tas10 U He cropersio, a NpoBoAa He
onnasunuck. Bot atux sHaHW U
XBATUT AN NPABUNLHOMU 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 usmepaeTcs NOMHAA MOLHOCTb, paBHAA NpoU3Be-
AEHUIO CUIBI TOKA Ha HanpsaxeHue. A B BatTax usmepsaetcs aktme-
HAA MOLLHOCTb, B (POPMYJTY KOTOPOU BXOAUT AOMNOMHUTENbHO 3Have-
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 MNOHAN, B 60NbLMX CUCTEMAX ero HYXXHO CYUTATb OYeHb

TOYHO.

Ona Tex, KOMy uUHTepecHO

TbI 3HAelWwb, YTO B pO3eTKAX MPUCYTCTBYET OAHOMA3HBIN TOK. M 3Ha-
elb, YTO K 3AAHUAM NMOABOAUTCS TPEXPASHLIN. A MOYEMY UMEHHO
TPEXPA3HLIN, a He ABYX UISIU YeTbIpex? VIHTepecHO?



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
ANS yMeHblueHUs NnoTepb Npu nepeaave 3MeKTpo3Heprum Ha 60nb-
LWe paccToaHUA.

Ho kpome ocselleHUs HyxHO 6b1n0 caenath ewe kakue-Hubyab ABU-
ratenu. KoHeuHo, yxe 6111 NPUAYMAHBI 3N1eKTPOMOTOPLI HA NO-
CTOSHHOM TOKe, HO UX KOHCTPYKLIMS 6bIna CNOXHa. A AN MOTOPOB
Ha NepemeHHOM TOKe TpeboBaoch BpaLLaroLLeecs 31eKTPOMArHUT-
Hoe nose. 31O celiyac maneHbkue UHBepTOopLI JIerko NpespalyaroT
MOCTOSIHHLIN TOK BO BPALLAFOLWMUIACS NepeMeHHBIN B 311eKTPOCAMOKa-
Tax, a Toraa 370ro He 6b1n0. TToaTomy 661N paspaboTaH 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-
yemy? OuyeHb npocTo. [1ns nepeaaum asyx a3 Tpebyerca 4 npo-
BOAA, NO 2 NPOBOAG HA KAXAYHO (pasy. A BOT ANs nepeaadu Tpex-
pasHoro Toka Tpebyetcs Bcero 3 nposoaa. TTpeactasb, HACKONBbKO
BbIrOAHee U36aBUTLCA OT OAHOMO JIULWHEro NPOBOAA, BeAb JINHUU
3neKTponepenay MoryT UMeTb ANUHLI ThIcSYM KunomeTpos! Ketatu,
noYemy 9 He y4én Hynesok Nposoa, Nonpoby HAUTU UHPOPMa-
LMo Cam.

Bot u kpaTtkas uctopus. Boobiue To oHa ropasao uHTepecHee, U
eCcnu Tbl 3aX04ellb Y3HaTb 60nblue, TO B VIHTepHeTe HaMAELWb MHO-
XeCTBO cTaTel npo 3T0.

TECHNO
. NEPIA



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 3maHWe NpuxoanT TpEXPAsHOe 3MeKTpUYecTBO, 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!

M uTO6LI UMETb YMHLIN BUA NpU Pa3roBOpe C SMEKTPUKAMU, NPOCTO
3GNOMHMU, YTO TPEXPA3ZHOE 3M1eKTPUYECTBO OHU HA3LIBAFOT JIUHEN-
HLIM, @ OAHOMA3HOE B PO3ETKAX — (PA3HLIM.

Yto Aaenartb ¢ «3emnem»

BonbWMHCTBO HAWMX NPOEKTOB BLINOJSHAFOTCS B COBPEMEHHbIX
OCPUCHBIX 3aHUAX, FAe BCA 3N1eKTPONPOBOAKA BLINOMHEHA NO HO-
BbIM CTaHAApTAM. M Hawe obopynosaHUe NoAKNOYaeTCs K po3eT-
KGM, B KOTOPBIX yXe NpeAyCMOTpPeH KOHTAKT «3emnu». N byaem
HAAeATbCA, YTO OH BbIMOMHEH NO BCeM MPABUIIAM 3S1EKTPOTEXHUKM.

Ho nepuoauyecku npuxoamnTcsa paboTtatb U B CTAPLIX 34AHUSX C CO-
BETCKOM 3MeKTpOnpOoBOAKOM, MAe 3a3eMIIeHUS HUKTO He npeaycmar-
puBan. XopoLwo, eciM MeCTHLIN 3M1eKTPUK CMOXeT obecneunTb
HaNU4Yue 3eMnn Ana Halwero 060pyAOBaAHUA, HO Nydlle U Tebe
UmeTb 6a30BbIe 3HAHUA MO 3TOMY BOMpocy. XOTa 6bI Ans TOro,
YTO6LI MPOKOHTPONUPOBATL 3N1EKTPUKA U MNOTOBOPUTL C HUM Ha paB-
HBIX.



HemHOXKO ynpoLéHHom Teopun. Ha

3/1eKTPOCTAHLMAX 3eMNA U HOSMb CO- Tlposoa, & KoTOpOM 06b-

eAVHarOTCS BMecTe (Fnyxo3asemnéHHas st el L B L

HeuTpans). K 3aaHU0 noaxoaut npo-
BOA C (PA30OW U HYNEM, U YXKe Ha BXOA-

HasbreaeTca PEN. OT-
AenbHbIV NpoOBOA HONS

Hasbieaetca N. A oTaens-
HOM WKNTe OT HONA OTAEeNAeTCa 3eMnA.

Ho 370 B HOBBIX NOCTPOMKAX.

HbIW nposoa, 3emnu EN.

Ecnu ansa Hawmx cuctem TbI UNU 3NEKTPUK AenaeT A0NOSHUTESb-
HBIM LWMTOK, TO WMHLI HONS U 3a3eMNeHUs B HEM AOSXKHbLI 6bITh pas-
AeneHbl 06a3aTenbHO A0 BCeX 3aWMTHBIX asTomaTtoB 1 Y30. [lonon-
HUTEJIBHO HYXHO LUMHY 3a3eMJ1eHUS NOAKIHOUUTD K MeCTHOMY KOH-
TYPY 3a3eMJieHUs, eCniv TaKOU umeeTcs.

Ona tex, KOMy UHTepecHO

3awmTHbIe asTomatsl U ¥30... YTo Takoe asTOMATbI 3HAFOT MPAKTU-
Yyecku Bce, a BOT ¢ Y30 HekoTopbIM TpebyeTcs noscHeHue.

Ana Hayana TepmuH. Y30 — 3710 YcTponcTeo 3awmTtHoro OTknrove-
Hua. EWE ero Ha3bIBArOT «BbLIKMFOYATE b AUPEPEpPeHLIManbHOro
TOKa». CNOBO AU PEpPeHLIMANbHLIN NOAPA3yMeBaAET, YTO peyb UAET
O KaKOM-TO pasHuLie Yero-T1o. Bot n aaean ¢ atum pasbepemces.

Camo ycTpoucTeo Y30 noaknrouaeTca Ha BXoAe B LUMTOK ABYMS
NPOBOAAMMU ~ (PA3OU U HYJEM, U Aaree pas3a pasBoAUTCA Mo aBTO-
MAaTam U Apyrum yYCTPOUCTBAM, G HOJIb MOMNAAAGET Ha CBOHO LWKHY. U
NpU HOpMArbHOW paboTe CKOMbKO TOKA MPUXOAUT NO gpase B 0bopy-
AOBAHUE, CTONBKO Xe AOJIXHO YUTU 06paTHO Yepes HOmMb.

Ho ecnv npou3oraET HenpuUATHOCTb, HanNpumep, TbI KOCHEWbLCS ¢a-
30BOrO NPOBOAG, TO YaCTb TOKA NPOUAET Yepe3 Tebs U YHUAET MUMO

TECHNO
. NEPIA



Hynesoro nposoaa. M BOT TyT NosBnseTcs pasHULIG Mexay BXOAS-
LUUM U BBIXOAALMM TOKAMU, U Yem bbicTpee Y30 OTKNHOUUT pasy,
TeM BeposTHee TbI CMOXellb NPOAOSIKUTL paboTy Ha obbekTe.

Kctatun, ecnu T 0AHOBpPEMEHHO KOCHEWbCS pasbl U Hyns, To Y30
MOXeT 3TOro He NoYyBCTBOBATbL. Byab ocTOopoxHee.

CoeaAnHATD LUMHBI 3eMNU U HOMS B PO3ETKAX Hesb3s HU B KOem CIly-
yae. B aTom cnyuae npu cnyyaiHom oTcoeamuHeHum Hons (NpocTo
06pbIB UNU 06ropaHUe KOHTAKTa), (PasoBoe HanpsaxeHue MoxeT no-
NacTb Ha KOpMyC YCTPOMCTRA.

TTouemy Takoe BHUMaHWe 3Ton Teme? Bcé npocto. [laxe y meHs 3a
Bpema paboTbl 6bIBANU CNyYam, KOrAa U3-3a HeBepHOro NOAKMNFOYe-
HUS 3eMITU TPACSIO OT NPOCTOrO NPUKOCHOBEHUS K annapaTtHOMy
wkacpy. N 66111 nomexu B BUAE BONH U pabu Ha NaHensx.

dnekTpuyeckue kabenu

Buabr kabenen nutaHus

[ns noaaum 3nexTpuU4ecKoro NUTaHUS Ha 06opynoBaHUE MOTYT
MPUMEHSTLCA KaK aNFOMUHUEBLIE, TaK U MeAHbIe MpoBOAA. Y Kax-
AOTO U3 HUX eCTb KaK JIOCTOMHCTBA, TaK U HeaocTaTku. Ho B cneum-
(PUKe HALWUX CUCTEM NPUMEHAFOTCS TOSbKO MeHbIe kabenu, no-
3TOMY paccmaTtpmeatb byaem TOMbKO UX.



BapuaHToB U3roToBneHus kabenen odeHb MHoro. EcTb ucnonHeHua
AN TPEXPAZHOrO NUTAHUSA, ANS
NPOKIIGAKU HA YNULIE UNU BHYTPU
nomelleHus, Noa BOAOW U MHOroe
Apyroe. 3aecb MbI pacCCMOTPUM
TONbKO Te Kabenu, KoTopble UC-

Kabenb unu nposoa? Kak
NpasunbHO Hasbieath? TTpo-
BOA — 3TO OAHA TOKOMPOBO-

Adulada xuna s nonaumu.
NOoJ1b3yrOTCA B HAWMKUX NpOeKTax, To Ecnu npoBOAOB HECKOMbKO, U
€CTb NpOTArUBaArOTCA BHYTPU NOMe- OHU el B 06Lelt u3ona-
WeHun ans nepeaavymn oAHOMA3HOro UMM — TO 3TO Kabenb.

HanpaxeHus ~230 BornbT.

MegaHebre kabenu BbINYCKAFOTCS KaK OAHOXUMNbHbIE (MOHONMUTHbIE),
TAK U MHOTOXUJIbHbIE (MHOrOonpoBOsIoYHbIe). Mcnonb3osatb Ang
CTALMOHAPHOW NPOBOAKU MHOTOXUIbHBIN Kabenb COBpeMeHHbIMU
NpaBUNaMU KaTeropuyecku sanpelteHo. OH UCNOSb3yHOTCA TONbKO
ANA rM6KOM NOABOAKU MUTAOLEro HaNpAXeHUa B KayecTBe yAU-
HUTensa.

LiseTa xun y kabena umerot 60nbluoe 3HaYeHUe, U UX 3HAeT KaxX-
AbIN 3NEKTPUK.

) B nposoae ¢ oaHo pasoii
E yalle BCero UCnoJsib3yroT
®asa 3 g
N KOPWUUYHEBLIWN LIBET, HO 3TO
R BbIMOJSIHAETCA He Bceraa
Helitpanb o
P =" ] CUHU
(Honb)
«3emna» =V & KENTo-3enéHbIi

TECHNO



[na Npoknaaku 3neKTponpoBOAKMU MO NMOMELLEHUHO Ydlle 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 NpoTarueatb 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
3GAGHUM YKA3bIBAHOTCSA TOYKM MOABOAG U NOTpebnsembie MOLHOCTU
obopyaosaHus. [lanbHelWwme pacyeTbl OHU AenaroT CaMu — TO ecTb
BbIOUPAFOT NPABUNIbHBIE GBTOMATLI B PACMPeAeTIUTENTbHOM LWUTKE U
noabuparoT ceveHUs xun kabeneu.

Ho vHoraa NpuxoamnTCa CamocToATeNIbHO NOABOAUTL 3MEeKTpPonUTa-
HUe [0 TeX ToYeK, KOTopble He 6bLNU YKA3aHbI B 3a4aHUU. Hanpu-
Mep, KOFAa 3NeKTPOMUTAHUE HYXHO B3STb He OT LMTKA, @ OT CTOUKU
c obopynosaHueMm.

KoHeuHo, TUN kabensa nyulle BCero B3aTb U3 NPOEKTA, HO 3TO He BCe-
rAa BO3MOXHO. TToaToMy TyT npuBeAeHbI HeKoTopbIe peKoMeHAaLUU
Mo CaMOCTOATeNbHOMY 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, yka3aHHbIe npoussoauTenem B BA,
HYXHO YMHOXUTb Ha O,8.



Hanee ucnonb3y npuseaeHHyro Tabnuuy.

CeyeHue o
MakcumanbHeI | MakcumanbHas
OAHOXUSBLHOTO
: TOK, A MOLWWHOCTb, KBT
Kabensa, mm
15 19 41
25 27 5,9
4 38 8,3
6 46 101
10 70 15,4
16 85 18,7
25 115 25,3

OAHOXWUNbHOrO Kabens. Y MHOrOXUIbHLIX Kabeneli oblee
ceyeHWe NpPOBOAHUKOB BCErAa MeHblUe YeM Y OAHOXUIIbHBIX
nNpy OAVWHAKOBOM AuameTpe Kabens. TOYHLIN pacyET BO3MO-
XeH TOJIbKO Nocne U3MepeHUs cevyeHUs OAHOM XUMKU U
YMHOXeHUs 3TOr0 3HaYeHUa Ha KOSTMYEeCTBO XU,

%é O6patu BHUMAHWE, YTO B TabSIMLIE YKA3GHBLI NAPAMETpLI ANS

B ctonbue MakcumanbHOM MOLLHOCTU HYXHO HaUTU 3HaYeHUe, KOTO-
poe 6osblie NOACYUTAHHOM CYMMApHOMU MOLLHOCTU 060pyAOBaHUA.
M cpasy 6yaeT NOHATHO, Kakoe ceyeHue AO0JIKHO 6bITb Y NpoBoAaa. A
eCcny YCTAaHABUBAETCS 3ALUMTHBLIN GBTOMAT — HA KAKOU HOMUHAN
TOKa TpebyeTcs asTOmar.

Ona tex, KoMy uHTepecHoO

CeyeHue npoeoAa NpasUNbHO CYUTATb NO CNeUnanbHbIM CNpaBoY-
HbIM Tabnmuam. OaHAKo 60MbLWMHCTBO 3N1EKTPUKOB NPUMEHAIOT

TECHNO



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 NOAXOAUT ANs Kabenel ¢ ceyeHnem He 6onee

6 MM2.

Ho xpome BbI6opa ceveHUs Xun kabens Tbl AOMXeH yMeTb BbIOUpaTh
W TUN camoro kabens. Huxe nepeyncneHsr Haubonee pacnpocTpa-
HEHHbIE TUMLI, KOTOPbIE MOTYT 6bITh MPUMEHEHBI B CUCTEMAX MYIb-
TUMeaua. 3ameTb, BCe Kabenu TyT MPUMEHSHOTCS BHYTpU Nomelle-
HUM C MATKUMU YCNOBUAMMU, NOITOMY, €CNU B NpoekTe Haao byaeT
WCNOMb30BATb YJIMYHbIE Kabenu, To nyulle A0Bepb UX BLIGOP UHXe-

Hepy.

BBIN — 3710 markuii cunosomn kabenb. CHapyXu OH UMeeT YEPHLIN
LBET, XOTA UHOTAQ BCTpeyaroTcs U benblie BapUaHTLL. TO Heropro-
UM MHOTOXUIbHLIN Kabenb. Kun sHyTpu — o1 1 ao 5. B anamerpe
oHu o1 0,15 no 24 cm.

NYM — 370 apyras pasHOBUAHOCTb CUNOBLIX MeAHbIX Kaberneu.
HapyxHas npocnovika sbinonHeHa us TTBX, kotopbin He Bo3ropa-
etca. Mexay U30NaUUOHHBIMU NPOCIIOUKAMU Pa3MeLLEH pe3UHOBLIN
HaMoJSIHUTeNb, 3a CYET KOTOPOro Kabenb cTaHOBUTCA 6onee Npoy-
HBIM U TepMOCTOUKUM. OAHOMNPOBOIOYHBIX MOAUPUKALIMIA He bbI-
BaeT. [Iuametp xun coctasnset ot 0,15 po 1,6 cm. Takyro pasHo-
BUAHOCTb Kabensa NpUMeHSHOT U ANS NPOKMAAKU Ha OTKPLITOM BO3-
AyXe, NOCKONbKY OH YCTOMYUB K Biare U BO3AEUCTBUIO Temneparyp.
Koraa HyxHo 6yaeT usrubatb kabenb, TO AUAMETp TAKOrO NOBOPOTA
AOMXeH 6bITb MUHUMYM 4 ceveHus.

TIBTTTT — 370 meaHbIN Kabenb, MPUYEM XUNbI UMeroT no 1 nposo-
noke. HasbIBaeTcs yCTAHOBOYHLIM, U UMeeT MNOCKYro qopMy. CTaH-
AAPTHO NpUCYTCTBYHOT No 2-3 xunbl. Ux anametp o1 0,15 no 0,6



cm. Takue kabenu NoaxoasT ANs MOHTaxa poseTok. N3rubas kabenb
HYXHO AenaTb paanyc He meHee 10 anameTpos NPOBONOKU.

TIBC — kabenb U3 meam ¢ BUHUITOBOU U3ONALMOHHOM ocHoBOM. OHa
NOXUTCA B NYCTOTY Mexay NpOBOAAMU, MOSTOMY Kabesib nonyya-
etca npouHbIv. Xun 2 unu 5 cevermnem ot 0,75 no 16 keaapatHbIX
munnumetpos. Kabenb moxeT MHorokpatHo neperubatbes. TTpume-
HSFOT Ha 06beKTaxX KaK CeTeBOW WHYpP UMK YANUHUTENb. Kunbl

TTBC — mHoronposonoyHbre. Mx OKOHLIOBBIBAFOT UMW 3GITYXUBGHOT.

.4  ECcTb Heckonbko mapok kabeneit, 3anpeleHHbIX K 3KcnJyara-

"%{A LMW NO NpUYUHe noxapoonacHocTu. 3t1o: TIYHTT, TTYHITT,
TTYBTT, TIBTTTT. TTocTapanca Ux He MOHTUPOBATL, USU XOTS
6bI Npeaynpeau UHXeHepa, YTO MPOUCXOAUT HapylueHue.

CoefvHeHWe 3neKTpuYeckmux Kkabenen

B npasunax yctporictea anektpoyctaHosok (TTY3) nponucaHsr pas-
NUYHbIE BAPUAHTLI COGAUHUTENEN, BKIFOUAsA BUHTOBBIE, 3AKUMHbIE,
CBApOYHbIE, MPeCcCOBOYHbLIE U Aaxe nalika. ECTb Heckonbko aony-
CTUMBIX MeTOA0B UCMOSIb30BAHUS PA3SIUYHBIX COeIUHUTeN el Ans
OLHO- U MHOTOXUIbHLIX NpoBoaos. O6paTn BHUMAHWE, NO coBpe-
MEHHbIM MpPaBUIIAM CKpYTKa HefonyCcTUMa ANa NFo6LIX NpoBOAOB
(xoTs 3TO NPABUNO YACTO HAPYLIAETCS 3MEeKTPUKAMU).

TECHNO



BUHTOBBIMU KNemmamu U 06LIYHBIMM
BUHTAMM C NIGCTUHAMW MpoLLe BCEro
COeAMHATb OAHOXUMNbHEIE NPOBOAA. BUHT
He cMoxeT ux nepepesatb. Ecnu kabenb
COCTOUT U3 HECKOJIbKUX NMPOBOJIOYEK, TO
3TO MOXeT MPUBECTU K TOMY, YTO YaCTb
U3 HUX NOPBETCS, NO3TOMY ANS AGHHOTO
30XMMA UX MPUMEHSTb Henb3s.

3TU KNeMmbI pekomeHAyeTCa
NOATArMBATb XOTA 6bI pas B roa.

3axumHbie knemmbl WAGO unaeanbHo
noaxoasT ANs OAHOXUIbHOTO NpOBOAQ.
&y YacTo 6bIBAFOT 3aNOSMHEHLI CneLumanbHom
L nacTou, KOTOpas 3aWmLLaeT NpoBoAa OT
OoKUCeHus.

MHoropasosere knemmer WAGO
NoAXOAAT KAK AN OAHOXUIIbHBIX, TAK U
AN MHOTOXUIbHBIX NMPOBOAOB.
HaunyJwwuii BapuaHT 6bICTpLIX
COeAVHEHUN Ha CeroAHSLIHUA AeHb.

L CC e TTpeccoeka no3sonser HaAEXHO
COeAMHATL KaK OAHOXMUIIbHbIE, TaK U
e MHOrOXWIbHbIe Nposoaa. OAHAKO HyXeH

CNeLMnanbHbIA UHCTPYMEHT U
cneuunanbHbIe KNUNCHL.

TTaika MOXeT UCNONb30BATLCS NpU
} coeVHeHUN NPOBOAHUKOB MANoOro
= ceyeHUs. HemHoro npotue BbINOSHUTDL

NAanKy MHOrOXUIbHOTO Kabens.
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~4-  TaK NONy4YUnoch, YTO Ha O6BEKTAX MbI YACTO UCMOMb3yeM
”ﬁf knemmHukn WAGO HemeLkor komnaHum Wago Kontakt-
technik GmbH & Co. OHU oYeHb yA06HbI ANg COeAnHeHUs Ka-
6enel anekTponuTaHus. M Kak BCE xopoliee — UX 4acTo
NoAAenbIBAtOT.

Byab BHUMaTeneH Npu MOHTaxe U HU B KOem cJlyyae He npu-
MeHsii noaaesnikn. 3To peanbHO ONACHO, Beflb Y NOAAENOK
4aCTO UCMOSIb3YHOTCA HeKaYeCTBeHHbIe MaTepuasbl, KoTopble
MOTYT CropeTb B 1060 MOMEHT.

Kak otnuuutb noaaenky ot opuruHana? B uHtepHete ectb
MHOXeCTBO COBETOB, HO JyulUe BCero NpocTo NoAaepXatb B
pyKax opuruHan u nopabotatb ¢ HUM. TTocne 3TOro ThI Cpasy
NOUMELLbL, NOAAESIKY Tebe AaOT UMK HeT.

.4  Henb3s coeauHatb NpoBoaa U3 pasHLIX MeTasNOB NPOCTOM
"%ﬁ CKpYTKOW. Ecnu npuagTca coeanHATb MeAHLIN U anFoMUHUe-
BbIW MPOBOAG, TO AefIah coefiHeHUe TONMbKO Yepes Kremm-
HUK. B npoTuBHOM cnyyae 06pa3oBaHHAs NPAMOU CKPYTKOU
ranbeaHonapa byaert okucnaTbca U Nnbo rpetbea, nubo Te-
PATb KOHTAKT.

TTpu nrobbix paboTax ¢ NpoBOAOM Heobxo-
AUMO 3QUULLATb ero KOHLILI OT U30NALUU.
KoHeuHo, 3T0 MOXHO cienaTb HOXOM Unu
KyCAUKamu, HO Jlyullie NPUMEHUTbL cneLm-
QIbHBIV UHCTPYMEHT — cTpunnep.

TTocne cHATUA U30NALUUU C MHOTOXWUITBHOO NPOBOAA PeKOMeHAY-
eTcs OKOHLeBaTb ero. 3To NpeAoTBpATUT paspylueHne TOHKUX XUIOK
npyu MoHTaxe. Ecnu npoBoAa He OKOHLEBATb, TO KOHTAKT MOJTy4nTCA
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HepaBHOMEpHLIM, byleT MeCTHBLIN neperpes U YCUNeHHoe oKucIe-
HWe NpoBOAA, G NOTOM U paspylueHUe KOHTAKTa.

MHOrOXUMbHBIN npoeoA MOXHO 3a11yAUTb, U BOCNOJ1b30BATLCA
CNeunanbHBIMU HGKOHEYHUKAMU U O6XKUMHBIM

WHCTpyMeHTOM. Hako-
nﬂ 1] ] ] Heurmkos cywectayer
h | BenuKoe MHOXeCTBO, K

CYACTbHO Y HAC UCMOMb3YHOTCA MeaHbIe Npo-
BOAG C Heb6OMbLUUM CeYeHUeEM U AOCTATOYHO MPUMEHSTb CreLlmasb-
HbIe NyXeéHble BTYNKU. [1na ux o6xmuma npumeHsroT cneumanbHbie

06XXUMHbIE KNneLu.

Bce coeanHeHus kabeneti 0653aTenbHO AOMXKHbI
- . BbIMOJIHATbLCS B pacnpeesiuTenbHbIX KOpobKax.
\- /‘ Camu KopobKu 6bIBAFOT PA3HBLIX TUMOB U PA3MEpOB,
T (@ B 3GBUCUMOCTM OT MeCTA YCTAHOBKU U KOIUYeCTBa
cOeauHaeMbIX NpoBOAOB. HUKOrAa He ocTasnsm
MecTa coefmnHeHuM kabenen Ha 06 beKTax OTKPLITHIMM.

Bunku u posetku Ha 230 Bonbt

Tak NpoCcTo BOTKHYTb BUNKY B pO3eTKy. Bce AenaroT 370 AecaTku pas
B AeHb He 3aaymbIBasch. Ho ecnu
nonpoboeaTb 06 3TOM NOAYMATb,

CamblIe nepsbIe po3eTKy U
TO OKAXeTc4d, YTO p03H006pG3M€

BUJIKY 3anaTeHToBan Xapsu Xa-

3NeKTPUHECKAX NOAKMKOUeHUIA 66enn (Harvey Hubbell) & 1904
npocTo orpomHo. TTonbiTaemcs roay. A posetky Schuko ¢ 3a-
KpaTKO ONUCaTh Te U3 HUX, KOTO- 3emreHem u3o6bpén u sana-
pbIe MOryT UCMOJb30BATLCA HA TeHTOBAN B 1926 roay Anbbept
HaWwmx 06beKTax ¢ CUCTeMamu BrotTHep (Albert Biittner).

MynbTUMeaua.



CHavana pa3bepemcs ¢ BUNKAamu. bertosbie Aenartcsa Ha pasHele
TUNBLI — Ha4ymHas oT Type A u Ao Type M ¢ 60nblLIMM KONUYECTBOM
pasHosuaHocTel. TTnroc elwé nmetroTca cneumanmsnpoBaHHbIe
BUJIKM ANS annapatypel U ANS NOAKIFOYEHUS 60NbWKX Hanpsxe-
HUI. XOpOLWO, YTO HAC UHTEPeCyrOT He BCe CyLLeCTBYHOLME TUMLL,
Tak Yto nNonpobyem pazobparbcs.

Tun C, Europlug — esponeiickas Buska
6e3 3a3emneHma. PaccumutaHa Ha TokM Ao
2,5 Amnep.

[Ba KOHTAKTA He NaApannenbHLl Apyr
APYTY, a Crerka CXoAaTCa U NPYXUHAT.
WX ueHTpbI OTCTOAT ApYyr OT Apyra Ha
17,5 mm Ha KOHUAX U Ha 18,6 mm y
kopnyca. Tak YTo BUIKU He KpUBLIE, a TaK
U BOMKHO BbITb.

Tun F, Schuko — esponeiickas Busnka ¢
3a3emneHuem. PaccumtaHa Ha Tokum ao 16
Amnep. Hanbonee 4vacto BCTpevaroLascs
ceiuac surnka. «Schuko» — 3to
COKpalLieHUe OT HemMeLKOro TepMUHa
Schutzkontakt (aocnoeHo: «3aWMUTHLIN
KOHTQKT» ), UTO NPOCTO YKa3bIBAET Ha TO,
UTO BUJIKA U PO3eTKa CHAbXeHbI
KOHTGKTAMU 3GLUMTHOMO 3a3emrieHuUs.

IEC C14 — Bunka ANA NOAKNHOYEHUS
PasfINYHOrO NPOEPECCUOHASIBHOTO
obopynosaHus. PaccumtaHa Ha Toku ao 10
Amnep.

TpéxnposoaHon kabenb ¢ Bunkov C14 Ha
OOHOM KOHUe U ¢ poseTkol C13 Ha
APYrOM O6bIYHO Ha3bIBAFOT WHYypom IEC
(IEC cord).

TECHNO



IEC €20, nonHoe HassaHue: TEC-320-
C20. Bunka paccumtaHa Ha Toku 8o 16
Amnep.

Mcnonb3yetcs B HekoTopom IT
obopynosaHuu, rae Tpebyrotcs 6onblime
TOKU, HANpUMep B MOLLHLIX paboumx
CTAHUMAX U CepBepax, UCTOUHUKAX
6ecnepebOHOro NUTAHUS, CeTeBbIX
poyTepax, U T.n.

IEC 60309 — 3TO cemelNCTBO BUSOK Ha
6onbluMe TOKU U HanpsaxXeHUus.
Bbrnyckarotcsa coeauHeHus Ha 16, 32, 63,
125, 250, 400, 630 1 800 Amnep! Yauwe
BCEro B HAWMWX CUCTEMAX MPUMEHSHOTCS
ANA NOAKNHOYeHUs YCTPOUCTBA
6ecnepe6OnHOro 3M1eKTPONUTAHUA B
LKAy € annapatypou.

Pa3bém A0BOSMBHO OTBETCTBEHHBIU, U
paboTaTb ¢ HUM AOMNKHBI TOSBKO Te
COTPYAHUKU, KOTOpbIE UMeroT
COOTBETCTBYHOLWMM CEpTUPUKAT Ha
paboTbI C 31eKTPUYECTBOM.

LiseT kopnyca onpenenser HanpaxeHue,
Ha KOTOpOe 3TOT Pa3bEM PACCUUTAH.
CuHWiA — 310 200-250 BonbrT.
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PowerCON — 370 anekTpuveckuii pasbem
paspaboTku komnaHuu Neutrik ans
NOAKNFOYEHUS 3MeKTPONUTAHUS K
obopynosaHuo (Yalle Bcero K
NPOXeKTOpam CLieHUYeCKoro
ocselyeHus ). OH BLIrNSAUT U paboTaeT
GHANOTUYHO 3BYKOBOMY PasbeMy
speakON 3Toro xe npoussoauTtens. Bce
KOHTAKTbI B pasbéme MOSTHOCTbHO
U30NMPOBAHBT AGXKE MPU OTKNHOYEHUMU.
Haunbonee pacnpocTpaHEéHHas Bepcus
powerCON nposoauT Tok ao 20 Amnep.
Pasbém BbInyckaetcs B ABYX HAMEPeHHO
HeCOBMeCTUMBIX BAPUAHTAX, KOTOpLIE
HEeBO3MOXHO COeiMHUTL BMecTe. Tun A
CUHUIA U UCNOnb3yeTcs ANs UCTOYHUKOB
nuTaHus. Tun B cepeIit 1 ucnonbsyertcs
Ans notpebuteneii sHeprum. Kabenb
0653aTeNbHO AOMXeH coaepXaTb
Pa3bEMBI PasHOro LiBeTa Ha KOHLAx.

[ns 3TUX BUNOK MMerOTCS OTBETHbIE Ya-
cT\ — posetku. Paccmatpueath ux no-
ApO6HO 0cO6Oro cMbICNA HEeT — rnaBHoe
He NbITATbCS CUNOU BNUXHYTH BUSKY B
HeBepHyro po3eTKy. Ha KapTuHKe Huxe
MOKA3aHLI PO3eTKU Pa3sHLIX CTPAH — 3a-
O[IHO BCMOMHULLIb UX PIAru.

187

Y 3neKTpuKoB ecTb npa-
BUIIO pacnosaratb gasy
B pO3eTKe Cnesa, a HoMb
cnpasa. CTapaiics 310
BbIMOJHATD.
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Ona Tex, KOMy UHTepecHO

NHoraa Ha 06bekTax BCTpevaroTca po3eTKMU KpacHOro LBeTa Unu ¢
KpAaCHOM BCTABKOW BHYTPU U C AOMNONHUTENbHBIM WTLIPLKOM. ITO
PO3eTKU CO CTABUNU3UPOBAHHLIM MUTAHUEM AN KOMMNbFOTEPHOM
WU OPUCHOM TeXHUKU. He HaAO0 K HUM NOAKNIHOYATb CBOW Nepgo-
patop.

A BOT LWTLIPEK obecneymBaeT NpasuIibHoe pacnonoxeHue BUMKU B
po3eTke, YTO 6bI Pa3a U HOMb NONAAANM KyAa HYXHO. 3T0 0cobeHHO
GKTYasIbHO ANS YCTPOCTB C GHANOFOBLIMU CUTHANIGMU, KOTAG NPU
HenpasUIbHOM MOAKIIFOYEHUU MOTYT BOSHUKATb HABOAKU.



\@ CoseT ot Tletpa Tletposuua
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Ecnu B poseTke anga noakntoveHUs npumeHeHa BUHTOBAS
KJfleMma Ha 2 NpoBOAA, a MPOBOA NOAXOAUT TONbKO OAUH,
peKOMeHAYHO COTHYTb ero KaK MoKasaHo Ha PUCYHKe, U Toraa
3GKMM NOMy4YaeTcs ropasao HaaéxHee.

MOHTaX 3/11eKTPOYCTAHOBOYHBIX U3AenuiA

dneKkTpUYecKue WUTKM

Yawle Bcero anekTponuTaHue 06opyaoBaHUa Ha obbekTe obecneun-
BAFOT IS1IEKTPUKU MO UHPOPMALIMK U3 NpoekTa (3TO ONUCbIBaeTca B
pasgenax ¢ 3aAaHUSMU CMeXHLIM cucTemam). Ho uspeaka BcTpeva-
FOTCA cnyyam, Koraa obecneyeHue 3nekTponuUTaHUem Hawero obo-
PYAOBAHUA AOMKHBI BEIMOMHUTL MBI CAMOCTOATeNbHO. M Toraa npu-
XOAUTCA NPOKNAALIBATH CUMOBbIE Kabenu U MOHTUPOBATL 3M1eKTpU-
UeCKMe UMK, Kak UX ellé HasbIBaroT, pacnpeaenuTesibHbIe WUTKU.

B Hawmx npoekTax yalle BCero NpUMeHsoTCa
WUTKM Ana HanpaxeHut meHee 1000 BonbT. B
30BUCUMOCTU OT NpPOEKTA LUUTKU MOTYT bbITb
PA3SINYHBIX Pa3MepOoB U CIOXHOCTU. M cama KoH-
CTPYKLMUS KOpNyCa MOXeT 6bITb pasfIMYHOU, B 3a-

BUCUMOCTU OT MecCTa KpenseHua LWWUTKa.

TECHNO



BHYTpU WMTKA ANS YCTAHOBKM MOAYyNeit HaXOASTCA OAHA UMY He-
cxkonbko DIN peek. MMeeTca HecKOMbKO TUNOB TAKUX peeK, HO B
HALWMX CUCTeMaX Yallie BCero UcnoJsiblyertca perka tmuna «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 umerorca u
MOZAYJIN 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 auggepeHuUManbHeIi asTomat. Ero crasart
Ha BBOAE 3J1eKTpUYecTBa B WMTOK. TTpeaHasHayeH ans .
3aWUTBI NHOAel U 060pyAOBAHUS OT NOPAXeHUa To- E F
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Kom. Celiuac 6e30MacHbIM TOKOM yTeuku cumtaetcs 30
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munnuamnep. ObbruHo Takme Y30 TbI U byaelub ycTa- PP
HaBNWBATb. YTO6LI YCTPOMCTBO paboTano NpasuIbHO, K

HeMy NOABOAATCA U asa, U HomMb. Pasaensatb HOMb U pasy no pas-
HbIM NOTpebuTensm MOXHO ToNbko nocne sbixoaa us Y30. Cneam
3G 3TUM NMpPU MOHTaAXeE.

ABTOMAT, UNU aBTOMATUYECKUM BbIKMroYaTenb. OH

['G

npeAHasHaveH ANS OTKIIFOYEHUS U 3aLWUTLL OTAesb- .
~ .ybbnudm
HBIX Lenen nuTaHus obopyaosaHus. Bnepebre 6b1n

paspaboTaH B 1924 rony BMecTo UCNOMb30BAHUA \

NNABKUX NpefoXpaHUTenen.

B

TTpy MOHTaXe TaKMx aBTOMATOB 06paLLai BHUMAHUE HA MAKCUMATTb-
HBLIW TOK U TUN MO TOKY pacuensieHns. MaKCUMAnbHLIA TOK KaXAOTro
aBTOMATA AOSXeH 6bITb YKa3aH B NpoekTe. TUn 06bI4HO 3a6bIBAFOT
YKa3bIBATb, MO3TOMY MpPU CAMOCTOATENbHOM BbI6Ope aBTOMATa Ha



0b6beKTe BOCMOMb3ycsa 3TOM pekoMeHAALUEeN.

CpabatbiBaeT Npy npesbIleHUn Toka B 3-5 pas. Nyuwe

Tun B o
NPUMEHATb AN OCBelleHUs UMW ATIMHHBIX JIUHUIA.

CpabatbiBaeT Npu NpesbIweHun Toka B 5-10 pas.

Tun C
OnTUManbHoO ANg 60NbWMHCTBA Hawero 0bopyAoBaHUS.

CpabaTtbiBaeT npu npesbiweHun Toka B 10-20 pas. 310
Tun D | 6onblume NyckoBbIe TOKU, B HAWMWX NPOEKTAX TaKoe
BpSA NU HaUAETCA.

TTpu 3aTaxKe NpOBOAOB B ABTOMATAX HYXHO cO6NOAATL OMNpeaenéH-
HbIM MOMeHT. Ero 4acTo nNULYyT Ha KOpnycax yCTpOMCTB UNU B Nac-
nopte. Y nyJwe Bcero nonb3oBaTbCs NpU MOHTAXe CneLlmnanbHom
AVHAMOMETPUYECKOM OTBEPTKOU. HO MBI He 3M1eKTPUKU, U BpaA N Y
Teba byaeT Takas OTBEPTKA Ha obbekTe. ECTb pasHbIe COBeTLI, Kak
NPABUMBHO 3aTAHYTb BUHT HA KNemme, MOXellb MOUCKaTb Ha npo-
cTopax MHTtepHeta. 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
HAXOASTCS OHU B MNACTMACCOBOM KOpryce, CZIOMATb KOTOPLIN, 9 Ay-
maro, Tebe noa cuny. Tak UTO He NepecTapaiics.
ABTOMATBI BbIMYCKAFOTCA KaK OAHOMNO-
TTposoaa, noasoaswme
NFOCHbIE, KOTOpbIe pa3pbIBAFOT TOSIbKO
NpOBOA, (Pasbl, TAK U ABYXMOMHOCHbIE,

3MeKTpUYeCcTBO K aBTO-
MaTy, No NpasUnam

KOTOpbIe paspbIBAFOT U gasy, U HOSb. HYXHO NOAKMFOUATb K He-
Taxkue aBTOMATHI NPUMEHSFOT ANA MOABUKHOMY KOHTAKTY. Y
BNAXHLIX MNOMELLEeHUU WU ANg NuTa- 60SIbIWUMHCTBA ABTOMATOB
HUa 060pyAOBAHUS BHE NOMeELLeHUI. OH HaX0AUTCH CBEpXY.

TECHNO
M5 i



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 Hanbonee LieHHoe obopyaoBaHUe
OT HeUCnpasHOCTEeN.

BCTABNATb 2 NPOBOAGA, TO OHU 0693aTeNbHO AOMXHBI 6bITH

opHoro pasmepa. MHaye npu 3aTarMBAHUU KIeMMbI XOpOLIO
3WKMETCA TONbKO 6onee TONCTLIV NpoBoA, a 6osiee TOHKUIA
6yneT 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 ellé perku bb18aroT? MHTepecHo?

Bce onpenensertca npopunem camovi penku. I'peyeckas bykea
omera nuwetca Tak — (). TTepesepHU e€ BHU3 ronosou U nony-
UMUTCAa NPOPUNDL NPUBLIYHOU Tebe periku. [lBa Apyrux TUNA peek
TOXe Ha3BanW B 4eCTb 6YKB, HG KOTOpbIE MNOXOXU UX NPOPUNN.

r—r L1 [

Petika Tna «)»  Pelika Tuna «C»  Pelika Tuna «G»



C BN
Moaynu 45x45

~— —  ®paHuy3sckas komnaHusa Legrand paspaboTtana cneum-
\ QNbHLIN POPMAT 3NEKTPUYECKUX MoAyneli (po3eTok)
ANS NpUmeHeHus B kabenb-kaHanax. opmart okasancs
_ OYeHb YAAYHBIM, U MHOTUE KOMMNAHUU B MUupe (BKNFoYas
W POCCUICKUE) CTANM BLINYCKATb Takue moaym. Nx
pasmep coctaenan 45 Ha 45 mm, oTcroaa U HasBaHUeE BCeX dNemeH-
TOB AaHHOrO popmata — 45x45.

B HacToslee Bpems umeeTcs OYeHb LWMPOKUIA BbIOOP TAKUX MOoAy-
nen, HA4YUHAS OT INEeKTPUYECKUX PO3eTOK CAMBbIX PA3HLIX TUMOB,
BBIKFOMATENel, Moaynel ¢ pasbemMamm Ans CNaboTOUHbIX CUCTEM
U npovee. A HaNMUMe MOAyNel ANs YCTaHOBKM 35iemeHToB King-
stone BoobLe paclimpseT 3TOT nepeyeHb MHOTOKpaTHO. Kpome mo-
Ayneii ¢ pasmepom 45x45 umetoTca U 3nemeHTLI NONOBUHHOM LUK-
PUHBL ¢ pasmepom 22.5x45. Ix MOXHO ycTaHaBNMBATL NONAPHO.

[na ycTaHOBKM 3TUX MOAyJ1el BbINYLLEHO MHOXeCcTBO CynnopTos,
KOTOpbIe MOryT 6bITb YCTAHOBMEHBI B CaMbIe pasninyHbie mecta. Mx
KOHCTPYKLIMS NO3BONAFOT MOHTUPOBATL KAK OAUHOYHBIE MOAYNU, TAK
W MO HecKomnbKy Moaynen BmecTe.

Yale BCero B HAWMX NpOEKTAxX 3TU MOAY U
MOTYT BCTPETUTbCS Tebe B HACTOSbHBIX UNN
HAMOMbHLIX NFOYKAX, FAe NpUAETCS HabupaTb
U3 HUX BCEBO3MOXHbIE KOH(PUIypaLmm no
npoekTy. N 31a rubKocTb saBnseTcs orpom-
HLIM MSFOCOM AAHHOTO Ppopmara.

TECHNO



M uyTO Xe mbI Aenaem?

Ecnu TbI fOWEN A0 3TOrO MecTa, TO MO3HAKOMUIICS U C BUAEO, U CO
3B8YKOM. TTOHSAN, UTO CUCTeMbI ynpasneHUs 06 beAUHAHOT BCE B efin-
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 HYXHO U3 3TOro YTO-TO NOCTPO-
UTb. Y BOT TYT MBI KpaTKO MOCMOTPUM, YTO Xe MONy4aertcs B pe-
3ysibTaTe COBMeCTHOW paboTbl Tebs U TBOUX Konner.

KoHeuHo, oblieHuem ¢ 3akasymkom, paspaboTKom NpoeKTa U MHo-
TMMU APYTUMU BELLLAMU 3GHUMAFOTCS UHXeHepbI U UX PYKOBOAU-
Tenu. Ho v Tebe xenatenbHO NOHUMATb OCHOBHbIE AeTaNU NpoeK-
TOB, BeAb paboTaTh C OTKPLITHIMU FNA3GMU 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
€BOU 0CObeHHOCTU. Y HebOonblIOW NeperoBOpHOM KOMHATLI Masio
WUCTOYHUKOB CUTHANOB U COBCEM MANO 3KPAHOB. A Y 60NbLUIMX CUTY-
GUUOHHBIX LIEHTPOB KOJINYECTBO UCTOYHUKOB CUMHANOB (XOTS 6bI
TeX Xe KOMMboTepoB) MoxeT 6bITb COTHU. [la U 3KpaHamm Tam mo-
XeT 6bITb OKpYXeHO BCE NpOCTPAHCTBO. Ho BCE paBHO, y BCeX 3TUX
CUCTEM UMeHOTCS 0bLLMe SMeMeHTLL.

[aBaii KpaTKO paccMoTpUM UX.



McTouHuKu uHgopmaumm

KoHeuHo, BCE BCeraa HAUMHAETCS C UCTOYHUKOB UHOpMmaumu. B
HalweMm clyyae, BO-NepBbIX, 3TO U306paxeHUs — Kak ctatuyeckue
KGPTUHKU, TaK U XUBOE BUAEO. A TaKxe pasHOO6PA3HbIM 3BYK.

TTepeuncnaTb UCTOUHUKU MOXHO OYeHb aonro. EcTb Takme Buaeo-
WUCTOYHUKU, KK KaMepbI UNU [OKYMeHT-Kamepbl. OHU OBLIYHO HU-
yero, Kpome U306paxeHU, He BLIAAFOT (XOTA BAPUAHTLI U TYT UMe-
roTCcq).

Ona Tex, KOMy uUHTepecHO

B Hawmux npoekTax yalle BCero UCnosb3yroTCs BUAEOKAMEpLI C BPa-
LaroLLeNCs TONOBKOM, KOTOpbIEe MO3BOMAHOT MOKA3LIBATL PA3SIUYHbIE
mecTa B nomelleHun. ¥ uHxeHepsI Has3bIBAKOT UX CTPAHHBIM TEpMU-
Hom PTZ-kamepbr. OTKyAa NOSBUNOCH TaKOe HA3BAHUE?

Camo cokpalleHue PTZ — 370 nepsbie 6yKBbI OT GHMTUUCKUX CNOB.
Pan, T0 ecTb NaHOpammpoBaHue, Npollie BpallieHUe BOKPYT BepTU-
kanbHou ocu. Tilt, unu HaknoH Ha pycckom. N Zoom o3HauyaeT yse-
nuYeHue, Unu NpubnuxeHne KapTUHKK (OTCHOAA U FOBOPAT NPO
3yMMUpOBaHUe).

TTpu HacTpoMke cUCTeMbI TaKMe KaMepbl MOXHO HANpasUTb Ha
onpefeniéHHbIE TOUKU B NOMELLEHUAX U 3aNOMHUTL UX MOSoXeHUe.
370 Ha3bIBAETCA COXPAHUTL NpeceTbl (OT HFMUUCKOrO TepMUHA
preset). U npu 3TomM UHXeHep MOXeT NonNpocUTb Tebsa nocuaeTb Ha
KaKkux-nubo mectax ans 6onee TOYHOM HACTPOMKMU.

K UCTOUHUKAM 3BYKG OTHOCATCA MUKPOGPOHBI, PAAUNOMUKPOPOHBLT U
KOHrpecc-cucTemsl. TTOHATHO, UTO KpOMe 3BYKA XAATb OT HUX He-
yero.

TECHNO
. NEPIA



Ona Tex, KOMy uUHTepecHO

HaeepHoe, TbI yxe cnbIlwan, Kak Ha 06beKTax UHXeHepbl NpoBeparoT
paboTy MUKpOPOHOB. OHU NMPOU3HOCAT pasHbIe CMOBA UMM LIUPLT U
CNYLUAFOT, KAK 3TO 3BYYUT. A NPOPECCUOHABI TaK BOObLLE NoBTO-
pAFOT MHOFO Pa3 «COCUCOYHas»!

Kak Hu cTpaHHO, HO ecTb TOCT Ha Te ¢pasbl, KOTopbIe HYXHO roBo-
PUTb B MUKPOPOH MpU NpoBepKe. M OHW OTNUYAOTCA TeM, YTO B HUX
COAEPKUTCS MAKCUMASIbHOE KOJIMYECTBO pasHbIX OYKB U UX coyeTa-
HUM. W ecnn Tebs 370 3auHTepecyeT, TO HaWAU CAM B UHTepHeTe 3TU
(Ppasbl, U TOFAA ThI CMOXeLUb NOKA3aTh UHXeHepy, YTO TOXe Koe-4To
3HaeLws!

Ona tex, KoMy uHTepecHo

Ecnu TbI MHTepecoBanca napameTpamm MUKpOCPOHOB, TO Mor obpa-
TUTb BHUMAHWE Ha TAKOW, KaK XapaKTepucTUKa HanpasneHHocTu. To
eCTb, KAK MUKPOOH CIbIWMUT Teba C pasHbIX CTOPOH.

NmeeTcsa HeckOnbKO TUNOB 3TOW XapakTepucTuku. Kakas byaer
HaNpaBIeHHOCTb ONpeaenseTcs KOHCTPYKLMeW Kanckonsa MUKpo-
(POHA, U He MOXeT U3MeHsTbCA. B Halwmx npoekTax yalle Bcero
BCTPeyaroTca criefyrolme TpU BapUaHTa.

HeHanpasneHHLIEe MUKPOGPOHBI, KaK TbI AOTAAASICA, MPUHUMAHOT
3BYK CO BCeX HanpaesieHnii OAHOBPEMeHHO.

KapauoiiaHeie MUKPOQOHLL Nyullie BCero cAbIWwat Tebs B Hanpasne-
HUW KanNcroNs U XyXe YNasrnearoT 60KOoBbIE 3BYKU.



CynepKkapAavoAHbIE MUKPOQOHEL eLlé MeHblle CIbILAT NOCTOPOH-
HUe 3BYKU, OHU OCTpOHanpasneHHsbIe. Mx Jallie Bcero yCTaHam-
BAFOT Ha CTONAX 3aCeAaHUI, YTO 6bI TBOU MUKPOEOH He NOACIYLUU-
BAN coceAa.

O6patu BHUMAHWUE, Cemyac YacTo NPUMEHSIFOTCS MUKPOQOHHBIE
MACCUBBI, U UX HAMPABMEHHOCTb MOXET U3MEHATLCS MPOrPaAMMHBIM
nyTem.

Ona tex, KoMy uHTepecHo

PaavomMuKpooHbLI AOBOMBHO YACTO BCTPEYaroTCs Ha HAWMX 06bek-
Tax. O6bIYHO OHU COCTOST U3 PYUHBIX UMUK NOSCHBLIX NepeaaTYUKoB
(To ecTb caMmx paaMOMUKPOPOHOB) U MPUEMHUKOB. Camu NpUEM-
HUKU YaCTO UMerOT Hebonblumne aHTeHHLI Ans npuéma curHana. OHu
pacnonararoTca 06bIMHO Ha 3aAHeN CTOpPOHe YCTPOUCTBA, HO MHOTAA
U Ha N1LEeBOU NaHesIn NPUEMHUKOB. A ecnu B NpoeKTe NpeasyCcMoT-
peHbI AONOSTHUTE bHbIE BHEWHWE GHTeHHbI, TO QHTEHHBI Ha CaMux
NPUEMHUKAX NPOCTO He YCTAHABMUBAIOT.

AHTEHHbI Ha MPUEMHUKAX AeNaroT TAKUMU, YTO OHU MOTYT NoBsopa-
UMBATLCS B pasHbIe CTOPOHLI. M 3T0 He npocTo Tak. Beab ux Hapo
YCTGHOBUTb B NPABUIIbHOE NOMOXeHWe. A KaK 3TO BbIrNaauT? He
3Haewsb?

[ns Hayana HAAO ySCHUTbL ANs cebs, YTO CUrHAN OT MUKPOEPOHA B
KQXABIA MOMEHT BpeMeHU NMPUHUMAET TOJSIbKO OAHA U3 GHTEHH, a He
obe. M paboTaeT TONbKO Ta, ypOBeHb CUrHANA Ha KOTOpOU 6onblue.
[anee HyXHO 3HATb, YTO PAAUOCUNHAN UMeeT TaK Ha3LIBAeMYHO MO-
NSpu3aumko, TO eCTb HanpaBieHUe BOSHLI B MPOCTpaHcTee. IT0
HanpaesieHWe onpeaenseTcs NonoXeHUem B NPOCTPAHCTBE AHTEHHbI
B NepeaaTyuke, TO eCTb B CAMOM paAMOMUKPOOHe. Ho yenosek
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MOCTOSHHO KPYTUT B PyKaxX 3TOT MUKPOGPOH, AQ U CAM ABUraeTcs no
NOMeLLEeHUH.

M Tenepb NOHATHO, YTO GHTEHHBLI B MPUEMHUKE AOMXKHBI pacnona-
raTbcs TaK, YTO6bI XOTA 6bI OAHA U3 HUX 6bINA MAKCUMATTBHO NOBEP-
HyTa napansenbHo aHTeHHe B nepeaaTyuke. 3To AOCTUIAeTCS B TOM
cnyyae, KOrAa Mexay HanpasrieHUAMU GHTeHH Ha NPUEMHUKe YCTa-
HosneH yron s 90°.

A BOT YCTAQHAB/TINBATL AHTEHHbI NapansiesibHoO abconroTHO beccmbic-

V¢ ®

Kpome TOro, umeetcs o4eHb MHOFO UCTOYHUKOB, KOTOpbIE BLIAAHOT
W BUAEO, U 3BYK OAHOBPeMeHHO. HaumHaa OT NpuBbLIYHLIX Tebe KoM-
NbHOTEPOB, BUAECOPEKOpAEPOB, CUCTEM COBMECTHOM paboThl, koae-
KOB BUEOKOH@epeHLni U npoyero.

J1eHHO.

TToaknrouaTbesa K cUCTEME UCTOYHUKU MOTYT CAMBIMU PA3HBIMMU
cnocobamu. K cyacTbho, ThI yKe 3HAKOM C pasfINUHBIMU UHTepgpeit-
CAMU U NOUMELLb, Kak BCE NpomucxoauT. M Koraa TeI Bpesaelub Jko-
YOK B CTOMeLWHULY, TO Tenepb MOHUMAellb, YTO 3TO TOXe OAUH U3
WUCTOYHUKOB CUTHANA, XOTA HOYTOYK K Hemy ellé He NOAKIIFOYeH.

O6paboTka BMAeO U 3ByKa

TTouemy BMAeO U 3BYK B OAHOM pasaene? TTpocTo oTaenuTL 0AHO
OT Apyroro B COBpPeMeHHBLIX CUCTEeMaX OYeHb CITOXHO. Beab OHU
KOMMYTUPYHOTCS U NepelaroTcs Yallie BCero BmecTe.

ﬂO.D.pO6HO OMUCLIBATbL BCE 3TO HeT HeO6XO4D.MMOCTM, Bedb OTAENb-
HbIE 3J1EMEHTLI YXe 661 YNOMSAHYTbI paHblUe B pAsHbIX pasaenax



kHUru. TTpocTto novmu, UTo Takas o6paboTka U nepeaaya CUrHanoB
SBNAFOTCS HEO6XOAMMOM YaCTbHO BCeX HALWMX NpoekToB. M ocHoB-
HbIe BO3AeMCTBUA OT CUCTEMBI YNpasrieHua 6yayT HanpasreHHbI
WMeHHo crofa.

BonblwmHcTeo cpeacte 06paboTkM cUrHANOB O6LIYHO COOPAHSLI B G-
NAapaTHOM LKAy UMK B HECKOMbKUX LIKA(AX B CIOKHBIX CUCTEMAX.
Ho uyacTb cpeacts 06paboTKU U KOMMYTALMU AONOSTHATENBHO pac-
KMAbIBAETCA NO nomelleHusam. KommyTtatop 1 nepeaatumk nog CTo-
nelHULEeN pSaoM C NHOYKOM TaK Xe OTHOCATCS K 3TOMY pasaeny.

OtobpaxeHue suaeo

A Kak 6e3 3Toro? Ecnu He 6yaeT KApTUHKU, TO HEMOHATHO, 3a4em
3TO BCE Aenanoch.

CpencTea oTObpaxeHUs rpy6o Aenatcs Ha UHAUBUAYASIbHLIE U Tpyn-
nosble. M3 HA3BAHU NOHATHA UX CNeELMPUKA.

B kayecTBe MHAVBUAYANBHBIX Yalle BCero Tebe BCTpeTaTcsa obbIy-
HbIe MOHUTOpPLI. HO U HeobbIUHbIE TOXe umeroTcs. BeposaTHo, Tebe
NPUAETCA CTONKHYTbCA C Bpe3HBIMU MOHUTOPAMMU, KOTOpbIE BbIe3-
XaroT U3 ctonewHuubl. OcobeHHo YacTo 310 bbieaeT B BUTT-nome-
LWeHUsaXx.

Ans rpynnosoro otobpaxeHus UCNOSIb3YHOTCS CpeAcTBa € 6oblmm
pasmepom NoBepXHOCTU OTobpaxeHUs. HaumHasa oT oTAenbHBIX BU-
AeonaHenemn, U Ao BUAEOCTeH, cobpaHHbIX U3 XK-naHenei unu us
CBETOANOAHLIX KabUHeToB. Henb3a 3a6b1BaTh U 06 BUACONpPOCKTO-
pax, XoTs UX AONA NOCTOAHHO yMeHbluaeTcs. M, KoHeuHo, pasnnu-
Hellwue AU3aUHepCKUe pelleHus, Koraa Ans oTobpaxeHUs mMoxeT
WUCNONb30BATLCA AGXKE CTEHA OFPOMHOMO AOMA.

TECHNO



Ona Tex, KOMy uUHTepecHO

TToyemy-To Nnockue Tenesusopbl (NaHenM) Bce NO MPUBLIYKE
Ha3bIBAFOT Nsiasmamu. Ho seab 310 HesepHo. [lasali KpaTko npobe-
XUMCA NO TeXHONMOTUAM NaHes e, YTobbI TbI MO NMpu 0bLeHUn
X0T8 6bI C AeByLIKAMU 61eCHYTb CBOEM FPAMOTHOCTBHO.

TTnasma — 370 AeUCTBUTENbHO NAaHesnU, B KOTOPbIX CBETUTCA
nnasma. A YTo Takoe nnasma? 370 COCTOSAHUE CneumnanbHoro rasa
(HeoHa) noa, AeUCTBUEM BNeKTpUYecKoro paspaaa. To ecTb B na-
Henu umeeTcs OrpoMHOE KONMMUYECTBO MASTFOCEHbKUX iUeek C ra3om,
U KAXAaS MOXeT CBeTUTbCA oTAenbHO. TTaHeneu Takux AaBHO HeT, a
BOT Ha3BaHWE MpPUKNEUNOCh.

LCD — 370 xuakokpuctannuyeckue naHenu (KK-naHenu). Camo
Ha3BaHWe NpPOUCXOAUT OT aHrnuickoro Liquid-Crystal Display (ne-
peBoAUTb HaA0?). B KaxaoM TouKe Ha 3KpaHe XUAKUEe KpUCTassbl
KpYTATCA BOKpYF CBOEM OCU, U TO 3GKPbLIBAFOT 3aAHUW CBET, TO OT-
KpbIBarOT ero. Tak U nostyyaeTtcs KapTUHKa. M Tenepb Tebe NOHATHO,
UTO TAKOW 3KPAH HYXHO MOACBEYUBATbL C3AU, UHAYE HUYero He yBU-
Avwb. BapuaHToB 3TUX NaHeneu MHOXecTBO, U OHU Haubonee pac-
MpOCTpaHeHbI cenvac.

OLED — camas coBpemeHHas TexHonorus. Ml TepmumH paclumepossbr-
BaeTcs kak Organic Light-Emitting Diode, To ecTb opraHuveckuis
ceetoamoa. Kaxaas Touka — 3TO maneHbKue LiBeTHbIe CBeTOAMNO-
AVKU (06bIYHO MO 3 WTYKM), KOTOpLIE U POPMUPYHOT KApTUHKY. A
MOHSTHO, Pa3 OHWU CBETATCSA CAMU, MO HUKAKOW MOACBETKMU He HYXHO.

P.S. TTouemy opraHuueckue csetoamoabi? OHU uTO, XuBbie? N cmo-
ryT HanacTtb? Het! He BonHyiica. TTpocTo B Xumum nrobie Belle-
CTBQ, B KOTOPbIX €CTb YrNepos, OTHOCATCS K OpraHUyeckum. Cmo-
Xelwb YraaaTb, KAKOW 31eMeHT COAepXKUTCS B 3TUX CBETOAUOAAX?



BuaeocTteHbr U3 cBeTOANOAHLIX NaHenel BbIrNSAAT ropasao npu-
BReKatenbHee. Y HUX HeT paMOK MexXay NaHensmu, OHU MOoryT
umeTb Nobyro opmy, nsrnbatbcs. Ho novemy xe OHU He 3axea-
TWUNU BECb PLIHOK?

TTepsoe — 370 UeHa. TToka OHU AOpOXe, HO 3TO 6LICTPO Ucnpasns-
etcs. [lanee — 3710 war nukcenew. TToka yto war y XK-naHenen ro-
pasao meHble. HO U 3TO TOXe UCMPABNSIETCS XOPOLIMMU TEMMAMU.
Tem 6onee, UTO ANS KOJINEKTUBHLIX CPEACTB OTOOpaXeHUs 3TO He
TAK U KPUTUYHO, BeAib CMOTPST HA HUX C HEKOTOPOU AUCTAHLUM.

A BOT KOJINYeCTBO OTOOPAXAEMbIX LIBETOB — 3TO UX OCHOBHOMU He-
AOCTATOK. Ha nepBbIN B3rasa KapTUHKA Spkas U LseTactas. M ka-
XeTcs, UTo nyulwe He 6b1BaeT. HO 3TO TONBKO Ha cneuunanbHoO noa-
FOTOBMEHHBIX KAPTUHKAX. A BOT XUBOe BUAEO byneT CMOTpeTbes He
oYeHb. OCTAETCA TONbKO HAAEATHCS, YTO CO BpeMeHeM UHXeHepsI U
3TO UCNpaBAT.

Ona Tex, KOMy uUHTepecHO

Kak u BcE npoyee, TeXHONOrMa NpOU3BOACTBA CBETOANOAHBIX Kabu-
HeTOB NOCTOSHHO passuBasack. TTonpobyem KpaTko onucatb UX Ans
O3HAKOMJIeHUS.

DIP — unu no-aHrnuiicku The Direct In-line Package. Ang kax-
AOTO LiBeTa TyT UCNONb3yeTCa OTAeNbHbIN CBETOANOA B OTACSIbBHOM
kopnyce. TTo3TOMy nierko NoHATb, YTO LWAr NUKcenen moxeT 6bITb
6onbwum, oT 6 MM U BbILWe.

SMD — Surface Mounted Device, T0 ecTb yCTPOUCTBO, MOHTUpYe-
MOe Ha NOoBepXHOCTb. TyT B OAHOM KOpnyce yxe no 3 cBeToAnoaa
(KpacHbIN, cUHUM U 3enéHbIn). U nalika MAET Ha NOBEpXHOCTU rops-
4yum Bo3ayxom. LLlar nukcena moxet 6b1Tb MeHblwe 1 mm. M uTobbI
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YMeHbLWUTb 3TOT War 661U NPUAYMAHBI MHOTOYUCITIEHHbIE XUTPO-
CTU, KOTOPLIMU U XBACTAOT MPOU3BOAUTESU, PACXBANTUBAS CBOM
MpOAYKT.

COB — unu Chip-On-Board. BonbHbIl nepesoa 3TOr0 «4mn Ha
nsiate», YTO U XapakTepusyeT TeXHOMOrnHO NpouseoacTea. CBeTo-
ANOABI He NPUNAMBALOTCS K MJiaTe, a BLIPALMBAFOTCS Ha Held. TTpu
3TOM KOpPMyCOB Y CBETOAUOAOB HET, MO3TOMY AT NUKCeneit MUHU-
maneH. TTpasaa U YUHUTL TaKMe NAACTUHBI He NoNyYuTCs. TONbKO
MEHSTb.

Cam NOHUMaellb, YTO STUMU TeXHOJIOTUSMU CMUCOK He OFpaHUYeH.
MmeeTca MHOXeCTBO UX MOAUPUKALIUIAL

ELLE HelaBHO MBI YACTO NMPUMEHSU BUAEOMNpoeKTopsL. Ho ceeTtoaun-
OfHbIe BUAEOCTEHBI YCMEelWHO UX BITECHAROT, XOTS ThI eLé CMO-
Xelb CTOSNKHYTbCS C BUAEOMNPOEKTOPOM U SKPAHOM K Hemy. TTouemy
3T0 npoucxoamT? M3-3a cneumeuKkm Hawmx npoexktos. Beap Hawm
OCHOBHbIe 06beKTbI NpeAHa3HaYeHbI Ans 06bIYHOU paboThbI, U B HUX
AOJIXHO 6bITb HOpMATbHOE OCBellieHUe. A MPOeKLUMOHHAS KapTUHKA
nyJle BCero BUAHA B 3aTEMHEHHOM USU NOSTHOCTLHO TEMHOM Nome-
LLieHUW, KaK B KMHOTeaTpe.

Ecnu pasmep 3kpaHa 1 mofenb NpoekTopa UHXeHepoM 6bINU BbI-
6paHLI NPABUIIBHO, TO He AOSKHO BO3HUKATL NPO6IiemM C UX MOHTa-
KOM B YKa3aHHbIe mecTa. Ho ecnu 4To-TO MellaeTt Ux pacrnonoxuTb
MO NPOEKTY, TO HUKOTrAa He MeHAW pasmellieHue CaMOCTOSTeNbHO.
EcTb MHOrO TOHKOCTel B HACTPOMKE reOMeTpUU KAPTUHKU, U NYCTb
3TU U3MeHeHUs NOATBEPAUT UHXeHep.



4\ B KayecTBe UCTOYHUKOB CBeTa BCE elle NPUMEHSHOTCA cre-

’ﬁf LManbHbIe namnel. bonblwe Bcero oHW 604Tca OTKNFOYEHUS
3MeKTpUYecTBa CKA4YKoM. ECnu TbI MOHTUPpYeLb TaKOW Npo-
eKTOp, U OH BKJIFOUUNCA, TO 0693aTeNbHO AOKAUCH OKOHYA-
HUS NpoLecca OXNaxaeHUs NIamn, U TOSIbKO Nocre 3TOoro oOT-
KNHOYaW 3NeKTponuTaHue.

Ecnu Tebe npuaértca 3ameHaTb CAMOCTOATENbHO JIAMMbI Y NPOeKTO-
POB, TO UNTAM CHAYANA UHCTPYKLMFO U CTPOrO BLIMONMHAM BCE peKo-
MeHAaUMU. 3ameHa JIaMn, 0CO6eHHO Y MOLUHBIX MPOeKTOpOB, AO-
BONMbHO onacHas Wryka. OHW UHOrAQ XOTAT B3opBaTheca. M HUKoraa
He TpOraiA NamnbI FOSILIMU PYKAMU, AAXKe KOTAA OHU XONOAHbIe.
TTpuKOoCHOBeHUA OCTABNSFOT HEBUAUMbIE CreAbl Ha CTeksle, U Takue
NAMNbI 6bICTPO BLIXOAST U3 CTPOS.

Ona tex, KoMy uHTepecHo

B HacToslee Bpema ANs (pOpMUPOBAHUA KAPTUHKU B BUAEOMPOEKTO-
pax UCMOMb3yrOTCS iBe OCHOBHbIE TeXHOOrUM.

LCD — Haperocb, Nepesos TbI He 3a6b1n? Camy MaTtpuLly Aonroe
Bpemsa ymesia BbINYCKaTb TOMbKO AMNOHCKAa komnaHus Epson, koTo-
pas U NPOAABANG 3TU MATPULILL OCTANbHLIM NpoussoauTensm. TTpo-
CTO NpeAcTaBb, KAKOM APKUM CBET NPpU BLICOKOW TemnepaTtype npo-
XOAUT Yepe3 3Ty MasSIeHbKYHO MaTpULly, U OHA He AOMXHA NpU 3TOM
BbIrOpaTb.

DLP — unu no-aHrnutickum Digital Light. OcHoBol cnyxuTt mukpo-
CXeMa C MUNTUOHAMU MANHFOCEHBKUX 3epKas, KOTopbIe MOTYT NOBO-
PaYUBATLCA BOKPYT OCU. BbINycKaeT Takme MUKpPOCXeMbl BCero 0aHa
KomnaHus B mupe — Texas Instruments. 3Ta TexHonorus obecne-
UMBAET HaUBLICLUYHO SPKOCTb Y NPOEKTOpPOB, KOTOPOWU He MOryT AO-
CTUMHYTb BUAEONPOeKTOpLI C MaTpuLien LCD.
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OssyuusaHue

Xopolwwii 38yK — Halwe Bce!

[ns Bocnpou3sseaeHUa 3ByKa B HAWMX MPOEKTaX NMPUMEHAHOT Camble
pasHoobpasHbIe aKycTU4eckue cuctembr. Bce oHu umerot pasHoe
npeaHasHaveHue. Bua u konuyectso onpeaenaroTcs UHXeHepom
WU 3BYKOUHXEHEPOM B CITOXHBIX CUCTEMaXx.

[lns NpocToTbI MOXHO 3aNOMHUTb, YTO NOTONOYHbIE AC NpeaHasHa-
YeHbI A1 MOHO(OHUYECKOTO 3BYKA, U Jyulle BCero BOCNPOU3BOAAT
peub. XOTS U My3bIKAG OT HUX MOXeT 3By4aTb Hennoxo. HacTeHHbIe
AC MOryT (pOPMUPOBATbL CTEPEO UM MHOTOKAHANbHLIN 3BYK. YTO
MO3BONSET CNYLWATb MY3bIKY UITU CMOTPETb KUHO.

OTAenbHO MOXHO YNOMSHYTb cabByepbl, KOTOpbIe NnpeAHasHaYeHbI
AnNS BOCNpoOU3BeAeHUs HU3KUX YacToT. Xopolwme cabbl ¢ rpamoTHOM
HAQCTPOMKOM AeNaroT 3BYK 3HAUUTENbHO UHTepecHee.

\@ Coeet ot Tletpa TletpoBuua

Koraa TbI MOHTUpYelub akycTUYeckue cuctemsr (0ocobeHHo
cabBycepbI) B MOTONOK TUNA KAPMCTPOHI>, He NOEHUCH U
3arfisSHWU B 3aNOTONOYHOE NPOCTPAHCTBO. CTPOUTENU YaCTO
OCTABNAFOT HA NJINTKAX pasHbIv mycop. Ecnu ero He y6part,
TO B 3BYKEe MOXeT NosBUTbCS NPOTUBHLIN Apebesr oT 3Toro
mycopa, U Tebe camomy byaeT HenpUSTHO 3TO CILILIATD.

Ona Tex, KOMy uUHTepecHO

HaeepHoe, Ha 06beKTax Tl yKe BCTPeyanca ¢ akyCTUMeCKMMU CU-
CTeMaMU, KOTOpbIe BLITNSAAT KaK BbICOKAS, CPABHUTESbHO TOHKAs



KOJTOHKA CO MHOXECTBOM MASNEHbKUX AUHAMUKOB BHYTpU. Y uHxe-
HepbI HA3LIBASIU UX <JIMHEUHBIN maccus». Tak 3a4em 3TO U Koraa
npumeHseTca?

TyT Ha0 NOHATL HEMHOXKO PU3UKU. 3BYK OT AUHAMUKA pacnpo-
CTpaHseTCa BO BCe HAMpaBSieHUs OAHOBPEMeHHO — U B CTOPOHBI U
BBepX-BHU3. TO eCTb OH OcnabeBaeT OT pacCTOSHUSA He NUHeWHO, a B
ABa pasa 6bICTpee, TO eCTb B KBAAPATE OT pACCTOAHUS. A ecnu
CBepXy U CHU3Y AUHAMUKA NOCTABUTbL Apyrue ANHAMUKU, Aa eLUé U
MHoro? Toraa BeepX U BHU3 3BYKY pacrnpOCTpaHaTbCS He HaAo, Tam
eCTb TAKOM Xe OT APYrnX AUHAMUKOB, @ HYXXHO pacnpoCTpaHATbCA
TOJIbKO B CTOPOHLI. M ocnabneHue cTtaHeT NUHEUHBIM, TO ecCTb B 2
pasa 60nee MeaNeHHBLIM.

Tenepb MOXHO NOHATb, YTO €CNU YCTAHOBMEHa O6LIYHAS aKyCTUYe-
CKas cucTema, TO pSAOM C Helh byaeT rpOMKO, a BAANU Tule. Ay
NUHeHOro MaccuBa BAANU ToXe byaeT TUle, HO HEeMHOrO rpomye,
yem OT 06bIuHOM AC (Haaeroch, ThI He 3anyTanca). M npumeHatb nu-
HeliHbIe MACCUBLI BLIFOAHO B 3G11AX C ANMUHHBIM CTOSTOM, YTO6bI
AAQNBHUM YYACTHUKAM TOXe BCE 6bINO CIBILWHO.

CUCTeMBI KOH(PepeHLICBA3U

TTouemy-To nroau nrobaT oblwatbes. M Koraa Mbl Aenaem B pamkax
npoeKkTa HebosbLyHO NeperoBOpHYHO KOMHATY N 60sbLIOU KOHpe-
peHU-3an, y KnueHTa Bceraa nossnsercs xenaHue, 4to 6b1 6b1na
BO3MOXHOCTb CBA3ATbCS C APYrOM TOUKOU U 06CyAUTb TeKylume
Aena. [a ewg xenatenbHO yBUaeTb CBOUX cobece/HUKOB U No-
CMOTpeTb UM B rria3a (0cobeHHO aKTyasibHO ANsS PYKOBOACTBA).
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Bot TYT U NOABNAETCA HAlWa KOMNaHua U

npeAfiaraeT pasfiMyHbIe CUCTeMbl ANA ENCeTOND TINere
TaKkoro obueHus. Tbl MOXellb Noay- HA3BAHMUS KCUCTEMBI BU-
MaTb, a Kakas TyT mos ponb? Beap 310 ACOKOH(PEpeHLICBA3U»
WHTepecHO UHxeHepam. TTpocTo 3Han, BCE rOBOPAT KOPOTKO
UTO HACTPOMKA TAKUX CUCTEM OYeHb He- «cucTemsr BKC».

npocTas 3aaaya, 0cobeHHo 3TO Kacaetcs

38yKka. M He yauBnaics, ecnv UHxeHep NonpocuT Tebs noaonry
CYUTATb USIU TOBOPUTL B MUKPOEOH, a cam byaeT KonaTbCs B KAKUX-
TO NpPOrpaMMax HaCTPOUKM.

W camoe obuaHoe, 4TO Aaxe Nocne NOSTHOW HACTPOMKU BCE paBHO
3aKas3ymKy YTO-TO He NOHpasUTCH, U Tebe NpUAETCS ONATb CYUTATD.
M Tak no kpyry...

CueHuyeckum cseTt

TTpoeKTbI CO CLieHUYEeCKUM CBETOM He TaKue YacTbIe roCTU Y Hac.
Ho v oHu Toxe BCTpeyaroTcs, 0CO6eHHO B YHUBEPCAsbHLIX 3as1aX.

MoHTaX CBeTOBLIX NPUBOPOB MANO OTNIMYAETCS OT MOHTAXA Npo-
yero 0bopyaoBaHUs. HeKOTOPbIM UCKITFOYEHUEM SBISETCS MOHTAX
Ha cneumanbHbIe (PepMbI, KOraa UCNonb3yHoTcs CTPYOLMHBL. Bax-
HBLIM YCIOBUEM SIBNSETCA COOTBETCTBUE AMANA30HA pasmMeposB Y
CTPY6LMHLI AnAmeTpam Tpyb qpepmbl.

4\  Bce csetoBbIe NpubOpLI BCErAa UMErOT MecTa ANs KpenJse-

%ﬁ HUS CTPAXOBOYHBLIX TPOCUKOB, U B UHCTPYKLIMU 3TO 0bs3a-
TenbHO NOKa3aHo. HuKoraa He UrHOpUpYH CTPAxoBKyY, ecnn
CBeTOBOU NpUBOp YCTAHABNUBAETCA HA BBICOTE UMW MOA HAM
MOTYT NPUCYTCTBOBATL JIFOAM.

KonuuecTso 1 TMN cBeTOBLIX NpUbOpOB OnpeaenseTca nNpoekTom. M
Tebe AOCTATOUHO 3HATb UX OCHOBHbIE BAPUAHTBI, YTOOLI MOHUMATD



YKa3aHUsS UHXeHepa, Kyaa YTo KpenuTb. [la v Ans cBoero passutus
XOPpOLWO 6bI 3HATb OCHOBHbIE MOHATUA Y CBETOBOIO 060pYyAOBAHUA.

B kauecTBE OCHOBHBIX UCTOYHUKOB CBETA Ydllie BCErO UCMOMb3yHOT
PAR npoxektopbl. TepmuH PAR nponcxoamT oT aHrNUMCKUX cros
Parabolic Aluminized Reflector, uto nepesoautca kak TTapabonuue-
ckun AnromuHuessbrt Pecpnextop. OHW 6b1BarOT NUbO € benbim,
nM60 C LUBETHBIM CBETOM, YTO OnpenesisSeTcs TUNOM UCMONb3yeMbIX
CBETOANOAOB.

Kpome 3TOro 4acTto Ucnosb3yroTcs NPOXEKTOpLI C BpaLLaroLLencs
rONOBOW, KOTOPAsk MOXET BPALLATLCA U HAKMOHATLCS B pasHbIe CTO-
poHbI. TTpU MOHTaXe 3TUX NpOXeKTopos 0cobo obpalla BHUMAHUE
Ha HaAEXHOCTb U XECTKOCTb KpenneHus. TTpu spalleHun ronosbl
nosBnAroTCA 60NblUME AUHAMUYECKUE HArPY3KU, a BeAb TPACKA NpU-
6opa HeaonycTUMa.

Eweé napa TepmmuHoB Ang TBOero passuTUA. CBeT, KOTOPLIA HA3bIBA-
etcsa Wash, ssnserca paccesHHbIM AN MSTKOrO OcCBelleHUs npo-
cTpaHcTea. Ecaiv NpoxexTop CBETUT YETKMM HAMPABIIEHHBIM JTYHOM,
TO 370 HasbIBaeTca Spot. Ewe 6onee y3kue ceetoBbIe Nyyn BLIAGHOT
npoxektopbl Beam. [lanee cneaytot nasepHsie Usnyyatenu ¢ ny-
YOM KaK CTpyHa.

Kpome TOro, B CUCTEeMbI CLIeHNYECKOrO OCBelLeHUs BXOAAT U Apyrue
YCTPOICTBQ, KK CBETOBbIE, TAK U Npouune (Hanpumep, AbIMOBbIE Ma-
LMHBI, CTPO6OCKONLI U Npoyee). Ho € 3TUM TbI NO3HAKOMULLLCA YXe
Ha obbekTe.

Ans ynpasneHus Bcemu yCTPOUCTBAMMU Yallie BCero UCMoSb3yerca
npotokon DMX512, koTopblii yxe Tebe 3Hakom. Ha cammux yctpoun-
CTBAX OBLIYHO UMEHOTCA NAHenbKU HACTPOUKU, U Tebe, BOSMOXHO,

TECHNO



NpUAETCA CAMOMY HACTPAUBATL GAPECa PasHLIX YCTPOMCTB U HEKOTO-
pble Apyrue napameTpbl, 0CO6eHHO ecrin UHXeHep He 3aXo4eT nesThb
Ha BLICOTY.

\@ Coset ot Tletpa Tletposuua

TTpu coeanHeHUU WNHBL YNpaBeHns NocneaosaTenbHo ot
npubopa Kk Npubopy, B KOHLE LIeNOYKM Y NOCNeaHero npu-
60pa HyXHO 3aTepMUHUPOBATDL BLIXOA.

Ecnu Tebe He naayT rotoBOro TepmMuHATOpPA, TO ThI MOXeLlb
CAenatb ero camoctoaTesnbHo. [1na 3T0ro HyXxHo B3aTb 06bIY-
HbIU pasbem XLR «nana» u npunasts pesmuctop 120 Om k
KOHTAKTamM 2 U 3. 3TO U36ABUT WUHY OT LMEPOBLIX NOMeX.



TTpoussoautenu obopyaosaHus

Tenepb TbI HeMHOrO pazobparncs, Uto mel Aenaem. Octanocb No-
HATb, U3 Yero.

Ecnu TbI ONBITHLIN MOHTAXHUK, NPOPA6OTABLUMIA Ha 6OMbLIOM KOMU-
yecTBe 061EKTOB, TO C 060pPYAOBAHUEM MHOTUX NPOU3BOAUTENEIH
TI yXe CTankuancs. M 3Haelb AOCTOUHCTBA U HEAOCTATKU 3TUX
yCTPOUCTB (XOTA 6bI NO HeLleH3ypHLIM OT3bI-

BAM UHXeHepoB O HUX). Ho BeAb eCTb MHOTO
MHxeHepbl YacTo ro-

HaYUMHarOWKUX P€6$|T, KOTOpbIe NMOKa mano c
BOPST He Npou3Bo-

yem pabotanu. B ocHosHOM Ans HUX nonpo- AUTENM, a BEHAOPEL.
6yro AaaTb KpaTKyO MHOpMALIMIO 06 OCHOB- 370 MPOCTO CeHr,
HBIX NpPOU3BOAUTENAX 060PYAOBAHUS U AO- OT GHFAMIACKOrO
NOSMHUTENbHLIX U3AENUA ANS MySbTUME- cnosa vendor.
AUAHBIX CUCTEM.

KoHeuHo, 3TOT cnucok HenonHbIu. M apyrue uHterpatopsr B Poccuum
MOTYT UMeTb Apyrue npeanoyteHus. Ho TeI paboTtaews 8 TMT, u
TYT NpPeACTaBrieHbI B OCHOBHOM Te KOMMAHUU, KOTOPbIE MbI UCMOSb-
3yem B Hawux npoekTax. TTo3ToMy xoueTcsa HapeaTbcs, YTo 60nb-
LWYHO YacTb NpOU3BOAUTENEN, C KOTOPLIMU T MOXeELLb BCTPETUTLCS
Ha 06'beKkTax, OH NOKpbIBALT.

KcTaty, npaktuyeckmn Bce KOMMNAHUU, KOTOpbIe NepevncrieHbI Huxe,
UMetoT ropasao bonee WUPOKYHO HOMEHKNATYPY U3fenuii, Yem
HanucaHo. TTonpobyk cam NonasuTb NO UX CAUTAM U NO3HAKO-
MUTBLCS C OCTANbHOM NpoAyKLUUEn.

NTaK, HaQUYHEM.

TECHNO



Aberman AN
ABERMAN
EE—

OPUUMNANbHBINA CAUT KOMMAHUWU ecopro-av.com.

Toprosas mapka Aberman NpUHAANEXUT POCCUMCKON KOMMNAHUU
OO0O «3ko TTpo». LleHTp pa3paboTtkm Haxoautcs B Poccum, a npoms-
BoAcTBO B Kutae. BbInyckaeT oueHb WMpPOKUK cnekTp obopynosa-
HUs. B KaTanore MOXHO HAUTU NPAKTUYECKU BCE, HO 3TO Xe camoe
060pyAOBAHUE MOXHO HAUTU U Y MHOTUX APYTUX KUTAUCKUX CPUPM
NoA APYTUMU UMEHAMU.

Absen

23en

OPUUMANbHLIA CAAT KOMMNAHUU ANS
Poccuum absen.ru.

TTpoussoauTenb cBeTOAMOAHBLIX 3KpaHOB U3 KuTtas. Xopoluee kaye-
CTBO, @ CAMOE INABHOE, 3TO CepBUCHAS NOAAEPXKKA Ha TeppuUTopUmn
Poccuun. Yto oueHb Hennoxo Ans KUTAUCKOro npoussoauTens.

Adertech ADERTECH

OPUUMANBHBIN CAUT KOMNAHUU ANS
Poccum adertech.ru.

KomnaHus Adertech — 310 0AWH U3 BeaylMM POCCUMCKUX pa3spa-
60TUMKOB AN NPOPECCUOHANOB C NPOU3BOACTBOM B Kutae. Bernyc-
KaeT OYeHb LWMPOKUIA CneKkTp obopyaoBaHUs. B katanore moxHo
HaMTU NpakTUYeckn Bcé. Hy u npustHLIN 60HYC — xopolas noa-
AepXKa, KOTOPOU TaK He XBATAeT Y HeKOTOPLIX NMpou3BoAUTESIeN.


https://ecopro-av.com/
https://www.absen.ru/
https://adertech.ru/

AKG (Harman)

O@UUUANbHLIN CAUT KOMMNAaHUKU akg.com.
OtaenbHoro caita ans Poccum Her.

TTpoussoauTensb KavyectseHHOro obopyaosaHus us Asctpun. B
HALMX NPOeKTax Yallie BCero NpUMeHsroTCs NposoaHbIe U becnpo-
BOAHbIE MUKPOOHBL.

B HacToswee Bpems KOMNAHUA NPUHAANEXUT pupme Harman, us-
BECTHOMY NPOU3BOAUTENHO 3BYKOBOIO 0bopyaosaHua. A cama Har-
man NpUHaAANEeXUT KOMNaHUM Samsung.

Allegri (Annerpu) é‘& AAAETPA

O@UUUANbHLIN CAUT KOMNaHuu allegri-group.ru.

Poccuiickuin npoussoauTenb pasnnyUHbIX KpenneHui, kapkacos Ans
BUACOCTEH U MHOTOro Apyroro. Xopolueit 0co6eHHOCTbHO sBnseTcs
BO3MOXHOCTb 30KA3a HECTAHAAPTHLIX peleHUt NOA KOHKpeTHbIe 3a-
AauM.

Cant komnaHum amphenol.com. Poccuiickoro
CAMTa Y KOMNAHUU HerT.

O6pasoeaHHas B 1932 roay B Ymkaro komnaHus American Phenolic
Corporation 1O cux NOp sBNSETCS NPOU3BOAUTENEM KAYECTBEHHBIX
Kabernevi U pasbEMOB, AA U APYrOU NpOAYKLUUU. CBOU pa3bEMBI OHU
MOCTABNAFOT HA KOHBelepbl Ans c6opku roToBbIX Kabenen Beaylmx
npoussoauTeneun.

TECHNO


https://www.akg.com/
https://allegri-group.ru/
http://www.amphenol.com/

P

HARMAN

AMX

nobanbHLIN CaUT KOMNAaHUM amx.com. Bepcum
canta ans Poccum Her.

PaHbwe yacto ucnonbsosanoch obopyaosa-
WMHTepecHo, uTto

AMX kynneHa Har-
man, a Harman xyn-
nNeHa Samsung.

HUe YNpasreHns U KOMMyTaLmMmn BUAEO B
MPOEKTax, U KOMMAHWUA YCMEeLWHO KOHKYpUpO-
Bana c Crestron. Ho B nocneaHee spems e€
BbITECHSFOT ApYyrue CUCTEMBI YMpPaBeHUs.
TTo KpaiHeli mepe, B HAWKWX NpOEKTaXx.

Antall ANTA L

CanT KomnaHuum antall.ru.

Poccuiickuii npoussoamnTens kpenneHun ans o60pyaoBaHUS U cne-
umanbHok mebenu. B npuHumne Hennoxow. [a n serbop kpenne-
HUW LUIMPOKUIA.

APC (Schneider) NrPC

by Schneider Electric

CanT komnaHum B Poccuu apc.ru.

OAauvH u3 nuaepos NpoussoacTea b6ecnepebonHLIX UCTOUYHUKOB NU-
TaHUs — KomnaHmua American Power Conversion us CLUA, koTopas B
koHue 2006 roaa 6b1na KynneHa gpaHLy3Cckol KomnaHuel Schnei-
der Electric. Ho npoaykuus ot 3toro He ctana xyxe. ¥ B Hawwmx
CUCTeMax akTUBHO UCMONb3YHOTCA annapaTHbIe cTovku, MBTT n
YCTpOICTBA pacnpeaeneHus 3eKTponmUTaHuS.


https://www.amx.com/
https://www.antall.ru/
http://www.apc.ru/

Arthur Holm

Cant komnaHuum arthurholm.com. OTaenbHOro

A

PYCCKOS3bIYHOrO camTta ans Poccum komnaHus

He nmeer.

McnaHckas KoMNaHWs, BLIMYCKAOLLAA OYeHb KayecTBeHHbIe cpea-
cTBA OTO6pAXeHUs u apyroe obopyaosaHue. OTIUYUTENIBHOW OCO-
6eHHOCTbHO MHOTUX MOAenel SBNAeTCS BO3MOXHOCTb aBTOMATUYe-
CKM NpsaTaTb 060pyAOBAHUE B CTOMELWHULY, YTO aKTyanbHo ans BAUTT
nometueHuii. Ho u ueHa cooteetcteyeT BUTT nomelueHuam.

ATEN

OPULMANbHLIA CAAT KOMMNAHUU
8 Poccuum aten.com.

ATEN

TaliBaHbCKAA KOMMNAHUA BbINYCKaeT 60NbLyHO HOMeHKNaTypy obopy-

AO0BaAHUA No 06paboTke n Kom-
myTaumm suaeo. OcobeHHo
cunbHa B obopyaosaHumn KVM u
yCTpOCTBAX ANA Nepefayu BU-
AeO Ha 6onblune paccToaHUA.

AononHuTenbHO KOMMNAHUA BbI-
nyckaeT cpeACTBa ynpasneHus
ANS MYNbTUMEANMHBIX CUCTEM.
Hennoxow BapUaHT 3a pasym-
HbIe AeHbry.

KVM? Yto 370 Takoe? Bce npo-
CTO — 3TO COKpalleHWe OT GH-
rnuiickux cnoe Keyboard, Video,
Mouse. TToa Takum cokpalueHrem
MOHUMQAOT YCTPOMCTBA, NO3BONS-
rolme 0AHOMY YenoseKy pabo-
TATb C HECKOSTbKUMU KOMMbrOTE-
pPamu 0AHOBPEMEHHO.

TECHNO

ARTHUR HOLM


https://www.arthurholm.com/
https://www.aten.com/ru/ru/

Audinate AUDINATE

O@UUMAnbHBIN CAUT KomnaHum audinate.com.
OtnenbHoro canta aAns Poccum KomnaHus He umeer.

O6opynosaHUe 3TOro GBCTPASTUMCKOrO NPOU3BOAUTENS ThI MOXeLLb
W He BCTpeTUTb Ha o6bekTax. Ho 3Ta komnaHus paspaboTana npoTo-
kon Dante, u cama BbINYCKAET MUKPOCXEMbI U MPOrPAMMBI A1
noAAepXKW 3Toro npoTtokosa. TToaTomy HeBuaUMO OHa byaeT npu-
CYTCTBOBATb BO MHOTUX HAWMX MpPOEKTax.

AV Stumpfl

®

stumpfl’
CanT komnaHum B Pocecuum avstumpfl.com/ru.

TTpoayKuUMS 3TOMU ABCTPUUCKOM KOMMNAHUU OTJINYAETCA O4eHb BbICO-
KUM KayecTBOM. Hy 1 LieHOoW. Ho NpoeKLMOHHbIe 3KpaHbL Nnyulue,
Yem 3TOW KOMMAHUU, OYeHb TPyAHO HaTU. [la u npovee obopyaosa-
HUe OTNIUYHO NOAXOAUT ANS HAWUX CUCTEM.

Barco BARCE-
CavT KomnaHum B Poccuum barco.com/ru.

OueHb Ka4eCTBEHHas U OYeHb foporas KomnaHua us benbrum. B
HALWMX NPOEKTax Ydlle BCero NpUMEHSHOTCS BUAEONpPOeKTOpLI U BU-
AeOCTeHbI, XOTa CMUCOK 060pyn0BAHUS FOpA3Ao Wmpe.

A ux suaeocteHbl U3 XK moHutopos Barco UniSee IT yHUKaNbHbI
TeMm, YTO CaMOCTOSATENbHO YCTAHABIIMBAFOTCS B A6CONFOTHO POBHYHO
nosepxHocTb. K10 yxe npobosan BbIpaBHMBATL NAHENU B BUAEOCTE-
Hax, TOT NOUMET.


https://www.audinate.com/
https://avstumpfl.com/ru/
https://www.barco.com/ru

behringer

Behringer

CanT KomnaHuu behringer.com. OTaenbHOro

PYCCKOS3BIUHOrO caiita Ana Poccum komnaHua He umeer.

CpaBHUTENbHO Heloporoe U KavyecTeeHHoe 3BykoBoe 06opynoBaHue
u3 MepmaHum.

Beyerdynamic y

CanT KomnaHum beyerdynamic.com.
Pycckosa3bIuHoOro camta KomnaHus He umeer.

beyerdynamic

MN3BeCTHbIM HeMeLKUA NpOU3BOAUTENb MUKPOGPOHOB U HAYLUIHUKOB.
B 2025 roay komnaHus npoaaHa KuTaLam, Ho byaem HaaesTbes,
UTO Ka4ecTBO 060PYAOBAHUS OT 3TOFO He U3MEHUTCS.

Biamp blClmp.

CanT komnaHum B Poccuum biamp.ru.

KomnaHuii, koTopble npoussoast obopyaosaHue no obpaboTtke
3BYKa, AOBOJSIbHO MHOrO. TTpocTo 3Ty KomnaHuo us CLLA xouetcs
BbIACNUTL KaK GKTUBHO Pa3BUBAOLLLYHO HOBLIE TexHoMoruu. M kpome
paboTbI CO 3BYKOM OHa passuBaeTt U 06paboTky BuAeO.

TTocne npuobpeteHus komnaHUu Apart B HOMeHKNATypy NpoayK-
LU BOLLNU OYeHb HenslioxXme aKyCTUYecKUe CUCTEMBI U YCUnuTenu.

TECHNO


https://www.behringer.com/
https://europe.beyerdynamic.com/
http://www.biamp.ru/

Blackmagic Design

0
Blackmagicdesign @
CanT komnaHuu blackmagicdesign.com. e

Cainta ana Poccuun He umeerTcs.

ABCTPANUIACKUIA NPOU3BOAUTENTb KAYECTBEHHOrO NPOPECcCUOHANb-
Horo BuaeoobopynosaHus. OTNUYAETCA OYeHb KOHKYPeHTHOW LieHoM
NpY OTNIUYHLIX NAPAMETPAX YCTPOMCTB.

Bosch @ BOSCH

CanT KomnaHum B Poccuum no HanpaeneHuro
NpogeccUoHanbHLIX cucTem boschsecurity.com.

TbI 3HaelWb 3Ty HeMeLKYHO KOMMNAHUKO Kak NpOU3BOAUTENS OTSIUY-
HBIX 3N1eKTPOUHCTPYMeHTOB. Ho Ux npogunb ropasao wupe, U B
HALWMX CUCTEMAX NPUMEHSETCS MHOXeCTBO UX YCTPOMUCTB.

Yale Bcero Ucnonb3yroTcs KOHrpecc-CUCTeMbl. TyT KoMnaHus
Bosch HecomHeHHbIM nuaep. AKycTUYecKue CUCTeMBI U yCunuTtenm
TaKkxe NpUCYTCTBYHOT AOBOJSbHO YacTo. M coBcem peako cenvac uc-
noJib3yem BUAeOKaMepbl.

Bose w -/ /L7 =

OPULMANbHBIN MeXAYHAPOAHBIN CAUT KOMMNAHUU
global.bose.com. MimeeTca Tonbko rnobanbHasa cTpaHULa, HO HeT
Bepcuu ana Poccuwm.

OTSINYHBIV NPOPECCUOHANbHBIN 3BYK. Bonblue HUYero u He HyxHo.

Ona Tex, KOMy uUHTepecHoO

JVHaMUKM BCexX aKyCTUYeCKUX CUCTem BCeraa 6bLnm HanpasieHb:
Ha cnywatens. ¥ UMeHHO UHXeHepbI 3TOU KOMNAHUU NpUAYManu


https://www.blackmagicdesign.com/
http://www.boschsecurity.com/
https://global.bose.com/

HANPaBNATb AUHAMUKU HQ CTEHBI, YTOOLI OTPAXEHHBIM 3BYK pacLum-
pan 3BYKOBYHO KapTUHY. Celdyac TaKoe pelueHue NpUMeHsHoT MHO-
rve.

Cabeus > Cabeus

OPUUUNANbHBLIN CAUT KOMMNAHUKU cabeus.ru.

Poccuiickuin npoussoauTtens 060pyaoBaHUS Ans KabernbHLIX cu-
cTeM. B Hawwmx npoekTax TbI cMOXelb BCTPETUTb annapaTHbIe
LUKACPLI 3TOM KOMMAHUU U Ka4YeCTBeHHbIe Kabenu.

Canare IELINLLFTE

OPUUMANbHLIA CAUT KOMNAHUM canare.com.
OtnenbHoro canta aAns Poccum KomnaHus He umeer.

TTpoussoautenb u3 CLLA oyeHb KayecTBeHHBIX kKabenew u pasb-
€MOB. J1erko MoOHTUpOBATb U NPUATHO paboTaTb.

Christie CHKISTIE

CanT komnaHum B Poccuu christie.pro.

KanugpopHuiickuii npousesoauTenb BUAEONPOEKTOPOB, Meauacepse-
poB, BUACOMNAHEIEN U MHOTOrO Apyroro. M3-3a BLICOKOM LieHbI
BCTPeYaroTCa OYeHb pefiko, Masio KTO MOXeT No3BONUTL cebe 3T0.

OuyeHb MHOTUE KMHOTeaTpbl B MUpe OCHALLeHbI BUACONPOeKTOpamm
UMEHHO 3TOU KOMNAHUW.

TECHNO


https://cabeus.ru/
https://www.canare.com/
https://christie.pro/

Crestron Electronics

(S

CarT KOMNaHuu crestron.com.
K coxaneHuro, oTAeNbHOrO pyCCKOS3LIYHOMO
camta ana Poccum komnaHus He umeer.

KomnaHua us CLLUA, ocHoBaHHas B
1972 rony B ropone Kpecckunne. B
Hawew 061acTU Upma cneumanusm-

TTepebIm NpoayKTOM

PUPMBI CTANO YCTPOMUCTBO
ANS AO3UPOBAHUA NOPLUU
pyeTcs Ha BbINyCKe YHUBEPCAnbHbIX MOHOLLErO MOPOLKa WA

CUCTEM YNPpaBIEHUA BCEM, YTO MOXeET 3aCbIAQHUU B KOPOGKM. %

ynpaenatbes. A yaobHble cpeacTsa KNUEHTOM cTasna KoOMMNaHus
pa3paboTKU HPaABATCS NMPOrpPaAMMU- Konrelit-TTansmonus.
CTAM.

Kpome 3toro umeetca obopynosaHue Ans KommyTauuum u obpa-
60TKM BUAEO U 3BYKA BBICOKOIO KNacca.

Cypress (CYP) @CYP

CanT KoMnaHum cypress.com.tw. CneumanbHOro
camta ana Poccum Her.

TTepenoeas TaiBaHbCKAs KOMMNAHUSA C LUIMPOKOU HOMEHKIIaTypom
obopyaosaHua. meroTca cpeacTBa Kak paboTbI ¢ BUAEO, TaK U CO
3BYKOM. A TAaKXe CUCTeMbI yrnpaBreHms.

PRE (KO EDKC
OpUUMAnbHLIN caUT KomnaHum dkce.ru.
OTeuyecTBeHHbINM NPOU3BOAUTENb MATEPUANOB ASISl MOHTAXA, Kpene-

e, NHOKOB U MHOTOro Apyroro. Ka4ecTBo ouYeHb AOCTOMHOE, a HO-
MEHKNAaTypa OrpoMHas.


http://www.crestron.com/
https://www.cypress.com.tw/
https://www.dkc.ru/ru/

1 I
O-Link D-Link

Cant komnaHuu B Poccuum dlink.ru.

3Ta TAMBAHLCKAS KOMMAHUS MPOU3BOAUT 6OSIbLUYHO HOMEHKNATYpy
CeTeBbIX YCTPOMCTB PasHOro ypoBHSA. XOTb Y HaC NpoeKTbI 6onblue
CBA3GHLI C BUAEO U 3BYKOM, HO 6e3 ceTel ceiduac HUKyaa, NO3TOMY
TbI CMOXellb BCTPeTUTb 060pyAOBAHME STON PUPMBI B PA3HLIX MpO-
exTax.

Ecoplast @ Ecoplast

OULMAnbHLIA CaUT KOMNaHUU ecoplast.ru.

Poccuiickuii npoussoauTens HeNIOXMUX maTepuanos Ans Kkabenb-
HbIX cucTem. LLinpokas HomeHKNaTypa NpoAyKLUUU NO3BONSET BbI-
MOMHATb MOHTAX NFO6OU CNOXHOCTU.

Element One El.lﬂ’"mT

CanT KomnaHuu elementonescreens.com.
CneuuanbHoro camta ana Poccum Her.

Hemeukuii npoussoauTeNb 04eHb AOPOrUX AUN3AMHEPCKUX MOHUTO-
poB. C HUMU TbI MOXelub BCTpeTUTbca B BUTT nomeleHusx.

Epiphan Video epiphan video
Cait komnaHum B Poccum epiphan.ru.

KaHaackas komnaHua — npousesoamnTesib 060pyA0BAHUS ANA 3aNUCU
W TpaHcnaumu Buaeo. HomeHknartypa He6onbluas, HO BCE paBHO Tbl
CMOXellb YacTO BCTPETUTb 3Ty KOMMAHUHO Ha O6beKTax.

TECHNO


https://dlink.ru/
https://ecoplast.ru/
https://elementonescreens.com/
https://epiphan.ru/

Epson EPSON

Cait KomnaHum epson.com. Ana Poccum umeerca
CAUT NOALEPXKM.

TTonHoe Ha3eaHWe komnaHuu Seiko Epson Corporation. TToatomy
TbI MOXeLlb MOHATb, YTO KOMMAHUS TAK Xe BbIMYCKAeT OTNIUYHbIE
yachl. Ho B HAWMX NpoeKTax ydlle BCero MPUMEHSHOTCS MpOeKTopbI
U AOKYMEHT-KaMepbl 3TOU PUPMBI. A ecniu y4yecTb, Yto LCD mart-
PULILI 3TOM KOMMNAHUW HAXOAATCA BHYTPU NPOEKTOPOB OYeHb MHOTUX
npoussoamTenei, To NOHATHO, YTO NMPOAYKLIUA BLIMYCKAETCA OYeHb
BBICOKOTO KJiacca.

Ona Tex, KOMy uUHTepecHO

TTepeoOHaYaNIbHO KOMMAHUS BBINYCKANA TOSIbKO pa3nuUyHbIe Yackl. Ho
8 1968 roay oHa BbINYCTUNA NepBbIv B MUPe KOMMAKTHLIN NPUHTEp
EP-101, koTopbIti cTan oveHb nonynapeH. M nocneayrowme npuH-
Tepbl pelunnv Ha3BaTb CLIHOBbSMU 3TOrO NpUHTepa, No3Tomy k EP
NpULIENUIU OKOHYAaHWE Son, TO eCTb CbIH. TaK U NOoMyYnnoch Ha3Ba-
Hue Epson.

Euromet =euromet

CanT KomnaHum euromet.com. Calita Ha
PYCCKOM s3bIKe HeT, HO umeeTcs 60blioe KOIMYecTBO CaUTOoB poC-
CUMNCKUX NAPTHEPOB.

NTanbsHckas komnaHua Euromet — 0AWH U3 CGMBIX U3BECTHBIX
npoussoauTene 060pyAOBAHUA AN MOHTAXA MYJIbTUMEAUNHBIX
cuctem. Ocobo xoueTca BbIAENUTD, YTO NPOU3BOACTBO BCErO ACCOp-
TUMEHTa NPOAYKLMU NPOUCXOAUT UCKNFOUUTENbHO B MTanuu.


https://epson.com/
http://www.euromet.com/

B LB

Extron Electronics oA
7~ 2! Extron Electronics
OULMAnbHBIA CAAT KOMMNAHUU ed

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
W B annapatHbIe CTOMKU. TTonyyaercs oveHb akkypaTtHo. 3Tu Kpen-
NeHus NpaKkTUYecKkM Bceraa UAyT Kak agononHeHus. OTcroaa U Hepo-
CTATOK — MHOTUE UHXeHepbl 3a6LIBAFOT BKNFOUYUTL UX B MpoeKT. TTo-
3TOMY, Nepes Tem, KK MOHTUPOBATb YCTPOMCTBO HA CTEHKY UNU noa,
cTON, cHayasna nNposepb, MOXeT B 3TOT pa3 UHxXeHep He 3abbln foba-
BUTb KpensieHne B NpoeKkT?

Gefen JGEFEnN

CaT KomnaHum gefen.com.

CneunanbHOro OPULMAIIBHOTO POCCUMCKONO CaTa HeT, HO UMe-
FOTCSA CAUTBI NAPTHEPOB HA PYCCKOM A3bIKe C HEMJIOXOW NoAAepX-
KOW.

AMEpPUKAHCKUIA NpOoU3BOAUTENb KAYECTBEHHOrO KOMMYTALMOHHOTO
obopynosaHUa n obopyaoBaHUs AN nepeaaym curHanos. Kpome
TOro, UMeroT Wnpokuii Bezbop KVM ycTpoucTs.

TECHNO


http://www.extron.ru/
https://gefen.com/

A i
Hikvision HIKVISION

Cant komnaHuu B Poccuum www . hikvision.com.

KuTaiickas komnaHus u3 ropoaa XaH4xoy, NpousesoamnTesb Kave-
CTBEHHOro 060pyAOBAHUA ANS HAWMX NpoekToB. HomeHknatypa
NPOAYKTOB Y KOMNAHUW OYeHb LUIMPOKAS, HO MBI Ydllie BCero npume-
H9em BUAeONaHes U U BUAEOKAaMepLI UX NMPOU3BOACTBA.

Huawei sg HUAWEI

N06anbHLIN CAAT KOMNAHUU C
NpOoPeccUoHanbHLIM 0bopyaosaHuem e.huawei.com.

XopoLo n3BecTHas y HaC KOpelicKas KOMMNAaHUA CBOUMU CMApTEO-
HaMU U HoyTbykamu. Ho ana Hac oHa UHTepecHa Kak NOCTABLUMK Cce-
TeBOro 0bopyAOBAHUSA BLICOKOrO YPOBHA U 060pyAOBAHUS ANS CU-
CTeM BUEOKOHEpeHLCBA3N.

Hyperline ”yner”"e

CanT komnaHum B Poccuu hyperline.ru.

KomnaHus u3 Kutas, y KOTOpou ecTb NPakTUYeCKU BCE ANS MOHTAXa
060pynoBaHUsS U KabenbHbIX cUcTeM. Takoro BbIbopa WKagos,
CTOeK, pacnpeaenuTenei NUTaHUA, Aa BOObLLe BCero, HasepHoe, HeT
HW y Koro. [la u kayecTBO OYeHb BbICOKOe. B obliem, ecnu ysuamLb
Ha 06beKTe KOpObKWU C 3TUM Ha3BaHUEM, TO MOHTaX byaeT npuaT-
HbIM U NEMKUM.
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https://www.hikvision.com/cis/
https://e.huawei.com/en/
http://www.hyperline.ru/

B N B
<i> infobit

Infobit

CanTt komnaHuu B Poccum www.infobit.ru.

TTpoussoamTenb LWMPOKOTrO CMeKTpa NpopecCUoHasIbHOro obopyao-
BAHUA ANS MYNbTUMEAUNHLIX cucTem U3 Kutas. Xopowwuii sbi6op
HeaoporuX BUAEOKamep NO3BONSAeT NoAGUPATbL UX AN NPOEKTOB
nrobou cnoxHocTtu. [la u npovee 060pyAOBAHUS YACTO BCTpeyaeTcs
B HALUUX MPOEKTaX.

iRidi
iRidi
CanT KomnaHum iridi.com.
Poccuiickaa komnaHUA, BLINYCKAFOLLAA CUCTEMBI
ynpaeneHua. C o4eHb XOpOLWMMU TeMNAMU Pa3BUTUA, MOSTOMY
Hafeemca, YTo CO BpemMeHeM OHA COCTABUT AOCTOMHYHO KOHKYpeH-
LIUMFO MUPOBLIM NUAEPAM.

JBL (Harman)

CauT komnaHum B Poccuu jbl.ru.

B Hawwmx cuctemax 8 OCHOBHOM UC-

NoNb3yeTcs NpOPECcCUOHANbHAA aKY- HassaHue JBL npouso-
CTUKQ 3TOU KomnaHuu. U He 3pa. Wno v3 nepsbIx byks
Kpome TOro, 4acto B MpOEKTAX MbI BbI- BAERPRCSL DEE TR

naHuu James Bullough

6upaem Ka4yecTBeHHbIe NpPoPeccuUo- .
Lansing.

HaJbHbIE HAYLWHUKU.
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https://www.infobit.ru/
https://iridi.com/
http://www.jbl.ru/

K-Array

CaT KoMnaHuu k-array.com. Canta ans
Poccuu He umeerTcs.

NTanbaHcKas KOMNAHUS, NPOU3BOAALLASA UHTEPECHYHO aKYCTUKY, KO-
TOpas UCNOSIb3yeTCs B HAWMX NpoeKTax. TTOMMMO aKyCTUKM ecTb U
ApYyrue NnosuLUmn, HO OHU NPUMEHSHOTCS pexe.

Kramer Electronics 0 qumer

Cant komnaHuu B Poccuum kramer.ru.

KomnaHusa u3 M3pauns, koTopas cTana oaHUM U3 1aepos B Npous-
BOACTBe 060pyAOBAHUS ANa paboThl € BUAEO U 3ByKOM. HomeHKna-
Typa He Takas WUpokas, kak y Extron, Ho oHa nossonset peanuso-
BaTb 6ONbWWHCTBO NPOEKTOB Ha 060pYAOBAHUU 3TOFO NMPOU3BOAU-
Tens. CTOUMOCTb BbIlle CpefHero, Ho OHO TOrO CTOUT.

Kromax Q kromnx

GROUP COMPANIES

CarT KomnaHum B Poccum kromax.ru.

Ipynna komnaHuii u3 Poccum, Bbrnyckarolas 60nblio accopTm-
MeHT NpoAyKLMU NOA pasHLIMU bpeHaamu. M1 8 Tom uucne pasnuu-
HbIe NpOgecCUOHasbHbIE U BLITOBLIE KpernneHus Ans Halwero o6o-
pyLOBAHUS.


https://www.k-array.com/en
http://kramer.ru/
https://www.kromax.ru/

1 EHEm
Leyard f,’

OUUMAnbHLIN caUT KomnaHuum leyard.com. LEYARD.
OtaenbHoro caiita ans Poccum Her.

TTpoussoanTenb Ka4eCTBEHHLIX CBETOAUOAHLIX 3KpaHOB U3 Kutas. €
OYeHb LIMPOKOU HOMEHKNaTypo.

Legrand L1 legrand’

OPULMANbHBIA MeXAYHAPOAHBIN CAUT

KomnaHuu legrand.com. K coxaneHuo opuLManbHbIA CanuT Ans
Poccuu He paboTaet. Ho umeetca 6obluoe KONMYeCTBO CAUTOB
POCCUNCKUX NPOAABLIOB, KOTOpPLIE UMEHOT AOCTATOUHO UHPOPMALIU
O NpoAYKTAX.

®paHLy3CKasi KOMMAHWUA, BIMYCKAFOLLASA OFPOMHYHO HOMEHKNATypy
MATepUanoB AN MOHTAXA, KOPO6OB ANS OPUCOB C OFPOMHBIM BbI-
6opom mognynen Ans HUX.

KoHeuHo, BCE 3TO AOpOXe Yem pOCCUMCKOro NPOU3BOACTBA, HO U Ka-
4eCTBO FOpA3AO BbIlLE.

LG Electronics @ LG Electronics

CauT KomnaHum B Poccuum No HanpaeneHuro
NPOECCUOHANbHLIX cucTem lg.com/ru/business.

BbrnyckaeT oYeHb KauyecTBeHHYHO 6bITOBYHO TeXHUKY U TeneBU3OpSL.
Ho mbI yalle ucnosnb3yem ux npogeccuoHanbHere XK u OLED na-
Henu. TyT OHU NPU3HAHHBLIM MUpoBoU nNuaep. Kpome Toro, cneum-

anbHele XK naHenu ana BUAeOCTeH UMerOT MUHUMATIbHBIE 3a30pbl
MexAay NaHenamu.

TECHNO


https://en.leyard.com/
https://www.legrand.com/
http://www.lg.com/ru/business

NHoraa MOXHO BCTPETUTb U CBETOANOAHbLIE NaHesIn NpOU3BOACTBA
LG. Mx kavecTBO HauebIClwee. M ecnu 6bl He LieHa — TO KOHKYpeHTOB
Y 3TUX naHenew 6110 6bI HeMHOrO.

Ona Tex, KOMy uUHTepecHO

Kctatn, noyemy umenHo LG? 31a komnaHus obpazosanack npu cnu-
aHUU ayx pupm — Lucky Chemicals u GoldStar. TTo nepebim byk-
BAM W Ha3eaHue. TToaToMmy, ecnu TBOS AeByLUKa NONPOCUT Tebs Koc-
MeTUKy LG, He yamnsnauca. TTepsas u3 AByX (pUpM 3aHUMANACH U
3TUM.

| visual engineerin
Lightware IGHTWARE

CauT komnaHum lightware.com. CneumansHoro
camta ana Poccuu Her.

KomnaHus u3 BeHrpuum, KoTopasi NpOU3BOAUT LIMPOKUIA CMeKTp 060-
pyAoBsaHus. Hac 0cobeHHO UHTepecyoT pelleHus AnsS nepeaadu
CUTHANOB U KOMMYTALUU BUAEO.

Logitech logitech

OUUManbHLIA calT KomnaHum www.logitech.com.
Cauta ans Poccun Her.

LLIseiLiapckas KomnaHUa U3 J103aHHBI HAYMHANA KAK MPOU3BOAUTE b
BbICOKOKaYecTBeHHoW nepugepuun ans TTK. Ho B HacToslwee Bpems
KaTanor npoAayKLUU 3HAUUTESIbHO PACLUIMPUNICS, U B HALUUX MpOeK-
Tax YacTO BCTPEUaroTCS AGKE KOMMMEKTLI AN BUAEOKOH(PEpeHLUM
OT 3TOW (PUPMBI.


https://lightware.com/
https://www.logitech.com/

Lumens

Brilliance by Design

Lumens

Cant komnaHum ans Poccum mylumens.com/ru.

Hennoxol TaMBaHbCKUIA NPOU3BOAUTESb PA3NTUYHBIX YCTPOUCTB. B
HALWWX NPOEeKTax B OCHOBHOM UCMONb3yHOTCA BUACOKAMepLI U cped-
CTBQ 3aMUCU U TPAHCIALMU B UHTepHeT. KoHeuHo, BuaeoKkamepst Lu-
mens 370 He Panasonic unu Sony, HO LieHa U Ka4ecTBO MOSHOCTbHO
ONpaBAbIBAFOT UX UCMONb30BAHME.

Lumien COLUmen
Cant komnaHuu ans Poccum www.lumien.ru.

TTpoussoaUTeNb Ka4ecTBeHHBIX CpeACcTB oTobpaxeHus us Kutas.
Kpome npogpeccuoHanbHbIX NaHenei BbINYCKaFOT NPOeKLUMUOHHbIE
3KPaHLI U UHTEpaKTUBHbIE AOCKU. Kpome Toro, B HOMeHKNaTypy BXO-
AAT U Apyrue U3aenus, KoTopble Tbl Jerko HaMAEWb Ha UX pyCcCKo-
A3bIYHOM camnTe.

Magewell MAGEWELL’

Cant komnaHum www.magewell.com.
OTAenbHOro pycckossbIMHOro camta ang Poccum komnaHus He
UMeerT.

KuTaiickuii npoussoaUTenb 04eHb HenMOXMUX KOHBEPTOPOB CUMHA-
noe v apyroro o6opyaosaHUs. HecmoTpa Ha He6obLLIYHO HOMeHKNa-
TYpY, U3AenuUs 3TOU KOMNAHUU YacTO NOMNAAGHOT B HALUW MPOEKTLI.

TECHNO


https://www.mylumens.com/ru
https://www.lumien.ru/
https://www.magewell.com/

e MIPRO

CauT komnaHum B Poccuum mipro.ru.

Komnanus Mipro Electronics Co. Ltd 6b1na ocHosaHa 8 1995 roay u
SBNAeTCS KpynHellwmum B TaliBaHe npoussoauTenem 6ecnpoBoaHbIX
MUKPOCPOHOB.

Moxa MOX/AN\

CanT komnaHum B Poccuum moxa.ru.

TaliBaHbCKUI NpOU3BOAUTENb KAYECTBEHHOMO U HAAEXHOTO Npo-
MBILINEHHOrO 060pyAOBaHUA. B HaWwMX cuctemax aKTUBHO UCMOSb-
3yrOTCS UHTepelChI ANS YNpasieHns YyCTpOUCTBAMMU.

Multibrackets

™1

M ULTIBRACKETS

CarT KomnaHum products.multibrackets.com.
K coxaneHuro, oTAENIbHOrO pyCCKOA3LIYHOIO
camta ana Poccuum komnaHus He umeer.

Lliseackuin npomnssoauTe b BLICOKOKAYECTBEHHBIX KpeneHui ans
MYNbTUMEAUIMHOTrO 060pyA0BAHUS, BKIHOYAS KpenJsieHUs ANng BU-
AeocTeH. Ho LieHa cooTBeTCTBYeT Ka4ecTsy.

TTpuatHo 0cobeHHOCTbHO 9BNAETCA TO, YTO OHU OXOTHO U3rOTABNU-
BAFOT KpenseHus no UHAUBUAYANbHOMY 3aKasy.

228


https://mipro.ru/
https://moxa.ru/
https://products.multibrackets.com/en/

NEC (Nippon Electric Company) NEC

O@UUUANbHLINA CAUT www.hec.com.
Pycckos3bIuHoro camita komnaHus He

mumeer.
HassaHue komnaHuu

NpasmusIbHO NPOU3HO-
CUTCA KaK «IH-U-cu». Ho

M3BecTHas ANOHCKAsS KOMNAHUS C
OrPOMHON HOMEHKNaTypou NpoAyKLUN.
Ho B HawmMx npoexTax yalle Bcero npu-
MEHSIFOTCS BUAEONPOEKTOPLI 3TOM
(PUPMBL.

Neutrik NEUTRIK

CanT KomnaHuu neutrik.com. OTaenbHOro

ecnu TbI TaK CKaXellb, TO
Teba HUKTO He MOMUMET.

PYCCKOA3bIMHOIO canTa ana Poccuum kKomnaHus He umeer.

KomnaHus u3 JluxTeHwTelHa, KoTopas NpOU3BOAUT NyyluMe pasb-
€MBI, UCNONb3yeMble B HAWUX cucTemax. Ecnu Ha obbekTe yBU-
AULWb 3TN pa3beMbI — Tebe NOBe3No, coeAnHeHUs byayT kauyecTBeH-
HbIe, a NAMKa NErkou.

Novastar NOVASTAR

CaT KomnaHum www.novastar.tech. OTaensHoro
PYCCKOA3LIYHOrO canTa Ana Poccum KomnaHus He umeer.

TTpoussoamnTens U3 Kutas pasnmuyHoro o6opynoeaHus Ans ceeToam-
OfHBIX CTeH. B 4acTHOCTU B HAWMX NPOEKTAX ThI CMOXeLlb BCTpe-
TUTb UX KOHTPOJIEpbI BUAEOCTEH.
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https://www.nec.com/
http://www.neutrik.com/en
https://www.novastar.tech/index/index.html

Onkron
) ONKRON

Cant komnaHuu B Poccuum onkron.ru.

Ewe oauH poccuiickmin npoussoamuTenb KpenneHUn 4ns MOHUTOPOB
W naHesnen ¢ NponssoacTeom B Kutae. M oyeHb LWWMPOKOU HOMeH-
KaTypon usgenui.

TTpuaTHOU 0cO6eHHOCTbLHO ABNSETCS BLICOKOE Ka4eCTBO MpoayKLUU
C OYeHb MPAMOTHBIMU UHCTPYKLIUSMU.

Panasonic Panasonic
Cait komnaHum B Poccum panasonic.com.

3Ty KOMMNAHUHO 3HAOT BCe. U ellé HelJaBHO GKTUBHO MPUMEHSNUCD
WX NNa3sMmeHHbIe NaHesn, NpOoeKTopbI U BUAeoKamepsl. Ho Bpems
WAET, U Ceuac TbI NOYTU He YBUAULIL 3TOro 060pyAOBAHUS Ha 06b-
ektax. byaem HapneaTbcs, uTO BCE BEpHETCA.

Ona Tex, KOMy uUHTepecHO

TTepsoHa4anbHo KomnaHus Hasbieanack Matsushita Electric Fac-
tory u HaumHana ¢ npoussoacTea posetok. C 1 okTabpsa 2008 roaa
OHa NomeHsana HaseaHue Ha Panasonic Corporation no HasgaHUrO
CBOEW CaMOU MOMynApHOM TOProBOM MApKU.

e PHILIPS |
Cant komnaHum B Poccum philips.ru.
YHuBepcanbHas (UpMa ¢ OrpOMHBIM GCCOPTUMEHTOM MPOAYKLUU.

Ho Ans Hac oHa Npou3BoAUTeNb LMPOKOrO aCCOPTUMeHTa Npogec-
cuoHanbHeIX XK naHene n moHUTOpoB. M ¢ xopolweit LieHoW.


https://onkron.ru/
http://www.panasonic.com/ru/
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/

Ona Tex, KOMy uUHTepecHO

OAnHa U3 KpynNHeUWUX COBpemMeHHbIX KOMMNAHUIA 6bIna OCHOBAHA B
1891 roay B ropoae diHAXOBeH, FonnaHAUA, U Ha4YMHANA C NPOU3-
BOACTBA NPOCTLIX Namnoydek. TTpeacTasb, ecnu Thl ceruac Ha4HELb
npousBoAUTb YTO-HUbYAb, TO K 2160 roay y Teba moxert 6bITb
OrpOMHelALLas KOMMAHUS.

Percon aRercon

Calit komnaHuu percon.es. OTAenNbHOroO
pyCCKOs3bIYHOrO camTta ans Poccum Her.

NcnaHckuii npoussoauTens kabenen u pasbeéMos OYeHb BbICOKOro
ypoBHs. OTNUYAOTCS NPOECCUOHABHEIM KA4eCTBOM U3rOTOBe-
HUS.

Poly (6b18wwmii Polycom) pOIY

CanT KomnaHum www.hp.com/us-en/poly.
OTaenbHOro pycckosasbIvHOro camta ana Poccuum Her.

Komnanus Polycom us CLLUA 6b1na 13secTHa Kak Npou3BoAUTESb BbI-
COKOKJIaCCHBIX CUCTEM BUACOKOH(epeHLcea3u. TTosaHee eé npuob-
pena komnaHus Hewlett-Packard u cmeHuna HaseaHue Ha Poly. Ho
NpOAYKLMS OT 3TOrO XyXe He CTana, U Npyu BO3MOXKHOCTU MbI NpU-
MeHsieM ux 06opyAoBaHUE B MPOEKTAX.

TECHNO


https://percon.es/
https://www.hp.com/us-en/poly.html

H TEE
Procab I‘(j‘l‘g

CaT KomnaHum procab.be. OTAeNbHOrO cauTa
ana Poccuun Her.

Benbruickuin npoussoaUTenb WMPOKOM HOMEHKNATYpbI Ka4ecTBeH-
HBIX Kabenel U pasbEMOB, KaK FOTOBLIX, TAK U AN NPOKNAAKU.
TTpuyém Kaxk BuAaeO U 3BYKOBBIX, TAK U Kabenel Ans NOKanbHLIX ce-
Teu.

Proel PROELN

CauT komnaHum proel.com. OTaenbHOrO
PYCCKOS3bIUHOrO caiita Ana Poccum komnaHua He umeer.

NTanbaHckuA NpoussoaUTeNb Ka4ecTBEHHOrO U HeA0pOroro 3ByKO-
BOro o6opyaoBsaHus. K ToMy xe BbINyCKaeT pasnuyHbIe MOHTAXHbIE
NPUHAATIEXHOCTU ANS YCTAHOBKU cucTeM. M ¢ oueHb 60nblumm BbI-
60poM NPUHAANEXHOCTEM ANS My3bIKAHTOB.

RGB Spectrum AN
Gl=EESPECTRUM
h| 4

CaT KomnaHum rgb.com.

KomnaHusa us CLLUA, npoussoauTens LWMpoKoro cnekTpa obopyanosa-
HU. B HaWwMX cucTemax vallie BCero UCNOJIb3yrOTCS KOHTPONiepbl
BUAOCTeH Ha 6a3e CTaHAAPTHLIX KOMMbFOTEPOB MOA YNpasneHuem
Windows. Ho u octanbHoe 06opyaosaHue o4eHb AOCTOMHO.


https://procab.be/
https://www.proel.com/
https://www.rgb.com/

RMS (Poccuiickme MynbTumeamintHeie CUCTEMBI)
CalT KOMNAHUU rms-group.ru. 2

Monopas poccuiickas KOMNAHUS — NPOU3BOAUTENb MYTbTUMEOUA-
Horo o6opyaosaHUs. OCHOBHBIM MPeUMYLLECTBOM SBNSETCS TO, YTO
paspaboTka npoaykuumu npoucxoaut s Poccun.

Roland =Roland

CalT KOMNAHUU Ha PyCCKOM sa3bIke roland.com.

MN3BecTHas ANOHCKAs KOMNAHUS — MPOU3BOAUTENTb MY3bIKANbHBIX
WHCTpYMeHTOB. HO B HawMX NpoekTax 6osiblie UCNosb3yeTcs npo-
(pecCcUOoHanbHoe 3ByKOBOE U BUAEO 060pynoBaHME.

Samsung SAMSUNG

CaiT komnaHum B Poccum samsung.com.

B Hawux npoekTax 310 NpousBoaUTenb OT-
Cnoeo Samsung ¢

JIMYHBIX NpOPeccUoHanbHbIX XK naHenew, <
KOpPeucCKoro a3bIka

KOTOpbIe HG PABHbBIX KOHKYPUPYHOT C NaHe- NepeBoauTCs Kak
namu ot LG. «TpU 3B8e34bI».

A BOT NPOYYHO MPOAYKLMO ThI OTAINYHO 3HaA-
elb U Cam.

Ona Tex, KOMy uUHTepecHO

OcobeHHOCTbHO 3KOHOMUKM HOXHOM Kopeu sBnseTtcsa onopa Ha Ye-
60nu, TO eCTb KpynHbIe (PUHAHCOBO-NPOMBILLSIEHHbIEe rpynnbl. B 31n
FPynnbI BXOAST MHOrOYUCIIeHHbIE A04MepHUe KOMMAHUU, yrnpasrise-
MbIe U3 eAUHOrO LieHTpa. M BOT Yebonb Samsung SBrseTcs CambIM
KpynHeIm B FOxHol Kopee.
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https://rms-group.ru/
https://www.roland.com/
http://www.samsung.com/ru/

Sharp

CauT komnaHum B Poccum sharp.ru.

Bce NOMHST OTNMYHbIE KacceTHbIe MarHu-
TONbI 3TOX KOMMNAHUU, 0cobeHHO nereHaap-
HbIV «Tpu cemépku». Mmsa Lapn 6b1n0 Hapu-
uatenbHLIM. Tem 6onee, YTO OCHOBAHHAS B
1912 roay komnaHus otnpasaHosana s 2012

roay cesoé ctonetuel

Ho 3TOT anoHcKui4 NpoussoanTesIb 3HAMEHUT CeroaHs U Npogeccu-
OHanbHLIMU KK naHenamu, KoTopbie YacTo NPUMEHSHOTCS B HALIMX
npoeKkTax.

Celuac KOMNAHUS NPUHAANEKUT He MeHee U3BEeCTHOM TaMBAHLCKOM
komnaHum Foxconn.

Ona Tex, KOMy UHTepecHO

KomnaHua Sharp ctana nepsolt B Mupe KoMMNaHWen, KoTopas B
OAMUH fileHb NONMHOCTbO NPeKpaTUNa NPOAAXY OBbIYHBIX TeseBM30-
pOB U Nepelwna Ha nnockue XK Tenesusopsl. Bce npoune komna-
HUU ellé AOoNTro NAapannesibHo BLINYCKANU U NPOAABANU HOBbIE
NNOCKUe U cTapble TeneBU30pbl C KUHECKOMOM.

Shure SHURE

SOUND EXTRAORDINARY

Cant komnaHuu B Poccum www.shure.com.

KomnaHusa us CLLUA, ocHosaHHas B aanékom 1925 roay 8 Yukaro
(yxe 6onblue cTa net Hasaa!), U3BecTHa CBOUMU MUKPOPOHaMM. Kak
NPOBOAHLIMU, TAK U 6eCnpOBOAHBIMU. HO B HAWMUX CUCTemMax npu-
MeHSFOTCA ellé KOHrpecc-CUCTeMbI U cpeacTBa 06paboTku 3BYKa.


https://www.sharp.ru/
http://www.shure.com/ru-RU

Ona Tex, KOMy uUHTepecHO

MukpogpoH Shure SM58. Tbr MO BCTPETUTb €ro B HALWMUX NPOEKTax.
N naxe He 06patUTb Ha HErO HUKAKOTO BHUMGHUS...

A Beflb 3TO YHUKASbHBIA MUKPOPOH. Mano Toro, 4to OH BbINyCKa-
etca ¢ 1966 roana v aBnNseTCS CGMLIM NPOAABAEMBIM MUKPOGPOHOM B
Mupe. Ho elé oH A0 cUX Nop OCTAETCS CTAHAAPTOM ANS KUBLIX BbI-
cTynneHuu. Kctatu, v noaaensisaroT ero yalle Bcero.

Sennheiser [/]1 SENNHEISER

CarT KomnaHuum B Poccuum ru-ru.sennheiser.com.

HemelLikas KOMNAHUS BLINYCKAET OTNINYHBIE MUKPOEPOHLI U paamo-
CUCTEMBI. A ellie NPOPECCUOHASTbHBIE HAYLHUKU.

Sony SONY

Cat komnaHuu B Poccuum sony.ru.

OcHoeaHHas B 1946 roay B TOKMO KOMMNAHUS LWMPOKO U3BECTHA, U
UMeeT OrpOMHYHO HOMEHKIATypy MpoAyKUUU (BKIHOUAS PUITbMBI U
cepuanst). B Hawmx cuctemax B8 OCHOBHOM MPUMEHAFOTCS BUACOKG-
MepbI, KOTOpbIE YHUKATbHLL MO MHOTMM napameTpam. M oyeHb ao-
porue, He poHa UX.

Ona Tex, KOMy uUHTepecHO

HaseaHue «Sony» aenseTcs Urpo U3 asyx cnos. TTepsoe — 3710 na-
TUHCKOE «Sonus», TO eCTb 3BYK. A BTOpOe 3TO «Sonny», ClieHrosoe

TECHNO


http://ru-ru.sennheiser.com/
http://www.sony.ru/

CN0BO, O3HauarolLee NpOABUHYTYHO MOMOAEXDb, KOTOPLIMU OCHOBA-
Tenn PUPMBI CUUTANU cebs.

SpinetiX >
&3

CaAT KomnaHum spinetix.com. Mmeetca SPINETIX
npeactasutenbcTeo B Poccum dstools.ru.

OAvH 13 Beaywmx npousesoauTtenen cuctem Digital Signage us
Lseviuapuun. N ecnu Ha npoekTe yBUAULWL 3TO 06OpyAOBaHUE, TO
pabotatb Bce bynet 6e3 npobniem.

Televic

O@UUUAnbHLIN CAUT KoMnaHum felevic.com.
K coxaneHuto, pycckoro s3bIka Ha cainTe Her.

71a 6enbrMncKas KOMNaHUa BeINyckaeT 60NbLOM aCCOPTUMEHT 060-
pyAOBAHUA. B HAWMX NpoeKTax yalle BCero NPUMEHAHOTCA KOHrpecc-
cuctemsl. Kak nposoaHbIe, Tak U 6ecnposoaHbIe.

TrueConf &Y TrueConf

OUUMAnbHLIA CaUT KomnaHuu trueconf.ru.

Poccuiickuii npoussoautens nporpamm v 060pyAoBaHUS ANS CU-
CTem BUEOKOHepeHLUN.
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https://www.spinetix.com/
https://dstools.ru/
https://www.akg.com/
https://trueconf.ru/

1 EHEm
tvONE >> ONE

Cant KomnaHuu ans Poccuum tvone.com/ru/.

TTpoussoauTenb 04eHb Ka4eCTBEHHOrO U A0pOroro obopyaoBaHUs.
Kak KommyTaumoHHoro, Tak 1 obopyaosaHus Ans sugeocteH. TTpu
3ToMm BCE npoussoautca B CLUA u BenukobputaHuu.

Unilumin Unilumin

CarT KomnaHum B Poccuum ru.unilumin.com.

OALVH U3 COTeH KUTAMUCKUX NPOU3BOAUTESIeN CBETOAMOAHBLIX 3KPpa-
HOB. He cambIli AellEBbIN, HO 3aTO UMeeT Hensoxoe KayecTBo U
HAAEXHOCTb, YTO OYeHb BAXHO. N npuaTHLIN 60HYC — 37O Xopoluas
noAAepxKa.

Vinteo ¥ VINTEO

O@UUMNANbHBIN CAUT KOMMNAHUK vinteo.ru.

Poccuiickuin paspaboTumk us KpacHoaapa peleHUin Ans BUACOKOH-
pepeHLuMiA. Yalle Bcero Thl He YBUAULLD (PUSUYECKU UX NPOAYKTLI
Ha 06beKTax, MOTOMY YTO 3TO, B OCHOBHOM, Mporpammer. Ho uHoraa
CMOXellb BCTPETUTb UX BUACOTEPMUHASLI B BUAE KOMNAKTHLIX TTK.

Vogel's .
®
OPUUMAnbHLIMA CAUT KOMMNAHUU Vogels.com. .

KomnaHusa us MNonnaHaum, kotopas Npou3soAUT pasfinyHbIe Kpen-
NeHUus Ans MOHUTOPOB U NPOEKTOPOB OYeHb BLICOKOro kayectsa. Pa-
60TaTh C UX NpoayKUMeU YAO06HO U NpU[THO.

TECHNO


https://www.tvone.com/ru/
http://ru.unilumin.com/
https://vinteo.ru/
https://www.vogels.com/en/c

Wize AV Solutions

WIZE

CanT KomnaHuum B Poccum www.wize-av.ru. AV SOLUTIONS

TTpoussoauTenb WUpOKOro cnexkTpa 060pyAOBAHUS AN MyNbTUMe-
AUUHBIX CUCTeM. B kaTanore umerotca KayecTBeHHbIE annapaTHbIe
CTOMKU, QPXUTEKTYPHbIE JIFOUKM, BBIABUKHBIE MOHUTOPSLI, kKabenu v
MHOroe apyroe.

TTpoussoacteo MHOrux nosuumi B Poccum nossonser noctaenath
BCE 3TO B ONTUMASIbHBIE CPOKU.

WyreStorm Wyr eSt>rm.

CanT KomnaHum wyrestorm.com. CneumanbHOro

cauta ana Poccum Y KOMNAHUU He nmeeTtcs.

BpuTaHckui npoussoaUTenb YCTPOUCTB ANS KOMMYTALIMU BUAEO-
CUTHANOB U HEMNOXUX YANIMHUTESIeW CUTHANOB MO BUTOU nape.
NmeeTcs bonbluas NnuHevika 060pyaoBaHUS ANS nNepenayv BUAeo no
IP cetam. I mHoroe apyroe.

Yamaha

Cant komnaHuu B Poccum ru.yamaha.com. VAMAHA

Ecnu aymaelub, YTO MbI CTABUM B HALUU CUCTEMbI

elé U MOTOLMKILI, TO OlWmnbaellbcs. Ta KOMMNAHUS NPOU3BOAUT OT-
JINYHYHO NPOPECCUOHANbHYHO aKYCTUKY, YCUNUTENU U 3BYKOBbIE
npoueccopsbI. A ele My3bIKaSbHbIe MHCTPYMEHTBI, HO UX MbI He UC-
nonb3yem...


https://www.wize-av.ru/
https://www.wyrestorm.com/global/
https://ru.yamaha.com/

Pa6ota 8 npoekrax

Nrobas komnaHuse, Aaxe Hebonbluas, B OAHO U TOXe BpeMs BbIMNOS-
HSeT CambIe pasfnnyHbIe paboThl y pasHLIX KNWeHTOoB. M, KoHeuHo,
yAobHee Bcero pasaenuTb 3TW paboTbl Ha OTAeSIbHbIE MPOEKTLI,
BHYTpU KOTOpbIX 6yaeT oTBedeHa ponb U Tebe.

STanbI BLINOSTHEHUA MPOEKTOB

TToHSTHO, UTO CNeaAnTb 3 CAMUM MPOEKTOM U ero 3TANAMU AOSNKHbI
cooteeTcTBYrOWME NtoAU. HO bbITb B Kypce MPOUCXOAALLEro Xena-
TenbHO U Tebe. XoTa 6bI ANS NPABUBHOrO NNAHUPOBAHUS BpeMeHU
yyacTus B 3TUX NpoOeKTax.

Ipybo nrobovi NpoeKT MOXHO pasaesiTb Ha HECKOSbKO 3TAnoB.

TTpoekTupoeaHue. O6LIYHO C 3TOTrO BCE U HAYMHAETCS B UAEASTBHOM
cnydae. TTo TexHuyeckomy 3aaaHuio (T3) oT KnueHTa Hawwm uHxe-
HepbI BbIMOSHSFOT NPOEKTUPOBAHUE U BLIMYCKAFOT MNPOEKTHYHO AOKY-
MeHTaumuo. Ho 4acTo MbI HaYMHaem paboTaTtb MO yXe FOTOBLIM Yy-
XUM NpoeKTam, U Tebe NpUAETCS HayuUTbCs pasbupaTtbes B YepTe-
KAX U CXeMax C HeNpUBLIYHBIM OPOPMITeHUneM. A UHOTAAQ BMeCTO
MpOeKTa TbI NOMYYULLIb OT UHXeHepa KApTUHKU Ha MaTOU bymaxke
CO CNOBAMU «HY TAM pa3bepucb KaK-TO Cam..».

CTpouTenbHO-MOHTaxHbIe paboTer (CMP). 3710 Hayano paboT no
npoekty. TyT TBOE y4acTUe MAKCUMAnbHO. FNasHoe NOMHMU, UTO Npu
BHECeHUU U3MeHeHUU B NPOeKTHbIE pelleHUs BCeraa Cornacyi 3To
C UHXeHepOoM, YTObbI He OCTATbCS KPAUHUM B Crly4ae OLWMBOK.

TECHNO



\@ Coset ot Tletpa TTerposuua

CMP — 370 f0BONBHO rps3HbIe paboThl. YacTo OHU NpousBo-
AATCA Aaxe napannesibHo ¢ oblwecTpoutensHbIMU. TTosTomy
yAensi makcumasnibHoe BHUMaHUe ybopke nomelleHUs unum
mecTa TBOel paboThl.

TTycko-HanaaouHere paboter (TTHP). OcHosHas paboTa Ha 3Tom
3Tane BLIMOJIHAETCS UHXEHEepOM, HO U TBOS pOsib OYeHb BaXHa. B
npoLiecce NycKo-HANAAKU Tebe NpUAETCS AeCATKU pa3 nepeKn-ouathb
pasHble kabenu, nepenesibIBaTh COEAUHEHUS, Aa U MHOTOe Apyroe.

\@ Coset ot Tletpa TTerposuua

Kak xoueTcs obpesatb Bce kabenu Mo mecty, YTo 6bl BLIFNS-
Aeno BCE aKKypaTHO U Kpacueo. Ho He aenalt Tak. iMeHHO Ha
3TOM 3Tane TbI 6yAewsb paa, YTO OCTABUN 3anac, Koraa by-
Aellb NepeobXmmaTtb pasbem B NATLIW pas...

CAaya U ONLITHO NPOMLILWEHHas 3Kcnyataumsa. Kaxercs, 4to TyT
Tebe TOUHO AenaTb Heyero! Ho, K coxaneHuro, 3TO He COBCEM TaK.
Ha 3Tom 3Tane BCNbIBAOT OWMGKM (XOPOLIO ecnin He rnobanb-
HbIe), U ANS UCNPABIIEHUs UX Tbl TOXe byaellb NpUBIeKaTbes.

KoHeuHo, 370 AeneHue ycrnosHo. Y B XU3HU BbIBAET MHOXECTBO UC-
KnkoYeHUU. Ho xoTb Takoe...

PaboTa B komaHae

B ntobom npoekTe TbI paboTaellb He B NyCTOTe, A COBMECTHO C ApY-
TUMU COTPYAHUKAMU KOMMNAHUU. OHU 3aHUMGAHOT pasHbIe AOMKHOCTU
MO WTATHOMY PACMUCAHUIO, HO B NMPOeKTe Y HUX UMerOTCA COBCTBeH-
HbIe poJiv, KOTOpbIe He BCeraa MoryT COBMaaaTh € AOMKHOCTBHO.
TToatomy, npu paboTe B KAXAOM KOHKPeTHOM NMpoeKTe, Thl AOSIXKeH



YSCHUTb Ans cebs poSiv OCTASNbHLIX COTPYAHUKOB, YTOOLI FPAMOTHO
CTPOUTL C HUMU OTHOLLEHUS.

KpaTko paccmoTpum BO3MOXHbIE pONU U UX 0693aHHOCTU.

Pyxkoeoautens TTpoekta (PTT) unu MeHeaxep TTpoexta (ycT.) —
3TO rNABHLIN Yenosek B NpoekTe. OH OTBeYaeT 3a BeCb MPOeKT U K
Hemy MOXHO o6paluaTbcs no Bcem Bonpocam. Ecnu sonpoc He K
Hemy, TO OH CaM MOACKAXeT, K KOMy 06paTUTLCA, UTO Yallie BCero U
NpOUCXOAUT.

FnaeHbrA UHxeHep TTpoekta (TUTT) unu TexHuuecku MeHenxep
(TexmeH) — 37O TOT YesioBeK, KOTOpLIM paspaboTan TexHUYeckoe
pelleHue. B npuHUMNE, C HUM TbI MOXelb 06CyXAaTb BOMPOCLI MO
WU3MEHeHUIO pelueHUn, eciv YTo-TO Y Tebs He nonyvaercs caenatb
no npoekTy. CTapaiics Bce U3MeHeHUs COrNacoBLIBATL C HUM, UTO6bI
B KOHL|e He 6bITb KpaUHUM 3a OLIMGKM.

MHxeHep — 3TO TOT YenoBek, KOTOpLIN AenaeT KOHKpeTHbIe TeXHU-
UecKue pelleHUa B NpoekTe. C HUM TbI MOXellb 06CYXAaTb pasme-
WeHWe U NOAKIFOYeHUe KOHKPETHBIX YCTPOUCTB, CNOCO6bI MOHTAXA
KpenJseHui, NpoTaxKu kabenelt u npoyee.

MHxeHep-TTpoeKTUpOBLMK — 3TO OTAENbHLIN UHXeHep, KOTOpbIM
oTBeyaeT 3a paspaboTKy U BLINYCK AOKYMEHTAUMU NO NpoekTy. Y
Teba oH 6yAeT y3HABATb, KK BbIMOJIHEHbI KOHKpeTHbIe paboTbl Ha
obbeKTe, pasninyHLIEe pasmepsl, MaTepuassl U MHoroe apyroe. Emy
HaAo OTBeYaThb.

TexHUk/MOHTQXHUK — 3TO TbI U TBOWU TOBAPULLU. C HUMU MOXHO
obcyxaaTb BCE.

TECHNO



KoHeuHo, TbI cam AOMXeH NOHUMATb, YTO B PA3HLIX NPOEKTax BO3-
MOXHbI COBMELLEHUS COTPYAHUKAMU HECKOMbKUX pOsiet, HO C 3TUM
nonpoby pasobparbcsa Cam.

Pa6ota ¢ aoxymeHTauueu

Bce Hawwm paboTbl BCErAa BBINOSHAKOTCA NO NPOEKTY, NPABAA UHO-
FAG KaXeTCs, YTO NpoeKTa HeT. Ho OH ecTb XOTs 6bI B ronose y cne-
umanucta. Ho 4to aenatb, ecnu 3Ty ronosy notepatb? TyT Ha No-
MOLLb U NPUXOAUNT AOKYMeHTaums. TTpu rpamMOTHBIX U Ka4ecTBeH-
HLIX AOKYMeHTaxX NpoeKT obs3atenbHO byaeTt peanusosaH (ecnu
TONbKO U UCMONHUTENDb TaKXe He NoTepsieT ronosy).

Koraa tbI paboTaellb Ha 06beKTe, TO NOCTOSHHO CNbILWATCS Pa3ro-
BOPbLI NPO pasHbIe TUMbI AOKYMeHTOB. BOT 4TO6bI HEeMHOrO paso-
6paTbca ¢ 3TUM MHOTOO6pasnemM U HaNUCAH AAHHLIN pazaen. W yutu,
X0Ts Tebe KaxeTcs, YTO 3TO He UMeeT K Tebe HUKAKOTrO OTHOLeHUS,
HG CGMOM Aene ThI YYacTByellb B (POPMMUPOBAHUMU MHOTUX YacTel
AOKYMeHTaLmu.

[ns Havana KpaTkuiA NUk6e3 NO NPoeKTam U UX AOKyMeHTam. M ma-
NeHbKoe yTOYHeHUe, TyT byAyT ONMUCaHbI TONMbKO Te TeMbI, KoTopbIe
KacaroTcs UMeHHO Teba.

NTak, HauHEM ¢ pasbopa BUAOB AOKYMeHTaLMW.

TTpoekTHas aokymeHTaums

C npoeKTa HaYMHaeTCcs paboTa, U B 3TOT MOMEHT CO3AAETCA MPOeKT-
Has AOKyMeHTauus. OTO AOKYMEHTbI, KOTOpble OMUCHIBAFOT TeXHUYe-
CKOe pellieHue, 3AeCb HAXOAATCS CNUCKU 060pYAOBAHUA U CTPYKTYp-
Hasa cxema. A TaKKe MHOFO ApPYrov UHPOPMALIMU, KOTOPAs Ha 3TOM



3Tane UHTepecHa UHXeHepy U KNUEHTY. B 3TOT e MOMeHT co3aa-
FOTCA U CMeTbI, TO eCTb CYUTAOTCA AeHbIMM Ha p06OTbI.

Pabouas nokymeHTaums

YacTo MaET coBMeCTHO C NPOEeKTHOW AOKyMeHTauuel. 370 AOKy-
MEHTbI, KOTOpbIe OMUCHIBAFOT Peanm3aumnio TeXHUYeCKOoro peLleHus,
34eCb HAXOAATCSA CXeMbI pacnonoxeHus o6opynoBaHUs, KabenbHble
TPACCHI U CXeMbI COeAUHEHUN. A Takxe KabenbHLIN XypHan, us Ko-
TOPOTrO MOXHO Y3HATb TUM NPUMEHsIeMbIX Kabesielh U UX ANUHBL.

[na Tebs oveHb Hennoxo, ecnu B paboyet AOKyMeHTauuu byayT
noApobHO NpopaboTaHbI HeCTaHAAPTHbIE pelueHUs, TakMe Kak Kpen-
neHve 060pyAOBAHUS B HEOOBIYHLIX YCNOBUAX U Npoyee. ITO u3ba-
BUT Teba OT NpPUAYMBIBAHUS Ha O6beKTe pelleHUn Ha XOAyY, YTO
C3KOHOMMUT Kyuy TBOEFO BpeMeHU.

B oblem, paboumnii NpoekT — 3TO OCHOBHOW AOKYMeHT Ans Tebs npu
paboTe Ha obbekTe.

AGHUSMU CMEXHBIM CUCTEMAM. B HUX onucaHbI Te paboTer,
KOTOpbIe AOMXeH CAenaTb He TbI, a AOSIXHLI CAeNaTh Apyrue
OpraHu3aumm Ana Tebs. A TO CyYaliHO Tl cAesiaellb YyXxyro
paboTy, a AeHer 3a 3TO HUKTO He AAcT, U Beab 6yayT npasbi!

bﬁﬁ B paboueii pokymeHTauMm 0653aTenbHO YNTaAM pasaentt ¢ 3a-

NcnonHuTenbHas AoKyMmeHTauus

TTossnserca nocne BbINOSIHeHUs paboT No nNpoekTy. Y B Helt Takxe
COAEpPXATCA CXeMbI PACMONoXeHUs 060pyLOBAHUS U CXeMbl COoeam-
HeHUM. B uém xe otnuume ot paboueii aokymeHTaummu? OyeHb Npo-
cto. TTpu peanusaumm ydlle BCero BHOCATCS U3MeHeHUs B MpOeKT.

TECHNO



Nubo oaHO yCTPOIACTBO 3aMeHsFOT ApYrUmM (KOTOpOe ecTb B HanU-
umu), NMbo kabenm He MOryT NPOTSHYTb MO NPOEKTY U UIMEHSHOT
nyTU NpoxoxaeHus. Y B UCNONHUTENbHOM AOKYMEHTaLmm Bceraa
OTPAXArOTCS BCE 3TU U3MEHEHUs, TO eCTb B HeWll MpUCYTCTBYeT pe-
anbHOe NoJsioxeHue aen.

B paspaboTke 3TUX AOKYMeHTOB y4yacTByelub U TbI, KOraa nepenaélub
NPOEKTUPOBLUUKY UHPOPMALIMFO 06 U3MEHeHUsX B NpoekTe.

JKe nayaTaumnoHHASa AOKYyMeHTauuA

3TO KOMMNNEKT OKYMeHTOB ANS AanbHellwero obcnyXuBaHus cu-
CTeMbI. IMeHHO cofia BXOAAT pasnuyHbIe UHCTPYKLUU U perna-
MEHTBI 06CNYyXUBAHUS. V| UMEHHO AN 3TOro KOMNeKTa AOKYMeH-
TOB ThI Nepeaaélub CepuiiHbIe Homepa 060pyAOBAHUA, A, BOIMOXHO,
W pasnuyHbIe aapeca YCTPOMUCTB U UX HACTPOUKM.

A Tenepb AABAM PACCMOTPUM NONoApobHee HeKOTOpbIe AOKYMEHTLI,
KOTOpbIe YNOMUHANUCH BbILE.

CTpYKTypHas cxema

3Ta cxema ONUCLIBAET TeXHUYECKoe pelleHne B BUAe KpynHLIX y3-
nos. B npuHuune, oHa Tebe He HyxHa, Beab OHa 6onblue npeaHasHa-
YeHa ANs UHXeHepa. HO 3HaTh CTPYKTYpY pelueHus Ans Tebs xena-
TesnbHO, Beflb TOrAQ Tl CMOXellb NpeACcTaBUTb 0bLwmii 06BEM paboT
Ha o6'beKTe U Ty YacTb, KOTOPYHO NPeACTOUT cAenaTth Tebe.



CxeMbI pacrnosioxeHns 06opyaoBaHUa U KabenbHLIX TPacc

[aHHbIe cxXembI TbI NOMyYaelwb nepes Havyanom paboT Ha obbexTe. M
XOPpOLLO, eCfN TbI CMOXellb NOBHUMATESIbHee ¢ HUMW O3HAKO-
MUTbCS. TTo 3TUM CXemam NPOU3BOANTCS MOHTAX 3AKNAAHBIX U
KpenJsieHui 060pyaoBaHUSA, NPOTAXKA Kabenel.

Pasobpatbcs ¢ 3TUMU UepTexamu He o4eHb TPyAHO, 0cobeHHOo Koraa
rna3s HabuTt. [lns tebs BaXxHO y3HABATb HA YepTexax pasfnyHbIe
cXeMHbIe 0603HaveHUs. Huxe nokasaHbl HekoTopbie u3s Hux. O6o-
3Ha4YeHWW ropasao 6osiblie, HO 3TO cambIe PACMPOCTPAHEHHbIE B
HALWMUX CUCTEMAX.

OAVIHOPHGSI ABYXMNOJIFOCHAA po3eTKa
ANS HAKNAAHOTrO MOHTaxa 6e3
KOHTAKTOB 3a3emMsieHus.

OavHapHas AByXNONOCHAs po3eTka
ANS HAKNAAHOTO MOHTAXA C
KOHTGKTaMU 3a3emsieHus.

NeoiiHas apyxnonrocHas poseTka Ans
HAKNAAHOrO MOHTAXa 6e3 KOHTAKTOB
3a3eMneHus.

NeoiiHas apyxnonrocHas poseTka AN
HAKNAAHOrO MOHTAXA C KOHTAKTAMM
3a3eMneHus.

OavHapHas ABYXMNONOCHAs po3eTka
A9 HAKNAAHOTO MOHTAXa ¢
KOHTGKTAMM 3a3eMNeHUa U ¢
AONONHUTESNbHOM 3alMTOU OT BNAru
no knaccy IP44.

TECHNO



OAnvHapHas ABYXMNONFOCHAA po3eTKa
ANA CKPLITOrO MOHTAXA 6€3 KOHTAKTOB
3a3emJsieHus.

OAvHapHas ABYXMNONFOCHAA po3eTKa

I e ! ANA CKPLITOrO MOHTAXA C KOHTAKTAMM

3a3emneHus.

[BoliHaa AByxnosFOCHas poseTka Ans
CKpLITOrO MOHTAXa 6e3 KOHTAKTOB
3a3emsieHus.

[BoHas aByXNONFOCHas po3eTka Ans
‘ CKpBLITOrO MOHTAXA C KOHTAKTAMM
3a3emneHus.

OAVHApHAS UHPOPMALIMOHHAA
pO3eTKa AN HaKMAaAHOrO MOHTaxa (c
pasbémom RJT-45).

OAvHapHas UHPOPMALIMOHHAS
po3eTKa ANS CKpLITOrO MOHTaxa (C
pasbémom RJT-45).

Cunosble po3eTku Ha 380 Bonbt. B
HALWWX NPOEKTax UCMONb3yHOTCSH ANS
NOAKNFOYEHUS MOLLHBIX
6ecnepeboriHbIX UCTOUYHUKOB NUTAHUS
W CBETOAUOAHBIX 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.

Bekntouatens oauHAPHLIN
ABYXMONFOCHBIN ANS HAKNAAHOTO
MOHTaxa. BHelwHe HeoTnnuum ot
OAHOMONFOCHOTO, HO OH Pa3MbIKaeT
KaK NpoBOA (pasbl (JIMHUIO), TAK U
HOMb.

BbIknrouatens 0AUMHApHLIN
OAHOMOJIFOCHBIM ANS CKPLITOrO
MOHTaXa.

BbIknrouyatenb cABOEHHbLIN
OAHOMOJIFOCHBIM ANS CKPLITOrO
MOHTAXA.

Ti
=

BbIknrouatensb 0AUMHApHBLIN
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 Buauwwb, npakTuyecku sce 0bopynoBaHUe Ha cxXemax, OTHOCA-
Leecs K HalweW TemaTuKe, UMeeT BCero OfuH 3HaYoK B Tabnuue —
nocneaHui. Kak xe pasnuuats, rae kakoe o6opyaosaHUe yCTaHaB-
nueatb? TONbKO NO NOSCHAFOWMM Haanucsm. TTpasaa HekoTopbre
NPOEKTUPOBLUMKU MPUAYMBIBAFOT Pa3fIUYHbIE CO6CTBEHHbIE YCIOB-
HbIe 0603Ha4YeHUs, HO 3TO yxe OTCebATUHA U B rOCTAX Takoe He onu-
CaHo.

Ona tex, KoMy uHTepecHo

Kpome oTAenbHLIX pO3eTOK U BLIKSFOUATeNeld BCTpeUaroTcs U Kom-
6UHALMU U3 3TUX YCTPOUCTB. X BeNIMKOe MHOXeCTBO, MO3TOMY Tbl
AOXeH NPOCTO MOHATb NPUHLMM (POPMUPOBAHUSA 0603HAYEHU I
3TUX KOMBUHALIMA Ha CXemax.

Ana npumepa nonpobyem co3aatb 0603Ha4YeHUe OAUHAPHOU ABYX-
NONFOCHOW pO3eTKU ANS HAKIIGAHOTO MOHTAXa 6e3 KOHTAKTOB 3a3eM-
NeHua U 0AHOMNONHOCHOTO BbIKMFOYaTens. Bot Takoro:




YcnoeHble 0603HaYeHUs 3TUX ABYX 3/71eMeHTOB HaXoaAum B Tabnuue:

Aad

TTocne KOMBUHUPOBAHUS HYXHBIX 3HAYKOB NOJTyYaem creaytollee

S

Haperocb TbI noHAanN, u B AanbHelleM CMOoXelb pPasfoXuTb CNOX-

ycnosHoe 0603HaveHue:

Hble 0603HaYeHUs Ha NpOoCTbIe CcocTasndarowme.

Ha xopoluem yepTtexe Haanucen ¢ NOSICHEHUAMM LOKHO 6bITb
CTONbKO, YTO 6bI y Tebs He OCTAaBANOCH BOMPOCOB K UHXeHepy B Mpo-
Llecce mMoHTaxa. K coxaneHuro, 3To peaKoCTb. HUXe nokasaH ycnos-
HBIM NpUMep KyCOoYKa 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. ae
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 untaTh YepTexm NoKasbIBaeT TBOM YpOBeHb Kak Npogeccuo-
Hana. Obpalaii Ha 3TO0 BHUMAHWE, U He HaAeucs Ha UHXeHepa.

TECHNO



Ona Tex, KOMy uUHTepecHO

Ecnu TbI BHUMATeNbHO NpocmaTtpuean TabnuLy ¢ yCnoBHLIMU 060-
3HQYeHUSMU YCTPOUCTB, TO Y BNArO3ALUMULLEHHOWN PO3eTKU UMW BbI-
KnrovaTens Tebe nonanack gpasa «knacc 3awmtsr IP44». A yto 310
O3Ha4aet?

TTpocTo UMeeTca MexayHapOAHLIN CTAHAAPT AN 0603HAYeHUN CcTe-
NeHW 3alWmTLI 060pyA0BAHUS OT BHelwHel cpeabl. OH HasbIBaeTCs
Ingress Protection Code (Koa 3awmTer ot TTpoHUKHOBeHUs). U nu-
wertca kak IP u age umpsl.

TTepBas unppa NOKA3bIBAET YPOBEHb 3ALMTLI OT TBEPALIX Npeame-
TOB, TO €CTb OT MeCKa U MbLN.

0 — 3awmTa NpocTo oTCyTCTBYeT.

1 — npenoxpaHset ot npeameTos 6onblwe 50 mm. 310 KOraa BHYT-
PEHHOCTU YCTPOMCTBA NPOCTO MPUKPLITLL XOTb YemM-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 rpasbro, HO TOHKAs
NbLMb BCE ELE MOXET NPOCOYUTLCS.

6 — camas cunbHas 3awmTa. HUKaKas Nblnb BHYTPb YCTPOWCTBA He
nonaaer.

Bropas ungpa B 0603HaYeHUM NOKA3bIBACT YpOBeHb 3aLUTLI OT MO-
naaaHus Bnary.

0 — 3awmTa oTcyTCTBYeT.



1 — ecnu ceepxy byayT KanaTb Kannau, TO YCTPOUCTBO BCE paBHO by-
Aet pabotaTb.

2 — ecnu ceepxy 6yayT KanaTb Kanau, a yCTpOUCTBO HEMHOTO
HAKNOHUTDL, TO byaeT paboTatb. TTpocTo BOAG He 3aTEYET BHYTPb.

3 — 3awmwaeT oT 6pbI3r AoxAd (TO ecTb OT Kanenb c6oKy).

4 — He cTpalwHsbI 6pbI3rK ¢ NFO6Oro HanpasneHus. Takoe yCTpou-
CTBO MOXHO CTABUTb HeAaseko OT BOAONPOBOAHLIX KPGHOB.

5 — He cTpawHa aaxe cTpys. Boabr, koHeuHo.

6 — Kopnyc MOXeT NPOTUBOCTOATb MOLLHBLIM CTPYSIM C NHOBLIX
HanpasneHu. To ecTb, NonasLwas BOAA He meluaeT paboTte. Ecnu
HanmcaHo 6K, To BbIAEPKUBAET He NPOCTO MOLLHbIE CTPYU, G ellé U
noa AaBneHnem.

7 — ycTpoucTeo byaeT paboTaTb Aaxe ecnu HeHaAoIro NOrpy3nTCs
Ha 1 meTp noa soay.

8 — Ha 1 MeTp MOXHO NOrpyxaTbCs 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 y3HaBau
CAMOCTOSTeSbHO.

Tenepb, 3Has 3TM 0603HAYeHUS, TbI NErko CMOXelub pacluMpOBaTb,
YTO O3HauyaeT Knacc 3awmTel IP44,

-l Po3eTku u BbIKNFOUATENU C KNACCOM 3aWwmThI IP44 Henb3g

‘ﬁé yCTaHaBnMeath Ha ynuue. OHU NpeaHasHa4YeHbI ToNbKo Ang
YCTAQHOBKM BO BNAXHBLIX NMomelleHUsx. [nsa ynuubl HyXHbI
3M1eMeHTbI C COBeplUeHHO APYTMMMU KNACCAMU 3aLUUTLL.

TECHNO
. NEPIA



MOHTAXHbIE CXeMbI

B npoekTte umeetca MHOXecTBO MecT, rae Heo6Xo0aAMMO YCTAHOBUTD
He OZIHO YCTPOICTBO, a Lieny+o rpynny ycTpoucTte. Hanpumep, B an-
napatHom Lwkagy. TTocne Toro, Kak 3TOT LKA YCTAHOBMEH Ha CBOE
MeCTO COrnNacHO cxeme pacnonoxeHus 06opyaoBaHUs, He0bXoaAMMO
CMOHTUPOBATb B Hero Bce Tpebyemble 3/1eMeHTLI B KaKOM-TO Mo-
paake. Bot uTobbI ThI He raaan Ha o6bekTe Kyaa YTo MPUKPYTUTD, U
pa3pabaTbIBAFOTCA MOHTAXHbIE CXEMbL.

i 3204 b oo

MNcnonb3oBaB MOHTAXHBIE CXEMbI, ThI
CMOXelUb MpasUIIbHO PasmMecTUTb ‘
WMEHHO TO O6OPYAOBGHUE U UMEHHO B Te & L= et 2 L0
MecTa, KoTopble MpefyCMOTpen UHxXeHep, & ——==— I i

FEFp SEF P

CTporux npasus Mo MOHTAXHBIM CXeMaM i - &
HeT. Bce pucytoT ux no-csoemy. Hasep- e
HOe, rnaBHOe NPaBUO — TbI JOSIXeH OA- = =

et e v e 5

HO3HAYHO NOHATbL MO CXemMe Kak npousee- . : "

CTU NpasuibH bIA MOHTQX.

N, KCTATU, MOHTAXHbIE CXeMbI B XOpOLIeM MpOoeKTe AOMKHbI ObITb
He TONbKO Ha annapaTHbIe WKagsl. Ecan ThI MOHTUpYeLb Ha CTeHe
KK naHenb, a curHan Kk Heli NOCTynaeT no BUTOM nape € UCMOMb30-
BAHWEM CMeLManbHOro NPUEMHUKA, TO XOPOLLO 6bI UMeTb MOHTAX-
Hy+O CXeMy Ha Becb 3TOT y3en. M Tebe He npuLnock 6bI 3aAyMbI-
BATbCA, A KyAQ AeTb MPUEMHUK.



CxeMbl coeaunHeHU

TTocne pasmelleHus 060pyAOBAHUA MO CBOUM MeCTAM COMNIaCHO
CXeMam pacnosoxeHns o60pyA0BaHUS, MOHTAXA 3KNAAHLIX U NPO-
TSXKU Kabenel, TpebyeTca NpousBecTU KOMMYTALIMKO CUCTEMBI, TO
eCTb OCYLLeCTBUTb COeAnHeHWe BceX YCTPOMCTB B eAnHOe Lienoe.

Bot TyT Tebe u npuroaaTca cxembl KOMMyTauui. B Hawmx npoekrtax
uyallie BCero UCNOJIb3yroTCS CReaytolme CXeMbL:

Cxema KOMMYTALUUU BUAEO — 3[eCb NOKA3aHa KOMMYTALMUS BUAEO-
CUTHAIOB CAMBIX Pa3HbIX TUMOB. XOTA BLIAENUTL Nepeaavy YUcToro
BU/EO B HACTOsLLee Bpems NPakTUYeCkn HeBO3MOXHO, Befib COBpe-
MeHHbIe UHTep(eunchl Kpome U306paxeHUii YacTo nepeaaroT U 3BYK,
W ynpasnieHue U MHOro yero apyroro. Ho ans ynpotueHus 6yaem
CUUTATb, YTO HA ITOV CXeMe NepeaaéTca TONMbKO KapTUHKA.

Cxema KOMMYTALUU 3BYKa — QHASIOTUYHO NpeabIayllemy MyHKTY
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 KOMMYTALMU YNpaBrieHUa — Ha 3TOU CXeme MOoKasbIBaroTCs
Camsle pasnuyHbie kabenu ynpasneHus. VIx MHOro TMMOB, U OHU

OueHb pasHoobpasHbl. M 60NbWMHCTBO 3TUX Kabenel Tebe npuaeTca
W3roTasnMBATb Ha MecTe. Tak YTO MOBHUMATESIbHee C 3TOM CXeMOW.

Cxema KOMMYTALUUU INEKTPONUTAHUA — I3TU CXeMbI NpUnararoT K
NpOEKTY HeYacTo, HO ecyni OHU UMeroTC4, TO Toraa NOAKMOYalA BCe
cunosble kabenu UMeHHO Kak YKQa3aHo, U o0b64a3atenbHo ux MApKU-

pyW.
CTAHAAPTOB HA CXeMBI COeAUNHEHUN ANS MYNbTUMEAUNHBIX CUCTEM
HeT, NO3TOMY BCe MPOeKTbI OTNIUYAOTCA ApYr OT Apyra. Ho onatb
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NOBTOPHO FNABHOE MPABUIIO — MO CXeMaM U3 XOpOLLIero NpoeKTa Tbl
OfHO3HA4HO cobepélb paboTarolyo cucTemy.

O6sa3aTenbHO 0bpallai BHUMAHWE Ha MAPKUPOBKY Kabeneli u obopy-
AOBAHWUA Ha cxemax. TbI e AoSIxeH byaelb 06s3aTeNIbHO Npomap-
KMpOBATb BCE B NMpOLIECCe MOHTAXA, CHa4Yasia BpeMeHHO, a NOTOM U
NOCTOAHHO. ECnu Ha cxemax MapKUpOBKWU NMOYeMy-TO NpOMyLLeHbT —
o6a3aTenbHO Tpeby OT UHXeHepa NPOMAPKUPOBATbL Ha YepTexax
BCE XOTA 6bI BPYUHYHO pyuKoOW!

TTpy BBINOMHEHUU KOMMYTALIMU KpOMeE PasfIUYHBIX cxem obs3a-
TesNbHO NOMb3yICa AOKYMEHTOM, KOTOpbIM HasbIBaeTcs «KabernbHbIi
XypHas». 3T0 cneuuasibHas Tabnuua, B KOTOPOM AONKHLI 6bITh
OMUCaHbI BCe Kabenu, ucnonblyemsie B Npoekte. OCHOBHOM UHQOp-
Mauuen u3 3Toro XypHasa sBnskoTcs TUN U ANUHA Kabenew, ero
MAPKUPOBKA U pa3bEMbI HG KOHKPETHLIX YCTPOMCTBAX, KyAa 3TOT Ka-
6enb noacoeauHseTcs.

He Bcerna ecTb BO3MOXHOCTb BbIMNOSTHUTL KOMMYTALIMFO CTPOFO NO
npoekTy. Hanpumep, NpocTo U3-3a TpUBUANBHOM OWUBKU B NpoeKTe.
TyT pekomeHaauma npoctas — cpasy coobLian 06 3TOM UHXeHepy U
NyCTb OH AQET BCe pacnopsaXeHUs Nno U3IMeHeHUHo.

Hy v Hanocnepok. B Hebonbwux npoekTax 4acTo 06beAnHSHOT pas-
HbIe cXeMbl BoeauHo. Tem b6onee, Kak 6bIN0 CKA3aHO, OAHU U Te Xe
kabesnin YacTo NepeAaroT Ky4y pasHbIX CUTHASIOB.



TTpuémer pabor

Ecnu TbI 60nee-meHee BHUMATESIBHO YATAN 3TY KHUTY, TO yXe no-
HUMGaeLb, YTO U U3 Yero MbI Aesiaem B Halei komnaHuu. Kakue
NpOeKTLI pa3pabaTbIBAFOTCS UHXEHepaMU AN AdfbHeULen peanu-
3aUMU, U KGKOBO TBOE y4acTue B 3TUX NPOEKTAX.

M BOT Tenepb BCTAET BONPOC, @ KAk MbI 3TO Aeniaem. To ecTb no-
SBUNCA BONPOC TexHoNoruu. M 3Ta 4acTb KHUMM OTHOCUTCS K Tebe
Haunbonee NMAOTHO.

TTpaBUNbHLIA UHCTPYMEHT

TTon6op UHCTpyMeHTa o4eHb uHAuBUAYaneH. CKOnbKo NHoaen,
CTONbKO CyLeCcTBYeT U MHeHUU. Ho HeCKONbKO KpUTepues pekomeH-
Ay+o cobnroaats.

NaeanbHO NOKYyNaTb TONBKO UHCTPYMEHT MPUSHAHHBIX TUAepoB
pbIHKA. HO 3TO He BCeraa BO3MOXHO, AA U LieHa Yy NuaepoB 06bIYHO
Kycaetcs. M, KoHeuYHo, He CTOUT TPaTUTb AeHbIM Ha OTKPOBEHHBIM
AeLWEBLIN HeNIMKBUA.

TTo3TOMy MOXHO TONMbKO AATb COBETLI, @ MPUAEPKUBATLCA UX UNU
HeT — BbI6Op KaXA0ro. TTpy 3TOM YUTU — 3TU COBETLI OTHOCATCA K
cneuu@guKe Hawux paboT NO MOHTAXY CUCTeM MyJSibTUMeaUa, U Ans
APYTUX OHU MOTYT OKA3aTbCA HEMPUTOOHLIMU.

OTeepTKU

Nyywwii sBb160p — OTBEPTKM Hemell-
ko komnaHum Wera-Werk Herman =~ <= ”

Werner GmbH & Co, unu npocto
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Wera. KomnaHus mHoro net aenaet pasHOO6pasHbIM pyYHOU UH-
CTPYMEHT HaMBbLICLIErO Ka4ecTaa.

B camom Hauane ans HopmanbHoM paboTel Tebe NoTpebyroTcs cre-
Ayrolme OoTBEPTKU — npsambie SL, kpectosble PH (qunnunc) u PZ
(TTosmnapue), 38é€3poukm Torx (Topkc), wecTurpaHHUkU. Cyle-
CTBYFOT U ApYyrUue BUALI OTBEPTOK, HO MPUMeEHeHUe UX AO0CTATOYHO
peAkoe, TaK YTO OHU O6bIYHO NPUObPeTaroTCs CO BpeMeHem npu
HeobxoanmocTu.

s 000 OO0
FENNEN

CrossSioV/ Pozidriv Torx Security T Hexagon

2

TTpu BbI6OpE OTBEPTOK BCTAET BOMPOC — KaKUe Nyulle UCMoJb30-

BATb, YHUBEPCASbHLIE CO CMEHHBIMU 6UTAMU UNU 06bIUHbIE? YHU-
BepCasnibHyHO OAHO3HAYHO HYXHO UMeTb, TeM 6onee Habopbr 6UT
KOMMAKTHBI U MOTYT COAEpPXaTb peAKue LIULLI, C KOTOPLIMU UHO-
rAG MOXHO CTOJIKHYTbCS Ha 0b6bekTe. HO 0693aTenibHO HYXHO UMeTb
W CTAGHAAPTHbIE OTBEPTKU Haubonee Xo0A0BbIX TUMOB U PA3MEpOB.

OTBEPTKU C NPAMBIM
WSMLIOM UCMOSIb3Y-
FOTCS B OCHOBHOM ANS
paboTbI C KOHTAKTAMMU

Y OTBEPTOK C NPSMbIM
WAULIOM LUMEPa B Map-
KupoBke 06o3HauaeT

ANUHY Wwnuua. Hanpu-
®eHuKC u anexTponpubopamu. [ins pe- mep, SL3 o3Hauaet

WweHua 6onblWUHCTBA 3a4a4 MOXHO 0601 - WAL ANUHOU 3 MM,

TUCb IBYMS OTBEPTKAMM C pa3mMepamu
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LB

SL2 n SL5. TTpuuém oTBEPTKY MeHbluero pasmepa Haao npuobpe-

TaTb KAK MOXHO 60siee Ka4yeCTBeHHYHO, TaK KaK MasieHbKue BUHTUKU

B pasbeémax PeHuKc nerko nospeamTb NAOXuM Wwnmuom. bonee
KpymHas OTBEPTKA CO WNULOM SLS aonxHa 6bITb ANINEKTPUYECKOM,
TAK KaK el NpUAETCS KPYTUTb BUHTLI B ABTOMATAX, @ pa3 B CTO NeT
KTO-HMbYab obs3aTenbHo 3abyanert
BbIKMHOUUTb 3M1eKTpuYecTso. Ha kap- = qij
TUHKE BUAHO, YTO Y AN3NeKTpUYe- .

CKUX OTBEPTOK U30ONMUPOBAHA HE TOMbKO PyYKa, HO U CTepXeHb.

HasepHoe, TbI 06pallan BHUMAHUE Ha TO, YTO KpecToobpasHbie OT-
BEPTKMU MOTYT BbIM1SAeTb HEMHOrO NO-pasHOMY. ITO fiBe pasHOBUA-
HOCTU FEOMEeTPUMN CAMUX LISIULIOB U NYTATb UX Henb3sl

Wnuu @unnunc (Phillips) paspaboTaH 8 1933 roay
[xoHom TomncoHom u npoaaH MeHpu dunnuncy,
KOTOPLIN U BHEAPUI BUHTLI U OTBEPTKU C TAKUM
wnuuom. Paboume Kpomkmu umeroT HebonbLion yron,
KOTOPLIN BLITASIKUBAET OTBEPTKY U3 BUHTA MpU 60MbLUMX yCUNUSX.
Ecnu He nasUTb Ha OTBEPTKY, TO MOXHO COPBATbL MPAHU HA BUHTE.
MapkupytroTtca oTeEpTkM bykBamu PH ¢ Homepom wnumua — 000 (1,5
mm), 00 (2 mm), O (3 mm), 1 (4.5 mm), 2 (6 mm), 3 (8 mm), 4 (10 mm).

Wnuu TTosuapue (Pozidriv) 6e1n paspabotaH B 1962
roay aHrnuuckou komnaHuet GKN. B atom wnuue
paboume KpOMKU NapannenbHel Apyr Apyry. TTo-
3TOMY OTBEPTKA He BLITASIKUBACTCA U3 BUHTA U 3aKpY-
TUTb BUHT MOXHO ropasfo cunbHee. BHellHe ronosku

OTNIUYAFOTCSA HAaNMUYMeM pEBpbIlleK, a Ha BUHTAX eCcTb ‘ *
Haceyku. MapKupyroTCa Takme OTBEPTKU B 3aBUCUMO- %’
cTu ot pasmepa ot PZ0 po PZ5.

TECHNO



4  HyxXHo 3anomHUTL Ans cebs — KpyTUTb BUHTLI BUnnunc ot-
*ﬂ BEpTkoM TTosmapus, a Takxe Ha060poT Henb3a. McnopTulub u
BUHT, U OTBEPTKY!

OTeépTku Torx B nocrneaHee Bpems BCE valle
BCTpeyaeTcs B 06opyaosaHuu. LLnuu BbIFrNAAUT Kak
WecTu Nyyesas 3se3aa. Camo HassaHUe npuHaane-
XUT pupme Textron Fastening Systems us CLLUA,
KoTopas u paspabotana 310t Wwnuu 8 1967 roay. ¥ Hac ncnonbsyrot
pasHbIe Ha3BaHUS — 3Be3Aa, 3BE3A04KA, TOPKC. Knkoun 1 0TBEPTKU
umeroT mapkmposky 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.

M3peaka Ha 060pyAOBAHUM BCTpeUaroTCa BUHTLEI Torx
CO WTBIPLKOM B LieHTpe 3BE3A04KW. [1na TaKuX BUH-
TOB UCMNOJIb3yeTCa CNeLmanbHbIi BapUAHT OTBEPTOK C

OTBepCTUEM B LieHTpe 3BE3A0YKU. DTOT BAPUAHT

Ha3bIBaeTca Torx Tamper Resistant (aHTMBaHAGNbHBIN) U 0603Hava-
eTca kak TR. TToatomy He 6yab BaHAANIOM U He MbITAACA BLIKYCUTD
WTBIPEK, @ MPOCTO MPUMEHU MPABUSBHYHO OTBEPTKY.

Ona Tex, KOMy UHTepecHO

Koraa 8 1990 roay cpok aencteus nateHTa NoAOWEN K KOHUY, Tex-
tron paspabotana HoBbIM cTaHAapT Torx Plus — ewé 6onee Hapex-
HbIW. OTBEPTKU UMEHOT Y TyULLEHHBIW WIUL CO CPe3aHHBIMU KOH-
uamu 3se3abl. O6o3HavaroTcs Kak IP (Internal Plus) ¢ pasmepamu ot
1IP pno 100IP. Co ctaHaapTOm Torx HOBLIM CTAHAAPT COBMECTUM Ya-
CTUYHO — UHCTPYMeHT Torx moxet paboTaTb ¢ kpenexom Torx Plus,
X0Ta U He obecneynBaeT MakCUMAanbHOro MomeHTta. OAHAKO UH-
cTpymeHT Torx Plus He moxeT paboTaTb ¢ kpenexom Torx.



Ans Hawwmx paboTt HensIoXo UMeTb NapoYKy OTBEPTOK Torx ¢ Hambo-
nee xoposbIMU pasmepamm T10 u T15. OctanbHbIe pasmepsl nydlue
UMeTb B BUAE BUT AN YHUBEPCANbHOM OTBEPTKM.

Ona Tex, KOMy uUHTepecHO
Heb6onblwoe oTcTynneHmne npo pasHbie Menouu.

Koraa ucnonb3yelub BUHT, TO 4aCTO NPUXOAUTCS MOAKIAGALIBATD
WabbI. ¥ ecnu TbI BHUMATESBHBLIN, TO AOSMIKEH 6bIa 3aMeTUTh, YTO
NpY LWITAMNOBKeE LIAM6bI 0OAHA CTOPOHA e€ Nosy4aeTcs YyThb rraxe, a
FPaHU CKpYrNEHHbIe. M MHOro neT Hasaa, KOrAa pemMoHTy obopyao-
BAHWUA HaC 06yYanu ANOHLLI, OHWU BHUMATESIBHO CMOTPenu Kak Kna-
AEWWb Wanby noa BUHT (K ronoBKe BUHTA HaAo 6bINO KNacTb rnaa-
KOM CTOpoHOI). M ecnu waiiba ctosna HenpasmIibHO, TO 3aCTABNANU
nepeAenbIBaTh.

Ha nepBbIti B3rnaa 37O NPOCTO rynocTb Kakas-To. PasHuubI Beab
HeT, Kak nexut wanba. Ho B 3Tom 6611 60nblioM cmbIch. Ecnu ve-
noBsek B HEBAXHbLIX Mernioyax cobnroaaet npasuna cbopku, To Toraa
OH byaeT 3TO AenaTtb U B OTBETCTBEHHBLIX MecTax. M HaobopoT. Ecnu
B MenloYax OTHOCUTCA KOe-Kak, TO MOXeT NOABeCTU U B OTBETCTBEH-
HbIA MOMEHT.

A Tenepb NOAYMAM U OTBETb, OTSIUYAFOTCS NIU NO KAYECTBY AMOH-
CKMe U poccumickue asTomobunu? M ecnu aa, 1o noyvemy?

Bokope3sbr unu kycauxkm

Nyuwmii BbI60p B 3TOM KATErOpUU — UHCTPYMEHT HeMeLKOM Komna-
HuM Knipex-Werk C. Gustav Putsch
K&, unu npocto Knipex. KomnaHus -

TECHNO



OYeHb CTapas, NO3TOMY Ka4eCTBO NpoAYKUUU NOATBEPKAEHO MHO-
TMMU Froaamu.

Bokopesbl Unu Kycaukm HyXHO UMeTb KK MUHUMYM ABYX pasme-
pos — 6onblKe Ans nepekycbiBaHUa kabeneu Ao 10 Mm u maneHb-
Kue ans 06paboTKu OTAeNbHLIX NPOBOAHUKOB NpU Naiike Unu ob-
Kume.

Yy Xopouwero MOHTaXHUKa KyCcayku AO0J1KHbI pe3aTb JIUCT GYMGI'M.
Ecnu nessua UCNopYeHbl — HAAO MeHATb.

O6sa3aTenibHO Obpallaii BHUMAHWE Ha 3aTouKy rybok. PacnpocTpa-
HeHbI 2 BUAA 3aTOYKM:

PagmomoHTaxHaa 3J‘16KTPOT€XHMH€CKG$\
3aTO4Ka 3aTO4Ka

NyJwe Bcero BbI6UpaTh 60KOpE3sLI C PAAMOMOHTAXHOM 3aTOYUKOW.
OHU AarOT POBHBLIW Cpe3 Ha OAHOM KOHLIe. 9TO BAXHO U Npu Nauke,
W NpU OTKYCLIBAGHUW KOHLIOB Y NIACTUKOBBLIX cTaxeK. Kycaukm ¢
3NeKTPOTEeXHUYECKOM 3aTOUKOMN OCTABNAFOT OCTPLIN BBICTYN Y
CTAXKW, 06 KOTOPLIN OYeHb J1erko nouapanatb pyKy BHyTpU NnoT-
HOro XryTa kabesnen B WKAPY.



LLlypynosépTbr

ONTUManbHBLIN BLIGOP B pAMKAX UHCTPYMEHTAIbHOU NONMUTUKU KOM-
NaHUU — UHCTpYMeHT Bosch. KoHeuHo, npoussoauTeneit anextpo-
WHCTPYMeHTa MHOr0, NPOCTO YAO6HO UMETb Y BCeX COTPYAHUKOB
noxoxwe moaenu. Beab nepuoamnyecku nossnserca Heobxoam-
MOCTb 06MeHa aKKyMynaTopamm Unu 610Kamm 3apsakm Ha obbekre.

[ns npogpeccuoHanbHoW paboTbl pekomeHayeTCs BbI6UpaTb Mo-
AenN C aKKyMynaTopamu Ha 18 BonbT u 6onbue.

KpyTawmii MOMeHT — OAUH U3 FNABHLIX NApameTpos ANs paboTel ¢
kpenexom. JomawHum moaensm xeatut 12-15 Hm (HbroToH Ha
MeTp), NPOPeccUOoHanbHLIM — oT 30 HMm.

A BOT HYXHbI NU yaapHbIe WypynosepTer? [ns Hawux paboT spaa
nun. Nyule umeTb XOPOLIUIA AKKYMYNSTOPHBLIN LWYpPYMNOBEPT U OT-
AenbHbIM Nepgpopatop.

TTepopopatopbr

M cHoBa ONTUMAIbHBIN BLIGOp — 3TO UHCTPYMEHT KomnaHuu Bosch
(HO 3TO ONATL-TAKU B PAMKAX UHCTPYMEHTANBHOM NOSIUTUKU KOMNa-
HUK).

TTepgopaTop nyule BCero UMeTb aKKyMyIaTOPHBIN, Beib MPU MOH-
Taxe B NOMeLLeHUMU el MOXeT He b6bITb 3NeKTpuYecTea. TOMbKO
0c060 MOLLHbIE NepPOPaATOpPLI ANA THKESBIX pabOT HYXHO UMETb C
BHELWHUM 31eKTPONUTAHUEM.

TECHNO



B nepqopaTtopax moxer npumeHaTbCS 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 bypos

CNOCO6HLIX npoaenbieaTtb OTBEPCTUA ANAMETPOM A0

32 mm.

Pabouas ocHacTka (6ypbI U KOPOHKMK), BCTaBNSAEMbIE B MATPOH, UCMbI-
THIBAFOT KONOCCAnbHYHO Harpysky. OHu nonyuarot ot 1000 ao 5000
YAQPOB B MUHYTY, Nepenarolmxca Ha TBEpAbIM maTepuan, 6naro-
AApA YeMy UHCTPYMEHT Nerko NpoxXoAuT KameHb, 6eTOHHYHO CTSXKY,
KUpNUY U Apyrue nperpaasl.

MHCTpYKUMS No 3KCnyaTaumm npeanucbIBaeT 0693aTesibHO CMasbI-
BATb XBOCTOBUK 6ypa Nepes KaXAbIM UCNONb3oBaHUeM. bes cmasku
y3en 6bICTPO neperpeeTcs U CrIOMaeTcs.

Cmaska Ana 6ypos nepgpopatopa HAHOCUTCA Ha Nassl (ABa UNU NATb,
B 3aBUCUMOCTU OT TUNAQ),
KOTOpbIe PUKCUPYHOTCA

CTOMOPHLIMU KITUHbSMMU.

Cmaska 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

naTpoHa.
OCTATKWU MLLIU U rPpasn.
CpeAncTBO 06bIYHO BLIAGB- . ;r _l_l!ﬁ
nueaeTcs u3 Trobuka. Jo- == 88
cTatouHo 1 r ana pasHomep- ‘

HOro HaHeceHus. TTpu
cMeHe bypa, AonoTa v Apy-
rOM OCHACTKU, KQXALIN pa3 He06X0AMMO NPOU3BOAUTL CMA3bIBAHME.



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 CAeNanm NpousBoOAUTENU UNU CTPOUTENN.
M Bb16op cBEpN B MarasuHax 6onblwot. Kak ¢ 3Tum pasobpatbcs?
Beab He xo4eTca NOTPaTUTL AGHLIU HA 30BEAOMO HEerOAHBIN UH-
CTPYMEHT.

BonblWMHCTBO COBpeMeHHBIX UMMOPTHLIX CBEPN UMEHOT MAPKUPOBKY
HSS. 3710 oblee Ha3BaHWeE KNAcca CneumanbHeIX cTanei, us KoTo-
PbIX CBEpPJIA U3rOTABNUBAOT, U 03HavaeT High Speed Steel (cTanb
6bIcTpopexyLas). [JononHUTeNbHbIe UHACKCHL YTOUHAFOT KOHKpeT-
HBIW TUN CTANU.

Camble Aelwépblie U HAUMeHee CTOMKUe
ceépna. TTpu atom ceépna HSS-R
AOMONMHUTENbHO 06paboTaHbI U

HSS (HSS-R) OTNINYAFOTCA YEPHBIM LiBeTOM. HO
NpenMyLLecTB NOYTU HUKakMX. U
CBEpPNUTb UMU MOSTYUYUTCS TOSbKO
MSTKUE MAaTepUarnsl.

Pexyluas KpoOMKa 3TUX CBEPN LWINIMGOBAHA
HUTpUAOM 60pa U yKkpensieHa. 3TO camble
nonynspHsIie CBEpNa, Tak Kak yxe
Kpenkue Ho el A0BOMbHO Heaoporue.

HSS-6

TECHNO



CBEpna 30N10TUCTOrO LiBeTa, TaK Kak
MOKPLITLI HUTPUAOM TUTAHA. ITO
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

ITu cBEpna OTAMYAFOTCA KOPUUYHEBATHIM
LIBETOM, U B UX COCTAB BXOAUT KObAMbT.
Camere nyywwue. M NOHATHO, 4TO
copiepxaHue kobanbta 8% Nyulue, Yem
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 MMeeTCa CBOS MAPKUPOBKA, XOTS
celiuac NpomucxoamT NOCTeneHHLIW Nepexo Ha MexayHapoaHyHo (a
MOXeT MPOCTO POCCUMCKME CBEPNA UCHE3arOT).

[ns csepneHus oTeepcTUA B TOHKOM JIUCTOBOM

metanne (40 4 mm) yaobHO UCNOSIb30BATL CTyMeH- Y

yaTbIe CBEPNA C NepeMeHHbIM avameTpom. Obssa- (((((ﬂ \
TesIbHO HYXHO UMeTb TaKoe B CBOEM Habope WH- (((',‘(_
cTpymeHTa. OcobeHHO OHU MomoraroT npu paboTe ¢ “
MeTaNIUYEeCKMMU 3aKNAAHBIMU A8 TUNCOKAPTOHA.

N, Hanocnepnok, He6oNbLWIOW peTUHI Npou3BOoAUTENel CBEP,
HaliaeHHbIV Ha npocTtopax MHTepHeTa. KoHeyHo, 370 He UCTUHA B



nocneaHem UHCTAHLUUU U 3TOT PEUTUHT He SBNSeTcs OPULMaIb-
HbIM. TTpOCTO AN UHOpMaALIUU.

1 Haisser
2 Bosch

3 Metabo
4 DeWALT
5 AEG

6 Makita
7 DIAGER
8 VIRA

9 Ryobi
10 3y6p

11 CNBPTEX
12 WHetepckon
13 Tynamatu
14 Inforce
15 SHKop

TTavka

KoHeuHo, 60nblWMHCTBO Kabenel Ha 06 beKTax NpUXoaaT B rOTOBOM
suae. TTpoTaHyn No mecTy u BOTKHyN. Ho ecTb kabenu, KOTopbIe Ya-
CTO NPUXOAUTCS AenaTb CAMOMY B npoLecce MoHTaxa. Ecnu npu-
MeHAFOTCS pasbemsL TUNa eHUKC, TO Tam AOCTATOYHO OTBEPTKU. HO
ecnu 3710 3BykosblIe kabenu Tuna RCA unu XLR (aa v apyrue), 1o
6e3 naku He 060UTUCD.

265 ™S =



TTouemy 6bI BCeraa He Ucnonb3oeath roTosbie? Ecnm nonyunTces,
TO ucnonb3yn. Ho BOT NpoTawmTh TONCTLIN pasbem XLR uepes rop-
poTpyby eLé TO YyAOBONbCTBUE,  UHOTAA U NPOCTO HEBO3MOXHO.
TToatomy ualle Bcero NpoTaruearoT kabenu 6e3 pasbLEMoB, Hy a no-
TOM NPUNAUBAFOT PA3EMBI.

Ber6op nasnbHUKa

B 3aBucumocTu ot MOLWHOCTU, NAASIBHUKU NMPUMEHAFOTCA ANA 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 NASbHUK ANS AOMA.

Ot 80 no 100 Bt — ana paboTbl € TONCTLIMU NPOBOAAMU U Kpyn-
HbIMU AeTansamu. TONbKO Takue NAassibHUKU MOryT nporpeTtb 60s1b-
Wue aetanu. XopoLwo, YTO Y HAC TAKUX MPAKTUYECKU HeT.

B Hawwux npoekTax nasanbHUK TpebyeTcsa AN NAMKU CUTHASBHBIX Ka-
6enel, yalle BCcero MUKpOOHHLIX. TTO3TOMYy coBeplUeHHO He HyXHa
60nblIas MOLHOCTb NAsANbHUKA U BNONHe AocTtatouHo Ao 40 Batt. U
NyYWWi BLIGOP — GKKYMYNIATOPHBIM BAPUAHT, XOTA 3TO He TAK KpU-
TUUHO, BeAib NAMKA NPOBOAOB O6BIYHO MPOUCXOAUT Ha ObbeKTe yxe
TOraa, KOrAa UMeeTcs 3MeKTponuTaHue.

Kpome knaccuyeckux nasnbHUKOB € Harpesae-
MBIM XaJIOM HekoTopbIe NH6AT UCMNOMb30BATb
MMRNYJbCHbIE NaANbHUKKU. [na naiiku ucnonb3y-
eTca ckobka U3 cneumasnbHoU NPOBOSIOKU, KOTO-




pas MrHOBEHHO HArpeBaeTCs 3MeKTPUYECKUM 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 KOMmU4ecTse rnpeacTasrieHbl Ha Anu KC-
npecce. Mx 6onblioe NnpeumylLecTeo — BO3-
MOXHOCTb perysiMpoBKMU TemnepaTypel Xana.

KoHeyHo 3TO MOryT Aenath U NasnbHbIE CTaH-
LMK, HO NpU NoesaKe B KOMAHAUPOBKY Bec 060-
PYAOBAHUA OYeHb KPUTUYEH.

Ona Tex, KOMy uUHTepecHO

CoBpeMeHHbIN NasnbHUK He Tak NpocT. M Yytobbl Nokasatb 370, OAUH
NPOrpPaAMMUCT Hanucan urpy TeTpuc ana nasnoHuka TS100! bnaro,
3KPAHUYUK U KHOMKM Y Hero umenucob. M npu 3Tom OH elwe n nasn.

Kcratn, naanbHuk Miniware TS100 oyeHb Xopowwmi U oYeHb Aopo-
rOW.

~.4-  Celiuac B npoaaxe umeetcsa 6onbluoe KONMUYeCTBO Hel0po-

“ﬁé MUX NASNbHUKOB HA GKKYMYJISTOpPAX U ¢ 3apsakon ot USB.
Ho nokynatb 60NbWMHCTBO U3 HUX He cTouT. TTpakTuka no-
KQ3bIBAET, YTO 3TO MPOCTO UTPYLIKU U CNAATb UMUK HA 06b-
eKkTe BpsA v nonyuutca. Ecnu saxovelwb Kynutb UMeHHO
GKKYMYTSTOPHBIW NASNBHUK, TO BHAYane U3yum pearnbHbie
OT3bIBbI O HUX U TONbKO NMOCNe 3TOrO AenakA CBOW BbI6OP.

TECHNO



TTpunou n pnrocer

TTpu nanke obssatenbHo Heobxoamm gnroc. U3 ecero
pasHoo6pasus nyulle pekoMeHAoBATb Te, KOTopbIe npea- >
HA3HAYeHBI AN NAKKU MeHLIX NPOBOAOB, U KOTOpbIE He -
HYXHO CMbIBATb Nocsie narku. K Takum nrocam 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 b1t He 6onee 200°. MoxHo
pexomeHaosatb npunon Asahi CF-10 kak Hanbonee noaxoaslm
AN Hac.

O6paTu BHUMaHUWE, celiuac B Npoaaxe umeercs

601bLLIOM BLIOOP CMELMAnbHBIX NPUNOEB C KAHUPO- EELEIRo e
NbHO B BUAE NPOBOSIOKU. ITO YAO6HO Npu Hebonb- nﬁﬁﬁ?)l?l
LWKX KOJIMYECTBAX Maek Ha 06bekTe, YTO YacTo U

6bIBAET B HaleM chyyae. Tak YTO UMeeT CMBICH
npuobpeTatb UMeHHO TaKOW BAPUAHT NPUMOS.

YacTto BO3HUKaeT BOMPOC — HYXHO M CMbIBATb OCTATKU pn1kOCa No-
cne namku? KoHeuHo, NnyJle CMbIBATb, TAK 6yp.eT BbIMNAAETb AKKY-
patHee. M cmbieaTtb nyJle CNUpTomM UNMU aLETOHOM. Ho umerotca u
TAK Ha3bIBaembIle 6e30TMbIBOYHbIE (PNIHOCBI, KOTOpbIEe COoBepleHHO
He TpeGyeTcsl CMbIBATb. ITU (PJIFOCBI U3roTasJsIMBAFOTCA Ha OCHOBe
KAGHUPONU UNn OpraHUYeCKuxX cmon. yTO“IHﬂl\;I, YTO JenaTtb C Kax-
AbIM KOHKPETHBLIM (pJ1FOCOM NpU UCNOJ1b30OBAHUMN.

B uHTepHeTe MOXHO Nerko HaMTU MHOTOYUCTIeHHbIe 0630pbI PIIHO-
COB ANA Pa3SINYHLIX NpUMeHeHU. B Halwem cryyae Hanbonee yacto



TbI 6yAelb NasTb NPOBOAA B PA3bEMAX, MO3TOMY MOXHO AATb HEKO-
TOpble peKoMeHAALUU No NPUOBpPeTeHNHO KOHKPETHBIX (PJIFOCOB.
3TO NPUBNU3UTENBHLIN CMUCOK, U He 9BNSeTCS UCTUHOW.

v’ Tenb-pnroc TT Keller. Yutu, npu naiike oH aonxeH usme-

HUTb LiBET C KPACHOroO Ha 6ecLBeTHbIM, UHAYe ero HyXHO
CMBIBATb.

®nrocer Amtech RMA-223 u Kingbo RMA-218. MoxHo He oT-
MBIBATb, HO MHOTO NOAAEIIOK, KOTOpbIe HAAO CMLIBAT.

&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
(PNHFOCOM, HO B HALUMX YCIIOBUSX OH U3BLITOYEH.

Kak NpasuJ1ibHO NaaTb

Paanonrobutenu xopoLwo 3HaFOT NPUEMBI MAUKU, MOITOMY Y HUX
BCeraa nosyyaercs OTNIUYHLIN pe3ynbTaT. Ho Ans Tebs 370 He oc-

HOBHaA 3a4a4a, NO3TOMY TyT 6yAeT HEeCKOMbKO NPOCTLIX COBETOB.
Hanerocb nomoryr.

1

TTaanbHUK AoMXeH 6bITb XOPOLWO NOArOTOBIEH, XaN0 O4YU-
LeHO U 3anyxeHo. TTnoxoe xano nyJdwe BoobLe He UCNOSb-
30BATb.

TTaaTb NyJle He KOHYUKOM Xana, a 6OKOBOW NOBEPXHOCTLHO.

O6s3aTesibHO 3aNyAU KOHTAKT B pasbéme u nposoa. TTpu
narike 4OCTATOMHO TOYHO COBMECTUTb UX U HA CeKyHAy npo-
rpeTb Nas/bHUKOM.

TECHNO



Ecnu KOHTAKT Ha pasbéme OKUCIIUIICS U He 3aTyXMUBaeTCs
HOpMasbHo, obg3aTenbHO 3a4nCTU ero. He Tpathb 3ps nroc
Ha CTapbIA OKUCHI.

TTpuobpeTtu cneumanbHyro rybky ans
OYUCTKM Xana NassibHUKa nocne
naviku. TTepen ucnonb3osaHuem rybky
HeobXxo0AMMO CMOYUTL BOAOU U OTXATb
W3NULWIKM BOAbL.

Ecnu xano nasnbHUKa umeeT cneumanbHoe NoKpbITUE, TO
HU B KOEM Cly4ae He OYULLAA ero HOXOM U abpasuBHOMU
ry6koui. Ecnu nokpeITUe HapyLluaeTcs, TO XKano MOXHO BbI-
6pacbIBaThb.

Ans yaaneHus Usnuwkos npunos npu
narike UM AN OUYUCTKU NPUNAAHHBIX
AeTasiel OT 0NoBa NPUMEHAN MelHYHO
onnetky. CelAyac e€ MoxHO npuobpectu
Ha KaTywwkax. TTpocTo npuknaabIBan
ONNETKY K MeCTy NAMku U Nporpesar na-
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7V Ranen?

anbHUKOM. M npunoli BnuTaeTcs B ONNETKY KaK B ry6Ky.

Y NassnbHUKOB C perysIMpoBKON TemnepaTypbl Cream 3a Held.
PasHbIe Npunou UMeroT pasHyro TemnepaTypy nnassieHus
(0bbIYHO yKa3bIBACTCA HA YNMAKOBKE), U TeMnepaTypa xana
NasnbHUKA JOMKHA COOTBETCTBOBATL eld. TTocsie HeCcKoMbKMx
MOMBLITOK ThI CAM MOUMELLb, YTO MJIOXO KAK HelorpeBaThb
NpUNOU, TaK U Neperpesartb.
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CoseT ot Tletpa Tletposuua

TTpu naiike pasbémos Tuna RS-232 unu miniDIN moxHo
J1erko UCNOPTUTL CAM PAa3bBEM U3-3a OBBIYHO HU3KOFO Kave-
CTBA MJSIACTMACCHI. YTOOLI KAK-TO YMeHbLWUTL 3Ty Npobriemy,
Jlyulue BCero nastb 3TOT pa3bem BOTKHYTHIM B OTBETHYHO
4acTb.

Coset ot Tletpa Tletposuua

Kak yacTo npu naike TbI xaneelwb, YTO y Tebsa He BbIpOC/a
TpeTba pyka. Ho 3T0 MOXHO UcnpasuTh!

TTpuobpeTtu cebe maneHbkMe NNACTUKOBLIE TUCOYKU C BO3-
MOXHOCTbHO MPUCACLIBAHUA K MIAAKUM NOBEPXHOCTAM. BoT
Kak Ha pucyHke. TToBepb, OHU MHOO pa3 BbIpyYaT Tebs.

~ / //‘
g

Hy TyT TbI 3Haewb BCE U 6e3 meHs. Beab npyu MoHTaxe oAHa U3 rnae-
HBIX 3a4AaY — 3TO NPUKPenuUTb BCE 060pYAOBAHUE B HYXHBIX MeCTax
W TaK, YTO6LI NOTOM He OTBASIUNOCh.

TTpocTo KpaTko Npo6exmmcs No Tem KpenéxHbIM 311eMeHTam, KOTo-
pbIe Ydlle BCero ThI BCTPETULLb Ha 06 beKTax.

TECHNO



LLypynbI u camope3sbr

Yem oTnuuaetcs wypyn ot camopesa? TTpaktuuecku Huuem. TTpocto
CAMOpe30M HA3LIBAFOT Te LWYPYMbI, KOTOpbIE CAMOCTOSTESbHO Npy
BKPYYMBAHUU Hape3aroT pesbby. [1na 3Toro y HUX AenaeTcs HeMHOro
APYrou NpogUIIb pe3bboBOU YaCTU U KOHUYMK YaCcTO UMeeT CheLm-
QNbHYHO 300CTPEHHYHO POpMY, ObneryarolLyo HapesaHue. Hy u
pe3bba y camopesa Bceraa Aesiaercs no Bceu ANMHeE A0 CaMOU
WNSNKM.

Ecnu camopesbt uMeroT YEPHLIN LiBeT, TO MeTasns1, U3 KOTOPOro OHU
CAenaHbI, KanéHsIn (bonee TBEPALIN), HO OH U bonee xpynkuii. Ca-
MOpe3bI XENTOro U Ceporo LiBeTOB MeHee TBepAbl, TaK KaK maTe-
puan He noaseprancs 3akanke. Ho oHu 6onee Ba3kue, U NO3ITOMY
XOPpOLLO AepXaT CTATUYECKYHO Harpy3Ky.

Y UEpHBIX CAMOPe30B eCTb BAPUAHTBI C KPYMHOM U ‘ ‘
Menkol pesbboin. Koraa ux npumeHats? Beceé npo-
cT0. Camopesbl ¢ MesIKoM pe3bbori NpeAHasHaYeHbI
AN MeTannos, a C KpynHoM Ana Aepesa U nna-
CTUKa. Kpome TOro, UMeroTcs YepHbIe Camopesbl ¢
ABOWHOWN pe3bbort. OHU CYUTArOTCS YHUBEPCANbHLIMMU.

no metanny no aepesy

TTpu 3akpyumBaHUU camopesa HeT HeobX0AUMOCTU NpeaBapUTesb-
HOrO 3aCBepJINBAHUA MeCTa COeAuHeHUa. A BOT NpU 3aKpyYUBAHUU
Wypyna Hy>XXHO 3apaHee BbICBepsIMBATbL AN Hero Hanpaenakolee oT-
BepCcTUEe HEMHOMO MeHbLLUero AMameTpa, COCTABMAFOLWEro NpUMEpHO
70% oT anameTpa wypyna. CTapaiics He NeHUTbCA U 3TO AenaTb,
0CO6eHHO ecnu He XoYellb NOBPeAMUTD LLYpPYNOM NOBEpXHOCTb Ae-
Tanu.



\@ CoseT ot Tletpa Tletposuua
- Ecnu camopes ¢ Tpyaom Bkpyumeaetcsa B Aepeso, TO NOTpU
ero pe3b60ByHO YaCTb MBLIIOM, U BCE MOUAET KAK MO MbLITY.

Arobenu u aHkepbl

YacTo Arobenu no-pyCccKu HA3bIBAFOT KUOMUKU»,
370 Ta WTyYKa, KOTOPAs yKpensseT oTBepcTUe U
NO3BOJISET NPOYHO 3aBepHYTb LWYpPYN He paspyLuas
OCHOBGHUS.

TTepsbint arobensb 6611 NpousseaéH 8 1910 roay OxoHom [dxo3eqpom
PonuHrcom. [iro6enb cocTOAN U3 KOHONMSHOMO LWMNAFATA U Knes U3
KpOBU XMUBOTHbIX. K cuacTbro, ceryac npu npoussoacTtee aArobeneii
He CTpaAaeT HU OAHO XUBOTHOe.

KoHcTpykuuii y arobeneit senukoe mHoxecTso. TToatomy obs3a-
TenbHO BbI6UpAW NpaBUNbHLIN TUN Arobens. HayunTb 3ToMy moxeT
TONbKO OMBLIT U COBETHI CTAPLUMX TOBAPULLIEIA.

[ro6enu BbINYCKAFOT KaK COBepLUEHHO Heu3BeCTHbIe (PUPMBI, TaK U
OueHb UMeHUTbIe, Takme Kak Hilti, Fisher unu Mungo. KoHeuHo,
nyJle BCero NpUMeHaTb NPOAYKLUMIO NocneaHux. Ho uHoraa
BCTpeYaroTCca Hennoxue 6e3bIMaHHbIE U3fenus.

TTomumo arobenen Ans 3akpenneHns UCNONb3yroT U
aHkepbl. OHU U3rOTABNUBAFOTCS U3 PA3STUYHLIX Me-
TANI0B U YACTO UMeHOT pe3bby Ana 60nToB. AHKep

obecneumBaeT OYeHb Kpenkoe cluenseHue ¢ 6eTOHOM.
Ero npumeHs+oT Ang KkpennieHUa K CTeHam oYeHb Ta-
XEnoro o6opyAoOBaHUA, HaNpumep, BUACOCTEH.

TECHNO



~.4  CornacHo TpeboBaHMaM NoxapHou 6e30nNacHoOCTU, Kpene-

”ﬁf Hue 060pyAOBAHUA K MOTOMNKY NMPOU3BOAUTCA TOJIBKO Ha Me-
Tannuyeckue arobenu nnbo Ha aHkepsbr. TTnactukosbie
Arobenu npu noxape MoryT pacniasnTbCs U BLINACTb BMe-
CTe C NPUKPENIEHHLIMU BELLAMU.

HeMHOro 0cobHSKOM CTOAT Xumudeckue arobenu (Xumuyeckue aH-
KepbI). OHU He3aMeHUMBI, KOTAa HaAo NPUKPenUTL YTO-NMbOo K No-
PUCTBIM UMW NYCTOTENIBIM KOHCTPYKLMAM. XKUAKUIK cocTas aHKkepa
NPOHUKAET B MOPLI U NOCe 3aCThIBAHUSA YKpennsieT 60nblwol
06BEM BOKpPYF OTBEpCTUA.

AHKepr BbIMYCKAFOT B BUAE OTAENbHbBIX

amnyn Unu B BUAe KapTpuaxeu Ana cne- M

LUMANbHbIX MOHTAXHBIX MUCTONETOB. Tak

KGK Y Hac Yalle Bcero HeT 60NbLWOro KONUYeCTBA MOHTAXHLIX paborT,
TO amnynbHblIe Arobens yaobHee, HecMOTpa Ha 6oiee BLICOKYHO
LieHy.

\@ Coeet ot Tletpa TleTrpoeuua

TTpy UCNONb30BAHUU XUMUYECKUX aHKepOoB 06g3aTesnbHO
ouuLLaM NOArOTOBIIEHHOe OTBepCcTUe OT NbLnu. Mcnonb3yw
NbLIecoc UMK 6aNNOHUYUK CO CKATBIM BO3AyXOM. TTbInb
OYeHb MeLaeT COCTaBy MPOHUKATL B MOPLI MaTepuana u 3to
3HauUTesIbHO ocnabnser kpenneHue.

Kpenéx ans runcokaptoHa

MncokapToH B coBpemeHHOM ogpuce — ocobas Tema. MaTtepuan
YAO6HLIV ANS cTpouTenel, NO3TOMY KpenuTb K Hemy Tol byaeLub
MOCTOSHHO.



Camoe rnasHoe Npasusio — Bceraa UCMonb3y arobenu unu cneum-
QNbHBIV Kpenéx, HUKOrAQ He BKPYYMUBAMA B MUMCOKAPTOH LUYpPYMbI

UNU CaMopesbI HaANpaMyHo (I-W—'FGH-bKG—GGH-H—GGB-G&M—Y-)K—H&BMGFGﬂ%

Oco6eHHOCTb MTMMNCOKAPTOHHLIX CTeH — 3TO YacToe Hanuuue ny-
CTOTbLI 3a Held. TTo3TOMy KpenneHus Ans Takux CTeH UMeroT CBOM-
CTBO pPACKPLIBATLCS U KPenKo AepXaTbCs c3aau.

[ro6enb-6a604Kka meeT HeObbIYHYHO
(POpMY, KOTOPAA NPU 3aKPYUUBAHUU
Wypyna 3aXumaercsa, a packpbisarolmecs
NanKu NPUMBIKAFOT K 3aAHeW CTOpOHe
runcokapToHa. bnaroaaps Takou
CUCTeMe yBeNMYMBARTCS Nowaib
yAepxaHus, a, CNefoBaTenbHo, U
MAKCUMAIbHAsA HarpysKa.

[ro6enb yHuBepcanbHbIN. OYeHb NOXox
Ha arobenu ansa 6eToHa, Ho ecnu

A\G}:“ NPUCMOTpPETbCS, TO BUAHO, CTEHKU
- CAeNaHbI TaK, YTO OHU PACKpPLIBAFOTCS 3G
% FMNCOKAPTOHOM MpU 3aTATUBAHUU
wypyna. He nepenyTaii ero ¢ 06bIYHBLIM
Arobenem.

CneuuwanbHeI arobens Ans
TUNCOKAPTOHA, ellé ero Ha3bLIBArOT
nopocéHok. OTnMYaeTcs KpynHLIMU
BUTKAMMU pe3bbbl, KOTOpbIEe Bpe3aroTcs B
MMNCOKAPTOH, a 6osbluas nnowanb
KOHTaKTa obecneumBaeT Kpenkoe
coeavHeHWe. 3a0CTPEHHBIN HAKOHEUYHUK
nossonset BKpyuueaTtb 3TOT Arobenb 6e3
npenaBapuUTenIbHOro 3aCBepIMBAHUA.

)Q

TECHNO



AHkep «Monnu» ucnonbsyerca Ang
NYCTOTeNbIX KOHCTPYKLUUM C HA3KOM
Hecylelt cnocobHOCTbrO. MimeeT
CneumanbHyro LiaHry, KoTopas,
PACKPLIBAACH MpPU 3aTATUBAHUU BUHTA U
NMOTHO yNupaeTca B maTtepuan
OCHOBGHWA C BHYTpeHHel CTOPOHSI.
Cnepean UMeeTca ynopHas robka ¢
OOHUM UNU HECKOSIbKUMMU LWIMNAMK,
YXOAALWMMU 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 AN pacKpbITUS, KOTOPLIN YaCTO HA3bI-
BAFOT «3AKNIENOYHUK». KOHeYHO, TbI MOXeLub
PACKPLITb 3TOT AHKEp U NPU NOMOLLUM ero
6onTa, HO NoBepb, CACNATb 3TO UHCTPYMEH-
TOM ropasao npote.

Kctatu, npu pabote ¢ arobensmu-6a-
AHkep «Monnu» 6b1n 3ana-

TeHToBaH B 1934 roay [xop-
Axem ®penepukom KpoccaH-

6oukamu u aHkepamm «Monnu» obs-
3aTesIbHO Y3HABAW KONIMYECTBO N-

CTOB FMNCOKAPTOHA Ha CTeHe (To ecTb Tom. B Tom xe roay Kpoc-
06LLYyHO TONLWMHY NTUCTOB), K KOTOPLIM CAHT 3aperncTpupoBan Top-
ero Haao npukpenutb. ¥ umeHHo noa rosyro mapky «MOLLY».
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3Ty TONLWMHY HyXHO noabupatb kpenéx. Ecnu yctaHosuwwb arobens
Ha HenpaBUIbHYHO TOJILLMHY, TO OH NIM6O He packpoeTcs, NUbo He
byaeT Aepxarb.

Pa6ota c anexTpuuyecTsom

SNeKTpUYeCcTBO — WTYKA OMnacHas. A UHOTAA U CMepTesibHO onac-
Has. Ham ¢ To6oli nose3no, YTo NpaKTUYecKU Bce kabenu B HaWMUX
CUCTemax NepeaaroT HU3KOBOJIbTHbIE CUTHANMLI U 6e30nacHsI Ans
Hac. M uTo cunoBoe 3NeKTpUYecTBO Yalle

BCero B HALWMX NPOeKTax AenaroT npo- TTo coBpemeHHbIM CTaH-
PeCCUOHarbHbIE 3M1eKTPUKU NOo 3a4a- AApTam fko6oe Hanps-
HUAM A9 CMeXHbIX cucTem. Ho HekoTo- XeHue 6onblue 24-x

pas 4acTb paboT C BLICOKMMU HAMpsKeHU- Bonwt sensetca onac-

.. HbIM AnNg Yenoseka.
AMU OOCTAETCA U HAM.

[ns paboTbl ¢ 3N1eKTpUYeCcTBOM Ha 061eKTax Tl AOSIKEeH NOSyYUTh
Aonyck. [lokymeHTOM, NOATBEPXAAHOLMM 3TOT AONYCK, ABNSeTCA
yaocTosepeHue no snextpobesonacHocTu. Kectatu, y aToro yaocTo-
BepeHUa ecTb OrpaHUYEHHLIW CPOK AeMCTBUSA, U He 3abbIBau Npo-
AneBatb ero Npu Heo6xoaAUMOCTU.

Bcero B cTaHaapTte onpeneneHsr 5 rpynn aonycka. Ho ans Hawux
paboT Tebe AOCTATOYHO UMeTb AOMYCK TpeTbeu rpynmbl.

.4  TIpu paboTe c 3neKTpU4YeCTBOM BCErAa BLINOHAU He-
ﬁ CKONMbKO NPOCTLIX NPABUIT:

e  BuIknroualti anexTponuTaHue nepen paboton. TTpole
BCEro 3TO CAenaTb BLIKMFOYEHUeM COOTBeTCTBYHOLEero
GBTOMATA B 3S1EKTPOLLUTKE.

e O6a3aTenbHO NoBecb NpeaynNpexAaroLLlyro TabnuuKy, UTo
6bI HUKTO CITYYAMHO He BKNFOYUIT GBTOMAT.

TECHNO
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e TTpoBepb UHAUKATOPHOW OTBEPTKOM OTCYTCTBUE HAMPS-
KeHWa B Tex mecTtax, rae byaelb BLINOMHATL paboThI.
Yyaeca 6bIBAFOT AaXe NOCNe BLIKMFOYEHUS aBTOMATA.

e TTo BO3MOXHOCTU UCNONb3YN CpeaCTBA 3ALMUTLI OT NO-
paxeHUs TOKOM. XOTs 6bI pe3uHOBbIE NepUaTKu.

o Tlposepsi nospexaeHUs NpoBoAOB, 0CO6EHHO ecnu ux
npotarusanu. TToBpeXAEHHLIN Y4acTOK Nyulue yAanuTb,
B KpaiiHem cnyyae HaAExHO UCMPaBUT.

e TIpu coeanHeHun Unu NOAKNFOYEHUU NPOBOAOB NpoBe-
pal HaAEXHOCTb. TTNOX0, eCnU KOHTAKT OTNEeTUT Npu
NOAGHHOM HANPSAXeHUU.

e TIpo UHCTPYMeHT, 5 AyMaro, MOXHO U He HaMOMUHATb.
Mcnonb3ylt TONbKO UCMPABHLIN U KAYeCTBEHHBIN.

e W conepxu mecto paboTbl C 3N1EKTPUYECTBOM B YUCTOTE
u nopsaake. OcobeHHO He AONYCKaA NONAAAGHUS BOAbL.

TTpumeHeHue mynbTumeTpa

Kak ussecTHO, B 3neKTpuKe cyllecTsyeT NuLb 2 Npobnemsr: HeT

KOHTAKTA TAM, FAie OH AOJIXeH 6bITb, U UMeeTCs KOHTAKT TaMm, Fae
ero 6bITb He AOMXHO. [1ng noucka 3Tux Npobnem u NpPUAYMaH Npu-
60p MynbTUMeTp.

Mopeneii MynbTUMETPOB BbINYLLEHO Besu-
KOe MHOXeCTBO, OT NpOCTeULInX A0 HABOPO-
YeHHbIX. K cyacTbro, ANg HawwWX paboT no-
AOUAET U camas NpocTas MoAensb. Beab yale
BCero HaM AOCTATOYHO HAXOAUTb KOPOTKUE
3GMBIKGHUA U U3MepaTb HanpsaxeHusa. bonee

CNOXHbIe 30444 OCTABUM UHXEHEPAM.

Lincpposont unu ctpenouHsrii? B npuHuune oba xopowm, KTo Kak
NpUBbLIK. HO ANS OLEHOYHBIX U3MepeHU Nyulle BCero NoAoUAET



LMEPOBOM. MIcKaTb 3HAYEHUS Ha PA3HBIX WKAAaX 3HAYUTENbHO Me-
Hee ya06HO HaxoAsCh B TECHOM LKAy ¢ 060pyaoBaHUEM, Yem
6LICTPO NPOUUTATL LIMEPLI C 3KpaHUMKa. M ob6s3aTensbHO nposepb
3BYK 3ymmepa Ans NPO3BOHKU Lieneit — Tbl AOJIKEeH ero CbIWaTh B
CAMBIX HEKOMEOPTHBIX YCNOBUNX, AiAXKE KOTAA TBOU ToBapULL, pabo-

TaeT psAoOM C NepgopaTopoM.

Bce mynbTumeTpbr UmeroT 2 Wyna: YEPHLIN U KPACHLIU. YEpHbIN aB-

nsetcs 06WMM NpOBOAOM, U
06bIMHO FHe3A0 Ans Hero 060-
3Havaetcs COM. A KpacHbIM U3-
MepsOT CUTHAIBI, U HAG MHOTUX
MYNTbTUMETPAX ANS Hero ume-
eTCa HEeCKONbKO OTAESIbHbIX
rHesa. O6s3aTenbHO NOCMOTPU
WHCTPYKLIMFO, YTOOLI MOHATH, B
KaKoe rHe3fo Npu PasHbIX U3-
MepeHUaX ero HyXHO BTbIKATb.

DC unn AC? AC paclumgpossiea-
etca Kak «Alternating Current»,
4TO B NepeBoAe C GHrNUIACKOro
03Ha4aeT nepemeHHbIN Tok. DC
paclwuepoBbIBaeTca Kak «Direct
Current», yTo B NepeBoAe C aH-
rJIMACKOro 03Ha4YaeT NOCTOSHHLIN
TOK.

TTpu U3mepeHUax HanpaxeHU 06a3aTenbHO NpoBepsl NonoxeHUe
nepeknroyaTens pexmmos, YTOBLI OH CTOSN HA U3MepeHUU npa-

BUNbHOIO HaNpsxeHUs. M1 cMOTpu Kakoe HanpsxeHue mepsellb —
NOCTOSIHHOE UMK NepemeHHoe, OT 3TOrO TaK Xe 3aBUCUT NoSIoxeHue

nepeknro4vaTens pexmmos.

P

M3mepeHue Toka Npy NOMOLLUU MySbTUMETPA AOBOSTbHO
onacHas onepauus. Beab ana toro, 4tobbl He BHOCUTB B U3-

MepeHWe NorpellHOCTel, BHyTpeHHee CONpoTUBNEHUE MyJlb-
TUMeTpa CTAHOBUTCA NPAKTUYECKU PABHBIM HyS1HO. TO ecTb
ecnu TbI nonpobyellb NOMEpUTL TOK B po3eTke, TO B Jyulliem
cnyyae BbI6beT GBTOMAT, a B XyALem nucatb He byay.

TECHNO
. NEPIA



Tak 4TO OCTABL U3MEpeHUe TOKOB CMeLmanmucTam, UX MHOro
M He TaK Xanko, Kak Tebq.

\@ Coset otT Tletpa Tlerposuua

v/

B komnnexTe K MynbTUMeTpam UAYT CTAHAAPTHLIE LY MbI,
AOBONbHO TosCThIE. M M3MepsaTb MU KOHTAKTBI B pa3bemax
He coscem yao6Ho. CoseTyo npuobpectu AONONHUTENbHO
TOHKUE LWy nbI (MNU TOHKME HACAAKU ANS O6bIYHBIX Ly NOB) U
KPOKOAUITbUUKM.

TTouck kabens B xryte

BeiBaroT cnyyaum, Koraa nocsie NPOTAXKU HECKONbKUX Kabeneli B
XryTe 3apaHee 3a6bIBAelLb MPOMAPKUPOBATL UX, U UCKATb KOHLIbI
NPUXOAUTCA YXe NOocsie NPOTAXKMN.

Camoe npasunbHOEe — NMPUMEHSTb AN 3TOro che-
LIManbHLIN TecTep, Ha3bIBAeMbIN Kabenb-TpeKke-
pom. B komnnekT BXoAsT reHepatop U NPUEMHUK
C YyBCTBUTESIbHOM QHTEHHOW B BUAe Hocuka. C oa-
HOrO KOHLa kabens NoaKFoYaellb reHepaTop K
NPOBOAKAM, G C APYTOM CTOPOHBI MPUEMHUKOM
vlelwb ero B xryTte. Ecnu y kabens ecTb 3KpaH, TO 06g3aTenbHO re-
HepaTop NOAKSIFOYal K Hemy. M xoTb B 3TOT pas He 3abyab npomap-
KMpOoBATb HaWUAEHHbIN Kabenb!

A eCnv TpeKkKepa HeT, a eCTb NPOCTOM MyNbTUMETp? TyT TOXe BCE
npocTo (Ho aonblwe). TTocneaoBaTeslbHO CKpyYMBaellb Napy npo-
BOAHWKOB Y OAHOMO U3 Kabenew Xryta ¢ OAHOU CTOPOHBI U NMpPUCO-
eAuHselb LWy bl MyNbTUMETPA K 3TUM Xe NPOBOAKAM C ApPYTOM CTO-
POHbBI B peXume NpO3BOHKWU. ITOT pexmum 0603HavaeTcs 06LIYHO



CNeLmanbHLIM 3HaQYKOM (Hanpumep, B BUAE KONTOKOMbYMKA) Ha Nne-
peknrouatene pexmmos. M Tak kabenb 3a kabenem, noka He
HaAELWD BCe KOHULL. TTocne 3Toro TeI NOMMELLL, YTO 3a6bIBATH 30a-
paHee MapkmpoeaTh kabenu He o4eHb Beceno.

NHaukaTopHas oTBEpTKA

A M uTo TyT HenoHaTHoro? Beab npolie Hu-
o o Yero U NpUAYMaTb Hesnb3s. 3avem oTaenb-

/" Has rnaea?

A BeAb 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. ﬂposepﬂercsu npocCTO, HaAO OAHO- MHngm’opHag oT-
BpeMeHHO NMPUKOCHYTbCA K Xany 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).

TTpocToi OTBEPTKOM C HEOHOBOM JIAMMOYKOM AeUCTBUTESTbHO
MOXHO TOJNTbKO HAUTU pasy B NpoeoAe UK B poseTke. TTpukacaschb
nanbLem K 3aAHeMy KOHTAKTy NPOCTO THIKATb el FAe MOXHO, U
XAATb, KOrAa 3aroputcs namnoyka. Ecnu roput — 10 370 Pasa, n
nyuJle He Tporarb.

A BOT OTBEpTKA ¢ 6aTapelikon ropasao uHTepecHee.

TECHNO



[lna noucka HONS U qaskl B po3eTke HyXHO NMpOCTO BCTABUTDL XKANO
OTBEPTKU MONepemeHHO B pasHbIe KOHTAKTLI. M npu 3Tom npuka-
€aTbCs K KOHTAKTY Ha TopLe He HyxHo! Ecnu csetoauoa ropur, 1o
3TO (pasa, ecnn HeT — HOMb.

Koraa otBépTka BCTaBMEHA B KOHTAKT C HOMEM, U B 3TOT MOMEHT
MPUKOCHYTbCA K KOHTAKTY Ha TOpLie, CBETOANOA AOJIXeH 3aropeTbes.
3T0 03HaYaeT, YTO NpPOBOA HOMS He 06OPBAH.

Eweé 310l 0TBEPTKON MOXHO NPO3BOHUTL NpoBoaa. [ns 3Toro Tpe-
6yeTcsa NPUKOCHYTbCS PYKOU K OAHOMY KOHLIY MpOBOAQ, G XASIOM OT-
BEPTKM MPUKOCHYTLCA K ApYromy. M He 3a6bITb nasibLiem npuKa-
caTbCs K TOpLIEBOMY KOHTaAKTY. CBeToamoa roput — nposog, Uen. Ko-
HeYHOo, 3TO U3MepeHUe BOIMOXHO, Koraa oba KOoHLIa MpOBOAA TbI MO-
Xellb AOCTATb PYKAMU OAHOBPEMEHHO.

Takxe TAKOW OTBEPTKOM MOXHO NMPOBEPUTH HANUUME HAMpPSKEeHUs B
nposoge (Mnu kabene) yepes usonauuro. [ins 3T0ro AO0CTATOMHO
B3STb OTBEPTKY 3a KASIO U TOPLIEBLIM KOHTAKTOM MPUKOCHYTHCS K
usonaumm nposoaa. Ecnu csetoamon saroperncs, To Nposoa Noa
HanpsaxeHuem. Kctatu, 3TOT meToA NO3BONSET HAUTU MecTo 0bpbIsa
nposoaa B kabene, Aoranaiica cam, Kak 3To cAenartb.

TToMUMO 3TUX BAPUAHTOB CyLLeCTBYeT 60S1b-
LWoe KONUYeCTBO LIMGPPOBLIX MHANKATOPHBIX
OTBEPTOK C pasHOOBPA3HBIMU PYHKLMSMU. Ho
pacckasatb 06 3TOM B IAHHOW KHUTe HeBO3-

MOXHO, NPOCTO U3yYah UHCTPYKLUMU (YaCTO Ha &
KUTAUCKOM A3bIKe).



Pa6bota Ha sbicoTe

TTanaTb Ha pOBHOM MecTe yxe HenpUSTHO. A CBANTUTLCS C BLICOTHI
(naxe Hebonblon) ewe u onacHo. TTostomy Haao yaensTb ocoboe
BHUMaHWe 6e3onacHoM paboTe Ha BLICOTe.

C 1 aHBapsa 2021 roaa Hauanu AencTBOBATL HOBBIE MPABUIA NPU pa-
60Te Ha BbICcOTe. M nydlue ux BceM BLIMOSHATb, UHAYe HaKasaHue
6yAeT cepbE3HLIM.

Ona Tex, KOMy uUHTepecHO
B npasunax ans pabot Ha BbICOTE OMUCAHBI 3 FPyNMbI AOMYCKA.

B nepsyto rpynny Bxoaat ucnonHutenu. To ectb 37a rpynna Ans
Tebs. MiMeHHO 3a 3TOT ypOBeHb AOMYCKA ThI U AOKeH pacnmChI-
BATbCS MPU MNPOXOXAEHUU UHCTPYKTAXA.

Bo BTOpoli rpynne HaxoaaTcs pykoBOAUTENU HUXHErO 3BeHa.
MMeHHO OT HUX TbI Nonyyaelb AOMYCK Ha BLINOSHeHWe paboT. U
ecnu Tebs HasHavaT 6puraampom, To Tebe NpUAETCS NonyYaTb 3Ty
rpynny 1 OTBeYaTb 3a CBOUX TOBAPULLIEHA.

K TpeTbeld rpynne oTHOCATCA UHXeHepbI, KOTOpbIe MpOLWU cheum-
anbHoe oby4eHue, U KOTopbIe MOTYT KOHTPONUpOBATL pabOTHUKOB
MepBOM 1 BTOPOU rpynn.

TTpasuna BcTynaroT B AelicTeue npu pabote ot 1,8 meTtpa oT nona u
BbIlWe. B Hawem cnyyae 370 paboTbI CO CTPeMSHOK U necos. [ns
HaYana 3aNOMHU — HUKOrAa He paboTal Ha BLICOTE B OAUHOYKY.
O6s3aTenbHO HyXeH YenoBek, KOoTopbIl byaeT cTpaxoeats. Ecnu ne-
3elllb Ha CTPeMsIHKY — MyCTb TOBAPULL, AEPXUT e&.

TECHNO
M5 i



TTpyUMeHaTb CTPaXOBOYHLIN NOAC TaK Xe HeobXxo- T
NPU PABOTAX

AUMO, Kak 6bI Heya06HO 3TO HU 6b10. M 04eHb BHU- @ HA BLICOTE

CNEQYET

NPUMEHATL
CTPAXOBOYHbIW
nosc

MATesIbHO CMOTPU, K YeMy MpUKpennselb CTpaxo-

BOYHBLIN KOHell, BeAb 3TO TBOS 6e3onacHocTsb. TTpu

NOABEME UMK CMNYCKe CO CTPEMSIHOK UMM NecTHULL
TpebyeTcs BCeraa HAXOAUTLCSA K Heldl NTULIOM U iepXaTbCs 3a Heé py-
Kamu.

CnywaTtb UHCTPYKTAX OYeHb CKyYHO U HeuHTepecHo, Ho obs3aTenbHO
NpPOX0OAU ero U pacnmucbIBACA B XypHane. Ecnu TbI 370 He caena-
elwb, To 6yAellb Cam BUHOBAT, KOTAA CBASULLCS, TAK KAk nones 6es
paspelleHuns. M HUKOMy He AoKaxelub NOTOM 06paTHOro.

bﬁﬁ TTpu paboTe co CTpeMaHOK U MPUCTABHLIX NECTHUL 3anpeLua-
eTcs:

e Pa6otatb ¢ ABYyX BepXHUX CTyreHeK ecnv HeT nepui.

e HaxoauTbcs Ha cTpeMsHKe 6onee YemM OAHOMY Yeno-
BeKy.

e TToaHWUMaTbL U onycKaTh Fpy3 NO NPUCTABHOW NecTHULe.

e TlepexoauTb Ha BbICOTE C OAHOM NECTHULLI UM CTpe-
MSHKU Ha ApYryHo.

TTpasuna npocTbie, HO OTHECUCH K HUM CepbE3Ho. Bbicota —

3TO He LWYTKa.

W rnasHoe, koraa paboTaelwsb Ha BbICOTe, TO 3abyAb TaKMe CNOBa:
«CMOTpU, Kak 5 ele moryh»

Kak rpamotHo npoknaabieath kabenb

YCTpoMCTBA B HAWMUX NPOEKTaX OYeHb pefiko HaXOAATCA KOMMAKTHO
B OAHOM MecTe nometleHus. MoxeT TONbKO B OYeHb NPOCTLIX Nepe-
FOBOPHBIX KOMHATAX.



Yalue Bcero ocHoBHoe 060pyAOBAHME pa3MelLLaroT B anmnapatHOM
WwKapy (a B CTOXHBIX MPOEKTAaX U He B OAHOM), a NepugpepunHoe
(Taxkoe kak cpeAcTBa OTOBpPAXKEHUS, O3BYYMBAHUS U T.A.) B pa3nUy-
HBIX TOYKAX NomelleHus. bonee Toro, yactb 06opynoBaHUA MOXeT
HAXOAUTLCA B APYTrUX NOMeLLeHUAX, YaCcTo YAaNEHHbIX. U Bce 3Tn
yCTPOUCTBA HEO6XOAUMO COEAUHUTD MHOTOYUCTIEHHBIMU Kabensamu.

Bce 371 Kabenm MOXHO ycnoBHO pasaenuTb Ha CNAaboTOYUHbIE U CU-
foBble.

Cunosble kabenu valle BCero NpOKMAAbIBAFOTCA 3M1eKTPUKAMU, U
XOpOoLo, ecin No 3aAGHUAM U3 Hallero npoekTa. Ho Bcero y4ecTsb
HeBO3MOXHO, U NepuoANYECKU CUSOBbIE Kabenu NPUXOAUTCA MOH-
TUpOBATb U Ham. [lenatb 3T0 MOTYT TOSbKO Te COTPYAHUKM, KOTOpbIe
npowwnu cneumasnbHoe obyyeHue U UMeroT CepTUCPUKAT, MOITOMY §
TYT He 6yAy paccmaTpuBaTb NPOKNAAKY TaKUX Kabenei.

A BOT cnaboTOUHbIE U CUMHANbHbIE Kabenu aocTaHyTca Tebe. TTo-
3TOMY HeCKOJIbKO COBETOB.

MoHTax kabeneit B roppoTpybe

TTpy moHTaxXe HyXHO cobnroaaTh paa NPasu.

v PaccTosHue mexay roppoTpybamum Ang 3neKTponmuTaHus u
rogpoTpybamm AN UHPOPMALIMOHHLIX Kaberel A0SIKHO
6b1Tb He meHee 300 mm. TTepeceyeHUs MOryT 6bITb TOMbKO
MOA NPAMBIM YT IIOM.

v' TTpu 3aKkpenneHuu rogppoTpybbl CNeUmnanbHLIMU KNUNCaMm
paccTosHue mexay Knuncamum aonxHo coctasnatb 40-50 cm.

TECHNO



v' Ecnu Tpacca umeet MHOro U3rnbos, To nydlue NpUMeHsTb
ABYXCIIOVHbIE FrOQPOTPY6LI C FNAAKUM BHYTPEHHUM peribe-
(POM.

v' B cnyvae npotarusaHus B rogppupoBaHHyHO Tpyby HecKoslb-
KUX Kabenew, HyXHO CNOXUTb UX MO BCeW ANIHe BMecTe U
CKpenuTb KonbLAmu u3oneHThI Yepes kaxasie 400-500 mm.

FogppoTpyba BLINyCKaeTCa CrneayrowmMx pasmepos:

BHewHuu OnuHa B
AvameTp BHyTpeHHuUIA CTaHAGpTHOMU
rogpuUpoBaHHOU AuameTp, Mm 3aBOACKOU
TPY6bI, MM 6yxte, m
16 10.7 50 unun 100
20 141 50 unu 100
25 18.3 25 unu 50
32 243 25 unun 50
40 325 15
50 39.6 15
63 50.6 15

[ns cpawmeaHua AByX OTpe3kos rogpoTpyb BCeraa UCnonb3yii cne-
LManbHbIEe MyqThI. A TaKXe NpU U3MmeHeHUU HanpasseHus Ha 90
rPaAyCcoOB NpUMeHsI cneuuanbHbie yronku. M cneau 3a Tem, 4tobbr
Tpy6bI NpU BCTABKE B MY(PTLI UMM YIrOMKM 6bINU aKKypaTHO obpe-
3GHbI U NPOBOA He CMOT 6bI 3aLeNUTLCA 3a HEpPOBHBIW Kpaud Npu
NpoTaXKe.



\/

Ecnu ansa kpenneHus rogppoTtpyb ucnonb3yrotca

KAIUNCLI, KOTOPLIE MOTYT COCAUHATLCS APYT C APYrOM, TO i
KpenuTb UX K NOBEpXHOCTU HAAO Yepe3 OfHY. TO ecTb “

AN OAHOW Unu AByx Knunc Tpebyetcs 1 camopes, ans

TPEX UNU YeTbIpEX — 2 camopesa, ANs NATU Unum Lwe-

cTn — 3 camopesa u 1.4. TTpasaa, npu 60bWOM KONUYeCcTBe KNUMC
MOXHO YMeHbLUATb KONUYECTBO CAMOPe30B, HO 3TO onpeaensan no
mecTy.

TTpuTarusaTb HOBYHO FrOPPOTPYOY K yXKe NpONOXeHHbIM

CTSKKAMU OYeHb MNOXO, TaK AenaTb Henb3a. [ns MoH-

TAXa OTAENbHBIX UMW AONOSTHUTENbHBIX rOPpOTPY6

nyJlwe ncnosb3oeatb Arobenb-xomyTbl. OHU Nerko MOH-
TUPYHOTCA, ANS HUX AOCTATOYHO NPOCBEPNUTL OTBEPCTUE U He Tpe-
byeTca AONONMHUTENbHLIN camopes.

Ona tex, KoMy uHTepecHo

WHoraa nponuxHyTb kabenu B roppoTpyby OveHb TpyAHO U3-3a Tpe-
HUS O CTeHKWU. M uTobbI 06nerynTb 3TO NPUAYManU cneumasbHble
cMmasku ans npoeoaos. OfHOM U3 HUX 9BNSETCA CMA3Ka OT KoMna-
HuM 3M noa HaseaHuem LUB-I/0,95.

\@ Coeet ot Tletpa Tlerpoeuua

MHoraa Ha obbekTe NpoKnaabIBarOT TPY6LI AN Kabenew 6e3
NPOTSXKM BHYTpU. XOpOLWO, eCcniv AJIMHA TaKOW Tpy6bbI He-
6onblias U ecTb BO3MOXHOCTb 3aTSHYTb NpOTAXKy. Ho ecnn
ANUHa 6osbluas, Aa ewwe UMeroTCs U3rUbbI, TO NPOTSXKY
NPOCYHYTb He yAAacTCA.

TECHNO



Toraa Nomoub MoxeT 06bIUHLIN NbLnecoc. Haao npumoTtathb
W30oneHTolU Tpyby Mblnecoca K OAHOW CTOpOHe Tpybbl, a ¢
APYrOW CTOPOHBI BCTABUTL TOHKYHO U MPOYHYHO 6euéBky ¢
npues3aHHOU 6ymaxkoul. Y ecnu BknrouMTh Nblnecoc, To be-
UEBKY 3aTAHeT B Tpyby U e€ MOXHO byaeT UCNOoJIb30BATb B Ka-
yecTBe MPOTSXKU.

TTpoknaaka Buaeo 1 38yKoBbIX Kabernel

CnaboTouHbIe Kabenu AOBOJSIbHO HexXxHbIe, MO3TOMY rflaBHOe npa-
BUO — He NOBpeAUTb UX NpU NpoTaxke. MaeanbHbIN BapUAHT —
NpoTArMeath kabenb 6e3 pa3bEMOB U BNOCNEACTBUU MOHTUPOBATD
ux. TTpukpennatb kabenb K NPOTSAXKe HYXHO B HECKOMbKUX TOYKAX
Ha ANuHe He MeHee 30 caHTUMeTpOB, UTO6LI pacnpeaenUTb TaHy-
Wee ycunue no AnuHe. Ecnu B kayecTBe NpOTAXKKU UCNOb3yeTcs
MeTansINYeckuii 30HA B rogppoTpybe, TO UM MOXHO NPOTKHYTL Ka-
6enb Ang 6onee Kpenkoro coefMHeHUs U NOce 3TOro 3aKpenuThb
MecCTO CoeAUHeHUa U301eHTOW.

Ecnu npuxoamntca npotarueath kabenb ¢ YCTAHOBMEHHBIMU pa3b-
EMAMU MO FPA3HBIM MeCTam, 0693aTeNIbHO 3aLWMLLAA Pa3bEMBL OT
rpA3u XOTA 6bI MANAPHBIM CKOTYEM, MefKMe KOHTAKTbI NOTOM
TPYAHO oumLaThb.

\@ Coset ot Tletpa Tletposuua

INro6oii n36bITOK Kabens HyXHO YKNAAbIBATb KOMEYKaMU U
CKpennsaTb CTAXKAMU, He nepeTarueas CunbHo! CknaabIeath
kabenb No-apyromy He CTOUT.



TTpoknaaka BuTOM Napbr

PaboTa c BuTOM Napoi Tak xe umeet cBOU XUTpoCTU. TTpu npoTaru-
BAHUU Henb3s AOMYCKATb U3NOMbI Kabens. TTpu pe3kux usrnbax
HapYLUGEeTC FeOMEeTPUYECKas OAHOPOAHOCTb CUMMETPUYHOM cpefabl
nepeaaym, UHOrAa HeobpaTUMO. PaspelléHHLIN MUHUMATBHLIN pa-
AUYC U3rnba Hes3KpaHUpOBAHHOr O Kabens Npu MOoHTaxe — 8 BHelw-
HUX ANAMeTpOB Kabens, 3KpaHUpPOBAHHOTO — He meHee 10.

TTpy MOHTaXe 3KPAHUPOBAHHOW BUTOM Napbl HEO6XOAUMO CeanTb
3@ LesI0CTHOCTbHO 3KpaHa no Bcew AnuHe kabens. PactaxeHue unu
n3rub xkabens NpUBOAUT K paspyLUeHUO 3KPaHa, YTO BEAET K CHUXe-
HUFO YCTOMUYUBOCTU K SNIEKTPOMArHUTHBIM Nomexam. [peHaxHbIV
npoBoA B TaKOM Kaberne obs3aTesnibHO AOMXeH 6bITb COeAUHEH C
3KpaHOM pasbéma. Cneam 3a 3TUM.

TTpoknaaka ontuyeckoro kabens

Hukoraa He NpoTArMBalA BONTOKOHHO-ONTUYECKUIA Kabernb Henocpea-
CTBEHHO 3a BONOKHA UMW MOAYIbHbIe Tpybku. Kabenb copepXxuT cu-
noBble 351eMeHTbI — KeBJlapoBbIe HUTU, CTeKNONIACTUKOBLIN Npy-
TOK, MeTaINIUYECKyHo NTeHTY U npoyee. Ycunue Heob6xoammo npu-
KNaAbIBaTb TONbKO K 060nNoYKe Kabens.

Paanyc usruba kabens npu npoknaake (MOHTaxe) AONXeH 6bITb He
MeHee 20-TU HOMUHANbBHBIX HAPYXHbIX ANAMeTpoB Kabens.

TTpu MoHTaxe kabens He AONXHBI 6bITh NMPeBbILEeHbI A0MYCTUMBIE
pacTaAruBaroLLMe U pasfaaBiMBaArOLLME HArpy3KY, a Takxe Apyrue me-
XAHUYECKUe XapaKTepUCTUKU, BENTUUYMUHBI KOTOPBIX ThI MOXeLlb
Y3HaTb U3 ONUCaHUA Kabens.

TECHNO



TTocne nrobbIxX NOAKAFOYEHUU HaAeBaU 3aLLMUTHBLIE KOMNAYKU Ha

KOHHeKTOpbI U afanTepbl. He AONYyCKaX KACaHUS KOHHeKTOopa K rpss-

HOM NOBEpXHOCTU NOCIe CHATUA 3aWUTHOro konnadka. TTpu noa-
KJIFOYEHUWN KOHHEKTOp AOJIXeH MOAKFYAThCS K aaanTepy MasHO.
He npoBopauuBaii KOHHeKTOp NpyU NOAKNFOYeHUU. Y cTaHaBMBAM
KOHHeKTOp B aAanTep C YyMepeHHbIM ycunuem. KOHHeKTopeI ¢ rau-
kou Tuna FC 3atarmeain TonNbko NanbLamu,

TTpu paboTe ¢ onTUYeckum Kabenem HaAO BLIMOMHATL Onpe-
fenéHHbIe npasuna.

1. H¥ npu Kakmux ycnosmusx He CMOTpU B TOpeL, BOJTOKOHHOTO
cBeToBOAA UMM pasbéma. TTepenasaemoe U3nyyeHUe Haxo-
AUTCA BHE BUAMMOTrO ANAMNA30HA, OAHAKO MOXeT NpUBECTU K
HeobpaTUMBbIM MOBpexAeHUsSM rnasa.

2. N3berati nonaaaHUs 0bpe3koB ONTUYECKOrO BOSTOKHA HA
ofexay Unm Koxy. 3Tu obpesku obsasatesnibHo cobupai B
NJIOTHO 3aKPLIBAFOLLMECS KOHTEMHEpLI UMW Ha KIeUKyro
neHTy. PaboTy c BONOKHOM BCeraa NpoBOAU B 3ALUUTHBIX OY-
Kax.

3. Bo Bpema paboTbl ¢ ONTUYECKUM BOSTOKHOM KaTeropude-
CKM 3anpeLyaeTcs NpuUém nuim, a nocne paboTsl He0bxo-
AUMO BLIMBITb PYKU C MBLIOM.

4. CnupT 1 pacTBOpUTENU, NpUMeHseMbIe NpU YAaneHUu 3a-
LM THBIX MOKPLITUIA, ABNAFOTCS OTHEONACHLIMU U ropaT bec-
LIBETHBIM MJIGMEHeM.

5. CeapoyHbIe annapatbl UCNOSb3YHOT AN POPMUPOBAHUS

3NEeKTPUYECKOUN AyrU BLICOKOE HamnpaxeHue, KoTopoe aBns-
eTCa ONACHLIM AN XU3HU, a AYrOBOW paspas Mexay drieK-

TPOAAMU MOXeT NPUBECTU K BO3FOPAHUHO FOPHOYUX Fa308B U
MapoB NerkoBOCMNIAMEHSFOWUXCA XUAKOCTEN.



6. KypeHue Bo Bpems paboTbI ¢ ONMTOBOSIOKHOM MOXeT npu-
BECTU K pe3KoMy CHUXeHUHO Ka4eCTBa CBAPKU UMK U3roTaB-
NUBAEMOTO KOHHEeKTOpa.

Yknagka kabens

YpoBeHb paboTbI MOHTAXHUKA NErko
MOXHO ONpeaenuTb NPOCTO B3rNsHYB,
KaK OH ynoxun kabenu. B NHTepHeTte
UMeeTCs OrpoMHOe KOJINYeCTBO KapTu-
HOK KaK UAeanbHOW YKIIaAKW, TaK U He-
Boobpasmmoro bapaaxa.

KoHeuHo, TpeboBaTb UAeanbHOro pesynbtata B cucTe-
Max MyJIbTUMeAMUa HEBO3MOXHO, TaK Kak TyT npume-
HAFOTCS Kabenu CaMbIX pasHLIX TUMOB, U CXema UX coefiHeHU
HaNOMWHaeT NayTUHy. Ho 1 pe3ynbTaTt He AOMXeH BbIFNAAeTb Tak:

OnbITHbIE MOHTAXHUKU UMEOT B CBOEM apceHasie MHOXeCTBO Mesl-
KUX MPUEMOB U XUTPOCTEN, KOTOpbIE NO3BONSHOT NPUBECTU B OTHO-
CUTeNbHLIW NOPAAOK MHOTOUUCIIeHHbIEe NPOBOAG B CTOMKAX U B NO-
MmeltieHun. CTapaiica UCNonNb3oBaTh 3TOT OMBIT U YUUTLCS Y HUX.

291 ™S =



\@ Coset o1 Tletpa TlerpoBuua

YKNaaKy BXOAAWMX B CTOMKY Kabenel Bceraa HaYMHam ¢ ux
MOMHOrO pacnyTbIBAHUS U OTMBIBKU BIIGXKHOM CASICPeTKOMN.
He xanen Ha 310 HU Tpyaa, HU BpemeHu. PaboTatb ¢ um-
CTBIMWU U POBHO pacnyTaHHLIMU Kabensimu ropasao npusT-
Hee.

~.d-  HAnuHbI KOHLOB y BXOAAWMX Kabenielt MOryT OYeHb CUISTbHO

"%{A pasnuyaTtbca mexay cobon. M ectb xenaHue XoTb HEMHOTO
YKOPOTUTb CITULIKOM AJNIUHHbIE KOHLbI. TaK BOT, Mepea Tem,
KaK 0Tpe3aTb NulHee, 0693aTesIbHO NepemecT MapKUPOBKY
Ha OCTABLUMIACA y4acTOK kabens!

K coxaneHuto, nepuoanyecku cnyyaetcs, Yto noce ob-
pe3Ku OCTAETCA TONbKO FPYCTHO CMOTPeTb Ha HEMAPKUPOBAH-
HbIe Kabenu, Topyalume U3 CTeH.L...

TTpoTaxku ans kabenen

TbI yXe 3HAKOM C 3TUM UHCTPYMEHTOM, Unu
XOT$ 6bI C/bIWAN O HEM OT TOBApULLEEN, KOTAG
ero 3abbLNum 3aXBaTUTbL C CO60M Ha 06beKT.

[a, NnpoTaxKa XOTb U BLIFNAAUT KaK MOTOK

npoBOAA, HO 3TO AEUCTBUTENBHO UHCTPYMEHT,

WHOrAa He3aMeHUMBIN. be3 Heé TbI He cmo- S

Xelwb NPOTAHYTb Kabesib B TPYAHOAOCTY MHBIX

mecTax, B Tpybax, noa gpanbwinonom. Cama NpoTsxka npeacTasnser
cobol XECTKUU NPYTOK, KOTOpLIM 0611aAaeT ABYMS B3GUMOUCKIHO-
YaroLMMMU CBOUCTBAMU. C OHOM CTOPOHBI — MPYTOK XOpOLIO
FHETCA, a C APYrOM — OYeHb CUIbHO CTpemMuTca pacnpamutbea. Obo-

NOYKY NpYTKa AeNarOT U3 CNeLMUasibHOW CKOJIb3KOM NNAcTMacchl



ANS YyMeHblueHUs TpeHUs. B 3aBUcuMOCTU OT maTepuana npoTsxKu
6bIBAFOT TPEX BUAOB.

CranbHbIe — 3TO MeTanIMYeckas NpoBOsoKa Co crneumasibHou o6o-
NOYKON. Y He€ ABA OCHOBHLIX AOCTOUHCTBA — CTOUKOCTb K pacTsixe-
HUFO U CNOCOBHOCTL BbIAEpXUBATb bosblMe Harpysku. Ho npu aTom
Y TAKOW MPOTAXKU HEAOCTATOYHAS XECTKOCTb U Hebosbluas rmb-
KOCTb.

CTeKNOBONMOKOHHbIE — 3TO MPOTSXKU C BbICOKOM XKECTKOCTbHO, KOTO-
pas nossosisieT 6e3 Npobnem BLINPAMAATLCS NPU NPOXOXAEHUU
6onblwmx NycToT. HO U Y HUX eCTb HeaOCTaTOK — XpYMKOCTb. TTpu
pe3Kux nepernbax, MPOTSXKA MOXET TPeCHYTb.

HelinoHoBbIe — 3TU NPOTAXKU UMEFOT MAKCUMATbHYHO FMBKOCTb U3
BceX. HO y HUX HU3Kas XECTKOCTb U OHU MOTYT Jlerko MopBaThCs.

-

\@ Coset o1 Tletpa Tlerposuua

Kak noHaTb, YTO NpOTSAXKA KAYeCTBEHHAs U XOpoLLero Npous-
BoAUTeNa? KOCBeHHLIM NMPU3HAKOM MOXET ABNATbHCS HANMU-
uMe B NPOAAXe PeMOHTHBIX KOMMEKTOB U 3anyacTeid Ana
3TOW NPOTAXKU. TToBEepb, pEeMOHTUPOBATL NJIOXYHO HUKTO He
6yneT 3amopaumBaTthbCsa, Npolle BLI6POCUTD.

Ha KoHLe NpOTAXKW HAX0AATCA CreumanbHbIe MeTanimueckue
HAKOHEYHUKM. YacTo OHU UMeroT pesbby, Nos- e —
BONAOLLYHO MEHATb HAKOHEUHUK AN Nponu- | -
XWUBAHUA NPOTAKKM HQ HAKOHEYHUK ANS NpU- —
KpenseHus nNpoTarmeaemoro kabens. —_———

HakoHeYHUKK ¢ rMbkou ronoekolt (Ha MasieHbKOM TPOCUKe) npeaHa-
3HaYeHbI ANA NPOMUXUBAHUA NPOTAXKKU B TPybax, rAe yxe UMeroTcs
Apyrue NpoBOAQ.

TECHNO



Mapkuposka kabens

B npouecce npoTsaxku kabenei HyXHO 0693aTesIbBHO UX MAPKUPO-
BATb, U AenaTb 3TO HyxHo cpasy. Ecnu 3Toro He caenatb — 1O no-
TOM 6yaeT OYeHb TPYAHO HAUTU KOHLIbI!

BpemeHHyro mapKkUpOBKy Mpu NpOTAXKe O6bLIYHO AenaroT nepma-
HeHTHbIM MapKepom Ha 6eno usonente. Ho nocne Toro, kak npo-
BOAQ pasfesiaHbI U aKKYpaTHO YIIOXeHbI (TO eCTb U3BeCTHA UX OKOH-
yaTenibHas ANUHA), BpeMeHHYHO MAapKUPOBKY HaAo 0bs3aTenbHO yaa-
NaTb U NPUKPEnnaTb NOCTOSHHYHO. ECNu Ha HeKOTOpbIX Kabensax
npu caaye 06 beKTa OCTAETCA BpeMeHHas MapKMpoBKa, TO 3TO rOBO-
PUT TONbKO O HEAKKYPATHOCTU MOHTAXA U HU3KOM NpPOeCcCUOoHa-
NU3ME MOHTAXHOW KOMMAHUU.

MeTon0B HaHeceHUs NOCTOSHHBIX MAPKUPO-
BOK BeJZINKOE MHOXeCTBO, HO B HALUUX CUCTe-
MaXx Yallie BCero UCMoJsib3yeTcsl MapKUPOBKa
KNeKOW NeHTOU OT CNeumanbHOro NpuH-
Tepa (Mapkupartopa).

— TTpUKNensaTb NeHTy MOXHO CaMBIMU pas-
HBIMU CNOCO6aMU, BCe BAPUAHTLI He nepe-
umcnuwwsb. TTPOCTO BEINOSHSAM HeCNOXHbIe NpaBUna:

v NpUKNenBai MapKUpOBKY NPUMEPHO Ha paccToaHum 3-5 cm
OT pasbema

v\ 4TO6LI TEKCT MAPKUPOBKU NErKO YNTANCA, MPUKIIEUBAM TeK-
CTOM BBEpX K pasbemy

v’ B Takmx pasbémax, kak HDMI (1o ecTb Tex, KoTopble moryT
6bITb BCTABIIEHBLI TOJbKO C ONpeaesiEHHOM opueHTaumen)



NpUKNenBai MapKUpOBKY TakK, YTOBLI OHA Nerko Y1Tanacb
nocne ycTaHOBKM Kabens B pa3beém yCTpOMUCTBA.

~.d4\-  TIOHATHO, YTO NeHTy Ans mapkupaTtopa Tebe sbraaayT. T1po-

“ﬁé CTO 3HAW, YTO HenpaBUIbHbIE TUMLL JIEHT B HArPeTOM LKAy
c obopyaosaHuem 6bICTPO BLICOXHYT U OoTneTaT. TTo BO3MOX-
HOCTU NpOCU y pykoBoauTens paboT NpasUIbHYHO NEHTY.

TTpu paboTe Ha 6onblMX 06beKTax, KOraa KabenbHbIe MUHUU MOTYT
TSAHYTbCS MO LIeNbIM 3TAXAM B PA3HBIX MOMELLEHUSX U Mexay 3Ta-
KAMU, UCNOSIb3YHOT CMeLuanbHbIe ‘
MApKUPOBOYHbIE 6UPKU. OHU BbINYC- .

KQroTCS pasHoOl POPMEL U MpeaHa3sHa- '

YeHbI ANS MAPKUPOBKU Pa3HLIX TUMOB

kabenen.

v" TpeyronbHble UCNOMb3YHOTCS ANS CUTHANBHBIX JIMHUMA.

v KeaapaTHbIe UCNOonb3yroT ANS CUNOoBLIX NMUHUMA Ao 1000
Bonbr.

v' Kpyrnble ans kabenew 6onbwe 1000 BonbT. He Tporati 311
kabenu!

Kak Buauwws, yalie Bcero TbI 6yAelb UCNOMb30BATL TpeyrosibHbIe
6UpKM, U U3peaKa keaapatHbie. Kpenutb Ux K kabeslko MOXHO Ka-
MPOHOBOM HUTbFO UNU CTSXKOMW.

NHpopmaums, KOTopas HaHOCUTCA Ha BUPKyY, a Takxe mecTa Kpene-
HUA 6UPOK AOJIKHBI 6bITb ONUCAHBI B paboyels AOKYMeHTaLMU Unu
YKa3aHbI Tebe UHXeHepoM Ha obbekTe.

TECHNO



Yro Takoe VESA

TTopabotas Ha 06bekTax, TbI MOT YCNbIWATb 3TO €NoBo. HO UTO 3T0
Takoe?

BoobLue 1o 370 cNOBO O3HAYAET HA3BAHUE OPraHU3ALIMKU MO CTAHAAP-
Tam, a umeHHo Video Electronics Standards Association (Accouma-
umsa CtaHaapTU3auum BuaeosnekTpoHukm). Ho uHxeHepbl Ha 06b-
eKTe 3a4eM-TO FoBOpAT O HeW. Bce npocTo. Cpean MHOFOUYUCTIEHHBIX
CTAGHAAPTOB eCTb U TOT, KOTOpPbIU Kacaetca Tebs. 910 VESA FDMI
(Flat Display Mounting Interface). Ecnu noHUmaelwb aGHrAMUCKUIA,
TO 3TO CTAGHAAPT HA KpenJsieHUe NIOCKUX MOHUTOPOB.

CTaHAAPT ONUCHIBAET pasmepbl U pacnosioxeHue KpenéxHbLIX oTBep-
CTUM Ha 3aAHel cTeHke moHuTopos U XK naHenel. B Tabnuuke no-
Ka3aHbI Haubonee pacnpoCTPaHEHHbBIE BAPUAHTLI CTAHAAPTA.

HaseaHue Pasmep Pesbba
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 304040 Nepes HAYANOM MOHTAXA MAHeNU UM MOHUTOpA Npo-
BEpUTb pasmep KpenéxHbIX OTBEpCTUM Ha HEM (Npolle BCero 3To



cfenatb NO AOKYMeHTALUW, B MPOTUBHOM CIlyyae nomepuTb pyner-
KOW) U MOCMOTpeTb, ecTb JIN 3TOT pasmep B CMIUCKe pasMepos Y
KpenneHus (370 TOYHO HYXHO CMOTpeTb B onucaHuu). M ecnu cos-
NaaeHUt HeT, TO COObLUUTL UHXeHepy, YTO ONSTb He TO KpensieHue
npusesnu.

KPYYMBAHUU BUHTOB K 3afiHel CTeHKe NaHemnu UM MoHUTOopa.
TonbKo aKKypaTHO pyKamm, U He NponNyCTU MOMEHT, Koraa
BUHT YNupaeTca BO YTo-To. Peako, Ho 6bIBaeT, YUTO Y MOHU-
TOpA 3@ 3TUMU OTBEPCTUSMU HAXOAUTCS NNATA C 3NEKTPOHU-
KOW U HeT HUKAKOro OrpaHuuUTens.

»ﬁé Hukoraa He UCNOb3yU 3NEKTPUYECKUM LWYPYNOBEPT NpU 3a-

v/

\@ Coset o1 Tletpa Tlerposuua

B komnnekTe ¢ KpenneHusmm o6bIMHO UAET MHOXeCTBO
warb. Oba3atenibHO pa3bepucb ¢ HUMU U YCTAHABIUBAM UX B
NpasuJsibHbIE MecTa.

Bpeska nroukos

TTpu Bpe3ke NIFOYKA CAMBIM FSIABHBIM SBNSETCS COrNAcoBaHUE ero
MONOXeHUs Ha cTose. Ha 37O yXOAUT OCHOBHOE Bpems U TpyAo3a-
Tpatbl. OcTanbHoe npole.

Hu B KOem cnyuae nocne cornacosaHmsa ¢ KnmeHTom nonoxeHus
NHOUKa Ha CTOoMNelWwHULEe He HaYMHaW BbINUIUBaAHUeE! DTOT coBeT Ka-
KeTCa HeCepbE3HbIM, HO CHa4asia NOCMOTPU Ha MecTo byayluero oT-
BEpCTUS CHU3Y CTONelHUUbI. Kak YacTo nocne Ha4yasa BbINUUBA-
HUa BAPYT OBHAPYXUBAFOTCA pasHbIe YyAeca Noa cTonelwHuuen. K
TOMY Xe y NHOUKa UMeroTCS pasHble BbICTYNarolWme YacTu, KoTopble
BHayase He NpUKpenJsieHsbl K HeMy, HO BNOCNEeACTBUU MOTYT CUSBbHO
WUCNOPTUTL HacTpoeHue. Cobepy NpeABApPUTEINIBHO JIFOYOK Ha CTose,

TECHNO
M5 i
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npuKpenu Bce Tpebyemblie YacTU U OLieHU ero peasibHble rabapuThl
noa, cTonewHuueu. Pazobpatb nepes MOHTAXOM TbI BCeraa ycne-
elb.

BbrnunueaHue HauMHaM co ceepfieHUs YeTbIpEX OTBepCTUM MO Yr-
nam. TTocne 370ro 3neKTposIo63MKOM Aenaki Npopesu mexay oTeep-
ctmamu. Ocobo byab BHUMATENbHBIM NpU Nponune NnocnenHel CcTo-
POHbI — BLINAAAFOLUM KYCOK MOXeT NOBpeAUTb CTOSIeHULLY.

@ Coset ot Tletpa Tletposuua

Koraa sbInunueaelub oTeepcTUe B CTOSEWHULIE 31eKTponob-
3UKOM O4YeHb BHUMATeNbHO noabepu NUIKy U HacTpoli pe-
XUM paboTbI. McnopTUTb Kpa BLINUIEHHOTO OTBEpPCTUS
CIIULIKOM NPOCTO, @ He BCe NHOYKU NPUKPLIBAFOT MeCTO pac-
nMna AOCTATOYHO LUIMPOKO.

@ Coeet ot Tletpa Tlerpoeuua

TTpu Bpe3ke nroYka BHa4asne HyXHO 0bKNenTb 3TO MecTo CTO-
JelWHU LI MaNSpHOU NEHTOU, U BCe pasmeTKU NpoBOAUTD
yXe no Hel. Beznunueatb Takxe Nyulle Yepes ManspHyro
JIeHTY, YTO COXPAHUT KPOMKY pacnmiia HenospexaeHHOW.
TTocne okoH4YaHUs paboT U yaaneHUs NeHTbI Ha cTone He
OCTAHeTCA HU LIapanuHKK.

M He 3a6b1Bal NOMb30BATLCA WABTOHOM USU YepTeXOM, OHU YacTo
NpUNAraroTCa K NHOYKAM, IMBO UX MOXHO CKa4aTb C CaTa Npou3Bo-
AUTens U pacneyataTtb. HesepHO Npope3aHHyHo AbIPKY He 3aknenTs!

KcTatn, MOHTUPOBATL NHOUOK U YCTPOUCTBA ANS Hero noA cTosel-
HULlel ropasao nerye, eCiiv UMeeTCa BO3MOXHOCTb NMONOXUTb CTON
Ha 6OoK.



MoHTaX BUuAeocTeH

TTpouecc moHTaxa BUAEOCTEH OYeHb CNOXeH U TpebyeT xopolmx
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 BuAeOCTeHbI. TTycTb UHXeHep oA,
HO3HAYHO YTBEpAUT 37O ¢ 3aKasumkom. TTepeasuHyTb BU-
AeOoCTeHy B AasibHelilem KpaiHe npobnemaTuyHo.

v Ocsoboay NpoCcTpaHCTBO BO3Me byayluelt BUACOCTeHbI AN
csoboaHoro nepeasuxeHus. M o6s3atenibHoO 0CTaBb MecTo
ANS TYp UNU ApYrux cpeacTs paboTel Ha BbIcOTe. MOHTUPO-
BATb BUEOCTEHY CO CTPEMAHOK Herb3s.

v' TTpoBepb HanUuMe To4YeK NOAKIIFOUEHUS 3MeKTPONUTAHUS U
MecTa BbIBOAA CUMHAMBHLIX Kabenei.

War 2 — Onpep.eneHme MecCTa pacnonoxeHma BUAeOCTEHbL

BoobLue To mecTo pacnonoxeHus Tebe AOSKeH YKa3aTb UHXeHep
WU KNUeHT. Ho npoBepuTb, NOMeCTUTCA NN BUACOCTEHA B YKA3aH-
HOe MecCTO, Jlyulle CaAMOMY U 3apaHee.

Y BUAEOCTeH Ha CBeTOAUOAAX BCErAa HANUCAH pasmep, MO3TOMY TbI
NpOCTO NpOMepULLb YKa3aHHOe mecTo. Ho ans euaeocteH Ha XK na-
Hensax YacTo YKa3bIBAFOT MPOCTO pasmep B naHensax. Ytobwr 6bI1cTpoO
NPUKUHYTb FrabapuTel byaylue BUACOCTEeHbI UCNONb3YH Tabnuuy.

TECHNO



Camu pasmepsI 3aBUCAT OT AUArOHANWU UCMOMb3yeMbIX NaHenew.

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

300



Pasmep Fusmueckui pasmep,
BUAEOCTEHLT MM

47" - 4164 x 2344
4x4 49" - 4340 x 1440
55" - 4872 x 2740

YuTu, pasmepbl NpubnusmuTensHele. Ho Ans npukMakM roasTcs.

Lar 3 — MoHTax KpenneHui Ans BUACOCTEHbI

Tunos KkpenneHut Ana BUAEOCTeH OYeHb MHOrOo. TyT pacCMOTpUM
TONbKO Hanbonee oblwme aenucTeus.

v' TTposepb mecTa npucoeanHeHUs KpenneHnid. Ecnu B npo-
exTe 6bINO 304aHUE Ha YKpenneHue CTeH, TO NpoBepb, Kak
3TO 6b1M10 BBIMOSIHEHO APYrUMU OPraHU3ALIMAMM.

v HauyHu ¢ pasmeTku ToYek cBepneHUs Ans KpenéxHbIX 3ne-
MeHTOB. O643aTeNIbHO UCMONb3YI JIa3epHbIN YpoBeHb, He
HaAeMcs Ha pOBHOCTb NOJIA U NOTOJIKA.

v MecTa cBepneHusa byaylwmx kpenexet obkne mansapHLIM
CKOTYEM U yXe MO HeMy HGHOCU pasmeTKy TOYeK CBepieHUA.
XoTb cTeHa u 6yaeT NOTOM CKpbITA, HO OCTABNATbL FPA3HbLIE
MOMETKU Ha Hel He cTouT. K TomMy Xe, ecrniv BOSHUKHYT npo-
6.11eMbI C TOYKAMU CBeprieHUs, BCeraa MOXHO OTKNeUTb ma-
NAPHYHO NEHTY U NOBTOPUTL PasMeTKy NO-HOBOMY.

v Y6eaucsb, 4to BbIXOAALME CUMHANbHbIE Kabenu U 3neKTpo-
NMUTAaHUE He MelaroT YCTAHOBUTb KpenuieHUs. TO HyXHO

TECHNO



cfenatb A0 TOrO, KaK HAYHEWDb CBepnUTL oTBepcTUs. M He
NpoCBepsIU CIyYaMHO yXe 3anoxeHHbIe kabenu B CTeHe.

v" W, B KOHLe KOHLOB, NpUKpPenu yxe Bce HeobxoauMmble Kpen-
neHuasl

Lar 4 — MoHTax Kabenei 1 yCTPOUCTB 3a BUAEOCTEHOM

MHoraa npoucxoamT Yyno, U y BUAEOCTEHBI MMeeTca A0CTYnN ¢ 06-
PATHOM CTOPOHbI. TOrAQ BCE YNpOLLALTCA U 3TOT WAr MOXHO He
OMUCBIBATD.

Ho B 60nblUMHCTBE CNyYaes BUACOCTEHA MOHTUPYeTCS BMJIOTHYHO K
CTeHKe, U AOCTyNa €3a4M Yy Hee HeT. A BeAb 3a NaHensMm MOoryT pac-
noJsiaraTbCs passiMuHbIe YCTPOMCTBA U TOUKU NOAKIIFOYeHUI. Cevac
Camoe BpeMs 3aHATbCS UMUK, MOKA eCTb XOpOoLUIA AOCTYN.

v" TIpUKUHb pacnonioxeHue Tex YyCTPOMUCTB, KOTOpbIe AOMXKHbI
pacnonaratbca 3a BUAEOCTEHOU. YUTU ANUHLL Kabenei ans
NOAKNFOYEHUA.

v' OpraHusyi passoaKy 3M1eKTpOnNUTaHUS ANs NaHeneml Uim Ka-
6uHeToB. B cnyyae ¢ naHensmu 0653atenbHO NPUKUHD, KaK
6yayT nepemellaTbCs Kabenu Npu BEIABUXEHUU UNU OTKU-
AbIBAHUSA NaHenew, u He byaeTt Ny mecT, rae kabenu cmoryT
nepexXmmarbes.

v TTpuKpenu yCcTpoOMCTBA NO UX MeCTAM, NpOBepb HAAEXHOCTb
NOABOAKU 3NeKTponuTaHus. TTpukpenu K KpenneHuam naHe-
nell KOMMYTUpYHOLUME Kabenu U NPABUNBHO UX YJI0XM, UTO
6bI He 6bINI0 BO3MOXHOCTU 3AKUMOB B AaSIbHEULLEM.

v MakcumanbHO BCE MOArOTOBb A0 MOHTAXa naHeneu. TTotom
AOCTYN KO BCeMy byAeT OYeHb OrpaHUYeH.



v W penav BCE akKypaTHO, MOMHU, YTO B AaSibHellem npu pa-

6oTax ¢ naHenamu pCl31:>éMbI He AOJIXKHbLI BbLNeTaTh U3 FHE3A,
a Kabenu He AOSKHBI HATArUBATLCA.

LLlar 5 — MoHTax KabuHeToB MU NaHeneun

MOHTAX BUAEOCTEH Ha CBeTOAUOAHBLIX naHenax U Ha XK naHenax
CUNbHO oTNUYaeTcs.

o

v TTpy MOHTaXe CBeTOANOAHBLIX KABUHETOB OHWU MPOCTO NPUCO-

eAUHAKOTCA ApYT K APYTY U K 06luemy kpenneHuto. TTonyua-
eTCs XECTKAs KOHCTPYKLIMA, K KOTOPOU Ha MArHUTAxX KpensTcs
CBETOANOAHbLIE 3NTeMEHTBI.

TTpu ycTaHOBKe CBETOAUOAHBIX 31eMeHToB 0bg3aTenlbHO
NOSb3YICa CNeLManbHbIMU NPUCOCKAMU UNU APYTUMU
CPeACTBAMMU yAepXxaHus. He nbITalics ycTaHaBNUBaTh UX
NPOCTO pyKaMU, OYeHb J1erko NoBpeaAunTb Kpas.

Hy a BbITAWMTL 3eMeHT 6e3 NpUCOCKU NPOCTO He Nosy-
umTCs.

Ecnu Tb1 cobupaelub BuaeocTeHy u3 KK naHeneid, To Ha
3TOM LWare NpoOCTO NOBeCb NAHEN U HAYUHAS CHU3Y-BBEpX.
Cpasy noaknroyan ece kabenu, pacnonoxeHme KOTOpbIX yxe
MOHSTHO.

MoHTtuposatb XK naHenu MoxHO TOnbKo BABOEM U 0643a-
TesIbHO UCMOonb3ys neca Unu TypblL. HUKAaKUX cTpeMaHOK!
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v/

CoseT ot Tletpa Tletposuua

KK-naHenu ans c6opku BUAGOCTeH NOCNeAHUX NOKOSIeHWU
UMerOT OYeHb TOHKYHO PamKy, MeHblue MUnaumeTpa. 3To ca-
moe cnaboe ux mecto. TTospeanTb Nerko, NOYUHUTL OYeHb
AOpOro.

MoHTUpOBATL BUAECOCTEHBI € 60Mee TONCTLIMU paMKaMU
nerye, HO He06XO0AUMO CNeAUTb 3a MOBEPXHOCTbHO, Ha KOTO-
py+o KNnaaéwb naHenb, 0cobeHHo 3KkpaHoMm BHU3. TTosepb, AO-
CTATOYHO He 3aMeTUTb LIYPYN U HAKPLITb ero MMEHKOU, U
3KpaHy KoHel. Beapb BLICTYNAOWMX PAMOK ANS 3GLUMTLL HeT.

CoseT ot Tletpa Tletposuua

TTpu moHTaxe naHenen obs3aTenlbHO OCTABNSM 3a30pbl
mexay naHenamu. Beab naHenu npu pabote rperoTcs U pac-
wupsaroTcs. Ecnu 3a30pbI He OCTABUTD, TO BHYTpeHHUe na-
Heslu MOryT 6bITb CAGBMEHBI, U UX 3KPAH MOXET TpecHyTb.

Kakoii pasmep 3a30pos? [locTatouHo, UTobbI TYro Npoxo-
AWNIA KpeAUTHAA KapTOUKa.

Kctath, B KOMNekTe naHenet Samsung Ans BUAEOCTEH eCTb
cneumanbHas NEHKa, KOTopas NpoKaaLIBaeTCs Mexay na-
HensSMU NPpU MOHTaXe, U KoTopas obecnedumBaeT HauyYLni
pasmep 3TUX 3a30pOB.

O6a3aTenbHO MapKUpyM kabenu No mepe UX NOAKNFOYEHUS.
TTotom, Npu cobpaHHOU BUAEOCTeHe, caenaTb 370 byaeT
OYeHb 3aTPyAHUTENbHO.



War 6 — KOcTupoBKa NONOXEHU 31eMeHTOB BUAEOCTEeHbI

-~
-

o

Ecrnn Yy Tebq BMAGOCTeHa U3 CBeTOAUOAHBIX KG6MH€TOB, TO Tebe no-

Be3no. TTpocTo cTarvBal UX aKKYpaTHO U BCE NOMYYUTCA.

Ons suaeocteH u3 XK naHenen 370 cGMbIN NPOTUBHBLIN Liar. TyT

BCE 3aBUCUT TOSIbKO OT ONbITA U npousBoanUTCA AONTOU U HYLI.HOLZ

peryJIMpoBKOM KaXA0ro 3/1emeHTa.

v KOCTUPOBKY HaUUHAM C HUXHero psaa naHenei. OT Toro,

HACKOMbKO TOYHO OHU 6yAyT BLICTABIEHBI, 3GBUCUT U KOHeu-
HbIM pes3ynbTar.

TTocTosHHO ucnonb3yi yposeHb. Kak O6bIUHLIN, TaK U Nnasep-
HbIM. W He 3a6yAab NpoBepUTb OBLIUHLIV YpOBeHb Ha TOYHOCTD.
TTo nasepHomy ypoBHO YCTAHABNUBAM FOPU3OHTASIbHOE MO-
noxeHue naHenem, No-0bbIYHOMY NpOBePAN BEpTUKAIb-
HocTb. Ecnu ponyctutb XoTb Hebosbluyro OWMbKY, TO OHa
MOXeT HaKOMUTbCS NpU 60NbLIMX pasmepax BUAEOCTEH U He
MO3BOSNIUTb OTPErysIMpoBaTb NOSOXEHUe.

M Tak paa 3a panom cHU3Yy-BeepX YCTAHABNUBAM NOMOXeHUe
BCEX MaHenewu.

A BOT C BUAGOCTEHAMU OT KOMNaHUM Barco Takmx npobrem Her.
OHU CTOAT AOPOro, HO 3aTO BLIPABHUBAFOTCA camu!

Coeet ot Tletpa TletpoBuua

TTpu rocTUpoBKe NaHenen NpUAETCA YaCTO KAcaTbCsa UX py-
Kamu 1 oaexaon. Ha pyku HaaeHb nepyatkuy, ay oaexapl
nposepb, YTO6LI He 6b1N10 Liapanarowmx snemeHTos. ObuaHo
nouapanaTtb HOBYHO BUAEOCTEHY.

TECHNO



Lar 7 — OKoH4YaHUe MOHTaXa

v' TTpomapkupyii octaslumecs kabenu v yCTporcTea.

v" Bu3yanbHO OueHU COCTOaHUE NOBEpXHOCTU BUACOCTEHBI C
PA3HLIX YrrioB.

v 0b6ssatenbHO npubepu MecTo MOHTAXA, OHO AOJIKHO
0CTATbCS YUCTHIM nocne Tebs.

Kak cobpatb annapaTtHbIiA WKag

MynbTuMeaniiHLIN WKadgp (annapaTHas CToMKa), B OTMYMe OT Npo-
UMX CUCTeM, OTNIMYaeTCs 6onblUM pasHoobpasmMem yCcTaHasnmBeae-
MOro 060pyAOBAHUS U TUMOB UCMONb3yeMbIX Kabenel. B Takmx
LWKAPAaxX MOXHO BCTPETUTb BCE — HAYUHAS OT CUJSIOBOFO 31eKTPOnuU-
TAHUS U 3aKAHYUBAS PA3NIUYHBIMU BUAECO U AYAUO YCTPOUCTBAMM.

B uenom npouecc c60pku MynbTUMEAUNHBIX LWKAGOB OYeHb TBOP-
yeckas paboTa, NO3TOMY 34ecCb npuBeAeHa TUNUYHAS NOCNeaoBa-
TesIbHOCTb AGMCTBUM, KOTOpas nosyydeHa 6naroaaps MHoroneTHemy
ONBITY HAWWUX MOHTAXHUKOB.

LLar 1 — TToaroToBka

B camom Hauane paboTbr TpebyeTca NOArOTOBUTL MeCTO MOA, MYJSib-
TUMEAUMHBIN LKacp.

v' Y6epu Mycop U NponbLNecoch Non B MecTe YCTaHOBKU
wkapa u Bokpyr. OcobeHHO npocneam, YTo bbI He OCTanoCh
BMHTOB UMW LWYPYMOB Ha Nony, Beab Tebe npuaeTca paboTatb
Ha koneHsx. LLlypyn — 3710 60nbHO.

v" Oceoboay NpoCTpaHCTBO AN cBO6OAHOrO NepeasuXeHUs
BOKpYT.



v" PacnyTati BBOAHbIE Kabenu u cobepu ux B 2-4 nydka. Ecnu
kabenu 6bINM UCNAYKAHBI NPU MOHTAXeE, TO 06a3aTenbHO
TWATeSIbHO NPOTPU UX BIIGXHOMU TpSnouKoi. M He coTpu cny-
YaHO BpemMeHHYHO MAapKUpOBKY Ha Kabensx.

v' TTposepb HanUuMe U pacnonoxeHne TOUKU NOAKIIFOYeHUS
ANS BBOAA MUTAHUS B CTOVIKY.

Lar 2 — YcTaHoBka Wwkaga Ha Mecto

T0 O4YeHb OTBeTCTBeHHbIN 3Tan. TToKa WKagp NycTou, ero ferko
Asuratb. Ho notom, nocne HanonHeHUs o6opyaoBaHUeM U yKpen-
neHvem KabenbHbIX XryTOB, NepeABUHYTb LKA byaeT oyeHb npo-
6nemaTtuyHo.

v' TTonHocTbro cobepu NycTOM annNAapaTHLIW WKAP U Nposepb
KomnnekTaumro. ObycnoBneHo 370 Tem, YTO NepuoaUYecKU
6bIBAFOT CyYaU, KOTFAQ NPUCTIGHHBIE 3M1eMeHTbI NOCTABMEeHbI
OT Apyroui Moaenu, a Takxe HeOXUAAHHO HaXOASTCS AOMNON-
HUTeNbHbIEe 31eMeHThI (Hanpumep, kabenb-KaHasbI UK BeH-
TUNSLUMOHHbIE NAHEeNU) KOTOPLIX He 6bL0 B CNeLnpUKaLmK.

v' Tlocne 3TOro HyXHO CHATb BCe ABEPU U HOKOBLIE CTEHKU U
CKaAVpOBATbL UX NoAanblie OT WKAPA A0 OKOHYAHUA paboT.
CknaapiBav UX TakK, YTOBLI HUKTO He MOT UX nouapanatb.
WHoraa Wwkag cTouT 60KOBOM YaCTbHO O4eHb 6IIU3KO K CTeHe
nomelleHus. B Takom criyyae npuaéerca sapaHee yCTaHOBUTD
Ty CTeHKy LKaga, K KoTopou byaeT 3aTpyAHEH AOCTYyn.

v' Ecnu WwKkagp umeeT perynupyembre HOXKU, TO ob6s3aTenibHO
BLIPOBHSAI ero No yposH+o. TTpu 3TOM npoBepb, YTO LKA He
KauaeTcs.

TECHNO



LWar 3 —

B komnnexkTe MHOrMX annapaTHbLIX WKAQOB U CTOEK NPUCYT-
CTBYHOT HaBOpbI 3N1eMeHTOB ANA 3a3emieHua. A UHOrAQ OHU
NOCTABNAFOTCA KaK OTAeNbHas no3uumsa. He urHopupy ux.
O64a3aTenIbHO BHUKHU, KyAa U KaK KpenaTca BCe 351eMeHTbI U
He MOMHUCb, U NpUKpenu Ux.

B Hawux Wwkagax rynser orpomMHoe KONIMYeCTBO PasHbIX
CUTHANOB, U MHOTUe 6osaTcs nomex. KoHeuHo, xopoluee 3a-
3emIeHue He NaHales oT Bcex Npobniem, HO YeM meHblue
npobnem byaet y uHxeHepa nNpu Hanaake, Tem nydwe byaer
pe3ynbTar.

Hauano paboTbr

3aseau Bce npuxoaawme kabenu B WKAE C 3aNacom Kak Mu-
HUMYM PaBHLIM BbICOTE LWKAgpa NAHOC WupuHe. Oba3aTenbHO
MOBTOPHO NMPOTUPAN KAXAbIU Kabesb BNAXHOW TPAMKOM, B
LKAy OHWU AOSIKHBLI 6bITb UUCTLIMU. BBOA BCex kabenew Ae-
navi Yyepes crneumanbHbIe OTBEPCTUS CHU3Y U CBepXY LKaga.
He 3a6bIBalA, YTO NOTOM NPUAETCS YCTAHABIUBATL ABEPLIbI U
60KOBbIE CTEHKWU, MO3TOMY Cleaum, YTo bbI MecTa Ansg ux
YCTQHOBKW 661U AOCTYNHbLI. OTHECUCH K 3TOMY CepbEesHO,
nepeTarneath kabenu B 3anosIHeHHOM LKAy U3-3a TOro, YTO
He CTaBUTCA 6OKOBAA CTeHKa, 3aHATUe Ha NrobuTtens.

CnnaHupyu, Kakum obpazom byayT pasmellaTbcs 3anacbl
Bxoaawmx kabenen. TTpy 3TOM y4TU, UTO MHOTAA LKA AON-
KeH UMeTb BO3MOXHOCTb NepeaBurathes.

TToaknoUM 3NeKTPONUTAHUE K LUKAQY KaK NpeayCcMOTpeHO
npoekTom. YacTo BCTpeyaeTcs NUbo noaknoYeHUe Yepes
pacnpenenuTenbHy+o KOpobKky, NMM60 NoaknFoYeHue Yepes
6ecnepeboiiHbIl 610K NUTAHUS.



lar 4 — HanonHeHue wkaga

V' YcTaHoBU BcE obopynoBaHue B KA. YCTAHOBKY Npou3BoAU
CHU3Yy-BBEPX.

v’ YctaHasnueatb 060pyaoBaHUE HEO6XOAUMO MO NMPOEKTHOMY
30AaHUFO (MOHTAXHBIM CXeMam), U B CIlyvae BO3HUKHOBEHUS
npobriem 0693aTeNbHO CBA3BIBAMACS C UHXEHEPOM U NPOeKTU-

poBLUMKOM. Be3 ux pellieHns camocToaTenbHO He MeHsil pac-
nonoxeHwe yCTpPOWCTB.

v' Ecnu HeT 3a4aHUS U CXeM, HO NOpYYeHO HaMOJTHUTL LKA,
TO y4YMTbIBAM Creaykollee:

BHu3y pacnonaraetca ca-
Moe Taxenoe obopyaosa-
HUe C MeHbLUUM Konuue-
CTBOM MOAKSHOYEeHUM
(Hanpumep, UCTOUHUKMU
6ecnepeboiiHOro 3nexkTpo-
NUTAHUA, ycunutenu
MOLLHOCTU U npoyee).

B cepeauHe nyuwe pasme-

MoHTaXHas eaMHULIQ FOHUT
(Unit) ucnonesyetca ana us-
MepeHUs BLICOTLI YCTPOMUCTB
8 19-aroimoBbIx annapat-
HbIX WKagpax. PaseH 44,45
mm (unun 1,75 prorima). Cun-
TAOTCS FOHUTHI BCeraa
CHU3Y-BBEpX.

LaTb BCE YTO KACAeTCA BUALO UMY ayAUO KOMMYTALMU —
MATpULII, KOMMYTATOPpLI, FAe, BO3MOXHO, NoTpebyetcs

BmelwaTtenscTeo Onepatopa.

CTapaiica MaKCUManbHO 6nuvxe Apyr K Apyry pacnonaratb
obopynoBaHWe NO TUMAM CUFHAOB — BUAEO, 3BYK U

ynpasneHue.

TECHNO
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e YuuTbIBaGM rNY6UHY YCTPOUCTB, CTABb 6osiee rnybokue
HUXe YemM meHee rnybokme, NOMHU, UTO Tebe ele U Kom-
MYTUPOBATL 3TO.

e Mexay ycTporicteamm ¢ 60nblumm
TensioBbIAeneHueM nocraparica
OCTaBNATb MPOCTPAHCTBO MUHU-
MyM B 1 FOHUT ANS Tenn00TBOAQ.

OauH toHuT (1V) pa-
BeH TOUYHO OAHOMY
PYCCKOMY BepLUKY.

v PacnpepaeneHue snektponutaHus

(6n10KM po3eTOK) Nyulue KpenuTb Ha 3aAHUe HanpasnstoLme
annapaTtHoro LKaga. Yalle Bcero B npoekTe npeaycmatpusa-
tOTCS 6110KU pO3eTOK ANa KpenrneHus B 19 AroMMOBbLIN WKap
ropu30HTanbHO. N XoTa B NpoekTe MOoryT 6bITb YKA3aHLI Me-
CTA UX YCTAHOBKW, He Crnelu NPUKPensisiTb UX OKOHYa-
TenbHo. TTpoBepb, He MeLaroT NI OHU AOCTYNY K 3aAHel
CTOpOHe YCTPOMUCTB ANS KOMMyTauuu kabeneit. bonee
YAO06HLI 6110KM pO3eTOK ANS KpenneHus BepTUKabHO No CTo-
POHaMm 3aaHel YacTu Wwkaga. OHU NPAKTUYECKU HUYeMy He
MelwaroT. HO onbIT NOKAsbIBAET, YTO NPU NMPOEKTUPOBAHUU O
HUX KAK-TO He AyMaloT.

Bnoku nuTaHUs oTAENbHBIX YCTPOUCTB MOXHO KpenuTb He
TONbKO CBepXy/CHU3Y NOSOK, a TakXe U Ha 6oKoBbIe Hanpas-
nsrolMe annapaTHoro LWkaga.

Coeet ot Tletpa TletpoBuua

HexoTopble yCTpOMCTBA He UMErOT PIKOBLIX KpersieHU, U
WX NPUXOAUTCA YCTAHABNMBATL HA MOSKWU. XOpoLwo, ecnu
MOMKWU NpeAHa3Ha4eHbI CNeLUUanbHO ANs 3TUX YCTPOUCTB U
UMerOT 0TBEepCTUS ANS NPUBUHUUBAHUS UX MO MeCTY.



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 noJsike. TT03TOMy pekomeHAy+o nepes yCTAHOBKOMU
Takux npubopos 0ba3aTenibHO NpUKIEeUBaTb pe3uHoBLIEe
HOXKW K HU3y NpU6opa. ITU HOXKMU YaCcTO JIexaT B KOMMJIeK-
TAX K pasHbIM YCTPOMCTBAM U OCTAFOTCS HEUCNOJIb3OBAH-
HBIMM.

[ns moHTaxa 060pyAOBaHUS B CTOVIKE NPUXOAUTCS MHOXECTBO pas
CTABUTL U BBIHUMATbL CMeLManbHbIe KBaAPaTHLIE Faiku B BEpTUKASIb-

HbIe Hanpasnsrolwme. KoHeyHo, 310

MOXHO CAenaTb U pykamu. M nonyumts
MpY 3TOM TPaBMBI. TaK YTO Syylle UcC-
Nonb30BaTb CNeLuanbHbIe NpocTenlne

WHCTPYMEHTbI, KOTOpbIe 06MeryaroT Kak yCTaHOBKY, TaK U CHATUe

3TUX raek.

\@
-~

Coeet ot Tletpa TletpoBuua

Koraa TbI MOHTUpYellb YCTPOUCTBA B LKA(Y, TO 0693aTenbHO
CTABULWb CMelmnanbHbIe KBaApaTHbIE Faukm ¢ ywkamu. Kax
npasusibHee CTaBUTb UX, YLUKGMU BBEPX U BHU3 USU B CTO-
pOHbI?

TECHNO
M5 i



Bpoae Bce npocto. Ho Ha camom aene, ecnu CTaBUTb ramku
YLWKAMU BBEPX U BHU3, TO YACTO MPOUCXOAAT CIly4au, KOraa
YLWKMU OAHOW FaUKM He NMO3BONAFOT BCTABUTL COCeaHHOr0. OHU
melwaroT. TTo3TOMy BO3bMU B MPUBLIYKY BCeraa BCTABMATH
FAMKW YLIKAMU B CTOPOHBI.

\

-
-

@ Coeet ot Tletpa TletpoBuua

B kOMNneKTbI K BUHTAGM U FaMKaM YacTo UAyT waiiber. CTa-
BUTb UX UK HeT? Bcé 3aBucuT OT KavecTsa Wwaiib. Ecnuv oHu
W3 MeTanna Um U3 oveHb XopoLuero NacTuka, To ctaeb. Ho
yallie OHU U3rOTOBSIEHBL U3 COBCEM YX HUKAKOrO NAcTUKa U
pasaasnuBaroTCa Npu 3ataxke. Berbpacbiea Ux cpasy.

Lar 5 — KommyTaumsa obopynoBaHUs BHYTpU LKagpa

v Tloasoa kabenei U noaknkoveHWe obopyaosaHUs nyulle
BCero Aenatb B Cliefykollei NocneoBaTelbHOCTU:

o Tloaknroum kabenu 3neKTpONUTAHUS KO BCeM YCTPOU-
cTeam. TTpu 3TOM cpasy Xe akKypaTHO Kpenu 3Tu kabenum
TaK, UTO6LI OHU B AaSIbHelllem He Melwany NpoKaake
CUTHANbHLIX Kabenew.



e [lanee noakntouan curHanbHeie kabenu, npuxoaswme B
KA U3BHE, MPU 3TOM HAYUHAW C CAOMBIX TOSNCTBIX U He-
rMMOKuX.

o Tlocne 3toro noaknkoyam kabenu mexay yCTpoucTeamm
(MHTepKOHHEKT) BHYTpU LKagpa. CTapaiica aenatb 370 NO
TUnam kabenei. To ecTb cHauyana ece suaeokabenu, aa-
Nee 3BYKOBbIE, U B KOHLIe Kabenu ynpasneHus. 310 nos-
BOJIUT YMeHbLWUTb BEPOSTHOCTb TOFO, YTO ThI 3abyaelub
CMOHTUPOBATb KAKOU-NMU60 Kaberb.

v' Ina kaxaoro TMna kabeneii nyJwe 3apaHee nNpeayCcMoTpeTb
MecTa NOABEMA UMK CMYCKa BHYTpU WKagpa. Hanpumep, Ka-
6enn NUTaHUA pacnonarai ¢ NeBor CTOPOHBI, @ CUTHASbHbIE
kabenu ¢ Npasow.

v" He 3a6b1Bal MO BO3MOXHOCTU MApKMpOBAThb kabesb Ao ero
npucoeanHeHus k o6opyaosaHUo. OcobeHHO BaXHO NOANU-
cbIBATb Kabenu nutaHus. Bce rotossie kabenu Ana KOMmyTa-
LUK YCTPOUCTB MAPKUPYU AO HAYaNa YKNAAKM B LUKAY.

v' Tlpu 3akpenneHuun kabens obssatenbHo ybexaarics, Yto nna-
CTUKOBBIE CTSKKU He MepeXmmaroT CUrHanbHeIe kabenu, a
camu Kabenu He UMerOT U3NOMOB.

Ecnu Ha obbekTe yxe BeayTca paboTbl NO NycKO-HANAAKe, TO BbI-
ACHW Y UHXeHepa, eCTb JIU CMBICS OTAATb NPUOPUTET NOAKNHOYe-
HUFO TeM YCTPOMCTBAM, C KOTOPLIMU B AGHHBIA MOMEHT NPOBOASTCS
paboTbI. HO yUYMUTLIBAM, UTO NPU MOHTAXeE APYTrUX Kabenel TbI Mo-
Xellb CNyYaMHO BLIAEPHYTb YXe NOAKIFOUEHHbIe Kabenu U Hapy-
WWTb NPOLIeCC HACTPOMKK, TAK YTO 3apaHee npeaynpeau o6 3Tom
WHXeHepa.

TECHNO
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CoseT ot Tletpa Tletposuua

[ns obneryeHns 4OCTYNHOCTU 060pYAOBAHUA C30AU CTOUKM
HATArUBAMU FOPU3OHTANbHLIE Hanpasnakowme us 60blmnx
CTSXEK UNU METANSIMYECKUX TPOCOB, U YXKe K HUM Kpenu
KOMMYTALMOHHbIE Kabenn.

Coeet ot Tletpa TletpoBuua

Ka6enu BHYTpU LWKagpa Nyulle KpenuTb He CTSXKAMU, a J1eH-
TamMU-nunyykamum. MUx npemmylectso — MHOropasosocTb. B
npouecce KOMMYTALUU CTO pas NPUXOAUTCS MeHSTb Nono-
XeHue kabenei.

O6paluait BHUMAHUE Ha Ka4ecTBO 3TUX JeHT. beisaroT ao-
BOJIbHO cniabble. OYeHb HenmoXo NOKA3anu cebs NeHTbI KoM-
naHuu Hyperline.



~.4-  TIpy MOHT@Xe NSIACTUKOBLIX CTAXEK OCTABLIMIACSA XBOCT OT-

"ﬁﬁ pe3ai NepreHAUKYNApHO K HaNpaBneHUHo XBOCTUKA U
BMJIOTHYHO K 3amky. Ecnu ocTaHeTcs XOTb He60MbLIOM BLICTY-
NaroLWmiA KyCoYeK, TO U3-3a TeCHOTLI B LKAy 3TO NpUBeaET
K MOCTOSHHLIM MOpe3am TBOUX pyK, a B byayluem v pyk 3a-
KazumKa.

Lar 6 — OkoHuaHWe cb6opku

v TTpomapkupyu obopyaosaHue U ocTaslumecs 6e3 MapKUMpoBKU
kabenu (3To MHOrAa Nydwe Aenath B npouecce c60pku).

v 06s3aTenbHO NpONbLNEcoCh WKAP USHYTPU U Ybepu U3 Hero
BCE NULIHUE BUHTUKU, KYCOYKU NpOBOAOB U npovee. [psas-
HBIW LKA NOCIe MOHTAXA NPOU3BOAUT OYeHb MJI0Xoe Bre-
yaTneHue Ha KnueHTa.

v' Ecnu Ha 060pynoBaHUU UMEHOTCS 3ALUMTHBIE MIEHKU UNU
PeKnamMHbIe Haknelku, To oba3atenbHO yaanu ux sce. Bcé
AOSIXHO UMeTb BUA, NMOSTHOW FOTOBHOCTU K 3KCMIyaTaLmm.

v' YcTaHOBU U 3aKpoli ABEpU U YCTAHOBU 6OKOBLIE CTEHKU
WwKagpa.

v’ CpoTorpagpupym pesynbTaTt U ropamch Xopollei paboTou.

O6meH onbIToMm

3a Bpems paboTbI HAKAMIUMBAETCS OMbIT U NOABNAFOTCA PaA3NIUYHbIE
NPUEMBI, yNyJliarowme pesynbTart. Xovelb NoaenmnTbes 3TUM ¢
Apyrumn?

TECHNO



Toraa HaNUWKW NUCbMO Ha aapec ymarkevich@tmgroup.ru u TyT no-
SBUTCS TBOW COBET, KOTOPLIW YBUAAT BCe!

1

TTpu moHTaxe Kabeneli B annNapaTHOM LKAy Jyylle nosib-
30BATLCA NIEHTAMU-JIUMYYKAMU, G HEe NIACTUKOBLIMU CTHXK-
kamu. Beab npuxoanTcs NoctosHHO nepeknaasieath Kabenu
ANS Nyullero pesynbrara.

[na npasunbHOM YKNAAKU Kaberent B MOHTAXHOM LKAy
OYeHb MOMOraeT UCMOJIb30BaHUE FOPU3OHTASIbHBIX HANPaB-
NAFOWMX, K KOTOPLIM MOXHO MPUKPEnUTb KOMMYTALMOHHbLIE
kabenu. Hanpasnsrowme Haao 3akpennaTh Tak, To 6b1 obec-
nevnBancs Nerkui AoCTyn K pasbéMam Ha 3a4Hel CTOpoHe
YCTPOUCTB.

Ecnu ucnaykan noToNoOYHYHO NAUTKY GPMCTPOHT, TO HU B
KOeM crnyyae He OTTUPAW MpS3b HU CYXOW HU BIIGXHOM Tpsan-
KoM. Kpome pasmasbIBaHUS NSTHA HUYero He Aobbélbcs. OT-
TUPAM rpsa3b MArKUM NTGCTUKOM.

TTpUMeHSTb UNU HeT CTPAXOBOYHbIE TPOCUKU NMPU MOHTAXe
obopyaosaHusa Ha noTtonke? [laxe He COMHeBamca — npume-
HaTb 06s3aTenbHo. K coxaneHuro, pasHoe obopyaosaHue,
0COb6eHHO TAXENOe, UHOTAA XOYeT YNACTb BHU3, U JIULIHAS
CTpPaxoBKa He NomeLuaer.

Ecnu Tpebyetca cnpaTtatbh yCTPOUCTBO C NOAKIIFOMEHHBIMU
Kabenamu B HesameTHOe mecTo (HULWY), TO BHaYasle aKKy-
PaTHO YNOXW TyAa kabenu, U ToNbKo Nocrne 3Toro npobyi
pasmecTUTb Tam camo yctporcteo. Ecnu caenatb HaobopoT,
TO NpY U3BNEYEHUU YCTPOUCTBA U3 HULLU MOXHO CITyYanHO
NOBPeAUTb UNU BbIAGPHYTb Kabenu.

Kay TBOW coBer.


mailto:ymarkevich@tmgroup.ru

MOHTAXHUKU U TexXHUKU TMI™

TTpu paboTe B KOMNAHUU COBEpLIEHHO HOPMASIbHBIM ABISETCA TO,
4TO B pasHoe Bpems K Tebe byayT npeabaBnaTbCS pasHble Tpebosa-
Hus. TTpoaBUXEHWE BHYTPU KOMMNAHUU OYeHb CUNbHO 3GBUCUT OT
NPUHATUS 3TUX TPebOBAHUIA U TBOGTO CTPeMMeHUs K pocTy.

YpoBHU 3HGHUU U yMeHUI

Bce nroau pasHble, U HABLIKU Y HUX TOXe pasHble. bes o6ua. Teoa
30/1a4a — MOBLILIATH CBOU HABBLIKU U 3HAHUA AN POCTA BHYTPU KOM-
naHuu. TTpu xenaHUu AenaTb 3TO HeCNOXHO, MPOCTO YYuchb y 6onee
OMBbITHLIX TOBAPULLEN U YUTAMN ITY KHUXKKY.

YT06bI OLIeHUTb cebs, CaMOCTOSATEsTbHO OTMETh Te MO3ULIMK, KOTO-
pbIe TbI Yxe fgoctur. M npoaonxaii pabotaTtb Haa oCcTanbHbIMU!

HauanbHbIN yposeHb

370 ypoBeHb AnA NepBbIX TPEX-UETLIPEX MecaLeB paboTbl B KOMNA-
HUK. TTPaKTUYECKU 3TO UCMbITATENbHbIN CPOK. TyT AOCTATOUHO
UMeTb 6a30BbIe MOHTAXHbIE HABLIKU:

(] BbINOSIHATb PA3METKY AN HECNOXHLIX KpernneHUn

[J  ymeTb paboTaTb ¢ py4YHLIM UHCTPYMEHTOM (OTBEPTKU, KNkoum,
MONOTKU U Npoyee)

[J  ymeTb paboTaTb C 3NeKTPUYECKUM UHCTPYMEHTOM (Lypyno-
BEPTLI, NepgpOpPaTopLI U Npoyee)

B opraHu3aumoHHOM YacTu BaxHO ymeHue paboTath B cocTtase 6pu-
FaAbI UMM C HACTABHUKOM. M yunuTbCa Y HUX.

TECHNO



Basosbrii yposeHb

TTocne YCNEWHOro NpoxoxaeHma UCnbitatesibHoro Cpoka, kpome

HAYabHbIX MOHTAXHbLIX HABbIKOB AONOJIHUTENBHO HOTpeGYI—OTCﬂ
Clneayrouwue 3sHaHU4:

0

0

YMeHUe YNTaTb TeXHUYECKYHO AOKYMeHTAaUUHo (CXembl U Yep-
Texu)

3HGHWe TUNOB CUFHANOB U TUNOB Kabeneid, NO KOTOPLIM 3TU
CUTHAIbI MOTMYT NepeaaBaTbes

yMeHue onpefensaTb Mo BHelWHeMy BUAY pasbéma TUN nepena-
BAEMOrO CUrHana

A TaKXe TbI ONXeH NpUobpecTU HOBbIE HABLIKU:

0

L]

nonay4ynTb HAYanbHLIUA ONLIT B npoknagke KabesnbHbIX CUCTeM

NOMYYNTb HAYASTbHLIN OMBIT B C60pKe U MOHTAXE pasfIUYHOIO
obopynoBaHus

YMeTb aKKypaTHO pasfenbIBaTbh U OKOHeuuBaTb kabenu Kak
CUTHANbHBIE, TAK U 3NeKTpuYeckme

YMeTb MApPKUPOBATb KaberbHbIe CUCTeMbI

B opraHu3aumoHHOM YacTu Ha 3TOM ypoBHe yxe TpebyeTca YacTUYHO
camocToaTenbHas paboTte Ha o6bekTe, a UMeHHO:

0

BLINOJSIHEHUE U CAMOKOHTPOSIb NIaHUpyemoro o6 béma paboT



CKOpOCTb BLINOMHeHUs paboT, 6e3 yuepba kayecTsy

OTBEeTCTBEHHOCTb

ymeHue O6LIJ,GTbC$| CO CMeXHUKamu, € Konneramum n C TexXHu-
YeCKUMU CneumanmcTamm 3aKasumka

CpeaHUI ypoBeHb

HenpepbIBHLIN POCT KBANMUMPUKALIMU TeXHUKa Npeanosiaraer nepe-
XOA Ha CneayroWUiA YpoBeHb, rae A0NONMHUTESIbHO AOJSIXHLI NO-
ABUTbCS Cllefytolme YMEHUsS U HaBBIKU:

O

CNOCO6HOCTb ONpeaenaTb U YCTPaHATb HeCNoXHbIe HenonaaKu
B paboTe cucTemMbl

yMeTb NOSb30BATbCA U3MEPUTENbHEIMU Npubopamu (MynbTu-
MeTp, AaSNIbHOMep, MeTaNoAeTeKTOp, CeTeBOW TecTep U Apy-
rme)

YNTATb AOKYMEHTAUUo Ha OGOPYIJ.OBGHVIZ U YMeTb CaMOCTOA-
TenNbHO NOAKHOYATb OGOPY.D.OBCIHVIC COrnacHo AoKymeHTauuum

NpOU3BOAUTL NEepBUYHYHO HACTPOVKY 0bopyaoBaHus (BKkFoYe-
HUe, HaCTpOoWiKa aapecalmm u 1.4.)

BbINOJIHATb NPOPECCUNOHASIbHYHO KOMMYTALIUFO CTOEK U J1eK-
TPUYECKUX LWKagos

yMeTb NpOEEeCcCUOHANbHO NasTb, UMETb HABLIKU MAMKU BCEX
OCHOBHBIX TUMOB pa3bEMOB

TECHNO



[J ymeTb paboTaTb ¢ MPUHTEPAMU ITUKETOK (MapKepaTopamm)

[1 obecneumBaTb BbICOKOE Ka4ecTBO paboThl, He Tpebyroluee CTO-
POHHeW NpoBepKu

Kpome Toro, Ha AGHHOM ypOBHe TeXHUK yxe A0JIXeH UMeTb Heobxo-
AUMBIE 3HAHUA:

(]  ocHosHbIX HopmaTueos U FOCTos No NpogpUbHOMY Hanpas-
neHuro

[J  6a3oBbIe 3HAHUS MO 3MeKTpUKe U INeKTpUYeckomy obopynosa-
HUHO

[J nposeneHWe pacyETa 3neKTpUYECKUX Harpy3oK U noabop co-
OTBETCTBYHOLUMX Kabereli, aBTOMATOB U Apyroro Heobxoau-
moro obopynosaHus

[J  npuBeTcTBYeTCA HANUUYUE NPOPUIIBHBIX MOHTAXHBIX CepTUPU-
kaToB (OT 3 WTyK)

OpraHU3aTopCKMe HABLIKU TAK Xe AOJIKHLI NOBLILATLCA U MOKA3bI-
BATb Cllefly+OLUUIA ypOBeHb:

[l ymeTb HanaauTb paboTy 6puraasl Ha 0b6bekTe, BLIMOSIHATL
ponb OTBETCTBEHHOro 6puraampa

[] ymeTb paboTaTb HACTABHUKOM, NPOBOAUTL OBYyUeHUEe MOHTAX-
HBIM HABbIKAM HQYUHAFOLWMX KoSer

[] ymeTb npoBepaTb KAY4eCTBO U 06em BLIMOSIHEHHbIX Konne-
ramu pa6ot



[J  ymeTb 06LIATCA CO CM@XHUKAMU U C 3aKA3UYMKOM Pa3SINYHOrO
YPOBHsI

[1 camocToaTenbHo paboTaTth Ha YAANEHHbIX 06bekTax, 6bIThb ro-
TOBbIM K KOMGHAMPOBKAM, CAMOCTOATESIbHO OPraHU30BLIBATH
KOMAHAUPOBKU U NPABUISIBHO OTYUTLIBATLCS MO HUM

L] YMETL 3aWmLaTb UHTEPECHL KOMNAHUU

TTponBUHYTLIV YpOBeHb

CambI BBICOKU YpOBeHb paboThbI TeXHUKA, NPAKTUYECKU UHXeHep-
HBIW ypoBeHb. [JOCTUIHYTb ero CNIOXHO, HO 3TO U UHTepecHo. Kpome
yXXe UMerOLUMXCA HABLIKOB U 3HAHUM NOABNAFOTCS HOBbIE, U Tpebo-
BAHWUA HQ 3TOM YPOBHe CaMbIe BbICOKME:

[1  cnocobHocTb onpenendaTb U YCTPAHATb CIIOXHbIE HEMNONAAKU B
paboTe cuCTeMbl

[ BBINOMHATb MOHTAX CUIOBBLIX 3/1EKTPOYCTAHOBOK, paboTa ¢
BLICOKUM HanpsxeHuem

OpraHW3aTopcKMe HABLIKU AOMKHBI 6bITb HA CAMOM BbICOKOM
ypoBHe:

[]  BbICOKAA CTemneHb OTBETCTBEHHOCTU
[]  BbICOKAA CTemneHb AOBEpUS CO CTOPOHLI PYKOBOACTBA

U] BbICOKAqa NOAJ1IbHOCTb K KOMNAHUU
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[]  BbLICOKWIA aBTOpUTET Y TOBAPULLIEU

OcHaueHue MOHTaXHUKa/TexHUKa

CoBeplLUeHO MOHSTHO, YTO COTPYAHUKU KOMMAHUU AOJIKHBI ObITh
OCHaLLeHbI ANS NPOAYKTUBHOW paboTbI. IMeTb HYXHbIM UHCTPYMEHT,
cneloaexay U T.4.

[onruii onbIT NOKasan, YTo OTHOWEHUE K CBOEMY UHCTPYMEHTY U K
obuiecTseHHOMY — ABe 6onblume pasHULbL. TToaToMy nonuTUKa
KOMMAHUU — KAXABIA AOSIKEH UMeTb MAKCUMATbHOe KONMU4ecTBo
cO6CTBEHHOO UHCTPYMEHTA U TOJIbKO AOPOTOM CNeLUanbHbIN UH-
CTPYMEHT A0JIXeH 6bITb AOCTYMNEeH BCeM, HO C COOTBETCTBYHOLUM
KOHTpOMem COXpaHHOCTU. A 3aAa4a KOMMAHUU — obecnevnTb co-
TPYAHUKY NpuobpeTeHne NUYHOro UHCTpyMeHTa 6e3 6onblumx marte-
PUANbHBIX NOTEpb.

HauanbHbIN yposeHb

370 ypoBeHb, C KOTOPOTrO MOHTAXHUK HaYMHaeT cBOM NyTb. M 0bs3a-
TesnbHO [ONXeH UMeTb Cneayrolime No3muLmu:

v/ OTBEPTKM, NPUYEM KAK YHUBepCasibHbIE C BUTaMU, TaK U
06bIUHbIE HA CaMbIe PaCMpOCTPAHEHHbIE LWULbI

v’ Kycauyku ans kabens

v HOX U CMeHHbIe ne3Bud K Hemy (Nyuwe 2 Hoxa, 60nbLIo U
MasieHbKUi)

v’ POHApUIK, a Nyule 2 (POHAPUKA — HANOBHBIN U C MATHUTOM
ANA pasmelleHns BHYTpU CTOUKU NpU MOHTaxe



Basosbrii yposeHb

Ha 3ToM ypoBHE MOHTAXHUK yxe BbINOSHSeT 60NbLWHCTBO 3aAaY
MO MOHTaXy 06beKTa, MO3TOMYy Habop UHCTPyMeHTa paclumpseTcs. K
BbILUENepeYncrieHHoMy f06aBnseTca cneaykollee:

v U30/1MpOBAHHbIE OTBEPTKU AN paboThI C 3M1EKTPUYECKUMM
coeanHeHUIMU

v/ paclwupeHHsIN Habop 6UT AN YHUBEpPCANbHOW OTBEPTKM
v NepMaHeHTHbIe mapKepbI (YEPHBIN U KPACHBIN)

v/ ypoBeHb (nyulue ¢ MarHUTAMM, YTO6LI NPUNUNAN K pasnn-
HBIM MEeTaNIUYECKUM NOBEPXHOCTAM)

v nasnbHoe obopyaosaHue (NassbHUK, NPUNOM U PIIHOCHI)

v/ ManeHbKue Kycaukm Ans 06paboTku OTAenbHLIX XUn B Kabe-
nax npy namke pasbeémos

v/ WypynoBEPT U 3aNACHOM aKKyMyNSTOp K Hemy
v KOPOHKU U Nepba ANs Aepesa U FTMNCoKapToHa
v/ CTpUnnepsl ANS BUTOW Napbl

v 06XMMHOM UHCTPYMEHT AN BUTOU napbl

v' KabenbHbIN TecTep AN BUTOM Napbl

v' WHCTPYMeHT ANna pasaenku kabesiel B NaTy-naHenu

CpelHWi ypoBeHb

370 yxe ypoBeHb He MOHTAXHUKA, a TeXHUKa. HaBbIKM pacmps-
rOTCH, CNenoBaTesibHO, U OCHalleHWe 6onee cnoxHoe. YacTb U3 HUX
NpeaoCcTaBnaeTcs KOMnaHueu ans paboTel Ha obbekTe. A UMEHHO:
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v

A i
nepgpopaTop
6onrapka
3NeKTponob3mnK
Habop kabenbHbIX NPOTSXeK
na3sepHbIf YpoBeHb
KOMMAKTHBIW (peH A1 TepMOYCAAOK

akceccyapbl Ans paboTbl Ha BbICOTE

Tak e noasnaroTCa HOBbIE NO3ULUUU UHCTPYMEHTOB, KOTOpbIE Xe-
latenbHO UMETDL Y cebs:

v

v

nasepHbIN AanbHomep

MyNbTUMETP

UHAUKATOPHASA OTBEPTKA

CTpUNNep AN 31eKTpuYecKoro Kabens

O06XUMHOWN UHCTPYMEHT ANS 3a4eKU MHOFOXUITbHOTO 3MeK-
Tpuueckoro kabens

Kak BMAHO, Ha 3TOM ypOBHE BO3MOXHbLI paboThI C YCTPOUCTBAMU NOA,
HanpsikeHWeM U Ha BbICOTe, NO3TOMY 0693aTesNIbHLIM YCIIOBUEM SB-
nsgertca HanMume Aonyckos (yAOCTOBEpeHWUi) Ha 3TU TUNLI paborT.

TTpoaBUHYTLIV YpOBEHb

OcHalueHWe NpaKTUYeCckn He OTNIMYAETCS OT OCHALLEHUS TeXHUKA
CpeniHero ypoBHs. XenartenbHO K UHCTPYMEHTaM UMeTb ellé U HOYT-
6yK, YTOb6bI CAMOCTOSATE TbHO BbIMOJIHATb Ha 06 beKTe UHXeHepHbIe

30A4a4U N TOTOBUTLCA K Nepexoay B UHXKeHepbL.



OCHOBHOE OTNUYUE CNeLmanucTa NPOABUHYTOMO YPOBHS — Ha Ka-
KOM YpOBHe HaXOAUTCS Ka4eCTBO ero paboThl.

TToarotoska HoyTbyka k pabore

Xopowui MOHTAXHUK AOMXeH UMeTb HOYTOYK. B coBpemeHHbIX pea-
NUSX 3TO CTAHOBUTCSA O6LIYHBIM Aenom. M Ha HEM, Kpome PUNbMOoB
W (pOTOrpagpuii, HeNI0X0 UMeTb HeKOTOpbIe NPOrPAMMSI, KOTOpbIe

MOTYT NPUTrOAUTLCA Ha O6beKTe, 0CO6eHHO eCnu TbI OCTANCA OAUH,

6e3 uHxeHepa.

Huxe nonpobyto aatb CNUCOK 060pyAOBAHUS U NPOrPAMM, KOTOpbIE
XenaTtenbHO UMeTb ANna paboyero HoyTbyka. TTOHATHO, YTO CNUCOK
He OKOHYQTenbHbIM, U OH NOCTOAHHO U3MEHSeTCS.

HauHéMm ¢ xenesa.

v’ XenatenbHo umetb USB mopem ans
BbIXoAa B MHTepHerT. TTo onbITy, B roc-
TesbIx ceTax Wi-Fiy knueHTa (a B Apy-
rve Teba He AONYCTAT) YAaCTO NPUCYT-
cTByeT 60MblUOe KONMUYeCTBO OrpaHUYe-
HUMN, MO3TOMY HOPMASbHLIN HEe3aBUCUMBIN BbIXOA, B MHTep-

HeT npuroamuTcs Bceraa. MoXHoO ncnonb3osaTb MOAEMbLI OT
YOTA, MTC, bunaiiHa v apyrue, rnasHoe, 4tobbr cTabUnbHO
paboTtanu.

v' TlposoaHas ceTesas kapTa. Ecnu HoyT-
6yK cCOBpeMeHHbIU U He UMeeT BCTpO-
eHHOW CeTeBOMU KapTbl, TO 064a3aTesibHO
Hapo umeTb cetesou aaantep USB. U
oba3aTenbHO UMeTb Npu cebe NaTu-
KopA ANWHOM 2 meTpa.
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[lna HaCTPOMKU MHOTUX YCTPOUCTB A0 e
cux nop Tpebyetca NoaknNHOYeHUe No TF )
UHTepgency RS-232. M ecnu B HoyT-

6yke HeT Takoro nopta, To aaanTep ¢
USB Ha RS-232 obsa3ateneH. [lonon-
HUTESIbHO HYXHO UMeTb Kabenb DB-9
«nana» Ha DB-9 «mama» n nepexoa-
HUK DB-9 ¢ «mamb1» Ha «mamy». TTo onbITy, Nyylle BCero
npuobpecTtn aaantep pupmbl MOXA.

O6sa3aTenbHO Haao umeTb kabenu USB ¢ pasbémamu Ha BTO-
pom KoHue USB-B, Mini USB, Micro USB n USB Type C. Ko-
HeuYHO, YacTb 3TUX Kabere MOXHO HAMUTU U Y KNIUeHTa, HO
kabenb USB Ha Mini USB 6b1BaeT HauTh npobnematuyHo.
Bosu ero ¢ coboii obasatenbHO.

[ns nposepku nroukos ¢ exoaamu VGA HyxeH
nmbo sbrxon VGA Ha HoyTbyke (4TO celtuac
6onblias peakocTb), NUbo nepexoaHuk ¢ HDMI
Ha VGA.

YA06HO nmeTb elle KOMNAKTHBIA MapLIpyTU3ATOP C BO3MOX-
HOCTbFO NoAKNroYeHus k Hemy USB moaema. Yacto 6bisaet
TaK, YTO NPOrPAMMUCT MOXeT paboTaTb AUCTAHLMOHHO NO
HOYaM, U UTOBLI He OCTABNATb CBOW HOYTOYK HOUbHO Ha 06b-
eKTe syylle OpraHM30BaTh AOCTYN AN1S NPOrpaMMUCTA Yepes
3TOT MapLUpyTU3aTop.

B HacToslee Bpems Ha pbIHKe NpUCyTCTBYeT 60J1bLWOW BbIGOP
MapLupyTU3aTOpOB ANS Aoma. Ho B Hawem cnyyae Hanbonee
ONTUMASbHLIM BEIGOPOM ABNAHOTCSA YCTPOUCTBA KOMMNAHUU
Keenetic.



370 CBA3AHO C TeM, YTO Yy AAHHOU KOMMNAHUMU UmeeTcs cob-
CTBeHHOe 06/1aKo, Yepe3 KOTopoe MPOrpaMMUCT MOXeT opra-
HU30BaTb ANS ceba oTAeNbHYHO ceTb ANS paboTbI C CUCTemMoMU
ynpasneHus Ha obbekTe.

TTpumu 370 Kak pekomeHAALIUIO, a He Kak obs3aTenbHoe
ycnosue. TTpocTo, No onbITy, YCTPOUCTBA AGHHOW KOMMNAHUU
yAobHee B pabore.

B obuwem, cnucok HenosHbIN. [Ja oH U He MOXeT 6bITb NOSHBIM,
XWU3Hb BCeraa npenoaHeceT cropnpusbl. Ho 3toro cnucka obopyao-
BAHWUA XBATUT ANS paboTbl B 60MbLUMHCTBE NPOEKTOB.

[anee nepexoaum K NporpamMmam, KOTOpbIe XesnaTenbHO UMeTb Ha
TBOEM paboyem HoyTbyke. MbI MCMOSIb3yeM MHOXECTBO pasfIMYHOro
060pynOBAHUS, HO YXe NOSIBUIICS HEKUM NepeyeHb TOro, C Yem Tbl
BCTPETULLbCA Ydlle Bcero Ha obbekte. Cobepu 3TU MpOrpammer B OT-
AesbHYHO NankKy, YTobbI NOTOM 6LINO NErko UX HaXoAUTb.

v TeamViewer unu Any Desk. 3T1 nporpammsbr HyXHbI Ans
TOro, UTO6LI Yepe3 TBOM HOYTOYK UHXeHep MU NporpammmcT
MOT BOUTU B CUCTEMY U AUCTAHLIMOHHO MpOU3BeCTU
HACTPOMKU. S He COMHeBarOCb B TBOUX 3HAHUAX U YMEHUSX,
HO MyCTb Nyule OHU NopaboTaroT, NOKA TbI CMOXeLlb OTAOX-
HYTb.

v TepmuHanbHaa nporpamma PuTTY. Takux nporpamm mHoxe-
CTBO, NPOCTO 3Ta Haubonee ya06HAs U NPUBBLIYHAS.

v )KenaTtenbHO UMeTb HECKOMNbKO MPOrpamm oT KomnaHuu Ex-
tron. 310 Toolbelt, DSP Configurator u PCS. Takxe OT Takux
KoMnaHwui, kak Aten u Kramer. TTocTeneHHo y Teba Hako-
MUTCA LenbIld paf YCTAHOBMEHHLIX NPOrpamMm.
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v" Ha HekoTOpbIX 06beKTax BCTpeuaroTca ciyyaum, Koraa uc-
NONb3y+OTCA AUHAMUYECKUE aapeca Y YCTporcTs. TToatomy
Ha CBOEM HOYTEYKe XenaTesIbHO UMeTb MPOrpammy cepeepa
DHCP. Takux nporpamm Benmkoe MHOXecTBo, BbI6epyu camo-
CTOSITENbHO Ty, C KOTOPOU Tebe KOM(OpTHee paboTaTs.

v [lononHUTenbHO XOpoLlo UMeTb Te cneuugpuyeckme npo-
FPAMMBI, KOTOpbIE MOTYT NOHAAOBUTLCS Ha TeKyLem 06b-
exTe. MIX cnUCoK MOXHO 06CYAUTb C UHXEHEepOM.

v’ PexomeHAayro UMeTb BUAECO U MY3bIKY AN19 HACTPOUKU CU-
CTeMbI U NOKa3a BO Bpems caauu obbekta. TTocTtaparics 3apa-
Hee MOAroTOBUTbL NAMKY C HEATPANbHOMU MY3bIKOU U BUAO-
BBIMU (PUNIbMAMU, Nyulue Npo npupoay. TTposepb KauecTBO
BUAEO.

v Ob6s3atenbHO UMel y cebs cneuuyarnbHbIe 3aCTaBKU C OroTU-
nom komnaHuu. TTpu oTOrpaUpoBaHUM pesynbTaTos
TBOE paboTbI Ha 06beKTe Ha BCeX 3KpaHax Jlyulle BCero
umeTb nsobpaxeHue norotuna TMI.

W Hanocnepok. TTepuoanyecku nposepsait 06HOBMEHUS YCTAHOBIEH-
HBIX MPOTrPAMM Ha CAMTAX NpoOU3BOAUTESIeU, YTObbI y Tebs Bceraa
61U NocnenHUe BepcU.

Kak nepeiitu Ha yposeHb BbIwe?

TTnox TOT conaar... Hy U MOHTAXHUK TOXe NOX, eCN He umeeT
ambuumii. TToaTomy pocT B KOMNAHUU OYeHb BaxeH. M oueHb BaxHbI
KpUTEpUU, NO KOTOPLIM MOXHO MPOABUTaTb COTPYAHUKA HA HOBbIE
no3uuuu.



CtapT c basosoro ypoeHs

4

McnbITatenbHbIv cpok paboTsl B KomnaHuu He meHee 3-X
mecsLies.

CooteetcTBue TpebosaHusm Bazosoro yposhs.

TToaTsepxaeHWe OT HACTABHUKA U peKOMeHAALMU OT pyKOBO-
AuTeneli NPOeKTOB, B KOTOPLIX paboTan cOTpyAHUK.

TTepexoa Ha CpeaHuii ypoBeHb

v

v

v

Cpok paboTbl Ha bazoBom ypoBHe He MmeHee 0aHOrO roaa.
TTonHoe cooteeTcTBUE TpeboraHUsM CpeaHero yposHs.

PekomeHaauuum pykosoauTeneu NpoeKToB, Ha KOTOpbLIX pabo-
Tan COTPYAHUK.

TTepexon Ha TTpoaBUHYTLIN ypOBeHb

v

v

329

Cpok paboTbl Ha CpefiHeM YpOBHe He MeHee 2-X ner.

PexomeHaaumm He meHee Yem OT 3-X pyKkosoauTeslen Npoek-
TOB, Ha KOTOpbIX paboTan cCOTpyaAHUK.

TToateepxaeHue ot MeHepanbHOro U TexXHUYeCKOro Aupex-
TOopos komnaHum TMT.
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PesynbraTh:

Hy BOT TbI U NpouMTan BCO KHUTY. YTO-TO NOHAN, YTO-TO HYXHO by-
AeT NOBTOpUTbL elé pas. Ho YTo xe nony4yaetca B pesynbTaTte TBOEU
paboTbI U paboTbI TROUX TOBAPULLEIA?

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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-
P.S. Tletp TTetposud, a kro 3T0?

ThI YacTO BCTpeYan 3To0 UM B KHUXKe. A
ecnu TbI pabotan 8 TMI™ cpagHUTeNbHO
AOJIFO, TO MOT BCTpeyaThcs U ¢ camum TTer-
pom TTeTposuyem O3epckum.

TTpocTo 310 TOT cneumManucT U ToBapuLL, Ko-
TOPbIM HUKOT A 3PS He FOBOPUT U MOXeET
cAenatb NpakTuYecku Bcé. M ero coseTbr
BCEraa oCTaroTCS CAMBIMU LIEHHBIMU U MO-
Ne3HbIMU.
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