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[laHHAA KHUra COAEPXUT MHOTUe Heobxoaumbie AN TexHUKa (MOH-
TAXHUKA) CBeAeHUs. DTO He NOJIHAs SHUUKNoNeams, TYT HeT ucyep-
NbIBArOLLEN UHPOpMALMU No Bcem Temam. [la 370 U He Tpebyertca.

Llenb KHUrM — AaTb OCHOBHbIE MOHATUS KAK HAYUHAFOLLEMY MOHTAX-
Huky TEXHOMEOWA TPYTTTT (TMTI), Tak u 6o51ee NpoaBUHYTOMY
ANA paclmpeHus Kpyrosopa. A OMNbITHBIN CNeLManucT CMOXeT U
CaM OTLICKATb AOMOMHUTeSIbHbIe MaTepuansl B MiHTepHeTe. TTo-
3TOMY He yAUBNAUCA, YTO TbI HAMAEWD TYT 6aHanbHbIe Bewwm. TTpo-
CTO MOMHMU, YTO YPOBEHb Y YUTAOLLErO Pa3HBIMA.

KHura noctosHHO o6HOBNSETCS, NO3TOMY CTApPAMCs BCeraa nosib3o-
BATbCS NoOcfiefHel Bepcueli KHUru. TToxenaHusa U KommeHTapum
NpUBETCTBYHOTCA.

TECHNO
I MEDIA
GROUP

tmgroup.ru

FOpuii Mapkesuy

ymarkevich@tmagroup.ru

[HaHHasa kHura pacnpocTpaHseTca csoboaHo v becnnatHo. 3anpe-
LeHo KoMMepyecKoe ucnosib3osaHue. O6HOBNEHHYHO BEpCUFO
MOXHO cKa4vaTb ¢ caiita komnaHum TexHoMegua [pynn.
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Camoe HyxHoe O BUAeo

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

B cuctemax mynbTumeama npumes-

rOTCS pasnuuHbIe ycTpoiicTea. OHU gpop- BuaeocurHan nmeer
MUPYHOT u3obpaxeHus, obpabaTbisaroT HanpaesieHue, U NO3ToMy
WX U, B KOHLIe KOHLIOB, NMOKA3bIBAFOT W A C A LI
nonb3osatento (paan Yero BCE 3TO U
Aenaetcs). N3o6paxeHns mexay
yCTpOUCTBAMU NepeaaroTcs nocpea-
CTBOM PA3SIUYHBIX UHTEPPENCOB C pas-
HBIMU (POPMATAMM CUTHAIOB. YUTU, YTO
(POPMAT BUAEOCUTHANA U UHTepelic Nepeaaym BUAOCUrHANG
(ynpoLwéHHo, 3To TUN Kabensa ¢ pasbémamum) — 370 He OAHO U TOXe.
Hanpumep, no ussectHomy tebe uHtepgpericy HDMI moryT nepeaa-
BATbCS KAK LiBETOPA3HOCTHbIE BUACOCUMHAMLI, TAK U BUAEOCUTHAIBI
RGB, npyuém KaxabI (popMaT MOXeT UMETb MHOTOYUCIIEHHbIE Ba-
PUAHTLI YACTOT, paspelleHnii U ApYruX NapameTpos.

BbIXOA BUAEOCUTHASA
(Out) y uctounuka co
BXOAOM BUAEOCUMHANa
(In) y npuémHuka.

Ans Ha4yana Tebe creayeT pasnuuyaTh LIUEPOBLIE U GHASIOTOBbIE BU-
AeocurHanbt. C aHAaMOroBLIX CUTHAMOB BCE HaYUHANOCh. B otnuume
OT LIUGPPOBLIX, UHPOPMALINA B GHASIOTOBBLIX CUTHASIAX MJIGBHO Mepe-
AAETCA YPOBHSMU HANpsXeHU unu Tokos. Ho B HacToswWwee Bpems
OHU YXOAAT B NpPOLLNOE, XOTS NOKA ellé YacTo BCTPeuaroTcs Ha 06b-
exTax, 0cobeHHO B cTapbIx cucTemax. Lingpposbie curHansr nepeaa-
FOTCS BCEro ABYMS YPOBHAMMU, OAUH NPUHAT 3a eAUHULY, a ApYrou
3a HOMb.



Ona Tex, KOMy UHTepecHO

BbIlwe TbI NpOUMTAN MOXeT NOKA HEMOHATHYHO Tebe pasy O TakUx
(POpPMATax BUAEOCUTHANOB, Kak RGB 1 LiBeTopasHOCTHOM (MU KOM-
MOHEHTHOM). XoueTcs KpaTKO MOACHUTDL, YTO 3TO U OTKYAQ NOABMU-
noce.

B curHane RGB (0T aHrnumckux HaseaHUA OCHOBHLIX LiBeTOB Red,
Green u Blue, To ecTb KpacHerii, 3enéHbIl U CUHUIA) KaxAbIA LBeT
NnepenaéTca no oTAeNIbHOMY NPOBOAY, U NOMHBIN BUACOCUTHAN
WAET NapannesnibHo No TpEM NpoBoAam. ELLE BO3MOXHBI AOMOMHU-
TesnbHbIe NPOBOAA ANS CUHXPOCUTHANOB, HO 3TO He 0693aTenbHO.
Yaule Bcero 3TOT TUN BUAEOCUNHANA UCMOSIb3yeTCs B KOMMbFOTep-
HBIX BUEOKApTaX AN BbIBOAA KAPTUHKU HQ MOHUTOP.

C UBeTOPA3HOCTHLIM BUACOCUTHANOM (Yalle Bcero 06o3HauaeTcs Kak
YPuP:) Bcé ropasno uHTtepecHee. OH BO3HUK Npu Nepexoae OT
uépHo-6enoro TenesuaeHus K LseTHoMy. Koraa nossunuce nepsbie
LiBeTHbIE Tes1IeBU30pbI, TO NOSBUIACL U Npobriema, B KAKOM BUae
nepenatb Ha HUX KAPTUHKY TaK, YTOBLI e€ MOHUMANU U cTapble
YepHo-benbie Tenesmsopbl. 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-benbIe Tenesmn3opbl MPUHUMASIU TONBKO TY
4acTb curHana, rae 6brna YepHo-6enas KapTUHKG U UTHOPUPOBANU
LBeTHbIEe CUMHANLI (OHW NPOCTO He MOHUMANWK, YTO 3TO Takoe). A
HOBbIE LiBeTHbIE TeneBU3OpbI TaKKe NPUHUMAnU Ye€pHo-6enyro Kap-
TUHKY, HO NMPU 3TOM OHU MPUHUMANU U Ty YaCTb CUrHANA, KOTOPas
packpawmeana KapTuHKy. M Bce paposanuch LiBeTHOMY Tenesuae-
Huro! Hy a ecnu kapTuHKa nepeaasanach, Kak U paHblue, Y€pHo-6e-
NOW, TO LiIBETHOMU TeneBu3op 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 nogeneHUs Takoro CTpaHHOro TUMNa BUAEOCUrHana.
Bce 6b1n0 caenaHo ans Toro, Ytobbl NHOAU He BbI6packLIBANM CTa-
pble TeneBu3Oopsl.

[ns nepenayu LBETOPA3HOCTHOIO CUTHANG HYXHO TpU NMPOBOAG:!
OOVH ANs nepeaavu YEpHo-6enovi KapTUHKU U ABa ANS nepeaayu
CNeumanbHbIX CUrHANOB AN PACKPALWMBAHUS. A BOT AOMNONHUTENb-
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 BbIYUTAaHUS (He 3ps (pOpMAT Ha3bIBACTCS
LIBETOPA3HOCTHLIM) ABYX LIBETHLIX CUTHAMOB U3 YE€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 obopynosaHue, B HacTosLee
Bpems, MpeuMyLLiecTBeHHO paboTaeT ¢ LIMGPOBLIMU BUACOCUTHA-
namw. U3 HepocTaTkos — 6osiee TpyaAHAs AUArHOCTUKA Npobriem U
nossfeHne apTeqaKToB CXATUS KAPTUHKU NPU yXyALeHUN KayecTsa
KaHas10B Nepeaauu.

PasnuyHbIe UHTepelicbI Nepeaayum BUACOCUMHANOB MOKPLIBAFOT
LWMPOKUIA AMANa3oH NoTpebHoCTen. AKTUBHO MCMOJIb3yeTcs Kak ne-
peAaya BUAEO NO MeAHOMY Kabenko, TaK U Mo ONTUKe, BKFOYAS U
WUCNONb30BAHUE NTOKASbHBIX BLIYUMCIIUTENbHBLIX ceTeld. Hennoxo
passuBaeTca 6ecnpoBoaHas nepeaava U30bpaxeHUn Kak ¢ UCNonb-
30BaHWeM 6eCnpOBOAHBIX NOKANbHBLIX CeTel, TaK U OPUTUHASIBHBIX
NPOTOKOSIOB.



Popmatbl NepeaAavmu BUAEOCUTrHAOB

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

YCNOBHO CaMU BUAEOCUTHAIBI AENATCS HA CUFHANLI CTAHAAPTHOMO
paspelleHuns, BbICOKOTO paspelleHUs U CBepXBLICOKOro paspelueHus.
®opmartbl AN Nepeaayu CTAHAAPTHOTO paspelleHus 6bIBArOT Kak
aHanorosble, TaK U LMgpoBbIe. A 60nee coBpeMeHHbIe CTaHAApTbI
BBICOKOTO U CBEpXBbICOKOrO paspelleHns 6bIBAOT TONbKO LMGPO-
BbIe.

Ona tex, Kkomy uHTepecHO

Ans Hayana pasbepémcs ¢ TeneBUUOHHBIMU CUFHANAMU CTAHAAPT-
HOro paspelueHus, YTobbI 6osblue K 3STOMY He BO3BpallaTbes. Beab
Bpems UX NpakTuyeckn ywno. TTo aHrnumckme oHu Hasbisarotcs SD
(Standard Definition). Y 3TOT qpopmat BCE elé MOXHO HaTU B CTa-
PbIX MYNbTUMEAUUHBIX CUCTEMAX.

Yawe Bcero B Poccuum B UHCTANNALUMAX UCNOSIb30OBANCA GHANOMOBLIN
(POpPMAT C CUCTeMOM LBeTHOCTU PAL (XOTS CTAHAAPTHLIM ANS 3pUp-
HOro TeneseLaHus y Hac 6611 SECAM). KapTuHKa umeeTt gpuxcmupo-
BAHHOE KONMUYeCTBO BUAUMBIX CTpok — 576 (a Bcero cTpok B BUAEO-
CUrHane, BMecTe ¢ HeBuaMMLIMU, 625) U pasHoe Konu4ecTBo Tene-
BU3UOHHBIX NUHUK (TBI1) — o1 240 B 6bITOBLIX BUACOMArHUTOQO-
Hax ao 720 B Tenectyamsx. O6patu BHUmaHue, uto TBJT — 370 Bep-
TUKASbHBLIE JIUHUU B U306paXeHUn.



YETKOCTb TeNeBU3UNOHHOM KApTUHKU U3MeparoT Kak MO roOpuU3oHTanu,
TaK U MO BEpPTUKANU MpU NOMOLLUY CMeLmanbHOU HaCTpoeYHOU Tab-
nuuet. [1na 3TOro HaAo CMOTPeTb Ha Takue NosocaTeHbkue Nupa-
MUAKU B LIHTPASIbHOM Kpyre U B
KpY>OuYKax Mo yrnam Tabnmuer.
TTocunTaTb paspelleHne NO TOUKAM,
KaK 3TO onpenenstoT B KOMMbFOTEPHbIX
CUrHanax, HeBO3MOXHo. Beab curHan

AaHASI0roBbLIN,

OTHOLWeHWe CTOPOH MpY CTAHAAPTHOM paspelueHuu B Tenesuae-
HUU — 4.3 (YMTaeTCa Kak YeTbIpe K TpeéM). Kaapoeasa yactoTa co-
ctasnset 25 epu (To ecTb 25 KaapoB B cekyHAy), HO TAK Kak Kap-
TUHKA NepeAaeTcs NonyKaapamu (cHavana Bce HeyéTHbIe CTPOKU, a
3aTem YETHbIE), TO YacToTa nonykaapoe coctaenget 50 Mepu. 310
yMeHbLUaeT mepLiaHue KapTUHKKU. KctaTtu, Takas passeépTra Ha3bIsa-
eTcs yepecctpoyHou (Interlaced).

KomnbroTepHbIe cUrHanbl CTAHAAPTHOMO paspelleHUs TaKKe UMeroT
OTHOWeHWe CTOpoH 4:3 u pasamep KapTUHKM oT 320x240 Touek (yxe
3a6b1ThIN popmaT CGA) ao 1600x1200 Touek (qpopmat UXGA). Boc-
npoussoauTca A0 16-T MUNIMOHOB LBETOB (3TO He TaK YX U

MHOr O, B TenesuaeHuu LpeToB ropasao 6onbuwe!). Yactota kaapos
coctaenset ot 25 ao 120 Mepu (MHOrMe napameTpsl AOCTANUCDH B
HacnNeacTBO OT AMEPUKAHCKOU cucTembl TenesuaeHus NTSC, seab
KOMMbrOTepbI pa3pabaTbIBAIM UMeHHO Tam). Yalue BCero B KOMMbHO-
TepHOM CUTrHare NepeaaroTCs BCe CTPOKU OOHOBPEMEHHO — U YET-
HbIe U HeYETHbIe, TO eCTb MOMHbIN Kaap. TaKoW peXmum HasbIBaeTcs
nporpeccueHol (Progressive) pasesépTkoul. YepeccTpouHas pas-



BEPTKA AO CUX NOp MPUCYTCTBYeT B HACTPOIMKAX BUACOKAPT, HO UC-
nonb3yeTca oYeHb peAKo (Aaxe TPyAHO NpUAYMATb, KOMY OHA Cel-
yac HyxHa).

CoBpeMeHHbIe pacnpoCTpaHEHHbBIE (POPMAThI BUACOCUTrHANA HA3bIBA-
tOTCS popmaTamum BbIcokoro paspelweHus HD (High Definition) u
UHD (Ultra High Definition), u oAvHaKOBLI ANS KOMMNbFOTEPOB U BU-
AEOYCTPOUCTB (XOTS OTNIMUUA, KOHEYHO, uMeroTca). U oHu Bceraa
LUMepoBbIe.

CTaHAApTHLIM OTHOLWEHWeM CTOPOH saBnsetcs 16:9, Ho Bcé valle no-
SBNAFOTCSA YCTPOUCTBA C OTHOWeHUsSMU cTopoH 16:10, 21:9 u aaxe
6onble.

Ona tex, Kkomy uHTepecHoO

KonuyecTBo LBeTOB B LIUGPOBOM KapTUHKE OnpeaensaeTcs Konude-
CTBOM 6UT, KOTOPLIMU KOAUPYETCSA KAXAbIA U3 OTOBpAXAeMBIX 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 XUBOFO BUAeO. Ha NNaBHLIX Nepexonax MOXHO YBUAETb CTy-
MeHbKK B LiBeTax. TTo3TomMy Ans TenesuaeHUs UCnosib3yercs 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!



Haunbornee pacnpocTpaHEHHbINM B HACTOSLLEe BpeMs (POpMAT BUAEO-
CUTHANA BLICOKOrO paspelueHus obosHavaeTcsa 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 ewé
6onee rnybokue napameTpbl
BUAEOCUTHANa, HO 3TO UHTe-
PecHO TOMbKO ANs O4eHb Npo-
ABUHYTBIX.

LiseToBas cybauckpeTusauma (3a-
NMOMMUHATb He HaA0) — 3TO XUTPBIU
MeTOofA KoAUpOBaAHUA LgeTa. TTpo-
CTO HAAO 3aNMOMHUTb, YTO KOrAa
BuaULWDL umppel 4:4:4, To 310 NON-
HBIM CUTHAM, U 3TO rOAUTCS ANA
KOMMbFOTEPHOM KapTUHKU. A Koraa
BUAULWb B onucaHum 4:2:2, 4:2:0
unu soobue 4:1:1, To 3To roamnTca
TOJSIbKO ANS NPOCMOTPA BUAEO.

U3peaka scTpevarotca curHanst 720p unum 1080i. Ux moxHo npume-
HATb TONbKO B KpaHem cyyae, a 1080i Booblue npoTuBONOKasaH
60S1bLIMM SKPAHAM U3-3a CUINBHOTO APOXAHUS KAPTUHKU.

d) B onucaHmuax ycTpomncTe 4acto MOXHO yBUAETb KaApOBbIE Ya-
ctotbr 60 Mepu 1 59.94 Tepua. Bpoae Lumgpbl oveHb 6nm3ky,
HO ecnu nepeaaroliee U NpUHUMArOLLee YCTPOCTBA NOA-
AEPXUBAFOT pasHbIe YACTOTLI U HeT OAUHAKOBBLIX 3HAYEHUM,

TO CUrHAN He NPOUAET. ITO pasHbIe popmartsi!

Hy v ans nrobonbrtHerx. Yactota 59.94 kaapa B cekyHay no-
SBUNACb U3-3a BHEAPeHUS LIBETHBIX TenleBU30poB B AMepUKe.

anlJJJ'IOCb HEMHOTO yXaTb BUAEOCUTHAIT, yTO6bLI NOMeE-

CTUNCA 3BYK B O6LUMIA TeNneBU3IUMOHHBIN curHan. A B Espone
TakoW Npobriembl He 6b1N0, U TAM eCTb TONbKO KaApOBas Ya-

ctota 50 epu.



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 3aNomMHM,

KomnaHus Extron obo3HauaeT
YCTPOMCTBA, KOTOpbIE MOAACPXU-
BAFOT MOJHYHO CMeLUPUKaLUIO
4K, cneayrolwmm 3HaYKOM:

TRUE LT3

SPECIFICATION

O6paTtu BHUMAHUE, YTO 3TOT 3Ha-
UOK UMeeTCs He Y BCeX YCTPOMCTB,
KOTOpbIe OTMeYeHbI Kak paboTaro-
wue B qpopmarte 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 nosyvaercs,
uto B 90% cnyyasax 370 maneHbKkUA 06maH oT npouseoauTena. Ho
CUTYaLUA NOCTOSHHO YITyyllaeTcs, U CKOpO 3TOT (POPMAT CTaHeT
npeobnaaaroLmm.

EcTb 1 ewge 6onee npoasuHyThIe popmatsl (Hanpumep, 8K), Ho ans
HUX MOKQa HeT B JOCTATOYHOM KONMYecTBe HU 060pyA0BaHUS, HU
KOHTeHTa (TO eCTb PUIIbMOB).

Ona Tex, KOMy uUHTepecHO

TTocTosHHOE pasBuUTUe PopMaToB A06aBNSET HOBbIE TEPMUHLI, KO-
TOpble Tebe xenaTenbHO 3HaTb. PaCCMOTPUM HeKoTOopbIe U3 HUX.

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

CbIBAET KApTUHKY paspelweHuem 3840x2160 nukceneii (oTHowWweHWe
CTOpoH 16:9) u ¢ pasHbIMU YacToTamu kaapos. O6bLIYHO, KOTAa roBO-
paT npo curHan 4K, To uMeroT B BUAY UMEHHO 3TOT (POpMaT.



2K DCTI — qopmart Hasbieaetcs Digital Cinema Initiatives u onucer-
BaeT KapTUHKy ¢ paspeleHnem 2048x1080 nukceneii. N us Hasea-
HUS MOXHO MOHATb, YTO 3TOT POPMAT 6bIN paspaboTaH ANS KUHema-
Torpapuu.

4K DCTI — cpopmar Ans Npou3BOACTBA (PUITbMOB C paspelieHnem
4096x2160 nukcenen. M cooTHolweHWe CTOPOH B 3TOM pOopmate He
16:9, a 19:10.

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

HDR — 3T10T TepMuUH BCTpevaeTcs Bce yalle. M osHauaeT oH High Dy-
namic Range, unu, No-pyccKku, BLICOKUN ANHAMUYECKUA ANAMA30H.
To ecTb B YCTPOMUCTBAX C TAKOM XAPAKTEPUCTUKOM LiBeTa KOAUPY-
FOTCSA He BOCEMbHO 6UTAMMU, a AecaTbro UNU AseHaauaTbro. TTpo yto
TbI yXe YATAN BbIlLe.

3awmra BUAECOUHEPOPMALIUU

3Ta 4YacTb HAXOAUTCA 3A4eCb TOSNbKO AN NOHUMAHUA np06neM Y Hanaa4yukos
MyanMMeAMﬁHhIX cuctTem.

YT106bI HOpMANbHBIE IFOAU HE MOTNIU CMOKOUHO KOMMpOBATbL U
CMOTpeTb PUNbMBI, 6bIN1a NPUAYMAHA CUCTEMA 3aLLUTLI BUAEO OT
konuposaHua — HDCP (High-bandwidth Digital Content Protec-
tion — «3aWmMTa WMPOKONONOCHOTO LIM(PPOBOTrO COAECPKUMOTO>).
Cuctema 6b1na B3nomaHa 14 ceHtabpa 2010 roaa v BbINOXeEHa B
cBoboaHbIv aocTyn. C Tex NOp KaXAbIA KUTaeL MOoXeT caenatb
YCTPOMCTBO, KOTOpOe 06X0AUT 3Ty 3awmTy. HO Tak Kak BCe Bapu-
QHTLI NPeAyCMOTPeTb HEBO3MOXHO, TO B MHCTANNALMAX 3Ta 3aWwmTa
AO CUX NOpP NPUHOCUT pasHbIe HeOXUAAHHBIE NAKOCTU.



Ona Tex, KOMy UHTepecHO

Kak noHsTb, Yto cpaboTana 3awmTa BUAEO OT KONUpOBAHUS? PasHbre
NpOU3BOAUTENM NOKA3LIBAKOT 3TO NO-CBOEMY, HO Ydllie BCero BbIBO-
ANTCS 3KpaH 3enéHoro Lugeta. TToatomy, Koraa TbI BUAULIL BMECTO
KAPTUHKM 3eNEHbIN 3KpaH (UM KapTUHKK BOO6LLE HeT) — UM npo-
6nembI C 3aWmUTON. M, KCTaTU, 3BYK MpU 3TOM MOXeT NpeKpacHo BOC-
NpOU3BOAUTBLCS.

Ucnonbsyemsie UHTepgenUctr ANS BUAEOCUMHAOB

Kak TbI yXe NOoHaM, B MySTbTUMEAUUHBIX CUCTeMaX UCNOoNb3yeTcs
60nblUOe KONINYECTBO POPMATOB PA3SINYHBIX BUAEOCUMHANOB. A
Beflb 3TU CUTHaNbI TpebyeTcs NepeAaBaTb OT YCTPOMCTBA K YCTPOU-
cTBy. BOT TYT U nossnsaeTca NoHATUe UHTep@elica, TO eCcTb TOro, YTo
CBA3bIBACT pasHbIe YCTPOUCTBA. M ThbI AOMXEH Hay4YUTbCa NPABUITLHO
onpenenatb TUMNbL UHTEPPEUCoB FNSAa Ha PA3bEMBI U HAAMUCU Ha
HuX. Ml He nbITatbca BcTagnaTh kabenb DP 8 rHesgo HDMI.

Ona tex, KoMy uHTepecHo

CnoBo «UHTepEenc» YacTo UCNonb3yeTcs UHxXeHepamu 1 byaer ne-
puoAMnYecKU BCTpeUaTtbes Aanee. Y1o xe oHo 0603HavaeT?

Camo cnoso npoucxoaut ot aHrnurickoro Interface. B sBonbHom
TONKOBAHUW 3TO MPaHULIA Mexay 06 beKTaMU U Npasuna B3aumo-
AEUCTBUA Mexay 3TUMU obbekTamu. Y cam uHTepgenc moxeT bbITh
He TONbKO B BUAE pasbeéMOoB Ha 060pyAOBAHUU, HO U HemMaTepuarb-
HBIM, KaK UHTEpenc Mexay KOMMbHOTepoOM U Yenosekom (K npu-
Mepy, NpuBbIYHbIE OKOWKM Windows Ha 3KpaHe MOHUTOpA SBMSOTCA
rPAPUYECKUM UHTEPPENCOM).



HDMI (High Definition Multimedia Interface)

HIGH-DEFINITION MULTIMEDIA INTERFACE

B HacToAwee Bpemsa 3170 OAUH U3

CAMbIX pacMpPOCTPAHEHHBIX LIMEGPPOBLIX UHTEp(ei-
cos. CTaHaapT 6611 co3aaH B 2002 roay 6onbLwon

é rPynnov KOMNAHWUIA U pa3BUBAETCS NOCTOSHHO.
Camu pasbEMBI OTINUAFOTCA KOMMAKTHOCTLHO U

i,

HAAEXHOCTbHO.

Y pacnpocTpaHEHHOCTU 3TOrO CTAHAAPTA eCTb U OTpULaTesnibHoe
CBOUCTBO — OFPOMHOE KOSTUYECTBO HU3KOKAYeCTBeHHBIX AelléBbIX

kabenel (Yalle BCero OHU UAYT B KOMMNJIIEKTAX C YCTPOMUCTBAMM).

CTGpGUICSI He UCNOoNb30BATb UX NMPU MOHTAXE CUCTEM.

Cam UHTepelic paspabaTbiBancs
Kak 6bITOBOM, OTCHOAG U ero
60nbLIOV HelOCTATOK — HeT XOo-
pollero CTaHAAPTHOrO Kpene-
HUSa pa3beéma K rHesay. B cnox-
HBIX CUCTEMaX B 3aMKHYTOM
NpOCTPAHCTBE anmnapatHoro
WKagpa 370 0cobeHHO oluyLa-
eTcs, Beflb JOCTATOMHO HAQ MUIT-
NUMETp BLIATU pasbémy U3
rHe3aa, Kak CUrHan nponaaaer.

KomnaHus Extron npuaymana
csoé kpenneHuwe ans HDMI kabe-
neii. Ho oHo noaxoamT TONbKO
ANS YCTPOUCTB 3TOU (PUPMBI U
AaxXe He ANa Bcex Kabenew.

A HAQUTU 3TO MeCTO U BCTABUTb pasbeéM 0b6paTHO UHOTAA OYeHb
TPYAHO U HeyaobHo. PaznuuHbie npoussoaUTeNU pelwaroT 3Ty Npo-
6n1eMy No-pasHOMY, NpU 3TOM eAUNHOrO CTAHAAPTHOrO pelleHus 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-
BarOT), 0693aTeNbHO UCNONb3YW 3TO!

Pazbémbr HDMI copepxat 19 KOHTAKTOB U Yalle BCero BLINOJHS-
FOTCA B TPEX POPM-PAKTOPAX:
HDMI (Type A) — Haubonee pacnpOCTPAHEHHLIN U MPUBLIUHLIN

BUA pasbema.

Mini-HDMTI (Type C) — uspeaxa BcTpeyaetcs B HOyTOyKax, no-
3TOMY B HACTOJSIbHBIX BPE3HbIX JIFOYKAX UHOFAQ MOHTUPYHOT Kabenu
C 3TUMU Pa3BLEMAMU ANS NOAKNFOYEHUS TAKUX HOYTOYKOB.

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

y, 8 S
Type A Type C Type D

Ona tex, KoMy uHTepecHo

B ctaHaapTe HDMI kpome Tpéx BbIlenepeuncrieHHbIX pasbeémos
AONOSHUTEsNIbHO onucaHsl elwe 2 — Type B u Type E. Cnbrwan o Ta-
Kux?

Type B 66101 pa3paboTaH B CGMOM Hauasie UCMNOJIb30BAHUS 3TOMO
CTAHAAPTA, U NpeaHasHa4ancs Ans nepenayy BUAEO NOBbLIWEHHOTO
kadectea. OH NpPOCTO YTpAaTUN AKTYasIbHOCTb, Befib TaKOe BUAEO Celd-
yac nerko NepenaeTca kabenamm co BCeMm OCTaNbHLIMU pasb-
eEmamu.



A pasbém Type E ucnonbsyertcsa B asTomobunax. OH umeet cneum-
QNbHLIN KOPMNYC U 3aLENKU, YTObbI CoeiHeHue He cTpaaasno ot
rpA3v U TPACKU.

®opmat HDMI nepena€t He TONbKO BU-

Ae0, HO U MHOTOKAHASTbHBIW 3BYK. TO .
B nepsoi Bepcuu pop-

OYeHb YAO6HO MpYU KOMMYTALIMW CUTHA- mata HDMI nepeaasancs

nos, HO ecnu 3Byk Tpebyetcs o6pabaTbI- 3BYK OT ABYX A0 BOCbMM
BATb OTAGSIbHO OT KApTUHKM (a B HALIMX kaHanos. HauuHas co
CUCTeMax Ydllie BCero UMeHHO Tak), To BTOPOIA BepcUM Komuye-
B CXeme NOoABNSArOTCA YCTPOUCTBA ANS CTBO KGHAJOB 3BYKA BO3-
AesmbeanposaHus (U3BneveHUs) 3ByKa pocno Ao 32-x.

W3 BUALOCUTHANA U 3MbeaUpoBaHUS
(scTpanBaHUS) ero B BUACOCUTHAN.

[ononHuTenbHO AGHHLIW BULEOUHTEPEEC MOXeT NepeaasaTb CUr-
HanbI ynpassieHUs 6bITOBOM 3/1eKTPOHUKOM (Hanpumep, BKIHOYATD
WU BLIKMHOYATb Tes1eBU30p), HO 3TO peiKo NMPUMeHseTca B Npogec-
CUOHANbHBIX UHCTANASLMUSX.

Ona tex, KoMy uHTepecHo

TTpocmatpueas HacTporkm XK naHene unu tenesmsopos Ha 06b-
eKTe, TbI MOr 06paTUTb BHUMAHUE HA TAKOW MYHKT MeHHO, KaK
HacTpouku npotokosia CEC. 3T0 NpOTOKON yNpaBreHUs 6bITOBLIMMU
ycTporicteamum Yepes kabenm HDMI, u umeet nonHoe HassaHue
Consumer Electronics Control.

Kak yxe 6b110 CKa3aHO BbIle, BpAA JIU B HAWMX NpoeKkTax oH byaet
NpUMeHeH. TyT OH TonbKo Ans obLien UHPOpMaLUU Ana Tebs.



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

Ona Tex, KOMy uUHTepecHO

WNHTeppenic HDMI, kak v Apyrue Belm, NOCTOSHHO pa3BUBAETCS.
TTosatomy BCE Bpems NOSBNALOTCS HOBbIE U HOBbIE Bepcun. [ns no-
BbILUEHWS TBOEW FPAMOTHOCTU KPATKO PACCMOTPUM UX OCHOBHbIE
ocobeHHoCTU.

1.0 — Ha4anbHas Bepcus, ¢ NoaAepxkon paspeleHus ao 1080p (Ho
TOJIbKO NpU UCMNOSIb30BAHUU Kabeneli ¢ pasbémamm Type B) u kaa-
poeoti Yactoton Ao 60 Mepu (To ecTb 60 kaapos B cekyHay). 3ByK
nepeAaBasncs TOMbKO MO ABYM KAHANAM.

1.1 — pobasunu 3awmTy 38yKQ OT KOMUPOBAHUA U YBENTUYUIIU KO-
NUYeCcTBO KAHANOB A0 NSATW.

1.2 — no6asunu pasHble ynyulieHus, B OCHOBHOM AN paboTbl ¢
KOMMbFOTEpPaMU.

1.2a — Tenepb Yepe3s 3TOT kabenb CTANO BO3MOXHBIM YNpaBnaTh Te-
nesusopom (nossuncs npotokon CEC).

1.3 — ynyywmnu nepeaavy KapTUHKU U A06ABUNU ellg ynyYlueHus.
B 3Tolt Bepcuu nossuncs pasvém Mini-HDMI (Type C).

1.4 — tenepb cTano Bo3mMoxHbIM Nepeaasatb 4K, Ho ¢ yacToTom
scero 30 KaapoB B cekyHAy, U, Kak Bceraa, A06aBUNU elwé pasnuy-
HbIe yNyudlleHus. 3ByK CTan BOCbMUKAHASbHLIM. M NOABUIICS pasbeém
Micro-HDMI (Type D).



1.4a v 1.4b — npoponxanu ynyywarb U ynyudwarb.

2.0 — HakoHel noaaepxusaeTca qopmat 4K ¢ yactoton kaapos 60
lepu. TTosemunacb BOSMOXHOCTb MOAKIFOYUAT LWMPOKME ancneun (c
COOTHoOLWeHWeM cTopoH 21:9). 3syk cTan umetb 32 KaHana. U ewe
Ky4a ynyudlleHu no menoyu.

2.0a v 2.0b — npoaonxanu yny4warts U yny4watb (UHXeHepam xe
HAAO YeM-TO 3aHUMATHCS).

2.1 — tenepb noanepxueaetca 4K, 8K n 10K. B obwem, nyuwe He
6bIBaeT.

2.1awv 2.1b — v onaTb ynyJweHus.
2.2 — camas nocsiefHsas Ha AaHHBIA MOMEHT BpemeHU Bepcus.

TTpononxeHue cneayer...

Ona tex, KoMy uHTepecHo

Ecnu Tb1 UHTepecosanca kabenammu HDMI, To mor 06paTUTh BHUMA-
HUe, UTO HeKoTOopbIe U3 HUX UMeroT mapkupoeky HDMI Ethernet
Channel. Yto xe 370 Takoe?

MHoruve cospemeHHbIe YCTPOUCTBA UMeHOT pasbémbl HDMTI ¢ no-
meTkoli HEC. OHu noaaepXxuBaroT nepenady He TONMbKO BUAEO U
3B8YKa, HO U Nepefayvy AGHHLIX, HaNpUMep, AN AocTyna B MHTepHeT.
Kabenu ans Takoro pexvuma paboTbI HEMHOFO OTNIMYAFOTCS OT CTAH-
AapTHLIX. OAHA U3 Nap NpOCTLIX NPOBOAHUKOB MepesesiaHa B BUTYHO
napy, To eCTb KONIMYeCTBO CaMUX NPOBOAOB U KOHTAKTOB He U3Mme-
HUNOCb.



N, kcTatn, utobebr 3710 pabotano, oba pasbéma HDMI y o6oux
YCTPOMCTB AOSIXHBI UMeTb nomeTky HEC.

Ans ocobo poTowHeIx — kabenu HDMI opuumanbHO He umeroT
BEpCUM, pasfinyHbIe NOANUCK B VIHTEpHeT MarasuHax — 3To TBOpYe-
CTBO NpoaasLoB. Kabenu pasnuuarotcs mexay cobou no nponycka-
eMOW noJioce YacToT. Yem LWimMpe Nonoca — Tem KayecTBeHHee Ka-
6enb. HeKOTOpbIM MPU3HAKOM Ka4ecTBeHHOCTU Kabens moxeT cry-
XUTb LBeT pasbéma. KenTosaTble pasbeMbI UMerOT NoKpbITUE (B
WAaeane 370 nNo3onota). Ho aaxe ecnu 370 Apyroe NOKpbITUE, TO
BCE paBHO BUAHO, YTO NMPOU3BOAUTESIb XOTb YTO-TO Aenan Ans ynyu-
WeHus Kabens, a 3TO yxe Hensoxo.

\
@ CoseT ot Tletpa Tletposuua

PaHee otmeuancsa 6onblwoi HeaoctaTok pasbémos HDMI.
370 OTCYTCTBUE MEXAHUYECKOW 3aLLENKU, MOSTOMY OH MOXeT
BbICKAKUBATb U3 MHe3Aa Npy BHeWHUX Bo3aeicTeusax. TTo-
3TOMY MpU MOHTaAXe 0653aTeNIbHO U3yYald TO, KaK MOXHO
YKpenuTb 3TOT pasbém B rHe3ae (a y MHOrMX npoussoauTe-
nNeli Takoe NpeAyCMOTpeHO), U, NpU BO3MOXHOCTU, BCeraa
nonb3aymca aTum. Jlubo pukcupyii camm kabenu HDMI Tak,
UTO6LI OHU He MOT NN BLIXOAUTbL U3 pasbemos. TTosepb, 3TO
OYeHb BAXHO.

Ona Tex, KOMy uUHTepecHO

TTpu AemoHCTpauum n3obpaxeHus Ha KAKOM-HUbYAb MOHUTOpE XO-
yeTcs, YTO6bI NapamMeTpbl 3TOro U306paxeHUs aBTOMATUYECKU
HACTPaMBANUCL HAUNYYLWMUM 06pa30M MOA XAPAKTEPUCTUKM 3TOTO
MoHUTOpa. CAenaTb 3TO MOXHO U BPYYHYHO, MPOUUTAB UHCTPYKLIUKO.

™5



Ho ropasao npuatHee, ecniv 3T0 NPOU3OUAET aBTOMATUYECKU. TO
eCTb UCTOYHUK BUACOKAPTUHKU KAKUM-TO 06pa3om AO0JSIKEeH MOHU-
MaTb, YTO K HEeMy NOAKIFOYEHO, U KaKue BUACOpPeXUMbI AaHHO.
YCTpOUCTBO NOAAEpXUBALT.

NmeHHO ana atoro u 6b1n paspabotaH ctaHaapT Extended Display
Identification Data (EDID), koTopbIi coaepxuT 6a3oByHo MHPOP-
MALMFO O MOHUTOPE U ero BO3MOXHOCTSX, BKIFOUYAS UH(POPMALIUKO O
MAKCUManbHOM pasmepe u3obpaxeHus (U 060 Bcex NpoMexyTou-
HBIX pasmepax), LIBETOBbIX XAPAKTepUCTUKAX, 3aBOACKUX NpeaycTa-
HOBIMEHHBIX TAUMUHIax (BpemeHHbIX NapameTpax CUrHana), FrpaHu-
Llax YacToTHOro AuanasoHa. Ewwe Tam coaepxuTcs HassaHWe Npous-
BOAUTENA U HA3BAHUE MOACNUN MOHUTOPA, ero pasmep U CepUnHbLIN
HOMep. A TaKXe eCTb UHPOPMALIUS O TOM, UMEHOTCA JIU FPOMKOTO-
BOPUTENU B MOHUTOpPE U KAKOM 3BYK OHU MOTYT BOCNPOU3BECTU.

370 OTNUYHO paboTaeT, KOrAa Ha BbIXOAe KOMMbFOTEPA USU NJleepa
Cpasy NOAKMNFOYEH MOHUTOP. HO B CNOXHBIX UHCTANNALMAX, CO MHO-
XeCTBOM MPOMEXYTOUHBIX YCTPOMCTB, HACTPOUKU 3TUX NAPAMETPOB
AOCTABNAFOT Hemaso ronosHou 6onu. Kctaty, UMeHHO U3-3a 3Toro
B CUCTemax, Npyu HeobxoAUMOCTU, NOABNSFOTCA TAKUE YCTPOUCTBA,
Kak amynstopsr EDID.

U ewé. [loporue npogeccuoHanbHbIe yCTpOUCTBA, KOTopble pabo-
TarOT C BUAEOCUMHAIaMU, NO3BONAFOT paboTaTb U C NApaMeTpamu
EDID Ha BxOAax U BIXOAAX,  AelUEBbIe HUKAK He 06pabaTbIBarOT
3TK napameTpsl. BoT Tebe 1 0AHa U3 NpUYMH, NOYeMy BpOAe OAUHA-
KOBbIE YCTPOMCTBA PA3HBIX (PUPM UMEHOT TaKyrO 60MbLUYHO pasHULLY
B LieHax. Bce peno B8 menouyax (kaxywmxcs).



DVI (Digital Visual Interface)

STOT UUPPOBOIU UHTeppelic bb1n 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. CneumanbHbIe NepexoaHUKU U NepexoaHblie
kabenu No3soNAHOT NOAKNFOUUTL CTapoe 060pyAOBAHUE K STUM BbI-
XOAAM, HO HGAO BHUMATENbHO CNeauTb 3a TUMOM BLIXOAHOrO pasb-
éma.

BapuaHToB McnonHeHUs 3TOro UHTepelica MHOXecTBO, HO BOT Ca-
MbIe pacnpoCTpaHEHHbIE!

DVI-I — cambIvi yHUBEpCAnbHLIM BAPUAHT. Mme-
eTcs U aHaNoroeas U LMgpoBaAs nepeaada CUrHana.
MoxHO npumeHUTb NepexoiHukK Ha VGA.

DVH (Single Link)

DVI-D — Tonbko umgpposas nepeaada. Henbss DV v L
EEE EEER

NPUMEHUTb NepexoiHUK Ha VGA, aa OH U He Bo- mEE EEE —

TKHETCS, eCNN TOJSIbKO He NPUMEHUTb Cuny. TED (e L

DVI-A — TonbKo aHasnoroeas nepeaava cUrHana.
MOXHO U HYXXHO NpUMeHATb NMMBO NepexonHUK,
nmbo nepexonHou kabenb Ha VGA.

DVI-D (Dual Link)

OnpenenuTb TUN pasbéma Ha kaberne MOXHO NO BUAY KOHTakToB. Ho
ANA THE3A Ha 060pYAOBAHUU 3TO He Tak O4eBUAHO (He BCe rHesaa
MOANUCAHLI KOPPEKTHO) U Nyulle ANS 3TOr0 UCNOJIb30BATb AOKY-
MeHTaLu+o.

B otnuume ot curHana HDMI, curHan DVI cTaHaapTHO He nepeaaet
3BYK (XOTSl HEKOTOpbIE NPOU3BOAUTENU OTCTYNAOT OT CTAHAAPTA), U
UMeeT Apyrue menkue pasnuums. Kpome Toro, ecnu y yctporicTea

™S



ucnonb3yrotea pasbémsr DVI, 1o 0 paspeweHun 4K MOXHO 3a6bITb.
MakcumanbHoe paspelueHue ans DVI coctasnset 1920x1200 Toyek.
Ho 3aT0 MOXHO UCMONb30BATH NEPEXOAHUKMN UMK NepexOofHbIe Ka-
6enu Ha HDMI u 06paTHO, BeAb CUMHAMBI COBMECTUMBIL.

Ona Tex, KOMy UHTepecHO

3TOT UHTepelic AN Nepeaaym LMGpOBOro BUACO UMeeT 2 Bapu-
aHTa ucnonHeHus: Single Link u Dual Link. TToHaTHO, 4TO BO BTOpOM
BAPUAHTE YABOEHO KONUYECTBO NIMHUWU AN Nepesayy KapTUHKU, YTOo
obecneuunsaeT 6onee BbICOKUE paspelueHus. Ho npumensercs Dual
Link B HacToslwee Bpema KpaiiHe peako. [la u kabenb AOBONbHO TON-
CTBIN U HernbKuid.

MOXHO YNOMSaHYTb elé TaKOW BAPUAHT UCMONHeHUs

AGHHOrO UHTeppeica, kak mini-DVI, Ho npumeHeHue

ero oyeHb peakoe. OBLIYHO TaKUE PA3LEMBI MOHTUPYHOT &)

B CMeLnanm3npoBaHHLIX BUAEOKApTax, koraa Tpebyercs

BbIBECTU BUACOCUTHAN HG MHOTO MOHUTOPOB Cpasy, U NPUXOAUTCS
YCTGHABNMBATb YMeHbLUEHHbIE PA3bEMBI.

P (Display P
DP (Display Port) D

OAVH U3 CaMbIX NPOABUHYTLIX LIUEPPOBLIX
WUHTeppelicos, paspaboTaHHeIr B 2006 roay. BHewHe
noxox Ha HDMI, Ho nyTaTb UX He Haao. Tak nNonyyum-
10Cb, YTO 3TOT POpMaAT Npourpan ctaHaapty HDMI
no NonynapHOCTU, NO3TOMY BbI6Op 060pYyAOBAHUA
ANA Hero AOBOJIbHO 6efeH U co3AaTh NONMHOLEHHYHO CUCTEMY Ha
HEM He nonyuuTcs.

Sy



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

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

o .. HUTb, YTO OHU paboTaroT
HOW CTOPOHBI, NOBLILAET HAAEX-
HOCTb COeANHEHUs, HO C ApYron —

pCl3'béM OTJIUYHO NTOMAETCA KpUBbIMU

TOSbKO B OAHY CTOPOHY — OT
DP k HDMI. Hao6opoT cur-

Han He NOWAET.
pykamum (3alénka A0BONbHO XNUnN-

Kas).

Kak u' y HDMI v DVI, y DP umeetcs BapuaHT ¢ MUHUATFHOPHLIM
pasbémom mini-DP. Yalue Bcero takom pasbem ucnonb-
3yeTcs B HOYTOYKaX, MO3TOMY B HACTOJSbHBIX BPE3HLIX
NHOYKAX UHOTAG MOHTUPYHOT Kabenu Ans NOAKMHoYeHUs
YCTPOUCTB C 3TUMU Pa3bEMAMMA.

Ona Tex, KOMy uUHTepecHO

+

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

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

Ona Tex, KOMy uUHTepecHO

TTocne noseneHua uHteppeiica Display Port uHxeHepbr nocToaHHO
ynyuwanu ero. [lo cux nop nosenaroTca BCE HOBbIE U HOBbIE Bep-
cuuw.



1.0 — camas nepeas Bepcus UHTeppeiica. PaspeleHue KapTUHKU
6v1n0o no 1080p, Ho, B oTnmuume ot HDMI, uacTtoTa kaapos cpasy
6b1na 60 Mepu. MakcumanbHas AnuHa kabens 6b1na Bcero 2 meTpa.

1.1 — pobasunu pasHble ynyueHus.

1.2 — nossunacb noaaepxka usobpaxeHunit Ao 4K c yactoTom Kaa-
poe a0 75 Mepu. Tenepb Ha 0AUH Kabenb CTANIO BO3MOXHO MOAKIIHO-
4aTb A0 YeTbIPEX MOHUTOPOB. A ANUHA Kabens BLIpOCNa A0 TPEX
MeTpoB.

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

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

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

2.1 n 2.1a — npoponxaercs ynyJlweHue ctaHaapta. XoTs obHosne-
HUS YBUAUT TONbKO CMELMannCT.

Ona tex, KoMy uHTepecHo

TTouemy k Bbrxoay DP moxHo noaxntounts moHuTOop HDMI coot-
BETCTBYHOLWMM Kabeniem, a Ha06OpOT Henb3s?

Bce npocto. Tbl AomXeH cpasy yaCHUTb Ans cebs, YTO 3TO pasHble
WHTepeliChbl C pasHbIMU (POPMATAMU CUTHASOB, A He NPOCTO pas-
HbIe pasbembl Ha ycTporicTeax. M koraa paspabatbisanu uHTepgeinc
DP, B Hero cpasy BknHouMnu noanepxky popmatra HDMI. TTostomy,
KOrAa YCTPOUCTBO BUAUT, YTO HA APYFOM KOHLIE HAXOAUTCS MOHUTOP
HDMI, To aBTOMATUYECKU NepeKsIFoMaeTcs Ha 3TOT pexmum.



A BOT Ans uHTeppenica HDMI Takoro He npeaycmatpueanu (npo-
CTO 06paTV BHUMAHWUE Ha roAbl paspaboToK 3TUX UHTepgeiicoB).
TToatomy, ecnu K Hemy NOAKIFOUUTE MOHUTOP C UHTepgericom DP,
TO OH He MOUMET, YTO Tam Haxoautca. Y ana Toro, 4tobbr 060UTH
3TO OrpaHUYeHue, NpUAYMAnU pasfinyHbIe CpeaCcTBA — KOHBEPTOPLI
WHTepgelicoB U cneumanbHbIe aKTUBHbIE Kabenu (B KOTOPLIX MUK-
pOCXeMbI HaXOASTCS BHYTPU pasbemos). M 3T ycTpoiicTea, U Ka-
6enn TpebyroT AONOMTHUTENbHOMO 3NeKTPONUTAHUS.

Ona tex, KoMy uHTepecHo

/

WHoraa psaom ¢ pazbeémom mini-DP Ha HoyTbykax unu suaeoxkapTax
MOXHO YBUAETb 3TOT 3HA4OK. Tak o6o3HauaeTca uHTepgeic Thun-
derbolt. 310 O4eHb NPOABUHYTLIV POPMAT, HO BCTPEYaeTCs B HALIUX
NpoeKTax AOCTATOMHO peAko. Tak YTO 3Ta UHGPOpMALMA NpPOCTO ANA
CNPABKM, YTO 6bI TbI MOHUMAN, YTO O3HaYaeT 3Ha4oK. O6LIUHO 3TOT
WHTepeiic Ucnosb3yertca AN nepeaadm UHPOpPMaLmUU, Ho UMeeTcA
COBMECTUMOCTb C MOHUTOPAMU, Y KOTOpPBIX NpucyTcTayeT Bxoa DP.

HauuHas ¢ TpeTbelt Bepcum 3TOro UHTeppenca B kKayecTse pasbema
CTan UCMNob30BATLCS CTAHAAPTHBIN pasbém USB Type-C, u ana cta-
PbIX MOAKMFOYEHUN Tenepb HYXXHO UCNOMNb30BATb NepexXOoAHUKU.



USB (Universal Serial Bus) Type-C E)

TexHUKa oYeHb 6LICTPO UAET BNepéa, U B USBType-C
nocnepnHee BpeMs GKTUBHO CTAST MPUMEHSTLCA

AGHHLIW UHTepgenc Ans BocnpousseaeHus suaeo. Tpu
3TOM UCMOMb3yeTCs CNeuUManbHLIN anbTepHAaTUBHBIN pe-
XUM paboTbI AAHHOTO NopTa.

Yale BCEro TaKMMU pasbeMamm C BOSMOXHOCTbHO BLIBOAG BUAEO-
CUTHANA KOMMINEKTYHOTCA HOYTOYKU. YTO6bI NOHATL, YTo Nopt USB
Type-C umeeT anbTepHATUBHLIN Pexmum, LOCTATOYHO NOCMOTPETb Ha
0603HaYeHue pSAOM C HUM.

™ anbTepHaTUBHLIW pexum noaaepxueaet Display Port

aNbTepHATUBHBLIN pexXum NOoAAEPXUBAET CTAHAAPT
Thunderbolt

HDIMI QJ1bTepHATUBHBIN pexum noaaepxusaeT HDMI

B HacTosllee Bpems Kabenu Ans NoaKknHoYeHus K AAHHOMY UHTep-
qoeD'lcy B MyJ'leVIMe.DMﬁHbIX CUCTemMax 4alle scero yCctaHasnmearoT B
HACTOJIbHbIX THOYKAX, HO TeXHUKa

6LICTPO MeHsIeTCs U ero nNpumeHeHue Nko60i Kabenb ¢ pasb-
BCKOpe MOXeT 3HaUYUTEeNbHO paclun- émamu USB Type-C BHyTpU
pUTbLCA. YXe Hayanu BCcTpeyatbes ceba UmeeT MUKpOCXeMmy, B
HACTONbHbIE MOHUTOPLI C TAKUM UH- KOTOpOU XpaHaTCa napa-

Tepepelicom. M 310 yaobHo, seab A0- MmeTpbI kabens. Tak YTo 310

CTATOYHO UMeTb Bcero 1 kabenb ana
BUAEO, 3BYKA U ANga 3N1eKTpONUTAHUA

He npocTto nposoaa B 060-
nouke.

yCTpOMCTBA.


https://ru.wikipedia.org/wiki/Thunderbolt

Ona Tex, KOMy UHTepecHO

Kak TbI noHan, uHtepgpenic USB-C moxeT 6bITb UCMONB30BAH ANS
COBeplUeHHO pasHbIX 3a4a4. M BO3ie HeKOTOpBIX Pa3beMOB ThI MO-
Xellb YBUAETb BOT TaKUE 3HAYUKM.

E nnum g

OHW 03HAYAHOT, YTO 3TOT pazbeém noaaepxmeaeT ctaHaapT USB
Power Delivery. N uto k 3TOMy pasbémy MOXHO MOAKIIFOUUTD
YCTPOUCTBO ANA 6ICTPOU 3aPAAKM.

HDBaseT cH DBT

HoBbIN NepcneKTUBHLIN popmat

nepenayv CUrHanoB, KOTOpLIN 661N pa3paboTaH B
2007 roany komnaHuewn Valens Semiconductor. Camo
HaseaHue HDBaseT (High Density BaseT) 8 BonbHOMm
nepeBoAe Ha PyCCKUIMA 3BYUUT KAK «BUTAS NAPA BLICOKOW MNOTHO-
cTu». OH No3soNseT No CTAHAAPTHOMY KabeslFo BUTOM Napbl Katero-
pun 5 unu 6 nepenasatb BUAEO U 3BYK, CUFHANBI YNpaBsieHus,

obecneymnsaTb NOAKSFOYeHUeE K ceTu NHTepHeT, a Takxe cHabxaTb
MUTAaHUEM YCTPOUCTBA ¢ NOTpebnsemout molwHocTbro Ao 100 Br.
CeWluac AGHHBIV CTAHAAPT LWIMPOKO MOAAEPKUBACTCS PASHLIMU NPO-
U3BOAUTENSMU.

d) O6pat BHUMAHUE — 3TU Kabenu UMeroT TaKUe Xe pasbeMbI,
KaK U y Kabenen Ans NOKANbHBIX BbIMUCIIUTENbHLIX CETel.
Ho noakntouyatb ycTpoiictea HDBaseT k moptam KommyTato-
pos J1BC unu apyrum cetesbIM YCTPOMUCTBAM Henb3s!



STOT POpMAT Nepenayu BUAEO CO BpeMeHeM MOXET BLITECHUTD
60NbWMHCTBO NpeabIAYLUX (POPMATOB. A eCNU YYeCTb, YTO OH MO-
XeT nepenasatb KAPTUHKY Ha paccTosHusa Ao 100 meTpos 6e3 no-
MONMHUTENbHLIX YCTPOUCTB — TO KOHKYPEHTOB Y Hero NpakTuyecku u
HeT.

Ona tex, KOMy UHTepecHO

B HacToswee Bpems BbINyLLEHO AOCTATOMHO MANO YCTPOUCTB € 3TUM
WHTepelicom. Ho 3aTo ero Ha4anu akTUBHO NPUMEHSTb ANs nepe-
Aauu apyrux curHanos (k npumepy, HDMI unu DP) Ha paccTosaHus
A0 100 meTpos. BONMbLWMHCTBO COBpeMeHHbIX YATTUHUTENeM yxe Uc-
NONb3y+OT He CObCTBEHHbIE (PUPMEHHbIE TeXHOJIOTUM Nepeaaym
CUTHANOB NO BUTOW Nape, a CTaHAApTHLIV qpopmaT HDBaseT.

Ona tex, KoMy uHTepecHo

Kak v Bce npoume uHtepgeicer, HDBaseT HenpepbIBHO ynyulua-
eTcs. VIHXeHepbl NOCTOAHHO NPUAYMBIBGHOT HOBbIE BO3MOXHOCTU, U
NOABNSAOTCA HOBLIE BEpPCUM.

1.0 — camas nepeas Bepcus UHTepgeiica. KaptuHKa paspelueHnem
1080p morna nepenaeatbea Ha 100 meTpos, a BOT ¢ paspelueHuem
4K — Bcero Ha 90 meTpos! M 310 no kabenro kateropuu 5e.

2.0 — HemHOro ynyywunu gopmart. Tenepb U cUrHan ¢ paspelue-
Huem 4K ctano moxHo nepeaaeatb Ha 100 meTpos. TTpasaa no Ka-
6ento He HUXe kateropuu 6a.

3.0 — HakoHeL| CTANO BO3MOXHLIM NMepeaaBaTb MONHLIN curHan 4K
¢ vactoTou 60 epu. N nobasunmuck HekoTopble Apyrue yyuleHus.



M obpaTtu BHUMaHWe. Koraa npoknaabiBaellb kabenu Ans nepenayu
BUAEOCUTHana, crneau, Ytober Tebe cpasy BLIAANU SKPAHUPOBAHHBIM
kabenb He xyxe kateropuu 6a. Kabenu 6onee HU3KUX KaTeropun
nyyle He NPUMEHATb, YTOBLI NOTOM He MPULLIIOCh NepeTarueathb.
KoHeuHo, umeroTca ycTpoiucTea, paboTtarolwme aaxe ¢ kabensamu ka-
Teropuu 5e, Ho OHU paboTaroT C HU3KUMU paspeLleHUsMU, a cemyac
PaccYMTLIBATD HA CUTHASLI MeHee Yem 4K He cTouT.

Ona Tex, KOMy UHTepecHO

Koraa B cucteme umeroTca MpUEMHUKU U NepefaTUMKU, UCNOSb3y-
rolwme Ana nepeaaym curHanoe opmat HDBaseT, To yacTb ux 6by-
AeT HAXOAUTbCA B aNMNapaTHOM LWKagy, a YacTb byaeT pacnona-
raTbCca B MOMeLLeHUN pSAOM C COOTBETCTBYHOLMMU YCTPOUCTBAMM.
N umeertca 6onbluoe xenaHUe 3anuTaTtb UX yAANEHHO U3 annapar-
HOW CTOUKM.

B nokanbHbIx ceTax ato obecneunsaet ctaHaapT PoE (Power over
Ethernet). N no aHanoruu ¢ HUM 6bLN CO3AaH CTAHAAPT ANS AU-
CTAHLUMOHHOTO NUTAHUSA NPUEMHUKOB U NepeaaTUMKOB, KOTOPLIM
umeeT HazsaHUe PoH (Power over HDBaseT). U ecnu umeetca 3ta
(PYHKLMS, TO He NpUAETCS 3a60TUTLCA O AOMNONMHUTENTbHOM NMUTAHUU
YAQNEHHOW CTOPOHBI.

SDI (Serial Digital Interface)

3T0 cemMeliCcTBO NPOPECCUOHANBHBIX LIUGPPOBLIX BUACO
WHTepgencoB 66110 pa3paboTaHo ANs TenesuaeHUs ewwge B
1986 roay. B Hawwmx npoektax npumeHsaeTca B OCHOBHOM
ANA Nepeaayn U3obpaxeHus oT BUAeOKamep.




B kauecTBe NpoBOAHUKA NpUMeHseTCs KO-
aKCUasbHBIM Kabenb ¢ BOTHOBLIM COMpO-
TueneHuem 75 Om, KOTopbIl ¢ 0benx cTo-
pOH OKOHeuusaeTcsa pasbemamu BNC. TTpu-
YEM CUTHaN CTAHAAPTHOrO paspelleHuUs
MOXeT NepeaaBaTbcs Ha PacCTOSHUA 40
300 meTpos (ao 100 meTpos ans HD kave-

Pasbem BNC (Bayonet
Neill-Concelman)
Ha3BaH B YeCTb paspa-
6oTumkos: TTona Helina
u Kapna KoHuenbmaHa.

cTea).

KoakcuanbHbIl kabenb nerko oTnnunTbL 0T ApYrux — no

LieHTpy Kabensa NpoxoAuT LieHTpasibHas Xuna, a BOKpyr ¢
Heé Yepe3 AUINEKTPUK HaXoaUTCa onnéetka. Ketatum, Ka- A L
4eCTBO U NNOTHOCTb OMNNETKU ABNAFOTCS HENOXUMU

NpU3HAKAamMm xopoluero kabens.

Kpome koaxkcuanbHoro kabens umeetcs elwe b6ornee peakui BQpUAHT
uHTeppeinca SDI ¢ onTuyeckum kabenem, HO OH NpUMeHseTcs
NPAKTUYECKU TONbKO B TesieBUACHUU Ha CTAAMOHAX U B 60MbLUMX
cTyamax.

YT06bI OTNUYATL AGHHLIN POPMAT CUTHANA OT NPOYUX, HEKOTOpbIE
KOMMAHUU UCNONb3YHOT pasbEMbI Ha kabene 1 Ha annapaTtype 3050-
TOrO LBeTa, XOTA 3TO MHOTAA HapyLaeTcs.

KpaTkuii HeNOMHLIM CNUCOK UCMOMNb3yeMbIX BAPUAHTOB AGHHOTO UH-
Tepgpelica NpuBeaeH Huxe:

SD-SDI — ans nepenaym UUPPOBOrO BUAEO BeLLaTesIbHOro Kave-
CTBA CTAHAAPTHOrO paspelleHus, celuyac NpaKTUYeCKU He UCMONb3y-
eTca.

HD-SDI — ans tenesmnaeHusa sbicokou Yetkoctu 1080i, B Hawmx
NpOeKTax NPakTU4YeCcku He UCMNOonb3yeTcs.



36-SDI — ansa nepeaaum curHana 1080p, Haubonee YacTbIv UHTEp-
(PeiiC B HALWMX MPOEKTax.

126-SDI — ans nepenayu nosnHeIx curHanos 4K.

TOT POPMAT MOXeT NepeaasaTb TAKXe U LIUPPOBOA MHOTOKAHAMb-
HbIV 3BYK (A0 16 KaHANOB), HO B MYJIbTUMEAUMHBIX UHCTANNALUMAX
3TO UCNOJIb3yeTCa pelKo.

Camu pazbeMbI BLINYCKAFOTCA B BAPUAHTAX AN 06XUMA UMK NAAKM.
B Hawux npoekTax nyulwe Bcero BLIGUPATH BAPUAHTLI AN NMAUKM.
ITO CBA3GHO C HeCKOoNbKUMU menodvamu. [lna obxumma kabenen pas-
HBIX NPOU3BOAMUTESIEU Aaxe OAHOro TUNA, Yadlle Bcero TpebyroTca
Pa3bEMBI OT 3TOrO Xe NpousBoauTens. XoTa, No uaee, Tak 6bITh He
AOJIXHO, HO TaK NPOUCXOAUT. Hy U BO3UTL ¢ CO60M TaxXEnNbIe Knewwm
ANS 06XKUMKU TOXe HEUHTepecHO. A NAassbHUK TbI BCE PABHO C CO-
6oV bepélub.

Ona Tex, KOMy uUHTepecHO

Pasbémbr BNC MOHTUPYHOTCA Ha KOaKcUanbHbIe kabenu. CyluecTsyeT
MHOXeCTBO TUMOB TAKUX Kabenew, HO B MyNbTUMEAUMNHLIX CUCTe-
Max NpUMeHseTCca B OCHOBHOM TOSbKO 2 TUMA C Pa3HBIMU BOSTHO-
BBIMM COMPOTUBNEHUAMUA.

Kabenu c conpotueneHnem 75 Om npumeHsertca Ans nepeaaym
curHana SDI v aHanorosoro BuAeo CTAHAAPTHOTO paspelueHUs
(KOMNO3UTHOrO, KOMMOHeHTHOro unu RGB). Ho Ha obbekTe moxeT
MPUCYTCTBOBATb U KOAKCUANbHLIN Kabenb ¢ conpoTtusneHvem 50
Om. Ero ocHoBHOe npeaHasHaveHWe — nepeaasatb CUMHAN OT GH-
TeHH paAUOMUKPOGPOHOB.



TTosatomy npu npoTsxke kabens obpaluaii BHUMAHUE Ha ero BOSHO-
BOe conpoTusneHue (OHo Bceraa HaNnUCaHo Ha 06onouyke), YTobbI
MOTOM He MpULLNOCh NepeTarueaThb.

VGA (Video Graphics Array)

OAWH U3 CaMBIX CTAPLIX KOMMbFOTEPHLIX BUALO UHTEp-
(pelicos — pa3paboTaH komnaHueri IBM ewe 8 1987
roay. M xuB f0 cux nNop, XOTs BCTpeuaeTca Bce pexe U

pexe. KpynHelwwe nponssoautenu anexTpoHuku In-
tel 1 AMD 06bsBUnM 0 NOSTHOM OTKa3se OT noaAepxku VGA ewé B
2015 roay.

3TO aHANOrOBbIV UHTEpPEEeIC, TO eCTb UH(POPMALIUA O LBETAX U Ap-
KOCTAX TOYeK Ha 3KpaHe NepeAaéTca YPOBHIMU HaNpsXeHUs B Npo-
BOAAX,  He KaK B LIMGPPOBLIX CUTHANAX, MAe YPOBHeW BCero Aga:
«HONMb» U «eauHULa». TTo3TOMy AAGHHOMY UHTepMeiicy NpUcyLLm
BCe BO3MOXHbIE NOMeXU GHASIOrOBbIX CUTHAI0B — pAbb, ABOCHUS,
ocnabneHuwe curHana. Ho Ha KOPOTKUX AUCTAHLMAX OH BMOSHe pa-
6oTocnocobeH (X0Ta UMeroTCA U ANTMHHBIE KaYyeCTBeHHbIe kabenn).

Pasbém umeer CTaHAApTHOe Ha3eaHWe

DE-15 (MHorue owunbouHo rosopat DB- Mano kTo 3Haer, Ho Y
3TOro uHTepetica 6b1n

15) u umeer 15 KOHTAKTOB B TPU psAaa. .
u 60s1ee MUHUATHOPHBIM

Yale BCero 3TOT pa3bem UMeeT CUHUM

BAPUAHT, U Ha3bIBANCA
LBeT, HO 3TO Heoba3aTenbHoe npasuno.

OH mini-VGA. 4 Hu pasy
NHTeppenc MHOrOKpaTHO ynyyliancs, u He BUAen.

B HacTosllee BpeMs OH CnocobeH BbIBO-

AnTb curHaner ao 1080p.

B coBpeMeHHBIX MyNbTUMEAUMHBIX CUCTEMAX 3TOT UHTepelic uc-
nonb3yerca AN NOAKNFOYEHUS CTAPLIX HOYTOYKOB B GPXUTEKTYPHBIX



NHOYKAX, NOCIe Yero CUrHan cpasy npeobpasyercs B LUGPPOBOU
(POpMAT AN NOCNeAyHoWUX MAHUNYNSLWIA.

B cTapbIx MHCTANNSUUAX MHOTAA MOXHO BCTPeTUTL 060pyAoBaHUE C
natbro pasbemamu BNC emecto 15-Tu KoHTakTHOrO VGA. Takou uH-
Teppelic HasbIBaeTcs RGBHV 1 oueHb noxox Ha VGA, HO OH He noa-
AepxueaeTt 0b6paTtHLIN kaHan ans EDID (To ecTb napameTpbl MOHU-
TOpa NpUAETCS HACTPAUBATL BPYYHYHO).

Component, RGB, Composite u S-Video

Bce 370 ycTapeslwume aHanorosbie BUAEO UHTEP(PEUCH, KOTOpbIE
NPAKTUYECKU NepecTanu NPUMeEHSTbCS B COBPEMEHHBIX CUCTeMax, U
TYT OHU TOSIbKO ANS O3HAKOMIIEHUS.

AHanorosble KOMMNOHeHTHbIM (Component) u RGB curHansr nepena-
FOTCA MO TPEM OTAENbHLIM NPOBOAAM C pasbeémamu RCA KkpacHoro,
CUHero v 3eneHoro LueetoB. KOMMOHEHTHLIN CUTrHAN NpasusibHee
HA3bIBATH LIBETOPA3HOCTHLIM U Ha YCTPOMCTBAX ero Yalle Bcero noa-
nuceisaroT YPuP-. UHOraa y yctponicTea otobpaxeHus BbIbUparoT He-
BEPHLIN TUM NPUXOAALLEro CUrHANA, Hanpumep, BMecTo RGB BbI6U-
ParOT KOMMNOHEHTHLIN. TTpU 3TOM KapTUHKA Ha 3KpaHe MpUCYTCTBYeT,
HO OKPALUMBAETCS B COBEpLUEHHO CTPaHHbIE LiBeTa.



KomnosuTHbrli (Composite) curHan
nepenaeTca no 0AHOMY NpoBoAY C
pazbeémom RCA uvalle xentoro
useta. MHoraa 3ToT cUrHan ewe
BCTpPeYaeTcs B NepeHOCHBLIX

yCcTpoucTBax. ITOT UHTEpPenc ne- fenbHbIM Nposoaam. TyT
penaeT CUrHam Camoro HU3KOro Ka- APOCTO ynpoLLeHUe B TeKcTe.

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

YecCTBa U3 BCeX.

CurHan S-Video nepeaaértcsa No MHOrOXUIIbHOMY Kabenko ¢ YeTbI-
PEXKOHTAKTHBIMM pazbeémamum mini-DIN. [Jaxe npu pacuserte cTaH-
AGPTHOrO TeneBUAeHUS AGHHBIN CUrHAN 6bIn OYeHb pefloK, a cemvac
BCTPETUTLCS C HUM MPAKTUYECKU HEBOZMOXHO.

Bce 311 kabenu oveHb NOXOXM Ha 3BYKOBLIE, HO HA CAMOM Aene OHU
Apyrue. [1na nepefaym CUrHaMoB UCNONb3YHOTCA OYeHb TOHKUE KO-
akcmanbHble kabenu (KOHeYHO, ecniu OHU He AeléBble NoAAesnKun).
A ANs 3ByKQ UCMNONb3YHOTCA NPOCTO 3KPAHUPOBAHHBIE MPOBOAQ.

KommyTaums unu mukwmposaHue

OG6bLIYHO B MYNbTUMEAUMUHBIX CUCTEMAX UMeeTCS HeCKOMbKO UCTOM-
HUKOB BUAEOCUTHAIOB — OT MApbI WTYK B NMeperoBOpHLIX KOMHATAX
AO COTeH B CUTYALIMOHHBIX LieHTpax. M BUAEOCUrHANBI OT 3TUX UC-
TOYHUKOB AOSKHBI MONAAATH HA PA3NIUYHbIE CpeACcTBA OTO6paxeHUs
(3KpaHbI, MOHUTOPSLI U T.A.) U Npo4ee obopyanosaHue (Hanpumep,
ANA 3aMUCU UK TpaHcNaUMK B MHTepHeT). Tak BO3HUKaeT Heobxo-
AUMOCTb B KOMMYTALIMU USTU MUKILMPOBAHUU BUAEOCUTHANOB, a,
BO3MOXHO, U B KOMOUHUPOBAHUU 3TUX METOAOB.



TToa kommyTaLmelt NOHUMaeTCs NepexsFoueHue 0AHOro UCTOUHUKA
BUAeO Ha apyron. Ecnn notpebutens suaeocurHana oavH (Hanpu-

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

MYTALIMS OT HECKOMbKUX UCTOUHUKOB.

Ecnu notpebuteneit suaeocurHana [1n8 0603HauYeHMs pasmepa
HeCKOMbKO, KAK U UCTOYHUKOB, U MATPUYHBEIX KOMMYTATOpOB
AOJIXHA 6bITb BO3MOXHOCTb NFO6OM MULWYT KOMUYECTBO BXOAOB
WUCTOYHUK NOKA3aTb Ha TFO60M MOHU- W KOSMYeCTBO BLIXOAOB.
TOpe UnM Nepeaatb APYromy yCTpoli- Hanpumep, 6x4 — 310 6
CTBY, TO UCMONb3yeTCa MATPUYHBIIA BX0A08 U 4 BEIXOAQ.
KOMMYTaTop.

MUKLWMpOBAHUE OYeHb NOXOXe Ha KOMMYTALMUKO, HO Ha OAHOM BbI-
xofe MoryT 6bITb OAHOBpeMeHHO U3obpaxeHus OT AByX U bonee Uc-
TOYHUKOB, KOTOpbIE HAMJIBIBOM UJSTU MPU MOMOLLUM WTOPKU (Mnu ¢
APYTUMU 3PEPEKTAMU) CMeHArOT Apyr Apyra. MUKLWUpoBaHUe BbI-
rNaauT ropasao npusnekartesibHee U NpogeccuoHasibHee, HO OYeHb
6onbluas CNOXHOCTb 060PYAOBAHUS U ero BbICOKAsA CTOUMOCTb Orpa-
HUYMBAFOT NpPUMeHeHUe TaKoM 06paboTKU BUAEO TOSbKO B OYeHb
NPOABUHYTLIX CUCTEMAx, B OCHOBHOM 3TO UCMOJIb3yeTca B TenecTy-
AUnSX.

YacTo 3ByuMT elé TepMUH «6ecnoapbIBHAS KOMMYTALMA». ITO
OYeHb JOporue pellieHUs, KOTOpbIe UCMOSb3YHOTCA B CUCTEMAaxX BbI-
COKOrO YpOBHS. ICTOUHUKM BUAEOU306paXeHUA UMerOT pasHbIe Xa-
PAKTEPUCTUKU — paspelleHUs, YacTOTLI pa3BEPTKU U npoyee, Ho
6ecnoapbIBHLIE KOMMYTATOPLI BHYTpU cebs BCE NpUBOAST K efiv-
HOMY POPMATY U MepeKSIFoYaroT KapTUHKY MFHOBEHHO U 6e3 maneii-
WKUX NOAEPTUBAHUIA.

B nocnepHee Bpem4 Ha4yana akTUBHO pa3BUBATLCA IP KOMMyTauu4a ¢
MUCMNONb30BAHUEM JTOKAMbHBLIX BEIMUCIIUTESbHBIX CeTel. an 3TOM
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CaM BUAEOKOMMYTATOp UCYe3aeT Kak OTAernbHOe YCTPOMUCTBO, OCTa-
FOTCA TOJIbKO CeTeBbIe MHTepPeChI, a BCS KOMMYTALIMA MPOUCXO-
AUT B BUPTYANbHOM NpOCTpaHcTBe. OrpOMHBLIM MPEUMYLLIECTBOM SB-
nsetcs TO, YTO NPU AAHHOU TEXHOJIOTUN MOXHO nocTeneHHo (3Ta-
Mamu) HapawmBaTb KONTMYECTBO BXOAOB U BBIXOAOB MO Mepe pocTa
obbexTa. TexHonorus 6b1cTpo Habupaet 060pOThI, U BNOSHE BEpO-
STHO, YTO CKOPO NPUAETCA NepenmnChIBAThL 3Ty YACTb KHUTU.

3ayeM HyXHbI BUAEONpOLecCopbl

TToa cnosom «BuAeONpoOLECCOp» CKpbIBAETCA LienbIi paa
ycTporcTe. ObbeaunHseT UX TO, YTO BCe OHU NpeobpasyroT usobpa-
KeHUA U CO3AaroT YTO-TO HOBOE.

TTpoueccopbr BUACOCTEH (POPMUPYHOT U3 U306PaXKEHUM OT HeCKOSb-
KUMX UCTOYHUKOB eAUHYO MHOMOOKOHHYHO KOMMO3ULIUKO, KOTOpAas
uyalle BCero npeaHasHaveHa Ans NoKasa Ha BuaeocTeHax (oTcroaa u
Ha3saHWe). MOXHO HaKNAAbIBATL OKHA, BPALLATbL UX, MPUAYMBIBATH
pasHbIe 3PPEKTbI — HACKONbKO XBATUT (PAHTA3UU U BKYyCA.

OuyeHb NOXOXMe Ha HUX YCTPOMUCTBA, Ha3bIBAEMbIE MYJSTbTUIKPAH-
HBIMW NPOLIECCOPAMMU, OTNIUYAFOTCS TEM, YTO (POPMUPYHOT PUKCUPO-
BAHHbIE PACKNAAKM Ha BUAeOoCTeHax. Ho 3To AeneHwe A0BOJSIbHO
YCNOBHO.

TTpoueccopbr Ans BCTABKU U306paXeHUN U TUTPOBAHUS NMO3BONAHOT
A06aBNATb Pa3NIUYHLIE KAPTUHKM (NTOTOTUMBLI) U TeKCTbI (TUTpPLI) Ha
XUBOe BUAEO.

KeaapatopbI NO3BONAHOT BLIBECTU HA OAMH 3KPAH KAPTUHKU Cpasy ¢
HeCKObKUX UCTOYHUKOB B BUAE MaSeHbKUX KBAAPATUKOB. TO No-
NyJISpHO B CUCTEMAX BUACOHABNHOAEHUS, HO U B HALUMX NPOeKTax
3T0 yAO6HO ANg KOHTpONA 3an0B, 0cObeHHO 6oMblMX, C MecTa one-
paTopa npy NOMOLLY HECKOSbKUX Kamep.



TTpoLeccopbr 3¢pgexToB (BKNHOUAA TPEXMEpHbIE) NO3BONAFOT U3Me-
HATb U306paxeHue B peasibHOM BpemeHU Ans NosnyyYeHus Heobbru-
HBLIX pe3ysibTaToB (Hanpumep, 3aKkpyumBaHUe usobpaxeHus B ysen).

Ona Tex, KOMy UHTepecHO

Kak TbI yXe noHan, nepeyncneHHsle BbIle YCTPOUCTBA (POPMUPYHOT
HOBbIE U306paXxeHns Ans AeMOHCTpaumumn. Ho cnncok noaobHbLIX
YCTPOICTB ropasao wupe. 3aecb MOXHO YNOMSHYTb TaKME CUCTEMBI,
kak Digital Signage. TbI cmoXewwb yCNbIWATb 3TU CIOBA HA HEKOTO-
PbIX 06BEKTax, U XOpOoLWO 6bI MOHUMATB, YTO 3TO U 3a4em.

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

CucTema COCTOUT U3 LieHTpasibHOroO cepBepa, KOTOPLIA PopMUpyeT
CaMU BUAEOU306paxeHUs U KOMBUHALMIO U3 HUX, a TaKXe U3 Me-
AVanseepoB, KOTOpbIe NOSyYaroT MHPOPMALMKO OT CepBepa Nno
CeTU U AeMOHCTPUPYHOT e€ Ha 3KpaHax. TTpUYEm K oAHOMY cepBepy
MOXeT 6bITb NOAKIHOUYEHO MHOXeCTBO NieepoB. Kak TbI, HaBepHOe,
AOTAAANCA, NyUWUM NpUMeHeHUem ANa 3TOro 9BN9eTCs BOCNpOoU3-
BeAieHUe peKkNambl B TOProBbIX LeHTPax Unu Apyrux obuecTBeHHbIX
mecTax.

TTouemy xe TakMe CUCTEMBI UMeHOT OTAeSIbHOe HassaHue? TTpocTo
CaMU NreeptbI He TakMe NpOoCThIe, KaK MOXeT MoKasaTbCa ¢ NepBoro
pasa. OHU He NPOCTO TPAHCNUPYHOT NOMYyYeHHYrO OT cepBepa Kap-
TUHKY, HO MOTYT U CAMOCTOATESTIbHO (POPMUPOBATL PasHbIE KOMOU-
HaLMU U306paxeHUts 0T MHOMUX UCTOUHUKOB. JTyuwuii npumep —
3TO BLIBOJ, HG OCHOBHYHO KGPTUHKY, MPUXOASALLYHO OT LIEHTpanbHOro
cepBepa, OMOSTHATENbHO TeKyluel NOroAbl UM MeCTHBIX HOBOCTEM
ANA KAXAO0r0 KOHKPETHOro ropoaa B peasibHoM BpemeHu. TTpu atom
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cepBep HAXOAUTCA B OPUCE KOMMAHUU B OLHOM ropoje, a nieepsl
MOTYT pacnonaratbcs B pasHbIX ropoaax (Bedb nepenaya UAET no
WHTepHeTy), U camocToaTenlbHO A06aBNAFOT MeCTHYHO UH(POPMALIUFO
K LIieHTpann130BaHHOM.

TTpeobpasosaHue BUaeocUrHanos

Kak yxe oTmeuanocs, nFoav HaNMoAUnU Lienyto Kydy BUAEOqPOpMa-
T0B. OHU NepeaaroTCs Mo PasHbLIM Kabensm pasHbIMU MeTOAAMM, C
PA3NTMYHOU YACTOTOM U paspelleHuem, C pasHbIMU cnocobamm koam-
poBaHUs. A 06pabaTbIBATL U MOKA3LIBATb HYXHO BCE 3TO OAHOBpe-
MeHHo. TyT 1 BO3HUKaeT Npobnema npuseaeHUs Bcero pasHoobpa-
319 K eIMHOMY BUAY, U B 3TOT MOMEHT MOSBAFOTCA YCTPOUCTBA ANA
npeobpaszoaHUs (KOHBEPTUPOBAHUS) BUACOCUTHAOB.

Huxe KpaTKo paccMOTpUM CambIe pacnpoCTpaHEHHBIE TUMLL
YCTPOUCTB AN KOHBEpTUPOBAHUS CUFHAMOB.

MacwTabaTopsl (Ckenepbr)

YMHbIe yCTpOUCTBA, KOTOpbIE MOTYT NpeobpasosaTtb Cam TUN BUAEO-
curHana (aHanorosbit VGA B umgposot HDMI), ero paspelueHue,
KGAPOBYHO YACTOTY U MeTOA KOAUPOBA-

Hua. B obwem moryT Bce. Camble yao06- 3aaava maclTabatopa —
HbIe YCTPOMCTBA, HO U Camble Aoporue. NOJTyYUB HA BXOAE CUT-
YacTo UMeroT HEeCKONbKO OTAEMbHBIX Han nro6oro opmara,
BXOAOB pA3HOro popmara u MoryT Ao- MAKCUManbLHO Kade-

MOSIHUTENbHO BLIMOMHATL POSib He- CTBeHHO npeo6pasosats

6onbwux KommyTaTopos. Kctatu, bec-
NOApPLIBHbIE MATPUYHBIE KOMMYTATOPLI
coaepxart B cebe Ha KAXAOM BbIXOfe BCTPOEHHbIE MaclTabaTopsr,
OTCHOAQ UX CNIOXHOCTb U AOPOrOBU3HA.

ero Kk Tpebyemomy suay.



TTpeobpasosatenin (KOHBEpTOpbI) (POPMATOB

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

TTaccueHbIe nepexoaHUKU U nepexopHole Kabenu

Camoe feluésoe pellieHue, TaK KaK He UMeroT BHYTpU cebsa anek-
TPOHHBIX cXeM. MeHSHoT TUN UHTepgemnca CUrHana, He MeHas HU
oaHoro napameTpa. KoHeYHO, 3TO BO3MOXHO TOJIbKO MpU COBMECTU-
MBIX (POPMATAX BUAEOCUTHAMA, HANPUMEP, NTerKO MOXHO caenaTb
nepexoaHuku ¢ DVI 8 HDMI u obpatHo unu DP 8 HDMI. Ho nepe-
xoaHuK HDMI 8 DP caenatb Henb3s!

Tlepenat-la BMACOCUrHANOB Ha 6onbline paccToaHuUA

Kak 1 BCE B 3TOM XU3HU, Kabenu Ang nepeaaym BUACOCUIHANOB
WUMeOT OrpaHuyeHus no anuvHe. TTpuyem, yem 6onee KauyecTBeHHbIN
M YETKUU CUTHAN HYXHO nepeaaTtb, Tem bonee KOpOTKUM kabesb
CMOXeT 3TO cAenatb.

Y KaxA0ro NpousBoAUTENS UMeHOTCS Kabenu pasfiiHoM ASNIUHLL U
Ka4ecTBa, MO3TOMY OYeHb TPYAHO CBECTU OrPaHUYEHUS B KAKYHO-
nmbo TouHyro Tabnuuy. bonee Toro — KaXAbLIN CTAHAAPT UMeeT
CBOU OrpaHUYeHUs no AnuHam. B Tabnuue nokasaHsr Npubnnsm-
TesbHbIe MAKCUMASTbHBIE ANUHBI, HQ KOTOpbIE MOXHO OPUEHTUPO-
BATbCS.



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

O6patu BHUMaAHWE, B TabULIe HeT AGHHBLIX O TAKUX POPMATAX, KAK
SDI unu HDBaseT, oHW u3HauyanbHO paspabatbiBanuch Ans paboTsl
¢ 60NbLWUMU ANCTAHLIMAMU.

M el oaHa XUTPOCTb — OYeHb YacTO MULLYT B NAPAMETPAX ASIUH-
HbIX Kabenel He COBCEM TOUHYHO UHpOpMauuio. [1na npumepa —
kabenb NpeaHasHaveH Ana nepeaauu paspelweHus 4K, Ho NoTom,
cpeiu NapameTpos, MesIKO HanMUCaHo, YTO 3TO TOJSIbKO ANS KOAUPO-
BaHua 4:2:0. KTo noHUMaeT 3TOoT napameTp — TOT NOMMET U Ma-
nNeHbKUM 06MaH NpoussoauTens.

Ecnu ymeHbWUTL paspellieHne cUrHana U KaapoByHo YacToTy, TO
ANUHa kabensa, cnocobHOro nepeaaTb TAKOU CUTHAN, YBENTUYUTCS.
Ho B coBpeMeHHBIX CUCTemMax OpUeHTUPOBATLCA HYXKHO HA MAKCU-
MasibHO BO3MOXHOe KadecTBO. TTO3TOMYy 04YeBUAHO, YTO ANg Nepe-
AQYU BUAEO Ha 60nbluMe pacCTOAHUS HYXHO YTO-TO C CUTHASIOM Ae-
natb.

CneumanbHbie kabenu

MHorue npousesoauTenu BLINYCKAOT CNeLUanbHbIe ANIUHHbIE Ka-
6enu aAns nepeaayu BuAeo. BapuaHTos ncnonHeHus Takux kabenewn



MHOXeCTBO — OT NPOCTOro UCMOJSIb30BAHUSA TONCTLIX XU U Kaye-
CTBEHHbIX MATepuasos, A0 Nepexoaa Ha ONTUKY BHYTpU Kabens.
AKTUBHbIE Kabenu MOryT CoAepXaTtb B pasbemax NpPUEMHUKU Unm
nepeaaTynkm, Mbo CUCTeMbI BOCCTAHOBIEHUS CUMHANoB. Takue
kabenu Bceraa MMeroT HanpaesieHWe nepeaaym curHana. A MHoraa
U BHelWHue 6510KkU NUTaHuA.

(!) TTpu npoknaake ANUHHBIX Kabenel 0653aTesIbHO HYXHO Mpo-
BepsTb, HEe UMerOT N1 OHWU HanpasneHus nepeaayu curHanal
WMHaye npuaétcs nepetarueatb kabesib, MPOSIOKEHHLIN He B
TOM HanpasneHuu.

CPCACTBG BOCCTAHOBJ1EHUA CUTHANA

MHOrUMU PUPMAMM BLIMYCKAFOTCA CMeLManbHbIe YCTPOMCTBA ANs
BOCCTAHOBMEHUS (POPMBI CUTHASIA — YCUSIUTENU U SKBANAMA3epbI.
TToHATHO, YTO yCUMNUTENU NPOCTO YCUNUBAHOT AMNAUTYAY
3NEeKTPUYECKOro CUMHANA, a 3KBAsIaM3epbl MPUHUMGAHOT MIOXOU
ocnabneHHLIN CUTHAN ¢ ANIMHHOrO Kabens U nepeAaroT Aanblue yxe
MOJIHOCTbHO BOCCTAHOBSIEHHBIM. KOHeYHo, BCe He Tak NpocTo, Kak
TYT HaNWUCAHO. HO 3TO yXe UHTepecHO UHXeHepam.

O6paTh BHUMaHUE — 3KBASIAM3epbI CTABATCA B KOHLE ANMUHHOMO
kabens, paaom C NPUEMHUKOM CUMHANG, a YCUNUTENu B Ha4yane
Kabens.

Ona Tex, KOMy uUHTepecHO

A uTO byaeT, ecnv ycunuTenb CUrHANa NOCTABUTL He B Havarne Ka-
6ens, a B KOHUe? Beab curHan BCE paBHO yCUNUTCS.



OueHb NPOCTO. YCUnNUTenb He MOXeT OTJIUUUTL CUTHAN OT LWYyMa U
ycunueaert U 1o, U apyroe. Ho ecnu B Hayane kabens CUrHAn 3Hauu-
TenbHO MOLLHee LWYMa, TO B KOHLIe CUrHAnM ocniabnsercs, a BOT Wym
MOYTU HeT, Aa ele U Nomexu no nyTu cobupaet. M ecnu noctasutb
yCUnuTesb B KOHLE, TO WYM, KaK U CUTHAS1, BBIPACTET MHOFOKPATHO.

TTpUEMHUKM N NepenaTynKU BUACO NO BUTOU nape

Yawe Bcero ans nepeaayu CUrHa-

He Hago nyTatbca ¢ Ha3BaHU-
OB Ha ANUHHbIE AUCTAHLUUU NpU- Aoy

.. AMU NepenaTymnkos n I'lpMéM-
MeH4aroTCa NpUeMHUKU U nepeaart-

o HUKOB. HCPCAGTHMKM Yalle
YUKU NO BUTOU Nape. 370 nerko

Bcero 0603HauaroTCa Kak Tx

o6 bacHUMO. Butyro napy nerxo (Transmitter). TTpuémHmKkm,
NpoTArUBATL U BCE YMEHOT 06Xu- COOTBETCTBEHHO, 0603HaYa-
MaTb pazbembr RJ-45. roTca Kak Rx (Receiver).

Takum 0b6pazom MoXHO nepenaTb

BUAeOCUrHan Ha pacctoaHusa ao 100 metpos. TTpuuém kabenb peko-
MeHAyeTCs NPOKNAALIBATb OAHUM KYCKOM OT MepeaatyuKka K npuéem-
HUKy (BNpoYem, UHOFAQ UCNONb3YHOTCA U MPOMEXYTOYHbIE NaTy-na-
Henn). M oueHb 6osbluoe BNUSHUE OKA3bIBAET KAYeCTBO CAMOTO Ka-
6ena u pasbemos. TyT Henb3a 3KOHOMUTb, U Jyulle UCMNOSb30BATb
TO, UTO peKOoMeHAyeT NPoU3BOAUTESNb NMPUEMHUKOB/ NepeaaTYnKos,
WMHa4e pe3ysibTaT MOXeT pa3odapoBaThb (TO eCTb KAPTUHKU He byaer).

(!) OuyeHb BaXHO MOMHUTb — XOTb Kabesnm n oKkaH4MBaroTCA
NPUBLIYHLIMU CeTeBbIMU pasbeémamm RJ-45 u BeIrnaaar kak
06bIuHbIe Kabenu J1IBC — BTLIKATb UX B CeTeBbIe KOMMYTa-
Topbl J1BC Henb3al YTo-HUbYAb cropuTt 0643aTenbHo!

Kpome BuaeocurHana atTv NpUEMHUKM U NepeaaTynKkmu oaHoBpe-
MeHHO MOTYT NepefaBaTtb U Apyrue curHansl (3syK, ynpasseHue,



NOKASbHYHO CeTb), 3TO HYXHO YTOYHSATH B AOKYMEHTALMU Ha YCTPO-
CTBa.

MHorue ycTpolicTBa MOryT Nepeaasath 3MeKTpuYdeckoe NUTaHue
ANS APYrOW CTOPOHBI, UTO bbIBaeT YAO6HO Npu MOHTaxe. TToatomy
YTOUHSIA Y UHXeHepa, HeT NN TaKOU BO3MOXHOCTU Y MOHTUPYEMBIX
TO60W NPUEMHUKOB U NepeaaTumkos. Ecnu ectb, To oba3aTesibHO
nonb3yiica 3Tum. TTpataTb AONONHUTENbHbIE 6J10KU NMUTAHUS Ha
YAQNEHHOM CTOpOHe He BCeraa YA06HO, U 3anuUTaTh YCTPOMCTBA AU-
CTAGHLIMOHHO U3 GNNAPATHOM CTOVKU ropasao pasymHee.

d) TTpu nepenave BUAEO NO BUTOM Nape OYeHb KPUTUUHBIM MO-
XeT 6bITb KAYeCTBO 3a3eMJIeHUS Y SKPAHUPOBAHHBLIX Kabersen
W pasbemos. KOHeYHo, 3T0 OTHOCUTCA TOSbKO K TeM YCTPOU-
CTBAM, Y KOTOPLIX HasIM4ne 3KpaHUPOBAHHOM BUTOW Mapbl
YKG3GHO B AOKYMEHTALIUM.

TTo onbITy paboTbI, He BCE 3KPAHUPOBAHHbLIE Pa3beMbI Obec-
neyYnBaroT HaaéxHoe 3asemneHue. TToatomy obs3atesnbHO
NpoAyMal, Kak Tbl byAelb NPUKpennaTb 3KpaH Kabens K Kop-
nycy pasbéma. MIHoraa nomoraet aaxe Namka.

Ona Tex, KOMy uUHTepecHO

HekoTopoe BpeMs Ha3aA ANs Nepeaayu BUAEOCUTHAIOB MO BUTOMU
nape UCnosb3oBANUCH CNeLmnanm3npoBaHHbIe kabesim BUTOW napbl.
Nx OCHOBHBIM OTNUUMEM BLNO TO, YTO KONMUYECTBO BUTKOB Ha METP
Y KGXAOM napbl 65110 OAWHAKOBBIM.

A ecnu TbI 06pallan BHUMaHUE, TO 3aMeTUI, YTO Y NPUBLIYHLIX Tebe
kabenel KaxAas napa UMeeT pasHoe KOJIMYeCTBO BUTKOB Ha MeTp,



YTO CAEeNaHO Anga ymeHblleHUsa HaBOAOK OT OAHOMU napel Ha cocea-
Hue.

Takue ctapbie NpUEMonepeaaTinkm n cneumanbHble kabenu sceé
ele nspeaka BCTpeyaroTcs Ha obbektax, nosTomy Tebe nonesHo
3HaTb 06 3TOM. K cyacTblo, Bpems UX yLWNO U NYTAHULLL B NPOTSAXKe
kabenen cTano meHblue. Tenepb Bce TAHYT Ob6bIYHbIE Kabenu Hyx-
HOM KaTeropuu.

TTPUEMHUKM N NepeaaTUUKU BUACO NO ONTUYECKOMY Kabento

TTepenaya kapTUHKM no suTon nape Ao 100 meTpos xopolee pelue-
HWe, Ho OHO paboTaeT Tosnbko Ao 100 meTpos. A ecnu Tpebyetca
6onblee pacctoaHUe? Toraa NpUMEHSHOTCS NMPUEMHUKU U Nepeaat-
UMKU CUTHANOB NO onTUYeckomy Kabenro. OTNUYHOE pelueHue,
ecnu 6bI He HeCKOJIbKO HO:

v’ [OBOJNBbHO AOpOroW Kabenb

v/ TpyAHO npoTarueathb (HyXHa NOBbILEHHAS GKKYPATHOCTb), AG U
cam kabenb Kanpu3sHbIn

v\ pasbéMmbI AOPOrU U YCTAHABMUBAHOTCS TOMBKO CMEeLUanbHBIM
obopynosaHuem (HeaelueBbIM)

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

A BOT nepenaeaTtb 3J71eKTpUYeckoe NUuTaHme an4 APYFOI‘Z CTOPOHbI
3Tn YCTpOl;iCTBC( He MOTYyT, NO CTeKsly TOK HUKAK He Xo4eT UATU.



Ona Tex, KOMy UHTepecHO

Ha obbekTax TbI cMOXelb BCTPETUTb ONTUYECKUE MPUEMHUKU U MNe-
PeaaTYUKMU KaK OAHOMOAOBLIE, TAK U MHOromoaosble. M B YUém pas-
HULA mexay HUMK?

py60 rosops, MHOroMoAOBLIE MPUMEHSHOTCS ANA Nepeaayu BUaeo

Ha Hebonblwwue pacctosHUs, Ao 500 meTpos. TTpu 3ToM camm kabenum
6onee pelwésblie, YaCTO U3 NNACTUKA, @ He U3 CTekna. A 0OAHOMOAO-

BbIe MOYT MepeAaBaTb CUrHAN Ha paccToaHus Ao 10 kunomeTpos.

M nouemy Tak npoucxoamnt? OTBET yXe 3aKNHOYEH B HasBaHUU. B
MHOTOMOZOBBIX MepeaaTyuKax UCTOYHUKOM CBETa SBMSEeTCS CBeTO-
AVOA. A OH U3NyYaeT CBeT COBepLUEHHO pasHbIX YacToT (MoA) OAHO-
BpemeHHO. M TaK Kak pasHbIe YacTOTLI MO CTeKSly nepemellaroTes ¢
Pa3HOM CKOpOCTbO (AQ, CKOPOCTb CBETA TOXe MOXeT bbITb pasHOM),
TO CUFHA pa3MasbIBAETCS C PACCTOSHUEM, U Yepe3 HEKOTOPYHO AU-
CTAHLMIO yXe He MOXeT 6bITb NPaBUSIbHO pacMO3HAH MPUEMHUKOM.

A BOT y OAHOMOAOBLIX NepeAaTYMKoB CBeTUT nasep. M ocHosHOe
OTNUYUe nasepa OT CBETOANOAA 3aKMHOYAeTCS B TOM, TO BeCb U3ny-
UaeMbIl CBeT MMeeT OfHYy YacToTy (M a3y, HO 3TO Apyras UCTopus).
M, Kak TbI NOHUMaAeELLb, pa3Ma3aTbCa CUrHAM He MOXeT, BeAb BeCb
CBeT UAET C OANHAKOBOM CKOPOCTbHO. M MakcumanbHoe pacctosHue
onpepenseTcsa TONbKO MOTepel ApKOCTU CBeTa B CTeKne.

T[epe.qaula BUAEO MO NIOKANbHOM ceTu

YcTpoiicTea ANg Takol nepeaaym BUAeo Yacto HasbiearoT IP yanu-
HUTeNsaMU. OTU NepefaTYUKU U NPUEMHUKU OYeHb MOXOXM Ha Te,
KOTOpbIe MPUMEHAIOTCA ANS Nepeaayu U3obpaxeHUn No BUTOU
nape. Ho nyTaTb Ux Henb3s HU B KOem crnyuae!



TTepenaua BuAeocUrHana TyT MAET NO O6bIYHOM (XOTS UMeeTCa Kyya
3aMOpOYEK) JIOKANbHOM BLIYMCIIUTESNIBHOM CeTU B NOMELLEHUU, a He
Mo BbIAENeHHbIM Kabenam BUTOM napbl. M noaknrovaroTca atm
ycTpoucTBea B 06bIUHbIE ceTeBbIe kommyTaTopsl JIBC. U vale Bcero
TpebyeTca cneumanbHas HaCTPOMKA 3TUX KOMMYTATOPOB, YUTObLI ne-
peaava Buaeo ctabunbHo pabotana.

Kctatu, BbIwe TbI YMuTan npo IP kommyTtaumro. Tak BOT, OHG GKTUBHO
NpUMeHseT Takue yANUHUTENU, HO He CTAGHAApTHbIE, a CNeLunansHo
MOVNPULIMPOBAHHBIE AN 3TOU PYHKLIUU.



TTonesHbre 3HaHUA O 3Byke

3BYK O4eHb BaXXeH B MyNbTUMEAUMHBIX CUCTemMaX. 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 NnepenaéTcs, Kak oH 06pabaTbiBaerca U, B KOHLIE KOH-
LIOB, YCUIIUBAETCS U BOCMPOU3BOAUTCA.

Buabr aHanorosbrx 3BYKOBbIX CUTHAoOB

Ans Hayana nonpobyem pazobpatbes € CyLLEeCTBYHOWUMU BUAGMU
3BYKOBbIX CUIHASI0B. HAYHEM C aHANOroBbIX CUTHAMoB. OHU 6bLIn
NepBbIMU, U BCE eLl€ OYeHb pacrnpoCTpaHeHbI B HALIUX CUCTEMAX.

JTMHeWHbIM 3BYKOBOM CUMHAN

3T0 HeMHOro HeTo4HOe Ha3eaHWe. Bcé-Taku npasusibHee roso-

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

JNMUHelHbIN 3BYKOBOM CUMHAN — 3TO Hambosiee pacnpoCTPaHEHHBIN
3BYKOBOM CUTHAN B MYNbTUMEAUMHBIX cuctemax. TTepeaaércsa no
NPOCTLIM MUKPO(POHHLIM Kabenam, nerko KOMMyTupyeTcs, nerko
KOHTpoSinpyeTcs. M3 HelOCTATKOB — BO3MOXHbI pasHbIE MOMeXU.



YpoBeHb NUHEMHOro cUrHana NpuAyMmanu usmepatb He abconoT-
HOW LMpOWA, a OTHOWeEeHUeM (TOYHee NOrapUgMOM 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.

MPUHUMATb 3TY LIMPY 30 GKCUOMY He
cneayeT — CIULWKOM MHOMO HFOGHCOB
npU HaCTPOUKe 3BYKa.

Ona Tex, KOMy uUHTepecHO

Ecnu TbI elwé HeMHOro NOMHULLL MATEMATUKY, TO MOHUMAELLb, YTO
U3MepaTb YPOBHU He NpOCTLIM OTHOLUEHUEM 3HAYeHUM , a ux nora-
PUCPMOM, OYeHb CTPAHHO. M 3a4em xe TaK YCNOXHATL?

A BCE NOMy4YUNIOCh U3-3a TOTO, KK YenoBeK CILIWUT 3BYK, TO eCTb
KaK paboTaroT ero ywu u Mo3r. M BbIACHUNOCH, YTO NpU yBenuye-
HUW YPOBHA curana B 2 pasa, fPOMKOCTb ANA CryLiaTens ysenmum-
BaeTCA coBCem He B 2 pasa. M yuem rpomye 3ByK, Tem TpyaHee yBenu-
UMBATb FPOMKOCTb MpPU YBENUYEHUU MOLLHOCTU cUrHana. M nyvwe
BCEro 3TO U3MeHeHWUe CIIbILUMMOU FPOMKOCTU OMUCLIBACTCS Nora-
PUCPMOM OTHOLIEHUA MOLLHOCTEM CUTHAMOB.

OAVH KaHan 3ByKa Nepefaétca No ABYM NpOBOAHUKAM — CUTHASb-
HOMY U 3emne. Takaa Nepenaya 3ByKa Ha3bIBaeTCs Heb6anaHCHOM.
TTpu KOpOTKUX Kabenax BCE OTNUYHO, HO ecnu TpebyeTca Nepeaatsb



3BYK HQ ANUHHbIE AnCTaHUuM (bonee 10 meTpos), unu ecnu ume-
FOTCS CUNbHBIE 3M1eKTPUYeCKMe HaBOAKU, TO 3BYK NOMYUUT MHOXe-
CTBO NOMeEX U UCKAXKEHUM,

[na ymeHbleHns nomex 6b1n paspaboTaH

6aNaHCHLIN CUMHAS, KOTOPBIN NepefagTcs no HacTo 6anaHcHeIiA

ABYM CUTHASbHBIM MPOBOAHMKAM. [lonosHuM- curHam HasstsaroT
CUMMETPUYUHBIM, a

TenbHO K HUM A06aBNAETCA U NPOBOA,

HebanaHCcHbIN —
«3eMNIn», XOTA (POPMASIbHO OH U He HyXeH.

HECUMMETPUYHDBIM.
Yawle Bcero B 3ByKOBOM Kabene CUrHasnbHbIe

NPOBOAHUKU UMEHOT KPACHBIM LiBeT — «rops-

UUA», U CUHUI LBET — «XONOAHBLIUY», @ 3eMN9» BbIMOSIHAETCS B
BUAE ONNETKU. B NpogeccnoHanbHom TexHUKe ropsumii CUrHan

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

Ona Tex, KOMy uUHTepecHO

TTouemy 6anaHcHLIN curHan 6onee ycToume k nomexam? TTonpo-
6yem HemHOro pa3obpatbca ¢ 3TUM.

BanaHcHLIN curHan nepenaérca no Asym NpoBOAHUKAM. TTpUuEm
CUTHAN B ¥XONOAHOM» MPOBO/E ABMAETCS 3epKANbHBIM OTpPAXeHUeM
CUrHana B «ropsyem» nNposoae.

v : \ «Topsumnii» nposoa
A\/ 3 y / «XonopaHbIiAi» npoeon,
/\\_/\ CyMMAPpHEL curHan

Kak BUAULWb, 3BYKOBbIM CUMHASIOM HA BLIXOAE ABMNAHOTCA He YPOBHU
CUMHANOB B MPOBOAHUKAX, G PA3HULIA MeXAY HUMU (Cepble CTpe-
TNOYKM).



Tenepb nob6asum nomexy. OHa AeUcTBYeT Ha 0ba NPOBOAHUKA OAU-
HAKOBO B OIHO U TOXe MIFHOBEHUE — U Ha KTOPAYUIA», U Ha «XONOA-
HbIW>»,

TTomexa

1 Ap/ \ «lopsunii» nposoa

W T o —— «XO0nopHbIR» NpoBOA

CYMMapHBIU cUTHAN

O6paTtu BHUMAHUE, XOTb UMNYNbC NOMexu 6b1n B 06oux nposoaax,
PasHULIA MeXAy CUTHANAMU He nsmeHunace. M ecnu 61 nposoa,
6b1N OAUH, TO ThI YCNbIWAN 6bI WEeNYOoK, a B 6aNaHCHOM CUTHANE HU-
4ero He CITyYMUIIOCh.

MUKPOEOHHBINM 3BYKOBOU CUMHAN

CTporo roBopsi, MUKPOGQOHHBIN CUMHAN OTHOCUTCS K NTUHEUHOMY, HO,
TAK KaK eCTb HeKoTOopbIe pasivums, Aa U B annapatype BXoAbl
06bI4HO NoanucbIBaroTCa kKak Mic u/unu Line, To paccmoTpum ero
oTAenbHo.

MUKPOMOHHBIV YpoBeHb COOTBETCTBYET HANpSXeHUro, reHepupye-
MOMY MUKPO(POHOM NpU BO3AEMACTBUU HA HEero 3BYKOBBLIX BOJTH.
O6bIYHO 3TO NULWb THICAYHBIE AONU BONbTA. DTO HANpsXeHUe 3aBU-
CUT OT TUNA MUKPOGOHA, POMKOCTU 3BYKA U PACCTOAHUA OT UCTOM-
HUKa 3BYKa. MUKPOMOHHBIN CUTHAN UMeeT OYeHb CrabbIi ypoBeHb U
TpebyeT NpeABAPUTENbHOMO YCUIeHUsa, YTobLI OBeCTU ero Ao
YPOBHSA NIUHEAHOr O 3BYKOBOIO CUrHANA.



YpoBeHb cUrHana MUMKpogoHa
06bIYHO yKa3bIBaeTCS B Aelimbe-
nax oT JINHEeHOr O YPOBHS U
HaxoauTCs B AuanasoHe ot -60
no -40 dBu.

BTopbIm OTNMUMEM MUKPOGOH-
HOrO CUrHANA ABISETCA HANU-
Ume AONOSTHUTENbHOrO (PaH-

TTpy NnoaKNFOYEHUU MUKPOPOHA K
NUHelHOMY BXOAY 3BYK MpaKTU4e-
CKM OTCYTCTBYeT, MOCKOJSIbKY BbIAQ-
BAEMBIA MUKPO(OHOM YpOBEHb
CUrHana cnuwkom cnabuinn. TTpu
NOAKNFOYEHUU UCTOUHUKA C NU-
HelHBLIM YPOBHEM K MUKPOQOH-
HOMy BXOAY 3BYK 6yAeT o4YeHb

TOMHOrO NUTAHMS. opmarnbHO FPOMKIM U NCKMKEHHBIM, NO-

CKOMbKY NTUHEMHBINA CUTHAN 3HAYU-
3TO He OTHOCUTCH K 3BYKOBOMY

TenbHO CcunbHee Toro, YTO MOXHO

CUrHany, Ho TpebyeTcsa Ans pa- o
NOAABATL HA MUKPOGPOHHBIIA BXOA.

60TbI KOHAEHCATOPHLIX MUKPO-

(POHOB. TaK Kak K MUKPOMOH-

HbIM BXOAGM MOXHO MOAKMHOUATb MUKPOEOHBI pa3NIUYHLIX TUMOB,
TO (PAHTOMHOE NMUTAHUE 06bIYHO AenNaroT OTKNFOYaeMbIM. Yalte
BCEro HanpsxeHWe (PaHTOMHOro NUTaHus pasHo 48 Bonbtam, xoTs
BcTpeyaeTcs u 5 Bonbr.

Ona tex, KoMy uUHTepecHO
daHTOMHOe nuTaHue! Y Hac HoBLIU TepmuH!

Hasati pa3bupatbesa. [Ina Havana, YTo O3HA4aeT 310 cnoso. PaHTom ¢
QHFITUACKOrO 3TO NpU3paK. TO eCTb TO, Yero HeT, HO OHO eCTb... UMn
ero Hety...  cam 3anyTancs, Tak YTo AyMau, Kak Tebe yaobHee. Tyt
MMenoch B BUAY, YTO MUTAHUE YCTPOMUCTBA UMeeTCs, HO OTAEeNbHbIX
NpOBOAOB AN 3TOrO HeT.

3ayem 370 HyxHO? TTpOCTO KOHAGHCATOPHBIE MUKPOGPOHBLI YCTPOEHbI
TAK, YTO NOKA HA Hero He MOAATb MEeKTPONUTAHUE, HUKAKOTO CUr-
Hana ¢ Hero He 6yaeT. A BOT Apyrne MUKPOOHBI — 3MeKTpeTHbIe,
yronbHbIe U AUHaMUYeCckmue, HUKAKOro NUTaHUS He TpebyroT. [a

™5



elé YacTo B MUKPOPOHLI BCTPAUBAFOT HEBOSBLIOW YCUNUTENb CUT-
Hana, U K HeMy TOXe Hensloxo 6bI NoABecTU NUTaHUe.

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

$AHTOMHOE MUTAHUE NMPUMEHSIeTCs YacTo. THI yXxe BCcTpeyan Takue
TepMUHbI, Kak PoE 1 PoH. 310 TOXe BapUaHTLI (PAHTOMHOMO NUTA-
Hus.

CurHan ana AKYCTUYECKUX CUCTEM

3Byk 0653aTenbHO HYXHO YCNbIWATb, UHAYe 3a4eM OH HyxeH. Cny-
LArOT 3BYK Yallie BCero Yepe3s akycTuueckme cuctemst (AC). M ux
TpebyeTcs KaK-TO NOAKMFOUUTb K APYTUM YCTPOMUCTBAM, B YGCTHOCTU
K YCUNUTENSM MOLLHOCTH.

PaznuuaroT akTUBHBIE U NACCUBHbBIE AKYCTUYECKUE CUCTEMBI. AKTUB-
HbIe UMerOT BCTPOEHHBLIW YCUNUTEb MOLHOCTU U NOAKNFOYArOTCA C
UCMNONb30BAHUEM OBLIYHOIrO NMHEMHOro curHana (Yalle ecero ba-
naHcHoro). TTaccuBHbIe aKyCTUYECKUe CUCTEMBL TpebyHoT 0COBbIX
WHTepgenCoB AN NOAKIFOYEHUS K YCUNUTENH MOLUHOCTH.

TTaccuHbie AC nenatcs Ha TPAHCEPOPMATOPHBIE U HU3KOOMHbIE.
HW3KOOMHbIE — 3TO MpUBLIYHBIE BCEM AOMALUHUE KOMOHKU. X
KOMMIeKcHoe conpoTueneHue (bornee ymHoe cnoBo — UMMeaaHc)
coctasnset scero 4, 6 unmu 8 Om. M3peaxa 6b1BAFOT aKyCTUYECKUE
CUCTeMBI ¢ UMneaaHcom 2 unu 16 Om. Bce 3tu conpotueneHus (ot
2-x OM u po 16 Om) oyeHb HebomnblMe, NPAKTUYECKU AN YCUU-



Tens 3TO KOPOTKOe 3aMbIKAaHUe. A eCni eLlé y4ecTb, YTO AaHHOe CO-
NpOTUBIIEHUE U3MepsIeTCa MO NepemeHHOMY TOKy YacTtoTor 1000
lepu, TO NO NOCTOAHHOMY TOKY 3TO NpOCTO HU4ero. OTcroAa Nerko
AOraaathcs, YTo B Takux AC NpoxoasT odeHb 6onblume TOKU, U Tpe-
byeTca TONCTbIM Kabenb ANS Nepeaaym Takux Tokos. TTpu atom
NoAKSIFoYeHUe Heckonbknx AC K O4HOMY BbIXOAY yCUnuTens Tpe-
6yeT xopolero 3HaHUS 3aKOHOB 3S1eKTPOTEXHUKU, U 3TO He BCeraa
npocTas 3aaaya. Ho ka4yecTBO 3B8yKa NpY TAKOM MOAKNHOYEHUU ca-
MOe yJlliee, MO3TOMY OHO U UCMOSb3yeTCs TaM, rae HyXeH Xopo-
LU 3BYK.

Ans ynpoteHus paboTbl ¢ CUCTEMAMU, Fae OAHOBPeMeHHO UCMNOSTb-
3yeTCa MHOTO aKyCTUYeCKUX CUCTeM, MPUAYMANU CTABUTL TPaHC-
(POPMATOPBLI Ha BLIXOAE YCUNUTENs U Ha BXoaax 3Tux AC. 310
CUNbHO YNpOLLAaeT MOHTAX CUCTeM — BeAb BCe aKyCTUYecKue cu-
CTeMbI NPOCTO LennakoTcs NApansesibHo Ha BEIXOA yCUnuTens.
Celluac aKTUBHO UCMONb3yeTca 2 CTAHAAPTA TAKUX TPaHCEPOpMATop-
HbIX cuctem — Ha 70 u Ha 100 BonbT. B npuHuMne oHu pasHo-
3HQYHBI, U NMPUMEHSFOTCA OBLIYHO Te, KOTOpbIe eCcTb Ha cKnaae
HeNUKBUAOB Y MOCTABLUMKA.

Ona tex, KoMy uHTepecHo

"pomko nn 3Byuat KONOHKU? EcTb pasHbie metoabl 0603HAYeHUS
YpOBHS FPOMKOCTU. Yalle Bcero yKasbIBaroT, HACKOSbKO TeKyLMA
YpOBeHb rpoMYe HeKOoro Ha4asIbHOro YPOBHS. OTO 3HaYeHWUe YKa3bI-
BarOT B Aeumbenax. Huxe nokasaHbl YpoBHU abCONMFOTHOW MPOMKO-
CTU OT pPasHLIX UCTOYHUKOB OTHOCUTESIbHO A6CONFOTHOM TULLMHBI
(koTopoi4 He 6b1BAET).
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TTopor cnbrwmmoctu 0

Lenect nuctoes 10

Llenot 20
TukaHbe Yacos 30
Tuxas KOMHata 40
Tuxas ynuua 50
Pasrosop 60
LLlymHaa ynuua 70
OnacHeIvi ANs 3A0poBbs YpOBEHb 75
TTHeBMaATUYECKUIA 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 rPOMKOCTM.



AHanoroesle 3ByKOBble WHTep@euchr

Paszbémbr RCA

~ OAWVH U3 CaMbIX pacnpOCTPAHEHHBIV coeAuHUTEIen

///u/

C KyYelt Ha3BaHUM (Hanpumep, «THONbMAH»). XoTA

@§ OMPULMANBHO OH Ha3bIBaeTCs «pa3beém RCA».

-

HassaHWe Npou3owno ot umeHn komnaHum Radio

Corporation of America, NnpeAnoXuBLlLe 3TOT TUMN pasbema B

Hauane 1940-x roaos.

XoTb pasbém u cumtaetca bbiTo-
BbIM, HO B MPOQPECCUOHATbHOM Tex-
HUKe npumeHseTcs oyeHb YacTto. K
TOMY Xe 3TOT pa3bem XOpOLLO MpuU-
cnocobneH ans namku, ocobeHHo
Koraa Heo6xX0AUMO U3rOTOBUTDL He-
CTAHAAPTHbIE NepexoaHble kabenu.

Liseta pasbémos: benbrit aAns
MOHOMOHUYECKOro CUrHana

WNK N1eBOrO KaHana ctepeo,

KpAcHbLIM — ANsS NpaBoro Ka-
Hana cTepeo.

(!) Bonblwmm HepocTatkom TakUX pasbEMOB ABNSETCS TO, YTO
NpY NpUCOeIUHEHUU CHavana NoaKntodaeTcs curHan (LeH-
TPASIbHBIM KOHTAKT), @ NULWb 3aTeM 3emns (KOnbLO BOKpYT
LIeHTPaNIbHOrO KOHTAKTA). 3TO MOXeT BbI3BATb FPOMKUIA LLien-
YOK NPpU NOAKIIFOYEHUU, a B XyALUeM Clyyae nospexaeHue
npubOpoB NPpU NIOXOM 3a3eMNEHUN.

Ho HekoTopble Npou3BoAUTENIU BBIMYCKAFOT AOPOrUE pasb-

MBI C NoANPYXUHEHHBIMU KOJNEYKaMU 3eMJIn, U OHU NU-

LWeHbL 3TOro HeJoCTaTKa.


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 ceMencTBa 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-

nocnepHee BpeMa AN FAPHUTYP YaCTO CKOe CIoB Jack o3Ha
NPUMEHSETCS Pa3bEM C ABYMA KOJIEUKAMU, uaet rHesno. TTpa-

W HasbIBartOTCA OHU — TRRS (aononHu- BUJSIbHO CaM LUTEKep
TenlbHOe KOMeyKo HyXHO ANS MUKPOQOHQ). HasbIeaTb Plug, Ho BCe
TTonpobyw yranaTb, Kak 6yaeT HasbIBATLCA MPUBLIKIM HAO6OPOT.

PasbeéM C Tpemsa Konedkamu!

Cam pasbem OYeHb CTapbIn, UC-
nonb3osancsa eue B XIX seke B Te-
NePOHHBIX CTAHLMAX C CUMNATUY-
HbIMU 6APLIWHAMU, KOTOpPbIE BpyY-
HYHO MepeKkno4anm BbI3OBbI.

CylecTByrOT TPU CTAHAGPTHLIX pas-

Mepa 3TOro pasbema:

Jack (6.35 mm unu 1/4 aroiama) — TONCTLIN pa3bEM ANS HAYLIHU-
KoB. MMeHHO OH uallle BCero npumeHseTcs B NpogecCUOHANbHOM
obopynosaHUM.

Mini-Jack (3.5 mm) — cambIli pacnpoCTpaHEHHBIM Celiuac pasbeMm.
BonbWMHCTBO HAYLHUKOB ANS COTOBLIX TeNleqPOHOB OCHALLEHbI
UMEHHO 3TUM PAa3bEMOM.

Micro-Jack (2.5 mm) — peaxas pasHOBUAHOCTb A1 MUHUATHOPHBLIX
ycTponcTB. M3peaka BCTpeyanca B 060pya0oBaHUU ANs nepenaym
CUTHAOB YNpasneHus.



Ona Tex, KOMy UHTepecHO

PaccmoTpum pasbémbr TS u TSR. C HUMU TbI byaellb BCTpeyaTbes
yale Bcero. Ha kKapTUHKe NOKA3aHo, Kak HyYMepyHoTCSl KOHTAKTBL Ha
3TUX pasbeMax.
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Kak euamwb, koHTakT 1 (Sleeve) Bcerpa asnaertcsa semnéin. KoHTakT 2
(Tip) ucnonb3yertca ANg nepenayu 3BYKOBOIO CUMHANA MPU MOHO-
(POHUYECKOM NOAKIHOYEHUU, KropaYero» curHana npu 6anaHcHom
NOAKMFOYEHUUN U NEeBOro KaHana npu ctepeocurHane. A KOHTakT 3
(Ring) cnyxuT Ana nepeaayn «XonoAHOro» cUrHana npu 6anaHc-
HOM NOAKMNFOYEHUU UMW NPABOTO KaHana npu ctTepeossyke.

Kctatn, cneumanucTer no 3syky, KoTopbie paboTaroT B MpOpeccuo-
HANbHLIX CTYAUSX, MOTYT HA3B8ATb U ApyrUe BAPUAHTLI CUTHAMOB Y
3TUX pa3bEMOB.

Pazbembr XLR

Eweé ero HasbiearoT K3HOH. HasepHoe, notomy, uto
ero usobpen [xenmc KaHoH, ocHosaTenb komna-
HUM Cannon Electric 8 Jloc-AHaxenece. Boobue To
pasbeM co3aaBancs Ans camonéTos bouHr, Ho

NPUXUIICA U HA 3em)1e B NPOPECCUOHAIIbHBIX 3BY-
KOBbIX CUCTEMAX.



TTouyemy Hasbisaetca XLR? Bykea X 03Ha4ana npocto ceputo pasb-
émoB y npoussoauTtens, L osHauyana Latched (To ectb ¢ 3awénkoin),
a R 370 Resilient, To ecTb NepebIe pasbEMBI UCMOMb30OBANTU Pe3UHY
ANS U3onauuu.

3TU pasbEMBI MOTYT UMETb TpU, Ye-

TbIpe U 60nee KOHTAKTOB. TPEXKOH- o i bl GBI

. asbemamum XLR ectb
TaKTHbIE pasbeémbl XLR umetot P XL
HanbonbLYHO pacnpoOCTPAHEHHOCTDL B
3B8ykoBOM obopyaosaHun. OHU npume-

HAFOTCA ANS 6anaHcHOM nepeaayu

OYeHb NPOCTOE NPaBUIo
ANs onpeneneHus Hanpas-
NeHUs nepenayu 3syKa.

3BYK BCeraa UAET TyAq,

HOFO UMW NTUHEAHOrO YPOBHS, LIUGPO- y nanbL.
BLIX CUrHAJIOB, G TAKXE CUHXPOCUMHA-
nos.

C 3TUMU pa3bEMAMU ANS Nepeaaym 3ByKa 06bIMHO UCMOMb3YHOT Tak
Ha3bIBAeMbIe MUKPOPOHHbIE Kabenu. OHU umeroT 2

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

UyHO», U CUHIOHO, TO eCTb «XO0noaHyro». MeaHas

ONJIETKA 3aKpbIBaeT 0be XUNbI U NO Hell coeauHaeTcs /
3emna. Yem rylue onnéTka — Tem KadecTBeHHee Ka-
6enb. OYeHb XOPOLINM NPU3HAK.

\
@ Coeet ot Tletpa Tlerpoeuua

Ecnu Ha o6bekTe okaxyTca 3B8yKoBbIe kabenm ¢ 060n04Kkamu
Pa3HLIX LBETOB, @ He TOJIbKO YEPHOIrO, TO CTAPAACA UCMOSb-
30BaTb UX ANA U3rOTOBMEHUS Mexbn0YHbIX Kabeneu Ans an-
NAapaTHLIX LWKAPOB..



3TO HUKAK He BNUSET Ha Ka4ecTBO 3ByKa, HO NPOCTO MoBepb,
UCKaTb B TECHOM LUKA®Y YEPHbIE 3BYKOBbIE Kabenu cpeau
Ky4M YEPHLIX BUAeoKabeneli He OUeHb Becenoe 3aHaTue.

Ona Tex, KOMy UHTepecHO

Y pazbémos XLR Kak y «MambI», TGK U y «Nansm» HoMepa KOHTAKTOB
BCEraa NOANUCLIBAFOTCS HA NNACTUKOBOM BCTaske. TTpocTo MHorAa
OHW MI0XO BUAHBI, HO eCIIU NPUrNSAeTbCs...

MAMA TTATTA

O6paTtn BHUMAHWE, HOMepa KOHTAKTOB 3epKasibHbI. Creau 3a 3TUM,
Beflb AaXe Y OMBbITHIX MOHTAXHUKOB OLIMOKU MHOTAG CIyYaroTCs.
TTpu UcnNonb30BAHUM B 3BYKOBBIX CUCTeMax Npu nepeaave 6anaHc-
HOrO 3BYKOBOTO CUIHANA KOHTAKT 1 Bcerpaa asnsetcs 3emnéii. Kon-
TAKT 2 UCNONb3yeTCa ANA Nepefayu «ropsayero» CUrHana, a KOHTaKT
3 CNyXuT ANS Nepeaaym «XonoAHOro» CUrHana.

W Hanocnenok. MHoraa Ha ycTpoicTBax ThI MOXelub
yBUAETb TaKoe HeobbiuHoe rHe3no XLR. 310 kombu-
HUPOBAHHBLIW pa3beéM. B Hero moxHO BCTaBUTL Kak
TPEXKOHTAKTHBIM pa3bem XLR, Tak v 6 munnumer-
posbll WTekep TRS. 310 yBenuumeaet rmbKoCcTb B
BbI6Ope COeAUHUTENbHLIX Kabenewn.




Ona Tex, KOMy UHTepecHO

Kopnyc pasbéma XLR okasancsa oveHb yaauHbIM AN NpUMeHeHUs Ha
KOHLIepTHLIX NNOWAAKAX, FAE HYXHG MeXaHU4ecKas NPOYHOCTb CO-
eavHeHus. TTo3ToMy B 3TOM KOpnyce ThI MOXelub YBUAETb Aaxe
pasbembl RJ-45 (1 BUNKY U FHe30) ANA NIOKANbHLIX CeTel, a TaKxe
Pa3bEMbLI AN BUACOCUTHANOB.

Ona Tex, KOMy uUHTepecHoO

Ha HekoTOpbIX 06beKTax Tbl CMOXellb YBUAETb TaK Ha3bIBaemble
«CLieHUYecKue Kopobku». 3To AO0BOMLHO 06LIYHOE pelueHue Ans
OCHGLLIEHUS KOHLIEPTHBIX NIOLWAAOK, U UCMOMb3yeTcs ANS ANCTAH-
LIMOHHOrO NOAKNHOYeHUs 3BYKa. TTpy 3TOM MaccoBO UCMONb3YHOTCS
UMeHHO pasbeémbl XLR 1 npumeHseTcs cneuuanbHbIW 3BYKOBOW Ka-
6enb, Ha3bIBAEMbLIU MYNbTUKOpPOM. B oaHOM Takom kabene Haxo-
AnTCA 60nblOe KONUYECTBO OTAENbHLIX 3BYKOBLIX Kabenew.




Paszbembr deHukc

OuyeHb pacnpOCTPAHEHHLIN Pa3bEM B NpOPECcCUOHANTbHOM
TexHuKe. Mcnonb3yeTca He TONbKO ANS 3BYKA, HO U ANs
NOAKIIFOYEHUS MHOTUX ApYrux curHanos. OyeHb yaobeH
TeM, UTO He TpebyeT namku. HassaHWe pasbéma npouso-
WO OT Ha3BaHUS PUpMbI-pazpaboTumka Phoenix Contact GmbH w3

epmaHuu.

Pazbém ctan oueHb NONynapHLIM B NMPOPECCUOHANBHOU TeXHUKe
M3-3a BBICOKOM NSIOTHOCTU cOeauHeHUA. Ha Hebosbluom y4acTke
KOpryca yCTPOUCTBA MOXHO pasmecTUTb MHOXeCTBO BXOAOB U BbI-
XOAO0B 3BYKA, YTO HEAOCTUXUMO MPU UCMOMb30BAHUU APYTUX pa3b-
€MOB.

(!) PasbEMbI UMeOT cambIe pasHbIe pasmepbl U KONIMYeCTBO
KOHTQKTOB, TAK YTO HAGAO BHUMATENbHO CNeAUTb 3a 3TUM U He
CTApaTbCs 3aCYHYTb OYeHb MOXOXUM pa3bEM B Henoaxoas-
Lee rHes3ao.

O6paTu TaK Xe BHUMAHUE, YTO MexAy KOHTaKTaMU MOryT
6LITb NepeMbIYKM, @ MOXeT UX U He 6bITb. Y npu kaxyLenca
OVHAKOBOCTU pa3mepoB BCTABUTL Pa3bEM MOXHO TOSTbKO
€Cnn TbI OYeHb CUJIbHBIMN.



\
\® Coset ot Tletpa Tletposuua
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TTpu 3aAenKe TOHKUX 3BYKOBBIX MPOBOAOB B KIIEMMY (PEHUKC
Nyvlle 3a4ULLeHHBIN y4acTok nposoaa (3-5 mm) oTorHyTb Ha
U30NALMKO U 3aKUMATb YXe BMecTe ¢ usonauueit. Tak nony-
uaeTca ropasao Kpenue.
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Ecnu pasbém umeet cneumanbHbI XBOCTUK AN 3aKpenJie-
HUa Kabens, 0693aTenbHO 3TUM BOCMOMb3YHCS. OTO U36aBUT
B AGNbHelMIem OT MHOruX nNpobnem U3-3a NOTepu KOHTAKTa.

Pazbémsr speakON

TTpy NoAKNFOYEHUU HU3KOOMHBIX GKYCTUYECKUX

CUCTeM K BBIXOAY YCUIUTENS MOLLHOCTU BO3HUKAET

npobnema nepeaaymn oyeHb bonbwmx Tokos (aAe-

CATKM amnep). PasHbIe Npou3BoAUTENU BEIXOAST U3

3TOrO NO-PAa3HOMY — OT MPOCTLIX BUHTOBLIX 3GXKU-
MOB A0 «b6aHaHOB». Ho Hanbonee ya06HBIM SBNISETC PA3bEM
speakON, paspaboTaHHbIN komnaHuel Neutrik AG u3 JluxTeH-
WTelHa.



Paszbémbr paccumTtaHbr Ha 6onbluve
3Ha4yeHus Tokos (Ao 40 AmMnep) B Kax-
AOM KaHane. B Hux npeaycmotpeHa

Y AAHHOrO pasbéma ecTb
OYeHb MOXOXWUIA BAPUAHT

powerCON ana noaknrove-

3awuTa ot NpUKOCHOBEHUA K KOHTAK-
HUS 3M1eKTPonUTaHUS. 3TU

TaM, @ TaKXe 3aLENKa OT CIyYarHoOro .
. pa3bembl HECOBMECTUMDL.

OTKIIFoYeHUs. opma pasbema TaKOBG,

YTO ero HeBO3MOXHO MOAKMHOUUTbL He-

NpaBsuNbHO. MIMeroTcs BapUAHTLI € KOSIMYECTBOM KOHTAKTOB OT ABYX

AO BOCbMU, YTO NOKpbLIBAET pasHbIe BAPUAHTLI NOAKIIFOYeHUs AC.

TTpu moHTaxXe Takmx pa3bEMos Ha kabenb 0bs3atenbHO nposepsii
WX COBMECTUMOCTb C OTBETHOM YACTbHO Y YCUNUTENS U aKyCTUYe-
cKol cucTemsl. TTpu BHelwHel NOXOoXeCcTu, B 3aBUCUMOCTU OT KONuU-
4eCcTBa 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-
Lma HeBepHas, MPOCU Y UHXeHepa NPAaBUNbHLIN Pa3beéM ANS MOH-
Taxa.

Ona Tex, KOMy uUHTepecHO

Y pasbémos speakON Homepa KOHTAKTOB BCeraa NoAnNUCLIBAFOTCS
Ha NACTUKOBOWM BCTABKe.

1+ 1+
1- 1- 2-

2+

Yalle Bcero TbI BCTPEeTULLb Pa3bEMBI C ABYMS UM YeTbIPbMS KOH-
TakTamu. [1na noaknrouYeHUs NpoCTbIX KONOHOK UCMOSb3YHOTCS KOH-
TaKTbL «1+» U «1-», K KOHTaKTY «1+» noacoeAUHAeTCS KpacHbIW Npo-
BOA, a K «1-» — uépHbIN. [lna 60nee CNOXHLIX NOAKIFOYEHUI,
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Hanpumep, pexmmos 6UamMn UK MocCTa, rae AONOSTHUTENBHO UC-
NOMb3yHOTCA KOHTAKTBI «2+» U «2-», NyJllie CMOTpeTb AOKYMeHTa-
LIMFO U He NyTaTtb.

\
3@ Coset ot Tletpa Tletposuua

TTposoaa B pasbemax speakON 3aXxmMMaroTCS B KOHTAKTBI
CNeunanbHLIMU BUHTUKAMU. Ho npogpeccmoHasbl A0NOMHU-
TeNbHO NPONAUBAFOT MeCTa 3aXMMOB, BeAb TOKU TYT O4eHb
6onblme.

Yalue BCero Ha akycTuyeckmnx kabensx ¢ obenx CTOpoOH yCTAHABU-
BAFOT PA3bEMBI TUMNA «NANA». A HA YCUNUTENAX U GKYCTUYECKUX CU-
CTEMaX MOHTUPYHOT Pa3bEMbI KMAMa».

AKyCTUYeCKUI Kabenb ANs NOAKNFOUYEHUS HU3KOOMHBIX aKy- 1
CTUYECKUX CUCTEM OTNIMYAETCS MOBLILEHHOW NOoLWaabto ce-

YeHUs NpOBOAHUKOB, NO3BONSHOLLE NPOBOAUTL bonblume

TOKU. KOHCTpyKLUs Kabens moxeT 6bITb CGMOW Pa3NUYHOU —
BCTPeYaroTCa Aaxe KOaKCUarbHbIe UCNOoNHeHUus (xoTa

CMBICNA B 3TOM HA TAKUX HU3KUX YacTOTax MpOCTO HeT).

Xunbl Bceraa MapkmpyroTca nmbo LseTom (Ydlle BCero KpacHbIM U
UEPHBIM), 6O OCOBLIMU OTMETKAMM, TAK KaK aKyCTUYECKUe CU-
CTeMbI 0653aTesIbHO HyXHO NMOAKIIFYaTb CUHEPA3HO, TO eCTb OAUHG-
KOBO.

Liucppoeoi 3sykoBO curHan

AHQNOrOBLIW CUTHAN YXe AABHO CTAN NPUBLIYEH, U OH GKTUBHO NpU-
MEHSIeTCa B HALMX CUCTeMax ANA Nepefaqu 3ByKa Mexay yCTpon-
cTBamu. Ho B cammx ycTpoUcTBax BCs 06paboTKa 3ByKa B HacTOALee



Bpems npou3soanTCs B LMgpposom suae. O6paboTka 3ByKa B aHANO-
rOBOM BUAE OCTANAChb, HaBEpHOE, TOSNbKO B O4eHb AOPOTUX CUCTe-
max BbIcokoro knacca Hi-End. M utobbl ymeHblwnTL Konuyectso
Npeobpa3oBaHUM 3BYKA U3 GHAJIOTOBOM (POPMBI B LIUEPPOBYHO U 06-
paTHO, BCE GKTUBHee NpumeHseTca nepenava B Umgpe. TTpasaa,
MOKa HeAOCTAaTOYHO.

Ona Tex, KOMy uUHTepecHO

HeTpyaHo Aoraaatbca, YTO KA4eCTBO 3BYKA NpU Nepenade B LUGpPO-
BOM BUAE OYeHb CUSTbHO 3aBUCUT OT CKOPOCTU MOTOKA LIMGPPOBBLIX
AGHHLIX. Yem 6onblue AGHHLIX NepeAaTh B CEKyHAY, TeM KayecCTBeH-
Hee U ecTeCTBeHHee b6yAeT 3BYK. 9Ta CKOPOCTb Y NMPOPECcCUOHANOB
HQ3bIBAETCA AHINIMUCKUM cnosom Bitrate (YnTaertca kak 6UTpelT).

EcTb HeckonbKo CTAHAAPTHLIX 6UTPETOB ANA Nepeaayu 3ByKa.
TTpocTO 03HAKOMbBCS C HEKOTOPLIMU U3 HUX ANS 06LLero passBUTUS.

128 unu 160 k6uT/c — HaYaNbHLIN YPOBEHb KOAUPOBAHUS MY3bIKU
B qpopmate MP3. TTpu 3TOM NpoOUCXOAUT CXATUE C NOTEPSMU.

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

320 k6uT/Cc — HauBbICLWEE Ka4eCTBO KOAUPOBAHUA B popmaTte MP3.
TTpu 3TOM NpoucxoamT cxatue ¢ notepsmu. TTosTomy npogeccmo-
HasbI He NFO6AT 3TOT POPMAT, BeAib OHU CILIWAT 3TU NOTepu.

400 - 1411 k6ut/c — 6UTpelTLI AN NepeAaymn cxatoro 6e3 no-
Tepb 3BYKa.

18 M6ut/c — 370 6UTpPeliT ANg MAKCUMASTbHO Ka4YecTBeHHOM nepe-
AauM 3ByKa 6e3 cxatus.



N, uTObbI HEMHOTO YCNOXHUTL Tebe XU3Hb, A06aBNHO, YUTO 6UTPenT
6b1BaeT NocTosHHLIM (CBR), nepemerHbIm (VBR) 1 ycpeAHEHHBIM
(ABR). Ho B 3Tom nonpobyit pasobpatbcs camocTosTesnbHO!

Ona Tex, KOMy UHTepecHO

TbI yXe NOHAN, YTO KAYeCTBO LIMCGPPOBOrO 3BYKA 3aBUCUT OT TAKOTO
napameTpa, Kak 6uTpenT. Ho 370 ewé He Bce! KavecTBO 3aBUCUT U OT
TAKOW BESIMUYUHLI, KaK 4acTOTa AUCKpeTU3aLmmn. 3Ta YactoTa onpe-
AenseT KOJINYeCTBO U3MepeHU YpoBHS 3BYKa B CEKYHAY, U U3Meps-
etca 8 Mepuax.

Ans npumepa npuseay HeCKOJSIbKO CTAHAAPTHLIX 3HAYEHWUM 3TOM ua-
CTOTBI, KOTOpbIE MOTYT Tebe BCTPeTUTLCA B HALWMX CUCTEMAX.

8 000 lNu — 370 YacToTa Ucnonb3yeTcs B TesnePoHUU Ans nepe-
AGYU peun.

44 100 lNu — ucnonb3syetca B NpuBbIYHLIX Tebe Audio CD. TTokpbl-
BaeT BeCb ANANA30H CbIWMMBIX YacToT oT 20 ao 20000 lepu.

48 000 MNu — ucnonbsyetcs Ans 3anucu 3syka Ha DVD u ans mar-
HUTOQPOHOB DAT (ecnu TbI CRbIWAN O TAKUX).

Lingpoebie 38yKkOBbIe WUHTep@eiiCh

LinppoBoii 38yK B 60MbLIMHCTBE CNyYaeB NepeAaéTcs COBMECTHO C
BUACOCUMHANOM TaKUMU UHTepppeiicamu, kak HDMI, DP u SDI. Ho
WHOrAa B CUCTEMaX NPUMEHSFOT U CNeumManm3npoBaHHbLIe UHTep-
(peticbl, 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-

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

TTepeaaya curHana NpouseBoAUTCA NO ONTUYECKOMY BOSMOKHY (Yalle
BCero NiacTUKOBOMY) U pacrnpoCTpaHeHO B OCHOBHOM B 6bITOBOM
TexHuKe.

S/PDIF n AES/EBU

Pacwwuepposbieaertca kak Sony/Philips Digital Interface Format. Or-
CHOAQ HeTpyAHO AOraAaThCs, KTO paspaboTan 3TOT (POpMar.

TTpogpeccuoHanbHbIv BapuaHT S/PDIF HasbIiBaeTca UHTepgpeicom
AES/EBU. Audio Engineering Society/European Broadcast Union,
unu Obwectso AyanouHxeHepos/Esponelickuii Paguoseluatesns-
HbIW COHO3 — 3TO OPraHU3ALMK, CTAHAAPTU3UPOBABLUME 3TOT UHTEp-
(peiic.

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).

WHoraa BCcTpeyaroTca rotosble kabenu ¢ pasbémamu RCA opaHxe-
BOTO LiBeTa. 9TO KOaKCUanbHbIe kabenn Ans nepeaayu LMGpOBOro
3Byka. MHe3aa ANS HUX Ha annapatype TaK Xe UMerOT OpaHXeBbIi
uBer.
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JK30TUKA

3pecb HaAo YNOMSIHYTb CreLmngpUyeckme LMgpoBLIE UHTEPEnCh,
KOTOpbIe AenaroT HeKoTopbIe PUpPMBL AN cebsa. Yalle Bcero oHu uc-
Nonb3yHoT B KaYeCTBe Kabenel ANg Nepeaau CUrHanoe O6bIUHYHO
BUTYHO Mapy, HO 3TO He JNTOKASbHAA CeTb U oWnbaTbcs ¢ NoAKNFoYe-
HUeM Henb3A.

Kak npumep, moxHo npusecTtu pupmy BSS c eé npotokonom BLU
Link unu umnppossle koHrpecc-cuctemsl BOSCH ¢ nepenadeli 3syka
no cneumansHomy kabenro DCN.

Tlepep.aqa 3BYKA MO JIOKAJIbHBLIM CeTAM

Kak TbI yXxe NOHaM, 38yK MOXHO Nepeaaath KAk B GHANTOrOBOM, TaK
U B UMposom suae. TTpu 3TOM ANs Nepeaaym 3BYKa HyXHbI OT-
AernbHbIe NpoBoAa (Kpome criyyaes ¢ becnpoBOAHOM Nepeaaveit).
Ho Beab Ha Bcex 06BbEKTaX yxe umeeTcs NOKaNbHAs ceTb ANS MHO-
rMx Apyrux 3aaad. M B nocnenHee Bpems BCe Ydlle UCMOMb3yeTcs
LMpOBAas Nepenaya 38yKa NO CTAHAAPTHLIM NOKANbHLIM BLIYUCIIU-
TeNbHLIM CeTAM C UCMOonb3oBaHWem npoTokona IP. Takyro TexHono-
rMHo paspabaTtbIBasi MHOTME KOMMAHUU, HO TaK MONYYUIIOCh, YTO B
HacToAlLee Bpems NMMAUPYHOLUM pelleHuem cTan npoTtokon Dante
OT GBCTPASIMUACKON KOMNaHUU U3 CuaHes Audinate Pty. Ltd.

TTpoTokon 6b1n paspabotaH 8 2006 roay, Ho camoe

rnasHoe — Kpome MpOTOKOJSIa KOMNAHUS paspaboTtana
BCe He06X0AMMbBIE MUKPOCXEMBI U A0 CUX NOP

BBINYCKAET UX CAMOCTOATENbHO U HUKOMY He AGET NULIEH3UU Ha UX

BbINYCK. C OAHOW CTOPOHBI, MNOXO 6bITb XAAHBIMU, HO C APYrOU —
BCe OTNUYHO paboTaerT!

Ecnu kpatko — 10 MOXHO nepenasatb Ao 1024 kaHanos 3ByKa no
ofHOMY ceTeBOMY Kabento! KoHeuHO, orpaHuYeHuit XeaTaer, Ho



YUYUTLIBATL 3TU OFpaHUYEHUA AOIKEH UHXKeHep NPOEeKTUpPOBLUK CU-
CTEMBL.

BbrrnaauTt Hactpoiika Dante npumepHo (e

[ Master Clocks 10010800

TaK, KaK Ha pucyHke. TToatomy, ecnu Bu- e
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AVLb TAKYFO KAPTUHKY HQ 3KPaHE HOYTOYKA e o
UHXeHepa — TO JIerko Nnoumellb, YTO OH
g
Aenaer. s e

‘voo10800
Censole.
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KommyTaums npouseoamnTCa NpOCTLIM Npo-
CTaBNeHWeM 3enEHbIX ranoyek Ha nepece-
YEHUAX BXOMOB U BBIXOAOB — YTO MOXeT
6b1Tb Npowe? M uTo yaobHO — 3Ta KOMMY-
TaUMS He U3MeHAeTCS NPU BbIKMFOYEHUU NUTAHUA NpUbopoB, Tak
UTO NocIe BKMHOYeHUS CUCTeMBbI BCe BOCCTAHABNUBARTCA KaK 6bINO.

IESRERCR

Kak u Bc€ npoyee, 3TOT NPOTOKOS MOCTOSAHHO PA3BUBAETCA, U YXKe
NOSABUICA BAPUGHT, rae, KpoMe 3ByKa, Nepenaértcs v Buaeo.

Ona tex, KoMy uHTepecHo

Kpome npotokona Dante 6b1nu 1 apyrue NpoTOKOMLI ANS Nepenaqm
3BYKG MO NOKANbHOM ceTU. MHOrMe KOMMNAHUU NLITANUCh NO-pas-
HOMY pelwunTb Npobiembl HenpepLIBHOM NOTOKOBOW Nepeaayu AaH-
HBIX.

3pecb nNpuBeaEH HeNOMHLIN NepeyeHb 3TUX NPOTOKOMNOB, MPOCTO
AN NOHUMGAHUS TOTO, O YEM FOBOPSAT UHXeHepbI, KOraa NpousHocaT
HenoHATHbIE CNOoBa.

CobraNet — cTapbIli NpoTOKON, OAHA U3 NepBLIX peanu3aumii nepe-
AauM 3ByKa no ceTu. TTpakTUYecku yxe He BCTpeyaeTca.



AES67 — HosbIlh npoTokon, paspaboTtaHHbiv B 2013 roay, KoTopbIn
npu3BaH 06 beAUHUTL psa Npelblaylwmx. Ho noka He 0YeHb WUPOKO
pacnpocTpaHeH.

AVB (Audio Video Bridging) — oTkpbITas TexHosiorus, Kotopas nos-
BONSeT nepeAaBath He TONbKO 3BYK, HO U BUAeo. Ho 3ToT npoTokon
TpebyeT MCNONb30BAHUA TONMbKO COBMECTUMBIX KOMMYTATOPOB J10-
KasibHOM ceTu.

SMPTE 2022 — 0auH U3 coBpemeHHbIX OTKpLITBIX MPOTOKOJIOB ANS
cUcCTem BellaHus.

O6paboTtka 3BYyKa

3BYK B UUCTOM BUAE B OYeHb
pefikUX UCKITFOUEHUSX MOXeT
6LITb Cpasy BOCNpOU3BEAEH B
NOMelLLeHUU C HOPMASIbHBIM
pe3ynbTaTtom. Yale Bcero
6e3 06paboTkM cnywaTb No-

NyYeHHbIM 3BYK He OYeHb
KOMOPTHO.

[na 06paboTku 3ByKa Npuaymanu = :
Lenyro Kyuy ycTpoiicTte. Haubonee
PAcNpOCTPAHEHHBIE B MYNbTUMEAUMHBIX CUCTEMAX — 3TO LIUEPO-
BbIe 3BYKOBbIE MpOLIECCOpbI. MIHXeHepbl HaNMXanu B HUX B BUAE
NPOrpAMMHBIX MOAYSel BCeBO3MOXHbIE 6/T0KM — PUNBTPEI, 3a-

AepXKU, 3KBANAU3epbI U nNpodee. M oyeHb yaO6HO NpOCTLIMU ABU-
KEHUAMU MBILKU CO3AABATL CUCTeMy 06paboTKU U KOMMYTALIMK
3BYKA HAKWABIBAS KAPTUHKM Ha pabounii cTon.
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NHoraa npumeHsaoTCa U OTAeNbHbIe YCTpocTBa 06paboTku 3syKa. K
npumepy, NOAABUTENU aKYCTUYECKOM 06paTHOM CBS3M B NOoMelle-
HUSX C MUKPOGOHAMU (KOFAa 3BYK U3 KONMOHOK nonaaaet obpaTtHo B
MUKPOMOH, YCUNIUBAETCA U ONSTb BOCMPOU3BOAUTCS B MOMELLEHUM).
Ho 570 onpaeaaHO TONbKO TOrAQ, KOrAA OTAeNbHOe YCTPOUCTBO pa-
60TaeT Ha NOPSAOK Nyulue YHUBEpCasbHOro LIM(PPOBOro npoLec-
copa.

Ona Tex, KOMy UHTepecHO

Koraa npu HacTporike 38yKa TbI CTOULbL PAAOM C UHXKEHEpOM UMK,
elé Xyxe, CO 3BYKOBUKOM, TO CIBILMLLb KyYy HEMOHATHBIX CIIOB.
3T0 OHW FOBOPST TAK CMeumasnbHo, YTobbI 3anyTaTh Teba U KNueHTa.
TToaToMy KpaTko paclumgpyem HeKoTopble CroBa, YTOBLI MOHUMATD,
0 YEM UAET peub. KcTaTu, 3TW cnoea MoryT 0603HaYaTh Kak oTAenb-
HbIe NpUbopbI, TaK U MeToAbI 06paboTKU NpU NOMOLLM NPOrPAMM B
3BYKOBBIX NMPOLIeCCOpax.

TTOC (TTonasneHue ObpaTtHOM CBA3U) — KOTAQ MUKPOMPOH U KO-
NOHKU HAXOAATCSA B OAHOM KOMHATE, TO 3BYK OT KOJTOHOK MOXeT Mo-
naaath B MUKPOOH, YCUNMBATLCA U CHOBG MOMAAATb B MUKPOCOH.
M Tak no kpyry. TbI CRbIWWULWB HENPUATHLIW FPOMKUM MUCK, U 3TO
Ha3bIBaeTCa BO36yxAeHUeM OT NOMOXUTESIbHOM 06paTHOW CBA3W.
BoTt e€ u ymeHblaroT npu nomowwm npubopos UM Nporpamm no
noaasneHnro obpatHou cea3u. TT0-GHrNMUIMCKU OHU HA3bIBAFOTCS
Feedback Suppressor.

AEC (Auto Echo Canceller) — unu no-pyccku Astomatuueckoe TTo-
AasneHue dxa. Takoe TbI MOXellb YCIbIWATb, KOrAa y4acTByellb B
CeaHce BUAEOKOHepeHLUMU. CHavana TbI FOBOpULLIb, @ HEMHOTO
CMycTA ThI ONATb CALIWULWL cebs U3 AUHAMUKOB. ITO 3X0, KOTOpOe
Hapo ybupatb. TTpubopebl, KOTOpbIe yMeroT 3TO AenaTb, AOCTATOYHO
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Aoporue, Ho ecni Ha 3TOM C3KOHOMUTDL, TO OT 3Xa MOXHO usba-
BUTbCA TOJIbKO HAYLWHUKAMU.

Komnpeccop — 370 He ans asTomobuns. 370 Takas obpaboTka
3BYKa, KOTOpPAs NpU YBENTUYEHUU FPOMKOCTU Ha BXOAE NOCTemneHHo
3ameanseT pocT FPOMKOCTU Ha BbIXOAE. TO eCTb KaK HU KpU4u B
MUKPOOH, Nocsie KOMMNPeccopa TbI HUKOMO He OrNyLWULLb.

JNumutep — oyeHb NOXOX Ha KOMMpPeccop, HO ecnu TOT NJIGBHO
NOAXUMAET MPOMKOCTb, TO 3TOT TYNO OTpe3aeT rPOMKOCTb BbIlle 3a-
AAGHHOrO nopora.

dkcnaHaep — 3TO MeToA 06paboTkM 0bpaTHLIU Komnpeccopy. To
eCTb TUXUI 3BYK OH He TPOraeT, a Yem FpoMuYe TbI MOELLb, TeM eLue
rpomue 6yayT 3BYK Ha BbIXOAe. Tak YTO Aaxe CO CabbIm ronocom
TbI NepekpuymLwb nroborol

FeWT — YTOO6bI He CNBbIWATb TUXUX 3BYKOB B MOMELLEHUU UCMONb3y-
etcsa 31a obpaboTka. TTocne HaCTpoOrikM Nopora Bce 3BYKU TULle
3TOro nopora NpocTo ucyesarot. Hy a Te, KOTOpbIe rpomye — UayT
Aasiblie KaK HU B YEM He bbIBano.

Hykep — 370 npurnylweHue OCHOBHOrO 3ByKa NpU NOSBMNEHUU A0-
nonHuTenbHoro. K npumepy, MOXHO GBTOMATUYECKU MpUrIyLLAThH
MY3bIKY, KOrfia KTO-TO 3arOBOPUIT B MUKPOOH.

SKBanausep — Hy 3TO TbI 3HACLWLb, 9 HAAEHOCb. DTO TO, YTO MeHseT
4aCTOTLI B 3BYKe, TO eCTb OKpAcKy 3ByKa. TTpocTo akBanansepsbl Toxe
6LIBAFOT pasHble, Haubonee YacTble 3TO rpaUyeckue U NnapameTpu-
yeckue.



TToaxnoueHUe HU3KOOMHBIX FPOMKOroBOpUTesien

Ecnu k BbIXOA4Y HU3KOOMHOTO ycunuTens Tpebyetca NoAaKNFOUUTD
HeCKOMMbKO aKyCTUYECKUX CUCTEM, TO 0693aTenbHO HYXHO NOACYU-
TaTb oblee conpoTUBIEHUE NOSTyYeHHOU KOMBUHALUU. ITO MOXHO
cAenatb, 3Has CONPOTUBMEHUS KAXAOM U3 GKYCTUYECKUX CUCTEM, a
TaKXe 3HAA CXeMy CoeflMHeHUs UX Mexay cobou.

TTonyuyeHHoe cymmapHoe conpo-

TUBIIEHWE AONIXHO 6bITb MO0 pas- TTpu NoAKNFOYEHUM HecKosb-
HbIM BLIXOAHOMY COMPOTUBNIEHUIO KMX KOJTOHOK Ha OAWH BLIXOA
yCUNUTENS MOLHOCTM (3TO 3HaYe- yeunutens obssarenHo

HUe BCeraa HanMCaHo B AOKYMeH- CleAn 3a CUH@AsHOCTBEO X

Taumum K ycunuTtento), nubo 6onb-
wum. Ecnn cymmapHoe conpoTue-
neHue AC MeHblue, Yem Y YCUnu-

noaknroveHusa. To ecTb BCe
KOMOHKU AOMXHLI 6bITb NOA-
KNHOYeHbI OAUNHAKOBO.

Tens, To pabota ycunurtens byaer

NPOUCXOAUTL C NeperpysKoi, U ecnn ycunuTesnb He COBCeM NJo-
XOW, TO cpaboTaeT 3awmTa OT Neperpysku. A ecnv ycunutenb nno-
XOW, TO OH yCMelWHO cropuT (B Nyullem cflyyae CropuUT ero BbIXOA-
HOW Kackaa).

Ecnu cymmapHoe conpoTtusneHue AC 6onblue, Yem BLIXOAHOE CO-
NpPOTUBIIEHUE YCUNUTENS, TO HAYEro He CropuT, HO ycunutens by-
AeT pabotaTb ¢ NOHUXeHHbIM KTT[ v He cmoxeT passmeaTb Ty MOLL-
HOCTb, Ha KOTOPYHO PACCYUTAH.

Ansa HarnaaHocTw pacyeéT conpoTtusneHus byaet ans Hambonee pac-
NPOCTPAHEHHBIX BApUAHTOB. [1na ynpolueHus Bce rpOMKOroBopu-
Tenu 6yayT oaHOro TmMna ¢ conpotueneHnem 8 Om.



BapuaHT 1. TTapannenbHoe coeanHeHue AByX MPOMKOrOBOpUTESel

younress 1 ‘

pomkorosopurens 1 Tpomxoroeopurens 2

®opmyna pacyéra obLuero conpoTUBeHUs creayroLas:
1 1 4 1
R R, R,

TToactasnsem sHaveHus Ri u Rz v nonyvaem:

R=1/(1/8 +1/8) = 4 Oma.

ObLee conpoTUBNEHUe aKyCTUYECKUX CUCTEM YMeHbLUUNOCH B 2
pasa.

BapuaHT 2. TTapannensHoe coeanHeHWe HeCKOSbKUX FPOMKOrOBO-
putenen

or
ycunurena 1

pomroroeopurens 1 Tpomkorosopurens 2 pomxoroeopurens N

CunTaeTCca aHANOrUYHO NpeabIAylieMy BapUAHTY:

1—1+1+ +1
R R, R, Ry

Kak BuaHO, napannenbHoe coeanHeHue akyCTUYeCKUX CUCTEM
yMeHbLuaeT ux obluee CONpOTUBIEHUE, NOITOMY OTHOCUTLCS K Ta-
KOMY COeIMHEHUFO HYXHO MAKCUMASIbHO BHUMATESTbHO, YTO6bI He
neperpysuTb U He CKeub yCUnmTens.
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BapuaHT 3. TTocnenosatenbHoe coeanHeHUWe ABYX FPOMKOroBopuTe-

or
yeunurens ‘

'pomkorosoputens 1 pomkorosoputens 2

neu

TyT Bce npocTo. CoNpoTUBIIEHUS FPOMKOTOBOpUTESIEN CYMMUPY-
toTcs:

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

O6luee conpoTtueneHue ysenuuunock. [ins ycunurtens sto 6es-
ONacHo, NpocTo 3BYK byaeT noTulue.

BapuaHT 4. TTocnenosatensHoe coeanHeHUe HeCKOSIbKUX FPOMKO-
rosopuTtenei

or
yeunurens

pomkorosoputens 1 Tpomkorosoputens 2 Fpomxorosoputens N

®opmyna aHanornyHas:
R=R1+R2+"'+RN

TTocnepnoeatenbHoe coeayHeHUe aKyCTUYECKUX CUCTEM YBenTnun-
Baet obluee cCONpoTUBEHUe, NO3TOMY OHO 6osee 6esonacHo. Hu-
4ero He CropuT, HO 3BYYaTb KOMOHKM byayT BCE TULe U TULLe.

77 ™S



BapwaHT 5. TTapannensHo-nocnenosaTtenbHoe coeanHeHe

Takmx KOMBUHALMIA MOXHO NpUAYMATb 6eCKOHeYHO MHOTO, no-
3TOMY paccCMOTpUM ANA Npumepa oaHy Haubonee BepoSTHYHO.

Or
ycunutena ‘

Tpomkorosoputensb 1 Fpomkorosoputens 2

M

Fpomkorosoputens 3 Fpomkorosoputens 4

Takyro cxemy npolue Bcero pasbuTb Ha KyCKU U CYUTATb OTAENbHO.

CHayana rpomkorosoputenu 1 u 2 obbeaAUHUM B OAUH C CONpOTUB-
neHuvem 16 OMm. AHANOMMYHO NOCTYMUM U C TPOMKOTOBOpUTENIMU 3
u 4 c Takum xe obwmm conpoTtusneHuem. [lanee ase nonyyeHHble
rpynnbI FPOMKOrOBOpUTESIel COeAUHUM NapannesibHo, NO3TOMY
CYMTaeM No 3HAKOMOW popmynie:

R=1/(1/16 +1/16) = 8 Om

Kak BuauLb, cNOXHOro HU4ero HeT. TTpoCTO HyXHO NPABUIIBHO pas-
6UTb FPOMKOrOBOPUTENU HA FPYNMbI U MPUMEHUTL K HUM MpOCTbIe
popmynbl. Ho B 60s1ee CNoXHBIX KOMbUHaLUMax NycTb obliee co-
NpOTUBNEHUE CUUTAeT UHXeHep.
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C!) Y BCex KONMOHOK BXOAHbIE KNeMMbI BCeraa nomeYeHsr nmbo
LBeTOM (Yalle BCero KpacHbIM U YEPHBIM), NMU6O 3HaUKamMm
«+» n «-» TTpoBoaa B kabenax AN NOAKNHOUEHUS KOMOHOK
TaKXe UMeroT COOTBeTCTBYHOLME LIBETA: KPACHBIW U YEPHBIN,
nmbo ewwe kakue-nnbo otmeTku. Bpone scé oyesmnaHo, u B
npocTeullem Cryyae KpacHyro Knemmy yCUnuTens KpacHbIM
NpoOBOAOM Kabena HaAo NOAKNFOUYUTL K KPACHOU Krlemme KO-
JNIOHKU U TaK aanee.

Ho TbI BHUMATENBHO PacCMOTPU KAPTUHKU ANS PasHbIX BAPU-
GHTOB MOAKMFOYEHUS, U YBUAULLD, YTO eCTb MecTa, rae Noa-
KNFouaTh NpUAETCS HecTaHAapTHO. O693aTesIbHO YYUTHIBAM
3TO MpU MOHTaXe.

Kak He cxeub KONOHKU U ycunutens?

M KONOHKU, U ycunuTtenb cToaT AeHer. XoueTcs, YTobbl OHU pabo-
TANU AONTO U yMepRM-B-0aMH-AEeH: He nopTunuce. OTcroaa Nossu-
nacb He06x0AMMOCTb B CO6NFOAGHUM NPOCTLIX MPABUIT MPU MOH-
Taxe AC.

Ans 100 unu 70 BonbToBLIX CU- Y aKyCTUYECKUX CUCTEM C TPAHC-
CTeM A0CTAaTOYHO NMpOCYMMUPO- qopmatopom Ha 70 nnu 100
BATb MOLWHOCTU BCEeX NOAKNFO- BonbT vacto umeertca nmbo ne-
UEHHBIX AC U CPABHUTL CYMMY C pexntouaresnb MOWHOCTU, 6o
BLIXOZAHOM MOLLHOCTbHO YCUMU- HeCKObKO KOHTAGKTOB ANA NOA-

Tens. CyMMapHas MOLLHOCTb KO- Kntouernsa. Tloatomy AC moryT

UMeTb pasnmyHbie MOWHOCTU
JIOHOK AO0JTXHa 6bITb pasHa unu P W

< ANS PA3HLIX NPUMEHEHUN.
MeHbllie BBIXOAHOU MOLHOCTU

ycunutens. KoHeyHo, 3a 3TOT
PACYET OTBeYaeT UHXeHep, HO U TbI Clleu BO Bpems MOHTAXA, YTO



CNYyYaliHO He NOAKIFOYUN NIULWHUE KONMOHKU B LIenoYKy. A TaKoe 6bI-
BaeT.

\
@ Coset ot Tletpa Tlerposuua

Koraa moHTUpYyellb BCTpauBaembIe B MOTONOK BLICOKOBOMbT-
HbIe aKyCTUYeCKMe CUCTeMbI, TO 06s3aTenbHO 3apaHee ycTa-
HOBU UX MOLUHOCTb 6O NepeksiFovaTenem, Mbo NpasuUnb-
HBIM MOAKMFOMEHUEM K HYXHBIM KOHTAKTam. Y 60blUMHCTRA
Takux AC nepeknrovaTesib HAXOAUTCS UMEHHO B TOM 4acTu,
KOTOpas npaYeTca 3a NOTONKOM. TToBepb, AOCTABATbL UX MO-
TOM C NOTOJIKA, YTOBLI MONPABUTL 3TY MOLLHOCTb, COBCEM
HeuHTepecHo.

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

[ns HU3KOOMHOM GKYCTUKM BCE HEMHOTO crioxHee. Ecnu Ha BbIxone
yCUNUTens TONbKO OAHA aKyCTUYecKas CUCTemMa — MPOCTO e€ MOLL-
HOCTb AOJIXHA 6bITb 60MblUE UM PABHOU MOLLHOCTU YCUnuTens
(Npy 3TOM BbIXOAHOE COMPOTUBIIEHUE YCUNUTENS U BXOAHOE CO-
NPOTUBIIEHUE AKYCTUYECKOM CUCTeMBI AOSIXHBI cOBNaAath). Y mouwu-
HOCTb y AC HaAO0 cMOTpeTb He NHobYHo, a My3bIKANbHYHO. TONbKO Ha
TAKOW MOLLHOCTU KOJTOHKG MOXEeT UrpaTth A0SITOe Bpems.

Ona tex, KoMy uHTepecHo

My3bIKanbHAas MOLWHOCTL? A YTO, 6LIBAOT U ApyrUe?

TTpeacTassb, Aa. JlFoan Npuaymanu CTONMbKO BAPUAHTOB MOLLHOCTU Y
ycunuTenel U KOJSIOHOK, YTO 3anyTaTbCs B 3TOM Jierye npocToro.
TTonpobyem pazobpaTbcs XOTa 6bI C CAMBIMU XOA0BBIMM.



Ha, KCTaTW, MOWHOCTL Y GKYCTUYECKUX CUCTEM He Bceraa onpene-
nseT ux rpomMKocTb. HyxHo 6paTh BO BHUMAHWE eLlé U TaKoM napa-
MeTp, KaK YyBCTBUTENbHOCTb.

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

RMS (Rated Maximum Sinusoidal) — unu npeaenbHaa cuHycou-
AarnbHas mowHocTb. ToT xe curHan 8 1000 Mepu noaaétca Ha AC u
OHa AonxHa npopaboTtatb He meHee 1 uaca u He cropeTb! To ecTb
WUCNOMb30BATb 3TY MOLHOCTb MOXHO OAUH pa3 U HeAoJsIro, 3aTO CO-
ceau 6yayT AOBOJSIbHBI.

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

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

TTpu noaknroyeHUU Heckonbkux AC K BLIXOAY YCUNUTENS HYXHO
YYUTBIBATb MHOXECTBO NAPAMETPOB, KAK 3TO 6bLII0 OMUCAHO BbIlLE, U
nocne pac4éra obLero conpoTUBMEHU UCMOMb30BATh Te Xe Mnpa-
BMJIQ, YTO U ANS OAHOW QKYCTUYECKOW CUCTEMBI.

C!) [ins HU3KOOMHOM aKYCTUKU O4YeHb BaXHO BbIGUpaATh Mnpa-
BUSIbHOe cedeHue kabens. TTpu HefOCTATOMHOM CeveHUU
NPOBOAHUKA U 60MbLIMX TOKAX MOXeT ONJIAGBUTLCA U30NALUA
kabens (ocobeHHO, ecnu kabenb HekayecTBeHHbIN). Oanble
MOXeT NMPOU3OUTU YTO YrOAHO.



C!) TToaKNHOUYaTb HECKOMbKO HU3KOOMHBIX KOSIOHOK Ha OAWH BbI-
XOf YCUIIUTENS MOXHO TOMbKO NOCSe BINOJSIHEHUs BCeX
KommyTaumii! Henb3s noaknoyatb YacTUYHO COeANHEHHbIE
KONOHKU. HenoHaTHO, Kakoe y HUX ConpoTUBneHue B 3TOT
MOMEHT.

Ona Tex, KOMy uUHTepecHO

MHorve MHOroKkaHasnbHbIe ycunuTenu umerot pexum Bridge. TTpu
paboTe B 3TOM pexume ABa U bonee KaHaMoB 06beAUHAFOTCA B OAMH
ANA yBeSnIMYeHUs MOLHOCTU. TTpU 3TOM TbI AOSIKEH BHUMATENbHO
U3YYUTb UHCTPYKLUFO AN NPABUNBHOIO MNOAKIIFOMEHUS aKYCTUKU B
TAKOM pexume. He nepenyTaih KNemmsl Npu NOAKIFOUYEHUU.

Ona tex, KoMy uHTepecHo

M3penxa TbI cMOXellb BCTPETUTb NOAKMFOYEHUE aKYCTUYECKOU CU-
CTEeMbI K YCUNUTESIHO He ABYMS, @ YeTbIpbMs NpOBOAAMU. Takoe
noaxKntoveHue Hasbisaetcsa Bi-wiring. TTpyu 3TOM HU3KOYACTOTHbIE
AVNHAMUKM NMOAKNFOYAHOTCS OTAESIbHBIMU NPOBOAAGMU OT CpeaHe U
BBICOKOYACTOTHBIX.

Yro 310 AGET? [a npakTuyecku HuYero (U He KMaakTe B MeHs Tan-
kamu). TTpocTo Takoe BCTpeyaeTcs, U UMen npeacTasieHue ob
3TOM...



MsroroeneHue 3BykoBbIX kabenewu

NaeanbHO, ecnu Npyu MHCTANNALMAX UCNONb3YHOTCS rOTOBbIE (Pab-
PUYHbIe 3ByKOBbIe Kabenu. Ho Bcero npeaycmoTpetb TpyAaHO, AG Ya-
CTO U NeHb nNpeaycmatpueatb. O6LIYHO Ha 06bEKTbI NPUXOAUT NpO-
CTO KATYLUIKa MUKPOGPOHHOT O Kabens U ropcTb pa3beMOoB, U 4acTo
AaXe He Tex, KoTopble HyxHbI. [la u npotarueath kabenu 6e3 ycra-
HOBJEHHBIX pa3bEMOB ropasao neryve.

TyT paccmoTpum Hanbonee YacTo BCTpeyaroLmecs BapUaHThI CO-
eAUNHEeHUS aHASI0rOBOrO 3BYKOBOIO CUMHASA U TO, KK NMPABUIIbHO
M3rotasnueatb kabenu. Ml cam noHumaellb, BCex BaGpUAHTOB Npeay-
CMOTpeTb Heslb3s.

Kabenb XLR — XLR

Ecnu kabenb ¢ ABYX CTOPOH UMmeeT
N Y P Y pasbémos XLR npuHaTO K
pa3bembr XLR, TO coeamnHeHue oyeHb
_ NepBOMY KOHTAKTY nNpunau-
NpocToe — MNepBbIN KOHTAKT C nep- BATb 3EMITHO, KO BTOPOMY —
BbIM, BTOPOU CO BTOPLIM, TpeTUU C «ropauMii» CUrHar, a K Tpe-
TpeTbUum. Hy n Xopouwo 6bI npoeoAaa TbeMy — «XONOAHBIUY.

No LIBETaM He nepenyTartb.

MAMA TTATTIA

3eyk uger
TyAa

3emns

«-» WU «XOMOAHBIA»

«» UNU KrOpaumiA»

Takue kabenu nepenaroT 6aNaHCHLIV 3B8yKOBOM curHan. OH pocTa-
TOYHO XOpOLIO 3ALUMLLEH OT NOMeX, MO3TOMY AJIUHA er0 MOXeT



6b1Tb 60nbWOU. TTpU Ka4ecTBEHHOM MUKPOCPOHHOM Kaberie oHa mo-
xeT aocturatb 4o 200 meTpos.

Kabenu ¢ pazbémamum XLR moryT

6bITb TOMBKO «NAMA» — <MAMA», Koraa pasbémsr 0603Ha4aroT
HUKakK no_nperMY. Hy U 3Hasa I'IO-GHI'J'IMI\ZCKM, TO «Nana» nNu-
NpaBUIO HAaNpaeieHUa 3ByKa B Ka- weTea kak male, a «mama» Kak

female. He nepenyTaii!
A KK OTSIMYUTL Nany OT Mambl
nonpobyi AOraaaTbCsa Cam.

6enax c pasbémamu XLR, nerxo
BBIMUCIIUTD, UTO BLIXOA Y MUKPO-
(POHOB BCEraa MoxXeT 6bITb TONbKO
«nana».

\
3@ CoseT ot Tletpa Tletposuua

TTpu navike Bceraa Nposepsii HOMepa KOHTAKTOB, KOTOpbIe
HAMUCAHBI Ha caMux pasbémax. OMNbIT NOKA3LIBALT, YTO Aaxe
B TPEX KOHTAKTAX OYeHb J1erko 3amyTaTbCes.

\/

\
\® Coeet ot Tletpa Tlerpoeuua

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

CoenviHeHWe OYeHb NPOCTOE, COOTBETCTBYHOLWME KOHTAKTLL COeAMHS-
toTCa Apyr ¢ Apyrom. B otnuume ot kabens ¢ pasbémamum XLR sToT
kabenb moxeT paboTaTb B 06e CTOPOHbI.



EEE

- L
III

3emna

CUrHAN «+» I |

CUTHanN «-»

Ha KOHTAKT «+» NOAKNFOYAETCA «ropaYniA» NpoBOA, Ydllie BCero
KPAcHOro LiBeTa, a Ha KOHTAKT «-» NOAKSIKOYAETCA «XONOAHBIN»
NPOBOA, Yallie BCero CUHero LgeTta. To eCTb CUTHAM TyT 6aNaHCHBLIN.

(!) TyT NOKA3aHO NpUMepHOe PacrnonoXeHUe KOHTAKTOB «+»,
«-» U «3emna» B pasbéme BeHukc. Ho 3To pacnonoxeHue y
PasHLIX Npou3BOAUTENed MOXeT 6bITb pasHbIM. TToaTomy
nepea U3roToBneHMem Kkabensa BHUMaTesIbHo NOCMOTPU L0-
KYMEHTALUHO UMY MApKUpPOBKY pasbéma Ha npubopel!

Kabenu XLR — ®eHukc

YacTo npumeHsemble B CUCTEeMax KOMBUHaLMKM pasbeémos. Obpatu
BHUMAHUE, YTO 3TU Kabenu UMeroT HanpassieHWe nepeaayu 3syka, U
3TO HAAO YYUTLIBATH NPU UX UTOTOBIIEHUM.

MAMA

3syKk uaer
TyAa

3emna

K+» U «I'OPSNMI\Z»

«-» UIIU «XOSIOAHBIA»

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



TTATTA

3syK uaer
TyAa
3emna
«-» Unm «XOJ'IOAHbIﬁ»
«+» U <ropaYuUii»

Kabenu XLR — RCA (TronbnaH)

+
1
=

Takue kabenu UMeroT Ha OAHOM CTOpOHe 6aNAHCHBIN CUrHAnN, a Ha
Apyroui — HebanaHcHbIM. Booblwe To npocTo Tak nepexoamTsb ¢ 6a-
NAHCHOrO Ha HebanNaHCHBLIN CUrHAN U 06paTHO He OYeHb NPABUSIBHO,
Hy>eH XOTs 6bI «banyH» (cam Hanau YTo 3710 Takoe!). Ho obbryHO B
WHCTaNNAauMax BCE ynpoLaroT, U Bpoae HUKTO He xanyetcs. TTpa-
BUIbHO CNAATb TaKOW kabenb, rAae Ha 0OAHOU cTOpoHe pasbém XLR, a
Ha Apyroii pasbém RCA, MOXHO TONbKO 3Has HanpaesieHWe nepe-
AAYU 3BYKQ.

MAMA

3syk uaer 4
TyAa

3emna
CcUrHan

A ecnu 3ByK UAET B 06paTHOM HANpaBsieHUU, TO NoSBNAETCa nepe-
MBIYKA MeXAY NEepBbIM U TPETbUM KOHTAKTaMMU.

TTATTA

\ 3syK uaer
TyAa

3emnsa

CUrHan




C!) TTpu nepexopax ¢ 6aNaHCHOrO cUTHANA Ha HebaNAHCHBLIN U
Hao60pOT OYeHb BaAXHO MOMHUTb, KOrAa TpebyeTtca aenatb
NepembIMKY Mexay HeMCnosb3yeMbIM «XONOAHBIMY» (MUHY-
COBLIM) CUMHAMOM U 3eMIIEN.

Ecnu 6anaHcHbIN cUrHan BBIXOAHOW, TO NEepemMbIYKy CTABUTD
Henb3s, UHaYe Nnony4aeTcs, YTo BLIXOA npubopa NpocTo 3a-
KOpauMBaeTCS Ha 3eMITHO, U OH MOXeT CropeTb.

Ecnu 6anaHcHbIN cUrHan BXOAHOM, TO NepembIvKa HyXHa
06s3aTesIbHO, MHa4Ye MOCTOBAS BXOAHAS CXeMa Ha BXoae He
CMOXeT NPaBUIbHO MPUHSATL CUMHAN.

Tak Kak 3aecb nepeaaetcs HebanaHCHLIM 3BYKOBOW CUMHAN, TO 3TOT
Kabenb OTNIMYHO NIOBUT BCe MOMeXU, U AenaTb ero AnNuHHee 5 meT-
pOB OYeHb ONAcHo. M ecnu UHxeHep Ha Oo6bekTe NpOCUT cAenatb
kabenb TaKOro TUMNa 60MbLION ANUHBI, BEXTUBO HAMEKHU emy, YTO
3TO Hexopowo.

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

YacTo nonyyaercs Tak, YTO ANS U3rOTOBIIEHUS NepexoAHoro kabens
¢ HebanaHcHoro Bbixoaa (pasbém RCA) Ha 6anaHcHbIM (pasbeém XLR)
WUCNOnNb3yHOT 6ANAHCHBIM MUKPOMOHHLIW Kabenb. TTpocTo MeHHO
Takoro kabens 06bLIYHO OCTAETCS MHOMO Ha 06bexTe Npu MoHTaxe. B
TAKOM CJlyyae peKkomeHayeTcs AenaTb nepembIuky mexay 1 u 3 KoH-
Taktamu XLR He y 3TOrO pasbéma, a B Camom Hayane Kabens, y
pasbéma RCA, Kak Ha KapTUHKe.



TTATTA

b 3syK uaer
Tyaa

3emna

3emna

CUrHan

AHQIOrUYHO peKomeHAyeTCca NOCTYNaTb U NpU U3roTOBNeHUU Kabe-
neli ¢ APYrUMU KOMBUHALIMAMU pa3bEMOB. M onatb NOBTOPHOCh —
He MepenyTaiA, KOraa HyXHa nepembIYka, a Koraa eé€ 6bITb He
AosxkHo!

Kabenu &eHukc — RCA (TrHonbnax)

Paspenka MAET No Tem xe Npasunam, YTo U y Kkabeneii ¢ pasbemamm
XLR. EauHcTBEHHO, TaK Kak cam ®eHUKC 0AUHAKOB U Ha BXOAE, U Ha
BbIXOZle CUTHANA, HaAO0 BHUMATESIbHO CNeamnTb 3a YCTAHOBKOM 3TUX
kabenen B cucteme. OcobeHHO ecnu 3apaHee CAenaHO HeCKONbKO
Takux Kabenew ¢ nepembIiMKamu U 6e3, TO BHUMATENbHO NpoBepsi
KQXAbIA NPpU NOAKIIFOMEHUU U He nepenyTal.

Ka6enb ans nepenaum 3syka ¢ 6anaHcHoro sbixoaa Ha RCA sernon-
HseTcs 6e3 nepembIvKU.

3syK uaer ‘
TyAa

3emna

CUrHan

AHANOrUYHLIN Kabenb Ana nepeaaym ¢ RCA Ha 6anaHCHBIN BXOA,
TpebyeT HanMunsa NepembIyKu.



d 3syk uaer
TyAa

3emna

CUrHan

Kabenu XLR — Jack 6 mm

[aHHbIe Kabenu MoryT UMeTb BAPUGHTBI KaK € 6ANAHCHBIM CUTHG-
NOM, TaK U C HebanaHCHLIM. TyT HGAO CMOTpeTb Ha pasbem Jack —
OH MOHO UnK cTepeo (UK, Kak TbI Tenepb 3Haelsb, pasbeém TS unu
TRS).

TTpu 6anaHCHOM cUrHane ucnonbsyertcs pasbeém TRS U MUHYcoBOM
CUTHAN pacnauBaeTca Ha KOMeyko Bo3sie TOpLIeBOrO KOHTAKTa.

MAMA

3syk uager

— -
Tyaa s --.:l:b

3emna

«-» NN «XONOAHBIA»

«+» U <FOPAYUA»

M npu cmeHe HanpaesieHUs Nepeaayn 3s8yKa MeHseTcs TUN pasbema
XLR ¢ «mambI» Ha «nany».

TTATTA

3syk uaer

et

3emna

«-» UIIN «XONOAHBIA»

«» UM KFOPAYUA»
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TTpu pacnarike HebanaHCHOrO BAPUAHTA UCMONb3yeTCs pa3bem TUNa
TS.

MAMA

3syk uaer

Tyaa T -.:D

3emna

CUTHanN

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

TTATTA

o

Tyaa

3emna

CUTHanN

O6paty BHUMaHWE — AaHHbIEe Kabenu MMeroT HamnpasneHue nepe-
Aa4M 3BYKa. K cHACTbIO € HUMU OWIMBUTLCS TPYAHO, MPOCTO Pa3bEMBI
XLR He nonyumtcsa BOTKHYTb HENpABUIIbHO.

Kabenu ®eHukc — Jack 6 mm

Paspenka npu 6anaHCHOM CUrHanNe aHANOrUYHa pasaenke kabensa ¢
pasbémom XLR. Ho noaknroyatb roToBbIM Kabesnib MOXHO byaeT B
nobom HanpaeieHUu.

3emna

CUTHAN «+»

CUTHAN «-»
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TTpu usrortosneHumn HebanaHcHoOro kabens He06xoaAUMO BHUMA-
TeNbHO CNlefiuTb 3a HaSIMYMEM MepeMbIYKU.

3syk uaer D ammm—
-|:L

TyAa

3eMna

CUTHAN «+»

M B obpaTHOM HanpasneHuu.

P ———“ S 3syk uaer
e Ty

3emna

CUTHAN «+»

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

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

YacTo ucnonb3yemslii BApUAHT kabena Ana NOAKMHOUYEHUS BBIXOAQ
aHAOroBOMO 3BYKA U3 HOYTBYKA MU KOMMbOTEpa K Npogeccuo-
HAMbHLIM 3BYKOBLIM MPOLIECCOPAM C 6ANAHCHBIMU BXOAGMMU.

Y TTK v HOyT6yKOB 3BYKOBOM BLIXOA BbIMOJIHEH B BUAE rHe3aa Ans
MUHU-[xeka 3,5 Mm (Yalle Bcero ceTs10-3enéHoro LgeTta). B pasb-
€Me NpUcyTCcTBYeT HebaNaHCHBIM CTepeOCUrHan — NeBbIN U NPasbIn
KaHanbI.



. 3eyk uaer
Tyaa

3emna

curHan R

KaHan L KaHan R
(nesbIin) (npaBbIin)
+,- o F
ARN

curHan L

Hu B KOem cnyvae Henb3s pacnaveatb 3TOT Kabenb Kak-TO No-Apy-
romy, Hanpumep, Kak 6anNaHCHLIN. HopManbHOro 38yKa TOYHO He by-

her.

\@
-

CoseT ot Tletpa Tletposuua

TTpuBenéHHas BbIlWwe pacnaiika kabens xopowo paboTaet
TONbKO TOTAA, KOrAG KOMMNbFOTEp HAXOAUTCS PAAOM CO 3BY-
KOBBIM MPOLIECCOPOM. A YTO AeniaThb, eciu Mexay HUMK ecTb
paccTosHue? Beab ANUHHLIV 3BYKOBOM Kabenb cobeper no

nyTv Bce nomexu!

B atom cnyuae npuaértca nobasuTb B cxeMy 2 TpaHCPOpMa-
TOpa, AN N1eBOro U ANs Npasoro KaHanos. M noaknrouatb
UX HYXHO TaK, KaK MOKA3aHO Ha KapTUHKe.

3syk uaer
TyAa

Tpascpopmarop 1

«lopauni» L

KaHan R
(npasbrid)

KaHan L
(nesbrit)

‘H+H_

curHan L
3emna %

«XonoaHerii» L

Tpacgopmarop 2
curHan R

«lopsaunii» R

ol

«XonoaHsIii» R




TpaHcOpMaTopbI AOMXHLL HAXOAUTLCS bNIUXe K KOMMbHO-
Tepy. OHU MOryT 6bITb pasHbIX NpoU3BOAUTENeM, AN NpU-
mepa Hennoxue Bourns SM-LP-5001.

M 3ameTb, 3emnto Ha BXOAAX 3BYKOBOIO NMpOLIECCOpa coeam-
HATb He HyXHO.

Ona Tex, KOMy uUHTepecHO

A uTo byaeT, ecnu cAenatb HenpaBUIbHLIN Kabenb, y KOTOpPOro 3ByK
U3 KOMMNbFOTEpa Yepe3 pasbem MUHU-[Ixek nonaaaeT Ha OAUH KaHan
6anaHcHoro Bxoaa y 3sykosoro npoueccopa? Kak Ha cxeme HUxe.

i —_— 3syKk uaer
‘ vas l T |
3emna
curHan R I X
curHan L

Tenepb TbI 3Haelwb, YTO TaKOoe 6anaHcHLIN 3ByK. M nerko nommélb,

YTO Ha 3BYKOBOW npoLieccop byayT nonaaath NeBbIM U NPABLIN Ka-
HanbI CTepeoCUrHana, KoTopblie oMeHb NOXoxu. M cnelwath Tb 6y-
Aellb TONbKO OBPBLIBKM pasHULILI MeXAY KaHANIaMU, TO eCTb, B OCHOB-
HOM, CTepeo3PeKTbI. A eCNU 3BYK Ha BbIXOAE KOMMbFOTepa MOHO-
(POHUYECKUIA, TO BOOGLLE HUYero CNbIlWaTh ThI He 6yaelwb (Npasag,
3TO B UAeane, OAUHAKOBLIX paANOAeTanel B JIeBOM U NPABOM Ka-
Hane He 6bIBaeT).



Kabenb speakON — speakON

BGPMGHT kabena ANa NOAKNHOYEHUS HU3KOOMHbBIX AKYCTUYECKUX cn-
CTEM K BbIXOAY yCUnutena MOoWwHoOCTU.

LononHuTenbHbIe KOHTAKTLI UCNONb3yrOTCA ANA 6onee CNOXHbLIX
I'IO.D.KJ'II-O"ICHMI\Z, B CAMOM MpPOCTOM CJlyyae OHU He NCNOoNb3yHoTCA. “
He 3a6bIBaMA nponaneaTtb BUHTOBbIE 3AKUMDI, ocobeHHo ecnu ycunum-
Tenb U aKyCTUKa MOLLHbIE.

KoHrpecc-cucremsr

TTpencTasb, uto 3a cTonom cuamT 20 Yenosek, U KAXAOMY HyXeH
CBOU MUKPOPOH. M co cTona HyxHo npoTaHyTb 20 MUKPOGPOHHBIX
kabenen. A ecnu el y Kaxaoro A0MKHA UMeTbCs KHOMKa ANs
BKITFOUEHUS MUKPOOHA, TO HyXxHO ewwe 20 kabenei ynpasneHus. A
Tenepb 3abyAb 3TOT KOWMap. Beab Ana Toro, 4tober He 6b1N10 TAKUX
Bellew, U NPUAYMAIU KOHIPecc-CUCTEMBL.

Mexay nynbtamu (3TO U eCTb MUKPOGOHBI C AOMOSTHUTENbHLIMU
(PYHKLIMAMU) NPOKIaALIBACTCA BCEro OAUH Kabesb No uenoudke. B
60NbWUHCTBE COBPEMEHHBIX KOHrpecc-cucTemMax Ans NoAKNHoYeHUs
ucnonb3syetcsa obbIYHAa BUTAS Napa ¢ pasbemamu RJT-45. Ho B Heko-
TOpBIX CUCTEMAX UCMOJSIb3yeTCs COHCTBEHHBIN HeCTAHAAPTHLIW Ka-
6enb U pa3beMbI K Hemy. M ecnu rotosoro kabens ¢ pasbémamm
HeT, TO Tebe NpUAETCA ero cnasTb.



Pacnavika kabenel LUMgpoBbIX KOHrpecc-cuctem BOSCH

[na usrotosneHus kabenen LUPPOBLIX KOHrpecc-cuctem Bosch
DCN, Bosch DCN NG n BOSCH
CCS 1000D ucnonb3yertcs

TONbKO OPUTUHASbHBIM Kabenb

Ha CTapkIe COBETCKME, Ha CAMOM
Bosch LBB4116/00 (nocTasnsa- P
Aene HemelKUe U Ha3bIBaroTCs

DIN — 70 ecTb OHU CTAHAAPTU3O-

3T Kpyrnble pasbembr, NOXOXUe

eTCca YNaKoBKaMU ANMHOW MO
100 meTpoB) u cneumasnbHere
pasbeémsl Bosch LBB4119/00 c 6

BAHbI HEMELKUM UHCTUTYTOM
Deutsches Institut fiir Normung.

KOHTaKTamu. Pazbeémbr nocras- Cam TepMUH «pazbeém DIN» He
naroTCca Nnapamu — «nana» 03HAYaeT KaKOU-NU60 KOHKpeT-
nnroc «mama». Ha kabene oba- HbIN TUN pasbeéma Ao Tex nop,
3aTesnbHO AOJIKHbI 6bITb pasHbIe NOKa He ykasaH Homep CTaHAApTa.
Pa3bEMBI.

BHUMaTenbHO creau 3a HOMepaMu KOHTAKTOB, OHU 3epKasnbHbLL Y
«nanbI» U «KMAMbI».

MAMA

L‘
|

BuaHo, uto coeamnHarOTCS OAMHAKOBbBIE KOHTAKTLI Y 060UX pasb-
émos. TTpu 3ToM onnéTka 3enéHoro nposoaa (KOHTAKTLI 2) Npunau-
BaeTCs K KOHTakTam 1, a onnértka 6enoro nposoaa (KOHTakThI 4) K
KoHTakTam 5. EcTb ewé obwuin 3kpaH, U OH ¢ obenx CTOpoH Npunau-
BAETCA K KOpMYyCam pasbeéMOos.

™S



\
\® Coset ot Tletpa Tletposuua

\/

3a BCe roApl HY pasy He MOMNAAASIUCL 3TU PA3bEMBI U3 XOPO-
wel nnactmaccel. TToaToMy npu navike X MOXHO nerko ne-
perpeTtb U UCNOPTUTL. YTOBLI KAK-TO YMeHbLNTb 3Ty Npo-
6nemy, nyJe Bcero NAsTb AAGHHLIN Pa3beéM BOTKHYTHIM B OT-
BETHYHO YACTb.

Pacnaika kabenew aHanorosbix koHrpecc-cuctem BOSCH

ITU CUCTeMBI Ceituac BCTpeuaroTCa peaKko, Tak KaKk OHU ycTapenu, Ho
MOMHUTB UX HYXHO.

Ana usrotosneHus kabenen koHrpecc-cuctem Bosch CCS 900 um
Bosch CCS 900 Ultro ucnonbsyercs TONbKO OPUTMHATbHBIN KOM-
nnekT Bosch LBB3316/00, sknrouarowmii B ceba cam kabenb u
Habop pasbemos popmata DIN k Hemy. Pazbémbr umeroT No 7 KOH-
TAQKTOB, PACMONOXEHHBLIX MO Kpyry.

BHUMaTenbHO creau 3a HOMepaMu KOHTAKTOB, OHU 3epKanbHbL Y
«nanbI» U «KMAMbI».

MAMA TTATTA

TTo cxeme BUAHO, YTO COEAUHSAFOTCA KOHTAKTBI C OANHAKOBLIMU HO-
Mepamu y pasbeémoB. PaccmoTpeTb 3TU Homepa 06bIYHO TPYAHO, HO
MOxHO. OHU BCeraa UMeroTCs y Takmx pasbemos. TTpu 3Tom 3KpaH
npunameaeTca K KOHTakTam 2 y oboux pasbemos. Liseta nposoaos



Ha CXemMe COOTBeTCTBYHOT peasibHbIM LiBeTaM NPOBOAHUKOB Y OpUru-
HanbHoro kabensa. He nepenyTaii.
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YnpasneHue mynbTUMeaUUHBIMU
CUCTEMAMU

Ecnu B nomelleHnn oavH Tenesmnsop U NOAKNFOUEHHBIN K HeMy HO-
yT6YK, TO YNpasnsTb 3TUM MOXHO U 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 ynpasneHus — 3TO UMeHHO TO, YTO MpeBpaLLaeT Kydy pas-
HOLUEPCTHOIO 060pYAOBAHUA OT PA3HLIX NPOU3BOAUTENEN B eAUHYHO
3GKOHUYEHHYHO CUCTeMy, a paam 3TOTO U CO3AAFOTCS MyNbTUMeaUI-
HbIe MpOeKThI.

Ona Tex, KOMy uUHTepecHO

YHuBepcanbHbIe CUCTeMbI YnpassieHUs pa3pabaTbIBatOTCA HECKOsb-
KUMU KPYMHBIMU (PUPMAMU U 6ONBLUIMM KONUYECTBOM MENKUX.
Y7061 6bITH HEMHOTO B Kypce 34ecb NpuseAeHbI KOMMNaHUU, Npo-
AYKLMS KOTOPLIX Ydlle BCero BCTpeyaeTcs Ha 06 bektax MynbTume-
Aua.

Extron Electronics

Sdsnsertca npoussoamuTeniem nNpogeccUoHasIbHoOro ayaAuoBu3syarnb-
Horo obopyaosaHus. LLITab-keapTupa KOMNAHUM HaxoaUTCS B AHa-
xavime, wWTtaT KanugpopHua. B 2004 roay KomnaHUa BbIWIG HA pbI-
HOK cuCTem ynpaesieHus. B HacTosliee Bpems OHa NpoU3BOAUT Mpo-
LieccopbI YnpassieHUs, KHOMOYHbIE NaHesnu, CeHCOpHbIe naHesn
NPOrpAMMHbIE pelleHUs.



Crestron Electronics

TTpoussoauTens U AUCTpUbLIOTOP ayAMOBU3YyanbHOrO obopyaosa-
HUS GBTOMATU3ALMU U UHTerpauum, basmpyetcsa B8 Poknu, wrat Heto-
Oxepcu. KomnaHua npoektupyeTt, NPOU3BOAUT U pacnpoCTpaHseT
obopynosaHue, UCcnonb3yemoe Ans ynpasreHus TeXHONoruamm B
KOMMepYeCKUX ayANOBU3YasIbHBIX Cpeax, TaKUX KaK KOHPepeHLi-
3aS1bI, KNACCHI U ayAUTOpUM.

AMX

AMmepuKaHckas kopnopaums us [lannaca, cylwecrtsyrowas ¢ 1982
roaa — KpynHeWwwmin paspaboTymk CUCTEeM UHTErpUPOBAHHOMO
ynpasneHus ayamo- U BUACOTEXHUKOM, cucTemamm besonacHocTy,
KJIMMATUYECKUMU U APYTUMU UHKEHEPHBIMU CUCTEMAMU 3AAHUS.

Kramer Electronics

Komnanus us Mepycanuma (M3pauns), kotopas ¢ 1981 roaa sbrnyc-
KaeT obopyaoBaHUE AN MYJIbTUMEAUNHBIX cucTemM. Cpean HoOMeH-
KJaTypbl U3aenuii ecTb U 060pyaOBaHUE ANS YNPaABReHUs.

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
peLeHUi U AOCTUTILAS MeXAYHapOAHOrO NPOECCUOHANBHOTO
YPOBHS.



CTpyKTypa cUCTeMtI ynpaerieHus

Kaxaas cuctema ynpasneHus Ha Kaxaom obbekTe yHUKanbHa. [syx
OAMHAKOBBIX He 6bIBAET HMKOrAa. Ho oblme YepTbl MOXHO NOMbI-
TaTbCA MOUMATD.

Yalle Bcero cucTema ynpasrieHUs COCTOUT U3 HECKOJIbKUX OCHOB-
HbIX YacTen:

KoHTponnep ynpaeneHus — 3T0 MO3T CUCTeMbI, KOTOpLINM Ynpas-
nseT BCeMU YCTPOUCTBAMU U GHANTU3UPYET UH(POPMALIUIO Npu 06-
weHum ¢ Onepatopom.

MHTepgeiicHbIe ycTpoucTBa — 3TO TO, € Yem obuiaetcs Onepartop,
HG YTO OH CMOTPUT U e HAXUMAET KHOMKU.

McnonHalowme ycTpoucTea — 3TO Te YCTPOMUCTBA, KOTOpbIE AOSKHLI
0TpaboTaTh KOMAHABI OT KOHTPOJepa yNpasreHna YTobbI BLINOI-
HUTb Npuka3 Onepatopa.

CeHcopHas naHenb

YcTpoticTea
KOMMYTaLMm
BUACO

KoHTponnep ynpasneHus
HacTteHHaa naHenb P Pynp

- YcTpolicTea
° @ 06paboTku
006 3BYKQ

TTnaHwer TTpouue
ycTpoucTBa

OnepaTtop 06LWaeTca ¢ CUCTeMOM ynpasrieHUa Yepes crneumnanbHbie
yCTPOUCTBA. DTO MOTYT 6bITb CEHCOPHbIE NaHenu, rae HyXHo A0Tpa-



rMBATbLCS 0 3KPAHA, MOTYT 6bITb NPOCTBIE HACTEHHBIE NAaHenu ¢ Me-
XAHUYECKUMU KHOMKAMU. A MOTYT 6bITb U NNGHLIETLI MU KOMMbHO-
Tepbl C YCTAHOBMEHHbIMU NPOrpaMMamu ynpasneHus. Thl A0SIXKeH
MOHUMATb — 3TU YCTPOUCTBA BCEro NULWLb cpeacTBa oblieHus One-
patopa ¢ KOHTPOJINIEPOM YNPABIIEHUS, OHU CAMU He BLIMOSMHSAFOT HU-
KQKOW MPOrpammel, a NULLb NepeaaroT Ha KOHTPOMep ynpasreHus
komaHabI OnepaTopa u nokassiearoT Onepatopy pesynbTaThl BbI-
NONMHEHUs 3TUX KOMAHA.

TTonyuas oT Yenosexa NpUKA3bI, KOHTPOSIEp YNpaBeHUs (POPMU-
pyeT BHYTpU cebst KOMAHALI ANS KOHKPETHLIX YCTPOUCTB U NepeAaeT
3TU KOMAHALI 3TUM YCTPOUCTBAM MOCPEACTBOM PA3SIUYHBLIX UHTEp-
(peiicos ynpasneHus (Hanpumep, Yepes NOKANbHYHO CeTb UMW UH-
Teppeiic RS-232).

Ona Tex, KOMy uUHTepecHO

Hano ans cebs o4eHb YETKO NOHUMATL NOTUKY paboTbI CUCTEM
ynpasneHus, Aaxe ecniv Tbl He NporpammucT. TToaTomy paccmoT-
PUM NpOCTEULIMIA NpUMep paboTbI TAKOM CUCTEMBI.

OcHoBHas Nporpamma ynpassieHUs 3arpyxaercs nporpammmcTom B
KOHTpOnsep ynpasneHus. B 3To nporpamme onmcaHbl BCe KO-
MGHABI, KOTOpbIE HyXHO MOAABATb HAa UCMOMHSFOLUE YCTPOUCTBA
(Hanpumep, KOMMYTATOPSI, 3BYKOBbIE MPOLIECCOPLI U NpoYee), Bce
KOMQAHZAbI, KOTOPLIMU OB6MEHUBAFOTCS NAHENN YNPaBreHUs C KOH-
TPONINIEpOM, U BCS NOTUKA pabOTbI CUCTEMBI.

Koraa Ha naHenu ynpaeneHus Onepatop HAXMMAET HeKy+o KHOMKY,
TO NOCNeAOoBATESIbHO BLIMOMHSAFOTCA Cheaytolme Waru:

LWar 1: uHpopmaLma 0 HAXATUM Ha KHOMKY NOCTynaeT ¢ naHenm
ynpasneHus B KoHTponsep ynpasneHus. Ecnm 6b1Tb 6051ee TOUHBIM,
TO NepeAaroTCa ABe KOMAHALL — MepBas O HAXATUU Ha KHOMKY, a
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BTOpaAs 06 OTMNYCKaHUWU KHOMKW. B cuctemax ynpasneHus — 3To pas-
Hble cobbiTusal [1ns Yero 310 HyxHO? Bce NpocTo, TONbKO TaK MOXHO
OT/IUYUTL KPATKOE HaXaTUe Ha KHOMKY OT AJIUHHOTO.

LWar 2: KoHTpoNNep aHanu3MpyeT Nosy4eHHyH KomaHay (Unu Ko-
MGHABI), @ TAKXe CMOTPUT Ha TeKylliee COCTOSHUE UCMONMHSFOLWMUX
yCTpoOUCTB. 3aTem OH onpeaenseT, Kakue AeicTBUA TpebyeTcs BbI-
NONHUTD.

War 3: 371 aelictBua (KOMaHABI) OTNPABAAFOTCA UCMOJSTHSFOLLUM
ycTpolicteam (Hanpumep, NepekntounTb BXOA HaO KOMMYTATOpe Unu
YBESIMUYUTb FPOMKOCTb Ha ycunuTtene). To ecTb HaxaTue 0aHOM
KHOMKW Ha NaHenu ynpasrieHUs MOXeT BbI3BATb LiesbIi paa KOMaHA,
ANA pasHLIX YCTPOUCTB B CUCTeMe.

War 4: ucnonHarowme ycTpoiucTBa OTpabaTbIBAFOT 3TU KOMAHALL U
OTNpaeNALOT 06paTHO KOHTpONepy ynpassieHus UHPopMaumo ob
YCMEeLWHOM UMW HeyCMelHOM pe3ynbTaTe BLINOJSIHEHUS KOMAHA.

War 5: koHTponnep aHanu3upyeT OTBeTbI U NPU YCMELHOM BbINO-
HEeHUW KOMAHA 3anUCbIBaeT Y ceba HOoBbIe COCTOSHUS UCMOMHSHO-
LUX YCTPOUCTB.

TTpu HeycnelwHom BbINOMHeHUU (TO ecTb OWMOKAX) KOHTposnep
AOJIXEeH NpeAnpUHATbL Te AeCTBUS, KOTOpbIe ONUCAn NPOrpaMMUCT.
MMeHHO 3TOT MOMeHT U onpefenseT KBanU@PUKaLMKO Nporpammu-
cTa B paspaboTke Nporpamm ynpaeneHus. AHanus u obpaboTka pas-
NUYHBIX Npobriem SBNSeTCcs OAHOM U3 CAMBIX CNOXHBIX 3044aY B
NPOrpPAMMUPOBAHUM.

War 6: npu ycnewHoOM BLINOMHEHUU U NOCSIe COXPAaHeHUs ume-
HEHHBLIX COCTOSHUMN UCMONMHAFOWUX YCTPOUCTB, KOHTpONSep ynpas-
NeHUua nepeAaéT KOMaHAy 06 U3meHeHUU oTobpaxeHUs Ha NaHenu



ynpasneHus. Ecnu aelicteue 66110 HeyCnelHBIM, TO Ha NaHesnb
AONXHO 6bITb BbIBEAEHO coobleHue o npobneme.

War 7: naHenb ynpasneHus nokassisaet Onepatopy HOBOe COCTOS-
HUe CUCTEMbI — U3MeHSIeT LiBeT KHOMKM, 3aXUIraeT UHAUKATOPHBIM
3HAYOK, NULLIET NpeaynpexaaroLLyHo HGAMUCH U T.4.

3TW Warun pacnucaHbl Tak NOApo6HO cneumanbHo, YTober 6bIna no-
HSTHa JIOTUKA paboTbI CUCTeMbI YnpasreHus. M ecnn KHonka Ha na-
HeJIM HUKAK He BKJIFOYaeTCs, AaXe eCniy ThIKaTb B He€ NMOCTOSHHO, TO
Tenepb TbI AOMXKEH MOHUMATb, YTO UMeeTCs Lienas LienoyKa cobbl-
TUW, KOTOpbIE AOJIXHBLI MPOU3OMTU HA PA3HBIX 3TANAX, U OWW6KA Ha
nobom 3Tane MoxeT Nomellatb HOPMANbHOMY BLIMONHEHUHO KO-
MAHABL.

CTaHAaGpTHbIE UHTEpgEeUCH ANA CUTHAIOB YNpasrieHUs

CucTema ynpasneHus UCnonb3yet MHOXecTBO cnocobos Ans nepe-
AAGYU KOMGHA OT KOHTpOmepa K Apyrum ycTpoucteam. Hactb UHTep-
(PeuCcoB ABNSAHOTCA CTAHAAPTHBIMU, NOAACPKUBAEMBIMU Pa3nnY-
HbIMU NpoussoauTenamu. Kpome 3Toro UMeroTcs YHUKaNbHbIE UH-
Teppelicbl, paspaboTaHHbIE KOMMNAHUSMU — NMPOU3BOAUTENAMU Ca-
MUX CUCTEM YNpasrieHus.

BHauane paccmMoTpum cTaHAApTHbIE UHTEP(EMChI, C KOTOPLIMU ThbI
MOXellb Yallie BCero BCTPETUTLCS B HALWMX MPOEKTax.



NHTepeetic RS-232

OAWH U3 CaMbIX CTApLIX UHTep(elicoB ANs nocneno-
BATESIbHOW Mepenaym AaHHLIX. TeKylui BapuaHT RS-
232C cywecTsyer yxe ¢ 1969 roaal B HacToswee
Bpems nepeaasatb Mo Hemy AaHHbIE yXe HeakTy-
anbHO, TaK KaK NOsSBUNUCL 6onee CKOpOCTHbIE COBpe-

MeHHbIEe UHTep@eiChI, HO AN YNPABIEHUS pasfIUYHLIMU YCTPOU-
CTBAMU UHTEpP(EnC A0 CUX NOp OTIIMYHO NOAXOAUT U GKTUBHO UC-

nonb3yeTcs.

Henoctatkom 310r0 UHTeppetica
aBnseTcs Heo6xoAMMOCTb BpYyY-
HY+O HACTPAUBATbL BCE MAPAMETPSI,
HUKAKOW aBTOMATUYECKOM
HACTPOMKU KAK CKOpPOCTU, TaK U
ApPYrux pexmumos Het. TTpocTto
paHblue 06 3TOM Kaxk-TO He 3aay-
MbIBASIUCD.

Ona tex, KoMy uHTepecHo

TTocneposatenbHas nepeaava
AGHHLIX — KOTAQ BCe AaHHbIEe
nepeaaroTcsa No OAHOMY Npo-
BoAy naposo3ukom. TTapan-
NenbHas — KOrAa AaHHbIe be-
ryT NOPLMAMU MO HECKOMbKUM
NPOBOAAGM OAHOBPEMEHHO.

NHTeppeiic RS-232 umeeT HecKOMbKO NapameTpoB HACTPOUKM, KO-

TOpbIe BbIGUPAFOTCA U3 KOHEYHOT O YMCIIa BAPUAHTOB!

CropocTb obmeHa AGHHLIMU 3aAaeTcs B 6oaax (6UTax B cekyHay) U
yalle Bcero BbI6GUpaeTca U3 paaa CTaHAAPTHLIX 3HaveHu (300,
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200).

Konuuectso 6UT AaHHBIX MoxeT 6bITb OT 5 o0 8.

KoHTponb YETHOCTU MOXeT 6bITb YETHBIM (even) UNU HeYETHBIM

(odd).



‘:l.l‘lMHC( cTon-6uta MoXxeT COCTABNATb OAHY, NONTOPLI UNU ABe
ANUTenbHOCTU bUTa.

CaMbIM BAXHBIM SBMSIETCS TO, YTO BCE 3TU NAPAMETpLI Y nepeaat-
YMKQ AOSIKHBI NOSTHOCTLHO COOTBETCTBOBATL MAPAMETPAM Y MPUEM-
HUKQ, UHaYe HUKAKOW Nepeaauu AaHHLIX He byaer.

M3HauanbHO MHTepelic umen cTaHAapTHbIV pasbém DB-25 ¢ 25-+to0
KOHTaKTamu. TTOTOM BCe uallie CTan NPUMEHSITHCS 9-TU KOHTAKTHBIM
pasbem DE-9, KOTOpbIN Mo NpuBLIYKE BCe NPOAOIIXASWN HA3bIBATL
DB-9. Ho celiuac akTUBHO UCMNOSb3YHOTCA TAKXKE KNeMMHUKK Pe-
HUKC, WTeKepsbI mini-Jack v aaxe pasbeéMbI AN NOKANbHLIX CeTeu
RJ-45.

OTcrofa BUAHO, YTO BAPUAHTOB Kabesel Ans 3TOro UHTepgenca mo-
XeT 6bITb BeSIKoe MHOXecTBO. K coxaneHuro, Tak U He NOSBUNOCH
HOPMANbHLIX CTAHAAPTOB, KAKUE pa3bEMBbI AOSKHBL 6bITb YCTAHOB-
NeHbI Ha YCTPOMCTBAX U KAKOM TUM Nepeaadm UCnonb3osatb. YCTos-
NOCb TOJIBKO TO, YTO Y KOMMbIOTEPOB UCMONb3YHOT pasbém DE-9
«nana».

Haubonee yacto npumeHstoTcs kabenu DE-9 «nana» Ha DE-9
«MAama» C pacnamkon Bcero 3-x KOHTAKTOB B MPSMOM BapuaHTe (Bce
KOHTAKTLL HA OAHOM pa3béMe UAYT Ha TaKUe Xe Ha ApYrom):

TTATTA MAMA

o N°tie] o

o olofog

3emns

WU KPOCCOBOM (KOHTAKTBI 2 U 3 UAYT HA KOHTAKTBLI 3 U 2 cooTBeT-
CTBEHHO):

™S



3emnsa

O6paTh BHUMAHUE, YTO KOHTAKT 5 «3emna» nepporo pasbéma Bceraa
COeANHACTCA C GHANOTUYHBIM KOHTAKTOM Y BTOpPOro pasbéma. TTpu-
NauBaTh Kakue-nmbo NpoBOAa K KOpMyCy pasbema He HyXHO, OH He
y4acTeyeT B Nepejaye cUrHana.

Yro Kacaetca HOMepOB KOHTAKTOB, TO NPUCMOTpPEBLUIUCH, MOXHO YBU-
AeTb, YTO OHU OTMeYeHbI OKOJ10 KOHTAKTOB HA NacTUKOBOU
BCTABKe.

Berbpatb NpasunbHyro pacnariky kabens MoXHO TONbKO U3y4uB 4O-
KYMEHTaLUHO, YTOOLI COeANHUTD BLIXOA TX C OAHOM CTOPOHBI Ka-
6ens co Bxoaom Rx ¢ apyrovi U aHanorMyHo B NPOTUBOMONOXHYHO
CTOPOHY.

B 60MblUMHCTBE CUCTEM YNPABIIEHUS BbIXOS [

RS-232 BbInosHeH Ha pasbémax PeHukc. B ﬁﬁﬁ
TAKUX CNyYasx NPUXOAUTCS CAMOCTOATENbHO ——— Y (B¢ ha T

[ RSERAL W Reuvs — W

W3roTaBnMBATH Kabenn ynpasneHus ana
YCTPOUCTB C BXOAHBIM pasbemom Tuna DE-9 «nana»:

TTATTA

- B -

3emna

NN «KMama».
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MAMA

3emna

W onatb obpaluaro BHUMAHWE, Y4TO 2 U 3 KOHTAKTLI MOTYT NpUnam-
BATbCS KAK HA PUCYHKAX, TGK U HAO6OPOT.

Ona Tex, KOMy UHTepecHO

Kak TbI yxe noHan, ans paboter RS-232 0CTaTOMHO TPEX NpOBO-
Aos. Ho nHoraa sctpeyarotcs knemmbl PeHUKC ¢ NATbHO KOHTAK-
TaMU. A U3HAYANBHO Pa3bEM ANS 3TOrO UHTepgelica umen sooblue
25 KoHTakTOB!

TTpocTO y 3TOrO UHTeppeiica UMeeTCa MHOXeCTBO peXXUMOB nepe-
AQUU AGHHBLIX. M NpakTUYeCKkU BCe OHWU MepecTany UCNosb3oBaThCA.
A 0CTanca TONbKO TOT, ANA KOTOPOTO HyXHbI BCEro TpU NPOBOAQ.

YacTo ncnonb3syrot kabenu ¢ pasbémamu eHUKC ¢ ABYX CTOPOH.
Taxkue aenatb Npolue Bcero, Tak Kak KOHTAKTLI MOAMUCAHLL, U HAAO
BCEro NuLWb NpUcoeanHUTb TX K RX B 0AHY CTOPOHY U TaK Xe B 06-
PaTHyHo.

3emna

B oblem paccmatpusaTb MHOrOUMUCIEHHbIE BAPUAHTBI Kabeneu TyT
He UMeeT CMbICNA. Haao BHUMATENbHO YNTATb JOKYMEHTALMIO U TO-
rAa BCe NOMyYuTCs.
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HanbHOCTb Nepeaaun CUrHanoB B 3TOM UHTepgence 3aBUCUT OT BbI-
6paHHOM CKOPOCTU U Ka4YecTBa NPOBOAHUKA, U MOXET AOCTUraTb
1000 meTpoB HG MUHUMGATBHBIX CKOPOCTSX.

Ona Tex, KOMy UHTepecHO

Ucnonb3osatb UHTepgeic RS-232 Ha 6onblwmx aAncTaHUMaX
MOXHO, HO TSHYTb OTAESbHbIN Kabenb AN Hero He oveHb xodetca. K
CYACTbHO, Ha 06beKTax Yallie BCero Thl CTONMKHEWLCA C Nepeaayeis
3TOro curHana mbo Npu NOMOLLM NepeaaTYUNKOB BUACOCUTHANA
(UHXeHepbI AOrAAANUCL CHA6AUTL MHOTUE U3 HUX 3TOU BO3MOXHO-
CTbHO), MU60 C UCNOMb30BAHUEM YANUMHUTENEN MO JIOKANbHOM ceTu,
4TO ropasao yaobHee.

\
@ Coeet ot Tletpa TTeTrpoBuua

OueHb 4acTo Npu U3roTossieHUn kabena RS-232 Ha obbekTe
nucnonb3syetca obpesku BUTOM napsbl. VX Bceraa MHoro octa-
€TCA NPU MOHTAXe CUCTEM.

YT06LI NpUBECTU BCE K HoNee-meHee eAnHOO6pasHOMY BUAY
W He CUMbHO AYMATb, ANs 3eMNU NpeAnarako UCnonb3oBaTb
KOpWUYHeBbIM NPOBOA, a ANA Nepefayy AAHHLIX — OpaHXxe-
BbIM U 3eNEéHbIN KpecT-HakpecT. OcTanbHbIe NpoBoAa nyulue
OTKYCbIBATb, YTOOLI He Meluanu.



\/

\
@ Coset ot Tletpa Tletposuua

Ecnu Ha pasbémax RS-232 tuna $eHuke Bceraa ectb
Haanueu Rx u Tx, n nerko onpeaenuTb NO KAKOMY KOHTAKTY
WAET nepeaada, a No Kakomy npuém, To Ha pasbeémax tuna
DE-9 Takux Haanucel Het. M ecnu AoKymeHTaums yTepsaHa,
TO NMOHATb, KAKOM KOHTAKT NepefaéT AaHHbIEe, a KaKOU UX
NPUHUMGET MOXHO MpU MOMOLLU MYNbTUMETPA.

Hapo Bb16path pexum nsmepeHusl NOCTOAHHOTO HanpsXeHus,
W YEPHBIN LYN MYJIbTUMETPA NOAKIFOUYUTbL K KOHTAKTY 5
(3emne). A KpacHLIM LYy NOM MOCNeAoBaTeNbHO NPUKOC-
HYTbCS K KOHTAKTam 2 U 3. TOT KOHTAKT, rAe ecTb Hanpsixe-
Hue npumepHo -5 BonbT (Mnu -12 BonbT) asnsetcs nepeaat-
ymkom (Tx), a rae HeT HanpsaxeHus — nNpuemHmukom (Rx).
TTOHSTHO, YTO CAMO YCTPOWCTBO NPU 3TOM U3MEpPeHUU
AOIKHO 6bITb BKIHOYEHO.

Ona tex, KoMy uHTepecHo

TTomumo uHTepperica RS-232 B cuctemax mynbTUmeama UCNosb-
3yHOT UHTepelicbl RS-422 n RS-485. OHu He Tak pacnpocTpaHeHsr,
HO HEMHOrO NO3HAKOMUTLCS C HUMU He ByaeT NULLHUM.

UHTeppeiic RS-422 noxox Ha RS-232. Ho k nopTy oaHoro nepeaa-
FOLLLErO YCTPOMCTBA MOXHO NOAKNHOUUTL A0 10 npuHUMarowmx
ycTporcTs. [1na npumepa, k oaHOMY nopTy RS-422 kKoHTponnepa
NOAKNHFOYAETCS HECKOJIbKO BUAEOKAMEp AN UHAUBUAYASIBHOTO
ynpasneHua. B cnyuae ¢ RS-232 Ha KoHTponnepe Heob6xoanumo
651110 6bI UMETb HeCKOMbKO OTAEJIbHLIX MOPTOB AN KAXAOWU Ka-
MepbL.



NHTeppeiic RS-485 asnaetca MHOrotoueuHbIM. [1o 32-X yCTpPOUCTB
Ha OAHOW WWHe MOTYT 06LWaTbcs mexay cOobOoM.

LLuHa USB

CoBpeMeHHbIN YHUBepCasbHbINM UHTepgeiic,
KOTOPLIMN B HALWMX CUCTEMax Ydlle BCero
Ucnonb3yerca ANs HA4YaTbHOrO KOHPUTYpPUPOBAHUS
YCTPOMCTB U 3a5TMBKM NpOLIMBOK. B kavecTse UHTep-
(peiica ynpassieHUs NoKa NpUMeHseTcsl Mano, HO NepcrneKTUBLI y

Hero xopowue. Kabenu Ana 3TOM LWMHBI BLINYCKAFOTCA FOTOBbLIE,
06bI4HO ANUHOM He 6onee 5 meTpos. [1na nepenaum Ha 6onblume
paccToaHus TpebyroTca nmbo cneumanbHere kabenu, nubo aonon-
HUTenbHbIEe YCTPOUCTBA YANTUHUTENU.

CnUCOoK pasbemos, KOTOPLIMU OKAHYUBAFOTCS Kabenu, AOBOMbHO
LWMPOKUM. 3TO HAKONUNOCL NOCTEMNeHHO U3-3a NOCTOSHHOIO MOBbI-
LeHUs CKOpOCTeW nepeaaun u MUHUaTHopusaumm. K cuactero, ceut-
4ac NPOUCXOAUT Nepexoa K eAUHOMY pasbeMy, KOTOPLIM HA3bIBA-
etca USB Type-C, u ecTb Hagexaa, YTo 300napk ¢ kabensmu USB
CKOPO 3GKOHUUTCS.

USB Type-A — nepBbI BHeAPEHHLIN
Pasbeém ANs CTOPOHbI KOHTposnepa
WWHLL (KomnbroTepa).




USB Type-A sepcuun 3.0 — umeer
AONOJSHUTENbHbIE KOHTAKTLL AN
yBenuyeHus ckopoctu. OTnmuaetcs
CUHUM LBeTOM. MOXHO BTHIKATH B
cTapble rHE3Aa, TaK KaK OHW
NOJIHOCTbHO coBMeCTUMBL. TTpocTo
CKOpOCTb byaeT nomeHblue.

USB Type-B — nepBbIi BHeAPEHHLIN
Pa3bEM ANS NOAKIIHOYEHUA YCTPOUCTB
(Hanpumep, NpUHTEpOB).

USB Type-B sepcun 3.0 —
AanbHellwee passuTUe Ans
yBesIMYeHUs CKOpOCTU nepeaaym
AGHHLIX. MiMeeT cuHuii LseT. Ero
Henb3s BOTKHYTb B Pa3béM
npeabIAyLMX BEPCUM, XOTA cTapble
Pa3sbEMbI OTSIMYHO BTLIKGOTCS U
pabotaroT B rHesaax 3.0.

USB Type-C — camas cospemeHHas
Bepcus pasbéma. Kabenb ¢ obeunx
CTOPOH MOXeT UMeTb OAUNHAKOBLIE
pasbeémbl. Ho BbInyckaroTCs U
nepexofHsle kabenu, ¢ OAHOU U3
CTOPOH KOTOPOro HAXOAUTCS Pa3beM
Type-A.

Mini USB — ymeHbLUeHHBIM BApUAHT
pasbéma Type-B. [loBonbHO peakuii.
Yallie BCEro NpUMeHsncs Ans BHEWHUX
KECTKUX AUCKOB. B Hawmx cuctemax
MHOTUe YCTPOUCTBA UMErOT 3TOT NopT
ANS KOHPUTYPUPOBAHUS.



Micro USB — cambIih MUHUATHOPHBIM

I
BAPUAHT pasbéma USB Type-B.
\ M3HavanbHO paspabatbiBanics Ans
COTOBBIX TeSIeqPOHOB U CTAN OYeHb
PacnpoOCTPAHEHHLIM U3-3a 3TOTO.

Micro USB sepcum 3.0 — BapuaHT
Micro USB ¢ aononHUTENbHEIMM
KOHTaKTamm. B ocHosHOM
npuUMeHsaeTca AN NOAKNHOYeHUs
NepeHOCHBIX XECTKUX AUCKOB.

Kctath, nokasaHHbIe TyT pasbeémbr Mini USB u Micro USB 3ameHstoT
pasbém USB Type-B Ha kabenax. Ho, okasbIBaertcs, YTO y NpUBbLIY-
Horo Bcem paszbéma USB Type-A Toxe umetoTcs BAPUAHTLL MUHU U
MUKpo. Ho g ux He Buaen HUKorAaa.

Ona Tex, KOMy uUHTepecHO

TTpocTo ana uHgpopmaumu. Kabenu, KoTopbie UMetOT C OfHOU CTO-
poHbI pasbém USB Type-A, a ¢ apyrot USB Type-C, HeBepHO noka-
3bIBAFOT 6J10KY MUTAHUS BO3MOXHYHO MOLLHOCTb Nepeaayn 3neKTpo-
NUTaHUS. M 370, B HEKOTOPLIX CNy4asx, MOXeT NoBpeanuTb 610K Nu-
TAHUA UMK 3apsxXaemoe YCTPOMUCTBO. AKKypaTHee C MOLUHBIMU 3a-
paaKaMU.

UK ynpasneHue

B MynbTUMeAUIAHBIX CUCTEeMaX UHOMAQ MPUXOAUTCA UCMONb30BATDL
6b1TOBOC O60PYAOBAHUE, U YACTO OHO He UMeeT HUKAKOro Apyroro
ynpasneHus, Kpome NpuUNaraemoro UHPPAKpacHoro nynbta. Yrobbr
3TU YCTPOUCTBA MOTNU paboTaTb B eAUHOM CUCTeme, CMUCOK UHTep-
pevicos aononHunu UK uHteppenicamu.



K cneuvanbHomy BbIXOA4Yy KOHTpOnnepa ynpasne-

HUs noaksrovaetca MK amutTep, npeactasnsro-

< M4 co60M O6bIUYHBIN MHQPAKPACHBIN CBETOAUOA.
% Cam cBeToAmnos 06bIHHO UMeeT PopMy, YAObHYHO
Ans npukneusaHus k UK aatumky Ha yctpoucTee.

CneuuanbHbIe 6U6IMOTEKM COAEPXAT KOMAHALI AN PA3HOro TUNA

YCTpOﬁCTB U NPUMEHAIOTCA NPOrpaMMUCTOM A4 pG6OTbI CUCTEMDL.

OCHOBHBIM HelOCTATKOM TAKUX UHTep-
(pelicoB ABNSeTCS OTCYTCTBUE O6paTHOM
cBa3U. HeBO3MOXHO Y3HATb, B KAKOM pe-
XUMe HaXOAMTCA YnpasrisieMoe yCTpoii-
CTBO B HACTOSLLMUA MOMEHT BpemMeHU.
TToatomy npyUMeHaTb TAKOW UHTepgpenc
B MPOEPECCUOHANBHBIX CUCTEMAX MOXHO
TOJIbKO B KpaiiHem crnyuae.

\
\® Coeet ot Tletpa TletpoBuua

UK unsnyyeHue He
BUAHO O6LIUHLIM B3rnga-
Aom. [ins nposepku pa-
6oTtocnocobHocTU cBe-
TOAMOAA NyuLle CMOT-
peTb Ha Hero Yepes Ka-
Mepy CMapTEOHa.

Ecnu neno Bce-Taku A0OWNO A0 NpUMEHeHUs 3TOro TUna
ynpasneHus ycTpomuCTBaMM, TO CGMBIM BHUMATENbHBIM 06pa-
30M OTHeCUCb K NOATrOTOBKe MeCTa ANl NPUKIeUBaHUS CBe-
ToAnoaa Ha kopnyce npubopa. O6s3aTenbHO O4UCTU U 0bes-
XUpb 3TO MeCTO, TaK KAK MJI0XO NPUKIIEeHHbIN ABYXCTOPOH-
HUW CKOTY CO BpemeHeM MoxeT oTnenutbca. ObuaHo, ecnu
U3-3a TAKOW MeSI04U YCTPOCTBO NepecTaHeT pearposaTth Ha

KOMaHALI oneparopa.



YnpaeneHue nNo nokanbHoM cetu

YacTb ycTporcTs Ans paboThl C BUALO U 3BYKOM UMEHOT CeTeBOU
NOPT, Yepe3 KOTOPLIN MOXHO YNpasnsTb 3TUM YCTPOUCTBOM. KOH-
Tponsiep ynpassieHUs Tak xe umeeT Takoi nopt. TToaTomy aocta-
TOYHO MOAKMFOUUTL BCe YCTpoUcTBa kK kommyTatopy JIBC, HacTpouTb
NpasUIIbHbIE NAPAMETPLI CETU U B NPOrpamme ynpassieHns 3Tu
YCTPOUCTBA CTAHYT AOCTYMHLIMU. OueHb ya06HO.

Ona Tex, KOMy uUHTepecHO

MHorue sugeoxkoaexu BKC umeroT ceteBoli NopT, Yepes KOTOpbI
MOXHO UM ynpaenaTb. HO noYemy-To OT KOHTpOMepa K Koaeky ya-
CTO NpOTSHYT ewwe U kabenb RS-232. HuKoraa He 3aaymebIsancs, No-
Yemy?

CeTeBOW NOPT BUAEOKOAEKA NPAKTUYECKU BCeraa UMeeT BLIXOA B
NHTepHeT, YTOOLI COeAUHATLCA C IFOABMU U3 APYTUX FOPOLOB U
cTpaH. Ecnn 310T NOpT NOAKNFOUUTL K NTOKASIbHOM CeTu ynpassie-
HU4, TO Hexopolume NFoAU CMOryT 3a1e3Tb BO BHYTPEHHIOHO CeTb U
HaspeauTb. A Yepes UHTepgenc RS-232 HuYero caenatb He CMOryT.
TTostomy 6e3onacHee Koaek BoobLe He BKIHOUATb BO BHYTPEHHOHO
NOKAnNbHYHO ceTb.

Pene n CyXue KOHTAKTbI

HexoTopble YCTpOMCTBA — LUTOPLI, 3KPAHbLI, TAMMbI OCBeLeHUs —
ynpasnsatoTca NpocTbIMuU pene. Takue pene 06bI4HO NM60 BCTPOEHbI
B KOHTpOnsep ynpasneHus, nMbo umeroTca B CneumanbHbIX 610Kkax
paclumpeHus. 3Tu pene 06bLIYHO paboTaroT C MANLIMU TOkamu. TTo-
3TOMY NpU He06XO0AUMOCTU KOMMYTALIMK 6ONbLUIMX TOKOB CTABATCA
AOMONHUTESIbHbIE CUNOBLIE pere.



CyXue KOHTAKTLI NO3BOJISFOT MOMYYATb UHPOPMALIMIO O TeKylliem
COCTOAHUU YNpaBNSeMbIX YCTPOCTB. Kak npumep, No UHgpopmaumm
OT KOHTAKTOB-KOHLIEBUKOB Pa3ABMXKHBIX CTEH MOXHO MOHATD, B Ka-
KOM COCTOSIHUM B AQHHBIA MOMEHT HaOXOAUTCS NOMelleHue: pasae-
NeHO OHO Ha OTAenbHbIe He3aBUCUMBIE YaCTU UMW UCMOoSb3yeTca
KaK efiMHOe LieSbHoe NpOCTPAHCTBO. M, B COOTBETCTBUU C 3TUM,
MOXHO GBTOMATUYECKU MeHATb ANrOPUTM YNPaBreHus nomelwe-
Huem. Kpome 3TOrO, K CYXUM KOHTAKTAM YaCTO NOAKMHOMArOTCS AAT-
UMKU NPUCYTCTBUS B MOMeELLEHUW.

CneumanusMpoBaHHbIe WUWHLL ynpaerieHus

CucTeMbI ynpassieHUs UHTerpupyHoT coBeplueHHO pasHoe obopyno-
BaHWe C pasHbIM HasHayeHuem. TToatomy Tebe Ha obbekTe moryT
BCTPETUTLCA HA3BAHUS CMELMAnbHLIX WWH YNpasieHus, 1 YTobsl
MOHUMATb, O YeM peyb, HUXe NnepedncrieHbl HeKOTopbIe U3 HUX.

KNX — KOMMYHUKALIMOHHAS LWWHGA, LUMPOKO UCMONb3yemas ANs aB-
TOMATU3ALMU 3AAHUIN. ITO eAUNHCTBEHHbIN B MUPE OTKPLITHIN CTAH-
AAPT YNpasneHus Ana cnefyrolwmx 351emMeHTOB: OcBellieHue, Ynpas-
NeHve WTOpamMu, OTOMNseHue, ynpasreHue 6bITOBOU TeXHUKOM U
npoyee.

DALI — cTaHAGpTHLIV LMEPOBOM NPOTOKON YNpassieHUs oceelle-
Huem. OyeHb yaobeH B MOHTaXe U HaCTpoUKe, 0CO6eHHO NpU CrNox-
HBIX QNIrOpPUTMAX OCBelleHUs. Bce ycTpocTBa NpocTo coeanHsaoTcs
Mo Lienoyke U UMeroT pasHble aapeca.

0-10B — cTaHaapT perynupoBaHus ocsellieHus B nomelleHusx. Cta-
PLIV GHANOrOBLIV MNPOTOKOJ1, HO YCTPOMUCTBA AJS HEro BCe el BbI-
nycKaroTca.



DMX512 — 310t cTaHAapT 661N pa3paboTaH AN LMPPOBLIX ceTeu
nepenayu AGHHLIX, UCMONb3yeMbIX ANS YNpaBSieHUs CBeToAUNOA-
HBIMW UCTOYHUKAMU CBETA U APYTUMU YCTporcTBamu. Ho uvaule
BCEro OH UCMOMb3yeTCs B KOHLIEPTHOM OCBeLLieHUM, TaK KaK ymeeT
KPAacuBO KpyTUTb pasHOLIBETHbIE MPOXEKTOpLI Ha CLieHe.

YnpasneHue yMHbIM aomom no npotokony KNX NN

Ewe 8 1990 roay 6b1na cospaHa accoumaums EIBA K X
co wTa6-keapTupou B r. bproccens (benbrusg).

OcHoeatenamu 6bINu Takme KOMNAaHUKU, Kak Siemens,

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

1999 rona npousowno obbeanHeHUe 3TOM U ApYrux rpynn B eau-

HY+O accoLMaumio, KOTopas NosnyyMsia HaseaHWe «Accoumaums

KNX>.

KoHeuHo, cuctemer Ha 6ase KNX ualue Bcero npumeHsroTcs B ym-
HbIX AOMAX. HO HeKoTopbIe YacTU 3TUX CUCTEM BMOSHE MOTyT OKa-
3aTbCA U Ha HAWMX 06bexTax.

[ns kommyTaumm o60opynoBaHUS Ydllie BCero UCMOoSb3yeTcs cneum-
QnbHbIM Kabenb, KOTOpbI UMeeT AiBe BUTbIE Napbl CMOWHOro Npo-
BOAHWUKA C 3KPAHOM U3 (POSNbIU U APEHAXHOW NPOBOSIOKOM.

R > - =

3T0T Kabesnb MOXHO NPOTArUBATL NAPANIENIbHO CUNOBLIM NMUTAHO-
WUM Kabenam B Tex xe NoTkax u Tpybax. Bce yctpoiictea Ha WnHe
MOTYT COeAUHATLCA NOCNeAoBATesNbHO UMM 3B8e340U. 3anpelleHo
WUMeTb 3aKOJIbLIOBKU NpU COeAUHEHUU YCTPOICTB.



OaHa napa ucnosnb3yetca ANA Nepeaadu CUrHanoB ynpasneHus.
TTpy 3TOM KpacHbIV NpPOBOA NOAKNHOUAETCSA K KNEMMaM «+», a Yep-
HbIW K KIeMMaM «-»,

Bropas napa valle Bcero ucnosbsyeTcs ANS NOAAYU HU3KOBOMbT-
HOrO HanpsiXeHUs Ha ycTpocTea. Ecnu 3ta napa ucnonbsyercsa B
KauecTBe BTOPOU JIHUW ANS Nepefaqy AAHHBIX, TO TOrAa XKENThIN
NpOBOA UCNOSb3YeTCa KaK «+», a 6esbId KaK «-».

Ana noaxntoveHms k cetn KNX Ha ycTporicteax ume-
FOTCS CbEMHbIE pa3bEMBI KPACHO-YEPHOTO U KENTO-Ce-
poro LBeToB. Bce nposoaa cooTBeTCTBYHOWMX LiBETOB
NOAKISIFOYAOTCS K CBOUM KNEMMAM, TaK YTO OWMNBUTLCS
npU MOHTaxe TpyaHo. Ml camu pa3bembl MOXHO Ha Xoay
CHUMATb C YCTPOUCTB, MpU 3TOM CeTb COXPaHSET CBOHO
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paboTocnocobHOCTb.

d) MHoraa npu MOHTaXe HYXHO BbITAWMTL NPOBOA U3 KIIEMMBI.
Chenatb 3TO MOXHO, HO AeCTBOBATH TpebyeTca OYeHb aKKy-
paTHo. TTpocTo NokpyuuBaii NPOBOA HEMHOTO U TSHU ero.
Cnepau, 4to 6bI OH He obopeancs.

A UTO AenaTb C NMPOBOAAMU KENTHLIM U 6enbIM, ecniu Ha YCTpoUCTBe
HeT cooTBeTCTBYHOlW el KnemmbI? TyT Tebe nomoxet uHxeHep. Ecnu
B CeTU eCTb YCTPOMCTBA C AONOMHUTESIBHBIM NUTAHWEM (a 3TO U
obecneymBaroT AAHHbIE NPOBOAG), TO UX HAAO COEAUHUTL MexXay
coboi NHObLIM Ka4eCTBeHHbIM CMOCOboM. A ecnn Takux HeT, TO
MOXHO MPO HUX 3a6bITb.

Ona tex, KoMy uHTepecHO

YnpaeneHue no npotokony KNX moxet paboTatb ¢ pasnuyHbIMM
cnocobamu nepeaayu AAHHLIX:



o anasneHme C UCNONb30BAHUEM BUTOU napsbr.

. YnpasneHue no CUOBLIM NTUHUAM (TO ecTb Yepe3 0bbIuHbIe
pO3eTKM).

. YnpaeneHue Yepes NOKASIbHYHO CeTb B MOMeLLeHUU.
. YnpasneHue no paavoKaHany.

Kak Buaunwb, WUHa oYeHb yYHUuBepcanbHaa n rmbkas.

YnpaeneHue ocseleHem no npotokosy DALT @

CucTembI OcBelleHUs B COBPeMEeHHbIX opucax Piofal Addressable Lightng Inerface
NOCTOSHHO yCnoxHaroTca. [na skoHomum

3M1eKTPUYECTBA B CUCTEMAX NOABMAFOTCS pasSINUHbIE AATUUKU, UC-
noJsib3yeTcs AMMMUPOBAHUE (NIaBHOE U3MEHeHUe ApKOCTU) UCTOU-
HUKOB CBeTa, BK/TFOYEHWe U BLIKIKOYeHWe no pacnucaHuio. a v
yAobcTBa Npy ynpaeneHUm CBeTOM Takxe HeobXoAUMBL.

TTpu Knaccuyeckom cxeme NOAKMHOUEHUS OCBeLLeHUS XOpOoLIUiA
3NEeKTPUK MOXeT CAenaTb MHOroe, HO pelueHue YacTo bbIBaeT oYeHb
CNOXHBIM U 3anyTaHHLIM. TTonNpobyi NONpPOCUTL 3MeKTpUKa Hapu-
COBATb CXeMy, NO3BONAFOLLYHO BKNFOYUATb U BLIKMHOYATb CBET U3 TPEX
TOYeK OAHOBPEMEeHHO — U TbI CaM BCE MOUMELLb.

[ns ynpolueHus cosaaHus cospe-
MEHHBIX CUCTEM OCBelLeHUs U 6bLN
npuaymaH npotokon DALI. Pa6oTta
Haz NpOTOKONOM Havanacb 8 1998
roay, a yxe ¢ 1999 roaa nossu-
nuck nepsebie DALI-ycTponcTea.

Ha3saHwe npotokona DALT
paclUM@pPOBLIBALTCA KAK
«Digital Addressable Lighting
Interface», uto nepesoauTcs
Kak «Llnpposoti aapecyembrii
UHTEpMenC ocBeLLLeHUS».

TTpakTuyeckm Tebe HyXHO 3HQTD,
UTO KO BCeM CBETUIbHUKAM MPOCTO NOABOAUTCA 3M1eKTpONUTaHUE



230 BonbT U WKHa ynpaefieHUs. A KO BCeM AATYUKAM U BLIKSHOYA-
Tenam NpocTo LWMHA yrpasreHus (OHU Ydlle BCero nNUTaroTcs ot
Heé). U Bce! [anbwe nrobbie AeUCTBUS MOXHO NTerko 3anporpammu-
poBaTb CMNELUAnbHOW NPOrPAMMON U He HYXHO TSHYTb OT pasHbIX
BbIKNFOMATenen OTAenbHbIe NPOBOAA HA pPasHbIE rpynnbl CBETUSIb-
HUKOB.

LunHa ynpasneHus ans npotokona DALI sbInonHsertcs us obbry-
HOro ABYXMPOBOAHOrO Kabens, KOTOpbIA UCMOSIb3YHOT ANA 3NeKTpOo-
nmMTaHus. OT ceveHUs 3aBUCUT MAKCUMASTbHAS AJNTMHG WUWHBL. 3TO
CBSI3aHO C TeM, YTO HanpsxeHWe Ha WuHe Bcero 16 BonbT (aonycka-
etca ot 9,5 no 22,4 BonbTt), U no3TOMY Kabesnb He AOMXeH CUSbHO
BNINATbL HA NaZeHUe HanpsxeHus.

CeuyeHue kabena | MakcumanbHas ANUHG WUHLL

1,56 mm? 300 meTpos
0,75 mm? 150 meTpos
0,5 mm? 100 meTpos

C!) Ans wuHer DALT Henb3s npumeHsaTb BUTYHO napy. CeyeHue
3TOro kabens HepOCTATOUHO A1 HOPMASIbHOW pabOoThI LMHBIL.
YcTpolicTBa AOSIXHBLI NOAKNHFOMATLCS K WWHE NOCNeA0Ba-
TenbHo. Tak Xe AOMYCKarOTCA pasBeTBIIeHUs B THO6OM mecTe.
TTpy 3TOM HU B KOeM Cryyae He AOSIKHO NOSBNSTLCS 3aKOJb-
uosok. TTpoknaaky WuHbL DALT MOXHO BeCTU B OAHOM KO-
pobe ¢ CMNOBLIM NPOBOAOM UMM UCMONb30BATH OAUH Kabenb
C HeO6XOAUMBIM KONUYECTBOM XUJ, TO eCTb UCMONb30BATb
NSTUXUIbHBIV Kabenb. [ina npoknaaku wuHer DALT He Tpe-
byetca cobnroaeHns NonNapHOCTU.

™5



Ona Tex, KOMy uUHTepecHO

B nocneaHee spems aktusHO passusaetcs ctaHaapt DALI-2. Otnu-
UMs CTAPOro U HOBOFO CTAHAAPTA UHTEPECHBI TOJSIbKO Cneumanm-
CTam, Tebe xe AOCTATOYHO 3HATh, YTO B OAHOMN CUCTEME MOXHO UC-
NoJ1b30BATb YCTPOMUCTBA 06OUX CTAHAAPTOB NPAKTUYECKU B NFO6OM
kombuHauuu. TTpocTo ycTporictea DALI-2 nuwarcsa 4actu csoux
BO3MOXHOCTeW U Bce byaeT pabotatb no npotokony DALT.

Ona tex, KoMy uHTepecHo

Cpeav napameTpoB, KOTOpbIe OMUCBLIBAKOT OCBelleHUe B nomelle-
HUSX, UMeeTCa U Tak HasbIBaemas «LiBeToBas Temnepatypa». Tbl
MOXellb YCIbIWATb 3TO NPU pasroBope UHXeHepa C 3aKasumkom. He
3GAyMbIBAICS, YTO 3TO Takoe?

C TOYKU 3peHUs PU3MKK, 3TO Ta TeMnepaTtypa, A0 KOTOpPO HaAO
pasorpeTb abCoNFOTHO YEpHOe Teno (KoToporo He 6bIBaeT), YTO6bLI
OHO CTAJ10 CBETUTLCS C OnpeaAeneHHbIM OTTeHKoM. TToTomy U usme-
pseTcs B rpagycax, npasaa He Llenbcus, Kak TeI NpuBbIK, a Kenb-
BUHG, €CNU ThI elé NOMHULLb, YTO 3TO TaKoe.

Bot Hanbonee TMNUYHbIE LiBEeTOBLIE TeMMepaTypbl, KOTOpbIE Th MO-
Xelwb BCTpeTUTL. TTpocTo Ans ceeaeHus.

800 K — Hauyano BMAUMOro TEMHO-KpPACHOTO CBEYEeHUS pacKanéH-
HbIX Ten

1500 - 2000 K — cBeT nniameHu cereuu



2000 K — HaTpueBas namna BLICOKOrO AaBfieHUs (KenToBaTbIM
CBeT, UMM OB6LIYHO OCBeLLarOT Y IULILI)

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

3000 K — namna HakanueaHua 200 BT, ranoreHHas namna, NFOMU-
HeclleHTHas fiamna Tennoro 6enoro ceeta

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

3800 K — namnebl, ucnonbsyrowmecs Ans NOACBETKU MACHBIX Npo-
AYKTOB B MarasvHe (MMeroT NOBbILWEHHOe COAepXaHUe KpacHoro
LBeTa B CNeKTpe, YTO NOBbIAET anneTUT)

4000 K — nromuHecLeHTHaa namna xonogHoro 6enoro ceeta (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 nongeHb

5600 - 7000 K — nromuHecLieHTHas lamna AHeBHOro cBeTa

6200 K — 65u13kuit kK AHeBHOMY cBeTy

6500 - 7500 K — obnavHoCTb

7500 K — nHeBHOWU cBeT ¢ 60nbLUOV AONel pacCesHHOro OT Yu-
cToro rony6oro Heba (To eCTb He LiBeT CAMOTO COMHLQ)



9500 K — cuHee 6e306n1a4HOe Hebo Ha ceBepHOU CTOpPOHe Nepen,
BOCXOZOM COJHLIa

15000 K — acHoe rony6oe He6o 3umon
20000 K — cuHee Heb0 B NONSAPHBIX WMPOTAX

Kak BuauLb, Yem BbIle TemnepaTypa, Tem CUHee LiBeT, a Yem HUxXe,
Tem KpacHee. XOTs NFOAU U TYT YMYAPUNUCH NepeBepHyTb BCE C HOT
Ha ronosy — LBeT ¢ 6onee HA3KOM TemnepaTypou Ha3LIBAOT TEN-
nbIM, a ¢ 60nee BLICOKOW — XONOAHLIM. BOT u novimu ux nocne
3TOrO...

YnpaeneHue cesetom no npotokony DMX512

70T npoTokon 6b1n paspaboTaH B 1986 roay kak cpeacTso
YNpaBrieHna KOHLEpTHBIMU CBETOBLIMU Npubopamu ¢ pas-

NUYHBIX KOHCOoMel. [lononHUTeNbHO OH NO3BOISET YNpaBnaTh BCe-
BO3MOXHBIMU OKOHEYHBIMU YCTPOUCTBAMU (AMMMepamu, cTpobo-
CKOMAMU, AIMOBLIMU MALUMHAMU U T. A.) OT pasHbIX NpoussoauTe-
new.

Ana nepenauu AGHHLIX UCNOMb3yeTca Kabenb ¢ ABYMS NPOBOAHU-
Kamu B 06LLeM 3KpaHe U C NATUKOHTAKTHBIMU pasbémamu XLR Ha
KoHuax. O6paTn BHUMaHWeE, XOTb Kabenb AN 3TOW WMHLL OYeHb No-
XOX HQ MUKPO(OHHBIM, NPUMEHATb HYXHO TONbKO TOT Kabesnb, KOTo-
PLIN UMeeT B MApKUPOBKE UMIU B NACNopTe Npamoe yKasaHue Ha
BO3MOXHOCTb MCMNOMNb30BAHUA C curHanamm DMX.

Ona Tex, KOMy uUHTepecHO

XoTa cneumgpukaumen npesyCMOTpeHO UCMNONb30BaHUE MATUKOH-
TAKTHOIO pa3beéma, 3TO U3BLITOYHO, U YacTo B 060pYAOBAHUU UC-
MOMb3y+OT TPEXKOHTAKTHBIM pasbém XLR, XoTa 370 U HexopoLwuo.



TTatukoHTakTHLIN XLR 661N BbI6paH ANg 6esonacHocTU. Ero Henbas
CNY4YanHO BOTKHYTb Ha BXOA 3BYKOBOTrO 060pYAOBAHUS U CXeub ero,
UTO BO BpeMs KOHLIepTa Ha CLieHe Nerko MoxeT NMpoU3oUTU.

Ha Bcex npubopax ¢ wuHoti DMX512 pasbem co wrbipamu (nana)
3TO BXOA CUTHASIA YNPABNEHUS, a C THE3AAMU (Mama) 3TO BLIXOA Ha
cnenyrowmii Npubop. TbI NOMHULLB, YTO B 3BYKOBBIX Kabenax 31o
poBHO HaobopoT?

Bo3mOXHbI BApUAHTBI U3rOTOBNEHUS Kabena Kak C MATUKOHTAKT-
HBIMU pasbemamu,

Ynpaensoupmia

TTATTA MAMA
curHan

Curnan (-)
CurHan (+)

3emna

TAK U C TpéXKOHTOKTHbIMM.

TTATTA MAMA

Ynpaenaroupmia
curHan
Curxan (-)
CurHan (+)
3emna

TTpu pacnalike kabens oANHAKOBLIE HOMepa KOHTAKTOB COeAMHA-
roTCa Mexay cobon. MeTannmueckuii Kopnyc pasbeéma HUKyAa Npu-

C0eaunHAaTb He HaAao.

TTpyn He06X0AUMMOCTU MOXHO U3rOTABNIUBATL NepexoaHble Kabenu ¢
TPEXKOHTAKTHBLIX PA3bEMOB HA MNATUKOHTAKTHbLIE.



TTATTA MAMA
Ynpasnsoupia
curHan
CurHan (-)
CurHan (+)
3emna
N Haobopor.
TTATTA MAMA

Ynpasnsoupia
curHan
3emna ) |

% CurHan (+)

CurHan (-)

O6paTtu BHUMAHWE, YTO HanpasieHue Nepeaaym CUrHanos No 3TUM
kabenism Npsmo NPOTUBOMOSOXHO HAMPABIEHUHO Y 3BYKOBBIX Kabe-
new ¢ pasbémamm XLR.

OpuUruHanbHeIe WWHLL YNpasnieHus oT NpousBoAUTesei

Kak Bceraa, kpome CTAGHAAPTHLIX WWH YNpaesieHus, NoaAepxuBae-

MbIX 6ONbLIMHCTBOM KOMMAHWUM, HEKOTOpPbIE (PUPMBL NPUAYMANU U
cobcTBeHHbIe pelleHus. TyT pacCMOTPUM Te LWMHBI, KOTOpbIe MOTYT
BCTPETUTLCA Ha 06BEKTaX B HALMX NPOeKTax.

LLUuHa Cresnet ot Crestron

KomnaHus Crestron ana coeavHeHUs CBOUX YCTPOUCTB KpOMe CTAH-
AAPTHBIX WWH UCMONb3yeT U COeAUHUTESIbHYHO WMHY COBCTBEHHOM
paspaboTku — Cresnet. LLuHa AoBONbHO yAO6HA B MOHTAXe, a ANA
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NpOrpamMMMCTa OHa BOObLLIe nAaeasibHa, TaK KaK MPAKTUYECKn He Tpe-
6yeT HacTpoek. K Tomy xe oHa obecneynBaet NUTAHUEM yAASIEHHbIE
YCTpOICTBA, UTO Tak xe obneryaet paborTy.

KommyTaums BernosiHsertcs Ha pasbémax Tuna EeHuke, To ecTb bes
namku. B kayecTse kabens nyuile BCero UCNOMNb30BATb (PUPMEHHBIN
kabesib ANS 3TOro UHTepelica, Ha KApTUHKe MOKA3aH OAUH U3 BapU-
GHTOB.

Ho ecnu Ha o6bekTe HeT OpUrUHANBLHOrO Kabens, To Bce OTIUMYHO
paboTaeT u Ha CTAHAAGPTHOM BUTOW Nape, NpaBAa NOABNAOTCA HEKO-
TOpbIe OrpaHUYeHus.

Bce ycTpoiicTBa coeanHaroTca napannensHo B OAHY LIenOYKy, C
MAKCUMaIbHOM ANuHOW A0 1,5 KMNoMeTpoB, TO eCTb B Halem Chy-
Uae NPaKTUYECKU HeT OrpaHUYeHUs No ANUHe.

GZY24

PN

KpacHbiti nposoa obecneunBaet anexTpuyeckoe NUTaHUe Hanpsxe-
Huem +24 BonbTa, No YEpHOMY NpoBOAy cOoeauHseTcs 3emns. be-
NbIM U CUHUW NPOBOAA B OPUIMHANBHOM Kabene UMeroT AOMOJTHU-
TenbHYHO 0605104Ky (3KpaH) U3 PONbru U NepeAaroT MHPOPMALIMOH-
HBLIW curHan. Ecam npucmoTpetbes BHUMATENTbHO — OHU YyThb
ToHblwe. O6paTh BHUMAHUE, SKPAH HYXHO NPUCOEAUHUTL K Knemme
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«3eMna» TONbKO B KOHTAKTE Ha OAHOMU cTopoHe. Ecnu cnyyaiiHo 3a-
3eMNUTb ¢ 06enx CTOpOH, TO NpU NIIOXOW 3emrie B 3AaHUU MOryT
BO3HUKHYTb CepbE3HbIe MOMeXMU, U WWMHA MOXeT paboTaTb Hekop-
PeKTHO.

LUuHa AXlink o1 AMX

KomnaHua AMX Tak xe umeeT cobcTBeHHYHO WUHY Ans obbeaunHe-
HUS cBOUX ycTpolicTs. OHa Hasbieaetcs AXIlink.

OpuruHanbHbIe kabenu Ans 3TOW WWHLI NPOU3BOAUT KOMNaHUs Lib-
erty Wire & Cable Inc. (peakas y Hac), Ho cama komnaHus AMX Tak
e peKkoMeHAyeT NpUMeHsTb BUTYHO napy kateropuu 5 nubo cneum-
anbHbIM Kabenb ynpasneHus komnaHum Belden tTuna 8102.

——d

S —

MakcumanbHas auCTaHUMS A0 YCTporucTea moxeT gocturate 1000
MeTpOB, HO Y 3TOW WMHBI UMetoTca bonee CTporue orpaHUYeHus no
MUTAHUIO, MO3TOMY ANUHBI Kabernew HaAOo COrNAcoBLIBATL C UHXe-

HepoM Ha AONYCTUMOCTb.

CoeanHATb YCTPOUCTBA MOXHO KAK B LIeMOYKy, TaK U 3Be3/0MA.
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KpacHbIv nposoa obecneunsaeT NUTaHWeE ¢ HanpsxeHuem +12
BonbT, no yépHomy nposoay coeauHsietca 3emns. benbii U cUHU
npoBoAa NepeaaroT UHPOPMALIMOHHLIN curHan. TTpu ncnonb3osa-
HUU BUTOM NApbI peKOMeHAyeTCa UCMOonb3oBaTh 2 U3 4-x nap, oaHy
ANS NUTAHUS, a BTOPYHO ANS Nepeaadu UHPOPMALIMOHHOIO CUrHana.

LLUuHa eBUS ot Extron

CobCTBeHHYHO WMHY YNpasneHus npuaymana v komnaHus Extron.
OHa BO MHOrOM NOXOXa Ha NpeabIAylime WUHBI, OTIINYUA MUHU-
MQJTbHBI.

CoeinHATb YCTPOMUCTBA MOXHO B LIeMOYKYy. ¥ 406HO TO, UTO 60NbLUH-
CTBO YCTPOMCTB C 3TOM WUHOU UMeeT 2 pasbeéma — BXOAHOU U BbI-
XOAHOMU. DTO CUNbHO 061ervyaeT MOHTAX. He HaAO KPYTUTbL B OAHO
rHe340 (peHUKCa NO HeCKOJIbKy NPOBOAKOB.

990 7

Ecnu Bapyr nossunack He06X0AUMMOCTb pa3BeTBUTL AAHHYHO LWKHY,
TO NpUAETCS CTaBUTL Xab (Takoe cneumanbHoe ycTporicteo). Ho 06
3TOM NYCTb AYMAHOT UHXeHepbL.

[na 3ToM WuHLI KomnaHuen Extron BbInyckaerca cneuuanbHbIN
kabenb STP20-2. M useTa NpoBOAKOB NO CTAHAAPTY MOKA3AHLI HA
KapTUHKe.
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Ho 06b14HO ero 3a6bIBaFOT 3aKA3LIBATH U HAa 06 beKTe NPUMEHSIFOT
06LIYHYHO BUTYHO Napy, U BCE OTNNYHO paboTaer.

Ans ewe 6onbluero ynpoLeHns MOHTaxa
MOXHO UCMNONb30BaTb NepexoaHuk CSC 6,
KaK Ha KapTUHKe. TOraa MOXHO UCMOSb30-
BATb CAMbIE OBbIYHbIE MATY-KOpALL UMK
npocTo obxaTble CTAHAAPTHbIE Kabenu BUTOM Napbl. Ecnu Halipéws

Ha o6beKTe Takue XBOCTUKU, TO 3HOI\;1, KyAa UX NpUMEHUTDL.

M ewé oaHa TOHKOCTb. Afipeca YCTPOCTB Ha AGHHOM LUMHe YCTaHaB-
nuBaroTCa nepexnrodatenamu. M ecnu Tebe He 3axoueTcs NOTOM
CHUMATb CMOHTUPOBAHHYHO MaHesIbKy A4S YCTAHOBKM aapeca, TO
Tpebyli OT UHXeHepa, YTO6bI OH BbIAAN aApec ANS HACTPOUKWU nepen
MOHTAXOM.



JlokanbHbIE BbIMMCNUTENbHbIE CeTU

TbI yXe npounTan nNpo BUAEO U Npo 3BYK, @ TAKXE MpO TO, YTO 06b-
eaAunHseT BcE 060pyaoBaHUE B eAUHYHO XUBYHO CUCTEMY, TO ecTb 06
ynpasneHun. A NpUYEM Xe TyT NOKAsbHbIN cetu? Bcé npocto, 3Tn
ceTu (06bIYHO UX KpaTKO HasbiBaroT JIBC) B cOBpemeHHbIX cucTemax
MYJSIbTUMEANA UCNONb3yeTCs OYeHb LMPOKO:

v\ ANns Nepeaayy CUrHANOB BUAEO U 3BYKa
v’ Ans ynpasneHus
v\ AnNg NOAKNHOYeHUs YCTPOUCTB K MHTepHeTy

Ecnu oyeHb ynpocTuThb, TO cama nokasibHas ceTb COCTOUT U3 anna-
paTHOM YacTu (kene3ok u NpPoBOAOB) U NPOTOKOSOB Nepeaaqy AaH-
HbIX. Kak 1 Bo BCex Apyrux selyax, NHFOAU HANSIOAUIU Lenyro Kyudy
CeTeBbIX Xese30K U NMPOTOKOSIOB K HUM. Celuac MHOTUe yxe U He
BCNOMHATcA. MoxHo nouckatb cnoea Token Ring, ATM, DECnet,
ARCnet, FDDI v yauBuTbCs, CKOMbKO BCero 6b1no...

Ho B HacTosLee Bpema MHOroe yTpacsiocs. B xeneskax ¢ nposo-
Aamu nobeaun ctaHAapT Ethernet (UnTaetcs kak J3epHerT). Y bec-
MPOBOAHLIX CUCTEM MOKA CAMBIV pacLiBeT pelleHUU, U Tam Ton-
Ky4Ka, XOTa Ha HebosblUMX paccToaHUsx B nuaepax cenvac Wi-Fi.
Ho 1 3T0 TOXe 3aKOHYUTCA YyTb NO3XKe KaKUM-HUBYAb KpyThIM eau-
HLIM CTAHAGPTOM.



A B NPOTOKOSIAX Nepeaaum AAHHBIX
celi4ac NOBCEMeCTHO pacnpOCTPaHEH HacTo npoTokon owmbo4Ho
Internet Protocol (IP), koTopbrii pas- ~ceisboion | UL e e
pabotanu BuHTtoH Cepp un Pobept

annuot KaH 8 aanexkom 1981 roay.

BEpHO, 3TO HA3BAHUE ABYX
npoTokornos B cTeke. TTpa-
BWJIbHO Ha3sbIiBaTb IP npo-
Ha TekyLMA MOMEHT aKTUBHO MpuU- TOKON.

MeHsieTca npotokon sepcun 4. Ha

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

Cneayrowme onucaHUs NpoTokosna byayT oYeHb YNnpoLLeHbI, TOSIbKO
4TO6bLI AATL 6a3oBbIe NOHATUS. Ecnu xodelws y3HaTb 6onee rny-
6oko — 10 NHTepHeT B Nnomolwp, Tem 6onee Ha3BaHWUE NPOTOKOSIA ThbI
yXe 3Haelb.

TTonbITKa YNpPOWEHHO ONUCATb JIOKANbHYHO CeTb

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

Pa6oTta c ceTbro TpebyeT XOpowmnx NpOPecCUOHANbHLIX 3HaAHUI. Ho
HeKOoTOopble OCHOBbI paboThbI ceTelh He06XOAUMO 3HATb U TEXHUKAM,
4TO6BLI NOHMMATL, MOYeMy 3TO BOObLLe paboTaerT.

Ana Hayana oyeHb KpaTKo onuLem ceTeryro moaenb OST (Open
Systems Interconnection Basic Reference Model — basoeasa 31a-
noHHasa Mogaenb Bsaumopevictema OTKpbITbIX CUCTeM). Ta MOAenb
SBNSETCA OCHOBOW AN NOHUMAHUA paboThl ceTel.

Mopenb cOCTOUT U3 CeMU YpOBHel, pacnoNOXeHHbIX ApYr HaA ApY-
rom. KaxabI ypoBeHb BHYTpU OAHOM CUCTEMbI B3AUMOAEIACTBYHOT C
BEPXHUM U HUKHUM OT Hero YpOBHAMU. A eCriU CUCTeM HeCKOIbKO,
TO YpOBeHb OAHOU CUCTEMbI MOXeT B3AUMOAEICTBOBATL TOJIBKO C



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

AeT xyxe.
YposeHb
P 5 Ha3saHue
OBHS
mopenu YP
7 TTpuknaaHon
6 TTpeactasneHus
5 CeaHcOBbIN
4 TpaHcNOPTHBIM
3 CeteBoi

KpaTtkoe onucaHue

Ha 3tom ypoBHe paboTaroT Te MpOTOKOSIbI
W NPOrPaMMBI, KOTOpbIE MO3BONSAFOT Ka4YaTh
POTKM, CNYLIATb MY3bIKY U YATATb MOYTY.
To ecTb BLINOJSIHAETCS UMEHHO TO, YTO TbI
XoYelllb MONYYUTb OT CeTU.

Ha 3Tom ypoBHe AaHHbIe npeobpasyroTce K
oblemy BUAY, KOTOpLIU NepeAaércsa no
ceTu. Hanpumep, KMHO Ha Xoay MoxeT
CKUMATbCA.

3pecb HAXOAATCA CPeACTBA ANS CO3AAHUS U
NOAAEPXKU CeaHCOB CBA3W. MIMeHHO 3ToT
ypoBeHb obecneymBaeT NOKas HemeLKUxX
Punbmos 6e3 paspbIBOB B CAMOM
WHTepecHOM mecTe.

Ha 3ToM ypoBHe HaxoaaTcs cpeAcTBa Ans
HaAEXHOM nepeaaym AAHHLIX OT
YCTPOWCTBA K YCTPOWCTBY. IMeHHO TyT
HaxoauTcs npoTtokon TCP, oauH U3
MHOTUX NOAOGHLIX. V1 UMEHHO Ha 3ToM
YPOBHe HaXOAUTCA NOPT, KOTOPLIU UHOrAG
NULWYT NOCle aapeca Yepes ABoeTouue:
192.168.1.1:80.

3pecb 3aNUCaHbI aapeca YCTpoucTs (y3nos)
Ans paboTeI ceTW, 3TO YpoBeHb NPOTOKONG
IP. MmeHHO TYyT HaxoauTCs TOT aapec,
KOTOPLIN ThI YacTo BuanwWwbL — 192.168.0.1.
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Ha3saHue
YpOBHs

YpoeeHb
Kpatkoe onucaHue
mopenm

KcTatu, ycTporicTsa, KOTOpbIe Ha3bIBAHOTCS

MapLLpYTU3aTOPAMU, pabOTAFOT UMEHHO Ha

3TOM YpOBHE, B OT/IUYME OT KOMMYTATOpPOB,
KOTOpbIe paboTarOT YPOBHEM HUXe.

3aecb ONUCAHBI NPOTOKONLL Nepeaayu
AGHHLIX Mexay ycTpoucTeamu. MmeHHo
npu yCTGHOBKe CBA3W HA 3TOM YpOBHe
HAQUMHAET MOpraTb 3en1€Has NaMMoYKa Ha
CeTeBOM pasbéme, TO eCTb MAKeTbI MOLWU
HopmanbHo (NuHK ecTb!). U TyT HaxoaaTca
MAC-appeca, koTopble Tebe uHoraa
NPpUXOAUTCA 3aHOCUTL B TABNUYKM.

2 KaHanbHbIN

3aecb onUCcaHbI UCnonb3yemble Kabenu
(MeaHbIe U ONTUYeCKUE), Pa3BEMBI,

1 ®un3nyeckmis 6ecnpoBoaHbIe cUCTeMBI. VIMeHHO TyT
ONUCAHO, KaK packnaabIBaTh NpoBoAa No
usetam y pasbéma RJ-45.

Tenepb Tebe AOIKHO 6LITb MOHATHO, YTO KOTAA MPOUSHOCAT «MNpo-
Tokon TCP/IP», To umeroT B BUAY Cpasy 2 NpOTOKONaA, KOTopble
HaxopaaTca Ha yposHsax 3 u 4 moaenu OSI (10 ecTb NpasusibHee ro-
BOpUTL «npoTokosnbl TCP/IP»). TTpu atom npotokon IP otseyaer
NPOCTO 3a AOCTABKY AAHHBIX, a NpoTokon TCP oTeevaet 3a HaAEX-
HOCTb JOCTABKU AGHHBIX (TO eCTb YTO HUYEro He noTepseTca No Ao-
pore). N BoobLue, B TAKOM Cyvae MOXHO FOBOPUTb, HaNpUmep, U 0
npoTtokone UDP/IP, Ho Tak noyemy-To He roeopaT. Kctatu, npoto-
kon UDP oTeevaeT 3a HeHaAEXHYHO AOCTABKY AAHHLIX, TO eCTb ecnu
MO NyTW YTO-TO MPONANO, TO U PUT € 3TUM. Kak HU CTPaHHO, 3TO
TOXe HYXHO, B YaCTHOCTU, MPU TPAHCIALIMU XKUBOTO BUAEO, BeAb HeT



BPeMeHU XAaTb eCN KaKMe-TO KyCKU KaApOB NponaayT — HYXHO
noKasbIBaTh BUAEO Adrblue.

B yem npeumyLiectBo TaKOM moaenu NocTpoeHus cetTer? B yHusep-
canbHocTU. Koraa TbI OTNpasnselwb NOYTY U3 NOYTOBOM NPOrPAMMBI
Ha ceAbMOM YpOBHe, Tebe cosepLueHHO 6e3pa3nuyHo, Kak oHa byaet
CKAKaTb BHU3 OT YPOBHS K YPOBHFO U OTNPABIieHa Ha NepBom

YypoBHe — Mo meAHOMY MpoBOAY, MO ONTUKe UK BoobLue No coTo-
BOU ceTU. TBOE NUCbMO NPOABUHETCA CBEPXY BHU3 NO BCEM YpOB-
HSM C CeAbMOro A0 Nepeoro, 0bpacTeT Kyyel cneumpuIeckomn uH-
PopMauuu, nepenetTuT Ha APYro KOMMbroTep NFOBLIM BO3MOXHBIM
CNOCoboM U yxe TaM NOAHUMETCS 06paTHO MO YPOBHAM C NMepBoro
NO CebMOM, OUUCTUTCA OT HEHYXHBIX KYCKOB TeXHUYeCKOW UH(Op-
MALUU, U B KOHLIE OKAXEeTCS B MOYTOBOM SlLMKe TBOeM AeByLUKU
(unu TBOETO NApHA).

Kctath, 3Ta moaensb He aBnsetca eauHcTBeHHOU. Kak u Besae, noam
NpUAYMAnU U TyT pasHble BapUaHTLL. TTpocTo AaHHas moaenb
Hanbonee pacnpocTpaHeHa.

TTpotokon IP

Tak nonyunnocs, UTo 3TOT NPOTOKON CTAS CAMBIM PACMPOCTPAHEH-
HBIM, HECMOTps Ha 60nbluOe KONMYecTBO HeaocTaTkos. Ero onuca-
HUe U paboTa C 3TUM NPOTOKOSIOM 3GHUMAET MHOXeCTBO CTPAHULY
AOKYMEHTALMU, HO YUTATb 3TO OYeHb CKYYHO U He COBCeM UHTe-
pecHo.

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



AApec ycTporcTea

TTepBoe, 4TO BCTpeyaeTcs NpU HACTPOMKE YCTPOUCTB C MPOTOKOSTOM
IP — 370 yka3aHue aapeca. Kaxaoe ycTporicteo (y3en) A0NXKHO
UMeTb YHUKANbHLIA aApec B MeCTHOM ceTU, YTobbI OTNIUYaThCs OT
ApYrUX.

B 4-11 sepcuu IP appec npeactasnset coboii 32-6utHoe uucno. Ans
3anNUCKY aApeca NpPUHATA POPMA B BUAE YeTbIPEX AeCATUYHLIX Ymcen
co 3HayeHusmu ot 0 po 255, paspenéHHbIX Toukamm (Hanpumep,
192.168.0.3). Cam appec coCTOUT U3 2-X YacTelh — aapeca NOAcCeTU
W HoMepa y3na (WU, Kak rOBOPAT NPOPECCUOHASbI, XOCTA) BHYTPU
3ToM noaceTw. PaspeneHue Ha 3TW YacTU NPOU3BOAUTCS MACKOM
noaceTu.

Macka noacetu

Macka noacetn — 370 32-x butoeoe yucno. TTo anuHe oHo cosna-
AaeT ¢ ANUHOM aapeca. bnaroaaps macke MOXHO y3HaTb, Kaxkas
yacTb IP-anpeca oTHOCUTCS K afpecy NOACETU, a KaKasa — K aapecy
CAaMOro y3na B 3TOU NOACeTW.

Kak u agpec y3na, Macky NoAceTU 3anUCLIBAFOT B BUAE YeTbIpEX Ae-
CATUYHBIX Yncen 3HadeHuem oT O po 255, pasaenénHbIX ToUKamm,
Hanpumep, 255.255.255.0. CywecTteyeT 1 6onee Kpatkas 3anmch Ye-
pe3 cnel, KOraa K 3HaYeHUHo aapeca AoMMUCLIBAeTCS HoOMep Macku (K
npumepy 192.168.0.3/24). KonuyecTBO Macok orpaHUYeHo, u B Tab-
nULe NpeacTaBieHbl BO3MOXHbLIE BAPUAHTLI. TaK Xe, AN CNpaBku,
YKQ3aHO, CKOJIbKO Y3510B (KOMNbOTEPOB) MOXeT 6bITb B NOACETU

npU UCNONb30BAHHOM Macke.



Macka noacetu

255.255.255.252
255.255.255.248
255.255.255.240
255.255.255.224
255.255.255.192
255.255.255.128
255.255.255.000
255.255.254.000
255.255.252.000
255.255.248.000
255.255.240.000
255.255.224.000
255.255.192.000
255.255.128.000
255.255.000.000
255.254.000.000
255.252.000.000
255.248.000.000
255.240.000.000
255.224.000.000
255.192.000.000
255.128.000.000

Kopotkas
3anmchb

/30
/29
/28
/27
/26
/25
/24
/23
/22
/21
/20
/19
/18
/17
/16
/15
/14
/13
/12
/11
/10
/9

Konuuecteo
yCTpOiiCTB B
noacetm

2
6
14
30
62
126
254
510
1022
2 046
4094
8 190
16 382
32766
65 534
131070
262 142
524 286
1048 574
2 097 150
4194 300
8 388 604



Konuuecteo
Kopotkas <
Macka noacetu yCTpOUcTB B
3anucb
noacetu

255.000.000.000 /8 16 777 212
254.000.000.000 /7 33554 430
252.000.000.000 /6 67 108 862
248.000.000.000 /5 134 217 726
240.000.000.000 /4 268 435 454
224.000.000.000 /3 536 870 910
192.000.000.000 /2 1073 741 822
128.000.000.000 /1 2 147 483 646

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

Ona tex, KoMy uHTepecHo

Ecnu TbI BHUMATENIBHO MOCMOTpULLL Ha TabNULYY MACOK NOACeTew,
TO YBUAULLb KaKMe-TO CTPaHHbIe Yncna. Ha nepsbIn B3rnsa cosep-
WeHHO cnyuYamHbIe U 6ecCMbICNeHHbIe.

Ho BCE NpuxoAuUT B NOPAAOK, eCnu Tl NepeBeAéllb 3TU Yucna U3
NPUBLIYHOW Tebe AeCATUYHOWU CUCTEeMbI B KOMMbFOTEPHYHO ABOUY-
Hy+o. M1 B 3TOl cUCTeMe KaxAaoe AecaTUYHO. YNCO BBIMNAAUT Kak 8
OTAEbHbIX ABOUYHLIX pa3pafoB, HA3bIBAEMBIX 6UTAMU. M KaxAbIN
6UT MOXeT UMmeTb 3HayeHue nubo «0», nnbo «1». BoT Kak BbIrnaasaT
ymcna u3 Tabnuubl B ABOUYHOM BUAe.



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

A Tenepb ellé pas NOCMOTPU Ha Tabnuuy macok. M TbI cpasy nowm-
MELLb, YTO BCE MACKWU BCErAa HAYMHAFOTCA C eAUHUL, U 3aKaHYUBA-
roTCa HyNamu. Y Henb3a eAUHULLL U HYJIU NepemellnBaTb Mexay
cobou. Ta yacTb aapeca, KOTOpas COBNAAAeT C eAUHULIGMU MACKU,
OTHOCUTCS K aapecy NOACETU, a KOTopas COBMNAAAET C HyNSMU, 3TO
aApec KOHKpeTHOro y3a B 3TOW NOACETU.

YTO6bI NOHATb, KAK UCNOSIb3yeTCs Macka NOACETU — Nyulle Nouu-
TaTb CNelmasbHyro nuTepatypy B MHTepHeTe.

LLnto3 no ymonuyaHuro

Nnu Default Gateway no-aHrnutickmu. OdeHb BaxHbIM napametp B IP
ceTax, eCnn YCTPOUCTBA pacnosIoKeHbI B pa3nUuHLIX noaceTax (a
TbI Tenepb 3Haellb, YTO 3TO OMNpeAenaeTcs Mackamu noaceTel). B
3TOT NApameTp Mpu HACTPOUKe 3anNmUCLIBAETCA aApec TOro yCTpOn-
cTea (wnro3a), Ha KOoTopoe byaeT oTnpasneH ceTesol naket IP,
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npeAHasHaYeHHbIN ANS ApYroW NoAceTU. A yxe 3aaadel Wwnkosa by-
AeT OTNpABKAa AGHHOTO NaxkeTa B Apyryro noacets. KctaTtu, 3aaava
CNOXHAs U HACTPOWKA LUNHFO30B — HemnpocTas 3aAava Ans cneumnanu-
CTOB-CETEeBUKOB.

WMHorpa 3Toro napameTtpa HeT, 3HAYUT 3apaHee U3BeCTHO, UTO
yCTPOUCTBA pacnonoxeHsl B OAHOM NoaceTU. Takoe 4acTo BCTpeya-
eTcsa B cUcTemax ynpasrneHua. M ecnu npu HacTpovike MOXHO ocTa-
BMTb 3HAYeHUs NoJa NYCTLIM U NpUBop pyratbca He byaerT, TO OT-
nuyYHo. Ho nepuoauyecku 6bIBaeT Tak, YTO 3TO NoJie Henb3sg OCTaB-
NaTb NYCTBIM, U TYAQ HYXHO BHECTU XOTb KaKOoe-TO 3HayeHue. Y3Hal
3TO 3HAYeHUe y UHXeHepa, BeAb MOAOUAET He BCAKUMA aapec U3 ro-
NOBBI.

Apapec DNS

Ewe oavH napameTp, KOTOPLIU BCTpeyaeTcs npu HacTporike IP ce-
Ten. DNS unum Domain Name System (Cuctema [lomeHHbIX MIMEH) —
3TO pacnpepenéHHas 6a3a AGHHLIX A9 XpaHEeHUS UMEH LOMEHOB.
Ecnu kpaTko — 370 Ta cuctema, KOTOpas NpeBpaTUT UMs CaUTa, KO-
TOpoOe TbI BBOAULb B aApecHou cTpoke (Hanpumep, TMGROUP RU) 8
KOHKpeTHbIM aapec — 31.31.198.50. Aapec DNS — 3710 aapec nto-
60ro AOCTYNHOro cepBepa UMEH, KOTOPLIU MOXeT HaXOAUTLCS B
nrobom mecte 3emHoro wapal

B MyJ'Ile/IMe.D.VIﬁHbIX CUCTeMax Co CTaTU4YeCKUMMU aapecamum 3T1oT
napameTp He HyXeH, BeAb BCe aApeca U TaK yxe U3BECTHbI. Ho uc-
KnHoYeHUsa 6bIBarOT U TYyT.



TTopT TpaHCMOpTHOrO NpOTOKONA

WNHoraa npu HanucaHum IP aapeca MOXHO yBUAETb KakOe-TO YUCno,
HanmncaHHoe Yepe3s asoetoune. Hanpumep, 192.168.1.1:80. 3To
umcno obosHauaeT Homep nopra.

3ayem Tebe HyXHO 3HaTb Takue TOHKOCTU? TTpOCTO ThI MOXeLUb OKa-
3aTbCA Ha 06beKkTe 0AuH, 6e3 uHXeHepa. M npu NoaKNFoYeHUU K He-
KOTOPLIM YCTPOUCTBAM MPUAETCS YKA3bIBATL HOMEp NOpTa, U Nyvlue
MOHUMATb, YTO 3TO TaKoe.

Ha komnbroTepe unu apyrom yctpoiictee, MOAKIFOYEHHOM K CeTu,
MOXeT 0JHOBpeMeHHO paboTaTb HecKoJIbKO npoLieccos (Mnu npo-
rpamm). A aapec y YCTPOMUCTBA BeAb OAUH. M UuTO6LI NOHATL, KaKOMY
npoueccy npeaHasHa4YeH AAHHBIA KOHKPeTHLIW NakeT UHPOpMALUK,
YKa3bIBAFOT HOMep nopTa.

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 BCTpeTUTbCA.

Homep  OnucaHue NpoOTOKONAG, KOTOPOMY HA3HA4YeH AQHHBIU

nopra nopr
21 370 nopt ans npotokona FTP. Mcnonb3yetcs ans
nepenayu Pamnos mexay yCTpomCTBamm.
TTpoTtokon Telnet. Yale Bcero B Hawmx cuctemax
23 UCnosb3yeTcs AN HACTPOUKU U ynpassieHus

yCTPOUCTBAMM.

25 TTpotokon SMTP ana nepeaayn NOYTHI.



Homep  OnucaHue NpoTokona, KOTOPOMy HasHa4eH AGHHLIM
noprta nopt

TTpotokon HTTP ana npocmoTpa caiitos B MHTepHeTe
W BCTPOEHHBIX CTPAHULL YNPABNEHUs Y YCTPOUCTB.
O6paTy BHUMAHUE, YTO 3TOT NPOTOKON
He3aLWWPPOBAHHBIN, U MHOTUe 6pay3epbl
npeaynpexaaroT 06 ONACHOCTU TAKOTO COeAMHEHUS.
Ho ecnu TbI NoAKNHOYAeLbCa K YCTPOUCTBY BHYTpU
ceTu ynpasneHus, To MoXellb UTHOPUPOBATL 3TO
npeaynpexaeHuve.

80

109 | TTpotokon POP2 ana nepenayv noudTh.
110  TTpotoxkon POP3 ans nepeaauu nouThHI.

TTpotokon SNMP ana KoHTpona paboTbl YCTPOMCTB.

161

Penko BcTpevaetcs B HAWMX CUCTEMAX.

TTpotokon HTTPS ans npocmoTpa cantos B8 UHTepHeTe
443 | V1 BCTPOGHHLIX CTPGHL ynpasrieHus y YCTpOCTB.

TTpoToKkon ¢ WUPpoBAHUEM, NOITOMY
npeaynpexaeHui o 6e30NacHOCTU He BO3HUKaET.

N ecnu TbI 3aX0Yellb NOMyYLle y3HaTb 3Ty Temy, To obpatuck B VH-
TepHer.

Ocobble AOrOBOPEHHOCTU

B IP appecaumnu umeetca HeCKONbKO AOrOBOPEHHOCTEN ANS ynpo-
LieHWa paboTbI C CeTbHo.

v' Ecnu y aapeca HasHa4YeHUs BCe ABOUYHbIE 3HAYEeHUS PaBHbI 1,
TO TAKWe NAKeTLI pacChLNAarOTCS BCEM YCTPOUCTBAM B CETU U
HQa3bIBAFOTCS WMPOKOBeLLaTe IbHbIMU. Hanpumep, B ceTu
192.168.5.0 c mackoii 255.255.255.0 naxeT c aapecom
192.168.5.255 noctasnserca Bcem y3nam 31o cetu (Ymcno



255 B IBOMYHOU CUCTEME U BLIMMSAUT KAK BOCEMb eaAUHUL, —
11111111).

v' Aapeca ceteit 10.0.0.0/8, 172.16.0.0/12 n 192.168.0.0/16 s8-
nsroTCA YacTHLIMU (private) U HU 0AUH MapLIPYTU3ATOpP He
BBINYCTUT NAKETLI C TAKUMU aApecamm Hapyxy. Bot otkyaa ya-

CTO BCTpeuatrolmecs Tebe aapeca, KOTOpbIe HAYUHAROTCS C
umpp 10 unum 192.168...

v' Aapeca co 169.254.1.0 no 169.254.254.255 ucnone3syrotcs
ANS GBTOMATUYECKOWN HACTPOMKU CeTeBOro UHTepgeica B Crly-
yae otcyTcTBua cepsepa DHCP. To ecTb, ecnu cepsepa HeT, TO
YCTPOMCTBO CIy4auHBIM 06pa3om BbIbepeT OAWH U3 aapecos
W3 3TOro AMAnNasoHa.

v' Aapec 127.0.0.0 cnyxuT ana obpalleHus ycTpocTea K ca-
momy cebe. Ecnu Bcé ucnpaeHo, To 3TOT aapec obg3aTesibHO
AOJIXEeH MUHroBaTbCe, Befib ceba TO YCTPOMUCTBO AOSIKHO BU-
AeTb Bceraal Ecnu Het — 10 y Hac Npobnemer.

3T0 He BCe AOTOBOPEHHOCTU, HO 3TO TO, YTO MOXET BCTPeYaTbCa Ha
06BbeKkTax mMynbTumeama.

Ona Tex, KOMy uUHTepecHO

TTpu pasroeope ¢ UHXeHepamu TbI UHOTAG MOXellb YCIbIWATb Npo
PasfiNYHbIE KNacchl ceTel. IHTepecHO y3HaTb, YTo 3TO Takoe?

Ha camom pene 370 UCKycCcTBEHHOE AeneHue, NpuayMaHHoe AaBHO
Ans obneryeHus pacnpeaeneHus aapecos. Bce BO3MoxHbIe aapeca
noaenunu Ha 5 knaccos: ot knacca A ao knacca E. OHu otnuya-
FOTCA MepBOV LMPPOL B aapece Tbl Xe NOMHULIL, YTO BCero B aa-
pece 4 UuM@pbI?



Aapeca c 0 no 127 otHocaTca K kKnaccy A, U UX Macka Bceraa
255.x.x.x. C appeca 128 no 191 — 3to knacc B, u macka y atoro
knacca 255.255.x.x. Hy a ¢ aapeca 192 no 223 HaxoauTca knacc C,
U macka y atoro knacca 255.255.255.x. Kctatm, macku Tyt noka-
3GHBI YCNOBHO, He MPUHUMAM UX KaK OKOHYaTesbHbIe.

Yale Bcero TbI BCTpeTULIbCS Ha 0b6bekTax ¢ knaccamm A n C. Knacc
A ucnonb3yetca Ans 60MblNX OPraHU3aLUIA, U UMEHHO B HEM NpU-
cyTcTByeT 3HaKoMbIN Tebe aapec 10.x.x.x. A knacc € HaYMHaeTca co
192-ro anpeca v npumeHseTcs B maneHbkux cetax. 192.168... Hu-
Yero He HaNOMUHaeT?

TTocneaHue 2 knacca UMeroT cneuugUuyeckoe npumeHeHue, U
NYCTb UX U3YyYarOT CNeLmUanmuCTLL.

ABTOMATUYECKAA U py4Has HACTPOMKA NpOTOKONa

He Bceraa yao6HO Npou3BOAUTb HACTPOUKU CETU CAMOCTOSTENbHO.
Hanpumep, npuas B kage COBEpLUEHHO He X04eTCs Y3HaBaTh Te na-
PaMeTpbI CeTU, KOTOopbIe MOMOTYT BbIMTU B MIHTepHeT Yepe3 mecT-
HbI Wi-Fi. TTosToMy UHXeHepbI npuaymanu npoToKos1 aBTOMATU-
YeCKOM HacTpOUKM yCcTpoucTs. HasbiBaeTca aToT npotokon DHCP
(Dynamic Host Configuration Protocol — TTpoTtokon AuHamuueckoit
HacTtpoiiku Y3na).

Ecnu y ycTpolicTea B HACTpOMKaxX CeTeBOM KapTbl BLIGPAHO ABTOMA-
TUYeCKoe NonyYyeHue aapeca, TO OHO ULLeT brMXaliLLnA cepsep
DHCP 1 nonyuaeT OT Hero BCce NapameTpbl AN HACTPOUKU. ITO
Ha3bIBAFOT AUHAMUYECKUM GAPeCOM, TaK KaK MpU Crelyrollem noce-
LLieHWUM TOro Xe Kagpe NOJTyYeHHBIW aApec MOXeT 6bITb coBepLieHHO
Apyrum. Ecnu cepsepa DHCP He 06HapyxeHO, TO yCTPOUCTBO BbIOU-
paeT CryyYaiAHbIN afApec U3 CneumanbHOro Cnucka aapecos (CMoTpu
BbIlE).



B cuctemax ynpasneHus ualie Bcero Nporpammel ynpasnieHus He
MOTYT UCMONb30BATb AUHAMUYECKUE aapeca, U TpebyroT pyYHO
HACTPOMKU CTATUYECKOro aapeca U NPoYUX NapameTpos CeTu.

Ona Tex, KOMy UHTepecHO

MHoraa TbI MOT yCNbIWATb, KK UHXeHep Npu HacTpolike obopyaosa-
HUs 6ypunT, UTO 306LINM NOAHATL cepsep DHCP, u nostomy Huvero
He pabotaeT. U TbI yausnselwsbcs, Beab cpean 060pyaoBaHUS He
6b1110 TAKOrO 60MbLWOrO CepbE3HOr0 KOMMbHOTEPA, KOTOPLIM U HA3bI-
BAETCS CepBepoM.

Ha camom pene 370 HeMHOro He Tak. B coBpemMeHHBIX KnueHT-cep-
BepPHBIX CUCTEMaX CepBepOM HA3LIBAKOT TO, UTO OKA3bIBAET YCNyry, a
KJIMEHTOM TO, YTO 3Ty YCIyry nosnyyaet. To ecTb cepBep — 3TO He-
0653aTenbHO 60bLWOW KOMMBFOTEP, A 3TO MOXeT 6bITb MasieHbKas
NpOrpamma Ha TBOEM HOYTOYKe Un BOObLLe BCTPOEHHAA PYHKLUA B
KOMMyTaTope.

TTouemy xe 60nbluMe KOMNbFOTEpLI Ha3bIBAFOT cepepamu? [a npo-
CTO NO NPUBLIYKE, Befib OHU He NpeAHa3Ha4YeHbI AN UHAUBUAYASIb-
HoM paboTbr. OCHOBHOM UX 3aAa4elt sBnseTcs npeaoctasneHue
ycnyr. Takux Kak XpaHeHWe aiinos, NoYToBbIe NPOrpamMmsbr, 6a3bl
AGHHLIX U MHOrOe Apyroe.

TTposepka AOCTYNHOCTU YCTPOUCTB

TTocne py4HoM nnu aBTOMaTUYECKOM HACTpOUKKM napameTpos IP
NPOTOKOSIA HA YCTPOMCTBAX 0693aTeNbHO HYXXHO NPOBEpUTL CBA3b
mexay HUIMU. KoHeuHO, 3TO 3aAa4a ANS UHXeHepa Ha npoekTe. Ho
6LIBAFOT CNyYau, KOrAA ero HeT pSAoM, a NMpPOBEpUTHL He0bXoAUMO.
OnNBITHBIA MOHTAXHUK 0693aTeNbHO AOSIXeH YMeTb 3TO AenaTb ca-
MOCTOSATENbHO.



[ns Takoi nposepku Ucnosb3yeTcs

nporpamma Ping. Ecnu y Tebsa HoyTbYyK TTouemy Ping? OaHa u3
¢ cuctemoti Windows (a 370 yatle BEPCUIA FOBOPUT, 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 oTseTa, oTTyAa Pong.

MeTpbI ANs nposepku. Kak neperitm 8
PeXUM KOMAHAHOMU CTPOKU, HaAeHCb,
TbI pa3bepelbcs CaMOCTOATENbHO.

Pe3ynbTat paboTbI NPOrpaMMmbI CMOTPU HUXE, B Ka4ecTBe npumepa
MOKA3aHO, YTO CAMT tmgroup.ru AOCTyneH.

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

06MeH
oTBeT
oTBeT
oTBeT
oTBeT

CtatucTtuka Ping ana 31.

oT 31.31.198.50:
oT 31.31.198.50:
oT 31.31.198.50:
oT 31.31.198.50:

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

31.198.50:

MakeToB: oTnpasneHo = 4, nosy4yeHo = 4, noTtepAHo = O

(0% noTepb)
MpubansnTensHoe BpemA MNpuéma-nepenaym B Mcek:

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

Ecnu TbI cMOXewwb NpoNUHIroBaTL BCe YCTPOMUCTBA B CUCTEMe CO
cBOero HoyTbyKa, TO CMeslo OTUUTLIBAMACS, YTO CUCTEeMa rOTOBA K
HacTpovike.

MAC-appeca

Onatb aapeca? Beab Tonbko uto 61110 onucaHue IP aapecos. Passe
3TOro mano?

TTpencTasb, Aa. U Tebe npuaétca BCTpeuaTbes € STUMMU GAPECaMU Ha
ob6bekTe, UHaye 3a4em 6b110 06 ITOM YNOMUHATL?



Tak uTo Xe 370 Takoe? Camo cokpawieHne MAC osHayaeT Media Ac-
cess Control, To ecTb KOHTPOJIb AOCTYNA K CpeAe. 3TO anNApaTHLIN
aapec ceteBoro obopyanosaHusa B cetn Ethernet. TTpuuém umerotcs
YCTPOICTBA, KOTOpLIE COAEPXKAT HECKOMbKO CeTeBbIX MOpTOB, U'Y
Kaxaoro umeetca cobcteeHHbIM MAC-aapec. M naxe 6bIBarOT ceTe-
BbI€ KAPTHI, Y KOTOPLIX HA OAHOM pa3béme eCTb Cpasy HeCKOJIbKO aa-
pecos.

Kaxabih MAK-aapec yHUKaneH 1 3anncbIBaeTcs Ha 3aBoAe npy npo-
U3BOACTBE YCTPOUCTBA.

Tak novemy umerotca u MAC-aapec u IP aapec? TTotomy uto no
cetu Ethernet moryt xoauTb NakeTbI He TOJIBKO UHTEpHET NpOTO-
kona IP, Ho U MHOXecTBO ApPYrUX, KOTOpbIe UMerOT COBCTBEHHbIE
CUCTembI afpecos. A BOT annapaTtHeIi MAC-aapec Bceraa oauHa-
KOB, W Nepefaya NnakeToB K KOHKPETHOMY YCTpOUCTBY ONUpaerca
WMeHHO Ha 3TOT aapec.

HaliTn 3TOT aapec MOXHO Ha Haknewke

Peessesscsssssoscssssscssssssce
0000000000000 060060606000
.

Ha Kopryce YCTPOMUCTBA, KaK MOKA3GHO HA s IR RN
PUCYHKe, NMTUBO MpU MOMOLUM PA3ANYHBIX b
nporpamm unu WEB uHTeppetica

Mogens.: T
Nutanue:
I

ycTpolicTea. M yalle Bcero oH 3anmchIBa- ke
eTca B BUAe WeCcTU nap LmMgp ¢ AePUCOM
(unu peoetoumem) unu 6es. TTpumepHo Tak: 7C-B0O-C2-94-79-B5.
N, kcTaTk, 6yKBLI B HOMEpe — 3TO He 6YKBbI, a LUpSI B LeCTHAALA-

TEPUYHOM KOAe.

Ona Tex, KOMy uUHTepecHoO

Kak nonyuyaetcs, 4to pasHbie npoussoautenu npowusarot MAC-
aApeca Ha CBOUX YCTPOUCTBAX U OHU He MepeceKaroTcs ¢ aapecamu
Y ApYrux npoussoamntenein?

.
cee secceccscscccscscsc
eeeec0c00000000000000000 e



OueHb npocTo. TTepeble 3 Napbl LUEP B HOMepe Ha3LIBAFOTCA KOA,
MFG (Manufacturing), To ecTb koA npoussoauTens. 3TOT HOMep BbI-
AAETCS NPOU3BOAUTENAM MO 3aNPOCY CMeLmanbHOW pernucTpupyro-
LWeW opraHusaumeit. M1 komnaHus moxert BeInycTuTb 16 777 216
YCTPOUCTB C PasHLIMU GAPECAMU. A eCniv 3TOTO KOSIMYeCcTBa He XBa-
TaeT, TO NpocAaT ewé oauH koa MFG v NpoaoNXaroT BbIMYCKAT.

KcTtath, koAbl npoussoavTeniel fIerko MOXHO HaiTu B MIHTepHeTe.
M y3HaTb, KTO BBINYCTUNM YCTPOUCTBO €CNU HA3BAHWE YCTPOIACTBA He-
U3BeCTHO.

Ona Tex, KOMy uUHTepecHoO

Bbrwe TbI Npountan, uto Bce MAC-aapeca yHUKanbHbIE U NpOLIMBA-
roTCa Ha 3asope. M uTO ABYX OAMHAKOBLIX aApecoB 6bITb He MOXeT.
N 370 Henpasaa. VimeeTcs MHOXeCTBO CeTeBbIX YCTPOUCTB, rae Tbl
MOXellib MOMeHSTb 3TOT aapec Ha ApYron, B TOM YUCIe CyLLeCTBYHO-
WM.

Ho 3a4em 310 Aenatb? TTpoCTO ANA 3aMeHbI BhIWEALWEero U3 CTpos
obopyAoBaHUs, ecnn ero paboTa NpUBS3aHAa UMEHHO K 3TOMY aA-
pecy. M y 3amenstollero ycTpoucTea cHadana HasHadarot MAC-
aapec HeuCnpaBHOMO YCTPOMUCTBA, G 3aTeM MOAKJSIFOYArOT ero B pa-
6ory.

MeHsaTb aapeca HyxHO OYeHb OCTOpOXHO. Ecnu cnyyaiiHo npoay6-
nupoeaTb Kakou-HUbyabL MAC-aapec, TO ceTb MOXeT paboTaTb He-
npeAcKasyemo.



Ona Tex, KOMy UHTepecHO

O6patun BHUMaAHUeE, YTO bykBbI B MAC-aapece s Ha3san LIMPPamMmn?
370 owmnbKa? KoHeuHo Her!

Kpome npuBbIUHOM Tebe AecaTUUHOU cucTemsr ¢ umgpamm ot O ao
9 cywecTBytOT U Apyrue. KomnbroTepb MCMOMb3yOT ABOUYHYHO CU-
cTemy Bcero ¢ asymsa umgppamum: O u 1. Ho ana ynobctea noHUMaHUs
WHOrAa NPUMEHSIFOT U WecTHaaLaTepuyHyro ¢ umgpamm ot 0 ao 15.
N ot 0 no 9y Hac umeroTcs 06bIUHbBIE LUEPLI, K KOTOPLIM ThI MpU-
BbIK. A YTO AenaTh Aanblie? YTobbl He NpUAYMLIBATH HOBLIE LIMPpPLI
NpOCTO CTANU NpuMeHsaTb 6yksbl oT A Ao F. Tak umppa 10 (TyT 10
370 He uucnol) obosHauaeTcs byksol A, umugpa 11 6ykeoii B. U Tak
Aanee, Ao umngpsl 15 obosHauyaemon F.

M B wecTtHaauaTepuuHou cucteme ymcno 10 pasHo umcny 16 B npu-
BbIUYHOM Tebe AecaTUYHOM cucTeme.

KommyTauus u mapwpytusauma

KoHeuHo, 3Ta UHOpMmaLms 6onblue BCero MHTepecHa UHXeHepam-
ceTeBuKam. Ho 1 Tebe nonesHo 3HaTb OCHOBLI, XOT4 6bI 4119 NOA-
AEpXaHUa YMHOrO pasroBopa.

TTosTomy oyeHb KpaTko nonpobyem pazobpaTbcsi B KOMMYTALMU U
MApLUPYTU3ALIMKU NAKETOB B CETU, Befib C 3STUM NMOCTOSHHO MpUXO-
ANTCS CTANKUBATLCS B MYNIbTUMEAUMHBIX MHCTannaumax. Kommyra-
TOpPLI MOCTOSHHO MPUCYTCTBYHOT B CUCTEMAX, B HUX OOLIYHO BTHIKG-
toTCs BCe cBO6OAHBIE NpoBOAA C pazbémom RJ-45. MapwpyTtusa-
TOpbI 06LIYHO UCMONb3YHOTCA ANS AOCTyna B UHTepHeT u cuast
BHYTPWU Pa3sHbIX TOYeK AOCTYNa.



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 — MeXAY Pa3HLIMU JIOKANbHBIMU CETAMM.

Ona tex, KoMy uHTepecHo

YCTPOMUCTBA U3 pPa3HBIX JIOKANbHLIX CeTed MOryT bbITb Aaxe Noa-
KJIFOUEHbI B COCeAHUE pa3beMbI KOMMYTATOPA U (PU3NYECKMU HAXO-
AUTbCA PSAOM ApYr C APYrom. Hanpumep — K 0OAHOMY pasbeémy noa-
KIFOUEH KomnbroTep ¢ aapecom 192.168.1.1/24, a k apyromy
192.168.2.1/24.

O6paTtnn BHUMAHUE Ha MACKK ceTen? Bpoae BCE Noxoxe 1 KOMMb-
FOTepbI paaoMm, HO 6e3 MapLUpyTU3aTOpa OHU He YBUAAT Apyr apyral

Ona tex, KoMy uHTepecHo

Tenepb TbI 3HaeLWb, YTO KOMMYTATOPLI U MAPLLPYTU3ATOpPLI 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?

TTpocTO UHXeHepbI NpUAYMAnU BCTABNSTH B KOMMYTATOpLI AONON-
HUTESIbHO PYHKLIMU MapLupyTusaTopos. TTycTb U He B NOSIHOM 06b-
€Me, HO Jallle BCero 3Toro xeataet. M Takme KOMMyTaTopbl MOTYT
pelmuTb Ty 3aA4a4y, KOTOpas ONUCAHA BbIle, 6e3 NpueeYeHUs Ao-
NONMHUTENbHOrO MapLUpyTU3aTopa.



Cetb Ethernet Ha meaHom Kkabene

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-
HUo 3Com Ans NPOABUXEHUS 3TOU TeXHOOTUM.

BapuaHToB peanusaumm npoTokosia 04eHb MHOTO, HAYUHAS OT KOAK-
CUanbHBIX Kabenew, U 3aKaHYMBAS BUTOM NApOM U ONTUKOU. Huxe
nepeymncium TOMbKO YACTO BCTpeYaroLmecs B HacTosllee BpeMs B
MYNbTUMEAUMNHBIX CUCTemMax:

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

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

1000Base-T — ckopocTb Ao 1 Méut/c no suton nape kateropum Se.

1000Base-X — ckopocTb Ao 1 F6ut/c no ontuyeckomy oaHOMOAO-
BOMY UJIU MHOTOMOAOBOMY Kabento.

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

106Base-SR — ckopocTb A0 10 F6UT/Cc No onTUYeckomy oAHOMO-
AOBOMY Kabento.



MegHble coeauHUTenbHbIe kKabenu

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-

NOnNb3y+OT BUTYHO MApY UJIU ONTUKY.

B Hawux npoektax no nomeleHnam obbIuHO -

MpPOKAAbIBAFOT MEAHYHO BUTYHO Napy U3 ctaH-  ledie  Hyperine
AApTHBIX KaTyleK C nocneayrolen OKOHLOoB- B oy se
KOW B PO3ETKM UMM C 304eSIKOU B NATY-naHenu . R

(xoTa ans ynpolleHus U yaeluesneHus 4acto
kabesin OKOHeUUBarOTCS OBBIYHBIMU Pa3b-
émamm RJ-45). CtaHAapTHbIE KaTyLWKU coaep-
xat 305 meTpos unm 1000 pyToe kabena. Kpome 310r0 BCTpeua-
toTca KaTywkm u no 500 meTpos. Ha kabene Bceraa ectb 0OTMETKU
ANUHBI Yepe3 KaXAbIA MeTp, TaK YTO Nerko 0TMoTaTb Tpebyemyro
ANUHY 3HAS OTMETKY Hayasa U OTMeTKy KOHLa.

Y BUTOM Napbl HEO6XOAUMO Pa3nu-

yaTb KaTeropuro kabens. Cevac O6paTU BHUMaHME, UTO
Hamnbonee WMPOKO UCNONb3YHOTCS Ka- PasHbIe Napel UMeroT pas-
6enu kateropum 5e, 6 u 6a. Mapku- HOe KONMUYeCTBO BUTKOB Ha
POBKY KaTeropum Bceraa MOXHO MeTp AMMHLL. 3TO CARMAHO
HaTU Ha camom Kabene. Kpome ToOro, ANS yMeHblUeHWa HaBOAOK
kabenu 6-i kaTeropum U BbIle Tbl OAHOI MapLL Ha APYTYtO.

CMOXeWb OTNTIUYUTL NO NNACTUKOBOMY
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cenapatopy BHYTpU Kabens, KOTOPLIA He AAET COMpUKACcATbCA BU-
TbIM NMAPAM ApYT C APYTrOM.

Camu Kabenu moryT UMeTb 3KPaH UK He uMeTb ero. B 3asucumo-
CTU OT HANMUYUS U KOHCTPYKLIUU 3KPAHA Pa3NUYarOT crieayholme
TUMLI BUTOU NapbI (BAPUAHTOB MHOMO, TYT NMOKA3AHLI NPOCTO Haubo-
Nee 4acTo BCTpevarowmecs):

UTP FTP Cat6 UTP  Cat6 FTP U/FTP  S/FTP

YT06bI Tebe 6b110 Npolle pa3obpaTtbes B

0603Ha4YeHUsx, CMOTpU Ha nepeyro bykay TTpu npoknaaxe kabens
B TMne kabens. bykea U o3HauaeT Un- BMTOM NApLI PAANYC U3-
shielded, To ecTb 6e3 3xkpaHa. bykea F ruba He AOTKeH 6BbITb

o3HauaeT Foil, To ecTb qonbry. U, Hako- MeHbllle HeTbIpex Ana-

. K :
Heu, 6ykea S o3Ha4aeT Braided Screen- MeTpo kabena

ing, TO ecTb ONJIETKY U3 NPOBOSIOKU, U
Takoe 6bIBAeT TOJSIbKO ANs oblero 3kpaHa. Ecnu Ha kabene umeetcs
mapkuposka X/XTP, To nepsas 6ykea 03HayaeT TN 0bLero 3kpaHa
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BOKpYT BCeX NMpPOBOAHWUKOB, @ BTOPAS — TUN 3KPaHA ANs KAXA0U OT-
AenbHOW napbl.

Haseamue O6wuin SKpaH Ans
3KpaH nap
UTP HeT HeT
U/FTP HeT ornbra
FTP osbra HeT
S/UTP ONnéTka HeT
F/FTP onbra onbra
S/FTP ONnNETKa gonbra

[lna KoMmyTauum ycTpoMCTB B CTOMKAX UCMOMb3YHOTCS FOTOBbIE
naTty-kopabl. OHW BBINYCKAFOTCA PasHOMU ANUHLI, oT 30 caHTUmeTpoB
no 5 metpos, 1 pasHbIx LBeToB. TTaTy-KOPALI U3rOTABNUBAKOT U3
MHOTOXMUITbHOTO NPOBOAA C PA3NTUYHBIMU BAPUAHTAMU SKPAHUPOBA-
HUA.

(!) EcTb 04eHb xopoluee TpeboBaHUe y BeaylLMX Npou3BoaUTe-
Nei KabesnbHBIX CUCTemM — AN KOMMYTauumu obopynosaHus
BHYTPU CTOGK UNU B APYFUX MeCTAX HEO6XOAUMO NMPUMEHATD
naTy-KopAbL TONbKO abpuyHoro npoussoacTtea. CTapancs
BCeraa ero BbIMOSHAT.

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



C’) Ecnu kommyTaumio cetesoro o60pyAoBaHUS TbI MPOBOAULD
L

\/

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

HOCTW B NOrUKe paboTbl ceTu.

\
gﬂ Coset ot Tletpa Tletposuua

TTo BO3MOXHOCTU B CTOVIKE UCMNOMb3Y N pasHble LgeTa naty-
KOpAOB ANA pasHbIX TUNOB cUrHanos. K npumepy, Ans Bu-
AeOo — CUHWe, ANg 3ByKa — benble, ANA YNpaBneHusa — opaH-
XeBblIe. Cpasy NOHATHO, UTO AenaeT KaXAbIMA U3 Kabenei.

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

Catl (vacTtoTHas nonoca 0,1 MTu). MmeeT oaHy napy v ucnonb3y-
eTca ANnsg Nepeaauum rosioca U LIMEPOBLIX AGHHBIX MPU y4acTUU MO-
AeMa. OTO O6bIYHLIN Tene@OHHLIN kKabesb, B MpocTopeumnu
«nanwa».

Cat2 (vacTtoTHas nonoca 1 MI'w). UmeeT age napbl NMpOBOAHUKOB.
NHoraa npumeHseTcs npu NOCTpOeHUU TeneqoHHLIX ceTen. Obna-
AAeT CKOpOCTbHO MepeAaum AaHHBIX Ao 4 MéuTt/c.

Cat3 (uacTtoTHas nonoca 16 MIu). Betpeuaetcsa 2-x napHbIv U 4-x
napHbIN. TTpUMeHseTca He TONMbKO ANS CO3AAHUS TeNeqOHHBIX, HO U
nokanbHbix ceteu 10Base-T. TToaaepxusaet ckopocTb Nepeaaqm
AaHHbIX OT 10 Ao 100 M6uT/c no TexHonoruu 100Base-T4.



Cat4 (yactotHas nonoca 20 MI'y). B cBoé€ Bpemsa ucnonb3oeanca B
TexHonoruu 10Base-T v 100Base-T4. BosamoxHa ckopocTb nepe-
AaYU AaHHBIX Ao 16 Méut/c.

Catb (4actoTHas nonoca 100 MT'u). Kabenb npumeHanca ansa cosaa-
HUS TeNemOHHBIX NUHUIA U NOCTpOeHUs nokanbHbIX cetet 100Base-
TX. TTonnepxusaeT ckopocTb Nepeaaym AaHHeIX Ao 100 MéuTt/c.

Catbe (uacToTHaa nonoca 125 MI'u). 3710 ycosepLIeHCTBOBAHHAS BU-
Tas napa natou kateropuu. TTpu ucnonb3osaHuu 4-x nap noanep-
XMBAET CKOpPOCTb NepeAaym AaHHbIX Ao 1000 MéuT/c.

Cat6 (4acTtoTHas nonoca 250 MI'L). 310 pacnNpOCTPAHEHHBIN TUN
kabens, KOTOpLIN NpumeHseTcs B ceTax Fast Ethernet u Gigabit
Ethernet. B cTpykType kabens yetbipe napbl nposoaHUKoB. TToa-
AepXUBaeT BLICOKYHO CKOPOCTb nepeaayu AaHHbIx Ao 10 TFéut/c
NPOTAKEHHOCTbHO He 6onee 55 meTpos.

Cat6a (4acToTHaa nonoca 500 MI'u). CTpyKTypa kabens cocTouT U3
YeTbIpEX nap nposoaHUKoB. OH Ucnosb3lyeTcs 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 Ao 10 F6uT/c. meeT 06WMA BHelWHUM
3KPaH U PONbrUPOBAHHYHO 3ALUMUTY KAXAOM Napel.

Cat7a (YacToTHaa nonoca 1000 — 1200 MI'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 UHTepecHO

NHoraa y anekTpuyecknx NpoBOAOB BCTpeyaeTcs NoHaTUe kanubpa.
To ectb rosopat npo AWG kabenb. Yto 370 Taxkoe?

O603Ha4eHWe ceveHUs NpoOBOAA B BUAE Kanubpa nossmunoch B8 Ame-
puke, u TepmuH AWG obosHavaeT American Wire Gauge, T0 ecTb
«AmepuKaHckuii TTposonouHbiv Kanubp». Lingppa B atom 0603Have-
HUU NOKA3bIBAET, CKOMbKO pa3 HAYANbHAS 3arOTOBKA MPOBOAA MpO-
X0AWna Yepes NPOKATOYHLIN CTAHOK. To ecTb nposoa AWG 12 npo-
katanu 12 pa3, a AWG 20 npokatanu 20 pas. TToatomy u nonyua-
eTcs He COBCeM JIoruYHoe Ans Tebs 0603HaveHne — vem bonblue
LmMpa, Tem ToHble nposoa!

Ana ynobcTea nepesoaa kanubpa nposoaa B 6onee npuBLIYHOE Ce-
YeHUe B KBAAPATHBIX MUNITUMETPAX O6bIYHO UCMOSb3YHOT TabnmLbL,
KOTOpbIe TbI JIerko Haraéws B MHTepHeTe.

U ewe. [1na mHOroxmnbHbeIX Kabernel peanbHoe ceveHue NpoBoA-
HUKa onpeaenseTcs No (POPMYSIAM, YYUTLIBAFOLUM CeYeHUe U KO-
JNINYeCTBO Xun.

Ona Tex, KOMy uUHTepecHO

Kabenu pasHbIX KaTeropuih UMeroT pasHbIA AUAMETP NPOBOASALLUX
XUI. DTA UHPOPMALIUS HyXHa Tebe AN Toro, YTobbI NpoBepsTh COB-
MeCcTUMOCTb Kabernel U pasbeMOB K HUM.

B HacTodulee Bpema Hanbonee pacnpocTpaHeHbl kabenu BUTOM
napel kateropuit Cat 5 u Catbe ¢ amamerpom xun AWG24 unum
0.51 mm, a Takxe kateropuii Caté n CatbA c amameTpom xun
AWG23 unun 0.55 mm. OueHb peako, HO BCTpeYaroTcs 04eHb TOHKUe
kabenu ¢ xunamm AWG26, ans HUX He CylecTByeT NIACTUKOBBLIX
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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.

Bynem paspensisatb MeaHbLIN kabenb BUTAS Napa.

TTocne npoTaxku kabenet KOHLbI UX
4acTo NPUXOAUTCA 06XUMATb B pa3b-
€MbI. XOT4 Te, KTo MoHTupyeT JIBC

Pa3zbém ana nokanbHLIX
ceTel HasbisaeTcs 8P8C,

Ho Bce (U 9 B TOM Yucne)

Cpasy CKaxyT, YTO 3TO HenpasunbHO. Ho OLMBOUHO HA3KIBAOT IO

Y Hac cBOS cneulmngpuKa. RT-45.

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

CywecTByeT 2 CTAHAAPTHLIX BAPUAHTA 06XATUA, HO B HaCTOSLWee
Bpems B HalleW CTpaHe UCNOJsb3yeTcs BAPUAHT, KOTOPLIN HA3bIBACTCS
TIA/ETIA-568B. CMOTpeTb Ha CaM pa3bem HaA0 CHU3Y, TO eCTb C 06-
PATHOW CTOPOHBI OT pUKcaTopa.

8 —
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Beno-opaHxesbI, OpaHXeBbIN, 6eN0-3eNEHBIN, CUH... YepT, KaxeTcs
S rAe-To yxe 3710 sugen!

Ona Tex, KOMy uUHTepecHO

Celuac CylecTBYHOT ABA CTAHAAPTA MOCTPOEHUS KabenbHLIX CUCTEM
B 3aaHUax — TIA/ETA-568A u TIA/EIA-568B. BapuaHTt «A» no-
SBUNCS paHblue, BApUAHT «B» paspabotanu nonosxe 8 2001 roay.
NcTopuueckmn B AMepuKe A0 CUX MOpP NPUMEHAFOT BAPUGHT CTAH-
Aapta «A». Hy a B Poccum ncnonb3yrot BapuaHT «Bx».

TTpu pasaenke NaTyY-KOpAOB UMW MArUCTPasIbHLIX Kabeneii pasHULIbI
B paboTe mexay BapUaHTamm Het. TTpoCcTO NpumeHsii TOT, KOTOPLIN
pacnpoCTPaHEH UMEHHO Yy Hac, TO ecTb «Bx».

Ona tex, KoMy uHTepecHo

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

Ha camom pene cokpauieHue RJ (Untaetcsa «ap-axeii») o3HavaeT
Registered Jack, 370 cTaHAGpT NPOBOAHOMO UHTepelica ¢ NIacTu-
KOBBIMU (PULLKAMU HA KOHLIAX. M1 B HEM ONUCAHBI He TOMbKO CaMU
Pa3bEMBI, HO U TUMbI Kabenen n cxembl COeANHeHUs PasbeMOB C
kabenem. To ecTb NtoaU NO OWMbKe Ha3BaHUe BCero cTaHAapTa OT-
HOCST TONbKO K CAMOMY pazbémy. Camm xe pasbembl HA3LIBAHOTCS
xPyC, rae «xP» 310 KONMYecTBO NO3ULUM B pasbeéme, a «yC» 3TO KO-
NMYeCTBO KOHTAKTOB B pasbéme. TO eCcTb NPUBLIYHLIN Tebe ceTeBon
pasbém HasbiBaeTca 8P8C.

Kakue ewwgé umerotca ctaHaapter RJ? Huxe Ang o3HakomneHus
NpUBEAEH UX KPATKUN CMIUCOK, COBCEM HemMOJTHBIMN.



RJ-9 c pazvémamu 4P4C. UcnonbsyeTtca Ang noaxkntoveHus Tpybok
Tene@OoHHLIX annapaTos, WupuHa 7,5 mm. Ketatm, ans ocobo ao-
TOLWHBIX, 3TOrO CTAHAAPTA He CyLlLecTByerT.

RJ-11 c pazvémamu 6P2C, 6P4C unu 6P6C. [IByxnpoBoaHbIi, ANs
NOAKIIFOYEHUA CTapbIX TeslePOHHLIX annapaTtos, WupuHa 9,5 mm.

RJ-14 c pasvémamum 6P4C unu 6P6C. YetbrpéxnposoaHon, ans
NOAKNFOYEHUS Tene@OHHLIX annapaTtos K MUHU-ATC.

RJ-25 c pazvémom 6P6C. LlectunposoaHsrid. Mcnonbsyetcs ans
NOAKNFOYEHUS LWeCTUMNPOBOAHBLIX TeNeOHHLIX annapatos (U Takue
6bIBALOT).

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

RJ-45S co cneuuanbHeIm pazbémom 8PAC c knrovom. HeTbipex-
NpoBOAHOW. Micnonb3osancs Ans NOAKIFOYEHUS MOAEMOB, U ero Thl
yXe BpSA N yBUAULLD.

EcTb ewe 6onblioe KONUYECTBO BAPUAHTOB 3TUX pa3bEMOB U Kabe-
nel ¢ HUMUK. Bknrouaa aaxe Takue, KaK pasbem AN KOHrpecc-cu-
cTem Bosch, rae nobasneHbr KOHTAKTLI NUTAHUA. HO 3TO nocmoTpu
CAMOCTOATENbHO.

Kak npasunbHO 0bxaTb kabenb BuTOM Napbl? Bo-nepsbix, HyxeH
CMNeumanm3upoBaHHBIA UHCTPYMEHT.

Y 1ebs ponxeH 6b1Tb Xopowuin KPUMTTEP (apyroe HaseaHWe npecc-
Knewm). Tak Ha3bIBAETCA UHCTPYMEHT ANg
06XUMKW pasbEMoB. Kpumnep ponxeH
6bITb AOCTATOYHO MACCUBHBIM U MPOY-
HBIM — [elEBbIN HeKa4eCTBeHHbIN UH-

CTPYMEHT Nnoxo o6XxumaeT, XOTs Ha rnas
3TOr0 U He BUAHO.



Ona Tex, KOMy UHTepecHO

TTouyemy y kpumnepos Takou pasbpoc LeH? Beab oHU BCe BLIrNAAST
NPUMEPHO OANHAKOBO, U HA NEpPBLIA B3rNAA HAYEM He OTNIUYAOTCS.

Bcé neno B kauectse metanna. XoTb KpUMnep U BLIFNSAUT KaK AO-
BOMNbHO rpy6as TAaxEnas xeneska, HO HA CAMOM fefie 3TO O4eHb TOu-
HbIM UHCTpPYMeHT. Y ponycku paboumx nosepxHOCTel B HEM OYeHb
KPUTUYHBL. MArkuiA meTann B AelEBOM UHCTPYMeHTe A0BOSbHO
6bICTPO U3HALIMBAETCS, U MPOUCXOAUT HeLOKUM KOHTAKTOB. Busy-
aNbHO 3TOrO He BUAHO, HO XOPOLWUIA TecTep cpasy 3TO nokaxeT. U
NpUAETCA NONPABNATL HEA0XATbIE KOHTAKTBI MIOCKOM OTBEPTKOM.

NyJlwe He 3KOHOMb Ha Ka4eCTBEHHOM Kpumnepe. Beab Hepoxatue
MOXeT MposBUTLCA He Cpasy, a Yepe3 HekoTopoe Bpems. M byaert
06UAHO UCKATb MOTOM AePeKTHbIE Pa3bEMbI.

M ewe oaHa ToHKOCTb. ObpaTnn BHUMAHWE Ha
3TY ManeHbKyro AeTasnbKy, MPUKPEnSIEHHYHO BUH-
ToM? TBOM Kpumnep o0b6g3aTenbHO AOSKeH
umeTb Takyro. Ecnm 3toro Het, To Aaxe He npu-
obpeTan ero. Tak ANa Yero 370 HyXHO?

STOT 3NeMeHT CNYyXUT ANs 3aKpennieHus Kabenei kateropuii 5 unu
6 6e3 3kpaHa B pasbéme. Ho ecnu TbI o6xumaelub kabenu Katero-
puit 6A UK 7 € 3KPAHOM, TO 3TOT 3S1IEMEHT AONKeH B6bITb CHAT Unn
CABUHYT, UHAYe OH CMUHAET 3KpaH U MOpTUT BeCb pasbém. Cream 3a
3Tuml

B nocnenHee Bpems nonynapHLIMU CTAHOBSATCS
pazbémbr RJ-45 co ckBO3HBIM NPOXOAOM NPOBOAOSB.
OHu ropasno yaobHee ans moHTaxa. TTocne o06-




XMMKU BLICTYNaroLMe KOHLILI MPOBOAOB MOXHO 0bpe3aThb Kycay-
KGMW, HO rPaMOTHee NPpUoBpecTU KpUMnep ¢ HOXOM ANa 06pesku
3TUX NPOBOAOB.

Pasbeémbr co BCTaBKaMUM Takxe ynpoLuaroT MoHTax. Beab ropasno
npolue cHavana pasnoxumTb NPOBOAG MO OTBEPCTUSM BCTABKU, O6pe-
3aTb UX, U NOCSie 3TOro BCTABUTL B KOpMYC pasbéma. M BHUMa-
TeNbHO CMOTPU Ha OTBEpCTUS B 3TUX BCTABKAX — AN 6onee Ton-
CTLIX NMPOBOAHUKOB OHU PACMOSIOKEHSI B 2 psAaa.

Hanee, ana pabotbl oYeHb xenateneH CTPUTT-
TTEP. 370 UHCTpYMeHT Ans 0bpes3ku U cHATUS

td
.z
usonaumu. besycnosHo, 3T0 MOXHO BEINOSTHUTL U - ."’ 4
- ®
MpU NMOMOLLM MOHTAXHOTO HOXa, HO CTpUNnep o
/

Ans 3TOU Uenu 6onee yaobeH.

\
gﬂ CoseT ot Tletpa Tletposuua

Kunbl y kabenei BUTOM Napbl MOTYT UMETb PasHbIN AUG-
meTp. OBLIUHO 3TO YKA3bIBAETCS HA MAPKUpPOBKe. Tak xe U
nnactTukosble pazbémbr RJ-45 sbInyckaroTcs AnNsg pasHbIX
AuameTpos 3TuX xun. Oba3aTenbHO cneauy 3a Tem, YTobbr
OHU NOAXOAUNU APYr-ApYry. He nbITancsa cUNom 3anUxXHyTb
TONCTbIe NPOBOAG B Pa3bEM ANs TOHKMX. HaobopoT Toxe
MMOXO — XOPOLIero KOHTAKTa TOYHO He byaer.

Ona Tex, KOMy uUHTepecHO

O6onouxa y kabenevi BUTOU NApbI MOXeT BbITb CAeNaHa U3 pasnuu-
HBIX MaTepuanos. ITO BCeraa ykasbIBaeTCs B MapKkupoBke. YTobbr
MOHUMATb, Kakas 060s104Ka y Kabens, KOTOpLINM ThI MPOTATMBALLUD,
HUXe NpuBeaeHbI CTaHAApPTHbIE 0603HaYeHUs.



PVC — TIBX nnactuk. 310 0bbIYHbIE Kabenu Ansg BHYTPEeHHero npui-
MeHeHUs.

PP — nonunponuneH, Ucnonb3yroT AN BHELWHeM NpOKIaaKM B OC-
HOBHOM A8 BBICOKMX TemnepaTyp — Ao +140°C.

PE — nonuatuneH. O6onoyka Ans BHelWHel NPOKNaaKM.

FR — orHecTtonkui kabenb. MoxeT Heaonro paboTartb B OTKPLITOM
nnameHu. Mimerotca obonoukm co ctonkoctbro 30, 90 u 180 muH.

LS — unu no-aHrnumcku Low Smoke, 4to 03HayYaeT NoHUxeHHoe
AbIMOBbIAEIeHUE MPU FOpeHUU.

ZH (70 ecTtb Zero Halogen) unu HF (Halogen Free) — 3tu 0603Ha-
YeHWA NOKAa3bIBAFOT, YTO 060NOYKA U3rOTOBIEHA U3 MATepuarsos,
KOTOpbIe NpU ropeHUU He BLIAENAFOT OTpaBNSHOLME FanoreHoBbIe
rasbl.

B — 6poHb, TO ecTb Kabesib XOpoLWOo 3alWULLEH MexaHuYecku. Yalue
BCero Ans 6poHU UCnonb3yeTcs CTanbHas NeHTa, koTopas obsuea-
eTcs BAOSb kabens.

C — BHyTpu Kkabens umeetcs Tpoc. OH HyxeH ANs HaTsXeHUs kabens
MeXay CTPOCHUSMU.

B mapkuposke moxeT 6bITb OAHOBPEMEHHO HEeCKONbKO 3TUX 0603Ha-
yeHU. Hanpumep, LSZH — 6e3ranoreHHbIN kabesib ¢ HU3KUM AbI-
MOBbIACTIEHNEM.

Ona tex, KOMy UHTepecHO

WHoraa, npu cHATUM 060104KM € Kabens, TbI MOXelb O6HapYyXUTb
BHYTPU KpOMe NpOBOAHUKOB elé U TOHKYH HUTb. O6paluan BHUMG-
Hue?
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370 He NpocTas HUTb, U OHa UMeeT cob6CTBeHHOe Ha3BaHUe — «pas-
PbIBHAS HUTb». A MpeAHa3Ha4eHa ANs paspesaHus 060M04KM BAOMDb

kabens, BeAb 3Ta HUTb CAeNaHa U3 NpoYHoro matepuana. TTpu atom
TbI TOYHO He NoBpeAULLb NPOBOAHUKU, B OTNIUUME OT paspe3aHus
060110UYKU HOXKOM.

[ins MOHTaXa NNACTUKOBOrO Pa3bEMAa HYXHO MPOCTO GKKYPATHO BbI-

NOJTHUTb HECKONNbKO LWaros.

v

Ecnu y pasbéma npeaycmoTpeH 3aWmTHBIN KONNayok, To ceu-
4ac camoe Bpems ero HageTb Ha kabenb.

Heobxoammo noarotosUTb KoHel kabena ana obxuma. CHa-
4ana HyXHO CHATb CJIOU BHelUHel usonauum, npumepHo 25-30
MM. CoenaTb 3TO MOXHO MpU NOMOLUU CTPUNNEPa UNU KPUM-
nepom.

[Hanee pacnpasnsem NpoBoAa U packnaabIBaem Ux B Npasuib-
Hom nopsake. Ecnu y pasbéma npeaycmoTpeHa BCTABKA, TO
Hanesaem eé. TTocne 3Toro oTpesaem nuiHee. Bce nposoaa
AONKHBI 6bITb 06pe3aHbI NO 0AHOM NMUHUKU. [nuHy ocTasnse-
MBIX MPOBOAOB ThI HAYYULLILCS ONpeaesisSTb CAMOCTOSTENbHO
nocne HecCKONbKUX MOMbITOK.

BcTasnsem kabenb B KOHHekTOp. KaxabIi U3 NposoAKOB AON-
XeH 0X0AUTb A0 KOHLA KaHana, a 06onovka kabens AOMXHa
3aX0AUTb BHYTpPb pasbema.

Ecnu pasbém He umeeT 3KpaHa, TO PUKCUPYHOLLMIA A3bIYOK Y
Hero AonXeH UMeTb BO3MOXHOCTb NMPUXATb Y4acTOK kabens ¢
o6onouykoli. Ecnu ecTb 3KpaH, a PUKCUPYHOLLETO A3bIYKA HeT,
TO Npocfieaun, YTo y KpUMnepa NpUKUMHOM 3MeMeHT YCTAHOB-
NeH B NpABUSTbHOM MOSIOXKEHUU, YTOBLI He NOBPeAUTb SKPaH.



v KOHHeKTOp cO BCTABNEHHLIMU NPOBOAAMMU YCTAHABIIUBAEM B
COOTBeTCTBYHOLEe MHe3A0 KpUMMEepa U CKUMAEM PYYKU UH-
CTPYMeHTa A0 XapaKTepHOro Tpecka.

Ona Tex, KOMy UHTepecHO

TeI 3Haewb, YTO camm pasbeémer RJ-45 moryT npeaHasHayatbea Ans
PA3NUYHLIX TUNOB Kabeneii? M pasbemsl Ans OAHOXUIbHBIX Kabe-
nen He NOAXOAAT A MHOTOXMUIbHBIX?

TTocmoTpu Ha pUCYHKAX pas3finyHbIe POPMBI HOXEU B pa3beéme, U Tbl
NOUMELLL OTNINUUA.

Ona Ona o
YHuBepcanbHbIN
OOHOXUIbHOTO MHOTOXUIMbHOIr O -
pasbem
kabena Kabena

Kak Buauwwb, ceifiuac NpoussoaaTcs YyHUBepcasibHbIe pasbembl, KOTO-
pble TbI CMOXelb 06xaTb Ha NHobow TUN kabens, YTo oYeHb yAO06HO.

TToMumo 0aHOPA30BLIX MIACTUKOBBLIX Pa3b-
€MOB MOA 06XUM MOXHO BCTPETUTb U MHOTO-
pasosble pas3bopHbie pazbembl. O6bIYHO OHU
BbICOKOIO KQ4eCTBa U pabotaTb C HUMU MOXHO
6e3 cneunHcTpymeHTa. N ecnu 6bI He LieHa, TO pelleHue 6610 6bl

61113KO K uaeany.



TTocne Toro, kak kabenb OKOHLIOBAH pasb-

Eémamu, 0b6a3aTesnibHO Nposepant pesynbTaT
X0Ta 6bI NpOCTeULIMM KabenbHLIM TecTe-
pom (a nyulwe npogeccuoHasnbHbIM)! B
HALUX CUCTEMAaxX HeT nepeaaym OrpOMHBIX
MOTOKOB AAHHLIX HA 6ONbLUNX CKOPOCTSX,
MO3TOMY NPOPECCUOHANBHO CepTUPULIMPOBATL NOJTyYeHHbIE Ka-
6enu He TpebyeTcs, HO NpoBepKa Ha OTCYTCTBUE 3AMBIKAHUM U

06pbIBOB NTUHUI OYeHb 06MEerunT XKU3Hb UHXEHepy-HANaaAuUKy U
NpOrpammucTy B byayluem.

< ' > ﬂpe»(.u.e YemM NoAKnro4aThb TecTep K kabenro ana
L]

\/

TecTMpoBaHUA, 06a3aTenbHO ybeaucn, YTo
NPOTUBOMOMOXHBIN KOHeL, He MOAKFOYeH K KOMMYTaTopy
WNU Apyromy ceteBomy ycTpoictey! KommyTyToper,
ocobeHHo ¢ PoE, oTAWYHO CXUraroT AelléBbie KUTackme
TecTepsl.

\
gﬂ Coeet ot Tletpa Tletposuua

Ecnu kabenbHLIN TecTep NOKA3bIBAET OTCYTCTBUE CUMHANAG B
Kakow-nmbo nape, He TOPONUCH Aenath BLIBOA O HeUCnpas-
HOCTU kabens. ONbIT NOKA3bIBAET, YTO ANA HAYANA HAZOo Mpo-
BEpUTbL CaM TecTep Npu NoMoLm No6oro abpuyHoOro naTy-
KOpAQ, KOTOPLIW TOYHO UcnpaseH. XKU3Hb Nokasana, YTo aAe-
LWEBbIE KMTAUCKME TeCcTepbl YacTO CaMU NIOMaroTCa, nubo y
HUX «cena 6aTtapeiika» (My3bIKa U cfiosa rpynnst XXyku).



Ona Tex, KOMy UHTepecHO

Tebe BCTpeYanUCb HA3BAHUA «MPAMOM Kabernb» UNU «KpoCCoBbIM
kabenb»? Ewe He Tak AaBHO Npu 06XxuUMKe Kabens Hago 6b10 yTou-
HATb, KAKOW Kabenb obxumaem. Ho TexHUKa He CTOUT Ha mecTe, U
celuac BCe COBpeMeHHbIe ceTeBbIe MOPTLI U KapTbl HaYYUITUCH pas-
6upatbes ¢ pexumamu uplink/normal camoctoatensHo. M B xumBbIx
OCTASIUCb TONbKO NpsmbIe Kabenu, KoTopblIe ¢ ABYX CTOPOH 06Xuma-
FOTCA OAUHAKOBO. [1Ns UHPOPMALIMU — TAKOU pexmum paboTbr nop-
TOB C aBTOnepeksiFoyeHnem Hasbisaetcs Auto-MDIX.

Ho cTapyto 3K30TUKY elé MOXHO rae-HUbyab BCTPeTUTb, U Toraa
NpUAETCS BCMOMHUTbL Packnaaky Kpoccosoro kabens!

Pazpenka BuToM napebr B Naty-naHenax

KoHeuHo, TbI He moHTaxHUK J1BC, Ho Ha o6bekTax nHoraa BcTpeva-
FOTCS U NATY-NaHenu. VX ycTaHaBNUBAFOT B MOHTAXHbBIE LWKAPLI, U K
HUM NOABOAAT Npuxoasiume kabenu

W3 pasHLIX Touek nomelyeHums. TTo- /‘
3TOMY KpaTKo npobexmumcs v no

3TOMY TUNY pasfesikv BUTOMU Napel.

[na Hayana Hapo 3HATB, YTO Yalle BCero Thl BCTPETULLb NAT4Y-na-
Henu ¢ koHTakTamu 110 Tuna unu koHTaktamum Krone. BusyanbHo ux
MOXHO OTNUYUTL TeM, 4YTO 110 KOHTAKTLI NepneHAUKYISpHLL Npo-
BOAY BUTOM MapbI, a KOHTAKTLI Krone pacnosioxeHsr noa yrnom 45
rpaaycos. M koraa Tbl 6epélub B pyKU UHCTPYMEHT AN 3a6UBaHUA
kabens He NepenyTai, AN KAKOrO TUMNA OH NpeAHasHayeH!



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 rOpPA3Ao Jyylle, HO 3TO He \ -
Haw cnyyaii. Tebe xe He NpUAETCA 3a6UBATb Ka- A
o =%
6enu Tbrcavyamu B AeHb! M oba3atenbHO umeti npm \

cebe cneunanbHLIN KpHOYOK, KOTOPBIA NO3BONUT

BbITALMTL HEMPABUMBbHO 3a6UTBIA NPOBOA U3 NaHenu. XopoLwo, YTo
NpPOU3BOAUTENU UHCTPYMEHTA YacTO BCTPAUBAKOT 3TOT KPHOYOK B
PYUKy. 9TO HeyaobHO npu 6onblMx 06BEMAX paboT, HO OTIIUYHO
NoAX0oAUT ANs Hac. Tak YTo obpallali BHUMAHUE Ha 3Ty Mesliodb Npu
BbI6Ope UHCTpyMeHTa. [lononHUTENbHO ThI MOMYYULLb NPU 3TOM B
PyYKe U CreumanbHLIA HOX ANs TOro, YTo6bI NONPaBUTL NNOXO 3a-
6UTBLIN NpOBOA.

Bosne KOHTakTOB ANa 3a6UBAHUS BUTOU
napel y BCeX NpoussoAauTenel Bceraa npu-
KneeHa NOACKA3KA, B KAKOM nocnenoBatesb-
HOCTU [OMXHLI pacnonaratbcs nposoaa. O6-
paTU BHUMAHUE, TAM HAPUCOBAHA KAK pac-
Knaaxa no ctaHaapTy TH68A, Tak 1 no cTaH-
AapTy TH68B. B Hawem cnyyae Bceraa HyXHO UCMOMb30BATL BAPU-

GHT packnaaku «B». He nepenytau!

M el oveHb BaXHLIN MOMeHT. Pacnneraii BUTbIe Napbl pSAoOM C
KOHTaKTamu ans 3abusku. Ecnm pacnnecty ux Ha HeKOTOpoMm yaa-
NeHUU, To NpUBOoPLI AN CEPTUPUKALIUU KABeNbHBLIX IUHUKA MOTYT
NoKa3aTb AeeKT 3aAeNIKU U He NPONYCTUTb AGHHYHO JIMHULO, XOTS
AelléBble NPO3BOHKU MOKAXYT, YTO C TMHUEU BCE OTIINYHO.



Ona Tex, KOMy UHTepecHO

KoHTakTbr Tna 110 66111 co3aaHbl B Havane 70-X roaos Ha OcHoBe
LUMPOKO paCNpOCTPAHEHHOTO B TESIEPOHHBIX CUCTEMAX KOHTAKTA
Tuna 66. OT cBOEro NpoTOTUNA OHU OTNNYANTUCH MEHbLUIMMU Feo-
METPUYECKUMU Pa3Mepamm, U3HAYANTbHOM OpueHTaumMen Ha npume-
HeHWe B BLICOKOCKOPOCTHBIX LiensX U BO3MOXHOCTbHO UCMOSb30Ba-
HUA ANS CO3AAHUS He TONbKO NepembIveK, HO U KOMMYTALIMOHHBIX
LUHYpOB.

KoHTakT Tuna Krone 6b1n 3anateHToBaHHbIV B 1978 roay. Ero pabo-
UMe 3M1eMeHTLI pacnosiarakoTCa NApanmesibHo U pasBEpHYTLI K OCU
NpoBOAHUKA NOA yrnom 45°. 3To 0TpaxeHo U B 0PULIMATIBHOM
Ha3BaHWUU KOHTakTa — LSA-Plus 45°.

NcnonbsosaHue moayneii Keystone

TTepuoaunyecku Ha obbekTax Tbl byaellb BCTpeuaThcs C pasaenkom
kabens B cnelmasibHbIe MOAYSIU-BCTABKU, HasbIBaeMbIe Keystone
Jack, unm, no-pyccku, KeMCTOHBL.

Cama vaes BCTaBHLIX MoAynel bbrna Camo cnoeo Keystone
paspaboTaHa B 1979 roay komnaHuen 03HauaeT KpaeyrosbHeIA
AMP Incorporated. Ho coBpemeHHbIl KameHb. To ecTb TOT Ka-

BUA MOAYJIel, KOTOpbIE ThI AepXMLub B MEHb, KOTOPBIM 3aKAHHN-

BAETCA CTPOUTENbCTBO.
pykax, nossuncs s 1995 roay.

Moaynu umerot pasnuu-

HBIM BUA U NpeAHa3HaYeHbI AN pa3SINYHBIX KaTeropuim
Kabens, HO y BCeX Y HUX abCONHOTHO OAUHAKOBbLIE MOH-
TaXHbIE pasmepbl U (POPMa AN KpensieHUsa B pasHble
Aepxatenu. TTo3ToMy camble pasHbIe MOAYIU MOTYT

™S



6bITb JIerko YCTaHOBIeHbI B NFobbIe AepxaTenu NHo6bIX NpoussoAU-
Teneu.

Ans npucoeauHeHna kabens kK MOAYIHO UCMONb3YHOTCA pasHbIe KOH-
CTPYKLIMU, U Yallie BCero OHU He TpebyHoT cneLmasnibHoro UHCTpY-
MeHTa.

[ns moHTaxa camux moayne paspaboTaHbl
MHOTOYUCITIeHHbIe KpenneHus. Tak Ana MOH-
TaXa B annapaTtHbIe CTOUKU UCMOMb3yroTCS

NaHenu ¢ OTBEPCTUAMMU, B KAXAOE U3 KOTOPBIX
BO3MOXHO YCTGHOBUTb MOAY/b-BCTABKY. DTO YAO6HO Tem, YTo
MOXHO CAMOCTOSATEsNbHO BbI6paTh HyXHLIW HabOp pa3bemos B na-
HesIM MO TUMAM U KOJIMYECTBAM.

Tax Xe UMeroTCS PAMKM AN MOHTAXA MOAYIel B CTAHAAPTHbIE Me-
CTa ANS 3NeKTPUYECKUX po3eToK, Ans KpenneHuii Ha DIN penku n
MHOrUe apyrue.

Ona tex, KoMy uHTepecHo

Naes c mooynsmu-sctaskamm Keystone okasanacb 0ueHb yAGYHOM.
N, KOHeuHOo, Y UHXeHepoB NosBUIIach UAes UCNOoMb3oBATL 3TO pelue-
HUWe Ans Apyrux uHtepgericos. TToatomy, kpome moaynen Keystone
Ans pasbémos RJ-45, TbI MOXellb BCTPETUTb MOAYSIU AN CAMBIX
PasHLIX UHTEPeCcoB, TAKMX KAk ONTUKA, KOGKCUASbHbIE COoeauHe-
Hua, USB u apyrue.

Kctaty, Ang nycTbIX OTBEPCTUN UMerOTCS MOAYIN-3arnyLuku. C
HUMU MOHTQX BBIFNSAUT FOpPAasAo akkypaTtHee.

CeTtb Ethernet Ha onTuyeckux kabenax

OnTuyeckue kabenu AaBHO U YCNeWwHO NpUMEHSROTCA B CUCTeMax
cBa3un. Bbicokas CKOpOCTb, 3aWMULLEHHOCTb U 6onblune AUCTaHUUM



AenaroT ONTUYECKyHo nepeaavy AAaHHLIX Hanbonee nepenoson. B
MYITbTUMEOUMHBIX CUCTEMAX TAK Xe NMPUMeHSHoTCA 3TU Kabenu ans
nepeaaym UHPOPMALIMU MO HUM.

BapuaHTOB ONTUYECcKUX Kabenelt OrpoMHOe KONMYecTBO, NO3TOMY
OT6pOCUM BCe HeHyXHbIe U byieM paccMaTpUBaATb TOJIbKO Te, KOTO-
pbIe MPUMEHAFOTCS B HALUIMX CUCTEMAX.

B nepeyro ouyepenb onTuYeckuii kabenb pasnmuyaeTcs TUNOM BO-
NOKHa — 0HOMOAOBOE UM MHOrOMOAOBOe. B yem pasHuua? Ecnu
COBCEM MPUMUTUBHO — B OAHOMOJOBLIX NepeaaTymKax CBeTUT Na-
3ep, U OH MOXeT NnepeaaTb UHPOPMALIMKO Ha 6onblioe paccTosHUe.
B MHOoromoaoBbIX CBETUT CBETOAUOA U PACCTOSIHUE FOpasao
MeHblue. Tam ellé Kyya OTIMYMIA, HO ANS HAYANa XBaTUT U 3TOrO.

Hy v eweé. OnHomoposbIe Kabenu 06bIYHO UMEHOT XENTLIU LBeT
0605104KU. MHOromoa0BbIe UMerOT OPaHXeBLIN UK rosybosato-
3eNEHBIN LBeTa U YacTo U3roTaB/IMBAFOTCA He U3 CTekna, a U3 nna-
CTUKa.

OnTuYeckue NaT4-KopAbl pasnUuaroTca Tu-
MOM BOMOKHA — OAHOMOZAOBLIE UM MHOTO-
MOZOBbIE, U TUMOM PAa3bEMOB HA KOHLIAX.
Kpome 3TOro oHu mMoryT 6bITb pasHoM
ANWHBI U PasHOro LigeTa.

OnTuYeckme pasbembl TaK xe MHOroobpasHbl. K cuacTbro, B MyS1bTU-
MeANMHBIX CUCTEMAX GKTUBHO MPUMEHSFOT BCErO HECKOSbKO TUMOB
pasbeMOos.



ST (Straight Tip) — ycTtapeswuii
pasbém, bonblume pasmepsr He
obecneynBaroT NMOTHBIM MOHTAX.
XoTa meTannuyeckuii kopnyc v
6alioHeTHOe KpenseHue
obecneynBaroT BLICOKYHO
HAAEXHOCTb.

FC (Ferrule Connector) — ouyeHb
HAAEXHBIN COBPeMeHHbIM pasbem,
obecneuynBaeT OTNIMYHOE KAYECTBO
coeauHeHua. TToxox Ha
npeabIAYLMA, HO BMECTO
6aioHeTa NnpumeHeHa pesbba.

SC (Subscriber Connector) —
AeLIEBbIMA NMACTUKOBBIN pa3beEM
ANS HEKPUTUUHBIX COefAMHEHUN.

LC (Lucent Connector) —
MGNEHbKUIA COBPEMEHHBIM Pasbem.

MoxeT coeanHsaTbcs nonapHo
KJIMMNCOM, YTO OYeHb yA0b6HO npu
AynneKcHoU nepeaaye AAHHLIX (TO
ecTb TyAa-cHoAa).

Pasnenka v ceapka onTuyeckoro kabens — 370 AOBONbHO CNOXHbIN
npouecc, Tpebyrolwmii cneumanbHoro o6opyaoBaHUS U HABLIKOB,
MO3TOMY TYT ero pacCMaTpUBATb HeT cMmbIcna. Ecnm TbI npoiaéwb
obyuyeHue No 3TOM Teme, TO 3HATL byAellb ropasao 6onblue, Yem .

Ona Tex, KOMy uUHTepecHO

B onucaHum onTuyeckux MHOroMoAOBLIX NATY-KOPAOB THI MOXeLlb
ysuaeTb 6ykebr OM3 unu OM4. Y10 370 03Ha4aeT?



3TO NpOCTO ABA COBPEMEHHbIX CTAHAAPTA U3rOTOBIIEHUS TAKUX Ka-
6enel. He BaaBasach B TOHKOCTU, MOXHO cKa3aTb, YyTo OM4 6onee
Ka4YeCTBEeHHLIW U LOPOrOM BAPUAHT, KOTOpLIM moxeT paboTats ¢ 60-
nee BLICOKUMU CKOPOCTAMU U Ha 60mnblumx aucTaHumax. [ns tebs
BAXHO, YTO eCNU B MOHTAXHOM cxeme TpebyeTcs UCnosib3oBaTh
naty-kopa OM4, To o6s3aTenbHO HaZo UCMONb30BaTL ero. A ecnu
YKA3aHO, YTO MOXHO npumeHaTb OM3, To cmeno 6epu TOT, KOTOpbIN
Tebe BbIAGAYT.

KctaTtn, 4tobbr oTnMuaTh 3TM TUMBLI NaTy-KopAos, Ans OM4 Havanu
MPUMEHSATbL (PUOJIETOBLIN LIBET, HO He BCe U He Bceraa. Tak Yto npo-
BepAl MApKUPOBKY ANS HAAEXHOCTU.

Ona tex, KoMy uHTepecHo

Y ontuveckux kabeneut Tak xe UMerOTCA HeKOTOpbIe napameTpsl. M
Tebe xenatenbHO UMeTb NpeacTaBneHue O HUX.

[nsa Havana TepmuHsl. LieHTpanbHas xuna ontuyeckoro kabens
Ha3biBaeTca Core (CepaeyHuk). B Held v 6eratoT cBeTOBbIE CUTHATBL.
Bokpyr cepaeuHuka Haxoautca Cladding (O6onouyka), koTopas oTpa-
XaeT cBeT BOBHYTpb. M 3akpbIBaetcs BcE 310 o6onoukon Buffer (By-
ep), AN 3aWUTLI Kabens oT nospexaeHUi. TTouemy TepMUHBI Ha
aHrnuiickom? TTpocTo TaK NPUBBLIKAU.

Hy a Tenepb napameTpbl. OAHUM U3 OCHOBHBIX SBASFOTCS AUAMETPbLI
Core u Cladding. OHY n3meparoTCca B MUKPOHAX (MUNIUOHHOW A0ONU
meTpa). [1na nepeaaym oAHOMOAOBLIX CUTHAIOB NPUMEHSAHOT Ka-
6enu ¢ avametpamu 9/125 mkm, a ana mHoromoaosbrx 50/125 u
62.5/125. TTepeas ungppa — 3T0 AUAMeTp cepAeYHUKa, BTopas —
obonouku. TTpeactasnselwsb, KaKUe OHU TOHKUE?



3auem 370 3HaTL? TTpOCTO Cneam, Koraa Thl coeAuHselWwb ABa kabens
Heob6xoanMO, 4TO 6bI NAPAMETPLI Y HUX COBMAAASIU, MHAYe CUTHANG
He byaer.

becnposoaHbIe ceTtu

BecnposoaHbIe cetu 3aHUMarOT BCe 6onee WUpOKyHo

HULWY. YXe celiuac B MynbTUMEOUMHBIX CUCTemMax

GKTUBHO NpuMeHsieTcs 6ecnpoBoaHOe ynpasrieHue 1 nepeaaya
38YKa U BUAEO.

Peanusauuii 6ecnpoBoaHbIX ce-
Tell 04eHb MHOTO — OT MpPUBLIY-
HbIX yxe Bcem Wi-Fi u Bluetooth
AO CMYTHUKOBLIX CUCTEM.

He Hano nyTaTth nepeaadyy cur-
Hanoe no 6ecnposoaHoM cetn
W nNepeaavy No paavoKaHasy.
3TO coBepllieHHO pasHbIe Tex-
B cuctemax mynbtumeava Honoruu. PaanokaHan pa6o-
06bIYHO YCTaHaBNUBAOT becnpo- TaeT B peXxume «TOUKA-TOUKA»

BOAHbIe Touku aoctyna Wi-Fi, k NO CBOUM OTAENbHEIM NPOTO-

K .
KOTOpbLIM U NoAKn+ouaroTca bec- oJlam
NpoBOAHbLIE YCTPOUCTBA B MOMe-

LEeHUN.

OpULMAnbHBEIM 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 Pa3HBLIX YCTPOIACTB.

Camumx cTaHaapToB peanusaumm cetert Wi-Fi oueHb mHoro. K cua-
CTbHO Ha 06BEKTAX ThI CTONKHELWbLCS C HEBOMbLUIMM UX KOSIMYECTBOM.
Kpatko onuiwem ux, YtobbI MOHUMATb, YTO O3HAYUAGHOT LIMEPLI 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 M'vra Mepu, To ecTb munnuapa Mepu).

802.11b — obecneuunBaet noaaepxky ckopoctu ao 11 M6ut/c Ha
yactote 2,4 I'Tu.

802.11g — yBsenuuunum ckopocTb coeauHeHus 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 coeAmHeHua Ao 150 M6ut/c Ha yactote 2,4 TTu u no
600 M6uT/c Ha yacToTe 5 I u. B 3Tom pexume paboTaroT MHOTMe
cospemeHHble ycTporictea ¢ Wi-Fi.

802.11ac (oH xe Wi-Fi 5) — oauH U3 caMbIX COBpeMeHHbIX CTaH-
AapToB. CKOPOCTb Nepefaqm AaHHLIX NO HeMy MoxeT aocTturats 6,5
6ut/c u paxe 6onblie, ecnu yCTpOUCTBO UMeeT 8 aHTEeHH.

802.11ax (unu Wi-Fi 6) — cambiii nepenosoti ctaHAapT becnpo-
BOAHLIX YCTPOUCTB. YCTpOMCTBA MOTYT paboTaTtb CO CKOPOCTbHO CO-
eAuHeHus yxe fo 11 F6ut/c v B yactoTHOoM ananasoHe ot 1 ao 7
Mu.

Haperocb, Tenepb Tl 6yAellb NOHUMATb, YTO O3HAYAHOT 3TU LIMEPpLL
n 6yKBbI Ha 6ecnpOBOAHBIX YCTPOUCTBAX. M ThI AOSIXeH 06paTUTh
BHUMAHUE, UTO Y PasHLIX CTAHAAPTOB MOTYT UCMOMNb30BATbLCS Pa3HbIe
AMANAa3oHLI paboymx YacToT. M caenatb NOrUYHLIN BLIBOA, YTO
yCTpOUCTBO ¢ AuanazoHom 2.4 I'T'L Henb3a NOAKNFOUYUTL K TOUKe C
yactoTtom 5 ',



Ona Tex, KOMy UHTepecHO

B yém paznuume vactot 2.4 My u 5 Mu? Ecnu oyeHb ynpoLwgHHo,
TO AvanasoH 2.4 Ty pa6oTaeT Ha 6onblueid AUCTaHUUU U bonee
cTabuneH. A auanasoH 5 'L xyxe npobueaeT cTeHbI, 4G U AUCTAH-
LMS C HUM A0 TOYUKM AOCTYNa MeHblie. Tak noYemy He UCMnosb3o-
BaTb Bceraa 2.4 I'Tu?

TyT Bce npocTo. Ecnu TbI 0AVH B AepeBHe, U pAAOM HeT HUKOTO C
WHTEpHeTOM, TO CMOKOMHO Ucnonb3yii U byab aosoneH. Ho koraa B
AOMe UMK Ha 06beKTe Kyya ToYeK AOCTYyNa, OHU NPOCTO MellaroT
Apyr-apyry. Beab 8 ananasoHe 2.4 MU ropasao meHblue KaHAsos,
Yem B AnanasoHe 5 Mu.

Ecnu ymeewb nonb3osatbca Nporpammors aHanmsatopom ceteid Wi-
Fi ana komnbroTepa unu TenegoHa (Mx MHoxecTBo 6ecnnaTHbLIX),
TO CKAYaM €€ U MOCMOTPU, CKOJIbKO B AGHHBIA MOMEHT 3aHATO KaHa-
NOB B MOMELLEHUUN U YAUBUCHL STOMY.



HemHoro 06 anexktpuuectee

Be3s anektpuyectsa He 3apaboTtaeT Ha obbekTe Huvero. Bcem
ycTpoucTeam Tpebyerca anekTponuTtaHue. KoHeyHo — 6onbLuyto
4acTb paboT C 3MEKTPUYECTBOM BLIMOJIHAFOT 31IEKTPUKU Ha 06 bek-
Tax, HO BCeraa OCcTaércs 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
NpoXoAaT B LWKONe cpasy nocne 6ykeaps.

I - cuna Toxka 8 AMnepax
U - HanpsxeHuwe B BonbTax
R - conpotusnerue 8 Omax

TyT rnasHoe Hafno Ans cebs ySCHUTB, YUTO YeMm 6osiblie HanpsxeHue,
Tem 6onblue TOK, a Yem 6onblue CONPOTUBIIEHUE — TeM MeHbLLe TOK.

MOLLHOCTb 3MeKTPUYECKUX CUCTEM CHUTAFOT NO Cllelyrolueld gop-
myne:
P=1IxU

P - mowyHocTe B8 BonbT-Amnepax
I - cuna Toka 8 AMnepax
U - HanpsxeHuwe B BonbTax

To ecTb mowHOCTb Tem 6onblue, Yem 6onblue TOK U HanpsxeHue.
Bot Bpoae u Bce. [1ng aanbHelwelt paboTbl TEOPUU XBATUT.



3ayem 370 BCe 6bIN10 HYXHO? B
XoT4a MbI no NpuUBbIYKE roOBO-

pUM O HanpsaxeHUu B cetu

MYJIbTUMEAUMHBIX CUCTeMax
rfiaBHaa 3aAaqa YTobbl BCce pabo-
Tas10 U He cropesio, a NpoBoAa He
ONNaBUNUCL. BOT 3TUX 3HaHUI U
XBATUT ANA NPABUIIbHOM paboTbI C
3NeKTPUYECTBOM.

~220 BonbT, Ha camom gene B
Poccuum ¢ 1992 roaa ctaHaapT-
HbIM asngetca ~230 Bonbr.

Ona Tex, KOMy UHTepecHO

Ecnu BHUMATeNnbHO CMOTpeTb XapakTepucTUKU NpUGOpOB, TO MOXHO
3aMeTUTb, YTO MOLLHOCTb MHOTAQ U3MepsHoT B BONbT-amnepax (BA),
a uHoraa B Battax (BT). B yem pasHuua?

B BonbT-amnepax usmepsetcs NoOnHAsS MOLWHOCTb, paBHAsS Npouv3se-
AEHUIO CUIbI TOKA Ha HanpsxeHue. A B BatTax usmepserca aktme-
Has MOLLHOCTb, B (POPMYJTYy KOTOPOWU BXOAUT AOMNOJSTHUTESTbHO 3HaYe-
HUe KO3(PPULMEHTA Harpy3Kku cos ¢ (YMTaeTca KOCUHyC gpu). 3Hade-
HWe 3TOro Ko3ggULUeHTa MeHseTca oT 0,6 y anekTpoasuraTenei
Ao 1y namnouek. O6LIYHO NPUHATO cUUTaTb ero pasHeIm 0,8, Ho,
KaK TbI MOHSS, B 60MbLIMX CUCTEMAX er0 HYXHO CYUTATb OYeHb
TOYHO.

Ona tex, KoMy uHTepecHo

TbI 3HaelWwb, YTO B pO3eTKAaxX NPUCYTCTBYET OAHOGA3HBLIN TOK. M 3Ha-
elb, YTO K 3AAHUAM NOABOAUTCS TPEXPA3HLIU. A NOYeMy UMEHHO
TPEXEA3HLIN, A He ABYX UMW YeTbIpex? NHTepecHo?

B camom Hauane, ewge B 19 seke, Hukona Tecna nsobpén reHepatop
nepemeHHOro 0AHOMPA3HOro Toka. [1o Hero npumeHsancs TonbKo no-



CTOSHHBINM TOK, KOTOPBIM UCMONb30BANU ANS OCBelleHus. Ho nocto-
SHHBIM TOK TpyAHO 6b1N0 NepeaasaTh Ha 6osiblMe paccToSHUS U3-3a
noTepb B NPOBOAAX.

TTpu nosiBneHUU nepemeHHOro ToKa NOSBUMNACh BO3MOXHOCTb UC-
NONb30BATb TPAHCPOPMATOPLI, KOTOPbIE MOBLILLIANW HaMpsiXeHue
ANA yMeHblUueHUs NnoTepb MpU nepeaave 3MeKTpo3Heprum Ha 60nb-
WMe paccToaHUS.

Ho kpome ocBellieHUs HyxHO 6610 caenath elwe Kakue-HMbyab AsuU-
ratenu. KoHeuHo, yxe 65111 NpUAYMaHbI 3N1eKTPOMOTOPLI Ha MO-
CTOSIHHOM TOKe, HO UX KOHCTPYKLMS 6bINa CIOXHA. A AN MOTOPOB
Ha NepemeHHOM TOKe TpeboBasioch BpallaroLeecs 31eKTPOMarHUT-
HOe nose. 3TO celiyac maneHbKme UHBepTOpLI JIerko NpespallaroT
MOCTOSHHLIW TOK BO BPALLAFOLWUIACS NepeMeHHBIN B 311eKTPOCAMOKa-
Tax, a Toraa 3Toro He 6u1n0. TToatomy 6611 paspaboTaH AByxgas-
HbIW reHepaTop U 3NeKTPOMOTOp K Hemy. B npuHumne sToro xsa-
TAs0, HO UHXeHepbI He OCTAHOBUMUCH. TTOSBUNUCH TPEX(A3HbIE re-
HepaTopbI U TPEX(AasHbIe MOTOPLI, U OHWU BbITECHUNU apyrue. TTo-
yemy? OuyeHb npocTo. [Ins nepenaym Asyx a3 tpebyertca 4 npo-
BOAA, NO 2 NPOBOAG HA KAXAYHO pasy. A BOT ANs nepenaym Tpex-
(PasHoOro ToKka Tpebyetcsa Bcero 3 nposoaa. TTpeacTasb, HACKONbLKO
BbIrOAHee U36aBUTbCA OT OAHOMO JSINLWHEro NpOBOAA, BeAb JINHUU
3neKTponepenay MoryT UMeTb ANUHLI ThIcauM KunomeTpos! Ketatu,
noYemy s He yYén Hynesow Nposoa, Nonpoby HAMTU UHPOPMa-
LMo CaMm.

Bot u kpatkas uctopus. Boobue 1o oHa ropasno uHtepecHee, U
ecnu ThI 3aXoMelub Y3HaTh 6onblie, To B MHTepHeTe HalaELWwb MHO-
XeCTBO CTaTel npo 3To.



Ona Tex, KOMy UHTepecHO

Ecnu TbI MHTepecoBanca anekTpuYecTBOM, TO 3HAeLWb, YTO Yalle
BCEro ucnonb3yrotca HanpsxeHus kak 230 BonbT, Tak u 380 BonbT.
Ho 3a4em xe TaK yCnoxHaTb, Heyxenu He npolue 66110 6bI Bceraa
MOMb30BATHCS 3NEKTPUYECTBOM C OAHUM HanpsixeHuem? Byaelwsb
YAUBNEH, HO 3TO U eCTb OAHO HanpsxeHwe.

Koraa B 3maHWe NpuxoauT TpEXPAsHOe 31eKTpUYeCcTBO, TO Hanps-
XeHue mexay gazamum coctasnset 380 Bonbt. Ho aanbwe no no-
MelLLeHUSM OHO pacKMALIBAETCA MO OAHOM (pase, U BOT HanpsikeHue
MexAay KaXAOU U3 a3 U Hyném ctaHosuTca pasHeIM 230 Bonbtam!

M uTO6bI UMETb YMHBIV BUA NpU pasroBOpe C 3S1eKTPUKAMU, MPOCTO
3GMOMHMU, YTO TPEXPA3ZHOE 3/1eKTPUYECTBO OHU HA3LIBAFOT SIUHEN-
HBIM, G OAHOMPA3HOE B PO3ETKAX — (PA3HLIM.

Yto aenartb ¢ «3emnéem»

BonbWUHCTBO HAWMX NPOEKTOB BLIMOSHAFOTCS B COBPEMEHHBIX
OCPUCHBIX 34aHUAX, FAe BCA 3N1eKTPONPOBOAKA BLINOMHEHA NO HO-
BbIM CTaHAApTAam. M Halwe obopynoBaHUe NOAKNOYAETCS K po3eT-
KaM, B KOTOpBIX yXe npenyCcMOTpeH KOHTAKT «3emnu». M byaem
HAAeATbCA, YTO OH BbIMOMHEH MO BCeM MPABUIIAM 3S1EKTPOTEXHUKM.

Ho nepuoauyecku npuxoamnTcsa paboTtatb U B CTAPLIX 34AHUSX C CO-
BETCKOM 3NeKTpOnpoBOAKOM, MAe 3a3eMITeHUS HUKTO He npeaycmar-
puBan. XopoLwo, ecin MeCTHLIN 3M1eKTPUK CMOXeT obecneunTsb
HaNU4Yue 3eMnn Ana Halwero 060pyAOBaAHUA, HO Nydlle U Tebe
UmeTb 6a30BbIe 3HAHUA MO 3TOMY BOMpocy. XoTa 6bI Ans TOro,
YTO6LI MPOKOHTPONUPOBATL 3MEKTPUKA U MNOTOBOPUTL C HUM Ha paB-
HBIX.



HemHOXKO ynpoLéHHom Teopun. Ha

3S1eKTPOCTAHLUMAX 3eMNA U HOMb CO- Tlposoa, & KoTOpPOM 06B-

eAVHarOTCS BMecTe (Fnyxo3asemnéHHas st el L B L

HeuTpans). K 3aaHU0 noaxoaut npo-
BOA, C 06beANHEHHBIMU (PA30U U Hy-
NEM, U yXe Ha BXOAHOM LuUTe 34aHUS

HasbreaeTca PEN. OT-
AenbHbIV NpoOBOA HONS
HasbiBaeTca N. A oTaens-

HeIli nposoA 3emnu PE.
OT HoNga oTaenseTtcsa 3emnd. Ho ato B

HOBbLIX MOCTPOUKAX.

Ecnu ans Hawmx cuctem TbI U 3NEKTPUK AesiaeT AONONHUTESb-
HBIM LWMTOK, TO WMHLI HONS U 3a3eMNeHUs B HEM AONXKHbLI 6bITb pas-
AeneHbl 0693aTenbHO A0 BCeX 3aWUTHBIX asTomaTtos U ¥Y30. lonon-
HUTEJIBHO HYXHO LUMHY 3a3eMJTeHUS NOAKIHOUUTD K MeCTHOMY KOH-
TYpY 3a3eMNIeHUs, el TaKOU umeeTcs.

Ona Tex, KOMy uUHTepecHO

3awmTHbIe asTomatbI U ¥30... YTo Takoe aBTOMAThI 3HAKOT NPAKTU-
yecku Bce, a BOT ¢ ¥30 HeKOoTOpbIM TpebyeTca nosicHeHue.

Ans Hayana TepmuH. Y30 — 3710 YcTporicteo 3awmTHoro OTKnroYe-
HUs. EWE ero Ha3bIBAFOT «BLIKMFOMATE b AUPEPEPeHLUAnbHOro
ToKa». CNOBO AU PEepPeHLINANbHLIN NOAPA3yMeBaAeT, YTO peyub UAET
O KAKOW-TO pasHuLie Yero-To. BoT v aasavi ¢ 3TUMm pasbepémcs.

Camo ycTpoicTeo Y30 noakntovaeTcs Ha BXoAe B LMTOK ABYMS
MpOBOAAMMU - (PA30M U HYNEM, U Aariee (pasa passoanTCs Nno aBTo-
MATam U ApYruM YCTPOUCTBAM, G HONb MOMGAGET Ha CBOHO WKHY.
npU HOpMarnbHOM paboTe CKOMbKO TOKAa MPUXOAUT Mo ¢pase B obopy-
AOBAHWE, CTOSTbKO Xe AOJIKHO YUTU 06paTHO Yepes HoSb.

Ho ecnu NpousouaET HenpUATHOCTb, HaNpUMep, TbI KOCHELWbLCA ¢a-
30BOrO MpOBOAA, TO YACTb TOKA NPOUAET Yepe3 Tebs U YUAET MUMO



Hynesoro nposoaa. M BOT TyT NosenseTcs pasHULIA 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 NOoYyBCTBOBATb. Byab ocTopoxHee.

CoeaAnHATD LUMHBI 3eMNU U HOMS B PO3ETKAX Hesb3s HU B KOem CIly-
yae. B 3TOM cnyvae npu cnyvyanHom oTcoeanHeHUn Hons (npocTto
06pbIB UMK 06ropaHUe KOHTAKTA), Pa30BOe HaMpsXeHUe MOXeT No-
nacTb Ha Kopnyc ycTpolicTea. M Booblue, nocne pasbeanHeHUs Hons
U 3eMNIU B CAMOM Haudarne, ux 6osblue Henb3s HUrAe COefUHATb
BMecTe.

TTouemy Takoe BHUMaHWe 3ToM Teme? Bcé npocto. [laxe y meHs 3a
Bpems paboTbI 6bIBANU CNyYam, KOrAa U3-3a HEBEPHOrO MOAKMHOYe-
HUS 3eMITU TPACSIO OT NPOCTOrO NPUKOCHOBEHUS K annapaTtHOMyY
wkacpy. M 66111 nomexu B BUAE BOSH U psby Ha NaHensax.

dnekTpuyeckue kabenu

Buabr kabenen nutaHus

Ans noaauu anekTpUYeckoro NUTaHUS Ha obopyaoBaHUE MOryT
NPUMEHATLCA KaK aNFOMUHUEBbIE, TAK U MefiHbIe NPOBOAA. Y Kax-
AOTO U3 HUX eCTb KaK AOCTOUHCTBA, TaK U HeaocTaTku. Ho B cneum-
(PUKe HALWUX CUCTeM NMPUMEHSHOTCA TONbKO MefHble kabenu, no-
3TOMY paccmaTtpueath byaem TONMbKO UX.



BapuaHToB U3roToBneHus kabenen odeHb MHOro. EcTb ucnonHeHus
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-

Aawaa xuna s nsonauumu.
NOJIb3yrOTCA B HAWWX NpOeKTax, To ECAu MPOBOAOB HECKOIBKO, U
eCTb NpOTArUBAOTCA BHYTPU NOMe- OHU ellié 8 obiueli u3ons-
WeHU Ansg Nepeaayu 0AHOMA3HOTO UMM — TO 3TO Kabenb.

HanpsxeHus ~230 BonbT.

MepHble kabenu BbINYCKAFOTCA KK OAHOXWUITbHbBIE (MOHOMUTHbIE),
TAK U MHOTOXUIbHbIE (MHOrOnNpoBONoOYHbIe). Mcnonb3osatb Ans
CTALMOHAPHOW NMPOBOAKU MHOTOXUIbHBIN Kabenb coBpeMeHHbIMU
NpaBUIaMU KaTeropuyecku sanpeleHo. OH UCNOonb3yroTCa TONMbKO
ANS TM6KOM NOABOAKU NUTAFOLErO HANPSAXeHUs B KayecTse YAU-
HUTens.

Liseta xun y kabena umetrot 60nbluoe 3HaYeHUe, U UX 3HaeT Kax-
AbIU 3NEeKTPUK.

. B nposoae c oaHol pasou
yalle BCero UCnonb3yroT
®asa = g
- KOPWUYHEBLIW LiBET, HO 3TO
R — BLIMOSHSAETCA He BCceraa
HelTtpans <
P =" CUHWIA
(Honb)
«3emns» =V & XKénTo-3enéHsI



[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 NpoTArMBaTb UMeHHO

3TOT Kabenb UMeHHO B 3TOM nomelleHun? MHaue

NpUAETCA ero NepeTarueath Nocne NonyYeHUs ot

MOXMHCMEKLMU NU3... TO eCTb NpeanUCaHus.

TTpasunbHLIN BbI6OP Kabens NUTAHUS

Yale BCero nuTaHWe kK 060pyn0BAHUIO 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 NPABUNbHBIE GBTOMATLI B pACMpenesIMTeIbHOM WUTKe U
noabuparoT ceveHUs xun kabeneu.

Ho uHoraa npuxoauTcs CamocTosTenbHO NOABOAUTDL 3MeKTponuTa-
HUe A0 Tex ToYeK, KoTopble He BLLNU YKa3aHbI B 3a4aHUU. Hanpu-
Mep, KOrAa 3NeKTpOnNUTaHUE HyXHO B3ATb He OT LUUTKA, @ OT CTOUKMU
¢ obopynosaHuem.

KoHeuHo, TUN Kabens nyule BCero B3aTb U3 NPOeKTa, HO 3TO He BCe-
rAa BO3MOXHO. TTO3TOMY TyT npuseaeHb HeKOTOpbIe pekoMeHAaLMU
Mo CaMOCTOATeNbHOMY BbI6OpY Kabens.

Bb16op ceyeHus kabens Npou3BOAUTCA NO MOLHOCTU NOAKMFOYae-
moro obopyanosaHus. MOLWHOCTU NPOCTO CYMMUPYHOTCS, HO Nepes,
3TUM OHU AONXHBI 6bITb NPUBEAEHBL K eAUHBIM eAVHULIAM U3Mmepe-
Hus — Battam. Bce mowHOCTU, yka3aHHbIe npoussoauTenem B BA,
HYXHO YMHOXUTb Ha 0,8.



Hanee ucnonb3y npuseaeHHyro Tabnuuy.

CevyeHue o
MakcumanbHeIt =~ MakcumanbHas
OAHOXUSBHOrO
- TOK, A MOLWHOCTb, KBT
Kabena, mm
15 19 41
25 27 5,9
4 38 8.3
6 46 10,1
10 70 154
16 85 18,7
25 115 25,3

O6paTu BHUMAHUE, YTO B TabNULIE YKA3aHBI NAPAMETPLI AN
OAHOXUNbHOTO Kabend. Y MHOrOXUbHbIX Kabene obliee

ceyeHWe NpOBOAHUKOB BCErAa MeHblUe Yem Y OAHOXUITbHBIX
Npy OAVWHAKOBOM AuameTpe Kabens. TOYHBIN pacyeT BO3MO-

C‘

XeH TOJIbKO nocJie usmepeHusa ceveHus OAHOM XUSKU U
YMHOXeEHU4 3TOro 3Ha4eHUa Ha Konm4yecTBo Xun.

B ctonbue MakcumanbHOM MOLLHOCTU HYXHO HAUTU 3HAYeHUe, KOTO-
poe 6onblue NOACYNTAHHOU CYMMAPHOU MOLLHOCTU 060pyAOBaHUS.
M cpasy 6yaeT NOHATHO, Kakoe cedeHue AO0JIKHO 6bITb Y NpoBoAaa. A
eCnU YCTAHABNUBAETCS 3ALMTHBIN QBTOMAT — HA KAKOU HOMUHAN
TOKa TpebyeTca aBTOMar.



Ona Tex, KOMy UHTepecHO

CeyeHuwe NpoBOAA NPABUITLHO CYUTATL MO CMELUanbHBIM CNpaBOY-
HbIM Tabnuuam. OAHAKO 6ONbLIMHCTBO 3MEKTPUKOB NMPUMEHAROT
NPOCTOe NPABUIIO: CeveHUe MeaHOro Kabens B 1 mm? moxeT npony-
CTUTb CKBO3b cebs Tok B 10 A unu mowHocTb 2,2 kKBT. Ho 3T0T pac-
YET 6onee-meHee NOAXOAUT ANs Kabenel ¢ cedeHuem He 6onee

6 Mm2,

Ho kpome BbI6Opa ceveHUs xun kabens Tl AOMXeH yMeTb BbI6GUpaTh
W TUN camoro Kabens. Huxe nepevncneHsr Hambonee pacnpocTpa-
HEHHbIE TUMbLI, KOTOpbIE MOTYT 6bITb MPUMEHEHBI B CUCTEMAX MYJ1b-
Tumeauna. 3ameTb, BCe Kabenu TyT NpPUMEHSHOTCS BHYTpU nomele-
HUMN C MATKUMU YCNOBUSIMU, MO3TOMY, eCS1 B NpoeKTe Haao byaert
WCNONb30BATb YNUYHbIE Kabenu, TO nyYlle A0Bepb UX BIGOP UHXe-

Hepy.

BBI' — 310 markui cunosou kabesnb. CHapYyXU OH UMeeT YEPHBLIU
LBET, XOTA UHOTrAQ BCTpeYaroTcs U benblie BapUaHTLL. TO Heropro-
UM MHOFOXUIBbHLIN Kabenb. XXun BHyTpu — ot 1 ao 5. B amamerpe
oHu ot 0,15 po 24 cm.

NYM — 370 apyras pasHOBUAHOCTb CUSOBLIX MeAHbIX Kabenew.
HapyxHas npocnovika BbinonHeHa us TIBX, koTopbIl He Bo3ropa-
etca. Mexay U30naUUOHHBIMU NPOCIIOUKAMU Pa3MeLLEH pe3UHOBLIN
HaMoJHUTeNb, 3a CYET KOTOPOro kabenb cTaHOBUTCS 6onee Npoy-
HBIM U TepMOCTOUKUM. OAHOMNPOBONIOYHBIX MOAUPUKALIMIA He bbI-
saeT. [uametp xun coctasnset ot 0,15 po 1,6 cm. Takyro pasHo-
BUAHOCTb Kabensa NpUMeHAHOT U AN NPOKIAAKU Ha OTKPLITOM BO3-
AyXe, NOCKOMNbKY OH YCTOWYUB K BNare U BO3AeUCTBUFO TemnepaTyp.
Koraa HyxHo 6yaeT usrubarb kabenb, TO AUAMETp TAKOrO NOBOPOTA
AONXKeH 6bITb MUHUMYM 4 ceveHus.



TIBTTTT — 370 meaHbIVU Kabenb, MPUYEM XUNbI UMeroT no 1 nposo-
noke. HasbIBaeTtca yCTAHOBOYHBIM, U UMeeT NIIOCKYH qpopMy. CTaH-
AGPTHO NpUCYTCTBYHOT MO 2-3 *unbl. Ux anametp ot 0,15 ao 0,6
cm. Takue kabenm NoaxoaaT ANs MOHTaxa poseTok. M3rubas kabenb
HyXHO AenaTb paauyc He meHee 10 AMAMeTPOB NPOBOMOKM.

TTBC — kabesnb U3 meau ¢ BUHUIIOBOM U30NSLMOHHOM O0cHOoBOW. OHa
NOXUTCA B NYCTOTY MexAay NpOBOAAMU, MO3TOMY Kabesib nonyya-
eTca nNpoyHbIK. Kun 2 unu 5 cevermem ot 0,75 no 16 keaapaTHbIX
munnumetpos. Kabenb moxeT MHOrokpaTHoO neperunbatbcs. TTpume-
HSFOT Ha 06beKTaX KaK CeTeBOM WHYpP UMW YANMUHUTeNb. Xusbl

TTBC — mHoronposonoyHbIe. Mx OKOHLIOBBIBAFOT MU 3GITYXUBGHOT.

(!) EcTb Heckonbko mapok kabeneid, 3anpeléHHbIX K 3KCnyaTa-
LMK NO NpUYUHe noxapoonacHocTu. 3t1o: TTYHTT, TTYHITT,
TTYBTT, TTBTTTT. TTocTapanica Ux He MOHTUPOBATL, UJN XOTS
6bI NpeAynpean UHXeHepa, YTO NPOUCXOAUT HapylueHue.

CoeavHeHWe 3neKTpuYeckux kabenei

B npasunax yctporictea anektpoyctaHosok (TTY3) nponucaHsr pas-
NUYHbIE BAPUAHTBI COGAUHUTENEN, BKIIFOUAsA BUHTOBBIE, 3AKUMHbIE,
CBApOYHbIE, NPeCcCOBOYHLIE U Aaxe Nalika. ECcTb Heckonbko aony-
CTUMBIX METOA0B UCNOMb30BAHUS PA3NTUYHBIX COeAUHUTEN M ANns
OLHO- U MHOTOXUJIbHBIX NpoBoAos. O6paTn BHUMAHWeE, No CoBpe-
MEHHBLIM MpPABUNAM CKpYTKa HefonyCcTUMa ANa NHo6LIX NpoBOAOB
(xOTs 3TO NpABUIIO YACTO HAPYLIARTCA NEKTPUKAMM).



CEE.

BUHTOBLIMU KNlemMMamm U O6bIYHBIMU
BUHTAMU C NIGCTUHAMU MpoLLe BCero
COeAUHATb OAHOXMUIIbHBIE NpoBOAA. BUHT
He cMoxeT ux nepepesatb. Ecnu kabenb
COCTOUT U3 HECKOJIbKUX NPOBOJIOYEK, TO
3TO MOXeT MPUBECTU K TOMY, YTO YACTb U3
HUX NOPBETCS, MO3TOMY ANS AGHHOTO
30KMMA UX MPUMEHATb Henb3A.

3TU KNeMMbI pekomeHayeTcs
MOATArMBATL XOT4 6bI pas B roa.

3axumHbie knemmber WAGO mnaeanbHo
noaxoasT ANs OAHOXUIbHOTO NpPOBOAA.
YacTto 6b1BAFOT 3aNOSHEHLI CReLUuanbHOM
nacTou, KOTOpas 3aWmLLaeT NpoBoaa oT
OKUCIeHUs.

MHoropasoebie knemmer WAGO
NoAXOAAT KAK AN OAHOXMUIIBHBIX, TAK U
ANS MHOTOXWUIbHLIX NPOBOAOB.
Haunyuwwii BapuaHT 6bICTpbIX
coeAVHeHUWN Ha CeroAHsLIHUM AeHb.

TTpeccoeka no3sonser HaAEXHO
COeIMHATL KaK OAHOXWUIIbHbIE, TaK U
MHOrOXunbHbIe nposoaa. OAHAKO HyXeH
CNeunasbHbIN UHCTPYMEHT U
cneuuasbHbIe KIAUMCHI.

TTaika MOXeT UCNONb30BATLCS NpU
coeAnHeHUU NPOBOAHUKOB MANOro
ceyeHUs. HemHoro npolue BLINOSHUTD
NanKy MHOFOXMUJIbHOTO Kabena.
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TTpu nrobbix paboTax ¢ NpoBOAOM Heobxo-
AUMO 3QUULLATb er0 KOHLILI OT U30NALUU.
KoHeuHo, 3T0 MOXHO caenaTb HOXOM UNu
KyCaUKamu, HO Jlyullie NMPUMEHUTb cneum-
QIbHBIV UHCTPYMEHT — CcTpunnep.

Tak nonyunnocs, YTo Ha 06bEKTaX MBI YaCTO UCMOMb3yem
knemmHukn WAGO Hemeukou komnaHum Wago Kontakt-
technik GmbH & Co. OHU o4eHb yA06HbLI ANa cOoeAnHeHUs Ka-
6enel anekTponuTaHus. M Kak BCE xopoliee — UX 4acTo
NoALeNbIBAHOT.

Byab BHUMaTeneH Npu MOHTaxe U HU B Koem cJlyyae He npu-
MeHsIA noadesiku. 3To peasibHO OMnacHo, Befb y NOAAENOoK
4acTO UCMOJb3YHOTCS HeKa4yeCTBEeHHbIE MAaTepuarnsl, KOTopble
MOTYT CropeTb B 1060 MOMEHT.

Kak oTnuumTh noasenky ot opuruHana? B uHTepHete ecTb
MHOXeCTBO COBeTOB, HO Jlyulle BCero NpoCTO NOAepXaTb B
pyKax opuruHan u nopabotatb ¢ HUM. TTocne 3Toro Tel cpasy
NOUMELLL, NOAAESIKY Tebe AaOT UMK HeT.

Henb3a coeauHATb NPOBOAA U3 Pa3HLIX METASNOB NPOCTOU
CKpYTKOW. Ecnu npuaéTca coeanHATb MeAHLIN U anFoMUHUe-
BbI NPOBOAQA, TO Aenai COeAUHEHUe TONbKO Yepes Knemm-
HUK. B npoTBHOM cnyyae 06pa3oBaHHAs NPSMOU CKPYTKOM
ranbeaHonapa 6yaeT okUcNaTbCa U Nnbo rpetbes, NMbo Te-
PATb KOHTAKT.




TTocne cHATUS U30NALUUU C MHOTOXUITLHOMO NPOBOAAG PeKOMeHAY-
eTCs OKOHLIeBaTb ero. 3TO NpefoTBPATUT paspyLueHUe TOHKUX KUK
npyu MoHTaxe. Ecnu npoBoa He OKOHLIEBATb, TO KOHTAKT MOSyYUTCS
HepaBHOMEpHBIM, byleT MeCTHBIN Neperpes U YCUNeHHoe oKuce-
HWe NpoBOAA, G NOTOM U paspylueHUe KOHTAKTa.

MHOrOXUMbHBIN NpoBOA MOXHO 3alyAUTb, U BOCNOJb30BATLCA
CNeumanbHBIMU HAKOHEYHUKAMU U 06XKUMHBIM

WUHCTpyMeHTOM. Hako-
nﬂ 1 ﬂ FJ , HeYHWUKOB cyluecTeyeT
b | BeNUKOe MHOXecCTBO, K

CYACTbHO Y HAC UCMOSIb3YHOTCA MeAHbIe Npo-
BOAQ C He6OMbWUM CeveHUnemM U AOCTATOUHO NMPUMEHATb CreLmanb-
HbIe NyXEHbIe BTYSKU. [Ina ux o6XXmuma npumeHAroT crneuunanbHble

06XXUMHbIE KNneLu.

Bce coeanHeHus kabeneii 0693aTenbHO AOMXKHbI
; . BbIMOJSIHATLCS B pacnpeaennTenbHbIX KOpobKax.
\- /’ Camu KopobKu 6bIBAFOT PA3HBIX TUMOB U PA3MeEpOB,
T (@ B 30BUCUMOCTM OT MeCTA YCTAHOBKU U KOUYeCTBa
cOeauHaeMbIX NpoBOAOB. HUKOrAa He ocTasnsm
MecTa coefnHeHuM Kaberne Ha 06beKTax OTKPLITLIMU.



Bunku u posetku Ha 230 Bonbt

Tak NpocTo BOTKHYTh BUNKY B po3eTKy. Bce nenarot 310 aecsatku pas
B AieHb He 3aaymbIBasch. Ho ecnu
nonpo6oeaTb 06 3TOM NOAYMATh,

CamblIe nepBble po3eTKy U
TO OKaXeTcs, YTo pasHoobpasue

BUJIKY 3anaTeHToBan Xapeu Xa-

3NEKTPUNECKAX NOAKMKOEHUIA 66enn (Harvey Hubbell) 8 1904
npocTo orpomHo. TTonbITaemcs roay. A poseky Schuko ¢ 3a-
KpaTKo Onmcath Te U3 HUX, KOTO- 3emneHMem u3o6pén u sana-
pbIe MOryT UCMONb30BATLCA Ha TeHTOBAN B 1926 roay Anbbept
Hawwmx 06beKTax ¢ CucTeMamm BrotTHep (Albert Biittner).
MyJSIbTUMeaua.

CHavana pasbepémcs ¢ BUNKamu. boIToBble AenaTcs Ha pasHbie
TUNBI — Ha4yuHas oT Type A u Ao Type M ¢ 60nblLIMM KONUYECTBOM
pasHoBuAaHocTeW. TTnHoC elwé umeroTca cneumnanusnpoBaHHbIe
BUIKWU AN anNnapaTypbl U AN NOAKIFOYMeHUs 6onbwunx Hanpsxe-
HUI. XOpOLWO, YTO HAC UHTepecyHoT He BCe CyLLeCTBYHOLME TUTLL,
Tak YTo Nonpobyem pasobpatbea.

Tun C, Europlug — esponeiickas Busika
6e3 3a3emneHus. PaccumTtaHa Ha TOkU Ao
2,5 Amnep.

[Ba KOHTAKTA He NaApannenbHsLI Apyr
APYTY, a Crerka CXoAaTca U NpyxKuHAT. Nx
LieHTpbI OTCTOAT ApYr OT Apyra Ha 17,5
MM Ha KoHUax U Ha 18,6 mm y kopnyca.
Tak YTO BUNKU He KpUBbIE, G TAK U
DONXHO 6bITh.



Tun F, Schuko — esponelickas Buska ¢
3azemneHuem. PaccumtaHa Ha Tokum go 16
Amnep. Hanbonee yacto BCTpevarowasca
ceityac Bunka. «Schuko» — 3to
COKpalLieHUe OT HeMeLKOro TepMUHa
Schutzkontakt (AOCNOBHO: «3aLMNTHBIW
KOHTAKT» ), UTO NPOCTO YKa3bIBAET Ha TO,
UTO BUJIKA U PO3eTKA CHABXeHbI
KOHTAKTaMU 3aLMTHOrO 3a3emiieHunsd.

IEC C14 — Bunka Ans NoaxkNoYeHUs
PA3IUYHOrO NPOPECCUOHASTBHOTO
obopynosaHus. PaccumTtaHa Ha Toku ao 10
Amnep.

TpéxnposoaHol kabenb ¢ Bunkoi C14 Ha
OLHOM KOHLe U ¢ poseTkoii C13 Ha
APYrOM O6bIYHO Ha3bIBAFOT WHypom IEC
(IEC cord).

IEC €20, nonHoe Ha3saHue: TEC-320-
€20. Bunka paccumtaHa Ha Tokm o 16
Amnep.

Ucnonbsyetcsa B HekoTopom IT
obopynosaHuu, rae Tpebyrotcs 6onbluve
TOKM, HaNpUMep B MOLLHLIX paboumx
CTAHLMSX UMK CepBepax, UCTOYHUKAX
6ecnepebOUHOro NUTAHUS, CeTeBbIX
poyTepax, u T.n.



IEC 60309 — 3TO CemelnCTBO BUSOK Ha
60bluMe TOKU U HanpsaxeHua.
BernyckaroTca coeamHerus Ha 16, 32, 63,
125, 250, 400, 630 1 800 Amnep! Yawe
BCEro B HAWMUX CUCTEMaX MPUMEHSHOTCA
ANA NOAKNHOYEHUs YCTPOUCTBA
6ecnepebOHOro 3MeKTponNUTaHUS B
KAy € annapatypou.

Pasbém AOBOMBLHO OTBETCTBEHHLIN, U
paboTaTb C HUM AOMKHBI TONBKO Te
COTPYAHUKU, KOTOpbIE UMerOT
COOTBETCTBYFOLUMIA CEpTUPUKAT Ha
paboTbI C 31EKTPUUECTBOM.

LiseT Kopnyca onpeaenset HanpsxeHue,
Ha KOTOpOe 3TOT PasbéM PacCUUTAH.
CuHuin — 370 200-250 BonbT.

PowerCON — 370 3afnieKTpUYeckuii pasbem
paspaboTku komnaHuu Neutrik ans
NOAKSIFOYEHUS 3MeKTPONUTAHUS K
obopynosaHuo (Yalle Bcero K
MPOXEKTOPAaM CLIEHUYECKOTO OCBeLLeHUs ).
OH BbIrNSAUT U paboTaeT aHANOrUYHO
3B8yKOBOMY pa3beémy speakON 3toro xe
npouseoauTens. Bce KOHTAKTLI B pasbéme
NONHOCTHHO U30MMPOBAHBI AGXe NpU
OTKNFoYeHun. Hanbonee
pacnpocTpaHéHHas sepcus powerCON
nposoanT Tok Ao 20 Amnep.

Pasbém BbInyckaetcs B ABYX HaMepeHHO
HeCOBMEeCTUMBIX BAPUAHTAX, KOTOpbIe
HeBO3MOXHO COeaAnHUTL BMecTe. Tun A
CUHUIA U UCMNOnb3yeTcs ANS UCTOYHUKOB
nuTaHus. Tun B cepbIt u ucnonbsyetcs
Ans notpebutenen sHepruu. Kabenb
06s3aTenbHO AOJIXEeH COAepXaTb
PAa3bEMBI PA3HOTO LIBETA HA KOHLIGX.



ﬂJ‘ISI 3TUX BUJNTOK UMeEHOTCA OTBETHbIE Ya-

cTn — poseTku. Paccmatpueatb Ux no- Y 3NeKTpUKOB ecTb npa-

ApO6HO 0cO6Oro cMbICNA HEeT — rnasHoe BWMO pacnonarars asy
He NbITATbCS CUIION BMUXHYTb BUJIKY B B pO3eTKe Crieed, a Hosb
HeBepHy+O po3eTKy. Ha KapTUHKe Huxe cnpaea. CTapaiics 370
MOKA3aHLI PO3eTKU pa3HbIX CTPaH — 3a- BBIMOMHATD.

OAHO BCMOMHULb UX pnaru.
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Ona Tex, KOMy uUHTepecHO

MHoraa Ha 06bekTax BCTPevaroTCs pO3eTKU KPAcHOro LiBeTa UMu €
KPAGcHOW BCTABKOW BHYTPU U C AOMONMHUTENbHBIM LTLIPbKOM. 3TO
PO3eTKU CO CTA6UNU3UPOBAHHLIM MUTAHUEM AN KOMMbFOTEPHOMU
WU OPUCHOM TeXHUKU. He Haao K HUM NOAKNHOYATh CBOW NMepgo-
patop.



A BOT WTLIPEK 0becneunBaeT NpasusibHoe pacrnonoxeHue BUNKU B
po3eTke, UTO 6bI PA3a U HOMb NONAAANM KyAa HYXHO. 9TO 0cObeHHO
GKTYas1IbHO ANS YCTPOMCTB C GHANOFOBLIMU CUTHANAMMU, KOTAG NPU
HenpasUSIbHOM NOAKMFOYEHUU MOTYT BOSHUKATb HABOAKM.

\
\\@ Coset ot Tletpa Tletposuua

Ecnue poO3eTKe ANna NoOAKMHOYEHUa npumeHeHa BUHTOBAs
KNlemma Ha 2 NpoOBOAA, a NpOBOA NOAXOAUT TOJIbKO OAUH,
pPeKoOMeHAYHO COTHYTb ero Kak MoKasaHo Ha pucyHke, u Toraa
34XKUM nonyyaetca ropasno HaaexHee.

Vv *

MoOHTaX 3NMeKTPOYyCTAHOBOYHLIX U3Aenuin

3J1€KTPM\4€CKM€ WANTKUN

Yale Bcero anekTponutaHue o6opyaosaHUs Ha obbekTe obecneym-
BAOT 3M1IEKTPUKU NO UHEPOPMALIMK U3 NpoeKTa (3TO ONUChIBAeTCa B
pasfenax ¢ 3aAaHUSMU CMeXHBIM cucTemam). Ho uspeaxa BcTpeva-
rOTCA CnyYaum, Koraa obecneveHue 3MeKTponUTaHUeM Halero 06o-
PYZAOBAHUS AOMXKHBI BLIMOMHUTD MbI CAMOCTOATeNbHO. M Toraa npu-
XOAUTCA NPOKIIGAbIBATL CUMOBLIE Kaben U MOHTUPOBATL 3MeKTPU-
YeCKMe UMK, Kak UX ellé Ha3bIBaroT, pacnpeaenuTesibHbIe WUTKU.
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B Hawwux npoekTax valle BCero NpumeHsroTCS
WUTKU ANA HanpsxeHu meHee 1000 BonbT. B
30BUCUMOCTU OT NPOEKTA LUUTKU MOTYT bbITh
PA3SINYHBIX Pa3MepoB U CNOXHOCTU. M cama KoH-
CTPYKLIMS KOPMYyCa MOXeT 6bITb pa3sIMYHOM, B 3a-
BUCUMOCTU OT MeCTa KpenJsieHUs LUMTKA.

BHYTpU WMTKa ANS YCTAHOBKM MOAYNel HaXOASTCS OAHA UMK He-
ckonbko DIN peek. MimeeTca HeCKONbKO TUMNOB TAKUX peek, HO B
HALWUX CUCTeMax Yallie BCero ucnoJsblyercs penka tmuna «Omera»
wupuHou 35 mm. B aoKymeHTauUM K LUTKAM OBBIYHO YKA3bIBAHOT,
CKOMbKO CTAHAAPTHLIX MOAYel MOXeT 6bITb YCTAHOBMEHO Ha OAHY
peliky. CTaHAGPTHLIM MOAYIeM MOXHO CHYUTATb OAHOMONFOCHBIM aB-
TOMQT, KOTOpLIV UMeeT WKpuHy 18 mm. Kpome atoro umerotca u
MOZAYNU MeHbLLEN LIMPUHBI, B YGCTHOCTU KNEMMHUKU.

Boobue-To, TUNOB MoAynen, KoTopble YCTAHABIIUBAOTCSA HA TAKYHO
peliKy, BeNMKOoe MHOXeCTBO. HO MbI pacCMOTPUM TOMbKO Te MO-
AYNW, KOTOpbIE Ydllie BCero MbI NPUMEHsSIeM B HALIUX MPOeKTax.

Y30, unu augpgepeHuUManbHbIN asTomart. Ero crasart

,
Ha BBOAE 3J1eKTpuy4ecTea B WMTOK. TTpeaHasHayeH ans . w
3aWUTBI NHoAel U 060pyAOBAHUS OT NOPAXeHUa To- _ F.
KOM. Celiuac 6e30MacHLIM TOKOM yTeuku cumtaetcs 30 5
munnuamnep. ObbruHo Takume Y30 TbI U byaewwsb ycTa- PP

HaBnMBATb. YTO6BI YCTPOMCTBO paboTano NpasmnbHO, K

Hemy NoABOAATCSA U pasa, U Honb. Pasaenatb HONb U pasy No pas-
HBIM NOTpebUTenam MOXHO ToNbKO nocne sbixoaa u3 ¥30. Cneau
3a 3TUM MPU MOHTAXeE.



ABTOMAT, UNU QBTOMATUYECKUM BbIKMroYaTenb. OH

npeaHasHaveH Ans OTKNHOYEHUS U 3aLLUMTLI OTAE N b- - 2
HBIX Lenel MUMTaHUs 060pyAOBaHMS. Briepasie 651 L=
paspaboTaH B 1924 roay BMecTO UCNONb30BAHUS e
NMAGBKUX NpefoXpaHUTeNent. &'

TTpu MoHTaXe Takux asToMaTos obpalla BHUMaHUe

HG MAKCUMAIbHLIN TOK U TUMN MO TOKYy pacuensieHus. Makcumans-
HBIM TOK KGXAO0rO aBTOMATA AOSIXKeH 6bITb YKa3aH B npoekTe. Tun
O6bLIYHO 3a6bIBAFOT YKA3bIBATb, MOITOMY MPU CAMOCTOATENTbHOM BbI-
6ope asTOMaTa Ha 06'bekTe BOCMONb3YUCA 3TOU peKOMeHAaLMeN.

CpabatbiBaeT Npy NpesbIleHUn Toka B 3-5 pas. Nyuwe

Tun B o
NPUMEHATb ANA OCBelleHUs UMU ATIUHHBIX JINHUMA.

CpabatbiBaeT Npu nNpesbIleHUn Toka B 5-10 pas.

TunC
OnTuManbHO Ans 60NbWUHCTBA Hawero 060pyAoBaHUA.

CpabaTtbiBaeT npu npesbiweHun Toka B 10-20 pas. 310
Tun D | 6onblume nyckosbIe TOKU, B HAWMX NPOEKTAX TaKoe
BpPSA NN HaUAETCA.

TTpu 3aTaxKe NpOBOAOB B ABTOMATAX HYXHO cOb6noAaTh OnpeaenéH-
HbIM MOMeHT. Ero 4acTo nNULLYT Ha KOpNycax yCTPOUCTB UNU B Nac-
nopTe. M nyuwe Bcero nonb3oBaTbCs NPU MOHTAXe CreumanbHou
AVHAMOMETPUYECKOU OTBEPTKOU. HO MBI He 3NMeKTPUKK, U Bpaa U Y
Teba 6yneT Takas OTBEPTKA Ha obbekTe. ECTb pasHble coBeThI, KAk
NPABUIBHO 3aTAHYTb BUHT Ha KNemme, MOXellb MOUCKaTb Ha npo-
ctopax MHTepHeTa. TTpocTo yyuTU, NNOX0 KaK HeAOTArMBAHUE KOH-
TAKTa, TaK U NepeTarusaHue. TTpU HeAOCTATOUHOM 3aTAXKe NIOXOM
KOHTAKT FpeeTca U CO BpemMeHeM MOXeT Ucnoptutbea. Hy a nepe-
TAXKA... KOHEYHO, U BUHT U Knemma meTannmyeckume u kpenkme. Ho
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HAX0AATCA OHW B NNIACTMACCOBOM KOpryce, CSIOMATh KOTOpLIN, 9 Ay-
Mmaro, Tebe noa cuny. Taxk 4To He nepe-

cTapamca.

ﬂposo.a.a, noasoasduimne
ABTOMATbI BbIMYCKAFOTCA KaK oAHOMNO-
3N1eKTpUYecTBO K aBTO-

NHOCHbIE, KOTOpbIE pa3pbIBAFOT TOJNbKO Maty, no npasunam

NpoOBOA Pasbl, TAK U ABYXNONHOCHbLE, HYXHO MOAKMFOYATD K He-
KOTOpblIe pa3pbIBAOT U A3y, U HOMb. NOABUXHOMY KOHTAKTY. Y
Takue aBTOMATHI npUMeHaroT Anga 60NbWUHCTBG ABTOMATOB
BNQXHBIX MOMeLLeHUA Unu ana nuTa- OH HaXoAuTCa ceepXxy.

HUS 060pyAOBAHUS BHE MOMELLEHU.

Tax xe cylecTByrOT 3/1eKTpUldeckue npeaoxpaHutenu. flosonbHo
peakue B HaWMX cuctemax. OHU UMetoT NIaBKUE 3S1EMeHTbI, KOTO-
pbIe HyXHO MeHsaTb nocne cpabatbiBaHUs. Ho 3aTo oHW paboTaroT ¢
60nbLOW CKOPOCTbHO U 3almLLaeT Hanbonee LieHHoe 06opyaoBaHUE
OT HencnpasHOCTEN.

(!) Ecnu y asTomata unu poseTku Noa OAUH 3aXUM MOXHO
BCTABNATbL 2 NPOBOAA, TO OHU 0693aTeNbHO AONKHBI 6bITh
ofHoro pasmepa. VHave nNpu 3aTArMBAHUU KIIEMMBI XOpPOLLO
3QXMETCS TONbKO 6onee TONCTLIN NPOBOA, a bonee TOHKUM
6yneT HeaOTSHYT U CO BpemeHem paspyLlumTcs OT neperpesa.

Ona Tex, KOMy uUHTepecHO

BbIlwe ynomuHanock, YTo B WMTKAX ANS MOHTAXa MOAy el yalle
Bcero ucnonbsyetca DIN peiika Tuna «Omera». A noYemy OHa Tak
Ha3bIBAETCA U Kakue ellé perku bb1earoT? MIHTepecHo?



Bcé onpenensetca npogpunem camoii peiiku. 'peyeckas byksa
omera nuwetca Tak — (). TTepesepHU e€ BHU3 ronoson U nony-
UMTCS NPOPUNb NPUBLIUMHOW Tebe peliku. [lBa Apyrux TMna peek
TOXe Ha3BanW B 4eCTb 6YKB, HG KOTOpbIE MOXOXU UX NPOPUN.

r—r L1 [

Pelika TnNa «)» Pelika Tuna «C» Peltika Tuna «G»

Moaynu 45x45

~— —  ®paHuy3ckas komnaHus Legrand paspaboTtana cneuu-
QNbHBIV POPMAT 3N1EKTPUYECKUX Moaynel (po3eTok)
ANS NpumeHeHUs B kabenb-kaHanax. opmart okasancs
OYeHb YAAYHBIM, U MHOTUE KOMMAHUU B Mupe (BKNroYas
W POCCUMCKUE) CTANU BBIMYCKATb TakMe moaynu. Mx
pasmep coctaenan 45 Ha 45 mm, oTcroaa U HaseaHUe BCex 3nemeH-
TOB AGHHOrO popmata — 45x45.

B HacTodllee Bpema umeeTca oYeHb LWMPOKUIA BIOOP TAKUX MOAY-
nen, HA4YUHAS OT INEeKTPUYECKUX PO3eTOK CAMBbIX PA3HLIX TUMOB,
BbIKIFOUATENe, MoAy el C pa3beMamm ANna cnaboTOYHLIX CUCTEM
W npovee. A HaNMuMe MOAyNel ANns YCTaHOBKM 35iemeHToB King-
stone BooblLe paclimpseT 3TOT nepeyeHb MHOTOKpaTHO. Kpome mo-
aynewn c pasmepom 45x45 umerotca U anemeHTbI NONOBUHHOM LUK-
PUHBI ¢ pasmepom 22.5x45. Ix MOXHO yCcTaHaBNMBATL MOMAPHO.

[ns yCcTaHOBKM 3TUX MOAYJ1el BLINYLLEHO MHOXeCTBO CynnopTos,
KOTOpbIe MOryT 6bITb YCTAHOBIEHBI B CAMbIE pa3fiuyHbIe mecta. Mx
KOHCTPYKLUS NO3BONSFOT MOHTUPOBATb KaK OAUHOYHBIE MOAYU, TaK
W NO HeCKOmMbKy MoAyJlel BMecTe.



Yale Bcero B HAWMX NPOEKTAX 3TU MOAYU
MOTYT BCTPeTUTbCA Tebe B HACTOMbHBIX UU
HANOJIbHLIX NFOYKAX, FAe NpUAETCS HabupaTb
U3 HUX BCEBO3MOXHbIE KOH(PUTYpaLMUm no npo-
exTy. M 3Ta rubKkocTb aBNSieTCS OFPOMHBIM
NJFOCOM AGHHOTO (POPMATa.
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M uyTO Xe mbI Aenaem?

Ecnu TbI poweén Ao 3170ro mecTa, TO NO3HAKOMUIICS U C BUACO, U CO
3B8YKOM. TTOHAN, UTO CUCTeMbI ynpaBneHus 06beUHSHOT BCE B efin-
HYHO XUBYHO CUCTeMy. TTO NOKANbHBLIM CEeTAM FynaeT UHopMaLma
BHYTPU CUCTEM U MPOUCXOAUT CBA3b C BHELUHUM MUPOM. A 3N1eKTpU-
YeCKU TOK NUTAeT BCE 3TO U No3BonseT paboTaTb.

Ho 370 BCE KMpNUUMKU. A Aanblie HYXHO U3 3TOro YTO-TO NOCTPO-
UTb. M BOT TYT MBI KpaTKO MOCMOTPUM, YTO Xe NOony4aercs B pe-
3ysibTate COBMeCTHOW paboTbl Tebs U TBOUX Konner.

KoHeuHo, oblieHuem ¢ 3akasymkom, paspaboTKom NpoeKTa U MHo-
MMM APYTUMU BELLIAMW 3aHUMAHOTCS UHXeHEepbI U UX PyKOBOAM-
Tenu. Ho v Tebe xenatenbHO NOHUMATb OCHOBHbIE AeTaNU NpoeK-
TOB, BeAb paboTaTh C OTKPLITHIMU FNA3AGMU FOPA3A0 UHTEpecHel.

Bce npoexTbr ouveHb pasHbie. Ho B UX CTPYKType Bceraa Hanaercs
uTO-TO ObLee. TTPOCTO COCTAB U CIIOXHOCTb CUCTEM MEHSHOTCS OT
MPOEKTa K MPOEKTY, U Y KAXAOU MYNbTUMEAUMHOM CUCTEMBI eCTb
€BOU 0cObeHHOCTU. Y HebOonbLIOW NeperoBOPHOU KOMHATLL Masio
WUCTOYHUKOB CUTHANOB U COBCEM MANO 3KPAHOB. A Y 60NbLUIMX CUTY-
GUUOHHBIX LIEHTPOB KOJINYECTBO UCTOYHUKOB CUMHANOB (XOTS 6bI
TeX Xe KOMMbroTepoB) MoxeT 6bITb COTHU. [la U 3KpaHamm Tam mo-
XeT 6bITb OKpYXeHO BCE NPOCTPAHCTBO. HO BCE paBHO, y BCeX 3TUX
CUCTEM UMeOTCS 06LLME SMEeMeHTHI.

[aBaii KpaTKO paccMoTpUM UX.

McTouHuKM uHgopmaumm

KoHeuHo, BCE BCeraa HaUMHaeTCca ¢ UCTOYHUKOB UHGopMaLmn. B
HalweMm clyyae, BO-NepBbIX, 3TO U306paxeHUs — Kak cTaTuyeckue
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KGpTUHKU (POTOrpacPUm U AOKYMEHTLI), TaK U XuBoe Buaeo. A
TaKkXe pasHOO6pasHbIN 3BYK.

TTepeuncnaTb UCTOUHUKU MOXHO OYeHb aonro. EcTb Takme Buaeo-
WUCTOYHUKM, KK KamepbI UNU AOKYMeHT-KamepbI. OHU O6bIYHO HU-
yero, Kpome U306paxeHWUii, He BLIAAFOT (XOTA BAPUAHTBI U TYT UMe-
roTCa).

Ona Tex, KOMy uUHTepecHO

B Hawmux npoekTax yalle BCero UCMnosb3yroTCs BUAEOKAMEpLI C BPa-
LLaroLLLeNCs TONOBKOM, KOTOpbIE MO3BONAFOT MOKA3LIBATH PA3SIUYHbIE
mecTa B nomelleHun. ¥ uHxeHepsI Has3bIBAKOT UX CTPAHHBIM TEpMU-
Hom PTZ-kamepbr. OTKyAa NOSBUNOCH TAKOE HA3BAHUE?

Camo cokpalieHue PTZ — 370 nepBsble 6yKBbI OT GHMTUUCKUX CIOB.
Pan, To ecTb NaHopamuposaHue, Npolie BpalleHUe BOKpYr BepTU-
kanbHol ocu. Tilt, unu HaknoH Ha pycckom. N Zoom o3HaudaeT yBe-
nuYeHUe, UNU NpubnuxeHue KapTUHKU (OTCHOAA U FOBOPAT NPO
3yMMUpPOBAHUeE).

TTpy HacTpoMKe CUCTEMBI TaKUe Kamepbl MOXHO HaNpasUTb Ha
onpeaenéHHbIe TOYKU B MOMELLEHUSX U 3aNOMHUTbL UX MONOXEeHUA.
370 Ha3bIBAETCA COXPAHUTL NpeceTbl (OT AHFMUUCKOrO TepMUHA
Preset). Y npu aTom uHxeHep MoxeT NonpocuTb Tebs nocuaeTb Ha
KaKuX-nmbo mectax B momelleHuu Ans 6onee TOYHOU HACTPOMKM.

K nctouHukam 3BYKA OTHOCATCA MUKPOMOHbLI, pPAAUOMUKPOPOHLI U
KOHIrpeccC-CUCTEMBL. nOHﬂTHO, YTO KpOMe 3BYKa XAATb OT HUX He-
yero.

Ona tex, KoMy uHTepecHoO

HasepHoe, TbI yxe CnbIlwas, Kak Ha 06beKTax UHXeHepbl NPoBeparoT
paboTy MUKpOGPOHOB. OHU NPOU3HOCAT pasHbIe CMOBA U LIUPLI U



CNYLIArOT, KAK 3TO 3BY4YUT. A MPOPECcCUOHAbI Tak BOObLE NOBTO-
pAFOT MHOTO pa3 «COCUCOYHas»!

Kak Hu cTpaHHO, HO ecTb TOCT Ha Te passbl, KOTopbIe HYXHO roBo-
PUTb B MUKPOMOH Npu nposepke. N OHU OTNUYaroTCS TeM, YTO B HUX
COAEPXUTCS MAKCUMATbHOE KONUYeCTBO PasHLIX ByKB U UX coveTa-
HUM. W ecnn Teba 370 3auHTepecyeT, TO HAMAU CAM B UHTEpHeTe 3TU
PPasbl, U TOFAG ThI CMOXELlWb MOKA3aTh UHXEHEepy, YTO TOXe Koe-4To
3HaeLwb!

Ona tex, KoMy uHTepecHo

Ecnu TbI MHTepecosanca napameTpamm MUKpOGPOHOB, TO MO 06pa-
TUTb BHUMAHWE Ha TAKOW, KaK XapaKTepucTuKa HanpasneHHocTu. To
eCTb, KK MUKPOPOH CIBIWMUT Tebs C pasHbIX CTOPOH.

NmeeTca HeckosbKO TUMOB 3TOM XapakTepucTuku. Kakas byaer
HaNpaBIeHHOCTb ONpeaenseTcs KOHCTPYKLMeW Kanckonsa MUKpo-
(POHQ, U He MOXeT U3MeHsaTbCA. B Hawmx npoekTax yalle Bcero
BCTpeYaroTCca crneayrolme Tpu BapUAHTA.

HeHanpaeneHHbIe MUKPOQPOHBI, KAK TbI AOraAANCs, NPUHUMAOT
3BYK CO BCeX HAnpasneHU OAHOBpeMeHHO.

KapavouiaHeie MUKpO@OHEL Nyulle Bcero cnbiwar Tebs B Hanpasne-
HUU KaNcronsa U XyxXe ynasniuBaroT 60KOBbIE 3BYKMU.

CynepkapavoaHbIE MUKPOGPOHBI elliE MeHbLUe CbIWAT NOCTOPOH-
HUe 3BYKW, OHU OCTPOHanpasneHHsIe. VX yalle BCero ycTaHaBMMU-
BAFOT HA CTONAX 3aCeAAHUIN, YTO 6bI TBOM MUKPOMOH He MOACIYLLU-
BaS coceaa.



O6paTt BHUMAHWUE, Ceyac YacTo NPUMEHSHOTCS MUKPOQPOHHbIE
MACCUBBI, U UX HAMPABNIEHHOCTb MOXET U3IMEHATLCS MPOrPAMMHBIM
nyTem.

Ona Tex, KOMy UHTepecHO

PaanmommnkpopoHLT AOBONBHO YACTO BCTPEYArOTCA HA HALMX O6beK-
Tax. OB6bIYHO OHU COCTOST U3 PYYHBLIX UMY NOACHLIX NepeAaTYUKOoB
(To ecTb caMUX paAMOMUKPOPOHOB) U NPUEMHUKOB. CamMU NMPUEM-
HUKM 4aCTO UMetOT HebonbluMe aHTeHHbLI ANna npuéma curHana. OHm
pacnonararoTcs 06bLIYHO Ha 3a4HeN CTOpOHe YCTPOUCTBA, HO UHOTAA
W Ha NULeBOU NaHesIn NPUEMHUKOB. A eCnu B NpoeKTe NpeasyCcMoT-
peHbI AOMNONHUTENbHbIE BHELWHWUE AHTEHHbI, TO GHTEHHBI Ha CaMUX
MPUEMHUKAX NPOCTO He YCTAHABIIUBAIOT.

AHTEHHbLI Ha NPUEMHUKAX AenaroT TAKUMU, YTO OHU MOTYT NOBOpa-
YMBATbLCA B pasHbIe CTOPOHbI. M 3T0 He npocTo Tak. Beab ux Haao
YCTGHOBUTL B MpPABUIIbHOE NOMOXeHWe. A KaK 3TO BbIrNaauT? He
3Haewsb?

Ansa Hayana Haao yACHUTb ANA cebs, YTO CUrHAN OT MUKPOQOHA B
KQXAbIA MOMEHT BpemMeHU NPUHUMAeT TOJbKO OfHA U3 aHTeHH, a He
obe. N paboTaeT TONMBKO Ta, YpoBeHb CUMHANA Ha KOTOpol bonblue.
Hanee HyXHO 3HATb, YTO PAAUOCUTHAN UMeeT TaK Ha3bIBaeMyHo No-
napu3aumio, TO eCTb HanpaeneHue BOSHbI B MPOCTpaHcTee. ITO
HanpaeneHWe onpeaenseTca nonoxeHWem B NPOCTPAHCTBE GHTEHHbI
B NepeAaTyuKe, TO eCTb B CAMOM PaAMOMUKPOQOHe. Ho yenosek
NOCTOAHHO KPYTUT B PyKaX 3TOT MUKPOGOH, Ad U CAM ABUraeTCs No
NomeLLeHUHO.



M Tenepb NOHATHO, YTO GHTEHHBLI B MPUEMHUKE AOMKHBI pacnosna-
raTbcs TaK, YTO6bI XOTA 6bI OAHA U3 HUX 6bIIA MAKCUMATLHO NOBEP-
HyTa NapansienbHO aHTeHHe B nepeaaTyuke. OTO AOCTUIrAeTCa B TOM
cnydae, KOrAa Mexay HanpasrieHUAMU GHTeHH Ha NPUEMHUKe YCTa-
HosneH yron 8 90°.

A BOT YCTAQHAB/TINBATL AHTEHHbI NapansiesibHoO abconroTHO beccmbic-
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Kpome TOro, umeercs o4eHb MHOMO UCTOYHUKOB, KOTOpbIE BLIAGHOT
U BUAEO, U 3BYK OAHOBpPEMeHHO. HauMHas oT NpUBLIYHLIX Tebe KoM-

J1eHHoO.

NbFOTEpOoB, BUACOPEKOPAEPOB, CUCTEM COBMECTHOU paboThl, KoAe-
KOB BUAEOKOH@epeHLni U npoyero.

TToaknrouaTbesa K cUCTEME UCTOYHUKU MOTYT CAMBIMU PA3HBIMMU
cnocobamu. K cyacTbho, ThI yKe 3HAKOM C pa3fIUUHBIMU UHTEppeit-
CAMU U NOUMELLb, Kak BCE NpomucxoamuT. M koraa TeI Bpesaelub JHo-
YOK B CTOMeLWHULY, TO Tenepb MOHUMaellb, YTO 3TO TOXe OAUH U3
WUCTOYHUKOB CUTHANA, XOTA HOYTOYK K Hemy elué He NOAKIIFOYeH.

O6paboTka BUAEO U 3BYKa

TTouemy BuAeO U 3BYK B 0AHOM pasaene? TTpocTo oTaenuTL 0AHO
OT APYroOro B COBPeMeHHbIX CUCTeMax OYeHb CNOXHO. Beab oHM
KOMMYTUPYHOTCA U NepefaroTcs Yadllie BCero BmecTe.

TToapo6HO onucbIBATh BCE 3TO HeT HeO6XOAUMOCTU, BeAb OTAeb-
HbIe 3M1eMeHTbI YKe 6bINM YNOMAHYTBI paHblUe B pa3HbIX paspeniax
kHUru. TTpocTo novimum, uTo Takas 0bpaboTka U nNepeaava CUrHanoB
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ABNSAFOTCA HEO6XOAMMOM YaCTbHO BCeX HALIMX NpoeKkToB. M ocHos-
HbIe BO3AeMCTBUA OT CUCTEMBI YrpasrieHua 6yayT HanpaseHHbI
WMeHHo ctofa.

BonbwwuHcTBo cpeacts 06paboTkM cUrHANOB 06LIYHO CObpaHLI B an-
NApaTHOM LKAy UMK B HECKOJSIbKUX LIKACPAX B CJIOKHBIX CUCTEMAX.
Ho uacTb cpencts 06paboTkU U KOMMYTALIMU AOMONMHUTENBHO pac-
KMAbIBAeTCS NO nomelueHusam. KommyTtatop U nepeaatyuk noa cto-
nelwHULEeN pSAaOM C NTHOYKOM TaK Xe OTHOCATCS K 3TOMY pasaeny.

OtobpaxeHue suaeo

A Kak 6e3 3Toro? Ecnu He 6yaeT KapTUHKU, TO HEMOHATHO, 3a4em
3TO BCE Aenanoch.

CpencTea oTObpaxeHUs rpybo AenaTcs Ha UHAUBUAYATIbHbIE U Fpyn-
nosbIe. V13 HA3BAHUIA NOHATHA UX CMeLUdUKa.

B kauecTBe MHAMBUAYANbHBIX Yalle Bcero Tebe BCTpeTaTcs obbIv-
HbIe MOHUTOpLI. HO U HeobbIuHbIe TOXe uMeroTcs. BeposaTHo, Tebe
NPUAETCA CTONKHYTbCS C BPe3HLIMU MOHUTOPAMU, KOTOpbIE BbIe3-
XaroT U3 ctonewHulbr. OcobeHHo YacTo 370 bbiBaeT B BUTT-nome-
LeHUaX.

[na rpynnosoro otobpaxeHus UCNOMb3yrOTCA CpeAcTBa ¢ 60MbluMMm
pasmepom noBepxHOCTU oTobpaxeHus. HaumHas OT oTAenbHLIX BU-
AeonaHenem, U A0 BUACOCTeH, cobpaHHbIX U3 XKK-naHenek unu us
CBETOAMOAHLIX KabuHeToB. Henb3g 3a6b18aTh U 06 BUAEOMNPOCKTO-
pax, XoTa UX A0S NOCTOAHHO YMeHbluaeTca. M, KoHeuHo, pasnuu-
HeWllne Au3anHepCKUe pelleHUs, Koraa Ang otobpaxeHUs moxeTt
WUCNONb30BATLCA AAXe CTeHa OrPOMHOMO AOMA.



Ona Tex, KOMy UHTepecHO

TToyemy-To Nnockue Tenesmsopsl (NaHen W) Bce NO NPUBLIYKE
Ha3bIBAFOT Nniasmamu. Ho seab 310 HesepHo. [lasali kpaTko npobe-
XUMCS MO TeXHONOMUAM NaHesien, YTobbI TbI MOT MpU ObLeHUU
X0T8 6bI C AeByLWIKAMU 61eCHYTb CBOEM MPAMOTHOCTbHO.

TTnasma — 370 AeUCTBUTENbHO NAHesNU, B KOTOPbIX CBETUTCA
nnasma. A 4To Takoe NNasma? ITo COCTOSHUE CneumanbHoro rasa
(HeoHa) noa AencTBUEM IMEKTPUYECKOro pa3paaa. To ecTb B na-
Henu umeeTCcs OrpOMHOE KONMUYECTBO MAFOCEHbKUX S4eeK C Fa3oMm,
W KaXAas MOXeT CBEeTUTbCA OTAenbHO. TTaHenel Takux AaBHO HeT, a
BOT HA3BAHME NMPUKNENNOCh.

LCD — 370 xuakokpuctannuyeckue naHenu (KK-naHenu). Camo
Ha3BaHWe NpPOUCXOAUT OT aHrnuickoro Liquid-Crystal Display (ne-
peBoAUTb HaAo?). B Kaxaol TouKe Ha 3KpaHe XuAaKUe KpUCTannbl
KpYTATCA BOKpYF CBOEM OCU, U TO 3GKPbLIBAFOT 3aAHUW CBET, TO OT-
KpbIBArOT ero. Tak U nosyyaertcs KapTUHKa. M Tenepb Tebe NOHATHO,
UTO TAKOW 3KPaH HYXHO MOACBEYUBATbL C3GAU, UHAYE HUYero He yBU-
Avwb. BapuaHToB 3TUX NaHeneu MHOXecTBO, U OHU Haubonee pac-
MpOCTpaHeHbI cenvac.

OLED — camas coBpemeHHas TexHonorus. Ml TepmuH paclumgpossbl-
BaeTcs kak Organic Light-Emitting Diode, To ecTb opraHuyeckuis
ceetoamoa. Kaxaas Touka — 3TO maneHbKue LiBeTHbIe CBeTOAMO-
AKU (06bIYHO MO 3 WTYKM), KOTOpLIE U POPMUPYHOT KAPTUHKY. A
MOHSTHO, Pa3 OHWU CBETATCS CAMU, MO HUKAKOW MOACBETKU He HYXHO.

P.S. TTouemy opraHuueckue csetoamonbi? OHM uTO, XumBbie? M cmo-
ryT HanacTtb? Het! He BonHyiica. TTpocTo B Xumum nrobie Belle-
CTBQ, B KOTOPbIX €CTb YrNepos, OTHOCATCS K OpraHUyeckum. Cmo-
Xelwb YraaaTb, KAKOW 351eMeHT COAEepKUTCS B STUX CBETOAUOAAX?
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BuaeocTteHbr U3 cBeTOANOAHLIX NaHenel BbIrNSAAT ropasao npu-
BneKatenbHee. Y HUX HeT paMOK Mexay NaHensmu, OHU MoryT
umeTb Nobyro opmy, nsrnbatbcs. Ho novemy xe OHU He 3axea-
TWUNU BECb PLIHOK?

TTepsoe — 370 UeHa. TToka OHU AOpOXe, HO 3TO bLICTPO UcNpasns-
etcs. [lanee — 3710 war nukcenewn. TToka yto war y XK-naHenen ro-
pasfo meHble. HO U 3TO TOXe UCNPABNSeTCs XOPOLMMM TEMMAMU.
Tem 6onee, UTO AN KONNEKTUBHBIX CPeACTB OTO6paXeHUs 3TO He
TAK U KPUTUYHO, Beib CMOTPSAT HA HUX C HEKOTOPOU AUCTAHLIMM.

A BOT KONUYeCTBO OTO6PAXAEMBIX LiIBETOB — 3TO UX OCHOBHOM He-
AOCTATOK. Ha nepBbIN B3rasa KapTUHKA Spkas U LseTacTtas. M ka-
KeTcs, YTo nyvle He 6bIBaeT. HO 3TO TOSIbKO Ha CMeumanbHo Noa-
rOTOBJEHHBIX KAPTUHKAX. A BOT XUBOe BUAEO byaeT cmoTpeTbea He
oueHb. OCTAETCs TONbKO HAARATLCS, YTO CO BpeMeHemM UHXeHepbI U
3TO UCNpaBAT.

Ona tex, KoMy uHTepecHo

Kak u Bcé npoyee, TeXxHONOrMa NPOU3BOACTBA CBETOAUNOAHBIX KabU-
HeTOB NOCTOSHHO passuBasack. TTonpobyem KpaTko onucatb UX Ans
O3HAKOMIeHUA.

DIP — unu no-aHrnuiicku The Direct In-line Package. Ang kax-
AOTO LiBeTa TyT UCNONb3yeTCa OTAeNbHbIN CBETOANOA B OTACSIbBHOM
kopnyce. TTo3TOMy nlerko NoHATb, YTO LWAr NUKcenemn moxeT bbITb
6onbwum, oT 6 MM U BbILWe.

SMD — Surface Mounted Device, To ecTb yCTPOUCTBO, MOHTUpYe-
MOe Ha NoBepXHOCTb. TyT B OAHOM KOpnyce yxe no 3 ceeToanoaa
(KpacHBbIM, CUHUIA U 3enéHbIN). W navika MAET Ha NOBEpXHOCTU rops-
4yum Bo3ayxom. LLlar nukcena moxert 6b1Tb MeHblue 1 mm. M uTobbI



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 TeXHOOrUHO NpoussoacTBa. CeeTo-
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 NoSTyYuTCs. TONbKO
MEHSTb.

Cam NOHUMaellb, YTO STUMU TeXHOSIOTUSMU CMIUCOK He OrpaHUYeH.
MmeeTca MHOXeCTBO UX MOAUPUKALIUIAL

ELLE HelaBHO MBI YACTO NMPUMEHSU BUAEOMNpoeKTopsL. Ho ceeTtoaun-
OfHbIe BUAEOCTEHBI YCMEelWHO UX BITECHAROT, XOTS ThI eLé CMO-
Xelb CTOSKHYTbCS C BUAEOMNPOEKTOPOM U 3KPAHOM K Hemy. TTouemy
3T0 npoucxoamT? M3-3a cneumeuKkmn Hawmx npoektos. Beap Hawm
OCHOBHbIe 06beKTbI NpeAHa3HaYeHbI Ans 06bIYHOU paboThbI, U B HUX
AOJIXHO 6bITb HOpMATbHOE OCBellieHUe. A MPOeKLUMOHHAS KapTUHKA
nyJlwe BCero BUAHA B 3aTEMHEHHOM UNU NOSTHOCTbHO TEMHOM NoMme-
LLieHUW, KaK B KMHoTeaTpe.

Ecnu pasmep 3kpaHa 1 mogenb NpoekTopa UHXeHepOM BbLIN BbI-
6paHbI NPABUIILHO, TO He AOMXHO BO3HUKATb NpO6IiemM C UX MOHTG-
KOM B YKa3aHHbIe mecTa. Ho ecnu 4To-TO MellaeT UxX pacrnonoxuTb
MO NPOEKTY, TO HUKOTrAa He MeHAN pasmellieHUe CaMOCTOSTENbHO.
EcTb MHOrO TOHKOCTel B HACTPOMKE reOMeTpUU KAPTUHKU, U NYCTb
3TU U3MeHeHUs NOATBEPAUT UHXeHep.



C!) B kayecTBe UCTOUHUKOB CBETA BCE elé NpUMeHaroTCs cre-
LManbHbIe namnel. bonblwe Bcero oHW 60aTca OTKNFOYEHUS
3MeKTpUYecTBa CKAYKoM. ECnu TbI MOHTUPYeLWb TAKOW Npo-
eKTOp, U OH BKJIFOUUNCA, TO 0693aTeNbHO AOKAUCH OKOHYA-
HUS NpoLecca OXNAaxaeHUs Namn, U TOSIbKO Nocrne 3TOoro OT-
KNHOYaW 3NeKTponuTaHue.

Ecnu Tebe npuaértca 3ameHsTb CAMOCTOSTE bHO JIAMMbI Y NPOeKTo-
POB, TO YUTAM CHAYASIA UHCTPYKLMIO U CTPOrO BLIMNOSHAN BCe peKo-
MeHAauuu. 3ameHa Namn, 0CO6eHHO Y MOLLHBIX NPOeKTOpOoB, AO-
BONbHO onacHas Wwryka. OHU UHOTAa XOTAT B30pBaThea. M HUKoraa
He Tporai JIaMnbI FONLIMU PYKAMU, AaXKe KOrAa OHU XONOAHbIe.,
TTpuKOCHOBeHUS OCTABNAFOT HEBUAUMbBIE CIeAbl Ha CTeKne, U Takue
NamnbI 6bICTPO BIXOAAT U3 CTPOA.

Ona tex, KoMy uHTepecHo

B HacToslee Bpema ANs (pOPMUPOBAHUA KAPTUHKU B BUAEOMPOEKTO-
pax UCNONb3yrOTCA ABEe OCHOBHbLIE TEXHOMOMUMU.

LCD — Haperocb, Nepesos TbI He 3a6b1n? Camy MaTtpuLly Aonroe
Bpems ymena BbIMyCKaTb TONMbKO SMOHCKAsA KomnaHus Epson, koTo-
pas U NPOAABANG 3TU MATPULILL OCTANbHBIM NMPOU3BOAUTENSM NPO-
ekTopos. TTpOCTO NpeAcTaBb, KAKOW APKUMA CBET NPU BLICOKOWU TeM-
nepaTtype NpoXoauUT Yepes 3Ty MAneHbKyHo MaTpuLly, U OHa He
AOSIXHA MpU 3TOM BLIFOpPATb.

DLP — wnu, no-aHrnutickm, Digital Light. OcHoBoM cnyxuTt mukpo-
CXema C MUIITMOHAMU MANFOCEHbKUX 3epKan, KoTopbIe MOryT NoBO-
Pa4MBATLCSA BOKPYT OCU. BEINYCKaeT Takme MUKpOCXeMbl BCero 0AaHa
KomnaHus B mupe — Texas Instruments. 3ta TexHonorus obecne-
UMBAET HAUBLICLUYHO APKOCTb Y MPOEKTOPOB, KOTOPOU He MOTYT A0-
CTUTHYTb BUAEOMNpPOEKTOpLI ¢ maTpulen LCD.



OssyuusaHue
Xopowwuii 38yK — Hale BCé!

[ns Bocnpou3sseaeHUs 3B8yKa B HAWMX NPOEKTaX NMPUMEHAHOT CambIe
pasHoO6pasHbIe aKyCTUYeCcKUe cucTembl. Bce oHU umetoT pasHoe
npeAHasHaveHue. Bua u konuyecTso onpeaenstoTca UHXeHepom
WU 3BYKOUHXEHEPOM B CITOXHBIX CUCTEMaX.

[ns npocTOTEI MOXHO 3aMOMHUTb, YTO NOTONOYHbIE AC NpeaHasHa-
UeHbI A1 MOHO(OHUYECKOTO 3BYKA, U Jyulle BCero BOCNPOU3BOAST
peyb. XOTS U My3bIKG OT HUX MOXeT 3By4aTb HeMnNoxo. HacteHHbIe
AC MOryT qpOPMUPOBATL CTEPEO UM MHOTOKAHANbHLIN 3BYK. YTO
MO3BONSET CNYLWATb MY3bIKY MUY CMOTpPETb KUHO.

OTAenbHO MOXHO YNOMSHYTb cabByepbl, KOTOpbIe NnpeAHasHaYeHbI
AnNS BOCNpOU3BeAeHUS HU3KUX YacToT. XopoLume cabbl ¢ rpamoTHOM
HAQCTPOMKOM AenaroT 3BYK 3HAUUTENbHO UHTepecHee.

\
3@ Coset ot Tletpa Tletposuua

Koraa TbI MOHTUpYelub akycTUYeckue cuctemsr (0cobeHHo
cabBy@epbI) B NOTOSIOK TUNA «KAPMCTPOHI>, He MOJIEHUCH U
3arf1SHYU B 3aNOTONOYHOE NPOCTPAHCTBO. CTPOUTENU YacTO
OCTABNAFOT HA NNUTKAX pasHbId mycop. Ecnu ero He ybpatb,
TO B 3BYKe MOXeT NOSBUTLCA NPOTUBHLIN Apebesr oT 3Toro
Mycopa, U Tebe camomy byaet HenpUaTHO 3TO CIbIWATb.

Ona Tex, KOMy uUHTepecHoO

HaeepHoe, Ha 06beKTax Tl yKe BCTPeyanca ¢ akyCTUMeCKMMU CU-
CTeMaMU, KOTOpbIe BLITNSAAT KaK BbICOKAS, CPABHUTESbHO TOHKAs



KOJTOHKA CO MHOXECTBOM MASNEHbKUX AUHAMUKOB BHYTpU. Y uHxe-
HepbI HA3bIBASIU UX <JIMHEUHBIN maccus». Tak 3a4em 37O 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 pACCTOAHUA. A ecnu
CBepXy U CHU3Y AUHAMUKA NOCTABUTbL Apyrue ANHAMUKU, Aa eLUé U
MHoro? Toraa Beepx U BHU3 3BYKY pacnpOCTPaHATLCA 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 PAAOM C Held byaeT rpomKko, a Baanu Tule. A'y
NUHeMHOr 0 MaccuBa BAANU TOXe byaeT TULe, HO HEeMHOTO rpomye,
yem OT 0b6bIuHOM AC (Haaeroch, ThI He 3anyTancs). M npumenaTts nu-
HeliHbIe MACCUBLI BLIFOAHO B 3G11AX C ANMUHHBIM CTOSTOM, YTO6bI
AASIbHUM YYACTHUKAM TOXe BCE 6bLNO CRBILWHO.

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 nossnaercsa xenaHue, 4to 6bl 6b1na
BO3MOXHOCTb CBA3ATbCS C APYrOM TOUKOU U 06CyAUTb TeKylume
Aena. [a ewwg xenatenbHo yBUAeTb CBOUX cobeceHUKOB U NO-
CMOTpeTb UM B rnasa (0cobeHHO aKTyanbHO ANS PYKOBOACTBA).



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 ACOKOHEpeHLICBAIN»
WHTepecHO uHxeHepam. TTpocTo 3Han, BCE rOBOPAT KOPOTKO
UTO HACTPOIKA TAKUX CUCTEM OYeHb He- «cucTemsr BKC».

npocTaa 3aaaya, 0cobeHHo 3TO Kacaetca

38yKka. M He yauBnaics, ecnv UHxeHep NonpocuT Tebs noaonry
CYUTATb USIU TOBOPUTL B MUKPOEOH, a cam byaeT KonaTbCs B KAKUX-
TO NPOrpammax HacTpOUKM.

W camoe obuaHoe, YTo Aaxe Nocne NOSIHOW HACTPOMKU BCE paBHO
3aKas3ymKy YTO-TO He MOHpasUTCH, U Tebe NpUAETCS ONATb CYNTATD.
M Tak no kpyry...

CUCTeMbI CUHXPOHHOTO NepeBoAa

PaHble, oyeHb AaBHO, BCe NFOAU XOPOLIO MOHUMANU ApYr Apyra v
rOBOpPUIU HQ OAHOM A3bIKe. HO NOTOM OHU 3aXOTeNIn NOCTPOUTH
6alWwHO A0 Heba, U UM Nepemeluanu Bce a3bIkU. M BCce nepectanu
NOHUMATb Apyr Apyra. CTpaHHAs UCTOpUS, HO BeAb AeUCTBUTENIbHO
He MOHUMGHOT...

N uto xe aenatb? JIN60 yunTb pasHbIe S3bIKU, MO0 YCTAHABNUBATD
CUCTEMY CUHXPOHHOIO NepeBoAaa.

Peanusauuii Takmux cuctem moxeT 6bITb MHOXeCTBO, HO B HALIMX

MpOeKTax ThI Ydllie BCero CMOXellb BCTPETUTLCS C CUCTEMAMU CUH-
XpoHHoro nepesoaa Ha UK nyuyax. TTepesoaunKkmu cuasT B cBOUX Ka-
6UHKAX, U UCNONb3YHOT CMeumanbHbIe NynbTbl ANS AUKTOBKU Nepe-
BoAa (KCTaTu, CKOPO BMeCTO HUX NepeBoauTb byayT CUCTEMBI C UC-
KYCCTBEHHLIM UHTesnekToMm). [lanee 38yk UAET Yepes crneLmanbHoe



obopynosaHue Ha UK usnyuatenu, passelueHHbIe No CTeHaM nome-
LWeHUs. A Y YY4GCTHUKOB B KGPMAHE NIeXUT NPUEMHUK, KOTOPLIA NpU-
HUMQET 3TOT UHPPAKPACHBIM CUTHAN, U Yepe3 HaYLWHUK BbIBOAUT
nepesoa.

KoHeuHo, HacTpolika Bcero 3Toro NoOXUTCs Ha UHXeHepa. Ho y 3Tux
CUCTeM eCTb TOHKOe MeCTO — 3TO KOaKcuanbHbIe kabenu ans nepe-
AAYU cUrHana. CucTema oYeHb KpUTUYHA K ANIMHAM 3TUX Kabenel
NpU NOAKIHOYMEHUU HEeCKOSbKUX u3nyyatesiel. M 8 npoekte
AOJIKHBI 6bITb YKA3AHBI UX AJIMHBL. Thl AOJIKEH 3aKNaAbIBaTL kKabenu
WMEHHO YKa3aHHOM ANUHBI, AaXe eCNU NPUAETCS JIULHIOKO ANUHY
kabensa nNpaTatb KyAa-HUbYAb. A eCniv UMeroTCa CheluanbHbIe KOM-
MeHCaTopbl ANUH Kabenel, U B NpoexTe paspeluieHo NpOoKaaLIBaTh
kabenu nFo6ou ANUHLI, TO ThI AOSIXeH NepeAaTb UHXeHepy npa-
BUNbHYHO AJNIMHY NPOTAHYTLIX Kabenewn, YTo 6bI OH MOT MPABUNBHO
HAaCTPOUTb KOMMEHCaTopbI.

CueHuyeckum csert

TTpoeKTbI CO CLieHUYeCKUM CBETOM He TaKue YacTble roCTU Yy Hac.
Ho v oHu Toxe BCTpeyaroTcs, 0CO6eHHO B YHUBEpCAsbHLIX 3as1aX.

MoHTaX CBeTOBLIX NPUBOPOB MANO OTNIMYAETCS OT MOHTAXA Npo-
yero 0bopyaoBaHUs. HeKOTOPbIM UCKITFOUYEHUEM SBISETCS MOHTAX
Ha cneumanbHbIe PepMbI, KOraa UCNonb3yroTcs CTPYOLMHBL. Bax-
HBLIM YCIOBUEM SIBNSETCS COOTBETCTBUE AMANA30HA pa3smMepoB Y
CTPY6LMHLI AnameTpam Tpyb qpepmel.

C!) Bce ceeToBbIe NpubopbI Bceraa UMeroT mecTa AN Kpenne-
HUS CTPAXOBOYHLIX TPOCUKOB, U B UHCTPYKLUM 3TO 0693a-
TesIbHO MoKasaHo. Hukoraa He UrHOpUPYU CTPAXOBKY, eCnu
CBETOBOU NpU6BOp YCTAHABNMBAETCS HA BBICOTE UMW NOA HAM
MOTYT MPUCYTCTBOBATb JIHOAM.



Konuuectso u TMnN ceeToBbIX NpUbOPOB ONpenenseTca npoektom. U
Tebe AOCTATOYHO 3HATb UX OCHOBHbIE BAPUAHTLI, YTOOLI MOHUMATb
yKasaHus UHXeHepa, Kyaa Yto KpenuTb. [la u ans csoero passutus
XOpOLWO 6bI 3HATb OCHOBHbIE MOHATUSA Y CBETOBOTO 060pYAOBAHMUS.

B kxayecTBe OCHOBHLIX UCTOYHUKOB CBETA Yallie BCero UCMOMb3yHOT
PAR npoxekTtopbl. TepmuH PAR npoucxoayT OT aHrNUMACKUX Cnos
Parabolic Aluminized Reflector, uto nepesoautca kak TTapabonuue-
ckui AntomuHmesbIn Pegpnextop. OHM 6b1BAFOT NGO € 6enbIm,
NU6O € LIBETHLIM CBETOM, YTO Onpeaensercs TUNom UCMONb3yeMbIX
CBETOANOAOB.

Kpome 370ro 4acto UCNOsb3yrOTCS MPOXEKTOPLI C BPALLGHOLLIENCS
rOJIOBOM, KOTOpPAs MOXeT BpaALLATbCS U HAKMOHATLCS B pasHbIe CTO-
poHbI. TTpU MOHTaXe 3TUX NPOXeKTopoB 0cobo obpallai BHUMAHUE
Ha HGAEXHOCTb U XKECTKOCTb KpenneHus. TTpu BpalleHUn ronossl
nosBnAroTCa 60nblune AUHAMUYECKUE HArpY3KU, a BeAb TPACKA NpU-
6opa HegonycTUMma.

Eweé napa TepmuHoB Ans TBOero passutua. CeeT, KOTOPLIM HA3bIBA-
eTca Wash, asnsetca paccesHHbIM AN MSTKOrO ocBelleHUs npo-
cTpaHcTea. Ecniv npoxexkTop cBETUT YETKUM HANPABEHHBIM NYYOM,
TO 370 HasbiBaeTcs Spot. Ewe 6onee y3kue csetosble Nyyu BbIAAHOT
npoxekTopsl Beam. [lanee cneaytoT fasepHble U3nyyatenu ¢ Ny-
YOM KaK CTPYHa.

Kpome TOro, B CUCTEeMBbI CLIeHNYECKOrO OCBelleHUs BXOAAT U Apyrue
YCTPOICTBQ, KK CBEeTOBbIE, TAK U Npoune (Hanpumep, AbIMOBbIE Ma-
LIMHBI, CTPO6OCKONLI U Npoyee). Ho € 3TUM TbI NO3HAKOMULLLCA YXe
Ha obbekTe.

Ana ynpasneHna Bcemu yCTpOUCTBAMMU Ydllie BCErO UCNONb3yeTca
npotokon DMX512, koTopblii yxe Tebe 3Hakom. Ha cammux yctpoun-
CTBAX 06bIYHO UMerOTCS NAaHeNbKU HACTPOMKU, U Tebe, BO3MOXHO,

™S



NpUAETCA CAMOMY HACTPAUBATL GAPECa PasHLIX YCTPOUCTB U HEKOTO-
pble Apyrue napameTpbl, 0CO6eHHO ecrin UHXeHep He 3aXo4eT nesThb
Ha BLICOTY.

i

Coset ot Tletpa Tletposuua

TTpu coeanHeHUU WWHLT yNpasneHus nocneaoBatesibHo ot
npubopa k Npubopy, B KOHLE LieNOYKU Y NocneaHero npu-
60pa HyXHO 3aTepMUHUPOBATD BLIXOA.

Ecnu Tebe He naayT rotToBOro TepmMuHATOPA, TO ThI MOXeLlb
cAenatb ero camocTonTesnibHo. [ns 3T0ro HyXHO B3aTb 06bIY-
HbIU pasbem XLR «nana» u npunasts pesmuctop 120 Om k
KOHTAKTamM 2 U 3. 3T0 U36aBUT LWNHY OT LMEPOBLIX NOMeEX.



TTpoussoautenu obopyaosaHus

Tenepb TbI HeMHOro paszobpancs, 4to met aenaem. Octanock No-
HATb, U3 Yero.

Ecnu TbI ONBITHBIN MOHTAXHUK, NPOPABOTABLUMIA Ha 60MBLIOM KONMU-
yecTBe 061BEKTOB, TO C 060pYAOBAHUEM MHOTUX NPOU3BOAUTENEIH
ThI yXe cTankueancs. M 3Haelwb AOCTOUHCTBA U HEAOCTATKU 3TUX
yCTPOUCTB (XOTA 6bI NO HeLleH3ypHLIM OT3bI-
BAM UHXeHepoB O HUX). HO Bealb eCTb MHOTO
HAYUHArOWMX pebaT, KoTopble NOKa Maso ¢
yem paboTtanu. B ocHosHOM ang HUX nonpo- AUTENM, @ BERAOpAT
6y+o AQTb KpATKYHO MH(POPMALIMIO 06 OCHOB- 370 NPOCTO CrieHr,
HLIX MpOU3BOAUTENAX 060pyAOBAHUS U A0- OT AHrAUICKOro
NONHUTENbHBIX U3aenuii Ans MYyInbTUME- cnoea vendor.
AUUHBIX CUCTEM.

MHxeHepbI YacTo ro-
BOpSAT He Npou3BO-

KoHeuHo, 3TOT cnucok HenonHeI. U apyrue uHterpartopsr B Poccum
MOTYT UMeTb Apyrue npeanoyTeHus. Ho TeI paboTtaews 8 TMT, u
TYT NpeACTaBreHbI B OCHOBHOM Te KOMMAHUU, KOTOpbIE MbI UCMOSb-
3yem B Hawmx npoekTax. TTo3Tomy xoueTcs HapeaTtbcs, YTo 60nb-
LWYHO YaCTb NPOU3BOAUTENEM, C KOTOPLIMU ThI MOXellb BCTPETUTLCA
Ha 06beKTax, OH NOKpbIBAET.

KcTaty, npaktuyeckmn Bce KOMMNAHUU, KOTOpbIe NepevncrieHbI Huxe,
UMetoT ropasao bonee WUPOKYHO HOMEHKNATYPY U3fenuii, Yem
HanucaHo. TTonpobyu cam NonasuTb NO UX CAUTAM U MNO3HAKO-
MUTbCA C OCTASIBHOWN NPOAYKLUEN.

NTaK, HaQUYHEM.



Aberman AN
ABERMAN
OPUUMANbHLIA CAAT KOMMAHUW ecopro-av.com. E—
Toprosas mapka Aberman NpUHAANEXUT POCCUMCKON KOMMNAHUU
OO0O «3ko TTpo». LleHTp pa3paboTkm Haxoautcs B Poccum, a npous-
BoAcTBO B Kutae. BoInyckaeT oueHb WMpOKUA cnekTp obopyaosa-
HUs. B KaTanore MOXHO HAUTU NPAKTUYECKU BCE, HO 3TO Xe camoe
060pyAoBaHME MOXHO HAUTU U Y MHOTUX APYTUX KUTAUCKUX CPUPM
NOA APYTUMU UMEHAMU.

Absen

OuLManbHbIM caiT komnaHum ans Poccun absen.ru.

TTpoussoauTenb cBeTOAUOAHLIX 3KpaHOB U3 Kutas. Xopoluee kaye-
CTBO, @ CAMOE FNABHOE, 3TO CepBUCHAS NOAAEPXKKA Ha TeppuUTopUn
Poccuun. Yto oueHb Hennoxo Ans KUTAUCKOro npoussoauTens.

Adertech ADERTECH

O@ULUManbHbIM caAT komnaHum ans Poccun adertech.ru.

KomnaHua Adertech — 310 0AWH U3 BeAylMIM POCCUIMCKUX pa3pa-
60TUMKOB AN NPOPECCUOHANOB C Npou3BoacTBoM B Kutae. Bernyc-
KaeT OYeHb LWMPOKUU CneKkTp obopyaosaHUs. B katanore moxHo
HaMTU NpakTUYeckn Bce. Hy u npustHLIN 60HYC — xopolas noa-
AepXKa, KOTOPOU TaK He XBAaTaeT Y HEKOTOPLIX NpOU3BOAUTENElA.


https://ecopro-av.com/
https://www.absen.ru/
https://adertech.ru/

AKG (Harman)

OpULManbHbI caAT komnaHum akg.com. OTaenbHOrO carita Ans

Poccuu Her.

TTpoussoauTenb KavyecTeeHHOro obopyaosaHus us Asctpun. B
HALWWX NPOeKTax Ydlle BCero NpUMeHsoTCS NpoBoAHbIe U becnpo-
BOAHbIE MUKPOPOHLL.

B HacTodwwee Bpems KOMNAHWA NpUHAANEXUT cpupme Harman, us-
BECTHOMY NPOU3BOAUTENHO 3BYKOBOIO obopyaosaHus. A cama Har-
man NpuUHaAANEeXUT KOMNaHUM Samsung.

. / —
Allegri (Annerpwn) L\ AAANETPA
OpuLManbHbIv caAT komnaHum allegri-group.ru.

Poccuiickuii npoussoamnTesnb pasnUYHLIX KpenseHuid, Kapkacos Ans
BUAEOCTEH U MHOTOro Apyroro. Xopoluei 0co6eHHOCTbHO sBnseTcs
BO3MOXHOCTb 3aKA3a HECTAHAAPTHBLIX pelleHUid NoA KOHKpeTHbIe 3a-
AQuu.

Allen & Heath ALLEN&HEATH

O@uumanbHeIi catT komnaHum allen-heath.com. Caiita ansa Poccum komnaHus He
Umeer.

BputaHckut npoussoauTens obopyaosaHUs Ans 06paboTku 3ByKa.
OueHb yBAXaemMas KOMNAHUA Y NPOPECCUOHANIOB, UX KIIMeHTaMMU
ABNAFOTCA U3BECTHeMLINE MY3bIKANbHbIE UCMONMHUTENU.

B Hawwmx NPOEKTax Yalle BCero Tl CMOXeLWb BCTPETUTb UX MUKLLEP-
CKUe NynbTbl. Ho Tonbko B 04eHb 60MblWKnX U AOporux sanax.


https://www.akg.com/
https://allegri-group.ru/
https://www.allen-heath.com/

H HBHEENE
Amphenol

Amphenol

Calit komnaHum amphenol.com. Poccutickoro caitta 'y
KOMMAHUU HeT.

O6pasoeaHHas B 1932 roay B8 Yukaro komnaHua American Phenolic
Corporation O cUX NOp ABNSETCA NPOU3BOAUTESIEM KAYECTBEHHBIX
kabeniel U pasbEMOB, Aa U ApYroU NpoAyKuuU. CBOU pasbEMBI OHU
NOCTABNSAHOT HA KOHBelMepbI AN c6OpkU roTOBLIX Kabenelt Beaywmx
npoussoauTeneun.

AMX y . N-u)—4

HARMAN
' NnobanbHbIM CaMT KOMNAHUKM amx.com. Bepcum catita ans
Poccuu Her.

PaHblwe vacTo ucnonbsosanock obopyaosa-
HUe YNpaBeHUs U KOMMYTaLUKU BUAEO B
NPOEKTax, U KOMMAHUA YCMeWHO KOHKYpUpO-

WHTepecHo, uto
AMX kynneHa Har-
man, a Harman kyn-

Bana ¢ Crestron. Ho B nocneaHee Bpems eé
neHa Samsung.

BLITECHSFOT Apyrue CUCTeMbI YNpaBneHus.
TTo KpatiHeli mepe, B HAWKMX NPOEKTAX.

Antall ANTA L

CanT KomnaHuum antall.ru.

Poccuiickuin npoussoauTens kpenneHut Ans obopyaosaHUa U cne-
umanbHol mebenu. B npuHumune Hennoxow. [a v sbrbop kpenne-
HUW LUMPOKUIA.


http://www.amphenol.com/
https://www.amx.com/
https://www.antall.ru/

APC (Schneider) APC
CanT komnaHuu B Poccuum apce.ru. by Schneider Electric
OAVH U3 NuaepoB NpousBoAacTBa 6ecnepeboUHLIX UCTOUYHUKOB NU-
TaHUa — komnaHus American Power Conversion us CLLUA, koTopas B
koHue 2006 roaa 6b1na KynneHa paHLy3CcKoM KomnaHuel Schnei-
der Electric. Ho npoaykuusa ot 3toro He ctana xyxe. ¥ B Hawmx
CUCTeMax aKTUBHO UCNONb3YHOTCS annapaTtHele cTovku, UBTT n
yCTPOUCTBA pacnpeaesieHns 3NeKTponmuTaHms.

Arthur Holm /4"

ARTHUR HOLM

Calit komnaHuu arthurholm.com. OTAENBHOTrO pyCCKOS3LIYHOTO
canta ansa Poccum KomnaHua He umeerT.

NcnaHckas KomnaHus, BbINYCKAHOLLAS OYeHb KauyecTBeHHbIe cpea-
cTBa OTObpaXeHUs u apyroe obopyaosaHue. OTNUYUTENIBHOW OCO-
6eHHOCTBHO MHOTUX MOAeNel SBNAeTCS BO3MOXHOCTb aBTOMATUYe-
CKW NpaTatb 060pyAOBAHUE B CTONELWHULY, YTO aKkTyanbHo ansa BAUTT
nomelueHuii. Ho u ueHa cooteetcteyet BUTT nomeleHuam.


http://www.apc.ru/
https://www.arthurholm.com/

HE e
ATEN ATEN

O@ULIMAnbHbIM CaAT komnaHum B Poccum aten.com.

TariBaHbCKAs KOMNAHUS BbINYCKaeT 60nblyto HOMeHKNaTypy obopy-
AOBAHWA NO 06paboTke U KoOMMY-
Taumm suaeo. OcobeHHO cunbHa B
obopyaosaHum KVM u yctpoir-
CTBAX ANS Nepeaayu Buaeo Ha
6onblume paccTosHUS.

KVM? Y1o 370 Takoe? Bce npo-
CTO — 3TO COKpalleHue OT aH-
rnunckmux cnos Keyboard, Video,
Mouse. TToa Takum cokpalleHvem

,ElOI'lOJ'IHMTeJ'IbHO KOMMNAHUA BbI- NOHUMAOT YCTpOl‘ZCTBCl, no3songa-
nycKaeTt CcpeAacTBa ynpasjieHus rowme 0gHOMY YesloBeKy paGo—
ansa MYJ'IbTVIMeJJ.MI‘;iHbIX CUCTEM. TATb C HECKONMbKUMU KOMMNbOTE-

Hennoxoi BapuaHT 3a pasymHsle pami OAHOBPEMEHHO.

AeHblru.

Audinate AUDINATE

OpuLManbHbIl caAT komnaHum audinate.com. OTaenbHOro
calita ans Poccun KomnaHus He Umeer.

O6opyAoBaHWe 3TOro aBCTPANTUACKOTO NPOU3BOAUTENA T MOXeLlb
U He BCTpeTUTb Ha obbekTax. Ho ata komnaHus paspaboTana npoTo-
kon Dante, u cama BbINYCKAeT MUKPOCXEMBbI U MPOrpaMMBL ANs
NOAAepXKU 3TOro npoTokosa. TToaTomy HeBUAUMO OHa byaeT npu-
CYTCTBOBATb BO MHOMUX HALWMUX NPOEKTax.

AV Stumpfl

®

stumpfl’

Cart komnaHuu 8 Poccuum avstumpfl.com/ru.

TTpoayKuus 3TOM GBCTPUUCKON KOMMAHUU OTNIUYAETCS OYeHb BbICO-
KUM KavecTBOM. Hy U LieHOW. HO NpoeKLMOHHbIE 3KpaHbI yvlue,


https://www.aten.com/ru/ru/
https://www.audinate.com/
https://avstumpfl.com/ru/

YeM y 3TOU KOMNAHUU, OYeHb TpyaHO HaTu. [la u npovee obopyao-
BAHWE OTNIUYHO NOAXOAUT AN HAWUX CUCTEM.

Barco

Cart komnaHuu 8 Poccuum barco.com/ru.

OueHb Ka4eCTBeHHas U O4eHb foporas KomnaHua us benbrum. B
HALWMX NPOEKTax Ydlle BCero NpUMEHSHOTCS BUAEOMNPOeKTOpLI U BU-
AEOCTeHbI, XOTA CMUCOK 060pyAOBAHUS FOpA3Ao WuUpe.

A ux suaeocteHbr 3 KK moHutopos Barco UniSee IT yHUKanbHbI
TeM, YTO CAMOCTOSTENbHO YCTAHABIIUBAFOTCS B A6CONFOTHO POBHYHO
nosepxHocTb. KTo yxe npobosan BLIpaBHMBATL MNAHENU B BUACOCTE-
Hax, TOT NOUMET.

Behringer behf‘inger‘

CaliT komnaHuu behringer.com. OTAENBLHOrO pyCCKOA3LIMHOrO cakiTa ans Poccuu
KOMMaHUs He umeer.

CpaBHUTEIbHO HeAOpOroe U HaAéxHoe 3ByKkOBOe 060pyAOBaHUE U3
epmaHum. TTpasaa BCE NpOU3BOACTBO elUE B AEBIHOCTLIX FOAAX

NpoLWnoro Bexa nepeexano B Kuta Ha cobcTBeHHbIN 3aB0A. XO-
POLLO, YTO 3TO He MOBMUASIO HA KAYeCTBO.

Beyerdynamic y

CaliT KomnaHuu beyerdynamic.com. PycckosseruHoro catita
KOMMAHUS He UMeerT.

beyerdynamic

MN3BeCTHLIV HemeLKuA Npou3BoANTENb MUKPOCPOHOB U HAYLUHUKOB.
B 2025 roay komnaHua NnpoaaHa KUTamuam, Ho byaem HapeaTbes,
UTO Ka4YecTBO MPOAYKLMUU OT 3TOTO He U3MEHUTCS.


https://www.barco.com/ru
https://www.behringer.com/
https://europe.beyerdynamic.com/

e biamp
Calit komnaHum B Poccum biamp.ru.

KomnaHuii, koTopbie npoussoast obopyaosaHue no obpaboTke

3ByKa, A0OBOJIbHO MHOTO. TTpocTo 3Ty KomnaHuro u3 CLLIA xouetca
BbIZIESIUTb KAK GKTUBHO Pa3BUBAOLLYHO HOBbIE TexHonoruu. M kpome
paboTbI CO 3BYKOM OHa passusaeT U 06paboTKy Buaeo.

TTocne npuobpeteHus komnaHuu Apart B HOMEHKNATYpy NpoayK-
LMW BOLLNU OYeHb Hemnmoxme akycTUYecKue CUCTEMbI U YCUUTENN.

Blackmagic Design

. @)
Blackmagic [ ]
O

Cant KomnaHuum blackmagicdesign.com. Caiita ana Poccuum He
umeerca.

ABCTPANUIACKUIA NPOU3BOAUTENb KAYECTBEHHOIO NPOQPECcCUOHANb-
Horo suaeoobopyaosaHus. OTNMYAETCS O4eHb KOHKYPEHTHOM LieHOoM
NpY OTNIUYHLIX NAPAMETPAX YCTPOMCTB.

Bosch @ BOSCH

CaliT KomnaHuu B Poccum No HampasneHUro NpogecCUOHANbHBIX
cuctem boschsecurity.com.

TbI 3HaelWb 3Ty HeMeLIKYHO KOMMAHUKO KaK NpOU3BOAUTENS OTSIUY-
HBIX 371EKTPOUHCTPYMEHTOB. HO UX NpO®Unb ropasao wupe, U B
HALWWX CUCTEMAX MPUMEHSETCS MHOXeCTBO UX YCTPOUCTB.

Yalle BCero UCNonb3yroTca KOHrpecc-cuUcTembl. TyT KoMNaHUa
Bosch HecomHeHHbIN Nuaep. AKyCTUYECKUE CUCTEMBL U YCUnUTenu
TaKXe NPUCYTCTBYHOT AOBOJIbHO YacTO. M coBcem peako ceiduac uc-
nonb3yem BUAEOKaMepbL.


http://www.biamp.ru/
https://www.blackmagicdesign.com/
http://www.boschsecurity.com/

OSE

Bose

OpULIMANbHBIN MeXAYHAPOAHBLIA CAUT KOMMNAHUU

global.bose.com.
MmeeTcs Tonbko rnobanbHas CTpaHULa, HO HeT Bepcuun Ans Poccun.

OTSINYHBIN NPOPECCUOHANbHBIN 3BYK. Bonblue HUYero u He HyxHo.

Ona Tex, KOMy uUHTepecHO

JVHamMUKM BCex aKyCTUYeCKUX CUCTem BCeraa 6bLn HanpaseHs:
Ha cnywatens. M UMeHHO UHXeHepbI 3TOW KOMMAHUU NpUAYManu

HaNpaBnaTb AUHAMUKU HA CTEHbI, YTO6bI OTPAXEHHBIM 3BYK pacLum-
pan 3BYKOBYHO KapTUHy. CelAuac TaKoe pelueHue NpUMeHsHoT MHO-

rve.

Cabeus

O@ULIMANbHBIM CAAT KOMMNAHUW cabeus.ru.

Poccuiickmii npoussoamtens o6opyaoBaHUs AN KabenbHLIX CU-
cTeM. B Hawwmx npoekTax TbI cMOXelb BCTPETUTb annapatHbIe
LUKAPbI 3TOU KOMMAHUU U Ka4YecTBeHHbIe kabenu.

Canare [E LGN

OpUUManbHLIN CaT KoMnaHum canare.com. OTAeNbHOrO caiiTa
Ana Poccum komnaHus He umeer.

TTpoussoamTenb us CLLIA oyeHb KayecTBeHHbIX kabeneli U pasb-
€mos. Jlerko MOHTUpOBATL U NPUATHO paboTarTs.


https://global.bose.com/
https://cabeus.ru/
https://www.canare.com/

Christie CHZxISTIE

Calit komnaHum B Poccuu christie.pro.

KanugopHulickuii nponseoamTenb BUACONpPOEKTOpOB, Meauacepse-
poB, BUAEOMNAHESIEW U MHOTOrO ApYyroro. M3-3a BLICOKOM LieHbI
BCTPeYaroTCa OYeHb pefiko, Masio KTO MOXeT No3BoNuThL cebe 370.

OuyeHb MHOTUE KMHOTeaTpbl B MUpe OCHALLeHLI BUACONPOeKTOpaMM
UMEHHO 3TOU KOMNaHUW.

Crestron Electronics @

Y ESTRON.
CaliT komnaHuu crestron.com. K coxaneHuto, oTaenbHOro CR :
PYCCKOA3bIYHOMO CaitTa Ang Poccum KOMMNaHWS He umeer.

KomnaHus us CLLA, ocHoBaHHas B
1972 rony B8 ropoae Kpecckunne. B
Hawew 06nacTu upma cneumanusm-

TTepsbIM NpoayKTOM
PUPMBI CTANO YCTPOUCTBO
ANS A03UPOBAHUA NOpLUU
MOHOLLero NopoLuka npu
3aCbINAHUU B KOPOOKU. M

pyeTcs Ha BbIMYCKe YHUBEPCATbHBLIX
CUCTEM YNpasreHUs BCEM, YTO MOXeT

yrlpC(BJ'ISITbCﬂ. A Y.D.O6Hb16 Cpe.D.CTBG KAUEHTOM CTana KoMnaHusa
pa3paboTKu HpABATCA NPOrPaAMMMU- Konreuit-Tlanbmonus.
CTaM.

Kpome 3toro umeetca obopyaosaHue Ans kKommyTaumm u obpa-
60TKU BUAEO U 3BYKA BBICOKOIO KNacca.


https://christie.pro/
http://www.crestron.com/

ol I Iol I I
CaT KoMnaHuu cisco.com. CreunanbHOro cata ans c i S c o
Poccuum Her.

Cisco Systems

OAHa U3 CAMBIX KPYMHLIX U NepefoBLIX KOMMNAHUM, NpoU3BOAsLLeN
ceTeBoe obopyaoBaHWe Ansa cuctem nrobon cnoxHocTu. TTovemy xe

OHa 3aecb? OuyeHb NpoCcTO — nocrne
npuobpeteHus 8 2009 roay Hop- Ha3saHue komnaHuu npoucxo-
BeXcko komnaHuu Tandberg oHa AWT OT Ha3eaHusa ropoaa CaH
CTana OAHUM U3 NMAEpOoB No Npo- ®paHumcko. A Ha norotune
u3soACTBY 060pyAOBAHUS ANS BU-

AEOKOHPEepeHLICBA3N.

CTUNU30BAHHO U306PAXEH 3HA-
MEHUTBIN «3010TOU MOCT.

Cypress (CYP) @ CYP

CanT KomnaHuu cypress.com.tw. CneumanbHOro canta Ans
Poccuum Her.

TTepenoeas TaiBaHbCKAas KOMMNAHUSA C LUIMPOKOU HOMEHKIIaTypoun
obopyanosaHua. UmeroTca cpeacTsa Kak paboTel ¢ BUAEO, TaK U CO
3BYKOM. A TAKXe CUCTeMbI YrnpaBneHmsa.

DKC (OKC) IEDKC

OpuumanbHbIi caAT komnaHum dke.ru.

OTeyeCTBeHHBLIN NPOU3BOAUTESb MATEPUANIOB AN MOHTAXA, Kpene-
e, NFOKOB U MHOTOro Apyroro. Ka4ecTBo oueHb AOCTOMHOE, a HO-
MEHKJ1aTypa OrpoMHas.
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https://www.cisco.com/
https://www.cypress.com.tw/
https://www.dkc.ru/ru/

H HEENE
O-Link D-Link

Cart komnaHuu 8 Poccuu 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 celAuac HUKyaa, NO3TOMY
TbI CMOXellb BCTPeTUTb 060pyAOBAHME STOW (PUPMBI B PA3HLIX MpO-
exTax.

Ecoplast @ Ecoplast

OpULManbHLIM CaAT KomnaHum ecoplast.ru.

Poccuiickuii nponssoauTens HeNIOXMUX maTepuanos Ans kabenb-
HbIX cucTem. LLinpokas HomeHKNaTypa NpoAyKLUUU NO3BOSISET BbI-
NONHATb MOHTAX JIFO60M CNOXHOCTW.

Element One EJ.IR“NT
CanT KomnaHuu elementonescreens.com. CneumanbHOro camTa - -

ans Poccuun Her.

Hemeukuit npoussoauTeNb OMeHb AOPOTrUX AU3AMHEPCKUX MOHUTO-
poB. C HUMU TbI MOXelb BCTpeTUTbca B BUTT nomeleHuax.

Cant komnaHuu B Poccum epiphan.ru.

KaHaackas komnaHua — npousesoamnTesib 060pyAOBAHUS ANA 3aNUCU
U TpaHcNaUuuu Buaeo. HomeHknatypa Hebonbluas, HO BCE paBHO Tbl
CMOXellb YacTO BCTPETUTb 3Ty KOMMAHUHO Ha O6beKTax.


https://dlink.ru/
https://ecoplast.ru/
https://elementonescreens.com/
https://epiphan.ru/

Epson

EPSON

OpuUuManbHbINA caiT kKomnaHum epson.com. [nsa Poccum
MUMeeTCa CNeLManbHLIN CAUT NOAAEPKKM.

TTonHoe HaseaHWe komnaHuu Seiko Epson Corporation. TTosTomy
TbI MOXeLlb MOHATb, YTO KOMMAHUS TAK Xe BbIMYCKAeT OTNIUYHbIE
yackI. Ho B HAWMUX NpoeKTax ydlle BCero NPUMEHAHOTCS NMpOeKTopbI
U AOKYMEHT-KaMepbl 3TOU PUPMBI. A ecniu y4yecTb, Yto LCD mart-
PULILI 3TOM KOMMNAHUW HAXOAATCA BHYTPU NPOEKTOPOB OYeHb MHOTUX
npoussoamTeneii, ToO NOHATHO, YTO NPOAYKLIUS BLINYCKACTCA OYeHb
BBICOKOTO KJiacca.

Ona Tex, KOMy uUHTepecHoO

TTepBoHa4yanibHO KOMMNAHUS BBIMYCKAMA TOMBbKO PasnmnyHbIe Yackl. Ho
8 1968 roay oHa BbINYCTUNA NEpPBLINA B MUPE KOMMAKTHLIW NpUHTEp
EP-101, koTopbIti cTan oveHb nonynapeH. M nocneayrowme npuH-
TepbI pelunnu Ha3BaTh CLIHOBbSMU 3TOTO NpUHTepa, NosTomy K EP
MPULIENUIUN OKOHYAHUE Son, TO eCTb CbIH. TaK U NOMYyYUNOCh HA3BaA-
Hue Epson.

Euromet = euromet*

STANDING INNOVATION

Calit komnaHum euromet.com. CanTa Ha pycCKOM A3bIKe HeT,
HO UMeeTCs 60mblIoe KONMUYeCTBO CAUTOB POCCUMCKUX NAPTHEPOB.

UTanbaHckas komnaHusa Euromet — oanH U3 CAMbIX U3BECTHBIX
npouv3soauTernel 060pyaOBaHUS AN MOHTAXA MYNIbTUMEAUMHBIX
cuctem. Ocobo xoueTca BLIACNUTD, YTO NPOU3BOACTBO BCEFO ACCOp-
TUMEHTa NPOAYKLUU NPOUCXOAUT UCKNFOUUTENbHO B MTanuu.


https://epson.com/
http://www.euromet.com/

Extron Electronics A,
#~A! Extron Electronics
OpUUMAnbHBIN CaUT KOMNaHUU extron.com. “euno®

3Ta AMEpUKAHCKAs KOMMAHUA AenaeT NoYTU BCE ANS MyNbTUMeaNA-
HBIX CUCTEeM, KpOMe CpeacTB 0TobpaxeHUs (3KpaHoB, MPOEKTOPOB U
npouee). TTepeuncnatb HeT CMbICNA, Nerye NOCMOTPETb Ha caiiTe.
ObopynoBaHWe 0YeHb KayecTBeHHOe U OYeHb Aoporoe.

OcobeHHO xo4eTcs NoAYEepKHYTb MHPOPMATUBHOCTL caiita. Onuca-
Hue 060pyaOBaHUA U NPOYAs UHPOPMALIMS 6NIU3KK K uaeany.

C TOYKU 3peHUs MOHTAXa 60IbLIMM AOCTOUHCTBOM SBISETCS TO, UTO
ANS BCeX YCTPOUCTB UMerOTCS KpensieHUs Ha pasHbIe NoBepXHOCTU
W B annapatHbIe CTOMKU. TTonyyaercs oveHb akkypaTtHo. 3Tu Kpen-
NeHus NpaKkTUYeCKn BCeraa uayT Kak aononHeHus. OTcHoaa U Heno-
CTATOK — MHOTUE UHXeHepbl 3a6LIBAFOT BKNFOUYUTL UX B MpOeKT. TTo-
3TOMY, Nepea Tem, KaK MOHTUPOBATL YCTPOUCTBO HA CTEHKY UNU NoAa
cTOn, cHayasa nNposepb, MOXeT B 3TOT pa3s UHxXeHep He 3abbIn foba-
BUTb KpensieHne B NpoeKkT?

Gefen JGEFEN

CanT komnaHuu gefen.com. CnelManbHOrO pOCCUIMCKOro
CaNTa HeT, HO UMeHOTCA CAMTLI NAPTHEPOB HA PYCCKOM A3bIKe C HeMsoXon
NoAAepPXKKOM.

AMEPUKAHCKUIA NpoU3BOAUTENb KAYEeCTBEHHOrO KOMMYTALIMOHHOTO
obopynosaHUa n obopyaosaHUs AN Nepenaym curHanos. Kpome
TOro, UMeroT Wupokuii Betbop KVM ycTtpoiicTs.


http://www.extron.com/
https://gefen.com/

H HBEENETE
HIKVISION

Hikvision

Cait komnaHuu B8 Poccum www.hikvision.com.

KuTaiickas komnaHus w3 ropoaa XaH4xoy, NpousBoamnTesb Kave-
CTBEHHOro 060pyAOBAHUA ANS HAWMX NpOeKToB. HomMeHkNaTtypa
NpPOAYKTOB Y KOMNAHUW OYeHb LUIMPOKAS, HO MBI Ydllie BCero npume-
HSem BUAeONaHes U U BULEOKaMepbI UX NPOU3BOACTBA.

Huawei g'é HUAWEI

" No6anbHbIM CAUT KOMNAHUU C NPOPECCUOHATTBHBIM

o6opynosaHuem e.huawei.com.

X0opoLwwo n3BecTHAs y HaC KOpemcKkas KOMMNAHUS CBOUMU CMAPTEO-
HaMU U HoyTbykamu. Ho ana Hac oHa UHTepecHa Kak NOCTABLUMK Cce-
TeBOro 0bopyAaoBaHUA BEICOKOrO YPOBHS U 060pyAOBaAHUS ANS CU-
CTem BUEOKOHEepeHLCBA3N.

Hyperline Hyperline

Calit komnaHum B Poccum hyperline.ru.

KomnaHus u3 Kutas, y KOTOpou ecTb NPakTUYeCKU BCE ANS MOHTAXa
060pynoBaHUs U KabenbHbIX cCUCTeM. Takoro BbI6opa WKagos,
CTOeK, pacnpenenuTenei NUTaHUSA, Aa BoobLLe BCero, HasepHoe, HeT
HU y Koro. [la u ka4yecTBO OYeHb BbICOKOE. B obluem, ecnv ysuaub
Ha 06beKTe KOpOobKWU C 3TUM Ha3BaHUEM, TO MOHTaxX byaeT npuaT-
HBIM U NETKUM.
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https://www.hikvision.com/cis/
https://e.huawei.com/en/
http://www.hyperline.ru/

H BRSO
<i> infobit

Infobit

Cat komnaHuu 8 Poccum www.infobit.ru.

TTpoussoauTenb WWPOKOro CneKTpa NPopeccUoHanbLHoro obopyao-
BAHUA ANS MYNbTUMEAUNHBIX cUCcTeM U3 Kutas. Xopowwmii sbr6op
HeaOopOrnx BUACOKAaMep MO3BOJISET NoABUPATb UX ANS NPOEeKTOB
nroboun cnoxHocTtu. la u npovee 060pyAOBAHUS YACTO BCTpeyaeTcs
B HALWWX MpOEKTax.

iRidi
iRidi
CalT KomnaHuu jridi.com.
Poccuiickas KOMMNAaHU4, BbINYCKArOWAas CUCTEMBL
ynpasneHusa. C o4eHb XOpOoLWUMU TEMMNAMU pasBUTUS, MOITOMY
HaAeeMCs, UTO CO BpemMeHeM OHa COCTABUT AOCTOUHYHO KOHKYpeH-
LU0 MUPOBBIM NTNAEPAM.

JBL (Harman)

OPUUMANBHBIN CAUT KoMNaHuK jbl.com.

B HacToslee Bpema KomnaHWs BXOAUT B rpynny Harman, kotopas
cobpana B cebe MHOTUX NUAUPYHOLUX NPOU3BOAUTENEUN 3BYKOBOIO
W npovero o6opyAoBaHUS.

B Hawwx cuctemax B OCHOBHOM UC- Hassarue JBL npouso-
Nonb3yeTca NpoOPeCcCcUOHANbHAs aKy- WO U3 NepBbIX Gyks
CTUKa 3TOM KomnaHuu. M He 3ps. Kpome VIMEeHW OCHOBATESS KOM-
TOrO, YaCTO B NPOEKTAX MBI BEIGMpPaEM naHum James Bullough
KaueCTBeHHbIe NPOPeCcCUOHANbHbIE Lansing.

HayLUHUKW.
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https://www.infobit.ru/
https://iridi.com/
https://www.jbl.com/

K-Array

Calit komnaHum k-array.com. Caiita ana Poccuu He umeeTtcs.

NTanbsaHckas KOMMNAHWA, NPOU3BOAALLAS UHTEPECHYHO
aKYCTUKY, KOTOpAsA UCMNONb3yeTcsa B HAWWX NpoekTax. TTomumo aky-
CTUKM eCTb U Apyrue NOo3ULUU, HO OHU NMPUMEHAHOTCS pexe.

Kramer Electronics 0 qumer

Cait komnaHuu B Poccuu kramer.ru.

KomnaHus u3 Uspauns, kotopas cTana oaHUM U3 1AepoB B MPOU3-
BOACTBe 060pyAoBaHUA ANs paboThl C BUAECO U 3BYKOM. HoMeHkna-
Typa He Taxas WUpoKas, kak y Extron, Ho oHa nossonset peanuso-
BaTb 60NbWMHCTBO NPOEKTOB Ha 06OPYAOBAHUM 3TOFO NPOU3BOAU-
Tens. CTOUMOCTb BbILE CpeiHero, HO OHO TOrO CTOUT.

Kromax @ Krommx

GROUP COMPANIES

CanT KomnaHuu B Poccum kromax.ru.

Ipynna komnaHuii U3 Poccuu, Bbrnyckarowas 60nblio accopTm-
MEHT NpoAyKLUUU NOA pasHbIMU bpeHaamu. M B TOM Ymcne pasnuu-
HbIe NPOgPEeCcCUOHANbHbIE U 6bITOBbIE KpensieHUs Ans Hawero obo-
pyLOBAHUS.

Leyard ’3’

LEYJARD.
OpULUManbHbIY caAT komnaHuu leyard.com. OTaenbHOMO

camnta ans Poccun Her.

TTpoussoaUTeNb KaYecTBeHHBIX CBETOANOAHBIX 3KpaHOB U3 Kutaa. C
OYeHb LWMPOKOU HOMEHKNATypOWA.


https://www.k-array.com/en
http://kramer.ru/
https://www.kromax.ru/
https://en.leyard.com/

H BEEENTE
L1 legrand’

Legrand

OpULMAnbHBIA MexAyHAPOAHBIA CaAT

KomnaHuu legrand.com. K coxaneHmnro opuumanbHbIn caiiT ana Poccuun He
paboTaet. Ho umeetca 6osbluOe KONUYECTBO CAUTOB POCCUMNCKUX MPOAABLIOB,
KOTOpbIe UMeHOT [OCTATOYHO UHPOPMALIMU O NPOAYKTAX.

®paHLIy3CKas KOMMNAHUS, BLIMYCKAFOLLAS OFPOMHYHO HOMEHKNATypy
MATepUanoB AN MOHTAXA, KOPO6OB ANS OPUCOB C OFPOMHBIM BbI-
6opom mogaynen Ans HUX.

KoHeuHo, BCE 3TO AOpOXe Yem pOCCUICKOrO NPOU3BOACTBA, HO U Ka-
UeCTBO ropasAo BhIWe.

LG Electronics @ LG Electronics

CalAT KomnaHuu B Poccum no HampasneHnko NPomecCUOHANBHBIX CUCTEM
lg.com/ru/business.

BbInyckaer oyeHb KayecTBeHHYHO BLITOBYHO TeXHUKY U TeneBU30psI.
Ho mbI yale ucnosblyem ux npogpeccuoHanbHeie XK v OLED na-
Henu. TyT OHU NPU3HAHHLIM MUpoBoU nuaep. Kpome Toro, cneum-

anbHbie KK naHenu Ans suAeocTeH UMeroT MUHUMAIbHBIE 3a30pbI
MexAay NaHenamu.

NHoraa MOXHO BCTPeTUTb U CBETOAMOAHbIE NaHeNu NpoU3BOACTBA
LG. Mx kavecTBO HauebIClwee. M ecnu 6bl He LieHa — TO KOHKYpeHTOB
Y 3TUX naHenew 6110 6bI HeMHOrO.

Ona Tex, KOMy uUHTepecHoO

Kctatn, noyemy umenHo LG? 3ta komnaHus obpasosanack Npu Cnu-
aHUU asyx pupm — Lucky Chemicals u GoldStar. TTo nepebIm byk-
BAM U HasBaHue. TToaTomy, ecnu TBOS AeByLUKA NONPOCUT Tebs Koc-
MeTUuKy LG, He yausnsiica. TTepeas U3 ABYX (PUPM 3aHUMAAch U
3TUM.


https://www.legrand.com/
http://www.lg.com/ru/business

LighTWGr‘e visual engineering
IGHTWARE

Calit komnaHuw lightware.com. CneumaneHoro carita ans
Poccuum Her.

KomnaHus u3 BeHrpum, koTopas npous3BOAUT LWMPOKUU CNeKTp 060-
py£oBaHUs. Hac 0cobeHHO UHTepecyHoT pelleHus Ans nepeaaym
CUTHASIOB U KOMMYTALIUU BUAEO.

Logitech Iog"eCh

O@uUuUanbHEIA calT komnaHum www.logitech.com. Catita ans

Poccuu Her.

LseiLiapckas komnaHUa U3 JT03aHHBI HAYMHAA KaK NPOU3BOAUTE b
BbICOKOKaYecTBeHHoU nepugepuun ana TTK. Ho B HacToswee Bpems
KaTanor NpoayKUUU 3HQUUTENbHO PaclUMPUICS, U B HALIUX NpOeK-
TaX YaCTO BCTPEYaroTCS AGXKE KOMMMEKTLI ANS BUAEOKOH(PEpeHLU
OT 3TOUN (PUPMBIL.

Lumens Lumens

liance by Design

Cant KomnaHum ans Poccum mylumens.com/ru.

Hennoxo TaMBaHbCKUIA NPOU3BOAUTESTb PA3STUYHBIX YCTPOUCTB. B
HALWMX NPOEeKTax B OCHOBHOM UCMONb3yHOTCS BUACOKAMEpPLI U cpea-
CTBA 3aMUCU U TPAHCNSLUU B UHTepHeT. KoHeuHo, Buaeokamepsr Lu-
mens 370 He Panasonic unu Sony, HO LieHa U Ka4ecTBO MOSTHOCTbHO
OnpasAbIBAFOT UX UCMOSb3OBAHME.

Lumien COLUmien

CanT KomnaHum ans Poccum www.lumien.ru.

TTpoussoamnTenb kKauyecTBeHHLIX CpecTB oTobpaxeHUs U3 Kurtaa.
Kpome npogeccuoHanbHbIX naHesie BLIMYCKAFOT NPpOeKLUOHHbIE

™S


https://lightware.com/
https://www.logitech.com/
https://www.mylumens.com/ru
https://www.lumien.ru/

3KpAHLI U UHTEPaKTUBHBIE AOCKU. Kpome TOro, B HOMeHKNaTypy BXO-
AAT U Apyrue U3aenus, KoTopble Tbl N1erko HaMAEWb Ha UX pyCcCcKo-
23bIYHOM CauTe.

Magewell MAGEWELL

Calit komnaHum www.magewell.com. OTAENbHOFO PyCCKOA3BIYHOTO caiTa Ans
Poccum komnaHus He umeer.

Kutalickuii npoussoanTenb oveHb HennoXux KOHBEpPTOPOB CUTHA-
noe v apyroro obopynosaHus. HecmoTpsa Ha He6onbLUYHO HOMeHKIa-
TYpY, U3enus 3To KOMNAHWUM YacTO NOMNAAAHOT B HALWW MPOEKTLL.

&5
Mipro MIPRO
Calit komnaHum B Poccuum mipro.ru.

Komnanus Mipro Electronics Co. Ltd 6b1na ocHosaHa 8 1995 roay u
aBnseTca KpynHelwum B TaiBaHe npoussoamuTeniem 6ecnpoBoaHBIX
MUKPOOHOB.

Moxa MOXAN

CaiAT komnaHuum B8 Poccum moxa.ru.

TaliBaHbCKUIA NPOU3BOAUTENb KAYECTBEHHOMO U HAAEXHOIO Npo-
MBILLIEHHOrO 060pyAOBAHUA. B HawMX cucTemax aKTUBHO UCMOJb-
3yHOTCA UHTEp(EeUnChI ANs YNpassieHUs YCTPOUCTBAMMU.


https://www.magewell.com/
https://mipro.ru/
https://moxa.ru/

Multibrackets

T

M U LTI BRACKETS

Cant KomnaHum products.multibrackets.com. K coxanenuro,

OTAENbHOro pyCCKOA3bIMHOIO camTa Ana Poccuum komnaHus He
nmeert.

Lliseackuii nponssoaUTeSlb BBICOKOKAYECTBEHHBIX KperneHuit Ans
MYINbTUMEOUIAHOTO 060pYAOBAHUS, BKIHOYAS KpensieHUs ANS BU-
AeocTeH. Ho LieHa cooTBeTCTBYeT KayecTsy.

TTpuaTHOM 0CO6EHHOCTLHO ABNSETCS TO, YTO OHU OXOTHO U3rOTABNU-
BAFOT KpenseHus no UHAUBUAYANbHOMY 3aKasy.

NEC (Nippon Electric Company) NEC

OpULMAnNbHBIM CaUT www.hec.com.
Pycckos3biuHoro caita komnaHus He UMeerT.

M3BecTHaa aNoHCKaa KOMNAHUA, ocHoaHHasa B 1899 roay! TTonHoe
HassaHue «Nippon Electric Company», uTo B Nnepesoae Ha pycckuiA
03Hau4aeT «SNOHCKAs 3MeKTpuYecKas

KOMMNAaHUa», HaseaHwe komnaHum npa-
BUJIbHO NMPOU3HOCUTCSA KaK

KomnaHus umeert orpoMHyHo HOMeH-
«3H-U-cu». Ho ecnu 11

KnaTypy npoaykuuu. Ho B Hawwux npo-
eKTax yallie BCero NpUMeHsHoTcs BuU-
AeOonpoeKTopbI 3ToM pupmsbl U KK na-

TAK CKaxelllb, TO Tebq HU-
KTO He MOUMET.

Henu.
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https://products.multibrackets.com/en/
https://www.nec.com/

NEUTRIK

KomnaHusa u3 JNluxTteHwTenHa, KOTOpas NpousBoAmT Nyyline pasb-
€MBI, UCMONb3yembIe B HAWMX cucTemax. Ecnu Ha obbekTe yBu-

Neutrik

CanT KomnaHuu heutrik.com. OTaenbHoOro
PYCCKOA3BIUHOTO caiiTa AN Poccum KomnaHua He umeeT.

AULWb 3TN pasbeéMbI — Tebe NOBe3No, coeAnHeHUs byayT KayecTBeH-
HbIe, a NaKa NErkowu.

Novastar NOVASTAR

CanT KomnaHum www.novastar.tech. OtaenbHoro

PYyCCKOA3bIYHOIO canMTa KOMMNaHUA He Umeer.

TTpoussoautens U3 Kutas pasnuyHoro obopynosaHus Ans cBeTOAU-
OfHbIX CTeH. B yacTHOCTU, B HAWMX NpOeKTax Tl CMOXellb BCTpe-
TUTb UX KOHTPONEepbI BUAEOCTEH Ha CBETOAUNOAAX.

Onkron ?l ONKRON

CanT KomnaHuu B Poccum onkron.ru.

Ewe oavH poccuiickuii npomnssoauTenb KpensaeHUA AN MOHUTOPOB
W naHenei ¢ npoussoacTeom B Kutae. M oueHb WMpOKON HOMeH-
KNaTypou ussenui.

TTpuatHoM 0cobeHHOCTbHO 9BNSETCS BLICOKOE Ka4eCTBO MpoAyKLUU
C 0YeHb FPAMOTHLIMU UHCTPYKLIUAMM.

Panasonic Panasonic

CanT komnaHuu B Poccuum panasonic.com.

3Ty KOMNAHUHO 3HAHOT BCe. U ellé HelJaBHO GKTUBHO MPUMEHSSIUCD
WX NNa3MeHHbIe NaHesn, NpoeKTopLI U BUAeokamepsl. Ho Bpems
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http://www.neutrik.com/en
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https://onkron.ru/
http://www.panasonic.com/ru/

WAET, U Ceuac Tbl NOYTU He YBUAULLL 3TOro 060pyAOBAHUS Ha 06b-
ekTax. byaem HageaTbes, UTO BCE BepHETCA.

Ona Tex, KOMy uUHTepecHO

TTepBoHauanbHO kKomnaHus Hasbeanack Matsushita Electric Fac-
tory u HaumHana ¢ npoussoacTea posetok. C 1 oktabpsa 2008 roaa
OHa NomeHsana HaseaHue Ha Panasonic Corporation No Ha3BaHUHO
CBOEIA CAMOW MONyNSpHOM TOProBoO MapKW.

e PHILIPS |
Calit komnaHum B Poccuum philips.ru.
YHuBepcanbHas (UpMa ¢ OFrpOMHBIM GCCOPTUMEHTOM MPOAYKLIUU.

Ho ans Hac oHa npouseoAUTENb LUMPOKOTO GCCOPTUMEHTA Npogec-
cuoHanbHbIx XK naHenelt u moHuTopos. U ¢ xopoluei LieHOW.

Ona tex, KoMy uHTepecHo

OAnHa U3 KpynHeMWmx CoOBpemeHHbIX KOMMNAaHUM 6bIna OCHOBAHA B
1891 roay B ropose duHAxoBeH, MonnaHAUA, U HaYMHaANa ¢ Npous-
BOACTBA NMPOCTLIX Nlamnodek. TTpeacTasb, ecnu Tbl ceMyac HaYHELWDb
Npou3BOAUTL YTO-HUBYAb, TO K 2160 roay y Tebs moxeTt 6bITb
OrpOMHelALLas KOMMNAHUS.

CanT KomnaHuu percon.es. Catita Ana Poccun Her.

NcnaHckui npoussoauTens kabenen u pasbeéMos 04eHb BbICOKOro
ypoBHs. OTNUYArOTCA NPOGPECCUOHASBHBIM KA4eCTBOM U3roToBIe-
HUS.


https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B1%D1%80%D0%B5%D0%BD%D0%B4%D0%B8%D0%BD%D0%B3
http://www.philips.ru/
https://percon.es/

Poly (618K Polycom)

poly

Cat komnaHum www.hp.com/us-en/poly.

OTnenbHOro pyccKos3bIMHOTO caiiTa ans Poccum Her.

KomnaHus Polycom us CLLUA 6b1na u3secTHa Kak Npou3BOAUTESb BbI-
COKOKJIGCCHBLIX CUCTEM BUACOKOHepeHLIcBa3u. TTo3aHee e€ npuob-
pena komnaHus Hewlett-Packard u cmeHuna HaseaHue Ha Poly. Ho
NpOAYKLMS OT 3TOTO XyXe He CTana, U Npu BO3IMOXHOCTU MbL NpU-
MeHsieM ux 060opyAoBaHUE B NMPOEKTAX.

Procab ERG;I{B

OULManbHbIM caAT KomnaHum procab.be. OTaenbHoOro camta
ans Poccuu Her.

Benbrunickmin npoussoanTesnb WWUPOKOM HOMEHKNATYpPbI Ka4ecTBeH-
HbIX Kabenel U pa3bEMOB, KaK FOTOBBIX, TAK U AN NPOKIAAKU.
TTpUYEM Kak BUAEO U 3BYKOBBIX, TAK U Kabenel Ang NOKanbHLIX Ce-
Ten.

Proel PROELN

Calit komnaHum proel.com. OTANBHOTrO PyCCKOA3BIYHOMO
canta ansa Poccum KomnaHua He Umeer.

NTanbsHCKUA NpousBoanTeNb Ka4eCTBEHHOO U HelOpOroro 3BYKO-
BOro o6opyaosaHUa. K ToMy xe BbINyCKaeT pasfiuyHbIe MOHTAXHbIE

NPUHAATIEXHOCTU ANS YCTAHOBKU cUcTeM. M ¢ oueHb 60nblumm BbI-
60poOM NpUHAANEXHOCTEM AN MY3bIKAHTOB.


https://www.hp.com/us-en/poly.html
https://procab.be/
https://www.proel.com/

Renkus-Hein
enrisTrenz ® renxus-HENZ

Cat komnaHuu renkus-heinz.com.

KanupopHuiickaa KoMnaHua, NpousBoAALLAsS YHUKANbHBIE aKyCTU-
YecKue CUCTeMBbI C BO3MOXHOCTbHO OYeHb TOHKOM HacTpouiku. TTpo-
(PeCCUOHASTbI OLIeHAT.

Al
RGB Spectrum GlEE SPECTRUM

wr

CanT KomnaHuu rgb.com.

KomnaHusa us CLLUA, npoussoamnTens WMPOKOro cnekTpa obopyaosa-
HUA. B Hawmx cuctemax valle BCEro UCMOMb3YHOTCS KOHTpOepbl
BUAEOCTeH Ha 6ase CTaHAAPTHLIX KOMMbFOTEPOB NOA YNpasneHnem
Windows. Ho u octanbHoe o6opyaoBaHUe o4eHb AO0CTOMHO.

RMS (Poccuiickue MynbTumeauiiHble CUCTEMBI) 2 MS

CaliT KOMMNAHUW rms-group.ru.

Monopas poccuiickas KOMNAHUA — NPOU3BOAUTENb MYSTbTUMEAUIA-
Horo o6opyaoBaHus. OCHOBHBIM NPeUMYLLECTBOM SBNSeTCS TO, UTO
paspaboTka npoayKumm npoucxoamut B Poccuum.

Roland [=Roland

CaliT KOMMAHUU Ha pyCccKom s3bIke roland.com.

M3BecTHas ANOHCKAs KOMNAHUS — MPOU3BOAUTENb MY3bIKANbHBIX
WHCTpyMeHTOB. Ho B Hawwmx npoektax 6osblue UCNonb3yeTcs npo-
(PecCUOHasIbHOe 3BYKOBOE U BUAeO 0bopynoBaHue.
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H HEENE
SAMSUNG

Samsung

CanT komnaHuu B Poccuum samsung.com.

B Hawwux npoekTax 3To npoussoauTenb oT-

NUYHBIX NpocpeccuoHanbHbIx XK naHenen,
Cnoso Samsung ¢

KOTOpbIe Ha paBHbIX KOHKYPUPYHOT C NaHe- o
P P YPUPY KOpPEeucKoro a3bIka

nsmu or LG. NepeBoAnTCS Kak
A BOT NpOYyHO MPOAYKLMKO ThL OTSIUYHO 3Ha- «TpW 3BE3AbI>.
elb U Cam.

Ona Tex, KOMy UHTepecHO

OcobeHHocTbHO 3KkOHOMUKM HOXHOV Kopeu ssnsieTcs onopa Ha Ye-
6051, TO eCTb KpynHbIe (PUHAHCOBO-MPOMBILUNEHHbIe rpynnbL. B 3Tn
TPy nnbI BXOAST MHOrOYUCIIEHHbIE A0YepHUE KOMMNAHWUM, ynpasnse-
MbIE U3 eAMHOrO LieHTpa. M BoT Yebonb Samsung SBASETCS CaMbIM
KpynHbIM B FOxHoM Kopee.

Sharp SHARP

Cant komnaHuu B Poccuum sharp.ru.

Bce NOMHST OTNMYHbIE KacceTHbIe MarHu-
TOJIbI 3TOX KOMNAHUU, 0CObeHHO NnereHaap-
HBIW «TpU cemepkm». Mimsa Lapn 66110 Hapu-
uatenbHLIM. Tem 6onee, YTO OCHOBAHHAA B
1912 ropy komnaHua otnpasaHosana s 2012
roay ceoé ctonetuel

Ho 3TOT anoHcKkuiA Npou3BoaUTeSIb 3HAMEHUT CerofHa U Npogeccu-
OHanbHLIMK KK NaHensmu, KOTopbIe YacTO NPUMEHSKOTCS B HALUMX
npoexTax.


http://www.samsung.com/ru/
https://www.sharp.ru/

Celiyac KOMNAHUSA NPUHAANEXUT He MeHee U3BEeCTHOM TaUBAaHbCKOM
komnaHum Foxconn.

Ona Tex, KOMy uUHTepecHO

KomnaHus Sharp ctana nepeoti B Mupe KOMNaHWen, Kotopas B
OfVH AeHb MOMHOCTbHO MpeKpaTUIia NpoAaxy OBLIUHLIX TeneBu3o-
poB U Nepelwna Ha nnockue XK Tenesusoper. Bce npoune komna-
HUU ele AONTO NapansiesibHoO BbIMYCKANU U NpOAABANU HOBbIE
NJIOCKUE U CTapblIe TeneBU3opsl C KUHECKOMOM.

Shure
SHURE

SOUND EXTRAORDINARY

CanT kKomnaHuu B Poccum www.shure.com.

KomnaHusa us CLLUA, ocHosaHHas B aanékom 1925 roay 8 Yukaro
(yxe 6onble cTa neT Hasaa!), u3BecTHa CBOUMU MUKPOPOHamM. Kak
NPOBOAHBIMU, TAK U 6eCNpOBOAHBIMU. HO B HALWIMX CUCTemax Npu-
MEHAFOTCS ellé KOHrpecC-CUCTEMBI U cpelcTBa 06paboTKu 3BYyKa.

Ona Tex, KOMy uUHTepecHO

MukpogoH Shure SM58. Tkl MOr BCTPETUTL ero B HAWMX NPOEKTAx.
N naxe He 06paTUTL Ha HErO HUKAKOTO BHUMAHUS...

A Bellb 3TO YHUKANbHLIN MUKPO®OH. Mano Toro, 4To OH BbINyCKa-
etca ¢ 1966 roaa n 9BngeTca CambIM NPOAABAEMBIM MUKPOGPOHOM B
Mupe. Ho elwe oH Ao cux Nop OCTAETCA CTAHAAPTOM AN XUBLIX BbI-
CTynfeHui. KcTatn, U NoAAenbIBAFOT ero Yalle Bcero.


http://www.shure.com/ru-RU

[/] SENNHEISER

Sennheiser

Cait komnaHuu B8 Poccuu ru-ru.sennheiser.com.

HemelLikas KOMNAHUS BLINYCKAET OTNIUYHbIE MUKPOQOHLI U PaamO-
CUCTEMBI. A el NPOPECCUOHASTbHBIE HAYLWHUKU.

Sony SONY

Cant komnaHuu B Poccum sony.ru.

OcHoBaHHas B 1946 roay 8 TOKMO KOMMNAHUS LWWMPOKO U3BECTHA, U
UMeeT OrpOMHYHO HOMEHKNATypy NpoAyKLUUU (BKMHOYAS PUITbMBI U
cepuanst). B Hawmx cuctemax B OCHOBHOM MPUMEHAFOTCS BUACOKA-
MepbI, KOTOpbIE YHUKASbHLL MO MHOTMM napameTpam. N oyeHb ao-
porue, He poHAU UX.

Ona Tex, KOMy uUHTepecHoO

Ha3saHue «Sony» aensetcs urpon us asyx cnos. Iepsoe — 370 na-
TUHCKOE «S0NnusS», TO eCTb 3BYK. A BTOpOe 3TO «Sohny», CJleHrosoe
CNOBO, O3HaYaroLLee NPOABUHYTYHO MOJSIOAEXD, KOTOPLIMU OCHOBA-
Tenu UpPMBI cuUUTanu cebs.

SpinetiX ped
<3

CaiiT KoMNaHuU spinetix.com. VimeeTcs npeacTaBUTENbCTBO SPINETIX
8 Poccum dstools.ru.

OAauvH u3 Beaywmx npoussoauteneit cuctem Digital Signage us
LUsetiuapuu. N ecnu Ha npoekTe yBUAULWL 3TO 06OpyAoOBaAHUE, TO
pabotaTb BcE byaet 6e3 npobnem.


http://ru-ru.sennheiser.com/
http://www.sony.ru/
https://www.spinetix.com/
https://dstools.ru/

Televic

O@uuManbHLIN caT komnaHuu televic.com. K coxaneHuto,
PYCCKOrO s13bIKa Ha CaliTe Her.

37a 6enbrumckas KOMNAHUS BLINyCKaeT 60MbLIOM acCOPTUMEHT 060-
py£OBAHUS. B HawMX npoeKTax Yallie BCero NpUMeHaroTCs KOHrpecc-
cuctemsl. Kak npoeoaHsbIe, Tak U 6ecnposoaHsIe.

TrueConf @ TrueConf

OpULManbHbIv caAT komnaHum trueconf.ru.

Poccuiickuii npoussoautens nporpamm v 060pyAoOBaHUS ANS CU-
CTem BUEOKOHepeHLUN.

VONE > tVONE

CanT KomnaHum ans Poccuum tvone.com/ru/.

TTpoussoamnTenb oveHb Ka4eCTBEHHOrO U A0pPOroro 060pyAOBAHUS.
Kak kommyTaumoHHOro, Tak U obopynosaHUs Ans suaeocteH. TTpu
3ToMm BCE npoussoauTtcs B CLLIA n BenukobputaHuu.

Unilumin Unilumin

CanT KomnaHum B Poccuum ru.unilumin.com.

OAWH U3 COTeH KUTAUCKUX Npou3BoaUuTeneld CBeTOANOAHBIX dKpa-
HOB. He cambIli AelwéBbIli, HO 3aTO UMeeT Hennoxoe KavecTso U
HAAEXHOCTb, YTO OYeHb BAXHO. M npuaTHbIM 60HYC — 3TO Xopolas
NoAAepXKa.
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B B
¥ VINTEO

Vinteo

OULIMAnbHBIM CAAT KOMMAHWUK vinteo.ru.

Poccuiickuii paspabotumk us KpacHoaapa pelueHun Ans BUAEOKOH-
(pepeHuMiA. Yalle Bcero Thl He YBUAULLD (PUSUYECKU UX NPOAYKTLI
Ha 06'beKTax, MOTOMY YTO 3TO, B OCHOBHOM, Nporpammel. Ho uHoraa
CMOXellib BCTPETUTb UX BUAEOTEPMUHASILE B BUAE KOMNAKTHLIX TTK.

Vogel's . .
3
OpULManbHbIN CaAT KOMMNAHUK vogels.com. o

Komnanus w3 FonnaHaum, kotopas Npou3BoAUT pasfiMyHbIe Kpen-
NeHua ANs MOHUTOPOB U NPOEKTOPOB OYeHb BLICOKOrO KavecTea. Pa-
6oTatb ¢ UX NpoAyKuUMel yA06HO U NpUATHO.

Wize AV Solutions WIZE

AV SOLUTIONS

CanT KomnaHum B Poccum www.wize-av.ru.

TTpoussoamTenb WNPOKOTo cneKkTpa 060pyA0BAHUS ANS MyNbTUMe-
AUMHBIX cUCTeM. B kaTanore umeroTca kavecTeeHHbIe annapaTHbIe
CTOUKM, GPXUTEKTYpPHbIE NTHOUKW, BLIABUXHBIE MOHUTOPLI, Kabenu u
MHOrOe apyroe.

ﬂpOM3BO.D.CTBO MHOrMX no3uumi B Poccuu noseongeTt NocTasnaTb
BCE 3TO B ONTUMASIbHbIE CpOKU.

WyreStorm WyreSt>rm.

CalAT KoMnaHUm wyr‘esTor‘m.com. CheumarnbHOro caiita ans
Poccuum Y KOMNAHUU He nmeeTcsq.

BpuTaHCcKUA NpoussoAUTENb YCTPOUCTB ANS KOMMYTALUU BUAEO-
CUMHANOB U HENMOXUX YANUHUTESel CUTHANOoB NO BUTOM nape.


https://vinteo.ru/
https://www.vogels.com/en/c
https://www.wize-av.ru/
https://www.wyrestorm.com/global/

UmeeTcs bonbluas NnuHelika 060pyaoBaHUS ANS nepenayv BUaeo no
IP cetam. M mHoroe apyroe.

Yamaha

Calit komnaHum B Poccum ru.yamaha.com. VAMAHA

Ecnu aymaelub, YTO MbI CTABUM B HALIW CUCTEMBI

el U MOTOLMKNLL, TO olwmnbaelwbes. 3Ta KOMNAHUS NPOU3BOAUT OT-
JNINYHYHO NPOPECCUOHANbHYHO GKYCTUKY, YCUNTUTENU U 3BYKOBbIE
npoueccopsI. A elé My3bIKarbHbIe UHCTPYMEHTBI, HO UX MbI TOXe
He Ucnonb3yem...
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Pa6ota 8 npoekrax

Nrobas komnaHus, aaxe Heb6ONbLIAA, B OAHO U TOXe BpeMs BbIMNOJI-
HSeT cambIe pasnuyHbIe paboThl Y pasHLIX KNUeHTOoB. M, KOHeuHo,
yaobHee Bcero pasaenutb 3TW paboTbl Ha OTAEbHbLIE NPOEKTHI,
BHYTpW KOTOpbIX byaeT oTBeAeHa ponb U Tebe.

STansbl BLINOSIHEHUA NMPOEKToB

TToHSTHO, UTO CNeaAnTb 3 CAMUM MPOEKTOM U ero 3TANAMU AOSNKHbI
cooteeTcTBYrOWME NtoAU. HO 6bITb B Kypce MpOUCXOASLLEro Xena-
TenbHO U Tebe. XoTa 6bI ANS NPABUBHOrO NNAHUPOBAHUS BpeMeHU
yyacTus B 3TUX NPOEKTax.

Ipy6o nro6ovi NpoeKT MOXHO pasaesinTb Ha HECKOSbKO 3TAnoB.

TTpoektupoBaHue. O6LIYHO C 3TOrO BCE U HAYUHAETCS B UAEANbHOM
cnydae. TTo TexHuyeckomy 3aaaHuro (T3) ot KnueHTa Haww uHxe-
HepbI BbIMOSHSAFOT NPOEKTUPOBAHUE U BBIMYCKAFOT NPOEKTHYHO AOKY-
MeHTauuro. Ho 4acto MbI HauuHaem paboTaTtb MO yxe roTOBLIM Yy-
XUM NpoeKTam, U Tebe NpUAETCA HayuUTbCa pasbupaTbes B YepTe-
KAX U CXeMax C HeNpPUBLIYHBIM OPOpMIIeHUemM. A UHOTAQ BMeCTO
NpoeKTa TbI NONYYULLb OT UHXKEHepa KapTUHKU Ha MATOM ByMmaxke
CO CNOBAMU «HY TAM pa3bepucb KaK-TO Cam..».

CTpouTenbHO - MOHTaxXHbIe paboTer (CMP). 3710 Hayano paboT no
npoekTy. TyT TBOE yuacTue MakCUmarnbHo. MNasHoOe NOMHU, YTO NpU
BHeCeHUU U3MeHeHU B NpOeKTHbIe pellieHus BCeraa cornacyi 3To
C UHXeHepoMm, YTObLI He OCTATbCA KPaUHUM B Crlyyae OLWMGBOK.



\
\® Coset ot Tletpa Tletposuua

\/

CMP — 370 n0BONBHO rps3HbIe paboTbl. HacTo OHU Npousso-
AATCA Aaxe napannesibHo ¢ oblwecTpouTensHbIMU. TTosTomy
yAensii MakcUManbHoe BHUMaHUe ybopke nomelleHUs unu
MmecTa TBOel paboThl.

TTycko-HanaaouHsre pabotur (TTHP). OcHosHas paboTa Ha 3ToM
3Tane BLIMOJIHAETCA UHXEHEepOM, HO U TBOS pOSib O4eHb BaxHa. B
npouecce Nycko-HaNaakM Tebe NpUAETCS AeCATKU pas nepexnroyathb
pasHbIe kabenu, nepeaenbiBaTb COefUHEHUS, A U MHOTOe Apyroe.

\
3@ Coset ot Tletpa Tletposuua

Kak xoueTcs obpesatb Bce kabenu Mo mecty, YTo 6bl BLIFNS-
Aeno BCE aKKypaTHO U Kpacueo. Ho He aenati Tak. IMeHHO Ha
3TOM 3Tane TbI 6yAewsb paa, YTO OCTABUN 3anac, Koraa by-
Aelb NepeobXmmaTb pasbem B NATLIN pas...

Chaava 1 ONLITHO NPOMBIWIEHHaa 3Kcnnyatauma. Kaxercs, 4to TyT
Tebe TOUHO AenaTb Hevero! Ho, K coxaneHuro, 3To He coBcem Tak.
Ha 3ToM 3Tane BCNLIBAFOT OWMOKU (XOpOLWO ecnu He rnobasnb-
HbIe), U AN UCNPABIIeHUs UX Tbl TOXe bynellb NpUBeKaTbes.

KoHeuHo, 370 AeneHue ycrnosHo. M B XU3HU 6bIBAET MHOXECTBO UC-
KnroveHu. Ho xoTb Takoe...

Pabota B komaHae

B ntobom npoekTe TbI paboTaellb He B NyCTOTe, @ COBMECTHO C ApY-
TUMU COTPYAHUKAMU KOMNAHUU. OHU 3aGHUMAKOT pasHbIe AOSIKHOCTU
MO WTATHOMY PACMUCAHUIO, HO B MPOeKTe Y HUX UMerOTCA COBCTBeH-
HbIe poJi1, KOTOpbIe He BCeraa MoryT COBMaaaTh € AOMKHOCTBHO.
TToatomy, npu paboTe B KAXAOM KOHKPeTHOM NMpoeKTe, Thl AOSIXKeH

™5



YSCHUTb Ans cebs ponu OCTASbHLIX COTPYAHUKOB, YTOOLI FPAMOTHO
CTPOUTL C HUMU OTHOLLEHUS.

KpaTko paccmoTpum BO3MOXHbIE pOnU U UX 0693aHHOCTU.

Pykoeoautens TTpoekta (PTT) unu MeHeaxep TTpoekta (ycT.) —
3TO rNABHLIN Yenosek B NpoekTe. OH OTBeYaeT 3a BeCb MPOeKT U K
HeMy MOXHO obpalyaTbca no Bcem Bonpocam. Ecnm sonpoc He k
HeMy, TO OH CaM NOACKAXeT, K KoMy 06paTUTbCS, YTO Ydlle BCero u
NpOUCXOAUT.

FnaeHbiA UHxeHep TTpoekta (TUTT) unu TexHuueckui MeHeaxep
(TexmeH) — 37O TOT YesioBeK, KOTOpLIM paspaboTan TexHUYeckoe
pelleHue. B npuHLMNE, C HUM TbI MOXellb 06CYyXAaTh BOMPOCHL NO
WU3MEHeHUIO pelueHUn, eciv YTo-TO Y Tebs He nonyvaercs caenatb
no npoekTy. CTapaiics Bce U3MeHEeHUs COrNacoBLIBATL C HUM, YTObLI
B KOHLIe He 6bITb KpaMHUM 3a OLIMOKM.

MHxeHep — 3TO TOT Yenosek, KOTOPLIN AenaeT KOHKpeTHbIe TeXHU-
YecKkue pelleHus B npoexTe. C HUM TbI MOXelb 0b6CyXaaTh pasme-
LLieHWe U NOAKMFOYeHUEe KOHKPETHBIX YCTPOMUCTB, CMOCOBLI MOHTAXA
KpenJsieHui, NpoTaxKu kabenen u npovee.

MHxeHep-TTpoeKTUpPOBLMK — 3TO OTAENbHLIN UHXeHep, KOTOpbIM
oTBeyaeT 3a pa3paboTKy U BLINYCK AOKYMEHTALMWU MO NpoeKTy. Y
Teba oH 6yAeT y3HABATb, KAK BbIMOJIHEHbI KOHKpeTHbIe paboTbl Ha
06beKTe, pasfinyHbIe pasmepbl, MATepUasnsl U MHOroe apyroe. Emy
HaAO OTBeYaTb.

TexHUKk/MOHTaXHUK — 3TO TbI U TBOU TOBAPULLU. C HUMU MOXHO
obcyxnaaTb BCE.

KoHeuHo, TbI cam AOMXeH MOHUMATb, YTO B Pa3HLIX NPOeKTax BO3-
MOXHBI COBMELLIEHUS COTPYAHUKAMU HECKOSIBKUX POSIe, HO € 3TUM
nonpobyi pasobpaTbCca Cam.



Pa6bota ¢ aoxymeHTauueu

Bce Haww paboTbl Bceraa BLINOMHAFOTCA MO NPOeKTY, NPaBAa UHO-
rAa KaxeTcs, YTO NpoeKTa HeT. Ho OH ecTb X0TA 6bI B ronose y cne-
umManucrta. Ho 4Yto aenatb, ecnu 3Ty ronosy notepatsb? TyT Ha no-
MOLLb U NPUXOAUT AOKYMeHTaums. TTpu rpaMOTHBIX U Ka4eCTBeH-
HBIX AOKYMeHTaxX NpoeKT obs3atenbHo byaeT peanusosaH (ecnu
TONbKO U UCMOJSTHUTENb TaKXe He noTepsieT rosiosy).

Koraa TbI paboTaelb Ha 06beKTe, TO NOCTOSHHO CNLIWATCS pasro-
BOpbI NMpO pasHbIe TUMbI AOKYMeHTOB. BOT uTo6bI HeMHOro paso-
6patbca ¢ 3TUM MHOroobpasmem U HANUCAH AAHHLIN pasgen. M yutu,
X0Ta Tebe KaxeTcs, YTO 3TO He UMeeT K Tebe HUKAKOro OTHOLEeHUS,
Ha CaMOM Aerne TbI y4acTByelub B (POPMUPOBAHUU MHOTUX YacTel
AOKYMEHTALMM.

Ansa Hayana KpaTkuii NIMk6e3 No NpoeKTam U UX AoKymeHTam. Y ma-
NeHbKoe yTOYHeHUe, TyT 6yAyT ONUCAHbI TONMbKO Te TeMbI, KOTopble
KacaroTca UMeHHO Tebs.

MTak, HaUHEM ¢ pa3bopa BUAOB AOKYMEHTaLUM.

TTpoekTHas aokymeHTaUUA

C NpoeKTa HauMHaeTca paboTa, U B 3TOT MOMEHT CO3AAETCA MPOeKT-
Hasa AOKyMeHTaLuus. OTO KOMMNNEKT AOKYMeHTOB, KOTOPLIA ONUCHI-
BaeT TexHUYecKoe pelleHue, 34ecb HaXoAATCA CNUCKU 060pyAoBa-
HUS U CTPYKTYpHas CXema. A TaKxe MHOrO ApYrol UH(POPMALIMK, KO-
TOpAs Ha 3TOM 3Tane UHTepecHa UHXeHepy U KNueHTy. B 3ToT xe
MOMEHT CO3AAr0TCA U CMeTbI, TO eCTb CUUTArOTCA AeHblM Ha paboTeL.



Pabouas OokymeHTauma (PO)

YacTo MAET cOBMECTHO C NPOEKTHOM AOKYMeHTauuel. 3To AOKY-
MEHTbI, KOTOpbIe ONMUCHIBAFOT Peanm3aLmio TeXHUYECKOro pelleHus,
3AeCb HAXOASTCS CXeMbl pacnosioxeHus o60pyAoBaHUS, KabernbHbIe
TPAcChI U CXeMbI COeAUHEHUN. A Takxe KabenbHLIN XypHarn, u3s Ko-
TOPOrO MOXHO Y3HATb TUM MPUMEHSeMbIX Kabenel U UX ANUHEL.

[na Tebsa oveHb Hennoxo, ecnu B paboyen AOKymeHTauum byayT
noAapobHO NpopaboTaHbI HeCTaHAAPTHbIE pelueHUs, Takme Kak Kpen-
neHve 060pyaOBAHUS B HEOBLIYHLIX YCIOBUSAX U Npoyee. 370 u3ba-
BUT Teba OT NpPUAYMBIBAHUS Ha O6beKTe pelleHUt Ha XOAy, UTO
C3KOHOMMUT Ky4y TBOEFO BpeMeHW.

B oblem, pabounii NpoekT — 3TO OCHOBHOW AOKYMeHT Ans Tebs npu
paboTe Ha obbekTe.

(!) B paboueii noxkymeHTauMM 0693aTenbHO YNTAM pasaenst C 3a-
AGHUSMU CMEXHBIM CUCTEMAM. B HUX onucaHbl Te paboTer,
KOTOpbIe AOSXeH CAenatb He TbI, a AOSIXHLI CAeNnaTh Apyrue
OpraHu3saumm Ans Tebs. A TO CIyYaliHO ThI cAenaellb YyXyHo
paboTy, a AeHer 3a 3TO HUKTO He AacT, U Beab byayT npassr!

MHoraa, BMecTe ¢ paboumm NpoeKTOM BbIMYCKAeTCS U TAKOU [OKY-
MeHT, kak TTTT[ (npoekT npouseoacTea paboT). Ecnm oH umeercs,
TO 0693aTesNIbHO U3y4YU ero, Tam Tbl HAUAELb OTBETHI HA MHOTUeE
TexHOMoruyeckue BonpocsI (XoTs 6bI KAk KpenuTb NOTKU UU
TpY6bI U Npouyee), U Tebe He NPUAETCS YACTO AEPTraTb UHXeHepa Ha
obbekTe.



McnonHuTenbHas AOKyMeHTauua

TTosenseTcs nocne BbINOMHeHWs paboT No NpoekTy. M B Held Takxe
COAEPKATCSA CXeMbl PACMONoXeHUs 060pyaOBAHUS U CXeMbI COean-
HeHUW. B uém xe otnmume ot pabouei aokymeHTaumm? OyeHb Npo-
cto. TTpu peanusaumm vallie BCero BHOCATCS U3MEHeHUs B MPOeKT.
Nubo oaHO yCTPOICTBO 3aMeHsHOT ApYrUm (KOTOpoe ecTb B Hanu-
umm), 60 Kabenu He MOryT NPOTSHYTb MO NPOEKTY U U3MEHSHOT
nyTU NPOXOXaeHUs. M B UCNONHUTENbHOWU AOKYMEHTALUK Bceraa
OTPaAXaroTCs BCE 3TU U3MeHeHUs, TO eCTb B Held NpuUcCyTcTByeT pe-
anbHoe nonoxeHuwe fen.

B paspaboTke 3TUX AOKYMeHTOB y4acTByelub U TbI, KOrAa Nepeaaélub
NPOEKTUPOBLUUKY UHPOPMALIMFO 06 U3MEHeHUsX B NpoekTe.

JKC niyaTaumnoHHaa AOKyMeHTauus

3TO KOMMNIEKT AOKYMeHTOB ANA AaNbHellwero 06CcnyXMBaHUA cu-
cTembl. IMeHHO croaa BXOAAT pasfinuHbIe UHCTPYKLUM U perna-
MEHTBI 06CNYXUBAHUS. M1 UMEHHO ANS 3TOr0 KOMMNJIIEKTa AOKYMeH-
TOB TbI NepeAaélllb CepuiiHbIe HoMepa 060pyAOBAHUA, A, BO3MOXHO,
W pasnuyHbIe aapeca yCTPOUCTB U UX HACTPOUKMU.

A Tenepb AaBAM PaCCMOTPUM NonoapobHee HeKOTOPbIE AOKYMEHTLI,
KOTOpbIE YNOMUHANUCH BbILUE.

CTpYKTypHas cxema

3Ta cxema oNUCLIBAET TeXHUYeCKoe pelleHue B BUAe KpynHLIX y3-
nos. B npuHuune, oHa Tebe He HyxHa, Beab OHa 6onblue NpeaHasHa-
UeHa ANs UHXeHepa. Ho 3HATb CTPYKTYpy pelleHua ana Teba xena-
TesnbHO, Befib TOrAQ Tl CMOXellb NpeACcTaBUTb 0bLwmii 06BEM paboT
Ha o6beKTe U Ty YacTb, KOTOpYHO NPeACTOUT caenatb Tebe.

™S



CxeMmbI pacnosioxeHmns 06opyaoBaHUS U KabenbHLIX TPacc

[aHHbIEe cxembI TbI NOMy4aelub nepef Havyanom paboT Ha obbekTe. U
XOPpOLLO, eCfN TbI CMOXellb NOBHUMATESIbHee ¢ HUMW O3HAKO-
MUTbCS. TTo 3TUM CXemam NPOU3BOANTCS MOHTAX 3AKNAAHBIX U
KpenneHuit 0bopyaoBaHUs, NPOTSXKa kabenen.

Pasobpatbcs ¢ 3TUMK YepTexamu He OveHb TpyAHO, 0cobeHHO Koraa
rnas Habut. [ins Tebs BaXHO y3HABATb HA YepTexax pasnuyHbIe
cxemHbIe 0603Ha4YeHUs. Huxe nokasaHbl HexkoTopbie u3 Hux. 06o-
3Ha4YeHW ropasao 6osblue, HO 3TO cambIe pacnPOCTPAHEHHbIE B
HALWUX CUCTEMaX.

OavHapHas ABYXMOMFOCHAS po3eTKa
ANS HAKNAAHOTO MOHTaxa 6e3
KOHTAKTOB 3a3emneHus.

OavHapHas ABYXMNOMFOCHAS po3eTKa
ANS HAKNAAHOrO MOHTAXa C
KOHTAKTaMU 3a3eMneHus.

[soViHas AByXNONHOCHAs po3eTKa Ans
HAKNGAHOTO MOHTAXa 6e3 KOHTAKTOB
3a3emrneHus.

[soViHas AByXNONFOCHAs po3eTKa Ans
HAKNTGAHOTO MOHTAXA C KOHTAKTAMMU
3a3emrneHus.

OAvHapHas ABYXMNOMFOCHAA po3eTKa
AN HAKNAAHOrO MOHTGXA C
KOHTAKTAMU 3a3emsieHUns U ¢
AOMNONHUTESbHOM 3aWUTOM OT BRaru
no knaccy IP44.




M
U

OavHapHas ABYXMNONFOCHAA po3eTka
AN CKpLITOrO MOHTaXa 6e3 KOHTAaKTOB
3a3emieHus.

OAvHapHas AByXMNONHOCHAS po3eTka
AN CKpLITOFO MOHTAXA C KOHTAKTaMU
3a3emrieHus.

[eoitHas AByxnonkoCHas poseTka AN
CKpLITOrO MOHTAXa 6e3 KOHTAKTOB
3a3emneHus.

[BolHas ABYXNONFOCHAs po3eTKa Ans
CKpBITOrO MOHTAXA C KOHTAKTAMU
3a3eMneHus.

OAVHapHas UHPOPMALIMOHHAS po3eTKa
N9 HAKNGAHOro MoHTaxa (¢
pasbémom RJ-45).

OavHapHas UHPOPMALIMOHHAS po3eTKa
ANS CKPLITOrO MOHTAxa (C pasbemom
RJ-45).

Cunosble po3eTku Ha 380 Bonbt. B
HALWMX NPOEKTax UCMOSb3yHOTCA ANS
NOAKIFOYEHUS MOLUHBIX
6ecnepebOUHBIX UCTOUYHUKOB NMUTAHUS
W CBETOAUNOAHBIX 3KPAHOB.

MoHTaxHaa kopobka. Bce coeamnHeHus
cUnoBbIX Kabeneit Aonyckaercs
AenaTb TONbKO B TAKUX KOPOBKAX.
TToatomy Ha cxemax oHU obs3aTesibHO
AOSIKHBI NPUCYTCTBOBATL. K
CNAaboTOYHLIM Kabenam Takmx
TpeboBaHWUM HeT, HO UX TaK Xe nyJlle
COeUHATb B TAKUX KOpO6KaX.
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06061 EHHOoe 0603HaueHue
CBETUITbHUKOB Pa3HLIX TUMOB.
BapuaHTOB 3TUX U306paxeHUt MHOrO,
HO rNaBHOE, TbI OJIXEH NOHSATb, YTO
3TO UMEHHO CBETUJIbHUK.

BbIkntouaTenb 0ANHAPHBLIN
OAHOMONFOCHBLIN ANS HAKMAGAHOTO
( MOHTaXa.

BbIknrouatenb cABOEHHbIN
OOHOMNONFOCHBIN ANS HAKNAAHOro
MOHTAXa.

BbIknrouatenb oAWHAPHLIN
ABYXMONFOCHBIW AN HAKNAAHOTO
MOHTaXa. BHewHe HeoTAnuMm oT
OAHOMONHOCHOTO, HO OH Pa3MbIKAeT
Kak NpoBoA asbl (JIMHUKO), TaK U
HOJb.

Beiknrouatenb oaMHapHbIM
OOHOMONFOCHLIN ANS CKPLITOrO
MOHTAXQ.

BbIknrouatenb cABOEHHbIN
OAHOMNOJIFOCHBIM ANS CKPLITOrO
MOHTAXa.

2 BbikntouaTens 0ANHApHLIN
f g[ ABYXMOSNFOCHLIW ANS CKpLITOro
e MOHTaXa.

BbiknrouaTens 0ANHApHLIN
OAHONOSIFOCHBIV AN HAKNAAHOTO
MOHTAXa C AONONHUTESbHOW 3aLLMTON
ot Bnaru no knaccy IP44.



ObLwee 0603Ha4YeHUE 31eKTpUYeCcKUX
LN TKOB.

O603HaveHne MecCT YCTAHOBKMU
npoyero 060pyaoBaHUS.

Kak BuauLwb, Npaktuyecku sce 060pynoBaHUE Ha CXeMaX, OTHOCS-
Leecs K Halwel TemaTuke, UMeeT BCero OAUH 3HAYOK B TabnuLue —
nocneaHUi. Kaxk xe pasnuuats, rae kakoe o6opynoBaHue yCTaHaB-
nueatb? TONbKO MO NOSCHAOWMM Haanucsm. TTpasaa HekoTopbre
NPOEKTUPOBLLMKU NPULYMBIBAFOT pasfinyHbIe cO6CTBEHHbIE YCNOoB-
HbIe 0603Ha4YeHUs, HO 3TO yxe 0TcebaTUHA U B FOCTax Takoe He onu-
CaHo.

Ona Tex, KOMy uUHTepecHO

Kpome oTAenbHLIX pO3eTOK U BLIKSFOUATeNel BCTpeuaroTcsa U Kom-
6UHALMU U3 3TUX YCTPOUCTB. X BeNIMKOe MHOXeCTBO, MO3TOMY TbI
AOXeH NPOCTO MOHATb NPUHLMM (POPMUPOBAHUSA 0603HAYEHU I
3TUX KOMBUHALIMA Ha CXeMax.

Ana npumepa nonpobyem co3natb 0603Ha4eHUe OAUHAPHOU ABYX-
NONFOCHOW pO3eTKU ANS HAKIIGAHOTO MOHTAXa 6e3 KOHTAaKTOB 3a3eM-
NeHua U 0AHOMNONHOCHOTO BbIKMFOYaTens. Bot Takoro:



YcnoeHbie 0603Ha4YeHUs 3TUX ABYX 3J51eMeHTOB HaX0AUM B Tabnuue:

Ao d

TTocne KOMBUHUPOBAHUS HYXHBIX 3HAYKOB NOJTyYaem creaytollee

)

Haperoch TbI noHAN, U B AanbHelleM CMOoXellb PAasnNoXKUTb CNOXK-

ycnosHoe 0603HaveHue:

Hble 0603HaYeHus Ha NpOoCTbIe cocTasndarowme.

Ha xopolem uyepTexe HaaNUCeld ¢ NOACHEHUAMU AOMKHO 6bITh
CTONbKO, YTO 6bI y Tebs He OCTAaBANOCH BOMPOCOB K UHXeHepy B Mpo-
Llecce MoHTaxa. K coxaneHuro, 3To peaKoCTb. HUXe nokasaH ycnos-
HBIM NpUMep KyCOYKa YepTexa.

3aKNagHYI0 BbINONHUTL OT
3aMoTO/I0YHOrO NPOCTPAHCTBA
FodpoTtpyba 1 —25mm

Mposoga 3x1.5 -1 wr.
FodppoTtpyba 2 — 25 mm

Kabenb BuTasn napa Cat5e — 1 wr.

000T
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Ipynna posetok Tun 1
L H=600 mMm OT ypOBHA YNCTOBOrO Nnosa

B npuHUMne, TyT TbI AOMXEH CAMOCTOATEeNbHO NOHATDL BCE. e
CMOHTUPOBATL PO3eTKU, KAKOTO TUMA, KaKOM Kabeslb U OTKyAa nose-
ctn. O6paTu BHUMAHUE Ha BLICOTY YCTAHOBKU. OHA MOXeT yKa3bI-
BATbCS KAK OT YepHOBOrO MONa, TAaK U OT YUCTOrO. STO pasHbIe
YPOBHU, He nepenyTai!



YMeHue untaTb YepTexu noKasbIBaeT TBOM YpOBeHb Kak npogeccuo-
Hana. O6palaii Ha 3TO BHUMAHUE, U He HaAelca Ha UHXeHepa.

Ona Tex, KOMy uUHTepecHO

Ecnu TbI BHUMATeNbHO NpocmaTtpuBan TabnuLy ¢ yCnoBHBIMU 060-
3HQYeHUSMU YCTPOUCTB, TO Y BNIArO3ALUULLEHHOWN PO3eTKU UMW BbI-
KnrovaTens Tebe nonanack pasa «knacc 3awmtsr IP44». A yto 310
O3HauaeT?

TTpocTo umeeTca mexayHapOAHLIN CTAHAAPT ANS 0603HaYeHUM cTe-
MeHU 3aWwuTL 060pyAOBAHUSA OT BHeluHel cpeabl. OH HasbiBaeTCs
Ingress Protection Code (Koa 3awmter ot TTpoHukHoBeHUs). M nu-
weTca kak IP u ase umpsr.

TTepeas uM@pa NOKA3LIBAET YpOBEHb 3ALMTLI OT TBEPALIX Npeame-
TOB, TO eCTb OT Mecka U NbLIU.

0 — 3aWwwmTa NpocTo oTCyTCTRYET.

1 — npenoxpaHset o1 npeametos 6onbwe 50 Mm. 370 KOrAa BHYT-
PeHHOCTU YCTPOMCTBA NMPOCTO MPUKPLITLL XOTb YemM-HUbYab.

2 — npepoxpaHseT oT npeameTos bonble 12 mm. Ctoaa yxe He 3a-
CyHelwb naned.

3 — npeaoxpaHseT oT npeameTos 6onble 2,5 mm.
4 — BHYTpb MOTYT NONACTb TOSIbKO NECUYUHKM MeHblie 1 mm.

5 — nonHag 3aWwmTa OT KOHTAKTA C KPYNHOM rpa3bro, HO TOHKAs
NbIMb BCE ele MOXeT NpocoYmUTbCS.

6 — camas cunbHas 3awmTa. HuKkakas Nbinb BHYTPb YCTPOUCTBA He
nonager.



Btopas umepa B 0603Ha4eHUM NOKA3LIBACT YPOBEHb 3aLUMUTLL OT MO-
naaaHus Bnaru.

0 — 3awwura oTcyTCTBYET.

1 — ecnu cepxy 6yayT KanaTb Kansu, TO YCTPOUCTBO BCE pasHO by-
AeT paboTatb.

2 — ecnu ceepxy byayT KanaTtb Kannu, a yCTpOMUCTBO HEMHOIO
HAKNOHUTBL, TO byaeT paboTatb. TTpocTO BOAG He 3aTEYET BHYTPb.

3 — 3awmwaeT ot 6pbI3r AoxAs (TO ecTb OT Kanesb c60Ky).

4 — He CcTpawWwHbI 6pbI3ru ¢ Nto6Oro HanpasneHus. Takoe yCcTpou-
CTBO MOXHO CTABUTb HeAas1eKo OT BOAOMPOBOAHBLIX KPAHOB.

5 — He cTpawHa aaxe cTpys. Boabr, KoHeuHo.

6 — KOpnyc MOXeT NPOTUBOCTOATb MOLLHLIM CTPYSAM C NHO6LIX
HanpaefnieHU. To ecTb, NONaABLas BOAA He melwaeT pabote. Ecnn
HanucaHo 6K, To BbIAEpPXMBAET He MPOCTO MOLUHLIE CTPYMU, G ellE U
noA AaBneHuem.

7 — ycTpouicTBO byaeT paboTaTb Aaxe ecniu HeHaAoIro NOrpy3nTCs
Ha 1 meTp nopa soay.

8 — Ha 1 meTp MOXHO NOrpyxaTbCs HAAOMTO U BCE byAeT XUTb.

9 — 370 nonHas BOAOHeNPOHULIAeMOCTb. A BapuaHT 9K nokasbisaer,
YTO BOAA MOXeT 6bITb U ropayeid.

Kcrtath, B cTaHAapTe ecTb U Apyrue 0603Ha4eHUs, HO 3TO Y3HaBaW
CaMOCTOSTESbHO.

Tenepb, 3Has 3TM 0603HAYEHUS, TbI NErKO CMOXellb pacluucpoBaTh,
UYTO O3HayaeT Knacc 3awmTel IP44,



C!) Po3eTku 1 BbIKNFOYaTENM C KNaccom 3awmTel IP44 Henb3g
ycTaHasnMeath Ha ynuue. OHW npeaHasHa4eHbI TONbKO ANS
YCTGHOBKU BO BIIAXHBIX MOMelleHUaX. [1nsa ynuubl HyXHbI
3NeMeHTbI C COBepLUeHHO APYrUMMU KNACCAMU 3aLUTEI.

MOHTaXHbIE CXeMbl

B npoekTe umeeTcs MHOXeCTBO MecCT, rae Heo6XoaAUMO YCTAHOBUTD
He OIHO YCTPOWCTBO, a Lienyko rpynny ycTporcTs. Hanpumep, B an-
napaTHom Lwkagy. TTocne Toro, Kak 3TOT LKA YCTAHOBIEH Ha CBOE
MeCTO COrNacHoO Cxeme pacnosioxeHns o6opyaosaHUs, HeobxoanMo
CMOHTUPOBATDL B Hero Bce Tpebyemble 31eMeHTLI B KaKOM-TO Mo-
paake. BoT uTobbI ThI He raaan Ha obbekTe Kyaa YTo NPUKPYTUTD, U
pa3pabaTbIBAFOTC MOHTAXHbIE CXEMBI.

Mcnonb3oBas MOHTAXHbIE CXeMbI, Thl
CMOXellb NpaBUIIbHO pasMecTUTb
WUMeHHO To 060pyAOBaHUE U UMEHHO B Te
MecTa, KoTopbIe NpeayCcMoTpes UHXeHep.

CTpOrnx Npasmsl MO MOHTAXHBIM CXEMAM
HeT. Bce pucyroT ux no-csoemy. Hasep-

HOe, rIaBHOe MPaBUIO — TbI AOSIKEH OA-
HO3HA4HO MOHATbL MO CXeme Kak npousse-

CTu NpasuibH bIM MOHTQX.

M, KCTaTn, MOHTAXHbLIE CXeMbI B XOpOLlemM NpoeKTe AOMKHbI 6bITb
He TONbKO Ha anNnapaTtHbIe WKAgbL. ECAU ThI MOHTUPYeLLb Ha CTeHe
XK naHenb, a cMrHan K Held NocTynaeT No BUTOW Nape ¢ UCMOMb30-
BAHWEM CMeLManbHOro NPUEMHUKA, TO XOPOLLO 6bI UMeTb MOHTAX-
HYHO CXeMy Ha Becb 3TOT y3en. M Tebe He NpUWINOCh 6bI 3a4yMbI-
BATbCH, A KyAQ AeTb MPUEMHUK.




CxeMbl coeaunHeHU

TTocne pasmelleHus 060pyAOBAHUA MO CBOUM MeCTAM COMNIaCHO
CXeMam pacnosoxeHns o60pyA0BaHUS, MOHTAXA 3KNAAHLIX U NPO-
TSXKU Kabeneld, TpebyeTca NpousBecTU KOMMYTALUKO CUCTEMBI, TO
eCTb OCYLLeCTBUTb COeiuHeHUe BCeX YCTPOUCTB B eAUHOe Lienoe.

Bot TyT Tebe u npuroaaTca cxembl KOMMyTauUi. B Hawmx npoektax
yallie BCero UCNOJIb3yrOTCS CNeayHolme CXeMbL:

Cxema KOMMYTALUU BUAEO — 3[eCb MOKA3aHa KOMMYTALMS BUAEO-
CUTHASIOB CAMBIX Pa3HbIX TUNOB. XOTA BLIACNUTbL Nepeaavy YUCToro
BU/EO B HACTOsLLee Bpems NMPaKTUYeCKn HeBO3MOXHO, BeAb COBpe-
MeHHbIe UHTep(eunchl Kpome U306paxeHUii YacTo nepeaaroT U 3BYK,
W ynpasneHue U MHoro Yero apyroro. Ho ans ynpolueHus byaem
CUUTATb, YTO HA 3TOV CXeme NepeaaeTcs TONMbKO KapTUHKA.

Cxema KOMMYTALUU 3BYKa — QHASIOTUYHO NpeabIayllemy MyHKTY
CUNTAeM, YTO Ha ITOM CXeme nepeaaércsa 3ByK. XOTs TbI CaM yxe
MOHSN, YTO MHOTUE YACTU 3BYKQA YXe BbLNIN YUTeHbI Ha CXeMe KOM-
MyTauuu Buaeo.

Cxema KOMMYTALMU YNPaBIieHUs — Ha 3TOU CXeme MOoKasbIBaroTCs
Camble pasnuyHbie kabenu ynpaesieHus. MIx MHOro TMMNOB, U OHU

OYeHb pasHoobpasHbI. M 60NbIMHCTBO 3TUX Kabenen Tebe npuaeTcs
W3roTaenMBaTh Ha mMecTe. TaK YTO MOBHUMATENbHEE C 3TOU CXEeMOW.

Cxema KOMMYTaLMU 3M1eKTPONUTAHUA — 3TU CXeMbI NPUNAraroT K
NPOeKTY HevacTo, HO ecnu OHU UMerOTCA, TO TOTAA NOAKNFOYAMA BCe
cunoeble Kabenn MMeHHO KaK YKa3aHo, U 0643aTeflbHO UX MApKU-
pyW.

CTAHAAPTOB HA CXeMbI COeAUHEHWUI ANS MYJIbTUMEAUNHBIX CUCTEeM
HeT, MO3TOMY BCe MPOeKTbI OTNUYAFOTCA ApYr OT Apyra. Ho onaTb



MOBTOPHO FNABHOE MPABUIIO — MO CXEMaM U3 XOpOoLIero NpoexkTa Tbl
OAHO3HA4HO cobepélub paboTaroLLyo cucTemy.

O6s3aTenbHo obpaluali BHUMAHWE Ha MApPKUPOBKY kabeneid u obopy-
AOBAHUS Ha cXemax. TbI Xe AosnxeH byaelwb ob6g3aTensHO Npomap-
KMpOBATb BCE B NMpOLIECCe MOHTAXA, CHa4Yasia BpeMeHHO, a MOTOM U
NOCTOAHHO. ECnu Ha cxemax MapKUpOBKU MOYeMy-TO MpOMyLLeHbT —
obs3atenbHO Tpebyl OT UHXeHepa MPOMAPKMPOBATL HA YepTexax
BCE XOTA 6bI BPYUHYHO pyYKOu!

TTpu BLINOSIHEHUU KOMMYTALIMU KPOME PA3SIMYHBLIX CXeM 0653a-
TenbHO NOMb3yICa AOKYMEHTOM, KOTOpbIN HasbIBaeTcs «KabenbHbIi
XypHan». 9TO cneumanbHag Tabnuua, B KOTOPOM AONKHLL 6bITb
ONUCaHBI BCe Kabenu, ucnonb3yemole B npoekte. OCHOBHOM UH(OP-
Mauuen u3 3Toro XypHasna sBnskoTcs TUN U ANUHA Kabenew, ero
MApKUPOBKA U pa3bEMBI Ha KOHKPETHbIX YCTPOUCTBAX, KyAQ 3TOT Ka-
6enb noacoeauHseTcA.

He Bcerna ecTb BO3MOXHOCTb BbIMNOSHUTL KOMMYTALIMFO CTPOrO MO
npoekTy. Hanpumep, NpocTo U3-3a TpUBUANBHOM OWUEKU B NpoeKTe.
TyT pekomeHaauma npoctas — cpasy coobLian 06 3TOM UHXeHepy U
NYCTb OH AQET BCe pacnopsXeHUs Mo U3MeHeHUHO.

Hy v Hanocnepok. B Hebonbwux npoekTax 4acTo 06beAnHSHOT pas-
HbIe CXeMbl BOeaAUnHO. Tem 6onee, Kak 6bINI0 CKA3aHO, OAHU U Te Xe
kabesnin YacTo NepeAaroT Kyuy pasHbIX CUTHAJIOB.



TTpuémsr 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 AdnbHeULWen peanu-
3aLMK, U KGKOBO TBOE Y4acTUe B 3TUX MPOEKTax.

M BOT Tenepb BCTAET BOMNPOC, G KAK MbI 3TO Aeniaem. To ecTb no-
SBUNCS BONPOC TexHosoruu. M 31a 4acTb KHUMM OTHOCUTCS K Tebe
Hanbonee NnoTHo.

TTpaBUNbHLIN UHCTPYMEHT

TTon6op UHcTpymeHTa o4eHb uHAMBUAYaneH. CKONMbKO NHoaen,
CTONbKO CyLLeCcTBYeT U MHeHUU. HO HecKomnbKo KpuTepues peKomeH-
Ay+o cobnroaats.

NpeanbHO NOKyNaTb TONMbKO UHCTPYMEHT
MPU3HAHHBIX NINAEpOB pbIHKA. HO 3TO He
BCerAa BO3MOXHO, Ad U LieHa Yy Ninfepos
06bI4HO KycaeTcs. M, KoHeuHo, He cTouT Tpa-
TUTb AeHbIU Ha OTKPOBEHHBIN AelEBbIN

Hukoraa He pa6o-
Ta C HeUCNpaBHLIM
UHCTpyMeHTOM. Ka-
KyLLAACS SKOHOMUS
MOXeT 0YeHb A0-
HennKsuA. poro 060MTUCh.

TToaToMy MOXHO TONMbKO AATb COBETHI, G

NPUAEPKUBATLCS UX UNU HeT — BbIbOp Kaxaoro. TTpy 3Tom yutn —
3TU COBETLI OTHOCATCS K CNelmgUKe Hawmx paboT no MOHTAxy CU-
CTeM MynbTUMeaua, U AN ApYrux OHU MOTYT OKa3aTbCs Henpuroa-
HBIMW.



OTeepTKU

Jlyywuir BbI60p — OTBEPTKU Hemell-

ko komnaHumu Wera-Werk Herman e___”
Werner 6GmbH & Co, unu npocto

Wera. KomnaHus mHoro net aenaet

Pa3sHOO6PA3HBIN PyUHOU UHCTPYMEHT HaUBBICLLEro KavecTea.

B camom Hauane ans HopmanbHoM paboTel Tebe NoTpebyroTcs cre-
Aytolme oTBEPTKU — npsambie SL, kpectosbie PH (qunnunc) u PZ
(TTosuapue), 38é3n0ukm Torx (TopKc), wWecTUrpaHHUkU. Cylue-
CTBYHOT U Apyrue BUAbI OTBEPTOK, HO NMPUMeEHeHUe UX A0CTATOUHO
pefikoe, TaK YTO OHWU O6bIYHO NPUOBPETArOTCA CO BpemMeHem Mnpu
HeobxoanmocTu.

00000
FEENRF

Slotted CrossSloV Pozidriv Torx Security T Hexagon

ﬂ &:}:;')

TTpu BbI6Ope OTBEPTOK BCTAET BONPOC — KaKWe Jlyulle UCMNOonb3o-
BATb, YHUBEPCASbHbIE CO CMEHHLIMU 6UTAMU UNU O6bIYHbIE? YHU-
BEepCasnbHyHO OAHO3HAYHO HYXHO UMeTb, TeM bonee Habopsr 6UT
KOMMAKTHBI U MOTYT COAEPXaTb peAKue LWAULBI, C KOTOPLIMU UHO-

rAQ MOXHO CTONMKHYTbCA Ha 06bekTe. Ho 0643aTenbHO HYXHO UMeTb
W CTaHAApTHbIE OTBEPTKU Hamnbonee XOA0BLIX TUMOB U pa3MepoB.
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OTBEPTKU C NPAMBIM

- WAWLIOM UCROMb3Y- Y OTBEPTOK C MPAMBIM
" FOTCS B OCHOBHOM A4 S Ul e el
paboTbI C KOHTAKTAMM
®PeHuKc u anexTponpubopamu. [insa pe-
WeHWs 60MbWMHCTBA 30404 MOXHO 060U-
TUCb ABYMS OTBEPTKAMMU C pasMepamm
SL2 n SL5. TTpuuém oTBEPTKY MeHbluero
pasmepa Haao NpUobpeTaTb Kak MOXHO bonee KayecTBeHHyro, TaK
KaK masnieHbkue BUHTUKK B pasbemax PeHUKC nerko nospeauTtb NNo-

KupoBke 06o3HauaeT
ANUHY Wwnuua. Hanpu-
mep, SL3 o3Hauaet
WAL ASIMHOU 3 MM.

XUM WNULIOM.

Bonee kpynHas oteépTka co wnuuom SL5 aonxHa 6b1Tb AU3NEKTPU-
UeCKOU, TaK KaK el NpUAETCS KPYTUTb BUHTLI B ABTOMATAX, A pa3 B

CTO neT KTO-HUbyab 0653aTenbHO 3a6yAeT BLIKNFOUYUTL neKTpuYe-
cTBO. Ha KapTUHKe BUAHO, YTO y AU- 2
3M1eKTPUYECKUX OTBEPTOK U3onupo- & qij
BAHA He TOMbKO py4Ka, HO U cTep- )

XeHb.

HasepHoe, TbI 06pallan BHUMAHUE Ha TO, YTO KpecToobpasHbie OT-
BEPTKU MOFYT BbIFNAAETb HEMHOIO NO-pPa3HOMY. DTO fiBe pa3HOBUA-
HOCTU reoMeTpuUmn CaMmUX LUSULIOB U NYTaTb UX Henb34l

Wrnuu @unnunc (Phillips) paspabotaH 8 1933 roay
[xoHom TomncoHom
v npoaaH eHpu dun-
JIUNCY, KOTOPLIV U
BHEAPUN BUHTLI U OTBEPTKU C TAKUM

MHoraa Ha Wwnuuax MoxHo
yBUAETb Haceuku. OHU cne-

LUNanbHO HaHeCeHbI Ang

wnuuom. Paboume KpoMkmu umeroT He-
NpeAoTBPALLEHUS BLITANKU-

6onbLoi yron, KOTOpbIU BbITAJTKU- BAHUS, U TaKME OTBEPTKM

BAET OTBEPTKY U3 BUHTA NpU 60NbLUMX UMeroT MapKMpoEKy ACR.



ycunusax. Ecnu He fasuTb Ha OTBEPTKY, TO MOXHO COPBATb FPAHU Ha
BuHTe. MapkupytroTcsa oTBEPTKU byksamm PH ¢ Homepom wnuua —
000 (1,5 mm), 00 (2 mm), O (3 Mm), 1 (4.5 mm), 2 (6 mm), 3 (B mm), 4
(10 mm).

LWrnuu TTosuapue (Pozidriv) 6b1n paspaboTaH B 1962
roay aHrnumcko komnaHuet GKN. B atom wnuue
paboure KpOMKU napansienbHel Apyr apyry. TTo-
3TOMY OTBEPTKA He BLITASIKUBACTCA U3 BUHTA U 3aKpY-

TUTb BUHT MOXHO rOpasao cunbHee. BHewHe ronosku 7
OT/INYALOTCA HaNMUYMeMm pebpbIllek, a Ha BUHTAX ecTb ‘ *
Haceukn. MapkupyroTCcs Takue OTBEPTKU B 3GBUCUMO- %
cTu ot pasmepa ot PZ0 po PZ5.

(') HyxHo 3aTBepAUTL ANs cebs — KpyTUTb BUHTLI Sunnunc oT-
L]
BEpTkon TTosmapue, a Takxe HaobopoT, Henb3s. McnopTuib
W BUHT, U OTBEPTKY!

OTeepTkum Torx B nocneaHee spems BCE valle
BCTpeyaeTcs B obopyaosaHuu. LLnuu BbIFrNaanT Kax
WecTu nyyesas 3se3aa. Camo HasBaHUe nNpuHaane-
XUT pupme Textron Fastening Systems us CLLUA,
KoTopas u paspaboTtana 3T0T wnuu 8 1967 roay. ¥ Hac ucnonbsyrot
pasHbIe Ha3BaHUS — 3Be3Aa, 3BE3/04KA, TOPKC. Knkouu 1 oTBEPTKU
umMetroT mapkuposky T unu TX ¢ Homepom wnuua — 1,2, 3, 4,5, 6,
7,8,9,10,15, 20, 25, 27, 30, 40, 45, 50, 55, 60, 70, 80, 90, 100.

M3penka Ha 060pyAOBAHUM BCTpeUaroTCa BUHTLI Torx
CO WTBIPLKOM B LieHTpe 3BE3A0UKW. [1Na TaKUX BUH-

TOB UCMNOJIb3yeTCa CNeumasbHbI BApUAHT OTBEPTOK C
OTBepCTUEM B LieHTpe 3BE3A0YKU. ITOT BAPUAHT



HasbiBaetca Torx Tamper Resistant (aHTUBAHAANbHLIN) U 0603HAYaA-
etca kak TR. TToaTomy He 6yAb BaHAANIOM U He NLITAMACS BBIKYCUTD
WTLIPEK, @ MPOCTO NMPUMEHU NPABUIbHYHO OTBEPTKY.

Ona Tex, KOMy UHTepecHO

Koraa 8 1990 roay cpok aeicteus nateHTa NOAOWEN K KOHUY, Tex-
tron paspabotana HoBblM 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 no 100IP. Co ctaHaapTOM Torx HOBLIM CTAHAAPT COBMECTUM Ya-
CTUYHO — UHCTpYMeHT Torx moxeTt paboTaTb ¢ kpenexom Torx Plus,
X0Ta U He obecneynBaeT MakCUMAanbHOro MomeHTa. OAHAKO UH-
cTpymeHT Torx Plus He moxeT paboTtaTb ¢ Kpenexom Torx.

Ans Hawwux paboTt HensI0Xo UMeTb NAapoYKy OTBEPTOK
Torx c Haubonee xoposbIMU pasmepamu T10 n T15.
OcTanbHbIe pasmepsl Nyulle umeTb B BUAe Habopa

6UT ANS YHUBEpCAnbHOM OTBEPTKM.

Ona tex, KoMy uHTepecHo
Heb6onbluoe oTcTynneHne npo pasHbie Mesiouu.

Koraa ucnonb3yelub BUHT, TO YaCTO NPUXOAUTCA NOAKIAGALIBATD
WwanbbI. ¥ ecnu TbI BHUMATESbHBIN, TO AOSIKEH 6bIf 3aMeTUTh, YTO
MpY LWTAMNOBKE LWAN6LI OAHA CTOPOHA €€ NOJlyYaeTcs YyTb Fnaxe, a
FPaHU CKpyrnéHHbIe. Mk MHOro neT Hasaa, KorAaa pemoHTy obopyao-
BAHWUS Hac 06y4anu SNOHLLI, OHU BHUMATESIbHO CMOTPEnU Kak Kna-
AEWb Wakiby noa BUHT (K roJIoBKe BUHTA HAAO 6bINO KNACTb riaa-
KoM cTopoHol). U ecnu waiiba cTosna HenpasubHO, TO 3GCTABMANU
nepeaenbIBaTh.



Ha nepBbIti B3rnaa 37O NPOCTO rynocTb Kakas-To. PasHuubI Beab
HeT, Kak nexuT wanba. Ho B 3Tom 6610 60nbluon cmeich. Ecnum ye-
NoBeK B HEBAXHLIX Menoyax cobnroaaeT npasuna cbopku, To Toraa
OH byaeT 37O AenaTtb U B OTBETCTBEHHLIX MecTax. M HaobopoT. Ecnu
B MenioYax OTHOCUTCA KOe-Kak, TO MOXeT NOABEeCTU U B OTBETCTBEH-
HbIA MOMEHT.

A Tenepb NOAYMAA U OTBETb, OTSIUMAFOTCA JIN MO KA4ecTBy ANOH-
CKUWe U poccuiickue asTomobunu? U ecnu aa, 1o novemy?

Bokopesbl unu Kycaykm

INyywwii Bb160p B 3TOM KATEropum — UHCTPYMEHT HemMeLKOU Komna-
Hum Knipex-Werk C. Gustav Putsch

K&, unu npocto Knipex. KomnaHus -
OYeHb cTapas, NO3TOMY Ka4eCTBO Npo-
AYKLUUU NOATBEPXAEHO MHOTUMMU FO-
AGMUA.

Bokopesbr Unu Kycauku HyXXHO UMeTb KaK MUHUMYM ABYX pasme-
pos — 6onbluve ANa nepexycbiBaHUa kabeneu Ao 10 mm 1 maneHs-
Kue Ana 06paboTkM OTAeNbHLIX NPOBOAHUKOB MpU Navike UM o6-
Xume.

Y Xopoluero MOHTaXHUKA KyCa4ku AOSKHBI pe3aTb IUCT Gymaru.
Ecnu nessus ucnopyeHsr — HaAO MeHATb.

O643aTtenbHO obpallaii BHUMAHWE Ha 3aTouKy rybok. PacnpocTpa-
HeHbI 2 BUAA 3aTOYKM:



PaamomoHTaxHaa 3J'16KTpOT€XHVIH€CKGQ
3aTO4Ka 3aTOuKa

NyJwe Bcero sbI6UpaTh 60KOpE3sLI C PAAUOMOHTAXHOM 3aTOUKOW.
OHU AArOT POBHBIN Cpe3 Ha OAHOM KOHLIe. 3TO BaXHO U NMpu naike,
W NPU OTKYCBIBAHUU KOHLIOB Y NMIACTUKOBBLIX CTskeK. Kycauku ¢
3NEeKTPOTEXHUYECKOM 3aTOUKOMN OCTABNAHOT OCTPLIN BLICTYN Y
CTSXKU, 06 KOTOpLINM OYeHb JIerko Nouapanatb pyKy BHYTpU MnoT-
HOro XryTa kabeneu B WKaQy.

LLlypynosépTbr

ONTUMAnbHBLIN BLIGOP B pAMKAX UHCTPYMEHTAIbHOU NONMUTUKU KOM-
NaHUU — UHCTpYMeHT Bosch. KoHeuHo, npoussoauTeneit anextpo-
WHCTPYMEHTa MHOro, NPOCTO YAO6HO UMeTb Y BCeX COTPYAHUKOB
noxoxue moaenu. Beab nepnoanyecku nossnsercs Heobxoam-
MOCTb ObMeHa aKKYMyISTOpaMu Unu 6nokamm 3apsaku Ha obbekTe.

Ana npocgpeccuoHanbHOM paboTbl pekomeHayeTca BbIbUpaTh Mo-
AesnN C aKKyMynsTopamu Ha 18 BonbT u 6onblue.

KpyTawmii MOMeHT — OAUH U3 FNABHBIX NapameTpos Ans paboTel ¢
kpenexom. JomawHum moaensm xeatut 12-15 Hm (HbroToH Ha
MeTp), NpogeccuoHanbHeIMm — oT 30 Hm.

A BOT HYXHbI NU yAapHbIe WypynosepTei? [ng Hawux paboT Bpsa
nu. Jlyywe umeTtb XOpOoLUIM aKKYMYNSTOPHBIN LWYPYMNOBEPT U OT-
AenbHbIM NepgpopaTtop.



TTepgpopatopbr

M cHoBa oNTUMAIbHBIN BLIGOP — 3TO UHCTPYMEHT KomnaHum Bosch
(HO 3TO ONATL-TAKU B PAMKAX UHCTPYMEHTANbHOM NOSIUTUKU KOMNa-
HUW).

TTepcpopatop nyulue Bcero UMeTb aKKyMYNSTOPHBIM, BeAb NpU MOH-
TaXe B NOMeLLeHUM ellé MOXeT He BbITb 3MeKTpU4ecTBa. TOMbKO
0c060 MOLLHbIE NepgOopaTopbI ANA TAXENLIX paboT HYXKHO UMeTb C
BHELWHUM 3S1eKTPONUTAHUEM.

B nepgpopatopax MoxeT NpUMeHSTbCS 04HA U3 ABYX CU-
CTeMm KpenneHus ocHacTku — 310 SDS PLUS unum SDS %
MAX. SDS PLUS Hamnbosnee onTumanbHLIN ANS HAC BApU-

aHT KpenneHus. OH nNpeaHasHaveH Ans gukcauum bypos
CNOCO6HLIX NPOAESbIBATD OTBEPCTUS ANAMETPOM A0 32 MM.

Pabouas ocHacTka (6ypbI U KOPOHKMK), BCTABNSAEMbIE B NATPOH, UCMbI-
THIBAFOT KONOCCANbHYHO Harpysky. OHu nonyuarot ot 1000 ao 5000
yAApoOB B MUHYTY, Nepeaarolmxca Ha TBEpALIU maTepuan, bnaro-
AApS YeMy UHCTPYMEHT Nerko NpoxXoauT KameHb, 6ETOHHYHO CTSXKY,
KUpNUY U Apyrue nperpaasl.

MHCTpYKUMS No 3KcnyaTaumm npeanucbIBaeT 0693aTesibHO CMasbI-
BATb XBOCTOBUK Bypa nepes KaXAbIM UCNonb3osaHuem. bes cmasku
y3en 6bICTPO neperpeeTcs U CIOMaeTcs.



Cmaska ans 6ypos nepgpopa-

TOpa HaHOCUTCS Ha nassl (ABa Cmaska OT AMOHCKoro 6peHaa
WU NaTb, B 3aBUCUMOCTU OT Makita cumtaetcs oaHolt w3
TUMQ), KOTOpHIE PUKCUPYHOTCS NyYWUX, U pacCYUNTAHA TONbKO
CTONOPHEIMU KnuHbIMM. TTpea- AN HaHeCeHUs Ha XBOCTOBUK U
BapUTenbHO TpebyeTcs npoTe- EHYTPb NATPOHa.

peTb 3TW NAasbl CANETKOMU, ‘ S

YTO6LI YAANUTL OCTATKU NLLIU

U rpasu. CpeacTBO O6LIUHO BbI- ‘ m
AasnueaeTtcs U3 Trobuka. [o- N

cTatouHo 1 r ana pasHomep-

Horo HaHeceHus. TTpu cmeHe b6ypa, AONOTA U APYrOU OCHACTKU, KaX-
AbIN pa3 He0bxoAMMO NpoU3BOAUTL CMasbIBaHUe. TTocne ussneve-
HUS CBepna UNu Apyroro npucnocobneHus, ero pekomeHayerca
npoTepeTb CaNgeTKoM, YTOBLI OH He MAaYKan YeMOAAH U OKpYXato-
WMe NpeameTsI BO Bpems XpaHeHUs.

Csépna

Ceépna HyxHbI Bceraa. HeT HU 0AHOrO NpoekTa, rae Xsatuo 6bl
Tex OTBepCTUN, KOTOpbIe CAeNanM NpoU3BOAUTENU UNU CTPOUTENN.
M Bb160p cBEPN B MarasuHax 6onblwon. Kak ¢ 3Tum pasobpatbes?
Beab He xo4eTca NOTPATUTL AeHbrU Ha 3aBeJOMO HEerOAHbLIA UH-
CTPYMEHT.

BONbWUHCTBO COBpEeMEHHBIX MMMOPTHLIX CBEPS UMEOT MAPKUPOBKY
HSS. 310 obLee Ha3eaHWe Knacca cnelumanbHbIX cTaneu, U3 KoTo-
pbIX CBEPJIA U3rOTABNUBAOT, U 03HauaeT High Speed Steel (cTanb
6bIcTpOpexyLas). [JononHUTeNbHbIe UHACKCHL YTOUHAFOT KOHKpeT-
HbIM TUN CTanu.



Camsle Aelwépblie U HAMMeHee CTOMKUe
ceepna. TTpu atom ceépna HSS-R
AONOJSIHUTENbHO 06paboTaHbLI U

HSS (HSS-R) OTSINYAFOTCA YEPHBLIM LiBeToM. Ho
NpenmyLLecTB NOYTU HUKakMX. U
CBEpSIUTb UMU MONYYUTCS TONMBKO MArkue
MaTepuansl.

Pexyluaa KpomKka 3TUX CBEPN WNUGOBAHA
HUTpUAOM 60pa U ykpensieHa. ITO camble
nonynapHble CBEPNA, TaK KaK yxe
Kpenkue Ho elué A0BOSIbHO Heaoporue.

HSS-6

Ceépna 30n0TUCTOrO LiBeTa, TaK Kak
NOKPBLITEL HUTPUAOM TUTAHA. ITO
cepbé3HblIe CBEPNA, HO U aoporue. HyxHbl
ANs cBepneHus TBEpabIX meTtannos. Ecnu
3TO CBEpsI0 NOBTOPHO 3AGTOUUTH, TO
BMeCTe C MOKpbITUEM CNUMBAETCa U
Mapkuposka Ao HSS, v Toraa cmoTpu
nyHKT 1.

HSS-Ti n HSS-TiIN

Ewe 6onee kpenkue cBEpNa ¢ NOKPLITUEM
HSS-TiAIN U3 HUTPUAG TUTAHA, NEernpoBAHHOIO
antomuHuem. [loporue u peakue ceépna.

3TU cBEPNA OTNIUYAHOTCA KOPUUHEBATLIM
LBETOM, U B UX COCTAB BXOAUT KOBAMbT.
Cambre nyuwme. Ml NoHATHO, YuTO
coAepxaHue kobanbTa 8% nyulle, Yem
5%. Ho v nopoxe.

HSS-Co 5% (HSS-E) u
HSS-Co 8%

TO OCHOBHbIE BUABI, KOTOPbIE MOTYT NPUMEHATbLCS Ha 06bekTax.
TTOMHU, YTO Y POCCUMNCKUX CBEPN UMeeTCS CBOS MAPKUPOBKA, XOTS
celiuac NpoucxoamT NOCTeNeHHLIN Nepexon Ha MexayHapoAaHyHo (a
MOXeT MPOCTO POCCUMCKME CBEPNA UCYe3AHOT).



Ans csepneHus oTeepcTUM B TOHKOM TMCTOBOM

metanne (a0 4 mm) yao6HO UCnonb30eathb CTyneH- Y

yaTbIe CBEPNA C NepeMeHHbIM anameTpom. Obssa- (((((w \

TesIbHO HYXHO UMeTb TaKoe B CBOEM Habope UH- (/((}'
£

cTpymeHTa. OcobeHHO OHM NoMoraroT npu pabote ¢
METaNNMUYECKMMU 3aKNAAHBIMU AN TUNCOKAPTOHA.

N, Hanocnenok, He6oNbLWOW peUTUHI NpoU3BOAUTENeU CBEPN,
HaliaeHHbIV Ha npocTtopax MHTepHeTta. KoHeyHo, 370 He UCTUHA B
nocneaHem UHCTAHLUUU U 3TOT PEUTUHT He SBNsSeTcs OpULMUaIb-
HbIM. TTpOCTO ANS UHPOpMALIUWA.

1 Haisser
2 Bosch

3 Metabo
4 DeWALT
5 AEG

6 Makita
7 DIAGER
8 VIRA

9 Ryobi
10 3y6p

11 CUBPTEX
12 WNHeTtepckon
13 Tynama
14 Inforce
15 SHKop



TTavka

KoHeuHo, 60MbMHCTBO Kabenel Ha 06bekTax NPUXOAST B TOTOBOM
suae. TTpoTaHyn No mecTy 1 BOTKHyN. Ho ecTb kabenu, KoTopbIe Ya-
CTO NPUXOAUTCS AenaTb CAMOMY B npoLecce MoHTaxa. Ecnu npu-
MeHSAroTCA pasbeéMbI TUNA PeHUKe, TO Tam AO0CTATOYHO OTBEPTKU. HO
ecnu 3710 3ByKoBblIe kabenu Tuna RCA unu XLR (aa v apyrue), 1o
6e3 nankm He 060UTUCH.

TTouemy 6bI BCeraa He Ucnonb3osath roTosble? Ecnm nonyunTces,
TO Ucnosb3yn. Ho BOT NpoTaWwmTh TONCTLIM pa3bém XLR yepes rog-
poTpyby eLé TO YAOBONbLCTBUE, A UHOTAA U NPOCTO HEBO3MOXHO.
TToatomy ualle Bcero NpoTarusaroT kabenu 6e3 pasbLEMOB, Hy a no-
TOM MPUNAUBAFOT Pa3bEMBI.

Bbr6op nasnbHUKa
B 3aBUCMMOCTU OT MOWHOCTU, NASSIBHUKU NPUMEHAFOTCS ANs pas-
HBIX 3aA4au.

o 25 Bt — ucnonb3yrotca aAna paboTbl ¢ MUKpOCXeMamu. TOHKoe
a0 NO3BOJISIET BLIMOMHATb CAMbIe MesiKue paboTsL.

Ot 25 po 40 Bt — ansa naviku paauoaetanen U TOHKUX NpoBOAOB.
Ot 50 no 60 Bt — 370 cambil yHUBepCAnbHBIM NASNbHUK ANS AOMA.

Ot 80 oo 100 Bt — ana paboTbl C TONCTLIMU NPOBOAAMU U Kpyn-
HBIMW JeTansamu. TONbKO Takme NassibHUKU MOTyT nporpetb 60s1b-
Wue Aetanu. Xopolwo, YTO Y HaC TaKMX NPAKTUYECKU HeT.

B Hawwux npoekTax NasnbHUK UCNOMb3yeTCs B OCHOBHOM ANS NAUKU
CUTHANbHBIX Kabenel, yallie BCero MUKPOQOHHBIX. TTosToMmy, co-
BepLUEHHO He HyXHa 60MbLlias MOLHOCTb NasfbHUKA, BNOMHe A0CTa-
TouHO Ao 40 BatT. N nyywuis Be160p — aKKYMYNSTOPHBIA BAPUGHT,
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XOTS 3TO He TaK KPUTUYHO, Befib MaiKa NpOBOAOB OBLIYHO NPOUCXO-
AUT Ha obbeKTe yxe Toraa, Koraa umeeTcs 3MeKTponuTaHue.

Kpome knaccuueckux nasnbHUKOB € Harpesae-
MBIM XANOM, HEKOTOpbIE CMeLmnanmcTel Npeano-
UUTAFOT UCMOMb30BATD UMMYSbCHLIE MASSIBHUKU.
[ns Harpeea ucnonb3lyetcs ckobka U3 cneumnans-
HOW NPOBOMOKMU, KOTOPAs MFHOBEHHO HarpeeaeTcs
3NEeKTPUYECKUM TOKOM MPU HAXATUU HA KHOMKY.
Ncnonb3osatb ero UnNu HeT KaXAbIA pelwaeT UHAUBUAYASBHO.

NHTepecHbIN BAPUAHT — NAANbHUK C MUTAHUEM OT
USB u BHyTpeHHUM akkymynstopom. OHU cTaHo-
BATCS BCe 60siee NonynsapHLIMU, U B 60MbLIOM KO-
nuyecTee nNpeacTasneHsr Ha Anu dkcnpecce. Ux
6obllOe NPenMyLLeCTBO — BO3MOXHOCTb peryJsim-
POBKM TemnepaTypbI xana. KoHeyHo 370 moryT Ae-
NnaTth U NAANbHbIE CTAHLMK, HO NpU NOe3AKe B KO-
MGHAWPOBKY BeC 060pyAOBAHUS O4eHb KPUTUYEH.

Ona Tex, KOMy uUHTepecHO

CoBpemeHHbIN NasnbHUK He Tak NpocT. M 4TobbI Nokasatbh 370, OAUH
NPOrpaMMUCT HanMcan Urpy TeTpuc ana naansHuka TS100! bnaro,
3KPAHUYUK U KHOMKM Y Hero umenuco. M npu 3Tom oH ewwe u nasn!

Keratn, nasnbHuk Miniware TS100 oueHb xopolwmi U 0veHb A0po-
row.



C!) Celuac B npoaaxe umeetcs 60nbluoe KONNYECTBO Heaopo-
X NassibHUKOB Ha GKKYMyJiSTOpax U ¢ 3apsakout ot USB.
Ho nokynatb 60NbWMHCTBO U3 HUX He cTouT. TTpakTuka no-
Ka3bIBAET, YTO 3TO NPOCTO UTPYLIKU U CNASTb UMW Ha 06b-
exTe Bpaa N nonyumntca. Ecnu saxouelb KynuTb UMeHHO
GKKYMYSTOPHBIW NASANbHUK, TO BHaYasie U3y4um peanbHble
OT3bIBbI O HUX U TOMbKO NOCIIe 3TOrO Aenaid CBOM BbI6Op.

TTpunou u pnrocer

TTpunoit Hapo BLI6UpATL cpeaHennaskuii (Tuna TTOC-61), Haye
MOXHO NOBpeAUTb MJIACTMACCOBbIE PA3bEMBI, K KOTOPLIM MOANAU-
BarOTCS NpoBoAa. TTo3TOMy OCHOBHBLIM MAPAMETPOM SBSETCS TeM-
nepaTypa nnasneHus, KoTopas AosxHa 6erTb He 6onee 200°. MoxHo
pexomeHgosatb npunoit Asahi CF-10 kak Haubonee noaxoaslmia
AN Hac.

TTpu navike oba3aTenbHO Heobxoaum pnroc. M3 scero
pasHoobpasus nyylle peKoMeHA0BaTh Te, KOTopbIe
npeAHasHaYeHbI ANS NAMKU MeAHbIX NPOBOAOB U He
Tpeby+OT CMBIBKM.

YacTo BO3HUKAET BONPOC — HYXHO JIU CMbIBATb OCTATKM (PSIKOCA MO-
cne nanku? KoHeuHo, nyulle Bceraa CMbIBaTh, Tak 6yaeT BbIrnsaeTb
GKKypaTHee, Aa U OCTATKU HEKOTOPBIX (PJIFOCOB MOTYT NOCTeneHHo
paspyLwaTtb MecTo Nanku. M cmbIBaTh Nyvle CAUPTOM UMK aueTo-
Hom. Ho B mpoaaxe UMeroTCs U Tak HasbIBaemble 6e30TMbIBOYHbIE
PNHOCHI, KOTOpbIE COBEpLUEHHO He TpebyeTcs CMbIBATb. DTU PRHOCHI
W3roTaBsIMBAFOTCS HA OCHOBE KAHUMOMU UMK OPraHUYECKUX CMOr.
O653aTenbHO YTOYHSM, YTO AenaTb C KAXALIM KOHKPETHBIM (PIFOCOM
MpYU UCMOMb30BAHUM.



B uHTepHeTe MOXHO Nerko HaMTU MHOTOUYUCTIeHHbIe 0630pbI PIIHO-
COB ANA PA3SINYHLIX NpUMeHeHU. B Halwem cryyae Hanbonee Yacto
TbI 6yAelwb NasTb NPOBOAG B pA3bEMAX, MO3TOMY MOXHO AATb HEKO-
TOpbIe peKOMeHAALMU NO NPUOBPETeHUHO KOHKPETHBIX (PrHOCOB.
3T0 NPUBNU3UTENBHLIN CMUCOK, U He SBNSeTCS UCTUHOWN.

v Tenb-gpnroc TT Keller. Yutu, npu naiike oH AoSIXeH U3MeHUTb
LIBET C KPACHOTO Ha 6eCLiBETHLIW, MHAaYe ero HyXHO CMbLIBATb.

v &@ntocer Amtech RMA-223 u Kingbo RMA-218. MoxHo He oT-
MBIBATb, HO MHOTO NOAAEIIOK, KOTOpbIe HAAO CMBIBAT.

v' &nroc EFD NC-D500 6-412-A Flux-Plus. OTAuuHbIN qnitoc, HO
Aoporol. M Toxe 4acTo noaAenbIBaroT.

v &nrocer Interflux 2005 u 8300. MHOrWe CUMTAFOT NyULLIUM
(PJIFOCOM, HO B HALUMX YCIOBUAX OH U3BLITOUEH.

O6paTtu BHUMaHWe, cetyac B Npoaaxe umeetcs 6osb-
IO BbI6GOP CMeumasbHbIX NPUNOes ¢ KAHU(POSbHO B ot
BUAE NPOBOJIOKU. DTO YAOOHO NpU HEbOSbLUINX KOMU- “nuparka”
4ecTBAX Maek Ha o6bekTe, YTO YacTo U bbIBALT B NPUTNOU
Halwem cnyyae. Taxk YTO UMeeT CMbICS NpuobpeTtaTth

WMEHHO TaKOW BAPUGHT NpUNos.

—c KaHuoonbio

Kak npasunbHO nastb

Paamnontobutenu xopoLo 3HaFOT NPUEMBL NAUKU, NOITOMY Y HUX

BCerAa Nosyyaertca OTIUYHLIN pe3ynbTaT. Ho Ana Teba 370 He oc-
HOBHAS 3aAaYa, MO3TOMY TyT 6yAeT HeCKONbKO NMPOCTLIX COBETOB.

Hanerocb nomoryr.

1 TTaanbHUK AonxeH 6bITb XOPOLIO NOAFOTOBIIEH, XANO OUU-
LeHo U 3anyxeHo. TTnoxoe xano nyuie Booble He UCNOSb-
30BdaTb.



TTaatb nyylwe He KOHYMKOM Xana, a 6OKOBOM MOBEPXHOCTbHO.

O6s3aTesIbHO 3aNyAU KOHTAKT B pasbéme u nposoa. TTpu
namke AOCTATOYHO TOYHO COBMECTUTb UX U Ha CeKyHAy npo-
rpeTb NAsbHUKOM.

Ecnu KOHTAKT Ha pasbéme OKUCIIUIICS U He 3aTyXMUBaeTCS
HOpMasbHo, obg3aTenbHO 3a4nCTU ero. He Tpathb 3ps nroc
Ha CTapbIA OKUCH.

TTpuobpeTtu cneumanbHytro rybry ans
OYUCTKM Xana nasasnbHUKa nocne
naiku. TTepen ucnonb3osaHuem rybky
HeobX0AMMO CMOYUTL BOAOU U OTXKATb

U3NUNLIKU BOAbBIL.

Ecnu xano nasnbHUKa umeeT cneumanbHoe NOKpbITUE, TO
HU B KOeM Cyuae He OuYULLaIA ero HOXOM WU abpasmeHOM
rybkoui. Ecnu nokpeITue HapyllaeTcs, TO Xano MOXHO BbI-
6pacbIBaThb.

Ons yaaneHus Usnuwkos npunos npu
nake Uy AN OYUCTKU NPUNASHHBIX
AeTtaneu OT ONI0BA NPUMEHSH MeaHYH
onnetky. CelAyac e€ MoxHO npuobpectu
Ha kaTywkax. TTpocTto npuknaabisai
ONNETKY K MecTy NAaMKu U Nporpesaii na-

SANbHUKOM. M1 Nnpunov BNUTaeTca B ONNETKY KaK B ry6OKy.

Y NasanbHUKOB C peryIMpOBKOM TeMnepaTyphl Cfliefu 3a Held.
PasHbIe Npunou umeroT pasHyro Temnepatypy nsiaefieHus
(06bIYHO YKa3bIBACTCA HA YNAKOBKE), U TeMnepaTypa xana
naanbHUKA AOSXKHA COOTBETCTBOBATL el. TTocne HeCKONMbKUX



MOMBLITOK ThI CAM MOUMELLb, YTO MJIOXO KAK HeflorpeBaThb
NpPUMNON, TAK U Neperpesartsb.

\
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TTpu navike pasbémos Tuna RS-232 unm miniDIN moxHo
J1erko UCNOPTUTb CAM Pa3bEM U3-3a OBBIYHO HU3KOFO Kave-
CTBA MJIACTMACCHI. YTOOLI KAK-TO YMeHbLWUTL 3Ty npobriemy,
NyJlle Bcero nasTb 3TOT pa3bem BOTKHYTHIM B OTBETHYHO
4acTb.

\/
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Kak uacto npu naiike TbI xaneelwb, YTo y Teba He BbIpoCna
TpeTbs pyka. Ho 3T0 MOXHO UcnpasuTs!

TTpuobpeTu cebe maneHbkue NAACTUKOBLIE TUCOYKU C BO3-
MOXHOCTbFO MPUCACBIBAHUSA K FNAAKUM MOBEpXHOCTAM. BoT
Kak Ha pucyHke. TToBepb, OHU MHOMO pa3 BbIpy4aT Tebs.

P

~ }:/""/.

Kpenex

Hy TyT TbI 3Haelwb BCE U 6e3 MeHa. Beab Npu MOHTaxe oaHa U3 rnae-
HBLIX 3a4AAaY — 3TO NPUKPenUTb BCE 060pyAOBAHUE B HYXHBIX MeCcTax
W TaK, YTO6LI NOTOM He OTBASIUNOCD.



TTpocTo KpaTKo Npo6eXUMcs MO TemM KpenéxHLIM dN1eMeHTaM, KOTo-
pbIe Ydllie BCero Thl BCTPETULLL Ha O6beKTax.

LLlypynbr u camopesbr

Yem oTnuuaetcs Wwypyn ot camopesa? TTpaktuuecku Huyem. TTpocto
CAMOpe30M HAa3bIBAKOT Te LWYpYMbI, KOTOpbIE CAMOCTOSTENbHO MpU
BKPYYMBAHUU Hape3aroT pesbby. [1nsa 3T0ro y HUX aenaetcs HeMHoro
APYroui NpogUIIb pe3bboBOU YaCTU U KOHUYMK YaCcTO UMeeT CreLm-
anbHYHO 3a0CTPEHHYHO popMy, obneryaroLlyro HapesaHue. Hy u
pe3bba y camopesa Bceraa Aesiaercs no Bceu ANnHe A0 CaMOU
WASNKM.

Ecnu camopesbt UMeroT UEPHLIN LiBeT, TO MeTaslsl, 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 YEpHLIX CaMOpe30B eCTb BAPUAHTBI C KpYMHOMU U . .
Mmenkol pesbboit. Koraa ux npumeHatb? Beeé npo-
cT10. Camopesbl ¢ MesIKoM pe3bbori NpeaHasHaYeHbI
AN MeTannos, a C KpynHoM Ana Aepesa U nna-
cTuKa. Kpome TOro, UmeroTcs YepHsie camopessl ¢
ABOViHOV pe3bbon. OHU CUUTAROTCS YHUBEPCASTbBHBIMU.

no metanny no aepesy

TTpu 3aKpyuMBaHUU camopesa HeT Heo6X0AUMOCTU NpenBapUTeb-
HOrO 3aCBEpPINBAHUS MeCTa coeiIMHeHUs. A BOT MpU 3aKPYUUBAHUU
Wypyna Hy>XHO 3apaHee BbICBepsIMBATbL ASIS HEro Hanpasnakolee oT-
BepCTUE HEMHOrO MeHbLUero AUameTpa, COCTABNSHOLEro NPUMepHO
70% ot avamertpa wypyna. CTapancs He NeHUTbCA U 3TO AenaTb,
0CObeHHO ecnu He Xo4ellb NOBPeAUTD LLYPYNOM NOBEPXHOCTb Ae-
Tanm.

™S
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Ecnu camopes ¢ Tpynom BkpyumBaeTca B AepeBo, TO NOTPU
ero pe3b60ByHO YaCTb MBLIIOM, U BCE MOUAET KAK MO MbLITY.

Arobenu u aHkepbl

YacTo Arobenu no-pyccKu HA3bIBAFOT KUOMUKU»,
370 Ta WTyYKa, KOTOPAs yKpensser oTBepcTUe U
NO3BONISET NPOYHO 3aBepHYTb LWYpPYN He paspyLuas
OCHOBGHUS.

TTepebint arobensb 6611 npousseaéH B8 1910 roay OxoHom [dxo3eqpom
PonuHrcom. [ito6enb cocTOAN U3 KOHONMSHOMO LWNAFATA U Knes U3
KpOBU XMUBOTHBIX. K cuacTbro, ceryac npu npoussoacTee Arobeneis
He CTPAAaeT HU OAHO XUBOTHOE.

KoHcTpykuuii y arobeneit Benukoe mHoxecTtso. TToatomy obsasa-
TenbHO BLIGUPAM NPABUIIbHLIN TUN Arobens. HayunTb 3ToMy moxeT
TONbKO OMBLIT U COBETHLI CTAPLUMX TOBAPULLIEIA.

Aro6enu BbINYCKAFOT KaK COBEpLUEHHO Heu3BeCTHbIEe (PUPMBI, TaK U
OYeHb UMeHUTbIe, Takme Kak Hilti, Fisher unu Mungo. KoHeuHo,
nyJle BCero NpUMeHaTb NPOAYKLUMIO NocneaHux. Ho uHoraa
BCTPeyaroTCca Hennoxue 6esbIMaHHbIE U3fenus.

TTomumo arobeneii anga 3akpensieHUsa UCNONb3YHOT U
aHkepbI. OHU U3rOTABNUBAHOTCA U3 PA3SIUYHLIX Me- /

TQNI0B U YACTO UMeHOT pe3sbby Ana 6onTos. AHKep
obecneunBaeT OYeHb Kpenkoe cLensieHue ¢ 6eTOHOM.
Ero npumeHstoT Ana kpensieHUs K CTeHam OYeHb Ta-
XEnoro o6opynoBaHUS, HaNpUMep, BUACOCTEH.



C!) CornacHo TpeboBaHUSM NOXapHoM 6e3onacHocTU, Kpenne-
HUe 060pyAOBAHUS K MOTONKY NPOU3BOAUTCS TONMbKO Ha Me-
Tannuyeckue arobenu nnbo Ha aHkepsbr. TTnactukosbie
Arobenu npu noxape MOryT pacrniaBUTbCS U BbINACTb BMe-
CTe C MPUKPEnEHHBIMU BeLLaMU.

HeMHOro 0cobHAaKOM CTOAT Xummieckue arobenu (Xmumudeckue aH-
Kepbl). OHU He3aMeHUMBI, KOTAa HaAO0 NPUKPEnUTb YTO-NU6O K No-
PUCTBIM USIU NYCTOTENbIM KOHCTPYKLUUAM. 2KUAKUIA COCTAB aHKepa
NPOHUKAET B NOPLI U NOCNe 3aCTLIBAHUA YKpenseT 60bLUIol
06BEM BOKpPYF OTBEpCTUA.

AHKepbI BLINYCKAFOT B BUAE OTAGIIbHBIX

amnyn Unu B BUAE KapTpuaxeid Ang cne- M

LUManbHbIX MOHTAXHBIX NUCTONETOB. Tak

KGK Y Hac yalle Bcero HeT 60MbOro KONMYeCcTBa MOHTAXHBIX paborT,
TO amnynbHbIe Arobens yaobHee, HecMOTps Ha 6osiee BLICOKYHO
LieHy.

\
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TTpy UCNONb30BAHUU XUMUYECKUX GHKepOB 0693aTeNbHO
ouuLLaM NOArOTOBIIEHHOe OTBepCTUe OT NbLnu. Mcnonb3yw
MbLIecoc N 6aNNOHUYUK CO CKATLIM BO3AYXOM. TTbLNb
OYeHb MeLaeT COCTAaBy MPOHUKATL B MOPLI MaTepuana u 3to
3HQUUTeNbHO ocnabnget KpenneHue.

Kpenéx ans runcokaptoHa

MncokapToH B coBpemeHHOM ogpuce — ocobas Tema. MaTtepuan
YAO6HLIV Ans cTpouTenen, NO3TOMY KpenuTb K Hemy Tol byaelub
NOCTOSIHHO.



Camoe rnasHoe Npasusio — Bceraa UCMonb3y arobenu unu cneum-
QNbHBIV Kpenéx, HUKOrAQ He BKPYYMUBAMA B MUMCOKAPTOH LUYpPYMbI

UNU CaMOpe3bI HANPAMYHO {Hy-FORbKO-EECAM-COBEEMPI-HEBMOFOTY).

Oc06eHHOCTb MMMNCOKAPTOHHBLIX CTeH — 3TO YacToe Hanudue ny-
CTOTHI 3a Hell. TToaToMy KpennieHUs Ang TaKMxX CTeH UMeroT CBOM-
CTBO PACKpbIBATHCA U KpPenKo AepXaTbCs C3aAM.

Hro6enb-6a60uka umeeT HeobbIUHYHO
POpMY, KOTOpAs MpU 3aKPYYUBAHUU
WYpyna 3aXUMaeTcs, a packpbIBarolmecs
J1IanKKU NPUMBIKAHOT K 3aAHel CTOpOHe
runcokapToHa. bnaroaaps Takol cucteme
yBenMuMBaeTCa NOWAAb YAEPXaHUs, a,
cnepoBatesibHO, U MaKCUMasbHas
HarpysKxa.

Hro6enb yHuBepcanbHbIU. OueHb NOX0X
Ha arobenu ansa 6eToHa, Ho ecnu

W

&’ NPUCMOTPETLCS, TO BUAHO, CTEHKU
£ CHEeNGHBI TaK, YTO OHU PACKPLIBAFOTCS 3a
% FUMNCOKAPTOHOM MpU 3GTATUBAHUU
wypyna. He nepenyTai ero ¢ 06bI4HbIM
Arobenem.

CneuuwanbHeI arobens aAns
TMNCOKAPTOHA, elé ero HasbIBakoT
nopocéHok. OTnMYaeTcs KpynHbIMU
BUTKAMU pe3bbbl, KOTOpbIe Bpe3aroTcs B
rMNCOKApPTOH, a 6onbluas nnowaab
KOHTaKTa obecneynBaeT Kpenkoe
coeauHeHWe. 3a0CTPEHHBIN HAKOHEYHUK
no3sonseT BKpyuuBatb 3TOT Arobenb 6e3
npenBapuUTenIbHOro 3aCBepIMBAHUA.

"
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AHkep «Monnu» ncnonssyetcs ans
NYCTOTENbIX KOHCTPYKLUUM C HU3KOM
Hecylwelt cnocobHOCTbrO. MmeeT
CMeuManbHyHo LaHry, KoTopas,

Cnepeay umeertcs
WUNU HECKOSTbKMMMU

PACKPLIBASCH MPU 3aTATUBAHUMU BUHTA U
NSI0THO yNupaeTcs B matepuan
OCHOBAHUSA C BHYTpeHHeW CTOPOHEI.

ynopHas robKka ¢ 0aHUM
WUNAMU, YXOAALLUMMU

NpU 3aTAXKe B matepuasn OCHOBAHUA U

npenoxpaHaroLme
NpOBOpPAYUBAHUA.

HeAOCTATKOB — He

nonyuutcs. Ho ae

TTpu moHTaxe arobenen (aHkepos) «Monnu»
O6LIYHO MPUMEHSIFOT CMEeLMAnbHLIA UHCTPY-
MEHT AN paCKPbITUA, KOTOPBIM YACTO HA3bI-
BAFOT «3AKNENOYHUK»>. KOHEUHO, ThI MOXeLlb

PACKPBLITb 3TOT AHKEp U NpU NMOMOLUU ero
6onTa, HO NoBepb, CAENATb 3TO UHCTPYMeH-
TOM ropasao npote.

Kctatu, npu pabote ¢ arobensmu-6a-
6oukamu u aHkepamm «Monnu» obs-
3aTesIbHO Y3HABAW KONIMYECTBO N-
CTOB MMMNCOKAPTOHA Ha cTeHe (TO ecTb
06LLYHO TONLWMHY NTUCTOB), K KOTOPLIM
ero Hago NpuUKpenuTb. Ml umeHHo noa

LaHry ot

AHKep NpYXUHHbIM. PackpbiBaetcs ¢
06paTHOM CTOPOHBI FTMNCOKAPTOHA. M3

npouaeT owunbok

MOHTAXa, BeAb AOCTATb ero He

pPXUT OYeHb Hennloxo.

AHkep «Monnu» 6b1n 3ana-
TeHTOBAH B 1934 roay [xop-
Axem Epenepukom KpoccaH-
TOM. B TOM xe roay Kpoc-
CGHT 3apernctpuposan Top-
rosyro mapky «MOLLY».



3Ty TONLWMHY HyXHO noabupatb kpenéx. Ecnu yctaHosuwwb arobens
Ha HenpaBUIbHYHO TOJILLMHY, TO OH NIM6O He packpoeTcs, NUbo He
byaeT Aepxartb.

Lna roHoro anektpuka

TTpumeHeHne mynbTUmeTpa

Kak u3BecTHO, B aneKTpuKe cyliecTsyeT nuwb 2 Npobnemsr: HeT
KOHTAKTA TAM, FAie OH AOJIXeH BbIThb, U UMeeTCs KOHTAKT Tam, rae
ero 6bITb He AOMXHO. [INg noucka 3TUX Npobnem U NpUAYMaH npu-
60p MynbTUMeTp.

Mogpenelt MynbTUMeTpOB BbIMYLLEHO Benu-
KOe MHOXeCTBO, OT NpOCTeULInX A0 HABOPO-
YeHHbIX. K cuacTbro, ANg Hawmx paboT no-
AOWAET U camas npocTas moaens. Beab vale
BCero HaM AOCTATOMHO HAXOAUTb KOPOTKUE
3GMBIKGHUS U U3MepAaTb HanpsxeHusa. bonee
CNOXHbIE 3aAa4YM OCTABUM UHXKEHEPaMm.

Lincpposot unu cTpenouHsIii? B npuHuune oba xopowm, KTo Kak
npuBbLIK. HO ANS OLEHOYHBIX U3MEepeHU Nyulle BCero NoAoUAET
LIMpOBOU. MIcKkaTb 3HAYEHUS HA PA3HBIX WKANAX 3HAYUTESbHO Me-
Hee yA06HO HaXOASCh B TECHOM LUKA(Y C 060pynoBaHUEM, Yem
6LICTPO MPOUUTATL LIUEPPLI C 3KpaHUUKa. N obssaTenbHo nposepb
3BYK 3yMMepa AN NPO3BOHKU Lieneid — TbI AOSIKeH ero CbIWaTh B
CAMBIX HEKOMOPTHBIX YCIIOBUAX, AdXe KOFAa TBOM ToBapuLy pabo-
TaeT pAAOM C NeppopaTopom.



Bce mynbTumeTpbr UMeroT 2 LWyna: YEPHLIN U KPACHBIN. YEpHBIN aB-

nsetcs o6WMM NpOBOAOM, U
06bIYHO FHe3A0 Ans Hero 060-
3Havaetcs COM. A KpacHbIM U3-
MepsOT CUTHAIbI, U HG MHOTUX
MYIbTUMETPAX AN Hero ume-
eTCs HeCKOMbKO OTAeSIbHbIX
rHesa. O6a3aTenbHO NOCMOTPU
WHCTPYKLIMFO, YTOOLI MOHATH, B
KaKoe FHe3[0 NpU pasHbIX U3-
MepeHUAX ero HyXHO BTLIKATb.

DC unn AC? AC paclumgpossiea-
eTca kak «Alternating Current»,
4TO B NepeBoe C GHrNUMCKOro
03Ha4aeT nepemeHHbIM Tok. DC
paclwmgposbiBaeTcs Kak «Direct
Current», 4TO B Nepesoae C aH-
rNUACKOro 03HAYAeT NOCTOSHHLIN
TOK.

TTpu U3mepeHUax HanpaxeHui 0693aTenbHO NpoBepa NoNoXeHue
NepeKnkoYaTens pexmmos, YTobbI OH CTOSN Ha U3MepeHUn npa-
BUJIBHOTO HaNpsixeHUs. Ml cMoTpu Kakoe HanpsikeHue mepsellb —

NOCTOAHHOE U NepemeHHoe, OT 3TOro Tak Xe 3aBUCUT NoNoxXeHUe

nepeknro4vaTens pexmmos.

C!) M3mepeHue TOKa Npy NOMOLLUU MyJIbTUMETPA AOBOSTbHO
onacHas onepauus. Beab Ana toro, 4tobbl He BHOCUTB B U3-
MepeHUe NorpelwHoCcTel, BHyTpeHHee CONpOTUBIIEHUE MY b-
TUMeTpa CTAHOBUTCSA NPAKTUYECKU PABHBIM HyJHO. TO ecTb

ecnu TbI nonpobyellb NOMepUTb TOK B po3eTKe, TO B Jlyullem
cnyvae BbI6bET ABTOMAT, @ B XyALUeM nucaTb He byay.

Tak 4TO OCTaBb nimepeHue Tokos cneunanunucTtam, UxX MHoro

U He TAK XaJlKo, KakK Tebs.
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B komnnexTe K MynbTUMeTpam UAyT CTAHAAPTHLIE Ly MbI,
AOBOSIbHO TONCTbIE. M U3MepaTb UMW KOHTAKTLI B pa3beémax
He coscem yaobHo. CoeeTyo npuobpectu AONONHUTENbHO
TOHKMeE LWy NbI (MU TOHKWE HACAAKU ANS O6LIYHBIX LYy NOB) U
KPOKOAUIbUUKM.

TTouck kabens B xryte

BeIsatoT criyyam, Koraa Nnocne NpoTAXKU HeCKOMbKUX Kabenel B
XryTe 3apaHee 3a6bIBaellb MPOMAPKUPOBATL UX, U UCKATb KOHLIbI
NPUXOAUTCA YXe NOCTIe MPOTAXKKM.

Camoe npasunbHOE — NMPUMEHSTb AN 3TOrO che-
LIMasbHBIW TecTep, Ha3bIBAeMbIN Kaberb-TpeKke-
pom. B komnnekT BXOAAT reHepaTop U NPUEMHUK
C YyBCTBUTESIbHOM QHTEHHOW B BUAe Hocuka. C oa-
HOro KOHLa kabens NOAKHFOYaellb reHepaTop K
NPOBOAKAM, G C APYTOM CTOPOHBI MPUEMHUKOM

Ulews ero B xryTe. Ecnu y kabens ectb 3KkpaH, To 0bs3aTenbHo re-
HepaTop NOAKMFOYaM K Hemy. M xOTb B 3TOT pas He 3abyab npomap-
KMpOBATb HaWAEHHLIN Kabesb!

A ecnv TpeKkKepa HeT, a eCTb MPOCTOM MyNbTUMeTp? TyT TOXe BCE
npocTo (Ho aonblwe). TTocneaoBaTeslbHO CKpyYMBaellb Napy npo-
BOAHUKOB Y OHOTO U3 Kabenel Xryta ¢ OAHOM CTOPOHBI U NpUCO-
eAVHSelb Ly NbI MySTbTUMETPA K 3TUM Xe NPOBOAKAM C APYrOU CTO-
POHBLI B peXume NPO3BOHKU. ITOT pexmum obo3HadaeTcs 06bIYHO
CNeunanbHLIM 3HaAYKOM (Hanpumep, B BUZE KOJIOKOJSIbYMKA) HA Me-
peksiFouaTene pexmumos. M Tak kabenb 3a kabenem, Noka He



HaUAELWb BCe KOHUbI. TTocsie 3TOro Thl NOUMELLL, YTO 3abbIBaTh 3a-
paHee MapKUpoBaTh Kabenu He O4eHb Beceno.

MHauKaTopHas OTBEPTKA

A W uto TyT HenoHaTHoro? Beab npolue HU-
o Yero U NpUAyMaTb Henb3a. 3a4em oTaenb-

/" Has rnaea?

A Beflb NpOCTAs UHAUKATOPHAS OTBEPTKA He
Tak U npocTa.

[ns Havana HaAO BLIACHUTD, Kakas OTBEPTKA y Tebs B pykax. ObbI1y-
Has C HEOHOBOW JTAMMOYKOW UK B HEW FOPUT CBETOAUOA U UMeeTCs
BHYTpu 6aTapenka? BHelwHe TO OHU no-

xoxu. TTposepseTcs NpocTo, HaAO OAHO- WMHankaTopHas oT-
BpeMeHHO NMPUKOCHYTbCA K Xany oT- BEPTKA, OTBEPTKA-
BEPTKM U K KOHTAKTY Ha 3GAHeWN CTOpOHe. NpO6HUK, OTBEPTKA-Te-
Ecnu uHaukaTop 3aroputca, To 370 OT- CTep... Ky4a HA3BaHUIA.

BEPTKA ¢ 6aTapeiikoli. Ecnm HeT — To 3To Burbupati no exycy.

OTBEPTKA C HEOHKOW (U Yy Heé cena
6aTapeiika).

TTpocTou OTBEPTKOM C HEOHOBOM TAMMOYKOM ACACTBUTENBHO
MOXHO TOJTbKO HAUTU pasy B NpoBOAe UMK B poseTke. TTpukacaschb
nanbLem K 3a4HeMy KOHTAKTy NPOCTO TLIKATb el FAe MOXHO, U
XAATb, KOTAA 3aropuTcs Namnoydka. Ecnv roput — 10 370 (Pasa, U
nyuJle He Tporarb.

A BOT OTBEPTKa ¢ baTapeiikol ropasao UHTepecHee.



[ins novcka HONA U asbI B po3eTke HYXHO NPOCTO BCTABUTL Xaso
OTBEPTKU MOMNepemeHHO B pasHbIe KOHTAKTLI. M npu 3TOM npuKa-
€aTbCA K KOHTAKTY Ha TopLe He HyxHo! Ecnu csetoauoa ropur, 1o
3TO (pasa, eCn HeT — HOnMb.

Korna oTBEpTKA BCTABNEHA B KOHTAKT C HOMEM, U B 3TOT MOMEHT
MPUKOCHYTbCA K KOHTAKTY Ha TOpLie, CBETOANOA AOJIXeH 3aropeTbes.
3T0 03HayaeT, YTO NPOBOA HONMS He 06OPBAH.

Ewe sToli oTBEPTKOU MOXHO NPO3BOHUTL NpoBoaa. [na atoro Tpe-
6yeTca NPUKOCHYTLCA PYKOU K OAHOMY KOHLYy NMpOBOAQ, G XASIOM OT-
BEPTKU NPUKOCHYTbCS K ApYromy. M He 3a6bITb NanbLem npuka-
caTbCs K TOpLIEBOMY KOHTaAKTY. CBeToamnoa roput — nposog, Uen. Ko-
HeYHOo, 3TO U3MepeHUe BOIMOXHO, Koraa oba KOoHLIa NpoBOAQ TbI MO-
Xelb AOCTATb PYKAMU OAHOBPEMEHHO.

Takxe TAKOW OTBEPTKOM MOXHO NPOBEPUTH HANUUUE HANPSXKeHUs B
nposoge (Mnu kabene) yepes usonauuro. [ins 3T0ro AO0CTATOMHO
B34Tb OTBEPTKY 3@ XANO U TOPLIEBLIM KOHTAGKTOM MPUKOCHYTbCA K
usonaumm nposoaa. Ecnu csetoamon saroperncs, To Nposoa Noa
HanpsaxeHuem. Kctatu, 3TOT meToA NO3BONSET HAUTU MecTo 0bpbIsa
npoeoAa B Kabene, AOraAaAMCa Cam, Kak 3T0 CAenaThb.

TToMUMO 3TUX BAPUAHTOB CyLLeCTBYeT 60S1b-
LWoe KONMYeCTBO LUPPOBLIX UHAUKATOPHBIX
OTBEPTOK C pa3HOO6PA3HLIMU PYHKLMAMU. HO
pacckasatb 06 3TOM B AGHHOW KHUMe HeBO3-

MOXHO, MPOCTO U3YyYaih UHCTPYKLMU (YACTO HA &
KUTAMCKOM a3bIKe).



Kak rpamoTtHO npoknaasisath kabenb

YCTpOMCTBA B HAWMX NMPOEKTaX OYeHb pefiko HaXOAATCA KOMMAKTHO
B OHOM MecTe nomelleHns. MoxeT TONMbKO B OMeHb NPOCTLIX Nepe-
FOBOPHLIX KOMHATAX.

Yale Bcero ocHoBHOe 060pyAOBaHWE pa3mellakoT B anmnapaTHOM
WwKapy (a B CNOXHBIX MPOEKTAX U He B OAHOM), a NepugpepunHoe
(Takoe Kak cpeacTBA OTOOPAXEHUS, O3BYUUBAHUS U T.A.) B Pa3NUY-
HBIX TOYKaX nomelleHus. bonee Toro, yactb 0bopynosaHus moxet
HAXOAUTLCA B APYTUX NOMeELLEHUAX, YaCcTo YAanEHHbIX. U Bce 3Tn
YCTpOMUCTBA HEO6XOAUMO COEAUHUTL MHOTOUUCTIEHHBIMU Kabensamu.

Bce 371 Kabenm MOXHO yCnoBHO pasaenUTb Ha CNAaboTOYHbIE U CU-
roBbIe.

Cunosble kabenu Yalle BCero NPOKAAbIBAFOTCA 3N1EKTPUKAMU, U
XOPpOLWO, ecNn MO 3a4aHUAM U3 Halero npoekta. Ho Bcero yyecTb
HEBO3MOXHO, U NepuoAUNYECKU CUNOBLIE Kabenu NpUXoanUTCS MOH-
TUpOBATh U Ham. [lenaTb 3TO MOryT TOMbKO Te COTPYAHWUKU, KOTOpbIE
NpoWnu cneuuanbHoe obyyeHne U UMeroT CepTUPUKAT, MOITOMY 5
TYT He 6yAy paccmaTpuBaTh NPOKNAAKY TaKUX Kabenei.

A BOT cnaboTouHbIE U CUMHASIbHbIE Kabenu aocTaHyTca Tebe. TTo-
3TOMY HeCKOJIbKO COBETOB.

MoHTax kabeneii B roppoTpybe

TTpu MoHTaxe HyXHO cobnroaath paa Npasun.

v' PaccTtosHue mexay rogppoTpybamm Ana 3neKTponmuTaHus u
rogpoTpybamm Ans UHPOPMALIMOHHLIX Kabeneu AOSIXHO 6bITb
He meHee 300 mm. TTepeceyeHns moryT 6bITb TOSIBKO MOA Nps-
MBIM YFIIOM.



v Tlpu 3akpenneHuu rogppoTpybbl CNeLmUanbHLIMU KNUNCaMU
PaccTosHUe mexay Knuncamm aonxHo coctasnatb 40-50 cm.

v Ecnu Tpacca umeeT MHOTO U3rnboB, TO Nyulle NPUMEHSTb
ABYXCIOMHbIE FOQPOTPY6LI C FNAAKUM BHYTPEHHUM peribe-
POM.

v' B cnyvae npoTarusaHus B roppUpOBAHHYHO TPyby HECKOMbKUX
kabenieu, HyXHO CNOXWUTb UX MO BCEWN ANUHe BMecTe U CKpe-
MUTb KONbLIAMU U30neHTbI Yepes kaxable 400-500 mm.

FogppoTpyba BLINyCKaeTCa CneayrowmMx pasmepos:

BHewHu OnuHa B
AvameTp BHyTpeHHUIA CTaHAQPTHOMU
rogpupoBaHHOMU AuameTtp, Mm 3aBOACKOMU
Tpy6LI, MM 6yxte, M
16 10.7 50 unu 100
20 141 50 unu 100
25 18.3 25 unu 50
32 243 25 unu 50
40 325 15
50 39.6 15
63 50.6 15

Ans cpawmeaHua AByX OTpe3KoB rogpoTpyb BCeraa UCNonb3yii cne-
LManbHbIe MyqThI. A TaKXe NpU U3MmeHeHUU HanpaesieHna Ha 90
rPaAyCoOB NpUMeHsI cneuuanbHbie yronku. M cneau 3a Tem, Ytobbr



Tpy6bI NpU BCTABKE B MY(PTLI UMM YIrOMKM 6bINU aKKypaTHO obpe-
3GHLI U NPOBOA He CMOT 6bI 3aLenUTbCS 30 HEPOBHLIW Kpaid npu

NpoTAXKe.

Ecnu ansa kpenneHus rogppoTpyb UCNONb3yHOTCA KMUMCI,

KOTOpbIE MOTYT COEAUHATLCS APYT C APYrOM, TO KpenuThb D
UX K NOBEPXHOCTU HAAO Yepe3 oaHy. TO ecTb AN OAHOM N

| &

unu asyx knunc Tpebyetca 1 camopes, Ans TpEX unu Ye-

THIpEX — 2 camopesa, AN NSTU UNU WeCTU — 3 Camo-

pe3a u T.4. TTpasaa, Npy 60SIbIWOM KONUYECTBE KITUMC MOXHO
YMeHbLIATh KONMMYeCTBO CaMOPe30B, HO 3TO onpeaensi no MecTy.

TTpuTarueatb HOBYHO roPpoTPYbY K yxe NposIoXKeHHLIM

CTAXKAMU OYeHb NSI0XO0, TaK AenaTh Henb3a. [1na MoH-

TAXa OTAENbHBIX UMW AONOSTHUTENbHLIX FOPPOTPY6

nyJlwe ncnosb3osatb Arobenb-xomyTbl. OHU Nerko MOH-
TUPYHOTCA, ANS HUX AOCTATOYHO NMPOCBEPNUTL OTBEPCTUE U He Tpe-
byeTca AONONMHUTENbHLIN camopes.

Ona tex, KoMy uHTepecHo

WHoraa nponuxHyTb kabenu B roppoTpyby OveHb TpyAHO U3-3a Tpe-
HUSA O CTeHKU. M YTObbI 06NerynTb 3TO NPUAYMANU CReLmnanbHbIe
cmasku ans nposoaos. OAHOM U3 HUX 9BNSETCA CMA3Ka OT KOMNaA-
HuM 3M noa HassaHuem LUB-I/0,95.
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Coset ot Tletpa Tletposuua

MHoraa Ha obbekTe NpoknaabIBaroT TPybLI AN Kabenew 6e3
NPOTAXKWU BHYTPU. XOPOLWIO, eCnu AJNIMHA TaKOM Tpy6bI He-
6onblias U ecTb BO3MOXHOCTb 3aTsIHYTb NpOTaXKy. Ho ecnm
ANUHa 6onbluas, Aa eLé UMetroTCS U3TUBLI, TO NPOTXKY
NpOCYHYTb He yaacTcs.

Toraa nomoub moxeT 06bIMHBIN Nblnecoc. Haao npumotatsb
W30neHToM Tpyby Mblnecoca K OAHOW CTOpOHe Tpybbr, a ¢
APYrOW CTOPOHBI BCTABUTL TOHKYHO U MPOYHYHO 6euésky ¢
npues3aHHOM 6ymaxkou. Y ecnu BknroumTh nblnecoc, To be-
YEBKY 3aTSHeT B TPyby U e€ MOXHO byaeT UCnonb3osath B Ka-
yecTBe NPOTSXKU.

TTpoknaaka Buaeo 1 38yKoBbIX Kabernel

CnaboTtoyHbIe Kabenu A0BONbHO HeXHble, NO3TOMY rnaBHoe npa-

BMJIO — He NOBpeaAUTb UX MPU NpOTSXKe. MaeanbHLIN BApUAHT —

npoTarueath kabenb 6e3 pasbEMOB U BNOCNEACTBUN MOHTUPOBATD
ux. TTpukpennatb kabenb K NPOTAKKE HYXKHO B HECKONMbKUX TOUKAX
Ha anuHe He meHee 30 caHTUMeTPOB, YTOOLI pacnpeaenuUTb TaHy-

ee ycunue no anuHe. Ecnu B kayecTse NpoTaXKM UcnoOb3yeTcs
MeTannIUYeckuii 30HA B roppoTpybe, TO UM MOXHO NPOTKHYTH Ka-
6enb Ana 6onee KpenKkoro coeAnHeHUs U NOcne 3TOro 3aKkpenuTb

MecCTO CoeAUHeHUs N30NeHTOMW.

Ecnu npuxoamtca npotarveath kabenb € yCTAHOBMNEHHBIMU pa3b-

€MaMM MO rPA3HBIM MecTam, 06g3aTesnbHO 3aLMLLANA Pa3bEMBI OT

TPA3U XOTA 6bI MANAPHLIM CKOTYEM, MefKMe KOHTAKTLI MOTOM
TPYAHO OUULLATD.
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INro6ovi n3bbITOK Kabens HyXHO YKNAAbIBATH KONEYKaMU U
CKpennaTb CTAXKAMMU, He nepeTarueas cunbHo! CknaabIeaTb
kabenb NO-ApYromy He CTOUT.

TTpoknaaka BuTOM Napbr

Pa6oTa c BUTOM Napoit Tak xe umeeT cBOU XUTpoOCTU. TTpu npoTaru-
BAHUU Hesb3s AOMYCKaTb U3NoMmbI kabens. TTpu peskux usrubax
HapYLIAeTCS FeOMEeTPUYECKas OAHOPOAHOCTb CUMMETPUYHOM cpefbl
nepeAaym, UHOrAa HeobpaTUMO. PaspelléHHLIN MUHUMANbHLIN pa-
AUNYC U3rnba He3KpaHUpOBAHHOTO Kabens Npu MOHTaxe — 8 BHelw-
HUX ANAMeTPOB Kabens, 3KpaHUPOBAHHOIO — He meHee 10.

TTpy mOHTaXe 3KPAHUPOBAHHOW BUTOM Napbl HEO6XOAUMO CeamnTb
3a LeNIoCTHOCTbHO 3KpaHa no Bcel ANuHe kabens. PacTaxeHue nnu
n3rub kabens NpUBOAUT K paspyLUEHUFO 3KPaHa, YTO BeAET K CHUXe-
HUFO YCTOMUYUBOCTU K SNEKTPOMArHUTHBIM nomexam. [IpeHaxHbIV
npoBOA B TaKOM kabene 06g3aTenbHO A0MXeH 6bITb COeAUHEH C
3KpaHOM pasbéma. Cneam 3a 3TUM.

TTpoknaaxka onTuyeckoro kabens

Hukoraa He NpoTArMBaiA BONOKOHHO-ONTUYECKUIA Kabenb Henocpea-
CTBEHHO 3a BOJIOKHA UNU MOAY bHbIe Tpy6Kku. Kabenb coaepxuT cu-
nosble 351eMeHTbI — KeBnapoBbIe HUTU, CTeKNONIACTUKOBBIU Npy-
TOK, MeTasINIUYeCKyHo NeHTy U npodee. Ycunue Heob6xXoaumo npu-
KNaabIBaTh TONbKO K 060n04YKe kabena.

Paanyc usruba kabensa npu npoknaake (MOHTaxe) AONXeH 6bITb He
MeHee 20-TW HOMUHANbBHBIX HAPYXHbIX ANAMeTpoB Kabens.



TTpu MoHTaxe Kabens He AOMXHBI 6bITb NpeBbILIeHbI A0NYCTUMbIE
pacTAruBaroLLMe U pasaasMBaroLLME HArpysKkU, a TaKxe Apyrue me-
XAaHUYeCKUe XapakTepUCTUKU, BENTUUUHBI KOTOPLIX Tl MOXellb
y3HaTb U3 onucaHua kabens.

TTocne nobbIX NOAKNHOYEHUM HAACBAM 3ALUMTHBIE KOMNAYKU Ha
KOHHeKTOpbI U aAanTepbl. He AONYCKAW KACAHUA KOHHeKTopa K rpsas-
HOM NOBEpXHOCTU NOCIe CHATUA 3aWUTHOro konnadka. TTpu noa-
KJIFOYEHUWN KOHHEKTOp AOJIXeH MOAKFYAThCS K aaanTepy MasHO.
He nposopaumeaii KOHHEKTOp NpU NOAKMFOYEHUU. Y CTAHABUBAM
KOHHEeKTOp B aAANTep C YyMepeHHBIM ycunuem. KoHHeKTOopbI ¢ raii-
ko Tuna FC 3aTarueai TonNbKo NanbLamU.

(’) TTpu paboTe ¢ onTUYeckum Kabenem He0bxoAUMO BLINOSI-
L
HATb OnpefenéHHbIe Npasmna.

e Hu npu Kakmx ycnoeusx He CMOTPU B TOpeLl BOSTOKOH-
HOro cBeToBOAA UNU pasbéma. TTepenasaemoe usnyve-
HUe HaOXOAUTCA BHEe BUAUMOIO ANANA30HA, OAHAKO MO-
XeT NpUBECTU K HeOBpaTUMBIM NOBpeXAeHUaM rnasa.

e Wsberan nonaaaHus obpe3koB ONTUYECKOro BONOKHA Ha
ofexay unu Koxy. 3Tm obpeskm obs3atenibHo cobupan B
NSOTHO 3aKPLIBAFOLLMECS KOHTEMHEPLI MU Ha KIeKyro
neHTy.

e PaboTty c BONIOKHOM BCeraa NpOBOAU B 3ALUUTHBIX OUKAX.

e Bo Bpema paboTbI ¢ ONTUYECKUM BONOKHOM KaTeropuye-
CKM 3anpeLuaeTca NpUém NULLM, a nocne paboTsr Heob-
XOAUMO BBLIMBITb PYKU C MBLIOM.

e CnupT 1 pacTeOpUTENU, MpUMeHsembIe NpU yaaneHUm
3GLMTHBIX NOKPLITUM, SBNAFOTCS OFHEONACHBIMU U FOpAT
6ecLBeTHBIM NiameHem.



e  (CBapoOyYHbIe annapatbl UCMOMb3YHOT ANS POPMUPOBAHUS
3MeKTPUYECKON AyrU BBICOKOE HanpsxXeHue, KoTopoe sB-
nseTcs ONACHLIM AN XU3HW, a AYFOBOW paspas mexay
3NEeKTPOAAMU MOXET NPUBECTU K BO3TOPAHUHO FrOpHOUUX
rasoB W NApoB J1erkKOBOCMIAMEHAFOLLUXCA KXUAKOCTEIA.

e KypeHue Bo Bpems paboTbI C ONTOBONOKHOM MOXET MpU-
BECTU K pe3KOMy CHUXEeHUHO Ka4ecTBa CBApKU UL U3FO-
TABSIMBAEMOrO KOHHeKTOopa.

Yknaaka kabens

YposeHb paboTbI MOHTAXHUKA Nerko w y
MOXHO onpeAesuTb NpoCTO B3rnA- '
HyB, KaK OH ynoxun kabenu. B NH-
TepHeTe UMeeTCa OrpOMHOe KOJSU-
UeCTBO KAPTUHOK KaK UAeanbHOM
YKJIGAKW, TaK U HeBOO6Pa3MMoro
6apaaka.

KoHeuHo, Tpe6oBaTh MAeanbHOro pesynbTata B Cu-
CTeMaX MynbTUMeAUa HeBO3SMOXHO, TAK KaK TyT
NPUMEHSFOTCA KabesIn CaMbIX pasHLIX TUMOB, U CXeMa UX coeamHe-
HUM HaNOMWHAeT NayTuHy. Ho 1 pe3ynbTaT He AOSIXeH BbIrNaaeTb
TaK.

295 ™S



OnbITHbIE MOHTAXHUKM UMEOT B CBOEM apceHasie MHOXeCTBO Mesl-
KUX NPUEMOB U XUTPOCTEN, KOTOpbIE NO3BOJISFOT NPUBECTU B OTHO-
CUTESbHBIV NOPAAOK MHOTOYUCIIEHHbIEe NPOBOAA B CTOUKAX U B MO-
MmeltieHun. CTapaiica UCNonNb3oBaTh 3TOT OMBIT U YUUTLCS Y HUX.

\
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YKnaaky BXoaawWwmx B CTOUKY kabenel Bceraa HaUMHam ¢ ux
NOJIHOIO PacnyTLIBAHUA U NPOTUPKU BIIQXHOM CANEETKOM.
He xanen Ha 310 HU Tpyaa, HU BpemeHu. PaboTatb ¢ um-
CTBIMU U pacnyTAHHBLIMU Kabenamu ropasao npusTHee.

(!) JINUHBI KOHLIOB Y BXOAALWMX Kabenel MOoryT o4eHb CUITbHO
pasnuyaTtbca mexay cobon. M ectb xenaHue XoTb HEMHOrO
YKOPOTUTb CIULIKOM ANIUHHbIE KOHLbI. TaK BOT, Nepes Tem,
KaK 0Tpe3aTb NulHee, 0693aTesIbHO NepemecT MapKUPOBKY
Ha OCTABLUMIACA yYacTOK kabens!

K coxaneHuto, nepuoamnyeckm cnyvaertcs, 4to nocne ob-
pe3ku OCTAETCA TOSIbKO MPYCTHO CMOTpETb Ha HEMAPKUPOBAH-
Hble kabenu, Topuallme U3 CTeHbL...

TTpoTaxku ans kabenen

TbI yXe 3HAGKOM C 3STUM UHCTPYMEHTOM, Unu
XO0Ta 6bI CNbIWAN O HEM OT TOBApULLEN, KOTAa
ero 3abbInu 3axXBatuTb ¢ CoboM Ha 06 beKT.

[a, NpoTaxKa XOTb U BBIFNSAUT KGK MOTOK
NpoBOAQ, HO 3TO AeMCTBUTENbHO UHCTPYMEHT,

X



WHOrAQ He3aMeHUMBIN. be3 Heé TbI He cmoxelub NpOTAHYTL Kabenb B
TPYAHOAOCTYMNHLIX MecTax, B Tpybax, noa gpanbwnonom. Cama npo-
TSXKQ NpeAcTaBnseT cobon XECTKUIM NpYTOK, KOTOpbIM obnaaaet
ABYMS B3GUMOUCKITFOUGHOLLMMU CBOCTBAMMU. C ONHON CTOPOHBLI —
NPYTOK XOpOLWO FHETCS, a C APYro — OYeHb CUNBHO CTPeMUTCA pac-
npamuTbcs. O60104Ky NpyTKA AenaroT U3 CNeumasnbHOM CKOMb3KoM
NSACTMACCHI ANS YMeHbLUeHUs TpeHus. B 3asucumocTu ot matepu-
ana nNpoTsXKU 6bIBAFOT TPEX BUAOB.

CTanbHbIe — 3TO MeTannMyeckas NpoBOSIOKa CO CrneumanbHon 06o-
NOYKOU. Y Heé ABA OCHOBHBIX AOCTOUHCTBA — CTOUKOCTb K pacTsxe-
HUFO U CNOCOBHOCTDL BbIAEpXUBATL bonblMe Harpysku. Ho npu aTom
Y TAKOM MPOTAXKU HelOCTATOUHAs XECTKOCTb U HebonbLuas rmb-
KOCTb.

CTeKI0BONOKOHHbIE — 3TO MPOTSAKKU C BLICOKOU KECTKOCTbHO, KOTO-
pas nossosiset 6e3 npobnem BLINPAMAATLCS NPU NPOXOXAEHUU
6onblwmx NycToT. HO U Y HUX eCTb HeAOCTATOK — XpYMKOCTb. TTpu
pe3Kkux nepernbax, MPOTSXKA MOXET TPeCHYTb.

HelnoHoBbIe — 3TU MPOTAKKU UMEHOT MAKCUMANbHYHO TMOKOCTb U3
BceX. Ho y HUX HU3Kas XECTKOCTb U OHU MOFYT J1Ierko MOpPBAThCA.

\
@ Coeet ot Tletpa TletpoBuua

Kak NoHsaTb, YTO NPOTAXKA KAYeCTBEHHAs U XOpOoLLero nNpous-
BoAUTenNs? KOCBEHHbIM NPU3HAKOM MOXET SBNATbCS HANU-
UMe B NpOAAXe PEMOHTHBIX KOMMJIEKTOB U 3anyYacTel Ans
3TOU NpoTaXKWU. TToBepb, peMOHTUPOBATL MIOXYHD HUKTO He
6yneT 3aMOopaymBaTLCS, NPOLLE BEIOPOCUTD.



Ha KOHLie NpOoTAXKU HAXOAATCA CrieumarnbHbie MeTannmyeckue

HAQKOHEYHUKU. HYacTo OHU umetoT pesbby, Nos- e —
BONAOLLYHO MEHATb HAKOHEYHUK A Nponu- - .
XUBAHUSA NPOTAKKMU Ha HAKOHEYHUK ASS MpU- —
KpensieHus npoTarmsaemoro kabens. —_———

HaxkoHeYHUKM ¢ rnubkovi ronoskou (Ha ManeHbKOM TPOoCUKe) NpeaHa-
3HaYeHbI AN NPOMUXUBAHUS NPOTAXKKU B TPybax, rae yxe umerotcs
Apyrue npoBoAa.

Mapkuposka kabens

B npouecce npoTsaxku kabenei HyXHO 0693aTesIbBHO UX MAPKUPO-
BATb, W AeNaTb 3TO HyXHO cpasy. Ecnu 3Toro He caenatb — TO no-
TOM 6yAeT ouYeHb TPYAHO HAUTU KOHLIbI!

BpemeHHy+0 mapkupoBKy npu NpoTsxke 06bIYHO AenaroT Nepma-
HeHTHBIM Mapkepom Ha besoli usoneHTte. Ho nocne Toro, kak npo-
BOAA PA3AesIaHbI U QKKYPATHO YJ10XeHbI (TO eCTb U3BeCTHA UX OKOH-
yaTenbHAs ANWHQA), BpeMeHHYH MapKUPOBKY HaA0 0bg3aTesnbHO yaa-
NaTb U NPUKPennaTh NOCTOSHHYRO. Ecnn Ha HekoTopbIx Kabensax
npu caaye 06 beKTa OCTAETCa BpeMeHHAs MapKUMPOBKA, TO 3TO MrOBO-
PUT TONbKO O HEAKKYPATHOCTU MOHTAXA U HU3KOM NPOCPECCUOHA-
JIN3ME MOHTAXHOW KOMMAHUWU.

MeTon0B HaHeceHUs NOCTOSHHBIX MAPKUpPO-
BOK BeJINKOe MHOXeCTBO, HO B HALLIUX CUCTe-
Max Jallie BCero UCMosib3yeTca MapKUpOBKa
KNEeMKOM NeHTOMU OT CneumanbHoro npuH-
Tepa (mapkupartopa).

™ TTpUKNenBaTb NeHTy MOXHO CaMBIMU pas-
HBIMU CNOCO6aMU, BCE BAPUAHTLI He nepe-
yncnmwb. TTpOCTO BBINOMHAW HeCNOXHbIe Npasuna:
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MPUKIIENBAA MAPKMPOBKY NMPUMEpPHO Ha pacctosHum 3-5 cm ot
pasbeéma

UTOBLI TEKCT MAPKUPOBKU JIErKO YUTANCSA, MPUKIEUBAM TeK-
CTOM BBEpX K pasbeémy

B Takmx pasbemax, kak HDMI (1o ecTb Tex, KOTOpbIe MOTyT
6bITb BCTABIEHBI TONbKO C ONpeAesniéHHOM opueHTaumen) npu-
KJS1eMBa MApPKUPOBKY TaK, YTOBLI OHA Nerko YMTanacb nocne
YCTGHOBKM Kkabens B pasbem yCTPOUCTBA.

TToHaTHO, UTO NeHTy Ans mapkupatopa Tebe BbraaayT. TTpo-
CTO 3HAW, YTO HenpaBUbHbLIE TUMLL JIEHT B HArpeToM LUKagy
¢ obopyaosaHUem BLICTPO BLICOXHYT U 0TNeTaT. TTo BO3MOX-
HOCTU NpOCU Yy pyKOBOAUTeNA paboT NpaBUSbHYHO NeHTY.

TTpu paboTe Ha 6onblmx 0b6beKTax, Koraa kabenbHbIe TUHUU MOTYT
TAHYTbCA MO LieNbIM 3TAXAM B PA3HLIX
MOMELLEHUSX U MeXAy STAXAMU, UC-

NOnNb3y+OT CNeLnanbHbLIe MapKUPOBOY- c =
HbIe 6UpKU. OHU BbIMYCKAFOTCA pa3sHOU ; J
(POPMBI U NpefHa3HAYeHbI ANS MAPKU-

POBKU pasHbIX TUMOB Kabenen.

v

v

TpeyronbHbIe UCMONb3YHOTCA ANA CUFHANBHLIX JIUHUMA.

KeaapaTHbIe cnonb3yroT Ans cunosbiX nuHuiA ao 1000
Bonebr.

Kpyrnbie ans kabeneu 6onbwe 1000 BonbT. He Tporaut 311 Ka-
6enu!

Kak BUAULD, Yalle BCero Tbl 6y.lJ.€Lle MCNonb3oBaTb TpeyroJibHble

6UpKK, U U3peaKa KBaapaTHbIe. Kpenutb Ux K kabenro MoXHO Ka-

MPOHOBOM HUTbLFO UNU CTSXKOW.



NHpopmaLums, KoTopas HQHOCUTCS Ha BUPKY, a TaKKe mecTa Kpenne-
HUS 6UPOK AOSIXHBI 6bITb ONMUCAHLI B paboyelt AOKYMEHTaLUU Unu
yKasaHbI Tebe uHxXeHepom Ha obbexTe.

Yto takoe VESA

TTopabotas Ha 06bekTax, ThI MOT YCNbIWATb 3TO €NoBo. HO UTO 3TO
Takoe?

Booblue To 310 cnoBo 03HavaeT HasBaHWe OpraHU3aLIMK No CTaHAAp-
Tam, a uUMeHHo Video Electronics Standards Association (Accouma-
umsa CtaHaapTU3aumMm BuaeoanekTpoHukm). Ho uHxeHepbl Ha 06b-
eKTe 3a4eM-TO roBopaT O Hel. Bce npocto. Cpean MHOroUUCIEHHbIX
CTAHAAPTOB eCTb U TOT, KOTOPLIU KacaeTcs Tebs. 31o VESA FDMI
(Flat Display Mounting Interface). Ecnu noHumaelb GHrIMUCKUIA,
TO 3TO CTAGHAAPT HA KpenJsieHUe NIOCKUX MOHUTOPOB.

CTaHAQpT ONUCBLIBAET pasmepbl U pacnosioxkeHne KpenéxHbIX oTeep-
CTUM Ha 3aAHel cTeHke moHuTopos U XK naHenelt. 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
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TBOs 304a4a Nepea HAYaIOM MOHTAXAa NAaHeNu UK MOHUTOpA Npo-
BEpPUTb PACCTOSHUE MEeXAY KPernexHbIMU OTBEPCTUSAMU HA HEM
(npolue Bcero 310 cAenaTb NO AOKYMEHTALMU, B MPOTUBHOM ClyYae

NMOMEpUTb pyJIeTKOM) U NOCMOTpeTb, eCTb N1 3TOT pasmep B CNUCKe
pasmepoB y kpensieHus (3T0 TOYHO HYXHO CMOTpeTb B ONUCAHUU K
KpenneHuro). U ecnu coBnaaeHUit HeT, TO COOBLIUTL UHXEeHepy, YTO
OnATb He TO KpensieHue Npusesnu.

Coeet ot Tletpa TleTtpoBuua

HexoTopble KpenneHus UMeroT B KOMMJ1eKTe paclumpuTenm
pasmepos. M ecnu KOMNeKTHbIE AeTanu He NOAXOAAT Cpasy
K NaHenu, TO NOCMOTPU BHUMATENbHO, a BCE JU ThI YYEN
npu cbopke KpenneHus.

Hukoraa He UCNONb3yi 3NeKTpUYECKUiA WypynoBEPT Npu 3a-
KPYYUBAHUU BUHTOB K 3aAHel CTeHKe NaHesnu U MOHUTOpA.
TonbKo aKKypaTHO pyKamm, U He NponyCTU MOMeHT, Koraa
BUHT YNMpaeTca BO YTo-To. Peako, Ho 6bIBaeT, UTO Y MOHU-
TOpA 3a 3TUMU OTBEPCTUSMU HAXOAUTCS NIATA C ANEKTPOHU-
KOW U HeT HUKAKOro orpaHuymuTens.

Coset ot Tletpa Tlerposuua

B komnnekre ¢ kpenneHUsMmn 0b6bIUHO UAET MHOXECTBO
wanb. ObszatenbHO pasbepucb C HUMU U YCTAHABITUBAM UX B
NpaeusibHbIE MecTa.



Bpeska nroukos

TTpu Bpe3ke NIFOYKA CAMBIM MIABHBIM SBNSETCS COrNAcoBAHUE ero
noJlIoxeHUs Ha ctone. Ha 370 yXxoauT OCHOBHOE Bpems U TpyAo3a-
TpatbI. OcTanbHoe npolue.

Hu B koem cnyyae nocsne cornacosaHus ¢ KnueHTom nonoxeHus
NHOUKa Ha CTOMNewWwHULe He HaYMHaW BbINUMBaHUe! ITOT coseT Ka-
KeTCs HecepbE3HbIM, HO CHaYana NoCMOTPpU Ha mecTo byayluero oT-
BEPCTUS CHU3Y CTONelWHULbI. Kak 4acTo nocne Hayana BLIMUUBA-
HUs BAPYT O6HApYXUBAFOTCA pasHbIe YyAeca noa ctonelwHuuen. K
TOMY Xe Yy NTHOUKa UMerOTCS pasHbIe BbICTYNarolwme YacTu, KoTopble
BHa4asie He NpUKpenJsieHbl K Hemy, HO BMOCNEACTBUU MOTYT CUSBbHO
NUCNopTUTL HacTpoeHue. Cobepu NpeaBapUTENbHO JIFOYOK Ha CToSle,
npUKpenu Bce Tpebyemblie YacTU U OLIeHU ero peasibHbIe rabapuThl
noa ctonewHuueu. Pazobpatb nepes MOHTAXOM TbI BCeraa ycne-
elb.

BbInunueaHue Ha4YMHaM CO CBepneHUs YeTbIpEX OTBepCTUM MO Yr-
nam. TTocne 3TOro 3nekTponob3nKom aenan Npopesu mexay oTeep-
ctmamu. Ocobo byab BHUMATENbHLIM NPU NponUIe NocnenHel cTo-
POHbI — BLINAAAFOLLUM KYCOK MOXeT NOBpeAUTb CTOSIeLHULLY.

\
3@ Coeet ot Tletpa Tlerpoeuua

Koraa Bbrnunueaelsb oTeepcTUe B CTONELWHULE 3NeKTponob-
3UKOM O4YeHb BHUMATeSbHO noabepu NUIIKY U HacTpoli pe-
XUM paboTbI. MCnopTUTb Kpat BLINMUIIEHHOTO OTBEPCTUS
CIULIKOM MPOCTO, G He BCe NHOYKU MPUKPLIBAFKOT MeCTO pac-
nMna AOCTATOYHO LUIMPOKO.



\
\® Coset ot Tletpa Tletposuua

\/

TTpu Bpeske NFOUKa BHaYasie HyXxHO O6KNeUTb 3TO MecTo CTO-
TNelWHULLI MaNSpHOM NeHTOM, U BCe pasmeTKU NpoBOAUTb
yXe no Heid. BbINUnuBaTh Takxe nydle Yepes ManspHyHo
NEeHTY, YTO COXPAHUT KPOMKY pacnmsia HenospexaEHHOMN.
TTocne okoHYaHUs paboT U yAaneHUs nNeHTbI Ha cTone He
OCTAHETCA HU LIApanuHKM.

M He 3a6bIBalA NOMb30BATLCA WABOHOM UMU YepTeXOM, OHU YacTo
NpUNAraroTCa K NTFOYKAM, JIMBO MX MOXHO CKa4aTh C CATa NPOU3BO-
AWTens U pacneyataTtb. HesepHO Npope3aHHyHo AbIPKY He 3aknenTs!

KcTatn, MOHTUPOBATL NHOUOK U YCTPOUCTBA AN HEero noA cTosel-
HULIeW ropasao nerye, eCiiv UMeeTCa BO3MOXHOCTb NMONOXUTb CTON
Ha 6OoK.

MoHTaxX BupeocTeH

TTpoLecc MOHTaAXa BUACOCTEH OYeHb CIoXeH U TpebyeT XOpoLumx
HABBLIKOB. M OH CUNbHO 3GBUCUT OT KOHCTPYKLIMU U pasmepa 3TUX BU-
AeOCTeH.

BO3MOXHbIX BAPUAHTOB MOHTAXXAa OrpOMHOE KOJIUYeCTBO, MO3TOMY
l'lpMﬂ.éTCﬂ OrpaHU4mnTbLCA Haunbonee 06LWMMM pekomeHAaaunamu.

LWar 1 — TToaroTtoska

3TO 0OYeHb BaXHbLIN LWar.

v' Cornacyvi MecTo MOHTAXa BUACOCTeHbI. TTyCTb UHXeHep 0AHO-
3HQYHO YTBepAUT 3TO ¢ 3aKazuukom. TTepeBUHYTb BUACOCTEHY
B AaNbHelilem KpaHe NpobniemaTUyHo.



v' OcBoboay NpocTpaHCTBO BO3Me byaylue BUAeOCTeHbI AN
csoboaHoro nepensuxerHus. Ml obasatenbHO ocTasb MecTo Ans
TYp UM Apyrux cpeacTts paboTbl Ha BbIcoTe. MOHTUpPOBATL BU-
AeOCTeHy CO CTPEMSHOK Henb3s.

v ﬂposepb Hanuyuve To4YeK NOAKNIHOYEeHUSa 311eKTpONUTaHUA U
MecTa BbIBOAA CUTHAMbHLIX Kabenei.

LLar 2 — OnpepeneHue mecta pacnonoXeHUs BUAeOCTeHbI

Boobuie 10 mecto pacnonoxeHus Tebe AOMXKeH YKasatb UHXeHep
UNU KNUeHT. Ho NpoBepuTb, NOMECTUTCS N BUACOCTEHA B YKA3aH-
HOe MecCTO, Jlyulle CAMOMY U 3apaHee.

Y BuAeoCTeH Ha CBeTOAMOAAX BCerAa HanMcaH pasmep, NO3TOMY Tbl
NpOCTO NPOMepULLb YKa3aHHOe mecTo. Ho ans suaeocteH Ha XK na-
HensaXx YacTo YKa3bIBAOT MPOCTO pasmep B naHensax. Ytobur 6bIcTpo
NPUKUHYTb FabapuTbl byAayluel BUACOCTEHbI UCNOb3yW Tabnuuy.
Camu pasmepsbI 3aBUCAT OT AUATOHANMU UCMONb3yeMbIX NaHene.

Pasmep Pusmyecku pasmep,
BUAEOCTEHLL MM

47" - 2082 x 586

2x1 aslas 49" - 2170 x 610

55" - 2436 x 686

47" - 2082 x 1172
2x2 49" - 2170 x 1220
55" - 2436 x 1370

47" - 3123 x 586
3x1 aELaslas 49" - 3255 x 610
55" - 3654 x 686




Pasmep Busndeckun pasmep,
BUAEOCTEHLL MM

47" - 3123 x 1172
3x2 49" - 3255 x 1220
55" - 3654 x 1370

47" - 3123 x 1758
3x3 49" - 3255 x 1830
55" - 3654 x 2058

47" - 4164 x 586

4x1 welaslaelan]  49m-4340x610

55" - 4872 x 686

el g 47 4164 x 1172

4x2 49" - 4340 x 1220
kbl bl o 2577 x 1370

47" - 4164 x 1758

4x3 49" - 4340 x 1830
55" - 4872 x 2058

47" - 4164 x 2344
49" - 4340 x 1440
55" - 4872 x 2740

4x4

YuTu, pasmepbl NpubnusmuTensHele. Ho Ans npukuaku roaarcs.

Lar 3 — MoHTax KpensieHui Ans BUACOCTEHbI

Tunoe KpenneHui ANa BUAEOCTeH O4YeHb MHOMOo. TyT pacCMOTpUM
TONbKO Hanbonee oblwme pencTemA.
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v TTposepb mecTa npucoeamnHeHUs kpenneHud. Ecnu B npoekte
65110 3aAaHWE Ha YKpenneHue CTeH, TO NpoBepb, Kak 3TO 6bLo
BbIMOMTHEHO APYTUMU OPraHU3ALIUSMU.

v HayHu ¢ pasmeTKkm ToYek cBepfieHUs ANS KPenéXHBIX dnemeH-
TOB. O6530TeNIbHO UCNOMb3YI N1a3epHbIN YpoBeHb, He Haaemucs
Ha POBHOCTb MOMA U NOTOJIKA.

v' MecTta cBepnieHus byaylmx Kpenexeii obKkne ManspHbIM
CKOTYEM U yXe MO HeMy HGHOCU PasmeTKy TOYeK cBepJieHUs.
XoTb CTeHa U 6yaeT NOTOM CKpbITA, HO OCTABNSATDL Mps3HbIE NO-
MeTKU Ha Hell He cTouT. K ToMy Xe, ecit BOSHUKHYT npo-
611eMbI C TOYKAMU CBepIieHUs, BCerfa MOXHO OTKNenTb Ma-
NAPHYHO NEHTY U NOBTOPUTL Pa3MeTKy NOo-HOBOMY.

v Y6eaucsb, YTo BbIXOASALME CUMHANbHBIE Kabenu U 3neKkTponu-
TaHWe He MellaroT YCTaHOBUTb KpenseHus. 3To HyXHO caenatb
AO TOTO, KaK HAYHELWb CBepUTL OTBepcTUa. Y He npoceepnu
CNYYaHO yXe 3as10XeHHbIe kabenu B cTeHe.

v W, B KOHLe KOHLIOB, NPUKpenu yxe BCe HeobXoauMbIe Kpene-
Hus!

LLar 4 — MoHTax kabenei 1 yCTPOUCTB 3a BUACOCTEHOU

WHoraa npoucxoamT Yyno, U y BUAGOCTEHbI UMeeTCca A0CTYnN C 06-
PATHOW CTOPOHBI. TOrAa BCE YNPOLLAeTCca U 3TOT LWAr MOXHO He
OMUCLIBATD.

Ho B 60nblUMHCTBE CIlyYaeB BUACOCTEHa MOHTUPYeTCS BMMOTHYHO K
CTeHKe, U A0CTYNA C3aAM Y He€ HeT. A Befib 3a MAHENISIMU MOTYT pac-
noJsiaraTbCs passinuHbIe YCTPOMUCTBA U TOUKU NOAKNFOYeHUI. Celtuac
Camoe BpeMs 3aHATbCS UMM, MOKA eCTb XOpOoLMA AOCTYN.



v' TIpuKMHb pacnonoxeHue Tex YyCTPOUCTB, KOTOpbIe AOMKHbI
pacnoJsiaratbcs 3a BUAEOCTEHOW. YUTU ANUHLI Kabeneli ans
NOAKIIFOYeHUS.

v OpraHusyi passoAKy 311eKTPONUTAHUS ANs NaHenem Um Ka-
6uHeToB. B cnyyae ¢ naHenamu o6g3atesnibHO NPUKUHD, Kak bY-
AyT Nepemellatbcs kabenu npu BLIABUXEHUU UMK OTKUABIBA-
HUs NaHesien, U He byaeT nu mecT, rae kabenu cmoryT nepe-
KUMaTbCs.

v TTpukpenu ycTpoUcTBa NO UX MeCTam, NpoBepb HAAEXHOCTb
NOABOAKU 3NeKTponuUTaHus. TTpuUKpenu K KpenneHuam naHe-
nevi KOMMYTUPpYHOLLME Kabenu U NPAaBUIBHO UX YIIOXM, YTO bbI
He 6bI1N10 BO3MOXHOCTU 3AKUMOB B AASIbHEULUEM.,

v MakcumarnbHO BCE NOATrOTOBb 0 MOHTAXa NaHesien. TTotom
AOCTYN KO Bcemy byaeT o4eHb OrpaHUyYeH.

v' W penan BCE akKypaTHO, MOMHU, YTO B AaSibHeliem npu pabo-
Tax C NAHENAMU pasbEMbI He AOJSIXHLI BbLETaTb U3 THE3A, a
kabenu He AOMXKHBLI HATATUBATLCS.

Llar 5 — MoHTax KabuHeToB MU NaHenemn

MOHTAX BUAEOCTEH Ha CBETOAUOAHBLIX naHenax U Ha XK naHenax
CUNbHO oTnNuyaeTcs.

v TIpy MOHTaxe CBETOANOAHBLIX KABUHETOB OHU NPOCTO NPUCO-
eAUHAROTCA APYT K APYrY U K 0blueMy KpenneHutro. TTonyua-
eTcs KECTKAs KOHCTPYKLMA, K KOTOPOU Ha MArHUTAxX KpenaTtca
CBETOAUOAHbIE 3MIEMeHTbI.
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TTpu ycTaHOBKe CBETOAMOAHLIX 31eMeHTOB 06g3aTes1bHO
NOnb3yMUcs CNeumanbHLIMU NPUCOCKAMU UMK ApYTrUMU
CpeACTBAMU yAepXaHUs. He nbITaics ycTaHaBnIMBaTb UX
NPOCTO PYKaMMU, OMeHb Nerko NoBpeauTb Kpas.

Hy a BbITAWMTL 3emeHT 6e3 NpUCOCKU NPOCTO He nosy-
umTCs.

Ecnu Tb1 cobupaewwb suaeocteHy us KK naHeneii, To Ha 3Tom
Wware NpOCTO MOBeChb NAHEsNU HauuHas CHU3Yy-eeepX. Cpasy
NoAKIIFOYal BCe Kabenu, pacnosioxeHue KOTOpbIX yxe no-
HATHO.

MoHTtuposatb XK naHenu MoxHO TOnbKo BABOEM U 0643a-
TenbHO UCMOMb3yAa Jleca UK Typbl. HUKAaKUX cTpemaHok!

Coeet ot Tletpa TletpoBuua

KK-naHenu ana c60opku BUAGOCTeH NOCNeAHUX NOKOSIeHWU
WUMetOT OYeHb TOHKYHO PaMKY, MeHblie MUNIMmeTpa. 3To ca-
Moe cnaboe ux mecto. TTospeaUTb Nerko, NOYUHUTL OYeHb
AOpOro.

MoHTUpOBATL BUAEOCTEHBI € 60ee TONCTLIMU paMKamu
nerye, HO He06X0AUMO CNeAUTb 3a MOBEPXHOCTbHO, Ha KOTO-
pYrO KNaaéwb naHenb, 0cobeHHO 3KpaHom BHU3. TTosepb, A0-
CTATOYHO He 3aMeTUTb LIYPYN U HAKPLITb €ro NIEHKOU, U
3KpaHy KoHell. Beab BBICTYNAFOWMX PAMOK ANS 3ALMUTLL HET.



v/,

Coset ot Tletpa Tletposuua

TTpyu moHTaxXe naHenel 06s3aTenbHO OCTABMAN 3G30pbI
mexay naHensmu. Beab naHenu npu pabote rperotcs u pac-
wupsaroTcs. Ecnu 3a30pbl He OCTABUTD, TO BHYTpeHHWe na-
Hesnin MOryT 6bITb CAABIIEHBI, U UX 3KPAH MOXET TPeCHYTb.

Kakoti pasmep 3a3opos? [JocTatouHo, YTO6LI TYro npoxo-
AWNA KpeaAUTHAS KapTOYKa.

KcTaTtu, B KOMNekTe naHene Samsung Anst BUACOCTEH ecTb
CneuuanbHas NaacTUKoBAs BCTABKA, KOTOpAsA MpOKNAALIBA-
eTca MexXAay NaHenamu Npu MOHTaxe, U KoTopas obecneuu-
BAET HAUNYYLINA pasmep 3TUX 3a30pOB.

TTpu MOHTaXe NnaHenel NpUXOANTCS UMeTb Aeno C nepeme-
LeHWeM U NOABEMOM TAXeCcTel. A Bellb UMerOTCS HOPMbI
npeAenbHbIX HArpy3oK Ans Yenoseka. M BOT AN MyX4YuH
paspeleHo noaHUmMaTb He 6onee 50 Kr, a AnNs XeHWUH — He
6onee 15 kr. OTHOCUCH K 3TOMY CEpbE3HO.

O6sa3aTesIbHO MapKUpyU kabenu No mepe UxX NOAKNFOYeHUS.
TTotom, npu cobpaHHOM BUAeOCTeHe, caenatb 310 byaeT
OYeHb 3aTPyAHUTENbHO.

Lar 6 — KOcTUpoBKa NONOXEHWU 31eMeHTOB BUAEOCTeHbI

Ecnu y Teba BuAeOCTeHa U3 CBETOAUOAHBIX KABUHETOB, TO Tebe no-

Be3n10. TTpoCcTo cTaruBaii UX akKypaTHO U BCE NOJTyUUTCS.



[nsa supeocteH u3 KK naHenew 310 cambIvi NPOTUBHLIN War. TyT
BCE 3aBUCUT TOJIbKO OT OMLITA U NMPOU3BOAUTCA AONTOU U HyAHOU

peryJIMpoBKOM KaXA0ro 3/1emeHTa.

v

HOCTUpOBKY HaYMHaAM € HUXHero paaa naHenen. OT Toro,
HACKOMbKO TOYHO OHU 6yAyT BLICTABIEHBI, 3GBUCUT U KOHeu-
HbIM pes3ynbTar.

TTocToaHHO Ucnonb3ayii yposeHb. Kak O6bIUHBIN, TaK U Nnasep-
HbIM. W He 3a6yab NpoBepUTb OBLIUHLIV YpOBeHb Ha TOYHOCTD.
TTo nasepHomy ypOBHHO YCTGHABIIUBAM FOPU3OHTANbHOE MOMO-
XeHue naHenew, No-o6bIYHOMY NpoBEpSAU BEPTUKASIBHOCTb.
Ecnu nonyctutb xoTb HebosblyHO OWKGKY, TO OHa MOXeT
HaKoMMUTbLCA NpY 6ONbLWKNX pasmepax BUAEOCTEH U He NO3BO-
NUTb OTperynupoBaTth NosioxeHue.

M TaKk psaa 3a panom CHU3Yy-BBepX yCTGHABIIMBAM MOJIOXeHUe
BCeX NnaHenewu.

A BOT C BUIeOCTEHaMU OT KOMNaHUM Barco Takmx npobnem Her.
OHU CTOAT A0pOro, HO 3aTO BLIPABHUBAKOTCA camu!

i

Coeet ot Tletpa Tlerpoeuua

TTpu FocTUpoBKe NaHener NPUAETCS YacTo KacaTbCs UX py-
KaMU U 0fexAok. Ha pyku HaseHb NepyaTku, a y oaexabl
nposepb, YTO6LI He 6bIN10 Lapanarowmx anemeHTos. ObuaHo
nouapanaTb HOBYHO BUAEOCTEHY.

LLar 7 — OKoH4YaHUe MOHTaXa

v

v

TTpomapkupyii octaslimecs kabenu u ycTpomcTaa.

BusyanbHo oueHu cocTosHUe NOBepXHOCTU BUACOCTEHSI C
PA3HBIX YrOB.



v' Ob6s3aTtenbHO npubepu MecTo MOHTAXA, OHO AOJIKHO OCTATbCA
UUCTBIM nocse Tebs.

Kak cobpatb annapaTtHbIiA WKag

MynbTumeamiiHbIN WKagp (annapaTtHas CTOMKa), B OTIMYUE OT Npo-
UMX cUCTem, OTNInYaeTca 6onblMM pasHoobpasuem yCTaHaBIUBaE-
MOro 060pyAOBAHUS U TUNOB UCNONb3yeMbIX Kabenel. B Takmx
LIKAgPAX MOXHO BCTPETUTb BCE — HAYUHAA OT CUSIOBOFO 3M1eKTpOnu-
TAHUS U 3aKAHYUBAS PA3NTUYHBIMU BUAEO U GYAUO YCTPOCTBAMM.

B uenom npouecc c60pkmu MySIbTUMEAUMHBIX LWKAGPOB O4eHb TBOP-
yeckas paboTa, NO3TOMY 34ecCb NpuBeAeHa TUNUYHAs NOCNeaoBa-
TenbHOCTb AGMCTBUM, KOTOpas NonyyeHa 6naroaaps MHOroneTHeMy
OMbITY HAWWX MOHTAXHUKOB.

Llar 1 — TToaroTtoska

B camom Hauane paboTbr TpebyeTcs NOArOTOBUTL MECTO MOA MYJS1b-
TUMEAUMHBIN LKacp.

v Y6epu Mycop U NponbLIecoch NOM B MecTe YCTAHOBKM LWKAgpa
u Bokpyr. OcobeHHO npocneam, 4To bbI He OCTAaNOCh BUHTOB
WNU Wypynos Ha nosy, seab Tebe NpuaeTca paboTatb Ha Kosle-
Hax. Lypyn — 370 60nbHO.

v Oceoboau NpoCTpaHCTBO AnNs cBO60AHOTO NepeaBUXeHUs BO-
Kpyr.

v' PacnyTaii BBOAHbIE Kabenu u cobepu ux B 2-4 nyyka. Ecnu ka-
6enn 6bLIN UCNAYKAHBI NPU MOHTAXe, TO 0653aTenbHO TlWa-
TeNbHO MPOTPU UX BNAXHOM TpANOUKOMU. M He coTpu cnyyamnHo
BpemMeHHYHO MapKUpOBKY Ha kabensax.



v TTposepb HanUuMe U pacnonoxeHme TOYKU NOAKIFOUEHUS Ans
BBOAA NUTAHUS B CTOUKY.

Llar 2 — YcTaHoBka WKkaga Ha Mecto

370 OYeHb OTBETCTBEHHLIN 3Tan. TToKa WKag NyCcTou, ero ferko
Asuratb. Ho notom, nocne HanonHeHUs obopynoBaHWeM U yKpen-
neHuvem KabesbHLIX XKryTOB, NepeABUHYTb LWKag byaeT oveHb Npo-
6nemaTtuyHo.

v' TlonHocTblo cobepu NycTOM aNNapatHLIW WKAP U Nposepb
KomnnekTaumro. ObycnoBneHo 370 Tem, YTO NepuoaUYecKU
6bIBAFOT CNyYaM, KOTAA NPUCTIAGHHBIE 3N1eMeHTbI NOCTABMeHbI
OT Apyroui MoAenu, a Takxe HeOXUAAHHO HaXOASTCA AOMNON-
HUTenbHbIE 3f1emMeHTbI (Hanpumep, Kabernb-KaHanbI UK BeH-
TUNALMOHHBIE NAHENN) KOTOPLIX He 6bINO0 B CReLMUpUKaLUM.

v Tlocne 3TOro HyXHO CHATb BCe ABepU U BOKOBbIE CTEHKU U
CKNaAVpPOBATL UX NMoAanblie OT WKAPAa A0 OKOHYAHUA paboT.
CknaapiBav UX TakK, YTOBLI HUKTO He MOT UX nouapanatb. NHO-
rAa WKag CTOUT 60KOBOM YaCTbHO OYeHb 65IU3KO K CTeHe nome-
WweHus. B Takom cnyyae npuaéTca 3apaHee yCTAHOBUTDL Ty
CTeHKy LKaga, K KOTopon byAeT 3aTpyAHEH AOCTyn.

v Ecnu wkagp umeet perysinpyembie HOXKU, TO 0693aTesbHO BbI-
pOBHSA ero No yposHo. TTpu 3TOM npoBepb, YTO LKA He Ka-
yaerca.

B komnnekte mHOrmx ANNAapaTHLIX WKAgOoB U CTOEK NPpUCYT-
CTBYHOT H060pr 351eMeHTOB A9 3a3eMNeHnsa. A MHOrAa OHU

C‘

NOCTABNAFOTCS KAK OTAeSIbHas no3mums. He urHopupyi mx.
O653aTenbHO BHUKHU, Ky/Aa U KaK KpenaTca BCe 3/1eMeHTHI U
He NOJIHUCB, U NPUKpeny Ux.



B Hawwux wkagpax rynser orpoMHoe KONMYecTBO pasHbIX
CUrHAnoB, U MHorue 6ostcs nomex. KoHeuHo, xopolee 3a-
3eMieHue He NaHales ot Bcex npobnem, Ho YemM MeHblue
npobnem byaet y uHxeHepa npu Hanaake, Tem nydwe byaer
pe3ynbTar.

War 3 — Hayano pa6oTer

v

3aseau Bce npuxoaswwme kabenu B LWKAEP C 3aNACOM KK MU-
HUMYM pPaBHLIM BLICOTE LWKAPa NAFOC WupuHe. O6s3aTesbHO
MOBTOPHO NPOTUPANA KAXABIM Kabesb BNAXHOW TPAMKOM, B
LKAy OHU AOXHBI 6bITb YNCTEIMU. BBOA BCex kabeneit ae-
nar Yepes crneumanbHbIe OTBEPCTUS CHU3Y U CBEpXY LKAga.
He 3a6bIBalA, YTO NOTOM NPUAETCA YCTAHABIUBATDL ABEPLIbI U
6oKOBbIE CTEHKM, MO3TOMY Clleau, YTO bbI MecTa ANs UX yCTa-
HOBKM 611K AOCTYNHbI. OTHECUCh K 3TOMY Cepbé3HO, nepeTs-
rMBeaTb kabenu B 3aNONHEHHOM LKAy U3-3a TOrO, YTO He CTa-
BUTCS 6OKOBAA CTeHKa, 3aHATUE Ha NHobuTtens.

CnnaHupyi, Kakum obpazom byayT pasmellaTbCcs 3anackl BXO-
Aswmx kabenen. TTpu 3TOM yuTU, YTO MHOTAA LKA AOSIKEH
UMeTb BO3MOXHOCTb NepeaBUraThes.

TToakNrouM 3neKTponUTaHUe K WKagy Kak NpeaycMoTpeHo
npoexkTom. YacTo BcTpeyaeTcs NMboO noaxnroyeHue yepes pac-
npeaenuTesibHyro Kopobky, nubo noaknrouveHue Yepes becne-
pebOUHbIN 610K NUTAHUA.

lar 4 — HanonHeHue wkaga

v

YcTaHoBu BcE obopyaoBaHUe B LWKA®. Y CTAHOBKY NpoU3BOAU
CHU3Y-BBepX.

™S



YcTaHaBnuBaTh 060pyAoBaHUE HEO6XOAMMO NO NPOEKTHOMY
304AAHUFO (MOHTAXHBIM CXeMam), U B Cyyae BO3HUKHOBEHUS

npobnem o0653aTesIbHO CBA3LIBAUCS C UHXEHEPOM U NPOeKTU-
poBLUMKOM. Be3 ux pelueHns camocTosTenbHO He meHsi pac-
noJioxeHue yCTpOCTB.

Ecnu Het 3aaaHUA U cxeM, HO NOpyYeHO HaNOMHUTL WKAg, TO

yYMTHIBAM Cneaykollee:

BHu3y pacnonaraetcs ca-
Moe Taxenoe obopyaosa-
HUe C MeHbLUUM Konuye-
CTBOM MOAKNHOYEHUM
(Hanpumep, UCTOUHUKM
6ecnepeboiiHOro 3neKkTpo-
NUTAHUS, yCUnuTenu
MOLLHOCTU U npoyee).

B cepeauHe nyuwe pasme-

MOHTaXHasa eauHULA FOHUT
(Unit) ucnonbsyetca ansa us-
MepeHUs BLICOTLI YCTPOMUCTB
B 19-arolimoBbIX annapar-
HbIX WKacpax. PaseH 44,45
mm (unum 1,75 arovima). Cum-
TAFOTCA FOHUTLI BCEraa
CHU3Y-BBeEpX.

LaTb BCE YTO KACaeTCa BUACO UMUK ayAUNO KOMMYTALIMU —
MaTpULILI, KOMMYTATOpEI, TAe, BO3MOXHO, NOTpebyeTcs

BmelwartenbcTeo Oneparopa.

CTapaiica MaKCUManbHO 6nuvxe Apyr K Apyry pacnonaratb

oGopyp.osaHme no TMNam curHasnoe — BUAEO, 3BYK U

ynpasneHue.

YunuTtbisau rnybuHy ycTpomcTs, ctasb 6onee rnybokue
HUXe Yem MeHee rnyb6okue, NOMHU, UTOo Tebe ellé U Kom-

MYTUpPOBATb 3TO.



e Mexay ycTporicteamm ¢ 60nblumm
OauH toHuT (1V) pa-

BeH TOYHO OAHOMY
PYCCKOMY BepLUKY.

TennosblaeneHmem HOCTGpGﬁCﬂ
OCTaBNATb NPOCTPAHCTBO MUHU-
MyM B 1 roHUT Anga TennooTeoAQ.

PacnpeneneHue anekTponutaHus

(6110KM po3eTOK) Nyulue KpenuTb Ha 3aAHUe HanpasnstoLme
annapaTtHoro Lwkaga. Yalle Bcero B npoekte npeaycmatpusa-
toTCS 6110KM po3eTOK ANs KpenseHus B 19 ArOUMOBBLIN KA
rOpPU30OHTANbHO. M XOTA B NpoeKTe MOryT 6bITb YKA3aHLI MecTa
WX YCTAHOBKW, He crnelu NpUKpensisTb UX OKOHYATeSbHO.
TTposepb, He melwatoT NU OHWU AOCTYNY K 3a4HeN CTOpPOHe
YCTPOUCTB ANS KOMMyTauuu Kabeneu. bonee ynobHbr 6n10km
PO3eTOK ANs KpensieHUs BepTUKANbHO NO CTOPOHAM 3aAHel
4acTu Wwkaga. OHU NPAKTUYECKU HUYeMy He melatoT. Ho
OMbIT MOKA3LIBAET, YTO MpPU NPOEKTUPOBAHUU O HUX KAK-TO He
AYMQHOT.

Bnoku nuTaHUs oTAENbHBIX YCTPOMUCTB MOXHO KpenuTb He
TONbKO cBepXy/CHU3Y MOMOK, a Takxe U Ha 6oKkoBbIe HaNpaB-
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
WUMerOT OTBEpCTUA ANS NPUBUHUUBAHUA UX MO MeECTY.



Ho wHoraa npuxoamTca UCMNoNb3oBaTh CTAHAAPTHLIE MNOMKU
W KpenuTb YCTPOMCTBA K HUM MIACTUKOBBIMU CTAXKAMU. Kak
6bI KpenKo TbI He 3aTArUBaN CTAXKU, MPUBOp MOXeT CKOMb-
3UTb No noske. TToaToMy pekomeHAyHO Nepef YCTAHOBKOM
TaKMX npubopos o6s3aTenbHO NpUKIIENBaTb pesnHoBbLIE
HOXKW K HWU3y Npubopa. ITU HOXKWU YaCcTO JIexXaT B KOMMJIeK-
Tax K pasHbIM YCTPOMCTBAM U OCTAHOTCS HEUCMOIb30BAH-
HBIMM.

[ns moHTaxa 060pynoBaHUS B CTOUKE NMPUXOAUTCS MHOXECTBO pas
CTABUTb U BBIHUMATb CMeLuanbHbIe KBAAPATHLIE FaiKU B BEPTUKASTb-
HbIe Hanpasnsrolwme. KoHeyHo, 310

MOXHO cAenatb U pykamu. M nonyumtb

NpYU 3TOM TpaBMbI. Tak UTo Nyulue uc-

nonb30BAaTbh CNeumnanbHbie I'IpOCTeﬁ wue

WHCTPYMEHTBI, KOTOpbIe 06neryakoT Kak YCTAHOBKY, TaK U CHATUE

3TUX raek.

i

Coeet ot Tletpa TletpoBuua

Koraa TbI MOHTUPpYelwb YCTPOMCTBA B LWKAY, TO 0653aTesIbHO
CTaBULWb CMeLunanbHbIe KBaApaTHbIE Famkm ¢ ylwkamu. Kax
npasunbHee CTaBUTb UX, YLIKAMU BBEPX U BHU3 UNU B CTO-
pOHbI?

Bpoae Bce npocto. Ho Ha camom aene, ecnv CTaBUTb raiku
YLIKGMW BBEPX U BHU3, TO YACTO NPOUCXOAAT Cllyyau, Koraa
YLWKW OAHOW FAUKM He MO3BONSHOT BCTABUTL coceHroro. OHm
mewatoT. TTO3TOMy BO3bMU B NMPUBBLIYKY BCerAa BCTABMATb
FAWKM YLUKGMU B CTOPOHBI.



\/
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\® Coeet ot Tletpa Tletpoeuua

B KOMNMeKTLI K BUHTAGM U FaMKaM 4YacTo UAYT Wwaiiber. CTa-
BUTb UX UNU HeT? Bcé 3aBucUT OT kavecTsa Wwaiib. Ecnm oHm
W3 MeTanna Um U3 oveHb XopoLuero nnacTuka, To crtasb. Ho
yallie OHU U3rOTOBSIEHBI U3 COBCEM YX HUKAKOrO NIAcTUKa U
Pa3naaBnUBAFOTCS MU 3aTAXKe. BbIbpacbIBaii X cpasy.

Lar 5 — KommyTaumsa obopynoBaHUs BHYTpU LKagpa

v' Tloaeoa kabenel u noaknroveHne obopynoBaHUa nydle
BCero Aenatb B CreAyHolleid NoCnefoBaTeNbHOCTU:

o TToaxknroun kabenu 3nMeKTpoONUTAHUA KO BCeM YCTpPOU-
cteam. TTpu 3TOM cpasy Xe aKKypaTHO Kpenu 3Tu kabenu
TakK, YTO6LI OHU B AdsbHelleM He Melanu NpoKnaake
CUTHAsbHBLIX Kabenei.

e [lanee noaknrouyal curHanbHele kabenu, npuxoaswme B
LKA U3BHE, MPU 3TOM HAYUHAMA C CAMBIX TONCTLIX U He-
rMOKUX.

o Tlocne atoro noaknroyat kabenu mexay yCTpoucTeamm
(MHTepKOHHEKT) BHYTpU LKagpa. CTapanica aenatb 370 NO



TUNam kabeneit. To ecTb CHayana Bce Buaeokabenu, aa-
INee 3BYKOBbIE, U B KOHLIe kabenu ynpaeneHus. 370 No3-
BOJIUT YMEHbLUTb BEpOATHOCTb TOTO, YTO ThI 3abyAellb
CMOHTUPOBATb KAKOU-NM60 Kaberb.

Ons kaxaoro TMNa kabenel Nydlle 3apaHee NpeaycmoTpeTb
MecTa NoABEMA UMK CMYCKa BHYTpU WKagpa. Hanpumep, Ka-
6enu NUTAHUA pacnonarai ¢ NeBo CTOPOHLI, G CUTHASIbHbIE
kabenu ¢ Npasow.

He 3a6b1BalA NO BO3MOXHOCTU MapKMpoBaTh kabenb [0 ero
npucoeamnHeHus k obopyaosaHuro. OcobeHHO BaxHO nNoanu-
cbIBATh Kabenu nutaHus. Bece rotosblie kabenu ans kKommyTa-
LU YCTPOUCTB MAPKUPYW A0 HAYANA YKNAAKM B LUKACY.

TTpu 3akpenneHun kabens obs3atenbHo ybexaaiica, YTo nna-
CTUKOBBIE CTSXKU He NepeXmumaroT CUrHanbHeIe kabenu, a
camu Kabesniv He UMetoT U3NIOMOB.

Ecnu Ha obbekTe yxe BeayTca paboTbl NO NyCcKO-HANAAKe, TO BbI-
SCHW Y UHXeHepa, eCTb JIU CMBICS OTAATb NPUOPUTET NOAKMHOYe-
HUFO TeM YCTPOUCTBAM, C KOTOPbIMU B AAHHBIA MOMEHT NpOBOASTCA

paboTbI. HO yUUTLIBAM, YTO NPU MOHTAXe ApPYrux kabenen Tbl MO-
Xelb CyYalAHO BbIACPHYTb YXe NOAKMHOYEHHbIE Kabenu U Hapy-
WKTb NpoLEeCcC HACTPOUKM, TaK YTO 3apaHee NpeAynpeau 06 3Tom

WHXeHepa.

i

Coeet ot Tletpa TletpoBuua

Ana obneryeHus AOCTyNHOCTU 060pyAOBAHUS C30AU CTOMKU
HATArUBAMN FOPU3OHTANbHLIE Hanpasnakolwme us 60blmx
CTSXEK UMY MeTaNNUYeCKMX TPOCOB, U YXKe K HUM Kpenu
KOMMYTALMOHHbIE Kabenu.



\/

CoseT ot Tletpa Tletposuua

Kabenu BHyTpU WKaga Nyylle KpenmuTb He CTAKKAMU, a NeH-
TaMU-NUNyYkamm. X npeumyLectso — MHOropasosocTb. B
npouecce KOMMyTaLUUU CTO pas NPUXOAUTCA MeHATb NOoNo-
XeHue Kkabenei.

O6pallaii BHUMaHWeE Ha Ka4ecTBO 3TUX seHT. beiearoT Ao-
BONbHO cnabble. O4eHb HeMMOXo NOKA3aNW ceba NeHTbI KOM-
naHum Hyperline.



TTpY MOHTaXe NNACTUKOBBLIX CTSXEK OCTABLUMIACA XBOCT OT-
pe3ai NepneHAUKYNapHO K HaNpaBneHUo XBOCTUKA U
BMOTHYHO K 3amKy. Ecnu ocTaHeTcs XOTb HE60NbLLIOW BLICTY-
NaroLMIA KycoYek, TO U3-3a TeCHOTLI B LKAy 3TO NpuseaeT
K MOCTOSHHLIM MOpe3am TBOUX pyK, a B byayluem U pyk 3a-
Ka3yumKa.

Lar 6 — OkoHuaHWe cb6opku

v

v

TTpomapkumpyii obopynosaHue u ocTaswmecs 6e3 MapKUpoBKU
kabenu (370 MHOrAa Nyule Aenatb B Npolecce c6opku).

O6s53aTenbHO NpONbLLNECOCh WKag USHYTPU U ybepu U3 Hero
BCE NULIHUE BUHTUKU, KyCOYKU NpOBOAOB U Npoyee. [ pasHbIN
LKA MOCne MOHTAXa NpOU3BOAUT OYeHb MJI0Xoe Breyatne-
HUe Ha KNUeHTa.

Ecnu Ha 06opynosaHUM UMeroTCs 3alWMTHBIE NNEHKU UNU pe-
KJITAMHbIE HaKMeWku, To 0ba3aTenbHo yaanu ux ece. Bee
AOJSIXHO UMeTb BUA, NMONTHOW FOTOBHOCTU K 3KCMTyaTaLmM.

YCTaHOBU U 3aKpOV ABEpU U YCTAHOBU 6OKOBbIE CTEHKU
WwKadpa.

CpoTorpagupyii pe3ynibTat U ropamch Xopolet paboToun.

O6meH onbIToMm

3a Bpem4 pCl6OTbI HAKaNJsIBAETCA ONbIT U NOABNAFOTCA pa3fninyHbIe

MPUEMBIL, YNyullaroLme pe3ynbTaT. XoYelb NoAenmuTbCs 3TUM C
Apyrumn?

Toraa HaNUWW NUCbMO Ha aapec ymarkevich@tmgroup.ru, U TyT

MOSIBUTCA TBOW COBET, KOTOPbLIN YBUAAT BCel


mailto:ymarkevich@tmgroup.ru

TTpy moHTaxe Kabeneli B anNapaTHOM LKAy NyYlle nosib-
30BATbCS NTEHTAMU-NTUMYYKAMU, G HE NIACTUKOBBIMU CTSX-
kamu. Beab npuxoamTca NOCTOSHHO nepeknaabIeath Kabenm
ANA NyJlero pesynbTara.

[na npasunbHOM YKNAAKU Kaberen B MOHTAXHOM LKAy
OYeHb MOMOraeT UCMOJSIb30BaHUE FOPU3OHTASIbHBIX HANPaB-
NAFOWMX, K KOTOPLIM MOXHO MPUKPEnUTb KOMMYTALIMOHHbLIE
kabenu. Hanpasnstowme Haao 3akpennsaTb Tak, To 6b1 obec-
NeymBancs Nerkuii AoCTyn K pasbémam Ha 3a4Hel CTOpoHe
YCTPOMUCTB.

Ecnu ucnavkan NoTonouHyro NAUTKY ApMCTPOHT, TO HU B
KOeMm cJlyuae He OTTUPAN Fpsa3b HU CYXOW HU BITQXHOM Tpan-
KoW. Kpome pasmasbIBaHUs NSTHA HUYero He aobbélwbes. OT-
TUPAY TPA3b MATKUM JIGCTUKOM.

TTpUMeHSTb UNU HeT CTPAXOBOYHbIE TPOCUKU NMPU MOHTAXe
obopynosaHus Ha noTonke? [axe He comHeBalcs — npume-
HaTb 06s3aTenbHo. K coxaneHuro, pasHoe obopyaosaHue,
0CObeHHO TAXENOe, UHOTAA XO4eT YNACTb BHU3, U JULLIHAS
CTPAXOBKA He nomeluaer.

Ecnu Tpebyetca cnpatatb yCTPOUCTBO C NOAKIFOYEHHBIMU
kabenamu B HesameTHOe mecTo (HULWY), TO BHaYasle aKKy-
PATHO YNOXW TyAa kabenu, U TonNbKo nocne 3Toro nNpobyi
pasmecTUTb TaM camo ycTponcTteo. Ecnu caenatb HaobopoT,
TO NpY U3BNEYEHUU YCTPOUCTBA U3 HULLU MOXHO CITy4anHO
NOBPeAUTb UNU BbIACPHYTb Kabenu.

Koy TeoM coserT.



TBoa 6e30nacHOCTb

Kakoe ynosonbcTeue npuxoamTb Ha paboTty no ytpam! Tebs xayTt
HOBbIE UHTepecHbIe 3aAa4M, OT/IUYHbIE ApY3bs. A BE4epOM TaK Xe
NPUSTHO YXOAUTb C paboTbl, AOBOJSIbHBIM el OAHUM XOPOLIUM
AHEM. U uTO 6bI TaK 6INO BCErAa, HYXKHO MPOCTO BLIMOSMHATL HEKO-
TOpbIe npasuna. TTpOCTO NOMHU — TbI HyXXeH HaM U CBOel cembe
LieNIbIM U 340POBbIM.

TToatomy nounTait 3TOT pasaent U NOCTAPAACS BbINOSIHATL Tpebosa-
HUS.

O6bwue npasuna TexHUku 6esonacHocTu

A TbI 3HaelWb, YTO TepMUH « TexHuka 6esonacHocTu» (TB) yxe ycTa-
pen? U ceiiuac npaeusnbHee roeoputs: «OxpaHa Tpyaa» (OT). 310
NpOU3OLWNIO NOTOMY, YTO B OXPaHy TpyAa A06ABUIIU eLé MHOXeCTBO
NOHATUN, KOTOPBIX He 6bI10 paHblue. Ho No NpuUBbLIYKE NPOAOCIIXUM
rosoputb 0 Th.

C TexHUKOW 6e30NacHOCTU Ydlle Bcero TbI byaelwb BCTpeuatbca npu
paboTe Ha 06beKTax. A Yem KpynHee O6BbeKT, Tem CTpoxe Tam byayT
cobnropatbca Bce Npasuna. M He Haao cepAMTbLCA Ha COTPYAHUKOB
TB, OHU HecyT OTBETCTBEHHOCTb 3a TBOKO 6230MAacCHOCTb, BNOTL A0
yronoeHol. TToaTomy 3acTaBnaHOT NPOXOAUTbL pasHbIe UHCTPYKTAXU
W PACMUCBHIBATLCA B MHOMOYUCIIEHHBIX XKYpHAIax. TUM OHU CHU-
MaroT ¢ cebs 4acTb OTBETCTBEHHOCTU (CuAaeTb HUKOMY He xoueTcs).

Kctaty, ecnu T NpoiaéLlb UHCTPYKTaXU, HO Byaellb cucTematuye-
CKM HapyLlwaTb Npasuna, To Tebs MoryT yBonuTb no ctatbe 81 Tpyao-
BOro koaekca. OTHOCUCH K 3TOMY CepbEé3sHO.



C') Bo Bpems paboTbr Ha obbekTe cTapaics BCeraa BbINOMHATL
L
3TU HeCNoXxHbIe Npasuna:

e TTpaBunbHO NpUMeHA BbIAGHHBIE UHAUBUAYATbHbIE U
KONNeKTUBHbLIE CPeACTBA 3ALYMUTHI.

e Tlpoxoau Bce BUABI UHCTPYKTAXEW U NPOBEPKU 3HAHWUIA.

e HemenneHHo coobliati pykosoauTento o nrobom cutya-
LMY, YTpOXaroLLen XU3HU U 340pOBbIO NHOAEN.

e He npuctynaii k paboTte 6e3 npoxoxaeHus Heobxoau-
MOTO UHCTPYKTAXAa U NOosy4eHUs AOoMNYyCcKa.

e He ucnonb3y HeUCNpABHBLIA UHCTPYMEHT Unn obopyao-
BaHWe.

e He cHUMal 3aWwmMTHbIE OrpaxaeHUs, 6:10KUPOBKU U CUT-
Hanusauuro. M HU B KOem cryyae He 3axX0Au B 3anpe-
LLIEHHbIE 30HbI Ha 06 beKTax.

e He urHopupyh 3Haku u Tabnmukm 6e3onacHoCcTuU.
e He pa6oTain B COCTOAHUU OMbSHEHUS.

o KprTb MOXHO TONbKO B CNeunasibHO OTBeAeéHHbIX Me-
CTax.

Pa6ota c anekTpuuyecTeom

DNeKTpUYecTBO — WTYKA ONACHAs. A UHOMAAG U CMepTenbHO onac-
Has. Ham ¢ Tobovi noBesno, YTo NpaKTm-
YecKU Bce Kabenu B HaWux cucTemax ne- TTo coBpemeHHbIM CTaH-

pPeAaroT HU3KOBOSIbTHbIE CUIHASLL U 6e3- AapTam nko6oe Hanps-

OnacHbI Ana Hac. Y uto cunosoe 3nek- Kenue bonblie 24-x
BonbT 98n9eTca onac-
TPUYECTBO Udllie BCero B HALWMX NPOeKTax
HbIM AnN4 Yenoseka.
AenaroT NPOPEeCCUOHANbHLIE 3M1eKTPUKM
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Mo 3aAAHUAM ANA CMeXHbIX cuctem. Ho HeKOoTOpasa 4acTb p060T C
BbICOKUMU HaNpsaxeHnamu AOCTAETCA U HaM.,

Ans paboTbl ¢ 3NeKTpUYecTBOM Ha 06BEKTaX ThI AOSIKEH MOMy4UThb
aonyck. [lokyMeHTOM, NOATBEPXAGHOLLMM 3TOT AONYCK, ABNSeTCS
yAocToBepeHUWe no anexTpobesonacHocTu. Kctath, y atoro yaocTo-
BepeHUs eCTb OFPaHUYEHHLIN CPOK AeMCTBUS, U He 3abbIBabi Npo-
ANeBaTb ero Npy HeobxoauMOocCTuU.

Bcero B cTaHaapTe onpeaeneHsr 5 rpynn aonycka. Ho ans Hawwx
paboT Tebe AOCTATOUYHO UMeTb AOMYCK TpeTbeu rpynnbl.

C’) TTpu paboTe ¢ 3neKTpUYeCTBOM BCerAa BbIMOJIHAU He-
L]
CKONMbKO NMPOCTLIX NPaBUIT:

e  Beiknrouati anektponutaHue nepen pabotou. TTpolle
BCEro 3TO CAenaTb BLIKMFOYEHUeM COOTBeTCTBYHOLEro
GBTOMATA B 3/1EKTPOLUUTKE.

e O6sa3aTenbHO NoBecCb NpeAynpexaaroLlyro TabnnuKy, 4To
6bI HUKTO CITY4aMHO He BKMHOYUIT GBTOMAT.

e TTpoBepb UHAMKATOPHOU OTBEPTKOM OTCYTCTBUE HAMPS-
XeHus B Tex mecTtax, rae byaelub BbIMOSIHATL paboThI.
Yyaeca 6b1BaFOT Aaxe NOCNe BbIKMNFOYEHUsS aBTOMATA.

e TTo BO3MOXHOCTU UCMOSb3YH CpeACTBA 3aWMTLL OT MO-
paxeHUs TOKOM. XOTa 6bI pe3nHOBLIE NepyaTku.

o Tlposepsi nospexaeHUs NposoAos, 0CObeHHO ecnu ux
npoTarusanu. TTOBpeXAEHHBIM y4acToK Nyylle yaanuTb,
B KpaliHem cryyae HaAExXHO UCMPABUTD.

o TIpu coeayHeHUU UNU NOAKNHOYEHUU NPOBOAOB NpoBe-
pal HaAEXHOCTb. TTNOXo, ecnu KOHTAKT OTNETUT NpuU
NOAAGHHOM HANPAXeHUU.



e TIpo UHCTPYMeHT, 5 AyMaro, MOXHO U He HaMOMUHATb.
Mcnonb3yit TONbKO UCNPABHBIN U KA4eCTBEHHbIN.

e W conepxu mecTo paboTbI C 3M1eKTPUYECTBOM B YUCTOTE
u nopsaake. OcobeHHO He AONYCKah NONAAAGHUS BOAbL.

PaboTta Ha BbICOTE

TTanaTb Ha pOBHOM MecTe yxe HenpUSTHO. A CBANUTLCS C BbICOTLI
(naxe Hebonblo) ewwe u onacHo. TTostomy Haao yaensTb ocoboe
BHUMaHWe 6e3onacHou paboTe Ha BbICcOTE.

C 1 aHeapsa 2021 roaa Havanu AelcTBOBATL HOBbIE MpaABUIIA NPU pa-
60Te Ha BbICOTe. M nyulue ux BCem BbIMONHATb, MHAYe HaKa3aHue
byaeT cepbe3HbIM.

Ona Tex, KoMy UHTepecHO
B npasunax ana pabot Ha BbICOTE ONUCAHBI 3 rpynMbl AONYCKA.

B nepsyto rpynny Bxoaat ucnonHutenu. To ectb 3Ta rpynna Ans
Tebs. ImeHHO 3a 3TOT ypoBeHb AOMYCKA TbI U AOSKeH pacnmChI-
BATbCSA NMPU MPOXOXAEHUU UHCTPYKTAXA.

Bo BTOpOWU rpynne HaXoAaTca pyKOBOAUTENIU HUXHErO 3BeHa.
MMeHHO OT HUX TbI Nonyyaelb AONYCK Ha BbINOSHeHWe paboT. U
ecnu Tebs HasHavaT 6puraavpom, To Tebe NpUAETCa NoNyYaTb 3Ty
rpynny 1 OTBeYaTb 3a CBOUX TOBAPULLIEHA.

K TpeTbelt rpynne oTHOCATCA UHXeHepbl, KOTOpbIe NpOLWU Cneum-
anbHoe obyyeHue, U KOTOpbIE MOTYT KOHTPONUPOBATL PaBOTHUKOB
MepBoV U BTOPOU rpynn.

TTpasuna BcTynatroT B AelicTue npu paboTe oT 1,8 meTpa oT nona u
BbIlWe. B Hawem cnyyae 370 paboTbI CO CTpeMaHOK U necos. [ns
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HAYana 3aNOMHU — HUKOrAA He paboTal Ha BLICOTE B OAUHOYKY.
O6s3aTenbHO HyXeH Yenosek, KOTopbIn byaeT cTpaxosatb. Ecnu ne-
3ellb Ha CTPeMsIHKY — MyCTb TOBGPULL, AEPXUT ee.

TTpyUMeHaTb CTPaXOBOYHLIN NOAC TaK Xe HeobXOo- T
NPU PABOTAX

AUMO, KaK 6bI Heya06HO 3TO HU 6b110. N 0YeHb BHU- @ HA BbICOTE

CNEQYET

NPUMEHATD
CTPAXOBOYHbIW
nosc

MaTesnibHO CMOTPU, K YeMy NpUKpennsellb cTpaxo-
BOUYHBIN KOHel, BeAb 3TO TBOA 6esonacHocTb. TTpu

NOABEME UMK CMNYCKe CO CTPEMSIHOK UMM NeCTHULL
TpebyeTcs BCeraa HAXOAUTLCS K Hell NTULIOM U AepXaTbCs 3a Heé py-
Kamu.

CnywaTtb UHCTPYKTAX OYeHb CKYYHO U HeUHTepecHO, HO obg3aTenbHO
NpoXoaAu ero u pacnuckIBamcs B xypHane. Ecnu Ter 310 He caena-
elwb, TO 6yaellb CaM BUHOBAT, KOMAQ CBASIULLLCA, TAK KaK noses 6es
paspelleHuns. M HUKoMy He AoKaxelub NOTOM O6paTHOro.

( ' ) TTpu paboTe co cTpeMsHOK U NPUCTABHLIX NEeCTHUL, 3anpeLua-
L]

eTcs:

e Pa6oTatb ¢ ABYX BepXHUX CTyMeHeK ecnuv HeT nepui.

e HaxoauTbca Ha cTpeMsHke bonee Yem ogHOMY Yeno-
BeKy.

e TToaHUMaTb U onNyckaTb rpy3 NoO NpUCTABHOW NeCTHULIe.

o TlepexoauTb Ha BbICOTE C OAHOM NECTHULI UNU CTpe-
MSHKW Ha ApYryto.

TTpasuna npocTbie, HO OTHECUCH K HUM Cepbe3Ho. Bbicota —

3TO He WYyTKa.

M rnaesHoe, koraa paboTaelwb Ha BLICOTe, TO 3abyAb TaKUe CrOoBa:
«CMOTpU, KaK 9 elé moryh»



MHpopmaumoHHaa 6esonacHoOCTb

Ha, u 310 ToXe BaxHO. Ceuac BCS TBOS XKU3Hb 3aBA3GHA HA MHOXe-
CTBO CEpBUCOB, U UTHOPUPOBAHUE 3TOM 6e30NACHOCTU MOXeT Npu-
UMHUTL MHOTO HEMPUATHOCTE.

B Haweli copepe noa UHPOPMALIMOHHOM 6€30NaCHOCTLHO MOHUMAFOT
Habop Npasm ANA 3aWMTLL AGHHLIX: UCMOMb30BAHUE CIOXHBIX Na-
ponei, perynspHoe obHosneHue TTO, npumeHeHue aHTUBMpYCoB. U
ecnu 3a 6e30NacHOCTb ANs TBOEW NIMYHOU UHPOPMALIUK OTBET-
CTBEHHOCTb NeXUT TONMbKO Ha Tebe, To paboTa ¢ pecypcamm Komna-
HUM TpebyeT BLINOMHEHUs NpaBUST KOMMNAHUU U TpebOBAHUM CU-
CTeMHOro aAMUHUCTpaTopa.

Ona Tex, KOMy uUHTepecHO

Yem cnoxHee naponb, Tem TpyaAHee ero noaobpatb. CneumanbHbIe
reHepaTopbI NApone MoryT HaNpUAYMLIBATH Kyvy HEMOHSTHBIX 3HA-
KOB, HO 3aNOMHUTb UX TbI BPSA NU CMOXelb. A eCrn 3anNUcaThb U
noTepatb 6ymaxky, TO 6yner cocem rpycTHO.

Tak KaK Xe COUUHATL CIIOXHBIE NapoSiv U He 3abbiBaTb UX? EcTb
MHOXeCTBO MeTOA0B, 9 NpuBeay 34eCb TOT, KOTOPLIA UCMOSb3YHO
CAM MHOrO ner.

Ecnu naponb aonxeH coctoaTb U3 ByKB U LMEPP, TO MOXellb NPOCTO
HanUcaTb UMA 3HGKOMOTO YenoBeKa U A06aBUTL HoMep ero Tese-
oHa. TTaponb nonyyaeTcs ANUHHBLIN U AOBOSbHO 6eCCMBICNEHHBIN
ANS APYTUX, HO TbI ero TOYHO He 3abyaews. Hanpumep, Ma-
sha3468765 (HabupaTb He Hapo, Mawwm Tam HeT). A ecnu TpebyeTcs
eleé 1 cneucumeon, To Npocto Aobasnsak 3Hak Homepa nepes Home-
POM TenegoHa.



MOHTAXHUKU U TexHUku TMI

TTpu paboTe B KOMNAHUU COBEPLUIEHHO HOPMASbHLIM SBNSETCS TO,
4TO B pasHoe Bpems K Tebe byayT npeabaBnaTbCS pasHble Tpebosa-
Hus. TTpoasuxeHUe BHYTPU KOMMAHUU OYeHb CUJTbHO 3GBUCUT OT
NPUHATUS 3TUX TPebOOBAHWUIA U TBOETO CTPEeMIIeHUA K pOCTy.

YpoBHU 3HAHUU U YMeHUU

Bce ntoau pasHble, U HABLIKU Yy HUX TOXe pasHble. bes o6ua. Teos
30Aa4a — MOBLILWATb CBOU HABLIKU U 3HAHUS AN POCTA BHYTPU KOM-
naHuu. TTpu xenaHum aenatb 3TO HECNOXHO, NPOCTO Y4UCb y 6onee
OMbLITHLIX TOBAPULLIEH U YUTAU ITY KHUXKY.

YT06bI OLIeHUTb cebs, CAMOCTOSATEsTbHO OTMETh Te MO3ULIUMK, KOTO-
pbIe TbI Yxe goctur. M npogonxaii pabotaTtb Haa oCcTasnbHbIMU!

CTapTOBbLIV YpOBeHb

370 ypoBeHb AN NepBbIX ABYX-TPEX mecsles paboTbl B KOMNAHUW.
TTpakTUYecKkn 3TO UCNBITATENbHLIU CPOK. TYT AOCTATOUHO UMETD
Ha4anbHbIE MOHTAXHbIE HABLIKU, KOTOpbIe NpUobpeTaroTcs B 06bIY-
HOW XU3HW:

[]  ymeTb paboTath C py4HBIM UHCTPYMEHTOM (OTBEPTKMU, raeyHble
KNFOYU, MONOTKU U Npovee)

[J  BbINOMHATbL pasMeTKy AN HECNOXHLIX KpensieHUi

(1 ymeTb paboTath C 6LITOBLIM 3MEKTPUYECKUM UHCTPYMEHTOM
(wypynoBépTbI, NepopaTopsl U Npoyee)



B opraHusaumoHHoM YacTu BaxHO ymeHue pabotatb B coctase 6pu-
FGAbI UMW C HACTABHUKOM. M yunTbCa y HUX.

HauanbHbIN ypoBeHb

TTocne ycnewHoro npoxoxaeHus UCNLITaTeNbHOro CpoKa, Kpome
HAYANbHLIX 3HAHUW TbI AOSXEH AONONHUTeNbHO Npuobpectu cne-

Ayrowme 3HaHUa U ymeHus.

O

0

yMeHUe YnMTaTb TeXHUYECKYHO AOKYMeHTaUM (CXemsl U Yep-
Texu)

3HaHUWe OCHOBHbLIX TUNOB CUTHAJ10B U TUNOB KG56J’|€I\;1, no KO-
TOPbLIM 3TU CUTHASBI MOTYT NepeaasaTbCca

yMeHue onpeaenaTb Mo BHelUHeMy BUAY pasbéma TUN nepena-
BAEMOrO CUrHana

A TaKXe TbI ONXeH NpUobpecTU HOBbIE HABLIKU:

O

O]

NOJIYYUTb HAYASbHBIN OMBIT B MPOKSIaAKe KabenbHbIX CUCTEeM

NOMYYNTb HAYASTbHLIN OMBIT B C60pKe U MOHTAXE PasfIUYHOMO
obopynoBaHus

YMETb AKKYPATHO pasaenbiBaTb U OKOHEYUBATb Kabenu: Kak
CUTHANbHbIE, TAK U 3J1eKTpUu4eckue

YMeTb MapKUpPOBATh KaberbHbIe CUCTeMbI

B opraHu3aumoHHOM YacTu Ha 3TOM ypOoBHe yxe TpebyeTcsa 4acTUYHO
camocToaTenbHas paboTte Ha o6bekTe, a UMeHHO:



[J  BbINOMHEHUE U CGMOKOHTPOMb NAHUpYeMOoro o6béma paboT

[]  nosbIleHWe CKOpPOCTU BLINONHeHUs paboT, 6e3 yuwepba kave-
cTBy

[l oTBeTcTBEHHOCTb

L] ymeHue O6|.LlGTbC$l CO CMeXHUKamu, € Konneramm mu C TexHu-
YeCKMMU CneumanmcTamm 3akasumka

BasosbIl ypoBeHb

HenpepbIBHLIN POCT KBANMUMPUKALIMU TeXHUKA Npeanosiaraer nepe-
X0A Ha cneAyroWMA YpoBeHb, Fae AONONHUTENbHO AOJIXHBI NO-
SBUTbLCA CNeayrolme YMeHUS U HaBLIKU:

[ cnocobHocTb onpenenaTb U YCTPAHATb HeCNOXHbIe Henonaakm
B paboTe cucTembl

[]  ymeTb NONb30BATHCA U3MEpUTESNbHBIMU NpUbopamu (MynbTuU-
MeTp, AaSNIbHOMep, MeTaN0AeTeKTOp, CeTeBOW TecTep U Apy-
rme)

[ uniTath AOKYMeHTaumro Ha 060pyAOBAHUE U YMETb CaMOCTOSA-
TenbHO NOAKIHOMATh 060pYAOBAHUE COTIACHO AOKYMeHTaumum

[]  npowu3soAUTb NepBUYHYHO HACTPOUKY 0bOpyAOBaHUA (BKNHOYe-
HUe, HaCTpOoWKa aapecalmm u T1.4.)

[J  BBINOMHATL MPOPECCUOHANBHYHO KOMMYTALIMFO CTOEK U dneK-
TPUYECKUX LIKACPOB



[J ymeTb NpogeccUOHANbHO NAsTb, UMeTb HABLIKU MAUKK BCeX
OCHOBHBLIX TUMOB pa3bEMOB

[J  ymeTb paboTaTb ¢ NpUHTEPAMU ITUKETOK (MapKepaTopamm)

[1 obecneunBaTb BbICOKOE Ka4ecTBO paboThl, He Tpebyroluee CTO-
POHHeW NpoBepKu

Kpome Toro, Ha AGHHOM YpOBHe TeXHUK yxe A0JIXeH UMeTb Heobxo-
AUMBIE 3HAHUA:

[] ocHosHbIX HopmaTueos U FTOCTos NO NpOPUNLHOMY Hanpas-
neHvo

[J  6a30BbIe 3HAHWUS MO 3MEKTpUKe U INeKTpudeckomy obopynosa-
HUHO

[J nposeneHWe pacyETa 3neKTpUYECKUX Harpy3ok u noabop co-
OTBETCTBYHOLUMX Kabereld, aBTOMATOB U Apyroro Heobxoau-
moro obopynosaHus

[J  npueeTcTBYeTCA HaNUUUe NPOPUIIBHBIX MOHTAXHBIX CepTUPU-
kaToB (OT 3 WTyK)

OpraHU3aTopCKMe HABLIKU TAK Xe AOJIKHLI NOBLILIATLCA U MOKA3bI-
BATb CNeAyHOLUIA YPOBEHb:

[1  ymeTb HanaauTb paboTy 6puraast Ha 06bekTe, BLIMOSIHATL
ponb OTBETCTBEHHOro 6puraampa

L] ymeTb paboTaTb HACTABHUKOM, MPOBOAUTL ObyYeHUEe MOHTAX-
HBIM HABBIKAM HAYUHAOLLUX KOMer
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[J ymeTb npoBepsaTb KAY4eCTBO U 06bem BLINOMHEHHLIX KoJlne-
ramu pa6ot

[J  ymeTb 06LIATLECA CO CM@XHUKAMU U C 3aKA3YMKOM Pa3SINYHOrO
YPOBHsI

[1  camocTtoaTenbHo paboTaTb Ha YAANEHHLIX 06beKTax, 6bITh ro-
TOBBIM K KOMGHAMPOBKAM, CAMOCTOSTENbHO OpPraHU30BLIBATDL
KOMAHAMPOBKU U MPABUNBHO OTYUTLIBATLCS MO HUM

L] YMETL 3aWmLiaTb UHTEPECHL KOMNAHUU

TTponBUHYTLIV YpOBeHb

CambIN BLICOKUM YpOBeHb paboThbI TeXHUKA, NMPAKTUYECKU UHXeHep-
HbIW ypoBeHb. [JOCTUIHYTb ero CIOXHO, HO 3TO U UHTepecHo. Kpome
yXe UMeroLUXCA HABbIKOB U 3HAHUW NOSBNAHOTCS HOBbIE, U Tpebo-
BAHWUSA HQ 3TOM YPOBHe CaMbIe BbICOKME:

[1  cnocobHocTb onpenensaTb U YCTPAHATb CIIOXHbIE HENONAAKU B
paboTe cuCTeMbl

[ BBINOMHATb MOHTAX CUIOBBLIX 3/1EKTPOYCTAHOBOK, paboTa ¢
BBICOKUM HanpskeHuem

OpraHn3aTopcKMe HABLIKU AOSMKHBI 6bITb HA CAMOM BbICOKOM
ypoBHe:

U] BbICOKa4 CTeneHb OTBeTCTBEHHOCTU

[] BbICOKAA CTemneHb AOBEPUS CO CTOPOHLI PYKOBOACTBA



L] BbICOKAA NOSANIbHOCTb K KOMMNAHUU

(]  BbICOKWIA GBTOpUTET Y TOBApULLEEU

O6yueHue u ceptTugpuUKaumus

XOopowo umeTb poCT BHYTPU KOMMAHUU, U NepexoauTb C TeKyllero
YPOBHS Ha HOBBLIV YpOBeHb. A KaK 3TO AOCTUraeTcs? KoHeuHo obyue-
Huem!

TTocTosHHOe HenpepbIBHOE MOBLIWEHUE CBOUX 3HAHUU U YMEHWUI
OYeHb BAXHO. A camoe NpusTHoe — 3TO BCeraa NpuBeTCTByeTCs U
noowpseTcs B KOMMNAHUW.

[ns pa6oTbl Ha 06beKTax BCe TeXHUKU U MOHTAXHUKU JOSIKHBI
UMeTb onpeaenéHHbIe yA0CTOBEpeHUs, KOTOpbIe MOXHO MOMYYUTh
nocne oby4yeHus U caaum 3xk3ameHa. XenatenbHo UMeTb crefyro-
LMe KOpPOUKU:

v YpocTosepeHue Ans paboT Ha BbICOTE.
v TloaTsepxaeHWe NpoBepKU 3HAHUI NO OXpaHe TpyAaa.

v' YnoctosepeHue ans paboTbl ¢ 3neKTpoobopyaoBaHMeEM A0
1000 Bonbr.

v' YpocTosepeHue noxapHou 6esonacHocTu.

CTapavica cneauTb 3a CPOKAMU AeCTBUS YAOCTOBepeHud. N npu
OKOHYAHUU 3TUX CPOKOB HAMOMMUHAN CBOEMY PYKOBOAUTESHO Ha
npoekTe 06 3TOM. TO BCe HEeBAXHO, MOKA HUYero He cy4yunock. Ho
B Apyrom cnyuae (Tbepy-Tbepy) NPOCpOYEHHOE YA0CTOBEpeHue MOo-
XeT CbIFpaTb NSIOXYHO pOsib KaK ANS Teba, TaK U AN KOMMNAHUU.



OcHaleHue MOHTaXHUKA/TexHUKa

CoBeplueHO MOHSATHO, YTO COTPYAHUKU KOMMAHUU AOSIXHBI 6bITh
OCHaLLeHbI AN NPOAYKTUBHOWU paboTbl. MMeTb HyXHBIN UHCTPYMEHT,
cneloaexay U T.4.

[onruii onbIT NOKA3an, YTo OTHOLWEHUE K CBOEMY UHCTPYMEHTY U K
obLuecTBeHHOMY — Age 6onblume pasHuubl. TToaTomy nonuTuka
KOMMAHUU — KAXABIN AONKEH UMeTb MAKCUMAaIIbHOe KONIMYecTBO
cO0b6CTBEHHOrO UHCTPYMEHTA U TOJIbKO AOPOTOM CNeLUanbHbIN UH-
CTPYMeHT AOJIXeH 6bITb AOCTYNeH BCeM, HO C COOTBETCTBYHOLLIUM
KOHTpOMem COXpaHHOCTU. A 3aAa4a KOMMAHUU — obecnevnTb co-
TPYAHUKY NpuobpeTeHne NMUMYHOro MHCTpyMeHTa 6e3 6onblmx mate-
PUANbHBIX NOTEpb.

CTapTOBbLIW YpOBEHb

3T0 ypoBeHb, C KOTOPOrO MOHTAXHUK HaQYUHAET CBOM MNyTb. M 0653a-
TenNbHO AOJIKEH UMeTb Clleaytolime No3ULUM:

v OTBEPTKU, MPUYEM KaK YHUBepCasbHbIe ¢ 6UTamm, TaK U 06bIY-
HbIe Ha Camble pacnpOCTPAHEHHBIE WULIbT

v\ Kycayku ans kabens

v\ HOX U CMeHHbIe ne3sus K Hemy (Nydlwe 2 Hoxa, 60nbLuon U
ManeHbKU)

v\ POHAapUK, a Nnyulle 2 POHAPUKA — HANMOBHBIN U C MATHUTOM
ANS pasmellieHUs BHYTpU CTOMKU NPU MOHTaxe



HauanbHbIN ypoBeHb

Ha atom YpOBHE MOHTAXHUK YXKe BbINOJTHAET 60NbWKMHCTBO 3aAa4

MO MOHTaXy 06beKTa, NO3TOMYy Habop UHCTpymMeHTa paclumpsietcs. K

BbILUEMnepeYncrieHHomy aobasnsercs crneaytoliee:

v

<
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W30NUPOBAHHbIE OTBEPTKU AN pabOThI C INEKTPUHECKUMU CO-
eAVHeHUaMU

pacMpeHHbIN Habop 6UT AN YHUBEPCANbHOW OTBEPTKM
NepmaHeHTHbIe mapKepbl (YEPHLIN U KPACHLIN)

ypoBeHb (Nnyullie ¢ MarHUTamu, YTO6LI MPUNUNAN K PA3STUYHBIM
MeTaNIUYEeCKUM NOBEPXHOCTAM)

nasnbHoe obopyaosaHue (NAsNbHUK, NPUMOM U PIHOCbI)

MasneHbKMe Kycaukm ans o6paboTku OTAesbHBIX XUn B kabe-
nax npy namke pasbeémos

LWypYNOBEPT U 3aNACHOM AKKYMYNSTOp K Hemy
KOPOHKU W MNepbs ANs Aepesa U FMMNCOKapTOHa
CTpUNNepsI ANS BUTOWU Napbl

06)XMMHOU UHCTPYMEHT AN BUTOM Nnapbl
KabenbHLIW TecTep AN BUTOWU napbl

WHCTPYMeHT Ans pasfeniku kabener B naty-naHenu

BasosbIl ypoBeHb

370 yxe ypoBeHb He MOHTAXHUKA, a TeXHUKa. HaBbIKM pacmps-
roTCH, CNnenoBaTesibHO, U OCHalleHWe 6onee cnoxHoe. YacTb U3 HUX
NpeaoCTaBnaeTca KoMnaHueu Ana paboTel Ha 06bekTe. A UMeHHO:

v

nepgopatop
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6onrapka

3NeKTposno63nK

Habop kabenbHbIX NPOTSXeK
na3sepHbIf YpoBeHb

KOMMAKTHBIM (PeH ANs TepmoyCcanoK

A N N NN

akceccyapbl Ans paboTbl Ha BbICOTE

Tak xe nNoasNaFOTCS HOBbIE MO3ULIMU UHCTPYMEHTOB, KOTOpbIE Xe-
natesibHo UMeTb y cebs:

v nasepHbIM AanbHomep
MYJSIbTUMETP
UHAOUKATOPHASA OTBEPTKA

CTpUNnep AN 3NeKTpuldeckoro kabens

D U N NN

06)XMMHOU UHCTPYMEHT ANS 3aAeNTKU MHOTOXUIIbHOTO 3s1ek-
Tpudeckoro kabens

Kak BUAHO, Ha 3TOM ypOBHE BO3MOXHbI paboTbI C YCTPOUCTBAMU MOA,
HanpsaXeHWeM U Ha BLICOTe, MO3TOMY 0693aTenbHbIM yCII0BUEM SiB-
nservcs Hanuuue Aonyckos (YAOCTOBEpeHWU) Ha 3TU TUNLI paborT.

TTpoABUHYTLIV YpOBeHb

OcHalleHWe NpaKTUYeCKU He OTNIMYaeTCa OT OCHALLEHUA TeXHUKA
CpenHero ypoBHa. XenaTtenbHO K UHCTPYMEHTaM UMeTb eLUé U HOYT-
6yK, YTOb6bI CAMOCTOSTESTbHO BbIMOJIHATD Ha O6beKTe UHXeHepHbIe
3GAQ4YU U FOTOBUTLCS K Nepexoay B UHXeHepsl.

OcHoBHOe OTNUYME CNeumManmucTa NpoABUHYTOrO YPOBHS — Ha Ka-
KOM YpOBHE HaXOAUTCA Ka4eCTBO ero paboThl.



Tloaroroska HoyTbyka Kk pabote

Xopowuii MOHTaXHUK AOXeH UMeTb HOYTOYK. B coBpemeHHbIX pea-
NUAX 3TO CTAHOBUTCA OBLIYHBIM AenoM. M1 Ha HEM, Kpome PUNbMOB
W OTOrpaUiA, HENNOXO UMeTb HeKOTOpbIe NPOrpaMMBI, KOTOpbIE
MOFYT NPUroAUTLCA Ha 06 beKTe, 0CO6eHHO eCcnu ThI OCTANCS OAUH,
6e3 uHxeHepa.

Huxe nonpobyto aatb CNUCOK 060pyAOBAHUS U NPOrPAMM, KOTOpbIE
XenaTtenbHO UMeTb ANns paboyero HoyTbyka. TTOHATHO, UTO CNUCOK
He OKOHYaTesbHLIN, U OH NMOCTOSHHO U3MeHSIeTCs.

HauHéMm ¢ xenesa.

v' XenatenbHo umetb USB mopem ans BbI-
xona B MHTepHeT. TTo onbITy, B rocTeBbIX
cetax Wi-Fiy knueHTa (a B Apyrue Tebs
He AoNYCTAT) YacTo NPUCYTCTBYET 60b-
LOe KONMMUYeCcTBO OFPaHUYEHUM, NO3TOMY

HOPMAIbHBIMA HEe3aBUCUMBINM BbIXOA B VIHTepHeT npuroautcs
Bceraa. MoxHo ucnonb3osatb mogemsr ot YOTA, MTC, bu-
NarvHa U apyrue, rnasHoe, Ytobebl ctabunbHo pabotanu.

v' TlpoBoaHas certesas kapta. Ecnu HoyT-
6yK COBpEeMeHHBIN U He UMeeT BCTPOeH-
HOW ceTeBOM KapTbl, TO 06s3aTenbHO
Haao umeTb cetesou aaantep USB. U
oba3aTenbHO UMeTb Npu cebe NaTy-KopA

AnNUHON 2 MeTpa (Nyule NoaobpaTtb TOHKUMA U TMBKUA, KaTero-
puu 5e).



[lna HaCTpOMKM MHOTUX YCTPOUCTB A0 CUX NOp TpebyeTcs
noAaKSIFoYeHWe no uHTepgeticy RS-232.
W ecnu B HoyTbyKe HeT Takoro nopTa, To
apantep ¢ USB Ha RS-232 obasateneH.
[lononHUTenbHO HyXHO UMeTb kabernb
DB-9 «nana» Ha DB-9 «mama» u nepe-
xoaHuK DB-9 ¢ «mambr» Ha «mamy». TTo
OnbITY, NyJlle Bcero npuobpectu aaan-
Tep pupmbr MOXA.

O6sa3atenibHO HyxHO umeTb Kabenu USB ¢ pazbémamu Ha BTO-
pom koHue USB-B, Mini USB, Micro USB n USB Type C. Ko-
HeuYHO, YacTb 3TUX Kaberel MOXeT HAUTUCL U Y KIUeHTa, HO, K
npumepy, kabenb USB Ha Mini USB 6b1Baet Hatitu npobnema-
TUYHO. Bo3u ero ¢ cobow obs3atenbHo.

[ns nposepku nroukos ¢ exoaamu VGA HyxeH
nmbo sbrxon VGA Ha HoyTbyke (4TO ceruac 6osb-
was peaKocTb), Nnbo nepexoaHuk ¢ HDMI Ha
VGA.

BereaeT nonesHo Bo3uUTb ¢ coboit HebonbLol PoE uHxekTop.
KoHeuHo, 3TO AOMXeH uMeTb y ceba UHXeHep, HO NPOCTO No-
Bepb, UHOTAAQ OH OYeHb NPUroXAaeTca Ha Obbek-
Tax. Y kK Hemy xopowwo Ao6asuUTb Napy NaT4ykop-
AOB, AOCTATOYHO KaTeropuu Se. Beab ucnonbso-
BATbCS 3TO 6yAeT B OCHOBHOM ANA NOAKNFOYeHUA
K YCTPOMCTBAM C Lienbro YNpasneHus umu.

YA06HO UMeTb ellé KOMNAKTHLIN MapLipyTU3aTop (OBbIYHBIM
6LITOBOU pOyTep) C BO3MOXHOCTbHO NOAKNHOYeHUs kK Hemy USB
Mopema. HYacTo 6bIBaeT Tak, YTO NPOrpaMMUCT MOXeT paboTaTb



AUCTAHLIMOHHO U MO HOYAM, U, YTOBLI He OCTABMATb CBOM HO-
yTOYK HOUbIO Ha 06beKTe, Nyullie OpraHM3oBaTh AOCTYN ANS
NpOrpaMMMCTa Yepes 3TOT MapLLpyTU3aTop.

d) B HacToslee BpeMs Ha pbIHKe NpUcyTCcTByeT 601bLWON BbI6OP
MApLUPYTU3ATOPOB ANS AOMa. HO B Halem cryyae Hanbonee
ONTUMAIIbHLIM BLIGOPOM ABNSFOTCSH YCTPOUCTBA KOMMAHUU
Keenetic.

3TO CBA3GHO C Tem, YTO Yy AAHHOW KOMMNAHUU UMeeTCs COb-
CTBeHHOe 061aKo, Yepe3 KOTopoe NPOrpaMMUCT MOXeT opra-
HU30BaTb AN ceba OTAeNbHYHO ceTb AN paboTbI C CUCTEMOM
ynpasneHus Ha obbekTe.

TTpuMU 3TO KaK peKOoMeHAaUUHo, a He Kak obs3aTenbHoe
ycnosue. TTpocTo, No onbITy, YCTPOUCTBA AGHHOW KOMMNAHUU
yAobHee Bcero B paboTe U B HacTpoiike.

B obliem, cnUcok HenonHbIN. [la OH U He MOXeT 6bITb MOMHLIM,
XWU3Hb BCeraa npenoaHeceT cropnpusbl. Ho 3toro cnucka obopyao-
BAHUA XBATUT ANA paboTbl B 60MbLUMHCTBE NPOEKTOB.

Hanee nepexoaum K NporpamMmmam, KOTOpbIe XesnaTenbHO UMeTb Ha
TBOEM paboyem HoyTbyke. MbI MCMOSIb3yeM MHOXECTBO pPasfIMYHOro
060pynOBAHUS, HO YXe NOSIBUIICS HEeKUM nepeyeHb Toro, € Yem Tbl
BCTPETULLIbCA Ydlle Bcero Ha obbekte. Cobepu 3TU NpOrpammer B OT-
AernbHYHO NankKy, YTobbI NOTOM 6LINO Nerko UX HaXoAUTb.

v' TeamViewer unu Any Desk. 9Tu nporpammsI HyXHbI ANa TOro,
4TO6LI Yepe3 TBOM HOYTOYK UHXeHep MU NPOrPaMMUCT MOT
BOWTU B CUCTEMY U ANCTAHLUMOHHO NPOU3BECTU HACTPOUKM. S
He COMHeBaroCb B TBOUX 3HAHUSX U YMEHUAX, HO MyCTb Jlyulle
OHW NopaboTaroT, NOKA TbI CMOXellb OTAOXHYTb.



v' TepmuHanbHas nporpamma PuTTY. Takmx nporpamm mHoxe-
CTBO, NPOCTO 3Ta Hamnbosee yaobHas 1 NpUBLIYHAS.

v’ )KenatenbHo UMeTb HECKONbKO MPOrpamm OT KOMMaHum Ex-
tron. 310 Toolbelt, DSP Configurator u PCS. Takxe OT Takmux
KOMMaHUI, kak Aten u Kramer. TTocteneHHo y Tebs HakonuTcs
LieS1bIN pSa YCTAHOBMEHHBIX NPOrPamMMm.

v' Ha HekoTOpbIX 06BbeKTax BCTpeuaroTcs Cryyam, Koraa UCnonb-
3yroTCS AMHaMUYeCcKUe aapeca y ycTpoiicTs. TToaTomy Ha
CBOEM HOYTOYKe XesiaTenbHO UMeTb NpOorpammy cepsepa
DHCP. Takux nporpamm BenuKoe MHOXecTBO, BbIbepu camo-
CTOSATESIbHO Ty, C KOTOpOU Tebe KoMgpopTHee paboTath.

v' [lononHuTenbHO XOpowo UMeTb Te cneumnguyeckue npo-
rPAMMBI, KOTOpbIE MOTYT NOHAA06UTLCS Ha TeKyllem obbekTe.
X cnUCOK MOXHO 06CYyAUTb C UHXEHEpPOM.

v' PekomeHayro UMeTb BUAEO U MY3LIKY ANS HACTPOUKU CUCTEMbI
W nokasa Bo Bpema caauu obbekTa. TTocTapaiica 3apaHee noa-
rOTOBUTb MAMKY C HEUTPANbHOW MY3LIKOM U BUAOBLIMU PUSTb-
Mamm, nyute npo npupoay. TTposepb Ka4ecTBO BUAEO.

v' Ob6s3atenbHO UMeln y cebs cnelmanbHbIe 3aCTABKU C 10roTU-
nom komnaHuu. TTpu poTorpacpUposaHUU pe3ysibTaTos TBOEH
paboTbI Ha 06 beKTe Ha BCeX 3KpaHax syylle BCero UMeThb
usobpaxeHue norotuna TMI.

W Hanocnepok. TTepuoaunyecku nposepat 06HOBMEHUS YCTAHOBIEH-
HBIX MPOTrPAMM Ha CAUTAX NPOU3BOAUTESIeU, UTObbI y Tebs Bceraa
6b1NM NocneaHWe BepcUm.



Kak nepeiiTu Ha yposeHb BbIwe?

TTnox TOT conaar... Hy U MOHTAXHUK TOXe NIOX, eCn He umeeT
ambuumin. TToaTomy pocT B KOMNAHUU OYeHb BaxeH. M 04eHb BaXHbI
KpUTEpUU, NO KOTOPLIM MOXHO MPOABUIaTb COTPYAHUKA Ha HOBbIE
no3uLvu.

Ctapt c basosoro ypoeHs

v WMcnbITaTenbHbIl cpok paboTsl B KomnaHUM He meHee 3-X me-
caues.

v' CootsetcTBue TpebosaHUam basosoro yposHs.

v TloaTsepxaeHWe OT HACTABHUKA U peKOMeHAALUU OT pyKOBO-
AuTenen NpoeKkToB, B KOTOPLIX paboTan COTpyAHUK.

TTepexon Ha CpeaHuii ypoBeHb

v' Cpox paboTbl Ha basosom yposHe He meHee 0aHOrO roaa.
v' TlonHoe cooteeTcTBUE TpeboraHUsM CpeaHero ypoBHS.

v' PexomeHaauuu pykosoauTenei NpoeKToB, Ha KOTOpbIX pabo-
Tan COTPYAHUK.

TTepexon Ha TTpoaBUHYTLIN ypOBeHb

v' Cpok paboTbl Ha CpeaHeM ypoBHe He MeHee 2-X nerT.

v PexkomeHaauuu He MeHee Yem OT 3-X pykoBoAUTenel Npoek-
TOB, Ha KOTOpBLIX paboTan COTpyAHUK.

v' TloatsepxaeHue ot eHepanbHOro un TexHU4YecKoro AUpeKTo-
pos KomnaHuu TMT .



PesynbraTh:

Hy BOT TbI U NpouMTaAn BCO KHUTY. YTO-TO NOHSAN, YTO-TO HYXHO by-

AeT NOBTOpUTbL elé pas. Ho YTo xe nony4yaetca B pesynbTaTte TBOEU
paboTbI U paboTbI TBOUX TOBAPULLIEIA?

BoT Heckonbko qoTorpagpuit ¢ Hawmx o6 beKToB. ITO pasHoe Bpems
U pasHble ropoaa. M Bce 3To caenana Hawa KOMNAHUA.

doTorpagpupyut cBOU 06bEKTLI, U YAAUHLIE CHUMKU YBUAAT MHOTUe.
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P.S. Tletp TTetposud, a kro 3T0?

TbI 4aCTO BCTpeYan 3T0 UMS B KHUXKe. A
ecnu TbI pabotan B8 TMI™ cpasHUTeNbHO
AOJIFO, TO MO BCTPeyaThes U ¢ camum TTet-
pom TTetposuyem O3epckum.

TTpocTo 3TO TOT CNELUAnUCT U TOBAPULL, KO-
TOpLIM HUKOTAQ 3ps He FOBOPUT U MOXeT
cAenatb NpakTU4ecku Bcé. M ero coserbr
BCerAa OCTArOTCA CAMBIMU LIeHHBIMU U NO-

Ne3HbIMU.

N\

\
~® CoseT ot Tletpa Tletposuua

YuTtah BHUMATEelbHO Mou coseTbr!
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