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BeepeHune

[lOKyMeHT ABNseTcA 06HOBNEHHOM pefaKLUMel PyKOBOACTB NO 3KCMAyaTaunm:

HanmeHoBaHue O603Ha4YeHne AOKYMEHTa
S5045, S5065, S5085 P23 6687-143-21477812-2018
S5048, S7530 P23 6687-102-21477812-2013
550180 P3 6687-141-21477812-2018

HacTosliee pyKoBOACTBO NO 3KCMyaTauMm npeaHasHavYeHo ANs U3y4eHUaA YCTPOMCTBA, NPUH-
uuna AencTama, NpaBua UCNONb30BaHWNSA, TPAHCNOPTUPOBAHUA U XPaHEHMA aHAIM3aTOPOB Lie-
nen BEKTOPHbIX (ganee — aHanM3aTopbl).

PyKoBOACTBO NO 3KCMN/yaTaLMKM COCTOMT U3 ABYX YacTeu.

B nepBoi1 YacTu cogepkartca obume ceegeHns 06 aHanmMsaTopax, NpMBeAeHbl OCHOBHbIE U
CNpaBOYHble TEXHUYECKNE XapPaKTEPUCTUKM, YKa3aHbl COCTaB, YC/I0BMA SKCNAyaTaumnm, TpaHc-
NOPTMPOBAHMA U XPaAHEHMA.

Bo BTOpOWM YacTu NnpuseaeHbl MHCTPYKLMM NO YCTAaHOBKE M HACTPOMKe nporpammHoro obecne-
YyeHuA, JAHO ONMCcaHMe NPOrpaMMbl, NPeaCcTaBNeH NOPAAOK NPOBEAEHNA U3MEPEHNI.

Mepen HaYaNOM 3KCNAyaTaLMM aHAaNM3aTOPOB HEOOXOAMMO 03HAKOMUTBLCA C HACTOALMM pPY-
KOBOACTBOM M, NPU HEOBXOAMMOCTHU, C PYKOBOACTBOM NPOrpamMmMmncTa 10 ANCTaHLMOHHOTO
ynpasaeHus npnbopamu.

PaboTa c aHann3aTopamMm U UX TEXHUYECKOE 0BCNyKUBaAHNE A0NKHbI OCYLLECTBAATLCA KBaIN-
dMUMPOBAHHBIM NEPCOHANIOM C MHXKEHEPHOW NOArOTOBKOM, MMEKOLWMUM Haya/ibHble HaBbIKM
no paborte c yctpoictBamu CBY 1 NnepcoHabHbIM KOMMbIOTEPOM.

MpeanpuaATMe-U3roToBMTENb OCTaBAAET 32 cOBOI NpaBo, He yBeAOMAA NOTpebutensn, BHO-
CUTb B KOHCTPYKLMIO U AOKYMEHTALMIO aHAaNM3aTOPOB U3MEHEHUSA, HE BAUAIOLLME HA UX HOP-
MWPOBAHHbIE METPONIOTMYECKUE XaPaAKTEPUCTUKN.

BHUMAHME: AAHHbIA JOKYMEHT ABNAETCA PE3Y/IbTATOM TBOPYECKOIO TPYAA WU UH-
TENNEKTYA/IbHOW AEATENIbHOCTU COTPYAHMKOB NPEAMPUATUA-U3TOTOBUTENA. HE [10-
MYCKAETCA MCNOJIb3OBAHMUE OAHHOIO JOKYMEHTA, PABHO KAK U EFO YACTH, BE3 YKA-
3AHNA HAMMEHOBAHWA OOKYMEHTA U HAMMEHOBAHWA TMPEAMNPUATUA-U3TOTOBU-
TENA.

SAMPELLAETCA KOMMEPYECKOE NCMNOJIb3OBAHME JAHHOIO AOKYMEHTA, PABHO KAK A
ErO YACTW, BE3 NMMCbMEHHOIO COIMTACUA NPEANPUATUNA-U3TOTOBUTENA.

MpeanpuATMe-U3roToBMTE/Ib HE HECeT OTBETCTBEHHOCTU 33 NOCNEACTBMA HENPABUIbHOM 3KC-
nayaTauymn aHanM3aTopoB, HApyLWeHUA NpaBun 6e30MacHOCTU U HECOBNDAEHMA NPOYUX He-
06X04MMbIX Mep NPeAOCTOPONKHOCTH.



1 TpeboBaHuMAa 6esonacHOCTH

Mpwu aKcnayaTaumMm aHanmnsaTopa Heobxoaumo cobnoaate TpeboBaHma: «MpaBuna TeXHUYe-
CKOM 3KCN/lyaTauum 3/1eKTPOyCTaHOBOK nNoTpebuteneii» n «MNpasuna TeXHNKK 6e3onacHoCTH
NpW 3KCNNyaTaLMmn 3N1EeKTPOYCTaHOBOK NoTpebutenemn».

Mpun paboTe c npubopom Heobxoanmo cobnogaTb obuwme mepbl 6€30MaCHOCTM, OTHOCALLM-
eca K annapaTtype, paboTatowen ot anektpocetn ~ 220 B, 50 Iy,

3aszem/ieHMe aHann3aTopa NPou3BOAUTCA Yepe3 KNeMMbl « J=— », PACNOJIO}KEHHble Ha ne-
peaHen 1 3aAHel NaHensx aHaaAn3aTopa, € WMHOM 3aWMTHOIO 3a3eMeHus.

BHUMAHMUE:

PA3PbIB /IMHUN 3ALLMTHOIO 3A3EMJIEHMA MOMET CAOE/IATb PABOTY C MPUBEOPOM
ONACHOM.

OCMOTP MPOBOANTLb TOJIbKO MPU OTRIOYEHUN MPUBOPA OT CETU 3/IEKTPOIMUTA-
HUA.

3AMNPELLIAETCA HAPYLIATb 3ALLUMTHBIE N/IOMBbI, MPOU3BOANTL CAMOCTOATENbHbIN
PEMOHT.

K paboTe c aHanM3aTopoM MOTYT HbITb AONYLLEHBI UL, NpOLLeLIne
MHCTPYKTaX MO TexHWKe 6e3onacHocTy npu paboTe C 31eKTpo- U
paavonsmepuTenbHbIMU NpUbopamu.

Mepen BKAOYeHMEM npubopa B CeTb cneayeT MPOBEPUTb
MCMNPaBHOCTb BHELWHEro 610Ka NUTaHuA.

L

[o Hauyana paboTbl ¢ Nnpubopom ero Kopnyc (Knemma =) AO/XKeH
6bITb COEAMHEH C KOPMYCOM U3MEPAEMOro YCTPOMCTBA.




1 TpeboBaHuMA 6esonacHOCTH

3awmTa ot INNEKTPOCTATUHECKOTIO pa3paa

Ha pabouem mecte goKHbl BbiTb NPUHATLI Mepbl Mo obecnevyeHuto
3aWMTbl OT BO34EMCTBMA CTAaTUYECKOTO 3/IEKTPUYECTBa.

3aWwnTa OT INEKTPOCTAaTUYECKOro pas3pAafa O4vYeHb BaxkHa nNpu
nogKkAtoyeHMn K npubopy, nmMbo npu  OTKAKOYEHUM OT Hero
namepaemoro yctponcrea. CraTMyeckoe 3SNEeKTPUYECTBO MOXKET
HaKONMUTbCA HA Bawem Tene U NpuM  paspage MNoBpeanuTb
YyBCTBUTE/IbHbIE 3/1IEMEHTbI BHYTPEHHUX uenen anbo npnbopa, anbo
N3MepAeMOro YyCTpoicTea. [na npeaoTBpalLleHMA MOBpeXAeHuA
HeobxoaMmo cobntoaaTth creaytouee:

- 8ce20a CHMMaTb HAKOMJEHHbIN Ha Tene 3apaf CTaTUYecKkoro
3/IeKTPUYECTBA A0 MNPUKOCHOBEHUA K aHanM3aTtopy W Apyrum
YYBCTBUTE/IbHbIM K CTAaTUYECKOMY 3JIEKTPUYECTBY YCTPONCTBAM;

- 8ce20a UCMNO/b30BaTb 3a3eM/IEHHbIN NPOBOAALLMIA HACTObHbIN
KOBpPUK;

-8ce20a HafeBaTb HA PYKY 3a3eMNEHHbI aHTUCTATUYECKWUI
6pacneT, NOACOEAMHEHHbIM K 3a3eM/IeHHOMY npoBoAALLemMy
HACTO/IbHOMY KOBPMKY Yepes Nocaef0BaTeIbHO NOAKAOUYEHHbIN
pe3uctop 1 MQ.



2 OnucaHue n NpuHUMN paboTbl

2.1 Ha3HayeHune
NonHoe ToproBoe HaMmeHoBaHWe, TN N 0603HavyeHne npubopa:
e AHanusaTopbl uenel BekTopHble S5045, S5065, S5085, S7530, S5048, S50180.

AHanunsaTopbl Liener BEKTOPHbIe NpeAHa3HaYeHbl A8 U3MEPEHUIM KOMNAEKCHbIX KO3dduun-
€HTOB Nepesayn U OTPaAXKEHUA (3N1EMEHTOB MATPULbl PACCEAHUA) MHOTONOIFOCHUKOB.

O6nacTb NPMMEHEHUA — NPOBEPKA, HACTPOMKA U pa3paboTKa Pa3NINYHbIX PaANOTEXHUYECKMX
YCTPOMCTB B YCNOBMAX NPOMbILLAEHHOIO NPOM3BOACTBA U NabopaTopuini, B TOM YUCAe B CO-
CTaBe aBTOMATM3MPOBAHHbIX U3MEPUTENbHbIX CTEHA,0B.

AHanNM3aTopsbl Lienei BEKTOPHbIe NO3BONAIOT OCYLLECTBAATL ANCTAHLUMOHHOE ynpaBaeHne no
npotokonam COM/DCOM, TCP/IP Socket.

2.2 CocTtas

AHaNN3aTOPbI OTAMYAKOTCA APYT OT APYra 3HA4YeHMEM BOJIHOBOIO CONPOTMBAEHNA COeQUHUTE-
el nsmepuTeNbHbIX NOPTOB M AMANa30HOM Paboymx 4acToT. PYHKLMOHANbHblE 0COOEHHOCTH
KpaTKo nepeuncneHol B Tabanue 2.1 1 npunoxeHuun A. BHewHUn BUG, aHaIM3aToOpOB NpuBe-
AeH B pasgene 4.1.

Tabnvua 2.1 dyHKUMOHANbHbIE 0COBEHHOCTU aHA/IM3aTOPOB

AHanusatop [Awnana3soH paboumnx yactoT

AHanunsatopbl ¢ BONHOBbIM conpoTusiieHnem 50 Om

S$5045 oT9kKlIy go 4,51y,
$5048 o1 20 Kly 8o 4,8 Iy,
S5065 oT9KlIy go 6,5y,
S$5085 oT9kKlIy go 8,51y,
$50180 o1 100 Kl'y, go 18 Iy,

AHanM3aTopbl C BONHOBbIM conpoTuBieHnem 75 Om

S$7530 oT 20 KMy po 3 My,

AHanunsaTtopbl paboTatoT Nog, ynpaBaeHNEeM BHELWHEro NepcoHanbHOro KOMMblOTepa C ycTa-
HOB/IEHHbIM MPOrpPammMHbIM obecnevyeHrem, KoTopoe npoBoauT 06paboTKy MHPopmaLumn u
BbINONHAET QYHKLUMIO NONb30BaTENBCKOrO UHTepdelica. A cBA3WU C NePCOHANbHbIM KOMIMb-
toTepom mncnonbsyerca nHtepdenc USB 2.0. MepcoHanbHbIM KOMNbIOTEP HE BXOAUT B KOM-
NAEeKT NoCcTaBKN. KOMNAEKT NOCTaBKM yKa3aH B Tabanue 2.2.
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Tabnnua 2.2 KomnaeKkT nocTaBKu

HanmeHoBaHue Konnuectso, wr.
AHanun3aTop uenei BEKTOPHbIN 1
Kabenb USB 1
BioK NuUTaHKuA 1

USB flash HakonuTenb c NnporpaMmHbimM obecneyeHnem,
PYKOBOACTBOM MO 3KCMN/yaTaLMuM U METOANKOM NOBEPKK (ans 1
aHa/IN3aTOPOB YTBEPKAEHHOTO TUNA)

MpuHagnexHocTH -

dopmynsap 1

MpnmeyaHua:
1 KoHKpeTHaa moaenb aHanmMsatopa onpeaenaerca npu 3akase.

2 MporpammHoe obecneyeHne 1M AOKYMeHTaumMa noctasaaoTca Ha USB flash Hakonu-
Tene.

3 PyKOBOACTBO MO 3KCMN/yaTauyu COAEPKUT BE YacTu.

4 NpNUHapeXXHOCTU, K KOTOPbIM OTHOCATCA U3MepUuTenbHble Kabenn m nepexoaobl, a
TaKXe cpeactea KaﬂVI6pOBKVI, NOCTaBAAKOTCA MO OTAE/IbHOMY 3aKa3y.

Heobxogumble ana sKkcnayatauMm aHannM3aTopoB NPUHAANEXKHOCTU, K KOTOPbIM OTHOCATCA
n3mepuTenbHble Kabenn u nepexoabl, a TaKXKe cpeacTsa KaiMbpoBKK, NpmuBeaeHbl B Taban-
uax 2.3 - 2.8. YKa3saHHble NPpUHaA/eKHOCTM MNOCTaBAAKOTCA NO OTAENbHOMY 3aKa3y. Komnnekr
U3 OAHNX NPUHALNEKHOCTEN MOXKET NPUMEHATBLCA B COCTaBe C HECKOIbKMMUK Npubopamu. [o-
MYyCKAeTCA MCMO/Ib30BaTb KOMMEPYECKM AOCTYMNHbIE NPUHAANEKHOCTM NtobObIX NponssoauTe-
Neli C aHANOTUYHbIMM NapaMeTPaMu.

MpuHaaNeXHOCTH

Kabenu nsmepurtenbHble

MNepexoabl n3mepuTeibHble

ABTOMATHYECKME KaAMBPOBOYHbIE MOAYM

Habopbl mep

Knouum TapnpoBaHHble
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N3meputenbHble Kabenu npegHasHayeHbl ANA NOAKAOYEHNA MHOTOMOPTOBbLIX UCCAEAYEMbIX
ycTpoincTts (UY) K nopTam aHanmnsatopa. OHM A0MKHbI 061aAaTb Mano amnantTyaHomn m da-
30BOW HecTabuabHOCTbIO NpK n3rnbe. PekomeHayemble Kabenu ykasaHbl B Tabauue 2.3.

Tabnuua 2.3 Kabenu nsmeputenbHble
HanmeHoBaHue O603HaveHne Mpoussogutennb

MpeuymsnoHHble
Kabenb nameputesnbHbIN NTC195 Flexco Microwave
Kabenb nameputesibHbIM CcC Soontai

Obuiero npumeHeHUs

Kabenb nameputenbHbIn C50 MnaHap
Kabenb nameputesnbHbIN C75 MnaHap
Kabenb nameputesnbHbIN KC18A HMN® MukpaH

MpumeyaHue — Konnyectso Kabenen 1 TUNbl UX COeAMHUTENIEN ONPeaenatoTca Npun 3aKkase.

[na npefoTBpalleHna NOSIOMKKU Kabenen n ynyyweHna noBTOPAEMOCTU USMEPEHUIN pPeKo-
MeHAYeTCA UCMO/Ib30BaTb Nepexoabl. [lepeyeHb peKomeHAyeMbIX Nepexoaos yKasaH B Tab-
avue 2.4,

Tabnuua 2.4 MNepexoapl UISMepUTe/ibHbIE

HaumeHoBaHue O603HavyeHne MpoussoauTenb

MpeunsnoHHbIe

0558121, 05K121,

Mepexoa amepuUTeNbHbIN P5S121, P5K121 Rosenberger
Mepexoa namepuTenbHbIN ADP1A MnaHap (HMK Taup)
Mepexoa amepuUTeNbHbIN MK2 HMN® MukpaH

MpumeyaHne — KonmyectBo NepexosoB WM TUMbI UX COEAMHUTENEN ONpenenarTcs npu
3aKase.

CpeactBa KannbpoBKKM npegHasHa4yeHbl ANs BbINONHEHWUS HACTPOMKM npubopa nepepn, uc-
No/sib30BaHMEM, NMO3BONAIOLLEN CYLLECTBEHHO CHU3UTb MOTPELHOCTb U3MEPEHUI KOMNIEKC-
HbIX KO3PPULMEHTOB Nepesaydn 1 OTparKeHUA.
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[na KanubpoBKM aHANM3aTOPOB MOTYT UCMONAb30BaTbCA aBTOMATUYECKME KanMBPOBOYHbIE
Moy, Habopbl Mep C PE3UCTUBHLIMU COraCOBaHHbIMM Harpyskamu MKW C COrlacoBaH-
HbIMM Harpy3kaMu c NOABUXKHbIM NOTNOTUTENEM, A TaKXKe Habopbl Mep C OTpPe3KaMu npeLy-
3MOHHbIX TMHUI Nepeaaun. MNepeyeHb PEeKOMEHAYyeMbIX CPeACTB KanMbpPOBKM NpPUBEAEH B
Tabnuuax 2.5 - 2.6, TpeboBaHMA K NapaMeTpamM Harpysok M3 coctaBa Habopos mep nepeyunc-

JieHbl B Tabaumue 2.7.

Tabnuua 2.5 ABTOMaTMyecKkme KanmbpoBoYHble Moay/n

HavmeHoBaHue O603HayeHne MNpoussogutennb
MpeunsnoHHble
ABTomaqueCKMUM ACM Mnakap
KanMbpPOBOYHbIN MOAYb
MpumeyaHne — HKonamyectBO M TUMbl aBTOMAaTUYECKMX KaAMBPOBOYHbLIX MoAaynemn
onpenenalTca Npuy 3aKase.
Tabnnuya 2.6 Habopbl mep
HavmeHoBaHMe O603HayeHne Mpoussogutenn
MpeunsnoHHble
Habop mep ko3 eHTOB
P Mep Ko3hULMEHT ZV-72270 Rohde & Schwarz
nepegayn n oTpakeHus
Habop mep ko3 eHTOB
b Mep KO3GOULMEHT P5CK010-170 Rosenberger

nepesayun n oTpakeHua

Ob6uwero npMmeHeHuA

Habop mep KoappumumneHTOB 85032F, 85054B
nepeaaym u oTpa*KeHusa 850368

Keysight Technologies

Habop mep KoappumumeHTOB
nepeaayn n oTparkeHmn

HKMM

HMN® MukpaH

KomnnekTt mep

N9.1, N18.1
KannMbpoBOYHbIX

MnaHap

MpumeyaHue - Konnyectso u Tvnbl HabopoB KANMOPOBOYHLIX Mep OnpeaenAtTca npu

3aKase.

10
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Tabnnua 2.7 PekomeHayemble NapameTpbl HAarpy3okK U3 coctaBa Habopa mep

HanmeHoBaHMe XxapaKTepucTuku 3HavyeHMe XapaKTepUCTUKH
Moaynb KoadduumeHTa OTpa*KeHus Harpysok
CcornacoBaHHbIX, He 6onee 0,050

AB6CONOTHAA NOrPeLHOCTb ONpPeAeNeHns AeNCTBUTENbHbIX
3HayeHu moayna KosdduuMEHTa OTParKeHUs Harpysok
COrNacoBaHHbIX B AMaMNa30He YacToT:

ot0p010T0Ty, 10,005

cebiwe 10 o 18 My, 0,008
Moaynb KoapdnumeHTa OTpa*keHus Harpy3ok
KOPOTKO3aMKHYTbIX U XOJIOCTOrO X043, HEe MeHee 0,970

ABCONIOTHAA NOrpeLwHOCTb ONpeaeneHna AenCTBUTEIbHbIX
3HaYeHun @a3bl KoIpOMUMEHTA OTPAKEHMA HArpys3oK
KOPOTKO3aMKHYTbIX M XOJI0CTOrO X042 B AMana3oHe 4acToT,

rpagyc:
otr0p0010 Ty, 11,0
cebiwe 10 o 18 My, +1,5

[na npeaoTspalLeHUsa NONIOMKM coeauHUTeNnen n obecnevyeHns MakcMmasibHOW NOBTOPAEMO-
CTM pe3y/nbTaTa U3MEPEHUI, NOAKNIOYEHMNE YCTPOMCTB PEKOMEHAYETCA BbIMONHATL C NMOMO-
b0 TAPMPOBAHHbIX KNHOYEN.

3aTarMBaHMe coeauHUTENEN cnefayeT BbINOAHATbL C  MOMOLLbIO
TAapUPOBAHHOIO KAKYA C HOPMMPOBAHHLIM 3HAaYEHMEM KPYTALLEro
momeHTa ot 1,1 no 1,7 H-m ana coeanHutenet Tun N u lll.

MepeyeHb peKOMeHAYEMbIX KAtoUYein npuseaeH B Tabanue 2.8.

Tabnunua 2.8 Knoum TapupoBaHHble

HavmeHoBaHue O603HayeHne MNpoussogutennb
Kntou TapmMpoBaHHbIN KT MwuKpaH
Kntou TapmMpoBaHHbIN ANO TW Anoison

MpumeyvaHme — Koanyectso m UMbl KAtouen onpegenAarTcAa Npu 3aKase.
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2 OnucaHue 1 NpuHUMN paboTbl

2.3 TexHn4YecKne xapakTepucTnkum

2.3.1 OCHOBHbIle TeEXHUYECKNE XapPaKTEPUCTUKN

Ona S5045, S5048, S5065, S5085 1 S7530 Agnana3oHbl M Npeaesbl NorpewHoCcTen N3MmepeHni
KOMMIEKCHbIX KO3)OUUMEHTOB Nepesadun MU OTPAXKEHMUA, a TakKe KoappuumeHTa ctoaden
BOJIHbI MO HanpsaKeHuto (aanee KCBH, o603HavaeTca Kemu) NpuBeaeHbl ana paboyero guana-
30Ha TemnepaTyp OKpy)Katowen cpeabl U NpU U3MEHEHUM TemnepaTypbl He Bonee yem Ha
11 °C nocne BbINO/MHEHMA NOJIHOM OAHOMNOPTOBOM (TONIbKO ANa KoaddpUuMeHTa OTparkeHus)
WKW NOJIHOM ABYXNOPTOBOM KannMbpOBKM Npu YpOBHE BbIXOAHOW MOLLHOCTU MUHYC 5 ABm M
nosnoce ¢puMAbTPA NPOMEKYTOUHOM YacToTbl 10 Iy,

Ana S50180 granasoHbl U Npegebl NOrpeLwwHoCcTeN M3MEPEHNIN KOMNNEKCHbIX KoaddnumneH-
TOB Nepefayn 1 oTparkeHusa, a Takxke KCBH npuseaeHbl ans paboyero amanasoHa temnepa-
TYp OKpy:KatoLLeln cpeabl M NpU N3MEHEHUM TemnepaTypbl He 6onee yem Ha 1 °C nocne Bbl-
NONIHEHUA MOMIHOM OAHOMOPTOBOMN (TONBKO ANA KO3pdMUMEHTA OTParKeHMA) UKW NONHOMU
ABYXNOPTOBOM KaNIMBPOBKM NPU YpOBHE BbIXOA4HOM MoLHOCcTM O Abm 1 nonoce punbTpa npo-
MEKYTOYHOM YacToTbl 1 'y,

Mpeaenbl NOrpewHoOCcTU KoadpdmuneHTa nepesadm aHaIM3aTopa MOryT 6bITb paccymMTaHbl gNA
ntoboro fOCTYNHOro YPOBHA BbIXOAHON MOLLHOCTU U NOAOCHI GUAbTPA NPOMEKYTOYHOM Ya-
CTOTbl N0 dopmynam u KoadpdpuumeHTam, KOTOpbIE YKa3aHbl B TabanLax.

[na nonyyeHMA yKasaHHbIX B Tabauue 2.9 npesenos NOrpewHoCcTM U3MepeHuin Moayna u
dasbl KO3PPMUMEHTOB NepesaYnN N OTPAKEHMA CleayeT NPUMEHATb NPEUU3NOHHBIE U3MEPU-
TeNbHble Kabenu, nepexogbl U cpeacTBa KanmbposKku. Mpn MCNONb30BAHUN NPUHAANEKHO-
cTelt obwero NPUMeHeHUs npeaenbl NOrpPewHOCT MoryT bbiTb yBennyeHbl. B aTom cnyyae
ONs onpeneneHna AencTBUTENbHbIX 3HAYEHWI NOrpewHOCTM HeobXoAMMO MCMO/b30BaTb
MW 3411-2013 «locypapcTBeHHasa cuctema obecneyeHus eanHCTBA U3MepeHuin. AHanusa-
TOpbI LLenen BeKTopHble. MeTogmMKa onpegeneHna MeTpoIOrMYeCKUX XapPaKTEPUCTUKY.

MeTponormyeckme M TeXHUYECKME XapaKTEPUCTUKM aHANM3aTOpPoOB MNpuBeAEHbl B Tabau-
uax 2.9 n 2.10, HecKoppeKTUpoBaHHbIe NapameTpbl B Tabanue 2.11, apdeKTmBHbIe (CKoppek-
TUPOBaHHbIE) NapameTpbl B Tabaunue 2.12.
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Tabnnuya 2.9 MeTponornyeckme xapakTepucTmkm

HavmeHoBaHMe xapaKTepucTukm

OunanasoH paboumnx yacTtot, ML
S5045
$5048
S5065
$5085
$50180

S7530

Mpeaenbl A0ONYCKaeMOW OTHOCUTE/IbHOM
NMorpeLwHocTH YCTaHOBKM 4acToThl
BbIXOAHOrO CUrHana

[JnanasoH YyCTaHOBKM YPOBHA BbIXO4HOWM
MOLLHOCTK, AbMm:

S5045, S5065
$5048, S7530
S5085:
oT9KIL go 81T,
cebiwe 8 My, Ao 8,5y,
$50180:
ot 100 Kl'y, go 16 Iy,
cBbiwe 16 My go 18 Iy,

Mpeaenbl A0ONYyCKaeMoM OTHOCUTE/IbHOM
MOrpeLHOCTN YCTAaHOBKN YPOBHSA BbIXOAHOM
mouwHocTtun, ab:

S5045, S5065, S5085
S50180%

55048, S7530

2 OnucaHue u NpuHUMN paboTbl

3Ha4veHMne XapPaKTEPUCTUKN

ot 0,009 go 4500,000
ot 0,02 go 4800,00
ot 0,009 o 6500,000
ot 0,009 po 8500,000
ot 0,1 no 18000,0

ot 0,02 ao 3000,00

+5%x10°°

OT MMHYC 55 go natoc 5

oT muHyc 50 go natoc 5

OT MMHYC 55 go natoc 5

OoT MUHyc 55 go natoc 3

oT muHyc 45 go nnatoc 10

OT MuHyc 45 go natoc 6
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2 OnucaHue 1 NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm

OvnanasoH NU3MepeHui Mmoayna
Ko3pPULMEHTA OTPaXKEHUA

Mpegensl Aonyckaemoim abcontoTHOM
NOrpeLwHocTH n3mepeHum MmoaynA
ko3dduumeHTa oTpakeHns 234

Mpegensl Aonyckaemoim abcontoTHOM
norpeLHocTu n3mepeHum ¢dasbl

Ko3dduLMEHTa OTparKeHus, rpaayc >

Mpeapenbl AONYCKAEMOW OTHOCUTENIbHOM
norpewHocTM nsmepexunin KCBH, % 3

[nana3oH “3mepeHuit Moy N
koadpduLMeHTa nepefaun B [JuanasoHe
yacToT, ab ©):

$5045, S5065:

oT 9 Kly ao 300 Kl'y,

cebiwe 300 Kly, A0 BEpXHEN rPAHNULbI
$5048, S7530:

oT 20 Kl'y, ao 300 Kly,

cebiwe 300 Kly, A0 BEpXHEN rPAHNULbI
S5085:

oT 9 Kly ao 300 Kl'y,

cebiwe 300 KMy 0o 6,5 My,

cebiwe 6,5 My go 8wy,

cebiwe 8 My, 4o 8,51,
$50180:

ot 100 Kl'y, go 1 Ml'y,

cebiwe 1 Mly go 6,5 My,

cebiwe 6,5 My g0 12,0 My,

cebiwe 12 My go 16 My,

14

3Ha4veHune XaPaKTEPUCTUKN

otr0po1l

+[Ed + (Er-1)-|Si| + Es-|Si|?]

+[1,0+(180/7) - arcsin(A|Si|/]Si|)]

+[2 - A|Si| - 100] / [1 - |Sii2 - AlSi] - (1+]Si])]

OT MmnHyc 65 o 10

oT muHyc 105 go 10

oT muHyc 55 go 10

oT muHyc 100 go 10

OT MMnHyc 65 o 10
oT muHyc 105 go 10
oT muHyc 100 go 10

oT muHyc 97 no 10

oT muHyc 90 go 10
oT muHyc 120 go 10
oT muHyc 115 go 10

oT mmnHyc 112 oo 10



HavmeHoBaHMe xapaKTepucTukm

cebiwe 16 My go 18 Iy,

abcontoTHoM
Mmoayna

Mpeaenbl  AONYCKaeMo
NOrpeLHOCTY “3MepeHMii
koadduumenTa nepegaun 78

Mpegensl Aonyckaemoim abcontoTHOM
norpeLHocTH n3mepeHum ¢dasbl
koadduumeHTa nepegaun, rpagyc ?

YpoBeHb cO6CTBEHHOrO Wyma NPUEMHUKOB
B AMana3oHe yactoT, Abm/lu, He 6onee:

S5045, S5065:

oT 9 Kl'y go 300 Ky,

cBblwe 300 Ky, A0 BepXHEN rpaHuLbl
$5048, S7530:

oT 20 Kkl'y, ao 300 Kly,

cBbiwe 300 Ky, A0 BepXHEN rpaHuLbl
S5085:

oT 9 Kl'y go 300 Ky,

cebiwe 300 KMy, o 6,5 My,

cBbiwe 6,5 My go 8 My,

cBblwe 8 [Ty, A0 BEPXHEN FPaHULbI
$50180:

ot 100 Kl'y, oo 1 Ml'y,

cebiwe 1 My go 6,5 My,

cebiwe 6,5 My g0 12,0 My,

cebiwe 12 My go 18 My,

MNonoca NpPONyCKaHuA
NPOMEKYTOYHOM YacToThl, lu;

dunbTpa

S5048

2 OnucaHue u NpuHUMN paboTbl

3HauYeHMe xapaKTePUCTUKN
OoT MmnHyc 112 no 6

+|Sji|-[(Et-1) + Es-| Si| +
+EI-|Sj| + Ex-|Sji|* + L-]S;i] %]

+[0,5+(180/m) - arcsin(A|S;i| /| Sji| )]

munHyc 90

muHyc 130

munHyc 80

MUHyc 125

munHyc 90
muHyc 130
MuHyc 125

MWUHyC 122

muHyc 100
munHyc 130
MUHYC 125

MUHyC 122

ot 10 go 3-10*
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2 OnucaHue 1 NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm

S7530
S5045, S5065, S5085
S50180

CpegHee KBagpaTuyeckoe  OTK/JOHeHWe
Tpaccobl npwu n3mepeHmn moAayna
K03 dMUMEHTOB Nepesaynm U OTPAXKEHUA B
AManasoHe 4acTtoT W nonoce GuNbTPA
NPOMEXKYTOYHOM 4YactoTbl 3 Klu, Ab, He
bonee:

$5045, S5048, S5065, S5085, S7530:
OT HUXHeN rpaHnubl Ao 300 Kl
cebiwe 300 Kly, A0 BEpXHEN rPAaHNULbI
$50180:
ot 100 Kl'y, go 1 Ml'y,
cebiwe 1 My go 6,5 My,
cebiwe 6,5 My, 7o 12,0 My,

cebiwe 12 My go 18 My,

16

3Ha4veHune XaPaKTEPUCTUKN

ot 1 a03-10*
or1pa01-10°

ot 1p03-10°

0,050

0,002

0,010
0,002
0,003

0,004



2 OnucaHue u NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm 3Ha4veHMne XapPaKTEPUCTUKN

MpumeyaHua:

1) Mpeaenbl NOrpewHoOCTM YCTAaHOBKU YPOBHA BbIXOAHOM MOLLHOCTM HOPMMUPOBAHbLI ANA
AMana3oHa TemnepaTyp oKpyrKatowero sosayxa ot +18 °C ao +28 °C.

2) MNpeaenbl NOrpewHoCcTM M3mepeHuin moayna u ¢asbl KoadpduUMEHTA OTpaKeHuA
HOPMWPOBaHbl ANA  ABYXMOJOCHUKOB WAW  YEeTbIPEXMONOCHUKOB C HecKoHeYHbIM
ocnabneHuem.

3) B popmyne npuHATbI cneayowme o603HaYeHUSA:

| Sii| — AencTBUTENBHBIN  (MANM  M3MepeHHbIW) Moaynb KoadpduUMeHTa OTpaxKeHus
nccnesyemoro yctpoiictea (ganee - MY) B iMHeMHOM macluTabe;

A|Sii| —npeaen ponyckaemon abCcoOMOTHOW MOrPEWHOCTU  WM3MEPEHUA  moayns
KoappuMuMeHTa oTpaXKeHMa B IMHEMHOM MmacluTabe;

|Sii| u A|Sii| aBnsaoTca 6e3pasmepHbIMU.
4) B dopmyne npuHATLI cneayolwme ob6o3HayeHums:
Ed — 3¢ PpeKTMBHAA HAaNPaBAEHHOCTb;
Er — 3¢ peKTUBHbLIN TPEKUHT OTPAXKEHUS;
Es — 3¢ deKTMBHOE cornacoBaHMe UCTOYHUKA.

dddeKTnBHbIE  (CKOPPEKTUPOBAHHbIE) MapamMeTpbl  aHa/NM3aTOpPOB  NpuBeAeHbl B
Tabnuvue 2.12.

5) NorpewHocTb pasbl HOPMUPYETCA B AMaNa3oHe MOAYNA KoadduLmMeHTa oTparkeHua | Sii
ot 0,018 no 1,000 (ot muHyc 35 g0 O aB).

6) Onsa aHanmnsaTopos S5045, S5065, S5085, S5048, S7530 3Ha4eHMA AManNa3oHOB U3MEPEHUI
moayna koappuumneHTa nepesaym ykasaHbl 41A YPOBHA BbIXOAHOM MOLLHOCTU MUHYC 5 obm
M NONOCbI GUNLTPA NPOMENKYTOUHOM YacToTbl 10 My,

Ona aHanuszatopos S50180 3Ha4YeHWs AMANA30HOB U3MepeHUn moayna KosdduumeHTa
nepefayn yKasaHbl AN YPOBHA BbIXOAHOW MmowHocTM 0 abm u nonocbl dunbTtpa
NPOMEeKYTOYHOM YacToTbl 1 L.

7) B dopmyne npuHATbI cneaytowme o603HaYeHUs:

|Sji| — AeNCTBUTENbHBIN (MAKM M3MEpPEeHHbIN) Moaynb KoadduumeHTa nepesaun B
NIMHEMHOM MacwTabe;

|Sii| v |S;| — aencTBUTENBHBIN (MM N3MEPEHHDBI) MoAYAb KO3ddULMEHTa OTPaXKeHUA
BXxoA4a v Bbixoaa MUY B nMHeHOM MacliTabe;

A|Sji| —npeaen ponyckaemort abCcoNOTHOW NOrPewHOCTM U3MEPEHU  moayna
KoapdnumeHTa nepesayn B iIMHEMHOM MacliTabe;

|Siil, |Sil, |Sji]| v A|Sji| asnatoTca 6e3pasmepHbIMU.
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2 OnucaHue 1 NpuHUMN paboTbl

HavmeHoBaHMe xapaKTepucTukm 3Ha4veHune XaPaKTEPUCTUKN

8) B dopmyne npuHATbI cnegytowme ob03HaveHmn:
Et — 3¢pdeKTUBHbIN TPEKMHT Nepeaayu;
El — 3pdeKTnBHOE COrnacoBaHme HarpysKu;

L = LO-10PBEX/10 — koapDULMEHT, XapaKTepU3YIOWMIA HEeAMHENHOCTb  aMNAUTYAHOW
XapaKTEPUCTUKN NPUEMHUKOB;

Pgbix — ypOBEHb BbIXOAHOW MOLLHOCTU NPU U3MEPEHUU, ABM;

Ex =100 + 101g(Af14.M/ Aff19.H) - PBbIX)/ 20 _ pagcumanbHbIA ypOBEHb COBCTBEHHOrO LUyMa
(n3onauus);

D — HUXKHAA TPaHMLA AMana3oHa n3mepeHnin moayns KoaeouumeHTa nepegaun, ab;

Afny.m— WMPUHA NOAOCHI  NPONyCKaHMA GUAbTpa MNPOMEXYTOYHOM YacToTbl Mpw
namepeHuu, Ny,

Afny.H — HOMMHANbHAA LWKMPMHA NOAOCbI NPOMNYCKaHWA GUAbTPA NPOMENKYTOUYHOM
4YacToThbl, paBHaAa 1 Iy,

dddeKTnBHbIE (CKOPPEKTUPOBAHHbIE) NapameTpbl NpMBeAeHbI B Tabanue 2.12.

Ona aHanmnsatopos S5045, S5065, S5085, S5048, S7530 napameTpbl Ex 1 LO=L yka3aHbl gna
YPOBHA BbIXOAHON MOLLHOCTM MUHYC 5 ABM 1 nonocbl GunbTpa NPOMENKYTOYHOM YACTOTbI
10 l'y. Ana aHanmszaTtopos S50180 napameTtpbl Ex M LO=L yKasaHbl AN YPOBHA BbIXOAHOM
mouwHoct 0 Abm 1 nonocbl GnAbTPa NPOMEXKYTOYHOM YacToThl 1 'y, Mpeaenbl norpewHocTm
BblUMCNAOTCA ANA Ntoboro AOCTYNHOrO YPOBHA BbIXOAHOM MOLWHOCTU M NoAOCbl GUNbTPA
NPOMEKYTOYHOM YaCTOTbI.

9) B popmyne A|Sji| v |Sji| npusBeneHbl B AIMHEMHOM MacLuTabe.

Tabanuya 2.10 OCHOBHble TEXHUYECKNE XapPAKTEPUCTUKM

HanmeHoBaHMe xapaKTepUCTUKK 3Hasenme
XapaKTePUCTUKK
Konnuectso nameputenbHbix NOPTOB 2
MapameTpbl MU3MepPUTENbHbIX NOPTOB:
TN COeauHUTENEN:
$5045, S5048, S5065, S5085, S50180 N, 50 Q, po3eTka
S7530 N, 75 Q, po3seTKa
BONHOBOE conpoTusneHune, Om:
$5045, S5048, S5065, S5085, S50180 50
S$7530 75
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2 OnucaHue u NpuHUMN paboTbl

HanmeHoBaHMe xapaKTepUCTUKK 3Hasenme
XapaKTePUCTUKK
HeCKOppeKTUPOBaHHble NapameTpsbl, Ab, He meHee npueeaeHbl B Tabanue 2.11
MoaknoyYeHne K KOMNbIOTEPY ANA YNpaBieHNA:
TUN coeguHnTeNnA USB B
nHTepdenc USB 2.0
HanpsaxeHne nuTaHMA OT CETU NEePeMeHHOro TOKa YacToToM
50 Iy, B:
$5045, S5048, S5065, S5085, S7530 o1 110 go 240
$50180 o1 198 no 242
MoTpebnaemasa MOLHOCTb OT CEeTM NEepeMeHHOro TOKa
yactoTol 50 'y, BT, He 6onee:
S5045, S5065, S5085 14
$5048, S7530 12
S50180 40
Hanpsa»keHne NnnTaHMA NOCTOAHHOrO TOKa, B
S5048, S5045, S5065, S5085, S7530 ot 9 g0 15
$50180 ot 11 go 15
MNoTpebnaeman mowHocCTb, BT, He bonee:
$5045, S5065, S5085 12
$5048, S7530 10
$50180 35
Bpemsa yctaHoBNeHMA paboyero pexunma, MuH, He bonee 40
Bpema HenpepbiBHOM paboTbl, 4, He meHee 16
fabapuTHble pasmepbl (ANMHAXWMPUHAXBbLICOTA), MM, He
bonee:
S5045, S5065, S5085 297 x 160 x 44
S5048, S7530 267 x 160 x 44
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2 OnucaHue 1 NpuHUMN paboTbl

3HayeHue
HanmeHoBaHME XapaKTepUCTUKMU
XapaKTePUCTUKMU
$50180 370 x 210 x 75
Macca, Kr, He bonee:
$5045, S5065, S5085 1,7
$5048, S7530 1,3
$50180 3,9
Paboune ycnosuma akcnayaTaumu:
TemnepaTypa OKpyrKarLero Bosgyxa, °C ot natoc 5 go natoc 40
OTHOCUTENbHAA BAAXKHOCTb BO3A4yxa Npu TemnepaType
90
natoc 25 °C, %, He bonee
atmocdepHoe gasneHue, Kla ot 70,0 po 106,7
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2 OnucaHue u NpuHUMN paboTbl

Tabnnua 2.11 HecKoppeKTMpOBaHHbIe NapameTpbl

HanpasneHHocTb, CornacosaHue CornacosaHue
ab MUCTOYHUMKA, 4b  Harpys3ku, b

[JnanasoH yactot

S$5045, S5065
oT 9 Kl'y ao 300 Kl'y, 8 10 10
cBbiwwe 300 Kl'y, A0 BEpXHEN rpaHnLbl 15 15 15

$5048, S7530

o1 20 Kl'y, go 300 Kly, 12 15 15

csbiwe 300 Kly, 4o BepxHe rpaHULbI 15 15 22
S5085

oT 9 Kl'y ao 300 Kl'y, 8 10 10

cebiwe 300 Kly, go 6,5 My, 15 15 15

cBbiwe 6,5 MMy go 8,5 My, 12 15 15
$50180

ot 100 Kl'y, go 1 Mr'y, 10 8 12

cebiwe 1 Mly go 6,5 My, 15 12 15

cBbiwe 6,5My go 12,0 My, 10 8 10

cBbiwe 12 My go 18 My, 10 8 10
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2 OnucaHue 1 NpuHUMN paboTbl

Tabnuua 2.12 3ddeKkTnBHbIE (CKOPPEKTUPOBAHHbIE) MAPaAMETPbI
[dunanasoH yactot Ed Es El (Er-1) (Et-1) Ex Lo
S5045, S5065
oT 9 Ky, o 300 KIy, 0,005 0,010 0,005 0,012 0,016 5,6-10* 1,15-103

cBbiwe 300 Kl'y, Ao BepxHel
rpaHuLbl

0,005 0,010 0,005 0,012 0,009 5,6-10° 1,15-103
55048, S7530
oT 20 kl'y go 300 Kly, 0,005 0,010 0,005 0,012 0,016 1,8-10% 1,15-103

cBbiwe 300 Kl'y, Ao BepxHel
rpaHuLbl

0,005 0,010 0,005 0,012 0,016 1,0-10° 1,15-103
S5085
oT 9 Kly ao 300 Kly, 0,005 0,010 0,005 0,012 0,016 5,6-10* 1,15-103

csbiwe 300 KMy, Ao 6,5 My, 0,005 0,010 0,005 0,012 0,009 5,6-:10° 1,15-103

cBbiwe 6,5 My go 8 My, 0,005 0,010 0,005 0,012 0,009 1,0.10° 1,15-103
cebiwe 8 My o 8,5 My, 0,005 0,010 0,005 0,012 0,009 1,4-10° 1,15-103
$50180
oT 100 Ky, a0 1 Mry, 0,005 0,010 0,005 0,012 0,009 3,2.10° 1,15-103
ceblwe 1 Mly, go 6,5 My, 0,005 0,010 0,005 0,012 0,009 1,0-10° 1,15-103

cebiwwe 6,5 My, go 10,0 My, 0,005 0,010 0,005 0,012 0,009 1,810° 1,15-103

cebiwe 10 My, go 12 My, 0,008 0,013 0,008 0,012 0,009 1,810° 1,15-103
cBbiwe 12 My, ao 18 My, 0,008 0,013 0,008 0,012 0,009 2,5-10° 1,15-103
MpumeyaHus:

Ona ananmsatopos S5045, S5065, S5085, S5048, S7530 napameTtpbl Ex 1 LO=L yKkasaHbl ana
YPOBHSA BbIXOAHOM MOLWHOCTU MUHYC 5 ABM 1 nonocbl GUAbTPa NPOMENKYTOYHOMN YacCTOThbl
10 Iy,

Ona aHannsatopos S50180 napameTpbl Ex U LO=L yKa3aHbl A151 YPOBHSA BbIXOA4HON MOLLHOCTH
0 Bbm 1 nonocbl GUNbTPA NPOMENKYTOYHOM YacToTbl 1 Iy,
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2 OnucaHue u NpuHUMN paboTbl

Tabnnuya 2.13 JononHuTtenbHaa popma NpesCcTaBNeHMUA NOTPELHOCTN N3SMEPEHUI ANA aHa-
nusatopos S5045, S5065

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepUCTUKK
Mpepenbl ponyckaemolr abCONOTHOW NOrpeLHoCTU
namepeHun moayna u ¢asbl KoadduUMeHTa OTparKeHuUn
B AiMana3oHe ero 3HaYeHui:
oT muHyc 15 oo 0 ab 10,4 nb / £3°
OT MUHyc 25 no muHyc 15 ab +1,0 o6 / £6°
oT muHyc 35 0o muHyc 25 ab +3,0 o6 / £20°
Mpeaensbl fl,onyCKaeN\oﬁ OTHOCMTeanOl?'I’ MOrpeLHoCTM +15-Keny
namepeHmn KCBH B gnanasoHe 3HaveHm ot 1 go 10, %
Mpepenbl ponyckaemoil abCco/OTHOM MOrpeLHoOCTH
namepeHun moayns un pasbl KoadduumMeHTa Nnepenaydn B
AnanasoHe ero 3Ha4YeHUM B AMana3oHe YacToT:
oT 9 Kl'y, go 300 Kly;:
oT MmuHyc 25 ao natoc 10 ab 10,2 pb / +2°
OT MUHyc 45 no muHyc 25 ab +1,0 45 / £6°
cebiwe 300 Kl'y, A0 BepxHel rpaHuupbl:
ot 0 go natoc 10 a6 10,2 pb / +2°
oT MmuHyc 45 no 0 ab 10,1 a6 / +1°
OT MUHyC 65 ao muHyc 45 gb 10,2 pb / +2°
oT munHyc 85 go muHyc 65 gb +1,0 b / +6°
3ddeKTnBHbIE MapameTpbl B AMana3oHe 4acToT:
oT 9 Kl'y, go 300 Kly;:
HanpaBAeHHOCTb, Ab, He meHee 46
cornacoBaHue UCTOYHWMKa, Ab, He meHee 40
cornacosaHwue Harpysku, ab, He meHee 46
TPEeKUHr oTpaxeHusa, ab 10,10
TPEeKUHr nepegayn, ab +0,14
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2 OnucaHue 1 NpuHUMN paboTbl

HavmeHoBaHMe XxapaKTepUCTUKK

cBblwe 300 Ky, A0 BEpPXHEN rpaHULbI:
HanNpPaBAEHHOCTb, A6, He meHee
cornacoBaHue UCTOYHUKa, Ab, He meHee
cornacoBaHue Harpyskm, ob, He meHee
TPEeKUHr oTpaxeHusa, ab
TPeKuHr nepegayn, ab

MpumeyaHua:

XapaKTepUCTUKKM, YKas3aHHble B HacToAwelr Tabauue,

3HayeHune
XapaKTepuUCTUKM

46
40
46

+0,10

10,08

ABNAKOTCA CNpaBO4YHbIMUN U

npeAHasHayeHbl NS YNPOLWEHMUA pacyeTa NorpewHocTn moayns u ¢pasbl KoapdpuuneHTos
nepenayn 1 OTPaXKeHMs, a TaKKe NorpelHocTn nsmepeHnin KCBH Bo Bpems aKkcnayaTaumm.

3HauyeHuns NpeaenoBs A0NyCKaemol abCcoNOTHOM NOrPeLHOCTM U3MEPEHUIA MOy A U da3bl
KoappuumMeHTa nepesaym ykasaHbl ANA YPOBHA BbIXOAHOM MOLLHOCTM MWHYC 5 aBm un

nosocbl GUNbTPa NPOMENKYTOYHOM YacToTbl 10 L.

Tabnnuya 2.14 JononHuTenbHaa popma NpesCcTaBNeHMA NOTPELWHOCTN N3SMEPEHUI ANA aHa-

nunsatopos S5048, S7530

HanmeHoBaHMe xapaKTepuCTUKu

Mpepenbl ponyckaemoit abCco/OTHOM MOrpeLHoCTH
N3MepPeHUN moayna u ¢asbl KO3GPUUMEHTA OTPAXKEHMUA
B AMana3oHe ero 3Ha4yeHumn:

oT muHyc 15 go 0 gb
OoT MmuHyc 25 go muHyc 15 gb
oT muHyc 35 go muHyc 25 gb

Mpeaenbl AoNyckaemol OTHOCUTENbHOM MOrpeLHOCTH
namepeHmin KCBH B ananasoHe 3HavyeHnt ot 1 ao 10, %

Mpepenbl ponyckaemon abCoONOTHOM MNOrpPeLHoCTH
NU3MepeHnn moayns n ¢asbl KoapduuneHTa nepegaym B
AnanasoHe ero 3Ha4YeHul B AnanasoHe YacToT:

ot 20 Kl'y, ao 300 Klu;

oT muHyc 15 go natoc 10 ab

24

3Ha4yeHune
XapaKTepPUCTUKMK

10,4 pb / +3°
+1,0 b / +6°

+3,0 g5 / +20°

i1,5 KCTU

+0,2 o6 / +2°



2 OnucaHue u NpuHUMN paboTbl

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepPUCTUKM

oT muHyc 35 go muHyc 15 gb +1,0 b / +6°
cBblwe 300 Kl A0 BEpPXHEWN rpaHULbI:

ot 0 go natoc 10 a6 10,2 pb / +2°

oT muHyc 40 no 0 ab +0,15 a6/ #1,5°

oT munHyc 60 go muHyc 40 gb 10,2 pb / +2°

oT munHyc 80 go muHyc 60 gb +1,0 b / +6°

3¢ddeKTMBHbIE NApameTpbI:

HanpasAeHHOCTb, Ab, He meHee 46
cornacoBaHMe UCTOYHMKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTpa*keHusa, ab +0,10
TPeKUHr nepegayn, ab 10,14

MpumeyaHua:

XapaKTepUCTUKKM, YKasaHHble B HacToAwen Tabnavue, ABAAOTCA CNPaBOYHbIMU U
npeAHasHayeHbl N5 YNPOLEHMUA pacyeTa NorpewHocTn moayns u ¢asbl KoadpdpuumneHTos
nepenayn 1 OTPaXKeHMs, a TaKKe NorpeLHocTn nsmepeHnin KCBH Bo Bpems aKkcnayaTaumm.

3HauyeHuUs NpeaenoBs A0NyCKaemMol abCoNOTHOM NOrpeLHOCTM U3MEPEHUI MOAYNA U da3bl
KoappuumMeHTa nepesaym ykasaHbl ANA YPOBHA BbIXOL4HOM MOLLHOCTM MWUHYC 5 aBm un
nonocbl GMUAbTPA NPOMEXKYTOYHOM YacToTbl 10 Iy,

Tabnnuya 2.15 JononHuTtenbHaa popma NnpesCcTaBNeHMA NOTPELWHOCTN N3SMEPEHUI ANA aHa-
nunsatopos S5085

3HayeHue
HanmeHoBaHWe XapaKTepPUCTUKU
XapaKTepuUCTUKK

Mpepenbl ponyckaemon abCoONOTHOM MNOrpPeLHoCTH
N3MepPeHUN moayna u ¢asbl KOaGPUUMEHTA OTPAXKEHMUA
B AMAnNa30He ero 3Ha4YeHui:

oT muHyc 15 no 0 ab 10,4 pb / +3°

oT MmuHyc 25 go muHyc 15 gb +1,0 b / +6°

oT muHyc 35 go muHyc 25 gb +3,0 o6 / +20°
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2 OnucaHue 1 NpuHUMN paboTbl

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepUCTUKM
Mpepgensl vp,onycxae:v\oiz’l OTHOCMTeanOP:I’ NnorpeLwwHoCcTH 1.5 Kery
namepeHmn KCBH B gnanasoHe 3HayveHnn ot 1 go 10, %
Mpepenbl ponyckaemol abCOMOTHOW NOrpeLHOCTU
NU3MepeHnn moayns n ¢asbl KoapduuneHTa nepegayn B
[ianasoHe ero 3Ha4eHUM B AnanasoHe YacToT:
oT 9 Kl'y, go 300 Kly;:
oT MmuHyc 25 no natoc 10 ab 10,2 pb / +2°
OoT MuHyc 45 go muHyc 25 gb +1,0 b / +6°
cebiwe 300 KMy, o 6,5 My
ot 0 o natoc 10 ab 10,2 pb / +2°
oT MmuHyc 45 no 0 ab 10,1 a6 / +1°
OT MUHyC 65 ao muHyc 45 gb 10,2 pb / +2°
OT MUHYyc 85 1o muHyc 65 ab +1,0 b / +6°
cebiwe 6,5 My, go 8 Mu;:
ot 0 go natoc 10 a6 10,2 pb / +2°
oT muHyc 40 oo 0 ab 0,1 a6/ +1°
oT MuHyc 60 Ao muHyc 40 ab 10,2 b / +2°
oT munHyc 80 go muHyc 60 gb +1,0 b / +6°
cebiwe 8 My, oo 8,5 Mu;:
ot 0 o natoc 10 ab 10,2 pb / +2°
oT muHyc 35 0o 0 ab 10,1 a6 / +1°
oT muHyc 55 go muHyc 35 gb 10,2 pb / +2°
OT MUHyc 75 oo muHyc 55 ab +1,0 b / 16°
SddeKTnBHbIE MapameTpbl B AMana3oHe YacToT:
oT 9 Kl'y, go 300 Kly;:
HanpaBAeHHOCTb, Ab, He meHee 46
cornacoBaHue UCTOYHWMKa, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
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2 OnucaHue u NpuHUMN paboTbl

HanmeHoBaHWe XapaKTepuCTUKK 3Hauere
XapaKTepUCTUKM
TPEeKUHr oTpaxeHusa, ab +0,10
TPeKuHr nepenaumn, ob +0,14
cebiwe 300 KlM'y, ao 8,5 Mu;:
HanpasAeHHOCTb, Ab, He meHee 46
corniacoBaHMe UCTOYHMKA, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTparkeHusa, b +0,10
TPeKuHr nepegayn, ab +0,08

MpumeyaHua:

XapaKTepUCTUKKM, YKasaHHble B HacToAwen Tabnavue, ABAAOTCA CNPaBOYHbIMU U
npeAHasHayeHbl NS YNPOLEHMUA pacyeTa NorpewHocTn moayns u ¢passl KoadpdpuuneHTos
nepenayn 1 OTPaXKeHMs, a TaKKe NorpelwHocTn nsmepeHnin KCBH Bo Bpems aKkcnayaTaumm.

3HayeHuA NpeaenoB AoMNycKkaemoi abCoNtoTHOM NOrPELHOCTN U3MEPEHNI Moy NA U da3bl
KoapdumumeHTa nepeaadn ykasaHbl 418 YPOBHA BbIXOAHOM MOLWHOCTU MUHYC 5 abm wm
nonocbl GMUAbTPA NPOMEXKYTOYHOM YacToTbl 10 Iy,

Tabnnuya 2.16 JononHuTtenbHaa popma NpesCcTaBNeHMA NOTPELWHOCTN N3SMEPEHUI ANA aHa-
nunsatopos S50180

3Ha4yeHmne
HanmeHoBaHMe XapaKTePUCTUKMK
XapaKTEPUCTUKM
Mpepenbl ponyckaemon abCoONOTHOM MNOrpPeLHoCTH
namepeHnn moayna n ¢asbl KOaddUUMeHTa OTparkeHUA
B AMana3oHe ero 3Ha4YeHui B AMana3oHe 4acToT:
o1 100 Kl'y, go 10 My
oT muHyc 15 oo 0 ab 10,4 nb / +3°
OT MUHyc 25 no muHyc 15 ab +1,0 46 / £6°
oT muHyc 35 go muHyc 25 gb +3,0 o6 / £20°
cebiwe 10 My, go 18 Mu;:
oT muHyc 15 oo 0 ab 10,5 ab / +4°
OoT MmuHyc 25 go muHyc 15 gb +1,5 o6 / +10°
oT muHyc 35 go muHyc 25 gb +5,5 nb / +30°
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2 OnucaHue 1 NpuHUMN paboTbl

HanmeHoBaHMe XxapaKTepuCTUKU

Mpeaenbl AonNyckaemol OTHOCUTENbHOM MOrpeLHOCTH
nsamepeHmin KCBH B ananasoHe 3HayeHuit ot 1 go 10 B
AnanasoHe yacToT, %:

ot 100 Kl'y, oo 10 Iy,
cebiwe 10 My go 18 Iy,

Mpepenbl ponyckaemoi abCoMOTHOM MOrpeLHoCTH
NU3MepeHnn moayns n ¢asbl KoapduuneHTa nepegaym B
AManasoHe ero 3Ha4yeHM B Anana3oHe YacToT:

ot 100 Kl'y, go 1 Ml

ot 0 po natoc 10 ab

ot mmnHyc 30 go 0 gb

oT muHyc 50 go muHyc 30 gb

oT muHyc 70 go muHyc 50 gb
ot 1 Mluppo6,5MMu;

ot 0 go natoc 10 ab

oT munHyc 60 go 0 gb

oT munHyc 80 go muHyc 60 gb

oT munHyc 100 go muHyc 80 ab
csbiwe 6,5 Mu go 12,0 Mu;

ot 0 po natoc 10 ab

oT mmnHyc 55 go 0 gb

OT MUHycC 75 go muHyc 55 gb

OoT munHyc 95 go muHyc 75 gb
cebiwe 12 My go 16 Mu;:

ot 0 po natoc 10 ab

oT muHyc 50 go 0 gb

oT muHyc 70 go muHyc 50 gb

oT MmunHyc 92 go muHyc 70 gb

cebiwe 16 My go 18 Mu;:
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3Ha4yeHune
XapaKTepUCTUKMK

i1,5 KCTU

i2 ° KCTU

+0,2 o / £2°
+0,1 B / £1°
+0,2 o / £2°

+1,0 b / +6°

+0,2 o / £2°
+0,1 B / £1°
+0,2 o / £2°

+1,0 b / +6°

+0,2 o / £2°
+0,1 B / £1°
+0,2 o / £2°

+1,0 b / £6°

+0,2 aB / £2°
+0,1 B / +1°
+0,2 o / £2°

+1,0 b / +6°



2 OnucaHue u NpuHUMN paboTbl

HanmeHoBaHMe xapaKTepUCTUKK 3Hatenme
XapaKTepPUCTUKHK
ot 0 go nntoc 6 ab 10,2 pb / +2°
oT muHyc 50 ao 0 ab 10,1 a6 / +1°
oT muHyc 70 oo muHyc 50 ab 10,2 pb / +2°
OT MUHyc 92 no muHyc 70 ab +1,0 o6 / £6°
3ddeKTnBHbIE MapameTpbl B AMana3oHe 4acToT:
o1 100 Ky, o 10 My
HanpasAeHHOCTb, Ab, He meHee 46
cornacoBsaHue UCTOYHWMKa, Ab, He meHee 40
cornacosaHue Harpysku, ab, He meHee 46
TPEeKUHr oTparkeHus, b +0,10
TPeKuHr nepegayn, ab 10,08
cebiwe 10 My, go 18 Mu;:
HanpaBAeHHOCTb, Ab, He meHee 42
cornacoBaHue UCTOYHWMKa, Ab, He meHee 38
cornacosaHue Harpysku, ab, He meHee 42
TPEeKUHr oTpaxeHusa, ab +0,10
TpeKuHr nepenaumn, ob +0,08

MpumeyaHua:

XapaKTepuCTMKKM, YKasaHHble B HacToAwen Tabnauue, ABAAKTCA CAPABOYHbIMU WU
npeaHasHayeHbl A1a YNPoLWeHMa pacyeTa NorpewHocTn moayna n ¢asbl KoappmumeHTos
nepeaayn 1 oTpaXKeHus, a TakKe norpewHocTn nameperHnin KCBH Bo Bpemsa skcnayaTaumu.

3HauyeHus NpeaenoB A0NyCKaemoi abCcoNOTHOM NOrPeLHOCTM U3MEPEHUIA Moy NA U da3bl
KoappuuMeHTa nepenaum ykasaHbl ANA YPOBHA BbIXOAHOW MmolHocT 0 ABM M nosocbl
dunbTPa NpomeXKyToYHOM YacToTbl 1 'y,

Hue npeactaBneHa NOrpewHOCTb U3MepeHnin moayna n gasbl KOIGGMUNEHTOB Nepesaydn u
OTpakeHuA B rpadmyeckom Buze.
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2 OnucaHue 1 NpuHUMN paboTbl

MorpewHoOCTb U3MepeHnit moaynsa KoapduumeHTa oTparkeHua
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2 OnucaHue u NpuHUMN paboTbl

MorpewHocTb M3mepeHnit ¢pasbl KoadPULUMeHTa OTParKeHua

OT HUKHEW rpaHuLbl A0 10 [Ty,
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2 OnucaHue 1 NpuHUMN paboTbl

MorpewHocTb nsmepenmii KCBH
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2 OnucaHue u NpuHUMN paboTbl

MorpelwHoCcTb M3MePEHN moayna KoadduumneHTa nepeaadn
COrNacoBaHHbIX YCTPOMCTB aHanu3aTopos S5045Y, S50652), S5085
(npn ypoBHe BbIXOA4HOW MOLLHOCTU MUHYC 5 oBm 1
nonoce ¢puMAbTPa NPOMeEXKYTOYHOM YacToTbl 10 ly)
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KoaddpuumeHT nepegaun, ab
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KoadduumeHT nepesaun, ab

1) BepxHAA rpaHML,a YaCTOTHOrO AMana3oHa ana S5045 — 4,5 ITw,
2) BepxHAA rpaHULLA YaCTOTHOTO AManasoHa ana S5065 — 6,5 M,
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2 OnucaHue 1 NpuHUMN paboTbl

MorpewHoCcTb M3MePEHN Mmoayna KoadduumneHTa nepeaadun
COrNacoBaHHbIX YCTPOMCTB aHanu3aTopos S5045Y), S50652), S5085
(npn ypoBHe BbIXOA4HOW MOLLHOCTU MUHYC 5 oBm 1
nosnoce ¢puMAbTPa NPOMEXKYTOYHOM YacToTbl 10 Iy)

~ o~
= N

cebiwe 6,5y ao 8 Ty,
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o= == e * ANMNPOKCUMaLLNA
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MorpewHoctb moayns KN, ab
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1) BepxHAA rpaHML,a YaCTOTHOrO AMana3oHa ana S5045 — 4,5 ITw,
2) BepxHAA rpaHULLA YaCTOTHOTO AManasoHa ana S5065 — 6,5 M,
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2 OnucaHue u NpuHUMN paboTbl

MorpewHocTb UsmepeHnin Gpasbl KoOapdMUMEHTa Nepesayumn
COrNacoBaHHbIX YCTPOMCTB aHann3aTopos S5045%), S50652), S5085
(npn ypoBHe BbIXOA4HOW MOLLHOCTU MUHYC 5 oBm 1
nonoce ¢puMAbTPa NPOMeEXKYTOYHOM YacToTbl 10 ly)

oT 9 KMy 40 300 Ky,

o= o= oo dANPOKCMMaUNA e S RN e e £

MorpewHocTb ¢pasbl KM, °
o = N w H w (o)} ~N (o]
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KoadduumeHT nepesaun, ab

1) BepxHAA rpaHML,a YaCTOTHOrO AMana3oHa ana S5045 — 4,5 ITw,
2) BepxHAA rpaHULLA YaCTOTHOrO AManasoHa ana S5065 — 6,5 M,
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2 OnucaHue 1 NpuHUMN paboTbl

MorpewHocTb UsmepeHnin Gpasbl KoOapdMUMEHTA Nepesayumn
COrNacoBaHHbIX YCTPOMCTB aHanu3aTopos S5045Y), S50652), S5085
(npn ypoBHe BbIXOA4HOW MOLLHOCTU MUHYC 5 oBm 1
nosnoce ¢puMAbTPa NPOMEXKYTOYHOM YacToTbl 10 Iy)

cBbiwe 6,5 My o 8 My,

o= = e e AMNPOKCMMaLNA

MorpewHocTb ¢pasbl K, °
o = N w E=Y (6] [e)} ~ (o]

[any
o
o

-10 -20 -30 -40 -50 -60 -70 -80
KoadduumeHT nepesaun, ab

cBbiwe 8 Ty, 40 BEPXHEN rpaHuLbl

o= == o= e ANMNPOKCMMALNA

MorpewHocTb pasbl K, °
o = N w H (6] (o)) ~ (o]

[any
o
o

-10 -20 -30 -40 -50 -60 -70
KoadduumeHT nepesaun, ab

1) BepxHAA rpaHML,a YaCTOTHOrO AMana3oHa ana S5045 — 4,5 ITw,
2) BepxHAA rpaHULLA YaCTOTHOTO AManasoHa ana S5065 — 6,5 M,
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2 OnucaHue u NpuHUMN paboTbl

HUIM MoaynA KoadpdruneHTa nepegaymn
poncTB aHanm3aTopos S5048, S7530

(Npu ypoBHe BbIXOAHOW MOLLHOCTU MUHYC 5 ABM 1
nosioce GuUAbLTPA NPOMENKYTOUYHOM YacToTbl 10 u)

o7 20Ky 80300 Kl
— I = annborcmin | Y EPEppy TPy iy /|
10 5 0 -5 -10 -15 -20 -25 -30 -35 -40
KoaddpuumeHT nepegaun, ab
cBbiwe 300 Kl Ao BepxHEN FpaHnLbl
= = =+ MINPOKCUMaLMA
P
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90

KoadduumeHT nepesaun, ab
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2 OnucaHue 1 NpuHUMN paboTbl
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MorpewHocTb pasbl KM, °

MorpewHocTb UsmepeHnin Gpasbl KoOapdMUMEHTA Nepesayumn
COrNacoBaHHbIX YCTPOMCTB aHannsatopos S5048, S7530
(npn ypoBHe BbIXOA4HOW MOLLHOCTU MUHYC 5 oBm 1
nosnoce ¢puMAbTPa NPOMeERYTOYHOM YacToTbl 10 Iy)
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MorpewHoctb moayns KM, ab
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2 OnucaHue u NpuHUMN paboTbl

MorpelwHoCcTb M3MePEHN moayna KoadduumneHTa nepeaadn
COrN1acoBaHHbIX YCTPOMCTB aHanu3aTopos S50180
(npn ypoBHe BbixogHOM mowHOCTN O Abm K
nosnoce ¢pMAbTPA NPOMENKYTOYHOM YacToTbl 1 I'y)
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MorpewHoCcTb M3MePEHN Mmoayna KoadduumneHTa nepeaadn
COrN1acoBaHHbIX YCTPOMCTB aHanu3aTopos S50180
(npn ypoBHe BbiIxogHOM mowHOCcTK O ABEm 1
nosoce ¢pMAbTPA NPOMENKYTOYHOM YacToTbl 1 I'y)
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2 OnucaHue u NpuHUMN paboTbl

MorpewHocTb usmepeHnin Gpasbl KoOapdMUMEHTa Nepesayun
COrN1acoBaHHbIX YCTPOMCTB aHanu3aTopos S50180
(npn ypoBHe BbixogHOM mowHOCTN O Abm K
nosnoce ¢pMAbTPA NPOMENKYTOYHOM YacToTbl 1 I'y)
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MorpewHocTb UsmepeHnin Gpasbl KoOapdMUMEHTA Nepesayumn
COrN1acoBaHHbIX YCTPOMCTB aHanu3aTopos S50180
(npn ypoBHe BbiIxogHOM mowHOCcTK O ABEm 1
nosoce ¢pMAbTPA NPOMENKYTOYHOM YacToTbl 1 I'y)
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2 OnucaHue u NpuHUMN paboTbl

MorpewHoOCTb U3MepeHnn mMoaynsa KoappuumeHTa nepegayum
COr/IaCOBAHHbIX YCTPOMCTB B 3aBUCMMOCTM OT NONOCHI MPOMYCKaHUA
dUNbTPa NPOMENKYTOUHOM YacTOTbl U YPOBHA BbIXOAHON MOLLHOCTH
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2 OnucaHue 1 NpuHUMN paboTbl

2.3.2 CnpaBO4YHble TEXHUYECKME XapPaKTEePUCTUKH

Tabnuvua 2.17 CnpaBoYHble TEXHUYECKNE XapPaKTEPUCTUKM

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepPUCTUKM
YacToTa
HectabunbHocTb YacToThl B paboyem granasoHe Temnepartyp +5x10%
MMWHUMaNbHBbINM War yCTaHOBKM YacToThl, u;
$5045, S5065, S5085, S50180 1
$5048, S7530 10
MuHMManbHOe Bpema N3MepeHna Ha OHOM YacToTe, MKC:
$5045, S5065, S5085 70
$5048, S7530 250
$50180 30
Bpema nepekntoyeHmA NopTa MCTOYHMKA HA NOPT NPUEMHMKA, MC,
He Bonee:
$5045, S5065, S5085 1
$5048, S7530 10
S50180 0,2
KonnyecTtBo ToUeK M3MepPEHMA 3a CKAHNPOBAHME ot 2 oo 200 001
BbixogHaa MOLWHOCTb
MMWHUMaNbHbIN LWAr USMEHEHUs BbIXOAHOM MOLLHOCTU, Ab 0,05
CnekTp BbIXOA4HOTO CUrHana
OTHOCUTENbHBLIX  YPOBEHb  FAPMOHMYECKUX  COCTaBAAIOLLMX
CNeKTpa BbIXOAHOIO CUrHana B Auana3oHe 4actoT, ABH, He
6onee Y:
S5045, S5048, S5065, S5085, S7530 MuHyc 20
$50180 MuHyc 15
OTHOCUTENbHbIA YPOBEHb HErapMOHWYECKMX COCTaB/AIOLWMX
CreKTpa BbIXOAHOTO curHana, aAbH, He 6onee Y:
S§5045, S5065 munHyc 20
$5048, S7530 munHyc 30
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2 OnucaHue u NpuHUMN paboTbl

HavmeHoBaHMe XapaKTepUCTUKM

S5085:
oT9kKlIy fo 6,5y,

cBbiwe 6,5 My o 8,5 My,
$50180:
ot 100 Kl'y, oo 16 Iy,
cebiwe 16 My go 18 Iy,
AnHamunyecknin gmanasoH

JVHamnyecknit gmManasoH Npu nosoce MNPONycKkaHuA ¢uabTpa
npomexxytoyHoi yactotbl 10 'y, aAb, He meHee:

$5045, S5065:

oT 9 Kly Ao 300 Kl'y,

cBblwe 300 Kl A0 BepXHEWN rpaHULbI
$5048, S7530:

oT 20 Kl'y ao 300 Kly,

cBblwe 300 Ky, A0 BepXHEN rpaHULbI
S5085:

oT 9 Kly ao 300 Kl'y,

cebiwe 300 KMy, o 6,5 My,

cBbiwe 6,5 My go 8 1My,

cebiwe 8 My 4o 8,51,
$50180:

ot 100 Kl'y, go 1 Ml'y,

cebiwe 1 My go 6,5 My,

csbiwe 6,5 Ml go 12,0 My,

cebiwe 12 My go 16 My,

cebiwe 16 My go 18 Iy,

3HayeHune
XapaKTepuUCTUKM

munHyc 20

MUHYC 15

MUHYyC 20

MuHyc 15

85

125

75

120

85
125
120

115

100
130
125
122

118
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2 OnucaHue 1 NpuHUMN paboTbl

HanmeHoOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTepUCTUKK
NMepekpecTHble nomexu 2!
$50180:
ot 100 Kl'y, go 5 Iy, -
csbiwe 5,0 [Ty, ao 7,5 My, (TinuyHoe 3HavyeHne) muHyc 120
csbiwe 7,5 My, ao 8,5 My, (TinuyHoe 3HaveHme) MmuHyc 110
csbiwe 8,5 My, Ao 15,0 My, (TMNnuyHoe 3HavYeHne) muHyc 120
cebiwe 15 My, ao 18 My, (TunuyHoe 3HavyeHne) muHyc 100
KoaddurumeHT nepesaum n otparkeHma
OTKnoHeHue pesynbTaTa n3mMepeHui 0 ab mopayna
KoapduumeHTa nepegaynm U OTPAKEHUA NPU  U3MEHEHUMU
TemnepaTypbl OKpyKatowen cpeapl, 46/°C, He bonee:
$5045, S5048, S5065, S5085, S7530 0,02
$50180:
o1 100 Kl'y, g0 6,5 My, 0,02
cBbiwe 6,5 My o 18 My, 0,04
MpepenbHble BXOAHbIE CUTHANbI
MakcMManbHO [0NYCTUMbIA YPOBEHb BXOAHOM MOLLHOCTM Ha Atoc 23
N3mMepuTenbHOM NopTy, Abm
MaKcMmanbHO JONYyCTUMOE BXOAHOE HanpsAXKeHWe NOCTOAHHOIO 35
TOKa Ha n3mepuTesibHOM nopTy, B
OnopHbIli reHepaTop
Bxopa, BHeLWwHero onopHoOro reHepaTopa:
coegmHUTENb «10 MHz Ref In/Out»
YaCcTOTa OMNOPHOro reHepaTopa, Mly, 10
YpPOBEHb MOLHOCTM BXOAHOIO CUrHana, abm OT MuHyc 1 go naoc 5
BXOZHOe conpoTusieHue, Q 50
TUN coeanHnTenA BNC, poseTKa
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HanmeHOBaHMe XapaKTepUCTUKM 3Hasenme
XapaKTePUCTUKM
Bbixo4, onopHoOro reHepaTtopa:
coeanHUTENb «10 MHz Ref In/Out»
YacToTa ONOPHOro reHepartopa, My 10
YpoBeHb MOLLHOCTU BbIXOAHOTO CUrHana Ha Harpyske 50 Q, abm orlpo5
TUN coeanHUTeNnA BNC, poseTKa
Tpurrep
Bxoga Tpurrepa ANA BHELWHero 3anycka:
coeaAnHUTeNb:
S$5045, S5065, S5085, S50180 «Ext Trig In»
$5048, S7530 «Ext Trig»
amnauTyaa BxogHoro curHana (TT/1-coBmecTumbiin), B otr0po5
HanpAXKeHue BbICOKOro ypoBHA, B ot2,7p805
HanpsaXXeHne HU3KOro yposHs, B ot10p100,5
MWHUMANbHAA ANUTENbHOCTb, MKC 2
BXOAHOE conpoTusBaeHue, KQ, He meHee 10
TUN coeguHnTenA BNC, po3eTka
Bbixon Tpurrepa:
coeanHUTeNb:
$5045, S5065, S5085, S50180 «Ext Trig Out»
$5048, S7530 «Ext Trig»
HanpAXeHWe BbICOKOro ypoBHsA, B 3,5
HanpAXeHWe HU3KOro ypoBHs, B 0
MaKCMMaNbHbIN BbIXOAHOW TOK, MA 20
TUN coeanHUTenA BNC, poseTKa
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3Ha4yeHune
HanmeHoBaHMe XapaKTepUCTUKU
XapaKTepUCTUKM
TpeboBaHMA K KOMNbOTEPY
OnepaunoHHaa cnuctema Windows 7 n Bblwe

MpumeyaHus:

1) YpoBeHb TrapMOHUYECKMX W HErapMOHMYECKUX COCTaBAAOWMX oOnpeaenserca B
AnanasoHe YactoT oT 300 Kl 40 BEPXHEN rpaHuLbl U NPU BbIXOAHOM molwHocT O abm.

2) HeckoppeKTUpOoBaHHbIE MepPeKpPecTHble NMOMEXW OMpeaenAlTca NpuM MaKCMMalbHOM
YPOBHE BbIXOAHON MOLHOCTU. HUMKHAA rpaHMLUa AMHAMMYECKOro AMana3oHa aHaamMsaTopa
onpenenseTca MNepeKkPecTHbIMU MNOMexamn WAM  YpoBHEM COOCTBEHHOro LWyma
NPUEMHMKOB.
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2 OnucaHue u NpuHUMN paboTbl

2.3.3 ®yHKUMOHANbHbIE BO3MOXHOCTHU

®YHKLMOHaNbHbIE BO3MOXKHOCTU NPMBOPOB pasaeneHbl Ha caeaytowme rpynmnbl:

Obumre cBegeHmsa

YnpasaeHne NCTOYHMKOM CUrHana

BO3MOXHOCTM MHANKALMK

KanmbpoBska

KannbpoBKa MOLLHOCTM M NPUEMHUKOB

DYHKLMM MApPKEPOB

AHann3 AaHHbIX

MN3mepeHne YyCTPONCTB C MEPEHOCOM YacTOThI

Apyrve BO3MOXKHOCTU

YpaneHHoe ynpasaeHue

O6wue cBegeHus

N3mepaemble napameTpbl §11, 521,512, S22

ABCONOTHAA MOLWHOCTb CWUrHana Ha  BXxoae
OMOPHONO U U3MEPUTENIBHOTO NPUEMHUKA KaXKa0ro
nopra.

Yucno KaHanos Ot 1 oo 16 nornyeckux KaHanoB.. JIornyeckuii KaHan
npeacTtaB/ieH B BUAEe OTAENbHOMO OKHa Ha 3KpaHe.
Jlornyecknin ~ KaHan  onpegenseTr  NapameTpbl
CTUMYNMPYIOLWErO CUFHANA: YacTOTHbIA AManasoH,
YMCNIO TOYEK W3MEpPEHUA, MOLLHOCTb CUrHana u

apyrume.

Yucno rpadukos OT11 n0 16 rpadmKoB AaHHbIX B KAaXKA0M 1OTMYECKOM
KaHane. T[padukm nNpeacTaBnAlwT  pasinyHble
XapaKTepucCTuKu nccnegyemoro YCTPOICTBa,
BK/ItOYaA S-napameTpbl, rpadukm OTKAMKA BO
BpeMeHHOM o06nactn, rpapuku 3aBUCUMOCTM OT
BXOAHOM MOLLHOCTU 1 Apyrue.

MamAaTtb rpadpmkoBs Kaxablt 13 16 rpadukoB AaHHbIX B JIOTMYECKOM
KaHane MOKeT bbITb 3aNOMHEH A5 NocieayoLwero
CPaBHEHMA C TEKYLLMMU JaHHbIMM.
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®opmatbl rpadmKkos

Amnantyga B norapudmuyeckom  macwTtabe,
amnanTyga B AMHeMHoM MacwTtabe, ¢dasa, ¢asa
paclwmMpeHHas, rpynnoBoe Bpema 3ana3fblBaHus,
KO3pDMUMEHT CTOoAYEM BOJIHbI MO HaNpPAXKEHMUIO,
peanbHas 4acTb, MHMMaA 4acTb, Auarpamma
Bonbnepta-CMuTta, nondapHaa agmarpamma.

YnpasneHue UCTOYHUKOM CUTHaNa

Tunbl cKaHMpPOBaHUA

CKaHMpoBaHME  4acToTbl C  UKCMPOBAHHOM
MOLLHOCTb}O: NIHeNHoe, norapuéommyeckoe,
CermeHTHoe. CKaHMpoBaHue MOLLHOCTM C
PUKCUPOBAHHOWM YaCTOTOM: INHENHOE.

CermeHTHOE CKaHMpOBaHue

PaszHoBMAHOCTL CKaHWpPOBaHMA 4YacToTbl C
BO3MOXHOCTbIO 3a4aHNA HECKOJIbKUX CErMmeHTOB. B
Ka*KAOM CermeHTe 3a4aloTCA FPaHUYHble YacToTbl,
YMC/I0 TOYEK, MOLLHOCTb UCTOYMHKMKA, nonoca 4.

YnpaBneHne MOWHOCTbIO

B pexume CKaHMpOBaHMUA 4acToThbI C
dMKcMpoBaHHOM MOLLHOCTbO nmeetca
BO3MOHOCTb 33aJaTb HAK/JOH YPOBHA MOLLHOCTU
ANA  KOMMNeHcauuu ocnabneHua BO  BHELHMX
Kabensax Ha BbICOKUX YacTOTax.

3anycK pa3BepTKu

Bo3morKHOCTb BblbOpa BMAa 3amycKa PasBepTKM:
NoBTOP, OAHOKPATHO, cTon. Bo3amoXKHOCTb Bbibopa
MCTOYHMKA  3aMycKa:  BHYTPEHHWI,  PYy4YHOM,
BHELHWN, NPOrPaMMHbIN.

BO3MOXHOCTM MHAMKALUU

Buabl rpadpukos

Bbibop MHAMUMPYEMbBIX TPadUKOB: MU3MepAemble
AaHHble, NamATb AaHHbIX, 1M60 oAHOBpPEMEHHasn
WMHAMKaUMA AaHHbIX U NaMATK.

MaTtemaTuKa

Bo3morKHOCTb mMoauduKaunm rpadmka AaHHbIX
nyTem OCyLLeCcTB/IeHUS MaTeMaTUYecKol onepaumm
mexay  rpapuKom  AaHHbIX M NaMATbIO.
MaTemaTuyeckme onepaLnm BKAKOYALOT: C/IOKEHUE,
BblYMTAHNE, YMHOMKEHWE, AeNeHUEe KOMMIAEKCHbIX
yucen.

ABTOMacwTabuposaHue

ABTOMaTMYECKMI BbIBOP LEHbI AeNEHNA U OMOPHOro
YPOBHA, TaKoMW 4Tobbl rpadmk u3Mmepaemon
BE/IMYMHbI 3aHMMAN MO BO3MOXKHOCTM HonbLlyto
4acTb IKpaHa.
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dneKTpuyeckas
3a4eprKKa

CmelleHne NJIOCKOCTH KanmbpoBKM ana
KOMMNEHCaUMn  3afepXKM B U3MepUTESIbHOM
yCTaHOBKe. KomneHcauusa 3NEKTPUYECKOM

334€epKKM B CaMOM Uccnesyemom YCTPOMCTBE npu
U3MEepeHUN OTKNOHeHMA da3bl OT JIMHENHOrO
3aKOHa.

CmewteHue ¢asbl

Mo3BosAeT BBecTU cmeleHne rpaduka ¢asbl B
rpagycax.

Kanubposka

KannbposkKa

Kannbposka N3MepUTEbHOM YCTaHOBKM,
BK/AlOYaloWen npubop, Kabennm u agantepsbl,
No3BONAET  3HAYMTENIbHO  CHU3UTb  OWMBKM
N3MepeHnN. Kannbposka nossonseT
CKOPPEKTMPOBATL C/eaylowme cuctemaTuyeckme
OWNOKM  M3MEepPeHU, KOTopble BbI3BaHbl He
NAeanbHOCTbIO Nn3MepuTenbHOM CUCTEMDI:
amnautyaHaa W pa3oBas  HepaBHOMEPHOCTb,
KOHEeYHaA HanpaBAeHHOCTb, HECOr/N1aCoBaHHOCTb
nopTa UCTOYHMKA U MPUEMHMKA, KOHEYHaA pa3BA3Ka
nopToB.

Buabl KannbposokK

Mpubopbl  NOAAEP)KMUBAKOT  PaA3/IMYHbIE  BUAbI
KanMbpoBOK, OT/MYalOWMeca MO C/IOXKHOCTU
BbINOJIHEHMA M MO NOrPELHOCTU U3MEPEHNIA:

* HOpPMaNM3aLMA OTPAXKEHUA N Nepenaum;
* NoNHaA OAHOMOPTOBAA KaNMbPOBKa;

* OZIHOHaMNpaB/IeHHan ABYXMNOPTOBaA Kanmb-
POBKa;

* NoNHaA ABYXNOpPTOBasA KaMBPOBKa;

e ngyxnoptoBasa TRL kannbposka.

Hopmanusaums oTparkeHua 1
nepeaauu

Hanbonee npoctoint Bua Kanubposku. Obnagaer
HM3KOM TOYHOCTbIO.

MNonHasa ogHonopToBas
Kannbposka

Buag KannbpoBKM, KOTOPbLIA MCNONb3YeTca npwu
N3MEPEHNN OTPAXKEHUA OAHOMOPTOBbIX YCTPOMCTB.
O6napaeT BbICOKOM TOYHOCTbIO.

OAHOHanpaBaeHHasn
ABYXNopToBan KannbpoBsKa

Bua KannbpoBKM, KOTOPbLIA MCNONb3yeTca npwu
M3MEPEHMN OTPaAXKEHUA UM nepefaydn B OAHOM
HanpaBAEHUU, HAaNpPUMeP MPU U3IMEPEHUU TOJIbKO
S11 M Sy1. O6bnapaer BbICOKOW TOYHOCTbIO MNpu
N3MEpPEHNN OTPAXKEHUA U cpedHeNn TOYHOCTbIO NpuU
M3MepeHMN Nnepegayn.
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MNonHaa asyxnopToBas

Buag KannbpoBKM, KOTOPbLIA MCNONb3yeTca npwu

Kannbposka M3MEPEHUN MNOAHON  MaTpuubl  S-napameTpos
ABYXNOPTOBOro ycTpoictBa. MeTtog Tak Ke
HasbIBatoT SOLT: Short, Open, Load, Thru. O6nagaet
BbICOKOM TOYHOCTbIO.

AsyxnopTtosasa TRL Bua KanmbpoBKKM, KOTOPbIA MCNONb3yeTcA Mnpwu

KannbposKa M3MEpPEeHUN MNOAHOW  MaTpuubl  S-napameTpos
ABYXNOpTOBOro  ycTpoictea. [logaeprkuatorca

Takke LRL u LRM moguduKkaumm paHHoOM
Kannbposku. Obnagaet 6onee BbICOKOM TOYHOCTbIO,
4yem NOSHAA ABYXNOPTOBAA KanMbposKa.

MexaHMYeCKMe KOMMJEKTbI
KanMbpOBOYHbIX Mep

Nonb3oBaTenb MoXeT BbI6MpaTb M3 3apaHee
npegonpeaeneHHblX KOMMNNEKTOB KaﬂM6pOBO‘-IHbIX
Mep pPasINYHbIX npomssop,meneﬁ nanM Co3aaBaTb
onpegeneHunA COBCTBEHHbIX Kal'll/l6pOBO‘-IHbIX mep.

ABTOMaTUYeCKne
KannbpoBoYHblE MOy N

ABTOMATHYECKME KannbpoBOYHble Mmoaynu
npoun3BoacCTBa NAOAHAP aenatot npouecc
KannbpoBKu bbiCcTpee 1 NpoLle, Yem TPaANLMOHHbIE
MeXaHMYeCKMe KOMNIEKTbl KaNIMBPOBOUYHbIX Mep.

KannbpoBoyHas mepa TMna
CKO/1b3AILLAA HarpysKa
(HarpysKa c noaBUKHbIM
nornotutenem)

Mcnonb3oBaHMe [aHHOrO TWNA Mep MoO3BOAAET
3HAUYUTE/IbHO MNOBbICUTb TOYHOCTb Ka/JIMOPOBKKU Ha
BbICOKMX YacTOTax Mo CPpaBHEHWUIO C PUKCUPOBAHHOM
HarpysKoi.

KannbposoyHaa mepa Tmna
«HEeN3BeCTHaA» nepemMblyKa

Mcnonb3oBaHue NPOW3BONbHOTO B3aMMHOTO
YeTbIPEXMO/IOCHMKA BMECTO HY/IEBOWN NEPEMbIYKU B
NOSIHOWM [ABYXNOPTOBAW KanuMbpoBKe MO3BOASAET
KanmbpoBaTb TECTOBYIO YCTAHOBKY AN M3MEPEHUSA
YCTPOWCTB C HENPUCOEANHAEMbIMWN Pa3beEMaMMU.

OnpeaeneHne KannbpoBOYHbIX

mep

Moaaep:knBatoTca onpeaeneHnsa KanambpoBOUHbIX
Mep KakK C MOMOLWbI MPUHATOW B OTPacau
NOJIMHOMMANbHON MOAENM, TaK U HAa OCHOBE laHHbIX
(S-napameTpos).

NHTepnonauus npm
KOppeKuumn owmnboK

Mpn  U3MEHeHWW nosb3oBaTeNieM  YCTAaHOBOK
MCTOYHMKA CUTHANa NO OTHOLLEHUIO K KannubpoBKe,
TaKUX KaK rPaHMYHbIe YacTOTbl WU/IM YMCNO TOYEK,
npoussoguTcA nepecyer KanMbpOBOYHbIX
KO3$PULMEHTOB C UCMOIb30BAHUEM MHTEPMONALUN
WAW 3KCTPaNonaLmm.
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KanM6pOBKa MOLWHOCTU U NPUEeMHUKoB

KannbpoBKa MOLLHOCTH

Cnyxkut ana  6Gonee TOYHOro noaAeprKaHus
33[4aHHOTO  YPOBHA  MOLWLHOCTM  Ha  BXoAe
nccnepyemoro ycrtpounctea. TpebyeT npumeHeHun
BHELLHero nsmeputensa MOLLHOCTH,
noakntodaemoro K USB nopTy HenocpeacTBEHHO,
nmbo uvepes nepexon USB/GPIB.

KannbpoBKa npueMHUKoB

KannbpyeT ycuneHne npueMHUKOB Npu U3MmepeHnn
abCcoNtOTHOM MOLLLHOCTM CUTHaNa.

®dYHKUMMN MmapKepoB

Mapkepbl AaHHbIX

Jo 16 mapKepoB Ha Kaxkaom rpadpuke. MapKep
CAYKUT ANA WHOMKALMKW 3HAYEHUM CTUMYNa WU
M3MePAEMOro 3HayeHWMA B 33a4aHHOM  TO4Ke
rpadukKa.

OnopHbIN mapkep

BKkAtoYaeT Ha BCeX MApKepax Pexum WHAMKaLMu
OTHOCUTENbHbIX  [aHHbIX, MO OTHOLWEHU K
OMNOPHOMY MapKepy.

MapKepHbIii NOUCK

OcyuwiecTBnseT MNOMCK Ha rpaduKe: MaKCMMyMma,
MWHUMYMa, NUKa, LLeNeBOro 3HaYeHUA.

JononHntenbHble
BO3MOHOCTM MapKepHoro
NOUCKa

OrpaHuyeHue auanasoHa nowucka. lNepekntovyeHue
MeXAY PeXMMamMu OAHOKPATHOro NOMUCKa, Anbo
cnexeHus.

YcTaHOBKa NapameTpos ¢
NOMOLLbIO MapKepoB

YcTaHOBKa Ha4ya/ibHOW, KOHEYHOM UIN LeHTPaNbHOWN
4acToTbl AMana3oHa C MOMOLLBbID  MapKepos.
YcTaHOBKa ONOPHOro ypoBHA rpaduKka ¢ NOMOLbIO
3HAYeHMA MmapkKepa.

BbluMCNEHMA C NOMOLLbIO
MapKepos

OcyuiecTBnseT BblYMCAEHME YETbIpeX Pa3INYHbIX
OYHKLUMA:  CTAaTUCTMKA, NONOCA  MPOMYCKAHUA,
HepPaBHOMEPHOCTb, NAapameTpbl GUNbTPA.

CTaTUCTMKa

®OyHKUMA  MOKa3blBaeT  cpeAHee  3HayeHue,
CpeAHEeKBaAPaTUYECKOE OTKNOHEHWE W Pa3HOCTb
NUK-MUK ONa rpadMKka B 4YaCTOTHOM AuanasoHe,
OorpaHMYEHHOM ABYMA MapKepamu.

MNonoca nponyckaHuA

dyHKUMA ocyuiecTenset NoucK nonocbl
NponycKaHuA No 3alaHHOMY YPOBHIO OTHOCUTE/IbHO
MapKkepa WAM  OTHOCUTeNbHO  abcosoTHOro
MaKcMmyma. MokasbiBaeT A5 NOA0Chl NPOMNYCKaHUA
€e 3HaYeHUe, LLEHTP, BEPXHIOK N HUXKHIOO rpaHuLy,
A06pOTHOCTb, NoTEPU.
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2 OnucaHue 1 NpuHUMN paboTbl

HepaBHOMepHOCTb

®YHKUMA MOKasblBaeT  YCUNEHWE, HaKNOH
XapaKTEPUCTUKNU, HEPaBHOMEPHOCTb B YaCTOTHOM
AVanasoHe, OrpaHMYEeHHOM ABYMS MapKepamu.

MapameTpbl GUbTPa

®YHKLUMA NOKa3blBAeT XapaKTEPUCTUKM MOAOCHI
NPOMYCKaHUA W MNONOCbl 3arpaxaeHus ¢unbtpa:
noTepu, OTK/JOHEHWE MNUK-NMK B  MoJoce
NPONyckaHMA M 3HadyeHue 3arpaxkaeHua. Mosoca
NPONyCcKaHUA M NoJioCa 3arpaxkAeHua 3apatoTcsa ¢
MOMOLLbIO ABYX Nap MapKepoB.

AHanus paHHbIX

NMpeobpaszoBaHune nmneaaHca
nopTa

®yHKUMA npeobpa3oBaHMA AaHHbIX, M3MEPEHHbIX
npm 3HAYeHun cob6CcTBEHHOIO BOJIHOBOTO
conpoTtusBneHma nopta 50Q (75Q ans S7530), B
OaHHble, KoTopble Obinv  6bl  MOAy4YeHbl nNpwm
NPON3BOSIbHOM 3HAYEHUM BOJIHOBOIO
CONPOTUB/IEHMA NOpPTA.

UckntoyeHune uenm

PyHKUMA, Nno3BoNAOLLAA MaTeMaTUYECKU
WUCKNIOUYUTD BAWSIHME LENWU, BKAKOYEHHOW MeXay
NAOCKOCTbIO KaNMBPOBKM NOPTOB U UCCAeAyeMbIM
ycTpoicteom. Llenb pgonxHa 6bITb onpeaeneHa
MmaTpuuen S-napameTpoB, Kak ¢ann ¢dopmata
Touchstone.

BcTpanBaHume uenu

®PyHKUMA, NO3BONAIOLWAA MaTEMATUYECKM NONYUYUTb
XapaKTePUCTUKM HOBOTFO YCTPOMCTBA, NOAYYEHHOrO
BCTpaMBaHWEM uenm mexay NNIOCKOCTbO
KaNMbPOBKM NOPTOB M UCCAEAYEMbIM YCTPOMUCTBOM.
Lenb pAomkHa ObITb onpegeneHa maTpuuen
S-napameTpos, KakK ¢aiin dopmata Touchstone.

MpeobpasoBaHMe NapameTpoB
yCcTpoicTBa

Bo3morKkHO npeobpasoBaHue n3mepaembIx
S-napameTpoB B C/eAylolWME  XapaKTEPUCTUKU
yCTpolicTBa: BXOAHOE conpoTusfeHne n

NPOBOAMMOCTb, MNPOXOAHOE COMPOTUBNEHUE U
NPOBOANMOCTb, MUHBEPCUA S-NapameTpoB.

BpemeHHas obnactb

®yHKUMA npeobpa3oBaHUA AaHHbIX M3 YACTOTHOWM
06nacTM B OTKAMK YCTPOMCTBA BO BpPEMEHHOM
06n1acTM Ha pas/ivMyHble BWUAbl CUrHanos. Bug
MOAENNPYEMBIX BXOZHbIX CUTHanNoB:
PagvoOMMMYNbC, BUAEOUMMNY/bC, BUAeonepenaa.
AnanasoH BPEMEHHOM obnactu 3apaeTca
nosb3oBaTesieM MPOU3BONIBHO OT Hyna  [o
MaKCMMyMa, KOTOpbIN onpeaensaetca
YCTaHOB/IEHHbIM LLIArom Mo Yyactote. Mcnonb3ytoTcs
pas3nnyHble GOopMbl  OKOH ANA  AOCTUNKEHUSA
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Komnpommcca Mexay pa3speluaroLLen
CNOCOBOHOCTBIO M YpPOBHEM NapasUTHbIX GOKOBbIX
NenecTKoB.

BpemeHHas cenekuma

dyHKuMA MaTeMaTU4YecKoro yCTpaHeHuA
He)KenaTeNbHbIX OTKIMKOB BO BpeMeHHoM obnacTu,
NO3BONAET MONYYUTb YACTOTHYH XAPaAKTEPUCTUKY
ycTpoicTBa 6€3 BAMAHMA YCTPOMUCTB MNOAKAOUYEHUA.
®PyHKUMA  ncnonb3yeT  npeobpasoBaHWe  BO
BpeEMeHHyt0  obnactb, Bblpe3aeT  3a4aHHYH
nosib3oBaTesieM BpemMeHHyt 061acTb, U UCnosb3yeT
obpaTtHoe npeobpa3oBaHWe AnA BO3BpaTa B
YyacToTHyl0 obnactb. Bo3moxeH Bblbop BMAa
dnNbTpa BPEMEHHON CeneKkumun: nosaocoBOM WU
PEXKEKTOPHbIM. [Na [OCTUMKEHMA KOMMNPOMMCCA
MeXay paspellatollen cnocobHOCTbIO U YPOBHEM
napasuTHbix GOKOBbLIX N1eNeCcTKOB NpeayCcMOTPEHbI
pa3nnyHbole ¢opmbl GuAbTPa: LWMPOKAA, HOPMA,
MUHUMYM.

N3mepeHune yCTPOMCTB C NePeHOCOM YacToTbl

CKanapHbIi meTod U3MepeHns
YCTPOMCTB C NepeHoCcoM
4acToThbI

CKanapHbI MeToZ NO3BONSAET U3MEPATb CKAaNAPHbIN
KO3dPUUMEHT nepedaunm cmecutenem u Apyrux
YCTPOMCTB, Y KOTOPbIX BXOAHAA 4acToTa He paBHa
BbIXOAHON. MeTon He TpebyeT npUMeHeHuA
BHELWHNX CMecuTenem W  ApYyrux  YCTPOMCTB.
CKanspHbIA MeToa, UCNo/b3yeT PeXMM CMeLLeHUs
4acToTbl NOPTOB, KOrAa 4acToTa NopTa NPUEMHMKA
CMeLLeHa OTHOCUTE/IbHO MOPTa UCTOYHMKA.

BeKTOpHbIN MeTo4 U3MEPEHUSA
YCTPOMCTB C NepPeHOCOoM
4acToThbI

BeKkTOpHbI MeToA, N03BONIAET U3MEPATb MOAY/b U
dasy koadpoduumeHTa nepepgaum cmecutenenn. OH
TpebyeT NpPMMEHEHMA BHELWIHEro cmecuTensa, W
eauMHOro  retepoauHa  ANs8  BHELWHEro U
nccneayemoro CMecuTenen.

CkanapHas KanmbpoBKa
cmecuTenen

Hanbonee TOYHbIN MeToz, KanmbpoBKM,
MCMONb3YEMbIA NPU U3MEPEHUU CMECUTeNnen B
pEXMME  CMELWEeHUa  4yacToTbl.  Mcnonb3yer

KanunbposouHble mepbl XX, K3, Harpysky. Tpebyet
NPMMEHEHUA BHELWHEro M3MepuTens MOLLHOCTY,
noakntodaemoro K USB nopTy HenocpeacTBEHHO,
nmbo yepes nepexos USB/GPIB.

BekTopHadA KannbposKa
cmecuTenen

MeToza KannbpoBKM, NCNO/Ib3yEMDbI npwm
BEKTOPHOM W3MePEHUU cmecuTenen. Mcnonosyet
KanubposouHblie mepbl XX, K3, Harpysky.
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ABTOMaTMYeECKas NOACTPOMKa
4acTOTbl CMeLLEHUA

B peume cCmelleHMA  4acToTbl  NO3BOAAET
aBTOMATUYECKM noacTpaveaTb yacTory,
KOMMeHcupys NorpeLwHocTb YCTaHOBKM
BHYTPEHHEro  retepogMHa B UCCAeAyeEMOM
cmecuTene.

Apyrne BO3MOXXHOCTHU

YnpasneHune npubopom

YnpasneHne npubopamum  OCyLlLecTBAseTca C
NMOMOLLBID BHEWHero KomnbtoTepa no USB
nHTEpdelcy.

Yno6HbIl rpadmueckmi
nHTepdenc

MpuBbIYHbIN nHTepodeic, OCHOBaHHbIN Ha
onepaumoHHoit cucteme Windows, nosBonsaer
YCKOPUTb OCBOEHME Npnbopa Nonb3oBaTeieM.

PacnevaTKa n coxpaHeHue
rpaduKos

Bo3moxHa pacnevyaTka rpaduKoB M AaHHbIX Ha
NPUHTEpPe C NpeaBapuTeNbHbIM NPOCMOTPOM. AnA
npeABapuUTENIbHOTO NPOCMOTPA MCMOAb3YIOTCA TpU
pa3/nyHbIX nporpammbl: MS Word, nporpamma
NPOCMOTPa UM pacnevyaTkn U306parkeHuin u3
noctaBkm  Windows, BHyTpeHHAA. Bce oHu
NO3BOIAIOT NMPOCMOTPETb, COXPAaHUTb Ha AUCKE U
pacneyataTb rpaduKu.

YpaaneHHoe ynpasseHue

COM/DCOM,
TCP/IP Socket

MporpammHoe obecneyeHune npubopa,
paboTatoliee Ha KomnbtoTepe nog ynpasneHnem OC
Windows, noaaepuBaeT cneaytowme npoTOKObI
ynpasaeHunsa npubopom n obmeHa faHHbIMU C HUM:
COM - cepBep, TCP/IP Socket — cepsep. Mo
BO3MOXHOCTAM ynpaBneHus NPOTOKO/bI
oAuHaKoBbl. [Tonb30BaTeNb MOXKET BblbpaTb Nt0b6oM
yoobHbIh ana Hero npoTtokon. COM — cepsep
npenocTaBnaeT NpPOrpaMMHbIN  MHTepdenc ana
Bbl30Ba CBOMX OYHKLWUIN CO CTOPOHbI Mporpamm
nonb3osaTensa. TCP/IP Socket — cepsep ucnonb3syer
obmeH TEKCTOBbIMM KOMaHZaMM,
cooTtseTcTBYOW MMM cTaHaapTy SCPI. SCPI asnsaeTca
CTaHOAPTOM ae-pakto ana ynpasneHua
nsmeputenbHbim obopygoBaHMem B MUpPe Ha
AaHHbI MOMEHT,
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2.4 YCTPOWMCTBO M NpUHUMN paboThl

AHanM3aTopbl COCTOAT U3 N3MepPUTENbHOTO 610Ka, BbINOHAIOWEro GyHKUMIO KoMNapaTopa,
N NPUHAZNEKHOCTEN, K KOTOPbIM OTHOCATCA U3MepUTENbHbIE Kabenu n nepexoabl, a TakxKe
CpeacTBa KaIMBPOBKM.

N3meputenpHbin 610K nan KomnapaTop obecneunBaeT GopmmpoBaHME 30HANPYHOLLEFO CUT-
Hana B LUMPOKOM AMana3oHe YacToT M MOLLHOCTENM C NOCAeAyHoWMM BblaeneHNeM Najato-
Wwero, NpoLweALwero Yyepes nccneayemoe yCTpOMUCTBO M OTPAXKEHHOIO OT ero BXOA08B CUTHA/O0B,
bopMUpPOBaHNE HaNPAXKEHWUIM, NPONOPLUNOHANBHBIX STUM CUrHANIAM C MOMOLLbIO NPUEMHMKA
C npeobpa3oBaHMEM HACTOTbl M NpeaBapuTenbHyo umudposyto 06paboTky. MpuHuMn aen-
CTBMA OCHOBAH Ha U3MEPEHUN OTHOLIEHUA aMNAUTYA, U Pa3HOCTM a3 CUTHANA UCTOYHMKA U
CUTHANOB NPOLIEALWEero UAN OTPAXKEHHOro OT Uccaeayemoro yctponctea. OKOHYATENbHbIN
pacyeT n oTobparkeHne pesynbTaToB U3MEPEHMIN KOMMIEKCHbIX KO3 PULMEHTOB Nepesaun u
OTpakeHUA, Kak GYHKLMIO OTHOLIEHUIN aMNANTYA U Pa3HOCTU $a3 OT YaCTOTbl MCTOUYHMUKA CUT-
Hana, BbINONHAET BHELWHNIN YNPaBAAIOLWMNI KOMNbloTep. CBA3b C KOMNbIOTEPOM OCYLLLECTBAA-
etcAa yepes USB-mHTepdeic.

N3meputenoHble Kabenu npegHasHavyeHbl ANA NOAKNOYEHUA MHOFONOPTOBbLIX UCCNeAYEeMbIX
YCTPOMCTB K NopTam aHanusatopa. OHWM fo/KHbl 06/134aTb Mano amnanTygHom u ¢pasosom
HecTabunbHoCTblO Npu M3rnbe. nA NpesoTBpaALLEHMA NONOMKN Kabenen n yayyweHus no-
BTOPAEMOCTU U3MEPEHUI cneayeT NCNoNb30BaTb nepexoabl. Cpeactsa KanmbpoBKu NnpeaHa-
3HAYeHbl ANA BbINOJHEHUA WTATHOM NpoLeaypbl, NO3BOMAIOLLEN YCTPAHUTD HEUAEANbHOCTb
N3MEPUTENbHOTO TPaKTa Npu onpeaeneHn KOMNAEKCHbIX KOIPOMUNEHTOB Nepesayn u oT-
Pa*KeHMA U CyLLECTBEHHO CHU3UTb NOTPELWHOCTb UX U3MepeHnin. Ana KanmbpoBKM aHaNM3aTo-
POB MOFYT MCMO/Ib30BATbCA aBTOMaTUYECKME KannbpoBoUuHble moayaun, Habopbl mep ¢ pesu-
CTUBHbIMM COTNIACOBAHHbIMM HArpy3Kamm UM C COrIaCOBAHHbIMM Harpy3kamm ¢ NOABUMKHbIM
nornoTUTeNem, a Takke Habopbl Mep € OTpe3Kamm NPEeLU3UOHHBIX IMHUIA Nepeaayu.

AHanusaTtop obbeguHAET B 04HOM ManorabapUTHOM MeTaNIMYECKOM KOpnyce: reHepaTopsl
MCNbITaTeNIbHOTO WM TFeTEePOAMHHOIO CWUIHANO0B, aTTEHIATOPbl PEry/JIMPOBKM MOLLHOCTY,
HanpasneHHble oTBeTBUTENU (HO), MHOroKaHanbHbIM NPUEMHMK, 60K ynpaBaeHMa Ha 6ase
CUrHaNbHOro npoueccopa U 610K NUTaHUA. YKPYNHEHHaA CTPYKTYpHasA cxema ABYXMNOpPTOBbIX
npubopoBs NpueeneHa Ha pucyHke 2.1.

Mapatoume 1 oTpaskeHHble BoJIHbI 610KkoB OH npeobpasyiotca cmecutenammn (CM) B Koneba-
HWA NepBOI NPOMENKYTOYHOM YacToTbl (MY), NocTynatT B YeTbipexKaHaIbHbIN NPUEMHUK 06-
paboTkn Ha MY, B KOTopom nocne ¢unbTpauum npeobpasytoTca B LMPpoBbie Koabl U Noaa-
oTCA Ha nocneaytowyto 06paboTky (punbTpaums, nsmepeHne pasHocTM ¢as, U3IMepeHne am-
NANTYAbl) B CUTHANbHbIN Npoueccop. M3meputenbHble puabTpbl Ha MY peanmsoBaHbl B Lud-
poBoi dopme. KaxKaplh U3 NOPTOB MOMKET BbITb MCTOYHUKOM MCMbITaTENbHOIO CUTHANa UK
NPUEMHUKOM CUTHaNa, NpoLleLero nccaegyemoe yctponcteo. Mpu atom ecam nopt 1 asna-
€TCA UCTOYHUKOM, TO NopT 2 byaeT NPUEeMHUKOM. HaMMeHOBaHUA «NafatoLLan U OTPaXKeH-
HaA» BOJIHA CpaBeaMBbl 418 NOpTa — UCTOYHMKA UCNbITaTeNbHOro curHana. CoyetaHue y3-
nos OH, CM m yeTblipexKaHaNbHbI NpUeMHUK 06paboTku Ha MY 06pasytoT YeTbipe MAEHTUY-
HbIX U3MEPUTESIbHbIX MPUEMHMKA CUTHaNa.
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Ref In/Out

10 MHz

-— leHepaTOp
leHepaTOop reTePOANHHOTO HanpasneHHble
M —P
OMOpPHOM YacToThbI P oTBETBUTENN
curHana —> Llenutens PORT 1
BcnomoratenbHbIi
MOLWHOCTHN MNapatowan OTparkeHHan
reHeparop BO/HA BO/Ha
HREN leHepaTop R1 A
| \| vcnbiTaTenbHoro —P ATTeHtoaTop —P{ KommyTtatop
—/ cuUrHana
- 3 - g
MprnemHuK
Ext Trig
In/Out
A
@<—> Mpoueccop g R2 B
= > I
MNapatowan OTpakeHHas
r _________ BO/IHA BO/IHA
I I < > |
| Ynpasnstowmmn al KoHTponnep bnok HanpasneHHble
D
I KoMnbloTep TV USB nUTaHUA oTBETBUTENN
| J PORT 2

PucyHoK 2.1 CTpyKTypHas cxema aHa/n3aTtopos



3 MoparotoBKa K paboTe

3.1 O6Lwme NnonoxKeHms

Ecnun dHaNN3aToOpP U KOMMNNEKT I'IpVIHa,D,}'IE)-I-(HOCTEI‘;I HaXo4UNNCb B YCNOBUAX, OT/IMYHbIX OT YCNO-
BUIA IKCNAyaTaunun, BblaepXunUTte nx B YCA10BUAX aKCNNyaTalunn He meHee ABYyX 4YaCoB.

Pacnakyiite aHanM3aTop, €C/IM OH HaXOAMUTCA B YNAKOBKE WM TPAHCNOPTHOW Tape.
YcTaHOBUTE aHanM3aTop Ha paboyem mecTe.

Mnowaab NnoBepXxHOCTM paboyero cToNa A0MKHA ObITb 4OCTATOYHOM ANA Pa3MELLEHMA Ha Hel
aHanmMsaTtopa, Tpebyemoro KomnaekTa NPpUHAANEKHOCTEN U UccneayemMblX YCTPOMCTB.

YcTaHOBMTE aHANM3aTOP Ha POBHYIO NOBEPXHOCTb paboyero cTona TaK, YTobbl BCE HOXKKM NpU-
6opa ynupanucb B Hee, n obecneumBanca cBobogHbIM JOCTYN K COEAUHUTENAM U BbIK/OYA-
TeNo NUTaAHKUA. YCTPOMNCTBA, NOAKAOYaeMble K Npnbopy, A0NKHbI pacnoaaratbca Ha pabouel
NOBEPXHOCTUN CTO/Ia UM HEMOCPEACTBEHHO HAZ HEM.

Mpu aKcnayaTauuMu BEHTUASALMOHHbIE OTBEPCTUA Ha Kopnyce nNpubopa He A0MKHbI 3aKpbl-
BaTbCA NpeameTamn. OCMOTpP paspeLlaeTca NPoBOAUTb TO/IbKO NPU OTKAOYEHUN Npubopa oT
CETU 3N1eKTPONUTAHMA U OTCOEAMHEHUMN BHELLHEro 610Ka NUTaHUS.

Ha pabouyem mecTe A0/1XKHbl 6bITb MPUHATLI Mepbl N0 ob6ecneyeHnto 3aLMTbl OT BO3AENCTBUSA
CTaTUYECKOro 3/1eKTpUYECTBa.

MpoBeauTe BHEWHUI OCMOTP aHa/M3aTopa COBMECTHO C MCMNOb3yeMbIM KOMMAEKTOM NpU-
HaganexHocten. Mpu HeobXoAMMOCTU, NPOBEAUTE YUCTKY COeAUHUTENEN U3MEPUTENbHbIX
nopToB nNpubopa, Kabenen n Nepexonos, a TaKKe CPeAcTB KaAMBPOBKM U BbINOAHUTE MPO-
BEPKY NPUCOEANHUTENbHbIX Pa3MEPOB CoeaMHUTENEN YKa3aHHbIX YCTPOMCTB.

3.2 PacnakoBblBaHMe U NOBTOPHOE yNaKoBbliBaHME

YnakoBKa npnbopa obecneymBaeT 3almUTy OT KIMMATUYECKMX U MEXAHUYECKMX NOBPEXAEHWN
NpPW NOrpy304YHO-Pasrpy3oyHbIX paboTax, TPaHCNOPTUPOBAHUM U XPAHEHUN.

[lna ynakoBblBaHMA aHaIM3aTopa UCNOb3yeTcsa NoTpebuTenbcKas Tapa.

B KauyecTBe MHAMBUAYANbHOW NOTPEOUTENBCKOM Tapbl MCNONbL3YOTCA KOpobKa ns roppupo-
BAHHOIO KAapTOHa W NaKeTbl U3 NOJINITUAEHOBOM NAEHKMU.
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3 MoprotoBKa K pabote

3.2.1 PacnakoBbiBaHUe
PacnakoBbiBaHUe nposoaunTb B yKa3aHHOl‘;1 nocnenoBaTesibHOCTU:
® pacnonoxurte K0p06Ky B COOTBETCTBUU C MAHUNYNALNOHHBIMU 3HaKaMMW;

® OTKpOWTE KOPOBKY, n3BneknTe (PUCYHOK 3.1) M 03HAKOMbTECH C CONPOBOAUTENBHOM
[OKYMEHTaLMen, akKypaTHO U3BNEKUTE NONUITUIEHOBbLIE NAaKeTbl C aHAaIM3AaTOPOM, HI0KOM
nuTaHuA, Kabenem USB, USB flash HakonuTenem c akcnayaTauMOHHOM AOKYMEHTaUMeln;

® CHUMUTE NaKeTbl U npoBeanTe BHELLUHWUN OCMOTp:

- npoBepbTe HaN4nNe N LLEeNOCTHOCTb naomo6 npeanpuAaTnA-n3rotoBuUTENA,

- npoBepbTeE OTCYTCTBUE I'I'Iy6OKMX UuapannH n BMATUH Ha KOopnyCe aHaan3aTtopa, che-
A0B KOPPO3nn meTanindecCknx ,u,eTaneﬁ ncnepos BO3,D|EI>'1CTBMH )'KVI,CI,KOCTGVI nnun arpec-
CUBHbIX NapoOB, Le/NIOCTHOCTb 1IaKOKPaACOYHbIX ﬂOKprTMVI, COXPaHHOCTb MapPKNPOBKK;

- NnpoBeAMTe BM3Ya ibHblI KOHTPOb LLENIOCTHOCTU COEANHUTENEN, PACTONOKEHHbIX Ha
nepeaHen n 3aHein NaHenu;

- NpOBepPbTE OTCYTCTBME MEXAHUYECKMX NOBPEXAEHNI (BMATUH, 3a60MH, OTCNanBaHuA
MOKPbITUA U T. 4.) HA KOHTAKTHbIX U TOKOHECYLMX NOBEPXHOCTAX COEANHUTENEN U3Me-
PUTENbHBIX NOPTOB;

- NpoBepbTe LEeNoCTHOCTb Kabens USB 1 6/10Kka nuTaHus.

* M0OC/Ie PacnakoBbIBaHWUA PEKOMEHAYETCS KAPTOHHYH KOPOOKY COBMECTHO C aMOpTH-
3aUMOHHbIM MATepMasoM COXPAHUTb AN BO3MOMKHOTO Aa/bHEMLLEro UCnoib30BaHUA (no-
CTAHOBKE Ha XpaHeHWe, UK OTNPABKE Ha PEMOHT).

MoTpebutenbckan Tapa
(Kopobka)

Bknagpiww

®dunkcauma kabens USB

®dukcauma USB Flash
Hakonutens

PucyHok 3.1 YnakoBKa
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3 MoaroToBKa K pabote

3.2.2 YnaKoBbiBaHUe

YnakoBblBaHME AOKHO NPOU3BOAMTLCA B 3aKPbITOM NMOMELLEHUM C TEMNEPATYPOI BO34YXa
He HMKe 15 °C 1 oTHoCcUTeNbHOM BAaXKHOCTbLIO A0 80 %.

Mepepn ynakoBbiBaHMEM HEOHXO4MMO MPOBECTU BHELUHUIA OCMOTP:
® NPOBEpPbTE HA/IMUYMNE U LENOCTHOCTb NNOMb NpeanpPUATUA-U3TOTOBUTENS;

® eC/I1 yNaKoBbIBaHME NPOBOAUTCA Nepes XpaHeHWEM, NPOBEpPbTe OTCyTCTBUE rNy6Ho-
KMX LLapanuH 1 BMATMH Ha KOpnyce aHaan3aTtopa, Cnea0B Koppo3nun MeTaNIMYeCKUX AeTanen
N cnepoB BO3AEWUCTBMA XMUAKOCTEN UM arpeccMBHbIX NAapPOB, LLENOCTHOCTb 1TAaKOKPACOYHbIX
NOKPbITUI, COXPaHHOCTb MAapPKUPOBKY;

* NpoBeauTe BU3yasbHblii KOHTPOAb LEeNOCTHOCTU COeaUHUTENEN, PACNONOMKEHHbIX
Ha nepegHel 1 3aaHen NaHenu;

* NpoBepbTE OTCYTCTBME MEXAHUYECKMX MOBPEXAEHUN (BMATUH, 3abOMH, oTcnanBa-
HMA NOKPbLITUA U T. A.) HAa KOHTAKTHbIX U TOKOHECYLMX NOBEPXHOCTAX COEANHUTENEN U3MEPU-
TeNbHbIX NOPTOB;

® NpoBepbTe LEeNOCTHOCTb Kabena USB n 6noka nutaHuma.
YnaKoBblBaHME NPOBOAUTL B CIeAyHOLEN NOC/eA0BaATEIbHOCTH:

® MomecTuTe aHanusaTtop, 610K nuTaHua, kabenb USB n USB flash Hakonutensb B nonu-
3TM/IEHOBbIE NaKeTbl COOTBETCTBYIOLLErO pa3mepa;

e n06aBbTe B NAKET C aHA/IN3AaTOPOM MAKETUKM C MEIKOMOPUCTbIM CUANKAresiem mac-
coit npubnmsutenoHo 10 T;

® B/IOXKUTE 610K NUTaHKUA, Kabenb USB n USB flash Hakonutenb B KOpoOKYy;

® BCTaBbTe MaKeT C aHa/IM3aTOPOM B KOPODOKY CO cneumnanbHbIM BKNAAbILLEM U3 NEHO-
NOJIN3TUNEHA, BbIMONHALWMM aMOPTU3ALMOHHYIO QYHKLMIO;

hd 3aKp01‘/’|Te dHa/1IN3aTOpP BTOPbIM BK/1adblllem U3 NEHOMNO/IUITU/IEHQ,

B KayecTBe aMOpPTU3aLMOHHOrO MaTepuana, 3ano/HAMLLErO
NPOCTPAHCTBO MEXAY CTEHKAaMW KOPOBKM M aHanmn3aTopa, MOKET
6bITb MCNONBL30BAH APYron matepuan, obecneunsaroWmin pukcaumio
aHanM3aTopa B Tape M He Bbi3bIBalOLWMIA KOPPO3UIO.

MpumevaHue

® AnAa 3anosHeHUA NyCcToThbl B BerHeﬁ 4actu K0p06l-(l/l, npu HeO6XOLI,MMOCTM, nono-
KUTE MATKUI BKNaablll,

® 3aM0/IHUTE HeOHXO4MMYI0 CONPOBOAUTE/NbHYIO AOKYMEHTALMIO U MOMECTUTE ee B
NOIN3TUNEHOBbIV NAKeT (Npo3payHbIi Gain nam mynbtudopy);

® B/I0XKUTE CONPOBOAMUTENBHYO AOKYMEHTALMIO B KOPODOKY;
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3 MoaroToBKa K paboTe

® 3aKpoWTE KOPOOKY KPbILWKOM M 3aPUKCUPOBATD KPbILLKY CKOTYEM (KNEMKOWN NIEHTON)
C YeTblpex CTOPOH;

® HaHecuTe Ha KOPOBKY MapKMPOBKY:

- HAUMeHOBaHUE NPeanpuATUA-M3rotoBUTENA,
- HAUMEeHOBaHNeE CepMﬁHblﬁ HOMEP aHaIn3aTopa;

- MaHUNYNAUMOHHbIE 3HaKK «XpynKoe. OcTopoXHo!», «bepeub oT Bnarn» n «Bepx»,
€C/IM UCNOJIb3YETCA He OPUTMHANbHAA MHAMBUAYAIbHAA NOTPebuTenbCKan Tapa.

3.3 BHewHUM ocmoTp

BHELWHMI OCMOTP NPOBOANTCA ANA BbIABAEHUA BUANUMBIX AePEKTOB aHaNn3aTopa U NOAKANI0-
YaembIX K HeMy YCTPOWCTB.

BHeLwWHU1 ocMoTp NPOBOAMTL B C/ieAyHOLLEN NOCeA0BaTE/IbHOCTH:

® NPV NepPBUYHOM OCMOTPE NPOBEPbLTE HAMNYME U LLeIOCTHOCTb NIOMb NpeanpusaTUA-
W3roTOBUTENS, OTCYTCTBUE C/1Iel0B BCKPbITUA KOPMyca aHa/iM3aTopa, NPoBepbTe LLeSIOCTHOCTb
BHellHero 610Ka nuTaHua n Kabena USB;

* NpoBepbTe OTCYTCTBME rNYOOKMX LapanuH U BMATMH Ha Kopnyce npubopa, cnenos
KOPPO3MN METANI/IMYECKUX AeTanein n cnefos BO3AENCTBUA XKUAKOCTEN UM arpeccUBHbIX Na-
POB, LLEe/IOCTHOCTb IAKOKPACOYHbIX MOKPLITUIA, COXPAHHOCTb MAapKUPOBKWN. MNpun 06HapyKeHUK
HEeCOOTBETCTBUI AasbHelwana paboTa c npubopom 3anpeLlaeTcs;

® MPY HaNMYUK, NPOBEAUTE BU3YaJIbHbIN KOHTPO/Ib LLeNOCTHOCTU YCTPOMCTB U3 KOM-
NAeKTa NPUHAANEKHOCTEN, K KOTOPbIM OTHOCATCA Kabenu, nepexoabl n cpeactsa Kanmb-
POBKU;

* NpoBeauTe BM3YyasbHbl KOHTPO/b LLE/IOCTHOCTM U YNCTOTbI COeANHUTENEN U3MePHU-
TeNbHbIX NMOPTOB aHanAM3aTopa, Kabenen n Nnepexonos, a TaKkKe CPeacTB Kannbposku. Mpwu
06HapyXeHMUM NOCTOPOHHUX YACTUL, NPOBEAMUTE YNCTKY UX COeanHUTENEN;

® NpoBepbTe OTCYTCTBME MEXaHMYECKUX NOBPEKAEHWUIN (BMATUH, 3ab0OMH, oTchamnBa-
HWA NOKPbLITUA U T. A.) HA KOHTAKTHbIX M TOKOHECYLLUX NOBEPXHOCTAX COeAMHUTENEN YKa3aH-
HbIX YCTPOWCTB.

Mpn OobOHApPYKEeHUN MEeXaHUYECKUX MNOBPEKAEHUN CcoeauHUTens
KaKoro-nnbo ycTpoicTBa, AanbHelwana paboTa ¢ 3TUM YCTPOMCTBOM
3anpewaetcsa. YCTPOMCTBO 6pakyeTcA M M30/AMPYEeTCAs C LeNbto
npeaoTBpalLLEHMA €ero MNPUMEHEHUA U  MOoBpPeXAeHMA TOoAHbIX
COeAMHUTENEN APYTUX YCTPOMUCTB.
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3 MoaroToBKa K pabote

3.4 Yucrtka coegmHutenemn

YucTtkry COG,CI,VIHMTeﬂeH pekomeHayeTca nposogunTb A0 U NOCNhE NCNON1b30BaHUA aHAaIM3aTOpPa
M KOMNNEKTA I'IpMHa,Cl,ﬂe)-KHOCTeﬁ.

YuncTKy KoakcuanbHbix coeanHutenen Tun N m lll nposogmTb No cheaylolen meToauKe:

* NPOTPUTE NOBEPXHOCTU COEANHUTENEN, YKa3aHHble CTPeNIKaMKn Ha pucyHKe 3.2, na-
JIOYKOM C BaTHbIM TaMMOHOM, CMOYEHHbIM B CMIMPTE; Kanau CiMpTa He A0J/IKHbI NonaaaTtb
BHYTPb YCTPOMCTB;

/

)

e
%/
o \
b e .
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PucyHok 3.2 Coeannutenu tun N u lll (po3eTKa n BUAKa)

* NPOBEANTE YNCTKY OCTa/IbHbIX BHYTPEHHMX NOBEPXHOCTEN COEANHUTENEN, MPOAYB UX
BO34YXOM;

* NpocylwmnTe coegnuHuTenn, ybeamTtecb B OTCYTCTBMN OCTaTKOB CNMPTA BHYTPU coeain-
HUTenen;

* NpoBeAnTE BM3yasbHbI KOHTPO/Ib YUCTOTbI coeguHUTENEN, ybeamTech B OTCYTCTBUN
NOCTOPOHHUX YacTuLL;

® Npu HEOBXOAMMOCTN NOBTOPUTE YMCTKY.

SANPEWAETCA npumeHATb MeTannnyeckue npeameTbl ANA YUCTKU
coeguHuUTenen.

3AMPELLAETCA npoTMpaTh LLEeHTPa/IbHbIN NPOBOAHUK coeanHuUTENen
«po3eTKa». YNCTKy NpoBOAUTL NPOAYBKOW BO34YXOM.
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3 MoaroToBKa K paboTe

3.5 lMpoBepKa NpucoegnHUTENbHbIX Ppa3mepoB

MpucoeanHUTENbHbIE Pa3mepbl COeANHUTENEN N3MePUTENbHbIX NOPTOB Npubopa, Kabenen n
nepexonoB, a TaKXKe CPeACTB KaIMBPOBKN PpEKOMEHAYETCA NPOBEPUTL NPU NEPBOM UCMONb-
30BaHWUK, a B AaNbHENLLIEM, NPOBEPATbL PETYAAPHO.

MepBas NpoBepPKa CoeANHUTENEN NO3BONNUT NOYUUTb 3HAYEHMA NPUCOEANHUTENBHbIX Pa3me-
pOB, KOTOPble MOTYT BbITb MCNONAb30BaHbI MPU IKCMAyaTaUUW aHaAU3aTopa NS OLEHUBAHUSA
N3MEHEHWNI pa3mepos.

MoBTOpHas NpoBepKa COeANHUTENEN PEKOMEHAYETCS, ECNU:

® N0 pe3ybTaTam BHEWHEN0 OCMOTPa UK NO Pe3Yy/IbTaTaM BbIMO/IHEHHbIX M3MepeHVIl7I
BO3HUKaET npegnonoxeHne o Nn0ZIOMKe Uan nospexxgeHum Kakoro-nm6o coegnHuTena,

® 0OHapy)KeHO, YTO COeANHUTENN YCTPOMCTB, MCNONb30BaBLUMXCA C Npubopom, nospe-
XAEHbl U UX MPUCOEANHUTENBHbIE Pa3Mepbl HE COOTBETCTBYIOT HOPMAM, YCTaHOBAEHHbIM
ONA JAHHOTO TUNa coeguHuTenen;

* C MOMEHTa Npeablaywen nposepkm nposeaeHo 6onee 100 npucoeanHeHUM K Nto-
6omy 13 coeguHUTENEN.

MpoBepKa NpMcoeaMHUTENbHbIX PAa3MEPOB BbINOMHAETCA C MPUMEHEHMEM KOMMIEKTa ANA U3-
MEpPEeHUt coeanHUTENEN KOAKCMAbHbIX B COOTBETCTBMM C YKA3aHUAMM 3KCNayaTaLMOHHOM
AOKYMEHTALMM HA HEFrO MW YHUBEPCA/IbHBIM MHCTPYMEHTOM A1 U3MEPEHUIN NMHENHbIX pas-
MepoB (Hanpumep, MUKPOMETPOM, MHANKATOPOM YacoBOro TUMNa u Aap.).

Mpu npoBepKe N3MePAETCA TONIbKO pasmep «A» (pPUCyHOK 3.3).

(A,

5 \
I e I B 1 %

/

v
L

A A

PucyHok 3.3 CoeauHutenn Tun N u lll (po3eTka v BUKa)

MpucoegmMHUTENbHbIN pasmep «A» coeguHUTeNen N3MepUTenbHbIX NOpToB TUNA N, po3eTKa,
aHaM3aTopa AO0NXKEH HaxoaMTbecA B Npeaenax ot 5,18 o 5,26 mm.
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3 MoaroToBKa K pabote

Hopma Ha npucoeanHUTENbHbBIN pasmep «A» coeauHUTENEN APYTrMX YCTPOUCTB (Kabenei, ne-
pexofoB, CPeACcTB KaNMBPOBKM) A0MKHA ObITb YKa3aHa B 3KCNJ/yaTaLMOHHOM AOKYMeEHTaL MK
Ha HUX.

Mpn o06GHapyKeHUM HecooTBETCTBUMI PA3MeEpPOB MNPOBEPSAEMOro
CoeANHUTEeNA YCTAHOBNEHHbIM HOPMam HeobxoAMMO BbINOJIHUTb
PEMOHT. YCTPOMCTBO C TaKMMU coeanHUTENs MM BpaKyIoT.

3.6 MoAKtoYEHMNE M OTK/IOYEHME YCTPOICTB

Mpun aKcnayaTauMm aHanAnsaTtopa NOCTOSSHHO BO3HWKAET He0bXoAMMOCTb NOAKAOYEHUA pas-
JINYHBIX YCTPOMCTB MeXay coboin: Kabenel K uamepuTenbHbIM NopTa Npubopa, Nepexoaos K
Kabenam, cpeacTB KaIMOPOBKKU K nepexoaam MamM noptam npubopa, a TakkKe uccnegyembix
YCTPOMCTB K NOpPTam 1 T.4,

MoAKNYEeHUE YCTPOMCTB C KOAKCUANbHbIMU COEAUHUTENAMU PEKOMEHAYETCA BbIMONHATL B
cneaytollei nocneaosBateNibHOCTU ANAa obecnevyeHMA MaKCMManbHOW MOBTOPAEMOCTU pe-
3y/bTaTa U3MEPEHUI U NPeAoTBPALLEHUNS NONOMKU:

® aKKYpPaTHO COBMECTUTE COEAUHUTENN NOLKAKOYAEMbIX YCTpOVICTB;

* yIePXKMBasA MNOAKNIOYAEMOE YCTPOMCTBO, PYKaMM HAKpPyTUTE raiKy coeamHUTENA
«BUAKa». Mpu aTom paboune NOBEPXHOCTU LLEHTPaNbHbIX MPOBOAHUKOB M ONOPHbIE NAOCKO-
CTM BHELLIHMX NPOBOAHMKOB A0/KHbI COMPUKACATbCA, KaK NOKa3aHO Ha pUCyHKe 3.4;

® 3aTAHMTE C MOMOLLbIO TAPUPOBAHHOIO KAtoYya (ycuamne 3aTarMBaHMaA 3aBUCUT OT TUMa
coeauHUTeNs) raiky CoeguHUTENA «BUAKa», NPU 3TOM CaeayeT yAepKMBaTb NoAaKaodaemoe
YCTPOWMCTBO NanbLLaMn UK C NOMOLLLbIO K/kOYa raeyHoro, NpeaoxpaHas ero oT NpoBopayYmBa-
Hus. OKOHYaTeNbHOE 3aTArMBaHWME FaMKU COeAUHUTENs «BW/IKa» NPOBOAWUTE, yAep»KuBan
K04 32 KOHEL, PyYKK. 3aTATMBAHUE HYXKHO NPEKPATUTb B MOMEHT M3/10Ma PY4YKM Katoua.

MpucoeanHeHMe cneayeT OCYLLECTBAATb TONIbKO BPaLLEHMEM FalKu
COeANHUTENA KBUKAY.

3anpewiaeTca BpallaTb KOPMyC NOAKAKYAEMOro YCTPOMCTBA.

3aTarMBaHue raikm CoeamMHUTEeNA «BUJIKa» BbINOAHATb C MOMOLLbIO
TAapPMPOBAHHOIO KAOYA C HOPMUPOBAHHLIM 3HAYEHMEM KpPYyTALLEro
momeHTa ot 1,1 o 1,7 H-m ana coeannuteneit Tun N u lil.

OTKAtoYeHue COG[I,VIHVITe}'IEI‘;I A0/1XKHO BbINOJZIHATbCA B NOCNeA0BaTE/IbHOCTU:

® C MOMOLLbIO K/OYa, KOTOPbIM MPOBOAMNOCH 3aTArMBaHWE, ocnabbTe KpensieHue
raliku COeAMHUTENA KBWJIKa», NMPW 3TOM YAEPKMBaA OTKAOYaemoe YCTPOMCTBO NasibLammu
WAN C NOMOLLLBIO K/1H0YA raeyHoro, NpeAoXpaHasa ero Kopnyc oT NpoBopaYnBaHus;
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3 MoaroToBKa K paboTe

® yAEPKNUBAA OTKIOYAaEMOEe YCTPOMCTBO B TAKOM MOIOXKEHMUN, YTOObl LEeHTPabHbIM
NPOBOAHMK €ro CoeaMHUTEeNss HAXOAMICA Ha TOW XKe NPSAMOM, YTO U B NOAKNOYEHHOM COCTO-
AHWK, PACKPYTUTE FraliKy COeANHUTENA KBUKAY.

/.

I
Vs I

PucyHok 3.4 CoeguHutenu tun N u lll (po3eTka cnesa, BU/IKa cnpasa)

3.7 MopAaaok BKAOYEHMA Npnbopa

BkAtoyeHWe aHann3aTopa NPoBoAUTL B CAeAyoLLelt Noc/ieaoBaTeIbHOCTU:

Mepen BKAlOYEeHMEM npubopa B CeTb cneayeT MPOBEPUTb
MCNPaBHOCTb BHELWHEro 6/10Ka NUTaHMA.

DNEeKTpONUTaHME  aHaA/IM3aTOPOB  MOXET  OCyL,eCcTBAATbCA  OT
BHewHero 6n10Ka, obecneuymBaloWero Ha pasbeme MUTAHUA
aHa/n3aTopa HanpsAKeHWe NocToAHHOro Toka ot 9 B (ot 11 B anA
S$50180) po 15 B. B KayecTBe WMCTOYHMKA MUTAHUA TaKKe MOMKHO
MCNONb30BaTb AKKYMYNATOPHYyO 6aTapeto uanM 6OpTOBYHO CeTb
aBTOMOOUNA Yepes COOTBETCTBYIOLWMNI Kabeib NUTaHuS.

® BK/IKOYNTE KOMMNbKOTEP,

L

® coeaunHnTe Knemmy « = » aHan3aTtopa C LUNHOWM 3alWNTHOIO 3a3eMNeHNA;

® coeanHnTeE aHaNn3aTop C KOMNbKOTEPOM Kabenem USB 13 KomnaekTa NOCTaBKWY,
® NOAKNKOYUTE K CETU INEKTPONUTAHUA,

® BK/IIOYNTE aHA/IN3aTOP, Ha*XaB KHOMKY BbIK/KOYaTENA MUTAHUA;

* YCTAHOBWTE NpPOrpammHoe obecrneyeHne, ecan OHO He Bblo paHee YCTaHOB/NEHO;
npoueaypa yCTaHOBKM MPOrpaMmHOro obecneyeHuns onmcaHa B 4acTu |l pykoBoAacTBa No aKc-
nayatauumu;

* 3anycTuTe NporpammHoe obecnevyeHue;
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3 MoaroToBKa K pabote

BKAloYEHME UM BbIK/IIOYEHNE NUTAHUA BO3SMOXKHO B 1106011 MOMEHT
BpemeHu. [Npun BKAKOYEHMN NUTAHMA aHaAMU3aToOPa, NOAKIIOYEHHOIO
MpumeyaHue K KOMMNbIOTEPY, NporpammHoe obecrneyeHne nNpPoM3BOAUT 3arpysky
MUKponporpamm B npubop. [lo  OKOHYaHMKM  3arpyskKu
npnbansuTenbHo Yyepes 10 ceKyHa aHann3aTop roToB K paboTe.

® BblAEPKMTE aHANM3ATOP B TEYEHUE BPEMEHW YCTAaHOBAEHMA paboyero pexxunma.
BblkntoyeHmne aHanmnsaTopa:

® 33KpOoliTe NporpaMmHoe obecneyeHue;

® BbIK/IIOYNTE AHANN3ATOP, HaXKaB KHOMKY BbIK/AOYaTENA NUTAHUS;

* Npu HeobxoaANMMOCTH, pa3bepute cxemy U3MepPeHUn;

®* Nnpu HeO6XOp,VIMOCTVI, OTCOeEANHUTE aHA/IN3aTOP CHa4Yasla OT CEeTU IZIEKTPONNUTAHUA,
3aTeM OT KOMNbKOTEPA, Aasiee OT WNHbI 3alLUTHOIo 3a3em/ieHUA.
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4 MNopaaoK paboTbl

4.1 PacnonokeHne opraHoB yrnpasaeHuA

AHanusaTop uenen BeKTOpHbI S5045

H3MEpMTe}]bele nopTbl

pIiPANAR - S5045

NETWORK ANALYZER 9 kHz-4.5GHz

ORT1 500

/\+23dBm RF 35V DC Max Auoid Static Discharge CATI.  PORT2 50

BbikntovyaTens CBeToAnoAHbIN MHAMKATOP Knemma
nUTaHKA aKTMBHOrO nopra 3a3em/ieHuns

PucyHok 4.1 MNepeaHaa naHenb

Bbixopa, Bxog CoeauHuTenb ana
CUHXPOHU3AUUMU CUHXPOHM3AUMUKM NOAKNHOYEHUA NMUTAHUA

12908
(? \% Ext Tdg Out Ext i In Hﬂ]m“l”‘ 1.24 @

4 L
@- - @ Q
_J
USB 2.0 Paszbem Bxoa/Bbixog BHewHero  Knemma

ANA 3aMKa ONOpHOro reHepatopa 3a3emiaeHuA

PucyHoK 4.2 3aaHAA naHenb
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AHanusaTop uenei BeKTOPHbI S5048

M3MepHTe}'I bHblE NOPTbI

pIpiANAR  S5048

NETWORK ANALYZER 20kHz-4.8 GHz

ORT1500  /A\+23dBm RF 35V DC Max Auoid Static Discharge CATI  PORT2 50
—

P

BbikntouaTteno CBeToaAMOAHbIA MHANKATOP Knemma

MUTaHKWA dKTUBHOIO NOpPTa 3asemneHuA

PucyHok 4.3 MNepeaHAa naHenb

Bxopa/Bbixoa BHELWHEro Bxoa/Bbixog, Pasbem
OMNOPHOrO reHepaTopa CUHXPOHM3AUMKU  ANA 3aMKa

Hﬂ] ﬂ'.!lul el E 1‘|r c'===!Q @
f\ coovve
- vooeoe
g\ Jg o T OF

© 2000320555 @

USB 2.0 CoeanHutens gna Knemma
NOAKNIOYEHUA NUTAHUA 333eMeHus

PucyHok 4.4 3aaHAAa naHenb
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4 MNopsaok paboTbl

AHanusaTop uenen BeKTopHbIM S5065

N3mepuTtenbHblie NopThbl

pipiavAR S5065

NMETWORK ANALYZER 9 kHz-6.5 GHz

/1\+23dBm RF 35V DC Max Avoid Static Discharge CAT |

BbiKAlouaTenb CBeToaMoaHbIN MHOAMKATOP Knemma
nUTaHuA aKTMBHOIO NOpPTa 3a3emneHunn

PucyHok 4.5 lNMepegHAa naHenb

Beixog, Bxoa CoeguHuTENb ANA
CMHXPOHM3aUMKM CUHXPOHM3AUMM  MNOLKNHOYEHWA NMUTaHKUA

[ = : _ p——
7 ab 060

@-M_ . . \‘./ %

- o

—

S

USB 2.0 Pasbem Bxoa/Bbixog BHewHero  Knemma
ONS 3aMKa OMNOpPHOro reHepaTopa 3a3em/ieHud

PucyHok 4.6 3agHAsa naHenb
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4 MNopsaok paboTbl

AHanusaTop uenen BeKTopHbIA S5085

U3mepuTtensHblie NopThbl

pisiANAR  S5085

NETWORK ANALYZER 8 kHz-8.5 GHz

0QRT1 500 +23dBm RF 35V OC Max Avoid Static Discharg

— —
—

BbikAloYaTenb CBETOAMOAHbIN MHAMKATOP Knemma
nUTaHuA aKTMBHOro nopTa 3asemneHmnn

PucyHok 4.7 lNMepegHAa naHenb

Bbixopa, Bxog CoeauHuTeNb ANA
CUHXPOHMU3AUMK CUHXPOHM3AUMKM NOAKNOYEHUA NUTAHUA

r* D @ whw ofe mam W |Q
@M_ —.
= g

—

—_

USB 2.0 Paszbem Bxoa/Bbixog BHewHero  Knemma
ONS 3aMKa OMNOPHOro reHepaTopa 3as3em/ieHud

PucyHok 4.8 3aaHAA naHenb
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4 MNopsaok paboTbl

AHanunsaTop uener BeKTOpHbI S50180

M3mepuTenbHblie NOPThI

ppiajArR  S50180

AHATH3ATOP LLENEN BEKTOPHBIA 100 kMy-18 ITy

PORT1 500 ém dBm RF 35 V DG Max PORT 2 500
C|
BbikntovaTens CeeToanoaHbIi MHAWKATOP Knemma
NUTaHWUA aKTWMBHOro NopTta 3a3eMneHusn
PucyHok 4.9 MNepegHAaa naHenb
Knemma Buixon CoeauHnTENb ANA Paszbem
3a3emMNeHnA CUHXPOHU3ALUMKW MOAKNYEHWA NUTaHMA  AN1A 3aMKa
|
—
S50180  qoumerucn iz
L JHICE d |
Ext Trig Ref In/0ut 12!I}I3
In 10 MHz 244 I
i ()8 a5
. ﬁa
—
USB 2.0 Bxog, Bxoa/Bbixog, BHELIHero

CMHXPOHMU3aLMM  OMOPHOro reHepaTopa
bl

PucyHok 4.10 3agHAaAa naHenb
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4 MNopsaok paboTbl

AHanusaTop uenen BeKTopHbin S7530

M3mepmeanb|e nopTbl

pieiavag  S7530

NETWORK ANALYZER 20 kHz-3.0GHz

BbiknoyaTenb CeBeToaMoOAHbIN UHOMKATOR Knemma
NUTaHUA aKTMBHOro nopra 3asemeHus

PucyHok 4.11 MNepegHAaa naHenb

Bxoa/Bbix0a BHELIHErO Bxoa/Bbixoa, Pa3bem
OMOPHOrO reHepaTopa CUHXPOHM3aUMKW  A1A 3aMKa

Ref I§/0ut Extlfrig 1 unc"" ]
10ffiHz "'! @
(L L 4L Ld
L 444 L4
g g h Y
@ vove.’ O
N et

USB 2.0 CoeauHutens ans Knemma
NOAKNOYEHUA NUTAHUA 3a3emeHus

PucyHok 4.12 3agHAA naHenb
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4 MNopsaok paboTbl

4.2 NepepHAA naHenb

N3mepuTtenbHble NOPTbl CO CBETOANOAHBIMU NHANKATOPaAMM

—_— N3meputenoHble  MNOpPTbl  CAYXKAT  AAA  NOAKNOYEHMUA
nccnenyemoro ycTpomncTea. MameputenbHbii NOPT BbICTyNaeT
KaK B KauyecTse MCTOYHMKA MCcNbITaTeNbHOIO

PaZAMOYaCTOTHOIO CUrHana, TakK M B KayecTBe NPUEMHMKA
CUrHana oT uccieyemoro yCTponcTaa.

MpM NOAKNKYEHUMM K OAHOMY WIMEPUTENbHOMY MOpPTY
BO3MOXHO M3MEPEHME  XapPaKTEpPUCTUK  OTparKeHusA
nccneayemoro ycTpoincTaa.

MpyY  NOAKAYEHUN K AOBYM W3MEPUTENbHbIM MOpTam
BO3MOMHO  M3MepeHMe BCeX 3/IEeMEHTOB  MaTpuLbl
S-napameTpoB UCCAeAyeMOro ABYXNOPTOBOIO YCTPOMCTBA.

O

CBeToaAMOAHbIN  MHAMKATOP  CAYKMT  AN8  MHAMKAUWUK
MpumeyaHue U3MEpPUTENbHOTO MNOPTA, KOTOPbIM ABAAETCA WMCTOYHUKOM
pPaAno4acTOTHOrO CUrHana.

MpeBbilleHMe  MaKCMManbHOM  BXOAHOW  MOLLHOCTU
PaZAMOYaCTOTHOIO CUTHaNA UM MAKCMMA/IbHOTO MOCTOAHHOTO
Hanps)KeHWs, YKasaHHbIX Ha nepeaHen MNaHenu, MOoXKeT
NPUBECTU K BbIXOAY aHann3aTopa u3 CTpos.

BHumaHMe!

BblkntoyaTenb NUTaHUA

|

Bbikntoyatenb NMNTaHUA CNYyXKUT anAa
BK/IIOYEHUA / BbIK/TIOYEHUNA MNUTAHNA aHa/IU3aTOpPa.

BK/loYEeHME UK BbIKAKOYEHME NMUTAHMA BO3MOXKHO B /060N
w MOMEHT BpemeHun. Mpu BKAKYEHUN NMUTAHMUA aHANN3aTOPa,
NOAKNOYEHHOIO K KOMMbIOTEPY, NpOrpammHoe obecnevyeHune
NpPou3BOAMT 3arpy3Ky MuKponporpamm B npubop. Mo
OKOHYaHWUKM 3arpy3kun npubnamsmtencHo yepes 10 cekyHA
aHa/n3aTop roTos K pabore.

Mpu nepBOM BKAOYEHUW aABTOMATUYECKM BbIMONHAETCA
npoueaypa ycTaHoBKM gparisepa USB. YcTaHOBKa gpaliBepa
MpumeyaHune noapo6bHo onucaHa B YacTu |l pykoBoACTBa MO 3KCN/yaTauuu.
Mpoueaypa yCTaHOBKM ApaliBepa MoXKeT notpeboBaTbcs Ha
HEKOTOPbIX KOMMblOTEPAX NPU n3meHeHnn nopta USB.
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Knemma 3asemneHus

4.3 3aaHAA naHenb

USB 2.0

4 MNopsaok paboTbl

Knemma mcnonb3syetca Ana 3asemneHus.

Ons npeaoTBpaLLeHua noBpexaeHus oT
3NEeKTPOCTAaTUYECKOrO paspaga cneayeTt CoeguHUTb Knemmy
3a3eM/IeHMs HA Kopnyce aHanu3atopa C  KOpMycom
nccneayemoro ycTpoiicTaa.

CoeanHuTeNnb Ans NOAKNOYEHMA Npubopa K BHELWHemy
ynpaBAaoLWwemy KOMNbOTepY.

Pa3bem BHellHero / BHyTpeHHero onopHoro reHepaTtopa 10 Mly,

Ref In/0Out
10MHz

I

Bxoa 4onAa NOAKNOYEHMA BHELWHEero ONOPHOro reHepartopa,
obecneymBatoLLEro CMHXPOHHYO paboTy Bcex y3108 1 610K0B
npubopa. YactoTta BHellIHero onopHoro reHepartopa 10 Mrly,

Bbixo4 ANA NOAKNIOYEHMA K BHYTPEHHEMY OMOPHOMY
reHepaTopy QANA CO34aHUSA eOuMHOM  LWKaibl BPEMEHU
(BpeMEHHOW CMHXPOHM3ALMN) PAa3INYHbIX YCTPOCTB.

Bbixo4, MOXKeT MCNOoNb30BaTbCA ANA KOHTPONA MapameTpoB
CUrHana  BHYTPEHHEro OMOPHOro  reHepaTtopa  nNpwu
NPOBeAEeHNN [UATHOCTUKM, TEXHUYECKOTo OBCayKMBaHUSA
AWM peMoHTa. YacToTa BHYTPEHHEro OMOPHOro reHepaTopa
10 MTw,
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4 MNopsaok paboTbl

Bxoa, cMHXpOHM3aunn

Ext Trig

©

P PO

Ext Trig In

&

BbIxo4, CMHXPOHM3aLUMK

Ext Trig

P PO

Ext Trig Out

Bxoa, «Ext Trig» / «Ext Trig In» cnyXuT AN noAKAo4YeHuA
MCTOYHWKA CMFHaa BHeLWHero 3anycka. CMHXpPOHU3aumMa unm
3anyck npubopa BO3MOMKEH MO Pas3/IMYHbIM COOLITUAM,
nepeyncaeHHbIM B NporpaMmMHom obecneyeHuu.

Bbixoa, «Ext Trign / «Ext Trig Out» npeaHasHayeH pgns
OpPraHu3auMM  CUHXPOHHOM  paboTbl C  BHELWHUMMU
ycTporictBamu. [Npubop no3BonseT BblAABATb CUIHaNbI
CUHXPOHU3aLMK, CBA3AHHbIE C PA3/IMYHbIMU COBbLITUAMMU, B
3aBUCMMOCTU OT HaCTPOEK.

COG,CI,VIHMTeﬂb ANnAa NOAKNHYEHNA BHELWIHETO 610Ka NUTaAHKUA

BHMMmaHMe!
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Pasbem npeaHasHayeH Ans NOAKAOYEHMA BHelWHero 6/10Ka,
obecneumBalowero Ha pasbeme MUTAHUA aHanmMsaTopa
HanpAXeHne NoCTOAHHOro Toka oT 9 B (uam ot 11 B) ao 15 B.
B KauecTBe UCTOYHMKA NUTAHUA TAKXKe MOXKHO MCMNOJ1b30BaTb
aKKYMynATOpPHYto 6aTapeto nam 6opToByto ceTb aBTOMObMAA
yepes COOTBETCTBYHOLWMN Kabenb NUTaHUA.

B 9KCTpeHHbIX CcUTyauuax, C Ueabld NpeaoTBpalLeHua
NMOPA*KEHUA INEKTPUYECKMM TOKOM UAM  ANA  APYrux
aHaANOTMYHbIX Uenen cnepyet BblAEPHYTb BHELWHWN 610K
NMUTaHMA U3 CETEBOM PO3ETKM WAM U3 PO3ETKU Ha 3agHeM
naHenu npubopa.

3anpewiaeTca NPoM3BOANUTb COEANHEHNE UK Pa3beaNHEHNE
Kabens NUTaHMA Npu BKAKOYEHHOM aHann3aTope.



4 MNopsaok paboTbl

Pasbem ana KeHCMHITOHCKOro 3amka

PasbeM npeaHa3HayeH AN  3aKpeniaeHua B Hero
cneunanbHOro MeTanIn3npPoBaHHOro LHypa. BTopoli KoHel,
LHYpa KPenuTca K CTauuMoHapHOMYy npeamety ANs
obecneyeHuna 6e3onacHOCTH.

re o0 Ona  obecnedyeHns  anektpobesonacHocTM  cieayet
NOAK/IOYUTL KNEMMY 33a3€MJIEHWA HA KOpMyce aHasu3aTopa
K LUKMHE 3aLMTHOIO 3a3eM/IEHMS.

4.4 NMopAaoK NpoBeAeHNs USMepPEHNIM

YnpaBneHne aHann3aTopamMu OCYLLECTBAAETCA NPOrpaMmMHbIM obecneyeHnem, YCTaHOBNEH-
HbIM Ha BHELLHWIA KOMNbIOTEP.

MporpammHoe obecneyeHne MMeeT LUMPOKMIA Habop GyHKUKUIA, 0bneryatowmx NnpoLecc nsme-
peHun: 6onblloe KONMYeCcTBO OA4HOBPEMEHHO oTobpaKaembix rpapuKoB, pa3BuTas MapKep-
Has cucTema A/19 MOUCKA HYXKHbIX 3HAaYeHW NO 3a4aHHOMY KPUTEpPUIO, AOMYCKOBbIA KOH-
TPO/iIb, MaTeMaTMUecKas MU cTaTucTmyeckas obpaboTka, pMabTpauUmnsa, COXPaHEHME M BOCCTa-
HOB/IEHWE W3MEPEHHbIX AAHHbIX M HaCTPOMKM OpraHoB ynpaBaeHuda. PeanunsosaHa nog-
AEeprKa creayowmx pexxMmoB paboTbl: ynpaBieHUe 3anyCKoM pas3BepTKU, U3MEPEHUEe U
oTOOpaxKeHne HanpPAKeHUA NOCTOSIHHOIO TOKa CUHXPOHHO C pPa3BepTKOM Mo YacToTe, Npeob-
pasoBaHWe MMMeAaHca, UCKAOYEeHME UK BCTPanBaHME LLenn U BpeMeHHasn cenekums.

MopsafoK NPOBeAEHUA U3MEPEHWUI, BKAOYAA NONHOE onuMcaHue mogenn owmnbok npubopa,
YCTAHOBKY MapameTpoB, ONUCaHMe CONYTCTBYIOLLUX CXEM M3MEPEHUI U KaAMBPOBKM, 0Tobpa-
YKeHWe pe3ynbTaToB B Pa3/iMyHbIX popmaTax, npuseseHbl B 4actu || pykoBoACTBaA NO 3KCNAya-
Tauum.

[Ona npoaneHva cpoka cayxbbl npubopa pekomeHayeTcs
noAKNo4YaTb YCTPOWCTBA K MOPTaM aHanusaTopa, MCnonb3ys
n3mepuTenbHble Kabenn n nepexogpl (nepexoabl He MOKasaHbl Ha
CXeMax U3MepeHni).

3ararmeaHue COG,CI,VIHMTeﬂeH cnegyetr BbINONHATL C NOMOLWbHO
TAPUPOBAHHOIO K/t04a C HOPMUPOBAHHbIM 3HAYEHUNEM KPYTALLETO
MOMEHTA.

77



4 MNopsaok paboTbl

OCHOBHbIe PeXXnmbl U3MepPEHUI

S-napameTpbl

MNapameTpbl YCTPONCTB C NEPEHOCOM YACTOThI

AHanu3 u dunbTpauma Bo BpemeHHoM obaactu

cDyHKLI,MOHaI'IbeIe BO3MOXKHOCTH

A6CONOTHAA MOLLHOCTb

JIMHEeMHOCTb aMNANTYAHOMN XapaKTepPUCTUKM

UmnenaHc

[oBepuTenbHblit TECT

CuHXpoHM3aUMA

ABTOMaTM3aLUA

Bce pexxnmbl M3amepeHuii U GyHKLUMOHANbHbIE BO3MOXKHOCTM NoApo6HO NpeacTaB/eHbl B Ya-
ctu |l pyKoBOACTBA NO 3KCMIyaTaLMK.

Ha PUCyHKax npueeaeHbl TUNU4YHbIE CXEMDbI M3MepeHVIl7I B COOTBETCTBUU C Bbl6paHHbIM pexu-
MOM.
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S-napameTpol

co o
L

1 — NamepuTtenvHbI Kabenb
2 — Niccneayemoe yCcTpoOMCTBO

KoadduumeHT oTpakeHMs og4HONOPTOBOrO YCTPOMCTBA

/1 2 1
El o

1 — N3amepuTenbHble Kabenu
2 — Nccnepgyemoe yCcTpOMCTBO

OAHOBpeMeHHOE M3MepeHNeE YeTblipex aNeMEHTOB MaTpPULbI
pacceaHnAa ABYXNOPTOBOro yCTpOVICTBa 3a O4HO NoAKNKYEHUE.
N3meHeHne HanpasaeHNA 30HANPOBAaHUA UCNbITAaTENbHOIO CUT-

Ha/la OCYLW,eCTBNAETCA BCTPOEHHbIM NepeKkaoYyaTeem

4 MNopsaok paboTbl

M3mepeHune
S-napameTpbl
dopmart
Amnn nor

Amnn nnuH

KCBH
dasa
®a3a>180
B3
Pean n MHUm

Monap
Bosbn
AHanu3
dneKTpuyeckas
3a4epKKa
CmeleHune ¢dasbl

MNpeobpa3oBaHue
nMmneaaHca

MNpeobpa3oBaHue
napameTpos (Z, Y,
nHBepcua S)

UckntoyeHune uenm
BcTpanBaHume uenu

BpemeHHas obnactb
DyHKUNU

CraTucTMKa

Monoca
NponycKkaHma

HepaBHOMepHOCTb

MapameTpbl GUNbTPA

79



4 MNopsaok paboTbl

N3mepeHuna c nepeHOCOM YacToTbl

N3mepeHune
S-napameTpbl

o o cospomuer
npeobpasoBaHus
lpynnosoe Bpems
3anasgblBaHuA

l\ HcknroueHue nenu /1
= 2 3 4
/ \

1 — NamepuTtenbHble Kabenu
2 — [lonoNHUTENbHBIN CMecuTenb
3 — dunbTp, 4 — ccnepyemoe yCTpPoOMCTBO
5 — ICTOYHUMK curHana (reHepaTop)

M3mepeHne napameTpoB cmecuTens. B kKayecTse retepoanHa
MCNONb3YeTCA BHELWHNIN UCTOYHMK CUTHaNa

80



BpemeHHan obnactb

1 — NamepuTenbHblii Kabenb
2 — AHTEHHa

PasgeneHne cMrHanoB BO BpeMeHHOM 061acTu ¢ nocneaytouen
cenekumnen

Kosdduiuent
oTpaxeHus, 1b

YactoTtHas
0071aCTh

]
=

0 Yacrora, I'11 20

Bpemennas
© 00macTh

il

0 400
Paccroanne, MM

HmmnynscHas
XapaKkTepHCTHKA

PacyeT UMNYNbCHOM XapaKTEPUCTUKM LEenm

4 MNopsaok paboTbl

M3mepeHune

Z-npeobpasoBaHue
AaHHbIX U3
YyacToTHOM obnacTu
npeaBapuUTeNbHO
YMHOXEHHbIX Ha
dYHKUMIO OKHa

OyHKUUM
Tun

npeobpasoBaHus:

pexunm
paguocurHana,

pexunm
BMA,E0CUTHANa

CeneKkumnsa
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7 NMpoeepka paboTocnocobHocTH

5 Kannbposka

AHanuzaTopbl S5045, S5065, S5085, S5048, S7530 He BHeceHbl B rocyAapCTBEHHbIN peecTp
cpencTs namepeHui. Ona noaTBEPKAEHUA NX HOPMUPYEMBIX METPOIOTMYECKUX XapaKTepu-
CTUK MOXEeT MCNOoNb30BaTbCA Kannbposka. Kannbposka ocylectenaetca B 406p0BOAbLHOM
nopagke s coorsetctsmn ¢ M 3411-2013 uan MHbIM HOPMATUBHbBIM AOKYMEHTOM, ONUCHIBA-
IOLLLMM NOCNeA0BaTENbHOCTb AENCTBUI ANA NPOBEPKM NapameTpoB npmubopos ¢ Tpebyemon
TOYHOCTbIO.

6 MNosepKa

lMoBepKa OCyLLECTBAAETCA B COOTBETCTBUM C MeTOAMKOM noBepkn — PT-MI1-7897-441-2021
«I'CW. AHanun3aTtopbl uenen BekTopHble S50180. MeToanKa NoOBEpPKU».

MeToanKa noBepkn paspaboTaHa ¢ y4ETOM TpeboBaHWUN U PEKOMEHAAUNN, NPUBEAEHHDbIX B
MW 3411-2013.

MoBepKa NPOM3BOANTCA aKKPeAMTOBAaHHbIMKW B YCTaHOB/NIEHHOM nopaaKe B obnactu obecne-
YeHMA eaNHCTBA U3MEPEHUI IOPULNYECKUMUN NMLAMU U UHAUBUAYANbHbIMU NPEeANPUHUMA-
TEeNAMM.

OnpepeneHne NOrPewHOCTM U3MepeHun moayna u  ¢asbl
KO3pdMUMEHTOB Nepesaynm W OTParKeEHWA ANA aHA/NN3ATOPOB B
BO/IHOBOZE C CEYEHUEM, OTIMYAIOLMMCA OT €ro U3MEPUTENbHbIX
nopToB, CieayeT NPoBOAUTL B cooTBeTcTBumn ¢ MU 3411-2013.

Ecnv BblYMC/IEHHDbIE MOrPELHOCTU M3MEPEHUI moayns u  dasbl
KO3pDMUMEHTOB nepefauyn U OTPaAKEHMA MeHblle 3HayYeHun,
NpuBeAEHHbIX B HACTOALLEM PYKOBOACTBE MO 3KCNAyaTauuuM B
pasgene «TexHUYECKME XapPaKTEPUCTUKMY», TO 3a MOrPeLHOCTb
U3MepeHnn cnepyet MNpPUHATb YKasaHHyD B pyKosBoacTee. B
06paTHOM C/ly4ae HY)KHO WMCNONb30BaTb PACCYMTaHHbIE COrNACHO
MW 3411-2013 3Ha4yeHMA NOrpPeLLIHOCTEN.

[na BbINONHEHUA U3MEPEHMIN COCTAaB aHA/IM3aTOPOB A0/KeH OblTb
OOMNONHEH KOMMIEKTOM W3MepUTEe/IbHbIX Mepexoaos M Habopom
KaNnMbpoBoUHbIX mep (Habopom mep KoaddMUMEHTOB nepeaaun u
OTPAXKEeHMUA) C COEANHUTENAMMN B HOBOM TUME BONHOBOAA.

[1NA BbINONHEHUA NOBEPKU B NOYaBTOMaTUYECKOM PEXMME C BO3MOXKHOCTbIO NPOTOKOAUPO-
BaHUA Pe3yNbTaTOB M3MepPeHUit HeobXxoAMMO MCNONb30BaTb NporpaMmHoe obecnevyeHue
«VNA Performance Test».
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8 TexHuuyeckoe obcnyRunBaHue

VNA Performance Test

B nporpammHom obecneyeHun VNA Performance Test
MCMNONb30BaHbl PaCNPOCTPAHEHHbIE N MPOCTbIE peLleHns -
KHOMKW, nona ana seBoaa, Tabanubl v rpadmkn. Hanmuue
BCTPOEHHOM  MHCTPYKUMW  NO3BONAET  BbINOJHUTb
nposepky 6e3 obpaweHMa K pPyKoBOACTBaM MO
aKcnayaTauMnm MAN  UHbIM  AOKymeHTam. Chny4yaliHble
OENCcTBMA NONb30BaTeNA He nNpuBeayT K  yTpaTe
pe3ynbTaToB M3MepeHUit unm cboto B paboTe.

MpocToTa 1 HageXHOCTb

CHU)KaeTCcA CymmapHoOe BpemA MNpoBepKM npubopa u
TpeboBaHMA K KBanndMKaumm nepcoHana. CnoxHble
MaTemaTmyeckue BblUMCNEHMA BbINONHAOTCA
aBTOMaTMyecKkmn H6e3 yyacTusa nonb3oBaTtens.

9¢pdeKTUBHOCTb

dopma npeacTaBNeHUA pPe3yNbTaTOB YHMBEPCA/IbHAA M
YHMBEpPCaNbHOCTb COOTBETCTBYET  pPEKOMEHZAUMAM  MEKAYHapOAHbIX
AOKYMEHTOB MO METPO/IOTUN.

3a npoBepKky npubopoB OAHOrO TMNA OTBEYaeT
NPOrpaMmHbI MOAY/b C HABOPOM TECTOB U MHCTPYKLUNA.

MnatdopmeHHOCTb Kaxablt mogynb obnagaer obwmmmn yepTamm: BHELLHUN
BWA, OCHOBHble QYHKUMM M YNPaBAAIOWME I1EMEHTHI,
cnpaBsKa.

Hue npmnBeaeH nepeyeHb onepaLmin, KOTopble caegyeT BbINONHUTb NPW NoBepke npmnbopa.

MNposepKa BHelWHero Bmaa

MpoBepKa NPUCOEANHUTENbHbIX Pa3MepOoB

Onpep,eneHme OTHOCUTENbHOM norpewHoOCTN YCTaHOBKKM 4aCTOTbl BbIXOAHOIO CUrHana

OnpepeneHne OTHOCUTENbHON NOTPELIHOCTU YCTAHOBKM YPOBHA BbIXOAHOW MOLLHOCTH

OnpeaeneHue cpefiHero KBaApaTUYeCKoro OTKI0HEHMA TPacchl

MpoBepKa ypoBHA COBCTBEHHOIO LYMa NPUEMHMKOB

OnpeaeneHne HECKOPPEKTUPOBAHHbIX NapameTpoB

OnpepeneHne abcoNtOTHOM MOrpPeLHOCTU u3mepeHnn moayns u ¢asbl KoappMUMEHTOB
OTparkeHuA 1 nepegaym

[na onpegeneHna NOrpeLwHoCcTM namepeHnin moayna n ¢asol KOIPPUUMEHTOB Nepesayn u
OTPaXKeHMA A0NYCKaeTCA UCMO/Ib30BaTb KaK KOMMJ/IEKCHYIO MPOBEPKY, TaK U NMO3/IEMEHTHYIO.
KomnnekcHasa npoBepKka OCHOBaHa Ha NpMMeHeHUn Habopos mep, coaepKaLLMX paccornaco-
BaHHY0 25 Q AMHUIO Nepenayn, B Ka4ecTBe Mepbl OTPaXKEHUA WA NOJIHOTO CONPOTUBNEHUSA,
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8 TexHuuyeckoe obcnyRunBaHue

n atreHtoatopbl 20 u 50 ab. MNoanemeHTHaa NpoBepKa BbINOJHAETCA B COOTBETCTBUU C
MW 3411-2013 n ocHoBaHa Ha MeToAe CpaBHEHUA KanMbpoBOK, UCMOJIb30BaHUE KOTOPOro
TpebyeT HaMYMA 3TaIOHHOTO CPeaCcTBa KaIMBPOBKM C U3BECTHbIMW METPOJIOFMYECKMMM Xa-
PaKTEpPUCTUKaMN.

7 MpoBepkKa paboTocnocobHocTH
MNpoBepKa BbINOAHAETCA C NOMOLLbIO NporpammHoro obecnevyeHms «VNA Performance Test»

B NOJIYaBTOMaTUYECKOM PEXKMME C BO3MOXKHOCTbIO MPOTOKO/IMPOBAHUA PE3ynbTaToB U3mepe-
HUN.
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8 TexHuuyeckoe obcnyKmnBaHue

8.1 BeegeHue

HaCTOﬂU.LMVI pa3aen yCraHaB/anMBaET NOPALOOK U NpaBuia TEXHUYECKOTO O6C11y)+(MBaHVIF| aHann-
3aTOpa, BbINO/ZIHEHNE KOTOPbIX obecneunBaet NOCTOAHHYIO TOTOBHOCTb an6opa K pa60Te.

TexHnyeckoe obCnyKMBaHUE 3aKN0YaeTca B NOALEPKAHUM annapaTypbl B paboyem cocTon-
HUK, B PEFYIAPHOM KOHTPOJIE TEXHUYECKUX XapPaKTEPUCTUK NyTeM NpoBeaeHUs NPoPUNaKTU-
YeCcKMx paboT M KOHTPO/IbHbIX MPOBEPOK.

8.2 MNopsaaokK npoBeaeHUA TEXHUYECKOTo 06CNyKUBAHMUA

Mepea npoBeaeHUEM TEXHUYECKOTO 06CNYKMBAHUA cneayeT No4roTOBUTb HEOOXOANMbBIN UH-
CTPYMEHT, NPUHAANEKHOCTU U MaTepuanbl: NMUHUET, OTBEPTKY, MATKYIO KUCTb, CIUPT 3TUNO-
Bbl PEKTUPUKOBAHHDLIN, BETOWb, 6A3b, Map/to.

MpY HENOCPeACTBEHHOM MCMNO/Ib30BAHUM NPUBOPA MO HAa3HAYEHMIO MPOBOAATCA caeaytolme
BMAbI 06CNYKMBAHUA:
® KOHTPO/IbHbIN ocMmoTp (KO);

® TexHu4yeckoe obcnyxmsanue 2 (TO-2).
Mpu KpaTKoBpeMeHHOM xpaHeHuu (ao 1 roaa) nposoautcs KO.
Mpw anuTenbHom xpaHeHun (bonee 1 roga) nposogAaTca:

® TexHn4Yeckoe obcnyxmsanue 1 npu xpaHeHun (TO-1x);

® TexHu4eckoe obcnyxumBaHme 2 npu xpaHeHnn (TO-2x).
MpY KOHTPONIBHOM OCMOTPE OCYLLECTBAOTCA:

® NpoBepKa KOMMNNEKTHOCTH;

® BHELWHWI OCMOTP A1 MPOBEPKM OTCYTCTBUA MEXaHUUYECKUX NOBPEXKAEHUM, LENOCT-
HOCTU M30NSALMOHHBIX M 1aKOKPACOUYHbIX NOKPbLITUI; MCNPABHOCTM COEAMHUTEbHBIX MPOBO-
0B, BHELHero 610Ka NUTaHKUSA, 3a3eMNEHNSA.

TO-2 BKAKOYaeT B ceba:

® KOHTPO/IbHbI OCMOTP;

* nNpoBepKy GYHKUMOHUPOBaHUA Npubopa (NpoBoAMTCA NPWU NOATOTOBKE K UCNONb30-
BaHMIO MO HAa3HAYEHWUIO);

® NPOTUPKY KOHTAKTOB 3/IEKTPUYECKMX PA3bEMOB M BbICOKOYACTOTHbIX COeAUHUTENEN;
® NPOBEPKY NPABUIbHOCTM BEAEHUA IKCNIYyaTaLMOHHOM AOKYMEHTaUmu;

* nposepKy paboTocnocobHOCTM OTAENbHbIX Y3/10B U 6/10KOB;
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8 TexHuuyeckoe obcnyRunBaHue

TO-2 coBmelLaeTca ¢ KaMbpoBKOW (NOBEPKOI) M NPOBOAUTCA NPU NOCTAHOBKE Ha A/IUTE/b-
HOe XpaHeHMe 1 BKAoYaeT B cebs:

® BCKPbITUE KPbILWKK NPUBOPa 1 BbINONHEHWE CAeayoWmMX NPodUIaKTUYECKUX paborT:
- yAaneHue Nbinu CTpyen CKaToro BO3ayxa;

- NPOBEPKY KpenieHua y3/10B, COCTOAHUSA Naek;

® YCTAaHOBKY KPbILLKW;

* NpoBeZeHMEe KaMBPOBKMU UM MOBEPKU (MPOBEPKM METPOSIOTMYECKMX XapaKTepu-
CTUK);

* yNaKoBKy npubopa.
TO-1x nposoantca 1 pa3 B roa, v BKAOYaeT B cebs:

* NPOBEPKY HaMUMUA Npnbopa Ha MecTe XPaHEHUS;
* NpoBeZeHMe BHELIHErO OCMOTPa COCTOAHUA YNAKOBKK;
® NPOBEPKY COCTOAHUA YYETA U YCIOBUIN XPaHEHUS;

® NPOBEPKY NPaBUNbHOCTU BEAEHMA IKCMNYaTaUMOHHOM AOKYMEHTALUMN.
TO-2x BbinosiHseTca 1 pa3 B 5 neT 1 BKAtOYaeT B cebs:

e gce onepaunun TO-1x;

® KaMBPOBKY MU NOBEPKY (MPOBEPKY METPONOTMYECKMX XapPaKTEPUCTUK);
* ynaKoBKy npmbopa;

® MPOBEPKY COCTOAHMA IKCNAYATALNOHHOM AOKYMEHTaLMW;

® OTMeTKY B Gopmynape O BbIMNOJIHEHHbIX paboTax.
KoHTpONb 1 NpodUNaKTUKa SINEKTPUYECKMX KOHTAKTOB BK/IKOYAET C/ieAyioLine onepauum:

® NPOBEPKY TEXHMYECKOMN MPOYHOCTU, 3a4e/IKM PAa3bEMOB, CETEBbIX BMU/IOK, HAKOHEY-
HMKOB Ha BCeX Kabensax u WHypax, TECTUPOBaHME NPOBOAMMOCTM COOTBETCTBYHOLMX KOHTAK-
TOB, pa3bemoB, Kabene;

® NPOBEPKY KAYecTBa Pa3beMHbIX COeANHEHUI (COCTOAHUE pe3bbbl, BO3MOXKHOCTb U
yA06CTBO 3aBUHYMBAHMA B Pe3bOOBbIX Pa3beMax).

B cnyyae Heya0BNETBOPUTE/bHbBIX PE3YbTAaTOB MPOBEPKU NPUHATL COOTBETCTBYHOLME MEPDI
MO PEMOHTY, 33a4€/Ke, 3aTAKKE COeANHUTENEN U KOHTAKTHbIX YCTPOMCTB.

KOHTpONb KayecTBa MOHTaXa NpPoBOAAT MYyTEM BHELIHEr0o OCMOTPA KOHTaKTa C MUHUMaNbHOM
pa3bopKOoM YCTPOMCTB, MyTEM CHATUA KPbIWEK, NaHeNel; NPU 3TOM KOHTPOAMPYIOT KayecTBo
naek. Heobxoaumo cobntogaTb Mepbl 3aLLMTbl MONYNPOBOAHUKOBbIX 3/1EMEHTOB OT CTaTuye-
CKOTo 3/1eKTpMYecTBa.

MpodunakTnyeckne paboTbl BbIMOAHAT C MUHUMANAbHO HeobXxoaMmol pa3bopKoit y3noB,
TPaAKTOB, PAaCCTbIKOBKOW COeANHUTENEN.
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8 TexHuuyeckoe obcnyRunBaHue

KoHTaKTHble MOBEPXHOCTU BbICOKOYACTOTHbLIX COEAUMHUTENIE MPOTUPAOT B COOTBETCTBUM C
pasgenom 3.4.
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9 TeKyLNN PEMOHT

Mpn NnonomKke aHanmM3aTopa AOMYCKAETCA TO/IbKO TEKyWMn GUPMEHHbIN PEMOHT, 1Mbo pe-
MOHT, KOTOPbIN OCYLLECTBAAIOT NPeANnpUaTUA, UMetoLMe COOTBETCTBYIOLLYIO nLeH3uto. Me-
TOA, PEMOHTA — 06€3/IMUYEHHDbI.

3anpewaetca HapywaTb 3aWuTHble NAoM6bl, NPOU3BOAUTH
CaMOCTOATE/IbHbI PEMOHT.

PeMOHT, BbINOMHAEMbIN ANA obecneyeHUa WAM BOCCTAaHOB/EHUSA
paboTocnocobHocT npubopa M cocToAwWMi B 3ameHe u (1awm)
BOCCTAHOB/IEHWUM OTAE/bHbIX YaCTeMN.

Tekywmm
PEeMOHT

MeToa pemMoHTa, NP KOTOPOM He COXpPaHAETCA MPUHAONENKHOCTb
BOCCTAHOB/IEHHbIX  COCTaBHbIX YacTelM K  onpeaeneHHoOMmy
aKk3emnasapy npmbopa.

0Ob6e3nnyeHHbIN
MmeToa,

10 XpaHeHune

AHanunsaTopbl 40 BBEeAEHWUA B SKCN/IyaTaLUIO AOMKHbI XPaHUTLCA B YNaKOBKe Npeanpuatmua —
M3roToBUTENS NPU TEMMepPaType oKpyKatowero sosayxa ot 0 go natoc 40 °C M OTHOCUTENIbHOM
BnaxkHocTn Ao 80 % (npu TemnepaType natoc 25 °C).

XpaHeHune npubopa 6e3 ynakoBKM creayeT NpPou3BOAMTb NPU TEMNepaType OKPYKAOLWEro
Bo3ayxa oT natoc 10 go natoc 35 °C M oTHoCcUTeNbHOM BnaxkHocTu Ao 80 % (npu Temnepatype
nntoc 25 °C).

B nomeleHUAX Ana XpaHeHUsa codepraHue Mblan, NapoB KUCAOT U WenoYen, arpeccmMBHbIX

rasoB W ApYrux BpeaHbIX NpuUmecei, Bbi3blBatoWMX KOPPO3UIO, HE A0KHO NPEBbILWATh CoOAep-
*KaHMe Koppo3niMHoe — akTUBHbIX areHToB aas atmocdepbl TMNa 1 no FOCT 15150-69.
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11 TpaHcnopTupoBaHue

MorpysKa 1 Bbirpy3ka ynakoBaHHbIX aHa/IM3aTOPOB A0/IXKHbl NPOBOANUTLCA aKKYPaTHO, UCKIO-
Yyas yaapbl U NOBPEXAEHUA YNAaKOBKW. Mpu TpaHCNOPTUPOBaHMM NpMbOpPLI CneayeT yCcTaHaB-
IMBaTb COTNAaCHO HaHECEeHHbIM Ha YNaKoBKe 3HaKam. He aonyckaeTcs KaHToBaHWeE Npubopos.

TpaHCNOPTUPOBKA aHA/IM3aTOPOB OCYLLLECTBAAETCA B 3aKPbITbIX TPAHCMOPTHbIX CPEACTBAX /t0-
60ro BMAa B CNeAyHoLLUX YCIOBUAX:

* TemnepaTtypa oKpyrKatowero sosayxa ot mmHyc 50 °C go 70 °C;
® OTHOCUTENbHasA BNa*KHOCTb Bo3ayxa npu 30 °C He 6onee 95 %;
e aTMmochepHoe aasneHne ot 70,0 o 106,7 KMa (o1 537 ao 800 mm pT. CT.).

Mpubopbl paspeluaeTcs TPAHCMNOPTUPOBATL B YNaKOBAaHHOM BUAE B YC/I0BUAX, UCKAOYAIOLLMX
BHeLLHMe BO34eNCTBUSA, CNOCOBHbIE BbI3BaTb MEXaHUYECKNE MOBPENKAEHMUA UAN HAPYLINUTD Lie-
NIOCTHOCTb YMaKOBKK B MyTU CNeA0BaHUs.

Tptombl Cy0B, Ky30Ba aBTOMObGMNEN, UCNOIb3yeMble ANA NePeBO3KM, He AO0/IXKHbI COAEPKATb
MapoB KMC/OT W LLLEN0YEN, arpeccuBHbIX ra3oB U APYrMX BPeAHbIX NPUMECEN, Bbi3biBatOLLUX
Koppo3uto.

Mpw TPaHCNOPTMPOBAHUM CaMOIETOM NPUBOPLI AOKHbI ObITb Pa3MELLLEHbI B OTaNIMBAaEMbIX
repMeTU3NPOBaAHHbIX OTCEKAX.
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