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N3meputenu koddpdunuenta myma X5SM-04 BeImycKaroTCs 1O TEXHUYECKUM
ycnoBusim JKHKHO.468166.021 TVY.

Nsmepurenu kodddumnmenta myma X5M-18 BbIMycKarOTCS MO TEXHHYECKUM
ycnoBusiMm JKHKHO.468166.011.

HacTtosiee pykoBOACTBO MO AKCIUTyaTallMM NpeIHA3HAYCHO ISl M3yYeHUs
YCTPOWCTBA, MPUHIINAIA JCUCTBUS, MPaBUJ WCIIONB30BAHUSA, TPAHCIIOPTUPOBAHUS H
XpaHeHusi uaMmepuresneit koaddurmenta myma X5SM-04, X5M-18 (manee — uzmepu-
Tenb, um XSMY). Lenslo u3ydeHus sisercs obecreueHre 6e30MacHbIX A JKU3HH
U 37I0pOBbS YCIOBUM TPYJa, YMEHbIIIEHHE BEPOSTHOCTH BBIX0/a U3 cTposi XSM, mo-
JydyeHue HEOOXOJMMBIX 3HAaHUM JJi1 MPOBEJCHUSI KOPPEKTHBIX U3MEPEHUN ¢ MUHU-
MaJbHOM MOTPEIIHOCTHIO U YCTPAHEHUSI BO3HUKIINX HEUCTIPABHOCTEH, JOBEICHHE /10
CBEJICHUS PEKJIAMHO-TIPOCBETUTEIHCKON HH(MOPMAITIH.

@ Buumanue! Ileped o3naxomnenuem u ucnonb3oeanuem HACMoOAWE20 0OKy-
MeHma Heo0Xo0umMo nposepums Haauyue e20 00HOBNEeHUA HA cailme npeo-
npuamus-uzzomosumenn (caium yKa3an HA MUMYIbHOM Jucme) @ pazoene
«IIpooykuyusa» — «H3mepumenvHO-UHPOPMAYUOHHBIE CUCHEMBD) —>
«Koumponvno-uzmepumenovnasa annapamypa CB9» — «HUzmepumenu ko-
Ippuyuenma wiyma ...» — oanee 8ploOpamov coomeemcmeyruiue noopazoe-
J1bl.

PYKOBOI[CTBO I10 9KCILTyaTalliui COCTOUT U3 ABYX YacTeu:

e Yacrs [. O0O1me ceenenns,
 Yacrs |l. Ucnonp3oBanue o Ha3HAYEHUIO.

B nepBoit yactu coxepxkarcsi o0mue cBefeHuss 0 XSM, npuBeneHbl YCIOBUS
AKCILTyaTallu, TPAHCIIOPTUPOBAHUS U XPAHEHUS.

Bo BTopo#i uwactu npuBeneHa uHdopmaius no padbore ¢ X5M, onucaHue u
YCTAHOBKA MPOrPAMMHOI0 00€CTIEUeHUSI, METOIUKN KAaTUOPOBKU U MOPSJIOK MPOBE-
NEHNS U3MEPEHUM.

[lepen Hauvamom skcruryataniuu X5SM HE0O0XOIUMO O3HAKOMUTHCS C HACTOSI-
MM PYKOBOJCTBOM IO SKCIUTyaTalllH.

['ox u3rotoBiaeHus X5M nomkeH OBITh yKa3aH Ha €ro 3ajJHel maHeau u/uim B
ero popmyssipe.

[IpeanpusaTre-u3roToOBUTENbh OCTABIISIET 32 COOOM MPaBo, HE YBEIOMIISS TIOTpe-
OuTelnsa, BHOCUTh B KOHCTPYKIHIO X5M HM3MEHEHUs, HE BIUSIONINE HA UX METPOJIO-
TUYECKNE XAPAKTEPUCTUKH.

U3ech u asnee 10 TEKCTy MPH MCIONB30BAHUM TEPMHUHA «H3MEPHTENb», HIH 0003HaYeHHUs «X5My,
OMKCaHUE orepaluii, TpeOOBaHUK U T.J. OTHOCUTCS KO BCEM MCIIOJHEHHUSIM W Moaupukanusm XSM-04 u
X5M-18. IIpu onucanum TpeOOBaHUi, 3aaHUH TAPaMETPOB U T.H., OTHOCSAIIMXCSA K ONpPENEICHHOMY THITY
W/WIHM UCTIONHEHHIO, W/WITH MOUGUKAIIUH, YKA3bIBAaeTCsS 0003HAUCHUE TUTIA VI/MITM UCIIOJHEHUS, W/WUIIH MO-
nudukanuu, Hanpumep, X5SM-18/2.

X5M. Beenenue Bepcus 2.26.0 23.06.2026 CTp. D
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@ Buumanue! Ipeonpuamue-uzzomosumens ne Hecém OmMEeMCMEEHHOCHU
3a nocaeocmeus HenpasuabHou Ikcnayamayuu X5M, napywienus npagun
Oezonacnocmu u HecoONI00EHUA NPOUUX HEOOXO00UMBIX Mep npedocmo-
DOdHCHOCIMU.

K skcmmyaranyu XSM tonmyckaeTrcst IepcoHan ¢ COOTBETCTBYIOLIEH MHKEHEP-
HOM KBanu(UKalMe, MpOoIEqIINA HMHCTPYKTaXX W NPOBEPKY 3HAHUU COIJIACHO
«MexoTpacieBble IpaBuiia Mo OXpaHe TpyZa (mpaBuia 0€30MaCHOCTH) PU IKCILTya-
TalUX JIEKTPOYCTAHOBOKY, 00JIaMaromuii 6a30BbIMH HaBbIKaMu paboTe ¢ [1K, Takke
MPOLIEINI MOATOTOBKY MO padote ¢ X5M cornacHo Hactosimemy PO u umeromnimii
HE MEHEee BTOPOU TPYIIIbI JoIycKka 1mo padote ¢ HanpsbkeHuem a0 1000 B. K pabote
C HMCHOJIb30BaHUEM HHU3KOTEMIIEPATyPHBIX I€HEPATOPOB IIyMa JOIYCKAETCS IMEepCo-
HaJ, IPOLIeAIINNA HHCTPYKTAX MO OXpaHe TpyAa NpH padoTe C KUJIKUM a30TOM U CO-
cynamu /[Iproapa. K KOHTpOIbHO-TIpOUIAKTHYECKMM paboTaM JOMYCKarOTCs JIMIIA,
JOTIOJIHUTENBHO MPOLIEANINE HHCTPYKTAX IO OXpaHe TpyJa IpH padoTe ¢ JErKoBOC-
IJIAMEHSIOIIUMHUCS U TOPFOYUMHU JKUIKOCTSMH.

@ Buumanue! He donyckaemca ucnonv3oeanue nacmoawezo PJ é6e3 ykaza-
HUA HAUMEHOBAHUA OAHHO20 OOKYMEHMA U NPEONnPUAMUA-U32OMOGUM EIA.
3anpewaemca Kommepueckoe UCHOIb306AHUE OAHHO20 OOKyMeHma 0e3
RUCOMEHHO20 CO2NIACUS RPEONPUAMUSA-U3ZOM 08U EIA.

X5M. Beenenue Bepcust 2.26.0 23.06.2026 cTp. 6
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PykoBOACTBO 10 3KCILIyaTAlMH
Yacto 1. O01mme cBe1eHus

1 HopMaTHBHBIE CCHLIIKH

['OCT 8.475-82 CrannmapTHblil KOOQGUIUEHT IIyMa ¥ 3KBUBAJCHTHAS IIIyMO-
Bas TemIlepaTypa YCHWIUTEIbHBIX U MPUEMHBIX YCTPONCTB. MeTOIMKa BBIMOTHEHUS
U3MEPEHUN.

I'OCT 12.3.019-80 Cucrema crangapToB Oe3omacHOCTH Tpyna. McneiTanus u
u3MepeHus anekrpudeckue. O0mue TpedoBaHus 0€30MaCHOCTH.

['OCT 12.4.124-83 Cucrtema ctangapToB Oe3zomacHocTH Tpyaa. CpenctBa 3a-
IIUTHI OT CTATUYECKOTO 3JIeKTpruuecTBa. OO1IMe TeEXHUUEeCKe TpeOOBaHusI.

['OCT 5556-2022 Bata MenuuuHCKasi TMTpOCKonuyeckas. TeXHuueckue ycio-
BUSL.

['OCT 13317-89 Dnementsl coeauHenusi CBY TpakToB pagunon3MepuTeIbHBIX
npuOopoB. IIpucoennHuTENBHBIE pa3MEpHI.

['OCT 14192-96 MapkupoBka rpy30B.

['OCT 14254-2015 Crenenu 3amuThl, obecrieanBaeMbie 000a0ukamu (ko IP).

['OCT 18322-2016 Cucrema TEeXHHYECKOTO OOCTY>KMBaHUSA W peMOHTa. Tep-
MUHBI U OTIpECTICHUSI.

I'OCT 22261-94 CpenctBa uaMepeHHi SJEKTPUUECKUX ¥ MAarHUTHBIX BEITUYHH.
OO011Ke TEXHUYECKUE YCIIOBHUS.

['OCT 27883 CpenctBa u3MepeHUsT W YIPaBICHUS TEXHOJOTHYECKUMH TIPO-
neccamu. HanexHoCTs.

['OCT 30804.4.2-2013 CoBMECTUMOCTh TEXHUYECKHUX CPEICTB AJICKTpPOMAr-
HUTHasA. Y CTOWYMBOCTH K DJIEKTPOCTATUYECKUM paszpsnaM. TpeOoBaHUS U METOIbI
HCTIBITAaHUU.

I'OCT 30804.4.4-2013 CoBMECTUMOCTh TEXHHUYECKHUX CPEACTB DJIEKTpOMAr-
HUTHas. YCTOMYMBOCTh K HAHOCEKYHAHBIM HUMIYJbCHBIM NomexaM. TpeOoBaHus u
METObI UCIIBITAHUM.

['OCT 30804.4.11-2013 CoBMeCTUMOCTh TEXHHUYECKUX CPEACTB dJIEKTpOMar-
HUTHAas. Y CTOWYMBOCTH K MPOBaJiaM, KPaTKOBPEMEHHBIM MPEPHIBAHUSAM U U3MEHEHH-
M HampsDKEHUS AJIeKTponuTanus. TpeOoBaHUS U METO/IbI CTIBITAHUH.

['OCT 30805.22-2013 CoBMECTUMOCTh TEXHMUYECKHX CPEACTB AJIEKTpOMAr-
HuTtHas. O6opynoBanrne WHGOPMAIMOHHBIX TEXHOJOTHH. PaamomomMexu WHAYCTpH-
anpHble. HOpMBI U METOIbI U3MEPEHUN.

['OCT 32144-2013 DOnektpuueckast sHeprus. COBMECTUMOCTb TEXHUYECKUX
CpEICTB ayieKTpoMarHuTHas. Hopmbl kauecTBa 3JIEKTPUUYECKONW SHEPTUU B CUCTEMax
AIIEKTPOCHAOXKEHHUS OOIEro Ha3HAYSHHUS.

I'OCT P 51317.4.2-99 CoBMeCTUMOCTh TEXHUYECKHUX CPEACTB AIIEKTpOMAr-

X5M. HopMaTHBHBIE CCBHUTKH Bepcus 2.26.0 23.06.2026 cTp. 7
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HUTHasl. YCTOMYMBOCTh K 3JEKTPOCTATUYECKUM paspsaaM. TpeOoBaHUS U METOJbI
WCTIBITAHUM.

['OCT P 51317.4.4-2007 COoBMECTUMOCTh TEXHHUYECKUX CPEICTB IJICKTpOMAr-
HUTHasA. Y CTOMYMBOCTh K HAHOCEKYHJHBIM HUMITYJILCHBIM TIOMEXaM. TpeOoBaHUs W
METO/IbI UCIIBITAHUM.

['OCT P 51317.4.5-99 CoBMeCTUMOCTh TEXHHUYECKHUX CPEACTB dJICKTpOMar-
HUTHAs. Y CTOWUHUBOCTh K MUKPOCEKYH/IHBIM UMIYJbCHBIM ITIOMEXaM OOJIBIIION SHEp-
ruu. TpeOoBaHUs U METOIbI HCTIBITAHU.

I'OCT P 51317.4.11-2007 CoBMECTUMOCTh TEXHUYECKUX CPEACTB 3JIEKTPO-
MarHuTHasi. Y CTOMYMBOCTh K MpOBajaM, KPaTKOBPEMEHHBIM MPEPHIBAHUSM U U3Me-
HEHUSIM HaIPSKEHUS DJIEKTPONUTaHus. TpeOOBaHUS U METOIbI UCTIBITAHUM.

['OCT P 51318.22-2006 CoBMeCTUMOCTb TEXHUYECKHX CPEJICTB 3JEKTpOMar-
HutHasg. O0opynoBaHue WHOOPMAIMOHHBIX TEXHOJOrui. Pamnonomexu WHIYCTpH-
anbHble. HOpMBI 1 METO/IBI U3MEPEHUI.

['OCT P 51318.24-99 CoBMECTHMOCTh TEXHUYECKHX CPEJCTB DJIEKTPOMArHUT-
Hasg YCTOMYMBOCTH OOOpYyAOBaHUS MH(POPMALMOHHBIX TEXHOJOTHMH K 3JIEKTpOMar-
HUTHBIM NOMeXaM. TpeOoBaHUs U METO/bI UCTIHITAHUIA.

['OCT P 55878-2013 Croupt STUIOBBIA THAPOIU3HBIN PEKTU(HUKOBAHHBIMA.
TexHU4ecKue yCIoBus.

['OCT CISPR 24-2013 CoBMecTUMOCTh TEXHHUYECKHX CPEJICTB AJIEKTpOMar-
HutHasg. O0opynoBaHue WHOOPMAITMOHHBIX TEXHOJOTUN. Y CTONYMBOCTH K JIEKTPO-
MarHuTHBIM noMexam. TpeGoBaHus U METO/IbI UCTIBITAHUMA.

MU 2083-90. N3mepennst kocBeHHbIe. OnpeiesIeHHE pe3yJIbTaTOB U3MEPEHUI
u onieHuBanue ux norpemHocteit / HIIO « BHUMWM um. [I.1A. MenneneeBa». — Baen.
1992-01-01. — M: Kom. crannaptuzamuu u Merposnorun CCCP, 1991. — 10, [1] c. -
(l'ocynapcTBeHHas cucteMa 00ecTieueHHs €IMHCTBA U3MEPEHUIN).

IEEE Std 287-2007 IEEE Standard for Precision Coaxial Connectors.
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2 OnpenesieHusi, 0003HAYEHUS ¥ COKPALIEeHU S

B HacTosimieM pyKOBOJACTBE IO 3KCILTyaTalldd MCHOJIb30BaHbI CIEAYIOIINE
onpeeneHus, 0003HaYEHUSI U COKPAILICHHUS:

BUpPTYaabHbI npubop: [Ipubop, cocrosumii U3 M3MEPUTENBHOrO OJ0Ka,
MOJIKJIIOYaeMOr0 K KOMIIBIOTEPY, M TPOrPaMMHOTO OOECHeUeHHUs, peaqTu3yIolero
yacTh GyHKIUN npubopa — ymnpapieHue, 00pabOTKy U OTOOpakeHHE pe3yJIbTaTOB
U3MEPEHUM.

u3mepuress (wm XSM): M3meputens xkodddunmenta myma XSM-04 wumm
X5M-18.

U3MepHUTeIbHBIN 0JIOK: ANTapaTHas 4acTh BUPTYaJIbHOTO MPUOOpPA, MOAKIIO-
gaeMasi K KOMIIBIOTEPY.

MeToJ ABYX OTCYeTOB: MeToj, Mpu KOTOPOM IMOJa4a/OTKIIOYEHHE MUTAHUS
reHeparopa IIyMa OCYIIECTBIISIETCS BPYYHYIO (KaK IpPaBUIIO, MCIOJIB3YETCS IS U3-
mepenust KII u KIT ¢ moMornisio Hu3koTemieparypusix 'I).

MOAYJAUMOHHBIA MeTOox: MeTon, Ipu KOTOPOM YIIPaBIAIOLIEE ITMTAHUE
TBEPJOTEIILHOTO TeHEpaTopa IIyMa SIBJISETCS MOJIYJIMPOBAHHBIM (YIIpaBieHUE MUTa-
HHEM TeHepaTopa IIyMa OCYIISCTBIISICTCS aBTOMATUYECKU C MOMOIIBI0 X5M).

npeanpusitue-u3roropurenb. AO «HII® «Mukpany.

nporpamma ynpasienus: [10 Graphit.

PEMOHT TeKYIMii: PEMOHT, BBIIOJIHAEMBIN 1711 00ECTIEYEHHS NI BOCCTAHOB-
JICHHUsT pabOTOCIIOCOOHOCTH M3/CTHS U COCTOSIIINN B 3aMEHE W/WIIM BOCCTAHOBJICHUU
OTAEIbHBIX YaCTEM.

TeXHHYeCKoe 00caykuBaHue: KOMIUIEKC TEXHOJIOTMYECKUX ONEpPALMN U Op-
raHU3alMOHHBIX IEUCTBUM MO MOJIJEPKaHUI0 PAaOOTOCIOCOOHOCTH WIIM UCIPABHOCTH
00BEKTa IIPU UCIOJIB30BAHUU 110 HA3HAYEHUIO, OKUIAHUHU, XPAHEHUHN U TPAHCIIOPTH-
POBaHHUH.

TeXHU4YeCKoe 00CJay;KMBaHHMe HelIaHoBoe. HesamnaHupoBaHHOE TeXHHUYE-
CKOe OOCITyKMBaHHUE, BBIIOJIHIAEMOE MO Pe3ysbTaTaM OLEHKU (PAKTHUECKOrO TEXHH-
YECKOT0 COCTOSIHUS OOBEKTA.

(upMeHHbIN MeTOA peMOHTA: MeTo BBIITOJIHEHHUS! PEMOHTA MIPEANPUITUEM-
U3TOTOBUTEIIEM.

(pupMeHHBIII METOJ TEeXHUYeCKOro O0O0CHYyKMBaHUS: MeEToa BBINOJIHEHUS
TEXHUYECKOTO O0CTYKUBAHUS IPEANPUATUEM-U3TOTOBUTEIIEM.

AIIIT — ananoro-1mudpoBoit mpeodpazoBaTeb.

BY- BBICOKHE YaCTOTHI.

I'Il — reneparop myma.

nbMm (I ypoBHS MOIIHOCTH) — JI€CATHYHBIN Jiorapu@™ OTHOILIEHUS
MOIIHOCTH B BT k 1 MBT, yMHOXEHHBII Ha AECATD.

WKII — u3mepuresnb kodhuirenTa myma (H3MEpUTEIb).

X5M. Onpenenenusi, 0003HaUCHUS U
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NOLIIT — u30bITOuHAs OTHOCUTENBHAS ITyMOBAasi TEMIIEpaTypa.
NIIP — n3MepuTesb NPUCOECTNHNATENBHBIX Pa3MEPOB.
NY — nccneqgyemoe yCTporucCTBO.

KII — ko3 punnent nepenayu.

KCBH — xoaddunmenT cTosueit BOJIHBI IO HAMIPSHKEHUTO.
KIII — ko3¢ durnuent nryma.

JIITJ] — maBUHOIIPONETHBIN JTHO/I.

HI'I — Hu3koTeMIIEpaTypHbI F€HEPATOP LIyMa.

OI' — onopHBI reHepaTop.

OC — onepanoHHas CUCTEMA.

ITK — nmepcoHaJIbHBIN KOMIIBIOTED.

[10 — nporpamMmmHOe obOecrieueHue.

[TY — npoMeKyTOYHas 4acToTa.

PO — pyKOBOJCTBO IO 3KCILTyaTal[Uy.

CBY — cBEepXBBICOKHE YACTOTHI.

CKII — cobcTBeHHBIN KOA(PGULIMEHT IEpeaayH.

CKII — coOG¢cTBEeHHBIN KO3 (ULIKUEHT IIyMa.

CH — cpencTBo n3mepeHus.

CH — cormacoBanHas Harpys3ka.

CIIMILI — criekTpasibHas IJIOTHOCTh MOIIHOCTH IIIyMa.
CCKII — cpenHexBaipaTuyecKas MOrpeIIHOCTb.

CY — cuHTE3aTOp 4acToT.

TTJI — TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA.

®OHY — uibTp HUKHUX YACTOT.

O/ — sKkcIuTyaTalliOHHAs] TOKYMEHTALUS.

OJIC — saeKkTpoABMXKYIIas CUia.

ENR — excess noise ratio (power ratio), o xe, uro MOIIT.

X5M. Onpenenenusi, 0003HaUCHUS U
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3 TpeGoBanusi 6e30nMaCHOCTH

@ Buumanue! Ilpeonpuamue-uzzomosumens He HECém 0meemcmeeHHOCHU
3a nocaeocmeus HenpasuavHou Ikcnayamayuu X5SM, napywenus npagun
0e3onacnocmu u HecoONI00eHUs NPOYUX HEODXOOUMBIX Mep npedocmo-
PodHCHOCIU.

[Tpu skcrutyaranuu X5SM HeoOxoauMo coomoaaTh «IIpaBuia mo oxpane Tpyaa
IPU DKCIUTyaTallul 3JICKTPOYCTaHOBOK» [2], «IIpaBmiia TeXHUYECKOHN 3KCILTyaTalliu
3JIEKTPOYCTAHOBOK TOTPEOUTENCH IJIEKTPHUECKOM dHeprun» [3] akTyalbHbIC HA MO-
MEHT UCIOJIb30BaHus X5SM.

Ha paGoyem mecTe T0MKHBI OBITh IPUHSATHI MEPHI IO 00ECTICUCHUIO 3aITUTHI OT

BO3JECHCTBUS CTaTUYECKOTO JJIEKTPUYECTBA, a TaKkKe COOMIOAECHBI TpeOOBaHUs
I'OCT 12.3.019.

@ ITpeoocmepercenue: npu paome ¢ XSM 603moxcH0 nopadicenue rneKmpu-
YyecKuM moKoM.

B uzmepurensaom 6110ke XSM npucyrcryet Hanpspkenue ~ 220 B 50 I'ip 1 A,
MOATOMY TIPH IKCIUTyaTallMk U KOHTPOJIbHO-MPO(UIAKTUYECKUX paboTax, MPOBOIU-
MBIX ¢ X5M, cTporo co0r0/1aiTe COOTBETCTBYIOIINE MEPHI MTPEIOCTOPOKHOCTH:

* 3ampeniacTcs BKIOYATh B CETh AJIEKTPONMUTAHUS HE3a3eMIIEHHBIN XS5M;

* mepen paboToil HEOOXOIUMO MPOBEPUTH HAIMUKME CUCTEMBI 3aITUTHOIO
3a3eMJICHUS;

e mepen noakaoYeHneM XSM K CeTH 3JEKTPONUTAHUS WA MTOAKIFOYEHU-
€M K HEMY JIpyTUX NpUOOPOB HEOOXOIMMO MyTEM BU3YaJIbHOI'O OCMOTpa
yOeauThCS B UCIIPABHOCTU Kalessi MUTaHUs U COSAUHUTD 3a5KUM 3allUT-
HOTO 3a3eMJIeHUs (Jajnee — KJIeMMa 3a3eMJIeHUs1), 0003HAYEHHBIH CHUM-

BOJIOM @ U HaxXOJSIIMICA Ha 3aJHEH ImaHenu XS5SM, ¢ 3a3eMIISIOIUM
IPOBOJHUKOM (B KpallHEM cllydae, C 3aHYJICHHBIM 3aKMMOM ITUTAIOIIEH
CETH);

* 10 OKOHYaHUU PabOThI U OTKIIOUCHUS] X5SM OT CeTH AJNEKTPONUTAHUS U
OT JPYrux MNpUOOpPOB KIEMMY 3alIUTHOIO 3a3€MJICHUS CJEIyeT OTCO-
€MHUTDH OT CUCTEMBI 3a3€MJICHUSI WU 3aHYJICHUS,

e 3ampeniaercd 3azeMiaTh X5SM depe3 cucteMy OTOIUIEHUS U IPYTHUE CH-
CTEMbI, HE IPUCTIOCOOJIEHHBIE ISl ATOW LI, PU OTCYTCTBUU CUCTEMBI
3a3eMJICHUSI HEOOXOJMMO BOCIIOJIb30BATHCS 3aHYJIEHHBIM 3aKMMOM ITH-

TalOLEN CETH; JOMYCKAeTCAd HE COCIUHATH KIEMMY 3a3eMIJICHUS @ C
CUCTEMOI 3a3eMJICHHUSI WJIM 3aHYJICHHBIM 3aKUMOM MHTAIOUICH CeTH
TOJIKO B TOM CJy4ae, KOTJla B CETH JJIEKTPOINUTAHUS MPEAyCMOTpEeHa
KUJa 3aUIMTHOTO 3a3€MJICHUS; B ATOM Clydyae HYXHO YOEIMThCS, UTO

X5M. TpeboBanus 6e30MaCHOCTH Bepcus 2.26.0 23.06.2026 crp. 11
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KOHTAKT 3a3CMJICHUA B PO3CTKC I[eﬁCTBI/ITeJII)HO oOecrneunBaeT Tpe6ye-
MOC COIIPOTHUBJIICHUC 3a3CMIJICHUSI

@ Buumanue! Ilpu nonenenuu 3anaxa zapu, 0biMa U m.n. He3aMeoJaUMENIbHO
ooecmouyumo X5M!

© IIpu nonadanuu cmamuueckozo paspsda ma X5SM npoepamma ynpasnenus
Modicem 8bloasams coodbuenue no yewmpy skpana « Quuoxa wunvt SATAY,
nocie 4e2o Modcem nompedo8amvcs 8MeuamenbCmeo onepamopa C Yeibio
nepezanycka 110 u/unu usmepenus.

* 3ampeniaercs HapyliaTh 3alllUTHBIC TJIOMOBI, MPOU3BOJUTH CAMOCTOS-
TEJIbHBI PEMOHT;

* 3a)KUM 3aIIUTHOIO 3a3€MJICHUS CIEAYET OTCOEAUHATH TOJIBKO IIOCIIE OT-
KItoueHus X5M oT ceTu MUTaHus U OT IPYTrUux IpuOopoB;

 3ampeiaercs moaaBarh Ha Bxoxa «=9 CBY» X5M MOIIHOCTh U IOCTO-
STHHOE HaIPsDKEHUE, MIPEBBIIIAOIINE 3HAUYCHUS, YKa3aHHbIC Ha IIepeaHen

naHenu X5SM psoM co 3HaKOM A (B ciry4ae IpEBBILIEHNS MOIIHOCTH
Ha Bxoze X5M B mporpamMme yIpaBJICHHsI Ha JIEBOM CTaTyCHOM ITaHEIN

JOJKEH MOSBUTHCS UHAUKATOP NIEPETPY3KU 0)

© Buumanue! Ilepeo counenenuem coedunumenet, 6o uzbexncanue ux nospesxicoe-
HUs, HeoOX0OUMO KOHMPOIUPOBAMb UX NPUCOEOUHUMETIbHbIE pa3mepbl (CM.
KOHMPOJIbHO-Npopuiakmuyeckue pabomol 6 pasoeie noo2omoeku K pabome
n. 5.3). Counenenue KOaKCUATLHBIX COCOUHUMENEL NPOU3BOOUNDb MOTbKO 8PA-
Wenuem 2atiku cOeOUHUmensa «8UIKay (Kopnyc uzoenus He eépawams!), 3ams-
2uBanue 2atiku 0CyWecmeaisims mapupo8aHubiM KI04OM.

Mexny BBIKIIOUEHUEM 3JIEKTPONUTAHUS U MOCIEAYIOIIUM BKIIFOUEHHEM XSM,

C ICITBI0 COXPAHHOCTH OJIOKA MUTAHUsS, HEOOXOAMMO BhIAEP)KATh MHTEPBAI HE MCHEE
30c.

@ Buumanue! Bo uzbesxncanue Kopomkozo 3amblKaHUuA Meicoy HYMPEHHUM U
BHEUWIHUM NPOGOOHUKAMU pA3béma numanua 2enepamopa wiyma X5SM ne
pekomenodyemca ocmaenamsy kKabvenv muna BNC (eéunxka) — BNC (sunka),
nooknouénnvim kK X5M oe3 cenepamopa wiyma. Ilpu nooknouenuu pazvéma
numanus K I'lll ¢ nomowivro xkavens BNC (eunka) — BNC (eunka) é nepeyio
ouepeob kaoenv nookarwuams kK I'lLll, u monvko nocne smozo k X5M! Om-
knouenue numanusa LIl cnedyem npoeodumsv 6 obpammnoit nocjedosa-
menvnocmu!
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@ ITpu usmenenuu cemesvix nacmpoex X5M uepez \Web-unmepgpeiic 6o u3-
oexcanue nonomku X5M nocne naxicamus KHORKU «3anucamsvy He0O0X00uU-
MO 002c0ambCs noseieHus cooouenusn o 3asepuwenuu 3anucu «\Write con-
fig complete» na moit sce cmpanuuke nacmpoiiku cemesvix napamempos!
Bpema oxcudanus mosrcem 0oxooums 00 1 mun!

[Ipn ncnons3oBanum XSM ¢ onuument «AIIA» Ha BBIXOJ MCIONB3YEMBIX I'€HE-
pPaToOpOB IIyMa PEKOMEHAYETCSI HAKPYTUTh KOHJICHCATOp, MPEAOTBPAIAOIINN [T0I1a-
JAHWE MTOCTOSIHHOTO HANPSKEHUS HA €T0 BBIXOJ.

@ Buumanue: nooaua nanpaxcenus 1u6o nonadanue cmamuueckozo papaoa
Ha coedunumensv aoanmepa numanusa (onuyua «AILA») npu noocoeounen-
HOM K coeounumento «=9 CBY)y» zenepamope wiyma modxcem npugeecmu K
HepabomocnocobHocmu nocieonezo!

@ Buumanue: nenpasunvnas nodaua cuzHanoe Ha cepeUCHBLl COCOUHUMEND
ITPOI'PAMMATOP mosrcem npusecmu K Hepadomocnocoonocmu X5M!

@ Ilpu ucnomvsoeanuu emewnezo npedycunumens u3 KOMHIEKMA HOCMABKU,
HE0OX00UMO 3A3eMIUMb KOPNYC npeoycunumens nepeo nooKuo4eHuem €20 K
cemu 1eKMpPONUMAHUSL.

Ha paGoyem mecTe 10MKHBI OBITh MPUHATHI MEPHI IO 0OECTIEYEHHIO 3aIUTHI OT
BO3JICWCTBHS CTATHYECKOTO 3JIEKTPUYECTBA.

@ Buumanue! Ipu npogedenuu ecex euoog paom c X5M ucnonv3yiime am-
mucmamuyeckuii opaciem, nOOKIIOUEHHBLI K WUHE 3AUUMHO020 3a3emle-
Hus!

[Ipy uyKcTKE COEAMHMTENEH CIHUPTOM HEOOXOAUMO COOJIIOAATH CIIEAYIOIINE
npaBuJia:

* pEeKOMEHIYyeTCs UCIoiab30BaTh crupT corsiacHo ['OCT P 55878;

* Mapbl COMPTA B3PHIBOOMACHBI, TTOTOMY YHUCTKY COCIUHUTENICH HYKHO
MPOBOJIUTH B XOPOIIIO MPOBETPUBAEMOM ITOMEIIICHHH;

* XpaHUTh CIUPT HEOOXOJAUMO B XOPOIIIO 3aKPBITHIX KOHTEHHEpaX;

* YKUCTKY coeauHutesien XSM MNpOBOJHUTH TOJIBKO IPU BBIKJIHOUYEHHOM
ANIEKTPONUTAHUU, U30€Tas MonajgaHus CupTa B TJ1a3a, Ha KOXY, OJICKITY
U B JIbIXaTEIbHBIE MYTH;

* COUPT TEXHUYECKUN MOXKET SIBISITHCA MPUUUHOW OTPABIICHHS MPU €ro
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NOTIaJaHUU B OPraHbl MULIEBAPEHNUS;
BO u30eXaHHWE CIy4yailHOTO MPOJUTHS U BO3TOpPaHHUsS CHHUPTa YHCTKY
HEO0OXOMMO TPOBOAUTH Ha CHEIUAIBHO MOATOTOBICHHOM YHCTOM pa-
0604yeM MecTe B OTAAJCHUHU OT MOTCHIMAJIbHBIX 0YaroB BOCIUIAMEHEHUS
(HarpeBaTeNbHBIX MPUOOPOB, OTKPHITOTO TUIAMEHM, MCKPSIIUXCS KOH-
TaKTOB);

IIPU CIIy4ailHOM MPOJINTHH CIIHPTa Ha pabodyemM MecTe HEOOXOIUMO He-
MEJIEHHO TIPOTEepeTh pabodyee MECTO JETKOBIMUTHIBAIOLIMM MaTepUaIoM
U YTWJIM3UPOBATh JAHHBIN MaTeprall HaJexXaluM o0pa3oM;

OpU BOCIUIAMEHEHUHU CIUPTA 3allpellaeTcsi MPOU3BOAUTH TYIIEHUE BO-
JOW U CpEeJICTBaMHU Ha BOJIHOM OCHOBE; TYIIEHHE MPOBOJIUTCS MOPOIIKO-
BBIMMU, YTJIIEKUCIOTHBIMUA OTHETYIIUTEISMU WU IECKOM.

[Tpu nepememiennn XSM Mexy pabourMHU MECTaMU, a TakXKe MPHU JJIUTEIb-
HOM IIPOCTOE, KOAKCHAJIbHBIE COCAMHUTENIN XSM M KOMIUIEKTa NMPUHALJIEHKHOCTEN
JIOJKHBI OBITh 3aKPBITHI 3AIUTHBIMHU KOJIMAYKAMU ISl UCKITFOUCHHS MOBPEKIICHMUS,
BO3JCUCTBUSI HA HUX BJIATH, MbUIM U JAPYTUX arpeCCUBHBIX CPEN U MOCTOPOHHUX Ya-

CTHIL.

@ He oonyckaromcea upesmepuvie nepezutn kabeneiic CBY, Ethernet u kabens
numanun!

[Ipu ucnonw3oBanuu B u3MmepeHusax HI'II, 3amomHseMbIX >XKUIKUM a30TOM,
HE00X0AMMO COOJIIOIATh CIAEAYIOIINE MPABUIA;

nepes; 3aJMBKOM JKMAKOTO a30Ta yOEAUThCS B OTCYTCTBUM BJard Ha
BHYTpPEHHEN noBepxHocTh kpuocrata HI'TI;

3aJIMBKY a30Ta MPOU3BOAUTH TOJIKO Y€pe3 BOPOHKY; MOCKOJIbKY B Haya-
Jie 3aJIMBKH MPOUCXOAUT OypHOE KUIIEHUE a30Ta, €ro CieAyeT HaIUBaTh
MaJjioil cTpyei (Ipu 3TOM B pe3epByape YCTaHABIMBAECTCS HU3Kas TEM-
nepaTtypa), He JOMycKas MonafgaHusi OpbI3T KUJIKOCTH Ha OAEKIY,
00yBb, OTKPBITbIE YYACTKH TEA;

NEPBOHAYAJIBHO BECTH 3aJMBKY a30Ta OCTOPOKHO, 3aIlOJIHSAS KPUOCTAT
He Oosee yeM Ha 1/2 ero oObeMa u J00OaBIIsIs a30T IO MEpe ero OypHOTo
BBIKUIIAHMUS;

IIOCJIE YCTAHOBKM pEXMUMa CIOKOMHOrO KHIEHHUS (IIPUMEPHO Yepes
15 MuH mocne Hayana 3aJuBKH) JOJUTH a30T /10 YPOBHS 3-5 CM HMXKE
BEPXHEro Kpas TOpJIOBUHBI KPHOCTaTa; MPU3HAKH pabOTOCIIOCOOHOCTU
HI'I: a) B TedeHne 3 4 BPEMEHHM CIIOKOWHOI'O KHUIIEHHSI HE JIOJKHO
HaO0JII01aThCsl MPU3HAKOB OOMEp3aHUsl TOPU30HTAIBHBIX MOBEPXHOCTEH
U JIHUIIA KPUOCTaTa, BOJHOBOAHBIX (PJIAHIIEB, & TaKXKE MHES WU KOH-
JIeHCaTa Ha BHYTPEHHEM IPOBOJHUKE BBIXOJHOTO KOAKCHUAJIBHOTO CO-
eAUHUTENS, 0) yepe3 3 4 CIOKOMHOro KuneHus BosHoBoj BHyTpu HI'ILI
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JIOJIKEH OBITh MOJIHOCTBIO MOKPHIT KUJKUM a30TOM;

* 3aIIOJHEHHBIN TeHepaTop UIyMa JOJIKEH ObITh 3aKPEIICH;

e 3anpeniaercs ciauBath a3ot u3z HI'T;

* HOBYIO 3QJIMBKY CJIEAYET NMPOU3BOAUTH TOJBKO MOCIE MOJHOIO HcHape-
HUsI BCErO a30Ta.

4 Onucanue X5M U NpUHUIUIOB e€ro padoThl
4.1 Ha3nayenue

HaumenoBanue: Wamepurenu kospdunuenta myma XSM-04, Usmeputenu
koa¢¢unmenta mryma X5SM-18.

O6o3uauenne: JKHKIO.468166.021 mms X5M-04 u )KHKIO0.468166.011 mnsa
X5M-18.

Homep cBuaerenscTBa 00 yTBEpXKACHUU THIMA cpeiacTBa m3mepenuit: 40363
st XSM-04 u 46750/1 ms X5M-18.

Peructpanuonssiit Homep no ['ocynapctBennomy peectpy CU: 44825-10 ns
X5M-04, u 50067-12 mia X5M-18.

N3mepurenu kosdduimenta nmryma XSM npeanaznauenst aia usmepenuit KII
u KII (a takxe CBSI3aHHBIX C HUMH BEJIMYMH: IIIyMOBOM TeMIEpaTypbl, OTHOCUTEIb-
HOTO (YCIIOBHOTO) YpOBHS MOIIHOCTH) NMPUEMHO-YCHJIMTEIbHBIX, U JIPYTUX PaJHo-
TEXHUYECKUX YCTPOMCTB, a Takxe mid rpaayupoBku ['1ll, B koakcuanbHOM TpakTe ¢
BOJTHOBBIM corpoTuBieHuemM 50 OMm ¢ auameTrpamu momnepeuHbix ceuenui 7,0/3,04
MMm u 3,5/1,52 mMm ¢ coequnutensmu tunoB I, N, IX (Bapuant 1 u Bapuant 3), 3,5
MM 1 SMA.

OO6nacTe NMpUMEHEHUsI — pa3pabOTKa, MPOU3BOACTBO, TEXHUYECKOE OOCTYKH-
Ba"ue u KoHTpoJib BU u CBY ycTpoiicTB 1 000pynoBaHusl, a TaK)Ke HUCCIEIOBaHUS U
HacTpoiika CBU-y3/10B; UCTOIB3YEMBIX B PAIUOICKTPOHUKE, CBA3HU, MPUOOPOCTpOE-
HUU, U3MEPUTEIIbHON TEXHUKE, PaAUOHABUTALIMM, PAJUOJIOKALINH, TeJle- U paJuoBe-
IAHWUH, TEJIEKOMMYHHUKAIIUH; HAYYHbIE UCCIICIOBAHUS, U3MEPEHHS BHEMOJIOCHBIX W3-
JYYEHUW, CTAHAAPTU3UPOBAHHBIE U3MEPEHUS, PAAMOKOHTPOIb U T.A. X5SM moxer
AKCILTYaTHUPOBATHCS B JIAOOPATOPHBIX U MIPOM3BOJICTBEHHBIX YCIOBHUAX, B I[€XaX, pe-
MOHTHBIX MAaCTE€PCKUX M JIPYTHX 3aKPBITHIX MOMEIICHUSX IPU COOTBETCTBYIOIIMX
ycioBusix npuMeHnenus. HopmanbHabie 1 paboymne ycaoBusi MpUMEHEHUS TPUBEICHBI B
m. 4.2.

W3mepurenun koddp¢uuMeHTa 1IymMa I[O3BOJSIOT ONpPEAENsTh MapameTphbl
YCTPOMCTB, pabOTaOIIMX B JIMHEWHOM, HEJIMHEMHOM, a TaKXe KBAa3WJIMHEHHOM pe-
KMMaX, MACCUBHBIX M AKTUBHBIX YCTPOWCTB, YaCTOTHO-TIOCTOSSHHBIX M YaCTOTHO-
npeo0pa3youmx yCTPOUCTB (IIOCTOSIHHBIE U YIPABISIEMbIE aTTEHIOATOPBI, CMECHUTE-
JM, YMHOXXHMTEJIM YaCTOThI, MOJYJSATOPBI, OTPE3KU JIMHUW TEepe/layd, Pe30HATOpPHI,
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OTBETBUTENH, ACIUTETH, (GUIBTPBI, MOCTbI, HATPY3KH, afanTepbl, JUHUU 3aJCPKKHU,
MepEeKIII0YaTEeNM, YCUIIUTENN, TEHEPATOPHI U Ap.).

X5M uMEIOT COOTBETCTBYIOIINE BXOJBI M BBIXOJBI aHAJIIOTOBOW M IMHU(PPOBOH
CUHXPOHU3AIMKA I pabOThl C APYTUMHU MPUOOpPaMU B COCTaBE M3MEPUTEIHHBIX
KoMILiekcoB. M3mepurenu pabotator non ynpasieHueMm BHemHero 1K, xoTopsrii
oCymiecTBIseT (PyHKIMM yrnpaBieHuss XSM 1 oToOpaxeHue pe3ynbTaTOB U3MEPECHUN
(He BXOIWUT B KOMIUIEKT TMOCTaBKH); misa cBsizu ¢ IIK wmcmomws3yercs mHTepdeiic
Ethernet UTP 10/100 (IEEE 802.3). Jlns ympaBnenuss X5M mnpemna3Hadeno I10
Graphit (mporpamma ympaBieHus); a ¢ IeJIbI0 00eCIeUeHUs] BO3MOXHOCTH aBTOMa-
TU3aIMd U3MEPEHUU JJIsi BHEIIHEro yrpaBieHuss X5SM U (QyHKIUSMU MPOTpaMMBI
yIpaBJICHUs MPEAYCMOTPEH MPOrpaMMHBIN MHTep(delic, OCHOBaAaHHBIM HAa TEKCTOBOM
cucteme koMan/ (moapoonoe onucanue [10 mpusenero B 4. || HacTosmero PD).

4.2 YcnoBusi OKpy:Kawlel cpeabl

Hopwmaibhbie ycnoBus mpuMeHnenus X5SM npuBeeHsl B Tadiuie 4.1

Tadonuua 4.1 — HopmanbHble yCIOBUS IPUMEHEHUS

3Ha4YCHUE BIUSIONICH
Briusronias BeuurHa
BEJINYMHbI

Temmneparypa okpyskaromero Bozayxa, °C:

HIDKHEE 3HAUYCHHE 15

BEpXHEE 3HAUEHUE 25
OTHOCHTENIbHAS BIAXHOCTB BO3/IyXa, %, He Ooee 80
AtmocdepHoe nasieHue, klla (MM pT. CT.) 84-106 (630-795)

Wsmeputenn koddpdunmenta myma XS5SM-04 cooTBETCTBYIOT Tpymme 3 1o
['OCT 22261: sBAsiroTCSl yCTOMYMBBIMU K BO3ICHCTBHIO BHEUTHUX KIMMAaTHYECKUX
(akTOpoB B pabOUYUX YCIOBUSX IPUMEHEHUS, U TPOUYHBIMU K BO3EMCTBUIO BHEIIIHUX
KJIIMMAaTUYECKUX (DaKTOPOB B MPENEIbHBIX YCIOBUSIX TPAHCHOPTUPOBAHUS, a TAKKE
00J1aAat0T MPOYHOCTHIO K BHEIIHUM MEXaHUYECKUM BO3ACHCTBUSAM MPU TPAHCIIOPTH-
pPOBaHUM B TPAHCHOPTHOM Tape. Paboune u npeeabHble 3HaUeHUsT BHEITHUX BO3/CH-
cTByroux Gakropos st XSM-04 npuBeneHsI.

PaGoune ycrnoBus mnpumMeHenus (dkcmutyataruu) XSM-04 st pexumMoB
«MonysiuuoHHbI MeTOA» U «MeTon ABYX OTCUETOB)» AOJDKHBI COOTBETCTBOBATH
tabnuue 4.2 (cneayer UMEeTh B BUY, YTO METPOJIOTUYECKUE M TEXHUYECKUE XapaKTe-
PUCTHKH, MPUBOAMMBIC B JTAaHHOM JIOKYMEHTE, JaHbl 0€3 ydeTa BIHUSIHUS YCIOBHUU
okpyxatomiei cpensl Ha ['11, nucnonb3yembie coBMecTHO ¢ X5M); B OCTaBbHBIX CIIy-
yasx, a Takke M pexxuma «I'pagyupoBKa reHepaTopoB ILIymay, pabodyue yClIOBUS
MPUMEHEHUsI JOJHKHBI COOTBETCTBOBATh HOPMAJbHBIM YCJIOBHSIM COIJIACHO TabJu-
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@ Buumanue! Ilpu zpadyuposke zenepamopog wiyma 6 nomMeuieHuL He 00aic-

HO 0blmb CKBO3HAKOS U nepenaooe memnepamypul 6onee 2 °C!

Tabnuua 4.2 — Paboure yciaoBusl MPUMEHEHHUS U TIPEIeTIbHBIE YCIOBUS TPAHCIIOP-

tupoBanus X5SM-04

Bospeiicrayionmi XapakTepucTuka Bo3IeicTByIo1Iero ¢pakropa 3HavyeHue
daktop
1 IloBbiieHHas tem- | Pabouas Temnepatypa, °C +35
neparypa cpezpl [IpenenvHas Temnepatypa, °C +70
2 IlonmxenHas reM- | PaOouas Temneparypa, °C + 15
neparypa cpesl ITpenenbHas reMneparypa, °C -50
3 IloBbllieHHAs [Tpu skcrmyaranuu (T=25 °C), %, He 6onee 80
BIAXKHOCTE Bo3ayxa | IIpu tpancnoprupoBanuu (T=30 °C), %, He bonee 95
4 Atmocdeproe naB- | [loHMWKEHHOE TaBICHHUE, MM PT. CT. 630
JeHne [ToBbIIEHHOE /1aBJICHNE, MM PT. CT. 800
5 TpancnoptHast Yuciio ynapoB B MUHYTY ot 80 no 120
TpsiCKa MakcumainbHOe ycKopeHue, M/c? (g) 30 (3)
OO11ee 9ncio yIapos 4000
Tabnuua 4.3 — PaGoune ycioBus npuMeHeHUs (KIMMAaTUYECKUE BO3JICHCTBHS)
X5M-18
3HaueHue BIUAIONIEH
Bnusronnas BenmmunHa
BEJINYHHBI
Temneparypa okpyKaroliero Bo3ayxa, °C:
HID)KHEE 3HaueHue 5
BEpXHEe 3HAYCHHE 40
OTHOCHTENbHAS BIAKHOCTH Bo3yxa mpu 25 °C, % 90
Atmocdeproe naBienue, klla (MM pr.cT.) 70-106,7 (537-800)
Tabnuua 4.4 —IlpenensHbie yCIOBUS TpaHCTIOPTHpOBaHus X5SM-18
3HavyeHue BIUAOLICH
Bnustirorast BenmuuuHa
BEJINYMHBI
Temneparypa okpyKaroiiero Bo3ayxa, °C:
HIDKHEE 3HAUEHUE -50
BEpXHEe 3HAYCHHE 70
OTtHocuTenbHas BIaXHOCTh Bo3ayxa mpu 30 °C, % 95
Atmocheproe naBrnenue, klla (MM pT.CT.) 70-106,7 (537-800)
MexaHnnyeckue yaapbl MHOTOKPAaTHOTO JENCTBUSA
(mpu ycnoBuu, uto X5M-18 B TpaHcnopTHO# yma-
X5M. X5M
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3HaveHHe BIMSIONIEH
Brwustromas BenmuunHa
BEJIMYMHBI
KOBKE)

MaKCHUMaJIbHOE YCKOpPEHHUE, M/C? 150
MIPOJIOJKUTEIILHOCTD BO3JICHCTBUS, MC 6

YHUCJIO YAapOB 4000

4KCJIO YAAPOB B MUHYTY ot 80 o 120

4.3 Cocrtas

KommiektHocts X5SM npuBesaeHa B Tadaunax 4.5-4.6.

Taonuma 4.5 — Kommiekr nocrasku X5M-04

Haumenosanue, tun O6o3HaueHue KH(;I" [Ipumeuanue
Wzmepurens koapdunumenta mry- | JKKHKH).468166.021 1 | momudukanms onpenens-
Ma X5M-04/1, X5M-04/2, X5M- €TCs TIPH 3aKa3e
04/3, X5M-04/4
Ka6ens CBY JKHKT0.685661.003-03 1 |-

Kabenb coeqHUTENBHBIN - 1 |-

ITepexon koakcuanpnbiid [1K2-18- | JKHKH0.468562.016-01 1 [IOCTaBJISIETCS IO COTJIa-

01P-11 COBAHMIO C MMOTPEOUTEIIEM

Kab6ens Ethernet JKHK1O.685611.077 1 | marg-kopx Cat.5e wim
aHaJIoT

Kabenb nuranus JKHKIO.685631.067 1 C 3a3eMJISIFOLIIUM TTPOBO/I-
HUKOM, €BPOCTaHApPT

PykoB0oACTBO 110 3KCILTYaTallin KHKHO.468166.021 PO 1 —

DopMmyitsp KHK10.468166.021 ®O 1 |-

Meroanka moBepKu KHKH0.468166.021 /13 1 |-

ITporpamma ympasneHust XSM™* JKHK1H0.02010-00 1 | mocraBnsercs Ha OTAeNb-
HOM LIM(PPOBOM HOCHUTEJIE

YmnakoBka JKHKHO.305639.004 1 |-

*Tlox mporpaMMHBIM 00ECIIEUYCHHUEM 3/1eCh CIICyeT MOHUMATh IPHKJIAIHOE MPOrpaMMHOE obecrie-
yeHue. [1ocieIHIoI BEPCHIO MPOrPaMMHOTO 00eCIieYeH I MOKHO HaWTH Ha O(HUIMAILHOM CalTe MpeApH-
STHS-TIPOU3BOAMUTEIST WWW.MIcran.ru.

Taonuna 4.6 — Kommiekr moctaBgu X5SM-18

HanmeHnoBanue O6o3HaueHue Kog., mr. [Ipumeuanune
Monaudukarus
HHJ;I\:E;HWHB KodppumenTa KHKI0.468166.011TY 1 onpezensercs npu
3aKase
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HanmenoBanue O06o3HaueHne Kout., mr. [Ipumeuanue
Ka6ens YKHKIO.685671.078 1 Jlns SIeKTPONHTa-
Hus '
Ka6ens Ethernet YKHKIO.685611.077 1 Haru-xopx Category
5e unam a"ajor
C 3a3eMIISIIOIIUM
Kabens nuranus JKHKIO.685631.067 1 MIPOBOJTHUKOM,
€BPOCTAH/IAPT
EﬁOBOHCTBO MO SKCIIIYATa 1 wHKI0.468166.011PD 1 Tpu uactu
Dopmysip KHKH0.468166.011DO 1 —
Mertoarka nmoBepKu KHKIO.468166.01113 1 -
IIporpamMmmHoOe obecrieue- Hocragiiseres Ha
Hlfeif JKHKH0.02010-00 1 1M (pOBOM HOCHTE-
JIe
YmakoBka JKHKH0.305648.012 1 -
*(OpmHa U3 BO3MOXKHBIX Moudukanui X5M-18.
**[loq mporpaMMHBIM OOECIICUCHUEM 3JeCh CIICAYeT MOHMMATh NPUKIAIHOE MPOTrPAMMHOC
obecnieuenue. [locnenHIO0 BEPCUIO TPOrPaMMHOI0 00ECIICYCHUS MOJKHO HAMTH HA O(QUIIMATLHOM Cai-
TE MPEANPUATHA-IIPOU3BOIUTEIST WWW.Mmicran.ru.

4.4 BHemnHUi BU, ONIIUM, UCTIOJTHEHUS U MOAU(PUKAIIUU

OO6mmii Bua X5SM (BuJ KOHKpeTHOTO XS5SM MOXKET He3HAUMTENIbHO OTJINYaTh-
cs1) mpuBeAeH Ha pucyHkax 4.1-4.4. Kaxnas Moaudukamms XxapakTepu3yeTcs omnpe-
JICJICHHBIM HA00OPOM KOHCTPYKTHUBHBIX OCOOEHHOCTEHW M BO3ZMOXKHOCTEH (armapaTHbIX
OTIUii), ompeneisomux (yHKIIMOHAIbHBIE BO3MOXHOCTH XS5SM. Moaudukamum
X5M ¢ ykazaHWeM COOTBETCTBYIOIIMX UM HAOOPOB OMIMH, a Tak)Ke OMHUCAHUE OIl-
IIUH, TpYBeACHBI B Tabmmax 4.7—4.9.
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MecTo HaHeceHH 3HaKa
YTBEPXKICHUS THIIA

Pucynok 4.1 — Baemnuii Bu nepeane nanemn X5SM-04: a) XSM-04/1, X5M-04/2;
0) X5M-04/3, X5M-04/4

MecTo ITOMGHPOBKH OT
HECAHKITHOHHPOBAHHOTO

JocTyna

Pucynox 4.2 — O0muii BHeIIHUN BUJ 3a/1Hel nanenu X5SM-04 co cxemoit momou-
POBKU OT HECAHKIIMOHUPOBAHHOTO JTOCTYIIA
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Pucynok 4.3 — Baemnuii By nepenneit nanenn XSM-18: a) X5SM-18/1 u X5M-18/2,;
0) X5M-18/3 u X5M-18/4; B) XSM-18/5 u X5M-18/6; 1) X5M-18/7 u X5M-18/8

Tabnuuma 4.7 — Mogudukaruu X5M-04

Haumenosaunue

[Ipumeuanue

W3zmepurens koaddunuenta myma X5M-04/1

HET ONIUN

W3amepurens koaddunmenta myma X5SM-04/2

o «ATA»

W3mepurens kodpdunmenta mryma XSM-04/3

omusg «AITA»

W3mepurens kodpdunmenta mryma XSM-04/4

omusg «ATA» n «AITA»

X5M. Onucanne X5M u NpUHIUIIOB €T0
paboThI
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MecTo HaHECEHHUS TIIOMOBI OT HCCAaHKIMMOHUPOBAHHOT'O JOCTYIIA j

MUKPAH m

[ xsm1sia |

Pucynok 4.4 — OGmwmii Bux 3aaHeit manenn X5SM-18 co cxemoit mmoMOUpOBKY OT He-
CaHKIIMOHMPOBAHHOTO JIOCTyTa

Tabnuma 4.8 — Moguduxaruun X5M-18

HaunmenoBanue [Ipumeuanne

W3mepurenb kodddurmenta myma XSM-18/1 | onmums «11Py»

W3mepurens kodpdunmenta myma XSM-18/2 | ommmu «11Py», «<ATA/70»

W3mepurens koddpduimenta myma XSM-18/3 | ommum «11Py», «ATTA»

W3mepurens kodpdunmenta myma XSM-18/4 | ommmu «11Py», «ATA/70», «ATTA»

W3mepurenb koaddurmenta myma XSM-18/5 | onmus «13H»

W3mepurenb ko dunmenta myma X5SM-18/6 | ommuu «13Hy», «ATA/70»

Wsmeputens koddduimenta myma XSM-18/7 | onmun «13H», « ATTA»

W3mepurens kodpdunmenta myma XSM-18/8 | ommmu «13H», «ATA/70», «ATTA»

Taonuma 4.9 — Onucanne onuui X5SM

Ommus Omucanune

«11P» Ha usmepurensnom Bxoge CBY ycraHoBieH coenuHUTeNb THHA N,
poserka®). Uckmouaet onuuio «13H»

X5M. Onucanue X5SM U NpUHIUIIOB €r0
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Onuus Onucanue

«13H» Ha u3mepurensnom Bxojie CBY ycTaHOBIIEH COEAMHUTEIND THTIA
NMD 3,5 mm, Bunka®. Uckmouaer ommuro «11Py»

«AITA» Berpoen apantep nuTaHus U OJA4M dJIEKTPONMTAHUS Ha UCCIIE-
JyEMO€ YCTPOMCTBO Y€pe3 COEAMHUTENb N3MEPUTEIBHOTIO BXO1a

CBY

«ATA» umn | Ha usmeputensnsiii Bxoa CBY BcTpoeH BhicokodacToTHBIN (BY)
«ATA/70» CTYTIEHYATHIN aTTEHI0ATOP ISl KCCIIEIOBAHUSL YCTPOUCTB ¢ 00JIb-
UM K03 puiimeHToM neperayu

UITo IEEE Std 287; Tun N coBmectum ¢ tun |11, Bap. 3 no TOCT 13317, ceuenue Tpakra 7/3,04 Mm,
nroiimoBasi pe3pba 5/8"-24UNEF; mo mpucoennHUTENBHBIM pa3MepaM THIT 3,5 MM COOTBETCTBYeT Tumy |X
Bap. 3 mo 'OCT 13317, cedenue tpakra 3,5/1,52 mm, aroitmoBas pe3rda 1/4"-36UNS.

4.5 CootBercTBUEe TpeboBanusiM no IMC u 6e3onmacHoOCTH

[To momexoamuccun X5M-04 cootBercTByeT kiaccy A mo ['OCT P 51318.22.

X5M-04 ycToiunB K 3JEKTPOCTATHUECKUM Pa3psaM CO CTETICHBIO KECTKOCTU
ucneiTanuii 1 mo 'OCT P 51317.4.2. X5M-04 cooTBEeTCTBYeT KPUTEPHUIO KadyecTBa
¢dbynkuunonuposanus B mo 'OCT P 51318.24.

X5M-04 ycTOWYMB K HAHOCEKYHIHBIM HMITYJBCHBIM MOMEXAaM CO CTETECHbIO
xectkoctu ucnbiTanuii 1 mo 'OCT P 51317.4.4. X5M-04 cOOTBETCTBYET KPUTEPHUIO
kadectBa PyHkimonupoBanus B mo 'OCT P 51318.24.

[To ypoBHIO H3Iy4aeMbIX HHAYCTPHAIBHBIX pamuoniomex XSM-04 coorBet-
ctByeT kinaccy A mo I'OCT P 51318.22.

X5M-04 ycToi4MBBIM K MUKPOCEKYHJHBIM HUMITYJILCHBIM MOMEXaM OOJIbIIOM
SHEPTUU MO LEMSIM AJIEKTPONUTAHUS TIEPEMEHHOTO TOKA CO CTENEHBIO )KECTKOCTH 2
mo 'OCT P 51317.4.5. V3meputenb MODKEH COOTBETCTBOBATH KPUTEPHIO KavyeCTBa
¢bynaxmonuposanus B mo T'OCT P 51318.24.

X5M-04 ycroitunB K JUHAMHUYECKUM U3MEHEHUSM HampsHKEHUS dJICKTPOIMUTA-
HUs (IpepbIBaHUSAM, IPOBAJIaM M BbIOpOCAM HANPSHKEHMsSI) MPU JIEKTPOMArHUTHOU
obctanoBke kiacca 2 mo ['OCT P 51317.4.11. X5M-04 cooTBETCTBYET KPHUTEPHIO
kauectBa PynkmonupoBanus B mo 'OCT P 51318.24.

Nsmepurenu xkodddunuenta myma X5SM-18 saBnsitorcs yCTOWYUBBIMUA K BO3-
JEMCTBUIO BHEIIHUX KJIMMAaTUYECKUX (PAKTOPOB B pabOUMX YCIOBHSIX NPUMEHEHUS
coriacHo Tabmuue 4.3, ¥ NPOYHBIMU K BO3JCHUCTBUIO BHEIIHUX KIMMATHYECKUX U
MEXaHUYECKUX (HaKTOPOB B MpENEIbHBIX YCIOBHUSIX TPaHCHOPTHUPOBAHUS COTJIACHO
Tabnue 4.4.

X5M-18 no nomexoamuccun coorBeTcTBYyeT Kinaccy A o I'OCT 30805.22.

X5M-18 ycToiuMB K 3JIEKTPOCTATUYECKUM Pa3psiiaM CO CTEMEHBIO KECTKOCTU
ucneiTanuii 1 mo 'OCT 30804.4.2. Kputepuii kauectBa (pyHkimoHupoBanus B 1o

X5M. Onucanue X5SM U NpUHIUIIOB €r0

paboTHI Bepcus 2.26.0 23.06.2026 cTp. 23




Y. I. O0uue cBeaeHus KHKIO.468166.011 PO

|| MUKPAH

I'OCT CISPR 24.

X5M-18 ycTOWYMBBIM K HAHOCEKYHJIHBIM UMITYJIBCHBIM ITIOMEXaM CO CTETIEHBIO
xectkoctu ucnbiTannii 1 mo 'OCT 30804.4.4. Kputepuii kadectBa (hyHKITHOHHPO-
Banus B mo 'OCT CISPR 24.

X5M-18 mo ypoBHIO H3Ty4aeMBIX WHAYCTPUATIBHBIX DPATUOIIOMEX COOTBET-
ctByeT kimaccy A TOCT 30805.22.

X5M-18 ObITh YCTOWYMB K MUKPOCEKYHIHBIM HUMITYJIbCHBIM TOMEXaMm OO0JIb-
[IOW AHEPTHH MO IETSM 3JIEKTPONUTAHUS TIEPEMEHHOTO TOKa CO CTEMEHBIO KECTKO-
ctu ucneitTanuii 2 mo 'OCT P 51317.4.5. Kpurepuit kauectBa pyHKIIMOHUpOBaHUs B
no 'OCT CISPR 24.

X5M-18 ycToiunB K JMHAMUYECKUM U3MEHEHHSIM HAMNPSHKEHUS 3JIEKTPOIUTA-
Husl (IpEphIBAHUSIM, TIPOBAJIaM U BBIOpOCAM HAIPSHKEHHS) CO CTEMEHBIO JKECTKOCTU
ucneitanuii 2 mo 'OCT 30804.4.11. Kpurepuit kadectBa (yHKIMOHHUpOBaHUs B 10

I'OCT CISPR 24.
4.6 TexHuyeckue XapakTepUCTUKHI

["apaHTUPOBAaHHBIMH CUHUTAIOT TEXHHUYECKHE U METPOJIOTMUECKHE XapaKTepH-
CTHKH, puBoAnMbIe B Tabmmax 4.10 u 4.11 ¢ nomyckamMu Uiy peaeTbHBIMU 3HaYe-
HUSMH. 3HAUEHHUS BEIMYMH O€3 JIONMYCKOB SIBJISIOTCS CIpaBoYHbIMU. [lanee mpen-
CTaBJIEHbl OCHOBHBIE CIIPABOYHBIE M TapaHTHPOBAHHBIE XapakTepUCTUKU XS5SM (cMm.
ta0ymel 4.10-4.12).

s BHemHero ynpasienus XSM u ¢yakmusmvu 10 Graphit npexycmotpen
MPOTrpaMMHBIN UHTEpQEc, OCHOBAaHHBIM HAa TEKCTOBOM cucteMe komana. CHHTaKCHC
U CTPYKTypa KomaHj, ¢opMarhl MepeaaBaeMbIX JaHHBIX PEAIM30BaHbl B COOTBET-
ctBuu co cranaaptom SCPI (cm. mpunoxkenue 4. |l Hacrosmero PO ¢ onucanunem
nporpaMmMHOro uHTepdeiica ynpasienus). OTKPBITBIA MPOTrpaMMHBIN HUHTEpPeEiic,
coBMecTuMBIN co cragmaptoM |VI-COM, naeT BO3MOXXHOCTh MOJIb30BATEII0 YIPaB-
J51Th XSM cTOpOHHHUM MporpaMMHbIM obecriedennem LabVIEW, MS Excel u T.x.

Ta6numa 4.10 — OcHOBHBIE XapaKTepUCTUKHN HazHaueHus g XSM-04

HanmeHoBaHMe XapaKTEPUCTUKHU 3HayeHue
1 Tmanason paboumnx yactot, MI'1 ot 10 no 4000
2 llpenensl  momyckaeMoOl OTHOCUTENBHOW TMOTPEITHOCTU
YCTAaHOBKM YacTOTBHI BHYTPEHHErO OIOPHOIO I'eHeparopa B + 2,5><10'6

TEUEHHE OJTHOTO rojia
3 Ilpenensl momyckaeMoil OTHOCUTENBHOW MOTPENTHOCTU
YCTAHOBKH (HACTPOMKH) YACTOTHI

4 Tlpenensl gomyckaeMon aOCOJIFOTHOM MOTPEIIHOCTH U3Me-
PEHUs] 4aCTOThl CUHYCOMJAJIBLHOIO CUTHAJIa (HOPMHUPYIOTCS

+2.107

+(2-107 f + 5)

X5M. Onucanue X5SM U NpUHIUIIOB €r0

paboTe Bepcus 2.26.0 23.06.2026 CTp. 24



Y. I. O0uue cBeaeHus

KHKIO.468166.011 PO

1 || MukPaH

IIPH TI0JIOCE MpOITycKaHus ceekTuBHOro ¢uiasTpa 100 k'),
kI 1, roe f— gacrora BxomHoro curnana, kIt

5 HlupuHa MOJIOCH MPOITYCKAHUS CEIEKTHUBHBIX (DUIBTPOB,
MI'o

0,1;0,3; 1,0 3,0

6 Juanazon usmepenuit koapduiuenrta uryma, 1b

peknma (MPU OTKJIOHCHWHM TEMIIepaTyphl OKpYKaromiei
cpenasl He Oosiee £ 1 °C), nb, He Oonee

npu MOLIT I''lT ot 4 no 7 nb or 0 o 15
npu MOLLT I'I ot 12 no 17 nb ot 0 o 24
npu MOLIT I'I ot 20 no 22 nb ot 0 1o 30
7 Ilpenensl gomyckaeMon abCOMIOTHOM MOTPENTHOCTH U3MeE-
peHust ko3 duIeHTa IryMma 1u3-3a HeJTUHEHWHOCTH HU3MEpPH- +0,1
TEJIBHOTO TpakTa, b
8 HectaOmiibHOCTH pe3ynbTaToB U3MepeHus ko3dduimenta
myMa B TedeHue 10 MUHYT MOcCie YCTaHOBJIEHUS paboyvero £ 005

9 Jluanazon usmepeHuit kodpduimenrta nepenayu, 1b

ot munyc 20 1o
roc 30

10 Ipenensl momyckaeMod aOCOJIIOTHOM TMOTPEITHOCTH H3-
MepeHus: K03 (dUIMEeHTa Tepeladyd Hu3-3a HEITUHEHHOCTH
U3MEpPUTETLHOTO TpakTa, 1b

+0,15

11 Ipenensl aOCOMIOTHON MOTPEIIHOCTH M3MEpPEHUs: Kod(-
dbunrenTa nepeaadu, oOyCIOBIEHHON MEPEKIIOYCHUEM aT-
teHroaropa 114, n1b

+0,2

12 Tlpenen momyckaemMoro CpeaHEero KBaJpaTHUeCKOro OT-
KJIOHEHUS CIIy4ailHOM MOrPEIIHOCTH U3MepeHust Korhuim-
eHTa nepegauu, 1b

0,03

13 Jlmamazon ocnabienuii arrenroatopa [14 ¢ marom 2 nb,
1nb

ot 0 1o 36

14 JIlnanazon ocnabnenuit arreHroaropa BU ¢ marom 10 nb
utst onun «ATA», nb

ot 0 mo 70

15 Cob6cTBennbIil koahduireHT mryma (B Auana3oHE TEM-
neparyp (20 £+ 5)°C), nb, He 6onee

8

16 Cob6cTBeHHbIN KOd(PduIeHT mryma s omuii «ATA»
n/umn «AllA», myma (B auamasone Temmepatyp (20 +5)
°C), nb, He 6o1ee

10

17 3menenne coOCTBEHHOTO Ko3(duimeHTa Imiyma Ipu
M3MEHEHUHU TeMIEpaTypbl OKPYKaIOIIeH cpeabl B Ipenenax
pabounx yclIoBUM dKCIUTyaTanuu, 1b, He 6osee

18 Tlpenensl qomyckaeMou MOTPENTHOCTH TPATyHPOBKH Te-
HepaTopoB Imyma (0e3 ydyeTa MOTrpemHOCTed M3-3a pacco-
riiacoBanus panuousmeputrenbHoro tpakrta u MOLIT wuc-
MOJIb3YEMOI'0 B KAU€CTBE HTAJIOHA reHeparopa 1yma), 1b

X5M. Onucanue X5SM U NpUHIUIIOB €r0
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19 HomuHanpHOE 3HaY€HHUE BXOJIHOTO CONPOTUBIIEHUs, OM 50
20 Tun coenunutens sxoaa CBY N, poserxa’)
21 KCBH Bxona CBUY, He Ooee 1,8
22 KCBH Bxoxa CBY mis onumit «ATA» n/nnu «AITA», ae 20
Oonee ’
23 Tum coeTMHATENS BBIXOJIa MTUTAHUS TeHEpaTopa rymMa BNC, pozetka
24 HanpspkeHue MUTaHus TeHepaTopa myma, B 2840,2
25 Bpems ycraHoBIIeHHS paboyero pexxuma, 4, He OoJiee 1
26 [IpooKUTENTFHOCTh HEMPEPHIBHOM pabOThI, U, HE Me- 16
Hee
27 MuHUMaJIbHBI BPEMEHHOW HMHTEpBaI MEXIY ITUKJIaMHU 2
HEeTMpephIBHON pabOTHI AOJIKEH OBITh, 4, HE OoJiee
28 ["'abapuTtHbIe pa3Mepsl (JTHHAXIIMPUHAXBBICOTA), MM, HE 380%275%170
Oosee
29 Macca, kr, He 0osee 9
30 Haiipﬂ)KeHI/Ie2 )HI/ITaHI/IH OT CETH IEPEMEHHOI0 TOKa 4Ya- or 198 10 242
crorou 50 I'r, B
31 [MoTpebasemas MmontHOCTH, BA, HE Ooee 50
32 Crenens 3anuthl 1o 'OCT 14254-96 IP 20
rpymnmna 3 1o
33 YcnoBus dKCILTyaTaliu COCT 22261-94
34 Tloka3zarenu HaJIEKHOCTH.
CPEHUI CPOK CITYXkOBbI, JIET 5
cpenHsis HapaOOTKa Ha OTKa3, 4, HE MCHEe 10 000

UITo IEEE Std 287-2007; tun N cosmectum ¢ tun 1, Bap. 3 no T'OCT 13317, ceuenue TpakTa
713,04 mwm, mroiimoBast pe3pba 5/8"-24UNEF.

ACeThb 271EKTPONUTAHHS HEPEMEHHOTO TOKA JIOJKHA cooTBeTcTBOBaThH ' OCT 32144,

Tabnuma 4.11 — OcHOBHbBIE XapaKTEPUCTUKHU HazHaueHus Juist XSM-18

HanmenoBaHue XxapakTepuCTUKU 3HaueHHE
1 Tun coenunuTtens Bxona CBY mist ommmu «11Py» N, poserkal)
2 Tun coeqnuurensg sxona CBY ms oy «13H» NMD 3,5 mm,
BiuTKa )
3 Inamazon paGoumx 4vactoT XS5SM-18 c¢ ommmenn «11P»,
A P B or 502 510 18000
MI'1g
4 JlnanazoH paboumx yactor XS5SM-18 c¢ ommmeir «13Hy,
M? P B or 502 510 20000
11
S Ilpenensl gomyckaeMoil OTHOCUTENBHOW MOTPEUIHOCTH .10
YCTAaHOBKH YaCTOTHI
6 IIpeaensl g0mMycKaeMoil OTHOCHUTENHHOM MOTPEUTHOCTH +2.5- 1076
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YCTaHOBKHU 4acTOThl BHyTpeHHero OI

7 Ilpenensl AOMYCKaeMOro U3MEHEHUSI YaCTOThl BHYTPEHHE-
ro OI' B quana3zoHe pabo4nux TeMueparyp

+1-10°

8 HomuHabHBIE 3HAYEHUS IIMPUHBI MOJOCH MPOMYCKAHUS
CEJICKTUBHBIX (UIBTPOB MO YPOBHIO MUHYC 3 1B JOIIKHBI
BBIOMpaThCs U3 psaga, Ml

0,1;0,3; 1,0; 3,0

9 Ilpenensl JOmMycKaeMoOl OTHOCUTENBHOW MOTPEUTHOCTU

YCTAHOBKH ITIOJIOCBI IIPOIIYCKAHUA CCICKTHBHBIX (1)I/IJII>TpOB,
%

+10

10 Muamna3zon uaMmepenuit koddduimenrta myma, nb
npu MOLLT I'll ot 4 no 7 nb
npu MOLUT I'I ot 12 o 17 nb
npu MOLIT ' ot 20 no 22 nb

or0 no 15
ot 0 mo 24
ot 0 7o 30

11 Ilpenensl gomyckaemMoil abCOIIOTHON CHCTEMATHYECKOU
MOTPENIHOCTH U3MEPEHH KO3 pumenTa myma, 1b

+0,1°

12 Tlpenensl gomyckaemMoil aOCOMIOTHOM CHUCTEMATHUYECKOM
NOTPENIHOCTA M3MepeHus Kod(p(UIIMeHTa Nepe1adyn B pau-
one cpabatsiBanus unaukatopa [IEPEI'PY3KA

+0,1°

13 Ipezens! OrPEHOCTH MOAYISIHOHHOTO pesknMa?), b

+ 0,08

14 XapakTepuCTUKU HECTaOUILHOCTH PE3yJIbTaTOB HU3MeEpe-
Hui KII:

a) npenen nonyckaemoro CKO ciyvaitHoii nmorper-
Hoct uzmepenuit CKII (nmpu crenenu ycpennenus 18 u
IIMPUHE TOJIOCHI cesieKTUBHOTO dunsTpa 3 MI'm), nb;

6) omsmuue pacuetnoro CKO ot CKO, nomyyeHHoro
Ha OCHOBE M3MEpEHUH, He Ooree;

B) HECTaOMIBLHOCTH pe3yabTaToB n3mepenuit KIII (r.e.
npeaesl I0MyCKaeMOro CMEIICHHs] CPEAHEro 3HAueHHs pe-
3yapTaroB u3Mepenuid KII (HectaOuinbHOCTH)) B TEUYEHUE
10 MuH mOCse yCcTaHOBJICHHS pabodero pexxuma (Ipu u3Me-
HEHUM TEMIIEpaTypbl OKPYXKAIOIIEeH Cpe/ibl Ha BEIUYMHY HE
oosee 1 °C), nb, He O6onee

0,06

B JIBa pa3a

0,1

15 JInana3zon uzMepenuit korpduirenta nepegauu, 1b

oT munyc 20 10
iroc 30

16 Ilpenensl momyckaeMon aOCOJIFOTHOW MOTPEIIHOCTH W3-
MEpPEHUSI CUCTEMATUYECKOW IMOTPEIIHOCTH W3MEpPEHUH KO-
s dunmenra nepenayu, 1b

+0,15%

17 XapakTepuCTUKN HECTAaOUJILHOCTU Pe3yJIbTaTOB HM3MeEpe-
Huit KII:

a) mpeaen aomyckaemoro CKO cmydaitHo# morperti-
Hoctu u3mepenuit KII (npu crenenu ycpennenus 13 u mm-
pHUHE T0JIOCHI ceneKTuBHOro Guibtpa 3 MI'n), nb;

0,06

X5M. Onucanue X5SM U NpUHIUIIOB €r0
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0) mpeen A0MyCKaeMOTo CMEIICHHS pe3yJsibTaTa «Ka-
mnopoBku» 3a 30 ¢ mpu m3meperusx KII (mox «xamubpos- 02
KOI» MOHMMaeTcs KajauOpoBka B pexume «MoaymsinoH- ’
HbII MeToa» cMm. 1. [Ipunoxenue b), nb
B) HectabmipHOCTH CKII 3a 10 Mun, 1b, He 6onee 0,5
18 MuHuMaIbHBIN THUaa3oH ociabneHuii arteHtoaropa 14,
ot 0 1o 20
nb, ¢ marom 2 nb
19 lnamnazon ocnabnenuit arreHtoatopa BU ¢ marom 10 nb
s onuu «ATA/70» (mpenenbl 10myckaeMoi MOTPeIHo-
CTH TPHUPAIICHUS YPOBHS BXOIHON MOIIHOCTHU TSI KAXI0TO ot 0 o 70
mara rnepekiroueHus ociabienus: arteHroaropa BU He 60-
nee = 2 1b), 1b
20 CKIII X5M-18 6e3 onmumii «ATA/70» u «AITA»: nb, He
boJtee, B TIOINANIA30HAX YACTOT )
- oT 10 mo 50 MI'L; 18
- ¢B. 50 10 3200 MI11; 9
- ¢B. 3200 10 16000 MI'11; 8
- ¢B. 16000 10 18000 MI'm; 11
- ¢B. 18000 10 20000 MI'n1 14
21 CKII X5M-18 ¢ omuent «ATA/70» u / nimm «AITA»: nb,
He GoJee, B MO IHAIIa30HAX YaCTOT )
- ot 10 1o 50 MI'1z; 19
- ¢B. 50 10 3200 MTI'L; 10
- ¢B. 3200 10 16000 MI11; 12
- ¢B. 16000 10 18000 MI11; 12
- ¢B. 18000 10 20000 MI'11 14
22 llpenenst momyckaembix u3MeHnenuit CKII B paboumx 43
YCIIOBUSIX DKCIUTyaTaluu, 1b -
23 [Ipenenbl  momyckaeMoOW TOTPEIIHOCTH TPaayupPOBKU 0,25
e
24 HomuHanpHOE 3HAYCHUE BXOJHOTO COMPOTUBIICHUS, OM 50
25 KCBH Bxoga «=9 CBY» X5M-18 0e3 omuuii «ATA/70»
i «ATTA» B moJIMana3oHax 4actort, He 6osee?
-0t 10 1o 50 MI'1z; 2,8
- ¢B. 50 10 3200 MI11; 1,8
- ¢B. 3200 1o 16000 MI11; 1,8
- ¢B. 16000 10 18000 MI11; 2,0
- ¢B. 18000 10 20000 MI'n1 2,7
26 KCBH Bxoma «=2 CBY» X5M-18 ¢ onmueit «<ATA/70»
w/un «AITA» B moinana3oHax 4acror, He 6onee?)
-0otT 10 go 50 MI'L; 2,8

X5M. Onucanue X5SM U NpUHIUIIOB €r0
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- ¢B. 50 10 3200 MTI1z; 1,8
- ¢B. 3200 10 16000 MI'11; 1,8
- ¢B. 16000 10 18000 MI11; 2,0
- ¢B. 18000 10 20000 MI'11 2,7
27 Hanpspxkenne murtanus 11 wa Beixome 'EHEPATOP
[TYMA, B (npu makcumaiibHOM Toke He 6omee 100 MA):
- BO BKJIFOUEHHOM COCTOSIHUU 28,00 £ 0,28
- B BBIKJIFOUEHHOM COCTOSIHUU menee 0,50
28 MakcuManpHas pabodas MOITHOCTH) Ha BXOHE «
=D CBY» X5M-18 npu nojgade CHHYCOMAATBHOTO CHTHAJIA 48
U MakCHMMaJbHOM ocjabieHuu arteHroatopa [1Y, nbm, He
MEHEE
29 MakcumanbHas JOMyCTUMasi MOIIMHOCTh Ha BXOAC « _10
=D CBY» X5M-18, nbm, He 601ee
30 JlomycTUMBIM AWana3oH IOCTOSHHOTO HANpsOKCHUS Ha
Bxoze «=2 CBU» X5M-18, B OT =570 5
31I{§?pmeHHe NUTAHUSI OT CETU NMEPEMEHHOro0 TOKa Ya- or 198 10 242
crotou 50 I'n, BY
32 Tlotpebasiemass MOIITHOCTH, B-A, He Oonee 250
33 Bpemsi ycTtaHOBIIEHUSI pabOYero pexuma MpH 3aIyIieH-
HOM TIpollecce U3MEPEHHS B TpeOyeMOM YacTOTHOM Juarna- 0,5
30HE ¢ TpeOyeMOM CTENEeHbIO YCPEAHEHHS, U, He OoJiee
34 MakcumanbHOE BpeMs HenpepbiBHOU paboTel X5SM-18 B
pabouux yCIOBUSX OKCIUTyatanuu (HE BKIIIOYAash BpeMs
YCTaHOBJICHHsI pabovero pexkuma) mpu COXPaHEHUU TEXHHU- 16
YecKUX xapakTepucTuk X5SM-18 B mpenenax HOpM, 4, HE
MEHee
35 MuHUMaNIbHBI BPEMEHHONW HHTEPBAJI MEXKAY LUKIAMU 2
HEeNpephIBHON paboTHI, 4, HE Oosiee
36 [TokazaTtenn  HameXHOCTH (B COOTBETCTBHH  C
I'OCT 27883):
CpeaHUM CPOK CIY>KOBI, JIET, HE MEHEe 5
cpeaHsis HapaOOTKa Ha OTKa3, 4, HE MEHEe 10 000
37 Crenens 3ammThl 1o I'OCT 14254-96 IP 20
38 INabaputHeie pazmepsl (HxBxXL), MM, He 6omee 210x400x430
39 Macca, xr, He OoJee 20
Yo IEEE Std 287-2007; tun N cosmectum ¢ tun Il1, Bap. 3 no T'OCT 13317, ceuenue TpakTa
7/3,04 mm, mrovimoBas pe3bba 5/8"-24UNEF; mo npucoeanHUTEIbHBIM pa3MepaM Tum 3,5 MM COOTBET-
ctByet tuiy 1X Bap. 3 mo 'OCT 13317, ceuenue tpakra 3,5/1,52 mm, molimoBas pe3nbda 1/4"-36UNS.
ACo6cTBenHbI Kodppuument myma 1 KCBH Bxoma « =0 CBU» HOpMHpYIOTCS B AMANa3oHax
gactoT oT 10 mo 18000 MI't mist ormmnum «11P» u ot 10 mo 20000 MI'ty aist onmmm «13H», mmst Temmepa-
typsl (20 £5) °C.
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nenueM ['II).
SCKII nopmupyetcs st Temnepatypsi (20 + 5) °C.

MoJb3yeMOro B kauectse dtanona ['III.
"MOIIHOCTh KOHTPOJUPYETCS MO MOKA3aHUSIM CaMOr0 U3MEPUTEIIS.

9Be3 ydeTa MOTPENTHOCTH M3-3a PACCOTTIACOBAHUS PAMOU3MEPHTEILHOTO TPAKTA.

YOranune KIII, H3MepPeHHOTO ¢ MCHOJIB30BAHMEM MOJYIAIMOHHOTO METOAA (C AaBTOMATHUECKHM
ynpasneruem ['1), ot KIII, nu3mepeHHOT0 ¢ UCIONIB30BAHUEM METOJIA IBYX OTCUETOB (C PYyYHBIM YIPaB-

®Be3 yuera HOrpelIHOCTEN M3-3a pacCOrIacoBaHUs paauou3MeputenbHoro Tpakta 1 MOLIT uc-

®Cerhb 27eKTPONUTaHHS EPEMEHHOTO TOKA JIOJKHA cooTBeTcTBOBaTh ' OCT 32144,

Tabnuma 4.12 — JlonoJHUTENbHBIE XapaKTepUCTUKU X5SM

HaIpsHKEHUE HU3KOTO YPOBHS (JIoruueckuil «0»)

HanmeHnoBanune XapakTepuCTUKU 3HayeHue
1 YpoBHU HampsKeHUs: ynpaBi€HUs BHEIIHUM OJIOKOM IH-
tanus (Beixoj «['Ill 2 C=») npu Harpy3ke He MeHee 1| kKOM
I10 ITIOCTOSIHHOMY TOKY COOTBETCTBYIOT ypoBHsAM TTJI, B:
HaNpsKEHUE BBICOKOTO YPOBHs (J1oruueckas «1») ot 2,4 10 5,5

He 6oiee 0.4

2 [Mapamerpsl curnana BuerrHero Ol (s Bxoma «OI' =y
Ha 3aJiHEeN naHenu) Ha Harpy3ky 50 Owm:

- yactota, MI'1q

- AMIUIUTY/1a HaNpsHKEHUsl cCUurHana, B

5w 10
ot 0,15 o 2,00

3 IlapameTphl curHaia BHYTPEHHETO OMOPHOIO T'€HepaTopa
(Beixoa «OI' C=» Ha 3anHelt manenn) st Harpy3ku 50 Owm:

yeckux «1» u «0») mpu Harpyske He meHee 1 kOm 1o mo-
CTOSTHHOMY TOKY JIOJI’KHBI COOTBETCTBOBAT;
2) MUHUMAJIbHOE YCTaHaBJIMBAEMOE 3HAYCHUE JIH-

- gactoTa, MI'11 10

- AMIUIMTY/1a HaNpsbKEHUsl CUraanna, B ot 0,15 mo 2,00
4 HoMuHaIbHOE COTPOTHBIICHUE BXOJA ISl CUTHAJIa BHEII- 50
uero OI' (Bxox «OI' =y Ha 3aaneii manean X5M), Om
5 HomuHanbHOE COMpPOTUBIEHUE BbIXOJa BHyTpeHHero OI 50
(Beixox «OI' C=» Ha 3anHeit manenu XSM), Om
6 [lapameTpbl UMITYJIbCOB CHHXPOHHU3AIMHU (HA BBIXOJE
«CHUHXP C=» 3aaHeili maHen):

1) HampsKeHUsS] BBICOKOTO W HU3KOTO YPOBHS (JIOTH- ypoBHu TTJI

(cm. m. 1 Hacros-
Ie¥ TaOIUIThI)

1,0+04

TEJIbHOCTH UMITYJIbCA CHHXPOHU3AIMU, MKC;

3) MakcUMaJIbHO€ YCTaHABJIMBAEMOE 3HAYCHUE JIJIH- 255 + 10
TEJIbHOCTH UMITYJIbCA CHHXPOHU3AINHU, MKC;

4) nauTeNnbHOCTh (DPOHTA U Cpe3a MMITYJIbCa, HC, HE 100
Oonee
7 ITapaMeTpbl HUMMYJbCOB CHHXpPOHHM3AIMU (HAa BXOJE
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«CHUHXP =D» 3aaHel MaHeH):

1) HampsKeHUsT BBICOKOIO M HU3KOTO YpOBHS (JIOTH-
yeckux «1» u «0»), mpu ycllOBUH, YTO CONPOTUBIIEHUE HUC-
TOYHHMKA CHWTHAJA MO TOCTOSHHOMY TOKY JIOJDKHO OBITH HE
meree 100 kOwm;

2) MUHUMAJIbHOE YCTaHaBJIMBAEMOE 3HAYCHUE JJIH-
TEJIbHOCTU UMITYJIbCA CUHXPOHU3AIIUH, MKC
8 Tun coeguuuTeNnell BX0Ja/BhIX0Aa CHHXPOHMU3AIIUH, BXO-
na/Beixona curHaiaoB OI', Beixonos ' EHEPATOP IIIYMA n BNC, poseTka
«'HI 2 C>»
9 Tun coequnurensg [IPOTPAMMATOP DB-9
10 Tun coemuHUTENICH BXOJ1a/BhIXOJa IMTPOMEKYTOUYHON dYa-
ctotel 70 MI'g

ypoBHU TTJI
(cm. m. 1 Hacros-
e TaOIHIIBI)

1,0+ 0,4

SMA, pozetka

4.7 YcrpoiicTtBo u pa6ora XSM
4.7.1 CTpykrypa

X5M mocTpoeH Mo apXUTEKType BUPTyaIbHBIX MpuOOpoB. CoriacHo Kiiaccu-
¢dukaruu rokymenta WELMEC Guide 7.2 [4], Takue cpeacTBa M3MEPEHHH OTHOCST-
ca Kk tuny U, a IMEHHO K CpeJCTBaM M3MEPEHH, UCIOJIb3YIOIINM MEPCOHATbHBIN
KOMITbIOTEP. X5M BKJIIOYAET B ce0s anmapaTHyIO U MPOTPaMMHYIO YacTH. Anmnapar-
Has 4acTh BBINOJHIET HA0Op 0a30BbIX (QYHKUUN, ONPENEAIOMINX PEXKUMBI U3MEpPE-
Hui. [IporpaMMHasi yacTh 0O€CHIEUMBAET pPEANTM3aLMI0 BEIOPAHHOTO MOJIb30BaTEIEM
peXruMa U3MEpPEHUH, YIIpaBJIeHUE U OTOOPaKEHUE PE3YIIHTATOB U3MEPEHHI.

JlaHHasi apXWMTEKTypa NO3BOJSET THMOKO YBEIUYMBATH (DYHKIIMOHAIBHOCTh
X5M 3a cu€r BHeApEeHUs MPOrpaMMHBIX ONIUH. OTKPBITBIA TPOrpaMMHBIN WHTEpP-
¢etic, coBMectumbiii co cranmaptom |VI-COM, naeT BO3MOXKHOCTH MOJB30BATEIIO
ynpaBiiaTh X5SM cTopoHHMM mporpaMMHbiM obecrieuennem LabVIEW, MS Excel u
T.A. AJanTHBHAs CUCTEMa CHHXPOHHU3ALUMHU MO3BOJISIET 00ECIEUYUTh COBMECTHYIO pa-
6oty X5M ¢ apyrumu npubopamu B COCTaBe U3MEPUTEIHHBIX KOMIUIIEKCOB.

KomnreioTep obOecrieurBaeT naHOpaMHOE OTOOpaKeHUE pe3yibTaTa U3MEpPEeHU
Y BBITIONHSET PSIJl BEIYUCIUTEIBHBIX GyHKIUNA. CBsI3b MexAy X5SM U KOMIBIOTEPOM
ocyiecTBisieTcs o npotokoiy Ethernet UTP 10/100 (IEEE 802.3).

VYporieHHas cTpykTypHas cxeMa Jjisi XSM npuBeneHa Ha pucyHke 4.5. Cxe-
Ma COJIEP)KUT OCHOBHBIE (DYHKIIMOHANbHbIE OJOKM M MOAYJIHM, HEMOCPEICTBEHHO
YYacTBYIOIIME B IIpoliecce nMpuémMa u 00paboTKH U3MEPSIEMOTr0 CUTHaja, C YKa3aHUEeM
TeX (PYHKUMOHAIbHBIX Y3JIOB, OMNHUCAHUE KOTOPHIX HEOOXOAUMO JUIsl TOHMMAHHUS
npuHuna padotrsl XSM. bosnee nonpobHas ctpykrypHas cxema X5M-18 npusenena
Ha pucyHke 4.6.
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OCHOBY NIpEACTaBICHHBIX CXEM COCTABJISET JUHEHHBIA TpakT XS5M, 3amaueit
KOTOPOTO SIBIIACTCS MPHUEM HCCIIEIYEMOTO CUTHAJIA ¥ MpeoOpa3oBaHUe €ro B popMmy,
ya00HYT0 11 onu(PpOBKY U HanmbHEHIero anaau3a. [Ipu 3ToM kpaiftHe BaXKHO, YTOOBI
HMCKOKCHMSI CUTHAJIa, BHOCUMBIE caMuM XS5M, ObITM MUHUMAJILHBIMH, a JHAMa30H
MIPUHUMAEMBIX YPOBHEH — MAaKCUMAJIbHBIM.

B npouecce nsMepeHni MpoOUCXOAUT CKaHUPOBAHUE BXOJHOTO CIEKTpa, mepe-
HOCHUMOTO Ha (PMKCUPOBAHHYIO MPOMEKYTOUHYIO YaCTOTY C MIOMOIIBIO0 TTpeoOpa3oBa-
TeJIs 4acTOThI (CM. PUCYHOK 4.5, mpeoOpa3oBaTelb YaCTOThI MPEACTABIIAECT COOOM pa-
JTUOTIPUEMHBIN TPaKT, COOPAHHBIN MO CyNEepreTepoJAMHHON CXeMe, U MpeaHa3HaYeH
JUIsl TIpeoOpa3oBaHMsl YacCTOThl BXOJHOTO CHUTHAja, YCWICHHS U (UIbTpaIu) Io-
CPEACTBOM HEIMPEPBHIBHON MEPECTPOMKHU YACTOTHI MEPBOTO TreTepoauHa. Takxke cie-
IyeT OTMETHUTh, YTO BCE MpeodpazoBaTesid 4acToThl B X5SM-18 paboTaroT Ha OCHOB-
HBIX (IEPBBIX) TAPMOHUKAX CUTHAIIA.

B cxeme nuHEHHOTO TpakTa MOXHO YCIIOBHO BBIJICTUTH JiBe yacT: 010k CBY
TpakTa 1 OJIOK MPOMEKYTOYHOM YaCTOTHI.

[Tockompky mms XSM-18 Bech auama3oH BXOAHBIX YacTOT COCTaBIISCT He-
CKOJIbKO JIeKal, nepenectu ero Ha [IY B olHOM mpreMHOM TpakTe BeCchMa 3aTpyIHU-
tenbHO. [TosTomy B CBY 05i0ke OH pa3OuBaeTcs Ha JBa MOJAUANA30HA, KAXIBIN U3
KOTOPBIX MMEET CBOM YaCTOTHBIM IUJIaH M TMPUHUMAETCSA MO OTACIbHOMY TPAKTY
BILTOTH 70 nepeHoca Ha oburyro [1Y. [lepexmtouenrne Ha mpreM TOro WM UHOTO JAua-
Ma30Ha OPOUCXOAUT aBTOMATHUUECKU B MPOLECCE CKAHUPOBAHHUS C MOMOIIBIO YIIPaB-
JsieMbIX Tiepekiouateneit. Bepxuuit mopnuanazon (3,2—20 ['T) nBaxkasl npeobpa-
3yeTcsl ¢ MOHMKEHUEM 4acTOoThl, cHadasna Ha 1070, a 3atem Ha 70 MI 1.

Hwxuuit nogauanazon (0,01-3,2 I'T'y) npenBaputensHo mepeHOCUTCST Ha 00-
Jiee BBICOKYIO MpoMmexxyTounyto yactory 4570 MI't. B G6ioke ITH mocne mepenoca
o0oux nojauana3zoHoB Ha yacToTy 1070 MI'11 TpakT CTaHOBUTCS OOIIUM.

B X5M-04 Takke ucmoiib3yeTcs TpEeXKpaTHOE IMpeoOpa3oBaHHE 4YacTOTHL. B
KaueCTBE CHUTHAJIOB IeTePOJAMHOB HCIOJB3YIOTCS CUTHAJIBI U3 OJIOKAa CUHTE3aTOPOB
gacToT. [lepBoe npeoObpa3zoBaHue BHITTOIHAETCS MPU KauaHUHU 4acCTOThI TIEPBOTO reTe-
poarHa U GUKCUPOBAHHON MPOMEXKYTOYHON YAaCTOTHI, BO BTOPOM U TPETHEM MPEOO-
Pa30BaHUU — YaCTOTHI TETEPOJIMHOB U MPOMEKYTOUHBIC YaCTOThI (PUKCUPOBAHBI.

Hins X5M-18 B kadecTBe MpeceleKkTopa B TPAaKTe HIDKHEro MOJIuana3oHa
ycranoBiieH ®HY ¢ gacTtoroit cpes3a 4 I'T1, B TpakTe BEpXHETO — MEPECTPANBAEMBIN
MOJIOCOBOM (DUIIBTP HA OCHOBE MOHOKPHUCTAJIOB Kele30uTTpreBoro rpanara (OKUT),
rmoJsioca rnepectpoiiku kotoporo coctasisger oT 3 g0 20 I'T'. B o6oux cimydasx rere-
POOMHOM  CIIYXKHT TI€pEeCTpanBaeMblil CUHTE3aTop ¢  ynpasiasiembiM KL -
reHepaTopoM, padorarontuid B mojioce 3—8 I'T'n. Ha Beixone cunre3aropa XKUI™ Tak-
xe yctaHoBlieH nepekintouarens (ITEP3-8), apTomaTnueckuil mepeKIiOuaronuii CUr-
HaJl TeTEPOJIMHA HA CMECUTEIb TOTO WM MHOTO MO uara3oHa.
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Pucynox 4.5 — O0mas cTpykrypHas cxema X5M
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Pucynok 4.6 — Yopouiensnas ctpykrypHas cxema X5M-18

[Tonoca nepecTpoliku nepBoro rerepoanHa XSM-18 miis HYXKHEro Mmojuarna-
30Ha coctaBiisieT 45807770 MI'1, mO3TOMY CHUTHAJ C BBIXOJIa IEPEKIIIOUATENS] MOXK-
HO Ccpa3y IojiaBaTh Ha cMecuTeb. B mpeoOpa3oBaTesie BEpXHETo Mojiiuana3oHa Jjis
YMEHBIIICHUS TOJI0CHI MIEPECTPOUKH TETEPOUH B IIPOIIECCEe CKAHUPOBAHUS TEPEKITIO-
JaeTCsl ¢ BEPXHETO MpeoOpa3oBaHUs Ha HIDKHEE, W IepecTpauBaeTCs, TakuM oOpa-
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30M, B nojioce 4,27—20 I'T'w. Jlns obecrieueHus: TaKoi MIMPOKOH MOJOCHI MEXKITY CUH-
TE3aTOPOM M CMECHUTEJIEM YCTaHOBIICH OJOK yMmHOxuteneit vactotel (YU 8-16 u
VY 16-20). Kaxapiit U3 HUX IpeacTaBiIsieT cO00 YaCcTOTHBIN YABOUTEh C YCTAHOB-
JICHHBIM TIepeKIItouaTesieM Ha Bbixone. llepekimiouaTenu ciyxat st 0ObeTUHEHHUS
BCEX MOJIOC, 00pa3yeMbIX B pe3yJabTaTe YMHOXEHHUS B OJWH CHTHAJI C MOJOCON 4—
20 I'T'u, 1 paboTaroT aBTOMAaTUYECKH IO ONPEACTICHHOMY aIrOpUTMY B MpoIIecce Ie-
PECTPOUKHU reTepOINHA.

Jlns oOecrieyeHrss CHHXPOHHOW MEPECTPOMKHU MPECEIEKTOpa U CUHTE3aTopa B
cxeme a1 XSM-18 npenycMoTpeHa miata yrnpaBlieHUsl CHHTE3aTOPOM 4acToT (Tuiata
[TYCY), umeromasi coOCTBEHHBIN 1IU(POBOIL Mpolieccop U ApalBephl, YIPaABISAIOMINE
yactoron KNI -kpucramios.

['eTepoaHOoM BTOpOro mpeoOpaszoBaTess HUXKHEro IojauanazoHa XS5SM-18
ciyxut cunre3atop CU-3500, renepupytonuii kosnedanus ¢ yactoror 3500 MI'm. B
o0111eM MPUEMHOM TPaKTE MPUHUMAEMBIN CUTHAI epeHocuTcs ¢ yactoThl 1070 Ml
Ha nocneaHtoro T4, papayto 70 MI'1, ¢ TOMOIIBIO aHATIOTUYHOTO CUHTE3UPOBAHHOTO
rerepoauna CY-1000.

Cunxponuzanus (3axBaT) reTepoAMHOB 00€CTIEUMBACTCS C MTOMOIIBIO OMOPHO-
ro curHaia c¢ yacrotoi 100 MI'n, renepupyeMoro 610koM onopHoi yactorel bBOY-
100. brnox uMeeT BBICOKOCTAOMIIBHBIA TEPMOCTATUPOBAHHBIA TeHepaTop ¢ (a30BOi
aBTOMNOJICTPOMKOI YaCTOThl U BO3MOKHOCTBIO CHHXPOHHU3aLUKA OT BHELIHErO MCTOY-
HUKAa.

Jlnst obecrieueHrss HE0OOXOIUMOTO TMHAMUYECKOTO TUaINa3oHa U MOIepKaHus
TpeOyeMOoro ypoBHSI MPUHUMAEMOI'0 CUTHAJIa B JUHEHHOM TPAKTE MPETyCMOTPEHBI
maroBelii CBY arTeHoatop Ha BXOAE W yHPaBISIEMbId YCHUIIUTEIb-aTTEHIOATOP Ha
BBIXO/IE.

Hanee curnan [1Y nepenaercs Ha miaty nudpoBoit 06paboTku curHaaoB (Tuia-
ta [JOCIIY), rne on mpeobpaszyercs B 1iudpoByro hopmy ¢ momMolIbio 16-pa3psaaHoro
AIII ¢ yacrotoit Be1OOpku 100 MI'u. CurHan AUCKpeTU3aluu Tak»Ke MoJ1aeTcsi C Mo-
nyns bOU-100. 3aTeM BbICOKOCKOpPOCTHOM 1TupoBOH 1oToK ¢ Beixoaa ALl mepena-
€TCs Ha MPOTPpaMMUPYEMYIO JIOTHYeCKYyl0 uHTerpaibHyto cxemy (IIJIMC), BeimonHs-
IOLYI0 OCHOBHBIE AJITOPUTMbI MPEABAPUTEILHON OOpaOOTKM LHU(PPOBBIX JAHHBIX
(manpumep undpoBbIX ceneKTUBHBIX (GuibTpoB I1H), mociie yero nepenaercs Ha 1ia-
Ty cOopa nanHbIX 1 ynpasienus (mata [ICY).

[Inata aBTOMaTnueckou perynupoBku MorHoctu (tuiata APM-CK4) npunu-
MaeT CUTHAJIbI MIEPErPY3KH C IETEKTOPOB, YCTAHOBJIEHHBIX B OMPEIEICHHBIX TOUKAX
JMHEWHOTO TPAKTA, U CIYKAIKX JJIsl KOHTPOJISI YPOBHSI IPUHUMAEMOT0 CUTHaNa. JTH
nanubie oopabateiBatoTcs B [IJIMC, umeromelics Ha muiate, mocie 4ero TaMm (Gpopmu-
PYIOTCSI KOMaH/bl YIPABJICHUSI YCUIIUTEIAMU U aTTEHIOATOPAMHU, MOJJIEPKUBAIOLIU-
MH YPOBEHb cUrHaja npuemiieMbiM. OTcroaa xe no mune |DE nepenaroTcs curaibl
yIpaBJlEHUs TIepeKItovaressiMu (ynpaBieHue Mojauana3oHaMu, CUTHAJIOM CHUHTE3a-
TOpa, OJIOKOM YMHOXKUTEJIEH YaCTOTHI).

[Tnata [ICY siBnsieTcs riaaBHBIM y370M, OOBEIUHSIOMUM padoTy Os0Ka Hud-
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pOBOI 00pabOTKKM CUTHAJIOB M y3J10B ympaBieHus XS5SM. Ha mnare umeercs nudpo-
Boi curHanmbHBIA miporieccop (DSP) ¢ O3V, ympaBnsrommii cxemamu [IJIMC mmar
HOCITY u APM-CK4. B3aumoneiicTBUEe MEXy 3TUMHU OJIOKaMH, a TakKe IJIaTON
[TYCY ocymecTBasieTcs: 3aMKHYTBIM CUTHAIBHBIM KosiblioM LVDS, o kotopomy me-
penaroTcs onpeaeNeHHbIe KOMaH bl U JaHHbIE. 3/1€Ch JK€ OCYIECTBICH UHTEpdeiic ¢
KomIbroTepoM uepe3 ceth Ethernet UTP 10/100 (IEEE 802.3).

[Tpu manmuuum ormmu «ATA» nmu «ATA/70» Ha Bxom XSM CBY ycranaBmu-
BAETCSl IPOTPAMMHO-YIIPABIIIEMbIN CTYIIEHYATHIA aTTEHIOATOP.

B X5M npeaycMOoTpeHbl BXO U BBIXO IU(PPOBON CHHXPOHHU3AIUH, PACTIOJIO-
’KEHHBIC Ha 3aJHEl maHenu, s paboThl B KOMIUIEKCE ¢ ApYyrumMu npudopamu. Mwm-
MyJIbC, MOCTYIMAIIUNA HAa BXOJ CUHXPOHU3ALMHU, MOKET MHULIMUPOBATh Havalla pas-
BEPTKHU IO YACTOTE, U3MEPEHUN WA MEPEXO] K CIEAYIOLEd YaCTOTHOM Touke. VM-
MyJIbC C BBIXOJIA CHHXPOHU3ALMN CUTHAIM3UPYET O Hayaje pa3BEpPTKH, MEPEXOE K
cnenyromieit Touke. Kpome 3toro, B coctaB X5M JIOMTOTHUTEIBHO BXOJUT I'€HEPATOP
CUHXPOUMIYJIbCOB. JJIMTENBHOCTh U MOJSPHOCTD JIFOOOTO TEHEPUPYEMOTO UMITYJIhCA
CUHXPOHM3AIINH 33]1a€TCsI IPOTPaAaMMHO.

4.7.2 OcodeHHOCTH PadOTHI

IIporpes XSM. Ilepen nauanom HeoOXoauMO MporpeBarb npuoop. Bpems
MIPOrpeBa, T.€. BPEMsl YCTAHOBJIEHUSI paboudero pexuma, cocrapiser 1y — qis X5SM-
04 u 0,59 — mua X5SM-18 (cm. tabiuity 4.10, m. 25 u Tabammy 4.11, . 33).

@ /[1a docmuocenus naubonvueli mounocmu uzmepenuti u nokasameiet, npuge-
OEHHbIX 8 mexHUuyeckux xapakmepucmuxax XIM, npoepes X5SM Heobxo0umo
npoeooUms Npu 3anyujeHHom npoyecce usmepernus. /na X5M-18 smo cnoco6-
cmeyem bOosee 3¢pgekmusenomy npoepegy KUl -npecenekmopa (komopwiii pa-
bomaem 6 Oouanazone uacmom eviuie 3200 MI'y) u MIIIY exoomnoui yenu, a
makaice, coomsemcmeento, cmaounuzayuu KII mpakma BY X5M-18. Takoce
peKomeHoyemcs 3anyckamos npoyecc usmepenuu Ha 10 munym nepeo nauaniom
npogedeHUs U3MepeHull 6CAKULL pa3 nocie cMeHbl OUana3onHa CKAHUPOBAHUS HO
yacmome, noiocvl guirempa 114 unu cmenenu ycpeonenus, a maxoce nocie
U3MeHeHUs. Opyeux napamempos, npepulearujux npoyecc nepecmpouKy ceme-
PpOOuHa.

Ecny TOYHOCTh M3MEPEHHI HE SBJISECTCS KPUTHUYHOM, JTOMYCKAETCS BPEMSI MPO-
IpEBa YMEHBIIATh, TEM HE MEHEE Iepel Ha4yaJOM U3MEPEHHUM B yCTAHOBJICHHOM 4Ya-
CTOTHOM JMaIla3OHE CIEAyeT 3aIllyCTUTh IPEIBAPUTENIBHO IPOLIECC M3MEPEHUN U
OCYUIECTBUTH JBA-TPH LIUKJA MEPECTPOUKH YaCTOThI reTepoauHa X5SM-18.

Cosammii pexkum IIK. B cnydae nnurenbHON HenpepblBHOM paboThl X5SM
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HeoOxouMo oTKI0YnTh B OC crisimid pexum, T.K., Haripumep B Windows 7 nocie
yxona IIK B crisimmit pexuM, CBsA3b MPOTpaMMBbl yIIpaBieHuss 1 XSM tepsercs, cooT-
BETCTBEHHO ITPOLIECC U3MEPEHUS OCTAHABINBACTCS.

Juppepenumnanbubiii KII. IIpsveiMu n3mepeHnsaMu SBISIIOTCA U3MEPEHUS
MOIIIHOCTU. XOTA U3MEPEHHUs SIBIIAIOTCS MAHOPAMHBIMHU B 33JIaHHOM JIMAIla30HE 4Ya-
ctot, pacuer KII n KII ocymecTBisieTcs B 10CTaTOYHO Y3KOHU IIOJ0CE, MIAPHUHA KO-
TOPOM BBICTABIISICTCA MPOTPAMMHO Ha MaHenu ynpasieHus «llapameTpsl uamMmepeHus»
B noJjie co ciuckoM «Ilomnoca ¢unstpa [TU». [Ipeanonaraercs, 4To B 3TOM y3K0il MO-
noce 3HayeHue KIII u KII nmocTosiHHO, a mIyM SIBIsI€TCS TEIUIOBBIM; T.€. OCYILIECTBIIS-
eTCs U3MEpeHue Tak HazbiBaeMoro auddepennunansaoro KIII [5].

KII npeoopazoBarensi. CyuiecTByloT ocoOeHHOCTH mnpu uzMmepenun KIII
IMPUEMHHUKOB C OJIHO- (Y3KO-) U JBYXKAHAJIBHBIM (ITHPOKOIOJIOCHBIM) PEKUMaMH [5,
6]. B ciayuyae omHokaHanbHOro pexkuma (OP), xak mpaBuiio, Hmpeanoiaraercs, 4ro
IIPUEM CHUTHAJIa OCYIIECTBIIIETCS B OCHOBHOM KaHAJIE, a IIYMbI IPUCYTCTBYIOT KaK B
OCHOBHOM, TaK M B 3epKaJibHOM KaHayiax. Bo mHorux ciyyasx ¢ OP npeoGpa3oBare-
JII0 TPEAIIECTBYET (PUIIBTP MOJABIEHUS 3€PKATBHOTO KaHaia. B JByxkaHalbHOM pe-
xume (IP) curaan uctouHrka NpUCyTCTBYET B ABYX KaHanax. Eciu XapakrepucTtuku
npeoOpa3oBaress U UCTOUYHHWKA CUTHAJIAa HA OCHOBHOW M 3€pKaJbHOM 4acTOTaxX OJAM-
HakoBbl, TO KIII g npeobpasosarens ¢ [P Oyaer Ha 3 n1b MeHblIe, 4yem it Ipeoo-
pazoBatens ¢ OP [5, 6]. Eciu aToT akT He yunThIiBaTh U IPoBOANTH n3Mepenus KIII
st 1P kak nns OP, To B pe3ynbpTare noiyuutcs, yto u3mepennsiii KII okaxkercs Ha
3 nb 6onbiie, yem Ha camoM gene. T.o., KU nnsa 1P wyxmaercs B koppekmuu. Ilo-
TO0HYIO TPEeXAeUNOEIbHYI0 KOPPEKIHIO HE0O0X0IMMO POBOAUTE BpyuHYyt0. Koppek-
LU0 TPOBOJAT B TeX ciydasx, koraa curHain ot I'lll Ha sTane m3mepeHuid npucyt-
CTBYET Kak B OCHOBHOM KaHaJle, TaK U B 3epKajbHOM. HeoOXxonuMocTh B Takoi KOp-
PEKIIMM CBsA3aHa C TEM, UYTO MOPSIOK KaTuOpOBKH i ipeoOpazoBareneit ¢ OP u JIP
COBIIAJIACT, a Ha 3Tare usMepenui s JIP curnan Ha Bxogae XSM oka3bIBaeTCs B JIBa
paza OosbIe (€clid XapaKTepUCTUKU TTpeoOpa3oBaTessi U UICTOUHHMKA CUTHAJIA Ha OC-
HOBHOM M 3€pKaJlbHOM 4acTOTax OJWHAKOBBI) BBHAY TOro, uro curHan 'l mocne
npeoOpaszoBanus nonaaaet Ha Bxoa CBY [5, 6] ¢ ocHOBHO# U 3epkaibHON YacToT. B
sToM ciydae ¢ Touku 3peruss UKL nonobHoe yBennueHne Curiajia BOCIpUHUMAET-
Csl KaKk COOCTBEHHBIN IIyM MpeoOpa3oBaresis; 4To, MO CyTH, HE COOTBETCTBYET JACH-
CTBUTEIBHOCTH.

HNutepnonsiums. Taxxe cienyeT 3aMETUTh, YTO B 3aJaHHOM YaCTOTHOM JIHa-
[1a30HE€ M3MEPEHUE NPOU3BOJUTCS JIMIIb B ONPEIEICHHBIX TOYKAX, YUCIO KOTOPBIX
3ajaeTcs Ha naHenu ynpasieHus «[lapaMmerpsl usmepenus» B noJie BBoaa «Konu-
YeCcTBO TOYEK». TemM He MeHee, Ha AKpaH BBIBOJUTCS HEMpPEpbIBHAs KpHBas, MOJIY-
YeHHasl MyTeM WHTeprnosainuu. HTeprnosupoBaHHbIe TOYKM Ha MapKepax o0o3Hava-
10TCS 3HAKOM «(!)».

AHanoruyHasi WHTEPMOJSAIUS MPOBOJUTCS B TOM Ciyyae, €Clid KaluOpoBKa
OCYILECTBJISIACH B OHOM YaCTOTHOM JIMANa30HE, & U3MEPEHUS — B IPYTOM.
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@ BHHMAHHE! KAJIUbPOBKY U U3MEPEHHE HEOEXOJHMO IIPO-
BOJUTH B OTHOM U TOM /KE HACTOTHOM /THAIIA30HE!

Nutepnonsauus tak sxe npuMensiercs g ganaeix MOUIT I'II B Tex ciaydasx,
KOTJa 4acTOThl, HA KOTOPBIX MPOBOJATCS U3MEPEHUS, HE COBIANAIOT C YACTOTAMU B
xapakrepuctuke ['lll. Ecin B xapakrepuctuke 'l yctaHOBIEHA OHA € IUHCTBEHHAS
yactota U coorBeTcTBytomas et MOLLT, To »ato 3nauenne MOLIT Oyxaer ucnonb3o-
BAHO BO BCEM YAaCTOTHOM JHUAIIa30HE U3MEPECHUM.

Oxpyraenue. [Tocie npoBeaeHns KaTHOPOBKU KaTUOPOBOUYHBIE KOI(PPHUITHECH-
Thl coxpausitorcs B «KambOpoBka > KannOpoBo4yHbIE JaHHBIE» U OTOOpa)karoTCs B
OKPYTJIEHHOM BHJIE; B MPOLIECCE U3MEPEHUN HMCIOJIB3YIOTCS HEOKPYIJICHHBIE 3HAye-
Hus. [locne pydnoit mpaBku Tabmuiel «KanubpoBouHble TaHHBIE» TPU U3MEPEHUSIX
OyIyT HCIOJIb30BaThCsl JAHHBIEC, B3ATHIE W3 ATOW TAOJIUIBI, COOTBETCTBEHHO, IPO-
M30MET OKPYTJICHUE KAIMOPOBOUHBIX KOA(PPUIIMEHTOB. JJaHHbIe U3 TaOIMIIBI TaKXKe
HAYMHAIOT UCIOJIB30BAaThCS B U3MEPEHUAX IOCIE 3arpy3KH KaIMOPOBOUHBIX JTaHHBIX
C MOMOIIIBIO KOMaH[bl «OTKPBITh JaHHBIE U3 (paiisiay yKa3aHHOTO JUAJIOra.

OcHoBHBIC BUIBI H3MePeHHid M (pOpMYyJIbI pHUBeaeHBI B [Ipunoxenue A.

5 IloaroroBka k padore

CBenenus 0 paCllakOBBIBAHWH M IIOBTOPHOM YITAKOBBIBAHUM XS5M npuBOaATCS
B 1. 11.3 HacTosmero PO.

5.1 JkenyaTanMOHHbIEC OTPAHUYCHUS

X5M 0e3 ynakoBKH HE SBJSIOTCS yIaponpoYHbiMU. B momemenuu, riae OyayT
MPOBOJIUTHCA PAOOThI, HE JOJDKHO OBITh 3HAYMTEIBHBIX BHUOpALU U YAAPHBIX BO3-
JeNCTBUN (HampuMep OT pabOTaIOIIEeTo PSJIOM CTaHKA), a TAKKE CHIIBHBIX 3JIEKTPO-
MAarHUTHBIX MOJIEN U MOIIHBIX UMITYJIbCHBIX TTIOMEX.

[Tpo10KUTENTEHOCTS HEMPEPHIBHOM paboThl HE MeHee 16 u.

BpemMenHol mHTepBa)l MeXAy pabOYMMU IUKIAMU HEMPEPHIBHOW pabOTHI HE
MeHee 2 d.

[Ipn nmpoBanax HaNpsKEHUS CETH DJIEKTPOIMTAHUS JUIMTEIBbHOCTHIO OT | mepu-
ozna Bo BpeMms paboTel X5SM Bo3moskHa notepsa cBs3u ¢ IIK, mpu 3tom TpedOyercs
BMENIATEILCTBO Oleparopa ¢ 1eibto nepezamnycka [10 w/unn X5SM u nepenoaxito-
yenus Kk [1K.

006 ocobenHocTax nporpeBa XSM nepes Hauanom paboThl cM. 1. 4.7.2.
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5.2 TpeGoBanusi kK paboueMy MecTy

Ha pabouem mecTe HOJKHBI 00€CIEUMBATHCS HOPMAaJbHBIE YCIOBHS JJIS pe-
xuMa «['pamynpoBka reHepatopoB IIymMa» U pabodue YCIOBHS MPUMEHEHHUS — s
OCTAJILHBIX PEXUMOB PabOTHI coriacHo 1. 4.2; cucTema 3alUTHOTO 3a3€MIICHUS W
anektponutanue ~ (220+22) B50 ' 1 A.

B nomeniennn, rae OyayT mpoBOAUTHCS PabOTHI, HE TOJDKHO OBITh 3HAYNUTEIh-
HBIX BUOpallUid ¥ yIapHBIX BO3JACUCTBUM (HampuMmep OT pabdOTaroUIero psiioM CTaH-
Ka), a TAKKE CUJIbHBIX 3JICKTPOMArHUTHBIX MOJIEH U MOITHBIX UMITYJbCHBIX TOMEX.

PabGouee mMecTo JOIKHO OBITH XOPOIIO MPOBETPUBAEMBIM [JIsI TOJIEPIKAHUS
CTAOMJIBHOCTU KIMMATUYECKUX YCIOBUM M BBIBETPUBAHUS MapOB CIUPTA IPH MPOBE-
JNE€HUU YUCTKHU.

[Tepen ycranoBkoit X5M Ha pabodee MeCTO HEOOXOJAMMO YyOEIUTHCS, YTO
TJIOIIAh TTOBEPXHOCTH Paboyero CTojia JOCTaTOYHA JIJIs pa3MelieHus: Ha Heil X5M,
KOMILJIEKTa npuHajieskHocTed 1 MY, a takke Ha pabodyeM MeCTe BBITIOJIHEHBI TpeOo-
BaHMsI pazzeria 3, OTHOCSIIHECS K pabovueMy MECTYy.

5.3 KoutposibHo-npoujiakTHYecKHe padoThl

[Tpn n3mepenusx Ha CBY He mocneaHon pojb UTPAOT BOMPOCHI COTIacoBa-
HUsI, TIOTEPh, KayeCTBA COCOUMHHUTENIEW B m3MepuTenbHOM Tpakrte. [lotepm B CBY
TpPaKTe yBEIMYMBAIOT MOTPEIIHOCTh U3MepeHus. [loaTomy npu oOHapy>KeHUU Kupa,
IIBUIM, TPSA3U, NOCTOPOHHMUX YAaCTHIl Ha KOHTaKTUpyrommx noBepxHocTsx CBY co-
eIMHUTENeH HEOOX0AUMO MPOBOAUTH UX YUCTKY. CousieHeHue TpedyeTcsi IPOBOAUTD
4€TKO, 0€3 MEePEKOCOB COCTHIKOBBIBATH Pa3bEMBI, 3aTSKKY racK OCYIIECTBISATh Tapu-
POBaHHBIMHU TaeyHbIMU KiIto4aMHu. HeoOXoaumo mpoBOAMTH BU3YaldbHBIH KOHTPOJIb
LIEJIOCTHOCTH COCIMHUTEIEH U3MepUTeld. B cilydae SBHBIX CIIEIOB IOBPEXKICHUS
ciieryeT oOpaTUThCS K IPYIINe TEXHUYECKOUN MOAIEPKKH MPEANPUATUSA-U3TOTOBUTEIIS
(xoHTakTHas nH(POpPMAIIKA yKa3aHa HA TUTYJIHLHOM JIUCTE).

B nanHoM noapasznene onucaHbl KOHTPOJIbHO-TIPOPUIAKTHUECKHUE padOThl AJis
COEMHUTENIEN KOAKCHUAIIBHBIX TPAKTOB.

5.3.1 O01ue cBeIeHUS 0 COCTUHUTEIAX

Ha mpennpusaTHu-u3roTroBUTENE MPUHATH KOJOBbIC 0003HAYCHUS COCIUHUTE-
Jieu corytacHo Taosuie 5.1.
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Tao6nauma 5.1 — KogoBele 0003Ha4YeHUS COCIAMHHUTENICH  MpEANPUATHSI-
HM3rOTOBHUTEIIS
Konmnposka Tun coequun- | Cedenne Tpak- | Fo.Y, I'Th [Iprnmeuanus
TENs Ta, MM
01 111, Bap. 1, 7/3,04 18 MeTtpuka
Buika? (MeTpuyeckas
01P III, Bap. 1, Po- BUJIKA MEXa-
3eTKa? HUYECKH COB-
MECTHMa C
JTFOMMOBOU pO-
3€TKOM)
02 IX, Bap. 1, 4,15/1,27 26
Buka B
02P IX, Bap. 1, Po-
3eTKa
03 IX, Bap. 3, 3,5/1,52 33 MeTtpuka
Buka (MeTpuyeckas
03P IX, Bap. 3, Po- pO3€eTKa Mexa-
3eTKa HUYECKH COB-
MECTHMA C
JIFOMMOBOM
BUJIKOI)
05 I, Bunka 2,411,042 50 MexaHn4ecKku
05P I, Pozetka COBMECTHM C
TPaKTOM
1,85/08 mm
05H NMD 2,4 mm, 2,4/1,042 50 MexaHn4ecKu
Bunka COBMECTHM C
05PH NMD 2,4 mm, TPaKTOM
Pozerka 1,85/08 Mmm
11 N, Bunka® 713,04 18 Jroiim (MeTpu-
yeckas
11P N, Pozerka® BUJIKA MeXa-
HUYECKU COB-
MECTHMA C
JIONMOBOM PO-
3€TKOM)
12 SMA, Bunka® 4,15/1,27 26 JTroiiM (mexa-
HUYECKH
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Koauposka Tun coequuu- | CeyeHue Tpak- ks [Ipumeuanus
TENs Ta, MM
12P SMA, Po3erka® COBMECTHM C
TPaKTOM
3,5/1,52 mm;
BUJIKA JIOUM
MEXaHUYCCKH
COBMECTHMa C
pPO3ETKOU MET-
PHUKOIA)
13 3,5 mm, Bun- 3,5/1,52 33 oM
ka®)
13P 3,5 MM, Po3zert-
ka®)
13H NMD 3,5MmmM, 3,5/1,52 33 Joiim
Buka®
13PH NMD 3,5mmM,
Pozerka®
14 2,92 mm, Bui- 2,92/1,27 40 JroriM (Mexa-
Ka HUYECKHU
14P 2,92 mmMm, Po- COBMECTHUM C
3eTKa TPaKTOM
3,5/1,52 mm)
15 1,85 mMm, Bun- 1,85/0,804 67 MexaHndecku
Ka COBMECTHM C
15P 1,85 mm, Po- TPaKTOM
3eTKa 2,411,042 mMm
16 SMP, Buika, — 32 -
full detent
16P SMP, Pozertka
160 SMP, Po3zerka,
limited detent
16C SMP, Po3zerka,
smooth bore

DFhax — BEpXHssA paboyast 4acToTa.

2Tlo I'OCT 13317.

9o IEEE Std 287-2007; tun N cosmectum ¢ Tum lll, Bap. 3 mo I'OCT 13317, ceueHue TpakTa
7/3,04 mm, mroiimoBast pessoa 5/8"-24UNEF; o npucoetmHATEIbHBIM pa3MepaM THIT 3,5 MM COOTBETCTBYET
tuny IX Bap. 3 mo 'OCT 13317, ceuenue tpakra 3,5/1,52 MM, aroiimoBas pespba 1/4"-36UNS; tun SMA
gactuuHO coBMecTuM ¢ T IX, Bap. 1 mo 'OCT 13317.
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5.3.2 IlpoBepka BHeLIHEr0 BU/Ia

[TpoBepky BHEHIHETO BHUJA COCAUHUTENECH HEOOXOAMMO IMPOBOIUTH KaXKIBIN
pa3 npu noAroToBKe K n3MepeHusM. [Iposepka BHemHero Buaa X5M u akceccyapos,
BXOJISIIIMX B KOMILJIEKT [TOCTABKH, IPOBOJUTCS 10 CIEAYIOIENH METOIHKE.

Ilar 1. IIpoBepuTh BHEIIHUI BUJ U3JIEIUSA IIyTEM BU3YyAIIBHOTO OCMOTpA U CIUYeE-
HUS C COOTBETCTBYIOIIMMU PUCYHKaMU (cM. pucyHku 4.1-4.4).

Ilar 2. [Ilpu nepBoiif paboTre ¢ U3aeNeM HEOOXOJUMO CBEPUTH €r0 3aBOJICKOM HO-
Mep, YKa3aHHBIA Ha KOpITyce, U HOMEp, YKa3aHHBIN B (hopMyJsipe; mpu o0-
Hapy>KEHUU HECOOTBETCTBUM JanbHEMIIass paboTa ¢ U3AeIUeM 3arpeniaeT-
csi, opopmIIsIeTCsl aKT HECOOTBETCTBHUS, NMPOBOJIUTCSA BBISICHEHHUE U YCTpa-
HEHHE MPUYNH HECOOTBETCTBUSI.

Ilar 3. IIpoBecTy BU3yaJIbHBIM KOHTPOJIb YKUCTOTHI M LEJIOCTHOCTH M3Aenus. B
ciyyae OOHapy>KE€HUs IMMOCTOPOHHUX YaCTUIl U TPSA3H MPOBECTU YHUCTKY.
YuCTKY COEeIMHUTENEH MPOBOAUTH B COOTBETCTBUM C YKA3aHUSAMH, IIPUBE-
NEHHBIMHY B 11. 5.3.3.

Ilar 4. IIpoBeputh U3aenne Ha OTCYTCTBUE:
a) MEXaHUYECKUX MOBPEXKACHUN;

@ 100 mexanuveckumu nospescoenusmu nonumalomes 2ny6oxue yapanuml, 3a-
VCeHybvl, CKObl, Oehopmayuu u eMIMUHbL HA KOpNyce U30eius U e2o Kpenie-
HUAX (unu Kabene), Ha pabouux NOBEPXHOCMAX NPOBOOHUKOB BCEX COeOUHUMe-
Jell, GKIIOYAs COeOUHUmenu Kabens NUMAaHus, U UHbIX COCMABHBIX YACMISX,
OMKJIOHEHUsT OM NPOPUISL pe3bObl U OCMpPble KPOMKU Pe3bObl cOeOuHuUmenel, a
makaice opyaue nospedcoeHUs, HenoCcpPeOCmME8eHHo GIUAIOWUE HA MeXHUYEeCKuUe
Xapaxkmepucmuxy uiu 2apaHmuiinvle 0os3amenbcmea (045 uzoenutl, Ha Komo-
pble maxosvie pacnpoCmpansomcs), 8 YaCmHOCMU Ol COeOUHUMeNel CooC-
HOCMb 8HYMPEeHHe20 NPOBOOHUKA (cM. pucyHok 5.1-a), 6) uiu 3HavumenvHbii
VX00 nlameneti coeouHumens-pozemku opye om opyea (pucymox 5.1-g).

@ IIpu ocmpoii neobxodumocmu nodkmouenus Ycmpoiicme ¢ coeOuHUmensmil,
COOCHOCMb KOMOPBIX He COOmEemcmseyem mpeOo8anusim, K u30enurn u
YCmMpotucmeam u3 KOMNIeKma npuHaoiedCHOCmel MONCHO UCNONIb306aMb 3d-
WUmMHBLU nepexoo (caotsep), KOMOpwlll CHUMEm 4acmb OMKIOHAIOWel Haspy3Ku
HA 6HYMPEHHUU NPOBOOHUK COeOUHUMENS U30eNUsl U YCMPOUCME U3 KOMNIEK-
ma npuxaonexcHocmet. B oanvHeliuiem Hecoomeemcmeayouwull coeOuHUmeb
HeobX00UMO OMPeMOHMUPOBAMb, A eClU IMO HEBO3ZMOICHO, MO 3AMEHUMD.
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0) ryMOB BHYTpH KopIlyca W3Jeius (WM COSAUHUTENEH), 00yCIOBICHHBIX
HaJIM4YHEM HE3aKPEIUIEHHBIX JACTANICH;

B) MOBPEXKICHUS JTAKOKPACOYHBIX MOKPBITUM MPU UX HATTMYUY;

T') MOBPEXKIEHUSI MAPKUPOBKH M IIOMO MPH MX HaIW4uu (TpOBEpKa HE OTHO-
CUTCS K BCIIOMOT'aTeJIbHBIM aKceccyapam);

1) CJIEI0B KOPPO3UU METAJUIMYECKUX JIETajel U CIEeN0B BO3ACHCTBUS JKUIKO-
CTE WJIM arpECCUBHBIX NIAPOB;

€) CJIOMaHHBIX, PKaBbIX (B TOM YHUCIJIE C YEPHBIMU TOUYKAMH), HE3aKPyUCHHBIX
WIH TJI0XO 3aKPYYEHHBIX BUHTOB.

Ilar 5. Pe3ynbTaThl IPOBEPKU CUUTATH MOJOKUTEIBHBIMU, €CIIU:

a) BHEIIHUN BUJ U37€Nusl B OOILIEM COOTBETCTBYET PUCYHKaM, MPUBOAMMBIMU
B HacTtoseM PO;

0) MOCTOPOHHUE YACTHULIBI, TPsI3b, a TAK)KE KaKue-T10O0 MOBPEXKICHHS Ha U3/e-
JIUU OTCYTCTBYIOT;

B) Yy U3J€NUs OTCYTCTBYIOT: MEXAaHHMUYECKHE MOBPEXKICHUS; IITyMbl BHYTPH KOp-
myca, 0OyCJIOBIICHHbIE HAIIMYMEM HE3aKPEIUIEHHBIX J€Tanel, CIOMaHHbIE, HE3aKpy-
YEHHBIE UJIU TUI0XO 3aKPYYEHHBIE BUHTHI,

T) Y U3/1eJIis OTCYTCTBYIOT: CJI€JIbl KOPPO3UU METAINIMYECKHUX JETalIel U CIeIbl
BO3JICHCTBHS )KMJIKOCTEW WIIM arpeCCUBHBIX NIAPOB; PKaBble (B TOM YHCIIE C YEPHBIMU
TOYKaMH) BUHTHIL. JIaKOKpacOouHble MOKPBITUS M3/AENUS, a TakKe MapKUpPOBKa U
IJIOMOBI HE TIOBPEXK/ICHBI,

) OTCYTCTBYIOT CJI€IIbI BCKPBITHS U3MEPUTEIBHOTO OJI0Ka (U1t XSM).

[Ipu oOHapyXeHUM HECOOTBETCTBUU NaibHEHIas padoTa ¢ M3JCIHEM 3arpe-
maeTcsi, opopMIISIETCS aKT HECOOTBETCTBUSI.
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JTaMeIN BHYTPEHHETO IIPOBOOHHEA
|

| | |
B HOpME OOITYCTHMOE HEMOTTYCTHMOC
OTEIOHEHHE OTEJIOHEHHE
a)
| | |
BHEITHHH - - ‘:.} i
IPpOBOOHHE ]
|
|
|
| |
| |
OOIIYCTHMOE HEOOITYCTHMOE
B HOpME Ty Ty
OTEIIOHCHHE OTEIIQHEHHE

JIaMeIH BEHYTPEHHETQ IIPOBOOHIEKA

OOIIYCTHMOC I HEOOITYCTHMOE I
OTEIOHCHHE OTEIIOHCHHC

B)

Pucynok 5.1 — BusyaibHblil KOHTPOJIb COEUHUTENEH: a) KOHTPOJIb COOCHOCTH JJIS
«PO3ETKU»; 0) KOHTPOJIb COOCHOCTH JIJISl «BUJIKU»; B) KOHTPOJIb HEMOBPEXKIEHHOCTH

B HOpME

5.3.3 UncTKa KOAKCHAJIBHBIX COeIMHUTEIeH

YucTky coequHuTeNe He00X0IMMO MPOBOAUTE BCAKUI pa3 pu 0OHApyKEHUU
JKUPa, IIbUIN, TPSI3U U IIOCTOPOHHUX YACTUL] HA UX MOBEPXHOCTSIX.
Hucrtka coenmHuTEeNIe NPOBOAUTCA B CIEAYIOLIEH MTOCIEI0BATEILHOCTH
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* TPOTEPETh MOBEPXHOCTH COCTUHUTEINEH, yKa3aHHbIC CTPEJIKaMU Ha PH-
CYHKE 5.2, 3yOOUHCTKON C BaTHBIM TaMITOHOM (¥WJIH Os13510), CMOYCHHBIM
B crnupTe (pEeKOMEHAyeMble CpEeACTBA JJIsI YUCTKH TPHUBEACHBI B
tabnuie 6.1);

@ Buumanue! 3anpewaemca npumenamov memaniuueckue npeomemst O
yucmku coeounumenei. Illpumenenue memannuueckux npeomen o8 moxcem
npuecmu K MEXAHUYECKOMY NOGPEHCOCHUIO COeOUHUMm eNell.

@ Buumanue! 3anpewaemca npomupamo 6HympeHnuii npo6OOHUK COEOUHU-
meneii «pozemka». Yucmky eHympennezo npo8oOHuKa coeounumeei «po-
3emKa» npoeooums npooyeKoil 6030YX0M.

@ Buumanue! 3anpewaemca npumenamo cunbnble pacmeopumenu, HAnpu-
Mep auemoH, maK Kak MOMCHO NO6pPeOuUmb NIACMUKOEYI0 OulleKmpuue-
cKy1o onopy!

* IMPOBECTH YUCTKY OCTAJIBHBIX BHYTPEHHUX MOBEPXHOCTEH COEIUHUTE-
JIEeU, TPOIYB UX BO3AYXOM;

* MPOCYUIUTh COCAUHUTENH, YOEAUTHCS B OTCYTCTBUHM OCTATKOB CIUPTa
BHYTPHU COCIVHUTEIIEH;

* TIPOBECTU BU3YAJIbHBIN KOHTPOJb YUCTOTHI COETUHUTENEH, YOeIUThCS B
OTCYTCTBMM TNOCTOPOHHHMX 4acTHll. B cilyuae HEOOXOAMMOCTH YMCTKY
OBTOPUT.
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0)

Pucynox 5.2 — Ouuiiaemblie mopepxHoctu: a) coenunutenu tunos N u III; 6) coenu-
HUTEM TUTIOB 3,5 MM U [X, BapuaHT 3

5.3.4 U3mepeHne npucoeIMHUTEIbHBIX PA3MeEPOB

[lenp maHHOM INPOBEPKU — HE NONYCTUTHh K JKCIUIyaTallMM COEIUHUTENIN C
00Jb11I0H penieccueld (yTonaHue BHYTPEHHErO MPOBOJHUKA OTHOCUTENIBHO BHEIIHE-
ro) U COEOUHUTENM C HAJIMYMEM CKOJIb YIOJHO MaJloM NPOTPY3UH (BBICTYIIAHHE
BHYTPEHHErO MPOBOJHUKA OTHOCHUTEIBHO BHEIIHEr0), MOKa3aHHBIX HAa PUCYHKE 5.3,
[Tpu GonBIIMX 3HAUEHUSAX PELIECCUU MPU COWICHEHUU COCAMHUTENICH HE MoydaeTcs
XOpOILIETO KOHTAKTa 10 BHYTPECHHUM IMPOBOJHUKAM, KAaK CIICACTBUE YBEIMYUBACTCS
KCBH u norepu. [Ipu npotpy3un BO3MOKHA MOJOMKA OTBETHOM YaCTH COEIMHUTE-
Jis1, BCJIIEACTBUE JABJICHUS HA BHYTPEHHUN IPOBOJHUK OTBETHOU YACTH.
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@ Ucnonvsoeanue coedunumens c neyooenemeopumenvHoli npompy3uei Movscem
npusecmu K n08PeHcOeHUuro Opyaux ucnpaguuix snemenmos CBY-mpaxma.

Peueccus Peueccus

N AN

flpompysus  flpompy3us

Pucynox 5.3 — Penieccust u npoTpy3usi CoeTMHUTEEH

KoHTposb KauecTBa COCIMHUTENIEW OCYILECTBISECTCS Yepe3 IPOBEPKY IIPUCO-
EAMHUTENBbHBIX pa3zMepoB «A» coemuuuteneit mo ['OCT 13317 ¢ momomipio KOM-
IUIeKTa U3MEPHUTENICH MPUCOSAUHUTENIBLHBIX pa3MepoB (nanee — UIIP). Pexomenmaye-
mbie HaOopbl UIIP ykazanbl B Tabnuie 6.1, mpyu M3MepeHUN MPUCOEAUHUTEITHHBIX
pa3MepoB € MOMOIIbIO APYroro o0OpyJOBaHUS METOAMKA MPOBEACHUS HW3MEPEHHM
MOXET OTJINYAThCA OT NMPUBENEHHON HIKE. [lepnoanYHOCTh TPOBEPKHA TPUCOEAVHU-
TEJIbHBIX Pa3MeEpPOB COECAMHUTENEH XSM M KOMIUIEKTa €ro MPUHALJIEKHOCTEN Ompe-
JeNSIeTCS MHTEHCUBHOCTBIO MX HCIOJIb30BaHUs (MpU CpeJHEH MHTEHCUBHOCTHU HC-
MTOJIb30BaHUsI PEKOMEHAYETCS IPOBOAUTH MPOBEPKY HE PEKE OJHOTO pasa B rof, WU
oJiHOTO pa3a Ha Kaxabie 100 npukpyunBanuii). [IpoBepKy MpUCOCAMHUTEIBHBIX pa3-
MEPOB COCIMHUTEIIEU YCTPOMCTB, MOAKIOYAEMbIX K XSM 1 KOMIUIEKTY NTpUHAIIICK-
HOCTEH, HEOOXOIUMO MPOBOJUTH C MEPUOJUYHOCTHIO, YKa3aHHONH B COOTBETCTBYIO-
IIEM JKCIUTyaTallMOHHOW JOKYMEHTAllMM, B CIy4ae OTCYTCTBUM TAaKOBOW ITPOBEPKY
PEKOMEHIYETCS POBOJIUTH C TAKOM K€ MEPUOJIUYHOCTBIO, UTO U 111 XSM.

5.3.4.1 Kaaub6poBka

[lepen npoBenenneM usmepenuii ¢ momoisio UIP HEoOX01MMo TpoBECTH €ro
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KaTMOpOBKY WJIM YCTAHOBKY HYJIs. B pesynbrare mpoBelieHUs 3TOM omnepanuu Qpuk-
CUPYETCSl «HYJIEBOI» YpPOBEHb, OT KOTOPOIrO MPU U3MEPEHUSIX OyAyT MPOBOJIUTHCS
OTCUETHI U3MEPSiEMbIX pa3MepoB. KaimmnOpoBka mpoBOIUTCS ¢ MOMONIBIO CIICI[UATb-
HBIX KaauoOpos (cM. D1 va UIIP).

PexomenmyeTcst mociie mpoBeICHNsI M3MEPEHUI CHOBA MPUCOCAWHUTH KaIHOp,
Ha KOTOPBIN TPOBOJMIACH KATHOPOBKA, U YOCIUTHCS, UYTO «HYJICBOW» ypOBEHb HE
m3MeHuicsa. JlJisi 3TOro B MOMEHT NMPUCOETUHEHUS KaauOpa ero MoJIOKEHHUE Mo OT-
HomeHuto K UTTP gomKHO OBITH TAKUM K€, YTO U IIPU KaTUOPOBKE.

5.3.4.2 IIpoBepka pa3mepa «A» coeIMHUTEJIEM

[TpoBepka MPUCOEAMHUTEIILHOTO pa3mepa «A» (cM. pucyHok 5.4 u 5.5) npogo-
mutesa cornacHo D/ Ha UIIP. [Ipu uzmepenun, nomumo uHctpykuuii B 3/ na UIIP,
PEKOMEHIYeTCsl YYUTHIBATh MYHKTHI CIEAYIOIIEH METOUKHU:

*  B35Tb YCTPOMCTBO C IIPOBEPSIEMBIM COEAUHUTENEM, BBECTH B Hero MIIP,
KaK MMOKa3aHO Ha pUCYHKE 5.4 win 5.5; mpu 3TOM JJi «PO3ETKI» (PUCY-
HOK 5.4) BTyJIKa JIOJDKHA BOMTH BO BHEITHHM IMPOBOJHUK COCTUHUTEIS,
TOpEL BTYJKH JOJKEH TUIOTHO 0€3 MEePEKOCOB COMPUKACATHCS C IUIOCKO-
CTBhIO BHEUIHErO MPOBOAHUKA, KOHTAKTHAsI TOBEPXHOCTh U3MEPHUTEIHLHO-
ro HAKOHEYHHKA — C ONIOPHOM MJIOCKOCThIO BHYTPEHHETO MPOBOJHUKA; a
Uil «BWIKW» (PUCYHOK 5.5) BHYTPEHHUW MPOBOAHUK COEIUHUTEIS
«BWJIKa» JIOJDKEH BOMTH B OTBEPCTHE HM3MEPHUTEIBHOIO HAKOHEUYHUKA,
KOHTAKTHasi MOBEPXHOCTh M3MEPUTEIBLHOTO HAKOHEUHHMKA JOJDKHA CO-
pUKacaThCs C IIOCKOCThIO BHYTPEHHETO MPOBOAHUKA, a TOPEL] BTYJIKH
C OINOPHOM IMJIOCKOCTBHIO BHEIIHETO IPOBOJHHMKA (COUJIEHEHHE TOpla
BTYJIKU C OTIOPHOM IMJIOCKOCTBHIO BHEUTHETO MPOBOJHUKA JOJKHO OBITH
IUIOTHBIM, 0€3 MIEPEeKOCOB);

* 32 pe3yJbTaT U3MEPEHHUI CUUTATh OTKIOHEHHUE CTPEJIOK OT «HYJIEBOTO)
MOJIOKEHHS;

* TOBTOPUTH MPEIBIAYIINE OINEpalUul HECKOIbKO pa3 (He MeHee TpEX),
KaxIbplii pa3 noBopauuBasg WIIP Ha yros, mpuOAM3UTENBHO pPaBHBIM
120°;

* eciau XOTS Obl OJIMH PE3yJIbTaT BBIXOJAUT 3a MpPEAesbl 3aJaHHOrO IMOJS
nomycka, ykazanaoro B 'OCT 13317, To mpoBepsieMblii COeTUHUTEIND
CYUTATh HETIPUTOJHBIM;

@ ITpumevanue — 6 ciyuae eciu pezyromam 00HO20 UIMEPEHUS OMIAUYACTCS OM
opyeux 6onee uem Ha 0,1 Mm, npogecmu no8mopHvle UsMepeHUsl.

* €CJIM BCE U3MEPEHHBIE 3HAUYECHMS HAXOAATCS B Mpeaenax AOIYCKa, TO 3a
JNENUCTBUTENIFHOE 3HAUYEHHUE MPOBEPSEMOro pa3Mepa MPHUHATh CpeaHe-
apu(pMeTUYECKOE 3HAYEHUE U3 BCEX U3MEPEHHBIX.
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Pucynok 5.4 — IlpoBepka pazmepa «A» COEAUHUTENS «PO3ETKa»
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Pucynokd5.5 — I[TpoBepka pazmepa «A» COSTUHUTEIS «BUIIKA»
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5.3.5 CousieHeHne KOAKCHAJIBLHBIX COeIUHUTEJICH

[lepen couneHeHHEM clleyeT MPOBECTU BU3YaJIbHbIN KOHTPOIb LIEJIOCTHOCTH U
YUCTOTHI COSAMHUTENCH MOAKIIOUAEMBIX YCTPOICTB U, IPU HEOOXOAMMOCTH, BBIMOJI-
HUTb [TPOBEPKY MPUCOETUHHUTEIBHBIX Pa3MEPOB.

@ 3anpewaemca npouszeooums nooknrouenue:
- yCmpoicme ¢ paziudHLIMU MURAMU CcOeOuHumenei (MexaHuuecku
HecoeMecmumbix);
- ycmpoiicme, y Komopuslx 0vliu 0O0HaApyHceHbl MexaHuuecKue nospeyicoe-
HUA coeOuHumenell uiu NOCMOPOHHUE YACMUYbl, KOMOpble He YOanaomcsa
8 npouecce YUCMKU;
- ycmpoiicme, y coeOunumeneil KOmopbvlX 6blia6leHbl HeCOOMEemcmeus
NPUCOEOUHUM ENIbHBIX PA3MEPOE
Hegvinonnenue smux Oelicmeuii Moxcem NPUGeCmu K MeXaHu4ecKum no-
8peHcOeHUAM coeOuHumesei yCmpoiicma.

ITpu couneHeHnn HEOOXOAUMO 3a(PUKCUPOBATH KOPITYC OJHOTO M3 MOAKIHOYA-
€MBIX YCTPOWCTB. JTO HEOOXOAMUMO JUIsl UCKIIFOUEHUS €r0 CMEILIEHUs MpPU COUJICHE-
Huu. OuKcanys KOpImyca MOXKET IOCTUTaThCsl HECKOJIBKUMHU CIIOCO0aMu:

° (1)I/IKCEII_II/IH YCTpOfICTBa C IIoMOImbIO 3aKMMOB HJIHN KJII0UeHn moaacCpKu-

BaIOIIIMX;

* (uxcanusa MoxxkeT 00ecrneuynBaThCsl MAacCOW M KOHCTPYKIMEH camoro
yCTPOMCTBA;

* (uKcaulo MOJOXEHUS MOXXHO OOCCICUHTh, YISPKHUBAs YCTPOHCTBO
PYKaMH.

YerpoiicTBo, dukcaius KoToporo obdecrnedeHa, OyjeM Has3biBaTh 3aUKCUPO-
BaHHBIM WJIM YCTPOWCTBOM, K KOTOPOMY IPOBOJUTCS TOJKIIFOUCHHE. Y CTPOMCTBO,
KOTOpOE€ HE 3aPUKCUPOBAHO — MOAKIIOUAEMbIM (OTKIIFOYAEMbIM) YCTPOHUCTBOM.

HenocpeacTBeHHO codsieHeHHE TPOBOIUTE MO CIEIYIOIIECH METOIUKE:

* AKKYpPaTHO COBMECTHUTBH COEIUHUTEIN COWICHSIEMBIX YCTPOMCTB;

*  yIEpKHUBas MOJAKIIOYAEMOE YCTPOMCTBO, pyKaAMU HAKPYTUTh T'allKy CO-
CIUHUTEIS «BUJIKa» HA PO3ETKY YCTPOMCTBA, K KOTOPOMY OCYILECTBIIS-
€TCsl MOAKIIIOUEHHUE; TPU 3TOM paboure NOBEPXHOCTH BHYTPEHHHUX MPO-
BOJHUKOB U OIOPHBIE INIOCKOCTH BHEIIHMX IPOBOJHMKOB JOJDKHBI CO-
MIPUKACaThCs, KaK TIOKa3aHO Ha PUCYHKE 9.0;

@ Buumanue! Counenenue ocyuiecmeiiiemcs mojlbKo epauieHuem 2auKu co-
eOUHUmMEIA «BUTIKAN.
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H @ 3anpewaemca epawams Kopnyc nooknouaemozo ycmpoiicmea. Bpawenue
| Kopnyca nodknouaemMozo ycmpoiicmea npueooum K MexaHuuecKkomy no-
H 8PEIHCOCHUI) BHYMPEHHUX NPOBOOHUKOB 000UX YCHIPOIICH 6.

[Nalika coemmIITE g
BHenmint nmpoBoHIK co- «BILIKa»
SUHIITEA «PO3ETKA» BHenmint rmpoBo,HIK

|
N j /coe,:ulmnc.rm «BILIKa»

BHyTpeHHITT PoBOI- , BHYTpeHHINT POBO/I-
HIIK COC/IIHIITEIIS «BILI-

HIIK COSMHITENS «PO- —
seTkay N m— Ka»

) oy,

(ciieBa — COETMHUTEND «PO3ETKay, CIIpaBa — «BUJIKAY)
Pucynok5.6 — Counenenue coequuurteneit Tunon 11 nmu N

* 3aTSHYTh C MOMOIIBIO TAPUPOBAHHOIO KIIOYa (TapUpOBaHHBIE KIIHOYU
NOJOUPAIOTCSI B COOTBETCTBHU C TUIIOM COCIMHUTEINEH, CM. . 6) raiiky
COEIMHUTENS «BUJIKA», IIPU 3TOM CIIEIYET YACPKUBATh MOJKIOYAEMOE
YCTPOMCTBO MaJibLlaMU MJIM C IOMOUIBIO KJIF0Ua TaeqyHOTro, MPEJOXpaHss
ero ot npoBopaunBaHus. OKOHYATEIbHOE 3aTATMBAHUE TallKu COeANHU-
TeNsl «BWJIKA» MPOBOANTD, YACP)KUBas TApUPOBAHHBIM KIIOY 32 KaHaB-
KOW Ha KOHIE PYYKH B MECTE, YKa3aHHOM CTPEJIKON Ha pUCyHKe 5./. 3a-
TATUBAHUE MPEKPATUTh B MOMEHT M3JIOMa PYYKH KITIOYA.

Prcynok5.7 — JlonmyCTHUMBIN U3JI0M KITtOYa

H @ snom pyuxu knoua, uzobpascénnwiii na pucynke 5.7, docmamouen s 0o-
H CMUdCEeHUsL MpedyemMo2o YCUus 3amacUBaAHUS.
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Pucynok5.8 — HenomycTtumslil u351om Kiroda

@ Buumanue! He donyckaemcsa npogooums 3amazueanue 00 4pesmepHozo u3-
Jloma Kuioua, uzoopa)xcéHnozo Ha pucynke 5.8.

5.3.6 PacujieHeHne KOAKCHAJIBLHBIX COCIHHUTEICH

Pacunenenue coenvHUTENEH MPOBOJUTCS B MOCIEAOBATEIBHOCTH OOpPAaTHOM
COUJICHEHHUIO.

B Xone BbINONHEHHS BCEH ONEpaldd CIEAYET YAEPKUBATH OTKIIOYAEMOE
YCTPOMCTBO B TAKOM IOJIOKEHUH, YTOObI BHYTPEHHUI MPOBOJHUK €TI0 COCTUHUTENS
HAaXOJIMJICS HA TOW e MPSIMON, YTO U JO PaCUJICHEHUS.

© Buumanue: usmenenue nonoscenus BHYMPEHHUX NPOBOOHUKOB PACYICHACMbIX
YCMPOUCME MONCEM NPUBECU K MEXAHUUECKOMY NOBDEHCOEHUIO UX COEOUHU-
meell.

Pacunenenue coenMHUTENECH TPOBOIUTH MO METOJIUKE:

* C TNOMONIBI0 KJIF0Ya, KOTOPHIM MPOBOJUJIOCH 3aTSATUBaHUE, OCIA0UTH
KPEIJIEHUE TallKW COEOUHUTENS «BWIKa», MPU ATOM YIEPKUBATH OT-
KJIFOYa€MO€ YCTPOMCTBO MAJIbIIAMH WJIM C MOMOIIBIO KIIF0Ya Ta€yHOTO,
MPEIOXPaHssi €ro KOpInyc OT MPOBOPAYMBAHUS;

* yAEpXKUBas OTKIIOYAEMOE YCTPOWCTBO B TAaKOM TIOJIOKEHHH, YTOOBI
BHYTPEHHUW MPOBOJHUK €0 COCAUHUTEISI HAXOIWIICS HA TOW XK€ Mps-
MOU, 4TO U 10 PACUJICHEHUS], TAJIbLIAMUA PACKPYTUTh FAUKy COCIUHUTEIIS
«BUJIKAY;

* pacwiIEHUTb COCAUHUTEIH.
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6 CpeacrBa u3MepeHuii, HHCTPYMEHTbI U NPHUHALJIEKHOCTH
6.1 O630p

B KOMIIIEKTE MOCTABKY I10 JKEJIAHHUIO MOJIB30BATEIS MOKET IOCTABIATHCS Pas-
JM4HOE 00OpYyAOBaHUE U MPUHAMICKHOCTH A1 padoTel XSM. IloctaBisiemoe 060-
pPYJOBaHUE CIYKUT AJISL pacIIupeHUsl PYHKIIMOHAIBHBIX BO3MOXHOCTEH, YBEITUUEHHUS
KOJINYECTBA PelIaeMbIX 3a/1a4 (u3MepeHue pasHoix TunoB MY, namepenusa Y c pas-
HbIMU TUIIAMU COEJUHUTENEH, B pa3HbIX TPaKTax M T.1.), @ TAKXKE MOBBIIIAET y100-
CTBO U O€30MACHOCTH UCIIOJIB30BAHUS, & TAKKE CKOPOCTU paboThl ¢ XSM.

CpencTtBa, HEOOXOIUMEBIE TIPU IKCIUTyaTaIllud M OOCTY)XKHBAaHHH, HO KOTOPBIC
MOTYT OTCYTCTBOBaTh B KOMIUIEKTe XS5SM, MpHUBEACHBI HIKE, a Takke B Tabmuie 6.1
U B JIp. IyHKTax JAHHOTO pa3Jeiia:

* Kuroun TapupoBaHHble — TPeOYIOTCS JJI BBIIIOJHEHUS Ka4€CTBEHHBIX
noAkioueHu K nopramM XSM. Ilpu ucnonp30BaHMM TapUpPOBAHHBIX
KIIOYeH TOAKIIOUCHHE COeNMHHUTENIeH K mopram XS5SM OyzaeTr Bcerna
IIPOBOJUTBLCSA C OJAWHAKOBBIM YCHUIIMEM, YTO YJIy4YIIAET IOBTOPAEMOCTh
COCAMHEHNU U MPEIOTBpAILAET ITOJIOMKY COCAUHUTENEH U3-3a Ype3Mep-
HOT'O YCUJIUSL.

 Kiaounm noazepxkuBarolme — IPUMEHAIOTCA Kak BCIIOMOIaTeJIbHOE
o0opynoBaHuE IPU COWIEHEHUM coeauHurteneil. Kmoun nopnepxusa-
IOIIME MPEAOTBPAIIAIOT IPOBOPAYMBAHUE KOPITyCa MEPHI IIPU COUJIEHE-
HAW, U KAK CJEACTBUE IPOBOPAYMBAHWE BHYTPEHHETO NPOBOJHHMKA M
CTUPAHHE 30J0TOr0 TOKPBITUA (TPU HAIMYHUH), OOECHEUYUBAIOIIETO
HAaJIEKHBIN AIEKTPUUECKUN KOHTAKT IIPU COUJICHEHHH.

Tabnuma 6.1 — UHCTpYMEHTHI M IPUHAJICKHOCTH

HanmenoBanue u 0003HauYCHUS XapaKkTepUCTUKHU Pexomenayemoe

[IK (HacTonmpHBIN WM TOpTa- —
L\ 1) MuHuMaJbHBIE CUCTEM-
TUBHBIN)™~ B COCTaBe:

. Hble TpedoBanus k [1K
CHCTEMHBIN OJIOK

SKpaH (MOHHTOD) IIPHUBEJICHBI B pa3jieie ¢
p P OOIIIMMU CBEICHUSAMH U

- KJIaBUaTypa
ykazaHusimu 4. |l HacTos-
- MaHHITYJISTOP TUIIA
uiero PO
«MBIIIIbY
X5M. TBa U3MEPEHUU
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HanMeHoBaHHe 1 0003HAYEHHUS XapakTEepUCTUKHU Pexomenyemoe
Kommnexkr wusmepureneit mpu- | Tpakrt 3,5/1,52 mwm; KUIIP-13P-13 (s
COCTMHUTEILHBIX pa3MepoB | Ipeiesibl  JTOMYCKAeMOM | COSTUHUTENCH THII
(mst onmruu «13Hy) aOCOJIFOTHOM  MOTrpentHo- | 3,5 MM);
ctu  usMmepenut mpuco- | KUITP-03P-03 (mns
CAMHUTENIBHOTO  pa3Mepa | COSAUHUTENEeH Tum
«A» £0,008 MM IX)
Kommiexkt wusmeputeneit npu- | Tpakt 7/3,04 mwm; KUIIP-11P-11 (s
COEIMHUTENbHBIX pa3MepoB | peesibl  JOMYCKaeMoOM | COSUHUTENECH THUll
(mst orpum «11Py) abcomoTHOM  morpenrHo- | N);
ctu  u3Mepenuit npuco- | KUITP-01P-01 (mns
CAVMHUTEIIBHOTO  pa3Mepa | COSAMHUTEIICH THUI
«A» £0,02 mm 1)
Kitou tapupoBanssiii (st on- | Kanubpoannoe  ycunwue | Kimrou  TapupoBaH-
i «13H») mist coenunnresneit | (0,56 +0,1) H'm, pasmep | mbiit KT-1
tunn SMA; Tun IX, Bap. 1 3eBa 8 MM (IJI1 COCIMHHU-
tesedt Tirn SMA)
Knrou tapupoBanubiii (st on- | KanubOpoBanHoe — ycwmiue | Kimod — TapupoBaH-
i «13H») mist coenmunureneit | (0,9 +0,1) H'm,  pasmep | Hbrid KT-2
3,5 mmM; Tum X, Bap. 3 3¢Ba 8§ MM
Kirou tapupoBanusiii (st on- | KanuOpoBannoe — ycwiume | Kimod  tapupoBaH-
mun «13H») mns coequnmreneit | (0,9 +0,1) H'm,  pasmep | mbiit KT-3
turr NMD 3,5 mm 3eBa 20 MM
Kirou tapupoBanubiii (st on- | KanuOpoBannoe — ycwiume | Kimou  tapupoBaH-
un «11P» wmu «01P») mns co- | (1,35+0,2) H'm, pa3mep | voiid KT-4
enquautTeneit Tun N; T 111 3eBa 19 MM
Kimrou nogaepxuBaronuii (s Kmrou  nmoapepxu-

omuu «13H») mis coenunuTe-
neit Tun 3,5 mm; Tan X, Bap. 3;
turt SMA; tun IX, Bap. 1

Pa3mep 3eBa 8 MM

Baroruii KI1-1

Koy nognepxuBaronuii (s
omuuu «11P») mist coemunuTe-
nert tum N; tam 111

Pa3mep 3eBa 14 Mmm

Kntou  noanpepxu-
arorumii KI1-2

Kirou momnepxuBaromuii (st
omuu «13H») mis coenuuuTe-
seii Tun NMD 3,5 mm

Pa3mep 3eBa 19 mm

Knrou  noanepxu-
Baroruii KI1-3

['eneparop myma

TBepaoTenbHbIEC, BKIOYa-
€MBbIE ITIOCTOSTHHBIM
HamnpsbkeHueMm mioc 28 B
(ub6o ypoBusmu TTII);
Hu3koremieparypssie 111

I'IM2-18 giag om-
AU «11P» u
I'IM2-20 gag om-
muu «13H»

X5M. Cpencrsa U3MEPEHUH,
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HanmenoBaHnue u 0003HauYCHUS XapaKkTepUCTUKHU Pexomengyemoe
Bara MemuuuHCKass TUTPOCKO- -
A g Cornacuo 'OCT 5556

MAYECKasi TATUEHUYECKast
Coupt STUIIOBBIA PEKTUPUKO- —

T PEKTHQHUKO- | (- 1acio TOCT P 55878
BAHHBIN TEXHUYECKUN
bpacner aHTHCTaTUYECKUN Cornacno 'OCT 12.4.124 | —
KoBpuK aHTHCTaTHYECKHI Cornacno 'OCT 12.4.124 | —

Ylonyckaerca Bmecto I1K MCIONb30BaTh aHANOTHMYHBIE YCTPOMCTBA, MO3BOISIONIME MPOBOIUTH
ycranoBky 10O [uist yripaBieHust 1 0TOOpaKeHHsI H3MEPEHHBIX JTAHHBIX U 00JIaalolie CPEJICTBAMHU MO
wiroueHus K X5M no nmpotokosty Ethernet UTP 10/100 (IEEE 802.3).

2Bara ¥ CIUPT HEOOXOAUMBI I YUCTKM COEJIMHUTENEH OT 3arpsa3HEHH, TTOMUMO 3TOTO MOTYT
MPUMEHSATHCS U JIPYTHE CPEACTBA, TAKUE KaK TKaHb (BETOIIb), OAJUIOH CO CXKATBHIM BO3AYXOM (pe3WHOBAS
rpyia), KHCTOuKa (IETKa), AepEeBsIHHbIC NaTOYKH U T.11.

6.2 O0uue cBeleHUs 0 reHepaTopax myma
6.2.1 llpunuunel padorsl U pazHoBuaHocTu 'L

Jns n3mepennii K1 u KII ¢ nomompro X5SM npeanosiaraercst HCIOIb30BaHUE
reHeparopoB myma ('), koTopeie HE BXOAAT B KOMIUIEKT NOCcTaBKH XS5M (peko-
menayembie 111 npuBenenst B Tabnuie 6.1). 'L npeara3sHaueHsl s HCIIOIB30Ba-
HUsI B KAYECTBE MEPBI Nepenaaa CleKTPAIbHON IIOTHOCTH MOIIHOCTH IIIYMOBOTO pa-
nuonsinydyenus npu padore ¢ UKL wim nabiMu npudopamu, ripu uzmepenusx KU u
KII. CymectBytor I'lll paznuunHbix TUNOB, Hanpumep: TBepaoTenabHbie I, Hu3Ko-
temrnepatypubie ' (HI'L), razopa3psinnbie.

Teepaorenbnsie I'll, ncnons3yembie ¢ X5SM, 0OBIYHO COCTOSIT U3 JTABUHHO-
nposietHoro nuona (JIITJI) u reHepaTopHO#l CeKIuu, CIyXallen s COTJIACOBAHUS
BXOJHOTO CONPOTHUBIICHUS P-N-TIEpexoja C CONPOTUBICHHEM HArpy3ku. Ecim Ha
JIITJI moxath HANpsKEHUE CMEIIECHUS, TO BBIXOHOM CUTHAI OYyJIeT COOTBETCTBOBATH
TEIUIOBOMY IIIyMYy BBICOKOM TeMIIEpaTypbl, YTO OOYCJIOBJIEHO COOTBETCTBYIOIIUMU
TEHEpALUsAMHU JTHOJIa. DTO CBOETO poOJia UMUTALMS TOpsTYEN PE3UCTUBHON HATrPY3KH.
Uctounukom mrymoBoro uznydenus B JIII siBisitorest npo6oBeie GayKTyaluu ToKa
HACBIIIEHUS] auoAa W (QUyKTyauuu Kod(ppuuueHTa yMHOXKEHHUS JaBUHBIL. Eciu
HaIpsHKEHUE CMEIIEHHS] OTCYTCTBYET, TO BBIXOAHOW cUrHai OyAeT COOTBETCTBOBATH
IIYMY COIJIACOBAHHOM HArpy3Kd TEMIEpaTypbl OKpYyXkarolen cpeabl (XoJIoAHas pe-
3UCTHBHAs Harpy3ka). MoIHOCTh, OTJaBaeMasi IMOJOM B HArpy3Ky C COMPOTUBIICHU-
eM R, onpenensercs BBIpAKEHUEM:

PuoRA

p, = fwoR4 (6.1)

R+R;

rac Pmlo — MHHHMAaJIbHasd MOIIHOCTb IIYMOB, OTAdaBacMas JHOAOM B COIJIACOBAH-

X5M. Cpencrsa U3MEPEHUH,
MHCTPYMEHTBI ¥ PUHAAIIEKHOCTH
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HYIO C €r0 BHYTPEHHUM COINPOTUBIICHUEM HArpy3Ky;

A — KII mo MmomHOCTH OT P-N mepexoaa B HarpysKy;

R — conpoTUBIEHNE paCTEKaHUs TUOMA.

Takue ['lll moryt paboTaTh Kak B peKUME HENPEPHIBHBIX KOJIEOAHUMN, TaK U B
peXMME HMIYJbCHOW MOIYJSIUMUA TIPU JJIUTEIBHOCTH HMIYJIBCOB OT HECKOJBKHUX
J0JIE MUKPOCEKYH]I.

Huskoremneparypusie I'lll 00b4HO cocTOAT M3 cocynoB Jlproapa, HamoJ-
HEHHBIX KHJIKUM a30TOM, C IOMENIEHHOW B HUX COTJIACOBAaHHOM Harpy3koil. Curnain,
CHHMAaEMBbI C 3TOM XOJIOJHOW HArpy3KH, COOTBETCTBYET TEILUIOBOMY IIYMY C IIYMO-
BOM Temnepatypoit okoiio 77 K. B kauecTtBe ropsiuein Harpy3Ku UCIIOJIb3yEeTCs COTJIa-
COBaHHasl PE3UCTUBHAS HArpy3ka KOMHATHOM TEMIEPATYpbl, JTHUOO aTTEHIATOpP HO-
MuHaioM He MeHee 30 nb. B sTom ciydae Ha3BaHMS «XOJOAHAS» U «ropsdyas» B
MPSIMOM CMBICIIE OTPAKAIOT (PU3UUECKYIO CYIIHOCTH Ipoliecca renepanuu. OTHOCH-
TEJIbHO MaJICHbKas Pa3sHULA B IIYMOBBIX TEMIIEpATypax XOJOAHOU U TOpsYer Harpy-
30K, a Takke noreHuuanpHas pazHnna B KCBH, nossistomascs B pe3yaprare npu-
KpY4YMBaHUs K pa3HbIM (PU3MUYECKUM Harpy3kam, OObIYHO OTPaHUYMUBAIOT ATOT METOJ
70 TIPUMEHEHMSI B KAJIMOPOBOUHBIX JTAOOPATOPUSIX U B MPUIIOKEHUSAX MHIUITUMETPO-
BOI'0 Mara3oHa.

I'azopa3psiiHble TPYOKHU, BHEAPEHHBIE B BOJTHOBOAHYIO CTPYKTYPY, CIIOCOOHBI
IIPOU3BOJIUTH IIIYM 34 CYET KUHETUYECKOW DHEPTUM IUIA3Mbl. TpaguIIMOHHO OHU HC-
ITOJIB30BAINCh B KAYECTBE MCTOYHHMKOB IIyMa MHJUIMMETPOBOIO auanas3oHa. Ilocre-
MIEHHO OHU ObUIM BBITECHEHBI TBEPIOTENbHBIMH IIYMOBBIMU AMOJAMU HA 4acTOTaX
Hwke 50 I'Tu. IlymoBble quoabl ABISIOTCS O0Jiee MPOCTHIMU B UCIIOJIL30BaHUU W,
KaK IpaBuiio, 0ojee CTaOMIbHBIMU UCTOYHUKAMU IIyMa.

Bo3MoxHO npumenenune u npyrux tunos ['TI1.

6.2.2 Bb1OOp reHepaTopoB myma

Haubonee BaxHBIMH IapaMeTpamMH I'€HEpaTOPOB ILIyMa SIBISIOTCS: BEIMYMHA
NOILIT (wmu ENR), KCBH BbIX07a, BeMunuHa HANpsHKEHUS MUTAHUS, BpeMs yCTa-
HOBJICHUS! YPOBHS BBIXOJIHOM MOIIHOCTH, CTENEHb CTAOMJIBHOCTH XapaKTEPUCTUK,
BBIXOJTHOE COMPOTHUBIICHHE, CITOCO0 FeHEPALMH IIIyMOBOI0 CUTHAJA U JIp.

Beanuuna MOLIT. BpixoaHOW CHTHAJI MCTOYHHMKA IIymMa XapaKTEPHU3YETCs
nauamna3zoHoM pabdounx gactor u MOLLT (ENR). TunudHble HOMUHAIBHBIC 3HAYCHHSI
HMOLIT (ENR): 15 nb u 6 nb. O6sryro MOIIT wue npesbimaet 22 n1b. OT BeIUYHHBI
NOLIT 3aBucur auanazon KII u KII, B npenenax KOTOpOro MOKHO MPOBOJUTh U3-
Mepenust xapaktepuctuk MUY meromom Y-pakrtop. Ilpenenvusie 3nauenus MOUIT,
KII u KII cBsizansl Mmexay coboit popmymnamu (14.15) u (14.16). Taxxke oT HOMU-
HajpHOro 3HaueHuss MOUT 3aBucur, kakue 'Ll MoxxHO OyaeT rpagyupoBaTh OTHO-
CUTEJIBHO JTAaHHOTO reHepaTopa uiau oTHocuTelbHo Kakux ' MoxHO OyneT rpaayu-
poBath BbiOpanHbIi ['I. [Ipu 3TOM pexkoMeHayeTcss pyKOBOACTBOBATHCS MPUHIIUIIOM
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OJHOTUITHOCTH.

Hcnonp3oBate uctounuk myma ¢ MOUIT (ENR) 6 nb npaBuibHee mpu mpoBe-
nennu udmepennit KI1:

- YCTPOWCTB, YyBCTBUTEJIBHBIX K N3MEHECHHUIO UMIIE/IAHCA UCTOYHHKA IIIYMA;

- yctpoiicTB ¢ BeicokuM KII (6omee 20...30 nb), u Ha BBICOKMX YacToTax, rie,
KaK MPaBUJIO, TOUKA CKATHUA IIIYMOBOIO MpueMHUKa X5M MUHHMaJIbHA.

Onnorunnocth. [ rpagyupoBku [T B kauecTBe 3TajgoHa U UCCIELYEMOTO
'l cnemyer BbIOMparh omHoTunHbie ['ILl, T.e. ¢ OgMHAKOBHIMH HOMHUHAJIBHBIMU
NOILIT, 94T0 MOET 3HAYUTEIbHO YMEHBIIATh MOTPENIHOCTh T'PATYUPOBKH 3a CUET
HEJIMHEWHOCTH U3MEPUTEIBHOIO TPAKTa NPUEMHHUKA U APYTUE MOTPEIIHOCTH.

KCBH. KauecTtBeHHble reHepaTopsl mryma umerotr Hu3kuii KCBH Boixona. Ec-
JIM UMEETCS CYLIECTBEHHOE Pa3jInune MEXAY 3HAYCHHUSIMHU BBIXOAHOTO COIPOTHUBIIE-
Hug uim KCBH Bo BKIIIOUEeHHOM M BBIKIIOUEHHOM cocTossHMAX 11, Bo3MOKHO BO3-
HUKHOBEHHE JIOMOJHUTEIBHON MOTPEIIHOCTH W3MEPEHHM, CBA3aHHOM C 3aBHUCHMO-
CTBIO YPOBHSI COOCTBEHHOT'O IIIyMa IMPUEMHHUKA OT BXOJIHOI'O UMIIEJJAHCA.

3aBMCHMMOCTH OT HaNpsKeHUsl NMUTAHUA. HanpsokeHuem nuTaHusi XapakTe-
pU3YIOTCSA, Kak npaswio, TBepaorenbHbie [, M3mepurenn tuna XSM mo3Bonstor
ABTOMATUYECKU YMPABIATH BKIIOYEHHWEM W BbIKItoueHueM nojoOHbix [l 3a cuer
M0/1a4M/OTKIIIOUEHUS Ha HUX TOCTOSIHHOTO HamnpsbkeHus 28 B ¢ cooTBeTCTBYyIOIIETO
pazbeMa nepenHedt nanenu XSM (mudpa 2 Ha pucynke 7.1 u mudpa 2 Ha pucys-
ke 7.2), mubo HanpsbkeHus ypoHed TTJI ¢ cOOTBETCTBYIOIIErO pa3beMa 3aaHeH ma-
Henn XSM (tmdpa 6 Ha pucynke 7.3 u mudpa 10 Ha pucynke 7.4). HemanoBaxHoit
xapaktepuctukoit siBnsierca 3apucumoctb MOIT o HecTaOMIBHOCTH HANPSIKEHUS
MHUTaHWS, a TaKXe BpPEMsS YCTAHOBJIECHUA BBIXOJHOM MOIIHOCTH TIpU MOJa-
4ye/OTKIOYEHU N HANPSHKEHUS] MUTAHUS (MHEPLIMOHHOCTH ).

Xapakrepuctuka I'lll. B kommnekt nocraBku ' nomxeH BXOOuUTh cepTU-
(¢uKaT KATMOPOBKU WM CBUIETENHCTBO O MOBEPKE, B KOTOPOM YKa3bIBAETCS 3aBHCH-
MocTh MOLIT mnym mymMoBOM TeMmepaTypbl OT YaCTOThI; TAKYIO 3aBUCUMOCTb Ha3bl-
BatoT xapakrtepuctukoil ['lLl. ITpu 3TOM 1OMXKEH yKa3bIBaThCA AUANA30H TEMIIEPATYD,
IIPUA KOTOPBIX MOJIYYEHBI 3TH JAHHBIE, UX TOYHOCTb U JAaThl ITOCIEIHEN U CIIEAYIOLIEN
MOBEPOK/KaTMOPOBOK.

[IlymoBast Temneparypa sIBISETCS, 3a4acCTyl0, HOPMUPYEMOW BEJIUYUHOW JJIS
HI'TI. [Jdnsa tBepaorensHbix I mrymoBas temiepatypa HEMOCPEACTBEHHO CBsI3aHa C
HNOUIT o popmyite (14.6).

Tunuunbie 3HaueHus napamerpoB pasnuuHbix ['II MoxHO HalTh, HanpuMep, B

I'OCT 8.475.
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7 Ilopsimok padoThI
7.1 PacnosioxxeHnue OpraHoB ynpaBJjeHUsl M NPUCOeTHHEHUSA
7.1.1 Ilepennsisi naHeJ b

Bun nepenneit manenmu s XSM-04, X5M-18 u pacrnonoxeHHe OpraHoB
YIIpaBJIEHUS U NIPUCOCTUHEHMSI ITPEICTAaBICHBl Ha pUCyHKaxX 7.1 U 7.2 COOTBETCTBEH-
HO.

Coeaunutens agantepa nutanus (onuusa «AllAy) (mudpa 1 Ha pucynke 7.1 u
mudppa 4 Ha pucynke 7.2) umeer tiun BNC, poserka; mpemHasHaueH A MOJA4H
Hanpspkenus 10 +£ 20 B u 500 MA OT BHEUTHETO MCTOYHUKA MUTAHUS Ha BHYTPCHHUN
npoBoAHUK Bxoga « =2 CBY» (uudpa 4 Ha pucynke 7.1 u nudpa 7 Ha pucynke 7.2);
KOPOTKOE 3aMbIKaHUE MEX]Ty BHYTPCHHUM MPOBOJIHUKOM Bxoaa « =2 CBU» u BHYT-
PEHHHUM TPOBOJIHUKOM COEAUHUTENS aaantepa nutanus B XSM-18 ycranaBiauBaeTcs
nporpaMMHoO, a B X5M-04 — ¢ moMomipio criernanbHON KHOMKH (1udpa 1 Ha pucyH-
Ke 7.1); 0 Hamu4UUKU KOPOTKOTO 3aMbIKAHUSI CBUJETENIbCTBYET UHIUKATOP BKIIOUYCHMUS
agantepa nutanus (ommust «AlTA») (uudpa l pucynke 7.1 u mudpa S Ha pUCyH-
ke 7.2).

@ Buumanue: nooaua nanpaycenus 1u6o nonadanue cmamuyeckozo papaoa
Ha coedunumensv adanmepa numanusa (onyua «AILA») npu noocoedounen-
HoM K coeounumento «=9 CBY)y zenepamope wiyma modxcem npugeecmu K
HepabomocnocodonHocmu nocieonezo!

Nunukarop BritoueHus ananrtepa nutanus (ommwms «AlTA») (uudpa 1 Ha pu-
cynke 7.1 u uudpa 5 Ha pucyHke 7.2) BO BKIIOUYEHHOM COCTOSHUU CBUJETEIHCTBYET
O HaJMYMU KOPOTKOTO 3aMbIKaHUSI MEXAYy BHYTPEHHUM MPOBOJHUKOM COECTUHUTEIIS
apantepa nutanus (nudpa 1 va pucynke 7.1 u uudpa 4 Ha pucynke 7.2) 1 BHyTpeH-
HUM TPOBOJHUKOM BXxoaa «=9J CBU» (uudpa 4 Ha pucynke 7.1 u nudpa 7 Ha pu-
CyHKe 7.2); mepel HadajioM paboThl HHAUKATOP AOJHKEH ObITh BHIKITIOUYEH.

Coenunutens nutanus ['EHEPATOP IIYMA (umdpa 2 wva pucynke 7.1 u
mudpa 2 Ha pucynke 7.2) umeet tunt BNC, poserka, nns monaun Ha ['III muTaromiero
MOCTOSIHHOTO0/MOJTyJIMPOBAHHOTO HanpsbKeHus 1uitoc 28 B.

Wunukarop nuranus ' (uudpa 2 wa pucysnke 7.1 u uudpa l Ha pucys-
Ke 7.2) — BO BKIIFOYCHHOM COCTOSIHUM WH(POPMHPYET O MOJIa4e MOCTOSIHHOTO HAIpPsI-
»kenus Ha coeaquuutenb nutanus | EHEPATOP IIYVMA u B BBIKIIIOYEHHOM — 00 OT-
CYTCTBHUH HANPSKCHHUS.

Jlepxarens npenoxpaHutens agantepa nutanus (onmus «AlTAy») (mudpa 3 Ha
pucynke 7.1 u nudpa 3 Ha puCcyHKe 7.2) — IpeAOXPaHUTENb PEAOTBPAIIACT MoAady
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Toka Oousbiie 0,5 A yepes coeauHuTenb agantepa nutanus (onuus «AlTA») (mud-
pa 1 na pucynke 7.1 u uu¢pa 4 Ha pucyske 7.2).

Coemunurenb Bxoaa «= CBUY» (uudpa 4 na pucynke 7.1 u mudpa 1 Ha pu-
cyHke 7.2) — tun coenuuautenst N s XSM-04, a s X5SM-18 onpenensercss MOIu-
¢dukanueit (cm. Tabnuuet 4.8-4.9, 5.1); npenHazHayeH s MOJa4y BXOIHOTO CUTHAIIA
CB4.

( A

ANANTEP MUTAHKA h ‘ BX01 CETb

MAKC LeTETETalS
HANPAREHAE =
MAKC WK &

NPENOXPAHUTENb

COEAMHUTEND

R N Ny
T N I ) TEFEIATPIRA
BK/A: +28B IMAKL mh, BBIK/: <1B
XS "I—Uli- VBMEPUTENb KO3®GIMIMEHTA WYMA 10 Mru_ 4TTU MUKPRAH
. S
| |
1 2 3 4 5 6

1 — coenunuTtens anantepa nutanus (onuus «AlTA»); nHAUKATOp BKIIOYEHUS aJlarl-
Tepa nutanus (onuus «AlTA») U KHONKa BKIIIOUEHHUS afantepa nuTaHus (Or-
s «AlTA»);

2 — coequauTens nutanus [ EHEPATOP [IIYMA u unnukarop nutanus 'L,

3 — neprkatenb npeaoxXpaHuTens anantepa nutanus (ommus «AITAY);

4 — KOaKCHAJIBHBIN cOeIMHUTEND BXona « =2 CBUy;

5 —unnpukatop [IEPI'PY3KA;

6 — BeIKIIFOUaTenb TuTanus « BKJI» u nHaukaTop BritodeHus nutanus XSM-04.

Pucynok 7.1 — PacroniosxeHre OpraHoB YIPaBICHHS U TIPUCOCIMHCHUS
nepeane nanenn X5SM-04/3 u X5SM-04/4
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® X5M-18 MHKP AH «
HWIMEPHMTEAL KO3SSHUMEHTA WMMA )
FEHEPATOR WYHA { AQANTER MATAHME Bx0a

NPEADXPAHKTENL
(D nererPuaRa

05 A

MAKL BXOSHAR MOWHOITE 01 mb
MAKD MD(TOfM MANPEREHAE £5 v

BEA <28 ¥, MAKD W00 88 L 0 madxiee 12 v

= ﬁog Q BEA, Q —= KB

®
®

1 2 3 4 5 6 7 8 9

1 — uaaukatop nutanus 11

2 — coequnurtensd nutannsa | EHEPATOP IIYMA;

3 — nepkaTenb mpeaoxXpaHuTens agantepa nutanus (ommus «AlTAY);
4 — coenuHUTEIND anantepa nmutaHus (omus «AlTAY);

5 — MHJIUKATOP BKJIIOUCHHS afantepa nutanus (ormus «AITA»);

6 — unaukaTop [IEPI'PY3KA,

7 — coequHUTEIB BX0oaa « =2 CBYy;

8 — MHAMKATOP BKIFOYCHUS TTUTAHUS,

9 — BrIxTrouarens nuranus BKIL.

Pucynox 7.2 — PacnionoskeHre OpraHOB YIIPABICHHS W MPUCOCTMHCHUS
nepeanei manenu X5SM-18 s onuu «ATTA»

@ 3anpewaemca nodagamo na éxo0 «=2O CBUY» X5M mownocms u nocmosn-
Hoe HanpsyceHue, npeevluiarouiue 3Ha4eHus, YKa3anHHovle Ha nepeonell na-

Heau XSM psaoom co 3Hakom A (6 ciyuae npegviuieHUA MOUWHOCMU HA
6x00e X5M 6 npozpamme ynpasneHus Ha €60 CMAMYCHOU naueau 00.-

HCEH NOABUMBCA UHOUKAMOD nepezpy3Ku @)

Nunukarop TIEPTPY3KA (mmudpa 5 nHa pucyske 7.1 u mudpa 6 Ha puCyH-
Ke /.2) BO BKJIIFOYEHHOM COCTOSIHUU CBHUJETEIHCTBYET O MPEBBIIEHUN MaKCUMAaIILHO-
ro YpPOBHSI BXOAHOW paboueld MOITHOCTH (T.€. MEepPErpy3Kdu BXOAHBIX IETed W/WiH
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ALIIT), momaBaemoii Ha Bxoa «=2 CBU».

Brixmrouatens nuranus (mudpa 6 Ha pucynke 7.1 u mudpa 9 Ha pucyHke 7.2)
nepes MOAKIIOYEHUEM K CETH JJIEKTPONUTAHUS JIOJDKEH HAaXOIUTHCS B IMOJIOKEHUU
«O» (BBIKITIOUEHHOE COCTOSHUE).

WuaukaTtop BKIoYeHHs nutanus (mudpa 6 Ha pucynke 7.1 u nudpa 8 na pu-
CyHKe 7.2) nHGOPMHPYET O BKIFOYCHHOM/BBIKITIOUYCHHOM 3JIEKTPOTTUTAHUH.

7.1.2 3agHsdsa naHeJ b

Bun 3agnaeit manemu mis X5SM-04 u X5M-18 u pacnionioskeHre OpraHoB yIIpaB-
JICHUS ¥ IPUCOSAMHECHUS TIPEICTABIICHBI HA pUCYHKaX 7.3 U 7.4 COOTBETCTBEHHO.

Ha3naueHnue opraHoB ynpaBlIeHUs U PUCOECTUHEHHUSI CIIETYIOIIIee.

CepBucabii coeaunutenb [IPOIPAMMATOP (mudpa l na pucynke 7.3 u
mudpa 4 Ha pucynke 7.4) — unrepdeiic RS-232, npeaHasHaueH sl CEPBUCHOTO 00-
CITy’KUBaHMUsI, UCTIOJIb30BAHUE HE PEKOMEHYETCS.

@ Buumanue: nenpasunvnas nodaua cuzHanoe Ha cepeUCHBLl COCOUHUMEND
ITPOI'PAMMATOP mosrcem npusecmu K Hepadomocnocoonocmu X5M!

Kononka kabens nurtanusa (mudpa 2 Ha pucyHke /.3 U mudpa 2 HA PUCYH-
ke 7.4) ~220B 50 'm 1 A — COASKIUT THE3I0 YCTAHOBKH IMPEIOXPAHUTEIN OJ0Ka
nuTaHus (UIss mosydeHus Oosibinell MH(GOpPMAIMK O 3aMCHE MPEAOXPAHHUTEIS CM.
n. 10.1).

Brikntouarens Os10Ka MATAHUS (mdpa 1 Ha pucyHke 7.4) —
OTKJIFOYACT/BKIIIOYAET JJICKTPONHUTAHHE OJIOKa TUTAaHUS, B €ro BBIKIIOYEHHOM
cOoCTOSTHMH BKItoueHHe X5M-18 ¢ momomipio BBIKITIOUATENs] Ha MEpeaHEH MmaHenu
HEBO3MOJKHO.

3axuM (KJIeMMa) 3alIMTHOTO 3a3eMJICHUS @ (mudpa 3 Ha pucyHke 7.3 u
mudpa 3 Ha pucyHke 7.4) — npeaHa3HAYCHA JUTS COSAMHCHUS ¢ CUCTEMOMN 3a3eMIICHHUS
(0o 3aHyneHus ).

@ Buumanue: nepeo nooxniwouenuem X5M Kk cemu nekmponumanus unu
NOOKII0YEeHUEM K Hemy Opy2ux npudopos Heodxooumo nymem 6uU3yaibHO20
ocmompa yoeoumuvca 6 UCHPAGHOCMU Kabdensn NUMAaHus U COeOUHUms 3a-
HCUM 3AUAUMHO20 3a3emileHus (Oajee — KlemMma 3a3emienus), 0003Hauen-

HblIl CUMBOTIOM @ u Haxooawuiica Ha 3a0nei nanenu X5M, c 3azemnsio-
Wum nPOBOOHUKOM (8 KpaliHem cjiyyae, ¢ 3aHYJAeHHbIM 3AHCUMOM RUMAIo-
wen cemu)!
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P
NPOrPAMMATOP

ETHERNET
UTP10/100

[ Y 11
| =
DUMYPATOP
@r
[Fal
~F
= 12
=

2 3 4 5 89 10

1 — cepBuchsbiii coequautens [IPOITPAMMATOP;
2 — KoJIOgKa KaOens MHUTaHUs, cojaepskKallas THE3/10 YCTAaHOBKH MPEIOXpPaHUTEIIS
OJI0Ka TUTaHHUS;

3 — 3akuM (KJIeMMa) 3al[UTHOTO 3a3€MJICHHUSI @;

4 — spixoanoit coequanutens [T «ITU C=»;

5 — Bxoguoi1 coenuauTens 1Y «ITU =Dy

6 — BeIxoHOM coequuuTelb muranus « 1 2 C=y;

7 — BXOJHOM COCIMHUTEIb CUrHana mudpoBoi cuaxponnzanuu «CUHXP =y,
8 — BBIXOJIHO¥ coeMHUTENh curHana iudposoii cuaxponusaun «CUHXP C=y;
9 — BXOJHOM COEAMHUTEINb OMOPHOTro rereparopa «OI' =Dy,

10 — BBIXOJIHO¥ COeIMHUTEH ONOpHOTro reHeparopa «OI' C=y;

11 — pazwém s noakmroueHus XSM k I[TK «kETHERNET UTP 10/100»;

12 — manens nepexntovareneit KOHOUT'YPATOP.

Pucynox 7.3 — PacnionioskeHrie OpraHoB YIIPABJICHHS U MPUCOSTMHEHUS
3agaen manenu X5SM-04

Beixomanoit coenuuutens T4 «ITH C»» (uudpa 4 nva pucynke 7.3 u uudpa 7
Ha pucynke 7/.4) tun SMA, po3eTka — BBIXOJ CHTHaja MPOMEKYTOYHOH YaCTOTHI
70 MI'; mepen HagamoMm paboThl ¢ X5SM HeoOxommmo coemuHuTh «IIH =D » ¢
«ITY C=», s sToro B kKomiuiekre mocraBku XSM-04 umeercs «Kabens CBU» (cm.
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Tabauity 4.5), IpuMEHsSIEMBbIi B KAUeCTBE MTEPEMBIYKH.

1 2 13 14
@ [EThH =820 WV 50 He 3 A - @
[ 0 ] s is
H? e _:‘%E?
(659] CE"E:) X E.'.[:E:.;nrllf.c' D ]
[ - ]
gm‘-‘@m
® ' ®
/4
. W =
3 4 5 6 7 8 9 10 11 12 15

1 — BeIKITIOUATENH OJI0KA MUTaHUs (BBIKJIIOYATEIh TUTAHUSI HA 3a]THEH MMaHENN);
2 — KoJioJKa KaOels TUTaHus, COAEpJKalas THE3I0 YCTAaHOBKH IPEIOXPAHHUTEIS
OJIOKa IIUTaHHUA,

3 — 3akuM (KJIeMMa) 3alUTHOTO 3a3EMIICHHUSI @;

4 — ceppucHslii coenuauTeas [IPOTPAMMATOP;

5 — BXOAHOM COeIUHHUTEIH OMOPHOTO TeHepaTopa «OI =D,

6 — BBIXOJHOM COEIUHUTEINb OnOpHOTo renepaTopa «OI' C>»;

7 — BeIxonHou coequauTens [TY «I[TH C=y»;

8 — coenunurens «MAB C=»;

9 — BxoaHOM coequnurens [TY «ITH =D»;

10 — Beixoano# coequauTesb nuranus «[' 2 C=»;

11 — BXOAHOW COEIUHHUTENb CUrHaIa mudposoit cuaxporuzanun «CUHXP =Dx»;
12 — BBIXOIHOM cOeTUHHUTED curHaIa nudpoBoit cuaxponusaun «KCUHXP C»;
13 — manens nepexnodareneii KOHOUT'YPATOP;

14 — pazném s noaxmoueHust XSM k [TK «kETHERNET UTP 10/100»;

15 — pe3epBHas mumHa cunxponuzanuun CUHXP. JTOI1.

Pucynox 7.4 — Pacnosio)keHre OpraHoOB yIPaBJICHUS U MPUCOEANHEHUS 3aIHEN MaHe-
am X5M-18

Bxoanoi coemunutens [T «ITH =I» (uudpa 5 Ha pucynke 7.3 u uudpa 9 Ha
pucyske 7.4) tunn SMA, po3eTka — BX0JI CUTHAJIa MPOMEXYTOUHOM 9acToThl 70 MI'1;
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nepe HadaioM padboTel ¢ XSM Heobxoaumo coeAuHuTh «I1U =Dy ¢ «ITH C=», mis
3TOro B KOMIUIeKTe mocTaBku X5SM-04 umeercs «Kabear CBU» (cMm. Tabmuiy 4.5),
MIPUMEHSEMBIN B KaUE€CTBE MEPEMBIUKH.

Beixonauoi coenuuutens nutanus «[1I2 C=» (uudpa 6 Ha pucynke 7.3 u
nudpa 10 na pucynke 7.4) Tun BNC, poserka, — 17151 mojjaun Ha TeHepaTop Iryma mu-
Tarouiero HanpspkeHus yposaen TTILL

BxonHol coenmuHUTENh cUTHana IuQpoBor cuHXxpoHm3anmun «CUHXP =y
(uudpa 7 Ha pucynke 7.3 u uudpa 11 na pucynke 7.4) Tun BNC, poserka, — Moxer
UCIIOJIb30BAThCSA I IU(GPOBOM CHHXPOHHU3AIMHU C APYTHUMH MPUOOpaMu MpU TO-
CTPOCHUU U3MEPUTENIbHBIX KOMILJIEKCOB; JJIsl MOdy4YeHus: 0osiee moapoOHoil uHbOop-
MallMy MO MCHOJB30BAHUIO JIAHHOTO pa3beMa CM. ONKMCAHHUE CUCTEMbI CUHXPOHHU3A-
Uy B pazzene usmepenuit 4. |l nacrosimiero PO.

BrIxoaHol coeauHHUTEIb cCUrHama udpoBoit cuuxponmszanuun «CUHXP C=»
(uudpa 8 Ha pucynke 7.3 u mudpa 12 na pucynke 7.4) tun BNC, posetka, — Mmoxer
WCITOJTB30BAThCS I ITU(POBOM CHHXPOHU3AIMH C JAPYTHMH MPUOOpaAMU TIPHU TIO-
CTPOCHUHU HU3MEPUTEIBHBIX KOMIUIEKCOB; JJI MOJIydeHus Oojiee moapoOHoi uHbOp-
Maly{ MO UCIOJIb30BAHUIO JAHHOIO Pa3beMa CM. ONMHMCAHHE CUCTEMbl CHUHXPOHHU3A-
My B pasaene uzmepenui 4. |l nacrosgmero P3.

BxoaHo# coequHMTENb OonopHOTro reueparopa «OI' =y (uudpa 9 Ha pucyH-
ke 7.3 u mudpa 5 Ha pucynke 7.4), Tunm BNC, po3erka — BX0J OIOPHOTO TreHepaTopa
gactotbl 10 MI 1.

BeixoHol coeauHuTeNb onopHoro reHeparopa «OI' C=» (uudpa 10 Ha pu-
cynke 7.3 u nudpa 6 Ha pucynke 7.4), Tut BNC, po3eTka — BbIX0J1 OTIOPHOTO reHepa-
topa yactotsl 10 MI11.

Pazném st monxmouennst XSM k [IK «kETHERNET UTP 10/100» (mudpa 11
Ha pucyHke /.3 u uudpa 14 na pucynke 7.4) pazpeM i MOAKIIOYEHUST XSM Kk
ynpasisomemy ITK ¢ momorisio kabdesst Ethernet, uepes KoTopsiii 0CyIIeCTBIACTCS
ynpasienue X5M mo nporokony TCP/IP.

[Tanens mepexmouateneii KOHOUT'YPATOP (uudpa 12 va pucynke 7.3 u
mudpa 13 Ha pucynke 7.4) — mepekirodYaTesn, KOTOphIe MO3BOJSIOT YCTaHABIMBATH
HEO0OXOUMBbIE HAOOPHI CETEBBIX MapaMeTPOB, OMPEICHSIONIUX THIT JIOTUYECKOTO
noaktodeHus: K ynpasistomeMy [IK (ympaBieHue ocymecTBiasieTcs Mo MPOTOKOIY
TCP/IP) no untepdeiicy Ethernet UTP 10/100 (IEEE 802.3); B HayainpbHOM COCTOSI-
HUU JJI TIPSIMOTO TOJKIIFOUEHUS BCE TIEPEKITIOYATENsl TIOJDKHBI HAXOAUTHCS B COCTO-
san OFF unm BBIKJI (kpaitHee jeBoe MOJIOKEHHUE); HACTPOUWKHU KOHpHTypartopa
BCTYNAIOT B CWIY ToOciie BKItoUueHus XSM, ecnu B xoae paboOThl HaCTPOMKH ObLIH
W3MEHEHBI, TO JJII WX MPUMEHEHUs CJeIyeT Mepe3amycTuTh XSM; mis mosydeHus
6oiee moapooHoi napopmaruu o HacTpoiike KOH®UI'YPATOPA cMm. ontucanue u
BBIOOp CETEBBIX MapaMeTpOB pasiesia ¢ OOMMMH CBEICHUSMU W yKazaHusmu 4. |l
Hacrosiero PO.

PesepBnas mmHa cunxponuzauuun CHUHXP. JIOIL. (uudpa 15 Ha pucyH-
Ke 7.4) — mMHAa CUHXPOHU3AINH, SBJSICTCS PE3CPBHOM, MCIIOJIb30BAaHUE HE PEKOMEH-
IyeTcsl.
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Coenunurens «MAB C=» (tudpa 8 na pucynke 7.4) pazwem i BNC, poser-
Ka — PE3epPBHBIN MHOTO(YHKITMOHAIBHBIN aHAJIOTOBBIA BBIXOJ, MCIOJH30BAHHUE HE
PEKOMEH/IyeTCsl.

7.2 CBenenusi 0 mopsijike MOArOTOBKY K MPOBEIeHUI0 U3MePeHU i

Joxymentanus. [lepen HauanoMm noarotoBku XSM K sKcIuTyaTtalud HE00Xo-
AUMO 3aHecTH B (opMyJisip naTy BBojga XS5SM B skciutyaranuio. YOequThCs MyTeM
BHEIITHETO OCMOTpa B OTCYTCTBUU Je()EKTOB U IMOJOMOK 10 MPUYHNHE HEKAYEeCTBEH-
HOW YITAKOBKH WJIM HEMTPABUIIBHOTO TPAHCIIOPTUPOBAHUS.

YcranoBka nepembluek. CoeqHUTh ««I1U Co»» n ««I1U =D»» Ha 3aaHeH
naHenu (mudpsl 4 u 5 Ha pucynke 7.3 u uudpel 7 1 9 Ha pucynke 7.4) xadeaem
«Kabenp CBU» (s X5M-04 cm. tabauity 4.5), €Clii OHH HE COSAMHECHHBI.

YcranoBka Ha padodee MecTO (eCIM He YCTAHABJIMBAJICA paHee). Y CTaHO-
BUTh X5M Ha pOBHYIO TOPU30HTAIBHYIO MOBEPXHOCTh pabOyUero CTojia TaK, YTOOBI
BCE HOXKKH M3MEPUTEIHHOTO OJIOKA YIMUPAIUCh B HEE, pa3BepHYyTh XSM B ynao0OHOE
JUIsl pabOThI MOJIOKEHHUE, 00ECIIeYuB CBOOOJHBIM JOCTYN K OpraHaMm YIPaBIICHUS U
COCAMHUTENSAM 3aJHed W mepeaHed maHeneil. [loBepXHOCTh cTONA MOJKHA OBITH
TBEPOH, 0€3 MSITKUX MPOKJIAIOK, JUCTOB OyMard W T.N., YTOObI HE 3aKPHIBAIHCH
BEHTWISILIMOHHBIE OTBepcTUs Ha AHUIle XSM. s obecrieyeHuss HOpMalIbHOW BEH-
TAALUN PACCTOSHUE MEXKIY 3aqHed mnaHenptlo XSM u cocenHuMHM mpeaMeTaMu
JIOJKHO OBITH HE MeHee 150 mwm.

YcaoBus 3xcmuryaranuu. [[ns pexxuma usmepenus «['pagynpoBka reneparo-
POB IIymMa» HEOOXOAMMO YOEIUTHCS, YTO YCIOBHUS IKCILTyaTallMd COOTBETCTBYIOT
HOPMAJIBHBIM YCJIOBHSM (CM. 1. 4.2), a JIJIs1 OCTAIBHBIX PEXKUMOB — pabOUYUM YCIIOBU-
SIM TIpUMEHEHUS, NpuBeAeHHBIM B Tabmuie 4.2 niust X5M-04 u 4.3 nna X5M-18. B
ciaydae eciad X5SM M KOMIUIEKT IPUHAIICKHOCTEN HAXOIWIIUCH B YCIOBUSX, OTJIMY-
HBIX OT padOYuX yCIOBUN MPUMEHEHHS, HO TIPU 3HAYCHUAX BJIIAXXHOCTH 3HAUYUTEIHHO
MEHBIIINX, YeM YKa3aHbl JUIsl IPEACIIbHBIX YCIOBUNM TPAHCTIOPTUPOBAHUS (CM. TaOIH-
iy 4.2 nist X5M-04, u tabnuny 4.4 nns X5SM-18), To Heobxoaumo BeiepxkaTh XSM
B pabOUYMX YyCIOBUSAX NMPUMEHEHHUs He MeHee 2 4. Ecnu ycrnoBus TpaHCIIOPTUPOBAHUS
10 OTHOCUTEJIbHOW BJIAYXHOCTH BO3JlyXa MOKHO CUMTAaTh OJIM3KUMU K MPEACIIbHBIM
YCIIOBHSIM TPAaHCIIOPTHUPOBAHUS, TO HEOOXOIUMO BhIIEepkKaTh XSM B pabouux ycio-
BHSIX IPUMEHEHUS HE MeHee 24 4.

3azemuienme. [IpoBepuTh HaMMYKE CUCTEMBI 3alIMTHOTO 3a3eMiieHus. [Ipu oT-
CYTCTBHHM CHCTEMbI 3a3€MJICHHS HEOOXOJIUMO BOCIIOIB30BATHCS 3aHYJICHHBIM 3aKH-
MOM NUTAKOLIEH CETH.

CoenunuTth KiieMMy 3azemiieHns X5SM (mudpa 3 Ha pucynke 7.3 u nudpa 3 Ha
pucyHKe 7.4) ¢ CHCTeMOM 3a3eMJICHUS WA 3aHYJICHHBIM 32)KUMOM IUTAIOIICH CETH
(Mo oKOHYaHHUHU PAOOTHI M OTKIIFOUCHHUS XSM OT CeTH DJCKTPONMMUTAHUS U OT JAPYTHX
MpUOOPOB KJIEMMY 3alIUTHOTO 3a3€MJICHUSI CJIEAYeT OTCOCIWHUTH OT CHUCTEMBI 3a-
3eMJICHUS WIN 3aHYJICHHS).
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YCTaHOBKM OPraHoB YIPABJICHUS. YCTAaHOBUTh OpPraHbl YIpPAaBJICHUS B
HayajgbHOE (BBIKJIIIOYEHHOE) COCTOSIHUE (IIEPEBECTH BBIKJIIOYATEIN MUTAIONICH CeTh
Ha mepeaHeil u 3aaHen nanensax (nmpu Hanuuuu) XSM B nosnoxeHuu «O» (WK oTxKa-
TO€ COCTOSIHUE)).

Coenunurenan. IIpoBecTy BU3yalbHBIA OCMOTpP COEIMHHUTENEH, IIPU HEOOXO-
JUMOCTHU MPOBECTU MX YUCTKY U MPOBEPKY MPUCOCTUHUTEIIBHBIX pa3MepoB (MOIpo0-
HO 9TH MPOIICTyPhI ONUCaHBI B 1. 5.3).

Ycranoska 110 (ecin He ycTaHABJIMBAJIOCH paHee). [IponssecTu ycTaHOBKY
[10 na ynpasmistomuit [1K cornacHo ykazaHusMm, NpUBEIEHHBIM B pa3jiefie ¢ 00IUMHU
CBEJICHUSIMU U yKazaHusMU 4. || HacTosero PO.

dusnyeckoe moakaouyenne kadeass Ethernet. OcymectButh Qusudeckoe
nojakioueHre XSM Hanpsmyto k ynpasisitomemy [IK (pekomenayercs), 1100 K Jo-
KalnpHOM ceTH, Kabemem Ethernet, o6ecnieunB xopormii koHTakT. Brimouute I1K, ¢
KOTOPOTO OYyJIeT OCYIIECTBISATHCS yrpaBiaeHue XSM.

CereBble HacTpoiiku. OCyIIECTBUTh HACTPOMKY CETEBBIX IMAPAMETPOB CO-
[JIACHO pa3ziesly ¢ OOIMMHU CBEICHUSIMU M ykazaHusiMu 4. || Hactosimero PO nubo
IUTSL TIPSIMOTO TIOJIKJIFOUEHHMS (PEKOMEHAYeTCs), TUOO0 ISl TOJKIFOUEHHS IO JIOKAJIb-
Hol cetu. IIpu HEOOXOAMMOCTH MPOU3BECTH M3MEHEHHUE CETEBBIX MApaMETPOB CO-
[JIACHO YKa3aHMsSIM paszjieia ¢ OOIMMU CBEICHUSIMU U ykazaHusamu 4. |l HacTosimero
PO.

DJIEKTPONUTAHME.

@ Ilepeo nooknwouenuem X5M K cemu rneKmponumanus unu nOOK1IOUEHUEM
K Hemy Opy2ux npuoopoe HeodX00umo ydoeoumuvcsa 6 ucnpasHocmu Kabvens
numanus, a makyce yoveoumucs, umo kHonka numanus BKJI na nepeoneii
naneau X5SM naxooumcsa 6 nonosxcenuu «0y, évlKirouamens NUMAHUA HaA
3a0Hell nanenu makyice 6 nonoxcenuu «O»!

@ BHUMAHHE! Iepeo n1066im nooKniouenuem 3aicum 3auumnozo 3azem-
Jlenusn Ha 3a0uenl naneau X5SM oondcen Obimv noocoeounen K 6HeuiHell 3a-
WUMHOU cucmeme 3azemaenus!

Coenuanth X5M kabeneM nmutaHus ¢ ceThio dnekTponuTanus ~ 220 B 50 'y
1 A. BximounTts 0J10k mutanus X5M BeIKITIOYaTelIeM Ha 3ajHer maHenu (s XSM-
18 nudpa 1l Ha pucyHke 7.4), mpu €ro HAJUYMHU, TIEPEBENs €ro B mojoxeHue «Iy.
Bromrounts X5M BeIKITIOUaTENEM Ha mepenHed nmaHenu (mudpa 6 Ha pucynke 7.1 u
udpa 9 Ha pucyHke 7.2), mepeBes ero B monoxenue «Iy».

3anyck 1O u Jgoruveckoe noak/arodenue. 3anyctuth 110 B HEoOXoqMMoOM
PEKUME U3MEPECHHUS M TOIKIIOUUTECA K X5SM (cM. omucaHue 3ammycka mporpaMmMbl U
noAKIIIOUeHUsT K X5SM pazzena ¢ oOmuMH CBEeICHUSIMU U yKkazaHnusiMu 4. |l Hactos-
urero PD).

AKTHBaNus NporpaMMHbIX onuui (nmpu Haauwvum). [Ipoussectn akTuBa-
IIUIO0 MPOrPAMMHBIX OMNIMH (CM. OMHCAHHME MO AKTUBAIMU IPOrPAMMHBIX OIIHUNA B
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pazzene ¢ oOUMMHU CBEICHUSAMH U ykazaHusmu 4. || Hacrosmero PD), ecnm onu He
AKTHUBUPOBAHBI.

IIporpes. Ilepen HawyanmoM mnpoBeneHust usMepeHuili Ha XS5SM HeoOxonumo
OCYILECTBIJIATH €ro nporpes. Beinepxxate XSM BO BKIIFOUEHHOM COCTOSIHUHU IIPU 3a-
MYIEHHOM IPOLIECCe MU3MEPEHHUsI B TEUCHHWE BPEMEHU YCTAHOBJICHHSA PabOyero pe-
xuma (T.e. 1 9 gt XSM-04 u 0,5 u s XSM-18). O6 ocobeHHOCTSX mporpeBa X5SM
nepea HadajaoM padoThl cm. 1. 4.7.2.

7.3 IlpoBeneHue u3MepeHuii

HNudopmarus 00 U3MEPEHHUSIX U IPUMEPHI ¢ TIOPSIKOM MX MPOBEICHUS TPHBO-
nared B 4. || mactosmero PD.

8 IloBepka

[ToBepka X5M-04 mposomutcst B cootBerctBun ¢ JKHKHO.468166.021 13
«M3mepurens koapdumnmenta myma XSM-04. Metoanka moBepkmn»; a XSM-18 B co-
orBeTcTBUU ¢ AokymeHToM JKHKIO.468166.011/13 «U3mepurens koadduirenta
myma X5SM-18. Metoinka moBEpKH».

9 TexHuueckoe 00cCJay;KUBaHHE

Jns X5SM npeaycMOTpeHO HETUIaHOBOE TEXHUYECKOE OOCITYKUBAaHUE, BBIOJI-
Hsiemoe gupmenusiM MetonoM mo 'OCT 18322. [Ipyrux BUIOB U CIIOCOOOB TEXHU-
YeCcKoro o0cimykuBanus 11t XSM He IpeyCMOTPEHO.

[Tpu cobnroaeHNM yCIOBHI SKCIUTyaTalldd 0CO00€ TEXHUYECKOE O0O0CITyXHBa-
Hue X5M He TpelyeTcs.

Texauueckoe oOcaykuBanue X5SM TIPOBOJUTCS TOJIBKO TMPEANPUATHEM-
M3TOTOBUTEJIEM MJIM €r0 YIIOJTHOMOYEHHBIMU NPEICTABUTEIISIMH.

10 Texkymuii peMOHT

st X5M miperyCMOTpeH TEKYIIM PEMOHT, BBIMOTHSAEMBIN (DUPMEHHBIM Me-
tonoMm cornacHo ['OCT 18322. [Ipyrux BuIOB U crmocoOoB pemoHTa mia XS5M He
IIPELYCMOTPEHO.

Pemont XS5SM mpoBOAWTCS TOJBKO NPEANPUATHEM-U3TOTOBUTEIIEM WM €r0
YIIOJJHOMOYEHHBIMU MTPEICTABUTEISIMH.
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@ 3anpewaemca nposooums camocmoamenvuuiii pemonm X5M u komniexma
npuHaoeicHocmeil.

JlormmyckaeTcsi caMOCTOsATEIbHAsI 3aMEHA TUIABKOTO TMPEIOXPAHUTENsT COTJIACHO
nm. 10.1 u 10.2.

[Tocne mpoBenenus pemonTa X5M mobKeH OBITH MOABEPTHYT TMOBepke (Tpu
HEOOXOJIMMOCTH).

10.1 CmeHa mi1aBKoOro npeaoxXpaHuTess 6J10Ka NUTAHUA

CMeHa m1aBKOro mpeaoXpaHUuTeNs MPOU3BOAUTCS B CIEAYIOUIEM MOPSIKE:

a) BBIKJIFOUUTH NuTaHne XS5SM (Ha nmepeaHel maHenu), OTKIIOUUTh OJIOK MUTa-
HUSI BBIKJIIOYATeJIeM Ha 3ajHel nmaHenu XSM (mpu Hanu4uu), yCTaHOBUB €r0 B I0-
noxxeHue «O»; OTKIIOUUTHh KaOeinb MUTaHUS; OTCOCIUHUTH KJIEMMY 3alllUTHOTO 3a-
3eMJICHHUSI X5M OT CHCTEMBI 3a3E€MJICHHS

0) OTKPBITh KPBIMIKY (GUIbTpA MUTAHUS, 3aKPHIBAIOIIYIO THE3/I0 YCTaHOBKHU
MpeI0XpaHnuTeNs OJI0Ka MUTaHUS (HAXOIUTCS HEMOCPEICTBEHHO OKOJIO KOJOJKH Ka-
Oeus anekTponuTanus, cM. nudpa 2 pucynok 7.3 st XSM-04 u mudpa 2 Ha pucys-
ke 7.4 nns X5SM-18);

B) YCTAaHOBUTh CMEHHBIN MPEAOXpPAaHUTENb, HAXOAAIMICA B THE31€. B ciydae
OTCYTCTBUSI CMEHHOTO MPEIOXPAHUTENS] YCTAHOBUTH MPEIOXPAHUTEND TUIIOpa3ZMeEpa
5x20 ¢ HomuHaIBHBEIM TOKOM 1 A st X5M-04 u 2 A s X5M-18;

T') 3aKPBITh KPBIIKY (QUIBTPA MUTAHUS; COSAUHUTD KJIEMMY 3alUTHOTO 3a3EM-
JeHuss X5M ¢ MMHOM CHUCTEMBI 3alUTHOIO 3a3eMJICHUS; MOAKIIOUYNTE X5SM K ceTn
anekrponutanus ~ (220+22) B 50 I'n 1 A ¢ momomisio kKademns MUTaHUs; BKIOYHTH
0JIOK MUTaHUA BBIKJIIOUATENEM Ha 3aHel nanenu XS5M (ripu HaIu4un);

1) BKJIIOYWTh MUTAHUE BBIKIIOYATENIEM MUTAaHUS Ha NepeaHen maHenu XSM,
yOeaUThCS B HAJTUYUU UHAMKAIIMU BO3JI€ BBIKJIIOUATENS MTUTAHUS HA TIepeaHeN maHe-
mm XSM.

© ITosmopuviil 6vixo00 uz cmpos npedoxpanumens nocie 6KIIOUEHUS O3HAYACT
Heucnpasnocms X5SM. [{na ycmpanenus HeucnpagHocmu HeobX00umo oopa-
MUMbCs 8 CAYIAHCOY MEXHUUECKOU NOOOEPHCKU NO MmeaeqhOHY Ul dJIeKMPOHHOU
noume, yKa3auHvlM HA MUMYIbHOU cmpanuye Hacmosweeo PO.

10.2 CMena mnJjaBKOro mnpeIoXpaHUTEIs ajanrtepa nuTaHus (omuus
«AIIA»)

[Ipn namnuum ommuu «AITA» momyckaeTcsi 3aMEHSITh HEUCIPABHBIA MpPEo-
XpaHUTENb alanTepa MUTaHus Ha nepeaHed manenu XS5SM (cMm. mudpa 3 pucyHok 7.1
s XSM-04, u iudpa 3 Ha pucynke 7.2 g X5M-18).
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CMeHa n1aBKOro npeAoXpaHUTENs MPOU3BOAUTCS B CIEAYIOLIEM MOPSIKE:

a) BRIKIIOYUTH TuTaHue X5M (Ha mepeaHeil maHenn), OTKIIOYUTh OJIOK MrTa-
HUSI BBIKJIIOYATEJIeM Ha 3ajHeld naHenn XSM (mpu Hanuyuu), yCTaHOBUB €r0 B IO-
noxeHne «O»; OTKIIIOUNTh KaOelb MUTaHUS; OTCOCAUHUTH KJIEMMY 3allUTHOrO 3a-
3eMJICHUS X5M OT CHCTEMBI 3a3E€MJICHHS

0) HaJaBUTh Ha KPBIIIKY C TPOPE3bI0, KOTOPask BCTABJICHA C JIMIIEBOM CTOPOHBI
B JIep)KaTenb MpeloXpaHuTens ananrtepa nutanus (cMm. mudpa 3 pucyHok 7.1 mis
X5M-04, u uudpa 3 Ha pucynke 7.2 qist X5SM-18) u moBepHYTh €€ MPOTUB YaCOBOIA
CTPEJIKU; U3BJIEYb U3 KPBIIIKUA MTPEJOXPAHUTENIb U 3aMEHUTH €0 Ha HOBBIM THUIIOpPA3-
mepa 5x20 ¢ HomuHaIbHBIM TOKOM 0,5 A; BCTaBUTH KPBIIIKY C HOBBIM MPEAOXPAHU-
TEJIEM B JiepKaTelb NPeIOXpaHUTENs adanTepa NUTaHUs, HaJaBUTh HA HEE U MOBEP-
HYTb 110 YaCOBOM CTpeJiKe A0 (pUKcanuu;

B) yOEIUTHCS C MOMOILBI0O MYJbTUMETPAa B HAJUYUU KOPOTKOTO 3aMbIKAHUS
MEXIy BHYTPECHHUM MPOBOTHHUKOM Bxoja «= CBU» M BHyTPEHHUM MPOBOJHUKOM
coequHUTeNs agantepa nutanus (mudpa 1 va pucynke 7.1 nng X5M-04 u uudpa 4
Ha pucyHke 7.2 mius XSM-18); KopoTkoe 3aMbIKaHUE MEKIAY BHYTPSHHUM MTPOBOIHU-
koM Bxoga «=2 CBY» v BHYTPEHHUM MPOBOJHUKOM COCJAMHHUTENS ajanrtepa MuTa-
Hus B X5M-18 ycranaBamBaeTcsl MpOrpaMMHO (T.€. AJISl 9TOTO MOTPeOyeTCsl BKIIO-
guTh X5SM-18, ocymecTBuTh moakIoueHne K yrpasistomemMy [10, B ynpaBisromem
[1O na nanenu ynpasieHusi «O0mIKMe NapaMeTpb» YCTAaHOBUTHh (PIaXKOK (MJIM Tepe-
kimouarens) «[logars Hanpsikenue Ha CBY Bxony), a B X5M-04 — ¢ momorsto crie-
MaIbHOW KHOMKH (1udpa 1 Ha pucynke 7.1).

10.3 'apanTuiinoe U MOcCJIerapaHTHIiHOEe 00CIYKMBAHUE

[IpeanpuaTre-u3roToBUTENb TapaHTUPYET coriacHo pasneny 13 «['apantuu
MPEANPUATUSI-U3TOTOBUTENS» COOTBEeTCTBUE XS5SM TpeOoBaHUSM, yKa3aHHBIM B
HacrosmieM PO, npu cobitoiIeHny Moab30BaTeIeM YCIOBUN U MPABUII IKCILTyaTalliH,
XPaHEHUS U TPAHCIIOPTUPOBAHUSL.

B TedeHue rapaHTUHHOIO CpoOKa MPEINPUATHE-U3TOTOBUTEND 00A3yeTCsl MPo-
BOJUTh TAPAHTUUHBIM PEMOHT WM 3aMeHy XS5M W/WiM KOMIUIEKTa MPUHAIJIEKHO-
CTEH B CIIy4a€ HECOOTBETCTBHUSI €0 XapaKTEPUCTHUK WIM HAJUYUSA MEXaHUYECKUX I10-
BPCSKJICHUH MNP TIepBOHAYAILHOM ocMoTpe (cM. 1. 5.3.2 nmepeuncienue Illar 4a)).

[Ipy HaMUUUKM MEXAHWYECKHUX MOBPEKICHUN MPU MEPBOHAYATIBHOM OCMOTPE
WM 0OHApy>KEHUU HECOOTBETCTBHUS XAPAKTEPUCTUK B TEUCHHE FapaHTUIMHOIO CPOKa,
HEO0OXOJMMO COCTaBUTh TEXHUYECKH OOOCHOBAHHBIN aKT C YKAa3aHHEM MPUYUH HECO-
OTBETCTBUS M yCIOBUN MX OOHApyX)eHHUs. YmakoBaTh XSM U KOMIUIEKT IPHHAIIICK-
HOCTeH, cornacHo 1. 11.3.2, u oTnpaBUTh UX HA MPEANPUITHE-U3TOTOBUTEIH JIJISl pe-
MOHTA WJIU 3aMEHBI.

Komriekt noctaBku XSM, nipy OTIIpaBKE HA NMPEANPUATHE-U3TOTOBUTEID IS
PEMOHTA WJIM 3aMEHBI, JIOJKEH COOTBETCTBOBATh KOMIUIEKTY IOCTaBKH, YKA3aHHOMY
B (hopmynsape (macnopre).

X5M. Texkymmii peMOHT Bepcus 2.26.0 23.06.2026 cTp. 68



Y. I. O0uue cBeaeHus KHKIO.468166.011 PO

| MMKPAH

© IIpumeuanue — Jlonyckaemca no coenacoéanuio ¢ npeonpusmuem-
U320moeumenemMm Ha pemMoHm Ulu 3aMeHY blCbLIAMb He NOJHbIUL KOMNIEeKm, d
MOJILKO YCmMpOoLcmeo, gvlueduiee uz cmpos. Ilpu smom ¢ ycmpoticmeom 00s-
3amenvHo 8bicvliaemcs hopmyaap (nacnopm,).

['apanTuiiabii peMOHT XS5SM M KOMIUIEKTa MNPUHAIJIEKHOCTEU MPOBOJIUTCA
TOJBKO CHJIAMM NIPEANPUITUA-U3TOTOBUTEIS WM €T0 YIIOJHOMOYEHHBIX IPEACTABU-
TEJIEH.

[IpennpusTre-n3roTOBUTEND OCYIIECTBISAET IUIATHBIM HETaPAaHTUWHBIA PEMOHT
U cepBHUCHOE 00chmyknBaHne X5M Mo OKOHUYAHWHU TApaHTUWHOTO CPOKa B TEUCHHE
Cpoka ciyxO0bl. HerapaHTUIHBII PEMOHT MPOBOAUTCS TOJBKO IMOCTE OGOPMIICHUS
JIOTOBOpA Ha ITPOBEJCHNUE PEMOHTA.

11 XpaHneHue, TPAHCIIOPTHPOBAHHUE, YIIAKOBKA
11.1 Xpanenue

X5M U KOMIUIEKT MPUHALICKHOCTEW JO BBEJACHUS B AKCIUTYaTALUIO CIEIYET
XpaHUTh Ha CKJAJax B YIMAKOBKE NPEANPUSITUS-U3TOTOBUTEINS TMPU TEMIIEPATYpe
okpyxatomero Bo3ayxa ot 0 go mioc 40 °C 1 OTHOCHUTETHHOM BIAKHOCTH BO3TyXa
80 % mpu Temmneparype 35 °C.

X5M U KOMIUIEKT MPUHAJICKHOCTEN 0€3 YIMaKOBKU JOKHBI XPAHUTHCS MPHU
TeMIleparype okpy»aromiero Bozayxa ot mitoc 10 go mitoc 35 °C U OTHOCUTENIBHOM
BIIAYJKHOCTH Bo3ayxa He 6onee 80 % npu remnepatype mitoc 25 °C.

B nomemenusix nsis XxpaHeHUs! HE TOHKHO OBITh MBUTH, TAPOB KUCIIOT U IIEJNO-
Yyel, arpeCCUBHBIX T'a30B U APYTUX BPEAHBIX MPUMECEH, BBI3BIBAIOIIUX KOPPO3UIO.

11.2 TpancnopTupoBaHue

TpancnopTupoBaHue yrakOBaHHbIX XSM M KOMIUIEKTa IPUHAJIEKHOCTEN J10-
MyCKaeTcs JIIOOBIMU 3aKPBITHIMUA TPAHCIOPTHBIMU CPEACTBAMHU C YCIOBUSIMU TpPAHC-
MOPTUPOBaHUs corjacHo Tabmumam 4.2 u 4.4, UCKIIOYAOIMMU CUJIBHBIE YIaphl U
3HAYUTENBHBIE MEXaHUYECKUE MTOBPEKIACHUS YIIAKOBKH, & TAKKE MEXaHMYECKHUE I10-
BpexaeHuss X5SM u KoMIUiekTa puHayiexkHocTel. [lorpy3ka u BeIrpy3Kka He TpeOyeT
MIPUMEHEHUS ITOIPY30YHO-Pa3rpy304YHbIX CPEACTB.

TpancopTupoBaTh U yCTaHABIMBATh yIIaKOBaHHbIM XSM crenyer coriacHo
3HaKaM, HAHECEHHBIM HA TPAHCIIOPTHYIO YIIAKOBKY.

[Ipu TpaHCIOPTUPOBAHUMU BO3AYIIHBIM TPAHCIOPTOM XS5M B yNakOBKE HOJIK-
HBI pacIiojaraTbCs B OTAIUIMBAEMBIX T€PMETU3UPOBAHHBIX OTCEKax. TPIOMBI CYyIOB,
Ky30Ba aBTOMOOMJIEH, NCIIOJIb3YEMbIE JJIsl IEPEBO3KH, HE JOJDKHBI CO/IEPKATh MapoB
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KUCJIOT U IIEJI0Ye, arpeCCUBHBIX Ta30B U IPYTUX BPEIHBIX TPUMECEH, BHI3BIBAIOIINX
KOPPO3HIO.

11.3 YnakoBka

YnakoBka obecrnieunBaeT 3anuTy X5M OT KIMMaTHYECKUX BO3ICHCTBHIA U Me-
XaHUYECKUX IOBPEXKICHUA NPU TPAHCIIOPTUPOBAHUU, MOTPY30YHO-PATPY30UHBIX
paboTax W XpaHEHWHU. YIAKOBKAa OJHOBPEMEHHO JOJKHA BBITIOJHATH (YHKIIHH
TPAHCTIOPTHOM M MOTPEOUTEITHCKON YIIaKOBOK.

Bua v TMn nepBUYHON YITAKOBKH: MAKET MOJUATHUICHOBBIN.

Bua v T BTOPUYHON YIIAKOBKH: TIJIACTMACCOBBIM KOHTEHHED (KEHC).

Bun v Tun BHENTHEH yrakoBKH: KOpOOKa KapTOHHAS.

YNakoBOYHBIM aMOPTU3ALMOHHBIA MaTepHUall: IMOPOJIOH, TOJIIIMHOK HE MEHEE
35 MM.

11.3.1 PacnakoBbIBaHHEe

PacrniakoBbiBanre X5M IPOBOJUTS B CIECAYIOLIEN MTOCIIEI0BATEIBHOCTH:

a) OTKPBITh, TPY HAJIWYMK, BHEIIHIOI YITAKOBKY (KOpOOKa KapTOHHAs), W3-
BJICYBb ¥ OTKPBITh BTOPUYHYIO YIIAKOBKY (TTACTMACCOBBIN KOHTEHHED (Keiic));

0) U3BIEYbL U3 Kelica M 3aT€M U3 MEPBUYHON YMAKOBKHU (ITAKET MOJUATUIEHO-
BbIiT) X5M, KOMITICKT MPUHAICKHOCTEH U IOKYMCHTAIIHIO;

B) npoBecTH 10 Gopmyisipy (IacmopTy) CBEPKY € COMPOBOIUTEILHON JOKY-
MEHTALIUEH;

') CpaBHUTH HOMepa X5M U KOMIUJIEKTa TPUHAJICKHOCTEH ¢ HOMEpaMHu, yKa-
3aHHBIMU B (hopmyisipe (macmopte). B cnyuae oOHapykeHHs] HECOOTBETCTBUS HOME-
POB, OCTAaHOBUTH PACMaKOBBIBAHUE, C/IEJIaTh COOTBETCTBYIOIIYIO 3aITUCh B (hOPMYJIsi-
pe (macnopTe) ¥ cOOOUTUTh Ha TPEANPUATHE-U3TOTOBUTEID;

1) TPOBECTH BHEMIHUK OCMOTP X5M M KOMIUIEKTa MPUHAIIECHKHOCTEH (CM.
n.5.3.2). B ciayuyae oOHapyXeHUS MEXaHUYCCKHX TMOBPESKICHUMN, CICIOB BO3JCH-
CTBUS arpecCHUBHBIX CpeJ WM OTCYTCTBHS IIJIOMO, OCTAaHOBHUTH PAaclaKOBBIBaHHE,
cenaTh COOTBETCTBYIOIIYIO 3aNuCh B (popMyssipe (macrnopTe) U cOOOIIUTh HA TIPe/I-
MPUATUE-U3TOTOBUTEID;

€) 3anoJHUTh B (opMmyssipe (MacrnopTe) COOTBETCTBYIOUIYIO Tpady TaOIHIIhI
npuéma-nepenadyd X5SM oT 0JHOTO OTPEOUTEIIS IPYyTOMY.

[Tocne pacrakoBbIBaHUsI TIEPBUUYHYIO YIMAKOBKY YKJIAIbIBAIOT BO BTOPUUYHYIO
KeiC; BTOPUYHYIO YIIAKOBKY MOMEIIAIOT BO BHEIIIHIOIO YIIAKOBKY (MIPU HAJTUYMH).

VYakoBKa MOAJICKUT XPAaHEHUIO y MOTPEOUTEINS JO OKOHYAHUSI TAPAHTUHHOTO
cpoka XSM.
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11.3.2 IToBTOpPHOE YIAKOBbIBAHHE

Bce paboThl M0 ymakOBBIBAHHIO JIOJDKHBI BBIMOIHITHCS IMOJ PYKOBOJCTBOM
JIM1A, OTBETCTBEHHOTO 32 YIIaKOBKY.

[lepen ynakoBbeiBaHHEM XSM N0JKEH OBITH BBIJCPKAaH B T€UEHUE 24 4 B MO-
MELIEHUU C OTHOCUTENBHON BIAXXHOCTBIO He Oosee 80 % mpu TeMiiepaType OKpyxa-
fortero Bo3ayxa He meHee 15°C, a takxke XSM M KOMIUIEKT NPUHAMJIEKHOCTEH
JOJKHBI OBITH OCMOTPEHBI U OUUIIICHBI OT MBUTH U TPSI3H.

YnakoBeiBaHne X5M M KOMIUIEKTa MPUHAICKHOCTEN MPOBOJIUTCS B CIEIY-
IOILIEH MOCIIE0BATEIbHOCTH

a) COCIMHUTEIN BXOJIOB U BBIXOJIOB X5M 3aKkphITh 3ariymkaMu (KoJmayka-
MH);

0) momectuTh X5M, KOMIUIEKT MPUHAJJICKHOCTEH B MEPBUYHYIO YIAKOBKY
(makeT MOJMATUIICHOBBIN), YAAJIUTh U3 MEPBUYHON YIIAKOBKH U30BITOK BO3/1yXa U 3a-
BApUTH IIBBI IEPBUYHON YITAKOBKH, BO N30€KaHUE TIOTaaHusl BJIary.

© IIpumeuanue — 30ecy u danee 6 dannom nodpazdene donyckaemcs He 3a-
sapueams uebl nepeuuHol ynakoeku XISM, xomniexma npunaoneds’cHocmell u
OOKyMeHmayuu, yKiaovleaemvlx 8 Kelic.

B) yIakoBaHHbIA X5M M KOMIUIEKT NPUHAUIEKHOCTEN YJIO0KUTh BO BTOPHUY-
HYIO0 YIaKkoBKY (TJ1acTMacCOBBIN KOHTeHHep (keiic)). [IpocTpaHCTBO MEXIy CTEHKA-
MM BTOPUYHOM YIAKOBKHU M YNAaKOBaHHBIMU XSM M KOMIUIEKTOM IPUHALJIEKHOCTEU
3aI0JIHUTh aMOPTH3AILIMOHHBIM MaTeprasioM (MIOPOJIOH, TOIIINHOI HE MeHee 35 MM);
T') 3aM0JHUTH B hopmydsipe (macnopte) «CBUIETETHCTBO 00 YIIAaKOBBIBAHUM U
COOTBETCTBYIONIYIO Tpady Tabauilbl pueMa-nepeaaud XSM oT 0JJHOTO MOTpeOUTENs

APYTOMy;

© IIpumeuanue — «Coeudemenvcmeo 06 ynaxosviéanuuy 6 opmynspe 3a-
NOJHAEMCSL  MOAbKO NpU  NEePeOM  YNAKOBbIBAHUU HA  NPEeOnpusimuu-
uszeomosumere. llpu nosmoprom ynaxoswviganuu XIM szanonuame 6 chopmyns-
pe «Cseuoemenbcmeo 06 ynakogvleaHuuy He mpebyemcs, Oommemka 0enaemcs
moavko 8 mabauye npuéma-nepeoadu X5M om o0Hoco nompebumens opyeo-

M.

1) pacrneyataTb cTpaHuilbl ¢ myHKToM 11.3.1 «PacmakoBbIBaHHE» U BMECTE C
OCTaJIbHOM IOKyMEHTaIue, ykazanHoi B Tadnunax 4.5 u 4.6, moMecTuTh B IEpBUY-
HYIO yIMaKoBKY (MaKeT MOJUATHICHOBBIN), YIAIUTh U3 MEPBUYHON YITaKOBKH HM30bI-
TOK BO3/yXa M 3aBapUTh IIBbI MEPBUYHOMN YIIaKOBKH, BO M30€KaHUE IMOIAIaHus Bia-
TH,

€) YJIOKUTh MEPBUYHYIO YIMAKOBKY C COMPOBOJUTENILHON JTIOKYMEHTAIlMel BO
BTOPUYHYIO YMAKOBKY (TJIACTMACCOBBIA KOHTEWHEp (Keic)) TakKuM 00pa3oM, 4TOOBI
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€€ MOXHO OBLJIO M3BJI€Yb, HE Hapyllas IEJIOCTHOCTh MEPBUYHON ymakoBkU XS5M wu
KOMIUIEKTA TPUHAJIEKHOCTEN;

) 3aKPBITh KPBIIIKY BTOPUYHOMN YITaKOBKHU;

3) HAHECTU Ha BTOPUYHYIO YIAKOBKY M BHEIIHIOI YIAKOBKY (KOpoOKa Kap-
TOHHAs), IPH €€ HATMIHH, CIICTYIOIIYI0O MAPKUPOBKY:

1) HaMeHOBaHUE U 3aBOJICKON HOMep XS5M;

2) Ha3BaHHE TIPEIITPHUITHSI-U3TOTOBHTEIIS,

3) aapeca MoaydaTels U OTIIPaBUTEIIS, |

4) MaHHUITYISIUOHHBIE 3HAKH | «XpyIKoe — ocTopoxao!», * «Bepeds

ot Biarn», 1l «Bepx» (Mapkuposka cormacHo I'OCT 14192).

1) OIJIOMOMPOBATh IJIACTMACCOBBIN KOHTEHHED (KEiC) MevyaThio; Npu HATUIUU
BHEIIIHEH YIIaKOBKH, IOMECTUTh B HEE IJIACTMACCOBBIA KOHTEHHED (KEiC), 3al0THUB
MPOCTPAHCTBO MEXIY CTCHKaMHM BHEIIHEW U BTOPUYHOM YIMAKOBOK aMOPTHU3aIMOH-
HBIM MaTE€pPUAJIOM.

12 MapkupoBKa 1 IJIOMOMpPOBaHUe

BOau3u opraHoB yrpaBieHHS W TMPUCOEAWHEHWS HAHECEHBI HAAMHCH U 000-
3Ha4YeHUS, YKa3bIBaOIMe NX QYHKIIMOHATFHOE Ha3HAYCHHE.
Ha nepenuneit manenmn X5M n0mkHBI OBITh HAHECEHBI CIEAYIONIME 0003HauUe-

HUA:
* HAa3BaHWE NPECANPHUITUSI-U3TOTOBUTES;
 THI X5M;
* 0003HAYCHHS OPraHOB YIPABICHUS, HHIUKATOPOB M COCAMHUTENICH (CM.
o 7.1.1).
Ha 3agneit manenu X5M 0KHBI OBITH HAHECEHBI CIICAYIONTE 0003HAUYCHHUS:
e THn, MoauduKaIus (MU OMIUH, THO0 MoaudUKaIKA U onIun) XS5M;
*  3aBOJICKOM HOMED;
* 0003HaUCHHE OPraHOB YINPABJICHUS, HHAUKATOPOB U COCAUHUTENEH (CM.
n. 7.1.2).
Ha TpaHCnopTHYI0 YMakoBKY JOJKHBI ObITh HAHECEHBI CJIEAYIOIINE 0003Haue-
HUA:

1) HauMEeHOBaHKE U 3aBOJICKON HOMep XS5M;
2) Ha3BaHHE MPEINPHUATHI-U3TOTOBUTEIIS,
3) aapeca mosyyaTess U OTIPABUTEIS; ‘
4) MaHUMYJISIIIMOHHBIC 3HAKH y «Xpymkoe — octopoxkHo!», ¥ «Bepeus oT Bia-
riy, 1l «Bepx» (Mapkuposka cornacao T'OCT 14192).
3almuTHbIE TUIOMOBI HAHOCATCA COTJIACHO pUcyHKaMm 4.2 u 4.4,
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@ X5M umeem 3awummnsie nioméur (Mecma nioMoOUPoOEKU YKA3aHbl HA PUCYH-

Kax 4.

2 u 4.4), HeCAaHKUUOHUPOBAHHOE BCKPbIMUE KOMOPLIX 3anpeujaemcs!

13 N'apanTUu NpeANPUATHA-U3TOTOBUTEIS

[IpeanpuaTre-u3roToBUTENb FapaHTUPYET COOTBETCTBUE XSM TpeboBaHMSIM
HacTosimero PO (rapaHTHPOBaHHBIMU CUMTAIOT TEXHUYECKHE M METPOJIOTHYCCKHE
XapaKTepUCTHUKH, TTpuBoaMMbIe B Tabnuiax 4.10 u 4.11 ¢ nomyckamu Wiy npeaeib-
HBIMHU 3HAYCHUSMH, 3HAYCHHS BEJIMYMH O€3 TOMYCKOB SABJISIOTCS CIPABOYHBIMHU) MPH
COOJIIO/ICHNN TTOTPeOUTENIEM YCIOBHA M TIPaBUJI AKCILTyaTalllK, XPAaHEHUS W TPaHC-
MOPTUPOBAaHUS, IPUBEICHHBIM B HacTosieM PO.

["apanTuiineiii cpok — 12 Mecs1ieB co AHS OTTPY3KHU MOTPEOUTETIO.

Cpok city>k0bl — 5 JIET C OTTPY3KHU MOTPEOUTEITIO.

['apanTnn Ha X5M Wiy KOMIUIEKT NPUHAJIEKHOCTEN HE PACIIPOCTPAHSIIOTCS B
CJIEIYIOLIUX CIIy4asiX:

UMEIOTCA MEXaHMYECKHE MOBpEex)IAeHUs XSM WM KOMIUIEKTA MPUHAJ-
JIEKHOCTEN, MOJIyYEHHBIE MPU SKCIUTyaTalliy, WM CJEAbl BO3JICUCTBUSA
AKUJKOCTEW WM arpeCCUBHBIX MAPOB;

OTCYTCTBYET (opMyJIsip (TactopT);

(dopMmyisip (acnopT) HE 3aMOJHEH WM 3all0JIHEH HEBEPHO;

B (opmyIsipe (macmnopre) OTCYTCTBYIOT OTMETKH O MPOU3BENECHHBIX Pa-
0oTax B cliy4ae BbIX0oJla U3 CTpos XSM win KOMIUIEKTa MpUHAIJICKHO-
CTEH;

MTOBPEK/IECHBI TIIOMOBI TIPEANPUSATUSI-U3TOTOBUTEIIS;

MMEIOTCS CJIEBl BCKPBITUS Kopryca X5M WM KOMILIEKTa IPUHAIIECK-
HOCTE;

MMEIOTCSl  CIEAbI/TIOBPEXACHUS, CBHUJETEIbCTBYIOIINE O HapyUIEHUU
YCJIOBUU U MPABWI IKCIUTyaTalluy, XpaHEHUS, TPAHCIIOPTUPOBAHUS,
OpUYMHA CaMOYCTPAHUBIIETOCS HECOOTBETCTBUS (HEHCIIPABHOCTH) OJI-
HO3HAYHO HE YCTaHOBJIEHA (HE JIOKAJIM30BaHA) U HE MOXKET ObITh BOC-
IIPOU3BEJICHA,

VCTEK FapaHTUNHBINA CPOK.

YcnoBust pemoHnTa nepedrciiens! B 1. 10.

14 Yrunanszanusa

X5M ¥ KOMIUIEKT IPUHAJICKHOCTEN HE COJEPKAT MATEPUAIIOB OMACHBIX IS
KHU3HU yenoBeka. [lociae okoHyaHus cpoka CiTy:KObl, TP HEOOXOAUMOCTH, UX YTHUIIH-
3UPYIOT JHOOBIM JJOCTYIHBIM CIIOCOOOM.

X5M. I'apanTuu npeanpusTys-

HU3TOTOBHUTEIIA
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Hpuaoxenune A
(o0s13aTesIbHOER)
OcHoBHbIE BUIbI H3MepeHuil u GopmyJibl

XSM MOAACPKUBACT HCCKOJIBKO PCIKUMOB U3MCPCHUAL

*  Monaymsauuonnsii mero — pexuM usmepenus KU u KII, npu kotopom
YIPaBIAIONIEE MUTAHUE TBEPAOTEIBHOIO TEHEPATOpA IIyMa SIBISAETCA
MOAYJIMPOBAHHBIM (yIpaBJI€HUE MHUTAHUEM TE€HEpaTropa IIyMa oOcCy-
IICCTBJISCTCS aBTOMATHYECKHU C TIOMOIIbI0 X5M);

* Meton nByx orcueroB — pexuM musmepenusa KII u KII, mpu xotopom
M0/1a4a/OTKIIIOUEHNE MHUTaHUs TeHepaTopa IymMa OCYIIECTBIIAETCS
BpPYUYHYIO (Kak mpaBuio, ucnosbsdyercsa aig uzmepenus K1 u KII ¢ no-
MOIIbI0 HU3KOoTeMIepaTypHbix ['11I);

* I'pagyunpoBka reHepaTopoB LIyMa.

Jns o3nakomnenus ¢ ocHoBamu uamepenust K1 cum. [Ipunoxenue b.

Nzmepenne KIII u KII genurcs Ha nBa sTana — nojb30BaTeNibckasi KaIuOpoBKa
u usmepenue. Ha nepsom stamne usmepsiercs cooctBennbld KII u cob6ctBennbiii KI1
X5M, a na Bropom — KIII u KII uccnenyemoro yctpoicTBa, Ipyu yCIOBUH, YTO KOP-
peKIus BKJIIOYEHA (T.€. OCYIIECTBISETCS YUET pe3yJbTaToB KanuOpoBku). [Ipsimbimu
W3MEPECHUSMHU TIPU 3TOM SBJISIOTCS M3MEPEHHS] MOIIHOCTEM, moaaBaemMbix Ha AILIII
X5M, nipu «ropsiaemM» M «XOJOJJHOM» UCTOYHUKAX IIyMa (B KaueCTBE KOTOPHIX BbI-
CTYHaloT Te€HEepaTophl IIyMa) Ha BXOJE M3MEPUTENIbHOU cucTtembl. HemocpencTBen-
Hb pacu€r KIII m KII ocHOBaH Ha NPEANOJIOKEHHH HICATBHOTO COTJIACOBAHMS
YCTPOMCTB M3MEPUTENBHON CUCTEMBI M Ipou3Boautcs B [10 Graphit.

© /Ina UV ¢ kosgppuyuenmom nepedauu 6onee 20 05 nposedenue kanubposxu ne
o0bs3amenvHo 8ciedcmeaue Manoeo enusHus coocmeennozo KIII X5M.

N3mepenns KII wu KII WY nmpoussomarcs aByMss  METOJAMU —
«MonyIsIuUOHHBIN METO» U «MEeTOol1 IByX OTCUETOBY.

Jns nonydyenust uapopmanuu o pakTtopax, BIUSIOIMIMX Ha TOYHOCTh U3MEpe-
Hus KII u KII, a takke no ouenke 1" ux nsmepenns, cm. Ilpunoxenne B u [Ipu-
noxenue I,

A.1 UckiaovyeHue/BCTPpauBaHUE LeNeil, KOMIIEHCAUSA

Hnsa pexxuma «MoAyJSIMUOHHBIM METOA» NOCTYIIHA BO3MOXXHOCTh KOMIIEHCA-
UM BHemHed pomonHuTensHod 1menu (1) (cM. omumcanue  ucKiroue-
HUS/BCTpauBaHUs Lenen pasaena ¢ usmepenusimu 4. |l nacrosimero P9). Ecnu BHew-
Hd 1enb (Harmpumep nepexona) nojakiatouerna 10 MUY (cm. pucynok 14.1-a), To pacuer
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KII Y Fyuy npoBoautcs o dopmyie (14.2). Ecau BHENIHAS 1IeTh MOIKII0YEeHA IM10-
cie Y (cMm. pucynok 14.1-6), To o ¢opmyne (14.3). Koaddunuent ycunaeHus mo
motrHocTH MY Gy B 000uX cirydasx paccuuTbiBaeTcs mo popmyie (14.4).

Fyy [oTth.en.] = Gy [otH.ea. ] - (Fyy4py[oTH.en.] — Fyy[oTtH.en.]) + 1, (14.2)

rne Gy — KOA(h(PUIMEHT YCHUIICHUS TI0 MOIITHOCTH JOTIOTHUTEIHHOU TIETIH;
Fyy .+ i — cymmapusii KIH st cuctemsr «AY -+,
F i — KIII n1omoaHUTEILHON [IETIN.

FnploTh.en.]—1

FI/IY [OTH. en. ] = FI/IY"‘AI—I [OTH. ea. ] (143)

Gyy [oTH.en.] '

GuyloTH.en.] = Gyuy4py [0TH. €. ] /Gy [0TH. e ], (14.4)

rae  Gyyyqq — KOOQOULIUEHT yCUIEHHS TI0 MOUIHOCTH JIOIOJHUTEILHON CHCTEMBI
«MY+]11L».

FH_[ > ILH "'"BXHbem_"BX PH(LH

T'TII — ox V1Y sox > I[H =~ & VKIII

0)

Pucynok 14.1 — Cxembl BKIIHOYeHUs JonoaHuTenbHou nenu (J11): a) no NY;
0) mocie Y

A.2 O0mue popMyJabl IIyMOBBIX H3MePEeHUI

KII 1Y Fyy B b paccuutsiBaetcs no Gopmye

WOILT I'll BeIpaskaeTcst uepes NryMoBbIe TEMIIEpaTyphl o hopmyie
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ENR = 1le (14.6)
To
rne Tp, T, — HOMMHAJIBHBIE IIYMOBBIE TEMIIEPATYPBI COOTBETCTBEHHO «TOPSYETO»
' (nnst TBepaorenbHbIX I COOTBETCTBYET BKIIFOUEHHOMY COCTOSIHUIO, a
nns HI'I — temnepatype corimacoBaHHOW Harpysku, T.€. TEMIIEPATYPE OKPY-
xarome cpenbl) U «xosoanoro» ' (s tBepaorensHbix [T cooTBeTCTBYET
BBIKJIFOYEHHOMY COCTOsIHUIO, a it HI'II — HomunaneHoM Temneparype HI'TI,
T.€., 00BIYHO, TEMIIEPATypE KUNIEHUS KUAKOTO a3oTa), K.
T, — crangaptHas Temmnepatypa, K (mpunumaercst cornmacuo 'OCT 8.475 pas-
Hot 293,16 K B ctpanax CHI" u 290 K B cTpanax ganpHero 3apy0exns);
ENR B 1b paccuutsiBaetcs 1o popmyie

ENR[nb] = 10 - Ig(ENR[oTH.e1.]). (14.7)

CnenyeT MNOSICHUTh OTIMYMS CHEKTPAIBHOW IUIOTHOCTHM MOIIHOCTH IIyMa
(CIIMII), ykaspiBaemyto B OombiinHCTBE oTeuecTBeHHBIX 'OCToB mo mrymam, a
TaK)K€ YKa3blBAEMYIO B CBHJIETEIILCTBAX O TMOBEPKE U CEPTHUPUKATAX KATMOPOBKU
I'l, ot ENR. ITog CIIMIII yacTto nonumaercs HomuHanbHas CIIMII, T.e. BeIpaka-
eMasl yepe3 HOMUHAJIBHYIO IIIYMOBYIO Temmneparypa, a nog ENR — sgdekruBnas ot-
HocutenbHas u30biTouHas CIIMIL, Bwipaxaemas yepe3 3(PGHEKTHUBHYIO IIYMOBYIO
TEeMIIepaTypy, ONMpeaesieMyI0 B OTJIMYUE OT MEPBOM ¢ y4eToM KodduimeHnTta orpa-
xeHus ot Beixona [ T.e. ENR — pesynbrar rpagyuposku 'l Ha Harpysky ¢ Ho-
MHHAQJIBHBIM BOJIHOBBIM conpoTusiieHreM 50 Om.

B TIO Graphit umeercs Bo3moxHOCTh BMecTo KII 0TOOpaxkarh mIyMOBYIO
temnepatypy T, koTopas cesizana ¢ KIII o popmye:

Te[K] = To[K] - (Fyy[oTH. ea.] — 1). (14.8)

N3mepsiemast MOIIHOCTH P,,,, CBSI3aHA C COOTBETCTBYIOIIECH IYMOBOUM TeMIepa-
Typo# 1o Gopmyiie

P,.=k T/ B, (14.9)

rae B —mnonoca ¢unbrpa [14, B KOTOpO# poBOAUTCS U3Mepenue, I';

k = 1,38 - 10723 — nocrosuuas bonbimana, Jx/K.

Temneparypuass komnencamusi. Cranmaptaeiii KII (I'OCT 8.475) nomxen
M3MEPATHCS MPU CTAHJAPTHOM TemIepaType Ookpy:xatoiiei cpensl T,. CtangapTHas
temneparypa no ymondanutro B I[10O pasna 290 K. B cnyuae, korga remneparypa, npu
KOTOPOM MPOBOJATCA M3MEPEHHMsI, OTIMYAETCS OT CTAaHAAPTHOM, OyAeT U3MepsThCA
T.H. pabouuit (niu peanbHsbiii) KL, koTopslil ucnonb3yercs, HampuMep, B OCHOBHOM
ypaBHEHUH paauojokanuu. 3Hauenue padodero KIII Oymer oTtoOpakarbcs, €Ciu B
KauyecTBE TeMIIepaTyphl OKpYKarollel cpelbl OyIeT YCTaHOBJIEHO 3HAYEHUE, PaBHOE
CTaHJApTHOM TemrepaType. TemreparypHas KoMIleHcanus (T.e. mepeBoja padodero
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KUI B cranmapthsiif) B [10 ocyiiecTBiseTcss aBTOMATUYECKH TOCJIE BBEIACHUS aKTy-
ATBPHOTO 3HAYEHUS TeMIEepaTypou okpyxaromieit cpeasl Togp. [Ipu 3TOM B hopmymax
st Fyy , Koppektupyiorcs 3HaueHus ENR — yMHOXaroTcs Ha KodhUIueHT
Toxp/Ty. ITomoOHas KOPPEKTHPOBKA CIIPaBEAINBA TOJIBKO It TBepAOTeaAbHBIX I 1
ABIISIETCS MPHUOIIKEHnEM (hOpMyITbl, pUBeIeHHOM B [5, hopmymna (1.67)], mpu ycio-
BUU TOKP = TO'

A.3 Pexxkum «MoayassiHOHHBIA METOI»

MonynsuuonHslid MeTos (pekuM «MOIyJIALMOHHBIA METOJ») PACCUHUTaH, B
OCHOBHOM, Ha HUCIOJb30BaHuE TBepAOTENbHBIX ['1ll, KOTOpBIE BO BKIFOUEHHOM CO-
CTOSIHMM (T.€. MPU MOJa4€ HAa HUX MOCTOSHHOIO HampsbkeHus +28 B) umuTupyror
TEIUIOBOM IIYyM «ropsiuei» 50-OMHOW pe3uCTUBHOM HAarpy3KH, a B BHIKIIFOYEHHOM CO-
CTOSIHUM TIPEACTABIISIIOT COOOM Ty K€ HArpy3Ky, HO MPU «XOJIOAHOW» TeMIiepaType
(TouHee TeMIiepaType OKPYKAIOIIeH Cpelibl, IPU KOTOPOU MPOBOJSTCS U3MEPEHHUS).
Brxmtouenne u Beikmrouenue [, wHaxomsmerocss mox ympasiaeHuem XSM, ocy-
LIECTBISACTCA aBTOMaTuyecku. Bo3MoxkHO ucnonb3oBanue 1 npyrux tumnos. B
ATOM PEKHMME B OCHOBY PabOThI MOJIOXKEHO HaxoxkieHue nuddepennmansuoro KII u
KII o metoxay Y-daxropa [5].

Bradane nmpoBOIUTCS MOJIb30BATENbCKAsA KATHMOPOBKA C MOJKIIOYEHUEM I'eHe-
paropa myma (manee mpemnosaractcs tBepaorenabHbii ') ko Bxomy «=9 CBY»
X5M. B npornecce xkanubpoBku uzmepsietcsi cooctBeHHbi KII X5M Fyyp BO BceM
YCTAaHOBJICHHOM YacCTOTHOM jauamna3zoHe. Bwrumcnenuss codcrtBenHoro KIHI XS5SM
Fyxu, OTH. €11., IPOU3BOJIUTCA MTPOTPAMMHBIM 00€CTICUeHUEM, TI0]T YIIPaBICHUEM KO-
TOporo Haxoautcs XSM, o ¢popmyse:

ENR
Fykm = W (14.10)

TTIRLIK LKA

raie  [ggnkan — YpOBeHb BbIXoaHOM MomIHOCTH BiJItoueHHOro [l (t.e. ma T'LII

MO/IaeTCs MUTAOIIEE HAMPSHKEHKE) Ha ATare KanuopoBku, BT;

['pLik1kan — YPOBEHb BBIXOAHOM MOIIHOCTH BbiKiItoueHHOro ['I (T.e. nura-
toiee HanpsbkeHue Ha ' He momaercs) Ha aTane kKanuOpoBkH, BT;

ENR, — u30bITOYHast OTHOCHUTENbHas IymMoBas temmneparypa (MOLIT) I'l,
MCIIOJIb3yEMOT0 Ha 3Tarle MoJIb30BaTENbCKON KaTMOPOBKH, OTH.€/.

Coo6ctBennsiii KII pagunouactotroro tpakta X5SM Gy (¢ yueTom KanuOpoB-
KU MIPEANPUATUSI-U3TOTOBUTENS) ONPEEsieTCs, OTH. €., o (hopmyie

T gk 1.kan—TRpIKNKAT
G = )
UKL k- (Th—T.) B (14.11)

B cBoro ouepenr maMepsieMble MOIIHOCTH, BT, CBSI3aHBI C IIIyMOBBIMU TEMIIE-
paTypamu 1o ¢popMyam:
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Ty an = K - TKhOt By Tl e pcan = K- TKmld - B;
(14.12)
ri,. , =k- THhot B; Til,,.,=k- Tﬂcold .B,

rie Tt T, — cooTBETCTBEHHO M3MeEpAEMbIE LIYMOBbIE TEMIIEPATYphI Ha BXOJE

«TOPSIYETO» U «XOJIOAHOT0» UCTOYHHKOB Ha 3Tare KanuOpoBkH, K;

Thot Tcold _ cooTBeTCTBEHHO M3MEpseMble IyMOBbIE TEMIIEPATYphl HA BHIXO-
ne MY Ha sTarne u3MepeHust sl «ropsiuero» 1 «X0JI0JHOT0» UCTOYHUKOB, K.

[Tocne npoBeneHus KaauOpPOBKU MPOBOJIUTCS U3MepeHue napamerpoB Y. Bo
BpeMs u3Mepenust Y npucoenunsercst mexxay Boixogom ' u Bxomom « =90 CBUY»
XSM.

KIII 1Y Fyy B OTH. €. ¢ YYETOM MO0Jb30BATEIBCKON KAaTUOPOBKH PACCUMTHI-
Batorcd 1o gpopmyne dpunca

Foo = . _ Bl _ ENRy _ Fgyan—1
ny Z Guy Mipicn _ Gy (14.13)
I'ppiga

rne Fs — KII uzmepurensHoit cxemsl B 1iesiom (MY -UKII), oTH. en.;

Gyy — KIT 1Y, oTH. en.;

['lllgkys — ypoBeHb H3MEpeHHOW MomHOcTH Mid cuctembl MY-UKUI npwu
BriiroueHHoM [T Ha sTane uamepenus, BT;

'Lk — YpOBEHb U3MepeHHOUM MomHocTr Anist cucteMbl MY -UKII mipu BbI-
xkitroueHHoM [T Ha 3Tane uzmepenus, Br;

ENRpy — u30bITOYHasi OTHOCHUTENbHAsA mrymoBas Temmepartypa (MOLLT) ',
HCIOJIB3YEMOI'0 Ha 3TANe U3MEPEHUS, OTH.E/I.

KII 1Y Gyy B oTH.en1. paccuuThIBaeTCs 1Mo popMyie

Pliggn—Tppikn ENRy

Gyy = - ATT, (14.14)

MUy kan—TWepiknkan ENRy
rie  ATT — ycraHOBJICHHOE 3HaUCHHE ocllabiaeHus arTeHroaropa IT4, otH. ex.

B cBorwo ouepenp npenenbHble 3Ha4YEHUA Fyy 1, Gyy; ¥ ENRy , ipu yclioBUM
ydeTa pe3yabTaToOB dTala KaTuOPOBKHU CBSI3aHBI CISAYIONTAM COOTHOIIICHUEM

Py h[BT]
k-[x/K]-To[K]-B[T'u]-Guy n[oTr.en]

Fyy q[oTH.€M.] & — ENRy ,[oTH.ex.], (14.15)

rae Py, — Touka cxkartus mrymMoBOro npueMHuka X5SM; Kak nmpaBuiio, Ha IIyMOBOM
curraie Py = 10 - 1g(Py, n[Bt]/(k - [Ix/K] - Ty[K] - B[T'i])) = 45 + 65 nb.
st P,y = 55 [ab] nmocnennee BerumtaemMoe ENR)y , HaYMHAeT BHOCHUTH 3a-
METHBIN BKJaA Jumib npu Guy, = 35 1b st ENRy , = 15 n1b, wmm npu Gyy , =
45 nb nna ENRy, = 6 ab. T.e., 3a4acTyro, Ha TMPaKTHKE MOYKHO ITOJIb30BATHCS
YIPOILEHHBIM BBIPAXKEHUEM
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Fyy n[#B] + Gyy [0B] = 55 [1B]. (14.16)

A.4 Pexxum «MeToj IBYX OTCUETOB)

Meton nByx oTcu€roB (pexkxum «MeToJ JBYX OTCYETOBY) MpeaHA3HAUYEH, KaK
npaBuiio, s ucnonb3oBanusi ¢ HI'I (kak mpaBuiio a30THBIX), MPU 3TOM (DYHKIIHIO
«ropsiYero» MCTOYHUKA BBIMOJHSET coriiacoBanHas Harpys3ka (CH) mpu xomHaTHOM
temreparype. Bo3moxkno ucnons3oBanue 1l npyrux TUIIOB, HampuMep TBEPHO-
TebHBIX. B OCHOBY pabOThI 3TOTO peXUMa TaKKe MOJOXKEHO u3Mepenue nuddepen-
nuanbHoro KII mo merony Y-daktopa, ocHOBHOE oTiiMuue OT «MomyiasiiiuOHHBIN
MeToa» B TOM, yTo ynpasienue ['lLl, T.e. ympaBieHre nogadyen mIyMOBOrO CHUTHaja
OT «TOPSAYET0» WIIU «XOJOJHOI'0» UCTOYHUKOB, OCYIIECTBISAETCS HE aBTOMAaTUYECKH,
a BPYYHYIO.

B naHHOM pexuMe Takke MpeayCMOTPEHBI 3TAIl MOJIb30BATEIBCKONW KaTuOpOB-
KM U 3Tall U3MEPEHHUSI; C OTIIMYUEM B TOM, UTO KaXbIM 3TAll B CBOKO OUEPE/lb TAKKE
paszensoTes Ha ABa nojdTana: 1) cHavana Ha BXoJ XSM (unu MUY, B 3aBUCHMOCTH
oT »Tana uzmepenus) noaxiatodaercss CH, a Beixog MY (aiis aTana usmepenus) npu-
coequnsieTcs Ko Bxoay «=9 CBU» X5M; 2) nanee ko Bxoay X5M (wiu UY) moaco-
equnasiercss HI'LLL, a Beixon MY (ans stama u3MepeHus) TakKe MPUCOSAUHIETCS KO
Bxoay «=9J CBUY» X5M.

B stom pexume nipu pacuere KU u KII 1Y ucnons3ytores Te ke GopMyiibl,
4TO U B pexuMe «MonynsunoHHbii Metoy. [Ipu ncnons3oBanum HI'LI pesynbraTt
M3MEpeHui ObIBaeT yJ00Hee O0TOOpakaTh B BHUJAE IIYMOBBIX TeMIepaTyp, moJydae-
MbIX U3 Qopmyn (14.12), a ne yepez KII. B 3aBucuMocTi OT TUNa UCHOIB3YEMOTO

[l (Hu3KOTeMIepaTypHbIi min TBeproTenbHbii) mox T'°F u T monmmarorcs

pasubie Benu. Ecnu ucnons3yercs HI'I, To B kauecTBe Thot HCIIOJIB3YETCS TEMIIE-

paTypa COrJacOBaHHOM HarpyskH, T.€. TEMIIEpaTypa OKPY’KaroIIEeH cpeapl, a B Kaye-
crBe T ncmoms3yercst Temmeparypa XONOZHOTO HMCTOYHHKA, BBOAMMAS Hepes

MyHKT ri1aBHOTO MeHio «Ilapamerprl > Temneparypa X0JI0AHOTO HCTOUYHUKAY.

© B 110 Graphit sepcuu 2.2rc6 (cepmuuyuposana ona X5M-18), a maxoice &
bosnee pannux eepcusx, oonywera owuoxa: npu uzmepenuu KIII ¢ ob 6 peocu-
me «Memoo 08yx omcuemosy Ha 3kpane omoopadxcaemcs eeauvuna 10-1g(T,

[K]) emecmo 10-lg(F,, [omn.ed.]). Taxoce 6 smoii epcuu 3man noiv308a-

MenbCKOU Kanubpoexu He npedycmomper, m.e. npeononazaemcs, ymo KII 1Y
00./19icHO Obimb He menee 20 OB (m.x. npu 3mom Ycro8uu yiem noib308amelv-
CKOU KAMUOPOBKU NPAKMUYECKU He 8IUsiem HA Pe3yIbmam U3MepeHull).
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A.S Pexxum «I'pagyupoBka reHepaTopoB LIyMa

Pexxum «I'pagyupoBKa T'€HEpATOPOB IIyMa» IO3BOJSICT MPOBOAUTH Tpaayu-
poBky I'lll. B aTOM pexxume uaMepeHue, Kak U B MPEIbIIYIIUX METOAaX, TPOBOIUTCS
B J1Ba 7Tamna. Ha mepBom stame ko Bxoay «=29 CBU» X5M npucoeauHseTcs: 3TaloH-
Hbii [T, Ha BTOpOM 3Tane — uccnexyemsiit 'L

@ [na nonyuenus bonee mounvix pezynomamos 2padyuposKu Mecho percuma
«I padyuposka cenepamopos wiyma» pexomeHoyemcs npuoopecmu cneyudaiv-
Hylo npocpammuyio onyuio «I'PIl», a maxoice nuyen3uio Ha ucnoivb3osanue
cneyuanbHou uHcmpykyuu no epadyuposke I'l11.

WcXoHBIMU JTaHHBIMU IS BBIYMCIICHUMN SIBJISIIOTCS BBEJICHHBIC 3HAYCHHS
ENRyt (6epéTcs M3 CBUICTENBCTBA O MOBEPKE WU cepTU(dUKaTa KATHMOPOBKM) IS
sranonnoro 'l Pacuer MOILUT wuccnexyemoro I'IIl ENR'yy B OTH. €. IPOU3BO-
nuTes 1o popmyie

le/ly _Fm]/ly
ENR'yy = ENRyp ST S
F]-HBKJI_F]-HBMKJI

(14.17)

rne  ENRyp — UOLUT sranonnoro ', oTH. ex.;
Y u WY — u3sMepeHHbIe YPOBHH BBIXOJHOH MOIIHOCTH HCCIETYEMOTO
I'II cOOTBETCTBEHHO BO BKJIIOUEHHOM M BBIKJIIFOUEHHOM COCTOSIHUAX, MBT;

FLHEEH u 'l — u3MepeHHble YPOBHH BBIXOJHONW MOIIHOCTH 3TaJOHHOTO
I'II cooTBETCTBEHHO BO BKJIIOUEHHOM M BBIKJIIOUSHHOM COCTOSIHUAX, MBT.

A.6 U3mepeHusi ¢ mpeodpa3oBaHUEM YaCTOTHI

[Tpu um3MepeHun napaMeTpoB mpeoOpazoBaTesiell 4acTOT NpeoOpa3oBaHHbIE
4acTOThI, 0TOOpakaeMble Ha JuarpaMMme, pacCUUThIBAIOTCS MO (hopMynam:
JUTSl BEPXHETO reTepoinHa (3HaK «—» TOBOPUT 00 MHBEPCUHU CIIEKTPA)

fru = = — 1) (14.18)

rae  frny — npeoOpa3oBaHHbBIE YacTOTHI Ha Bbixoze Y

f» — 4acToTa reTeporuHa, UCIoJIb3yeMOoro coBMecTHO ¢ Y
fc —uacToTa cursHana Ha Bxone NVY;
JUISl HUYKHETO TETEpOArHA
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Hpuaoxenune b
(cmpaBo4HOe)
KparTkas Teopusi mo usmMepeHur0 KO3 (puiuueHTa myma

OfHUM W3 OCHOBHBIX TpeOOBaHUMU, MPEABSIBISIEMBIX K MPUEMHBIM YCTpPOU-
CTBaM anmnaparypbl CBSI3U U HABUTALlUH, SIBJIIETCS CIOCOOHOCTh NMpHEMa CIadbIX CHUT-
HaJIOB.

[IprunHON W3MEpPEHHs IIyMOBBIX CBOMCTB SIBJSIETCS CTPEMIIEHUE K MUHUMU3a-
MU IIYMOB NPUEMHBIX cucTeM. OIHUM W3 pelIeHUH MpoOJIeMbl MOBBIIIEHUS YYB-
CTBUTEJIBHOCTH SIBJISIETCS YBEITUYEHUE MOIIHOCTH BXOAHOTO CUTHANIA. DTO BO3MOXKHO
aM00 MpU YBEJIMYEHUH MOUIHOCTH NEPENAolIeld CTaHIMU WM MPH yBEIUYECHHH
MOIITHOCTH, BBIIEIISIEMON MPUEMHON aHTEHHOM, KOTOPOE B OOIIIEM CITy4ae BO3MOXKHO
IIPY YBEJIIMYEHUU €€ anepTypsl, YTO, B KOHEUHOM CUETE, UMEET OTPAHUYEHUS C IKO-
HOMMYECKON TOUKH 3PEHUS WM C TOUYKH 3pEHUS] 0O0CHOBAHHOCTH TEXHUYECKOTO pe-
menus. Jpyrum, Gojee MmpUeMIIEMbIM, BapHUaHTOM SIBJIAETCS MUHUMM3ALUS ILIyMa
351IeMEHTOB (0J10K0B) MpUEMHBIX cucTeM. K QakxTopam, KOTOpble OrpaHUYUBAIOT HX
YyBCTBUTEIBHOCTh, OTHOCATCS COOCTBEHHbIE IIyMbl. /{151 HOpMUpPOBaHUS YPOBHS
COOCTBEHHBIX IIIYMOB IPUEMHBIX YCTPOICTB U OTJENbHBIX Y3JI0B U OJIOKOB IPUMEHS-
ercs nonsitue KIII.

KIII (F) npuéMHOTO YCTPOHCTBA WIIH JFOOOT0 YETHIPEXIIOMIOCHUKA OTPEICIIs-
etcs no popmyie:

_Si/N; _Ng+G-N;
_SO/NO_ GNl

F (b.1)

rae S;/N; — oTHOIIeHHEe CUTHAJ/IyM Ha Bxoje 1Y

So/ Ny — OTHOIIIEHHE CUTHAJI/IIIYM Ha BBIXO/IE;

G — cornacoBanHblil KII uccienyeMoro ycTpoiicTsa;

N, — 11yM, BHOCUMBIN UCCIIEYEMBIM YCTPOUCTBOM.
Takum obpazom, KIII xapakTepu3yeT yxyalleHHe OTHOIIEHHS] CUTHAII/IIIYM TP MTPO-
xoxnennn yepes Y (pucynok b.1).

KII B neunbenax (NF) paccunuTbiBaeTcs o Gpopmyrie:

NF =10 - 1g(F) (5.2)

KII He 3aBUCUT OT YpOBHSI BXOJHOT'O CHUTHAJa, @ HEMOCPEACTBEHHO SIBISETCS
XapaKTEPUCTUKOU UCCIENYEMOTO YCTPOUCTBA.

N eanbHblil yCUIIUTENb — 3TO YCTPOMCTBO, KOTOPOE YCUJIMBAET IIIyM COBMECT-
HO C CUTHAQJIOM M COXpAaHSAET IPHU 3TOM OTHOILIEHHWE CUTHAJI/IIYM Ha BXOJI€ U BBIXOJIE
OJMHAKOBBIM. PeanbHbIli yCUINTENb BHOCUT IIIYyM, BBI3BIBAEMBIM OTIACIBHBIMU €TO
KOMIIOHEHTaMH, YTO MPUBOJUT K YXYIUICHUIO OTHOIIECHHUSI CUTHAJ/IIyM.

Teopus nsmepenus Kl npumennma k cucremam, KOTOpBIE, 110 KpalHEN MEPE,
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UMEIOT OIMH BXOJ U OJMH BBIXOJ (YETBIPEXIIONIOCHUKH), U HE PACHPOCTPAHSAETCS Ha
JBYXIIOJIIOCHUKH, TAKUE KaK Harpy3kd WM reHeparopbl. KauecTBo reHepaTopoB xa-
paKTEepU3yeTCss OTHOLIEHUEM YPOBHS HECYIIEH K IIyMYy WIH CIEKTPAIBbHON MJIOTHO-
CTBIO MOIIHOCTH IIyma (CHEKTpaldbHOW 4HUCTOTOM). CMecHuTenu, SBISAIOIIMECS IIe-
CTUIIOJIFOCHUKAaMH, MOYKHO PAaCCMaTPUBaTh U KaK YETHIPEXIIOIFOCHUKH C TOJKIIOYEH-
HBbIM BHYTPEHHHUM WJIM BHEIIHUM T'€TEPOAHUHOM.
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Pucynok b.1 — [Ipumep, WITIOCTpUPYIOIIUI YXYAILLIEHHE OTHOIIEHUS CUTHAJ/IIIYM B
pe3yabpTaTe 100aBJIEHUSI COOCTBEHHOIO IIyMa IPUEMHO-YCUIMTEIBLHOTO YCTPOICTBA

[Iym, paccMaTtpuBaeMblii B IPOLIECCE M3MEPEHUM, MPECTaBsieT coO0M Cily-
yaliHble (PIyKTyallu, BO3HUKAIOIUMH B AJIEKTPUUYECKUX YCTPOMCTBAX.

OnHuM W3 Pa3HOBUAHOCTEW BXOJHOTO IIyMa SIBJISIETCS TEIIOBOW, KOTOPBIN
BO3HHMKAET B IMPOBOJHUKAX Ojarofaps XaoTHUYECKOMY JBIKEHUIO 3apsiKEHHBIX 4Ya-
CTHUL], KOTOPOE HE 3aBUCUT OT BEJIMYMHBI IMPOTEKAIOLIET0 MTOCTOSHHOTO TOKA U IIPHU-
noxxenHnou DJ1C.

HaiikBuCT Ha OCHOBE TEPMOAMHAMUYECKOTO aHANIM3a MoKa3al, uyTo AuddepeH-
AAJIbHOE 3HAYEHUE CPEIHEro KBajpaTa AeHCTBYIONIEH BenuuuHbl mrymoBoil D/C B
moJioce 4acToT df Ha conpoTuBiaeHUU R mipu Temneparype T

de2=4-k-T-R-p(f)df, (B.3)
ef=4-k-T-[FR(P)-p(Hdf, (5.4)

hf (WM -
rae p(f) = o (ekT — 1) ~ 1;
h — nocrosanas Ilnanka;
k — nmocrosnHas boibiimana;
T — abGcomoTHas Temiieparypa, K;
R = R(f) — akTuBHas COCTaBISIONIAs COMMPOTUBICHUS, OM;
F —4acrota, I'l;
f1 ¥ f, — TpPaHWYHBIE YaCTOTHI AaHAJTU3UPYEMOTO JTHAITa30HA.
st wactot ke 100 [T, T = 290 K, 0,992 < p(f) < 1:
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e2=4-k-R-T-(f, —f,) = 4kRTB. (b.5)

HomunanpHas MomHocTs P, BT (unu [[/c), HCTOYHMKA TEIJIOBBIX IITYMOB
Ha KOMIUIEKCHO-COIPSKEHHON HArpys3Ke:

52
Paow = = kTB. (b.6)

®opmyna (b.6) apnserca dyHaaMeHTaNBHOM, UMEET OOIUI XapaKkTep U ompe-
JeNIeT 3aKOH IMepeaayd IIyMOBOW MOIIHOCTH B Harpy3Ky IPH YCJIOBHH COTJIaCOBa-
Hus. VI3 3T0# (hopMynbl MOKHO cienaTh 3aKIOYeHHE, 9YTO HOMHHAIBHAS ITyMOBas
MOIITHOCThH TETUIOBOTO HCTOYHUKA:

* HE 3aBHUCHUT OT BEJIMYMHBI BHYTPEHHETO CONPOTUBIICHUS UICTOYHHKA,

* HE 3aBHCHUT OT BEJIMYMHBI IPOTEKAIOLIETO ITOCTOSIHHOTO TOKA;

* ompeensieTcs JUIb abCoTTHON TemrepaTypoit T u paccMaTpuBaeMoit
ITOJIOCOM 4acToT B.

(bopmyna cipaBeyIMBa JIMIIb 1J11 ICTOYHUKOB C pAaBHOMEPHBIM B MpejiesiaX MOJIOCHI
B 4acTOTHBIM CHEKTPOM M MPHU MOCTOSIHHBIX CONMPOTHUBJICHUAX UCTOYHUKA CHUTHAJA U
Harpy3K B TOM K€ MOJIOCE).

CrnexTp TemioBoro nryma 06JiM30k K paHomepHomy B nipenenax CBY nuamnaso-
Ha. [/I[poOoBoil 1mIyM BbI3bIBaeTCS 3(PPEKTOM KBAHTOBAHUSA SJIEKTPUYECKOIO TOKA.
Cy1iecTBYIOT U ApYTrUe SBJICHHS, CBSI3aHHbBIE C KBAHTOBAHUEM, KOTOPbIE MPOU3BOIAT
IyM 1noAoOHbIN po6oBoMy. K mpumepy, reHepanus 1 peKOMOUHALMS Hapbl AJIEK-
TPOH/JBIPKA WM JEJIEHNUE IMUTTEPHOTO TOKA MEXy 0a30H U KOJUIEKTOPOM.

EcTh MHOTO NpUYMH, BBI3BIBAIONIMX IIYM, B JJIEKTpUUYECKUX 1ensx. Coueranue
Bcex 2 pexToB popMUpoBaHUS ITyMa YaCTO pacCMaTPUBAETCS MO OOIIMM Ha3BaHU-
€M — TEIUIOBOM IIyM.

J1o cux Mop CyIIECTBYIOT CEpbE3HBIE NMPAKTHUYECKUE TPYIAHOCTH, CBSI3aHHBIE C
MOMNBITKOW TMOJOXKUTh B OCHOBY M3MEpeHUl HemocpeAcTBeHHO ypaBHeHnue (b.1). B
YaCTHOCTHU, HE TaK MPOCTO U3MEPUTH C BBICOKOM TOYHOCTBIO COCTABIISAIONLYIO P deK-
THUBHOW IIMPHUHBI NOJOCHI 4acTOT B u cormacoBanHoro KII G. OnauM u3 anerepHa-
TUBHBIX MeTo0B n3mepenuit KIII, kotopslii peanuszosan B [10, sBisgeTcs Moy siu-
OHHBII METOJl, OCHOBAaHHBIM HA U3MEPEHUHN OTHOLIEHUS MOIIHOCTH IIyMOB, COOTBET-
CTBYIOILIMX JIBYM Pa3JIUYHBIM TEMIIEpaTypaM UCTOYHUKA. [[puHuMn naMepenus npea-
cTaBjeH Ha pucyHke b.2.

[Tpu stom KIII Beuucnsiercs mo ¢popmyiie:

N
F=1+—F
STy’ (B.7)
rae S = kGB — kpyTu3Ha XapaKTePUCTUKH.
Ucrounnku mryma (I'I), obecneunBaromue paboTy mpHu IBYX pa3HBIX TeMIIe-
paTypax (BKIIOYEHHOE U BBIKIIFOUEHHOE COCTOSIHUE), TOJKHBI UMETh KaJIMOPOBAaHHBIIHI
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YPOBEHb BBIXOJJHON MOIIHOCTH, XapaKTEPU3YIOMUNCSI U30BITOUHON OTHOCUTEIBHOU
IIyMOBOH TeMmmepaTypoil (B MEXIYHApOJHOHW JHTeparype — €eXCess noise ratio
(ENR)). 3nauenns MOUIT (ENR) B 3aBUCHMOCTH OT YacTOTHI ykaszbiBatotcs Ha ['111
(1100 TTOCTABISAIOTCS HA JKECTKOM HOCHUTENE WM MPOMKUCHIBAIOT B JJOKYMEHTAITUN Ha
Hero); Beipakenue mia MOLIT, nb, umeer Bun

ENR =10 -1g (),

0

(b.8)

rae Tp, — TemnepaTypa «rops4ero» UCTOYHHKA, K;
T, — TemmepaTypa «XOJIOAHOT0» UCTOYHHKA, K;
T = 290 K — crangaptHas Temieparypa, K.

Houmunanbuan |
8bixoOHan
MOWHOCTIE
wiyma, Brm

kpymusna = kGB

N,

}_'.' Tfll TJ'

Temnepamypa ucmognuxa, K

. d

Pucynox b.2 — IIpunnun usmepenust KII

JIns onmcaHus IIyMOBBIX XapaKTEPUCTUK YCTPOMCTB MHOTIA UCIOJIB3YIOT I10-
HATHE «IKBHUBaJICHTHAs 1rymoBas Temmeparypa» (T,, pucyHok b.2). T, onpenensercs
KaK TemIeparypa 3TajoHa (4€pHOro Tejaa WM COIVIACOBAHHOW HArpy3KH), MPU KOTO-
POl MOLTHOCTH €ro M3JIy4YEeHHs B paboyeM AHuana3zoHe YacTOT paBHA MOIIHOCTH COO-
CTBEHHBIX LIYMOB uccienyemoro ycrpoiictBa. KII, oTH. en., u SKkBUBaJleHTHas 1LIy-
MOBas Temrieparypa, K, cBsi3aHbl cIeayronmM COOTHOILIEHUEM:

Te
F=1+ T_o' (5.9)

OKBHUBAJICHTHAsl IIyMOBas TeMIlepaTypa HaumbOojee 4acTo HCIOJIb3yeTcs st
onucanus cucteM ¢ Hu3kuM KIII, mockoiapky mMeeT B ATOM Jauana3oHe OOJbIIYIO
paspemarnryro crnocooHocts. s cpaBHenuss B Tabmuie b.l mpuBeneHsl HU3KHE
3HayeHus Kl u cooTBeTCTBYyIONME UM 3HAYEHUs DKBUBAJICHTHOM IIIYMOBOW TemIle-

paTypsl.

Tadonuuab.l - Conocrasnenne KU u nrymMoBo# Temneparypsl

NF, 1B F T,, K

0,5 1,122 354
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0,6 1,148 43,0
0,7 1,175 50,7
0,8 1,202 58,7
0,9 1,230 66,8
1,0 1,259 75,1
1,1 1,288 83,6
1,2 1,318 92,3
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Hpuaoxenune B
(cmpaBo4HOe)
O030p pakTOpOB, BIAMSIOIIAX HA MOTPEITHOCTh U3MEPEHU

B.1 O0umue cBegenus o norpemHocTsax usmepennin KIII

[TorpemuocTr X5M 10 3aKOHOMEPHOCTSIM TPOSIBJICHHSI MOXXHO Pa3Je/IUTh Ha
CJICYIOIINE TPYIIITHL:

a) [TorpemrHoCTH, OOYCJIOBIEHHBIE TEMIIEPATYPHBIM W Jp. aperipom (MoryT
OBITh KaK CITyJailHBIMHU, TaK ¥ CHCTEMATHUYCCKUMH );

0) Ciyyaitnble MOrpeHOCTH: GIYKTYallUuu U Jp.

B) CucteMaTH4eCKHe MOTPEITHOCTH:

* HHCTpyMeEHTaIbHBIE,;
* MeTtoanueckue.

[TorpemnocTu, 00YCIOBICHHBIE TEMIIEPATyPHBIM JIpei(oM mapamMeTpoB K-
TPOHHBIX KOMIIOHEHTOB, B OOIIEM cilydae HEYCTpaHUMbl. YTOOBI CHU3UThH UX BIIMS-
HUE, PEKOMEHAYETCs MPOrpeBaTh anmnapaTypy nepe KaauOpoBKON U U3MEPEHUSIMH.

[TorpemHocT COEUHEHH OOYCIIOBJICHBI XapaKTePUCTUKAMU KOHTAKTOB B
Pa3bEMHBIX COENUHEHUAX. [IorpemHOCTH COeAMHEHUS U3MEHSAIOTCS OT MOAKIIFOUEHUS
K MOAKIIFOUEHUIO, IO3TOMY MX YaCTO OTHOCST K ciay4dailHbIM. ClieyeT 3aMEeTUTh, YTO
4acTh COCJIMHEHUN HE M3MEHSIOT CBOMX MapaMeTpoB (HE pa3MBIKAIOTCS) B MPOMeE-
KYTKE BPEMEHH OT Haydajia KaTUOPOBKU U JI0 TIPOBEJICHUS U3MEPEHUH, a 3HAYUT, MO-
ryT ObITh YUTECHBI Mpu KanuOpoBke. Hampumep, coenunenue kadenss CBY u uzmepu-
TEJIBHOTO NOPTa BHOCUT B TPAKT HEKOTOPYIO HEOJHOPOAHOCTH, KOTOpass KOMIICHCH-
pyeTCsl KaTMOPOBKOIA.

Brnusitnue cobctBenHoro myma XSM. J[s UCKITIOUEHUSI 3THUX COCTABIISIFOLTUX
HE00X0IMMa TMOJIb30BaTeNIbCKasl KATMOPOBKA U €€ MPUMEHEHUE K pe3ybTaTaM U3Me-
penuii (koppekiusi). TemM He MeHee, JaxKe MOociie KOPPEKIUU, OCTAIOTCS HEUCKITIO-
YEHHBIE CUCTEMATUYECKHUE COCTABIISIIOIINE TTOTPEIIHOCTH.

Hpyras coctapisitoiasi CiydallHbIX MOTPENTHOCTENH 00YCIIOBIIEHA IIIyMaMHU Te-
HepaTopa, npuémuuka, ALl u 1pyrux KOMNOHEHTOB. BiausiHue mryMoB MOXET ObITh
CHUKEHO YCPEIHEHHEM WJIM BHIOOpOM 0OoJiee y3KOW MOJIOCH (QMIIbTPa MPOMEKYTOU-
HOW YacCTOTHL.

[Tox HHCTpYMEHTANBHBIMHU COCTABJISIOIIMMHU NOTPEIIHOCTH 3A€Ch MIOHUMAKOTCS
MOTPEIIHOCTH, CBA3AHHBIE C HEOMPEIEIICHHOCThIO MapaMeTpoB caMoro X5M (Henu-
HEWUHOCTH aMIUIUTYIHOW XapaKTEePUCTUKH U T.IL.).

Hrtorosyrw norpemnocts u3Mepenu KII nociie koppekunn MOXHO OLICHUTH
o hopmynam B HacTositieMm PD (cm. Ipunoxenwue I).
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B.2 ®akTopsbl, BJAUAIOLIINE HA NOTPEIIHOCTD

B Ta6muie B.1 npuBeaeHbl BO3MOXHBIE TPUYHHBI BOZHUKHOBEHUS MOTPEIIHO-
creit uamepenust KII v myTtu ux yctpaHeHus.

Tao6numa B.1— YcrpanuMple HCTOYHUKHI TOTPEITHOCTH

HazBanune

OHI/ICElHHC, PCKOMCHIAAIINN

Hcnoap3oBaHue 3a-
TPSA3HEHHBIX WX MO-
BPEKJICHHBIX COEIU-

HUTEJIEN U TIEPEXOJ0B

3nauenus MOUIT (ENR) npuBOIATCS HEMOCPE-
CTBEHHO i BbIXogHOTO pasbema ['. Ilepexoasr Moryt
BHOCHUTbH JOTOJHUTEIbHBIEC MOTEPU WM YXYALIATh COTJIa-
COBaHUE TPAKTa, YTO YBEIMYMUBAECT OOIIYIO MOrPEIIHOCTh
u3MepeHuil. Ecnu npuMeHeHue mnepexojioB 00s3aTelbHO,
TO TpeOyeTcsl yYUThIBaTh MOTEPHU, KOTOPHIE OHU BHOCHT.

Jlaxxe crmaboe 3arpsi3HEHHE COCAUHUTENECH WU Ie-
PEX0JIOB MOXKET YXYJIIUTh KOHTAKT U MOBJIMATH HA MPO-
XOXKJICHUE B U3MEPUTENBHBIN TPaKT MOOOYHBIX KOjeOa-
HUM.

He cnenyeT ucnosib30BaTh NEPEeXobl, ¢ 3arps3HEH-
HBIM COCIMHUTEJIEM HWJIM MOBPEXKEHA TOBEPXHOCTh BHYT-
PEHHET0 WJIM BHEIIHETO MPOBOIHUKA

BJIGKTpOMaFHHTHa}I
BOCIIPUUMYHUBOCTD

JIroObie moOouHbIe (Mapa3uTHBIE) KoJieOaHUs, BHO-
CUMBIE B CHCTEMY, BOCIPUHUMAIOTCS KaK MOIIHOCTH IIIy-
Ma HCCIEAYyEeMOro YCTPOMCTBA, YTO MPUBOAUT K MOTPEII-
HOCTH TIO aMIUTUTy/ie. B KadecTBe MCTOYHUKOB Mapa3uT-
HBIX KOJEOAHW MOTYT BBICTYNaTh: JIFOMUHECIICHTHBIE
JaMIIbI, COCEAHUE TPUOOPHI, MECTHOE TEIICBUICHHUE M pa-
JTUOBEIIaHNe, 0a30BbIC CTAHIIMK COTOBOW TelehOHUH U
TIpyTHE.

Jlnst yMeHblIeHus JaHHOTO 3(P¢eKkTa He0oOXOANUMO:
IPOBEPATHh YUCTOTY U UCIPABHOCTH Pa3beMOB MIPUMEHSIC-
MBIX COCIUHUTENICH WIH TIEPEX0JI0B; MCIOIb30BaTh PE3b-
6oBbie coenunutenu (k mpumepy, BNC coenunurenu
OUYEHb YYBCTBUTEIBHBI K MOOOYHBIM KOJICOAHUSIM); TIPH-
MEHATHh KaOeJIM ¢ ABOMHON M30JAIHEN, 3a3eMIISITh XSM;
IPOBOJIUTH U3MEPEHHUS B SKPAHHUPOBAHHON KOMHATE
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«BKJIIOYCHHOM» H
«BBIKJIIFOYCHHOM)» CO-
CTOAHHUAX

Ha3Banue OnucaHue, peKOMEHIALNH
N3menenne KCBH Bo B nmponecce nzmepenun 'l aBTomaTtnyecku BKItO-

YaeTCsl M BBIKITIOYACTCS, 3TO MPUBOJNT K U3MEHEHHIO €TO
BbIX0HOTO MMNenanca (1.e. KCBH), kotopoe oTpakaercs
Ha COTJIACOBAHHH C UCCIICTyEMbIM YCTPOHCTBOM.

Jns ymeHbIieHuss 3TOro 3¢ ¢deKTa MPUMEHSIIOTCS
uctounuku myma ¢ manoit MOIIT (ENR < 10 nb), T.x. y
HUX Ha BBIXOJIe, KaK MPABHIIO, YCTAHOBJICH aTTCHIOATOP;
OHHM OTPAaHWYMBAIOT M3MCHEHMs Kod(ddummeHTa otpaxe-
HUS TIPU BKIIFOUCHUH/BBIKITIOYCHUT

@nyKTyauuu u3me-
PEHHBIX JaHHBIX

JIro6bie n3mepenus KIII conpoBokaar0TCss HEKOTO-
POl HeCTaOUITLHOCTBIO PE3yJIbTaTa U3MEPEHHUS, CBI3aHHOU
CO CIIy4YallHOM NPUPOJOW LIYMOBOTO CUrHaya. Pe3ynpru-
pyrolas IMOBTOPAOIIAsACS MOTPEIIHOCTh U3MEPEHUM SIB-
nsercs ¢pynkuueit: K u KIT 1Y, UOLIT (ENR) T'l,
IIOJIOCHI TIPOIYCKAaHUsSI U3MEPUTENS M CTENEHU YCpPEIHE-
Hus. [Tockonbky mapamerpsl 1Y u 'Ll 00br4HO HE MOTYT
OBITb M3MEHEHBI, TO 3TOT 3PPEKT MUHUMHU3UPYETCA MPHU
MOMOIIM BbIOOpPA COOTBETCTBYIOIICH MOJIOCHI MPOITyCKa-
HUSI U CTENEHN ycpeaHeHus XSM.

Br16op uncna ycpenHeHH W ONTUMAabHON MIUPH-
HBI [10JIOCHI IIPOITYCKaHUA:
- BblOEpeTe 4MCIOo (CTENEeHb) YCPEIHEHHUM, COOTBETCTBY-
Iollee MUHUMaJIbHOMY pa30pocy M3MEpPEHHBIX JaHHBIX
WIN B COOTBETCTBUM CO CKOPOCTBIO IIPOBEACHUS U3MEpe-
HUM;
- HCMOJIB3YUTE MOJIOCY MpoItyckanusg X5SM, He mpeBblia-
IOIYIO TTOJIOCY mponyckanus MY
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Ha3zBanue

Onucanue, peKOMEHJAlUN

OrpaHnyeHHas mosuoca
IPOITYCKAHMSI HCCIIE-
JyEMOT0 YCTpOHCTBa

OcHoBHOe mnpeanosiokeHue npu wm3mepennn KII
3aKJIIOYaeTCs B TOM, YTOOBI aMIUIMTYAHO-4aCTOTHAs Xa-
PaKTEpUCTUKA MCCIIEyEMOT0 YCTPOMCTBA OblJIa TOCTOSH-
Ha B IpeJeax MoJ0Chl MPOIyCKaHus U3MepuTes. Takum
o0pa3oM, Mpu aHaIU3€e Y3KOMOJIOCHBIX CUCTEM HEOOXOIu-
MO COOTBETCTBEHHO YMEHBIIATh MOJIOCY MPOIYCKaHUs
X5M.

Ecnu monoca nporyckaHus HCCIENYEMOr0 yCTPOM-
cTBa OyJeT MEHbIIE IOJOCHl Mponyckanus X5SM, 3To
NPUBEAET K BO3HUKHOBEHUIO MOTPEIIHOCTH W3MEPEHHUS
KII, uyro ckaxerca Ha Koppekuuu codctBeHHoro KIII
X5M. TlorpemHocTh OyJeT HE3HAYUTEIBbHOW, €CJIU BBI-
MTOJIHAETCS CIIEIYIOIIEE YCIOBHUE:

G > 10 -18(BcaL/BuEeas)
rae G — KII uccnexyemoro ycrpoiictBa; By, — monoca

MPOMYCKaHUsI U3MepUTENsl (MpU BHIIOJIHEHUU Ka-

JTUOPOBKHU); Bpas — MOJ0CA MPOITYCKAHUS CUCTEMBI

«HUCCIIEyEMOE YCTPOUCTBO — XSM).

[Ipn wm3mepenusax KII mnosBiastoTcs AOCTATOYHO
Oonpie QIyKTyanuu pesyiabTaTa U3MEpPEHUH, MO3ITOMY,
TEOPETUUECKH, BpeMsi, TpeOyeMoe AJisl ONpEeNeNIeHusl uc-
TUHHOTO CPEJHEr0 3HAYEHUs LIyMa, CTPEMHTCS K OecKo-
HEYHOCTH.
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Ha3zBanue

Onucanue, peKOMEHJAlUN

Ha mnpakTuke ycpegHeHHWE HW3MEPEHHBIX JaHHBIX
BBIITOJTHACTCSA 32 ONPEACIICHHBIM MPOMEKYTOK BPEMEHHU.
[ToaToMy pasHHMIAa MEXIYy HW3MEPEHHBIM YCPEIHEHHBIM
3HaYEHUEM U UCTUHHBIM CpPeIHUM OyAeT QIIyKTyHpOBaTh.
Jlia ymeHblieHus 3Toro 3¢ ¢ekra HeoOX0UMO YBEIUYUTh
au00 4YHCIIO YCPEOHEHWH, JIMOO TOJOCy MpPOIyCKaHUs
¢unbrpa IIY, Tak Kak B 3TOM ciyyae Ooubliee KoJnde-
CTBO KOMIIOHEHT IllymMa 3a €IUHUI]y BpEMEHU OydeT
ycpeaHeHo; xotd B oOuiem ciydae KII He 3aBucHUT OT 1no-
J0CHI porryckanus X5M, a aBnsercss QyHKIUEH 9acTOTHI.
[Ipy ymMeHbLIEHUU MOJIOCHI MPOITYCKAaHUs TpeOyeTcsl yBe-
JUYHUTH YUCIIO YCPEIHEHUM, YTOOBI MOIPEIIHOCTh U3MEPE-
HAW He Bo3pocna. IIpu yBenmmueHnn ymucna ycpeaHEHUU
IOIPEIIHOCTh YMEHBIIAETCSA, 3TO NMPUBOIUT K 3aMelie-
HUIO BPEMEHH M3MEPEHUH, MO3TOMY HEOOXOAUM KOMIIPO-
MHUCC MEXAY CKOpPOCTBIO MPOBENEHUS U TpeOyemon Tod-
HOCTHIO M3MepeHUi. OOBIYHO PEKOMEHYETCS TPOBOIAUTH
U3MEPEHUs Ha MAKCUMAJIBHO BO3MOKHOM I10JIOCE IPOILYC-
KaHUs, KOTOpas B CBOIO Odepelb JOJKHA ObITh MEHBIIE
II0JIOCHI ITPOITYCKAHHUsI UCCIIENYEMOI0 YCTPOMCTBA.
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Ha3Banue OnucaHue, peKOMEHIALNH
[IpeoOpazoBarenu va- 1) HeobxoauMo ompenenuTs Kakyro U3 OOKOBBIX
CTOTBI nosioc (HBII — HuxkuHsaa OokoBas nonoca, BBII — BepxHsis

OokoBasi mosioca) TpeOyeTcsi aHaJIU3UPOBaTh B IMPOIECCE

U3MEPEHUM.
Hamepaeman Terepomm
HACTOTA l
¢ Yacrorusie XApaKTepHCTH
T = ' HCCIRIyeMoro yerpoficTea HEIT BEII

M IBMEepHT e Bt

Ilepenor wactore ma ITH

Tyl
v
il

bl
0 Yactora

[TpeoOpa3oBareny 4acTOThI, TAKUE KaK MPUEMHUKH
(KOHBEPTOpBI) U CMECHUTEIH, OOBIYHO pa3padaThIBaIOTCA
U1 TIEpeHoca OJJHOW OOKOBOM MOJIOCHI BXOJJHOTO CUTHAja
Ha NPOMEXYTOYHYIO 4acToTy. Tem He MeHee, Ha mpoMme-
KYTOUHYIO YaCTOTYy MEPEHOCUTCS HE TOJIBKO IOJIE3HBIN
CUTHAJI, HO W MPOAYKTHl MpeoOpa3oBaHus, BKIIIOUYas 3ep-
KaJIbHBbI KaHaJl, TAPMOHUYECKHE COCTABIIAIONINE, Mapa-
3UTHBIE COCTAaBISIOIIME, IPOCAYMBAHUE TE€TEpOAUHA U

IpYyTHE.
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Ha3zBanue

Onucanue, peKOMEHJAlUN

B yactHOCTH N1 IPUEMHUKOB (KOHBEPTOPOB) Ta-
Pa3UTHBIE CUTHAJIBI HE TaK CYLIECTBEHHBI, B OTINYUE OT
cMmecuTene, 0narogapsi BHyTpeHHer QuibTpanuu.

[Tpu m3mepennun KII mpeoOpaszoBaTeseit, UCIOb-
3YIOIIUX JIB€ OOKOBBIC MOJIOCHI (paguoMeTpusi), He Tpedy-
€TCsl TOMOJIHUTENBHBIX (priibTpoB. [Ipu n3mMepennn oHOM
OOKOBOM MOJOCH HEOOXOIUMO UCIIOJIB30BATh (QUIBTP, UYTO
HE BCErJla ONpaBJlaHo, JMO0 MPOBOAUTH U3MEPEHUS BOMA-
HOM OOKOBOM C COOTBETCTBYIOIICH KOPPEKIIMEH pe3ybTa-
Ta n3MepeHnid. OuIbTpanus BXOAHOTO CHUTHAJA MO3BOJIS-
€T OTrPaHUYUTh TPeOYyEeMBbIil Hana3oH 4acTOT BO H30exa-
HUE HEXEeJIaTEeJIbHOTO MpeoOpa3oBaHUsl C TapMOHUKaMHU
reTepoinHa, KOTOopoe yBenuuuBaeT u3MepeHHbld KIII.
@unpTpanys BBIXOJAHOTO CHTHAJIA OTPAHUYMBAET MPOCA-
YMBAaHWE CHUTHaja IeTepoJuHA U MOOOYHBIX MPOIYKTOB
npeobpa3oBanus Ha BXo1 XSM.

2) IIpu uzmepenuun KIII nBoiiHo# OOKOBOM MOJIOCH
HE0OXOIMMO BBIOMpATh YACTOTY Ie€TEPOJIMHA KaK MOXKHO
OJI>Ke K BXOJIHOMY JTMAIa30Hy 4acToT, T.K. IPU 3TOM pa-
BeHcTBO KII 1151 060ux kaHanoB Haubosee BEPOSITHO.

Jns MHUHUMU3aUUU BIMSHUS YaCTOTHOM XapakTe-
PUCTUKHU HUCCIIEAyeMOoro cMmecurelia Ha paszinunune HBII u
BBII pekomenayercss yMeHbIIaTh NPOMEKYTOUHYHO Ya-
cTtoTy. CyIIeCTBYIOT JBa OIPAHUYEHUS: MPOMEKYTOUHAS
4acToTa HE JIOJDKHA ObITh MEHBIIE HAYaldbHOM YacTOTHI
X5M, u BrusiHUE IITyMa OOKOBBIX MOJIOC T€TEPOIUHA.

Terepemm
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3) IIpu u3mepennn KII onHoil OOKOBOM MOJOCHI
HEO0OXOAMMO BBIOMPATH YACTOTY IE€TEPOJHMHA KaK MOKHO
JaJplIe OT BXOJHOTO JAMANa30Ha YacToT C LENblo odecrie-
YeHMsl Jy4lled H30MpaTeIbHOCTH HCHOJIb3YEMbIX (PHIIb-
TPOB 10 3epKaJIbHOMY KaHajy (BTOpoil 00KOBOM OJIOCHI)

KOMHCHC&HI/IH IIOTCPb

CoenuHuTenbHble KaOeIu, MEPeXojibl, aTTEHI0ATO-
PBI ¥ UHBIE€ CPEJICTB, UCIIOJIb3yeMblI€ MPU U3MEPEHUH, BHO-
CSIT AOTIOJTHUTEIIbHBIE TIOTEPH.

BBoauTe COOTBETCTBYIOMIMK MOMPABOYHBIA KOI(]-
(UIMEHT, yYUTHIBAIOIINA TOTEPU B PATUOU3MEPUTEITHHOM
TpaKTe; MOTPEIIHOCTh U3MEPEHUs OyAeT 3aBUCETh OT TOY-
HOCTH OTNIPEACIICHUS ITOT0 KO3 PUIIUEHTA.

He pekoMeH1yeTcst NCIoNIb30BaTh COCAUHUTEIbHbBIE
kabenmu (mepexoibl) 10 MCCIEIyeMOro yCTPOWCTBA, €CIU
OHO SIBJISIETCSl YCHMJIMTENbHBIM, U Tocne 1Y, B unom ciy-
qae

Henunernblil pexxum

B ocHoBy uzmepenuit KIII nonoxeH JTUHENHBIN pe-
UM padoTtel kak MY, tak u camoro X5M. Ilpu nposee-
HUU U3MEPEHUN HE0OXO0IUMO YCTPAHITh BCE MPOTHO3UPY-
€MbI€ UCTOYHUKHU HEJIMHEHHOCTH:
- ycTpoicTBa co ciaboil ¢uibTpalue curHaiga reTepo-
JIMHA;
- YCUJIUTENU WM CMECUTENH, paboTalllre B PEKUME
OJIM3KOM K HACBIIICHUIO, WU JOorapu(pMuUiecKue yCHIIn-
TNy,
- YCTPOKMCTBA C ABTOMAaTUYECKON PETYIMPOBKON YCHIICHHS
WJIU OTPAHUYUTENIH;
- ycrpoiictBa ¢ 6onbium KIT (6onee 30 nb) 6e3 momor-
HUTEJIHHOTO OCTIa0JICHUS

Temnepatypa okpy-
YKAIOIIEH CPEIbl

[Ipn U3MEHEHUM TEMIIEpaTyphbl OKPYKAIOUIEH cpe-
el u3Mmensitorcess 3Hadenus WOIIT (ENR) ucroynuka
IIymMa, 4TO MPUBOJUT K CMEIICHHUIO pe3yJibTaTa H3Mepe-
HHUI.
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Cnenyer nmomMHuTh, uro BenuuuHa KIII 3aBucut ot
TEMIIEpaTyphl, TP KOTOPOW npoBoasaTcs uzmepenus! Ilo-
ATOMY BBOJIUTE TEMIIEPATypPy OKPYXKAIOIIEH Cpeabl s
ABTOMATUYECKOM KOPPEKTUpOBKM 3HadeHuit HMOIIT
(ENR) ucrounuka Iyma (Tak HaspIBacMas TEeMIIEpaTyp-
Hasi KOMIIEHCAITUS).

Koppektuposka MOIIT (ENR) npous3BOAMTCS 1O
cienyroie hopmyre:

ENR.yrr = ENR + (Ty — T,.)/T,.

CranpaptHas temmnepaTypa no ymohquanuto B [10
paBHa 290 K. B ciydae, korga remneparypa, Ipu KOTOpou
MPOBOJATCA U3MEPEHUs, OTIMYAETCS OT CTAaHAAPTHOM, Oy-
JeT U3MepAThCA T.H. paboumil (mim peanbHbiii) KII, ko-
TOPBIA UCIIOJIB3YETCsl, HAIIPUMEDP, B OCHOBHOM YPaBHEHUU
panuonokanuu. 3HaueHue padodero KIII Oymer otobOpa-
KATbCs, €CIM B KayeCTBE TEMIIEPATYPHl OKPYKAKOLIEH
cpenpl OyleT yCTaHOBJIEHO 3HAaU€HHE, PaBHOE CTaHAAPT-
HOW TeMIieparype.

ABTOMaTH4YecKass TEMIIEpaTypHas KOMIICHCALUS
IIPOU3BOJUTCS C HEKOTOPOU NOTPEIIHOCTHIO, IO3TOMY IS
0ojiee TOYHBIX M3MEPEHUN TeMIeparypa OKpyXkaroulei
cpelibl JOJKHA OBITh paBHA CTaHIAPTHOM TeMIeparype

PaccornacoBanue pa-
JTUOU3ZMEPUTEITHHOTO
TpakTa

PaccornacoBanne wmexnay [T u wuccnexyeMbim
YCTPOMCTBOM, HCCIEAYEMBbIM yCcTpoucTBOM U XSM, 'l n
X5M Bieder 3a coOOM MHOTOKpPaTHOE MEPEOTPAKEHUE
IIYMOBOI'O CUTHAJA.

CTD
: _____ Ko m‘ﬁ __ P o;:l_ca______q:
Pii P Py 1Py
R I

st muauMuzanuu g @dexTa paccoriiacoBaHus 4acTo UC-
MOJIE3YIOTCSl BEHTUJIM WM aTTeHIoaTopbl. OCHOBHBIM He-
J0CTaTKOM BEHTHUJICH SBJISETCS] OTPAaHMYEHHOCTh MX pabdo-
9Yero 4aCTOTHOTO JHara3oHa, a aTTEHI0ATOPOB — BHOCH-
MBI€ JIOMOJHUTENbHbIE ToTepu. Hawmmydmum cmocobom
BCE K€ SIBJIICTCS WCIOJIb30BaHNWE MCTOYHHUKA IIyMa C Ma-
noit MOIIT (ENR) u/vunm BCTpPOCHHBIM aTTEHI0ATOPOM
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[TorpemHocTh, OOYCIOBIIEHHAs Pa3IU4YHEM MEXKITY
kanuOpoBanHbiMu 3HaueHusiMu MOILIT ( ENR), npen-

Ha3zBanue

[TorpemHocTs Kanno-
POBKM 3HAYCHUI
HNOLIT (ENR) uctou- | CTaBICHHBIMU Ha KOpIyC€ HCTOYHHMKA Iyma (WiIM Ha

KECTKOM HOCHTEJIC), M IEUCTBUTEIIbHBIMU 3HAYCHUSIMHU

HHKa IIyMa
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Ouenka npeaesioB a0COMIOTHON NMOTPEHIHOCTH
usmepenus KII u KII

Jns Beruncnennit npeaenos adcomtotHoi [N mamepenus KIL, npuBenéHHBIX
HUXKE, MOXHO Tmosb3oBaThes (aitiom «Pacuer III" KIII CK4M vl.x.xlsx» (npu
HAJIMYUU), TOCTaBIsIEMOM Ha IU(POBOM HOCHUTENE B KOMIUIEKTE ocTaBku XSM. Hc-
XOJIHBIMH JTAHHBIMU JJIS1 BBIYUCIICHUN SIBIIIFOTCS IPYTHE MOKA3aTENN TOYHOCTH X5M,
KOTOPBIE H3MEPSIOTCS COTJIACHO METOAMKAM, MPUBEACHHBIM B METOAMKE IOBEPKHU
n/un TY.

[Tomumo morpemnocten (I1IN) XSM (manee — WMKIII), ykazaHHBIX B T€XHUYE-
ckux xapakrepuctukax (TX), mpu peanbHbIX U3MEPEHUSAX BO3HUKAET psg Apyrux [T,
KOTOPBIM Takke HeoOxoaumo yuutbiBaTh. B utore I1I" pesynpraToB nzmepenuit KII
u KII moryT cyniecTBEHHO NpeBbIILIATh ACHCTBUTEIbHBIE 3HAUEHHS] CUCTEMATHUYECKUX
u/vnu ciyvaitasix I

B nmannoM pasznene mpuBoauTcsa nomaroBbiii pacuer 17 pesynprata uzmepe-
Husa KT u KII Y B npeanonoxeHnn, 4T0 OCHOBHBIE HCKIIFOYAEMBbIE ITOTPELIHOCTH
CBEJICHbl K MUHUMYMY. BO3MOKHBI HECKOJIBKO BapuaHTOB olleHKH [1I': oneHka npu-
MHCAaHHOW NOTPEIIHOCTH U OLEHKA aercTBuTenbHOM 117, BenmnunHa nelcTBUTEIbHOM
I1I' MmokeT 3aBUCETh OT MHOXKECTBa (PAaKTOPOB, B TOM 4yHcie OT napamerpoB UV u
KBaJIM(DUKALMK [IEPCOHANA, TPOBOASILETO U3MEPEHMSL.

JInst BBIYMCIIEHUS! TPUITMCAHHOW MOTPEIIHOCTH B KAaUYE€CTBE COCTABJISIIOIINX HUC-
nonb3ytoTcst TX UKII. Utoroas npunucannas 1" He OyaeT nmpuBsizaHa K KOHKPET-
HOoM yactote. s pacuera neiictBurenbHOU 1IN crenyeT mMCmonb30BaTh peanbHBIE
TX, xoTopbie U060 OepyTcs U3 MPOTOKOJIOB PA3JIMYHOTO BUIA UCHIBITAHUNA, POTOKO-
JIOB TIOBEPKH, CePTU(DPUKATOB KATUOPOBKHU U T.I., IMOO UX U3MEPSAIOT CaMOCTOSITEb-
HO B COOTBeTCTBUU ¢ MeToaukoi nmoepku (MII) unu TY. [elictButensHas [1I" BbI-
YUCJISIETCS ISl 4aCTOThI, HA KOTOPOM MPOBOJMIUCH U3MEPEHUSI TEXHUUECKUX XapaK-
tepuctuk, KII n/unu KII. B 1anHOM npuiiokeHuu sl IpuMepa NpUBOJUTCS pacyeT
nericreutenbHol [T n3mepenust KL va ocHoBe MU 2083, npu 3TOM npeAnosiaraet-
Csl, YTO MCXOJIHbIE JaHHbIE ObUIN MOJTY4YEHBbI B Pe3yJbTaTe U3MEPEHUI Ha HEKOTOPOU
4acTOoTeE.

1) IToAroTOBUM MCXOJIHBIEC TaHHBIE JJIsl pacuéTa:

a) F, = 8,075 n1b = 6,419 oTH. ef. — coocTBennbii KII X5M;

0) Fuyy = 5ab = 3,162 otH. ex. — KIII ucciexyemoro ycrpoiictea (MY);

B) Gyy = 10 n1b = 10 oTH. ex. — koapdurment nepenayuu (KI1) NY;

r) KCBHp; = 1,200 — KCBH Bbeixoma reneparopa myma (I'LII) (cooTBet-
crBeHHo KO pryp = 0,091 [oTH. en.]);

n) KCBHg, yy = KCBHgyx yy = 1,300 — KCBH Beixoaa MY (coOOTBETCTBEHHO

KO 6y,Z[€T pr_I/Iy = pBbe_I/IY = Puy = 01130 OTH. 6,21.);
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e) KCBHyky = 1,500 — KCBH CBY-Bxoma X5M (coorBerctBenHo KO
puxm = 0,200 [oTH. en.]);

K) AF.,.. = 0,016 ab — I1I" usmepenus KII u3-3a HEMUHEHHOCTH aMILIUTY/I-
HOI XapaktepucTtuku (nHcTpyMeHTanbHad [117) X5M;

3) AGyer = 0,014 nb — II' uzmepenns KII uz-3a nenunerinoctu AX X5M,;

u) AFy, = AGy, = 0 — npeanonaraercs, 4to QIIOKTYalMAMUA MOXKHO HpeHe-
Opeub;

K) ENR = 6ENR,,,, = 0ENR,,, = 0,190 b — nmpenen mMOrpeniHoCTH
HNOIIT wucnons3yemoro 'l SENR B mporiecce MOIb30BATEIBCKONH KAITHOPOBKUA H
u3MepeHus (mpeanosaraercs, YTo Ha oOOMX dTanax HCHOJb3YeTCs OJWH U TOT K€
[').

2) Paccuurtaem 3nauenus coocrseHHoro KII X5M F;,, oTH. ef., o ¢popmyJie

1091:8,075[1B] _1

100,1-10[AB]

Fy, = Fyy + Flomsenl=1 _ 430,1-5[B] 4

~ 3,704. (I'.1)

Guy

3) Berumcoum mpenensl norpemHoctd paccoriacoBaHus |Arp—pyl s |Arm—nkm|
|Apy | mo popmyme

|A,1_u2|[oTH.€a. ] = p,q[0TH.ea.] - p,y[OTH. ef. ], (I'.2)

rae  «ul» u «u2» — COOTBETCTBYIOIINE UHIEKCHI;
p — COOTBETCTBYIOLINE KOA(DPUIIMEHTHI OTPAKEHUS.
|Argr—py|[oTH. ea.] = pryloTH.en.] - pyy[oTH.en.] = 0,091 0,130 =
= (0,012;
|Arpr—yxnr | [oTH. ea.] = pryloTH. en.] - puxm[oTH. ea.] = 0,091 - 0,200 =
= 0,018;
| Aty —yxrr | [0oTH. en. ] = ppyloTH. ea. ] - pyxm[oTH. ea.] = 0,130 - 0,200 =
= 0,026.
4) Paccuntaem rpanuipl norpemHoctd usmepenus KII uzmepurtensHoi cu-
CTEMBbI, OTH. €1I., 110 hopmyJie

AF,, =1,1- JIAFm_Hy[OTH.eA.]IZ + (F;[otH.en.] - (1001 -AFeucr[nB] — 1))2 4

+(1-S) - (ENR,3 - (1001 0ENRusulzBl - 1))2 + AFy * ~ (r'.3)

~ J0,0122 + (3,704 - (10°10016_ 1))* 40 + 0 ~ 0,020.

rae S=1— nna usmepeHuit 6e3 npeodpaszoBaHus 4acToT (TpearnojiaraéM HMEHHO
3TOT ciyuait), a § = 0 — ¢ mpeoOpazoBaHueM;
6ENR,,, — III' UOIIT »stanonnoro I'lll, ncrons30BaHHOTO Ha ATaIe u3Mepe-
Hus, 1b.
5) OnpenenuM rpaHUIbl MOrPEITHOCTH M3MepeHus: cooctserrHoro KIII MKIII,
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OTH. €]I., 10 (hopmyJie

AF, = 1,1 '\/|AFU_[_HKLU[OTH. en.]|? + (Fy[otH.en.] - (1091 AFucr(B] - 1))2 +

T(1-5) - (ENRyay - (100TOENRwlBl — 1))2 4 ARy, 2 ~ (I4)

~1,1-,/0,0182 + (6,419 - (10010016_ 1))2 + 0 + 0 ~ 0,033.

rne  O0ENR,,, — III' UOLT »sranonnoro I'lll, ucnonp3oBaHHOrO Ha 3Tarne Kaiuo-
poBkwu, 1b.

6) Beraucimm rpanuis [1I7 usmepenus KI1 Y, otH. ex., mo dopmyre

AGyy = 1,1-/|Ary_pyloTH. ea. ]| + |Ary_pg[oTH. e 112 + |Apy_pgmloTH. e ]|% +,

+(Gyy[oTH. ex.] - (1001-AGeucr[AB] — 1))2 4+
(T.5)

+(1-S) - (ENR - (10010ENRun[AB] = 1))2 4 AGy,* ~

~ 1,1-,/0,0122 + 0,0182 + 0,0262 + (10,000 - (10°T00T4-1))Z £ 0 + 0 ~ 0,514
HCpCBOIIH IMOCJICAHCC BBIPAKCHUC B IIB, IIOJIYYHUM

A6y 1AB] = 10-1g (1 + THIET),
0,514

MGy ~ 10 -1g (1 + =23

)~ 0,218 1B, (T.6)

MGy ~ 10 -1g (1 —222%) ~ —0,230 1B.

7) Paccuntaem utoroBsie 3HaueHus: JoBeputesbHbIX rpanul 11" usmepenns K1 nis
BepositHocTH 0,95 1o hopmyiie

~ FyylortH.en.] GyyloTH.en.]

2
AFyy[nB] = 10 - lg{l +—1 . \/(AFlz[OTH. enD? + (AFz[OTH-eA-]) +

n (Fz [oTH.em.]—1

Gylotn.en]

F, )2 y (I.7)

GyyloTH.en.]

2
- AGyy[OTH. e,u.]) +5-1,12 (F12[0TH. en. | -

X (100,1~6ENRH3M[AB] — 1)2 )

B utore nonyuum B AFyy

AFF, = 10-1g{1 + ! (0 020)2+<0'033>2+
ny ¥ 2V 18 3162 10
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6,419—1 2 2 6,419 0,1-0,190 2( o
+( - -0,514) +1-11 (3,704-7) - (10 - 1)2t =~ 0,207 b,

AF;y =~ 10-1g{1 ! (oozo)2+<0’033)2+
A R T AN 10

102

+ (6,419 1 0’514) +1-1,12 (3’704 _ %;9) - (100:1-0,190_ 1)2} ~ -0,218 nb.
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