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BBEJIEHUE

Hacrositmee pyKOBOJICTBO MO SKCIUTyaTalldd TNpPEAHA3HAYEHO IS TOSCHEHHs TNPHHIMIA
NEUCTBHS PyHOpa U3MEPUTETHFHOTO MUPOKOIOIOCHOTO, buopToronansHoro [16-125 u ycranaBnuBaer
MOPSAZIOK €ro SKCIUTYaTalluy U MOBEPKU.

I[Ipu  mpoBeAeHWM  HM3MEpPEHM  WJIM  HCIOJNb30BaHUM  pyHopa  HM3MEpPUTEIBHOTO
IIMPOKOIIOJIOCHOTO, OuopToroHansHoro [16-125 B xauecTBe mepenaromiero ycrpoicTBa HE0OX0IuMO
coOmoarh npaBuiia TeXHUKU Oe3omacHocTH mpu padote ¢ CBY - m3nyuenusimu. CBY - uznyueHus
MOTYT MPEACTaBIATh OMACHOCTD JIJIs )KU3HU U 3/I0POBbS YETIOBEKA.

[Tpu n3ydenun u paboTe ¢ pynopoM HU3MEPUTEIBHBIM IIHUPOKOTOIOCHBIM OHOPTOrOHAIBHBIM
[16-125 cnenyer pykoBoacTBoBathesi  (opmymspom  KHIIP.464653.015 ®O, nacrosmum
PYKOBOJICTBOM TIO 3KCIUTyaTaluy, IpaMKoOM 3aBUCUMOCTH KO3(P(dULMEHTa YCHIIEHHS OT YacTOTH,
MOJIy4EHHBIM I10 pe3ylbTaTaM IOBEPKH aHTCHHBI.

3aperucTpupoBaH B roCcyJapCTBEHHOM peecTpe CPeCTB U3MepeHHii o1 Homepom 58705-14.

ABropckue npasa Ha usgenue npuHamiexar AO «CKAP/ - DnekTpoHUKC»:

- BCE€ KOHCTPYKTHBHBIE M CXEMaTHYECKHE pELICHHs, NPUMEHEHHbIE B W3ACIHIX,
SBIISIIOTCSI UHTEIIEKTYalbHOM coOCTBeHHOCThI0O AO «CKAP/I - DneKTpoHHUKC».

- moboe  KOMMpOBaHWE, WM  NPUMEHEHHE  WCIOJNB30BAaHHBIX B HU3JIEIUU
CXEMOTEXHHYECKUX M KOHCTPYKTHUBHBIX PEIICHUH, a TaKKe MHCIOJb30BAaHME H3JIENIHsS B KauyecTBE
0a30B0il TEXHOJIOTUH [T Pa3pabOTKU aHAJOTMYHBIX U3JENIUI HE JOIMYCKACTCH.

1 HOPMATHUBHBIE CCBIJIKHA

1.1 B HacrosiieM PO rcnonb30BaHbl CCHUIKM Ha CIIEAYIONINE CTAaHAAPTHI:

- I'OCT PB 51914-2002 Dnements! coenunennss CBY TpakToB 351€KTpOHHBIX
M3MEPHUTENIbHBIX MPUOOPOB. [IprcoeMHUTENBHBIE pa3MepBhI.

- I'OCT 12.3.019-80 Cucrema craniapToB 6e3onacHocTd Tpyaa. VcnsiTanus u
u3MepeHus aekrpudeckue. O0mme TpedoBaHus 0€30MaCHOCTH.

- I'OCT 14192-96 MapkupoBKa rpy3oB.

- I'OCT 18680-73 Jleranu miuomOupoBanus. OOIIKe TEXHUYECKHE YCIOBHUS.

- I'OCT 18678-80 Yamrku miomMOupoBodHbie. KOHCTPYKIUS U pa3Mephl.

- I'OCT 22261-94 CpenctBa u3MepeHuil 3J1eKTPUUYECKUX U MAarHUTHBIX BennduH. Ooume
TEXHUYECKUE YCIOBUSI.

- ITP 50.2.006-94 I'CU. [opsinok mpoBeAEHUS MOBEPKU CPEACTB U3MEPEHHH.

2 COKPAIIIEHUS

- KO - koHTpOoJIBbHBIN 0CMOTP;

— KCBH - ko3¢ ¢duiinenT crosueil BOJIHBI 10 HAIPSHKECHHUIO;

— MII - meToaMKa MOBEPKU

— HM - HOpMBI pacxona MaTepuanos,;

— [IBX - NOIMBUHUIXIOPUL,;

— PO - pykoBOACTBO 1O 3KCILTyaTALUH,

- CBUY - cBepxBBICOKAs YacTOTa, CBEPXBBICOKOYACTOTHBIN (IPUOOP/KOMITOHEHT);
- TO - TexHnueckoe 00CITyKUBaHHE;

— @O - popmymsp.

3 TPEBOBAHMUSA BE3OITACHOCTH

3.1 Ilpu mnpoBeneHHMM H3MEPEHHMH WIM WCHOJb30BAHUU PYHOpa B KadyeCcTBE MEpPEAAOLIero
yCcTpoHCcTBa HE0o0XoAuMO coOJroaTh MpaBWia TEXHUKHM Oe3omacHocTH npu padore ¢ CBY-
uznydeHussMu. CBY- u3nmyyeHuss MOTyT IpEeACTaBIsATh OMACHOCTD JIJIS )KU3HU U 3/I0POBbsI YEJIOBEKA.

3.1.1 Ilpu pabote ¢ pynmopoM COBMECTHO C F€HEpaTOpPaMU CHUTHAJIOB JOJKHBI UCIIOJIb30BAThCS
3alIMTHBIC  AJNEMEHTHl  (3KpaHbl, TMOTJIOTUTENM W T.I.) Ui OrPaHMYCHUS  BO3IACHCTBUS
AIIEKTPOMArHUTHBIX MOJIEH B paboueil 30He /10 I0MyCKaeMbIX YPOBHEH.
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3.1.2 3AIPEHIAETCS mnpoBeneHue H3MEpeHH NpPU OTCYTCTBHM MM HEUCIPABHOCTH
3a3eMJICHUS allapaTypbl, UCHOIb3yEMO COBMECTHO C PYHIOPOM.

3.2 DxkcrmtyatanMs M OOCTY)KMBaHUE PYINOPOB JOJDKHO OCYIIECTBIISITHCS TEPCOHANIOM,
MPOIIEAININM CIEIUANTbHYIO MOATOTOBKY W M3Y4MBLINM TpeOoBaHus Oe3omacHoctu no I'OCT 22261,
I'OCT 12.2.091, T'OCT 26104, uHCTpYKIHIO 1O MpaBWIaM W MepaM Oe30MacHOCTH M IMPOUIeIINe
MHCTPYKTaXX Ha paboyeM MecTe.

3.3 OO6cmyXHUBarOMKK NepCOHAN JODKEH MMETh TPYIIY IO 3JIEKTPOOE30MacHOCTH HE HUXKE
TpeThel COrNaCHO «MeXOTpaciaeBbIM IpaBWIaM IO OXpaHe Tpyda (mpaBuia OE30MACHOCTH) IMPU
sKcIuTyaTaruu 3ekTpoyctanoBok «II0OT PM-016-2001 P/T 153-34.0-03.150-00x.

3.4 Jlns mpenoxpaHeHUs pabOTAIOIIEro IMepcoHaja OT BO3JACHCTBUS OMACHBIX M BPEIHBIX
MIPOU3BOJICTBEHHBIX (PAaKTOPOB HEOOXOIUMO:

— COEJIMHUTH KOPITYCHbIE KJIEMMBbI BCEX CPEACTB U3MEPEHUS C IIUHOMN 3a3EMIICHUS,

— M0JIb30BAThCS HHCTPYMEHTOM TOJIBKO C H30JIMPOBAHHBIMH PYUYKaMH;

— NPOU3BOAUTH MAaiKy, OCMOTPp W PEMOHT TOJBKO NPHU OTKIIOYCHHOM HAIPSKEHHH

UTAHHUS;

- OTCOCAMHATh W TPUCOCIUHATh KaOeNu NHTAaHHS NpPU BBIKIOYECHHOM HAaIPSHKCHUH
UTAHHUS,

- OTKJIFOYaTh HAIPSDKCHUS MUTAHUS NPU yXOJAe C padovyero Mecra M IOCiie OKOHYaHHS
paboThI.

4 OIIMCAHME PYIIOPA N ITPUHIIUITIOB PABOTHBI

4.1 Ha3nauenue

4.1.1 Pynop u3MepUTEIbHBIH IIMPOKOIIOJIOCHBIN, OnopToroHansHbid [16-125 (manee —
pymnop) mpexHa3HaueH Ui M3MEPEHUI XapaKTEPUCTHK DJICKTPOMATHMTHBIX MOJIEH B JHMara3oHe
yactoT oT 2,0 1o 18,0 I'T'm.

4.1.2. Pynop COBMECTHO C M3MEPHUTEIbHBIMUA MPUEMHBIMH YCTPONCTBAMU MPUMEHSETCS IS
U3MEpEHUsl IUJIOTHOCTH TOTOKAa OJHEPrHMHM DJIIEKTPOMArHUTHOTO TIOJsl, IapaMeTpPOB aHTEHHBIX
YCTPOMCTB, TMapamMeTpOB DIIEKTPOMArHUTHOW COBMECTHMOCTH  PagHOdJIEKTPOHHBIX  CPEICTB.
CoBMeCTHO C TMEpeNalolIMMU YCTPOMCTBAMM TPUMEHSIETCS Ui BO30YXKIEHHUS SJIEKTPOMArHUTHOTO
MOJISL ¢ 33/IaHHOW TUIOTHOCTBIO MOTOKA SHepruu B auanazone dactot oT 2,0 mo 18,0 I'Tu. Pymop
MOET HCIIOJIb30BaThCs ISl padOThI B J1a00PAaTOPHBIX, 3aBOJICKUX M MOJEBBIX YCIOBHUSX B Ka4eCTBE
pabodero cpeacTBa U3MEpPEHUH.

4.1.3 HopMasbHbIe yCIOBUS IPUMEHEHHUS

- TEMIEPATYPA OKPYIKAIOIIEH CPEIIB . vuvvvervrienainantenaae e eaeaneenenen s (20£5)°C;
— OTHOCHUTEIIBHAS BIIAYKHOCTD BOBIIYXA + ..t vuetanantenaeanenennnsenenenenns ot 30 1o 80 %:;
— arMocgepHoe aaBieHue Kl1a (MM PT. CT) «.oovvvvnnnenen, ot 84 o 106 (ot 630 no 795).
4.1.4 PaGouue yclIOBHs IPUMEHEHHS:

— Temneparypa okpykatormen cpepl, °C ......ooviiiiiiiiinnns ot munyc 50 g0 moc 40;
— OTHOCHUTEIIbHAS BIAKHOCTh BO3IYXA .......... He 6onee 95 % npu Tremnepatype 35 °C;
— ATMOC(EPHOE JABITCHHE, MM PToCT «uen e eenenieenennanaenaaieneeeeannannennns ot 460 no 800.

4.2  Cocmase pynopa
4.2.1 CocraB KOMILJIEKTa pyrnopa NnpuBeaeH B Tadmuie 1.
Tabnuna 1 — CocraB KOMILIEKTa pyrnopa

ri\fi[ HaumenoBanue O0o3Hauenne Kox-Bo
Pynop u3MepuTenbHbIN MUPOKOIIOIOCHBIH,
1. 6uoproronanpHbii [16-125 KHIIP.464653.015 1
ANNE-50+ DC18( .
2. CBUY - narpy3ka 50 Om™* Mini-Circuits)** 1
IKcnayamayuoHHas 0OKyMeHmayus
3. Dopmyiisip KHITP.464653.015 ®O 1
4. PykoB0oACTBO 1O 3KCITyaTanuu™ KHITP.464653.015 PO 1
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13“1_)1 HaumenoBanue O0o3nauenne Kou-Bo
MII 116-124-126, 128-130
S. MeTto1uKa MoBepKu™ 2022-mp58705-14 1
IIpouue uzoenusn
6. Kopo6 TpancnopTupoBOUHBIA™ - 1
1. Kponmreiin AK-02 s kpenienus pynopa™ KHITP.301421.004 1
8. KpoHniureiin s ypaBHOBEIIMBaHUS pynopa™ KHITP.301421.005 1
0. DKpaH BIaro3ayTHbII® - 1

MIpuwmeuannsa 1 Wznenus nos. 7,8 ABISIOTCS 31eMEHTaMH JUIsS KPEIUIEHHS pYyIOpa Ha YHUBEPCAJIbHOM
¢oromratuBe. 2. * [lo cormacoBanmio ¢ 3aka3uukoM. 3. ** TlokynHele m3genus. 4. DKpaH BIIaro3amuTHHIA 1103.9
TIpeiHa3HavueH /ISl 3alIMTHl PACKPBIBA PYIIOpa OT AOXKAS M OpBI3T.

4.3  Texnuueckue xapaxkmepucmuku
4.3.1 OcHOBHBIE TEXHUUYECKHE XapaKTEPUCTUKU PyIopa MpUBEIEHBI B TA0IULE 2.
Tab6nuna 2 — OCHOBHBIE TEXHHMUYECKUE XapaKTEPUCTHKH PyIopa

HanMenoBanue napaMmerpa UM XapaKTepUCTUKU Jannbie no TY
Jlnana3on yactot, [T ot 2,0 1o 18,0
[Tonspu3zanyst aHTEHHBL:
- kaHan Ne 1 BEPTUKAJIbHAS
- kaHas Ne 2 TOPU30HTAJIbHAS
KoaddumenT ycunenus B auana3oHe padounx 4actoT (kaHam Ne 1, 01 9.0 110 22,0
kanan Ne 2), nb
IIpeneinsl nomyckaeMoi OCHOBHOM MOTPEIIHOCTY U3MEPEHUN +20
kod(hdunmenTa ycuwienus, n1b -
KCBH Bxona pynopa (kanan Ne 1, kanan Ne 2), e Oosee 3,0
Koaddunment snnmunriuaHocTH nosist, Ab, He 6omee Munyc 15
["abaputHbIe pa3Mepsl, MM, He OoJiee 462,0x208,0x174,0
Macca, kr, He Gojee 3,10

4.3.2 JleiicTBUTENbHBIE 3HAYEHUSI KOA(PPHUIMEHTOB YCUICHHUS pynopa s 3aJJaHHON YacTOTHI
OTIpeNeNSIOT 10 TpaduKaM, MPUBEAECHHBIM B (pOpMYIIsipe Ha KOHKPETHBINH 00Opaser u3aenus. 3HaueHus
KO3 PUILIMEHTA YCUIICHUSI MOTYT YTOUHSTHCS [0 PE3yIbTaTaM MepPUOIHUECKON TTOBEPKH.

4.3.3. Pymop umeer OMOPTOrOHANBHYIO (BEPTHKAIBHYIO U TOPU3OHTAIBHYIO) IMOJIIPH3ALIUIO.
[Tepexoanoe ocnabieHre Mexay BXxojaamu (KaHajdaMu) pyrmopa B pabodyeM Jauana3oHe 4actot, ab, He
6onee munyc 20.

4.4 Yempoiicmeo u paboma pynopa

4.4.1 KoHCTpYKTUBHO PYIOp BBINOJIHEH Ha 0aze H-00pa3Hporo BOIHOBOMA, B IIEHTPE KOTOPOTO
BCTPOEHBI METAJUIMYECKHE IJIACTUHBI AKCIIOHEHUIUAIBHOW (DOPMBI, SBJISAIOMIMECS MPOIODKEHHEM €ro
BBICTYNOB. Pymop umeer gopMmy ycedeHHOH MHUpamHbl C KBaJpaTHBIM OCHOBAaHHMEM M BEPILUHOM
TonmwuHa TUTACTHH JTMHEHHO YBENWYHBACTCS MO Mepe MPUONMKEHUS K PacKpbIBY pymnopa. Pymop
umeeT JBa koakcuanbHbix CBY - Bxona ¢ BotHOBBIM compoTuBiieHueM 50 Om tuna SMA (po3etka) mo
I'OCT PB 51914-2002.

KoHcTpykiusi pymnopa B AuMana3oHe 4YacTOT oOecrneyrBaeT Majblii KOI((UIMEHT cTosyei
BouHbI 110 HanpspkeHuio (KCBH) 1 MOHOTOHHYIO 4acTOTHYIO 3aBUCUMOCTD KO3(D(UIIMEHTa YCHIICHUSI.

[TpuHumn neicTBUA pymopa OCHOBAaH Ha NpeoOpa3oBaHUM IJIOTHOCTH MOTOKA SHEPTHH
AJIEKTPOMAarHUTHOTO MOJSI B COOTBETCTBYIOLIYIO €M BBICOKOYACTOTHYIO MOILHOCTb B Tpakre. s
U3MEPEHUs] XapaKTEPUCTUK AJIEKTPOMArHUTHBIX MOJIEH pyNop MOAKIIOYAETCS K BXOJY aHalIu3aTopa
CIEKTPa, W3MEPUTENBHOIO MNPUEMHMKA, M3MEPUTENS MOIIHOCTM WM HMHOIO INPUEMHOIO
U3MEPUTEIIBHOIO YCTPOUCTBA.

OO6mwuit Bug pynopa [16-125 npencrasnen Ha puc.l.
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Sazemnerue

Loeduwumens: SMA-muna (posemkal

Pucynok 1 — O6muii Bun pymnopa [16-125
O6wmwuit Bug CBY - Harpy3zku 50 Om ANNE-50+ ( ¢. Mini-Circuits) npuseneH Ha pucyHke 2

Pucynok 2 — O6muii Bun CBY - marpy3zku 50 Om ANNE-50+ ( ¢. Mini-Circuits).
OOmuit BUJ 2JIGMEHTOB JJIsl KPEIUICHHsI Pylopa Ha YHUBEPCAILHOM (P OTOIITATHBE MIPUBEICH HA
puc. 3 u 4.

Pucynok 3 — O6muii Bug kpoumreiina AK-02 st kperieHust pymopa

Pucynok 4— O6mmii Bun kponmteitna KHITP.301421.005 nist ypaBHOBEIIHBaHUS pyropa

OO6muuit Bupg pynopa [16-125 B pa3BépHyTOM MOJIOKEHUU TIPEJICTABICH HA PUC. 5.
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Pucynox 5 — O6umii Bug pynopa I16-125 B pa3BépHyTOM MOJI0KEHUH

S) IHOATI'OTOBKA PYIIOPA K HCITOJIB30OBAHUIO

5.1 IKcnayamayuonHsle 02PaHuYeHus

5.1.1 Ilepen HayaIOM SKCIUTyaTallMd PyHopa HEOOXOIUMO O3HAKOMUTBCS € IKCILTyaTallMOHHOMN
JOKYMEHTALUEH.

5.1.2 TIpu pabore ¢ pymopoM IMEpCOHaNd OODKEH BIAJETh OCHOBAaMH pabOThI C AaHTEHHO-
bunepHoit TexHUKOU. B mporiecce paboThI ¢ aHTEHHOM 3ampeniaercs e€ UCTIOIb30BAHUE IS PEIICHUS
He(YHKIMOHATIBHBIX 3aa4.

5.1.3 Ilepconan o00s3aH CTPOro BBHIMOJHATH MpaBHJA TEXHUKU 3JIEKTPOOE30MACHOCTH B
cootercTBum ¢ 'OCT 12.3.019-80.

5.1.4 Tlpu BbIMONHEHHMH pabOT IO pPa3BEPTHIBAHUIO PYHOpa M B IPOLIECCE HCIIOJIB30BAHUS
3AITIPEHIAETCS oka3biBaTh MEXaHUYECKUE BO3ACUCTBUS, NPUBOAALINE K U3MEHEHUIO rabapUTHBIX
pa3MepoB, a TaKXkKe LEJI0CTHOCTH U UCIIPAaBHOCTH y3JI0B PYIopa.

5.1.5 KATETOPUYECKHU 3AIIPEHMAETCSH wucnonb3oBanue CBY mnepexonoB u
M3MEPUTENbHBIX Kabenei, 000pya0BaHHBIX COCIUHUTENISIMU, UMEIOIIMMU HECOBMECTHMBIM CTaHIapT
Pe3b00BOrO 1 KaHAJILHOTO COSAMHEHHS C PYIIOPOM.

5.2 Iloozomoeka k pabome

5.2.1 Pymop MOXXET NPUMEHSATHCS, KaK C 3JIEMEHTaMU KpEIUIeHHs JJs YHHBEPCAJIbHOTO
¢oTomTaTHBa MpeyIaracMbIMU B JIOTIOTHUTEILHOM KOMILICKTE rocTaBku (cM. Tadi. 1), co mraTtuBom
aHTeHHbIM JaudnekrpuueckuM (nponaykiust AO «CKAPJI-DnekTpoHHKC), TaKk M C OPUTHHAIbHBIMH
KpeIUICHUSIMH ~ 3aKa3uuka. B mocrnegHeM ciiydae JUii  yCTAaHOBKHM — AJIEMEHTOB  KPETUICHHUS
IIpeIHA3HAYEHbl YETHIPE OTBEPCTUS AMaMeTpoM 4,5 MM, yKa3zaHHbIE Ha puc. 1.

5.2.2 YcraHOBKY pyInopa Ha YHUBEPCAIbHOM (DOTOIITATHBE C HCIOJIB30BAHHEM 3JIEMEHTOB
KperuieHus (Tabi1.2) MPOU3BOJMTE B CICAYIONICH OCIEI0BATEIBHOCTH:

1) 3akpenurte mnpoTHBOBeC (PUCYHOK 3) Ha INTAaTUBE B COOTBETCTBHH C TPEOOBaHHSIMHU
MHCTPYKINHU N0 HKCIUTyaTaluu (HOTOIITATHBA;

2) 3akpenute kpoHmteitn AK-02 Ha npotuBoBece BuntoM ¥4” UNC 20, BeicTyn ¢dukcaropa @4,3
MM JIOJIKEH OBITh YCTAHOBIIEH B OTBETHOE OTBEPCTHE HA IPOTUBOBECE;

2) yCTaHOBHTE IITATHB B MECTE HMCIOJb30BaHHS, BBIIBUHBTE OINOPHI MITATHBA U 3aKPEHUTE Ha
HEOOXOINMOH BBICOTE 3aKUMaMU,

3) ycraHoBUTE pymop B y3ed KpemieHus kponmrteiiHa AK-02 w 3adukcupyiite HaKUIHBIM
XOMYTOM;

7
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4) BpamieHHEM pyIopa BOKPYI IMPOJOJBHOH OCH YCTaHOBHTE HEOOXOIMMBIH yrojl HakJIoHa
JUHEWHOW moJjsApu3anuu (COBMCIICHHE PHUCKA Ha KOJBIC pylmopa ¢ HYJIEBOH OTMETKOW
U3MEPUTEIBHOM IIKAIbl COOTBETCTBYET BEPTHKAIBHOM MOJSIPU3ALINN CUTHAIIA);
5) coenuHUTE KIIEMMY 3a3€MJICHUS PYIIOpa C IIMHOMN 3a3eMJICHUS.
[Tpu ucnons3oBanuu LIAJl pynop KpenuTcst ¢ noMolsio ycTpoiicta ¢pukcarmu LA/
AHTeHHa roToBa K padore.

5.3 Hcnonvzoseanue pynopa

5.3.1 Pexxum npuéma

1) npucoenuHnUTE CBOOOIHBII pa3beM U3MEPUTEIBHOIO Kadeis (B KOMIUICKT pyHopa HE BXOJIUT)
K BXOJHOMY pa3beMy BaIller0 H3MEPUTENbHOro mpubopa. B ciayuae HECOOTBETCTBUS CEUYECHHUI
pa3beMoB Kabessl U U3MEPUTEIHHOT0 Ipubopa ncnoib3yiite npeunsnonHsiii CBY nepexos u3 coctasa
KOMIUIEKTa Balllero M3MEPUTEIBHOT0 Mpruoopa.

2) BKIIIOYMTE Balll K3MEPHUTENLHBII NPpUOOp. B COOTBETCTBUY C MHCTPYKIMEH MO AKCILTyaTalliu
Ballero npudopa MoAroToBbTE €ro K padoTe, yCTaHOBUTE HEOOXOAMMBIE HACTPOWKH M MPUCTYyNaTe K
IIPOBEACHUIO U3MEPECHUM.

5.3.2 Pexxum nepenauun

1) npucoeauHUTEe CBOOOHBIN Pa3beM U3MEPUTEIILHOIO KaOels K BBIXOJHOMY Pa3beMy Balllero
reeparopa win ycuwiutenss BU (B ciayuae HECOOTBETCTBHS CEUYCHHUH pa3beMOB KaOens u
M3MEpUTENBHOTO prbopa ucnonb3yiite npenn3noHHbiii CBY nepexo u3 cocTaBa KOMIUICKTa BAIIETo
U3MEPUTETBHOTO IPUO0Pa).

2) BKJIIOYUTE Baml reHeparop wiu ycunurenb BU. B cooTBercTBHMHM ¢ WHCTpYKIHEH IO
SKCIUTyaTallMM Ballero mpubopa MOArOTOBbTE €ro K padoTe M NPUCTYMAWTE K HCIIOJIb30BAHHIO
AHTEHHBI B KAUECTBE M3IJIy4arollei B ONpeaeéHHOM IMana30He YacTOT U MOITHOCTH.

5.4  Ilpoeeoenue uzmepenuil.

[Tpy mOArOTOBKE K U3MEPEHUSIM CIelyeT YOeIuThCs MpeKe BCEro B MOJIHOM MCIPAaBHOCTH U
paboTocriocoOHOCTM  aHTeHH. Ammaparypa, HeoOXoauMmas JUIsl  IPOBEACHUS  M3MEpeHHiH
(M3MepHTENbHBIE TEHEPaTOPbl, U3MEPUTENN MOIIHOCTH, aHAINW3ATOPHI CIIEKTpa U T.1.) JOJDKHA OBITH
IIPOrpeTa B TEUEHUE BPEMEHH, YKa3aHHOTO B PyKOBOJICTBE IO AKCIUTYaTallHH.

H3mepennsi NpOBOAUTH HA COTVIACOBAHHOM NMOJISIPU3ANMH 3J1€KTPOMATHUTHOIO IOJISI.

IIpu wu3Mepennu KodpHUUHEHTAa YCHIACHHA AaHTEHHbBI M J(PPEKTUBHOH IJIOLIAAU
co0TI0aTh CJIeAYIOIIHEe YCIAOBHA:

Jlns mpoBeZieHHsT U3MEpPEHH aHTEHHBI JOJDKHA OBITh YCTAHOBJIEHBI B NOMELIEHMM WU Ha
OTKpBITOM IUIOIIAgKe Oe3 METAUIMYECKUX OTPaKAIOUIMX IPEIMETOB, pa3Mepbl KOTOPOTO
YIOBJIETBOPSIOT ycinoBuio [lanpHeld 30HBI M3iydeHus: mo paccrosHuio | [M] mexny mpuémuHoi n
NepeJaroneii aHTEHHaMU HE MEHEeE:

[ > 2(D1+D2)2’ 1)
A
rne Dy, D, — Hanbonpue pa3Mepbl pacKpbIBOB NepeAatolieil u NpuéMHON aHTeHH, M,
A — JUIMHA BOJIHBI, M.

5.4.1 Hsmepenue koaghpuyuenma ycunenus anmennvl
[TpucoenuHUTE STANIOHHYIO AHTEHHY K U3MEPHUTEIBHOMY IPUOOPY B COOTBETCTBUHU CO CXEMOH,
NpUBEIEHHON HA pUCYHKE 6.

.
]

Pucynok 6 - Cxema nu3mepennii koah(puiueHTa yCuieHus: aHTEHH METOJIOM 3aMeleHUs



KHIIP.464653.015 PO

1 — renepaTop CUrHaJIOB BBICOKOYACTOTHBIH;

2 — U3Iydaronas aHTeHHA;

3 — dTaJIOHHAsA AaHTEHHA,

4 — ucnpITyeMasi aHTCHHa,

5 — ananm3arop cnekTpa (M3MEepPHUTENbHBII TPUOOD).

W3meputenbublii npubop (MprUEMHHK) MOATOTOBUTH K paboTe B peXKUME M3MEPEHUH ypOBHEH
CUTHaJIOB corjacHo PD. Bxon mpuémHukKa HarpyxaTb IOOYEPETHO HA BXOJ STAJIOHHOW AHTEHHBI U
UCIIBITYEMOU aHTCHHBI.

BsIxon reneparopa CUrHauOB BBICOKOYACTOTHBIX MOAKIIOUYHATH K BXOY U3J1y4arOIled aHTCHHBI.
I'eneparop yCTaHOBUTH B PEKUM HEIPEPBIBHOM reHepanuu. YacToTy BBIXOJHOIO CUTHaja reHeparopa
Y 4aCTOTY NPUEMHHMKA YCTAHOBUTDH PABHBIMU TEKYIIEH 4aCTOTE U3MEPEHUH.

3adukcupoBarh ypoBeHb curnana A,, [1BbM] ¢ BbIX01a STAIOHHON aHTEHHBI M0 TTOKA3AHUAM
aHajM3aropa crekrpa. M3MeHuTh 4acTOTy BBIXOJAHOIO CUTHAJIAa TE€HEparopa U 4acToTy
U3MEPUTEIIBHOTO MpHOOopa Il U3MEPEHUH B CIIeIyIOIICH YaCTOTHON TOUKe.

IIpoBecTy n3MepEHUs NI KaKI0M 4aCTOTHOM TOYKHU TEKYILETO II0AIMana3oHa U3MEPEHUN.

B TOuKy pacnonoKeHus JTAJIOHHOM aHTEHHbl YCTAHOBUTb HCIIBITYEMYIO AaHTCHHY U
MOJKIIIOYUTh K HW3MEPUTEIBHOMY YCTPOUCTBY. IIpons3BecTH IOCTUPOBKY TI€OMETPUYECKON OCH
NEPENAIOIICH U UCIIBITYEMOM aHTEHH.

Hacrtpoiiky nmpuémMHuKa M reHepaTopa IPOU3BECTU AHAJIOTMYHO, KaK WM IIPU IIPOBEACHUU
U3MEpEHHUH ypOBHS CUTHAJa STAJOHHOW aHTCHHBI. 3a(UKCHpOBaTh ypOBEHb CHrHana A,., [abM] c

BBIXO/Ia UCTIBITYEMOI aHTEHHBI [0 MOKA3aHUSAM M3MEPHUTEIBHOTO Mpubopa. [IpoBecTr U3MEpeHus! s
K&)K,Z[Oﬁ YaCTOTHOI TOUKU TCKYHICT O IMOoAAraIia3oHa I/ISMepeHHﬁ.
HBMepeHI/Iﬂ YPOBHS CUT'HAJIA AHCH C BbIXOJa HCHBITyeMOﬁ AHTCHHBI ITPOBOAUTDH HOOI‘IepéHHO B
KaXKI0M 4YaCTOTHOM ITogauaIia3oHe.
KOB(I)(I)I/IHI/ICHT YCUIICHUA HCHBITyeMOﬁ AHTCHHBI IJIA Ka)KI[Oﬁ YAaCTOTHOIN TOYKH BBIYUCIUTEH 110
bopmyre:
Gucn = Aucn - Aam + Gam, 1b, (2)

rae G,,, — K09 UIMEHT yculeHHs STaTOHHON aHTEHHBI B JAHHON 4acTOTHOI Touke, 1b.

5.4.2 Usmepenue s3¢pghexmusHou niowaou anmenH.
N3mepenune 3¢pekTHBHOM MI0IIa 1 aHTEHHBI TPOU3BOIUTCS METOJIOM 3aMEIlEeHUS:
Coenunute NpubOPHI 1O cXeMe, NPUBEAEHHON HA PUCYHKE 7.

< S JTaJIoOHHAsA

aHTEHHA
HN3mepureabHbIH
I'enepaTop O P
~ ~ npudop

Mepenaromasn
AHTCHHA

HcnbiTyeMas aHTeHHa

Pucynok 7 — Cxema coeJuHEeHuUs: MpUOOPOB MPU U3MEPEHUN YPPEKTUBHOM IMIIOIIA M.

B kauectBe mepezaroieii aHTeHHBI (BCIIOMOTATEIbHON aHTEHHBI) MOXET OBITh HCIIOJIb30BaHa
aHTEeHHa JI000ro THUIa JAHHOTO JHala30Ha.

- YCTAaHOBHUTE B Ka4yeCTBE NMPUEMHOM AHTECHHBI TAJOHHYIO WJIM UCIBITYEMYIO AHTEHHY,
MPUCOCIUHSS UX K U3MEPUTEITHLHOMY IPUOOPY HEMOCPEICTBEHHO WM C MOMOIIBI0 OJTHOTO U TOTO Ke
Kabes.

- [IOBOpayMBauTe NPUEMHYIO U MEPENAIOLIYI0 AHTEHHBI MO a3suMyTy, YIUIy MecTra M
MOJISIPU3allMK 10 TIONyYeHHs] MaKCHUMAalbHOTO TMOKa3aHus H3MepuTenbHoro mpubopa. [Ipoussemure
OTCYET MOILHOCTHU Pn'p B MHKpPOBATTaX, NPUHATOW HCHBITYEMOH AHTEHHOW, WM MOIIHOCTH By, B
MHKpOBATTaX, IPUHATON ITAJIOHHOW aHTEHHOM.
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- onpenenure dQQGEKTUBHYIO MIIOIANL Ayg B KBAJPaTHBIX CAHTHMETPAX HMCIBITYEMOM
aHTEHHBI IO (hopMmyIie:

Ayp = ST A, 3)

e Ay, — 3bdeKTHBHAS TIIOMIaL STAIOHHON aHTEHHBI, OnpesensemMas no rpaduky, Wi 1o

3HAQUEHHWsIM YacTOThl M Kod(d¢urmenra ycunenus (G), mnpuBeA€HHBIM B TaOIMYHON YacTH
CBujerenbcTBa O MOBEPKE, MPHIABAEMBIM K aHTEHHE CM

32
0 —
0 = 170 (4)
- MOTPEUTHOCTH ONpeeneHus 3PPEKTUBHOM MIIOIIAIN BEIUUCISETCS 110 GpopMmyIe:
— 2 2 2
§ = i\/(SP + 85 + 66mp, (5)

rze Op — NOTPEIIHOCTh U3MEPEHUS OTHOLICHHUSI MOITHOCTEH N3MEPUTENLHBIM IPUOOPOM;

O — TIOTPEIIHOCTD aTTECTAllUU U3MEPUTENFHON aHTEHHBI 10 3(P(eKTUBHOI TUIOIAIH;

8orp — MAKCHMaJIbHAs IOTPEITHOCTD 3 CYET PACcCOTIACOBAHUS.

- NPENENbHBIE 3HAYCHUS. MOTPENIHOCTH 3a CYET paccornacoBanus Ouy, U Oy

BBIYUCIISAOTCA 110 q)opMynaM:
(1_ |F|2)(1+ |Fo|'|an |)2

60Tp T A=ITR)YA+IT, | Ty )2 1 (7)
rae U], IT,l, [Tyl — Momymu koddduumentoB oTpakeHus H3MEPHUTENBHOM aAHTEHHBI,

UCTIBITYeMON aHTEHHBI U U3MEPHUTEIBHOTO MPHOOPa COOTBETCTBEHHO.
B xauectBe 8., OepéTcst Goublee 110 abCOMOTHOM BETIMYUHE U3 3HAUECHUH §or, U Ogy,-

5.4.3 Hzmepenue niomnocmu nomoxka SHepeuu 31eKmpoMacHUmMHO20 NoJis

[TpucoenuHUTE U3MEPUTENBHYIO AHTEHHY K M3MEPUTEIHHOMY MPUOOPY C MOMOIIBI0 Kabers,
7100 HEMOCPEJCTBEHHO, B 3aBUCHMOCTH OT YCIOBHHA H3MEpEHHS, B COOTBETCTBHH CO CXEMOH,
pUBEIEHHON HA pUCYHKE 8.

HN3mepurensbHas HNzayuyaromas
aHTEeHHa aHTEeHHa
H3mepuTenbHbIit Q / S
npudop

Kabeanp

Pucynok 8 — Cxema coeiiHeHUs! IPUOOPOB MPH U3MEPEHUH INIOTHOCTH MOTOKA SHEPTUU

- [IOBOpa4YMBaiTe U3MEPUTENBHYIO aHTEHHY 10 a3UMYTY, YIJIy MeCTa U MOJIIPU3ALUHU JI0
MOJIyYeHUsI MAaKCUMAaJIbHOTO MOKA3aHUsI U3MEPUTEIBHOTO NMPHOOpa U MPOU3BEAUTE OTCUET MOLUTHOCTH
P B MukpoBarrax.

Ecnu anTeHHa NpUCOEAMHSAETCS K MU3MEPUTENbHOMY NpHOOpy kabeneM, TO NEHCTBUTENbHOE
3HAa4YeHHUE MOITHOCTH P B MHKPOBATTaX, MPUHATOW aHTEHHOH , OINpenenseTcs ¢ Y4€TOM OcCiIabiieHus
kabens o popmye:

P = p10%V (8)
riae N — BennumnHa ocitabiienns ka0eist B Aernuoernax.
- MOJICYUTAITE IIOTHOCTH MOTOKA YHEPTMU S B pacKphIBE aHTEHHBI B MHUKPOBATTax Ha

KBaJIPaTHBIN CAaHTHMETP 1O opMyIie:

P
S == 9
AS,

riie Agy, — 2 dexTuBHAs TIOMAIL AHTEHHBI, OTIPEIEeMast ISl KaX/I01 4acTOThI B em’,

10



KHIIP.464653.015 PO
MOTPEUTHOCTh U3MEPEHHS TUIOTHOCTH MOTOKA SHEPTHH Js BBIUUCISAETCS MO (GopmyIe,
€CITM aHTEHHA MPUCOCTUHSIETCS K U3MEPUTEIILHOMY IIPUOOPY C ITOMOIIBIO Kabes:

5, =+ \/5,% +08f + 64 + 62y (10)

€CIIi aHTCHHA MPHUCOCOUHSICTCS HEMOCPEACTBEHHO K H3MEpUTeIbHOMY mpubopy, TO
MOTPENIHOCTh H3MEPEHUS TUIOTHOCTU NOTOKA YHEPTHH BBIYHUCIIACTCS IO (hopmyIie:

85 = i\/ 8p + 8¢ + 82, (12)

rzie Op — HOrPENIHOCTh U3MEPEHHUS MOIIHOCTH M3MEPUTEIBLHBIM IPHOOPOM;
0 K — TIOTPEIIHOCTh aTTEeCTAlUU Kabest 1o 0CIabIeHHIO;

04 - IOrPEIIHOCTD ATTECTAIMH aHTEHHBI 110 3G(EKTUBHOM MIoIaM;

50Tp— MaKCUMaJIbHO€ 3HAUYE€HUE MOTPEMIHOCTH 3a CUET PACCOIIaCOBaHUS.

Ecau msmepurenbHblil TpUOOp cOeAUMHAETCA C aHTEHHOH KabeneM, TO NpeJeibHble 3HaYeHHs
MOrPEUIHOCTH 3a CUET PACCOIIacOBaHUs (5'(')Tp u (5'(’)’Tp BBIYUCIIAIOTCS 110 (POPMyIIaM:

s — (1_|FA|2)(1_|FMH|2) .
8°Tp (=0 +IT [Tyl IT12)2 1 (12)
" — (1_|FA|2)(1_|FMH|2)
8°Tp (04T Tyl T 12)2 L (13)
rne 0 = |Tpl - Ty + [Ty - IFHHI+§IFAI-IFHHI (14)

[Ts] — MOy KO3 duIIERTA OTPAKEHNS AHTEHHBI;
[T, | = MOynb KO3 puIIMEHTA OTpAKEHHS U3MEPUTELHOTO PUOOPA,;

IT1| — Momynb ko3dduimenTa oTpaskeHus Kabes, KOTOPBIA CYUMTAETCS OJMHAKOBBIM C 000X
KOHIIOB Ka0eJs,

K — ocnabienue xabeisd B OTHOCUTENBHBIX €UHULIAX.
Moayns kod¢hduumenta orpaxenus || ceazan ¢ KCB K,y cooTHOIEHHEM:

|F| — KCTU_l

Koy t1 (15)

Bemnuunst KCB  aHreHHbl, kabenss M HM3MEPUTENBHOTO TNpUOOpa yKa3zaHbl B UX
DKCIUTYaTallHOHHBIX TOKyMEHTaxX. B KauecTBe 8y, Oepércs Gobliee MO aOCONOTHOM BETHYMHE U3

3HAYEHUH Ggrpy U G-

Ecnn u3mepuTenbHblii TpUOOP COEOMHSETCS C aHTCHHOM HENOCPEICTBEHHO, TO MpeesbHBbIC
3HAYEHUS! IOTPENIHOCTH 32 CUET PACCOTTIACOBAHUS Ggryy U Gy, BEIYUCISIOTCSA 1O (pOpMyIIE!

oTp

) —_ (1_|FA|2)(1_|FMH|2)

S = Tainlinh: (16)
oo @-Ina)a-Ir,l?)

S0 = lrainbinh: (7

B xauectBe 8., OepéTcst Goubliee 110 abCOMOTHOM BENYUHE U3 3HAYCHUH G, U Ogy,.-

5.4.4 Coszoarnue 31eKmMpOMAZHUMHO20 NOA € 3A0AHHOU NIOMHOCIbIO HOMOKA SHEPSULL.

Paccuuraiite MOmHOCTH P B BarTax, KOTOPYIO CIEAYET MOJABECTU K M3JIydarollEdl aHTCHHE,

4yT0oOBI Ha paccTosiHuU | OT He€ co3marh 3aJaHHYIO IUIOTHOCTh SHEPTUU P B BAaTTaxX Ha KBAJPATHBIH
MeTp 1o opmyre:

11
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pA212

P= " (18)

3

rje A — JUIHHA BOJIHEL, M,
BrimosnHuTe coeMHEHUS B COOTBETCTBUHU CO CXEMOM, MPUBEAEHHON Ha puUCyHKE 9 ydHTHIBas

5.3.2.

Kabean
I'eneparop T -

H3mepurebHbIi H3ayuaromas aHTeHHA

npudop

Pucynox 9 — Cxema coequHEeHUs: TPUOOPOB IS CO3AAHUS SIIEKTPOMArHUTHOTO TOJIS € 3alaHHON
IJIOTHOCTBIO IIOTOKA 3HEPTUU
- NPUCOECIMHUTE HU3MEPUTENBHBIA NPUOOpP K BBHIXOAY Kalens, MPHCOeAUHEHHOTO K
reHepaTopy, U YCTaHOBUTE TPeOYeMyI0 MOITHOCTS P;
- OTCOEIMHHUTE Kalellb OT M3MEPUTEIBHOTO NpUOopa U MPUCOSAUHUTE K aHTeHHe. [lpu
ATOM Ha paccTosiHUH | OT aHTeHHBI OyIeT CO3JaHO IO0JIe IUIOTHOCTHIO MMOTOKA SHEPTUH p;
- MOTPEUIHOCTH IUIOTHOCTH MOTOKA SHEPTHH O BBIUUCIAETCS 10 (hopmyIe:

So= +11 \/55 + 82+ (26)2 + (28,)2 + 82, | (19)

r/ie §; — MOTPEIIHOCTh OMPEIEICHUS PACCTOSHUS;

[Ipuwmeduanue— Bewuunot ¢ gpopmyne (12) oonocuvt 6oime evipasrcenvl 6 auHeitHom
Mmacwmade. /[na npedcmasienus pe3yibmama ebluucieHull 6 deyuodenax jozapugmupyiime e2o.

[IpenenbHble 3HAYEHHS TIOTPEIIHOCTH 32 CYET PACCOTTIACOBAHUSA Opry, M Oy, BHIYUCIISAIOTCS 110
bopmymnam:
(1=IT4 ) A+IT ] Ty ])?

e oW B YR TR AT E (0)
" (1_|F[‘|2)(1_|FF|'|FMM|)2
R e o 5 CFR T RN )
rae |Tal, 1Tyl 1T — Momynu xosdduimentos orpaxkenus, usmepurensHoro mpudopa u

reHepaTopa COOTBETCTBEHHO.
B xauectBe 8., 6epéTcst Goublee 110 abCOMOTHOM BENUYUHE U3 3HAYCHUH G, U Oy,

6 ITOBEPKA PYIIOPOB

6.1 Obuwue nonosicenus

6.1.1 Hacrosimmii pa3gen ycTaHaBIMBAE€T METOJUKY NEPBUYHON M MEPUOANYECKON MOBEPKH
PYIOPOB.

6.1.2 IlepBuuHO# MOBEpKe MOAJIEKAT PYIOPHI IO BBOJA B 3KCIUTYaTalMIO U TOCJIE PEMOHTA.
[Ipu sKcmIyaTanuy pymnopbl MOJUIekKAT NEPUOIUYECKOM moBepke. VIHTepBan Mexay MmoBepkamu 2
roja.

6.2  Onepayuu nosepku
[Toepka pymopos ocymiectBisiercs B cootBerctBun [IP 50.2.006 mo metonuke moBepku MII
116-124-126, 128-130 2022-mp58705-14, Bxosiieli B KOMILIEKT IIOCTaBKU ™.

12
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7 TEXHUYECKOE OBCJIIY KUBAHUE

7.1  Obwue ykazanusn

7.1.1 Texuuueckoe OOCITyXHBaHHE IMPOBOIAT C MLEibl0 obecreyeHus paboTOCIMOCOOHOTO
COCTOSIHHS pyIopa B TeUeHHE €€ IKCIUTyaTallui ¥ XPaHCHHS.

7.1.2 B mporecce 3KCIUTyaTalldk PYIOP IOJDKHA COAEPIKATHCS B YUCTOTE WM HAXOJUTHCS B
KIIMMAaTUYCCKUX YCIIOBUAX, OTOBOPCHHBIX B HACTOAIIEM PYKOBOJACTBE 110 3KCILJIyaTalluu.

7.2  Mepbt 6e30nacnocmu

7.2.1 K BbImosiHEeHUIO paboT MO TEXHUYECKOMY OOCIY)KHUBAHHIO pyHopa JOIMyCKaloTCs JIUIA,
NPOIIEAIINE UHCTPYKTAX MO TEXHHKE O€30MacHOCTH, NMPOU3BOACTBEHHOW CAHUTApUU M OOyYCHHBIE
OOPALIEHUIO C JIETKOBOCTIAMEHSIOIUMHUCS KHUIKOCTSIMU.

7.3 Ilopadok mexHUuuecKoz2o 00CaAyHCusaHus

7.3.1 B 3aBUCHMMOCTH OT 3TaroOB KCIUTyaTallMd MPOBOJAT CIEAYIOIINE BUABI TEXHHUUYECKOTO
00CITy>)KUBaHUS:

— KOHTpoJbHBIN ocMoTp (KO);

— TexHuueckoe oocmyxuanue TO-1.

7.3.2 KO mpoBoaaT mepen M IOCIE MCIOJIB30BAaHHUS pyIMopa IO HA3HAUYEHUIO U IOCTe
TPaHCIIOPTHPOBAHMSL.

7.3.3 IIpu KO npoBenute BU3yaabHYIO IPOBEPKY:

— cocTaBa KOMIUIEKTa pyropa 10 HOMEHKJIAType U IapaMeTpam,

— COCTOSIHUS JIAKOKPACOUHBIX MOKPBITHIA U3ETNI KOMIUIEKTa PyIopa;

— OTCYTCTBHE MEXaHUYECKUX MMOBPEKACHUHN U3/IEINN KOMILJIEKTa pynopa.

Ocoboe BHHUMaHME YAEIUTE IMPOBEPKE HA OTCYTCTBHE MEXAHWYECKHX MOBPEKICHUI
BHYTPEHHUX MOBEPXHOCTEN pyropa.

7.3.4 Texumueckoe oocmyxuBanue Nel (TO-1) mpoBoamTCsl HE pexe OJHOTO paza B KBapTal
IpY SKCIUTyaTalluy, Mepesl MPOBeICHHEM MOBEPKH, a Tak K€ MPH MOCTAaHOBKE pyNopa Ha XpaHEHHE U
BBOJIE B AKCILTyaTallHIO [TOCIIE XPAHEHHUS.

7.3.5 IIpu TO-1 BeIMOTHUTE ClEAYIOMINE PAOOTHI:

- pa6oTtsl o myHkTy 7.3.3 (KO);

- MPOU3BEIUTE OYMCTKY TOBEPXHOCTEH H3JENUs MU DJIEMEHTOB MOHTaXa OT IbLIH,
3arpsAI3HEHUN U OKUCIICHUH,

- NPOU3BEUTE CMa3Ky TPYIIMXCS JAeTaned KperuieHus aHTeHHbl cmaszkoil OKb 122-7
I'OCT 18179-72. 3numiku cMa3Ku yoaluTe BETOIIBIO.

- npousseaure ounctky CBY pa3péma crnuproM STUIOBBIM — PEKTU(UKOBAHHBIM
texuuaeckum 'OCT 18300-87.

8 KOHCEPBALIUA

8.1  Oé6wue ykazanus

8.1.1 Koncepraruio (packoHCEpBAIlMIO) aHTCHH B MOMEIICHUU MPOBOJUTH MPU TEMIEpaType
Bo31yxa He Menee 15 °C.

8.1.2 Ilomemenue Ui KOHCEpBAlMM JODKHO OBITh 3allUIIEHO OT NPOHUKHOBEHHUS
arpecCUBHBIX I'a30B U MBLIH.

8.2  Meput 6e30nacnocmu npu KoHcepeayuu/packoncepeayuu

8.2.1 K paboTe mo xoHcepBalmu (pacKoHCEpBALKK) PYIOPOB JOMYCKAIOTCS JIMIA, TPOIIC/IINE
MHCTPYKT@X [0 TEXHUKE O€30IacHOCTH W NPOU3BOJCTBEHHON CAHUTAPUM TPU BBITOJHEHUHU
MOTPY30YHO-Pa3rPy30UHBIX, OKPACOYHBIX, KOHCEPBALMOHHBIX PAa0OT U OOyueHHbIE OOpallleHHIO C
JIETKOBOCTIIAMEH S FOLLIMMUCS JKUAKOCTSAMHU.

8.2.2 Marepuansl, NpUMEHSEMbIe NPH KOHCEPBALMOHHBIX pabOTaX, JOJKHBI XPAaHUTHCS B
OTJENBHON Tape ¢ COOTBETCTBYIOUIMMHU HAAMUCSIMH B CIIEIIMATIBHO OTBEAEHHOM MECTE.

8.2.3 llomemienue s KOHCEpBALMU JOJDKHO OBITH 0OOPYIOBAaHO HPUTOYHO-BBITSHKHOM
BECHTUJISAIIUEH.
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8.2.4 3AIIPEHIAETCS mo OKOHYaHUHM OCTaBIISATH KOHCEPBALIMOHHBIE MaTEpUANIbl Ha MECTe
KOHCEpBaIHH.

8.3  Koncepeayus

8.3.1 K koHcepBalMu JOMYCKAIOTCA MOJHOCTHIO YKOMIUJIEKTOBAaHHOE MCIPABHOE H3JEIHe,
npomenmee TO-1.

8.3.2 IlpoBepbTe COCTOSIHHE JAKOKPACOYHBIX IOKPBITHH HApy>KHBIX IOBEPXHOCTEH, NPHU
HE00X0AUMOCTH, BOCCTAHOBHUTE UX.

8.3.3 Ilpou3BenuTe KOHCEPBAIMIO HEOKPAIICHHBIX METAUTMYECKUX YacTed M3ACNus CMa3Kon
I1BK (mymieunas).

8.3.4 Ipocymmre uznenue 06 yBoM TerwibM (He 6osee 90 °C) Bo3ayxoMm.

8.3.5 OOepHute KaxIyr0 cOOpouHyro eauHuly usfenus mieHkod IIBX wu ynoxwure B
CrelMaJIbHbIEC THE3/1a YKJIaJOYHOTO SIIKKA.

8.3.6 Pacdacyiite 0,5 Kr BBICYLIEHHOTO CHJIMKarens B Memku Becom He Oosee 0,1 kr u
PaBHOMEPHO paclpesieIUTe M0 00beMy YKIAJ0UHOTO SIIHKA.

8.3.7 Ha 3akoHCEepBUpOBaHHOE U3JIEJINE TTOBECUTH TAOINYKY C YKa3aHUEM JIaThl KOHCEPBALHH.

8.3.8 YknanouHblil SAIMIMK yMakyiTe B KapTOHHYIO KOPOOKY B COOTBETCTBUHU C paznenom 12
HACTOSILEro pPyKOBO/ICTBA.

8.3.9 Cnrenaiite COOTBETCTBYIOLIYIO 3aMUCh B (OPMYJIISIpE U3IEIHUS.

8.4  Packoucepsayusn

8.4.1 CHATh C HEOKpAIICHHBIX METAJUIMYECKHX IMOBEPXHOCTEH KOHCEPBAI[MOHHYIO CMas3Ky,
IPOMBITH PACTBOPUTENIEM MU YaHT-COUPUTOM, 3aT€M TEXHHUUECKUM CIHMPTOM IPOTEPETh YUCTON
BETOUIBIO.

8.4.2 TIpoBeTpuTh U3/IENNE U YIAKOBKY, BKJIIOUNB BEHTIIALMIO Ha BpeMs He MeHee 30 MuH.

8.4.3 IIposectu TO-1.

8.4.4 Cnenarb COOTBETCTBYIOUIYIO 3aITUCh B OPMYJIISIPE U3EIUS.

9 PEMOHT PYIIOPA

9.1 Pemonr I16-125 npou3BoIuT nNpeaAnpusTue U3roTOBUTENb.
9.2  XapakTepHble HEHCIIPABHOCTH U METOJIbl YCTPAHEHUS MPE/ICTaBIEHbI B TabnuLe 3.
Tabnuna 3 - XapakTepHble HEMCIPABHOCTH U METO/IbI UX YCTPAHEHUS

HeuncrnipaBHocTh

BeposiTHas npuuuHa

Meto ycTpaHeHus

Pexxum npuéma

[Ipu coenrHEHUN AaHTSHHBI C
pruOOPOM C TIOMOIIIBIO
M3MEPUTENBHOTO Ka0es HeT
oTKJIMKa curHaia BY Ha
aHam3arope.

HenocrarouHslil ypoBeHb
BY curnana Ha Bxoze
U3MEPUTEIILHON aHTCHHBI.

[IpoBeputs ycTaHOBKM
[apaMeTPOB HA aHAJIMU3aTOPE
CIIEKTpa WJIU IIPOBEPUTH
AHTEHHY 10 TECTOBOMY CUTHAIY
WJIA CUTHAILY C U3BECTHBIM
JIOCTaTOYHBIM YPOBHEM.

[ToBpexnen CBY kabenb u3
KOMILJIEKTa
M3MEPHUTEIHHOTO Npuodopa.

[IpoBepuTh U3MEPUTETBHBIN
Kabenb, B ciydae
HEHUCIIPABHOCTH 3AMEHUTD.

Hert coBnanenus
ONTUYECKOUN U
JJIEKTPUYECKON OCH pyropa
C UICTOYHHUKOM CHUTHAJA.

Heo0xoa1Mo HanpaBuTh
U3MEPUTENIBHBIN PYIIOP TAKUM
o0pa3om, 4TOOBI ONITUYECKAS U
3JIEKTpUYECKast OCH aHTEHH
COBIAJIH, TIPY 3TOM HEOOXOMMO
YYUTBIBATh HANIPABIICHUE U
MOJIIPU3ALIMIO UCTOYHHUKA.

Pexum nepenauu

[Tpu coenMHEHNH aHTEHHBI C
reHepaTopom (YCHIHTEIeM
mortHocTH) BU ¢ momoripio

HenocrarouHslil ypoBeHb
BY curnana Ha Bxoze
U3MEPUTEIIbHON aHTCHHBI.

IIpoBepuTs ycTaHOBKU
rapaMeTpoB Ha I'eHepaTope
(ycunurene moraocTr) BY, niu
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HencrnipaBHocTh

BeposiTHas npuunHa

Meron ycTpaHeHus

U3MEPUTEIBHOTO Kalels HeT
oTKJIMKa curHaia BY Ha
IIPUEMHOM YCTPOUCTBE.

IIPOBEPUTH YCTAHOBKHU
[apaMeTpoB Ha IPUEMHOM
YCTPOMCTBE.

[ToBpexnen CBY kabenb u3
KOMILJIEKTa
M3MEPHUTEIHHOTO Mpubdopa.

[IpoBepuThs U3MEPUTETBHBIN
Kabenb, B ciydae
HEUCIIPABHOCTH 3AMEHUTD.

Her coBnanenus
ONTUYECKOUN U
JJIEKTPUYECKOU OCH pyropa
C MIPUEMHOMN aHTEHHOM.

Heo0xoa1Mo HanpaBuTh
U3MEPUTENIbHBIN PYIIOP TAKUM
00pa3oMm, 4TOOBI ONITUYECKAS U
AJIEKTpUYECKast OCH aHTEHH

COBIAJIH, TIPY 3TOM HEOOXOIMMO
YYUTHIBATh HAMPABJICHUE U
MOJISIPU3AIIAI0 UCTOYHUKA.

10 XPAHEHHUE

10.1 Ha xpaHeHue CTaBUTCS MMOJHOCTHIO YKOMIUIEKTOBAHHOE U3JICNIHE.

10.2 YcraHOBJIEHBI CEIyIOUINE CPOKU XPAHEHUS U3ACTIHS

— B CKJIaJCKuX ycioBusax no 10 ner;

- B IOJIEBBIX YCIOBHSIX JI0 5 JIET.

10.3 IIpu mocraHOBKE pynopa Ha KPaTKOCPOYHOE XpaHEHHE Ha CPOK He Oosee 3-X MECSIEB B
CKJIQJICKMX YCJIOBHSX IpoBeaute ouepenHoe TO-1.

10.4 Tlpm mocTaHOBKE pymnopa Ha JUIMTeIbHOE XpaHeHHe (Ooyee 3-X MecsieB) JuOO Ha
KpPaTKOCPOYHOE XpaHEHHE B MOJEBBIX YCIOBUAX MpoBeauTe ouepeanoe TO-1 1 KoHcepBaluio.

10.5 Ilpu xpaHeHUM B HEOTAIUIMBAEMOM ITOMELICHUH XPAHEHHE OCYIIECTBISETCS B TapHBIX
ALIUKAX, HAKPBITBIX OPE3EHTOM MPH CIEIAYIOLNX YCIOBUAIX:

— AMana3oH TeMIeparypbl okpyxkaromero Bozayxa ot 213K (munyc 60 °C) no 323 K

— (rutroc 50 °C);

— OTHOCHTEJIbHAS BIAXXHOCTH Bo3ayxa 98 % mpu remnepatype 35 °C.

10.6 Ckiaackoe XpaHEHHE H3JENMS B OTAIUIMBAEMBIX XPAHWIMINAX OCYIIECTBISETCS NpPU
CIICAYIOIIUX YCIOBUSX:

— AMana3oH TeMIeparypbl OKpyxkaroero Bozayxa ot 278 (5 °C) no 313 K (40 °C);

— OTHOCHTEJIbHAS BIAXXHOCTH Bo3ayxa 80 % mpu remneparype 25 °C;

- B MIOMEIICHUH JUIsl XPaHEHMsI HE JI0JKHO OBbITh MBbUIM, TAPOB KHUCIIOT, LIEJIOUeH, a TaKKe
ra30B, BBI3BIBAIOIINX KOPPO3HIO.

11 TPAHCIIOPTUPOBAHUE

11.1  TpaHcnopTUpOBaHHME YIAKOBAHHBIX B TApHBIC SIIUKU M3JENUN IMPOU3BOJUTCS BCEMH
BUJAMU TPAHCIIOPTA IIPU YCIOBUH 3ALUTHI OT MPSMOTO BO3ACHCTBUSA aTMOC(EPHBIX OCAJKOB U MBUIH.

11.2 TapHble SAIUKA C YINAKOBAaHHBIMH H3JEIUSMH JIOJDKHBI OBITh YKPEIJICHBI Ha
TPaHCHOPTHBIX CPEACTBAX TaK, YTOOBI ObLIAa UCKIIIOUEHA BO3MOKHOCTh UX CMEIICHUH U COyIapeHUH.

11.3 TlonoxeHue sIUKOB omnpenenseTcs Haanuceio «BEPX». B ciayyae TpancnoptupoBanus
U3JIeNIUSl Ha OTKPBITHIX aBTOMAIIMHAX SIIIUKUA JOJDKHBI OBITh HAKpbIThl OpeseHtom. llorpyska u
BBITPY3Ka JIOJDKHBI MPOU3BOAMUTHCS C COONIOJICHMEM Mep MNPEeJOCTOPOXKHOCTH, OMpPEAENICHHBIX Ha
KQKJOM SIIUKE.

114 V3pgenue NOJDKHO TPAHCIOPTHPOBATHCS B YCIOBHUSX, HE IPEBBIIAIONINX 3aJaHHBIX
IpeaeNbHBIX YCIOBHI: Temneparypa Bo3ayxa ot MuHyc 60 1o mmoc 50 °C, oTHOCHTENIbHAs BIQXKHOCTh
Bo3ayxa 10 98 % npu temneparype 35 °C.
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12 TAPA U YITAKOBKA

12.1 Ilpu ynakoBKe Bce cOOpOYHBIC €IUHMIIBI KOMIUIEKTA PYIOpa JOJDKHBI OBITH OYHIEHBI
OT MBUIM U TPSA3M M HACYXO MPOTEPTHL. 3aTeM COOpPOYHBIE EIMHUIBI COTJACHO OMMCH YKIIAIKU
YKJIaJIbIBAIOTCS B YKJIAJOUHBIN SIIUK B CIIELUAIbHBIE THE3/A.

12.2 TexHuyeckass JOKyMEHTAIUsl YKJIAIbIBACTCA B YKIQJAOYHBINA sk B makere u3 [IBX
MIOBEPX U3AEIUS.

12.3 VYxmagouHblil SAMMK TOCAEe YKIAJAKA KOMIUIEKTa pylmopa 3akpblBAalOT U Ha
MIPOTHBOIIOJIOKHBIE CTOPOHBI YCTaHABIMBAIOT IIIOMOBI.

124 Ilpu HEOOXOOUMOCTH JaIbHEUILEro TPAHCIOPTHUPOBAHMUS KOMIUIEKTA YKJIaJOYHBIN
ALK IIOMEIIAETCSl B KAPTOHHYIO YIAKOBKY. BHyTpeHHHE pa3mepbl KapTOHHOW YNAKOBKHM JIOJKHBI
IPEBBIIIaTh COOTBETCTBYIOIINE Pa3Mephl YKIAJOYHOrO sAliuka He MeHee, yeM Ha 20 mm. Kapronnas
yIIaKOBKa BHYTPH BBIKJIAIbIBACTCS BOJIOHENpoHHIaeMoi Oymaroii miu [1BX nenkoit Takum o0pasom,
4TOOBI KOHIIBI OyMaru (TUIeHKH) OBbLIM BBIIIE KPAcB SIIMKA HAa BEJIHMYMHY OOJIBIIYIO ITOJIOBHHBI JTMHBI
U IIUPUHBL SIIMKA. YKIQJAOYHBIA sIuK obOopaumBaor B mieHky [IBX ¢ Bo3mgymHbIMU
aMOPTHU3HUPYIOIIMMHU TOJOCTSIMH HE MEHee 3-X CJIO€B M YKIAJbIBalOT B KapTOHHYIO YHakoBKy. IIpm
HE00X0IMMOCTH, CBOOOJHOE MPOCTPAHCTBO MEXAY YKIAIOYHBIM SIITUKOM M CTEHKAMU KapTOHHOU
YIIaKOBKU 3aIIOJIHSIOT YIUIOTHUTENEM. [10/1 KpBIlIKy KapTOHHOM YIIaKOBKH YKJIabIBAIOT YIIAKOBOYHBIN
auct. Ha mpoTHBONONOXKHBIE CTOPOHBI KAPTOHHOM YNAKOBKM HAKJIEMBAKOT KOHTPOJIBHBIE 3TUKETKU
(TIIOMOBI).

125 Ha BepxHIOIO YacTb KapTOHHOM YIMAaKOBKM M Ha OOKOBBIE CTOPOHBI HAHOCSTCA
OCHOBHBIE, IONIOJHUTENbHBIE U HH(POPMALIMOHHBIE 3HAKH: g ﬁ %no I'OCT 14192-96.

13 MAPKHPOBKA

13.1 Pynop mapkupyercs yTeM pa3MeleHHs STUKETKH/IMIbIUKA.

13.2 Ha 3TUKeTKH/IIIIbAUKI HAaHOCUTCS cielytolias oos3aTenbHas nHpopMalus:
- TOBAapHBIN 3HAK MPEANPHUITUSA-U3TOTOBUTEIS;

- 3HaK yTBEPKICHUS THUIIA CPEJCTBA U3MEPEHUIL;

- 3aBOJICKOM HOMEp U3AETHS;

— 0003HaueHHE U3JETUS COTIAcHO I1. 4.2.1 HacTOsAIIero pyKoBOJICTBA,;

- 0003HaueHHE BXOAHOTO/BBIXOJHOTO pazbeMa.

13.3 Heo0xoaumMoCTh B MIIOMOMPOBAHUY aHTEHHBI OTCYTCTBYET.
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14 IMPUJIOXKEHUE A

DopmyJbl epecyéra BeJTMYHH

[NepecuéT BemmuMH K3 MUHEHHOro Macmraba A, B dorapudmuueckuit A, [1b] u o6parno

Ao =1019(A,L) A =10%0r10

I[Tepecuér norpemHocTelt U3 uHEHOrO MacmTaba B, B morapudmmueckuii B, . [1b] n o6parHoO

B, =101g(1+ B, ) B, =10%/101

[Tepecuér koadduienta ycunenns G B 3¢ GekTUBHYIO Iomans S,, [M?] u 06paTHO
(I - nuHA BOJIHEI B METpax)
Gr 4pS.
SQ(D = G= iﬁp
4p I

[Mepecuér koappunnenta ycunenuss G [nb] B koapdurment kanmubpoku K nb [otH. 1/M] 1 0OpaTHO
(f -gacroTa B rurarepiax)

K =20Ig(32,4f)-G G =20lg(32,4f)-K
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