NMPOEKTUPOBAHME U MOOEJNIMPOBAHME
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Delta Design

Yactb 1

Cepreit MMunkun, Neopruin Wamaxos (Mocksa)

CraTtbs ABNSieTCA YacTbiO LMK, ONMUCHIBAIOLLEro NepBYy0 OTEYECTBEHHYIO
CATIP anektpoHuku. CAIP Delta Design o6ecne4ymBaeT NOJIHbIN LUK
NPOEKTUPOBAHUSA PaANO3NIEKTPOHHbIX YCTPOMUCTB. B aTOM cTaThe Lukna mbl
nogpo6Hee pacCMOTPUM, MOYEMY PEAAKTOP CXEM COCTOUT U3 «MeJIoHen»,
KaK OHU NOMOralT pa3paboTUuKy U yCKOPSIOT ero pa6ory.

BBEQEHUE

DJIEKTPUYECKAsI IPHUHIIUIINAIbHASA CXE-
Ma ABIACTCA OOJHOBPEMCHHO OCHOBHOM
IJIS1 CO3[IAHUS TUIATHI U COCTABJILIIONIECH
KOHCTPYKTOPCKOIM JOKYMEHTAITUM Ha
uszgenue. IToaromy mnpornecc e€ cospa-
HHUA OJI1 CJIOXKHBIX I/IS,HCJII/Iﬁ HE TOJIbKO
JUINTEbHBIN, HO U JOCTATOYHO KPOIIOT-
JINBBIN.

Becs r1poniecc co3gaHusa CXEMBI COCTO-
T U3 MHOKECTBA HEOOJIBIINX OIIEPALTULL:
PAaCIIONIOXKUTh CEKLIUI0O KOMIIOHEHTA Ha
CXEME€, IOAKIIOYUTH I€Ib, IIOABHUHYTH
HAJINUCh U T.]I.

Kaxxpas u3 onepaunuii MOXKeT Tpebo-
BaTb OT Pa3pabOTUNKA PA3THYHOI'O OOb-
€Ma ycwinii M BHUMaHuA. Hanpumep,
PAaCIIONIOKEHUE KOMIIOHEHTA Ha CXEME
IOBEPX 3JIEKTPHUYECKOIO IIPOBOJHHUKA

MOKET Cpa3y IIPEJIAraTh BCTABUTH KOM-
IIOHEHT B PA3PbIB AJIEKTPUUIECKOH 1IEIIH.
Ecnu cucrema 3Toro He CIeNa€ET, TO OObEM
PaboTHI CYIIECTBEHHO BO3PACTAET: IOTPE-
OyeTcs PACIIOIOKUTh KOMIIOHEHT, IIO/IBE-
CTH K €ro BbIBOJAM IIPOBOJHUKH ILICIIH,
a 3aTeM elié U YJAIUTDb CTABIINE HEHYX-
HBIMH OTPE3KH IIPOBOJHUKOB.
BeinosiHAs MHOTHE onlepaniyu, paspa-
OOTYHUK JJOJDKEH HE OIIACATHCS [IOBPEIUTD
NIEKTPHUYCCKHE COCTUHECHUS, OIIMCAHHbIC
paHee, WK BHEIIHUH BUJ, CXeMbl. IIpu
IIOBOPOTE WIH IIEPEMENEHUHN TOJIKIIIO-
YEHHOI'O paHEE KOMIIOHEHTA, €ro IIPOBO-
JTHUKH Ha CXEME TAKXKE II€PEMENIAI0TCS
M MOT'YT COBHIACTH C Y3KE IIPOIOKEHHBIMH
JPYIrUMH IPOBOAHUKAMH. CHUCTEMA TOJDK-
Ha HE TOJIbKO COXPAHUTb COCTOSIHUE BCEX
JJIEKTPUYECKUX COEJUHEHUH HA CXEME, HO
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Puc. 1. Mpumep cxembl aneKTpu4eckoii npunyunuansHoi B Delta Design

Y BU3YAJIBHO PA3JACITUTDh HATOKUBIIHUECCA
JPYyr HA Ipyra IPOBOJAHUKH, YTOOBI OHU
ObLIN BUJHBI Pa3PAOOTUHKY.

Kak ciepgyer u3 npuBeIEHHBIX IIPUME-
POB, YCHJIUSA, 3aTPAYUBACMbIC HA CO3[JaHUE
CXEMBI, 3ABUCST OT «MEJIKHX» OCOGEHHO-
cTei paboThI IPOTPAMMBL. DTH «MEJIOYH»
Ha CaMOM /[I€JI€ ABIAOTCA IPUHITUITNAIb-
HO BA’)KHBIMH JI€TAISIMU pa60T1>1 CHUCTEMBI.
Bce BMecTe OHHM 0O0€ECHEUYHBAIOT YHOO-
CTBO PabOThI HHKEHEPA-CXEMOTEXHUKA
U IIOMOTAI0T COCPENOTOYUTBCA HA BAXK-
HOM — COOCTBEHHO IIPOEKTUPOBAHUU.

KoHeuyHO, Ba)KHBIE JI€TAaIM HE MOTYT
3aMEHUTb COO0H BO3MOXKHOCTH CAMOI'O
penakropa. [Io3ToMy pacCMOTPUM peaK-
TOp cxeM cucreMsl Delta Design ¢ 1Byx
TOYEK 3PEHUS:
® (PYHKIIMOHAJI, HEOOXOAMMBIN JJIs1 CO3-

JAHUA CXEM;

@ BAKHBIE «<MEJIOYN» B PA6OTE CUCTEMBL

OnucaHuE DYHKLIMOHAJIA

Pa3paboTKa 1EKTPUIECKUX TPHUHITH-
ITHAJIBHBIX CXEM HMEET MHOI'OJIETHIOIO
HCTOPHUIO, U 34 IOCIETHEE TECATHUICTHE
B €€ BeJICHUE HE BHECECHO HUKAKUX ITPUH-
IIUITHAIbHBIX U3MEHEHUH U JJOTIOJTHEHU .
IToaroMy (DYHKIIMOHAJI CUCTEMBI, KOTO-
PBIF HEOOXOAUM JUISI CO3JAHUSI CXEMBI,
BO MHOI'OM COBIIQJIA€T C YK€ CYIIECTBY-
IOINMU CUCTEMAMHA HA PBIHKE.

Delta Design obecneyusaer BeJeHHE
MHOT'OJIMCTOBBIX 1 HEPAPXUICCKUX CXEM
JIIOO0TO YPOBHS CJIOXKHOCTU. Mlepapxus
00€eCIIEYNBAETCS BO3MOXKHOCTBIO BEICHUSA
06JIOKOB (YCTPOUCTB WIN (PYHKIIMOHAIb-
HbIX rpynn 1no I'OCT). IIpu 3ToM 6710KU
B CUCTEME MOT'YT BKJIIOYATh JPyrue 0J10-
KU, YTO 00€CIIEYUBACT BO3MOXKHOCTD CO3-
JaHUA JOCTATOYHO CJIOKHOM HEPAPXUU.

ITockOJIBKY OCHOBHOM wjeein Delta
Design aBisieTcss COKpallleHUE BPEMEHH
PaGoThI HA/l IPOEKTOM, TO CX€Ma B CUCTE-
M€ OJHOBPEMCHHO ABJIACTCA W BBIXOM-
HBIM JOKYMEHTOM (COCTABHOM YaCTBIO
KOHCTPYKTOPCKOIM JOKYMEHTAIIUM Ha
u3JIeJINE), U, COOCTBEHHO, CAMOH CXe-
MOH (MCTOYHHKOM HMH(pOpMALMH/HET-
JINCTA /I IOCJIEAYIOUIErO IIPOEKTUPO-

WWW.SOEL.RU

COBPEMEHHAA SIEKTPOHUMKA ¢ Ne 1 2017



BAHMA II€YATHOM IUIATHI). Kaxkapiii u3
JINCTOB CXEMBI CO3JaETCA CPa3y CO MITAM-
oM. B cocTaB IIOCTaBKH CHCTEMBI BXO-
JHUT Ha6OpP TOTOBBIX IITAMIIOB, CO3/AH-
HbIX cornacHo I'OCT. Takum o6paszom,
CXEMOTEXHHK, PACIIOIATrast KOMIIOHEHTHI
U IIPOBOJIHUKH HA CXEME, Cpa3y IIOHUMa-
€T, KAKMM OOpa30M OyJIeT BBIIIAIETh CXe-
Ma B «OyMaKHOM» BUJIE (CM. puc. 1).

JI1s1 OTpa’KEHHUS Ha CXEME IIETIeH ITNTa-
HHA, 3EMJIN WA MEX/ITUCTOBBIX IIEPEXO-
OB CHCTEMA IIO3BOJISIET HCIIOJIb30BATH
nopThL. B ciryyae HEOGXOJUMOCTH, HA60P
IIOPTOB MOXKET OBITh U3MEHEH U JOIION-
HEH JTIOOBIMH IIPOU3BOJIBHBIMH 110130~
BaTEJIbCKUMHU ITOPTaMU. [IprMephI HIOPTOB
M3 CTAH/AAPTHOM IOCTABKH MOXKHO YBH-
JE€Tb HA PUCYHKE 2.

Cucrema oAJIepKUBACT HA CXEME Beie-
HHe mHUH. [Ipy nojgcoefuHEeHuN Ienu
K IIMHE aBTOMATHYECKHU CO3JAETCS «BXOJ,
B IIUHY» — CIIELIUAIbHBIN I'papuIeCcKuil
3JIEMEHT, YTO CYIIECTBEHHO COKpPAIIaeT
BpeMs pa3paborku cxeMbl. Taxke Delta
Design npeyiaraeT HECKOJIbKO BapHaH-
TOB OIIMCAHMUS LETIEH, BXOJAINX B IINHY:
OT (hOpMHUPOBAHMA BPYYHYIO YEPE3 IO~
KII0YEHHUE HEIOCPEACTBEHHO HA CXEME
JIO AaBTOMATHYECKOT'0 (D)OPMHUPOBAHHUS 1O
11a6JIOHY € JaJAbHEHUIINM HCIIOIb30BAHU-
€M OIIpeIeIEHHOIO Habopa.

B KayecTBe HCTOYHHUKOB KOMIIOHEHTOB
JJIL CXEMBI MOJKET OBITH HCIIOJIb30BAHA KAK
ou6nmumoreka Delta Design, Tak u 6u6/1u-
oreka P-Cad. T.e. B cucTeMy MOKET ObITh
HOJKIIOUEH (a1 C JUCKA, CO/IEPKAIITUE
o6u6nmoreky P-Cad. ITpu 3TOM 11 KOH-
CTPYKTOpA Pa3dMELIeHUE KOMIIOHEHTOB
Ha CXEMy HUY€EM HE OTIMYAETCs OT pabo-
ThI ¢ 6ubanorexko Delta Design.

Co3maHHass CXeMa MOJKET OBITh Halle-
4yaTaHa Ha IPUHTEPE WIHM COXPAHEHA
B BuJE (patiia popmara pdf. B nanpueri-
IIEM CX€Ma MOJKET OBITh HMCIIOIb30BAHA
U mocTpoeHus 11aTel B Delta Design,
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Puc. 2. Moptoi B Delta Design

A4 CIIMCOK LIEIIEH CO CXEMBI MOYKET OBITH
TAaKKE BBIIPYKEH B (popmarax Tango,
KeyIn niu P-Cad 1 uCionb30BaH Is pas-
PabOTKH IUIAT B JPYTHUX CUCTEMAX.
Cucrema ob6ecreyusBaeT (hOpMHUPOBA-
HUE OTYETOB I10 cXeMe, Harpumep, «[lepe-
YEHb JIEMEHTOB». IIOCKOJIbKY HAa CXeMe
B Delta Design pazmeniaroTcst Henocpe/i-
CTBEHHO PA/IMO/IETAIH, TO OTYETHI B CUCTE-
M€ KOPPEKTHBIE U COJIEPIKAT BCE ATPUOY-
ThI. ITOCKOJIBKY aTPHUOYTHI PaIHOIETAIEN
TUIIU3UPOBAHHbBIE (HAIIPUMEDP, CUCTEMA
noagep:xusaer Tun gaHHbix TKC), To 1 ux

EeERncnveXx

VIHHOBALMIOHHBIN MOAXOA K NPOEKTUPOBAHMIO SN1EKTPOHNKI

CATP 3neKTpoHUKK

NMPOEKTUPOBAHVE U MOOEJIMPOBAHME

IIPEACTABICHUE B OTUETE TOXKE OyIeT KOP-
PEKTHBIM.

JOCTaTOYHO 4YaCTO BO3HHUKAET HEOO-
XOAUMOCTD JJOIIOJIHUTDb OTYETDI AETasd-
MU, BXOJAIIUMH B COCTAB IUIATHI, HO HE
YIIOMMHA€EMBIMH Ha cXeMme. B pamikax
HOAIOTOBKU OTYETA KOHCTPYKTOP MOMKET
JO6GABUTD TAKHUE JE€TAIU WIN UCKIIOYUTD
KaKHe-TO U3 Pa3MEIIEHHBIX Ha cxeMe. Tak-
JK€ CIIELUAJIMCT MOXKET BBECTH KOMMEH-
TAPUH JJIA AETAJIEH B OTYETE. B 1anbHer-
IIEM IIPH IIEPECTPOUKE OTYETA (HAIIPH-
Mep, B CBA3HU C U3BMEHEHHEM CXEMBI) BCE

DeltaDesign — cuctema CKBO3HOIo
FIpOGKTI/IpOBaHI/Iﬂ 9NIEKTPOHHbIX YCTPONCTB
Ha 6a3e ne4yaTtHbIX nfaT

* MeHemxep 6ubnuoTek LIBerty

» CxemoTexHu4eckuii pegaktop FlexyS

» CxemoTexHu4yeckoe mMofesimpoarHme SimOne
* HDL-cumynsaTop Simtera

* Begenwve npasun DRM

* PepakTtop neyatHbix nnat RightPCB

» Torosiornyeckuii TpaccmpoBLUK TopoR

» KonnektuBHas paéota “Workgroups”

e [Ina npennpusatiin “Enterprise server”
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Puc. 4. Cnoco6bl pa3melLennss KOMNOHEHTOB Ha cxeme B cucteme Delta Design

BBEIEHHBIC B HEI'O PAHEE JaHHBIE COXPa-
HAIOTCAL.

KaxkabIid 13 OT4E€TOB (POPMUPYETCS KaK
B BH/IE TAOJINIIBL, TAK U B BUJIE JIOKYMEHTA
co mrramnom. HItamisl 11 popMmupoBsa-
HUS OTYETOB, co3ganubie o 'OCT, Bxoasar
B KOMIUIEKT IIOCTABKU U IIPU HEOOXOJUMO-
CTH MOTYT OBITb OTPEAAKTUPOBAHBI I10JIb-
3oBareeM. OT4ETBI MOI'YT OBITh HAIIEUATA-
HbI HA IPUHTEPE WU COXPAHCHBI HA TUCK.
IIpuMmep OTY€TA IPUBEAEH HA PUCYHKE 3.

OnucaHHbIE (DYHKIIMOHAT CHCTEMBL
HO3BOJISIET Pa3paboTaTh CXEMY JIOOOM
CJIO’KHOCTH U HA €€ OCHOBAHHUHU BBIITY-
CTUTb KOHCTPYKTOPCKYIO JOKYMEHTALIUIO.

OJHAKO TAKOHU XK€ (WIH ITOXOXKHH)
(DYHKLIHMOHAI UMEIOT U IPYTUE IIPOAYKTBI
Ha PBIHKE, X HE CTOWIO ObI BBIITYCKATh €II¢
OJWH IPOJYKT KAK <«IIOBTOPEHUE IIPOI-
JIeHHOTO». Kak y»ke rOBOPH/IOCh, OCHOB-
HOM HJ€EH CHUCTEMBI ABJISIETCA COKpa-
LIEHHE BPEMEHU PA6OTHI HAJ] IPOEKTOM:
B CJIy4a€ CXEMOTEXHHYECKOIO PEIAKTO-
pa 3TO AOCTUTAETCS IMyTEM KOHIIEHTPA-
LIUH HA MEJIOYaX.

TAKMUE BAXHBIE «MEJIOYN >
PaccmorpuM  pacnionoxkeHue  KOM-

IIOHEHTOB HA CX€Me€ IIoNoApoOHee. 3a

OJHOU CTPOKOU B OIIMCAHUHU (PYHKIIHO-

| UMNOPTO3AMELLEHUE

HaJIa CKPBIBAETCS 1E/IbIT MUP. [IOCKOIBKY

KAXK/IBIF CXEMOTEXHUK UMEET CBOM yCTO-
SIBIIUICS CTWIb PAGOTHI U TOAXO]T K (hOp-
MHPOBAHHIO CXEMBI, TO HEBO3MOKHO CO3-
JaTb OJMH YCTPAUBAIOLINI BCEX IIOAXO/,
K pa3MEIICHUIO.

Hanpumep, HEKOTOPBIE CIIEITUATHCTHI
NIPEANOYUTAIOT HAOPATD «MEIIOK>» KOMIIO-
HEHTOB U 32TE€M Pa3MeNATh UX HA CXEME,
4 KTO-TO IIPEAIIOYHUTAET PA3MEIIATh KOM-
IIOHEHTBI HEIIOCPEACTBEHHO U3 OUGINO-
TEKH U TAK gajee. YToOBI IOMOYb CXEMO-
TEXHHKY, CHCTEMA IIPE/IAraeT HECKOJIb-
KO CIIOCOOOB pa3MeNeHHsI KOMIIOHEHTA
Ha cxeMme (CM. puc. 4).

Kaskapli1 M3 yKa3aHHBIX U IPOHYMEPO-
BaHHBIX HA PUCYHKE 4 CIIOCOOO0B IIpeJHa-
3HAYEH /IS TOT'O HJIM MHOTO ogxoza. Pac-
CMOTPHM HUX IIOJPOOHEE.

Ecim CXeMOTEXHUK — IIPUBEPIKCHEI]
«IZTAHOBOT'O» IIOJX0/14, TO OH MOKET OIIpe-
JEJIUTh HOMEHKIATYPY HEOOXOAMMBIX
KOMIUIEKTYIOIIHUX /10 (MIN B IIPOIIECCE)
pPa3paboTKu cxeMbl. B aTOM crydae ce-
IIUATHCT HATIOMHsIeT KOP3MHY KOMIIOHEH-
TaAMH U B HaJIbHeﬁmCM HCIIOJIb3YET UX JIJIA
pab6oTsl Ha cxeme. Kop3nHa HATIOTHAETCS
KaK U3 JiepeBa OMOINOTEK, TAK U U3 I1aHE-
JI OBICTPOrO IIOUCKA KOMIIOHEHTOB. DTO
CaMBIH OBICTPBIN CITOCOO pa3MEIIEHNs Ha
cxeMe, T.K. MOKHO KJIaBHUIIEH Tab BbIOH-
paTh pa3MEeNmAEMBbII HA CXeMe KOMITOHEHT,
HeE ITOKU/IAsi OKHA PEJAKTOPA CXEMBL

Ecim
C HOMEHKJIATYPOI KOMIUIEKTYIOIIHX YK€
B XO/I€ pa3paGOTKH, TO OH MOXKET ITOJ0HU-

CIIEMHUATINUCT OIpEeaeIACTCA

PaTb KOMIIOHEHTBI IBYM ITyTAMM: Yepe3
JIepPEBO B OUOINOTEKE WIH YEPE3 IIAHEIb
KOMITIOHEHTOB. [IepBBbIiT TOAXO0 yI0OEH,
€CJIM GUOIHNOTEKA UMEET JOCTATOYHO ITTy-
OOKYIO HEPAPXUIO ITAIIOK, YTOOBI BHYTPH
OJHOH U3 HUX (IIAIIOK) MOXKHO OBLIO
OBICTPO BBIOpATH KOMIIOHEHT. Ecn sxe
B 6a3e POK KOMIIOHEHTOB MHOTO, TO Y/100-
HEE BCETO HCIIOIb30BATh IaHeab Kom-
IIOHEHTBHI, B KOTOPOI MOKHO HACTPOUTH
(UIBTPHL /11 OBICTPOI'O OTOOPA KOMIIO-
HEHTOB (HaIlpuMep, UCKAThb 10 HOMHUHA-
JIy, MOIITHOCTH, IIPOU3BOIUTEIIO, KOPITyCY
u T.1L.). UHTEepdEC IaHEeIu CIIPOEKTUPO-
BaH TaKHUM OOpPa30M, UTOOBI MAKCUMAaJIb-
HO OOJIEI'YUTH IIPOIECC TOUCKA HY>KHBIX
KOMIIOHEHTOB B OOIIIEH MaCCe. DTO IOCTH-
raeTcst 3a C4ET BO3MOKHOCTH OTO6OPA HIIH
IIOHUCKA IIO JIIOOOMY U3 ATPUOYTOB KOM-
IIOHEHTA, A TAKXKE I'PYIITHPOBKU U IIPO-
HU3BOJIBHON COPTHPOBKH OTOOPAHHBIX
JAHHBIX.

Taxum o6pasom, Delta Design npesia-
raeT CHEeIUAINCTY HCIOJIb30BATh HAU-
60J1e€ IPUBBIYHBIN U YIOOHBII /11 HETO
CIIOCO6. B 3TOM CiTydae He TOIbKO COKPa-
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Puc. 5. MonoxeHnne KOMNOHEHTA: a — HA4a/IbHOE; 6 — NPOMEXXYTO4HOE C AUArHOCTUKON; B — KOHEYHOE

aeTcsi BpeMsi paboThl HAJl IIPOEKTOM
B II€JIOM, HO U OBICTPEE IIPOUCXO/IUT OCBO-
€HHE CHCTEMBI IIPU HAYAIE PAOOTHI C HEH.

OT BBIOOpA KOMIIOHEHTOB IEpeaéM
K MX pa3MENIEHUIO Ha cxeMe. [I1s1 y1o6CTBa
YTEHUsI CXEMBL, 4 TAKXKE C TOUYKHU 3PEHUS
HOJIOTOBKU CXEMBI KAK YACTH KOHCTPYK-
TOPCKOM JIOKYMEHTALIUU, HACIOEHUE KOM-
TIOHEHTOB JIPYT HA APYyT'a HEJIOIIYCTUMO.

PaccMOTpHUM THIIMYHBIN IIPUMEP M3
JKU3HU CXEMOTEXHUKA: HAM HEOOXOUMO
HEePEIBUHYTh KOMIIOHEHT, KOTOPBIH yiKe
HAXOJUTCSI HA CXE€ME, Ha JIPYT'O€ MECTO
(cm. puc. 52).

B xo/1€e neperacKkuBaHus KOMIIOHEHTA
MBIIIKOM, Delta Design 11ojicka3sIiBaeT clie-
ITUAITHCTY O JOCTYITHOCTH TEKYIIETO I10JIO-
JKEHUs JUIsL pa3MelneHus: (CM. puc. 56).
IIpu 3TOM CHCTEMA HE IIPOCTO ITOKA3bI-
BA€T HEBO3MOKHOCTb Pa3MENIEHUs], HO
U IIMIIET €TI0 IPUYUHY — 00paTUTE BHU-
MaHHE Ha UH(POPMALUOHHYIO HAJIIHUCH
B BEPXHEI YaCTU PUCYHKA.

Hy wu, HakoHen, Mbl IepeaBura-
€M KOMIIOHEHT Ha HYKHOE HaM MECTO
(cm. puc. 5B).

O6paTuTe BHUMaHUE, YTO KPOME KOM-
HOHEHTA OBUIU IIEPEMENIEHBI U BCE €r0
JJEKTpUYECKUE coeauHeHusa. Ilpuuém
OHH OBUIM HE IIPOCTO IEPEMENIEHBI, HO
U AKKYPATHO IIPOJIOKEHBI.

CucremMa IIPOKJIAIBIBAECT JUHUU COE-
JUHEHUSI HA CXEME TAKHUM JKE 00pa3oM,
KAaKHUM IIPOKJIAJBIBAET JOPOXKKH HA IUIa-
T€, 06ECIIEYUBasI IIPU JTIOOOM JEHCTBUU
C KOMIIOHEHTOM (IIEpEMEIIEHHUE, IOBOPOT
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Puc. 6. ABTOMaTUYECKMNil PacHET pacnosioKeHusi NPOBOAHNKOB NP1 NOBOPOTE KOMNOHEHTa

M T.I1.) WIW JIMHUEHN COeJUHEHUA (IIPOKIA-
JbIBAHUE, U3MEHEHNUE I'€OMETPHUH U T.I1.)
JBA IIPUHIIAIIA:

@ BXO/I€ BBIIIOJTHEHUS OIIEPALIUU HE OyJeT
HUCIIOPYEH JIUCT IEKTPUIECKUX COC/TH-
HEHHIT IPOEKTA, IIOCKOJIBKY HUKOT/IA HE
OyzneT 06pa30BaHO HU OJHOT'O JIUITHE-
o COEUHEHUsI U HU OJHO He Oyjer
Pa30pPBaHO;

® BCE JIMHUHU COETUHEHUS OYAyT IIPOBE-
JIEHbI B COOTBETCTBUHU C TPEOOBAHU-
avu I'OCT u no Kparyafmemy IyTH
(cm. puc. 6a-r).

Takum 00Opa3oM, cucrema, Oaarojaa-
pA CBOEN NPOAYMAHHOCTH B MEJIOYAX,

CYIIECTBEHHO YKOHOMHUT BPEMsI CIICIIHA-

JINCTA IIPU PA3MENIEHUH KOMIIOHEHTA, €T'0
NEPEABYIKCHUU U IIPOKIAIIBAHUH TMHUN
3JIEKTPUYECKOI'O COCTUHEHUS Ha CXEME.
Bce pyruHHBIE OIIEpALIUU 11O AKKYpPAT-
HOMY PAaCIIOJIOKEHUIO YYACTKOB JIMHUH
COEIMHEHMUS 32 4esIoBeKa jenaer Delta
Design, 1 OHa e HE JOIyCKaeT HEKOP-
PEKTHOI'O COCTOSTHHS CXEMBL.

3AKNIOYEHUE

Bo BTOpPO¥ 4acTu CTaThu OYJET IIPO-
JOJLKEHO PAaCCMOTPEHHE  «MEJIOYer»
B paboTe pelaKTropa CXEM dJIeKTpuye-
CKUX IIPUHUMIIHAIBHBIX B cucTreme Delta
Design: pa6ora ¢ mUHaMU, peJaKTUPOBa-

G

HHEC CXEMBI U ID.

HosoctT™m vmpa News of the World HosBocTn Mmmpa

MeTpo MocCKBbI MONYYUT SNEKT-
poHHble 6unetbl oT «MukpoHa»
MAO «MuKpoH» cTano nobeauTenem oTKpbITo-
ro TeHaepa MYl «MoCKOBCKMA METPOMOSIUTEH>.
[Mo wutoram TeHpgepa «MWKpOH» 3aksio-
4un ¢ «MOCKOBCKUM METPOMNOSIMTEHOM» KOH-
TpakT Ha noctaeky B 2016—-2017 rr. 198,5 MnH

6ECKOHTaKTHbIX TPAHCMOPTHBIX KapT Ans Npo-
es[la naccaxvpos B METPO N HA3EMHOM TpaHc-
nopte. CTOMMOCTb KOHTpakTa cocTasuna
1,318 mnppg py6nen.

CornacHo ycrnoBusiM KOHTpakTa, «MUKpPOH»
06ecrneynT MOCKBUYEN NOEHTUDMKALMOHHLIMK
TPaHCMOPTHLIMK BUeTaMu TapuHOro MeHIo

«90 MUHYT», «EQuHBIN>, «[1poe3aHon 6unet
Ha rnposo3 1 mecTta 6araxa», «BpemeHHbIn
6unet», «BpemeHHbI 6UNET K TpaHCMOPTHOW
kapTe», «bunet ans nbrotHoro npoespa opra-
HM30BaHHbIX rpynn rpaxpaH B MockoBCKOM
METPOMOIUTEHE» N «A3PO+».
www.mikron.ru
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