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BBepeHue

Oxkono 30% Bcero konuyecTea kaHarloB CBS3W B BEAOMCTBEHHOW CETU CBSA3W 3M1EKTPOIHEPrETUKM
B HacTosiLlee BpeMs COCTaBNAT kaHamnbl BY cBA3u, ucnonb3ywlime B KavyecTBe cpedbl nepenayvv
curHanos dasbl Bo3ayLwHblx (BJT) unu kabenbHbix (KIMT) nuHui anektponepegaymn (J131), a Takke Tpockl
BJl. AkTuBHOe ucnonb3oBaHne kaHanoB BY cBA3M onpegensercs MX BbICOKOW HAAEXHOCTbIO U KX
cpaBHUTENbHOM AelieBusHon. B PO no BY kananam no JI3I nepepatotcs BCce BuAbl MHGOpmauuu,
HeobxoomMMon Ana ynpaeneHuss paboTonm 3JHeprocucteM u OOBbEAUHEHWUA 3HEpProcucTem, Kak B
HOpMarbHbIX pexumax paboTbl, Tak 1 NPU aBapUMHbIX CUTYaLIUSIX.

HapexHocTb M JOCTOBEPHOCTL nepedayn nHgopmaumm no BY kaHany B 3Ha4YMTENbHOM CTEMNEHN
onpefensieTca Tem, HaCKOMbKO COOTBETCTBYHOT HOpMam napameTpbl BY Tpakta, no koTopomy kaHan
opraHm3oBaH. B cBA3nM C 3TuM, BaXXHOW 3agaden SBNSIeTCS KOHTpOsfb kadectBa BY Tpakra. 3TtoT
KOHTPOIb OCYLLECTBMSIETCA NpoBefeHneM usmepeHun napametpoB BY Tpakta npu BBOAE KaHana B
3KCMMyaTaumio 1 NNaHOBbLIX UMM BHEMMAHOBbLIX NPOBEpKax ¢ NocneayLmnM aHann3om (MHTepnpeTaumen)
pe3ynbTatoB M3MepeHun. B pamkax aToro aHanmsa [OMmMKHO ObiTb onpeaerieHo COOTBETCTBYOT N
NU3MepeHHble 3Ha4YeHUs napameTpoB TpebyembiM, U, eCrv HET, TO BbIsIBIEHNE U YCTPaHEeHUe NPUYUHBI
OTKJTOHEHUS1 3HAYEHUI NapamMeTpoB OT TpebyeMblX.

AHanunzatop AnCom A-7/307 no3BonsieT NpoBOAUTb M3MEPEHUS YACTOTHbIX 3aBUCUMOCTEN BCEX
napametpoB BY Tpakta no JIOI m Takmx cocTaBnsaloWMX €ro 3femMeHToB, Kak, Hanpumep, BY
3arpagutens, unbTp npucoeavHeHus, BY kabenb, KoTopble HeoGXOAWMbI ONs OLEHKU KavecTBa
namepsiemoro obbekTa (Tpakrta unu anemMeHTa Tpakra). 3T napaMmeTpbl cneayoLlme:

Ona BY TpakTa B uenow:

e paboyee 3aTyxaHuwe TpakTa (He 3aBuCsllee OT HanpaBreHusl nepegayvn M3MepUTENbHOro
curHana);

* BXOAHOE COMPOTMBIIEHME TpaKTa W/WMKM 3aTyxaHWe HecornacoBaHHOCTWM TpakTa (pasHble npu
N3MEPEHUSIX C Pa3HbIX KOHLOB TPakTa).

Ona otaenbHbix 3nemeHToB BY Tpakta. Kak npasuno, oTAenbHO paccMaTtpyvBaeMbiMu
anemeHTamu BY tpakTta gasnsaiotca BY 3arpagutenu (BU3), domnbTpel npucoeauHenns (®I1) smecte ¢
koHaeHcatopoMm cesa3un (KC), BY kabenu n coeguHénHble BmecTte @I n BY kabenu. MNpu sTom:

i BY3 XapakrtepusyeTtcs YaCTOTHOM  3aBUCMMOCTbLIO  €ro conpoTuBneHna (MOJJ,yJ'IFl n
OEeNCTBUTENBbHOM N MHUMOW COCTaBNSAIOLLNX MOSIHOrO COI'IpOTI/IBJ'IeHI/IFl);

e O ¢ KC, BY kabenb no oTaoenbHOCTM M MNpU UX COEAMHEHUM BMECTE XapaKTepusylTcs
YaCTOTHOW 3aBUCUMOCTbIO paboyero 3aTyxaHusi W 3aTyxaHusi HEeCOrnacoBaHHOCTU  W/vnn
BXOZHOMO COMPOTUBIEHNS.

Mpy onpegeneHWn COOTBETCTBUS W3MEPEHHbIX 3HAYeHU napaMeTpoB TpebyembiM, BCTaéT
BOMPOC C 4YeM CpaBHMBaTb MOJIyY4EHHbIE MPU M3MEpPeHWsIX pesynbTaTtbl Af1S Toro, 4YTobbl peLuTb
COOTBETCTBYHOT OHM UMK HET TpeByeMbiM 3HAYEHUAM, W, ECMN HET, TO KaK BbIIBUTb U YCTPaHWUTb NPUYMHBI
OTKIIOHEHUS! U3MEPEHHbIX 3HaYEHU NapaMeTpoB OT TPeGyeMbIX.

B HacTosiLee BpeMsi 3TOT BOMPOC peLlaeTcs Creayowmum o6pasom:

Ona pe3ynbTaToB u3MepeHun napameTpoB BY Tpakta npousBogutcss CcpaBHEHWE
MaKkCMMarnbHOro M3 M3MEpPEHHbLIX B npedenax paboudmx norioc 4acToT KaHamna 3HayeHwur 3aTtyxaHus C
BEMNYMHOWN 3aTyxaHusi, OnNpedenéHHoro Ha OAHOW M3 4acToT B npegernax paboyen nonockl 4YacToT
KaHana C WCMONb30BaHMEM YMpPOLUEHHbIX METOA4OB pacyéTa. YacToTHble 3aBUCUMOCTW 3aTyXaHus
HeCornacoBaHHOCTU W/UIM BXOAHOIO COMPOTUBIIEHNS TpakTa 0ObIMHO BHE PaMOK CpaBHEHUS.

Ansa pesynbTtatoB n3amepeHun napametpoB BYU3 nponssoantcs cpaBHEHME MUHUMAITLHOIO U3
U3MEepeHHbIX B MNONOCe 3arpaxgeHusi 3Ha4YeHUW [OEeWCTBUTENbHOW  COCTaBMSHOLWEN  MNOMHOro
conpoTusnexHns BY3 ¢ HopMupyemMbiM 3Ha4YeHMEM.

Ansa pe3synbTtatoB namMepeHnn napametpoB ®I1 nponsBoguTca cpaBHEHNE MAKCUMAIIbHOIO U3
NU3MepeHHbIX B Mofnoce npornyckaHus 3HadeHwn paboyero 3aTyxaHusi C HOPMUPYEMbIM 3HaYeHUeM;
CpaBHEHWE MWHUMANbLHOrO U3 U3MEPEHHbIX B MNOMOCe MNPOMyCKaHWs 3HAYeHUN  3aTyxXxaHus
HeCcornacoBaHHOCTUN C HOPMUPYEMbIM 3HAYEHMEM.

Ona pe3synbTatoB uU3mepeHun napametpoB BY kabens npoussBoauTcs CpaBHEHWe
N3MEepPEHHbIX Ha PasHbIX YacToTax 3Ha4YeHn paboyero 3aTyxaHus ¢ pacdeTHbIM anst BY kabensa gaHHoro
TvNa v ANYHbI; CPaBHEHME U3MEPEHHbIX Ha pasHbIX YacTOTax 3HAYEHUN 3aTyXaHUs HECOrNTacOBaHHOCTU C
HOPMUPYEMbIM 3HAYEHMEM.

YKasaHHbI MeTof, NMPOBEpPKM KayecTBa namepsieMoro o6bekta, 0coGeHHO NpU OLieHKe KadyecTea
BY TpakTa, ABNsSeTcs OOCTaToYHO rpyGbiM. OH He JaéT BO3MOXHOCTM MPOBEdeHUs aHanua3a xapaktepa

Yacmo 1 —g3aumooeiicmeue «WinTrakt»u AnCom A-7/307 3



M3MEPEHHBIX YaCTOTHbIX 3aBMCUMOCTEN, 4YTO O0cOBeHHO BaxHO Ansa BY TakToB NO peanbHbIM
HeodHopodHbIM BJ1 1 npu noucke NpUYMH HECOOTBETCTBUS M3MEPEHHbIX NapaMeTpoB HOpMaM.

Hanbonee gocTtoBepHbIM MaTepuanom Ans CpaBHEHUS pe3ynbTaToB U3MEPEHUN N MPUHATUS Ha
OCHOBaHWM 3TOr0 CpPaBHEHUSI MPaBUMbHOINO pELUEeHMs O KavyecTBe U3MepsieMoro obbekTa sBnsieTcd
ncnonb3oBaHWe pe3ynbLTaToB COOTBETCTBYOLLEro pacyéta no nporpamme WinTrakt, anroputm koTopown B
HanbonbLlen cTeneHn yduTbiBaeT dmsmyeckue npoueccbl B HeopHopoaHblx JIOIM npu nepepayve BY
CUrHanoB, M OCOBEHHOCTM YaCTOTHBLIX 3aBUCUMOCTM U3MepsemMbix NapameTpoB BY Tpakta u ero
3IEMEHTOB.

BaxkHbIM NperMyLLIECTBOM UCMONb30BaHUS pe3ynbTaToB pacyéToB no nporpamme WinTrakt ans
aHanusa pesynbTaToB U3MEPEHWU SABNAETCA BO3MOXHOCTb MOAENUPOBaHWA B pacyéTHoi cxeme BY
TpakTa:

e owwmnbok B opraHmsaumm cxembl BY Tpakta (Hanpumep, owinMbO4YHOE NPUCOEAMHEHNE Ha pa3HbIX
koHuax BJ1 k pasHbim dasam, owmboyHas noaBecka 3arpaguTens B OTBETBMEHUM Ha Apyrow
(Hepabouyeit) base 1 Tomy NogobHoe)

e MOBPEXOEHUS TOro UM MHOTO 3rIEMEHTAa CXeMbl TpakTa (Hanpumep, BUY3, ®I1. KC, BY kabens).

3Ta BO3MOXHOCTb MO3BOJSISIET CYLIECTBEHHO OGNErYMTb M YCKOPUTb BbISIBIEHWE OLINGOK B
opraHusaummn cxembl TpakTa v NMoBPEXAEHHOIO 3fieMeHTa.

B HacTosiwem PykoBoacTBe paccmaTpuBaloTCs pekoMeHAauuu no npoBefeHUI0 pacyEToB Mo
nporpamme WinTrakt M MCNONb30BaHMIO pe3ynbTaToOB 3TUMX pPacYéToB MpU aHanuse pesynbTaToB
namepeHnn napametpoB BY Tpakta no JIOIT mn coctaBnswowmMx e€ro 3remMeHTOB, MNPOU3BEOEHHbIX
aHanusatopom A-7/307.

Bonpochbl, cBA3aHHble C pacyeTamy U u3MepeHusMu napameTpoB BY TpaktoB M aHanuMsom
NPVYMH OTKITOHEHUS 3TUX NMapaMeTpPoB OT XKefaeMblX 3HaYeHMIN OOCTaTOYHO CIOXHbI U TPeOYT 3HaHUS
TEOPEeTUYECKUX OCHOB pacnpoCTPaHEHUs CUrHaroB MO MHOFOMPOBOAHBIM HEOOHOPOAHBIM  JINMHUSAM
anekTponepeaayu.

Mpu >XenaHuM nonb3oBaTeNlb MOXET MO3HAKOMUTBCA C NUTepaTyporM Mo 3TUM BOMpocam,
00paTMBLUNCE K MEPEYUCTIEHHBIM HWXE MyOGnuKaumnsaM, B KOTOPbIX B TOW UMW MHOW Mepe STU BOMPOCHI
ocBelatotcd. pu aTom criegyeT umMeTb B BMAY, YTO KHUMM [1] n [2] npeaHasHadeHbl Ans 4OCTaTOvHO
NMOArOTOBIIEHHbIX YMTaTENEN, UMEKLUUX MHXEHepHoe obpasoBaHue. M3noxeHne B kHurax [5] un [6]
Npou3BefeHO Ha AOCTATOMHO MOMYNsSiPHOM YPOBHE (B TO XX€ BPEMSsi, OCHOBHbIE BOMPOCHI, CBA3aHHbLIE C
aHanM3oM napaMeTpoB, XapakTepuaywowmux BY TpakT, n pacyetoMm n M3MepeHneM 3TUX NapameTpoB,
paccMaTpuBaloTCs 4OCTAaTOYHO MOJSHO).

Cnucok nuTeparypbl
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HT® «BHepronporpecc», «OHepreTuk», 2001 r.
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1. HoBasa Bepcusa nporpammbl WinTrakt n eé paboTa c
aHanunsatopom AnCom A-7/307

1.1. OO6wwme cBegeHus

B HacToswem PykoBoactBe (4acTb 1) onucbiBalOTCA HoBble Bo3MoxHocTu 10 WinTrakt,
peann3oBaHHble ona obecneveHnsa ero paboTbl COBMECTHO € aHanmaaTtopom AnCom A-7/307, n gatoTcs
pekoMeHAauuMn no ero Ucnonb3oBaHuio. 2-9 vyactb PykoBoacTtea (O6wasa nHcTpykuma no «WinTrakt» n
«WinNoise») Takke MoxeT OblTb MCNONb3OBaHa — KakK CMAPaBOYHbIN MaTepuan npu COCTaBleHUn
pacyéTHbIX cxem BY TpakToB.

- bes BBOoga koga aktuBauum, [10
@ Ycranoexa nporpamm WinTrakt » WinNoise [&J WinTrakt pa60T'§eT B.D. ,D,eMOHCTngWIOHHOM

YcTaHaeNWEaSMan NpaorpaMmMa pexume, bes BO3MOXHOCTU BbINOJTHEHUA
—— ® WinTrakt  © WinhNoise pacyeTa TpakTa. [lna nonHoueHHol paboTsl MO
' HeobXxo4MMO NPOBECTU aKTUBaLUUI, 3anycTuB B
nanke WinTrakt dpann TNSetup.exe, n ykasas B
OKHe WHCTannsTopa HOMep npuobpeTeHHon
li nMueHsunM 1 naponb. B ToW e nanke gorkeH

HaxoauTbcesa dann diskiDdll.dIl.

KDHTpDﬂbHDE caoeoQ

. \02‘(“ H{F1HE-OTWA-AACM-ZHAL

Wl hT

. ol
Wl

! '.!“"“ Horep AMUEH3MK

Mapone
[Ona nonydyeHnss napons HeobxoguMmo

[nA NoAYYEHKMA Napona OSPATUTECE K NOCTABWMKY, oTnpaBnTb Ha 3MEKTPOHHbIN agpec
COOGWME BMY KOHTROALHOE CNOED M HOMER MULEH3 M 000 «AHanuTuk-TC» (sales@analytic.ru wnu

info@analytic.ru) «kOHTponbHoe croBo» (M3
Ok | Cancel ‘ Help ‘ OKHa  WHCTannsTopa), a Takke Homep

NpUoBpeTEHHON NULEH3NN.

B aktuBupoBaHHOM konuu [1O WinTrakt Hagnuce «[leMOHCTpauMOHHas BepcUsi» B OKHe
«CnpaBka — O nporpamMmme...» JOMKHa U3BMEHUTLCA Ha «JIMLLEH3NOHHAsH Konnsi».

1.2. CoBmecTHOe ucnonb3oBaHue NO WinTrakt u aHanusatopa AnCom A-7/307

Mpn wncnonb3oBaHmm 1O WinTrakt coBmecTHO ¢ aHanu3atopom AnCom  A-7/307
obecneunmBaeTcs 3aKOHYEHHOE pELUEHUE: WHCTPYMEHTapuin ONsi ONepaTUBHOMO KOHTPOMS WM nowucka
HeucnpaBHOCTeW napaMmeTpoB BY-TpakTa n ero anemeHToB.

1.2.1. OkcnopT pesynbtaTtoB pacyeTa 10 WinTrakt B popmat ans AnCom A-7/307

Pesynbtatel pacuyeta [1O WinTrakt npegctaBnsawTcs B BuAe WABGNOHOB YAaCTOTHbLIX
XapaKTepUCTUK  3MNEeKTPUYECKMX MapamMeTpoB TpakToB U obopygoBaHus, MOMeLLaeMbIX B
BblIOpaHHy0/CO34aHHY0 MONb3oBaTeniemM nanky, M WUCMofb3yeMbiX ANis MOCcneayloLllero 3Jkcrnopta B
ynpaenisowee MO aHanmszatopa AnCom A-7/307. HaGop wabnoHoB (Ha3BaHMe M paclUMpeHne)
cnepywouwue:

e AYX pab_szatyx.7af;

e AHC_3aTyx_Hecorn_cnesa.7af;
e AHC_3aTyx_Hecorn_cnpasa.7af;
e AHc_zatyx_Hecorn_cnesa.7kf;
e AHC_3aTyx_Hecorn_cnpasa.7kf;
e Z_mMopynb_BX_conp_cnesa.7zf;
e Z Mopynb_BX_conp_cnpasa.7zf;
e R_pencts_Bx_conp_cnesa.7zf;
 R_pencts_Bx_conp_cnpasa.7zf;
e X_ MHWUM_BX_conp_cnesa.7zf;

e X_MHUMM_BX_conp_cnpa.a.7zf;
e ®a3_yron_Bx_conp_cnesa.7pf;
e ®as_yron_Bx_conp_cnpaea.7pf
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CoxpaHeHuve WabroHOB 4acTOTHbLIX XapakKTEPUCTMK PacCYMTaHHbIX MapamMeTpoB NPOM3BOAUTCSA
no komaHae «®awin — CoxpaHutb WabnoHbl» B okHe «Pe3ynbTaTthl pacyeta» MO WinTrakt.

i
4 PeayneTatsl pacueta e s —
P ——

Qaiin | Pepaxivposanve [Mpocmotp Bua Cnpaska

Meuatk... u_| ’_J

Mpocmotp Meuatn

a\WinTrakt\PyroeogcTeo WinTrakt\dair
WinTrakt\Sagaun\basa.trb

CoXpaHUTh WaBAoHbI OpyM MapajuienbHoM cOimoxeHm"

T or 06.02.09 21:43

MapameTpel neyatv

3aKpLITe OKHO

SaTyxXaHKe M MCKa®eHMe DDYINOBODO BPEMEeHM SalasSIhEBaHNA

YacToTa SaTyxaHne 3SanasObBaHUe
i pils] MCER
40.00 34.112 0.19423
40.25 34.122 0.21006
40.50 34.209 0.22147
40.75 34.51 0.22345
41.00 35.094 0.21565

1.2.2. mnopT pe3ynbTaToB pacyeta B AnCom A-7/307 u3 NO WinTrakt

WUmnopTtupyemass B ynpasnswowem MO AnCom A-7/307 (M3 coxpaHeHHbix B 1O WinTrakt
LWabroHoB (MacokK)) pacyeTHas xapakTepucTuka oTobpaxaeTcs B okHe ynpasnstowero O aHanusaTtopa
AnCom A-7/307 — Hapsiy C U3MePSIEMON B peXnme peanbHOro BpEMEHU XapakTepPUCTUKON.

B ynpaenstowem MO AnCom A-7/307, B OKHE KaXX4Oro M3MepsieMOro napameTpa 4epe3 MeHH
«CurHanel — HacTpovika napameTpoB» MOXHO NMOMMMO U3MEPSIEMON XapakTEPUCTUKM 3arpy3nTb 40 ABYX
pacyeTHbIX LWABMOHOB — C MCMONb30BaHMEM MexaHuama BBoga HopMm («Hopma cHusy» u «Hopma
CBepXy»).

[ocTynHble K 3arpy3ke Ansg uM3MepsieMoro napameTtpa paccumTaHHble B 1O WinTrakt
XapaKTepUCTUKN — OToDpakaloTcsl B OKHE «BbIbop Macku», BbI3bIBAEMOro Npu BbIOOpe HOPMbI («CBEPXY»
U «CHU3Y» — HE CYLLEeCTBEHHO) ANS AaHHOro napameTpa.

B okHe «Bbibopa macku» B CMMCKe OOCTYMHbIX MAcOK OTOOpaxaloTcs WabnoHbl, XapakTepHble
ons BblbpaHHoro napameTpa. Heobxogumo, TEM HE MeHee, BHUMATENbHO BblIOMpaTh HY>KHbI LLIAOSIOH,
MCXoas Kak U3 U3MepUTENbHON 3adaun (mapameTpa), Tak U U3 onMcaTenbHOro Ha3BaHus WabrnoHa.

#7 CynepCen - Hactpoiika napametpos EI@
Napamern AHanME| Mpo- | Bpem. |Texct. EE:th Hopra [ it
NapaMe TOKON |AMAT. | OKHO | o pe | ChisY 4

CenexkTHeHo ab 0 v v . -

CenexktveHo B8, AEM0 ™ v #p Buibop mack [éj

Yacrorakly | IV r | e JlocTynHue Macku: BLifpaHHbIE MaCKM:

Curnan abrl r =3 v r [~ -40 R_aeficTe_gx_conp_cnesa | |R_aeficte_Bx_conp_cnesa
R e

Jaryxanme ab r |— r r o ¥ MHHRM_EX_CONP_CNesa. ﬂ
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0Ons npvBeaeHusi 3arpykeHHbIX pPacYETHbIX XapakTepUCTWK K BWAy INWHWUA, a Takke WHOro
penakTMpoBaHWs MOMb30BaTENbCKUX HACTPOEK rpadhKoB — HEOOX0AMMO B Mone rpaduka ABOVIHbIM HaXaTueMm
NEBON KHOMKN MbILLM BbI3BaTb KOHTEKCTHOE MEHH0, BbibpaTh nosvumto "Hopma ceepxy” unm "Hopma chmsy”, u B
OKHe «HacTpoika Macku» yKasaTb TUM MacKu «IIMHUS».
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MoapobHoe onvcaHne paboTbl ¢ WwabnoHamu (Mackamu) npvBedeHo B PYKOBOACTBE MO aKchnyaTaumm
aHanmsaTtopa AnCom A-7/307 «YacTb 2. PaboTa nog ynpaeneHMeM NepcoHanbHOr0 KOMMboTepas.
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2. O6wwme opraHn3aumMoHHbie peKoMeHAauuum

[na BO3MOXHOCTM COMOCTaBEHUsa pe3ynbTaToB M3MepeHun aHanusatopom AnCom A-7/307 ¢
pesynbTatamu pac4étos no nporpamme WinTrakt n ncnonb3oBaHusi 3TOr0 CONOCTaBMNeHUs ANg aHanmsa
MoMyYeHHbIX pe3ynbTaToB, pekoMeHayeTcs umeTb 6ubnmoTeky, cocToswyo u3 Habopa nanok. Kaxagas
narnka AofmkHa OTHOCUTBLCS K OOHOMY M3 UMERLLUMXCA B 3KCNnyaTauumn kaHanos. B nanke pekomeHayetcs
XpaHuTb hannbl C pesynbTaTaMmy M3MEpPEHUn, NpomsBedéHHbIX Ansa BY Tpakta paccmaTtpuBaemMoro
kaHana aHanusatopom AnCom A-7/307, n pac4étoB no nporpamme WinTrakt. Mo Mepe BBOoAa HOBbIX
KaHanoB 6mbnuoTeka AOMKHA NOMNONHATHLCS.

M3mepeHusa MoryT kacaTbcs kak camoro BY TpakTta, Tak u otaensHo B3aToro obopyanosaHusa (BY3
n ®I1 ¢ BY kabenewm), ncnone3yemoro ansi opraHnsauum BY Tpakta paccmartprBaemoro KkaHana.

Kpome Toro, B nanke pekomeHayetcs pacnonaratb davin (B nobom ygobHOM Ansi npocMoTpa
BBEAEHHbIX JaHHbIX hopmaTe), B KOTOPOM JOIDKHbI COAEPXKATLCA CriefyoLne AaHHble:

e Cxewma B4 TpakTa c ykasaHuem gnsi kaxxgon us BJ1, Bxogsawmx B cxemy BY Tpakra:

O Tuna annapartypbl kaHanoB BY cBaA3n, paboTamowmx no  kaxgom u3  das
paccmaTtpuBaemon BJ1 ¢ ykasaHnem nonoc paboymx 4actoT nepegadyn/npnéma;

0 TUNOB MPOMEXYTOYHbIX onop BJl (ncnonmb3dyembix Ha 6onblien yactn anudbl BIl) c
koopAnHaTamun noasecku das 1 TPOCOB Ha ONope U ykasaHuem HanmeHoBaHusA das (A,B
n C) n Tpocos (T1, T2)
KOHCTPYKUMM 1 TUMbI NPOBOAOB (a3 U TPOCOB;

cxema TpaHcnosvumm a3 M TPOCOB C yKasaHuem pfAnuvH ydactkoB BJ1  mexay
TPaHCMO3ULNSAMM:

CXeMa 3a3emMiieHna TpoCOB;

oTBeTBreHus ot BJ1 (ecnn oHM ecTb) C yKkazaHMEM PacCTOAHWIA 40 MeCTa UX BKIOYEHUS U
ONVH OTBETBIIEHUN;

O TunoB M cxeM HacTtporkum BY3, &I n PP, a Takke TmnoB u anvH BY kabenen,
YCTaHOBIEHHbIX Ha KaXaomn us as paccmaTpusaembix BJ1.

e [lepedveHb NpoBeaEHHbBIX N3MEPEHUI C YKa3aHUEM OIS KaXA0ro U3 n3aMepeHui aatbl U yCrioBUi
ero nposefeHus (C HasBaHueM dpanna, B KOTOPOM MOMELLeHbl pesynbTaTbl nsmepeHun). Mpu
3TOM HeobxoAMMO ykasbiBaTb BCE YCIOBUSA, NMPU KOTOPbIX N3MEPEHUS MPOBOAWUIMCH, N KOTOPbIE
HeoOX0AMMO y4uTbIBaTb MPW aHanu3e pesynbTaTtoB uaMepeHun. [Ond namepeHuin napameTposB
BY TpakTa B Lenom aTo:

0 TemnepaTtypa BO34YyXa;
0 noroga (6e3 ocagkoB, 4OXAOb, CHET, rONonéa nnm N3mMopocs);

MpumeyaHune: pOns  BO3MOXHOCTM  OOCTOBEPHOIO  COMOCTaBMEHUS  pe3ynbTaToB
NU3MepEeHNin C pedynbTaTamMmu pacye€ToB, U3MEPEHUS, UCMNOSb3yeMble B JanbHeNweM ans
COMOCTaBIIEHNs, PEKOMEHAYETCA NPON3BOANTL NPW OTCYTCTBMU OCaAKOB B BUAE CHera u
npy OTCYTCTBMM rofonéga wunuM wmsMoposn. 3JTo TpeboBaHwe ob6ycnaBnMBaeTcs
TPYQHOCTbIO MONyYeHUs1 OOCTOBEPHbIX AaHHbiX no anvHe BJl, Ha koTopon BO Bpems
N3MEpPEHWN LLEN CHEr UNM NpUCYTCTBOBan rosionén (M3mMoposb), U AaHHbLIX MO CTEHKE
rononéna unv n3Moposu.

0 KOMMyTaUMOHHOe cocTosiHme BJ1 (BkntoyeHa B paboTy, OTKMOYEHA M U30MMpOBaHa Mo
KOHL,aM, OTKITIOYEHA M 3a3eMIieHa Nno KoHLam 1 T.4.).
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3. OcobeHHOCTU 3aA4aHUA NCXOAHbLIX AaHHbIX MPU
c¢opmupoBaHuum channoB ans pacyéeta napamertpos BY
TpaKTa KaHasna B Lefiom

dopmupoBaHune avna nporpammbl WinTrakt ons npoBefeHUs COOTBETCTBYHOLLMX pacyéToB
npoun3BoaUTCA ANA KaXaoro M3 paccMaTtpuBaemblx TpakTtoB. dopmupoBaHue danna u 3agaHus
UCXOAHbIX AaHHbIX onucbiBaeTcda B HELP nporpammbl U JokymeHTe «PykoBOACTBO MO MOMNb30BaHUIO
nporpaMmmamm  «Tpakt» u «Noise»». B pgaHHOM pasgene oroBapuBaltoTCA TOMNbKO HEKOTOpble
0COBEHHOCTU 3TOro 3aJaHus.

3.1. OO6wwme coobpaxeHusn

Anroputm, no Kotopomy pabotaeT nporpamma WinTrakt, 4OCTAaTOMHO afeKBaTHO OMWCbIBaET
npoLiecchbl npoucxogsiine npu nepegade curHanos no BY tpaktam, opraHM3oBaHHbIM N0 HEOAHOPOAHbLIM
MHoronpoBoAHbiM JIOIM. Pesynbratel pacyéta no 3TOM nporpaMmme MHOrokpaTtHo anpobupoBanuch
n3MepeHnsaMn MoaanbHbIX napaMmeTpoB MHoronpoBoaHbix BJ1 110 — 1150 kB n napameTtpoB BY TpakToB
no 3TUM FIMHUAM.

Mpn mncnomnb3oBaHUM 3TOW MporpamMmbl ANS OuUeHKU KadectBa BY Tpakta no pesynbTatam
n3MepeHu napameTpoB 3TOro TpakTa bonblioe BHUMaHWe crneayeT yaensatb JOCTOBEPHOCTM BBOAMMbIX
Onsa pacyéta NCXoaHbIX AaHHbIX. CrieAyeT NOMHUTb, YTO YeM Borbliue NCXOAHbIE AaHHblE COOTBETCTBYIOT
peanbHOCTW, TeM 6Gonblle pesynbTaTbl pacyéToB ByayT COOTBETCTBOBaTb pe3ynbTaTtaM U3MepeHun u
Tem Bonee TOYHbIM ByaeT aHanu3 pe3ynbTaToB N3MEPEHUI U BbIBOAbI U3 3TOr0 aHanmsa.

3.2. basoBble gaHHbIe 3agaun

B 6a30Bbix JaHHbIX 3a4a4yu, KOTOpbIE 3anoNHAITCA B Havane dopMmpoBaHus cxeMbl BY TpakTa,
Hapsgy C OpPYrMMU daHHbIMM  BBOOATCS AaHHble O Hanvuuy rpo3o3awuTHbIX TpocoB Ha BJ1 TpakTa.
PekomeHayeTcsa 3agaBaTbh Hanuume Tpocos Ha BJl Tonbko B criyyae, ecniv oHu npoBoasiume. CtanbHble
TPOCbl MNPaKTUYECKM He BAUKAIOT Ha YCMNOBMS  PacnpoCTpaHeHus MexaydasHbiX MOAanbHbIX
COCTaBMSAOLUX U UX HANMYNE MOXHO UFHOPMPOBAThL (Y4MCMO TPOCOB YyKasbiBaTb paBHbIM 0).

3.3. WcxopHble AaaHHble no anemeHTaM YIP no KoHuam TpakTa

Mpn pacdyétax napametpoB BY Tpakta B UenoMm, NpOU3BOOUMBIX AN COMOCTaBfEHUNA
pe3ynbTaToB pacyéTa U M3MepeHur, No oboMM KOoHUaM TpakTa Bcerga BBoasTcst anemeHTbl YIP. C
MOMOLLIbIO 3TOr0 3fIEMEHTa OMMCHLIBAOTCA BCE pearibHO MOAKMYEHHbIe K npoBogam BJ1 (dbasam um
Tpocam) ®I1 c ux cxemamu, Bknovas koHaeHcatopbl cBasn (KC) n BY kabenu. Mpu atom Harpyska BY
kabens onsa «paboyero» npoeoga (kaxgoro u3 paboynx NpoBOLOB ANst CXEMbl NPOBOA — NPOBOA UK ABa
nposofa — 3emMng) 3agaércsa pasHon 75 Om, a ana BY kabenen «Hepaboumx» npoBoaoB - paBHom 10
KOM (cuuTas, 4yTo pearnbHas annapaTtypa YNIoTHEHUS, NOAKMOYEHHAsA K aTumM PI1, nmeeT Ha vyacToTax,
ONS KOTOPbIX NMPOU3BOAUIIUCL U3MEPEHMS N MPOU3BOAUTCS PACYET, BbICOKOE BXOAHOE COMPOTUBIIEHUE).
B arton xe 3aknagke 3agjaérca «dasupoBka» (TO e€CTb COOTBETCTBME MPUHATBLIX NPU Hymepauuu
npoeofoB BJ1 HomepoB a3 1 TpocoB mx 0b6o3HaveHuam (ans das — A, B n C, a gnsa tpocos T1 un T2).
3710 3agaHne Hafo caenaTb Tak, YToObl ycTaHoBEeHHble Ol Obiny NogkmtoYeHbl k asam (Tpocam) ¢ TeM
HaVMeHOBaHMeM, K KOTOPbIM OHW peanbHO MOAKMIOYEHbI B HAType.

YKkasaHve nonsgpHocTn obMoTOK TpaHcdopmaTopa B MCXOAHbIX AaHHbIX no O umeeT cmbicn
TOnNbKO Npu 3agaHun O, BknioveHHbIX Ha BY o06xoae npomexxytoyvHown M/CrT.
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3.4.

MUcxoaHble AaHHbIe MO IMHUAM

Mpu 3agaHun UcxodHbIX AaHHbIX No BJT HeoGxoanmo yunTbiBaTh crieaytoliue npasuna:

Hymepauyus nposodos Ha orope BJI. MNpwn BbIbOpe nocrnefoBaTenbHOCTM B HyMepauum NpoBO4OB
HeobXxo4MMO MOMHUTbL, YTO CHavana LOMXHbl ObiTb NPOHYMepoBaHbl Bce ¢ha3bl, a NOTOM BCe
Tpockl. [Ins obLwHOCTN pekoMeHayeTca HymepoBaThb hasbl ogHouenHbix BJl cnesa Hanpaso (no
MX PacrosioKEHUIO Ha onope), a Ansa ApyxuenHoix BJ1 ¢ BepTukanbHbIM pacnonoxeHnem gas —
CBEepXy BHM3 CHavana ans ogHow (nepsBoK) uenu, a NoToMm — A51s ApYron Lenu.

3adaHue dnuHbl BJ1. MNorpelwHocTs 3agaHns anuHel BJT He gomkHa npeBbiwaTth 0,5%.

3adaHue cmpernbi nposeca nposodos. CTpena npoBeca NPOBOAOB 3aBUCUT OT TemrepaTypbl
OKpyxarLlero Bosgyxa. [ns BO3MOXHOCTM [OCTOBEPHOIO COMOCTaBMIEHUS pe3yrnbTaToB
pacyéToB C pesynbTaTamMu M3MEpPeHWI, cTpena npoBeca a3 [OIbkHa 3adaBaTbCsA Ans Ton
TemnepaTypbl, kKoTopas Oblna npu NPoOBEAEHUN U3MEPEHWN.

3adaHue ydenbHO20 conpomuerieHus1 3emsu. Y aensHoe conpoTueneHme 3emnm (p,) 3agaetca no
UMEKLLMMCA OaHHbIM WK, ecnn KX HeT, No pekoMeHpaumsm HELP. Ecnn no umetowmmcs
OaHHbIM yaernbHOe COMPOTUBIIEHNE 3EMITM CUNBHO pa3nuyaeTcs BAosb Tpaccel BJl, To nmeetcs
[Be BO3MOXHOCTHY 3a4aHus yoenbHOro conpoTueneHus semnu aton BJl:

o BJl 3agaeTcss HecKkOnMbKMMM ydyacTkamMu C ANMHAMU W yAenNbHbIMUA COMPOTUBIEHUSMM
semmm (L u p,), onpegensieMbiMM B COOTBETCTBMW C [HaHHbIMU MO  yAerbHOMY
COMPOTUBIIEHMIO 3eMIM Ha pasHbiX yyacTkax BJl.

0 Bl 3agaeTcs ogHMM y4acTKOM C YCpPEAHEHHbIM 3HaYeHWEM YOerNbHOrO COMpPOTUBIEHUS
3eMInu, KoTopoe onpeaensieTcs kak

Pszzlql—./zl—.

raoe gnvHa L OTHOCUTCA K i-My y4acTKy BIl, Ha KOTOPOM 3Ha4veHune ynernbHOoro
COonpoTuBIeHna 3emMinmn paBHO ;.

Yuyem nepuoduyeckux HeoOHopoOHocmel JuHuu. [llepuogmnyeckme HEOOHOPOLHOCTU JIMHUM
(3aknagka «HeogOpPOAHOCTU») HEOOXOAMMO YUNTbLIBATh B CNEAYIOLLMX CryYasX:

0 Ana AaByxuenHbix BJ1 ¢ BepTuKanbHbIM pacnonoxeHuem a3 nwGoro knacca
HanpPsHKeHUs;

0 Aana ogHouenHbix BJl 500 kB u Bbiwe ¢ WM30NMPOBaAHHLIMU MNPOBOAALMNMU
rpo3o3aWmTHLIMU TpocaMu. TpPoCkbl B 3TOM Crnydae, UCNONb3yTCA ANS opraHvM3auuu
kaHanos BY cBa3u;

0 Aansa ogHouenHbix BJ1 220 kB n Bbiwe ¢ npoBOAALMMY FPO303aLUUTHBIMU TPOCaAMMU
C BCTPOEHHbLIMU ONTOBOJIOKOHHbLIMU Kabenamu (OKIT). Takue Tpochl 3a3eMnstoTcs
Ka)XOOM ornope M  UCMOMb3ylTCA ANs OopraHusaumMm umndpoBbIX KaHanoB CBA3M MO
ONTMYECKMM Kabensm, BCTPOEHHbIM B TPOC.

Bo Bcex aTux cnyyvyadax onsa yqéTa nepmnogn4yeckmx HGO,EI,HOpO,D,HOCTeIZ JIMHUN peKkoMeHayeTCA

BblbMpaTh «y4éT BNUSHMS OMOpP» NPU YUCMEe paccMaTpuBaeMblX NPONEToB, paBHbIM 1. Tpebyemas
BeNnnuMHa cpedHen OnuHbl NponeTa MOXET ObiTb onpefeneHa Kak 4YacTtHoe OT AeneHusa AnuHbl BJT Ha
YMCIO OMNOpP Ha ATOW NNHUU, YMEHbLUEHHOE Ha 1.

Tpebyemasa ana pacyéta matpuua BAMSHUA OMopbl (C €€ MNOMOLLbI MNPOU3BOAMTCA YYET

N3MeHeHNs1 COBCTBEHHbIX U B3anuMHbIX eMKOCTeln nposoaos BJ1 B6rM3u onop) Ana nepsbix ABYX Criyyaes
paccuuTbiBaeTcs no nporpamme Tower (Heobxoaumo obpaTuTb BHUMaHUe Ha TO, YTODbI pacrnonoxeHue
WU HymepaLums NpoBOAOB Ha ornope, npuHsaTas B nporpammax WinTrakt u Tower 6binv oamnHakoBbl). B
nocregHeM crnydyae matpuua BNUSHUS OMNOpPbl 3a4aeTCs HYrNeBOW, a COMPOTMBIIEHUSA YTEYKM Ha Onopy
3apatoTca paBHbiMu Ans ¢as - 100 MOm, a ang Tpocos - 10 Om.
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3.5. Cnocobbl 3apgaHua BY3:
BY3, nmetowmecsa B cxeme BY TpakTta, MOryT GbiTb BBEAEHbLI B PACUYETHYIO CXEMY CreaytoLLInM
obpasowm:

BY3, BKNIOYEHHbIE MO KOHLAM TpakKTa WNM Ha KOHLUEe OTBETBMEHWs, MCMOMb3yemMoro Ans
opraHusaumm cBs3n, 3agatTcs ¢ nomouwbio anemeHta WC (WyHTupyowee ConpoTuBneHue)
nmmbo anemeHta OTB (OTBeTBneHue), B COCTaB KOTOporo Bxoaut anemeHT [1C
(MocnepoBaTenbHoe ConpoTuBEHME).

B cny4yae HeobxoQMMoCTK 3agaHuns 0ByXx BY3, nocnegoBatenbHO BKMAKOYEHHLIX B npoBoA, 310
OOJHKHO Npou3BOAUTBLCA C MNOMOLLUBbIO 3JN1IEeMEHTa OTB. Cxema OTBETBMEHMA O0MKHA B 3TOM
Ccny4yae COCTOoATb U3 ABYX nocrnenoBaTtesfibHO BKIMHOYEHHbIX 3N1EMEHTOB TuUna MNC, B kaxgom 13
KOTOpPbIX OnNnCbiBaeTCcA OgnH U3 BKIMIOYEHHbIX B 3aJaHHbIN nposoa BYS.

BY3, BknoueHHble B kakown nNnbo cpedHen YyacTu NuHUM (HanpuMmep, B Hayane OTBETBNEHUS, He
NCnonb3yemoro Ans opraHu3aLmm cBasn), 3agatoTcs ¢ nomoLlbio anemeHTa MNC.

3agaHne BY3 ¢ nomoupbto anemenToB LLC, OTB n NC nmetoT HekoTopble 0COOEHHOCTMU:

3apgaHue ¢ nomouwbio LLUC. B atom cnyyae B napameTpax LLUC gomkHa ObiTb BeiOpaHa onuus
«3arpagutenb». YcCTaHOBneHHble B Tpakte BY3 pgomkHbl OblTb  BBeAeHbl  Mexay
COOTBETCTBYIOLLMM TMPOBOOOM U «3eMNEW» (ToYka «3emns» HasBaHa Tak ycrnoBHo. OHa
CTaHOBUTCSH TOYKOM C HYMeBbIM MNoTeHumanom (T.e. 3eMIién) TONMbKO MpU OTCYTCTBUM Y4YéTa
émkoctm M/CT).

Ona npoBogoB, B koTopblx BY3 He ycTaHOBReHbl, HEOOGXOAMMO MeXAy KaxabiM M3 3TUX
npoBoAOB M «3eMnén» BBecTu BY3 Tuna «OksuBaneHt K3» (ecnn atoro He cpenatsb,
«Hepaboyme» nposofa BJ1 6yayT nsonuposaHbl). ECnv B OKOLLKE «y4MTbIBATb SKBUBANEHTHYHO
€MKOCTb MOACTaHUMM» ranoyvky He nocTaBuTb, TO NuHMA 3a BY3 Oyper 3asemneHa (B aTOM
cnydae Todka «3emMns» OygeT coeguHeHa € TOYKOW HyneBoro noteHuumana). Ecnu ranouky
nocTaBuTb, TO Kaxpas u3 a3 BJl 3a BU3 Gyger HarpyxeHa Ha SKBMBANEHTHYK EMKOCTb
nogctaHuum (IM/CT), koTOpasa gormkHa OblTb BBEAEHA B UCXOAHbIX AaHHbIX (B 9TOM Cry4yae Todka
«3EeMNsi» KaXKOoro U3 NpoBoaoB OyaeT coeauHeHa C HyNeBbLIM MOTEHUMANOM Yepes KOHAeHcaTop
C 3aflaHHON EMKOCTbIO).

3apaHue ¢ nomouwbto [IC. B atom cnyyae yctaHOBnNeHHble B TpakTte BY3 pgomkHbl ObiTb
BBeJEeHbl B COOTBETCTBYIOLLE NpoBoda. [ns npoBogoB, B KOTOpbix BU3 He ycTaHOBREHb!, HU4ero
BBOOUTb HE HaAo.

3apgaHue ¢ nomouwbio OTB. B 3Tom cnyyae cxema OTBETBNEHMSI COCTOUT M3 anemeHToB [1C,
KoTopble onucbiBaloT BY3, a koHel oTBeTBneHus (kak u B criydyae npegcrtaeneHus BY3 c
nomowibto LIC) pormkeH ObiITb ¢ nomowpto anemeHTa «HAIM» nMbO HarpyxeH Ha €eMKOCTb
koHueBow N/CT, nnbo 3a3emneH.

Mpumepbl cnocoboB 3agaHns BY3 no koHuam TpakTta v B OTBETBMIEHUW MpUBEOEHbl B dhanne

«O6paboTka» (cm. MpunoxeHne — Gannbl ons WinTrakt).

3.6.

UcxoaHble faHHbIe NO 3KBMBANIeHTHOWM EMKOCTM NOACTaHUMMU

EmkocTb c60pHbIX WWH noacTaHumm (M/CT) TpebyeTcs 3aaasaTh Npy ONUCaHUN:
e Harpysku Ha KOHLiE OTBETBIIEHMS;

e éMKocTM cOopHbIX WuH /CT B MecTe 06xoaa;

e émkocTtu N/CT no KoHUam TpakTa.
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Harpy3ka Ha KOHLle OTBEeTBJIEHUA

Harpyska Ha KOHLle OTBETBMeHMs 3aJaeTcsd C nomollblo anemeHta «HAI». B aTom anemeHTe
MOXHO BblOpaTb BapuaHT Harpy3ku OTBETBNEHWS Ha BxoaHoe conpoTtuerieHue [1/CT wnnu BapuaHTbl
pexnma n3onMpoBaHHOM NN 3a3emMneHHon BJT Ha kOHLEe OTBETBNEHUA.

[na Hanbonee pacnpoCTpaHEHHOIO crny4vasi, korga K BKIIHOYEHHOW Ha KOHLE OTBETBIIEHUS
M/Ct nogxogut (Ha paccMaTpUBAEMOM HaMpsPKeHUM) TONMbKO OAHA OAHOUEeNHas IvHuS,
BxogHoe conpotuenieHne M/CT aKkBMBaNeHTUPYETCS EMKOCTLIO, OMNPEAENeHHON kak cymma
eMKocTen  COOpHbIX  LMH  paccMaTpuBaeMoro  HamnpsikeHUs U BbICOKOBOJSIbTHOMO
o6opynoBaHusi, NOAKMIOYEHHOO K 3TMM WnHaM. Kak npaBuno, ee MOXHO NpUHMMaTb PaBHOM
3000 no.

Pexumbl wnsonuposaHHoro (XX) wnu 3asemneHHoro (K3) Ha KkoHUe OTBeTBNEHUS
NCNOMb3yloTCH MpW onpedeneHun 3aTtyxaHua TpakTa, Ans COMOCTaBMEHUsA C pesynbTaTtamu
N3MepeHu, NPOU3BEAEHHbLIX MPU 3TUX KOMMYTaLMOHHbLIX COCTOsIHUIA BJ1.

Mpumep 3agaHus cxembl U pacyeToB TpakTa C OAHOLEMHbIM OTBETBIIEHNEM, HarpyXeHHbIM
Ha BxogHoe conpoTtmeneHue [1/CT, akBmBaneHTnpyemoe emkocTbto 3000 nd, nokasaH B
danne «oTB1» (cM. MpunoxeHwne).

Korga k BKMOYEHHOW Ha KoHue otBeTBrieHusa [1/CT nogxoant (Ha paccmaTpuBaeMoMm
HanpsbkeHMU) TONbKO OAHa ABYXUENHas NUHWSA, NpyU pacyeTe C BapuaHTOM Harpysku
OTBETBIEHUS Ha BxogHoe conpoTtuerieHue [1/CT, nepen anemeHTom «HAIM» Heobxogumo
BKMOUYUTL anemMeHT LC. 3TOT anemeHT akBmBaneHTupyeT obuime cbopHble wiuHbl [1/CT, Ha
KOTOPbIX COEOMHAITCA OOHOMMEHHbIE (hasbl pasHbix uenen BJl. Ero MoxHo 3agaTb Manbim
conpoTtusneHnem (Hanp., 0,1 Om), BKNIOYEHHbIM MEXAY COOTBETCTBYIOLLMMN (hazamMu nepBom
W BTOPOM Lenu AByXUEnHOW nuHuu. [lpu 9TOM, C Y4€TOM TOro, 4YTO EMKOCTU [BYX
COEOMHEHHbLIX BMECTE OAHOUMEHHLIX (has, BKIOYEHbl napannenbHo, emkocTb [1/CT gomkHa
3ajaBaTbCs B [ABa pa3a MeHbLue (To ecTb 1500n®).

Mpumep 3agaHnsA CXeMbl M pacyeToB TpakTa C ABYXUENHbIM OTBETBIIEHUEM, Harpy>XeHHbIM
Ha BxopHoe conpotueneHue [/CT, akBuBaneHTUpyemoe emkocTbio 3000 nd, nokasaH B
darine «ot2» (cM. MpunoxeHne — ®annebl ana WinTrakt).

Korga k MN/CT oTBETBNEHUS HA paccMaTpMBAaEMOM HaMpPSPKEHUN MOAXOASAT HECKOBbKO JTIMHUNA,
onpefeneHne BxogHoro conpotusneHuns M/CT 3aTpyaHEHO M pekoMeHayeTcs Npov3BOAUTb
namepeHna n pacyetbl anga pexunmoB XX 1 K3 Ha koHUe oTBeTBneHus. Ecnu xxe namepeHus
nponssoaaTca B pabodem coctosHum BJl, To pekomeHayetcs B anemeHTe HAI BbibupaTtb
pexum K3.

BxogHoe conpoTtusneHue [1/Ct B mecTe o6xoaa

[na Haubonee pacnpocTpaHeHHoro crniyyas, korga k /Ct obxoga Ha paccmaTpuBaeMoMm
HanpshKeHUN MNOAXOAST TONMbKO ABE NMHUKM, MO KOTOpbIM obpasyeTcs TpakT Cc 06xoaom,
BxogHoe conpoTueneHne [1/CT 3KBUMBaANEHTUPYETCS €MKOCTbi. BenuumHa aTonm eMkocTu
onpefensieTcd Kak CymMMa €eMKOCTEeW COOpPHbIX LUMH M BbICOKOBOMbLTHOrO 060pyaoBaHus,
pacnonoxeHHoro Ha OPY paccmatpuBaemoro HanpsbkeHus gaHHow [M1/Ct. Kak npasuno, ee
MOXHO NpuHMMaTh pasHon 5000 nd.

Ecnn Ha M/CTt obxopa, OpraHM3oBaHHOIO MexXady fMHUAMM OOHOrO Krnacca HanpshKeHus,
KpOMe IMHUIN, NO KOTOpbiM obpasyeTcss TpakT ¢ 0BxoOoM, eCTb elle U Apyrue nuHuM,
BxogHoe conpoTtueneHue [1/CT Henb3s 3KBMBaANEeHTMPOBaATb €MKOCTbl. B 3aTom cnydae
emkocTb [1/CT MOXHO 3agaBaTb paBHOWM 10° n®, 4TO paBHOCUIMBHO 3agaHUD Marnoro
3Ha4YeHus BxogHoro conpoTuenenus MN/Ct.

Ecnn ob6xoa opraHusoBaH Mexay NMMHUSIMW Pas3HOro Kracca HanpshkeHusi, emkoctb [M/CT
MOXHO 3afaBaTb paBHOi 10° N®, YTO PABHOCMILHO 3aAaHMI0 OTCYTCTBUSI KOHAYKTUBHOWA
cBsA3n Mexay daszamMm JIMHUIA, NO KOTOPbIM OPraHn3yeTcst TPakT C 0OXO40M.

BxogHoe conpoTtuBneHue MN/CT no KOHUAM TpaKTa

Ecnu IMN/CT koHua TpakTa TynukoBas (TO €CTb, UMeKLlasd Ha JaHHOM HanpsKeHUU TOMbKO
paccmaTpvBaeMylo JIMHUIO), TO BXOAHOEe conpoTuBrieHne Takon [1/CT akBuBaneHTUpyeTcs
eMKoCTbto. Kak npaBuno, 3Ty eMKOCTb MOXHO npuHMMaTth pasHon 3000 nd.

Ecnm T/CT B KOHUe Tpakta 31O TpaH3uTHasa [1/CT, uMmelowas Ha paccMaTpuBaeMoMm
HaMNpPsPKEHUN HECKONbKO IMHUNM, BXOAHOe conpoTuBrieHue aton [M/CT mano v, B nepsom
NPUBNUXKEHUN, MOXeT BbITb NPUHATO paBHbIM HyM0 (pexxuMm K3, akBMBaneHTMpyoLmMn Manoe
3Ha4yeHue BxogHoro conpoTusrnenus MN/Cr).
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3.7. WcxopHble AaHHbIe MO TPAHCNO3ULUMN.

OnemeHT Tp (TpaHcnosuums) MOXeT BBOAUTLCA HE TOMNbKO AN OTOOpaxeHus peanbHowm
TpaHcno3uuuun as, Tpocos (npu BJT) unn akpaHos (npw KIl), HO 1 Anga gpyrux uenen, Hanpumep, Ans
YCTaHOBIEHUSA COOTBETCTBUS HAUMEHOBaHUA ha3 NPUHATON UX HyMepaLum Ha onope.

3.8. WUcxopgHble gaHHbIe NO YacTOTaM pacyéTa.

[nanasoH 4acToT, B KOTOPOM HeOoOGXoAMMO MPOM3BOAUTL pacyETbl (@ Tak Xe U U3MepeHus),
OOMmKeH ObITb AOCTAaTOYHO WMPOKMM. XKenaTtenbHo, YTobbl OH COOTBETCTBOBAI NOfIoce YacToT, obLien
ans nonockl 3anupanusa BY3 mn nonockl nponyckaHusa O, 3To faéT BO3MOXHOCTb MONYYUTb OAHHbIE,
No3BOISIIOLLME NPOU3BOANTL O0nee TOYHBIN aHanM3 NoMyYeHHbIX YaCTOTHLIX 3aBMCMMOCTEN N3MepPSAEMbIX
napameTpoB. ATO 0OCOOEHHO BaXKHO NpY NOUCKE NPUYNH «HEYOO0BNETBOPUTENBHBLIX» 3aBUCUMOCTEN.

LWar no vactoTe, C KOTOpPbIM HEOOXOAMMO MNPOM3BOAUTL pPaCYETbl (M3MEPEHMUS), LOIDKEH
HasHa4yaTbCA TakMM, 4YTOObI JOCTATOYMHO XOpOLWO 06pMCcOoBaTb YaCTOTHblE 3aBUCMMOCTU 3aTyxaHus u
BXOQHOr0 COMPOTUBIEHMS (3aTyxaHWsi HecornacoBaHHOCTW) TpakTa. [pu Bbibope Lwara no vactoTe, ¢
KOTOPbIM MPOU3BOAMTCS PacyET (M3MepPeHUE), criefyeT yunTbiBaTb, YTO OCHOBHOW MPUYNHON U3MEHEHUS
3aTyxaHus M BXOOHOrO COMPOTUBIEHUS TpakTa NMpU OTHOCUTENbHO HEOOMbLIOM W3MEHEHWW 4acTOTbl
SIBNSIETCA HanuMuMe OTPaKEHHbIX OT MECT HapylleHMsi OAHOPOAHOCTU JNMHWMIA BOJSH, MPUBOASALMX K
nepuoanyeckoMy M3MEHEHUIO 3aTyxaHUs U BXOOHOrO COMPOTMBIIEHMS TpakTa MeXay MakCMMarbHbIM U
MUHUMarbHbIM 3HAYEHUSIMMU.

Bbi6op wara no yactote He0GX0AMMO NMPOU3BOANTE C YYETOM CXEMbI TPaKTa.

Ona tpaktoB no BJ1 35-110 kB ¢ OTHOCMTENbHO KOPOTKMMKU AnuHamu BJl Tpebyembin war no
YacTtoTe HeobxoauMO onpeaensitb U3 BbIPAKEHUS:

A = 15
waea Z L

roe > L — cymmapHas AnuHa BO34yLHbIX IMHUIA, BXOOSALWMX B OCHOBHYIO BETBb CXEMbl TPaKTa, KM.

Ona TpakToB MO ANMHHOM TpaHcnoHupoBaHHon BJ1 HanpsbkeHvem 500 kB u Bblwe pacyér
(M3mMepeHmnst) MOXXHO NPOM3BOANUTL C OOMbLUMM LLIAroM Mo YacToTe, OJHAKO HE PEKOMEHAYETCsl 3TOT Lar
BblOMpaTb MeHbLue, Yem 1 kI,

, Ky,
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4. Ocob6eHHOCTU 3aA4aHUA UCXOAHbIX AAaHHbLIX NpU
copmupoBaHuum channa gna pacyéra napameTpos
otaenbHO B3ATbIX BU3 n ®I1 ¢ BY kabenem

[na conoctaBneHus pesynbTaTtoB M3MepPeHUs napameTpoB OTAeNbHO B3ATbiX BU3 n O ¢ ux
pacyéTHbIMM 3HAYEeHUSIMU NCMONb3YIOTCS CreLnansHoO cocTaBneHHble B nporpamme WinTrakt pacyéTtHble
CXeMbl, OnuMcaHHble Hke. Tunbl 1 cxeMbl paccmatpuBaemblx BU3 n &I ¢ BY kabenem BBOAATCS B 3TH
CXeMbl, KaK NMoKa3aHo HUXe.

4.1. Cxema gns pacuyéTta napameTtpoB BY3

dann nporpammbl WinTrakt «npoBepka BY3» co cxemoi gns pacyéta Moayns MosfHoro
conpoTtuBnexHnss BU3 n ero akTMBHOM M peakTUBHOM COCTaBNANLWMX OaH B MPUITOXEHUU. OTa cxema
no3BonsieT onpeaennTb 4acTOTHblE 3aBUCMMOCTWM napameTpoB BYU3 gns pasHbix tunos BY3 (umcno
BBOAMMbIX BY3 — po wectun). BUY3, napameTpbl KOTOPbIX HAOO paccyuTaTb, BBOOAATCH B NPOU3BOMbHbIN
nposog B anemeHTe C 2.

N3 pesynbTaToB pacyéta AOSIKHbI WCMOMb30BAaThCA TOMbKO pe3ynbTaThl pacyéta BXOAHOro
COMPOTUBIIEHUS CripaBa (MK CrieBa), KOTOpble B pacCMaTpMBaEMON CXxemMe paBHbl ConpoTuBreHno BY3.
Bce ocrtanbHble paccuvTbiBaeMble MPOrpaMMoi napameTpbl (3aTyxaHue, 3anasgbliBaHue, 3aTyxaHuve
HecornacoBaHHOCTM) He AOJKHbI NPUHMMAaTLCA BO BHUMaHuMeE!

Jnana3oH 4acToT M wWwar no 4actote, C KOTOPbIM HeEOBXOAMMO NPOM3BOAWUTL PaCYETHI
(n3mepeHuns), [OOIMKEeH HasHayaTbCsl Takum, 4TOObl [OCTAaTOYMHO XOpowo obpucoBaTb MNoOsiocy
3arpaxgeHus BY3.

4.2. Cxema gnsa pacuyéta napametpoB ®I1 n ®I1 c BY kabenem

dann nporpammbl WinTrakt «npoBepka ®l» ¢ npeacTaBneHHON B 3TOM dhainne cneundmyeckomn
cxemomn npusenéH B MNMpunoxeHnn. 3Ta cxema no3BonsaeT onpeaennTb YacToTHbIE 3aBUCMMOCTM Bcex BY
napameTtpoB Ol (paboyee 3aTyxaHue, 3aTyxaHwe HECOrracoBaHHOCTW CO CTOpoHbl BY kabens mn co
CTOPOHbI NIUHUN 1 BXOAHbIE CONPOTUBMEHMS CO CTOPOHbI BY kabensi 1 co CTOPOHbI NUHUN) ANst Pa3HbIX
TunoB ®l1. Yucno BeogmMbix B cxemy DI ¢ pasHbiMu Tunamu - go wectun. G, napameTpbl KOTOPLIX HAOO0
paccuuTaTtb, BBOASATCS cnefyloLmum obpasom:

e B anemeHTe «O06Xx 3» B 3aknagke «cxembl obxofa» B pasfene «nocre noacTaHuum»,
«unbTP» ANs Npou3BOSibHO BbIOpaHHOro npoeofa (1A, 1B, 1C, 2A, 2B wunu 2C) BBOAATCSA
ncxogHble AaHHbIe CXeMbl paccmaTtpuaemoro Ofl.

« B anemeHTe «KH 4» gnsi BbibpaHHOro npoBoaa BBECTU TpebyeMyto BENNYMHY HOMUHATBHOTO
conpotmBneHuns ®I co CTOPOHbI NMMHMM B COOTBETCTBUN C Tabnuuen:

HomunHaneHoe HanpsibkeHue BJ1, kB 220 330 500 750
N MeHee n 6onee
o 4
Yucno npoBogoB B pacLuensieHHon dase 1 2 3 1 Gonee
ConpotusneHus Harpy3sku, Om 450 330 310 280
MpumeyaHus:

1) Bce ocTanbHble UCXOOHbIE AaHHble (KPOME OroBOPEHHbLIX Bbile), 3adaHHble BO BCeX
3N1leMeHTax cxemMbl panna «npoBepka ®l1» N3mMeHATLCH He AOMXKHbI!

2) MNMpun HeobxoaumocTu nposepkn O coBmecTHO ¢ BY kabenem, Tun n gnvHa kabens BBOASATCS
TaMm Xe, rae BBOAATCA napameTpbl paccmatpusaemoro ®f1 (B 3aknagke «cxembl 06xoga» B pasfene
«mnocrne noacTaHumm», «kabenb»).

[OvnanasoH 4actoT M wWar no YyacToTe, C KOTOPbIM HEOBXOAMMO MPOU3BOAUTL PaCHETHI
(M3mepeHunst), [OMKEH HasHavaTbCd TakuM, 4TOObI [OO0CTAaTOMHO Xopowo obpucoBatb MOMocy
nponyckaHus ®rl.
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5. OcobGeHHOCTU conocTaBJIeHUA pe3ynbTaToOB PAacCyYE€TOB C
pesynbTaTamMu U3MepPEeHUHU

5.1. Onsa BY tpakTa

OcobeHHOCTM conocTaBreHnst pe3ynbTaToB pacyEToB napameTpoB BY Tpakta ¢ pesynbTatamm
N3MEPEHNA 3TUX NapaMeTPOB BbITEKAIOT M3 OCOOEHHOCTEN YaCTOTHbIX 3aBMCUMOCTEN napameTtpoB BY
TPaKTOB, Ha XxapakTep KOTOPbIX BIIUSAIOT BOSHbI, OTPAXXEHHbIE OT MECT HapyLLeHnsi ogHopoaHocTw B

B BY TpakTte B cOCTaB KOTOPOro BXOAWT TOnbko ogHa BJ1 gnuHom L, KM, uMeeTca OBe TOYKM
HapyLweHus ogHopoaHocTu BJ1 — e€ Havano n eé koHeu. B 3ToM cnyyae OTpaX€HHble BOMHbI BbI3blBalOT
nepuoanyeckoe M3MEHEeHMe 3aTyxaHusi U BXOAHOro COMPOTMBIIEHUS TpakTa OT MakCMMarbHbIX [0
MUHUManbHbIX 3HayeHun. NHTepBan Af mexpgy yactoTamu CO CMEXHbIMA MakCMMyMOM Y MUHUMYMOM
onpegenseTcsa NpMoNMKEHHbIM BbIPaXXEHNEM:

75
Af =22y,
L

Mpegnonoxmm, 4To ANMHA NMHUM 3adaHa B UCXOAHbIX AaHHbIX paBHOW 50 kM, a Ha camom aene
paBHa 50.25 kv (TO ecTb MOrpeLHOCTb 3agaHnsa anuHbl coctaensieT Bcero 0,5%).

CpaBHum AYX BY TpakToB, NOnyYeHHbIe Ans ykasaHHbIX AnvH Bl (cMoTpu pucyHoK). M3 pucyHka
MOXHO YBMAOETb, YTO Aaxe Takoe Hebornblloe pasnuyune B ANMHAX MOXeT B onpeaenéHHon obnactu
4YacToT NPMBECTM K TOMY, YTO Ha 4actoTax, COOTBETCTBYIOLUMX MaKkCVMyMmy napameTpa Ansd NvHUK
anvHon 50,25 kM, Ha nuHUKM grvHon 50 km HabnogaeTcs MUHUMYM 3TOro NapaMeTpa, U HaobopoT.

E . Xk | e
: / \o/ ;

a) obnactb 60-68 kl'y 6) obnactb 180-188 kl'y B) obnactb 292-300 k'L
Mpumepbl AYX TpakTa no BJ1 gnvHon 50 km (kpacHasa nuHms) n 50,25 kM (CUHAS NHKSA) B pasHbIX
obnacTsax obLero YacToTHOro AnanasoHa,

B Tpaktax c Gornee CrnoXxHOM CXeMOW C YMCIIOM MEeCT HapylleHus opHopoaHoctu BJ1 6onblue,
yem 2 (Hanpumep, TpakT Cc oTBeTBMNeHMeM, obxonom u 1.4.) AUX Tpakta umeet 6onee CrnoxHyo opmy u
BNUSAHME NOrPELLUHOCTU B 3a4aHWM ANVH OAHOPOAHbIX yYacTkoB BJ1 Toxxe 6onee cnoxHoe.

MoaToMy Mpu conocTaBfieHMM pe3ynbTaToOB U3MEPEHUA U PacYETOB pelleHne O UX XOopoLlem
COBMageHny OOJMPKHO MPUMHUMATbLCS Ha OCHOBaHUM CPaBHEHWUS] YAaCTOTHOW 3aBUCMMOCTU CpeaHuX (Mexay
MakCMMarnbHbIMU U  MWHUMMAanbHbIMK) 3HAYEHUA un3MepsemMoro napameTpa U obuiero xapakrepa
YaCTOTHOW 3aBUCMMOCTU 3TOro napametpa. OcobeHHO 3TO cnpaBeannBo And TpakTos no BJT1 35-110 kB ¢
KOPOTKUMM FIUHUAMMU.

B Tpakte no TpaHcnoHnpoBaHHown BJ1 HanpskeHnem 500 kB u Bbiwe gnvHa NUHUK, BXOASLWEN B
TpaKT, Kak npaBwno, Benuka. [103TOMy BAWSHME OTPaXEHHbIX BOMIH Ha MapameTpbl 3TUX TPaKTOB
3HauuTENbHO ocnabneHo 13 3a O6OMbLIOrO 3aTyXxaHWs OTPaKEHHbIX BOSH. [Ns TakMx TPakToB pelleHne o
CTeneHn COOTBETCTBUSA PaCHETHLIX NapaMeTpoB U3MEPEHHbBIM yrpoLLaeTcs.
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5.2. Onsa anemeHToB BY TpakTta (BY3 n ®I ¢ KC n BY kabenem)

B conoctaBneHun pesynbTaTtoB M3MEPEHUN C pes3ynbTaTaMy PacYETOB MNapamMeTpoB TaKMX
oTAenbHO B3ATbIX anemeHToB BY TpakTta, kak BY3 n &1 ¢ KC (6e3 BY kabens vnn ¢ HUM) HUKaAKUX
ocobeHHocTeln HeT. pu mncnpaeHbix BY3, O n BY kabenel namepeHHble 4acTOTHblE 3aBMCMMOCTU
paccmaTpvBaeMbiX NapaMeTpoB AOMMKHbI COBNadaTb C pacyYETHbIMU. He3HauntenbHoe pasnuyne MoxeT
OblTb TONMBbKO 3@ CYET MOrPELIHOCTU pearnlbHO McMnofb3yeMblx B cxemax BY3 u Ol émkocten
KOHOEHCAaTOpPOB M UHAYKTUBHOCTUN KaTyLleK MHAYKTUBHOCTEN OTHOCUTENBHO UX HOMUHATBHBIX 3HAYEHWNA.

BHUMAHUE! OononHuTenbHYO TeEXHUYECKYIO noaaepxKy Bbl MoxeTe nonyyunTb
Nno 3N1eKTPOHHOM NnouyTe y paspaboTyumka:

yuri-shka@yandex.ru

WkapuH KOpuii Nasnosuny
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