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HU3MEPUTEJIb YPOBHA TOILIHBA FZ-500

1. HABHAYEHHE

H3mepumens ypoenus monauea FZ-500 npennaznaueH aisi OBICTPOTO W TOYHOTO H3MEPEHUS YPOBHS
TOIVINBA B TOIIJIMBHBIX 6a1<ax TPAHCIIOPTHBIX CPEACTB.

2. COCTAB

W3meputens ypoBHs FZ-500

N3meputenbHbii 371€MEHT (30H]1)

USB- kabenb

WHCTpyKIIKS TIO BHIMOJIHEHUIO H3MEPEHHI U KaTMOPOBOK
3arpy3ounslii quck ¢ [1O

I"apanTHiiHbli TaOH

3. TEXHUYECKHUE XAPAKTEPUCTUKHU

KK-unnukarop

Bosmosxnocts o6HOBIeHHS [10

B03MOXXHOCTH CAMOCTOSITENFHON KATMOPOBKH JIFOOBIX EMKOCTEH 1 OaKoB
B03MOXHOCTH M3MEpEHHs KOJIMYECTBA TOIIJIMBA B JINTPAX

Bo3MoskHOCTB ObICTpOTO TIOMCKa HY’KHOTO TC 10 €ro perucTpalioOHHOMY HOMEpY.
OTtoOpakenue pe3ynbrara usmepenuit Ha JKK- mucriee (B TUTpax U MM)
OTtoOpaxkeHue pe3yabpTaTta H3MEPEHHil 1o OTAEIbHOMY aBTOMOOMIIIO Ha nuctuiee [TK
OTtoOpakeHue xypHaia u3mepenuii mo scemy criuicky TC Ha aucriee [TK B Buje Ta0muirbt
Cpensl u3MepeHus - OEH3MH, AU3eTbHOE TOTUIMBO, BOAA

[lutanue - aBTOHOMHOE Ha AyeMeHTe nuTaHus AA (4 mT.)

[TamaTe - >HeproHe3aBHUCHMast

HanpsokeHUe MATAHUST ...oovvvveiiiieiieeiieeiiieannns. 6B

TTOTPEOIIEMBIT TOK. .. .vuveeeeneereeneeeeaneeneenaaneanns He Oonee 35 MA
[TOTPEITHOCTD H3MEPEHUM . ... vveeeeneaaeeannenneeeananns. He 6onee 1,5%

JInanazoH pabOUUX TEMITCPATYP ... .uvenreneeneranreanannnns. 30 ++55°C

4. YKA3AHUA IO SKCIIVIYATALIUHN
4.1. Opransl ynpasjenust UYT

Ynpasiienrue npruOopoM IMPOU3BOJIUTCS C TIOMOIIBIO KIIABHII HA TEPEHEH MaHeH:

- - KJIaBHILA BKIIOUEHHE U BBIKIIIOYCHNE TTMTAHUSL.

- Esc - KJIABHIIIA BO3BpaTa K MPEAbIIYIEMY COCTOSIHUIO IIprudopa

- Ok - KJIaBUIIIa BBOJIA TTapaMeTpa WIH MOATBEPKACHUS BBITIOJTHEHUS OMIEpaIluu
-a 3t - KJIQBUIIM HaBHUTAIMH [0 CUCTEME MEHIO U BBOJIA YUCIIOBBIX 3HAYCHUI

- Func - (yHKIMOHAIBHAS KIIaBUIIA

4.2. YcTaHOBKA NMporpaMmmMHOro odecneyeHus u MOAKJIIOYCHHUEC UBMEPUTETS

4.2.1. BcraButb CD c nporpammusiM obecrieuenuem B CD npuBon

4.2.2. 3amyctuts (aiin ¢ paiisepom nporpammsl CDM 2.02.04.exe

4.2.3. 3anmycTuTh yCTAaHOBKY Nporpammsbl Y ctaHoBka U3mepurelib X.X.X.exe

4.2.4. TIoaKIIOYUTH U3MEPHUTENb YPOBHS K NMEPCOHAIILHOMY KOMIBIOTEPY ¢ momonisio USB-kaberns u3
KOMILIEKTa noctaBku yepe3 USB nopT u BKIIIOUUTE €ro.

4.2.5. 3amyctuth nporpammy (sipisik FZ-500 Ha padouem crose)
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4.2.6. Ilocne 3amycka B T€YEHHE 5 CEK. MporpamMmMa IbITaeTCsl OOHAPYKUThH MOJKIIOUEHHE Mprdopa K
KomnbioTepy. Eciu Bel moaxiounnm npubop nosxke, Haxmure kKHonky HaiiTu yerpoiicTBo.
4.2.7. Tlocne ycraHoBieHMs cBsi3u u3Mepurens ¢ [IK uHIukaTop noacBeTUTHCS 3€E€HBIM LIBETOM.

4.3. OcHOBHbIE MOHSITHS U ONpeIeJIeHUSs
[epen ucnob30BaHUEM POTPAMMBbI HEOOXOUMO 3HATH OOIIYIO CXeMY € B3auMOJICHCTBHS C TIPUOOPOM
Y DTaIlbl TIOJIrOTOBKHU K paboTe:

Co3oanue bazwl 6akos. baza 6akoB XpaHUT HHPOPMAIIHIO O BCEX PA3HOBUIHOCTSIX TOTUIMBHBIX
6axoB, nmeromuxcs y TC npeanpustus. Y kaxaoro TC onpenenéunsiii Tun 6aka. Y Heckonpkux TC tum 6aka
MOKeT OBITh OJTMHAaKOBBINH. Harmpumep, y 1Byx pa3zubix Kama3oB MoryT ObITh OZMHAKOBBIE TIO 00bEMY U popme
0aKku, ClIeI0BATENIbHO, Y HUX OJIMH U TOT K€ THII OaKa.

KammépoBounas Tadauua. Kaxeiii 6ak B 6a3e 6akoB MeeT KaTHOPOBOUHYIO TAOJHILY, KOTOpast
MMO3BOJIACT NICPEBECTU YPOBCHD TOILIMBA, H3M€p$l€MBIﬁ B MM, B 00BeEM TOIIJINBA, BBEIUMCIISIEMBIN B JIMTpax.

K mporpamme st I1IK Moket mocraBiaThest HadanbHast 6a3a 6akoB. [Ipu HeoOxoaumoctu [Tonp3oBarens
MOJKET JIOTIOJIHATH 3Ty 06a3y 6akoB. M3mepenus nprbopa 6a3upyroTcss UMEHHO Ha Tume 0aka, Io3TOMYy CHavaja
B IIpOTpamMMe HEOOXO0IMMO 33aJaTh BCE THUITBI 0aKoB, KOTOpbie nMetoTcst y TC aBTomapka. 9To Ha3bIBAeTCs
Co3nanne 6a3bl 0aKOB.

Buinonnenue Kanuoposku. Kax cka3zaHo BblIlle, TpUOOp U MPOTPaMMa MOXKET MOCTABIATHCS C
yKe TOTOBO# 0a30ii 6akOB, HO BIIOJTHE BO3MOXKHO, uTo Bamrero TC He okaxercs B 3Toi 0a3e. baku mis Takux
TC neobxoaumo oTkanmuOpoBaTh. KannOpoBka 3akiIr09aeTcss B CO3JJaHUH TA0JIHIIBI COOTBETCTBHS YPOBHS
TOIUTHBA B 0ake B MM W KOJMYECTBA TOILTMBA, COOTBETCTBYIOIIETO ATOMY YPOBHIO (B nuTpax). Kannbposka
IMPOU3BOJUTCA ITYTEM 3aJIMBKU B 6211( HOpIII/Iﬁ HU3BCCTHOI'O KOJIMYECTBA TOILIMBA U ITPOMEPOM 3TOT'O KOJIMUCCTBA
C TIOMOTIIBIO prbopa. Takke CYIIeCTBYIOT YIIPOIIEHHBIC BAPUAHTHI KATHOPOBKH, KOTOPBIE OYIYT OIMHUCAHBI
HHNXKCE

@opmuposanue Cnucka TC. B nporpamme Ha [1K Heo6xoaumo co3nath cucok Bcex TC, y
KOTOPBIX OYAYT MPOU3BOUTHCS H3MepeHus ypoBHs ToruBa. Kaxmaomy TC npucBanBaeTcs onpe e i€ HHbIHN
Tum Oaka (OJMH U3 33/IaHHBIX paHee). IMEHHO OCHOBBIBAsICh Ha TUTIE Oaka, mpubdop OyaeT oToOpakaTh
pe3ysbTaT U3MepeHus: 00beMa TOIUINBA.

[Tocne BRIIOTHEHNUS OMMMCAHHBIX BBIIIE STAIOB MOYKHO MPHUCTYIATh K TIOBCEHEBHOM padoTe ¢ mprudopom
U [IPOTpaMMON.

4.4. ®opmupoBanue 0a3bl TOMJIUBHBIX 0AKOB

[TepBbIM 3TamomM paboTsl ¢ MPUOOPOM SBIISIETCS Co3AaHMe Oa3bl OAKOB aBTOMOOWIIEW, MMEIOUIMXCS Ha
TPEATIPUATHH.

Hnst storo mo crucky TC mpennpusTusi HY)KHO BBISICHHUTH BCE BO3MOXHBIE KOH(HIypaluu OakoB,
HarpuMmep:

KAMA3 180n MA3 240 n 'A3 105 n
KAMAS3 3500 MA3 350 n 'A3 165 n
KAMA3 5005 MA3 500 n I'A3 165 1 (MsTHII)

Bce i THIIBI 6aKOB HY)KHO J00aBUTH B 6a3y 0aKoB.

OxHO pemakTupoBanHus ba3bl TONJIMBHBIX 0aKOB BHI3BIBAETCS B mporpamme depe3 mMeHio Hacrpoiika
0axoB/CMoTpeTh/PenakTupoBars.
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Oxkno cocrout u3 3-x yacteit: Cnucok mapok TC, Cnucok Tunos 6axkoB u KaanoépoBounas taéjuua
BbIOpaHHOTO O0aKa.

[Tpu Be160pe Mapku TC, ciiucok TunoB 6aKkoB COAECPKUT Bce OakH, COOTBETCTBYOMIUE 3T0i Mapke TC.
[Tpu BBIOOpPE OHOTO M3 TUIIOB O0AKOB B MPABOH YacTH OKHa oToOpaxkaercs KaaubpoBouHnass Tadauua 3TOTO
Oaka. Drta TabmuIa COJAEpKUT HA0Op 3HAYEHUH COOTBETCTBUS YPOBHS TOIUIMBA B 0ake B MWJUTUMETpaxX U
o0beMa TOTUTMBA B JIUTPAX.

ITopsinok BbINMOJTHEHNS oNepanuii Npu co3iaHnu 0a3pl 0aKoB (B mporpamme):

4.4.1. B nporpamme oTkpbiTh okHO Ba3bl 6akoB (HacTpoiika 6axkoB/CmoTpeTsh/PetakTupoBars).

4.4.2. C nomompio kHomku B 106aButh Mmapku TC, KOTOpble HMEIOTCS HA NPEINPHATHH, HO
OTCYTCTBYIOT B CITUCKE.

4.4.3. Bri6paTh onHy m3 Mapok TC ¥ B cpeiHell YacTH OKHA C MOMOIIbI0 KHOMKH N 106aBUTH
cooTBeTcTByMomIHE 310l Mapke TC Turbl 6akoB (10 00bEMY U THITY TOTUTUBA).

4.4.4. B none KommenTapuii MOXHO T0OaBUTH CBOE ONMCAHKE JUIS KaXI0TO 0aka, HalpuMep, BHECTH
nometrky MATBIN U ap.

4.4.5. [Tpu BeIOOpe Oaka B cpeaHEW YacTH OKHA, B MPABOM 4acTH OTOOPA3UTCS €ro KanuOpoBOYHAS

tabmmna. [lpu moGaBneHnn HOBoro Oaka KayuOpoBOYHas TaONMWIlA HE CONCPXKUT 3HaueHWH. UToOBI ee
3aIOJHUTH, HE0OX0IMMO MTPOBECTH KaTHOPOBKY Oaka Ha peaabHOM aBToMOOwMIIE (cM. m.4.5)

4.4.6. Omnepaunu 4.4.3 - 4.4.5 (Bxiovas KaauOpoBKy 0aka) HEOOXOIUMO MOBTOPHUTH JJISI BCEX THIIOB
0aKkoB, OTCYTCTBYIOIIHNX B 0asze.

[Tocne BemonHeHus M00bIx n3MeHennit B base 6akoB mim Cnucke TC HE00X0IMMO BBITPY3UTh UX B
HN3mepurensn.
Ecau U3mepurens HE noak/ioyeH kK KOMIbIOTEPY:

- [lopkimounts M3MepuTEIb K KOMIIBIOTEPY, U BKIIOYUTH €r0.

- 3anyctuTh nporpammy Msmepurens

- [Iporpamma HaiiieT MOAKIIIOYSHHBIN U3MEPHUTEh U aBTOMATHUECKH BBITPY3UT BCE H3MEHEHUS B IPHOOP
Ecau U3mepureib NOAK/IIOYEH K KOMIILIOTEPY:

- Bxinrounts U3mepurein

- Haxartp xnonky HaiiTi ycTpoiicTBO YTOOBI MHIMKATOP MOKITIOUEHHS! CTAN 3€JICHBIM

- Haxxatp kHony 3arpy3uTs B npudop (Ha Bkiaake M3mepenns win B okHe ba3bl 0akoB)

4.5. KaauopoBka TonsmmBHbIX 6akoB TC.
4.5.1. Touynas kanuOpoBKa

[TpuGop u mporpaMma MOCTABIISAETCS C YK€ TOTOBOU 0a30i 6akoB, HO BIIOJIHE BO3MOXKHO 4To Bamero TC
HE OKaxkeTcs B 3Tol 0asze. baku s takux TC HEOOXOUMO OTKATUOPOBATh.

CyTb BBITIOJTHEHUS KATMOPOBKU: B 0aK 3aIMBAIOTCS PaBHBIC MOPIHUU TOIIMBA HAYWHAS OT MyCTOTO Oaka
JI0 TIOJIHOTO W 3HAYCHHS YPOBHS TOIUIMBA (PUKCUPYIOTCS mpruOOopoM. MoskHO 3a1ath 10 20 KamTuOpOBOYHBIX
TOYEK.

IMopsinok BBIMOJTHEHHS ONIEPALMIA:

Ha aBTomo0n.e:

4.5.1.1. TlogxnrounuTh U3MepUTENbHBIN 30H1 K U3Mepure o

4.5.1.2. Bxmouuts U3mepurenn

4.5.1.3. BriOpats mento KannépoBka

4.5.1.4. BsiOpatrs TUT U3MeEpsieMOii cpesbl (TUM ToTuBa) Ju3. TonauBo wiv ben3us.

4.5.1.5. Omnpenenuth 00beM TOPIMKA TOIUIMBA B COOTBETCTBHHM ¢ eMKOCThIO Oaka TC (mo
ymouanuio 20 mutpoB.). O6mas pekomeHganus: mopuus 31o 1/20 ot oobema Oaxka.

4.5.1.6. TlomHOCTBIO CIIUTH TOTUIMBO U3 Oaka TC

4.5.1.7. OmnycTuTh U3MEPUTENBHBIN 3JIEMEHT B ropsioBuHy Oaka TC

4.5.1.8. Yb6emutbcs, uro npubdop nokaszsiBaet 0, Haxxate OK

4.5.1.9. 3anuth mepByIo MOPIHIO TOTUTHBA B OaK
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4.5.1.10. OmycTuTh U3MEPUTENBHBIN 1eMeHT B ropiioBuHy Oaka TC Tak yTOOBI OH KOCHYJICS JHA
(3TO OYEHBb BAXKHO T.K. 32 HYJIEBOH YpOBEHb TOIUIMBA NPUHUMAETCS KOHELl U3MEPUTEIILHOTO
30H]1A).

4.5.1.11. Haxarp knaBumry OK s pukcanmu pesynbraTa U3MepeHHs..

4.5.1.12. TlocrnenoBaTensHO 3aJIMBATh TOIUIMBO, 00EMOM BBIOPAHHOW MOPLUH, HAKUMAS KIABUIILY
OK nocne kaxaon

4.5.1.13. Tlocie okoHYaHUsI KTMOPOBKHU (KOT/a Oak 3aroHUTCS) HE0OXOAUMO HAaXaTh KIABHUILY
Func

4.5.1.14. CxoppekTupoBaTh KOJMYECTBO TOIUTMBA B TOcienHed mopuuu (00beM mociemHei
MOPIIMH TOTIIIMBA MOKET OBITh MEHBIIIE OCTAIBHBIX, T.K. 0aK YK€ TOJHBIH 101 TOPJIOBUHY)

4.5.1.15. Haxarp kmaBumy OK s 3aBepuieHMs pe3ynbTaTOB KadMOpPOBKHM JaHHOTO THUIIA
TOTUTUBHBIX 0aKOB.

4.5.1.16. Ha aucruiee npubopa nosiBuTcst Hannuch «KaaudpoBka 3aBepiienay

4.5.1.17. BbIKIIOYUTH TPUOOD

Ha xomnbroTepe:

4.5.1.18. Tloaxmtounts U3MepuTesb K KOMIBIOTEPY

4.5.1.19. OrtkpsiTh 0KHO Ba3bl 0akoB

4.5.1.20. BoIOpaTh HyXXHBIH 0aK, KOTOPBIH HY’KHO OTKaJIMOPOBATh

4.5.1.21. Tlo naxaruto kHonku KanudpoBka ¢ npudopa kanmubpoBka u3 mpubopa BEITPYXKaeTcs B
KaTMOpOBOUYHYIO TaOIHIly BHIOPAHHOTO OaKa.

IIpouecc kaauOpPOBKH, oONMMCaHHBbIH B 1.4.5.1 MOMKHO YNPOCTHTH /Js HEKOTOPbIX HECJI0KHBIX
KoHGuUrypaumii 6akos.

4.5.2. Tlpocras xanmuOpoka “Tlo monnomy Gaxy”

4.5.2.1. DTOT BHJA MPOCTON KAITHOPOBKH PEKOMEHIyeTCsS T.K. SIBIISIETCS OoJjiee MPOCTHIM U
TouHbIM. Ee cyTh: 3ampaButh 0ak «moj 3aBsi3Ky», ¢ MOMOIIbi0 V3Mepurens H3MEpUThH
YpOBEHb TOTUIMBA HA IMOJHOM Oake W 3amucaTh ero Ha Oymare. Takke HY)KHO 3HATh 00beM
TOTUTMBA, KOTOPBIA BMeIaeT 0ak, 3alpaBiIeHHbIA “MOJ 3aBA3KY . 3aTeM STH JJaHHBIE BBECTH B
porpamMmmy.

Ha aBTomo0ue:

4.5.2.2. 3anpasuts 0ak TC “nmox 3aBs3Ky”

4.5.2.3. TlogxnrounuTh U3MepUTENbHBIN 30H1 K U3Mepure o

4.5.2.4. Bxmouuts U3mepurenn

4.5.2.5. 3aiitu B MeHio U3mepenusi/Y poBeHb TOILUIMBA B MM

4.5.2.6. BoiOpars Tun torumsa u Haxath OK (1u3. TOmBo uiu OEH3MH)

4.5.2.7.  OmycTuTh U3MEPUTENBHBIN 1eMeHT B ropioBuHy Oaka TC Tak yTOOBI OH KOCHYJICS JHA
(3TO OYEHB BaXKHO T.K. 32 HYJIEBOM YPOBEHb TOIUIMBA TMPUHUMAETCS KOHEIl N3MEPUTEIHLHOTO
30H/1A).

4.5.2.8. 3adukcupoBaTh pe3yabTaT H3MEPCHHS Ha Oymare.

Ha xomnbrorepe:
4.5.2.9. OTKpHITh OKHO 0a3bl OaKOB
4.5.2.10. BoiOpaTh HyXHBIH 0aK, KOTOPBIH HY’KHO OTKaJIMOPOBATh
4.5.2.11. Haxatp kHonKy IIpocTasi kaanopoBKa
4.5.2.12. BriOpats Briaaky Ilo nosnomy Baky
4.5.2.13. 3apath Tun 6aka (IPSAMOYTOJILHBIA WX IIHITMHIPHYESCKHIA)
4.5.2.14. 3anath 00bEM TOIUIMBA, KOTOPBI BMEIIAET OaK, 3apaBiIeHHBIN “TIOJ 3aBS3KY’
4.5.2.15. 3anaTth ypoBEHb TOIUIMBA, 3aUKCUPOBAHHBIN B 1. 4.5.2.6
4.5.2.16. Haxats CoxpaHuTh
4.5.2.17. CpenanHas KaluOpOBKa 3alHIIETCS B TaOIHIly BEIOpaHHOTO Oaka.

b

4.5.3. Tlpocras kanmuOpoBka “Tlo 3ampaBke”
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Cytb xambpoBku: M3HadampHO 0ak TOJDKEH COJEPKATh MUHUMAIBHOE KOJTHYECTBO TOTUTHBA (Y4eM
MEHbIIIe, TEM TOYHEE TOIYYUTCS KaauOpoBka). MI3MepUTh ypOBEHb TOILIMBA B MM C HOMOIIBIO
W3MEpUTENST W 3alucaTh 3TO 3HaueHWe Ha Oymare. 3anuTh B 0ak HEKOTOpoe (M3BECTHOC)
KOJIMYECTBO TOIUTMBA (YeM OoJble, TeM Jydiie). MI3MepuTs ypoBeHb TOIUIMBA TOCIIE 3alPaBKU B
MM C TIOMOIIBIO0 U3MEPHUTENS U 3a(UKCHPOBATH 3TO 3HaUeHHe. Takke HEOOXOJUMO 3HATh 00BEM
TOTUIMBA, KOTOpBIA BMemaeT Oak, 3ampamieHHbld “Tlon 3aBs3ky”. 3aTeM 3TH JaHHbBIE HYKHO
BBECTH B IIPOTPaMMYy.

Ha aBToMoOn.1e:

4.5.3.1. HM3HauanpHO OaK JOJKEH COJEPKaTh MUHUMAIILHOE KOJMYECTBO TOIUIMBA (YE€M MEHBIIIE,
TEM TOYHEE TIOIYIHTCS KATMOPOBKA)

4.5.3.2. TlogxnrounuTh U3MepUTENbHBIN 30H1 K U3Mepure o

4.5.3.3. Bxmouuts U3mepurenn

4.5.3.4. 3aiitu B MeHio U3mepenusi/Y poBeHb TOILUIMBA B MM

4.5.3.5. BoiOpars Tun torumsa u Haxxats OK

4.5.3.6.  OmycTuTh U3MEPUTENBHBIN 1eMeHT B ropiioBuHy Oaka TC Tak yTOOBI OH KOCHYJICS JHA
(3TO OYEHB BaXKHO T.K. 32 HYJIEBOM YpOBEHb TOIUIMBA MPUHUMAETCS KOHEIl N3MEPUTEILHOTO
30H/1A).

4.5.3.7. 3adukcupoBaTh pe3yabTaT U3MEPECHHS Ha Oymare.

4.5.3.8. 3amurh B 6aK HEKOTOPOE HM3BECTHOE KOJMYECTBO TOIUIMBA (UeM OOJbIlIe, TEM TOYHEe
MOJTYYHUTCS KaTMOPOBKA)

4.5.3.9. U3meputh ypoBeHb TOIUIMBA Kak B 1. 4.5.3.5

4.5.3.10. 3adukcupoBaTh pe3yabTaT U3MEPECHHS Ha Oymare.

Ha xomnbrorepe:
4.5.3.11. OTKpHITh OKHO 0a3bl OaKOB
4.5.3.12. BriOpaTh HyXXHBIN 0aK, KOTOPBIH HY’KHO OTKaJIMOPOBATh
4.5.3.13. Haxatp kHonKy IIpocTasi kannopoBka
4.5.3.14. BriOpats Briaaxy Ilo 3anpaBke
4.5.3.15. 3apath Tum O6aka
4.5.3.16. 3anaTh ypoBEHb TOIUIMBA, 3aUKCUPOBAHHBIN B 1. 4.5.3.7
4.5.3.17. 3anath ypoBEHb TOIUIMBA, 3aUKCUPOBAHHBIN B 11. 4.5.3.10
4.5.3.18. 3amare 3ampaBieHHBI 00BEM TOTUIHBA
4.5.3.19. 3anath 00beM TOIUIMBA, KOTOPBIN BMEIIaeT Oak, 3anpasieHHbii “Tlox 3aBs3ky”
4.5.3.20. Haxats CoxpaHuTh
4.5.3.21. CpenanHas KamOpOBKa 3alMIIETCS B TaOIHIly BEIOpaHHOTO Oaka.

KannOpoBka MpoBOAWTHECS TMOCIEAOBATENFHO ¢ KaxabiM TC, XapaKTepHCTUK KOTOPOTO HET B MaMSTH
npubopa. Pesynprar Kaxma0i KaImOpoBKH TpeOyeT HeMEUIEHHOTO coxpaHeHus: B mamsatH [1K.

[Tocne BermonHeHus M00bIX n3MeHeHni B base 6akoB mim Cnucke TC HE00X0IMMO BBITPY3UTH UX B
HN3mepurensn.
Ecau U3mepurens HE noak/ioyeH kK KOMIbOTEPY:

- [lopkimounts M3MepuTeIb K KOMIIBIOTEPY, U BKIIOYUTH €r0.

- 3anmyctuTh nporpammy Msmepurens

- [Iporpamma HaiiieT MOAKIIIOYSHHBIN H3MEPHUTETh U aBTOMATHUECKH BBITPY3UT BCE H3MEHEHUS B IPHOOP
Ecau U3mepureib NOAKIIOYEH K KOMIILIOTEPY:

- Bxinrounts U3mepurenn

- Haxartp kxHonky HaiiTi ycTpoiicTBO YTOOBI MHIMKATOP MOIKITIOUEHHS! CTAN 3€JICHBIM

- Haxxatp kHony 3arpy3uTh B npudop (Ha Bkiajake M3mepennst win B okHe ba3bl 0akoB)

4.6. ®opmupoBanue cnucka TC aBronapka
Pabodyee nose nporpamMmel (GPYHKIIMOHATBHO pa3zesieHoO Ha TPU CEKTOpa:

- CIMCOK BCEX TPAaHCIOPTHBIX CPEACTB
- [Tonie oToOpakeHHs pe3ybTaTOB U3MEPEHUS
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- [lonte mapametpos, BeiOpanHoro TC
ITopsinok BhINOJIHEHNS onepanuii (B mporpamme):

4.6.1. B none CoiictB TC HaxaTs kHOTIKY Jlo6aButh TC.

6

4.6.2. TlocnenoBaTenbHO 3aIIOJIHUTH MOJI C FOCYAAPCTBEHHBIM PErMCTPAL[MOHHBIM HOMEPOM, MapKoil

asromoOmiis 1 ®UO Bogurens.
4.6.3. Haxartsp knasuiy «Beioop»

4.6.4. B oTkpbIBIIeMcsi OKHE BBIOpaTh Mapky TC M eMKOCTh TOIUTMBHOTO 0aka, COOTBETCTBYIOIINE

nobasnsiemomy TC.
4.6.5. Haxatp xnaBuiy OK u 3akpbITh OKHO

4.6.6. Boirpysuts xapakrepuctuku TC B H3mepuTesnb, HaxaB KiIaBully 3arpy3uTh B Npuodop

(MoxHO nenath nocie gooasienus Beex TC)
4.6.7. TloBroputs onepanuu 4.6.1 -4.6.7 g Bcex TC npeanpustus.

[Tocne BermonHeHus M00bIX n3MeHennit B base 6akoB mim Cnucke TC HE00X0IMMO BBITPY3UTh UX B
HN3mepurensn.
Ecau U3mepurens HE noak/ioyeH kK KOMIbIOTEPY:

- [lopkimounts M3MepuTEIb K KOMIIBIOTEPY, U BKIIOYUTH €r0.

- 3anmyctuTh nporpammy Msmepurens

- [Iporpamma HaiiieT MOAKIIIOYSHHBIN U3MEPHUTEh U aBTOMATHUECKH BBITPY3UT BCE H3MEHEHUS B IPHOOP
Ecau U3mepureib NOAKIIOYEH K KOMIILIOTEPY:

- Bxinrounts U3mepurein

- Haxarp xHonky HaiiTi ycTpoiicTBO YTOOBI MHIMKATOP MOIKITIOUEHHS CTAN 3€JICHBIM

- Haxxatp kHony 3arpy3uTs B npudop (Ha Bkiaake M3mepenns win B okHe ba3bl 0aKkoB)

5. DOKCIVIYATAIIUA YT

IMonHonenHo padorarh ¢ MPUOOPOM U U3MEPATH KOJIUYECTBO TOILUIMBA B 0aKax aBTOMOOWIIeH MOKHO
TOJIbKO MocJie (popMUpoBaHUA 6a3bl TOIUVIMBHBIX 0aKkoB U (popmupoBanus cnucka TC kak onucaHo B

. 4.4 - 4.6.

HNYT MOXHO UCIIOJIB30BATh B IBYX OCHOBHBIX PEXKUMAX:
- COBMECTHO C IIEPCOHAIBHBIM KOMIIBIOTEPOM
- aBTOHOMHO

B niepBom cityuae uHbopManus o IpoBeICHHBIX n3MepeHusx mo Bcem TC oTtoOpakaercs Ha 3kpane [1K B

XKypHaJIe U3MEPEHUH HITH TI0 OT/ISIbHO BEIOPAHHOMY aBTOMOOMITIO Ha BpEMEHHOM rpaduKe.
XKypHan u3mepeHuid MoKeT ObITh BBIBEJICH Ha IeYaTh B BUC TAOJIUIIBI.

[Ipu aBTOHOMHO#M paboTe pe3ylbTaT W3MEPEHUH OTOOpaXkaeTcs Ha JAWcCIuIee Mpudopa U (QUKCHUPYETCs

HETIOCPEICTBEHHO IMOJIb30BaTeIeM, HallpuMep Ha Oymare.
5.1. U3mepenue o0bemMa TONMIUBA
J1J1s1 BRIIOJTHEHUST HEOOXO0IUMO:
5.1.1. IoaxnrounTs U3MEpUTEIbHBIN 30HA K U3MepuTe/ro
5.1.2. Bxmouuts U3mepurenn

5.1.3. BriOpats meHto M3mepenus
5.1.4. Bribpats mu6o Cnmcox TC 160 Beoa nomepa TC.

5.1.5. Ecnu BbiOpan mynkt Cnucok TC otkpoercs monubliii ciimcok TC B kotopoM kinaBuiiamu ¥,

4 BoiOpath HyxHOe TC, mocine yero Haxars OK

5.1.6. Ecnu BoiOpan mynkt Beoa Homepa TC To kiaBuiiamu 4, %, 4, ® Bectr HYXHbI HOMep TC
n Haxatb OK. Homep TC MOXHO BBOJIUTH HE MOJIHOCTBIO, @ HAI[PUMEP TOJIBKO NepBble 1 miam 2
udpsel. [Ipu stom npu Haxatnu kinasumm OK Ber monagere B ciimicok TC, cooTBeTCTBYOMUIA
HaOpaHHOMY HOMEpY, TO K€ CaMoe€ MPOU30MIET eclii B MaMsTh Ipubopa ectb Heckoimbko TC,
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UMEIOIIUX OJMHAKOBBIA HOMEp (OTiHMyaronuiicss Tonpko OykBamu). Torma Beibop HyxkHOTO TC
IIPOU3BOIUTH KAaK 3TO ONMCAHO B II. 5.1.5.

5.1.7. OmycTuTh U3MEPUTENBHBINA AJIEMEHT B ropioBuHy ©Oaka TC Tak 4ToObI OH KOCHYJCS AHA (3TO
OUYEHb BaXHO T.K. 3@ HYJIEBOM ypOBEHb TOIIJIMBA IPUHUMAETCS] KOHEI] N3MEPUTEIHHOTO 30H/1a).
5.1.8. Haxarp kmaBumy OK i ¢uxcanmm pesynbraTa HW3MEpPEHHS WM 3alUcaTh IMOJyYEeHHOE

3HAQ4YCHHE B JKypHAJIE.

5.2. OToOpakenne pe3yabTaTOB H3MepPeHU

5.2.1. Ilomyuenue otuera o 3amepax.

- Bemmonauts 3ameps 06bema TormBa Beex TC kak ykazaHo B 11.5.1

- [Hoaxmrounts U3MepuTesb K KOMIBIOTEPY

- Bxinrounts U3mepurenn

- 3ammycTuTh pabovyro MporpaMMmy.

- IIporpaMma aBTOMaTUYECKU MOJKIIOUYUTCA K M3MEPHUTENIO M BBIBEJET PE3YJIbTaThl 3aMEPOB 3a
TEKYyIUI JEHb B BUJIE OTYETA.

- BriBecTr oTuet Ha mevyath HaxkaTueM KHOTKH IledaTts (¢ M300pakeHnEM MIPUHTEPA)

OrueTHas T216J'II/IIla UMECT BU:

Perucrpannonnsrit Moens TC Bpems YpoBeHb
Homep TC TOILJIMBA
0677em 52 KAMA3 09:51 42 1.
0678em 52 MA3 09:53 240 7.
0679%em 52 I'A3-3309 09:55 50 1.

MoO’KHO BBIBECTH OTYET 3a JIF000H MepHo BpEMEHH.

Jns sToro:

- B mone Ilepuon BeIOpaTh JaTy Havana OT4eTa M KOJHYECTBO CYTOK, 32 KOTOPBIE HYXKHO IOJYYHUTh
OTYeT.

- Ilepeiitu Ha BkiIaaxy OT4eTsl

- Haxxatp kHonky CopmupoBarts

- [losrydeHHBII OTYET MOYKHO pacriedyaraTh Ha MPUHTEPE WM COXPAHUTH B (aii.

5.2.2. TIpocMOTp pe3yibTaToOB 3aMEepPOB Ha rpaduke

- [Hoaxmrounts U3MepuTesb K KOMIBIOTEPY

- Bxinrounts U3mepurein

- 3amycTuTh pabovyro MporpaMMmy.

- Ilepeiitu Ha Bkinaaxy U3mepenus

- Briopats TC B Cnucke TC

- B moune Ilepuon BeIOpath AaTy Havana rpadyka ¥ KOJIUYECTBO CYTOK.

- Haxatp xHOnIKY Iloka3aTh nepuosa

- PesynbraTel 3amepoB 3a BBIOpaHHBIA TEpHOJ OTOOpassATcs Ha rpaduke B BUae Touek. llpum
HaBEJIEHUH Kypcopa MBIIIA Ha TOYKY PSJIOM C He 0ToOpa3uThcs MHGOpMAIUs O BPEMEHHU 3aMepa
Y KOJIMYECTBE TOILINBA.

6. JONMOJIHUTEJBbHBIE BO3MOXHOCTH
6.1. DKCIOPT XapaKTepUCTHK OAKOB
[TapameTpsl OakOB MOXHO COXpaHSATh Ha TUCK B Qait. Takum 00pazoM, MOXKHO JelaTh pe3epBHBIC
KOITMH HACTPOEK 0aKOB ¥ OOMEHMBATHCS MU C IPYTUMU TIOJIH30BATEISIMU.

DKCIOPTUPOBATH MOYKHO KakK BCIO 0a3y 0aKkOB, Tak U OTAEIbHBIC OaKU M MapKH OaKoB.

Jasi skenopra Beeii 6a3bl 0akoB:
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- B okne 0a3b1 6akoB Ha)KMHUTE KHOIIKY JKCHOPT BCex
- Beegute nmMs (aiina u myTh COXpaHEHHS
- Haxxmure CoxpaHuTh

Jas sxcnopra 6axoB mapku TC:

- B criucke Mapok TC Beibepute Mapku 0akoB, KOTOpbie Bbl XO0THTE COXpaHUTh. HEeCKOIBKO MOo3uInit
MOKHO BBIOpaTh, ynepxuBas kimaBuiry Ctrl Ha kimaBuaType KommbioTepa. BbeiOpaHHBIE TO3HIIUH
IIOJICBEYUBAIOTCS.

- HaxmuTe KHONKY IKCIOPT

- BeenuTe ums daiina u myTh COXpaHEHUs

- Haxxmure CoxpaHuTh

Jl11 IKCNOPTA KOHKPETHBIX 0AKOB:

- B cnucke 6akoB BbIOepuTE Oaku, KOTOpble Bbl XoTHTE COXpaHUTh. HECKONbKO MO3UIMKA MOKHO
BbIOpaTh, ynepxkuBas knaBumy Ctrl wHa kimaBuatype Kommbiorepa. BreiOpanHble TO3MIUH
IIOJICBEYUBAIOTCS.

- HaxmuTe KHONIKY DKCIOPT

- BeenuTe ums daiina u myTh COXpaHEHUs

- Haxxmure CoxpaHuTh

6.2. IMmopT XapakTepucTHUK OaKOB

CoxpaneHnsle panee (aiiipl 0akOB MOKHO HMITIOPTHPOBATH B 0a3y 0aKoB.

Jns sToro:

- Otkpoiite okHO ba3bl 6akoB

- Haxxmure kHOonky UmmopT

- Beibepure aiin 6a3p1 6akoB ( ¢ pacmmpeHueM .txt) u HaxMuTe OTKPBITH.

- OTKpOeTCst OKHO CO CITUCKOM 0aKOB, IMEIOIIMXCS B TAaHHOM (aiie.

- I[lo naxaruto OK 6aku OyayT UMIIOPTUPOBAHBI B 0a3y OakoB.
- C moMoIIpI0 MBIIIH ¢ yAepkanueM kiaBuiu Ctrl Ha KiaBHaType KOMITBIOTEpAa MOKHO BBIOpaTh U3
ITOTO CIHUCKA OTHENbHBbIE Oakh, KOTOpble BBl XOTHTE HUMIOPTHPOBaTh. BhIOpaHHBIC MO3UIIUU
M0JICBCYMBAIOTCSL.

- Ecniu BeIOpanHble Oaku yxe mMeroTcs B Bamieit 6a3e 06akoB, mporpaMma CIIPOCHT MEpe3arnucarb dTH

0aku HaCTpoOWKaMu U3 (aiiyia UIN HeT.

6.3 UmmopT kammOpoBO4HOM Tabmmie! 3 daitta CSV
KanmubpoBounyro Tabnuiy st 6aka MOKHO chopMHupoBaTH BPyUHYIO, HammpuMep, B mporpamme Excel.

OTy TabIaMIly MOKHO CO3/aTh, HAIIPUMED, TI0 3aIUCSIM, C/ICJIAHHBIM paHee Ha Oymare.

Jlnst atoro B Excel co3paiite Tabnmuiy Buja:

YpoBeHb, MM OO0beM TOILUIHBA, JI.
20 10
50 46
100 120

3arem BoIOepuTe M MeHIO I'1aBHOE\COXpaHUTBL KAK U COXpAaHUTE B (DAl ¢ pacIIuPEHHUEM .CSV.

Ha komnerorepe B nporpamme Usmepurens:

6.3.1.  OTKpBITH OKHO 0a3bl OAKOB

6.3.2. BriOparb HyXHBIH 0aK, KOTOPBII HY)KHO OTKaJIMOPOBATH
6.3.3. Haxarts kHoniky UmnopTt u3 ¢aiina CSV

6.3.4. BriOepure coxpaHeHHbIH (aiin .csv 1 HaxxMuTe OTKPBITH
6.3.5. Tabnuua u3 ¢aiina 3anumercs B TabIMIly BEIOpAaHHOTO Oaka.



