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Ha3HaueHue cuctembl «BECTA»

BubpoanarHoctnyeckas cuctema «BECTA» aBnseTca COBPEMEHHOMN 3KCNEepPTHOM
KOMMNbIOTEPHOI NPOrpPammoit, NO3BOAAOWEN B aBTOMATUYECKOM PeXKMME
NPOBOANTb aHaNM3 NepBUYHOM MHPOopMauuM U GOPMUPOBATL ANArHOCTUYECKOE
3aK/04eHMe.

Cuctema «BECTA» npefHasHayeHa 41 onpegeneHus KayecTsa NPeccoBKM
06MOTOK M MarHUTONPOBOAA MAC/NOHAMNONHEHHbIX TPAHCHOPMATOPOB.
MN3mepeHne BubpaLMmM, MO KOTOPOI onpesenseTcs KayecTBO NPECCOBKY,
NpPoOM3BOAMTCA Ha NOBEPXHOCTM 6aKa TpaHCcPopmaTopa 6e3 OTKNHYEHMS OT
nuTatoLLen cetu. MoaHbIM UMKA n3mepeHua (418 cTaHgapTHOro TpexdasHoro
ABYyX 06MOTOYHOro TpaHchopmaTopa) BKAtOYAET B cebA ABa LMKNA U3MEPEHUS
BM6paLMKN B ABEHAALLATU TOYKAX Ha NOBEPXHOCTU BaKka. OAnH UMKA
NPOM3BOAMUTCA B PEKMME XOI0CTOrO X043 TpaHchopmaTopa, a BTOPOW npu
paboTe TpaHcpopmaTopa nog HarpysKom, KkenatenbHo 6onee 50 %.

Cuctema «BECTA» no3Bo/ifieT NPOU3BOANTL ANArHOCTMKY KauecTBa NPeCcCoBKM
06MOTOK 1 MarHUTOMNpPOBOAA 1 N0 OAHOMY LMKAY 3amepa Bubpaumm nog
HarpysKom, Npu 3TOM AMarHOCTMPYETCA KauecTBO NPECCOBKN MarHUTOMNPOBOAa,
HO NOrpPeLIHOCTb AMArHOCTUKM CYLLLEECTBEHHO BO3pacTaer.

JononHutenbHo cuctema «BECTA» no3sonsaeT NnpoBoAUTb ANATHOCTUKY
COCTOAHWA MaC/IOHACOCOB.



diMRUS Becra

YcraHoBKa N0 Becta

CocTtaB noctaBku cucrembl «BECTA»

CtaHAapTHaA nocTaBKa BUbpoamarHoctnyeckon cuctemol « BECTA» BKAtOYaET B
ceba:

1. TMepeHocHbIN pernctpaTop BubpocurHanos mapku «Vibro Vision-2»
KOMNaHUW BMbpo-LleHTp. 3TO 0A4HOKAHA/bHbIA ManorabapuTHbIN
npmnbop No3BoAsSET NPON3BECTU 3amMepbl BUOpaLMM Ha BaKe U COXPaHUTb
B CBOEW NAaMATU AaHHble CNEKTPOB BUOPOCUTHANOB MO
TpaHchopmaTopam. [lanee sTn CUrHasbl NEPECHINAOTCA B KOMNbIOTEP U
XpaHATcA B 6ase AaHHbIX MPOrpammbl.

2. JkcneptHas cuctema «BECTA», BKAtovaeT B ceba 6a3y AaHHbIX U
cneunanbHyo ANarHoCTUYECKYHO CUCTEMY.

3. PyKoBOACTBO Nosb3oBaTens npubopa v nporpammbl «BECTA».

Bo3mo¥KHa M MMHMMaIbHaA NocTaBka cuctemol «BECTA», KoTopas He byaet
BK/ItO4aTb B ce6A NepeHOCHbIN PerncTpaTop BU6POCUIrHanoB. ITOT BapMaHT
MOXET ObITb MCMONb30BAH B TOM C/Iy4ae, KOr4a y No/b30BaTeNs YKe UMeeTcs
aHanM3aTop BMO6POCUrHaN0B KoMNaHUW Bubpo-LleHTp, napameTpbl KOTOPOTo
NO3BOJIAIOT €r0 UCNOb30BaHMe ¢ cucTemolt «BECTA». Bo3morKHa NocTaBKa ¢
OPYrMM PErncTpaTopom BM6pOCHMrHanos, Hanpumep «AnaHa-2M».

MuHMManbHble TeXHUYeckue TpeboBaHMUA K NporpaMmmHo-annapaTHbIM
cpeAcTBam, Ha KOTopble ycTaHaBnueaetca NO

o npoueccop Intel Pentium nnu Bbiwe
. 0O3Y He meHee 4 T6;
o cB060OAHOE MECTO Ha XKeCcTKOM Aucke — He meHee 1 T6;
. BMAEOCUCTEMA C pa3pelleHnem He xy*ke 1920x1080 Touek (Full HD);
o onepalyMoHHasA CUCTEMA, O4HA U3:
o} Windows 10
o} Windows 11
o] Astra Linux Common Edition


https://vibrocenter.ru/vibrovision2.html
https://vibrocenter.ru/
https://vibrocenter.ru/diana2m.html
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o Alt Linux Workstation
o PEQ OC «Paboyvan cTaHums»
o ROSA Fresh Desktop

Windows 10 1 11

MO TecTnpoBanock nog 64-6utHoimun Bepcusmmu OC:

o Windows 10

o Windows 11

[nAa ycTaHOBKM 3anycTute damn:

vesta8-8.0-Setup.exe

Mpasa AoMMHUCTpaTOpa He TpebytoTca.

Mo-ymonyaHuio Nporpamma ycTaHaB/AMBAETCA B KaTanor nosb3osaTens:
C:\Users\USER_NAME\vesta8

Mocne ycTaHOBKM Nporpamma co3gaéT ap/bik Ha paboyem cTone.

Apatisep USB

[na paboTbl ¢ Hawmmm npubopamu, NOAKNOUYEHHBIMU MO USB HYXHO
ycTaHoBuUTb gpansep libUSB:

https://dimrus.ru/software/vcusb.zip

Linux
MO TecTnpoBanock nog 64-6utHboimun Bepcnsammu OC:
. Astra Linux Common Edition 2.12

https://wiki.astralinux.ru/pages/viewpage.action?pageld=37290417

. Alt Linux Workstation 10.1

https://getalt.org/ru/alt-workstation/

. PE, OC «Pabouvas ctaHuma» 7.3.3 MUROM


https://dimrus.ru/software/vcusb.zip
https://wiki.astralinux.ru/pages/viewpage.action?pageId=37290417
https://getalt.org/ru/alt-workstation/
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https://redos.red-soft.ru/product/downloads/
J ROSA Fresh Desktop 12.4

https://www.rosalinux.ru/rosa-linux-download-links/

[ns ycTaHOBKM 3anycTuTe dain:

vesta8-8.0-Linux-x86_64-Install

MpaBa AoMMHUCTPaTOpa He TpebytoTcs.

Ecnu dalin He 3anyckaeTcs, yCTaHOBUTE emy NpaBa AOCTYNa -rWXr-Xr-x:
chmod 755 vesta8-8.0-Linux-x86_64-Install

Mo-ymonyaHuWio Nporpamma yCTaHaB/IMBAETCA B KaTaslor No/ib3oBaTens:
/home/USER_NAME/vesta8

Mocne ycTaHOBKM NpoOrpamma co3gaéT ap/ibik Ha paboyem cTone.

Apatisep USB

[na paboTbl ¢ HalwMMK Npubopamu, NoaKAtoYeHHbIMM Mo USB HyxkeH apaneep
libUSB. O6bIYHO, OH Yy3Ke YCTaHOBJIEH B CUCTEME.

Ecnu ero HeT, TO ycTaHaBAMBAETCA KOMaHAoM (TpebytoTca Mpasa
ApgMuHUCTpaTOpa):

su -c "apt-get install libusb"
nnu
sudo apt-get install libusb-1.0

YT106bI paspelmnTb NOAKAOYEHME K HaWwWnm npubopam no USB TpebyeTcs
nponucatb B cuctemy dainn:

vc_dimrus.rules
daiin nexxuT B KaTasore ¢ yCTaHOB/AIEHHOM nNporpammont Becta. Ero cogepxumoe:

SUBSYSTEM=="usb", ATTRS{idVendor}=="0441", ATTRS{idProduct}=="51c9",
MODE="0666"


https://redos.red-soft.ru/product/downloads/
https://www.rosalinux.ru/rosa-linux-download-links/
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SUBSYSTEM=="usb_device", ATTRS{idVendor}=="0441",
ATTRS{idProduct}=="51c9", MODE="0666"

CKonupyiiTe ero B KaTanor:

/etc/udev/rules.d/

W BKIOYMTE KOMaHAOoM (TpebytoTca MpaBa AamMMHUCTpaTopa):

sudo cp /home/USER_NAME/vesta8/vc_dimrus.rules /etc/udev/rules.d/
sudo udevadm control --reload-rules

unm

su -c "cp /home/USER_NAME/vesta8/vc_dimrus.rules /etc/udev/rules.d/"

su -c “udevadm control --reload-rules”

KonuposaHue basbl [laHHbIX u3 ctapoi sepcuu MO Becta

Ana paboTbl ¢ yKe nmetowleiica basoi [aHHbIX 3aMepoB CKONMpyliTe BeCb
KaTanor

Vesta/BASE
B KaTa/ior HOBOM MPOrpammbl
/home/USER_NAME/vesta8/base

Mocne 3anycka nporpaMma KOHBEPTUPYET HEKOTopble $halibl B CBOM HOBbIN
dopmarT 1 Bce 3amepbl NOABATCA B Nporpamme.

CTpyKTypa XpaHeHUa uHopmaumm B 6a3e AaHHbIX

OCHOBHOW UCNONHAEMbIN aitn NporpaMmmbl XpaHUTCA B 4OMALLHEM KaTanore
no/sb3oBaTena B nogkaTanore vesta8. 3to ¢aiin vesta.exe gna Windows nam
¢alin vesta B Linux. B KopHEBOM KaTaniore NporpamMmbl MMEIOTCA KaTaioru

e base — npeaHasHayeH A41A XpaHeHua nHGopmaumnm 1 3aMepos
e config — daltnbl HacTpoek nporpammel
e languages — nepesog MHTepdelica NporpaMmsl Ha PasHble A3bIKM

[na Kaxkao ctaHumm (Lexa, noapasgeneHnn, 3aBoaa), Ha KOTopo
pacnonaraeTtcsa KOHTpoaupyemoe obopyaoBaHue, B AgupekTopun “base”



diMRUS Becra

NpPOrpaMmmoi aBTOMaTUYECKM CO34at0TCA ANPEKTOPUN CTaHLMI. CKONBbKO
Pa3/IMYHbIX CTaHUMI NO/b30BaTENb BBEAET B NPOrPaMMy, CTO/IbKO byaeT
CO34aHO OTAE/NbHbIX ANPEKTOPUIM, HAUMHAIOLWMNXCA C NOAYEPKMBAHUA. BHYTpH
KaXkOoM AMPEKTOPUM CTAHLUMM ecTb KopHeBon daiin ctaHuum “plant.infx”,
KOTOPbIN XPaHMT CNPaBOYHYO MHPOPMaLMIO NO CTaHLMKU. ECAn ero NpocmMoTpeTb
06bIYHbIM TEKCTOBLIM PeAaKTOPOM, TO B 3aro/IOBKE MOKHO YBUAETb
HaMMeHoBaHMWe cTaHuuKn. OcTanbHan MHOPMALMA ABNSETCA CYKebHOM ans
nporpammbl. MI3meHsATb HUYero B 3Tom daiinie Henb3ss!

Ecnun gupeKToputo CTaHUMM NOAHOCTbIO CKONMMPOBATb U NepPeHecTn Ha Apyroi
KOMMNblOTEp, TO Nporpamma byaeT HopMasibHO € 3TOM CTaHUMel paboTaTb U Ha
ApYyrom KomnbtoTepe. Ecnn gupekToputo CTaHuMM NOAHOCTbIO YA4AUTD - BCA
MHPOpMaLMA MO KOHTPO/IMPYEMOMY 060PYA0BaAHUIO AAHHOM CTaHUUM
noTtepseTcs.

[Ons Kaxaoro TpaHcpopmaTopa B AMPEKTOPUM CTaHLMM NPOTrPammMoin
aBTOMATUYECKM CO34aETCA OTAE/bHbIM NogkaTanor TpaHcpopmaTopa,
HauYMHaLWNICA ¢ noaYepKkuBaHmA. CKONbKO TPaHCHOPMaTOPOB AaHHOM CTaHLUMK
KOHTPO/IMPYETCA NPOrPaMMoli, CTO/IbKO byaeT co34aH0o NOAKaTaIoroB.

BHyTpu Kaxkgoro noakartanora TpaHchopmaTopa ecTb KopHeBol daiin
TpaHchopmaTopa “object.infx”, KOTOPbIN XPaHUT CNPaBOYHYIO MHOPMALMIO NO
TpaHcpopmaTopy. Ecim ero npocmoTpeTb 06bI4YHbIM TEKCTOBLIM PEAAKTOPOM, TO
B 3ar0/I0BKE MOXKHO YBUAETb HAMMEHOBaHWe, Gpaiin nacnopTa u gpyryto
cnyxebHyto uHdopmaumio. U3ameHaTb HUYero B aTom daiine Henb3a! Ecnum
KaTanor TpaHchopmaTopa yaanuTb, Bca MHGOpMaLmMsa no sTomy TpaHchopmaTopy
notepsetca. B nogkatanore TpaHchopmaTopa TaKKe XpPaHATCA 3amepbl M0 3TOMY
TpaHchopmaTopy.

Bce daiinbl 3amepoB UMEIOT cneLmnanbHble HaMMeHOBaHUA TUNa
“m3021025.001”, “m3021025.002” nnmn “m3021026.001". HayanbHas 6yksa “m”
B HAMMEHOBAHNWN FOBOPMUT O TOM, YTO 3TO 3amep. Lindpbl B HaMMeHoBaHUM
obo3HaualoT cneaytoulee: 3 - NPU3HaK ABaauaTtb NePBOro BeKa B IETOCUNCAEHUN,
02 - aBe nocnegHue undpbl roaa, 10 - mecay, 25 - gata NpoBeAeHUA 3amepa.
Ecnu B 3TOT A€Hb NPOBOANACA OAUH 3aMep, TO 3TO MOXKHO ONpeaennTb No
pacwmpeHuto panna. Pacwmpenume daiina “.001” namn “.002” rosopuTt o Tom,
KaKol HoMep 3TOro 3amepa B AHe, Koraa npoBoANANCE USMEPEHUS, YTO 3TO
3amep.

CTaHAAPTHO OPraHM3aLMOHHasA CTPYKTYpa CTaHLMM NOJIb30BATE/IA YKAAAbIBAETCA
B [,Ba YPOBHSA - CTaHLMA U TpaHchopmaTop. Mpu 3Tom obLLee KoMYecTBo

10
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YPOBHEW XpaHEHUs CUrHANOB COCTAB/ISET YeTbIpe - CTaHUMA, TpaHchopmaTop,
TOYKA KOHTPOAS, MPOEKLMA CUrHaNa. 1A HEKOTOPbIX CTaHUMIM XapaKTepHa
TPexypoBHEBaA OpraHM3aUMOHHanA CTPYKTYPa - CTaHUMA, NoACTaHUmA,
TpaHcdopmaTopa. MNpu 3Tom obLiee KONNYECTBO YPOBHEN XpaHeHUs COCTaBaAeT
nATb. Monb3oBaTe/Ib NO CBOEMY YCMOTPEHMIO BbIBMPAET HYXKHYIO eMy cUCTEMY
XpaHeHWsA, NpMYEeM B OLHOM NPOrpamme 3T CUCTEMbI MOTYT NPUCYTCTBOBaTb
OAHOBPEMEHHO, He MeLuas ApYr 4pyry. Bo3amorKHo ewe 6onee rnybokas
CTPYKTYpa — nogpasaeneHue, y4acTtoK, MecTo.

Tpe6oBaHuAa K nepcoHany

N3mepeHua BMH6POCMrHanoB NpoBoaAATCA Ha paboTatowem ob6opya0BaHUM NpU
YCNOBMM BbINOJIHEHWUA BCEX NPABUJ TEXHUKM 6E30MacHOCTU, NPUHATBIX Ha
CTaHUMK. BUBpOCUTHANbI PErnCTPUpPYOTCA NepeHOoCHbIMK Npubopamu. Mopaaok
npoBeAeHMA 3aMepoB onpeaenaeTca MHCTPYKLMEN K NPOBEeAEHUIO 3aMepoB Npu
nomowu cuctembl «BECTA».

ObyuyeHue paborte ¢ cuctemoit «BECTA» nponssoantcs npu ee npogaske. C
nporpammoi nepegaerca gaHHoe PykosoacTso Mosb3oBaTtens. OT
06cyKMBaIOLLEro NepcoHasia TpebyeTcs TO/IbKO 3HAKOMCTBO C paboTol Ha
KOMMbIOTEPE U METOAMKOW NPOBEAEHUA 3aMEPOB, U3/I0KEHHOMN B MHCTPYKLUMU.

11
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FnasHoe okHo NO Becrta
OKHO noasnAeTcA BBEPXY dKpaHa.
C nomoLLbIO KHOMKM C/IeBa MOXHO 3aKpbITb Nporpammy.

KHonKa Apxu1B BbI3blBaeT HaBepx OKHO PaboTa ¢ apxmBom MHPopmaLmu (ecnm
OHO Kya-TO CNpATanoch).

OcTanbHble KHOMKK paboTaloT NPU NPOCMOTPE rpadrKOB CUTHANOB U CNEKTPOB
(cmoTpuTe pasgen MpPoOCMOTP CUrHANOB Ha 3KPaHe).

di Becra

DQarn  Okea MomMolLs
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MeHto Painn nossonaet HaCTPOUTb AONONTHUTE/IbHbIE NApPaMETPbI.

(i Becra

Qan = OkHa MomMoLLb
MpeacTaeneHe aMnanTyasl CNeKTpa &)
Dopmat 0TUETOB
Ceexwe 3aMepbl BblLLE B AEPEBE

Brixoa

MNpeacrtaBneHne amnNaAnTyapl CNeKTpa — Kak 6yp,eT MOKa3blBaTbCA B Nporpamme
AMNINTYAQ Ha CNEeKTPax U aMmnantyga rapMoHUK.

12
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lpeacTasAeHVie aMNAKTY bl CNEKTPa x |

Bubpoyckopetue
OcK3 —
® Amnautyaa

O Pazmax

Bnbpockopocts
OCK3

® Amnantyaa

O Pazmax
BubponepemeLuerve
Ock3

® Amnantyaa
O Pa3max

dopmaT OTYETOB — KaK NOKa3blBaTb OTYETDI:

1. TpocToii OTYET NpAMO B Nporpamme

2. Ortuér B Libre Office/Open Office Writer. TpebyeTca ycTaHoBNEHHan
nporpamma.

3. Ortuét B Microsoft Word (TonbKko B Bepcum ana Windows).

DOPMAT OTUETOB x

O Npocroit oTuéT
@® OryéT B Libre Office/Open Office Writer

O OryéT B Microsoft Word

v OK X Otmena

OTyYéTbl 2 1 3 co3aatotca U3 wabnoHos. Paiisibl WabNOHOB NeXKaT B KaTanore
“config”. OHM ana yHMBepcanbHoOCTM caenaHbl B popmate .ODT.

dainbl WabnoHa oTYETA NO aBTOMATUYECKOW ANarHOCTUKe HasblBaeTcA vesta.odt
1 vesta2.odt.

OcTanbHble cnpaBku —empty.odt.

B dalinax wabnoHOB ecTb HEKOTOPbIE NOA
(HAMUCAHbI_BONbLUNMW_BYKBAMMW), Kyaa nporpamma byaeTt noAcTaBsATb

13
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BecTta

AaHHble. dainn moxHo AdKKYPaTHO UCNpaBuUTb AN1A NOJIb30BaTE/NIbCKOrNro Bh4a

oTuéTa.

MyHKT CBEXMe 3amepbl Bbile B AepeBe U3MEHAET COPTUPOBKY 3aMepoB Mo gaTe.
Beepxy byAeT NoKasaH Camblii CBEXMI 3aMep, HUXKE — CTapee, eLLE HUXKE — eLLé

cTapee.

MeHto OKHa paboTaeT npu NpocMmoTpe rpadmrKoB.

MeHto MomoLb OTKpbIBaeT okHO “O nporpamme”. B HEM yKasaHa Bepcus
NpPOrpaMmmbl U KOHTaKTbI 41 CBA3U ¢ pa3paboTumKamu.

O nporpamme...

© 1997 - 2024
000 Aumpyc, r.llepms
Ten (342) 212-23-18

MNouta:
dimrus@dimrus.ru
Cai:
https://dimrus.ru

Becta: BubpoanarHoctmka TpaHcdopmMaTopos

eepcva  8.0.0.100

IMRUS

x
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Pa6ota c apxusom uHpopmauyumn

Bbibop cTaHuuK, TpaHchopmaTopa, 3amepa

Mpw 3anycKke NporpamMmmbl B J1IEBOI YAaCTK 3KPAHaA KOMMblOTEPA NOABAAETCA
rpadmyeckoe oKHO, MPY NOMOLLM KOTOPOro yA0H6HO NpocmMaTpuBaTb UMeLOLLLYOCA
B NamATM MHOpMaumto - paboTtaTtb ¢ 6a3oit JaHHbIX NPOrpaMmbl.
MNepBOHAYaNbHO B 3TOM OKHE CneBa BBEpPXY UMeeTcA PUPMEHHbIN 3HAK GUPMbI
“Oumpyc” n HaumeHoBaHWe Nporpammbl BecTa.

(i PatoTa c apxvEOM MHGOPMALMK — O »
oo | E =

= G

= rPaC
Bl TpaHchopmatop T-4
= Bg Tpanchopmatop T-20
=B 3amep o1 27.12.2006 B 13:17:28 N21
it A BH Bepx
At A BH Huz
it B BH Bepx
At B BH Huz
it C BH Bepx
it C BH Huz
it C HH Bepx
i C HH Huz
At B HH Bepx
A B HH Hiz
A A HH Bepx
i A HH Huz
B8 3amep ot 27.12.2006 & 13:45:32 N22

B BepxHei CTpoKe oKHa paboTbl ¢ 63301 AaHHbIX PACNO0MKEHbI 6 KNaBUL
ynpasaeHua. OHM Ha3blBalOTCA:

1 - “UcnpasuTb”. MNPy NOMOLLN 3TOM KNABULLIN BHOCATCA U3SMEHEHUS B YiKe
nMetoLLytoca B 6ase gaHHbIX MHGOPMALLMIO, Yalle BCEro 3TO UCMpaB/ieHne
HaMMeHOBaHUI CTaHUMIA 1 TpaHchopmaTopoB. bbicTpan Knasuwa — Alt+Enter.

2 - “HoBbIn”. MpyK NOMOLLM 3TOW KNaBULLM MOMKHO BHOCUTb B 6a3y AaHHbIX HOBYO
NMHPOPMaLMIO, CO34aTb ANPEKTOPUIO ANA HOBOM CTaHLUMMN, LEXA,
TpaHcdopmaTtopa 1 T. 4.
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3 - “Ypanutb”. MNpn NOMOLM 3TOM KNaBMLIKN MOXKHO YA IUTb 3aMep,
TpaHCchHOPMaATOP, LLEX MM CTAHLLMIO U3 NAaMATU. Bua ypoBHA yaaneHua
MHPOPMaLMKN 3aBUCUT OT NOJIOXKEHMA AKTUBHOW CTPOKM Kypcopa Ha SKpaHe.
BbicTpasa kKnasuwa — Del.

4 - “MpocmoTp”. Yale Bcero aTo NPOCMOTP CUTHA/IOB Ha 3KpaHe.

5 - “UmnopT cnrHanos”. ITo KNaBuLLA yNpaBAEeHUSA BBOAOM CUIHA/0B U
dopmmupoBaHus B 6ase faHHbIX HOBbIX GaitioB 3amepoB. MpK NOMOLLM 3TOM
KNaBMLLM MOXKHO MMMNOPTUPOBaTb MHGOPMaLMIO B 633y AaHHbIX U3 APYrUX
npubopos.

6 - “lpoBecTn AMarHOCTUKY”. Mpy NOMOLLM 3TOM KNaBULLM NPOU3BOAUTCA 3aMyCK
3KCMNEPTHOM CUCTEMBI AN ONATHOCTUKM.

PyHKUMOHANbHOE Ha3HaYeHMe 3TUX KNaBULL yrpaBaeHUsa U3MEHAETCA B
npouecce paboTbl Nporpammbl. B 3aBMCMMOCTM OT TOFO, KaKol ypoBeHb 6asbl
[OaHHbIX ABNAETCA aKTUBHbIM, KNaBULLIM MOTYT U3MEHATb Ha3HauYeHne U Ha3BaHue.
Hanpumep, KnaBuLia “HOBbIA” MOXKET OTHOCUTLCA UAN K CTaHLMW, UMK K LeXy
WA K TpaHCPOpMaTOpy, B 3aBUCMMOCTU OT NOJIOXKEHUA “aKTUBHOTIO Kypcopa” B
none 6asbl fAHHbIX.

Knasuwwu ynpasneHua nipopmavmerr 6asbl 4aHHbIX B Nporpamme
A0MNOIHUTENbHO AY6AMPOBAHbI B MEH!O, BbI3bIBAEMOM NPaBOA KHONKON MbILLM.

[ns nepBoHayanbHOro Bbibopa B 6aze faHHbIX HYXKHOW CTaHLMM, B KOTOPOWA
Haxo4mMTCA AMarHoCTMpPyeMoe nosb3oBatenem obopyaoBaHme, HEOH6Xo0AUMO
YCTaHOBUTb YKa3aTeb MbIlM Ha CTUAN30BaHHOE M306parkeHne 34aHNA CTaHLMM
W NoATBEPAUTL BbIBOP HaXKaTMeM NIeBOM Knasuwn. HaumeHoBaHWe BbIGpaHHOM
CTaHuMKM ByAeT BblAENEHO KYPCOPOM - ByAeT NOMELLEHO B NPAMOYTO/bHUK
CWHero uBerTa.

Mpumep npeactaBaeHnsa MHGOPMaLMK NO CTPYKType 6asbl AaHHbIX Ha 3KpaHe
KOMMblOTepa, NOKa3bIBaloLWMIA YPOBHM CTaHLMK, Liexa, TpaHchopmaTopa, 3amepa,
TOYKM KOHTPOAA M CUrHANa, NOKa3aH Ha PUCYHKe, NpuBeAeHHOM Bbille. Ha Hem
noKasaHa YacTb MHbOpMaLMK, KoTopasa bbina 3aBefeHa Nob3oBaTeNem Ha
npeablaywmx sTanax ceoei pabotbl ¢ 6a3ont AaHHbIX. HazBaHKWe BbiGpaHHO
CTAHLMM MOXKHO OTKOPPEKTUPOBaATb. [1/1A 3TOr0 OTMEYAETCA HYXKHasA CTaHUMA, HA
Hee yCTaHaB/IMBaETCA yKa3aTe b MbILIKM U HaXKMMAEeTCa NpaBas KNaBuwa
MbILWKK. Ha 3KpaHe NosABAAeTCcs nepeyeHb AOCTYNHbIX ONepaLmii, BO3MOMXKHbIX
AR UCNoNHeHUs B 6ase AaHHbIX, U3 KOTOPOTO NMOJ/Ib30BATE/Nb BbIOUMPAET HYKHYIO.
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(i PasoTa ¢ apxvisoM rHOOPMALMK — [m] X

B/ DL 1| E E =

=-idi Becta
© @1  Pocworp curtianos
S @7 MPocmoTp ukbopuaLm
H-E WcnpasuTs HauMeroBaHMe CTaHLmMu
- E [Nnurroe npumeuarve
Mpuiesska uexa
Mpviesaka TpaHchopMaTopa
HosbliA havin MaplpyTa
YaanuTh CraHLmio
OtmeTuTs
Cépocys Bce NOMeTkM

“TpocmMoTp CUrHanoB” - NpPU NOMOLLM 3TOM GYHKLMKN HA SKPAH Bbi3bIBAKOTCS BCE
CUTHasbl, UMetoLMECs B NAMATM NO BCeEM TpaHCHOPMATOPaAM U 3aMepam,
OTHOCALLMMCS K BbIOPaHHOM CTaHUUK. ECM 3TUX CUTHA/IOB MHOTO, a 3TO 0ObIYHaA
CUTyaLUMs, TO Ha KPaHe OHM ByayT o4YeHb MEJIKUMM U PA3TASAETb Ha HUX YTO -
60 HEBO3MOMKHO. Jlyylue BbIBMpaTb MeHblune 06bembl MHPOPMaLMK aaa
NPOCMOTpPA Ha 3KpaHe.

“MpocmoTp MHbopMaLUK” - TPU NOMOLLM 3TOM GYHKUUM NPOTrPaMMbl MOXKHO
NPOCMOTPETb HAa 3KPaHe, KaKkne sKCnepTHble BUOBPOANArHOCTMYEeCKME CUCTEMDI
NOAKNKOUYEHbI K IaHHONM BepcMm nporpammHoro obecneyernns BECTA.

“UcnpaBUTb HAMMEHOBaHWe CTaHLUMK” - NP NOMOLLM 3TOM GYHKUUK
KOPPEKTMPYeTCA Ha3BaHME CTaHLMMN,

«ANMHHOE NnpuMmeyaHue» — AaHHan GpyHKUMA No3BonseT 406aBUTb NpMMedaHme
K 0ObeKTy

“MpuBnaska TpaHchopmaTtopa” - AaHHanA GYHKUMSA NO3BONSET BBECTM B NaMATb
nporpammel MHGopMaLMIO NO HOBOMY TpaHChHOPMATOPY, PACNONOKEHHOMY Ha
JaHHOM CTaHUUW.

“MpwnBasKa Lexa” - BBOA HAMMEHOBaHMA HOBOTO Liexa. TakasA rpafaumna xpaHeHus
060pyA0BaHUA NPUMEHAETCA TaM, FAe OPraHN3aUMOHHAA CTPYKTYypa CTaHLMK, C
obopypoBaHMem KoToporo paboTtaeT cuctema BECTA, nmeeT HECKO/IbKO
ypoBHel. O6bI4HO 3TO CTAHLMA, LLeX, TPAaHCHOPMATOP, UK XKe LieX, YCTAaHOBKaA,
TpaHchopmaTop U T. A.
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“HoBblIit dann mappyta” — cosgaHme maplipyta o6xoaa TpaHchopmaTopoB AN
Npr“bopoB, NOAAEPHKNBAIOLLUX MAPLLPYTHYHO TEXHOIOTUIO.

“Ypanutb CTaHUMIO” - Nocie AONONHUTEIbHOIO 3aMpoca NPorpamma yaansaer
BCHO MHPOPMALLMIO MO AAHHOM CTAHLMU U €€ YrKe Heb3A BOCCTaHOBUTb. byabTte
OCTOPOKHbl!

“OTmeTuTb” - B KaTasore noMmevyaeTcs AaHHasA CTaHLUMA, YTO MOXKET
NoHago6buUTbCA ANA KaKMX-TM60 AMarHOCTUUYECKUX onepaLnid.

“CopocUTb MOMETKN” - OTMEHAET MOMETKM.

[na panbHerwero packpbITUA Y3108, HAaNPUMEP CNUCKa TPaHCHOPMaATOPOB,
MOXHO HarKaTb Ha M306pakeHne natoca cnesa UaM Knasmuwy “Ctpenka sneso”.

[Ona Bbibopa B 6ase AaHHbIX HYXXHOTro TpaHchopmaTopa He0bXoAMMO YCTAaHOBUTL
yKasaTe/lb MaHUMNyATOpPa “MblIlKa” Ha 3HAYOK HY)KHOM CTaHLMM (MK uexa) u
noATBepPAUTb BbIOOP NeBOM KnaBuwen. Ha skpaHe pa3BepHeTCA NepeyeHb
TpaHCPOPMATOPOB CTAHLUN UK LieXa, KOHTPO/Ib COCTOAHUA KOTOPbLIX BeAeTcA
(nnm nnanunpyeTca Bectn) npu nomolum cuctembl BECTA. Pagom ¢
HanMeHOBaHUEM KaxKaoro TpaHchopmaTopa CTOUT 3HAYOK, N3obpaxkatowmi
“ycnoBHbIN TpaHchopmaTop” M BEPTMKAJIbHbIM CBETODOP COCTOAHUA
TpaHcpopmaTopa. Ecam B coctaBe nporpamMmHOro paboTtaeT sKkcnepTHaa cMcTema
“Mannapa+” n umeeTca AMArHOCTUYECKUIA NacnopT TpaHCchopmaTopa JaHHOM
MapKWK, TO “aKTUBHbIN” LBET Ha CBETOPOPE COCTOAHMSA, 3E/IEHBIN, MKENTbI UK
KpacHbI, NOKa3bIBaeT, B KAKOM COCTOAHMM HaxoamMTca TpaHchopmaTop - B

Xopouwem, yaoBneTtsopuTesibHOM UIn aBapMVIHOM.

Ecnun, npu akTMUBHOM TpaHcpopmMaTope, HaXKaTb Ha NPaBYH KAaBULWY MbILIKK, TO
Ha 3KpaHe NoABNAETCA NepeyeHb AOCTYMHbIX GYHKLMIA NPOrpaMmmbl,
NCMNO/Ib30BaHNE KOTOPbIX BO3MOXKHO A1 AaHHOTo TpaHchopmaTopa. Bua okHa
NOKa3aH Ha PUCYHKe.

18



diMRUS Becra

{i Pasora c apxvsom uKbOpMaLK - O X

& | F | BB =

=i Becta
= i rpac
+ Ef TpaHchopmatop T-4
B i aaaias o0
+- 50 3am MpoCMOTP CUrHAN0B
= 5 3am MpocMoTp UHOOPMaLIMKA

MMHODT CUrHanos

McnpaBuTs HavMeHoBaHWe TpaHchopMaTopa
VcnpaBunTs MapameTpsl AMarHOCTUKKA
[AnvHHOE NpUMeuaHue

YaannTe TpaHchopmMaTop

Yaanute BCE

YaannTe BCe 3amephb

OTMeTUTH

CBpocKTh BCe MOMETKH

Bce anroputmbl npoueayp paboTbl ¢ 6a30i AaHHbIX Ha SKpaHe KOMMNblOTEPa
COOTBETCTBYHOT aHa/NIOrMYHbBIM NpoLeAypam YNpaBJeHUA B ONepaLnoHHoOn
cUCTEME KOMNbOTEpa, MO3TOMY OMUCHIBATb UX NOAPOO6HO HET HEOBX0ANMOCTMU.
Mmes HaBblkM paboTbl C KOMMBIOTEPOM, MOXHO J1I€FKO OCBOUTLCA C MPOrpammon
BECTA. CnegyeT NpoCTO MOMHUTb, YTO NPAKTUYECKU BCeraa akTUBHbI 1eBas U
NpaBan KAaBULLM MbILWKW U ONepaTMBHbIE KNaBMLWIKN OCHOBHOM KNaBMaTypbl
KOMMbloTepa.

Bbl6op HEOBXOAMMOTO ANA ANArHOCTMKM MAM MPOCMOTPA 3amepa M3 NamATK
NPOM3BOAMTCA aHANI0MMYHO BbIBOPY CTaHUMK M TpaHChopmaTopa.
MpeacTaBneHHan Ha aKkpaHe MHGopPMaLMA NO 3aMepy A0CTaToUYHa ANA
npaBuAbHOro BbIBOPa MHTEPECYIOLWEro 3amepa. ITo M AaTa NpoBeAeHUA 3aMepa,
1 TOYHOE Bpems NpoBeAeHMA PErUCTPaLmN.

MepeyeHb AOCTYMHbIX GYHKLMI ANA paboTbl C 3amepamu, NOABAAIOLLMIACA Ha
3KpaHe Npwu HaXKaTMM Ha NPaBYIO KNAaBULLY MbILWKK, OTIMYAETCA OT
npeablaylwero. 3aecb noABAAOTCA CTPokKM “MpocmoTp CK3”, “NMpocmoTp
nHdopmaummn”.
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Qi PaGoTa ¢ apxvEOM MHOODMALVM - [m] X
[IIEEINEE S =Y

=i Becta
= i rPaC
Bl Tpancpopmarop T-4
= B8 Tpaxchopmarop T-20
o no 00F & 2 |\
D8 3amep,  MPocMOTP curhanos
Mpocmorp CK3
MPOCMOTP MHOOPMALMY

MpoBecTy AMarHoCTUKY

VcnpaswTs TexvonorMueckvie napameTpi
[Laviiroe npumeuarive

YaanuTs 3amep

OTmeTHT
(CBpocuTs sce nomeTku

Mpw HaxKaTuK Ha Knasuwy “MpocmoTp CK3” Ha aKkpaHe nosiBaseTcsa Tabnauua, B
KOTOpOW NpuBeaeHbl 3HaueHna CK3 BMGPOCKOPOCTM MO BCEM TOUYKAM U
NPOEeKUMAM KOHTPOASA BUBPpaUmMKM Ha 4aHHOM TpaHCchopMaTope, paccunTaHHble
No BCEM CUTHANAM WM CNEKTPaAM, MMEIOLWMMCA B aHHOM 3amepe. Popmat
Tabanubl npeactasneHuns CK3 onpegenserca AMarHOCTUYECKUM NacnopTom
AaHHoro TpaHcdpopmatopa. Ecam B Tabaunue CK3 B Kakoli - 160 TouKe HeT
3HaYeHWA, 3HAYUT MO Hel PerncTpaumsa He NPOBOAMANACH, M TAKOM CUTHaN B
[OaHHOM 3amepe OTCYTCTBYET.

CK3 curxanos (Mm/c) o

|CK3 curHanos (mm/c)

~
A BH Bepx

A BH Huz 6.9
B BH Bepx 2.7
B BH Huz 2.6
C BH Bepx 1.8
C BH Huz 2.6
C HH Bepx 2.4
C HH Hus 2.3
B HH Bepx 8.1
B HH Huz 109
A HH Benx 6.9 e

& Nevars X OtmeHa

Ec/iv B 3amepe XpaHATCA CUTHasIbl M YKa3aHa YacToTa BPaLLeHun
TpaHcdopmMaTopa, TO Ha BTOPOI BK/IaAKe NoKasbiBatoTca AMnantyga u dasa
nepBoi rAPMOHUKK cUrHana. MoXKHO Nepek/toyaTb eANHULLBI USMEPEHUA MEXAY
BubpoyckopeHnem, Bubpockopoctbio n BubponepemeleHnem.

20



diMRUS

BecTta

KHonka MeyaTb BbIBOAUT 3Ty TabanLy B OTYET AN1A NeyaTu.

Oco60ro BHUMaHWA 3aC/yKMBAET CTPOKA B OKHE aKTUBHbIX GpyHKLMIA “MpocmoTp

MHpopmaumn”. Mpu HaxKkaTUK Ha Hee Ha 3KpaHe NoABAAETCSH OKHO “[loCTynHble
ANA JaHHOTo 3aMepa 3KcnepTHbIe cucTeMbl”. B HEM NpoucXoauT onpegeneHue
06LWMX NapameTpoB 3amepa M NOKa3bIBaETCA, 411 KaKuUX uenei npurogeH

AaHHblﬁ 3amep. B oKHe noKasbiBatoTcA o6u.|,1/|e M YaCTHble NapameTpbl CUrHanoB B

3amepe, KoTopblie NPAaKTUHECKUN NOTHOCTbHO XapPaKTepusyroT VIH(I)OpMaTMBHOCTb

AaHHOIo 3amepa.

Nonb3oBaTenb, NnepemeL,asa ykasatesb aKTUBHOM CTPOKK NO HAMMEHOBAHNAM

MMerLmnxca sKCNepTHbIX CUCTem, BUAUT, KakKne napameTpbl CUTHa/10B B AdaHHOM
3amepe ABNAKTCA A0CTAaTOYHbIMU ANA ANATHOCTUKKN, @ KaKKne HeT.

ﬂocw’rﬂ: € 4AR 4aHHOM0 3aMepa IKCNEPTHBIE CUCTEMDb

s

Becra: BubpoamarHocrnka TpaHchopmaropoe

MapameTpkl B 3amepe

Tun curHana
[Nlacnopt
Qbvem, %
CVHXPOHHEIRA
PazmepHoCTb
F Max, 'y

dF Max, Ty
OTcueTtor
OTmeTymK
Maccel
Mnockoctu

4\m2970321.001

Heobxoaumo B zamepe

Cur/Cni/Tap  Cnk
Na

la
8 100
CuH/Cz/Her Her
Yex/Cxp/Tep  Ckp
400 995
10 0.005
1 200
PoTto/3ne/Het Het
la/Het Het
Na/Het Het

3amep aocTaToueH Ana cuctemel ([a-HeT)

e apxme

CooTeetcrByeT ¢

CAWORK\Atlant8laz\installer\vesta8\base\_rpac\_tpanchopmarop t-

HWKHAA CTPOKa 3TOro OKHa AaeT obliee UTOroBoe 3aKatoueHue o NPUroAHOCTU
MHbOPMaLUKM U3 aHHOro 3aMepa ANA NPoBeAeHMA 06LLel ANarHOCTUKU
COCTOSIHMA TpaHcdpopmaTopa, ANArHOCTUKM NOALWNNHUKOB KayeHua, ans
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nposeaneHUA 6aﬂaHCVIpOBKVI B COOCTBEHHbIX nogwunHukax. Ecam 3amep
npurogeH anA ,Cl,aHHOI\/‘I BKCﬂepTHOﬁ CNCTEMDI, TO OHa OTMEYEHA B BEPXHEM
CMUCKE raNoyKom.

BHM3y NOKa3sblBaeTCA NOMHbIN NyTb A0 daiina 3amepa Ha AUCKe.

KHonKa «B ApxuB» apxmBupyeT 3amep B ZIP-apx1B AnA nepenayn ero Ha apyrom
KOMMbIOTEP, HANPUMEP, NO 3/IEKTPOHHOM NouTe.

Mpun HeobxogmmocTu ntoboii 3amep B 6ase AaHHbIX MOXKHO “packpbITh” A0
YPOBHS KOHTPOJIMPYEMOW TOUKM 1 NPOEKUUMN KOHTPOAA. Mpn 3TOM pagom C
KaXK4bIM CUTHaOM ByAeT 3HaYOK, NOKa3bIBAOWMM TUN XPaHUMOW MHPOpMaLUH -
BPEMEHHOI CUTHAN UAW CMIEKTP.

Bo3MOKHble GYHKUMM NPOCMOTPA rPadMKOB ONMCaHbl B PYKOBOACTBE HUXKE.
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Beopg uHpopmauymu no “Hosow ctaHumn”

3T0 HY*KHO AenaTb TOrAa, KOraa nosb3oBaTe b TO/IbKO HaYMHAET paboTaTh C
obopygoBaHMem “HOBOM” cTaHLMM, C TpaHCHOPMATOPaMMU KOTOPOW paHbLUe OH
elle He paboran.

Mpw 3TOM Ha 3KpaHe aKTUBHbIM A0/IKeH bbITb ypoBeHb "Becta", T. e. BepxHUi
ypoBeHb 6a3bl AaHHbIX N0 TpaHcdopmaTopam. [1A BBOAA HOBOM CTaHLMM
HaXXMMaeTCA NPaBan KNaBuLWa MbILLKM, Ha SKpaHe NoABAAETCA OKHO AOCTYMHbIX
bYHKLMIA, B KOTOPOM BblbupaeTtca “MpuBsasKa cTaHuuKn”. Ha akpaHe KomnbloTepa
NoABAAETCA OKHO:

MpurEBAsKa CTaHLMK X

HanmeHoBaHMe CTaHLMK

v |

[upexkTopuii cTaHUMK

‘_CI’aH Lms ‘

v OK *X OtmeHa

B BepxHei CTpoKe BBOAA MHPOPMALMKN B OKHE BBOAA HOBOW CTAaHLMM
No/1b30BaTe b LO/IKEH BBECTM HAMMEHOBAHWNE CTaHLMU, @ B HUXKHEN CTPOKe, Npu
¥KeNnaHuKn, OTKOPPEKTUPOBATL CNy*KebHOoe Ha3BaHWe AMPEKTOPUN CTAHLMUN B
namaTV NPOrPaMmbl, HauMHaloLeeca C NoAYEPKMUBaHUA. BTOpoe MOXKHO U He
AenaTb, T. K. MporpaMma cama aBTOMaTUYeCKu npegaraet HecoBnajaroume
meKay coboi HaszBaHMA ANA AUPEKTOPUI PA3IMYHBIX CTAHLUNIA.

Mocne NoATBEPKAEHUS BBOAA HAMMEHOBAHUA CTaHLMM Ha 3KpaHe, B OKHe
“PaboTa c 6a3oi gaHHbIX”, B 06LEeM nepeyHe CTaHLMM, Cpasy »Ke NosBAAETCA U
BHOBb BBeA,EHHAA CTaHLMSA, MPUYEeM MOKa3biBaeTcA ee “pycckoe” Ha3BaHue us
BEPXHEM CTPOKMW.

BBOZ HOBOTO Liexa NPOBOAMTCA aHa/I0MMUYHO BBOAY HOBOM CTaHLUMU, HO B OKHe
6a3bl faHHbIX aKTUBHbIM 0JIKEH ObITb He CTPOKa “BecTta”, a HazBaHWe ToW
CTaHUMK, B KOTOPOW NIaHUPYETCA ONpeae/iuTb HOBbIW LEeX C KOHTPOJIMPYEMbIM
obopypoBaHuem.
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Beoa HoBOro TpaHcdopmaTtopa

JTa npoueaypa Aasnaetca 6osee CNOXKHON, YeM BBOA, B NaMsATb “HOBbIX” CTaHUMMU
n uexa. MNpu BBoAe MHPOPMaLMM 0 HOBOM TpaHchopmaTope B 6asy AaHHbIX
nporpamme HeobxoAMMO peLlaTb BONpPocC O TUME MarHMTonpoBoAa
TpaHcpopmaTopa, KOTOPbIN BAMAET Ha Pa3MEPHOCTb XPaHMMOM B 6ase AaHHbIX
nHdopmauum no subpocurHanam. NMpaBuabHOCTbL BbIBOpa NapaMeTpPoB XpaHeHUA

obecneynT HopmanbHyl PaboTy NporpaMmsl B fasibHelWwem, He noTpebyer
NpoBeAeHNsA Kaknx - TM60 KOPPEKTUPOBOK.

C uenblo MakCMMaibHOM YHUBEPCANBHOCTU ONPeAENEHNA MAKCUMAIbHO
BO3MOMHOTIO, HO B TO YK€ BPeMs A0CTAaTOYHOro No o6bemy popmaTta XpaHeHUs
nHbopmauum, Npu BBOAE HOBOro TpaHcPopmaTopa Nporpamma cUcTembl
«BECTA» npegnaraeT gBa BapuaHTa:

NHbopmaumsa no TpaHchopmaTopam «CTaHAAPTHOM» KOHPUTypaLumm
MarHMTONpPOBOAA BBOAATCA B MAaMATb C MCNO/Ib30BAaHMEM Y¥Ke rOTOBbIX
nacnopToB. Taknx nacnoptoB ABa — TpexdasHbii TpaHcPopmaTop Ha OAHOM
cepaeyHuKe 1 rpynnoson TpaHchopmaTtop. B okHe «Tun TpaHchopmaTopa»
BblOMpaeTca HeobxoAMMana CTPOKa, B OKHE KapTUHOK NoABAAETCA
COOTBETCTBYIOLLAA KaPTUHKA TpaHcPopmaTopa ¢ 0603HaYeHUAMM. B namaTn 6asbl
AaHHbIX dopmmpyeTca popmaTt 04HOro NOAHOIO 3aMepa BUBpaumm, CoCToALLMIMA
13 12 curHanos.

MpviBA3Ka TpaHCchOpMaTOpa X

Tpynnet obopyaosaHus Mapka TpaHcpopmaTopa

TpaHcdopmaTtop rpynnoeoi

TpaHchopMaTop TpexCTepKHEBOMH

TpaHchopmaTopbl

MacnoHacoce!

Macnopt

B Hoewliid

* g % Wcnpaeurs
=10 =1z

X Ypanute

L
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TexHONOTMUYECKHUA UHARKC ‘TpaH((bOpMaTOp rpynNoeoi- |

[npexTopuii TpaHchopmaTopa ‘:rpaHC(bOpMaTOpprﬂﬂOBOﬁ’ |

HavmeHoBaHWA curHanoe

@opmar nporpammel Becra + /lobaeutb

¥ OK X OTmeHa
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TpaHchopmaTopsbl € cepaedyHUKamm bonee cnoxHoi Gopmbl BBOAATCA B
Nporpammy ¢ UCNoib30BaHMEM KKOHCTPYKTOPa MarHMTonpoBoAoB». Ha akpaHe
BblBUpPaETCA KHOMKa «HOBbIMA NacnopT».

OcHoBoit ans $opMmnpoBaHMA HOBOTO NacnopTa MarHMTONPOBOAA
TpaHcdopMaTopa ABAAETCA Noe 2x5 KNeToK ceBa. B KaxKayto KNeTKy MOXKHO
BCTAaBWUTb 3/1EMEHT MarHUTONPOBOAA, NepeYeHb 3/1IEMEHTOB NPUBELEH B OKHE
cnpaga. MepeHoc ocyLLecTBAAETCA NPY NOMOLLY NeBOM KHOMKM MbILWKK. Ha
3KpaHe NokasaH npumep «cbopKM» NacnopTa MarHUTONPOBOAaA
TpaHcdopmaTopa.

OaHoBpeMeHHO GOPMUPYIOTCA HAUMEHOBAHUSA OTAENbHbIX CTEPXKHEN
MarHuTonpoBoa. B nons cBepxy MOXHO BnMcaTb 060 TEKCT UM OCTaBUTb BCe
6e3 nsmeHeHus. na 6asbl JaHHbIX BUOPOCUTHANOB onpeaenseTca Habop Touek
O1A YCTaHOBKM BUBPOAATYMKOB B O4HOM MOJTHOM 3amepe. TakKMX TOUEK MOXKET
6bITb 40 ABaAUATU. B KaXKa0M KNETKe KOHCTPYKTOpPa MO O4HOMY U3MEPEHUIO
BMGpaumm co ctopoHbl BH 1 HH.

(MopMmmposakme NacnopTa MarkKTONPoEOia TpaHcdopMaTopa X

Mapka TpaHchopmMatopa ‘TOE

YacroTa cetn 50 - T

Cxema marHuTonpoeoja (co ctopoHsl BH)

3NeMEeHTbI ANA KOHCTRYMPOBaHNA
M03ULUA YETAHOBKN AGTUNKOB
MarHuTonpoBoa:

|U_H ‘@asa A ‘ ‘@asa B ‘@asa C ‘ ‘UJZ ‘

Bepx <
3nement 10

>
3nement 11

Huz " By

Q Snement 12 ©
= Qe

Mporpammoi aBTOMaTUYECKM NpeanaratoTca “3aroToBku” A41A TEXHONOTMUYECKOro
MHAOEKCa KOHTPOAMPYEMOro TpaHchopmMaTopa M “BHYTpeHHero” HaumeHoBaHMA
AnpekTopun. HeobxoaMMo OTKOPPEKTUPOBaTb HAMMEHOBaHMe TpaHChopMaTopa,
HaMMeHOBaHMe AMPEKTOPUA U3MEHAETCA aBTOMATUYECKM.
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BaKHbIM ABAAETCA OKHO C HaMMeHoBaHueMm «MapameTpbl ANarHOCTUKM». B aTom
OKHe HeobXoAMMO BBECTM MapamMeTPbl, BAUAIOLLME HA aATOPUTM AMarHOCTUKM
COCTOAHMA KaYecTBa NPECCOBKM. ITO 3/IEKTPUYECKME NapameTpbl
TpaHcdopmMaTopa — MOLLHOCTb, KO/IMYECTBO 0BMOTOK, MaKCMMasibHOe
Hanps»KeHne B 06MOTKax TpaHCcPopmaTopa, YacToTa NMTaloLWEN ceTu. 3aecb
MOXXHO OTKOPPEKTUPOBATL NOPOrM TEXHUYECKOTO COCTOAHMSA, BBECTU PACCTOAHMA
OT NOBepPXHOCTM BaKa A0 06MOTOK M MarHuMTonpoBoaa. NocneaHve aga
napameTpa BAMAIOT Ha KO3PPULIMEHTbI 3aTyXaHNA BUBPOCUIHANOB B Mac/e U
MOTYT BBOAWTHCA B OTHOCUTE/IbHBIX EANHULLAX, EC/IU TOYHbIE 3HAYEHWUs
HeM3BECTHbI.

MapamMeTpbl AMarHOCTUKK X

ﬂapaMe‘rpbl AWarHOCTUKK

MowrocTs = MBA
Konuuecteo obmoTok 2 =
Hanpsxenne / 20 = KB
Mapka TpaHcpopmatopa | ‘
YactoTa cetn fu
Moporu koHTpona koadduLKMeHTa KavecTsa:
TPEBOXHLIA nopor 0,80 2

MOpOr Hanv4ua aedexta 0,90 =

OTHocuTeNbHbIe paccToaHMA A0 baka

iz L2

Mocne 3aBepLueHUA NpoLeaypbl BBOAA MHPOPMALMK MO HOBOMY
TpaHchopmaTopy NporpaMmma aBTOMaTUYECKU CO343aeT HEObXoaMMble
ONPEKTOPUN U CNyKebHble Gaibl, FOTOBUT COOTBETCTBYIOLLYIO CTPYKTYPY
XpaHeHua MHPopmaL MK, KoTopasa byaeT UCnob30BaHa NpU NPoBeAeHUN
KOHOUIypMpoBaHUA NpMbopa Noj, KOHKPETHYIO PErMCTPALMIO CUTHA/OB.
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Perucrpauma curHanos Ha 6aKe TpaHcdopmaTopa

MecTa ¥ nopALoK NpoBeAeHUA 3aMePoB

B akcnepTHOM cucteme «BECTA» ana npoBeaeHUA ANArHOCTUKM KayecTBa
NPeccoBKM M 0BMOTOK M MarHMTONpPoBoAa TpaHchopmaTopa UCNONb3YHTCA OAHU
M Te Xe 3amepbl BUbpaunum c noBepxHocTn 6aka TpaHchopmaTtopa. 310
BO3MOXHO 61aroaps pacnosioKeHMIo aKTUBHbIX MaTepuanos TpaHchopmaTopa
B cpene *KuaKocTn (Macna), obnagatoLLeit XxopoLlei NpoBoANMOCTbIO
aKYyCTUYECKUX CUTHANOB.

[JnAa ogHO3HayYHOro onpeaeneHnA ToHek 3amepa 1 NocaefoBaTeIbHOCTH
nposeaeHMA B HUX 3amepos BM6paLI,MM nNPpUMemM HeCKOJIbKO [l,OI'IYLLI,EHMf;I,
KOTOpPbIX 6yp,eM npnaepxmnBatbCA B [],a/'IbHEf;ILIJEM ANnAa NOCTOAHCTBA
TEPMUHONIOTNN ONNCAHNA U 3aKNO4YEHUN.

ByAem cunTaTh CTOPOHY, Ha KOTOPOW PACMO/IOXKeHbI N301ATOPbI HanbonbLLEro
HanpsAKeHUa, CTOPOHOM BbICOKOro HanpsxKeHus. Ee aanee Besge B pacyetax u
nsmepeHusax bygem HasbiBaTb ee CTOpoHoM BH.

Bynem cuntatb CTOPOHY, Ha KOTOPOI PACcNOIOKEHbI U30AATOPbI HAMMEHbLLETO
HanpAXXeHUA, CTOPOHOM HWU3KOTO HAMPAMKEHUA, KOTOPYIO Aasee Be3ae B pacyeTax
N nsmepeHuax bygem HasbiBaTb ee CTOpoHoM HH.

Byaem cuntaTtb, eciv CMOTpeTb Ha TpaHcdopmaTop co cTopoHbl BH, nesyto ¢pasy
“®aza A”, a npasyto - “@azoi C”. CpeaHsa dasa, ectecTBeHHO, byaet “Pasa B”.
Mpu “B3rnage” Ha TpaHcdopmaTop co ctopoHbl HH dasbl “A” n “C” nomeHawoTcA
MeCTamu.

MecTo ycTaHOBKM 4aTuyMKa Ha Kopnyce 6aka byaem BbIbUpaTb TaK, 4Tobbl OH
“aKycTnyecku 3axBaTtbiBan” 4acTb 0OMOTKU U cepAevHMKa. ITO MecTo
COOTBETCTBYET BEPXHEMY WM HUMKHEMY KPato 0OOMOTKM, Ha PUCYHKE HUXKE OHO
MOKa3aHO KPY»KKOM. B Takom cnydyae Bnubpoaatumnk byaet BOCNpUHUMATb
CUrHabl OT 0BMOTKM M OT MarHMToNpoBoaa. PasHoe paccToAaHMEe OT UCTOUYHMKA
BM6paLmMmn, 06MOTKM UM MarHMTONPOBOAA, A0 NOBEPXHOCTM 6aKa B nporpamme
yunTbiBaeTca KoadpoduumeHTamm ocnabaeHuns. Yem TouyHee 3To mecTto byaeT
Bbl6paHO Ha BHellHel NoBepxHOCTK BaKa - Tem Bbllwe ByaeT A4OCTOBEPHOCTb
ANarHo3oB nporpammsbl. OYeHb BaXKHbIM ABAAETCA NOBTOPAEMOCTb Pe3y/1bTaTos,
NO3TOMY }enaTeslbHO OTMETUTb B CaMOM Hadyane paboT 3TU MecTa KPYy»KKOM U3
KPacKK, BHYTPb KOTOPOro U cneayeT CTaBUTb AaTUmK. YA06HO BUBPOAaTUMK C
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MarHMTOM MOZBWKHO 3aKPENUTb Ha KOHLLE BbICOKOBO/IbTHOM WTaHIW, TOr4a
CTAHOBATCA IETKOAOCTYMHbLIMUN BCE, BKNHOYAA U BEPXHUE, TOYKM BONbLINX
TpaHcdopMaTopoB.

[nA npaBuAbHOro BbibOpa TOUYEK NPOBEAEHUSA U3MEPEHMA BUBPALMM HYKHO eLle
nepes nposeaeHNemM usmepeHuii BU6paLymmn NoO3HaKOMUTLCA C TEXHUYECKOM
AOKYMeHTaumel Ha TpaHchopmaTop. ITO ABAAETCA YC/I0BUEM A5 NPABUIbHOM
YCTaHOBKM BMBPOAATYNKOB Ha Hake TpaHcpopmaTopa.

Ha npakTuKe gONycTUMO, HO MeHee TOYHO, MUMesl 3HaYUTENbHbIN NPAKTUYECKUA
OnbIT, BbIGMPATb TOUKM 3aMEPOB «Ha rnas3». Tak NPUXoanTcA NocTynaTth
[0CTaTOYHO YacTo, T.K. Ha CTaHUMAX He BCeraa CyllecTsyeT U AOCTYMNHa
OOKYMeHTaLUmA.

L
a il B E

Ha pucyHke undpamm nokasaHbl TOYKM YCTAHOBKM JaTYMKOB Ha baKe
«CTaHAapTHOro TpaHcdopmaTopa Ha OGHOM cepAeyvHuKe». B cepaeyHmKe Takoro
TpaHcHOpPMaTOpe TPY CTEPIKHSA, HA KaXKAOM M3 KOTOPbIX HAaX0AATCA 0OMOTKM
(TpéxcTep:kHeBoW). Homepa pALOM C TOYKaMM MOKA3bIBaOT NOC/e40BaTENbHOCTb
npoBeaeHnsa 3aMmepos BUBpaLMK.

-q

KPP

MNocnepoBaTenbHOCTL NPOBEAEHMA 3aMepOoB CO CTOPOHbI BH nokasaHa Ha
pucyHke. [lanee HeobXxoAMMO NepenTn Ha APYryto CTOPOHY TpaHchopmaTopa U
NpoAo/IKMTb 3amepsbl. Ha ctopoHe HH Heobxoaumo caenatb 3amepbl ¢ 7 no 12: 7
- Bepx ¢asbl “C”; 8 - HU3 dasbl “C”; 9 - Bepx dasbl “B”; 10 - HKU3 da3bl “B”; 11 -
Bepx ¢asbl “A”; 12 - HU3 dasbl “A”.

YCN0BHO MOXHO CKa3aTb, YTO NPW NPOBEAEHNN U3MEPEHNIA TpaHChOopMaTOp
06x0anTCA, rNAAA Ha HEro cBepxy, MPOTMB YaCOBOM CTPEKM, HAUMHAA C NeBOW
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YyacTu cTopoHbl BH. s Kaxkaol ¢asbl 3amep cHavana Aenaetcs BBEpXy, 3aTeM B
HUMHEN YacTu.

BHMMaHue! Takol nocnenoBaTesIbHOCTU 3aMEPOB CAeayeT NPUAEPKMBATLCA
Bceraa!

Ecnv Bbl BCce-TakuM MO TEM AW UHBIM NPUYUHAM U3MEHUAN ITY
nociAef0BaTeNbHOCTb MPOBEAEHUA U3MEPEHMI, TO BCE €LLLE MOMKHO UCMPaBUTbL
npv BBoZe MHOPMALMM N3 CNEKTPOaHaAn3aTopa B nporpammy «BECTA», HO 3TO
Y)Ke UyTb CIOXKHee U TpebyeT NoBbILEHHOTO BHUMaHUA U OTBETCTBEHHOCTM.
Camoe rnaBHoe, 4To6bl HbIIM 3aPErMCTPUPOBAHDBI B KaXKA0oM 3amepe 12
BMBGPOCMTHANOB, NOTOMY YTO L,OCTAaTOYHO YacTo obecneyeHne HEOHXOANMbIX
pexXnmoB paboTbl TpaHchOpPMaTOpa ABASETCA 3HAUYMUTENbHOW NPo6aeMo.

BHelllHe meToAuKa NpoBeAeHUs 3amepoB BUBpaLMK Ha BaKax rpynnosbix
TpexdasHbIX TPaHCPOPMATOPOB OT/IMYAETCA OT BbILIEONMMUCAHHOM. ITO BbI3BAHO
Tem, YTo Kaxkaan ¢asa rpynnoBoro TpaHchopmaTopa HaxoAUTCA B OTAE/bHOM
6ake c macnom. [1na coxpaHeHUs NpexHero cocTaBa 3aMepoB BUbpauuu
Nno/ib30BaTe/Ib AO/IKEH AenaTb 3aMepbl B TOM »Ke Noc/ie0BaTeIbHOCTH,
nepexoasn ot oaHol ¢asbl TpaHchopmaTopa K Apyroi. MopsagoKk nposeaeHus
3aMepOoB HeM3MeHEeH, NOJIHOCTbIO COOTBETCTBYET TPaHCPOPMATOpPy Ha OAHOM

Lg g
o e

CHauana genaetcA 3amep Ha Bcex pasax Ha cTopoHe BH, a 3aTem Ha Bcex dasax
Ha ctopoHe HH. Mopsgok onpeaeneHunsa ctopoH HH 1 BH, HanumeHoBaHuit dpas
NONIHOCTbIO aHaNorMYeH TpaHchopmaTopy Ha ogHOM cepaeyvHnke. OaMH NONHbBIN
3amep BMbpauumn ana ogHoro pexknma pabotol TpaHchopmaTopa TaKKe
BK/toYaeT B cebs 12 BM6poCMrHanos.

N
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Tun ncnonbayemoro B TpaHchopmaTope MarHMTONPOBOAA - Ha O4HOM
cepAeyHunKe uau rpynnoBom onpeaensetcs MNosnb3osaTenem Npu BBOAE B NaMATb
nporpammbl MHGOPMaUMmM o0 HoBOM TpaHchopmaTope. OTAnUYUA GU3NYECKMX
npoLeccoB TPaHCHOPMATOPOB Ha OAHOM CEPAEYHMKE U TPYNNoBoro,
CYLLECTBEHHO B/MAIOLLME HA NPOLLECC ANATHOCTUKM TEXHUYECKOTO COCTOAHMA
TpaHcdOpPMaTOpPa, yYTeHbl B Nporpamme.

TpeTben pa3sHOBUAHOCTLIO NPOBEAEHMA 3aMEPOB ABNAAETCA C/y4ald, Koraa
Nnonb30BaTe b Cam BblIOUpPAET KOHGUTYPaLUIO MarHUTONPOBoOAa
TpaHchopmaTopa NPU NMOMOLLU KOHCTPYKTOPA MAarHUTONPOBOAOB, BXOAALLErO B
cocTaB nporpammHoro obecneyeHma «BECTA». HesaBnucumo oT co3gaHHOro
nacnopTa MarHMTOMNPOBOAA CHayasia NPOM3BOAATCA U3MEPEHMUA HA CTOPOHE
BbICOKOTO HaMNPAXKEHUA, 2 3aTEM HA CTOPOHE HM3KOTo HanpaKeHuA. Koanvectso
BMOPOCUIHANOB B OAHOM 3aMepPe MOXKET U3MeHATbCs oT 4 ao 20, B 3aBUCMMOCTH
OT BbI6paHHOM KOHPUrypauum MmarHMTonposoaa.

AHanusatop sBMbpocurHanos «Vibro Vision-2», cTaHAapTHO NocTaBsembll B
cocTaBe cucrtembl «BECTA», 0/KEH PErNCTPUPOBATb CNEKTPbI BUBPOCUTHANOB B
pasmepHOCTU BUBpOCKOopocTM B AnanasoHe Ao 1000 Iy ¢ paspeweHuem 400
NNHKUI B cneKkTpe. Takne curHasbl MCNONb3YIOTCA SKCNEPTHOM YacCTbiO CUCTEMDbI
«BECTA» ona AnMarHOCTUKMU.

PexXumbl paboTbl TpaHchopmaTopa, NpU KOTOPbIX NPOM3BOAUTCA USMEPEHUE
BMbpauuu.

CraHpapTHO AnA cuctembl «BECTA» He0bX0aMMO Hanuune 3amepoBs Bubpaunn
Ha 6akKe TpaHcpopmaTopa Npu ABYX pexknmax paboTbl TpaHchopmaTopa —
XO/I0CTOrO X043 W HarpysKu.

Pexkum XX. Mog pexmmom XonocToro xoaa TpaHcpopmaTopa NOHMMAETCA Takoe
cocTosiHWe TpaHchopmaTopa, Korga Yepes Hero He NPOUCXOANT Nepeaaya
aHepruun. Mpun 3TOM, KaK MMHUMYM, O0gHa CTOpPoHa, BH nan HH, noakntoyeHa K
CeTM M TONIbKO Yepe3 o4HY 06MOTKY NPOTEKAET TOK X0/10CTOro X0Aa.

Pexkum Harpysku. Mog, pexxnmom Harpysku TpaHcpopmaTopa NOHMMAETCS TaKoe
COCTOsiHME TpaHcPOopPMaTOPa, KOrAa Yepes Hero NPOUCXOANT Nepeaayda SHeprumn.
Mpwn aTOM, KaK MUHMMYM, ABe CTOPOHbI, BH 1 HH, noakntoyeHbl K cetn u yepes
HUX NPOTEKaeT TOK. Yepes apyrue “cTtopoHbl” TpaHchopmaTopa, 4aa Tpex- 1
60nee 0OMOTOUHbIX TPAHCPOPMATOPOB, TOK MOXKET NPOTEKATb UM HE NPOTEKaTb.
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Ecnn ToK Yepes Kakyto - 1Mbo 06MOTKY He NPOTEKAET, TO ee COCTOsHME
nporpammoit «BECTA» He AnarHoctTupyerca.

PeXXMm Harpysku xapaktepusyetcs KoapduLMeHTOM 3arpy3Ku, Bbipaxkaembim B
NPOLEHTax 0T HOMMUHabHOW MOLLHOCTK TpaHchopmaTopa. ITa BE/IMYMHA
paccuuTbiBaeTcs Monb3oBaTesiemM B MOMEHT NPOBEAEHNA 3aMePOB U BPEMEHHO
duKcnpyetca “Ha muctouke”. Mpu BBOAE 3aMepOB M3 CNEKTPOaHaM3aTopa B
nporpammy Heob6xoA4MMO 3TO 3HaYeHWe BBECTM B MAMATb NPOrpaMmmbl C
KNaBuaTypbl.

NaoeanbHo, 4Tobbl KOaddUUMEHT 3arpy3ku TpaHchopmaTopa Npu 3amepe B
pernme Harpysku 6bin paseH 100%, HO TaKoe He Bcerga BO3MOXKHO Ha
npakTMke. OB6bIYHO TPaHCHOPMATOPbI HEAOTPYKEHDI, 4TO 06yCN0BAEHO
ycnosusimm paboTbl TpaHCHOPMaTOPOB B IHEPTrOCUCTEMAX M OCOBEHHOCTAMM
NOAKAOYEHHOM Harpysku. Mo pesynbTaTam HalMX UccnenoBaHuii 6110
BbISIBIEHO, YTO NPU U3MEHEHUM KO3 PUUMEHTa 3arpy3KM TpaHCcopmaTopa oT
20% po 100% pacuyeTHble Ko3dOULUMEHTbI KpenaeHma meam, CTaam u
KOHCTPYKLUWN MeHSAIoTCA, 06bl4HO, He bonee, yem Ha £4%. O606LWEeHHbIV
K03pdULMEHT cocToAHMA TpaHchopmMaTopa MmeHAeTcA He bosiee, Yem Ha +2%.
Mpu Harpy3ke 6onee 50% pacyeTHble NapameTpPbl ANATHOCTUKM 0ObIYHO
NpPaKTUYeckn He meHawTcA (+0,005).

Ecnun no Tem UAn MHbIM NPUYMHAM He yAaeTca 3arpysnTb TpaHchopmaTop Ha 50
60nee NPOLEHTOB - ciesyeT caenath ABa 3amepa Ha MaKCMMaibHO BO3MOXKHOWM
HarpysKe 1 Ha Harpyske, CHUKeHHoM ewe Ha 10% oT HommHana. Mo o6oum
cAenaHHbIM 3amepam ciesyeT NPoBECTN ANArHOCTUKY cocToAaHus. Ecam
pacyeTHble KO3 PULUMeHTbI cocTosHMA ByayT pa3nyaTbca He bonee Yem Ha
OZIMH NPOLEHT - Harpy3Ky TpaHchopmaTopa MOXKHO NPU3HATb AOCTAaTOYHON U
PYKOBOACTBOBATLCA 3TUMM pe3yabTaTamu. Ecnv pasnnuus byayT 6onblue -
Harpyska Ans AMarHOCTUKKM COCTOAHMA, 0COBEHHO COCTOAHNA MeaM, ABNSETCA
HeA0CTaTO4YHOMN.

Camble noapobHble pe3ynbTaTbl MOAYHAOTCA NPU aHAAN3e HECKObKMX Harpy3oK.
3a/10r AOCTaTOYHOCTM Harpy3Ku TpaHchopmaTopa AN ANArHOCTMKM -
NOBTOPAEMOCTb PE3Y/bTAaTOB NPU U3SMEHEHUWN HArPY3KW.

UHTepBan BpemeHn mexay 3amepamun XX n PH.

MpomeXKyTOK BpeMeHN MeXay 3aMepoM B pexnme X0N0CTOro XoA4a 1 3aMmepom B
peXnme Harpyskm gonxxeH 6bITb MUHMMAIbHBIM. [na TouHocTM pacyeTos
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npuemsnemo, Korga oba 3amepa - XX 1 PH BbinosHAKOTCA C UHTEPBA/IOM B
HECKO/IbKO 4acoB B TEYEHUWN OOHOTO AHA.

Jonyctmmo, Korga sToT NPOMENKYTOK He NpPeBblILaeT 04HOM Heaenu.
MpomexyToKk mexxay 3amepamn XX 1 PH B oauH mecaL, yKe HeZonyCcTum, 0 Yem
Bam coobwmT nporpamma nocne Bawero Bbibopa ABYX TAaKMX 3aMepPOB AN1A
npoBeAeHnA aHann3a coctoaHuA. Mpun Takom paspbiBe MO BpeMEHU MeXKaY
3amepamu BO3MOXKHO NoJly4eHMe HEKOPPEKTHbIX AMArHO30B N0 COCTOAHMUIO
TpaHcpopmaTopa.

Oco6eHHOCTU AUarHocTukK ogHodasHbIX TpaHchopmaTopos

B npaKTMKe MMeT MecTo cay4aun, Koraa HeobxoaMMo ANArHoCTMpPoBaThb
oAHodasHbIN TPpaHCPOPMATOP, UK, YTO PABHOLLEHHO, TO/IbKO OAHY ¢da3zy
rpynnosoro TpaHcdopmaTopa. NMporpamma «BecTa» No3BOASAET 3TO cAenaTb.
HeobxogMmo BbINOSHUTL 3aMepbl Ha o4HOM dase TpaHchopmaTopa 0ObIYHbIM
06pa3om B ABYX peXKMMaX - XOI0CTOro XoAa 1 Harpysku. Mpu Beoge
MHPOpPMaLMM U3 CMEKTPOAHAIN3aTOPa B NaMATb NPOrpaMmbl, Npu
MCMoJ1Ib30BaHUKN NH0OON «CTaHAAPTHOM KOHOUTYpaLMM MAarHMTONPOBOAAY, HYXKHO
“pa3noxunTb” 3amepeHHble BUBpocurHanbl B ogHy ¢asy, Hanpumep B ¢asy “A”. B
cbopmmpoBaHHOM 3amepe 13 12 BubpocurHanos byayT NPMCYTCTBOBATb CUTHAbI
¢ Homepamun 1, 2 11 1 12. lanee o6bl4HbIM 06pa3om 3anycKaeTcs
[ONarHoCTUYECKMI NPOLLECCOP NPOTPaMMbl.

Mony4yeHHble NapamMeTpPbl COCTOAHNUA TpaHchopMaTopa HEOBXOANMMO MPABUALHO
WHTepnpeTUpoBaTh. Obwme KoapdUUMeHTbl COCTOAHMA No TpexdasHoMmy
TpaHcdopmMaTopy HEOBXOAMMO UTHOPUPOBATL. ITO HYXKHO AeNaTb NOTOMY, UTO
nporpamma gna ¢as, MHGopmaL s Mo KOTOPbIM OTCYTCTBYET, MPUMET BCE

K03 PULIMEHTbI PaBHbIMWU EANHNLLE, COOTBETCTBYHOLLMMU UaEaNbHOMY
COCTOAHUIO, U, KaK pe3ynbTaT, 06Lme KOSPPUUMEHTbI COCTOAHUA
TpaHcdopmaTtopa byayT 3aBbiweHbl. Cneayer paccMaTpmneaTb KOSGPULMUEHTDI
TO/IbKO MO 04HOM dase, 418 KOTOPOU BbiAN caenaHbl 3amepsbl U BBegeHa
Heobxoanmasa MHpopmaums. UTorm BbINOAHEHHOMO ANAarHOCTMYECKOro pacyeTta
MOXHO 06bI4YHbIM 06pPa3oM MPOCMOTPETL HA 3KPaHe KOMMbIOTEPA M pacneyaTaTb
B BUAE CMPABKM.

Bo3morkeH BTOPOM BapuaHT AMArHOCTUKM COCTOAHMUA OAHOpA3HOro
TpaHcdopmaTopa. Heobxoanmo Npu NOMOLLLM KOHCTPYKTOPA MarHUTONPOBOL0B
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chopmmnpoBaTb NacnopTt ogHopasHoro TpaHchopmaTopa. B aTom c/iyyae BBOZ,
CUrHanoB n GopPMMpPOBaHME OTYETA NPOTrPAMMa BbINOJHUT Cama.

BauaHue Harpysku TpaHchopmaTopa Ha TOYHOCTb NOJlydaeMblX pe3ynbTaTos

JocToBepHOCTb NPaBUIbLHOIO ONpPeaeneHna NapaMeTPOB NPECCOBKN OOMOTOK U
MarHMTonpoBoAa Mo ABYM 3amepam, Harpy3ku 6onee 50% 1 xonocToro xoaa,
coctasnaet 80—-90%. 370 3HaYeHUe onpeneneHo Ha OCHOBAaHUM CpaBHEHMUA
pe3ynbTaToB ANArHOCTUKM C pe3ybTaTamMu BCKPbITUA TpaHchopmaTopa.
PacyeTHasa LOCTOBEPHOCTb ANArHOCTUYECKOrO 3aK/Ito4eHna cuctembl «BECTA»
HECKOJIbKO Bblle A8 KO3$DULMEHTOB NPECCOBKM OOMOTOK M YyTb HUXKE ANA
K03bPULMEHTOB NPECCOBKM MarHuTonposoaa. Hanbonee 4acTo NorpewwHocTb B
onpeaeneHnn Kayectsa NPeCcCoBKM MarHUToNpoBoaa TpaHcpopmaTopa
onpeaensanacb B ¢pase «B» TpaHcPopmaTopa Ha ogHOM cepaeyHuKe. O4eBUaHO,
3TO CBA3AHO C TeM, 4YTO B pase «B» NponcxoauT BEKTOPHOE CA0KEHNE MarHUTHbIX
NoTOKOB Bcex Tpex $has u Ppusmyeckan KapTMHa NPOUCXOAALLMX NPOLLECCOB 34eCb
HECKOJIbKO MHaA, 6onee CNoXKHas.

B npaKkTuke He Bcerga yaaerca obecneuntb Heobxogmmble pexnumbl paboTol
TpaHcdopmaTopa BO BpeMsA MPOBEAEHUA 3aMepPOB BUOpauun. [LocTaTOUuHO YacTo
He ygaeTca Aob6uMTbcs HeOH6X04MMOM BENMUYMNHDBI HArpy3KM TpaHchopmaTopa,
KOTOpasA foKHa bbITb 6onble 50% HoMUHaNbHOW. 1A HEKOTOPbIX
TpaHcHOPMaTOPOB, MO NPUYMHAM TEXHOJIOTMYECKOTO XapaKTepa, HEBO3MOXKHO
NOJIYYUTb PEXUM ULEANTBHOTO X0/I0CTOrO X0Aa.

[na amarHoctTmku TpaHchopmaTopos, paboTaloWmxX B TaKMX YCAOBUAX, B
nporpamme «BECTA» npeaycmoTpeHa BO3MOMKHOCTb BbINOJIHEHWA pacyeTa He
TO/IbKO MO ABYM 3aMepaM X0/I0CTOrO X043 M Harpy3Ku, HO U NO OAHOMY 3aMmepy
BM6paLmMun. ECTecTBEHHO, YTO NPW 3TOM NPOMCXOAUT NOTEPSA TOYHOCTU B
ANarHOCTMYECKOM 3aKNtoYeHnn. Yem meHblue byaeT Harpyska TpaHcpopmatopa
npv NpoBeAeHNM 3amepa, TEM BbllLe BEPOATHOCTb NoayYeHna 6obluel
NOrpewHoCTM B oNpeaeieHnn NnapameTpoB NpeccoBkM ob6moTok. C apyroi
CTOPOHbI, YeM BbllLe ByAeT Harpy3ka B MOMEHT U3mepeHna Bubpaumm Ha
nosepxHocTM 6aka TpaHcpopmaTopa, Tem 60/bLIe BEPOATHOCTb NOrPELIHOCTH B
onpeaeneHny NapaMeTpoB NPECCOBKN MarHUTonpoBoga TpaHcpopmaTtopa.

Op1EeHTUPOBOYHO yBEeIMYEHKe 06LLei NOrpeLHOCTM NPpoBeaeHUs
ANArHOCTUYECKUX PAacYeTOB C UCMOIb30BaHMEM OZLHOIO 3aMepa B1bpaumy,
OTHOCWTEIbHO PACYETOB C UCMOJIb30BAHMEM ABYX 3aMePOB, MOXKHO OLEHUTb MO
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npuBeLeHHOMY PUCYHKY. OH UANOCTPUPYET yBEIMYEHUE NOTPELIHOCTU
AMarHOCTMKM KauyecTBa NPecCcoBKM Meam U CTau, B 3aBUCMMOCTM OT BEINUUHDI
HarpysKku TpaHcpopmaTopa B MOMEHT NpoBeAeHNA U3mepeHnin Bubpaumu. 3a
eANHULY NO BePTUKAIbHOW OCU Ha PUCYHKE NPUHATA TaKas NorpewwHocCTb,
KoTopas 0bbl4HO Nosyyaemasn Npu UCNONb30BaHMM ABYX 3aMepOB N0 OCHOBHOM
MeTOAMKe perncTpaumm sBubpaunm.

OBMOTEM

cTanb

0 Harpyska TpaHccgopMaTopa 100

Mpun NCcNoNb30BaHUM AN ANATHOCTUKM OAHOrO 3amepa, 3apermcTpMpoBaHHOro
X0JIOCTOM X0/ie TpaHchopmaTopa, MPaKTUYECKM HEBO3MOXKHO onpeaenaTb
Ka4yecTBO NPeccoBKN 0BMOTOK. ITO CBA3aHO C TEM, UTO B STOM pPeEXKMME Mo
0b6MOTKam NpoTeKaeT Mablii TOK XOI0CTOrO X043, KOTOPbIN peanbHo He
NPUBOAMT K CYLLLECTBEHHOWN BUBPaL MM 06MOTOK, KOTOPYO MOXKHO
3apernctTpuposaTb Ha NnoBepxHocTu 6aka TpaHcdhopmaTopa. Mpu NOMoLLM 04HOTO
3amepa BMbpaL MK, BbIMONHEHHOMO Ha HarpyXeHHOM TpaHcpopmaTope, TPYAHO
AMarHoCTMpPOBaTh Ka4ecTBO NPECCOBKM MarHMTonpoBoaa, T.K. B obliem
BubpocUrHane TpyaHO pasaenntb cocTasnsaolme oT BMbpauumn marHMTonpoBoaa
M 0BMOTOK.

B 3aKntoueHMe No aToMy BOMPOCY CAeAyeT cKasaTb cneaytollee. Mcnonb3oBaHue
0AHOro 3amepa Bnbpaumm 41a AMarHOCTUKM COCTOAHUA NPECCOBKM 06MOTOK
BO3MOKHO, HO MNOrPELIHOCTb pacyeTa ByAeT yBennueHa, Kak MUHUMYM,
npumepHo Ha 30 %. 9To ByaeT Npu UCNOIb30BAHMM HArpy30K TpaHchopPMaTopa,
npesbiwakowmx 40 % oT HOMWHaAbHOTO 3Ha4YeHus. Mpu NpoBeaeHUN
ANArHOCTMKM COCTOSIHUSA NPECCOBKM MAarHMTONPOBOAOB NO O4HOMY 3amepy
BMOpPaLMKN BE/IMYMHA MOTPELLHOCTY ByAeT NPUMEPHO TaKOTO e YPOBHS, eC/v
HarpysKa byzet meHblie 20 % OT HOMUHANbHOW MOLLHOCTM TpaHchopmaTopa.

XpaHeHue nHpopmayum o 3amepax BUb6paumMm B naMmATU NPorpammbl
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B namaTu nporpammsl cuctembl «BECTA» BCe 3amepbl XpaHATCA B BUAE
oTaenbHbIX darnos. Palinbl, OTHOCALWMECA K 04HOMY TpaHCHOpMaTopy,
pacrnonaratoTcs B OTAENbHOW AMPEKTOPUM.

Kakablit oTAeNbHbIM 3amep BUBpaLnn, COOTBETCTBYIOLLMIA OLHOMY PEXUMY
paboTbl TpaHchopmaTopa, npeacTasafeT cobon otaenbHbin paiin. Konnyectso
BMB6pOCMIrHanoB B ogHoM 3amepe (daiine) 3aBUCKT OT TUNa TpaHchopmaTopa.
Ecnv ucnonb3yloTcs cTaHA4ApTHbIE MacnopTa Ha TpaHCchopPmMaTop, Kak Ha OgHOM
CepAeyHuKe, TaK 1 rpynnoBoii, TO B 3amepe A0/KHO 6biTb 12 BUBPOCMIHaNos, no
KO/IMYeCTBY TOYEK 3amepa. Ecm ucnonb3yeTcs MHAMBUAYANbHbIV NacnopT
TpaHcdopmaTopa, To B 3aMepe MOXKeT 6biTb oT 4 40 20 BUBPOCUTHANOB.

Mporpamma gonycKaeT c/lydyan, Koraa KomyecTBo BUBPOCUTHANOB B 3aMepe
MOKET BbITb MeHblLLIE, YeM 3TO onpeseeHo NacnopTom Ha TpaHchopmaTop.
TaKune 3amepbl MOTYT NPUHUMATb Y4acTue B AnarHoctmke. MNpu paboTe ¢ Takmummn
3amMmepamMmum nporpamma OTKa*KeTcCcAa BbIMNO/IHATb pacyeTbl MO TOYKaM, MO KOTOPbIM
OTCYTCTBYIOT BUOPOCUIHaA/bI.
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Mmnopt 3amepoB 13 npnbopos KomnaHuu Bubpo-LieHTp 8 NO
Becra

BcTaHbTe Ha TpaHchopmaTop, Ha KOTOPOM BblIN caenaHbl U3MEPEHUA, KINKHUTE
NpaBoit KHOMKOW MbIlWK U BbiIbepute « MIMNOPT CUrHaNoB»

(i PaBota ¢ apxusom MHBOpMaLIMK — a be

L0 | & || # =
=il Becra

.
ET———

- B Tpacd MpocmoTp curiance
MpocmoTp nHbopMaLIK

WMnopT curHanos B
McnpaenTb HaMEHOBaHWE TpaHCGOpMaTopa
WcnpaBnTh NapamMeTphbl AMarHoCTMKK
[ANVHHOE NpMMeUaHve

YaanuTe TpaHchopmMaTop

YaanuTe BCE

¥ aanuTe Bce 3aMepsl

OTmeTuTs

COPOCATE BCE MOMETKH

OTKkpoeTca oKHO «CBA3b».

gﬂﬁ Ce#asb (MopTUSB) >
Bexog Hactpoiikn ceasn  Coxpannte & daiine

MapameTpel npubopa

' YcravosuTecBR3S

0 Buixoa

Cnucok 3amepos

«/ CuMTaTbhaHHbIe

2% OCTaHOBUTHCUMTHIBaHWE
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B 3aronoBKe OKHa yKa3aH UCMo/ib3yeMblit MOPT KOMMbIOTEPa 1A nepesayum
AaHHbIX. ObbIYHO, Hy*KeH USB-nopT. Eciv nopT 3a4aH HenpasuabHO BbibepuTe
MeH0 YCTaHOBKM -> YCTAHOBKM CBA3WN U MOMEHSATE NOpPT.

8 Hacrpoiiku X
Tun nopra

® USB
O Ethernet

O Katanor

Ethernet

Katanor
CAWORK\Atlant8laz\installer\atlant8 D

KonvuecTeo NoeETOpoOE 3 2

v 0K X Otmena

BkntoumTe npmbop B pexkum nepesayumn AaHHbIX U NOAKAOUUTE €ro K
KOMMblOTEpY.

B okHe «CBA3b» HaXXMUTE «YCTAaHOBUTbL CBA3bY.

Ecnn komnbloTep He o6Hapyxun npubop, noasutca cooblieHne 06 ownbke.

OwrbkKa x

e Hert npuBopa, noaknrouenHoro no USE

v OK

3TO MOMKeT 6bITb B cneayrumnx cnydanx:

° HenpanmbHo 3a4aH NopT nepenaydn
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Mpubop He BKAOYEH

Mpunbop He B pexume nepegaun (ana Test-SK, Kopcap USB, AMTest-2)
Mpnbop NnogKNtoUeH K HenpaBUAbLHOMY MOPTY

He yctaHoBneH gpaiisep USB (Vibro-Center/Dimrus USB Device)
Mnoxoti kabenb

Ecnv npmbop obHapy:KeH, To cumTbiBaeTca MHbopmaLmsa o npnubope 1 CNncoK
3aMepoB.

% Csasb (MopTUSB) X
Bexog Hactposiin cessw  Coxpannte B daine
MapameTps npubopa

Bepcws nporpamHoro obecneueHns 1.06
Bepcvs npoTokona oBmeHa 2.01 / YoraHoeuTsceszs
Pasmep FLASH 262144,0 Kb
® Beixoa
Crnuncok 3amepoe
v [ Viana-2 A
()1 V' Cuvratsganrsie
(-) 3amep N2002, ot 06.07.2023. 8 10:16:09
. (-} 3amep N2001, ot 06.07.2023, 8 10:15:19 3T OCTAHOBUTL CUNTBIBAHME
v&(-) 111
- (-) 3amep N2004, ot 06.07.2023, 8 10:09:02 P‘g
- B (-) 3avep N2003, o7 07.12.2022, & 10:08:23 CoxpanuTesameps!
. (-} 3amep N2002, o7 07.12,2022, 8 10:08:16
- (-) 3amep N2001, or 07.12.2022, 8 10:08:00
v B 1Y Mo

BbibepunTe B HUKHEM CMIMCKE 3amMep U HaXKMUTE KHOMKY «CUnTaTb AaHHbIEY.

Ecnun BcTaTb Ha BerHMﬁ 31EMEHT CMUCKa, TO CYUTAIOTCA BCE 3aMepPbl.

CuynTaHHbIE 3amMmepbl NTOMeYatoTCA 3HAKOM «+», HECHUTAHHbIE — 3HAKOM «-».
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% Censb (Mopr:USB) X
Benxog Hactpoiim ceasn  Coxpanute B daiine
MNapameTpsl npubopa
.BEpCMH nporpamkoro obecneyeHns 1.06
Bepcus npoTokona obmeHa 2.01 Vv Yararosutecezs
Pazmep FLASH 262144,0 Kb
® Buixoa
Cnucok 3amepos
’ v@f;;‘a(:a: : v CuutatepanHbie
(+) 3amep N2002, o7 06.07.2023. 8 10:16:09
- & (+) 3amep N2001, ot 06.07.2023. 8 10:15:19 &% OcTaHOBUTLCUMTLIBaHME
v ()11
- B (-) 3amep N2004, ot 06.07.2023, 8 10:09:02 Coxpanymasameps
2022, 8 10:08:23 i
-) 3amep N2002, o1 07.12.2022, 8 10:08:16
-) 3amep N2001, ot 07.12.2022, 8 10:08:00
v 300 1V e

Mocne Toro, Kak cumTanm c npubopa Bce 3amepbl, HAXKMUTE KHOMKY « COXPaHUTb
3amepbI»

OTKpoeTca okHO «DopmupoBaHMe 3amMepoB». B 3arosoBKe OKHa yKasaH TeKyLmi
TpaHcpopmaTop (“Komnpeccop 3072”). TpaHchopmaTop MOKHO CMEHUTb
KHOMKoM «BblbpaTb TpaHchopmaTop».

B okHe HeobxoAMMO yKa3aTb KaKoM M3 3aMepOB COOTBETCTBYET KaKa0M TOUKe
TpaHcpopmaTopa.

B neBoM cnvicke — 3amepbl, nepegaHHble ¢ npubopa.

B npaBom cnucke — Toukn TpaHcpopmatopa (1 BepTmkanbHo, 1 MonepeyHo, 1
OceBoe, 2 BepTMKanbHo, U T.4.).
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Dopmuposarre samepa [Tpanchopmatop T-4]

CunTtaHHele Bnoku

Kanan 1 N2001 B 10:15:19 or 06.07.2023

Toukw 2amepa

Kanan 2 N20O1 B 10:15:19 o1 06.07.2023 i AenH
Ommetumk N2001 B 10:15:19 ot 06.07.2023 5 BeHB
Kawan 1 Ne002 e 10:16:09 ot 06.07.2023 BexH
Kawan 2 Ne0O2 e 10:16:09 ot 06.07.2023 CenB
Otmerunk N20O2 & 10:16:09 o1 06.07.2023 © CenH
CHHB

S5 CheH

BHHB

BuxH

- AHHB

X OTtmeHa R BriBparsTpaHchopmatop

T

x

Celluac Hy}KHO NepeHecTM 3amepbl cieBa-Hanpaso.

37O AenaeTca KHOMKamu:

> (nan Npoben) — nepeHocC 04HOro 3amepa

>> — NepeHoC BCEX 3aMePOB B TOUKU NO-MOPAAKY

< — BEPHYTb 3aMep 06paTHO B SIEBbIN CNUCOK

<< — BEPHYTb BCE 3aMepbl B NeBbIN CNNCOK

DopmupoBaHue 3amepa [TpaHchopmatop T-4]
CunTaHHble Brokn Touku 3amepa
AerB  Kawan 1 N°001 e 10:15:19 o7 06.07.2023
Kanan 1 N2Q02 & 10:16:09 ot 06.07.2023 AgHH Kanan 2 N2001 g 10:15:19 ot 06.07.2023
Kawan 2 N2002 & 10:16:09 or 06.07.2023 .
Otmetunk N2002 & 10:16:09 ot 06.07.2023 BenH
CenB
< CenH
CHHB
<< | ChnH
BHHB
BruH
- AnHB
+ 3anuce X OTmeHa ¥ BuibpatsTpanchopmarop

~

MNMocne Toro, Kak 3amepbl pacnpeaeneHbl, HaXXMUTE KHOMKRY «3anucb».

MosaBnTcA OKHO «BBOA TEXHONOIMYECKMX napameTpoB», B KOTOprI?I MOXHO
BBECTU AONOJIHUTE/IbHYIO Mchopmau,mo no 3amepy. OcobeHHO Ba*KHO Aana

aBTOMATMYECKOWN AMarHOCTUKK aedeKkTos BeecTM napameTp «HAMPY3KA». MNocne

3TOro0 HAXXMUTE KHOMKY «3anucb.
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Bsoa TexHonorMueckky Napametpos [Tpadchopmatop T-4]

MNapametp 3Ha4eHue En.mam.
HATPY3KA NN= 90 %
TEMTIEP. BO3AYXA TV= 0 C
TEMMEP. MACTA TM= 0 C
KO3dd. MOLWHOCTK KM=
MpumevaHue K 2amepy
v OK & Meyats X OTmeHa

3amep ByaeT coxpaHEH M NOABUTCA B OKHe «PaboTa c apxnBom MHGOPMaLUU»,

noga TpaHCcPopPMaTOpPOM.

Ecnum He Bce nepegaHHble CUrHaNbl BbiNU Pa30MKeHbI, TO CHOBA OTKPOETCA OKHO
«PopmuposaHue 3amepa». B HEM MOXKHO BbIGpaTb Apyroi TpaHchopmaTop
KHOMKOWM «Bbl6paTb TpaHchOpMaTop» M NPOAO/IKUTL COXPaHEeHME 3amMepoB AN

aToro TpaHchopmaTopa.

Co3pgaHue 1 ucnpasneHue maplipyra obxoga TpaHcpopmaTopos

YcTaHoBUTE Kypcop Ha yposeHb CTaHumK, Liexa namn NopgpaspeneHms u Boibepute

NYHKT MeHto “HoBbili dann mapupyrta”.
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BecTta

=i Becra
[

BN

=
EH-#

B

(i Pa6oTa c apxveoM VHOOPMaLUK — ]

& b #F B E =

MpocMOTp CUTHEA0B

MpocMoTp UHGOPMAaLKUK

o

MCHD&BWH: HaWMEHOBaHWE CTaHUWK
JavHHoe NpumMmeuaHme

MpuBAska uexa

Mpu1BA3Ka TPaHCOOPMaTopa
Hoerlii daiin mapwpyra I
YAanuTh CTaHUMID

OTMeTUTL

CHpocuTb BCe NOMETKM

TpaHchopmaTopbl B MapLpyT 406aBAAOTCA C NOMOLLbIO KHOMNKK “Oo6aBuTh”.
BbibepuTe TpaHchopmaTop 1 B MapwpyT 6yayT AobaBieHbl TOYKM 3aMepa C

TEKyWMMM napameTpamm. C NOMOLLbIO KHOMKKU “YAannTb” MOMKHO UCKOUYNTD
HEKOTOpbIe 3/1IEMEHTbI U3 MapLipyTa.

Mapuwpyt
Havmenosanme ‘74
¥ Mapupyr "
v TpaHchopmatop T-4

-~ AsHB
AenH Obbexr
BenB Pervcrprpyemeiii napameTp

- BerH
CeuB CnekTp BCero curHana >
CenH Bubpockopocts >
ChuB .
CuuH Yncno nuHKiA B cnexTpe 800 -

-~ BHHB
BunH Jwanazow uactor, Ny
AHHB ot

- AnnH

pite}

TpaHchopmatop T-20
AsnB Uneno ycpeanennia ~
AsnH
ReuR e [ Crapt no otmerumky

+ [lobasuts = Ypanutb V' MprveHuTs A BephyTs
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Ana nsmeHeHma napamMeTpoB BCTAHbTE Ha HY)KHbIﬁ I1IEMEHT, U3SMEHUTE

napameTpbl U HaxKmuTe “MpumeHnTb”. KHonKa “BepHyTb” BO3BpaLlaeT 3agaHHble
paHee napameTpbl. MOXHO BCTaTb HA TPAHCPOPMATOP U CMEHUTL NapPaMETPbI
BCEX TOYEK OAHOBPEMEHHO.

Mocne 3aaHMA Bcex NapaMeTpoB HaxkmuTe “CoxpaHntb”. B okHe paboTbl C

APXMBOM MOSABUTCA MKOHKA “MapuwpyTt”. s ucnpasBiaeHns maplupyTa
YCTaHOBMTE Ha Hero Kypcop v BbibepuTte “UcnpaBuTb MapLipyT”.

3arpy3Kka mapLuipyTta B npubop 1 UMNOpPT 3aMepoB NO MapLIpPyTy U3

npubopa

[nA 3arpysky maplipyTa B NpMbop yCTaHOBMTE KYPCOP Ha MKOHKY MapLupyTa U

BblbepuTe NYHKT MeHto “3akayaTb MapLupyT B npubop”.

(i PasoTa c apxEoM MHOOPMALKMHK

B B B =

=i Becra
= reac
= B TpaHchopmatop T-4
38 3amep o1 21.03.1997 g 22:24:42 N21
Bf 3amep o7 22.03.1997 8 11:49:59 N°2
Bl Tpanchopmatop T-20
=
MpocMoTp MHBOPMAaLIMK
CkauaTb 3aMepbl N0 MAPLIPYTY
3aKauaTe MapLUpyT B NpUGop R}

WcnpaenTb mappyt
YaanuTe MapLupyT

OTMETUTE

CBpocuTe BCE MOMETKH

MoryT 6bITb 334aHbl AONOJHUTE/IbHbIE BONPOCHI A/15 UCNPABJEHUA MapLIPYTa B
3aBMCMMOCTM OT BO3MOXKHOCTeW npunbopa. [Janee Bbibepute NopT, NcnpasbTe
AOMONHUTENbHbIE NAapaMeTPbl, BK/IIOYUTE PEXUM CBA3M B MPUBOPE U HaxKkmuUTe

“Crapt”.
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3arpyska MapLupyTa 8 nprbop X
WHTepdeiic
Mopt: USB
WamernTe
Cratyc
X OtmeHa
IS

[ns 3arpyskun 3amepos 13 Npubopa No MapLipyTy YCTaHOBUTE KypPCOP Ha MKOHKY
MapLUpyTa 1 BbibepuTe NyHKT MeHio “CKavaTb 3amepbl Mo MapLpyTy”.

(i Pesota c apxusom vHbOpMaLKA — O *

2o E OB =

=i Becra
= TP3C
= @f Tpanchopmarop T-4
£ 3amep o1 21.03.1997 & 22:24:42 N21
B 3amep o1 22.03.1997 B 11:49:59 N22
B Tpanchopmatop T-20
&)
MpocMoTp MHGOpMaLMK
CkauaTb 3amMepbl N0 MapLIpyTy
3akauaTb MapLpyT B Npubop

WcnpaeuTs MapLupyT
YaanuTe MapLupyT
OTMETHTE

CBpocKTh BCE MOMETKM

BbibepuTe NOpT, BKAKOUUTE peXMM CBA3M B Npubope u Haxkmute “Crapt”. U3
npubopa no maplpyty 6yayT cYMTaHbl U CO34aHbI 3aMepbl.
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Brirpyska samepog No MapLpyTy

WHTepdeiic
MopT: USB

M3mernts

Cratyc

X Otmexa ‘
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MpocmoTp CUrHaNoB Ha 3KpaHe

Bbi6op cMrHanoB Ana NPOCMOTPA Ha IKpaHe

dDyHKUMA ONepaTUBHOIO NPOCMOTPA HECKOJIbKUX CUTHAN0B OAHOBPEMEHHO
ABNIAETCA OYEHb BaXKHOM, T. K. MO3BOAAET NO/b30BaTEN0 NPOCMaTPMUBATL U
MOJEepHMU3NPOBaTb MHGOPMALUIO Ha SKpaHe KoMnbloTepa. B npakTnyeckux
YCnoBuAx, Yalle BCEro B CamMbiX CNOXKHbIX CNy4Yaax, UMeHHO NMPOCMOTP CUTHaNoB
Ha 3KpaHe No3BoAeT AMarHOCTUPOBATb COCTOSHUE KOHTPOUPYEMOTO
obopyanosaHus.

B nporpammHom obecneyeHnn Becta nonb3osaTtenb, 418 NPOCMOTPA Ha dKpaHe
KOMMbOTEpa, NO-CBOEMY YCMOTPEHMIO, MOXKET B 1060 KOMBUHaL MK U,
NPaKTUYeCcKn B lobom obbeme, BbIOpaTb M3 Hasbl AaHHbIX:

e  BCe CUrHasbl Mo AaHHOMY 3amepy;

® BCe CMrHabl NO AaHHOMY TpaHchopMaTOpy;

®  BCe CMrHanbl Bcex TpaHcHOPMaTopOoB AaHHOMN CTaHUMW;

®  CUrHa/bl U3 Pa3HbIX 3aMepoB, OT PasHbIX TPaHCHOPMATOPOB.,
PacroOMKEeHHbIX B OAHOM WM B Pa3HbIX CTaHUMAX No Bbibopy.

Mpoueaypa Bbi6OPa CUTHANOB OCYLLECTBAAETCA NPU MOMOLLM NPaBO KNaBuLIK
MBILLKM, NPU HAXKaTUM Ha KOTOPYIO NOSBASETCA NepeyeHb JOCTYNHbIX GYHKUNN, B
KOTopoMm Bbibupaetca “OTmeTuts” nnm “MpocmoTp curHanos”. PyHKLMA
“OTmeTnTb” NO3BOAIAET NOArOTaBAMBATb HABOP HYKHbIX CUFHANOB M3 Pa3HbIX
AMpeKTopuit 6asbl AaHHbIX. PyHKLMA “MTPOCMOTP CUrHaN0B” Bbi3bIBAET 3TU
CUrHa/bl HA 3KPaH.

yI'IpaBHEHMe CUrHa1aMMn Ha 3KpaHe KomMnbioTepa

MepBOHa4YaNbHO BCE CUMTHAMbI BbIBOAATCA Ha 3KpaH “yepenuuein”, T. €. OHK
NoXKaTca paaom Apyr ¢ apyrom. O4HOBPEMEHHO Ha 3KPaH MOKeT bbiTb
BbiBeAeHo A0 100 pasnnyHbIX CUrHAA0B, HO ANA MPAKTUKM 3TO Masio NPUEMIEMO,
T. K. PacCCMOTPETb TaKoe KO/IMYECTBO CUTHA/0B Cpasy NnpobaemaTuyHo.
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[ns ynpasnenus rpadpuyeckum npeacrasieHnem sMbpocmMrHanos B nporpamme
MCNonb3yoTca 24 KHOMKKU ynpasaeHns n npeobpasosaHua. 3T HebonbLime
KHOMKW MOKa3blBaOTCA NPOrpaMmOoi Ha 3KpaHe B BEPXHEN YacTu 3KpaHa
KOomnbtoTepa. PaccmoTpmm 3TM KHOMKKM nogpobHee. Ana yaobcTBa onucaHms
6ysem ncnonb3oBaTb HOMEpPA, YKa3aHHble Ha pUCyHKe dparmeHTa sKkpaHa
KOMMbIOTEPA BbILLE U HUXKE KHOMKM.

1. “Yepennueit”. ITo KHOMNKA yNpaBAeHNA PAcKNaLKOM HECKONbKMX rpaduueckmnx
OKOH Ha 3KpaHe KomnbloTepa. Mpu HaxkaTuM Ha Hee BCe OTAE/IbHbIE OKHa
No¥KaTca No Bcei cBobogHOM 06/1aCTV 3KpaHa ApYr PALOM C APYTOM.

2. “PackniagKka okoH”. Mpwu HaxKaTUM Ha 3Ty KNaBuLY NOSABAAETCS
AOMONHUTENBHOE OKHO «PasmMellleHNe CUrHaN0B Ha 3KpaHe», NPY NOMOLLM
KOTOPOro No/1b30BaTe b NPOBOAMT PACK/IaAKY OKOH Ha 3KpaHe Mo cBoemy
YCMOTPEHMI0, MaKCMMasibHO yA06HO A8 onepaTMBHOro aHanusa. Packnaaka
MOXET NPOU3BOANTLCA NPOM3BO/ILHO WM C UCMOIb30BaHNMEM BO3MOMXKHOCTEN
AMarHocTMyeckoro nacnopra TpaHchopmatopa.

PasmMellleHvie CUrHanoe Ha 3KpaHe x |

Pacnonoxerune oKoH

@ Touku no BepTUKANN

O Toukw no ropusoHTanm

Yucno Touek

(%]
ar

i

Yucno Hanpaenexwia

v OK X Otmexa

3. “3aKpbITb Bce OKHa” (KnaBuwa F3). Bce rpaduyeckmne okHa NnpocmoTpa C
BMBPOCMIHaNaMM Ha 3KpaHe KomrbloTepa 3akpbiBatoTca. Mocne atoro
No/ib30BaTe/Ib MOXKET HauMHaTb GOPMMPOBATL HOBbIN Habop BUBPOCUTHANOB
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A1 NPOCMOTPA Ha 3KpaHe KOMMbIoTEPa, UK NepPeinTH B Apyrme GyHKLUK
nporpammbi.

4. “NokasaTb OKHO NpeobpasoBaHuin” (Knasuwa F5). Bbi3biBaeTca cneynansHoe
OKHO ynpaBaeHusA NpeobpasoBaHUAMM TUNA: CUTHAA — CNEKTP — CNEKTP
ormnbatowen - KencTp, BUGpoycKopeHue - BUBpocKopocTb — BUbponepemMeLleHne
n T. 4. Bharogaps aToMy MOXKHO NPOCMaTPMBATL BUBPOCUTHAbI B
MoaAndULMPOBAHHOM BUAE, OTIMYHOM OT TOTO, B KAKOM BUAE MHPOpMaLMA
XpaHuTcs B 6ase AaHHbIX No 3amepam. bonee nogpobHO GYHKLMM 3TOrO OKHa
OMNUCbIBAETCA B TEKCTE AAaHHOTO PYKOBOACTBA HUXKeE.

5. NepeknoyeHmre pexxnma npocmoTpa “CurHan/Cnektp”. Ecam ucxogHoiii
rpadumK CUrHan, TO KHOMKa nepekstodaeT rpaduk B pexkum CnekTp. Knasuwa F7 —
nepekaoYaeT TekyLnin rpadumk, KombuHaumsa Ctrl+F7 (nnm Ctrl+knmnk Ha KHoMKe)
— nepekatoYaeT Bce rpaduKm cUrHanos B pexkmum CnekTp u obpaTtHo.

6. “CBa3atb Kypcopbl”. Ha Bcex 0gHOTUMHbIX rpadmKax Ha SKpaHe KOMMbloTepa
(BpeMeHHbIX CUTHaNax oTAe/IbHO, Ha CNEKTPaxX OTAE/bHO) IMHENHbIe Kypcopbl -
yKasaTe/n yCTaHaB/AMBalOTCA B OAMHAKOBOM BPeMEHHOM (B CMeKTpax B
l-IaCTOTHOM) NON0OXKEeHUU U NPU Ha*XaTUKN COOTBETCTBYHOLWUNX K1aBULW yNpaBaeHNA
nepemelLalTcs 0g4HOBPEeMeHHO. Ha Kaxaom rpaduke moryT 6biTb YCTaHOB/EHbI
[OBa Kypcopa - KpacHoro 1 ¢puoneToBoro LeeTa. KpacHblil ycTaHaBAMBaeTCs B
none rpaduKa Npu HaxKaTUmM IEBOMN KNABULLM MbILLIKKU, PO30BbIN Kypcop
YyCTaHaB/MBAGTCA M NepemMeLLaeTcs NPy NOMOLLM NPABOMN KAaBULLIM MbILLKK.
MecTonoioXeHne KaXKaoro Kypcopa (3HauyeHne) NoKasblBaeTCA B HUMHEN YacTu
rpadMKa COOTBETCTBYIOLLUM LIBETOM.

7. “CUHXPOHU3NPOBaATb OKHA”. 3Ta Hanbosee moLliHaA GYHKLMA COBMECTHOIO
npeobpa3oBaHUA HECKONbKUX rpadunKoB. OHa paboTaeT B perKMme “HakaTb -
oTXaTb”. Korga okHa CMHXPOHU3MPOBaHbI, TO CBA3aHbI HE TO/IbKO KypCopbl,
CBA3aHbl BCe npoueaypbl paboTbl c OKHamu. B nepsyto ovepep rpadmKkm B
OTAENbHbIX OKHaxX NPUoBpPeTyT 0ANHAKOBbIM MacluTab No BepTUKaAbHOW OCK.
MpY CUHXPOHM3ALMM OKOH MacluTab byaeT Besae 0AMHAKOB M XopoLlo byaeT
BMAHO B3aMMHOE COOTHOLLEHME aMMIUTYA CUFHAN0B B Pa3HbIX OKHax. Bo -
BTOpPbIX BCe rpadmKm ByayT 0AMHAKOBO ABUraTbcA. Hanpumep, Korga gas o4Horo
OKHa byZeT HaxkaTa KnaBula “pasgBuHYTb Mo X”, To 3Ta KOMaHA4a
PacnpOCTPAHUTCA HA BCE CUHXPOHM3MPOBAHHbIE OKHA. B 06bIYHOM pexnme
Kaxkgo0e oKHo 06pabaTbiBaeTcs OTAENbHO.

8. “NoKa3biBaTb rapMoHMKK” (KnasuLua Insert). Monb3oBaTeb A0NKEH
YCTaHOBUTb KPaCHbI/ KYpcop Ha MHTEPECYIOLLYHO ero 4YacToTy CNEKTPa U HaXKaTb
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Ha 3Ty K/1aBuLly. Ha JKpaHe 3e/1eHbIM UBETOM 6y,CI,YT NOKa3blBaTbCA AECATb
yKa3aTene171 UenbiX raPMOHUK OT TEKYLLENO NONOXKEHUA KypCopa. oToT peXnm
Yﬂ,06eH AnAa BbiABNEHUA cemencrs rapMOHMUK B CNEKTpE BM6pOCMFHaﬂOB.
MEéNTbim LBeToOM — lD,|:)O6Hble rapMOHUKMN, (I)MOIIETOBbIM — Y4acCTOTbl 3/1EMEHTOB
noagwWnMNHNUKOB Ka4vyeHUA.

9. “Moka3biBaTb MOLWHOCTL”. aHHaA GYHKLUMA paboTaeT TONbKO B pexXume
NPOCMOTPa rapMOHMK cneKkTpa. OHa NOKasbiBaeT YC/0BHYIO MOLLHOCTb
rapMOHUKM (LUIMPUHY raPMOHUYECKOTO NMKa) Ha cnekTpe. FapMoHUMKa
NOKa3blBAETCA CTAaHAAPTHOW GOPMbI, @ €€ MOLLHOCTb OTO6parkaeTcaA LWMPUHOMN.

10. “3akpawmBaTtb none mowHoctn”. JaHHasa GyHKLMA paboTaeT ToNbKO B
peXKMme NPOCMOTPa rapMOHMK CMEKTPA. B 3TOM pexkume yC/I0BHas rapMOHMKa
Ha CMeKTpe 3aKpaLlMBaAeTCss CUHUM LBETOM.

11. “MokasaTb CNMCOK rapmMoHuK” (Knasuwa F6). B Buae TabauLbl NoKasbiBaeTcs
nepeyvyeHb rapMOHMK M3 CNEKTPA, KOTOPbIA PACNO/IOXKEH B aKTUBHOM OKHe. 1A
Ka*KoW rapMOHMKM YKa3bIBalOTCA NapamMeTpbl — LIBET, Ha3BaHUe, 4YacToTa,
amnantyga n pasa. Ana HopmanbHoM paboTbl 3TOMN PYHKLMN HeEOBX0AMMO Ha
CNeKTpe Npu NOMOLLUM KNaBULLIM «8» NOKa3aTb BCe rapMOHUKK. Nonb3oBaTenb
YCTaHaB/AMBAET TEKYLLMA KYPCOP Ha rapMOHUKE, KOTOPas, NO MHEHUIO
Nno/ib30BaTe/ A, ABAAETCA NEPBON B CEMEICTBE, U HAXKMMAET Knasuuy «8». [lanee
HaXXMmaeTcAa Knasnwa «11» «lMNokasatenb CANCOK rapMoHKMK». NoKa3sbiBatoTcA
TO/IbKO FAPMOHMKM CO 3HAYMMOM aMNAnUTYA0M (He meHee 1% OT MaKCMMa/bHOM).
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BecTta

[apMoHMKK

Yacrora

Amnautyaa |(Qaza

F

1/4
173
112

BPFO

FTF

6371.46

5196.35

7800.48

647.461
868.835

79794

5165.8

995.392

0.08325

0.08204

0.05174

0.32388
0.09014
0.26404

0.05347

220

170

218

12. “JInHenHbI/norapmommueckmnini macwtab no X”. Mepekatoyartenb macwraba
rpaduyeckoro npeacTaBaeHUa rpadprKoB B OKHE MO OCK YACTOTbI A1A CNEKTpa.

MpumeHsaeTcA Npu NPoBeAEHUM CNeLranbHOro aHaansa BM6poCcUrHanos.

13. “InHenHbIn/norapmommueckmnin macwtab no Y”. Nepekntoyatens macwrtaba

rpaduyeckoro NpeacTaBAEHUA aMNANTYAbl CEKTPA B OKHeE.

14. “B Hayano” (knasuwa Home). FpadryecKkmii Kypcop B aKTUBHOM OKHe
nepemeLLaeTcs B IEBYHO YacTb rpadMUecKoro oKHa.

15. “BbicTpo BneBo” (knasuwa PageUp). Mpaduuecknii Kypcop Ha sKpaHe
CKAYKOM NepemeLLaeTcs BAEBO OT MCXOLHOTO MOJIOMKEHWS.

16. “BneBo” (knasuwa Ctpenka Bneso). Fpaduyeckmin Kypcop Ha akpaHe
nepemeLLaeTcsa BAEBO Ha OAMH MMHUMA/bHbIN Lar.

17. “BnpaBo” (knasuiua CTpenka Bnpaso). [paduueckunii Kypcop Ha aKkpaHe

nepemellaeTca snpaso Ha oANH MUHUMA/IbHbIN LIar.
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18. “BbicTpo BNpaBo” (knasuwwa PageDown). Mpadunyeckmin Kypcop Ha skpaHe
CKaYKOM NepemeLL,aeTcsa BNPaBo OT UCXOAHOTO NO/IOXKEHMUS.

19. “B KoHew” (knaBuwa End). Npaduyeckmnii Kypcop Ha sKpaHe CTaHOBUTCA B
NPaByto KPaHIOK Y4acTb rpaduyecKoro okHa.

20. “YcTaHOBUTb Kypcop Ha makcumym” (Knasuiwwa Cepan 3BE3404KA) — YTOYHUTL
MaKCMMYM Ha rpadmKe OKOJI0 Kypcopa M YCTAaHOBUTb HA HEFO KypCop.
Ctrl+KHonKa (knaBuwa Ctrl+Cepan 3B€3404Ka) — YCTAHOBUTbL KYpPCOpP Ha
MaKCMMyM BO BCEM rpaduke.

21. “Pa3aBuHyTb no X” (knasuwa Cepbint +). MacwTtabuposaHue no X. Mpwu
HaXaTUK Ha 3Ty KNaBULLY yBEMUYMBAETCA paspeLleHne No NPoA0bHON OcK
rpaduka.

22. “Cxatb no X” (knasuwa Cepbiit -). CkaTb rpadumk no ocu X.

23. “Pa3aBuHyTb no Y” (knasuwa Ctpenka Beepx). MacwTtabuposaHue no Y. Mpwu
HaXKaTUK Ha 3Ty KaBULLY yBE/IMYMBAETCA PaspeLleHne Nno NpoaosbHOM ocu
rpadmka.

24. “Cxatb no Y” (knasuwa Crpenka BHu3). CxkaTb rpadumk no ocu Y.

25. MyTb (CTaHuma -> TpaHcdopMaTop —> 3amep —» TOUKA) A0 aKTUBHOIO rpadurKa
Ha 3KpaHe.

MpeobpasoBaHuA curHazioB BO BpeMeHHOM Buae

3710 Npeobpas3oBaHUs, OCyLLLECTBASEMbIE HAA, BUBpOCUMTHanammn “Bo BpeMeHHOM
obnactn”, 1. e. Hag GyHKUMeENn nsmeHeHMA BUBpOCMrHana oT BpemMeHu. Takmx
npeobpasoBaHMn HEMHOTO - Nepexos OT BUOPOYCKOPeHMA K BUBPOCKOPOCTH,
fanee K BubponepemelLeHnto n obpaTtHo.

MNpeobpasoBaHUs BUBPOCUIHANIOB BO BPEMEHHOM 06/1aCTU B MPOrpamMmMHOM
obecneyeHnn BECTA moryT 6biTb BbINOAHEHbI NPU NPOCMOTPE
3aperncTpupoBaHHbIX BUOPOCMIHAMIOB HA 3KPAHEe KOMMbIOTEPA, BbI3bIBAEMbIX U3
6a3bl AaHHbIX. B 3TOM cnyyae nosib3oBaTesto A4OCTYMNHbI BCE BO3MOMKHble
npeobpasoBaHns BUBPOCUTHANOB, MPeayCMOTPEHHbIE B Nporpamme Becta. Ana
BbINOJIHEHUSA 3TUX NPe0bPa30BaAHMIA HA IKPAHE HAKMMAETCA KNaBULLA “NoKasaTb
OKHO rpadpuyeckunx npeobpasoBaHmnii”. B 3Tom OKHe Nonb30BaTe b BblbMpaeT
HY}XHOE emy NpeAacTaBiaeHMe BUOpOCUTHana, U MHGOPMaLMS NpeacTaBaseTcs B
HY>XHOM BUAe.
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[ Npec6pazosa. — X ‘
ﬂpE}lraEIQHMQ CchrHana

CwurHan

CnexTp BCero curKana
CnexTp YacTk CurHana
Ornbarwas

CrekTp orubakLuei
FapmoHMKK

Kenctp

MouiHocTs B Nnonoce

E,ELIM—V‘LB\ nIMepeHns

Bubpoyckopenne
Bubpockopocts
Bubponepemelwiermne

v g b 4

1 2 3 4

Bce 3T npeobpasoBaHmA BUOPOCUTHANIOB MOTYT ObITb BbIMO/IHEHbI MPU MOMOLLN
rpadmyeckoro okHa “lMpeobpasoBaHua”, paboumne pyHKLUN KOTOporo bosee
nogpo6bHO onNucaHbl B JaHHOM PYKOBOZCTBE B C/IeAYIOLLEM pasaene.

MpeobpasoBaHMA CUrHANOB B YAaCTOTHOM Buae

370 TakoM TMN Npeobpa3oBaHMiA, OCYLLECTBASEMbIX NO/Ib30BATENEM HAZ,
XpaHMMbIMM B 6a3e faHHbIX BUBPOCUMIHaNaMm (M He TONIbKO Hag,
BMOPOCUIHAaNaMM, HO U HAZ BPEMEHHbBIMU CUTHA/IaMM APYrOro TMMaA) € LLesbio
nepesoja uUx U3 BpemeHHon 06,1acTu B “4acToTHyto ob6nacTb”. B pesynbTate 3TuX
npeobpasoBaHuii onpeaensetca GyHKUMA pacnpeseneHns sHeprum
BM6pOCMIHaNa No OTAENbHbIM COCTAaBAAIOWMM - FTAPMOHUKAM B onpeaeneHHoOM
AnanasoHe YacToT.

Takux npeobpasosaHuii B MO BECTA npeycMOTPEHO HECKO/bKO:

CurHan (spemeHHoI). 3To GYHKLMA BOCCTaHOB/IEHNA BpeMeHHoro BubpocurHana
W3 ApYr1x NpeacTaBNeHnid, Kak XpaHMMbIX B 6a3e AaHHbIX, Tak U MOAYyYeHHbIX
npv pasnMyHbIX NpeobpasoBaHuUsAX.

CneKTp BCEro CUrHana - Nnepexos U3 BpemMeHHon 061acT B YaCTOTHYIO
NpPoM3BOAMTCA NPU NoMoLLM BbicTporo npeobpasosaHma Pypbe (BMNP), camoe
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6bICTpOE npe06pa3OBaHme C TOYKUN 3PEHNA BbIMNCZTUTE/IbHBIX 3aTparT,
npumeHunmoe gna BCero CUrHanaa cpasy.

CI'IEKTp 4aCTu CUTrHana - nepexon 13 BPEMEHHOVI obnactu B YaCTOTHYIO Npw
NOMOLLUN KNaCCUYECKOTO UHTErpana CDypbe. Tp66YET 60/1bLINX BbIYUCAUTENBHbIX
3aTpaT, HO NO3BOJIAET B UICXOAHOM BPpEMEHHOM CUTHANE BbIOENATb mo6yro Y3KytO
obnactb 1 onpenenaTtb Cl'leKTpafIbeIVI COCTaB CUrHana TO/IbKO Ha JaHHOM
BpPpEMEHHOM UHTEPBAJIE U, KODOME TOro, onpeaenATb CNEKTP C 3aA4aHHbIMU
YaCTOTHbIMM NapaMeTpaMM.

Orunbatowas u Cnektp ornbatoweit. Mpu nomoLm sTon GYHKLUN UCXOOHbBIN
BMBpPOCUTHAN NepBOHaYaNbHO GUABTPYETCA B Y3KOW NOOCE YacToT, 3aTemM
“neTekTnpyeTca”, B pe3yabTaTe Yero U3 Hero Bblaenaetca ormbatowas. Mo atoi
ornbatollen ctaHgapTHbIM obpasom, npu nomolm MNP, nonyyaerca cnekTp.
CnekTp ornbatoLLei xapakTepusyeT AMHaAMUYECKNE, yaapHble, 0COBEHHOCTH
WUCXOAHOTO CUrHana U NPUMEHAETCA B HEKOTOPbIX METoAax ANarHOCTUKM,
Hanpumep, ANA ANAarHOCTUKU Ha PaHHUX CTaanax AedeKToB B NoALLNNHUKAX
KayeHus.

FapmoHuKu. Mpwn Bbi6Ope 3TOM GYHKLMM BCE FAPMOHMKN NPEACTaBAAOTCA HA
3KpaHe, B OKHax NpPOCMOTpa, B CTUIM30BAHHOM BUAeE, B BUAE “AnHmMn”.
Mo3BONAET YMEHbLUNTb Ha 3KPaHe 06beM AULWHEN MHPOPMaLMK.

Kenctp. 970 Takaa npoueaypa npeobpasoBaHusA BUOPOCUTHANOB, KOTOPas
No3Bo/IAET AOCTAaTOYHO KOPPEKTHO NPOBOAUTL MOUCK NEPUOANYHOCTEN B CNEKTPe
BMbpocurHana. NpurmeHseTcs Yalle BCErO B MHOFOBasIbHbIX CUCTEMAX, Hanpumep
B pefyKTopax, rae No3sosseT A0CTaTOYHO NPOCTO BbISBAATL Hanbonee
nedeKTHbIM Ban.

MouHocTb B nosioce. 1o npoueaypa pacyeta CK3 BubpocurHana B 3ag4aHHOM
AMnanasoHe YacToT. B nporpamme MMeeT HECKO/IbKO Pa3HOBMAHOCTEN TaKoro
pacyeTa. Mpyn NOMOLLM OKHA, NOKa3aHHOro C/1eBa, MOXKHO BblO6paTh MK
CTaHAaPTHbIE MOAOChI YacTOT, UM NOAOCHI NO BbiGoOpy. MpK CTaHAAPTHbLIX
no/iocax Nno/ib3oBaTe/ib BbIGUPAET WMPUHY Nosoc. Koanyectso nosoc pacyeTta
MOXeT 6bITb NPaKTUUYECKN Nt06bIM. Pe3ynbTaTbl pacyeTa MOLWHOCTM B MOA0CaX
MOXHO NPOCMOTPeTb Ha rpaduKe cTaHAAPTHOro BUAA.
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MOWHOCTE B NoNOCaX UacTaT x

Monocwi yactoT

1 okTaBa v

—DE-/\-‘-a € YacToTel NonoC

Frmxn (Mu) FeepxH (M) AmnauTyaa, m/c2
11,0 22,0 0.16461

22,0 44,0 0.23517

44,0 90.0 0.51751

90,0 180,0 1.17

® Quncrurs ¥ Npocmotp X Otmera

KnaBulum B HUMKHEN YacTM aKpaHa “npeobpasoBaHua BMbpocMrHanos”, KoTopble
A7 yaobcTBa NOACHEHMA NPOHYMEpPOBaHbI 0T 1 A0 4, NO3BO/AIOT BbINOJ/HATb
cnegytolme onepaumu;

1 - MpmeHnTb K PYHKLMKN B JaHHOM OKHe. MNpeobpa3oBaHHbI CUTHAN
MOKa3bIBAETCA B TOM e OKHe, rae 6bln UCXOAHbIN BPEMEHHOM CUTHaA.

2- MpUMeHNTb KO BCeEM OTKPbITbIM Fpad)MLleCKMM OKHaM Ha 3KpaHe KomMmnbkoTepa.
I'Ipe06pa3OBaHHb|e CUrHabl NOKa3biBaOTCA B UCXOAOHbIX Fpad)M‘-IECKMX OKHaxX.

3 - MIPUMEHUTb K aHHOMY OKHY, HO Npeobpa3oBaHHY0 GpYHKLUMIO NOKa3aTb B
HOBOM rpadMyecKkom OKHE Ha 3KpaHe.

4 - BepHyTb TeKylLee 3HayeHune. MponcxoanT oTMeHa paHee BblIbpaHHbIX
npeobpasoBaHUii U Ha SKPaHe BOCCTaHaBANBAOTCA UCXOAHbIE CUTHAbI.

HekoTopsble npoueaypb! npeocbpasoBaHUA U3 BpeMeEHHOM 061acT B YaCTOTHYIO
TpebyIoT BbINOIHEHNA A0NONHUTENbHbIX NpoLeayp Bbibopa, Hanpumep “CnekTp
no ®ypbe”. MNonb3osaTenb 4OMKEH NPeABapPUTENLHO BblIBPaThb rpaHuLbI
BPEMEHHOro AMana3oHa Ha BpeMeHHOM CUrHane, MHade nporpamma bepet ans
npeobpasoBaHusA BeCb CUrHas. Bbibop Npov3BOAMTCSA NMPY MOMOLLM ABYX
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KYPCOpPOB Ha rpaduKe - KPacHOro M 3e/1eHOM0. ITU KYpCopbl NepemeLLatoTcs
NIeBOM M NPaBOW KNaBMLLIAMM MbILLIKM COOTBETCTBEHHO.

MNapameTpel cnekTpa no Pypee X
Hauano wHTepeana |0,28946 =l c
KoHey wHtepeana |0,61204 =l c

HuxHar yactota  |2000.00

Bepxwss 4actota  |3000.00

War no wacrote = Iy

v 0K X OtmeHa

[anee noasnseTca OKHO onpeaeneHna NapameTpos cnektpa no Pypbe. B aTom
OKHe MOKa3blBalOTCA BPpEMEHHbIE rpaHuMLbl BbIBPaHHOro y4yacTka curHana, u
npeanaraeTca onpeaennTb YaCTOTHbIN AMana3oH CneKTpa, KOTopbli TpebytoTca
(v BO3MOXKHbI N0 NapameTpam UCXOQHOIO BPEMEHHOIO CMrHana) nonb3oBarenio.
34ech e Nosib3oBaTeb onpeaenseT Wwar byayliero cnexkTpa no YacroTe.

[ oNoNHUTENBHbIX MOACHEHUI TPebyeT OKHO 3a4aHMA NapaMeTpPoB Npu
nocTpoeHumn ormbatoLLeit U cnekTpa ormbatoulei. Mpun HaxkaTUK Ha Hee U
HaKaTWMM Ha KNasuwy “npumMeHnTL” NOABAAETCA OKHO NapaMeTpoB A
NOCTPOEHMA CNeKTpa ormbatoLuei.

MapameTpsl NOCTPOEHWA OrbaroLLer
ABTOMAaTUECKMIA NOUCK DUALTPa
Undpoeoi Nnonocosoi GuasTp
LnprHa nonocsl 1 oKkTaea
HauansHan YyacToTa NOAOCKI

KoreuHas uyactoTa NonoCs!

v 0K

Mpy ABTOMaTMYECKOM MOUCKe GpUIbTPA NPOrpaMmma CamocToATeIbHO NoabupaeT
1/3-0KTaBHY0 NOAOCY, B KOTOPOWM MaKCMMabHOE 3HaYeHne JKCLecca CMrHana.

B HeaBTOMaTMYECKOM peXkmnme HeobxoaMmMo BbibpaTb LWMPUHY NOAOCHI ANA
dunbTpauumn ncxogHoro smbpocurHana (oktasa, 1/ 2 oktasbl Uaun 1/3 oKTasbl) 1
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Haya/IbHOe 3HaYeHuWe YacToTbl A1 BbIOBPAHHOTO AManasoHa YacToT NoJIoChI
dunbTpauun. KoHeyHoe 3HaYeHKe NooCkl PUAbTPALMM BBOAUTCA NPOrpaMmmon

dBTOMATUYECKWN.
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[AMarHocTnKa Kauecrtsa NpeccoBKN aKTUBHbIX 3/1eMEHTOB
TpaHcdopmaTopa

HasHayeHue U BO3MOXKHOCTU 3KCl'IepTHOVI CUCTembl

OCHOBHOE Ha3Ha4YeHMe NPorpaMmmbl U SKCNEPTHOM cucTembl «Becta» -
NoBbILLIEHME HaZEeXHOCTM PaboTbl OYEHb AOPOroCTOALLEro U OTBETCTBEHHOIO
060pyn0BaHNA 3N1EKTPOCTAaHUMNIA U SHEPFOCUCTEM - BbICOKOBOIbTHbIX MaC/IAHbIX
TpaHcPopMaTopOB. ITO AOCTUIAETCA 33 CHET ONEPATUBHOM OLLEHKMN TEKYLLEFO
TEXHUYECKOro COCTOAHWUA aKTUBHbIX MaTepunanos TpaHchopmaTtopa (6e3
BCKPbITUA 6aka!), AnarHoCTMKM NPUYMH NOBbILIEHHOW BUBPALMM U, YTO OCOBEHHO
BaXXHO, CBOEBPEMEHHOIO BbIABEHMA TEHAEHUMN YXYALIEHNA TEXHUYECKOTO
COCTOSIHUSA, KaK Bcero TpaHchopmaTopa, Tak U OTAE/bHbIX pa3s 0OMOTKU K
cepaeyHuKa.

BbiBOAbI Nporpammbl «Becta» ABAAIOTCA YacTbio 06LLEro ANarHo3a, KOTopbIi
MOXHO NOIYYUTb NPU NOMOLLM BCEX BO3MOKHbIX METOA0B KOHTPO/IA COCTOAHMA
TpaHcdopmatopa. MNpu 3ToM cnegyeT NOMHWUTb, YTO AMArHOCTUKA MO
BMB6POCOCTOAHWNIO NO3BOIAET ONpPEeAeNaTb BO3MOKHbIE AedeKTbl Ha CaMol
paHHel cTagun, Korga OHW He TOJ/IbKO AaKe He PasBUIMCD, a Korga NosBUIUCH
TO/IbKO TEHAEHUMMN K UX BOSHMKHOBEHMIO. Hanpumep, pacnpeccoBKa cTanu uau
MeAM B AaNbHENLEM MOKET NPUBECTU K YXYALLUEHUIO COCTOSHUA U30AALMK, YTO
TO/IbKO MOTOM MOMKET BbITb 06HAPYKEHO NO COCTaBYy Mac/a, XOTA 3TO TONbKO
cneacTeume, a He NPUYMHa.

JKCnepTHaA cMcTeMa OLEHKM COCTOAHUA U NIAHUPOBAHUA 06CNYKNBAHUA
TpaHcHOPMaTOPOB NO TEXHUYECKOMY COCTOAHMIO «BecTa» npegHasHayeHa anA
NCMO/b30BaHNA B CNELMANN3MPOBAHHbBIX 3/1IEKTPOTEXHUYECKMX CAYKbax
SHepProcucTem, CTaHUMI M NPeanpUATUI B LLeNAX:

®  KOHTPO/A TEKYLLErO TEXHNYECKOrO COCTOAHUA MaCASAHbIX
TpaHchOPMaTOPOB C aHaIM30OM ANHAMUKM Pa3BUTUA HEMUCNPABHOCTEN;

e onpegeneHUs BO3MOXKHOCTM AasbHellen akcnayaTauum obopyaoBaHma
6e3 pemoHTa;

® OAroTOBKM MHPOPMAaLMKN O HEOBXOAMMbIX PEFNaMEHTHbIX N PEMOHTHbIX
paboTax, ux obbeme 1 CpoKax NPoBeAeHUA.

Mporpamma NpMMeEHUMA A1 ANArHOCTUKM COCTOSIHUS MACAHbIX
TpaHcHOPMATOPOB PA3/IMYHbIX KOHCTPYKLMIA - FPYNNOBbIX, HA OAHOM
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cepaeyHuKe, ABYXOOMOTOUHBIX, TPEXOOMOTOUHbIX, aBTOTPAHCHOPMaTOPOB,
0AHOdA3HbIX U T.4,.

OcHoBoOW AN onpefeneHnsa TEKYLWErO COCTOAHUA TPaHCHOPMATOPOB ABAAIOTCA
3amepbl BUOPALMM B ABYX PEKMMAX - XOIOCTOTO X0A4a U PEKMMA Harpysku. OguH
3amep BMOpaLUK BbINONHAETCA B ABEHAALLATM TOYKaX HA Kopnyce H6aKa
TpaHchopmaTopa. MecTo ycTaHOBKM BUBpoaaTUMKa Ha BaKe BbibBMpaeTca Tak,
YTOObl OHO BbINIO HANPOTUB BEPXHEN N HUXKHEN YacTel 06MOTKK dasbl.
TexHONOrMyeckne napameTpbl, Xapaktepusytowue paboTy TpaHcdopmaTopa,
TaKWe KaK 3arpyska TpaHchopmaTopa, B NPOLLEHTaX OT HOMWHaNA, TemnepaTtypa
Mmacna, TemrnepaTtypa oKpyKatolel cpeabl U KOSOOULMEHT MOLLLHOCTU Harpy3Ku
BBOAMTCA B Nporpammy “oT pykun”, cnpaBoyYHO. OHM HYXKHbI NPU NPOBEAEHUN
aHanusa. ’enatenbHo BBOAWTL B Nporpammy KoadpduLmeHT MoLwHocTK “cos ¢”.

PerynapHoe npoBegeHWe 3mepeHuin Bubpaumii obopygosaHus, KoTopoe
npeaycMoTpPeHO Nporpammoit «Becta», No3sBonseT BbIABAATb HEMCMNPABHOCTM Ha
paHHel cTagun BO3HUKHOBEHMSA, OTCNEXKMBATb ANHAMUKY UX PA3BUTUS,
CBOEBPEMEHHO ONpeaenaTb paunoHabHble CPOKM NPOBEAEHUSA PEMOHTOB.

B sKcnepTHOM cnucteme «BECTA» ansa npoBeAeHMA ANarHOCTUKM KayecTsa
NPeccoBKM M 0BMOTOK U MarHUTONPOBOAa TPpaHCPOPMaTopa UCMOSb3YHOTCA OfHM
1 Te e 3amepbl BUBpaumm ¢ nosBepxHocTu baka TpaHcpopmaTopa. ITo
BO3MOXHO 61aroaapsa PacnosIoKeHUIo aKTUBHbIX MaTepranos TpaHchopmaTtopa
B cpese *uakoctn (Macna), obnagatolueli xopouwel NpoBogUMOCTbHO
aKyCTUYECKUX CUTHANOB.

MaTepuasibHble Pecypchbl, BbiAensemble A5 MPOBEAEHUS KaNMUTaNbHbIX
PEMOHTOB TPaHCHOPMATOPOB, B HACTOSALLLEE BPpEMS HEBEMKU. TONIbKO Npwu
NpPaBUIbHOM MJIAHUPOBAHUM PEMOHTHBIX PaboT 3TU cpeacTBa MoryT obecneunTtb
noaaep:KaHue B yA0BNETBOPUTE/IbHOM TEXHUYECKOM COCTOSHWUM BCETO,
NpPaKTUYECKN He 0BHOBNAEMOr0, NapKa 3KCMIYyaTUPYEeMbIX MOLLHbIX
TpaHcdopmaTopoB. B 3TMx ycnosusax Hanbonee apdeKTMBHO NpUMEHEHNe
COBPEMEHHbIX cpeacTB “6e3pa3bopHoin” paHHENn ANArHOCTUKM COCTOAHUA U
NAaHUPOBaHUA 06CNYKMBAHWNA NO TEXHNYECKOMY COCTOSHUIO, NO3BONAIOLLMX
MWHUMU3MPOBATL 3aTPaThl Ha IKCNyaTauuio obopyaosaHus. [ewesne
rPamMOTHO 3KCMJ/IyaTUpPOBaTb N PEMOHTUPOBATb MMetoLeeca 060pyA0BaHNE, YEM

NOKyNaTb HOBOE M CHOBA 3KCNJlyaTUPOBATb €Ero HEYyA0B/ETBOPUTENTBHO.

O6bIYHO rNaBHOM LeNblo NPOBeAEHUA KanuTaNbHbIX PEMOHTOB
TpaHchOpPMaTopPOB ABAAETCA NPECccoBKa 06MOTOK U MarHuTonposoaa. lNoatomy
npv onpegeneHnm HeobXxoAMMOCTU NPOBEAEHNA PEMOHTA KPYMHOro
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TpaHcdopMaTopa No TEXHNYECKOMY COCTOSIHWIO, T1IaBHOW 3a43a4eit CyKobbl
[ANarHOCTMKM CTaHOBUTCA ONepaTUBHasA OLLEHKA GpaKTMUeCKOl 3anpeccoBKM
aKTUBHbIX MaTepunanoB TpaHCPopmMaTopa, KOTOPYHO HU TPAAMLMOHHbIE
MCMbITaHWUSA, HY BHELWHMI OCMOTP Yepes /IOKK, KaK NPaBuso, He peLaoT.

Hanbonee nHGopMaTUBHbI B 3TOV 061aCTM BUOBPALMOHHbIE U PE30HAHCHbIE
MEeTO/bl KOHTPO/IA COCTOAHMSA TPAaHCPOPMaTOPOB, 0COBEHHOCTAM NPUMEHEHUA
KOTOPbIX, NOCBALWEHO A0CTaTOYHO MHOTO HAaYYHbIX U NPAKTUYECKUX Pa3paboToK.
HepoctaTKom 60/1bWMHCTBA 3TUX METOA0B ABAAETCA UX CIOKHOCTb U
HeobXoAMMOCTb OTK/IIOYEHMA TPaHCHOPMATOPOB, YTO OFPAHNYNBAET
onepaTUBHOCTb U 3GHEKTUBHOCTbL AMArHOCTUKM. Jlydlue, Koraa peleHune o
NpoBeAEHNN PEMOHTA NPUHUMAETCA NO UToram obcnenoBaHuna paboTatowero
TpaHcdOpMaTopa, YeM TOTFZa, KOTAa OH YKe BbIBEAEH U3 SKCMyaTaLmK.

MpeanocbiKu co3aaHna cUCTeMbl AUArHOCTUKM TpaHCcPOpMaTopoB Nno
BMbBpocUrHanam

C dM3MYeCKOM TOUKM 3peHns BUOpaLMSA HA NOBEPXHOCTU BaKa MOLLHOIo
TpaHCchOPMaTOpa KAaYeCTBEHHO U KOJIMYECTBEHHO XOPOLLO KOppenmpyeT c
COCTOAHMEM NPECcCOBKM 0BMOTKM M MarHuTonposoaa. MameHeHuMe cteneHun
NpPeccoBKM B NpoLLecce aKCnayaTaLmMm NPUBOAUT K USMEHEHMIO 06LLel
BMOPALLMOHHOM KapTUHbI, YCUIEHUIO BUOPALUM, USMEHEHMIO ee YacTOoTbl,
NosBJAEHUIO MOAYNNPOBaHHbIX KonebaHuii. C 3TUMM U3MEHEHUAMM JOCTAaTOYHO
4acTo CTaNKMBAKOTCA PaBOTHMKM IKCNAYyaTaLMOHHbIX CYXK6, BbINOAHAOLLMNE
OCMOTpbI paboTatowmx TpaHCPOpPMaTOpPOB.

Mpw pa3paboTke meToaa 3a OCHOBY BblNN NPUHATLI TPU OCHOBHbIX TEXHUYECKNX
pelieHuA.

Mepsoe. [InA oueHKM BO3MOXKHOCTU NPUMEHEHMUA BM6paLI,MOHHbIX MEeToa0B ANA
ANArHOCTUKKMN COCTOAHNA KPYMHbIX Tpchd)opmaTopOB C camoro Havana 6bi10
NMPUHATO pelleHne NCnoab3oBaTb NepPeHOCHbIE CNEKTPOAHAIN3aTopPbI,
perncrtpupytrowime CurHan c BVI6pO,CI,aTLIMKa 1 pa3nararouero ero Ha CoCtaBHble
rapMOHUKW. otn I'Ipl460pbl [O0CTAaTOYHO NErKN, UMEIOT BEC MeHee 3 K, OCHaLEHbI
BM6pO/.'J,aT‘-IMKaMM C MAarHUTHbIM KpenJsieHneMm.

Btopoe. s obecneyeHns makcMMasibHOM OnepaTUBHOCTY NpoLeaypsbl
ANarHOCTMPOBaHMA C CAMOro NepBOro 3Tana paspaboTKM cMCTEMbI b0 NPUHATO
pelleHne orpaHMYMBaTbhCA TONbKO perncrpaumein BMbpocurHanos Ha
noBepxHoOCTM H6aka paboTatowero TpaHcpopmaTopa. ToNbKO TaKoM Noaxos,
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obecneurBaeT 6bICTPOTY U MMHMMAa/IbHbIE 3aTPaTbl Ha NpoBeAeHMe BCel
npoueaypbl USMEPEHUI, XOTS Noay4aemasn Npu 3SToM MHGopMauma nmeet
OrpaHUYeHHbI 06beM 1 “3alwymneHa” Bubpaumamm 6aka, cuctembl
OXNaAKAEHUA.

TpeTbe. C uenblo KOMNeHcaUUn yMeHblUeHUA 06bema UCXOAHOMW MHPOopMaLMK 3a
OCHOBY 6bINN NPUHATLI CNEKTPasIbHble METOAbI BUBPOANArHOCTUKM, Koraa
NUCXoAHbIM BUBpocurHan npeobpasyercs M3 BpeMeHHOW 061acTM B YaCTOTHY!HO,
rae NpeacTaBAseTca COBOKYNHOCTbIO FAPMOHMK, Pas/iMyatowmxcsa 4acToTol u
aMMANUTYLON.

YeTBepToe. JKcnepTHanA YacTb CUCTEMbI A0KHA BbITb peann3oBaHa Ha
nepcoHanbHOM KomnbloTepe. bbICTpo NpoBecTn 04HOBPEMEHHbIN
CpaBHUTE/IbHbIM aHan3 60bLIOTO KO/IMYECTBA CNEKTPOB BUOPOCUIHA/IOB,
CBA3aHHbIX MeXay coboli, aBTOMaTMUYECKN CHOPMMUPOBATL OTYETHLIN AOKYMEHT
MOKET TO/IbKO COBPEMEHHANA KOMMbIOTEPHAs 3KCNEepPTHan cucTema.

AHanun3 ANarHoCTUUYECKUX NMPU3HAKOB CNEeKTpoB BM6pOCVII'HaIIOB

CnekTpbl BUBPOCUIHANOB, 3aPErMCTPUPOBAHHbIX Ha MOBEPXHOCTM HaKa
TpaHcdopmaTopa, MMEOT B CBOEM cOocTaBe oT ABYX A0 7 — 10 nHbopmaTUBHBbIX
rapmoHuK. Hanbonee nHpopmaTMBHAA YaCTb CNEKTPOB HAaXO4MTCA B AMana3oHe
o1 100 oo 700 Iy,

B 30He yacToT, meHbLlmMx 100l cocpeaoToyeHbl B OCHOBHOM BUbBpaLmu,
BbI3BaHHbIE BEHTUAATOPAMMU CUCTEMbI OXNAXKLEHMA N MACIOHACOCaMU. 34eCh Ke
06bI4YHO PACNO/IOKEHO HECKO/IbKO PE30HAHCHbIX MMKOB C YacTOTaMu
COBCTBEHHOIO pe30HaHCca 3/1IeMEHTOB KOHCTPYKUMK baka. MHPopmMaTUBHOCTb
3TOW 30HbI AN ANATHOCTUKM COCTOAHWUA NPECCOBKM 0OBMOTKM MU MarHMToNpoBoaa
mana. bonee BbICOKOYACTOTHbIE KoebaHus, Bbile 7000, cMAbHO 3aTyxatloT B
macne. MonesHon gna AMarHOCTUKN MHGOPMaLIUK B STOM 30HE, KaK U B
HM3KOYACTOTHOM, MPAKTUYECKN HET.

TeopeTnyeckunin, naeanbHbli, CNEKTP BUBPOCKOPOCTH, 3aperncTPMpPOBaHHbIN Ha
nosepxHocTM 6aka TpaHcpopmaTopa, HaXoAALLErOCA B XOPOLIEM COCTOSHMM,
OONIXKEH coaeprKaTb B cebe TONbKO TPU CneKTpasbHbIX N1Ka. Mepsblid, NUK,
nmetowmin yactoty 100 'y, NpUCyTCTBYET BCEraa M ecTb pe3yibTaT AeNCTBUA
3/1EKTPOMArHUTHBIX CUJI, BbI3BaH 3QEKTaMN MarHUTOCTPUKLMM B
MarHUTOMPOBOAE U 3N1EKTPOAMHAMUYECKMMM NPOLLeCCaMn B 06MOTKe,
NpPonopLUMOHaNEeH yYA4BOEHHOM YacToTe ceTu. [lBa ApYyrux ABAAIOTCA TPETbEW U
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NATON rapMOHMKOM OCHOBHOTIO CUrHaNa U umetoT YactoTbl 300 1 500 My, OHK
NOABAAIOTCA B CNEKTpe BCeACTBME BIMAHUA HacbiWweHNA GpeppoOMarHMTHOro
cepgeyHuKa TpaHchopmaTopa. Y TpaHchopmaTopa, akTUBHbIE MaTepPUanbl
KOTOPOro 3anpeccoBaHbl MAEeaNbHO, APYTUX FRAPMOHUK, B NPUHLMME, BbITb He
LONXKHO.

Y peanbHoro TpaHcpopmaTopa KapTUHA Ha CNekTpe BMbpaLmMn coBEPLUEHHO
MHas. OBbIYHO MMEHT MECTO FaPMOHUKM B ANanas3oHe YacToT Ao ceabmoii (700
l'U) U COOTHOLWEHME aMNAUTYA, 3TUX FTAPMOHMK, Ha NepBbIl B3rNsA4, He NoaaaeTcs
cMcTemMaTu3aumun. Y ogHoro 1 Toro e TpaHchopmaTtopa ¢ TPYA0M yAaeTca HaluTm
XOT$ 6bl BE TOYKM C NPUMEPHO OAMHAKOBOM CNEKTPaibHOM KapTMHOW. 3aech
CKa3blBAOTCA PA3IMUUNA MeXAY TPAHCPOPMaTOPaMM, Pa3NYHAA KECTKOCTb
Kopnyca 6aka B mecTax usmepeHus, pasHmua ctopoH BH n HH, pasHuua
BHYTPEHHel 1 BHelwHel $asbl cepaeyHuKa, Haanume PMH u T.4.

Ewe 60s1ee CNOMKHOM CTAHOBUTCA KapTMHA MPU MOMbITKE CPAaBHUTb 3aMepbl
BMOpaLLMM B O4HOM U TOM e TOUYKEe Mo, Harpy3Kom 1 Ha XONOCTOM XoA4y.
“BnbpaumoHHoin” 0cobeHHOCTbIO TpaHcPopmaTopa ABAAETCA TO, YTO NpU
rnepexone oT X0JIOCTOro X04a K PeXXMMy Harpysku obuuii yposeHb BUbpaLmm
6aKa TpaHchopmaTopa 06bIYHO 3HAYUTEIbHO YyMeHbLuaeTcs, Ao 40 %.

MpoBeaeHHbIe NCCef0BaHMA Ha peasibHbIX TPaHCHOPMATOPaX BbIABUIM MHOTO
cneundmyecknx ocobeHHocTel GU3nYecKnx npoueccos B TpaHchopmaTope,
3aBMCALLMX OT TMNA TpaHchopMaTopa, KOHCTPYKLMN, MOLLLHOCTU M AaXKe 3aBo4a -
nsrotosuTenn. KapTnHa BO MHOTOM 6bi/1a YCNOXKHEHA NPOBEAEHNEM U3MEPEHUI
He Ha MHTepecyoLeM 31eMeHTe TpaHchopMaTopa, a Ha 3HAYMTEIbHOM
yAaNeHnn oT Hero, Ha Kopnyce 6aka, CMrHaa Ha KOTOpPoM ocnabneH cnoem
macna.

Mo uToram BbINOJIHEHHbIX PaboT paspaboTaH MeToA ANAarHOCTUKM COCTOAHMSA
TpaHcdopmatopa no subponapamerpam. O6s3aTeNIbHbIM YCNOBUEM €70
Co34aHnA 6bIN0 UCNOb30BAaHME KOMMBIOTEPHbIX SIKCMEPTHbIX CUCTEM,
NO3BONAIOLMX NPOBOANTbL CNOMXKHbIE MaTeMaTUYecKme NpeobpasoBaHna, aHaNus,
cpaBHeHue 1 0606LLeHne cneKkTpoB BU6POCUrHaNoB. [MarHoCTUKa NPeccoBKM
aKTUBHbIX 3/1leMeHTOB TpaHchopmaTopa "BpyyHyto", Ha OCHoBE NPAMOro
BM3Ya/IbHOrO CPAaBHEHWA ANArHOCTOM CUFHA/IOB M CMEKTPOB, HA Hall B3rNsz
NpeaCcTaBAAeTCcAa MasloBEPOATHOMN.

Anroputm paboTbl 3KCNEPTHOM YacTU NPOrPaMMBbl CTPOUTCA HA CPAaBHEHMUM
BMbpOMNapameTpoB TpaHchopmaTopa B ABYX PEXMMAX PaboTbl - XONOCTOroO X043
W Harpysku. B pexkrMme X0n0CTOro Xxo4a NpesnoiaraeTcs Haamume Bubpaumi
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TOJ/IbKO aKTUBHOW CTann, BUBPaLMmM 06MOTKM CYMTAIOTCA CPAaBHUTENBHO MasibiMK,
M OHUM HEe YYUTbIBAIOTCA. B perkume Harpysku K BUbpaLmsam CTanm, KoTopble
CYMTAOTCA HEM3MEHHbBIMM M3-3a NOCTOAHCTBA OCHOBHOMO MArHMTHOTO NOTOKa,
pob6asnaoTca BUbpaLmMmM 06MOTKM U BUBPALMKN 3N1EMEHTOB KOHCTPYKLMM, MO
KOTOPbIM NPOTEKAIOT NOTOKKN pacceaHus. Mpoueaypa "BblunTaHmA"
ANArHOCTUYECKUX NPU3HAKOB B PEXKMME XON0CTOro X043 U3 AMAarHOCTUYECKUX
NPU3HAKOB PEXMMA, BbISBIEHHbIX B PEXKMME Harpy3Ku, NO3BOIAET Pas3aenaTb
NPU3HAKK PacnpeccoBKM 0OGMOTKM OT MPU3HAKOB PACcNpecCcOBKM NaKeTa CTau.

B pamkax Kaxgoro samepa BMbpaLmMm NpoBoAMTCA BbiSBAEHWUE YAENbHOMO
BK/M1aZa B 06LLYyt0 BUBpaUUIo YeTHbIX (BTOpas, YeTBepTas U LWecTas), HeYeTHbIX
(nepBas, TpeTbsa, NaTas U ceabman) U "APOBHbLIX" rapMOHMK OT OCHOBHOM YacToTbl
8 1000y, MNoa, APO6HbLIMU NOHNUMAIOTCA FAPMOHUKKN ¢ Homepamu 1/2, 3/2, 5/2,
7/2 v 1.4. NpMeHnTEIbHO K TpaHCHOPMaTOPY 3TU rAPMOHUKM MMEIOT YacTOTbl
50, 150, 250, 350 'y, n T.4. Bce ocTanbHble YacTOTbl, MPUCYTCTBYIOLWME B CEKTPE
BMOpPOCUIHaNa, HO He KpaTHble YacTtoTe 50U, B AMarHOCTMKE He y4acTBYIOT.

BarkHoM ocobeHHOoCTbIo Nporpammol «BECTA» ABAAETCA TO, YTO OHA NPUMEHMMA
ONA ANATHOCTMKM COCTOSIHUA MaC/IAHbIX TPaHCHOPMATOPOB CaMbIX PA3INYHbBIX
TUMNOB M KOHCTPYKLWI - TPyNnoBbIX, Ha O4HOM CepAeYHUKE, ABYXOOMOTOUHbIX,
TPexobMOTOUHbIX, aBTOTpaHcPopmaTopos. Npu aTom a/1a nepexosa oT
ONArHOCTMKM O4HOTo TpaHChopmaTopa K APYromy HeT HeobXoAMMOCTHU AenaTb
N3MEHEHMA B NPOrpamme, T.K. BCA OPUrMHaNbHaA MHPOpMaLma cocpeaoTodeHa B
AMarHOCTMYECKMX NacnopTax TpaHcpopmMaTopos.

CnepnyeT x0poLWwo NOHMMaTb, YTO BbIBOAbI CUCTEMBI «BecTa» ABNAIOTCA YacTbio
obLero AnarHo3a, KOTopblii MOXKHO NOYYMUTb NO TPaHCPOPMaATOPY NPU MOMOLLM
BCEX BO3MOMHbIX METOA0B KOHTPONA COCTOAHMA. CpaBHUTENbHbIM
[AO0CTOMHCTBOM AMAarHoCTUKKM No BubponapameTpam ABASETCA TO, YTO OHA
No3BOAAET ONpPeAeNATb BO3MOXKHble AedeKTbl Ha Camolt paHHen cTaanu, Koraa
OHW He TONbKO AaXKe He PasBUNCD, @ KOrAa TOIbKO NOABUANCH TEHAEHLMMN K UX
BO3HWKHOBEHMIO. Hanpumep, pacnpeccoBKa CTaav Uan meau B AanbHenlem
MOXET NPUBECTMU K YXYALIEHUIO COCTOSHUA U30AALUMK, YTO MOTOM MOMKET BbITb
06Hapy»KeHo Mo CoCTaBy mMac/a, XoTa 3To ByAeT yiKe cNeacTBUEM, @ He
nepBonNpPUYNHOIN.
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NMpoBepeHne AnarHocTMKKn TpaHcpopmaropa

[na Hayana HeobXxoAMMO B NAMATM MPOrPamMmbl BbIBpaTb ANPEKTOPUIO, B
KOTOPOW cocpesoToueHa BcA MHOOPMaLMA No gaHHOMY TpaHcdopmaTopy 1 Bce
3amepbl BUBpauum.

Ba3a gaHHbIX NPOrpammbl € PacKpbIBAeTCA» A0 YPOBHSA BbIBPaHHOIO
TpaHcdopmaTopa. Heobxoanmo, 4Tobbl Ha 3KpaHe Bbl NepeyeHb BCex 3aMepoB
BMGpaLMK, UMEIoLLMXCA B Nporpamme. Bbibop obsieryaeT To, UTO PAAOM C
KaK4,bIM 3aMepPOM PacnosiaraeTcs CCbl/IKA Ha AaTy U Bpems NpoBeaeHus
pernctpauum.

[na npoBeaeHna AMarHOCTUKM KayecTBa NPeccoBKM 0OMOTOK U MarHUTONPOBOAa
HeobXoAMMO «OTMETUTbY OAMH WU ABa 3aMepa, NO KOTOPbIM NAaHUpyeTca
NPOBOAUTL ANArHOCTUKY. OTMETKa NPOM3BOAMUTCA MPU NOMOLLM KNaBMLLM
«Insert» Ha KnaBMaType KomnbioTepa. PAAOM C OTMEUYEHHbIM 3aMepoMm Ha
3KpaHe NoABAAETCA KpacHas «raiovka».

YKa3saTenb MbILLKM YCTaHABANBAETCA HA OAMH U3 OTMEYEHHbIX 3aMepOoB No
[AHHOMY TpaHcHOPMaATOpPyY, HA SKPaHEe NOABAAETCA OKHO AOCTYMHbIX QYHKUMNA.
[N AnarHoCTMKM BaXKHbIMM SIBAAOTCA PYHKLUN HENOCPeaCTBEHHOM
AMArHOCTMKM, NPOCMOTPA CUIHAJIOB HA 3KpaHe KoMMbloTepa U GyHKLUMA
«NCNPaBUTb TEXHOIOTUYECKME NapaMeTpbl.

(i Pasota c apxvsonm MHGOPMALIMK - [} X

Bk i@ || B E | &

=i Becra
= W reac
= B Tpanchopmatop T-4
- 28 3amep o1 21.03.1997 B 22:24:42 No1
] 3amep o1 22.03.1997 & 11:49:59 No2|
- =g TpaHC¢)OF MpocmoTp curHanos
Mpocmotp CK3
MpocmoTp MHOopMaLMK

MpoBecTy ANarHoCTUKY [»

Mmpasmh TEXHONOrMUEeCKMe NapamMeTpol
[awvHHOe npumMedaHu1e

YaanuTs 3amep

CBpocKHTL OTMETKY
CBpOCKTL BCe MOMETKIA
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[NnA npymepa HUXKe NPUBEAEHO OKHO KOPPEKTUPOBKM TEXHOOTUYECKUX
napameTpoB, NPUNUCAHHOE K BbIBpaHHOMY 3amepy.

BEOA TEXHONQTMYECKVY N3PaMETPOE X

MNapametp |3Haqeuwe |EJJ.VISM.
HATPY3KA  NN= [100] %
TEMIIEP. BO34YXA TV= 0 C
TEMIEP. MACNIA TM= 0 C
KO3¢d. MOWHOCTA KM= 0

MpriMeyaHue K 2amepy

v 0K & MNeuats X OtmeHa

Ecnv gna nposeaeHna ANarHOCTMKM OWMB0YHO UK CrieumanbHO 6bll oTMeYeH
TO/IbKO OAMH 3amep, UK 3amepbl BOObLLLE HE OTMEYaNNCh, TO Ha IKpaHe
MOABUTCA OKHO C YTOUHAIOLLMM BONPOCOM Ha 3Ty Temy.

Mpeaynpexaerne X

|, AR TOUHOW AVATHOCTUKA HEOBXOAMMO 3aMepbl Ha XONOCTOM XOAY 1 MO Harpy3Koii! MPOBECTV AMarHOCTHKY N0 OAHOMY 3aMepy?

¥ la & Her

Ecnu oTBeT BygeT yTBEpAMTENbHBIN, TO Nporpamma byaet NpoBoOANTb
[MarHoCTMKy TpaHcpopmaTopa no ogHomy 3amepy. OcobeHHOCTM Takow
ANArHOCTMKM, ee JOCTOMHCTBA U HELOCTATKM OMMUCAHbI B NMpeablayLem pasgene
WHCTPYKUMU. EC/IM HaxKaTb KNaBULLY OTKA3a, TO MOXKHO BEPHYTbLCA B OKHO Bbibopa
3aMepoB 1 caenaTb Bce HeobXoanMmble M3MeHeHUs. Mocsie 3TOoro MoXKHO CHOBa
3anycTUTb NPoLUeAYypPY ANAarHOCTMKM KauyecTBa NPecCOBKM aKTUBHbIX MaTepUanos
TpaHcdopmatopa.

Mepen HayaIOM NPOBeAEHMA CaMOI ANArHOCTUKM Nporpamma nposepAeTt
BbIGPaHHbIE 3aMepbl Ha «KOPPEKTHOCTbY. oA, 3ToM npoLeaypoi NOHMMaeTcA
npoBepKa NPaBnIbHOCTU 3aPErnCTPUPOBAHHbIX BUBPOCUTHANO0B, HaMuMe B
3amepax HeobX0AMMbIX FAPMOHUK, CPAaBHMBAETCA COOTHOLLEHME CUTHAA — LIYM U
T.0. Ha aKkpaHe mMo3KeT NosBnUTbLCA cCoobLeHNe, HaNpUMep, CAeAyHoLLero BMAa.
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Mpeaynpexaexue X

I HekoppekTHele 3amMepkl N8 AMarHOCTUEKN,
B Toukax 3,4,9,11,12 3amepa Ha X0N0CTOM XOAY OTCYTCTBYET OCHOBHOW curHan ¢ uactotod 100.0 M.
BLINOAHWTE AWMArHOCTMEY NO A3HHLIM 3aMepam?

MNonb3oBaTenb Nporpammbl CAMOCTOATE/IbHO MPUHUMAET peLleHune o
BO3MOXHOCTM BbINOJIHEHMA ANATHOCTUYECKOM NpoLesypbl C BbIOpaHHbIMU
3amepamum Bnbpaunn. OTBETCTBEHHOCTb 33 NONyYaeMble Pe3ynbTaTbl IOKUTCA HA
Hero. Bce oKkHa c Bonpocamu Takoro TMna NnoABAAKOTCA Ha SKpaHe B TOM C/ly4ae,
KOraa 3amep BMHpPaLMKM MO TEM UAN MHBIM NPUYMHAM HE KYKNAObIBAETCA» B
CTaHAapTHble, NPUHATbIE ana cuctembl «BECTA».

Ha cneaytolem oKHe NoKasaH NpMmMmep AMarHoCTUYECKOTo 3aK/10YEHUS Mo
KayecTBy NPeccoBKM 0BMOTOK M MarHMTonposoa TpaHchopmaTopa Ha 04HOM
cepAeyYHMKe C MarHMTONPOBOAOM CTaHAAPTHOW KOHGUIYpaLMK. ITO OKHO
aBTOMAaTUYECKM MNOABAAETCA Ha 3KPaHe KOMMbloTepa Noc/ie 3aBepLleHus
npoueaypbl ANarHOCTUKM. M306parkeHne TpaHcGOpMaTopa B OKHE MOXKET 6bITb
pas/iMyHbIM, BCe ONpeaenseTca nacnopTom TpaHchopmaTopa, KOTopbIi
no/ib3oBaTeslb Co34an Uau BbiIBpan Npu NpuBA3Ke 4aHHOIo TpaHchopmaTopa.

MpuBeAeHHOM Ha 3KpaHe MHPOPMaLUK BMOHE AOCTAaTOMHO A1A TOro, YTObbI
6bI10 MOKHO OLEHUTb KaYecTBO NPECCOBKM 06MOTOK, MarHMToNpoBoaa U
3/1IEMEHTOB KOHCTPYKLMM MO MyTAM NOTOKOB paccenaHus. MpuseaeHHble Ha
3KpaHe LundpoBble NapaMeTpbl OTHOCATCA KO Bcemy TpaHchopmaTtopy. Onuncaxue
3TUX NapameTPOoB AAETCA B CNeAYIOLWEM Pa3aesie HAaCTOAWEN UHCTPYKLMN.
[ononHUTENbHO K UMdPOBLIM NapameTpam MCNo/b3yeTca AnarHoCTMYecKkoe
onuncaHue nNpu NOMOLLM «LBETOB cBeTodopar.
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BECTA X
[P3C » TpaHchopmatop T-20
Obuiee coctoanme TpaHchopmaropa - 0.89 B O6uwwmii
Obuwee coctoanue ctanu - 0.92, meam - 0.87, koHcTpykumm - 0.92
0 Crans
Pasa A PasaB Paza C ®asa C dazaB daza A
B Meas
093 094 086 0.87 094 096

&5 [lnarHos
Hactpoiika
BH HH ® 3akphiTs

096 095 085 0.87 093 097

Ecnv BOCNO1b30BaTbCA KHOMKAaMW YNpPaBAeHWs, Pacno0KeHHbIMU B NPaBoOM
YacTu rpadUYECcKOro oKHa, TO MOXKHO U3MEHUTb BMZ NPOCMaTPUBaEMON
nHpopmaumu. MpeablayLiee OKHO COOTBETCTBYET KNaBuLe «0bLWmMii», T.e.
NoKasblBaeT uMdpoBble 3HaYEHNA KOIGPUUMEHTOB COCTOAHMA BCETO
TpaHcdopmaTopa.

Ecnn HaXaTb Ha KHOMKY «CTanb», TO Ha 3KpaHe NoABUTCA cheayrouiee

n3obparkeHue.
BECTA X

P3C = Tpanchopmatop T-20
OBwee cocTosHne TpaHchopmaropa - 0.89 B Obwwuii

Oblwee COCTOAHME CTanM TpaHchopmaropa - 0.92

®asza A ®azaB PazaC ®azaC PazaB daza A
8 Meas
091 094 097

&8 [lnarHos
Hactpoiika
BH HH ® 3akpbiTs
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OHo COOTBETCTBYET Ka4YeCTBY MPECCOBKN MarHMTonpoBoaa, NOKa3bIiBaAE€T €ro

BHELUHWUM BUA, LI,MCI)pOBbIe 3Ha4YeHuA Koaq)d)MLI,MEHTOB KavyecTBa NpecCcoBKU CTamn
1 LUBETOBOE COCTOAHUE.

CepAeYyHUK Ha pUCYHKe pasbuT Ha 12 30H, MO YNCAY TOUYEK U3MEPEHUA BUBpaLmun
Ha 6ake TpaHcpopmaTopa. Kaxkgan 30Ha MMeeT CBOK 3aKPAacKy U CBOWM
K03 PMLMEHT KauecTBa npeccoBku. MNpwm Bbibope nacnopTta ¢ 60/bWwnm

KOJ/IMYECTBOM TOYEK U3MEPEHUA BVI6paLI,VIM M306pa>1<em4e MarHmtTonposoaa

aBTOMaTUYeCKM byaeT pa3buTo Ha HeobxogMMoe KOIMYECTBO 30H, MO KaxKaol ns
KOTOpbIX byaeT onpesenieH KoahpPUUMEHT KauecTBa NPECCOBKMU.

AHa/NI0rMYHO MOKHO MPOCMOTPETb HA 3KPAHE COCTOAHME KayecTBa NPECCOBKM
06MOTOK TpaHchopMaTopa, ECAN HaXKaTb KHOMKY «Meapb».

Ha skpaHe nosasuTca cTUIN30BaHHOE n306parkeHne ¢pasHbIX 0OMOTOK

TpaHcdopmaTopa.
BECTA X
[P3C = TpaHchopmatop T-20
Obuwee cocTonHme TpaHchopmatopa - 0.89 B OBwwi
Obuiee coctosHue meam TpaHchopmatopa - 0.87
W Crans
daza A ®aza B ®aza C ®aza C ®aza B daza A
0.89 095 081 0.84 094 096
% flnarHoz
| Hacrpoiika
BH HH ® 3axpeims
1
093 095 0.81 0.86 0.93 0.96

CnpaBa Ha 3KpaHe nmeeTca KAaBnwa «MarHo3», Mpu HaxaTumn Ha KOTOpPYIo Ha
9KpaHe NoABUTCA OTYETHbIN LOKYMEHT O TEXHUYECKOM COCTOAHUM CUCTEMDI
NPEeccoBKM 3/1eMeHTOB TpaHchopmaTopa. Obpasel, TaKoro 3aK/A0YeHUA U ero

o6u1,ee onuncaHwme npmneeaeHoO B cnegyrowem pasgene NHCTpykuuu.

KHonKa “HacTpolika“ BbibupaeT dopmat OTYETOB.
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BbIxoAHble NapameTpbl AUArHOCTUHECKOM CUCTEMDI

[danee npvBeaeH npuUmep ANarHOCTUUYECKOro 3aK/1YeHNs NPorpammbl O
KayecTsBe NPeccoBKM aKTUBHbIX MaTepManos TpaHchopmaTtopa.

BECTA “AVIMPYC®

Cnpaska o KoM
P3C = TpaHcdopmarop T-20
3amep o7 27.12.2006 B 13145132 Ha XONOCTOM X04Y
3amep oT 27.12.2006 B 13:17:28 noa Harpy3ko# 30%

CK3 B TOUKaX 3amMepa, MM/c

Toukn ®aza A ®azaB ®aza C
XX PH XX PH XX PH
Cropona BH Benx 46 09 9.4 35 16 10
Hus 33 341 6.0 27 2.2 1.0
Cropora HH Benx 57 2.7 54 19 1.2 0.8
Huz 28 29 12 11 1.1 1.1

o

©azaA | ©azaB | asaC | GazaC | GazaB | Gazaa

094 [ 086 [ 087 [ 0oa [ goe O6uyuii ko3 Koro
TpaHcdopmaropa - 0,89

Koadduument npeccoeku ctanm - 0,92
-0.87

CocTosiHMe KOHCTRYVKUMKW - 0,92

Obuyee cocTonHMe TpaHChOpMaTopa —
YAOBNETEOPUTENLHO®

*Hophit:

Op oo (seneHi)
/OB AETEOD HTENLHO (KENTHIT)

Mevee €40 NYCTMIO (KP3CHBITT)

[Coso T 0os [ 081 | o8e [ 004 [ 096

098 | 095 [ 090 [ o088 [ 0oa [ oo7 093 [ 095 [ o081 [ 086 [ 003 [ 096
viuny (no nvam notokos
Qaza A QazaB Caza C
B [ hn BH | uH BH | HH
089 | o8 005 | o9 089 | oso
w00 [ o0es T o088 [ 090 [ opeo [ os0

B nepBoli YacTK oT4YeTa O NPOBEAEHHOM AMArHOCTMYEeCKOM 06cea0BaHUK
npuBeAeH 3aro/ioBOK, B KOTOPOM Mepeymnc/ieHbl BCe UCNO/b30BaHHbIE B
AMarHocTMKe 3amepbl. Ecim K 3amepam 6b1an NpUNMUcaHbl NPUMEYAHNA, TO OHU
TOKe NOKa3blBaloTCA 34eCb. ITO YA06HO ANA TeX CAy4aes, KOr4a 3amepbl
COMPOBOXAANNCb KAKUMWN — NGO 0COBbIMKN YCA0BUAMM. [NA TPEXOOMOTOUHbIX
TpaHchOpPMaTOPOB 34eChb YKa3bIBAETCA, KaKne 06MOTKM BbINN HarpyKeHbl, a
cnepoBaTebHO, U AMAarHOCTMPOBaHbI Ha Ka4eCTBO NPECCOBKMU.
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Janee cnegyet Tabnunua 3amepeHHbIX 3HaUYeHWiM BUBPOCKOPOCTU. 34echb
npusoantca CK3, cpeaHeKBaApaTUYHOE 3HaYeHMe BUBpOCUTHana,
CoOTBeTCTBYyOL,EEe 060MM PeXRMMAM, XOIOCTOrO XOA4a U HarpysKHu.

KapTuHKa ¢ usobpaskeHmem TpaHchopmaTopa OKpaLleHa B pasIMYHble LBETa,
COOTBETCTBYHOLWME 0606LEHHBIM NapameTpam NPEeCcCOBKU BCETO
TpaHcoopmaTopa. Ecnm nonb3osateib UMeET LBETHOM NPUHTEP, TO CNPaBKa
pacnedaTbiBaeTcA B LBeTe. [TpaBee KapTUHKKM pacnonaratotca 0606buieHHble
K03pdMUMeEHTbI BCcero TpaHchopmaTopa.

Btopas 4actb oTyeTa BKAtOYaET B cebs MHOPMaLMIO O COCTOAHMM MPECCOBKM
06MOTOK, MarHUTONPOBOAA M 31EMEHTOB KOHCTPYKLMM MO NYTAM NOTOKOB
paccenaHus. 34ech TakKe npusegeHa u umdbposas MHGOPMaLMA, U UCNOb30BaHbI
ugeTa ceeTodopa A1 OTPANKEHUA UTOTOB AMArHOCTUKMN.

Kak B AMarHoCcTUKe, NoKa3biBaeMOM Ha 3KpaHe KOMMbIOTepPa, Tak M B OTYETHOM
OOKYMEHTE, Be3e UCMONb3YTCA OTHOCUTE/IbHbIE KO3 PUUMEHTbI KauecTBa
NPECCOBKM 3/IEMEHTOB TpaHcPopmaTopa. TN KO3PPUUMNEHTbI ABIAOTCA
6e3pasmepHbIMK, cripaBea/IMBbIMUY A1 TPaHCHOPMATOPOB /Il0OO MapKK,
KOHCTPYKUNUN N MOLLHOCTMU.

CocTosaHwue ntoboro guarHocTupyemoro TpaHcpopmaTopa oLeHUBaeTCA
nporpammoit «BECTA» npu NOMOLLM YeTbIPeX OTHOCUTE/IbHbIX KO3hOULMEHTOB
COCTOAHMA:

K03 PpULMeHT onpeccoBkn 0O6MOTKU Km,

K03pMUMEHT NPeccoBKM akTUBHOM cTanu Kc,

KO3bOULMEHT COCTOAHUA 31EMEHTOB KOHCTPYKLUK KK,

e  0606LEHHbIN KO3PPULMEHT cocToAHMA TpaHchopmaTopa KTp.

[na Bcex KO3OOULMEHTOB 3a710KEH OAMH U TOT XKe KayeCTBEHHbIM NPUHLMN -
Yyem b6onblie KO3GPULMEHT OTIMYAETCA B MEHbLUYHO CTOPOHY OT e4MHULbI - TEM
Xy¥Ke COCTOSIHME NPECCOBKM AAHHOTO 3/IEMEHTA B UCC/IEAYEMOM
TpaHcdopmaTope. MaKkcmanbHoe 3HaueHne KoadduumeHTa - eaMHnLa,
COOTBETCTBYIOLAA MAEANbHOMY COCTOAHMIO AAaHHOTO NapameTpa.
KonimuecTBeHHO B Nporpamme NpuHATDLI Cleaytolimne yepeaHeHHble AMana3oHbl
TEXHUYECKOT0 COCTOAHMA KauecTBa NPECCOBKM 3/1eMeHTOB TpaHcdopmaTopa:

0OT11,0 5o 0,9 - 30Ha XxopoLLero COCTOAHUA KOHTPOAMPYEMOro napameTtpa. ITo
30HA HOPMAJIbHOW 3KCNAyaTaLumn TpaHCcPopmMaTopoB.
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0T10,9 po 0,8 - 30Ha y40BNETBOPUTE/ILHOIO COCTOAHUA KOHTPONPYEMOTO
napameTpa. 3To 30Ha "TpeBOXKHOro" coctosHUA TpaHcdopmaTopa. B aTol 30He
OY€eHb BaXKHbIM AIBIAETCA BblIBIEHWE TEHAEHUMIN N3MEHEHMA 0OLLErO COCTOAHUSA
B "XyALYyl0" CTOPOHY, UTO AB/IAETCS OYEHb TPEBOXKHbIM NapamMeTPOM.
YMmeHblueHne KoapdurLumeHTa obLLero coctosaHMA TpaHCcPOpMaTopa B MEHbLLYHO
CTOPOHY roBOPUT 06 MHTEHCUMBHOM YXYALIEHUM COCTOAHUSA.

01 0,8 1 MeHee - 30Ha HEYA0B/IETBOPUTE/ILHOTO COCTOAHMSA KOHTPOIMPYEMOTO
napametpa. Mpu TaKOM 3HaYEHMM NAPAMETPOB TpaHchopmaTopa, 0COBEHHO Npu
UX nepuogmyeckom "yxygleHmn" (ymeHbleHUK), cneayeT NPUHUMATb peLleHue,
KaK MMHUMYM, 06 YCUIEHHOM KOHTPOJIe BCEMM CPeacTBaMM, a Jiyylle o
NpoBeAeHNN PernaMeHTHbIX U PEMOHTHbIX PaborT.

dKcnepTHana cuctema «BECTA» 06bl4HO He TpebyeT aganTaunm K KOHKPETHOMY
TpaHcpopmaTopy. KoappuumeHTbl COCTOAHUA O4MHAKOBO YCNELIHO ONUCLIBAtOT
COBEpLUEHHO pa3Hble TpaHCOPMATOpPbI. AfaNTaLMA MOXKET NOHaZ0bUTbCA Npu
HecoBnageHWM AMarHo30B C pe3yabTaTamMu BCKPbITUA MPU peMoHTe. 3T0
BO3MOMHO 419 HEKOTOPbIX TMNOB TPaHCPOPMATOPOB, UMetoLLMX Bonblune
KOHCTPYKTUBHbIE OTINYUA.

HakonneHHasa npaktuyeckas MHPopmaumsa Mo COCTOAHMUIO TPaHCHOPMaATOPOB,
KOTOpble CHavyana gmnarHoctmpoBanmcb cuctemoit «BECTA», a 3aTem
BCKPbIBa/IMCb, NO3BOJISET BbIABUTb CBA3b MEXAY PAaCYETHbIMU KO3 PULMeHTamm
cnctembl «BECTA» 1 peanbHbIMKM NapameTpamm NPeccoBKM, C KOTOPbIMM MPUBLIK
paboTaTb aKCNAyaTaUMOHHbIN NepcoHan.

MonyyeHbl cneaytouime COOTHOLWEHUA A5 NPECCOBKM OOMOTOK: NpU 3HaYEHUN
kKoadpdpuumeHTa Km pasHom 0,9 ocTaTouHOe ycuane NpeccoBKM COCTaBAAET,
npumepHo, 50% ot nacnopTtHoro, npu Km, pasHom 0,8 ocTaTouHoe ycunume
npeccoBKkM 06MOTKM He npesbiwaeT (15+20)% oT nacnopTHOro 3HaveHus. Takan
Koppenauma caenaHa no utoram BekpbiTvA 11 TpaHcPopmaTopoBs, Y KOTOPbIX
6bl1a AMArHOCTMPOBAHA M BbIIB/IEHA PacnpeccoBKa 0OMOTKMU.

OcnabneHune NpeccoBKM MarHMTonposoaa 6bi10 ANarHOCTUPOBAHO U BbISBIEHO Y
9 TpaHchopmaTopoB. K CoXKaNeHUo, KOANYECTBEHHO OCTAaTOYHOE ycuaune
NPeccoBKM MarHUTOMNPOBOAA MPU PEMOHTAX TOYHO He onpeaenseTca u
“nsmepaetca” peMoHTHbIM NepcoHas oM B “BUTKax” uam “obopoTtax”, Ha
KOTOpbIE YA3eTca NOBEPHYTb raliku Ha CTAXKHbIX 6oaTax. Mo nmetowmmes y Hac
MHPOPMaLMK, 3aKI0YEHUA MPOrPaMMbI MO CTEMEHU 0C1abeHNs NPECcCoOBKU
MarHMTONPOBOAA KaYeCTBEHHO COBMAAAET C peasibHbiM ocabieHnem
MarHuTonpoBogoB. OCHOBOM /1A TAKOTO 3aK/HOYEHUA ABAAIOTCA UTOTU
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CpaBHEHWA Pe3ybTaToB AMArHOCTUKK C pe3ybTaTaMM PEMOHTHOTO BCKPbLITHA.
Ecnv nporpammoii BblgaeTca 3HaueHue KoapduumeHTa NpeccoBku ctanm K,
paBHoe 0,8 1 meHee, TO PEMOHTHWKaMM 3Ta 30Ha 06bIYHO KnaccubuumpyeTcs
KaK “cunbHO pacnpeccoBaHHas”. KaK y»Ke roBopumaoch Bblle, HanbosbLume
npobaembl MOTYT BO3HUKHYTL C MPECCOBKOM CTa/n B palioHe ¢pasbl «B», rge
NPOMCXOANT CNOXKEHME NOTOKOB Tpex ¢das.

Ucnonb3yemble B nporpamme AnanasoHbl Kavectsa 0,9 n 0,8 asnatoTca
ycpegHeHHbIMK, Hanbonee obWMMKM ana BoNbLIMHCTBA TPAHCHOPMATOPOB.
Mporpamma no3ssossaeT Nonb3oBaTento, NPy HeEOBX0AMMOCTM N3SMEHUTD
BE/IMYMHbBI STUX MOPOroB B HO/BLUYIO UM MEHBLUYIO CTOPOHY. ITO MOXKET ObITb
CAelaHo Npu NPUBA3KE HOBOTo TpaHchopmaTopa UK MOXKET ObiTb
CKOPPEKTUPOBaHO B npouecce paboTbl ¢ TpaHcPopMaTopom.

Heob6X0AMMOCTb KOPPEKTUPOBKM rPaHuL, ANana3oHOB KauecTBa MOXeT
BO3HMKHYTb Mpu:

®  KOAMYECTBEHHOM HECOOTBETCTBMM 3aK/IIOUYEHWUIA NPOrPaMmbl PeasbHOMyY
COCTOAHMIO KOHKPETHOro TpaHCchopmaTopa;

®  Npwu 3KCNyaTauumn TPaHCHOPMaATOPOB B OCODBIX PEXMMAX, OT/IMYHBIX OT
HOPMaJIbHbIX;

o HEBO3MOXHOCTKU npoBeaeHnA, No TeM UNU UHBbIM NPUYHNUHAM, PEMOHTHbIX
paboT, Korga NPUXoamMTCA SKCNIYaTUPOBaTb TPaHCPOPMATOP C ABHBIMM
aedektamu.

EcTecTBEHHO, YTO BCIO OTBETCTBEHHOCTb 33 TAKOE M3MEHEHME MOPOrOB KOHTPOS
MNonb3oBaTenb 6epeT Ha cebA.
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AnarHocTuka cocToAHMA Maca0OHACOCOB CUCTEMDbI

oxXNna)kgeHua

Lob6asneHne HOBOro MmacnoHacoca

B okHe “MpuBA3Ka TpaHchopmaTopa” BbibepuTe rpynny obopyaoBaHus

“MacnoHacocbl” 1 BBeauTe TeXHONOMMYECKNA MHAEKC Mac/ioHacoca.

MpurBa3sKa TpaHCOOPMaTOpa

X

Ipynnel obopyaoBatms Mapka TpaHchopmatopa
TpaHchopmaTopsl Hacoc 1paHcdopmatopa

TpaHcdhop-
MaTop

TexHoNOrM4ecKniA MHAEKC |Hacoc TpaHcdhopmaTopa-

lupexTopnii TpaHchopmatopa |_Hacoc_Tpch¢opmaTopaf

HanmeHoBaHWA CMrHanoB

Hacoc tpaHcdopmaropa

+ [lobasuTs

v OK

X OTMmeHa

B OKkHe “PaboTa c apxnBom MHbopMaLmMmn” NoABUTCA 0OBEKT-MAC/IOHACOC.

Peructpauua curHanos Ha Mmacii0Hacoce

3amepbl BUOpALMM Ha Mac/IOHACOCax NPOBOAATCA NEPEHOCHbIM
BMOPOaHaIN3aTOPOM, pernctpupytomm Cnektp BubpockopocTy B AnanasoHe

o1 10 go 1000ry,
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N3mepeHna NpoBOAATCA Ha KaXA0M NOALIMIMHMKE ABUratens macioHacoca B
Tpex HanpaBAeHUAX - BePTUKaNbHOM (B), ropMsoHTanbHOM Maun nonepedyHom (M),
oceBom (O). BHewWwHWI NOAWMWNHUK ABUraTeNsa cumTaeTca noawnnHmnkom Nel (Ha
cxeme Hacoca — Touvka 1), a MoALMMIHKK, PacnoNOMXKeHHbIA BAKMXKe K YIUTKe
Hacoca - noawunnHukom Ne2 (Ha cxeme Hacoca — ToYKa 2).

[NA KOHTPOAA cocToAHMA paboyero Koneca Hacoca HeobxoAMMO NPOBOANUTL
nsmepeHune BMGpaLMM Ha yIMTKe Hacoca B BepTuKanbHOM HanpasieHun (Ha
cXeme Hacoca — Touka 3).

[na NCKNoYeHMA BAMAHWUA HaBeAEeHHbIX YacToT OT paboTatoLuLero
TpaHchopmaTopa HEOOXOAMMO NPOBECTM U3MeEpPEHUA BUBPpaLMM Ha
COOTBETCTBYIOLWEN AaHHOMY Hacocy dase TpaHchopmaTopa. 3amep
npounsBoguTCA Ha HaKe TpaHCPoOpPMaATOpPa B ABYX TOYKaX - BepX ¢pasbl U HKU3 dasbl
TaK, YTOObl AaTYMK 3aXBaTbIBaM YacTb OOMOTKM M cepaeUHMKa (Ha cxeme — TOYKMU
4 1 5 COOTBETCTBEHHO).

Takum o6pasom, pesyibTaToOM NPoBeAEHNA NONHOTO 3amepa byayT 9 curHanos -
no 3 Ha Kopnyce Kaxkaoro noAWwnnHuKa, 1- Ha yauTke Hacoca, no 1 — Beepxy 1
BHU3Y cOOTBETCTBYIOLWeN dasbl TpaHchopmaTopa. OTcyTcTBME 3amepa Ha
TpaHCchOpPMaTOpe M YUTKE CHUXKAET TOYHOCTb AMarHos3a.

MNocne 3anucu 3amMepoB B NaMATb Bl/l6p03Ha}1M3aTOpa 3Ta VIHd)OpMaLI,MFI
nepep,aéTCH B KOMNbKOTEP, rAe Npon3BoanTCA ee aHa M3 C NOMOLLbIO
3KCI'IepTHOﬁ cncrembl.

[na aToro BcTaHbTe B ApxmBe MHGOPMALLMM Ha MAC/IOHACOC U BbibepUTe MYyHKT
MeH “UmnopT cnrHanos”.
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PaboTta c nporpammoii AuarHoCTUKMU

Mocne 3anycka nporpammbl «Becta», Bbibopa cTaHuMK, TpaHchopmaTopa,
Mac/sioHacoca (npoueaypa Bbibopa aHa0rMYHa ONMCaHHOW Bbllwe npoueaype
Bblbopa TpaHchopmaTopa) HeobxoaMMO BblIBPaThb HYKHbIN 3amep.

[Na npocMoTpa Hy»KHOro 3amepa M NpoBeAeHNA AMarHOCTUKM No BbibpaHHOMY
3aMepy HeobXoaMMO BCTaTb MbILLKOM HA HYXKHbI 3aMep M HaxKaTb NpaByto
KHOMKY MbILIKK, NOCAE Yero Ha aKpaHe NoABUTCA MEHIO:

Qi Pa6oTa c apxviEOM UHGOPMaLMY

S SR

= i Becra ~
=l rPacC
= [ MH-1
[l 32vicp o1 01.01.2000 & 1:19:55 o1
=B Touka 1 Mpocmorp curHanos
Wl 1 Beprukansto Mpocmorp CK3
A1 lopr3oHTansHo MpocmoTp VEGopMaLVM
WA 1 Ocesan AvarsocTika Macioxacoca
= [ Touka 2
Wl 2 Beprukansto
Wl 2 TopuzonTansho
W 2 Oceean
Ik Touka 3 (Hacod) s
[l Touxa 4 (Bepx TpaHchopmarol___ CBPOCMTS Be momeTkt
il Touka 5 (Huz TpaHchopmaTtopa)
B 3amep 07 31.03.2014 & 11:44:10 N22
B 3amep 071 02.03.2016 & 11:36:18 N23
B 3amep 071 09.02.2017 & 12:11:42 N4

B8 Yauinn 02 4900 N10 0 149949 KO

VcnpaswTe TextonorueCkvie NapameTps!
[Lavirioe mpumedanie

Yaanws 3amep

v

[na oTpaboTKM Npoueaypbl AMAarHOCTUKN HeobxoaMMO BbIGpaTb NO3MLMIO
“[MarHoCcTMKa MmacnoHacoca” M HaXKaTb 1EBYI0 KHOMKY MbILLKMU.

Mporpamma NPOCUT YTOYHWUTb NapameTpbl Mac/NoHacoca: YMcio 0bopoTos
pOTOpa, YMCO NONATOK Ha paboyem Konece Hacoca, 4acToTa CeTw.

MapameTpel Hacoca X

OboporTel

Konnuecteo nonatox

HactoTa ceTw (50,00 = Tu

0b/MKH

0K X OTmeHa

PeByl’IbTaTOM ANarHOCTUKu 6yp,eT CcnpaBKa O COCTOAHNUMN MacC/10Hacoca:
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Becta Aumpyc

BubpococTonHne macnoHacoca
Cranuwa: TP3C
Hacoc MH-1
3amep o7 02.03.2020 8 20:37:19

1 2
[
—
» 4
TpaHcdop-
maTop
Q £l
3
CK3 Bu6GpoCKOpOCTM B TOUKaX 3amMepa, MMm/c
Touka 1 2 3 4 5
BepTuxkancHan 9,8 8,3 45,9
MNonepeynan 44 .4 34,6 25,8 34,1

Oceean

CocToAHMe Hacoca — HeYAOBNETBOPHUTENbHOS,

Hebanarc poTopa MacnoHacoca

dainn wabnoHa cnpasBKu HasbiBaeTca “pumpdiag.odt”, HaxoguTca B KaTanore

“config” n moxeT 6bITb UCNPABIEH NO/Ib30BATENEM.

3HayeHua CK3 Ha aBuraTesie M HacOCe CKOPPEKTUPOBAHbI, YTOObI y4ecTb
Bnbpaumio ot 6aKa TpaHchopmaTtopa.

Pe3ynbTatbl AMAarHOCTUKM MacaoHacoca

B ocHoBY onpeneneHnsa COCTOAHMA Mac/I0HAaCOCOB MOJIOXKEHbI METOAbl
CMEKTPaIbHOM AMArHOCTMKM, NO3BOJIAOLLME ONpPEAENATb Ceaylowme BUabl
nedbeKTos:

e HebanaHc poTopa gsuraTtens.

e HebanaHc paboyero Koseca mac/ioHacoca.
o [ledeKTbl NOAWNNHNKOB.

e [mapoamHammyeckune npobaembl Hacoca.

Mpwn oueHKe COCTOAHNA MACNOHACOCA NPUMEHAIOTCA TPU OLLeHOYHbIX YPOBHA:

1. HopmanbHoe cocToAHMe — A0NyCTMMA AINTeNbHaA aKcnayaTauma.
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y,ﬂ,OBJ'IETBOpVITEﬂbHOE COCTOAHME — 3KCNAyaTauumAa eule gonycrmma, Ho
Tp66yPOTCﬂ b6onee yactble NOBTOpPHbIE O6CI'Ie,£I,OBaHMFI C uenbto
BblAB/IEHNA AUHAMUKUN PA3BUTUA ﬂ,edDEKTOB.

Hey,ﬂ,OB}'IETBOPMTeIIbHOG COCTOAHUNE — HeO6XO,CI,MMO nposegeHue
PEMOHTHbIX MepOﬂpMﬂTMﬁ U 3aMeHa.
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NHdopmauua o npeanpmuATUM-U3roToBuTeNE:

000 «dumpyc»

614500, Poccuitckaa ®epepauma, Mepmckuii Kpai, M. paitoH Mepmckuii,
cenbckoe noceneHve CaBuHCKOE, 4. BaHtokK, Bbesa LLocceliHbii, 4. 2, oduc
2215

Ten.: +7(342)212-23-18
Cant:  https://dimrus.ru

Mouta: dimrus@dimrus.ru
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