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MBTOA,H‘-IECKHG yl(aﬂaﬂﬂﬂ COZCPMAT [IeAb paﬁOTbI, KpaTKHe CBEJAEHWA M3
TEOPHH, OfIHCaHHE AAGOPATOPHBIX MAKETOR H MPHGOPOB, HCIOAb3YEMbIX fpH Bbi-
NOAHEHHH AafiopaTopHol paboThl, AOMalllee M Aa6OPaTOpHOE 3allaHMA, PEKO-
MCHAAUKH 110 HX BbI[IOAHEHHY), & TaK:Ke YyKasaHHA TI0 OQOPMAEHHIO OTYeTa,
KOHTPOADHBIE BOHIDOCH! AR TIDOBEPKH 3HaHHA H COHCOK PeKOMEH/YeMOH AHTe-
patyppl. Paccmorpenpi npuupmnbi paboThl 3AEKTPOHHBIX DOADTMETPOB M H3Me-
puTeAeHt YPORHS CHFHAAOB, METOAHKH MBMEPEHHA COOTBETCTBYIOIJHX MApaMeTpoB
C [IOMOIUbIO BTUX NPHGOPOH, HCTONHHKW METOZHYECKHX MOrpeluHocTel, BOBMH-
KalOIHX IIPH H3MEPEHHH NEPEMEHHONO HallpfREHHs, METOJ, NOBEPKH SAEKTPOH-
HOTO BOADTMETPA B YACTH OfIPEAEACHHA IOTPEHIHOCTH HSMEPEHISA IIePeMEHHOrO
HanpAxeHHs, ofpaboTka HIMEPHTEABHON HHQOPMALMM MPH MHOTOKPATHOM KOC~
BEHHOM H3McPOHWH KOSPQPHUHEHTA Mepejayd METHIPENNOAIOCHHKA ITyTeM HaMe-
peHHS NiepeMesHEIX HanpseHHH Ha €F0 BXOAE H BbIXOZE.

Ha. 18, 1aba. 1, npua. 7, copcox anr. - 14 nass.



1. HEAb PABOTHI

1.1 Hsyuenne ppunuunos paborpi aAEKTPOHHBIX BOADTMETPOB H M3MEpH-
TeaeH YpPOBHR CHTHAAOB.

1.2. Hsyyenne MetoaoB usMepeuus HafipameHnit BAEKTPOHMBIMH BOABT-
MeTpaMi W YpOBHE# CHTHAAOB flepealolero TPaKT? HAMEPUTEAAMH YPOBHA.

1.3. Vlayuenue ucrounnkos mertogudecknx norpemMoctel, BO3HMKAIOWMX
NPH M3MEpEeHHH MEePEMEHHBIX HANPAMXEHNH € 1IOMOUIBI0 S3AEKTPOHHBIX BOABTMET-
poB.

1.4. Hayuenne merosa noBepku BACKTPOHHOTO BOABTMETpA B “acTH olipe-
ASAEHHA TIOTPEINHOCTH M3MEPEHHA NEPEMEHHOTO HATIPAMKEHHS,

$5. Hayuenme aaropurma ofipaboTkM HamepHTEeAbHON HHpOpPMaLMh TipH
MHOTOKPaTHOM KOCBEHHOM HM3MEPEMMH KOS(MPHIHEHTA NEPESAuH YETHIPEXTIOANC -
HHKA MYTEM M3MepeHHs NEPEMEHHBIX HAMPAKEHHUI! Ha €ro BXOAE U RbIXOAE.

1.6. [lpuoGperenne npakTueckux masbikos pabortbi © reneparopom [4-
117, arextpouunimu soantmerpamn B7-28, B3.38, B3-40, B4-12, ocumaro-
rpagom C1-72, ncopomerpom 12XNO47.

2. KPATKHE CBEAEHHWA U3 TEOPHU

2.1. Msmepenne Hanpsmxesmii SAEKTPOHHBIMH BOADTMETPaMH

B paanosrektponsike HaMepeHMs HanpsixeHHil BecbMa UIMQOKO pacrpo-
crpauennt. OcobennocTn BToro BHAA WaMepeHitii 0GYCAOBACHDI HPOKUM AHaTia-
30HOM HaMepsieMbix Beanuuu (oT 10Aefl MHMKpPOBOAbTA AO COTEH KHAGBOADLT);
umpoxoil oHracTbio vactor (OT noctoamnoro Toka A0 4acTor 8 Toicaum MIw);
Soantnum MHOroobpaster GOPM CHIHAAOB; MaAOH MOILHOCTBIO HCTOYHHKOB.

/s namepennn manpsmennit npusenmor npuGopni noarpymmm B. B ko-
Topof HanBoree MMPOKO NPHMEHAOTCA caeAyioive muan: BZ - poabTMeTpbi
noctosuyoro Toka, B3 - nepemennoro toka, B4 - umnyancume, B7 - yunnep-
CaAbHbIC BOABTMeTphl. BoabtMelph moctosHHoro Toka (sua B2) peaansyiorca
10 CTPYKTYpHO# cxeme, HpHac.ierioR Ha puc. 2.1,

Taxo#t BoabTMeTp copepmnr: BX0amoe yerpoiictso (BY), ycmawrean no-
crennnore toka (YITT) n MaruurosrekTpHueckmit HamepHTSAbHDIR MeXaHH3M
(MM). BY npeacraaner cobofi atTemoarop, BbHTOAHAIOWHA DYHKUHH Nepe-
KAIGHATEAS TIpeAeAOn H3MCPEHHA. Ono Moxer COAEp/mATD TaRRe ycrpuﬁcm.
TIOBbILIAIOYHE BX0OJiloe COMPOTHDAEHHE BOALTMETPA, HaupUMEp, HCTOKOBDIA HAR



smutTepHbiii niotoputeab. YITT, kpome ycunenmn curnana, ocyygectsager co-

raacosame BY ¢ M.

Us=
—=1 BY YT UM

Puc. 2.1

Boabrmerp (cm. puc.2.1) mozuter 6brmb npeobpasosal B BOABTMETP Hepe-
MEHHOIO TOKA NyTeM BKAIOYEHHA B €ro COCTaB Npeo6pasoBaTeAs NEPEMEHHOro

Hanpsixenus B noctossHoe - aetexropa (J]) (puc.2.2,a).

a)
U~ U=
- BY 4 YIIT - HM
6)
U=
Uy~
— ] BY 3> yin A > UM

Puc 2.2

B takom BoAbTMeTpe curHaa mepemenuoro Toka nocae BY npeobpasyerca
B MOCTOSHHOE HaMpszKeHHe, KOTOPOE BAaTeM YCHAMBaeTcA H H3Mepsercs. Bosmo-
AieH H APYFOH CHOCOB MOCTPOEHHS BOABTMETPOR NEPEMEHHOIO TOKAa: YCHAeHHe
oCyLecTBASETCA B ycHAHTeAe Ttepementioro Toka (¥ 1pT) u Toabko satem npe-
o6pasyerca B nocrosnnoe (puc.2.2,6). [pakTuueckn Bce BoAbTMETpHI nepemen-
HOFG TOKAa CTPOATCA MO OoAHOH H3 cxem puc.2.2 HAH HYTEM KX KOMOHHAuWH
Mostomy st cxembi HasbiBatoTcs THioBbIMH. MMmyAbCHBIE BOABTMeTpE! pearn-
3y10TcA oOBIMHO TIO TIEPHOH cXeMe BO M3besanye BOSMOMSHDIX MCKamenuil cur-

nara s YIlpT.

Cpasuenne THIIOBbIX CXeM TMO3BOAsET cAcAaTb PAA BbIBOAOB O HX XapaK-

TePHCTHKAX:



cxeMa ¢ AeTekTopoM Ha Bxoge (cm. puc.2.2,a) nMeer Goree muporuit asa-
masont yactor Orpamsrienna na Bepanefl HacTOTE HAMEPAEMOrO HaflpAKEHHsA Ha-
AATAIOTCH BEAMMHHON BXOANOL €MKOCTH M YaCTOTHbIMH CBORCTBaMH HeAHHeitHoro
BAEMEHTa A€TEKTOpa, T.e. HaCTOTHBIN AMArNasoH TIPAKTHYCCKH He orpaHHucH. B
cxeme {cm. puc.2.2,6) orpaHiuennn HaAaraioTes rioaocoil mporyckamua YI1pT,
KOTOPYIO TEXHHYECKM CAOMKHO TIOAYYHTb INHPE HECKOAbKUX aecatios Miw;

cxeMa ¢ aerexropom Ha Bpixone (cm. puc.2.2.6) umeer Boree BoICOKVIO
MYBCTBHTEABHOCTD, OFPaHHYEHHYIO B OCHOBHOM coGcTBesibivu nymamn Y1lpT
(oun wmoryr cocrabamib eammmupi MxB). B cxeme (cm. puc.2.2,a) noporopas
HYBCTBHTEABHOCTb OTPAHHYEHA [IOPOFOM OTKPBIBAHHS HEAMHEHHOTO SAeMeHTa
(ara xpemunenpix anozos 0,6..0.8 B).;

B cxeme (puc.2.2,a) nepes msmepenueMm TpeGyeTCAs AOMOAHHTEABHAS Ofie-
pagun “yeranoska Hyan® YITT, or wero cBoGoana sropan cxema. C nanuunem
YTIT crasan eie oaun Hego~Tatok neppofl cXeMbl: BOBMOMKHOCTb TeMNeEpPaTVp-
HbIX H BPEMEHHDbIX ApefipoB HYAS , T.€. TIOARAEHHE AOTIOAHHTEAbHDIX NOTQCIN-
HocTeil,

IAeKTPHUECKHE CHIHAADI B BHAE HANPAKCHHA TIPHHNTO XapaKTePHIOBATh
4eTHIPbMA OCHOBHBIMH NapameTpamu: mukosbiM {amnanryanov) Up, cpeammm

U, cpeanespmpamrennvm U, # cpeasexsagparmseckny U, snasensvmm
[1). Censp Memay svumn napaMeTpaMu ycTaHaBAMBAeTCH C TOMOWbIO Ge3pas-
MepHbIX Koap@HyHenTos ammaTyant I, n popunt Ky
Ka = Um/UcK ’ Kﬁ) = UcK/UCK' 2.9)
3HaYeHHsT KOTOPLIX 3aBHCAT OT Qopmbl curxara. Cpepsiee snavenue onpeseaner
MOCTORHHYIO COCTABASIOHIYIO CHIHAAR H HA TIPAKTHKE ASMEPAETCA PEAKO.
CepuiiHbie BOAbTMETPDI NMEpEMEHHOrO TOKA MOTYT MMETH ACTEKTOpb pas-
AMYHBIX THIIOB: CPEAHEKBAAPATHYECKOIO, CPEAHEBLINPAMACHHOIO MAH AMANHTYA-
Horo 3Havenua. [llkaani ux wamie Bcero rpaayMpyloTcR # cpeaHexpaapaTHYECKHX
SHaMEHMSIX CHHYCOMAAABHOTO HallpsKeHMs. ﬂoa'romy HpH H3MEPEHHH OAHHAKO-
BBIX CHHYCOMAAABHBIX CHTHAACE TIOKA3aHHA BOADTMETPOB GYAYT OAWHAKOBBIMR H

pasnbivu U, npn aro6om Tvme zetextopa. OnHako nps W3MepeHHH OAHHAKO-
BHIX CHHYCOMAAADHBLIX CHTHAAOB HCKaMEHHOH MAH OTARHOM or cuirycomant ¢op-
Mbl, MOKA3aHHA BOABTMETPOB C PASAHYMbIMKM THIIAMH JETEKTOPOR BYyAYT OTAH-
YaTheR ApYr of Apyra. B stom caywae AAm mMOAyuemMst MPaBHABHOIO OTCHETa
CACAYET YHHTHIBATD FpaAyHpPOBOYHOE YPaBHCHHE, JCTAHABAMBAIOIGEE CBSISh MEHK-~



Ay nokasanuamu Uy (rpaaympoBkofl) BoabT™eTpa ¥ aKTHUECKH H3MEPSEMbIM
napamerpom U2

U, =CUy, 2.2)

rae C - rpagynposounniii xos@HLenT.

Maxriuecky usmepaembift napamerp 8 ypasuenuu c (2.2) onpegerserca uc-
KAIOUHTEABHO THINOM ZAETEKTOPA M HE BABHCHT OT (opmpl curiara. OMeBHAHO, WTO
NpU COOTBETCTBHM rpaayuposky mikarm napamerpy Ux C = 1. pu necoormercrsun
Moo onpeaeantd C no ussecrubiv suavenuam Ka u K¢ nanpmmerm, na xotopom
OCYIECTBASAGCD TPafyHPOBKA.

Hanpumep, ars BoAbTMeTpa ¢ JETEKTOPOM CpeJHEBBIIPAMAEHHOTO BHAYEHHS
QaxTudecku namepsemorit napamerp U,=U_ ;. Tax xak umara orrpagynposana
Uy=Uksin» B coorserctanu ¢ (2.2) U in=C-Upan Tax kax nanpsmenne
rPasyMpOBKH  CHHYcOMAa, AAR KOTOpOit UCK=K¢-UCB=1,11-UCB, NOAYHHM
C=111. '

Jrsn BoantMerpa c  perextopoM ammauryasoro sHavenns U,=Up,
Uy=U sin  crenoBateavno, Ugeein™CUpin. B 10 me Bpems U=
=Um/Ra=Um/«/5. Tostomy C = Uafi

Ilpu usmepennax HecuHyCOMAAADHBIX HANps:KEHHMl BOAbTMETpaMH Mepe-
MEHHOTO TOKa CAeAYET ONPEAEAHTh THI! JeTekTopa ((PaKTHUeCKH HamepsieMbii
flapaMeTp) M XapaKkTep rpayHpOBKH IIKaAbl Mo TeXxnHdeckoMy onucanuio. §lpn
ux coOTBeTCTBHH npuuarb C=1, B nporvsHomM cayyae, ncmoansys C, Bbipasurb
us ypasHenus (2.2) napaverp U, H 1o H3BeCTHbIM NOKA3aHHAM BbIMHCAHTD €10
suayenne. Jas onperenenns Apyrux mapameTpos Heobxozumo sHatb K, M Ky
u3MepsieMoro. Hanpsmennn. Fcan Qopma curnara HensBecTHa, OnpeaerMTb BTH
AapaMeTpbl MOMHO TOADKO BKCHiepHMEHTAaABHbIM IYTEM, B3AB BOABTMETPH C
ADYTHMH THTIaMH JETEKTOPOB.

HimnyAbcHbie BOALTMETPDI PEaAHBYIOTCS MCKAIOUHTEABHO C NHKOBBIM Ze-
TEKTOPOM H TPAXYHPYIOTCA B GOABIIHHCTBE CAy4acB B GMILAHTYZAHDIX SHauEHUSX.
CAenoaaTeAbHO, AAR HHX (| H YYHTbIBaTb BAHAHHE (OPMbI CHI'HaAa He Tpe-
6yerca. OaHaKO TMHKOBbIE ACTEKTOPbI MOTYT MMeTb OTKPBITBIA MAH 3aKpbITHIH
sxoa [1]. [lostomy Harwune B HCXoAMOM curmare rocTOAHHOE coctaBasioigefi



(Ug #0) moxer npusectn k Hemepubim pesyabrataM. Ha pnc.2.3 usobparmens
(POpMBI CHTHAAOB Ha BbIXOJAX OZHO- ¥ ABYXHOAYHEPHOAHBIX BbHpAMMTEAeH Ges
(HABTPa C PABHBIMH AMIIAHTYZaMH ¥ PaSAHYHBIMH TIOCTOSIHHBIMH COCTABAAIO-
ummu Ug.

Uo=2U_,/n

Puc. 2.3

Ilpn HMsMepeHHAX HMMITYABCHBIM BOABTMETPOM € OTKPLITBIM BXOAOM pe-
BYABTaTbl M3MepeHuii 6yAyT oaunakoBbiMu M pasubiit Up,. B cayuae cmemnt
NIOAIPHOCTH TIOJAHHOTO CHIHAAA PE3VABTATB! GYAYT Hyaesoimu. Feam e wc-
MOAb3OBaTh HMIIYABCHDIH BOIABTMETP C 3aKpbITHIM BXO/OM, BOABTMETD MOKaeT
Un—Ug, a npu cmene noaspuoctn Ug. Tlpu sTom, kax suamo us puc.2.3, pe-
SYABTaTbl He 6yAyT OAMHAKOBBIMH AAT ABYX Henpsawennii ¢ pasmomu Up. B
BTOM CAyHae MOXKHO PEKOMEHAOBATb IIPOBECTH HAMEPEHHS AN OGEHX MOAAPHO-
creii, a U, naittn kax cymMy pesyAbTaTos.

Ouznako va npaktike BosMomHbI Geaee caomHble cayuan (puc.2.4).

U ‘u

U0=U’o+(Um—U’o)/Q

U
" UUn/Q




Tlpu usMepennax nukoBoro sHaenMA BOADTMETPOB C OTKPLITHIM BXOAOM
pesyanTar ZAn 06OMX CHrHaroB ojHHakoB H pasen Uy,. [lpu saxpoirom Bxoge
AASl TIEPBOFO CHMPHAAG PESYABTATh! OYAYT QHAACTHUHBI paHee PACCMOTHEHHOMY
caysawo, t.e. Uy—Ug u Ug npe cmerie noasproctn. Jrs sroporo curkara c
nocTosnbiM cueigernem U'p pesyavrar 6yaer Up—Up u npu cMene noasp-
uocrn Ug —U'y. TMosromy ucnoabsoBats BoAbTMETp C 3aKpbITHIM BXOAOM B
TaKHX CAY4afX He PEKOMEHAYETCH.

K umcay ocrosbIx napaMeTpus BOABTMETPOB OTHOCHTCA BXOAHOE COTPO-
THBACHHE, KOTOPOE ABASETCH HCTOMHMKOM METOAMMECKON TICTPENIHOCTH HaMepe-
uus [1]. Ha nepemesmom Toke (B oramune or nocrosmmoro) yuer svoil norpem-
HOCTH BO3MOMKEH, ECAH HIBECTHA HE TOABKO AKTHBHAR, HO H PEAKTHBHAH COCTaB-
AIOIas TIGAHOTO BXOAHOTO conpoTHBaenus Boavt™erpa Z,. [loaromy obpramo
B TEXHMYECKHX AAHHDIX WMITYADCHDBIX BOABTMETPOB NEPEMEHHOTO TOKA TIPHBOANT-

A BHAMEHWA BXOJHOIG conporuBaeHun (awrHBHOH coctaBamioeil) Ry n Bxog-

HOH eMKOCTH *CV' I/IX MQHO ONPCACAHTD SKCIICPHMEHTAADHO IO CXeMe

puc.2.5.

I ;

()
N
g
[~
o rmme el et —— - — e ——————
| L
=1
O
L

Puc. 2.5

Ars usmepennii BoiGupaioTcs Ase paboune vactorsl | lepsas ua mms fu
BLiGKpaeTcs AOCTATOYHO HM3KOH, wrobpt MoxHO 6bIAC TpeHe6Gpedn BAMMIic!:

C,. re X¢y >> R, . Bropas f; aonmua 6brmp gocraTouno Bblcokoi, Te" N

MomHo Goiao mperebpeun mamsnuem R, re. R, >> X, . B noromenau i



nepextouaters [ 1 BoabTMeTp noaxtouaetcs ko BXogy McTOuHMKA W TOZBOATET
HsMepuTb ero ebixognoe Hanpaxeune Up, (na uacrore f) man Up, (ua wacro-
e f,). B noromennn 2 nocregosaTeAbHO ¢ BOABTMETPOM BKAIOMAaeTCH M3BECT-
Hoe axTrBHOE conpotuaenne R , cpamnumoe no sHauemmo ¢ R,. B noromse-
uun 3 Bratowaerca mspectHan emkocts Co. B srom cayuae npu usmepenusax ua
smskoit vactore f, B noromennn 2 obpasyerca pesmcrupmbii Rg, R,. a ma
suicoxoii f; B noromennu 3 emxoctnoit Cg, C, aenurern. [Tocae orcuera no-

KasaHHH BOAbBTMETPA B MEPBOM CAyYae URV’ a BO BTOpOM UCV MOXHO ornpe-

AEAHTD:

RO UFB
M CV = Co
Urn / URv -1 Ucv
Jrn ymenpuennn sausnns pas6pocos Ry m Cp caeayer nposectn meckuanko
TaKHX H3MepeHMii, Hanpumep c pasamunpivu sHauenmsmi Rg u Cg. Pesyavrar
nsmepennit Ry n Cy Haxoantcs B 810M CAyHae KaK CpeaHee apu(IMETHUCCKOE.
Baxuefiinumu  MeTpororudeckuMu  xapaxtepucTuxamu npubopos (B Tom
YHCAE H DAEKTPOHHBIX BOABTMETPOB) ABARIDTCA NOFPEINHOCTH THX TipHGOPOR.
Hucrpymenrarvuan norpemumiocts (T.e. norpemmocrs npubopa) MoeT
6biTn BoipakeHa B popmax abeoarotHolt (A ), otrocureabnoii (8 ) u npusesen-
Hoit (y ) norpewmocreii:

Ry = 1. (23)

a=X,-Q; (2.4)
A
8=="100%; (2.5)
Q
= 00%. (2.6)
Xn
npu sToM 5=y X 2.7)

Q 1]
rae X, - noxasanme npu6opa;
Q - neficTBuTerbnoe 3navenme pearamubt (OHO NpH TMOBEpKe COOTBET-
CTHYeT Nokasauuio o6pasyioporo npubopa);
XN - HopMmHpyemoe 3HayeHHe, MpaBHAa BbIOOpa KOTOPOro PErAaMeH-

maposann; [OCT 8.401-80).



Jonyckaerca 8 popmyrax (2.5) u (2.6) smecro € ucnorssosaip noxa-
sanue npubopa X, .

Coraacno FOCT 8.401-80, ecan npubop umeer npaxTiyeckd pasHOMep-
HYI0 WIKAAy, 3HAYeHHMe X ) CAEAYET BHIOHPATh PaBHBIM NPEACAY HSMEPEHHS
NpA HAXOMKACHWH HYACBON OTMETKH Ha Kpaio AHArla30Ha H3MEPEHHH WAH PaBHbIM
CYMME MOAYAeR NPEACAOB M3MEPEHHUH, ECAH HYA€Bas OTMETKA HAXOAMTCH BHYTPH
AManasoHa uoMepenHA, Fcam mpubop HMeeT CYIHECTABEHHO HEPaBHOMEPHYIO
1IKary, SHaueHHe X MPHHAMAIOT ~aBHbIM AAHHE HIKAADI HAM e€ HacTH, COOT-
BETCTBYIOWEH AHANIASOHY W3MEpEHMIl.

O606yjeHRON XapaKTepHCTHKOA NpuBOpa ABAACTLA KAACL TOYHOCTH, OMpe-
ABASIEMbBIiA TIPEASAAME JOTIYCKAEMBIX MorpemiHocTeit npubopa, Ecau st npese-
Abl BbIPAKAIOTCA BHAYEHWAIMH O M Y Mo (opMyAaM

d=1q; y=1p, (28)
TRE q H p = QOTBACYCHHDBIC TNOAOKHTEALHDIC YHCAQ, Bbl(')Hpa(:Mblé H3 psja
K=[10; 15 2,0; 2,5 4,0; 50; 6,0 }10", u=1,0, -1, -2, ..., (29)

TO KAACChl TOYHOCTH OBOSHAYAIOTCA HHCAAMH, KOTOpble PaBHbI BTUM NpeAeAam
(8 npoyentax) u coorsercrayior paay (2.9). Ecau me npepeant ponyckaembix
TOrpelIHOCTel BHIPAMAIOTCH 3HAYEHHEM O MO (GopMyAe

X
d=Hc+d- | =%X-1{], 210
X (21V)

H
rae Xy - Goavumii (no Moayaio) us mpeaeros uamepenmii, ¢  d - roroxku-
TeAbHbIE YHCAZ, HE SaBHCAIGHE OT HIMEPAEMOH BEAHMHHBI X, TO KAdLLbl fO4-
HOCTH 0603HaualOT YMCAAMH ¢ ¥ d, PasAEAsisl HX KOCOH YepToil

Kiace rounoctn npnGopa nposepsierca fyrem MOBEpKH NIPHOOPA, TV €CTb
cpaBHeHHeM HoKazaHuii npubGopa c nokasamwiMu o6pasyoBoro IpaGopa u no-
CAeAYIOLIUM OMNpEACACHHEM NOIPELIHOCTH, KOTOpas HOPMIPOBAHA AASL MOBEPHE
moro npubopa.

At NOBbUIICHHA TOYHOCTU H3MepEHMI HCHUALSYIOTS MHOIORpArHble 0P
Mbie MAH KOCBEHHDIE H3MECDEHHS LEAHYHHBI AAropnivts 06paBoTkH uamepn
TeAbHOH HMH(OPMALMK TIPM TaK¥X M3Mepennax npuseaens B {1, 13, 14

JAexTpOHHDIE UH(POBbIC BOABTMETPHL haK HOCTOAHHOIQ, TaK M mepe: cH
HOTO TOKA [TOAYYHAH IIHPOKOE PACTIPOCTPAHCHME H COAPPHA! aHAAGTO- APPOBLI-
npeobpaansatcan (AUTT) nsmepsemors nanpnxenns B aapucnmoctn ot meru

10



A8  aHAAOTO-HU(POBOrO [pecBpasoBabHsA BbIACAMIOT UHOPOBBE BOALTMEIpDH,
pEaAM3YIOIIHE BPEMIHMITYABCHDIH, YACTOTHO-HMITYABCHBIl H KOAOHMIIYAbCHBIR
meToabl RpeobpascBaHuA.

Boaree noapobHo BOnpoch! HaMepeHHA HAMPAMKEHUH SAEKTPOHHLIMU BOALT-

Metpamu paccmotpennt B [1...5].
2.2 Vismepenne ypobmeit sBykoBbX CHFHaAOB

Hanpazxenne cHruaroB, ¢ KOTOPbIMH SIDHXOAHTCH MMETb AeAC B TeXHHKe
CBA3SH, MMCIOT BHAYCHWA OT NOAeRk TIHKOBOABT A0 AecaTKoB Boabr. C uerbio
yno6CTBa M3MEpeHHs HAMPSKEHHA B MIMPOKOM AHANIA30HE HCTIOAb3YETCS! BHECH-
cremnan Gespasmepan eaunnna - aepuber (4B) 6], onpesesneman xax

1 ab = 20 IqUz/ Uy mpu U/ Uy =101/20=1,122. (2.1)

[Tou sToM cpabHenne cHrHAAOB OCYIEECTBARETCH He NO aGCOAIOTHBIM 3Ha-
YEHHAM, a 110 AOFApH(IMaM OTHOUIEHHA MX HAlpPAAEHHA K HEKOTOPDIM YCADBSIbIM
SHAYEHHAM, TIDHHATHIM 3a HYAEBYIO OTMETKY Aorapudmirueckoli mxarnr. [loay-
YeHHas B PE3yAbTATE BEAMMHA HASHIRAETCA YpoBHeM carara. Pasamuaor a6-
COMOTHDI, OTHOCHTEALHBIA M H3MEPHTEAbHBI ypopru Hanpmxenus  ABCOAIOT-
Hblil ypoBneHb HanpAMeHHs ONPEAEARETCH, KaK

Pou = 20lqU /Uy = 20iqU /0.7746, (2.12)
rie U - (peanexvasparirieckoe smauenme manpsmenus B sBoabtay; Up - “Hy-
AeBOe” 3HAYEHHE HATIPAMCHHUN, ONPEACAREMOE H3 YCACBHA, YTO “HyAeBas Molli-
nocts Pg = 1 MBr paccennaerca 8 peascrope conporusaesmnem Rg = 600 Om.
re U= m(; =0,7746 B “Hyaesoe” smauenue moiguocts Py = 1 mBn

pexomennosano MKKTT n peraamenmposano {7].
Ecan yposum onpeseAmorTcs OTHOCHTEABHO SHAUCHHS HANpsLKeHMS B He-
KOTOPOH TOWKe CXeMbi, TO OHH HASbIBAIOTCA OTHOCHTEABHLIMH YPOBHIMH'

U, U
Py = 20lqUy/ Uy = zquﬁ —0“1= Poul ~ Poz - (213)

Ecan e ko sxoay cxemn: noaseaen curdan ¢ abcoawombm ypostem 0 aB,

TO OTHOCHTEAbHbIE YPOBHHM BO BCEX TOYKAX, ONpeseAeHHbIe OTHOCHTEAbHO BXOAA,

6YayT HasbiBaTbCSt HIMEPHTEABLHDIMH H COBRAAATH 110 3MadeHHIO C aBCOAIOTHDI-
MH

Kaueerno riepeAayyt MHQOPMalMH Yepe3 KaHaA CBA3SH TMOAHOCTLIO Ofpeje-

ASETCH LOBOKYIIHNCTHIO NApaMeTpPoB TiepeAatolero Tpaxta. K Takum mapamerpam
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OTHOCATCH Pa3AHYHbIE BHJb!I 3aTyXaHWH, OAHHM H3 KOTOPBIX SBAAETCH OCTAaTOY-
Hoe sartyXaHHe OLocp, OTPEACASIEMOE NPHA YCAOBHH CQPAACOBAHHS METHIPEXIIOAIOC-
HHKa Ha BXoje H BbIXOJe 1O MOLIHOCTH:

(2.14)

rA€ Popx B Poppix - YPOBHH CHIHAAa Ha BXOAE H BbIXOAE HETHIPEXNOAICHHKA,

ab.

nepeaaqa CHIHaAOB PAasAHYHDIX YACTOT 10 KaHAAY CBASH XapaKTepHSYKOT-

Oger = Posx — Posoix »

SR cAeRYIOHIeH COBOKYHOCTDIO NIapa. .TPOB:

4HacTOTHAA XapaKTePUCTHKA OCTATOMHOLO 3ATYXAHHA aocr(f) B npejerax
AuanasoHa paboumx vacToT or Huuedl rpannypi [y a0 Bepxueii fj ;

OCHOBHast MSMEPHTCAbHAR uacToTa fo, Ha KoTopoll MsMepsioTcs M HOpMH-
DYIOTCA HOMHMHAADHbIC SHAYEHHS NapaMeTpoB KaMaAa cBssH. Yactora fy obbrano

ACHMT B NpeAcAax amanasoHa pabounx yacTor;
JacTOTHaA xapalm:pncmxa OTRAOHEHHA OCTaTOMHOro 3ATYXaHHA OT €ro

sHaueHus Ha wactore
Adtoer(f) = 0oy (F) = e (fo); (2.15)
8peKTHBHO NepefanaeMast TIOAGCA YACTOT, Ha TPaHHQaAX KOTOpoR Olgcp M

A0y orammatores or sHavennit Oloep(fo) 1 Ao (fp) He 6oree, wem na we-
KOTOPOE HOPMUPYEMOE SHAUEHHE.

Tpn npoxomaenun curiiara Mo KaMary CBASK BaMHA TaKie HEMCKANEH-
Has Tepefiava CHTHaAa 10 (POPMe, a TaKrke AMANasoH NEPEAaBACMbIX ypPOBHEH
curnaros. Oauum S napaMerTpon, OGECTIEUMBAIOWHM STH YCACBHAl, NBAAETCH
AMIAHTYAHAH XADAKTEPHCTHKA, OMPEAEAREMas Ha OCHOBHON H3MepHTEAbHON 4ac-

TOTC fo:
Posux = f(poax) (2.16)
HAN
Oocr = Posx ™ Posmx = f1(pom()' . (217)
DBoaee noapo6HO mapameTphl TPaKTOB M AMHHA CBS3H PACCMOTpEHbI B
[8,9,11].

B rexmuuxe cBASH yporHH Hanpskeuuii HauGOAEE HACTO HIMEPAIOT € NO-
MOIbIO ClIE[HAABHBIX NpHGopoB - namepurereit ypoens (MY), uwarst xoropuix
rpagypyiorca B abCOAIOTHBIX ypoBHAX Hanpsxerns. Crpykryphble cxempt MY
HEAOM COOTBETCTBYIOT CXEMAM 9AEKTPOHHBIX BOADTMETPOB TEPEMEHHOIO TOKa
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sropoil moanpnukagun (cM. puc.2.2,6). Oramswt MY or BoabTmerpos ofycaos-
AcHBl CREUH(DHKOH MPOBEAEHHS H3MepeHHMH B KaHaAaX CBA3H H 3aKAIOMAIOTCA
npeaae Bcero B 0coGeHHOCTAX noctpoenws Bxoaxbix yerpodics (BY). MY, kax
NPABMAO, HMEIOT CHMMETDPHYHDIH M HECHMMETPHYHBI OTHOCHTEABHO 3€MAH BXQ -
avi. Bxoanoe conpornnaenre MY momer Obith Kak Bbicoxmm, Tax M HH3KHM.
‘ﬂ,eTex'ropm AY umeror Aumefinyio XapaKTEpHCTHKY H MOTYT GbiThb HMHKOBbIMH
MAH CpeAHeBbHIpAMAEHHOTO 3Hauenns. C UeAbio pacilMpesivs AHHAMHYECKOT®
Ananasona usMepsempix yposreit B coctas MY nocae serextopa Moryr sKato-
YaThcs AOFapH(PMHYecKHe NpeobpasoBaTeAH HIMCPREMDIX CHTHAAOB.

[Tou npaktHdeckoM HSMepenHH YpOBHell CHMHaAOB B PASAHYHDIX TOYKaX
KAaHAAA CBA3H MCIIOAB3YIOT ABe OCHOBHbie cxembl Bratouenna Y. napaarenbmoe
nan “Bpaspea”. [TpH mapaareAbHOM BKAIGUEHHH K TOUKE COCAUHEHHS BAEMEHTOB
ranara nogknowalor MY ¢ soicokum Bxogmbm conporusaemnem {puc.2.6,a).
[pu sxAaosenun “Bpaspes” K BHIXOAY DAEMeHTa KaHaAa CBI3M BiaMew Beefl mo-
caeaytougeit wacT# kavara sraovaoT F1Y ¢ MH3KHMM BXOAHBIM cOnMpoTHBASHHEM

(pyc.2.6,6).
a) 6)

/s
-
)

Zsmx i

=

e
CY—

Hy

c

Unblx.i I/Iy

BBIX.

~-
P

Puc. 2.6

nP“ NapaAAeAbHOM BKAIOUEHHH YPOBHH CHTHAAOB HM3MepsioTcst Ges Hapy-
WeHH cBA3eR H pemuma paboroi kamara. [lpn sxaovenmu Y “Bpaspes”
fIONKHO 06A3aTeAbHO BBLIIOAHATBCA YCAOBHE COFAZCOBAHHS O MOLIHOCTH, H B
3TOM CAyHae HIMEPAETCA HEIOCPEACTBEHHO abCOAIOTHBIN ypoBeHb MOUIHOCTH Py,

paccenBaeMolt Ha Rax- Boaee TI0ApOGHO BORPOCH H3MepeHus YPOBHEH CHIHaAOB
paccmaTpenni B [8.:‘11].



3. NPHUBOPLI, HCTTOAL3YEMBIE T1PH BbITIOAHEHKHHA
PABOTHI

3.1. I'eneparop curnaros uuskouacroranit ['4-117
3.2, Boabrsmerp yrupepcarsubiil nugpponoin B7-28,
3.5 Muasusoasrmerp B3-38.

3.4. Miaausorormerp B3-40.

3.5, MuasusoanT™eTp amnyapcuoro Toka B4-12.
3.6. Daexrponsto-Ayuenoi octuarorpag C1-72,
3.7. Tcopomerp 12XNO47.

3.8. Aaboparopunie maxernt M1 u M2

4. Ol IMCAHHE AABOPATOPHBIX MAKETOB

B xauectse AaBopaTOpHOH YCTaHOBKM IlpH BHIIOAHEHIH PaGOTHI HCTIOADb-
ayrores Makern: M1 u M2

B corran maxkera M1 (puc.4.1) Bxoast remeparopui castyconaanstofl, -
A008pasHoR QopM HanpsXeHWR I Hanpsaenus rana meanzp . C nomosio
nepexaouaters (IDOPMA CHUIHAANA K sbixoay Makera NOAKANMAIOTCA Bbi-
X0Abl COOTBETCTRYICHIHX TEHEPATOPOR HANpsKCHKA, AMOAHTYAA KOTOPLIX HaMe-
useren ¢ nomowgbie nepekatovatess BAPHMAHT. C nomowgets nepernionareas
113 PEMHM PABOTDI sagaiores pemumb H3MEPEHHA BXOAHBIX AKTHBHOIO

conpornrenna Ry , emxoctnt C,, Boabrmerpa B7.-28 nan muoroxparnbix name-
pennit {MH). daa nposezennss MU ucnosusyerca nepeMennoe conporpaesie
YPOBELHh. C nomompio nepexnouarean [14 BXOJ-BbIXOJ k snixony
MakeTa HMOAKAIOYAETCSH COOTBETCTHCHHO BXOJ HWAHM BBIXOJ HeTbIPEXTIOAOCHHKA.

[losepka aarekrpomsioro poavrmerpa {B3-38 wau B3-40) ocyecrsasnerca
npu noroenny 1 {IOBEPKA nepexacuarens 11

Maxer M2 (puc.4.2) coaepmur axtusrplt norocosoit RC-guantp, Bot-
NoAHeHHBI Ha onepaluoHHoM ycuamrtere. |lepexatovarean [12 BAPHAHT
MaKeTa M3MEHSIET TOAOCY NPONYCKaHMA W KOsQ@HUHMEHT nepeAaud ¢uantpa. C
nomoigbio neperatovatent [11 & Bbixoay noaxaouacTes BXOA MakeTa MAM BbIXOA
RC-gurbrpa Maxer M2 umeer caeayroyme napamerpor: Ry = 600 Om; no-
aoca  pabounx wacror 100..5000 T'y; ocxornas usmeputeabHas wacrora fy =

= 1 k[y, C nomowsto nepexatouarean [11 BXOJA-BbIXOJ ocymecrsasercs
noaxaiosenne nicopomerpa 12XN047 ko sxoay u spixoay maxera M2.

14
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Puc.4.2

1

5. MOATOTOBKA K BbIITOAHEHHMIO PABOTHI

5.1. Tlo pexomenayemoii AuTepaType HIy4HTb METOJbI HAMEPEHHS Hanps-
JKCHHE DACKTPOHHBIMH BOABTMETDAME M YPOBHeH CHIHAAOE MEPEAAlOIerc TPaKTa
HBMEPHTEASMH ypoBHeii.

5.2. I'lo npurcseHHAM K HACTOSIMUM METOAMYECKHM YKASAHUAM HIYHHTD
npuGopnl, NpPHMeNsAeMble NPH BHITOAHEHHH AaBopaTopHOH pPaboOTHI, METOAHKY
fipoBeseyst H3MEPEHUH C KX TIOMOIbIO, OLEHKY MOAYMEHHBIX PE3YALTATOB.

5.3. Otpeturs Ha KOHTPOABHBIEC BONPOCHL,

5.4, Caeaarp sarorosky oryera {oanu Ha Gpuragy) no aabopatopuoit pa-
60Te B COOTBETCTBHH ¢ TPeOORAHHAMH HACTOALUHMX METORHYECKHX YKA3AHMH.

5.3. BoimoAruTs goMatniee 3ajaHue ¥ BKAIOYHTDL €70 B SaroTOBKY OTHYETA.

Hanpamenue cursana HenssecTHoll GOpPMBI M3MEPAAOCD TPEMS BOALTMET-
PaMH, MMEIGIIHMH OTKPbITbIE BXOABE, IIKAAB! HX O1TPAAYMPOBaHbE B CpeXHtiuaj-
paTHHECKHX FHANCHHAX, ACTEKTOPHl COOTRETCTBEHHO MHMKOBLIH, CpeXHeKBajpaTH-
ueckoro M cpeamespinpamaentoro suavensn. Onpereants wos@prgmentn: am-

nauryan Ky u qopmot Kq,, €CAM MOKa3aHHA BOALTMETPA € NHKOBBHIM AETEKTO-
pom Uj, ¢ aetextopom cpenmexpapparmueckoro suavenna Uj, © perexrtopom

cpeanenbinpsamaeHnoro suavenns Us (1a6a.5.1).
Tabauya 5.1

IMapamerp Bapuawt (11omep 6puraani)
1 2 3 4 5 6 7 8 9 10

UpvB 12641515 ] 42} 72 1276 115,71 152 | 61 | 550 | 246

Uy mB 1246 455136 | 58 | 216 12,4 113 | 44 | 380 | 174

Us, vB [24,21440] 33 | 49 | 178 | 9,5 |86,6] 32 | 280 | 110

6. AABOPATOPHOE 3AJAHHME

6.1. Hamepurs nepementbie Hanpaxenns ¢ nomoygpio BoabT™etpa B7-28.
Ouennms uucTpymenTarbHbIc NOMPEIIHOCTH H3MepeHNs MepeMEHHDIX HANpPRE-
HUiL

6.2 Onpeaeaurn Bxoanoe conporussense R, u Broamywo emxocrs C,
BoAbTMeTpa B.28.

6.3. Ipobectn nonepxy soaptMerpa B3-38 wan B3-40 8 dactr onpeae-
ACHUA NOrpelIHOCTH M3MepeHUA NEPEMEHHOIO HallpAKeHHUA TIPH HCTIOAD3OBIHHM
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soabtmetpa B7-28 B kauectse ofpasposore. Ouenutn aBcoAIHYIO, UTHOCH-
TeABHYIO W ApHBeAeHHYIO norpetHocts BoabtMerpa B3-38 wan B3-40 npu us-
MEPEHUH TIEPCMEHHOTO HATIPAMKEHUA.

6.4. [Tposectu MHoroxpaTHOE KOCBBHHOE H3MEPEHME KOB@MIAENTA Tiepe
saun Kn uernipexnoatocuuxa ¢ nomowinio BoautMerpa B7 28 nyrem uamepcnus
flepeMeHHDbIX HanpsiZKeHVH Ha BEOAE ¥ BDIXOAE HCTBIPEXTOAIOCHHK

6.5. Onpegernrtp AR 3aaHHDIX CHMTHAAOB PasSAMSHOH QOpMBbL NIHKOBOE

Up cpeanexsaapatwueckoe Uy, cpeanespmpamaennoe U, snavennys Haipa-

HEHNA, KoaPuUHEHT aMIARTYABHIK, H xospQuumerr? @em«&,p

6.6. CHATb YaCTOTHYIO XapoKTEPHCTHKY OCTATOMHOTO 3aTYXaHIhs MaKeTa
M2 ¢ nomompio npubopos ['4-117, 12XN047.

6.7. Cuatp aMIANTYAHYIO XapaKTepHCTHKY OCTATOMHOTG 3aTyXaHHs MaKeTa

M2 ¢ nomomsio npubopos [4-117, 12XN0O47.

7 1TOPAJOK BbIINMOAHEHHH

Kamaan 6purasa soimornser paBoTy 00 HOMEQY BApHAHTA, COUTBET-
creymwoilero Homepy Gpurajn

7.1. Boinoanuts usmepenun B coorercrsiu ¢ i b | zaganux k AaBopa-
10pHOA pabore.

71.1. Tloarcrosurn k pabore reneparop [4-117 u soavrmerp B7 28
corracio n.4 npuad u n4 npunZ _oorseicrsenno  [lepexmodarers
BOABTMETRP renepatopa I'4-117 ycranosurs B noavkenme “3V”,

7.1 2. Tymbaep srarouennn makera M1 yctanoBurs B oIk soueniioe 1o
romenne, nepexatovarean [11 - 8 noromeme “K3” Pasvem “Bxop I'4-117"
makera M1 moaxaiounTn uepes kaveab k pasbemy "3V reaeparopa ['4-117, .
KAemMbl BxoaHoro kKabean Hx u Lxy poabrmerpa B7-28 coeamnuts ¢ samuma-
mu “Boixoa B7-287

7.1.3. Coraaco n5 npua1 ycranosuin ma rewcparope I'4-117 niepune

anavenns wactothi f 1 wanpmmerws U, sagaunmie B 1a61 7 1, Hamepsrs ¢ no.
moigpto BoAbTMeTpa B7-28 nanpsenncl, 8 pesime pyuroro smbopa mpege

a08 coraacho n.5 npur.2. 3uavennn f, U, U, a rakae npezex U"p BOADT
metpa B7-28, na xoiopom npoBoanroch AsMepenne, savecT B 1a6a 7 2

18



Taﬁmga 71
Homep 1 2 3 4 5 6 7 8 9 10

Gpuraabi
{Bapuant}

0210310410506 ]067105)]04)03!02
f,uly | 10 1201303407150 121151251351 45

60 | 70 180190 | 10 | 12 ] 14 ] 16 | 18 | 20

25 1730 | 35 | 40 | 50 | 60 | 70 | 80 | 90 | 100

06 1006) 10 | 16 | 05 |009] 06 25 2201

UB [008]08005]24]18 107 006/08 10} 1.8
3010112000706 15 (015]007! 04 |0,05

1,2 124108041004 01 201! 30008/ 0.7

U.B| 10 | 15|20 253010 [15[20 2530

e T 20025 | 30 | 35 | 40 | 40 | 30 | 35 | 25 | 2

f,, Iy 40 | 45 | 40 | 55 |} 60 ; 60 | 55 | 40 | 45 | 50

£, xly 017021051 102050 10 {20 50 | 100

Tan no- | B3-38{B3-40|B3.38 {B3-40B3-38 | B3.40183.38 | B3-40{ 1¥3.38 | B3-40
BepAEMOro
BOABT-
MeTpa

[lpeaex | 3,0 10,30 1,0 | 3,0 1030| 1,0 {030 30 { 10 | 0,30
HaMepe-
His

0,50 | 0,05 ] 0,10 { 0,50 | 0,05} 0,10 | 0,05 0,50 | 0,10 | 0,05

1,0 10101030 1,0 | 0,10 /0,30 0,10 1,0 ! 0,30 0,10

U,B | 1510151050 15 1015{050| 0,15 1,5 { 0,50 0,15

20 {0,20(080{201020(0,80(0,20! 20 {0,80;0,20

30 j030( 10 [ 30 {030] 10 {1030!{ 30| 1,0 |0,30
20 { 60 | 30 | 10 | 40 | 30 | 50 | 40 | 60 | 10

on 1230 21 |19 17 5|15 ] 17 |19 | 21 | 23
0,95 10,99 | 0,95 ] 0,99 ) 0,95 | 0,99 | 0,95 | 0,99 | 0,95 | 0,99
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7.1.4. Tlopropurp onepaumn, npusegensbvie B n.7.1.3, aas ocTaabmbix
1pex 4actor { u Hanpsukennit U, saganubix B 1a62.7.1,

7.1.5. Hcnoanays qopmyant taba. [12.1 npur 2 u gopruyay (2.5), pac-
CHHTATD NPEZeAbl HHCTPYMEHTAABHBIX OTHOCHTEAb:bIX Oy # abcoaoTHbIX A
norpeiHocTell H3MepeHMs HarnpmueHuil. DPeayAntatbi  pacueToB SaHECTH B
Tabr.7.2,

Ta6mga 72

B{ U,B 8, % A, %

Nen/n | f xI'y U B ]

Inp:

[E-NN QUCE 5 Y SN

7.2. Bomoanutp nsmepenua B coorserctBuH ¢ 1.0.2 sazamns k aabopa-

TopHOH palore.
7.21. Tymbaep srarouenns maxera M1 ycranosuts B BbiKAIOYEHHOE MO

“ ”
AoeHne, Teperatovareab 113 - B moromenne “Rgy, Cg,”, nepexalosatean
*
Il - 8 noaromenue “K37.
7.2.2. Ycranosums wa renepatope I'4-117 wacrory f, n manpamenne U,
sapammbie B 1a6A. 7.1, Suavenun UL y f,, sawecrn 8 126a. 7.3. Hameputns na
npsaenve Uy, ¢ nomowpio Boabtvetpa B7-28 B peaume asromatuieckoro

BbiGopa npeAeros coraacHo m.) npua.2. Pesyaorar usmepenun Uy, samectu B
taba, 7.3.

Tabanua 73
T =

Up |y {Une{ Bo [Urv R, | Rif £, [Up | Co (UL C | C
Bilal! B «Om| B {,0u{«xOu fu}] B oDt B | adind

i Veiibnser

560 30
1000 20
270 10

7.2.3. Ha maxere M1 nepexnouarean Il ycranomurs B norowmenne
*Rq", nepexntouareas 12 - 8 noromenne “560 kOm”. Mamepurs nanpsxeune
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Upy € f10MOIIBIO BOABTMeTpa B7-28 B pemnme apToMatHueckoro Bbibopa Dipe-
aeros. Peayavrar usmepennn Upy saneciu B Taba. 7.3,

7.2.4. Tlosropurp omepaymun, npuseacumnvie B n.7.2.3, aan noromemit
nepexatonareas (12 “1 MOm" u “270 «Owm".

7.2.5. Wcnoansya snavenns Up,, Ury, Rg u gopmyay (2.3). paccunrar
snauewna Ry ars  Tpex pasammbix  snauennit Rg (560 xOm, 1 MOw,
270 xOwm) u yepeasentioe 3mavenne R,. Pesyabramnt pacueros samects B
1aba.7.3.

7.2.6. Ycranosuts na reneparope ['4-117 wacrory f; u manpmsenue U,
sagaunble B TabA.7.1. Bnavenne by sanectn B 1a62.7.3. Ha maxere M1 nepe-

wntosareab 11 yeravosiie B noromerme “K3” u namepurd nanpmenve U, ¢
nomoiybio BoabTMetps B7-28 5 pemmume apromatHueckoro BbiGopa npeaeros.
Pesyanrar usmepenns U, sanectu B 1a61.7.3.

7.2.7. Ha makere M1 nepexacuarean {11 ycrasosurs B noacsense
“Cy”, nepexnouarean [12 - 8 nosokemme “30 n®”. Mameprrs nanpsaxenne

U . ¢ nomowpio poabtmerpa B7-28 B pesume asroMarnueckoro Bnibopa ripe-
v i P pe pa 1p

aeroB. Pesyavrar usmepenns U, sanecru 8 1a62.7.3,

7.2.8. Tlosroputy onepaumm, npusegensve 8 1n.7.2.7, arn noroxkermii
nepekaouareas 112 “20 " » “10 n®”. .

7.2.9. Henoavaya suavern Uy, Uy Co n gopmyay (2.3), paccumrars
suaverit C, ans tpex pasasuuniz suavernit Cy (30 nD, 20 @, 10 o) u

yepeaneunoe suavenve Cy. Peayabtatnt pacueros sanectd 8 1a6a.7.3.

7.2.10. Ha ocnopanuy cpabuenns ¢ npeaeramMu AOMYCTHMBIX 3HaveHmil
BXOAHKIX COTPOTHBACHNS H eMKOCTH BoAbTMetpa B7-28, npusesennbmvm B tex-
Hudeckom onucanny (n.2.5 npua.2), creaats BbIBOA O COOTBETCTBHMH H3MepeH-
HBIX XapaKTepHCTHK (ﬁv, Cv) NPHBEAEHHBIM B TEXHUYMECKOM OLHCAHUM,

7.3. Bomonssme usmepenns B coorsercreuy ¢ n.6.3 sagamma x Aabopa-
TopHoii pabore.

7.3.1. Tymbrep pratouenns maxeta M1 ycranosurs B BhiKAIOYeRHOE fO-
Aoenue, nepexniovatesb 13 - B noromenne “Ryy, Cp,7.

7.3.2. Tloarorosuts Kk pabote noRepsieMpili BOABTMETp, THI KOTOpOLO
ykazan 8 1a6a.7.1. (B3-38 uan B3-40), coraacuo n.4 upua.3 man n.4 npur 4.
Noaxatounre xabesem paspem “—>)” 3TOro BOABTMeTpa € COOTBETCTBYIOULHM
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paspemom (“B3-38” uan “B3-40") maxera M1 Ycramopurs ua nosepaemom

soabrmetpe npeser Uy, sapauumil s 1a6a.7.1.

7.3.3. [epexnouareap [l ycramoswrs B noaomenme [TOBEPKA.
Yecranoum Ha remeparope I'4-117 wacrory fy, sezaunyio 8 Ta6a.7.1. Pyuxoit
PET BbIX reneparopa ['4-117 ycranosurs crpeaky nogepstesore Boabtmetpa
Ha OTMETKY, COOTBETCTBYIOWYIO NMEPBOMY 3HadeHHie Hanpsmenus U, saganso-
My B Taba.7.1. Batem nepexnouarern {11 ycranopiure B noromenne K3" Mpo-
M3BeCTH HaMepenue Hanpskenns Un ¢ nomowsio soabtmerpa B7-28 8 pesdmive
aBTOMaTHYeCKOro BbIGopa npepera. Smauenns f, Uier U Ug sanects B
1a6r.7.4.

Tabraya 7.4

Ne a/n fm dyl Uy, B Uy Bi{UsB A, B 13, % Yaar %

iacn

(50 I N AWSY § GRS

7.3.4. [Tosropurs onepayns, npnsegeninie B 1.7.3.3, aan ocrarbubix ye-
Toipex Hanpsmennit Uy, sazannbix 8 1a6a.7.1
7.3.5. Paccunrats abconotHylo A, crHocHTeAbHYI0 8y W npusejeHyio

Yq TOTPEUIHOCTH HOBEPREMOIG BOABTMETQA, HCiloAb3ys qopMyabi (2.4), (2.5) n
(2.6). Pesyavrarni samectnt B Taba.7.4.

7.3.6. Cgerate BpiBOj © PESyAbTATAX LIOBEPKH BOALTMETPA B YACTH OMpe-
ACACHHSA [IOTPEIIHOCTH H3MEPEHHA HANPSIKEHHA.

7 3.7. Benouounts noeepsieMpiit. BOABTMETP H OTKAIOUHTb €10 OF MakeTa
Mi.

7.4. Bomoasuts usmepenns 8 coorsercrsuu ¢ i1.6.4 3agaivs k Aabopa-
Topriolt pabore.

7.41 Tymbaep srawouenns makera M1 ycranosure B BoiKAlOYeHHOE 1O
aowenne, nepekaouarers 13 - B noromenne “MH”, nepexarowarean BXOZJ

BBIXQJ yevauosute 8 noromenne BXOJ .
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7.4.2. Ycranosuts wa renepatope ['4-117 vacrory f, u nanpsxenue U,
sagantpie B TabA.7.1.

7.4.3. Pyaxy YPOBEHD makera M1 ycranosums 8 xpaiinee aesoe no-
romene. [lepesectn pyuxy YPOBEHD » nonomenme “I” u orcunrars noxa-
sanue soabtmerpa B7-28 Uy, B pemume aBromamwdeckoro sbiGopa npeaena.

[Mepexnouareas BXOZA-BbIXO/ nepexnounts 8 noaosense BbIXOJ
orcuyrath mokasanne BoabT™metpa B7.28 Upg,. B peaume aBromatuueckoro

poibopa npeaera. Suavenna Ugy u Uy, sanectn 8 1a62.7.5. [Tepexnovarern
BXOA-BbIXOJ ycranosuts B noacxenne BXOJ,.

7.4.4. Tlosropurs onepauun no n.743n pas (3HaveHHe N npHeeAeHo B
Taba.7.1).

7.4.5. O6paboratp peayAbTaTbi KOCBEHHBIX MHOTOKpPATHBIX HabAoaeHuil
oitpeae ATy KoappuuHent nepeaawn werbipexnosocuuka (K= Ug, /U ) a
cooTBETCTBHY ¢ pekomenaauvamy, npupesenupivu B [1,13,14] Aaropurm o6pa-
6OTKH NpUBECTH B OTHeTe No AaGopartophioil pabore. Jlomepureannan mepos-

vocrh P, eoibupaerca us 1a61.7.1. Peayantar namepenmii fipesctaBHTb B hop-
e, coorserctayioygeit Tpe6osanuam ['OCT 8.201-76 uan MU 1317.76, u

sanect B Taba.7.5.

Tabanga 7.5
Homep ucnbrranmit i 2 i n-1 n
Unx' B
Uppe B
Peayabrar usmepennn Kp=..;Pr=..

7.4.6. Bowarounts npubopmt 1'4-117 n B7-28 u orxaounms wx ot make-
Ta M1. '

7.5. Buinoanutn namepenns B cootsetctBHH ¢ n.6.5 sazamns Kk Aabopa-
TOpHOH paboTe.

75.1. Tloarotoruts x paborte BoabMerptt B3-38, B3-40, B4-12 u oc-
warerpag C1-72 coraacko m4 npua3..6. C nomowypio xabereit coeansutd
BhIXOAHNie pasbemb! sTHX nNpubopoB ¢ COOTBETCTBYIOLUMMH pasbeMamMi
("B3.38”, “B3.40", B4-12”, “C1.72") wmakera M1. [Tepexnouarean

BAPHMAHMT waxera M1 YCTaHOBHTH B [IOAOMEHME, COOTBETCTBYIONIEe HOMepy
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BapnanTa (Gpuraan), a nepexaouateanr (DOPMA CHIMHAAA - 8 nosome-
uue 1. Tymbaep srrouenns smakera M1 yeranosure » noromenue BKA

7.5.2. Hamepuro moixogunie uanpsxenns maxera M1 Ugs 3s. Ugsgo,
Up4.4z ¢ nomoigpio Boabrmerpon B3-38, B3.40, B4.12 corracwe nh
npua3.. 5 cooreercraenno. (PopMy Hanpsxenss KOHTPOAHPOSATB € NOMOLIBIO
ocysarorpada C1-72 (0.5 npua.6). MNosropuin namepenns aam nosomenuii 2-

5 nepesaosarern DOPMA CHIHAAA. Pesyabratm msmepennil, a Tawse

IPEACADL Unp B3.38: Unp B3.40, Uﬂp B4-12, Ha KOTOPbIX 3TH H3MCPEHW Tipo-
BUAMAHCD, 3anectH B Taba.7 b.

Tabanya 7.6

t=

Ty h

Homep touru 1 2 3 4

(Nopua curnara

Upgs.12, MB

Uy B4.12, MB

Upgs.40, MB

Uy, B3.40, MB
Upsze B
Upp 8338, B
UE‘J B
U, B
U_, B
Ka
Ko
8Ups.12. %
dUg3.44, %
8Ups.38, %

7 5.3. To pesyavratam uamepennii, ucnoansys gopmyant (F13.1) npua.3,
(T'14.1) npur 4 u (T15.1) npur 5 onpeserntn muxosoe Uy, cpeatexsagparuue-
ckoe U, cpeanesuinpamaennoe Uc sHadenus nccaeayeMbiX HanpskeHsi, a

saxxe n3 popmyr (2.1) - xospuumentor amnantyanl K, u popmbi Kq] Hec-
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noabays qopmyay (27), sHavenns npeseAoB HHCTPYMEHTAABHBIX NpHEEACHHEIX
norpeumocteii BoastMetpon B3-38, B3-40, B4-12 (1.2 npur3..5), npeseam

Unp B3.38. Upp B2 40, Unp B4.12, ONPEAEAHTD MPEASADI MHCTPYMEHTAARHBIX
orHocuTeababix norpemmiocreit dUps 38, dUg3 40, 8Upa.12.

7.5.4. Tymbrep Braouenusn maxera M1 ycranobuts B BhIKAOuEHHOE NO-
Aoatense. Bpmvounts npubopm  B4-12, B3-40, B3-38, C1-72 u orxuouums
ux or makera M1

7.6 Bomoauuts usmepenua B coorserctsun ¢ 1.6.6 rabopatopuoro sa-

J.EC I

7.6.1. Ioarotoum & pabote.renepatop 1'4-117 n ncopomerp 12XN0O47
coraacto 1.4 npua.l u n.4 npur.7.

7.6.2. Tepexnouareas BAPHAHT maxera M2 ycrasopums B noroxe-
HHe, COOTBETCTRYWOIee HoMmepy BapHanTa (6Gpuraant). [Noaxaouuts uepes ka-
Beap k pazbemy BXOJ makera M2 pasvem “3V7 remeparopa '4-117, «
ruesaav BbIXOJ makera M2 - rmespa cummerpusmoro Bxoga BAU/]
CHUMM. ncogomerpa 12XN047.

7.6.3. Ycranosums Boixoauoii curiaa renepatopa ['4-117 U, = 300 MB u

actoty curnara f. = 20 Ty B ncopomerpe 12XNO47 nepexaiouarean pexn-
MOB Hamepenust ycranonutd B nioromenue AMH, nepexarwuarean npeaesos ns-
mepenus - B noroxenne “+10 aB”.

7.6.4. Ha makere M2 nepexnouareas BXOZA-BbIXOJ ycranopurs »

noroenne BXOJ u mrnounrs maxer M2, Coraaco n.5 npua7 mnsmepurs

3HaueHHe ypoBHA BxoaHoro ciriara Pg,. ¢ nomowsio ncogomerpa 12XNG47.

[Mepexnonarers BXOA-BBIXO/A nepesectn 8 noromenne BbIXO/J u us-
MEPHTL 3HadeHHe YPOBHA BLIXOAHOTO cHrHaAa Poguy- Pesyavbratsi usmepenns

Pogx 1 Popypy sanect b Taba. 7.7.
Tabauga 7.7

i,y ]002] 010510 20]50]10]200
P OBX? ab

e R

POBblx’ AB
Qoo ab

Aaoc'r(f), Ab




7.6.5. Tlepecrpanpan uacrory renepatopa ['4-117, npomectd uzmepenus
yposueit Py, u Pop. Ha scex wacrorax, saganmpix 8 a6 7.7. Peayrvrarer
nsMepeHKil 3aHecTH B Taba. 7.7.

7.6.6. Tlo pesyavTatam usMepenui#l BBIICANHTL CAGAYIOIIHE PACHETDL:
onpeaeants no gopmyre (2.14) 0o v o goruyre (2.15) Aty (f) ara
Kaz /0l 4acTOTHY, Ha KoTopoii nposoananch wamepenns (f = 1 x™y).

7.7. Bomoannts usmepenus B coorserctsin ¢ n.6.7 Aaboparoproro sa-
[AaHus.

7.7.1. Ycranosurs wacrory rereparopa ['4-117 fy = 1 &'y u, nocaegosa-
TEALHO M3MEHAS BLIXOAHOH CHPHAA TeHEpaTOpa TIO HANPSKCHUIO, KAK YKasaHo &
1abr. 7.8, usmeputp sHavenns yposueli curnaro Pog, w Py Pesyabrarn
usmepertnit Py, u Py, sanects 8 Taba. 7.8.

Tabauua 7.8
1 105

\Jr

Ur, vB  13000§200071000) 500 ] 100} 50 } 10
P oBX’ ab

Pogri ab

Oocrs 1B

7.7.2. Tlo anarorny ¢ onepaimsmu, npuscacHubiMi B 11.7.6.6, paccusrarth

Ooer

7.7.3. Tloctponts = xapaKkTepHCTHKY —3aBHCHMOCTH (l,up ©OF  Pogu
Ooer=h(Popy). h

7.7.4. Bomouurs npuboppt I'4-117 u 12XNO047 u orxmounts ux o1
maxera M2.

8. COAEPHMAHHME OTYETA

Oryer 1o Aabopatoproll pabore oOpMARETCS HA CTaHAAPTHBIX AMCTAX
Gymars. [eKcT oTdeTa AOAXEH COAepMaTh 1ieAb pabOTbl, AaBOpaTOpHOE Saja-
HHe, BCIO HEOGXOAMMYIO HHPOpMaumio o6 Hsydacmbix npuGopax (B7.28, B3-
38, B3-40, B4-12, 12ZXNO47) u npoaerannoii pabore, Bbinoabl. Pesyavrarh
W3MEPEHHUI W PACcUeTOB CBOAATCH B TaGAHLUbI, KOTOPSHIE AOAMHBI COOTBETCTBOBATE
HPMBCAEHHBIM B MeTOMmeckux ykazauuax. (rdeT AoameH cogepxato paboune
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cxeMbl H PacvCTHBIE (POPMYAbI, B CONTBETCTBLHM C KOTOPBIMH NIPOBCAMACA DKCIte-
pPHMEHT M OCYHIECTBAAAACD 06paBoTKa HOAYMEHHBIX AAHHBIX, A TaKiKe YCAOBHE H
X0A pellleHHs 3aAa4H, MPHBeAcHHON B n.5.5 macromyuux Meroamyeckux yxasa-
Ui,
Cregeuusi 00 HCACAD3YEMBIX H3MEPHTEABHBIX HpHbopax AoaxHbL 6biTh
oopMAEHDL N0 dopme, npusesennoit B Taba. 8.1,
Tabrma 8.1
Ne n/n | Haumenosanue | Tun npuéopa | Basozckoft | Ocnosrpie texame-
npu6opa HOMEp CKHE XapaKTEePHCTHRY

9. KOHTPOABHbBIE BOIPOCH]

1. Hasnavemite 2ACKTpOHHBIX BOABTMETPOB, HX AOCTOMHCTBA M HEJOCTATKH.

2. Kaaccupuxaunn sreKTponHbiX BOABTMETPOS H MX TeXHHUYECKHE Xapax-
TePHCTHKM.

3. Tunobbte cxemil PASKTPOHHBIX AHAAOTOBBIX BOABTMETPOP TIOCTOMHHOIO
TOKA, HX XapaKTepUCTHXA.

4. [Indpponbie BOABTMETPH, pearH3yIOLIME BPEMSHMITYABCHBLI METOJ fipe-
00pa3oBaHuA € ABYXTAKTHbIM MHTErpHpoOBaHHeM (NPHHUMDN JXeficTBHA, A0CTO-
HHCTBA H HEAOCTaTKH).

5. TunoBste cXeMbl BACKTPOHHBIX AHAACFOBSIX BOABTMETPOS NEPEMEHHORD
TOKa, HX XapaKTepHCTHKA.

6. IMapamerpnr BXOAHOM LENH SACKTPOHHDIX AHAAOTOBBIX BOALTMETPOB Tie-
PEMEHOTO TOKA, WX XapaKTepHCTHKA.

7. Tunbi setekTopoB, NpHMeHAEMbIX B BACKTPOHHDIX HOABTMETpax lepe-
MEHHOrD Toka (MPHMHUEN AEHCTBNHA, XapAKTEPHCTHKH).

8. XapaxrepucTHkn HanmpwKeHMs CHIHAAOB flepeMEHHOro TOK4, WX B3a-
HMOCBA3b,

9. Bausmuve ¢opMbl KpuBOH HIMepAeMOro HampsmkeHys Ha TNOKa3aNHs
BOABTMETPOB.

10. Ocobennoct uamepennii HanpsKesusi MHKOBHIMH BOABTMETPaMH.
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1l. Tlopraox BoiBopa BoAbTMETpa AA UBMEpEeHHA LANPAKEHHS B PAsAHO-
TEXHHYECKHX LEMNAX.

12. ABcorroTHas, OTHOCHTEADHAA ¥ TIPHBEACHHAR NOrpelHOCTH TPHOOOB.

13. Khace tounoctn npubopos. .

14. Flosepka npu6opos B 4ACTH OIIPEACACHMA TIOTPLHIHOCTEH HAMEPEHHH.

15. Aaroputm o6paborki pesyAbYaTUB HuBAIOAEHHS NIPM KOLBEHHOM H3-
MepEHHH.

16. Cneyngpuueckute ocobeHHOCTH HU3MEPEIlHst YPOBHA HalpsMedust B ne-
PEAAIDIUMX TPAKTAX H TPeOOBAHMA, ..peBABAACMBIE K HMEPUTEAAM YDPOBHA.

17. Tunosan cTPyKTYpHaR CXeMa HSMEQHTEAd YPOBHA, CPARYUPORKA €ro
DTCHETHBIX LIKAA.

18. Mccaepobanse kaHaroB CBHSH € TOMOUIBIO HaMepuTeAel YpOBIA
(cusirie aMarpamMMbl ypoBHell H ONPEJEAEHHE OCTATOMHOTO 3ATYXAHHA)

19. Cusrue aMnAuTyAHOR M 4acTOTHON XapakIepHCTHK KaiaAa CBASH C
MOMOILIBIO HAMEPHTEAEH YPOBHA.
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10. Huxonos A.B., [lanepiion A.3. Msmepurean yposua ssyxosmix cur-
daros.- M.: Paano u caasn, 1981.. 112 c.

11. Pambo B.C., Mapbep 10.[. Hamepenue xapaxrepmcrux mmoroxa-
saabtibix cuctes esasd.-M.: Cease, 1977.- 272 c.

12 Texunueckne onucaHua 1 MHCTPYKUMH NO BKCMAYATAUHW HSMEPHTEAL-
ubix npubopos B7-28, B3.38, B3-40, B4-12, 12XN047, C1-72, I'4.117.

13. Apxunenso AT, Kocrpuxun AM., Peyyruit B.C. Merommeckue
yKAZaHHA 110 [PHMEHEHHIO BHINHCAHTEABHON TeXHHKHM AAR 06paGOTKH pesyivTa-
ron namepenuit. - Mu.: MPTH, 1989, - 23 ¢

14. Ocnosbl METPOAOTHH ¥ CTaHAapTH3aUHH: Y4ebHu-MeToAMYECKOe 110CO-
6ue AAR HHAHBMAYaAbHO paborbi cryaentos/lloa obi. pea. C.B. Anavkoss,-
Ma.: BTYWP, 1995, - 81 c.

[TPHAOHKEHHUE |
TEHEPATOP CHI'HAAOB BBICOKOUYACTOTHBIM I'4-117

1. HABHAYEHHE

leneparop ['4-117 npeanasuaden arf WenbITanust ¥ HaCTPONHKH pazAHd-
HbIX WIMPOKONOAOCHBIX CHCTEM H YCTPOHCTB BHACOUACTOTBL.

2. OCHOBHBIE TEXHHWYECKHUE JAHHbIE

2.1. Auanason renepupyembix wacror ot 20 'y ao 10 MIy (wecrs noa-
Auanasoros).  OcHoBHasi MOrpeUIHOCTD YCTRHOBKH HACTOTBl He fIpeBBilaer
#(0,02{+1) I'y, na ysacrie 100...200 'y ne 6oree +£(0,02(4+4) I'u.

2.2. Boixoanor nanpsusenue peryaupyerca B mpeseaax 100 mxB ... 3 B
crynensmu yepes 10 4B ¢ nomompio crynensatoro avremioatopa M NAasHo B
npeserax kaxmpoh crynens pyukoii PEIBDBIX (wmxos “3 V™) 8 npeaerax
(3..30) B - B anauazsose uacror ao 2 MI'y (1.5 noasmanasonst) o
(3..20) B - B auanasone wactor (2...10) MI'y (6 noaananasou) Ha BbIXOAE
“30 V" voapko pyuroit PET.BBIX. Ocuosras norpewmocts ycTaHOBKR
BLIXOAHOIO HampsieHHA TI0 IIKAAE CTPEAOYHOrO —HHAMKATOPA He 1PCBbINAET
110 % or HOMHHAABHOTO KOHEYHOTO SHAYCHNA COOTBETCTBYIOUIEH UIKAALL.
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3. NPHUHLINIT PABOTDBI TEHEPATOPA

31. Crpyxrypuas cxema reneparopa |4-117 npuseaena mua puc. I11.1.
Bhiewmuii BuA M pacnioAoXeHHMe OPFraHOB YIIPaBAEHHS Ha AMUCBOH NaHeA# [pH-
seaetinl Ha puc. T11.2.

3.2. RC-renepatop Bbitioasent no cxeme ¢ mMoctom Buna. Juanason vac-
ToT BMbHpaeTcs nepekaouaterem noaamanasoon MHOMHUTEAD - MHz, a
pabouan uacrora pyukoit YACTOTA (Puc. 1.1, T11.2)

3.3, Cunyconpaanupie koaebanna ¢ RC-reneparopa nocrynaior Ha pery-
AHpYeMbIt YCHAHTEAD B ycHABalotc® A0 3 B ycuauterem BY. Yacts curnara
¢ yeuanreas BY nocrynaer na cucremy APY, aetextupyerca u cpasuusaercs ¢

onopubiM yponiem U, B pesyabrate sbipabaruisacten nocrosmnoe Hanpsise-
HHe, YNPaBAAIONIEe PETYAHPYEMbIM YCHACTeAeM. |akuM ofpasom, Hampssenne

Ha Bbixoae yeuantean BY onpepeaserca smasennem Uy, xoropoe ycranasau-
saerca novenyuomerpom PEI, BbIX.

3.4. Curnar ¢ yonaurean BY nocrynaer wepes BbicokoBOABTHDI yCHAN-
veas ua soixon JIOV” u uepes crymewdarhii aTremioatop na smixona 3V,
VYporenb BHIXOANOTO CHIHAAR MBMEPAETCH BOABTMETPOM, KOTOpHIH MepeRAtoMaTe-
aess BOABTMETP sratouaerca na sbixoa yeuanrean BY (Bxos arremoaro-
Pa) HAM Ha BbIXOA BbICOKOBOABTHOFO ycuantean (noromenne 1 wan 2).

4. [TIOATOTOBKA [TPHBOPA K PABOTE

4.1. Tlepea navarom paGornt ¢ npnGopoM No HaaNKCAM Ha AHYEROH nawe-
AH O3HaKOMHTBCA € HAIHAYCHHEM OPTaHOB YIPaBACHHA.

4.2, Yeranosum pyuky PED. BbIX s xpatisee resoe noacikenve.

4.3. Bxmownts npubop B ceT NpH NOMOUIM COEAHHHTEABHOIO UIMypa
yeradoutp Tymbaep B noaowenne CETD. [lou stom aoaxna saroperbes cnr-
naapHas Aamniouka, [lporpers npubop B Tesenne 2.3 mumyr.

4.4, 3a ppemn camoriporpesa ybeaurbca B paGoTocnocobHocTH npubopa.
Ara sroro neo6xoanmo:

HaxaTb oaHy u3 xnonok nepekatovareas MHOMUTEAD-MHz;

ycranoputs TyMGaep BOALTMETP b npasoe noromenne u, spawan
pyaxy PET. BbIX, y6eaurncs B narmunn sanpsxenns ma porxoze “3V”
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5. TPOBEAEHUWE U3MEPEHUIA

5.1. YcranosuTb 3e06X0aMMOE 3HAYCHHE HaCTOTHl BKAIOYEHMEM OZHONO H3
noananasonos nepexaovaterem MHOMHUTEAD-MHz u pyuroit HACTO.-
TA. Orcuer suavenun vacrorsr B obaactw 20 I'y...200 xI'y (1...4-& noaana-
Mas0HbI) OCYIUECTBARETCR 1O BepXHEH WIKAAE € YMHOMEHHEM Ha  COOTBET-
cTeyloymit muoxkuresb, a B obracty (0,2..2) My (5-it norawanazon) u
(2..10) MI'y (6-# noaananason) - coorBercTBEHHO MO cpeaHelt # HuKwHefl
HACTOTHLIM 1IKAAGM.

5.2. Tloaxatousts HccaeayeMmoe ycTpolicTso K Bbixoay renepatopa “3V7,
©CAH HEOOXOAHMOE 3HAYEHMe BBIXOAHOrO Hanpsxenns He mpesbimaer 3,0 B,
uan x Boixoay “30V”, ecan ono ne Goaee 3,0 B.

5.3. YcranosHTs Heo6X0AHMOE 3HAYEHHE BBIXOAHOrO HaNPAMEHHS CTYTIEH-
4aTo pyuxolf arremoatopa u nAaswo pyuxoit PEL.BBEX npu npasom norome-
win Tym6aepa BOABTMETP, ecan ncnoassyercs somoa “3V", uau toabko
pyuaxoit PEFBbIX mpu Aeom noromennn tymbaepa BOABTMETP, ecau

ucnoabayercs pbixoa “30V",
MPUAOIKEHHUE 2
BOABTMETP YHUBEPCAAbHbIM LIHM®POBOI B7-28

1. HABHAYEHHUE

BoabrMerp yritBepcaabnbiit yudposoit B7-28 npeanasuaven arn namepe-
HHIl TTOCTOAMHOIO K TIEPEMEHHOTO HAMPAMNEHHA, CONPOTHBAEHHA MOCTOAHHOMY
TOKY, OTHOLIEHHA ABYX NOCTORHMbIX HAMPSAXKEHHI, OTHOLIEHHA NEPEMEHHOID HA-
APAMEHHA K NOCTOAHHOMY.

2. TEXHHYECKHE XAPAKTEPHUCTHUKH

2.1, Boavtmetp obecneunmaeT uaMepeHHWe MOCTOAHHOIO HampPAMEHUA MO-
AOMHTEAbHOH M OTPHUATEAbHOI! noAspHOCTH B auanasore or 1 MxB a0 1000 B
Ha npepcaax usmepennii 0.1; 1; 10; 100; 1000 B.

2.2. BoavTmerp ofecneumacT u3MepenHe IepEMEHHOTO HanNpsKeHHS B
ananasone or 100 MxB a0 300 B na npeacrax nsmepennii 1; 10; 100; 300 B.
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Jlnanason Hacror namepaemoro Hanpamenns or 20 'y ac 100 «Iy,
2.3. OcHoBHas OTHOCHTEADHAR NOMPEWUHOCTD H3MEPEHHA TEPEMEHHONO Ha-
fipAKEHHA HE TIPEBDILAET 3HaveHuH, NpupesenHbix B Taba. [12.1,

Tabanga 1121

Tacromwih ana-| (20.60) Ty 160 Ty . 5 K| (5..20)0g | (20..100) g
1a30oH

OcHoBHa® 7THO- +(0,25+ +(0,15+ +(0,35+ +(0,5+

cwrerohan 10 | 10,15U,,/U,) | +0,05U5,/U,) | +0,05Un/U,) | +0,4U,,/U,)

rpetHoCTD H3-~
MepeHHA nepe-
MEHHOPO Hailps -

WMEHHA 5: O/ G

Upp - mpeder nsMepesis no sxoay H, soabtMmerpa, B;

U, - nokasasue Boabt™etpa, B.

2.4, BoApTMerp MMeeT cAeAYIOIIHE pesHMbl paboTbr:

pyuHoil Libop npeaercn nIMepeHuil;

aBTOMATHYECKHA BbIGOp NPEAEAOB H3MEPEHHH;

PA30BLIA 3anycK;

TIEHO, IMYECKHH 3anyCK.

2.5. Bxoasoe conporusrenne poantMetpa mo sxoay H, npn msmepennu
nepemennioro Hanpamenwst cocrasaser (1,1£0,2) MOwm wa Bcex npeaerax us-
mepennit. Bxoanas mywrnpyromas emxocrs ne npeapnuaer 50 n@®, a co sxoa-
HbiM KabereM - we npespinaer 120 n(D.

3. MPUHIHIT PABOTDI

B ochosy npuuumna msmepeHHS NOCTORHHOTO HANDANGEHMA MOAOMEH Me-
Top ayxTakTHOrO MHTerpupoBaruA. B ocHopy npumpmna mamepenus compoTus-
ACHWA H TNEpeMEHHOro HANPSKEHHS MoAONeH METoA NpecOGpasoBaHHA H3Mepsie-
MBIX BEAMMHH B [PONOPUHONAABHOE TOCTOAHHOE HAMPSKEHHE ¢ ABABHEALIMM
HaMepenueM ero No MeToAY ABYXTAKTHOTO WHTErpHPOBAHWA.

Ha puc. 112.1 npusesena crpykrypHas cxema YHHBEpCaABHOIG 1IH(POBOro
BOALTMETpa H moakAlOdenMe ero K o0bEKTaM IpH H3MEpEHHH PasANYHBIX fapa-
MeTpoB, noxasatibi ocHOBHDbIE (PYHKUHMOHAAbHDIE Y3AbI BOABTMETPa, € TOMOILbHO
KOTOpLIX peausyiorcs BbIGpaHHbIC NPHHUMITDI H3MEPEHHA.

33



-

P e B

Feutond

401V 40144 r—=—-- TTTTTTTTTTTA
Ui Louny |
t
) Tew- oved aufy - IOI
Y _nx W ufy
1N i
TE |, e f
ruhte; —
MOVIVOLR I~ f nonvoxg r Wy
wovg I o S S LT ETY D P avaIvRS
Ay _C I bl 2l [T} -vegoran
vl — — Gl | "N<x ]
-z a@ l@ == I €
T — — 1V | S g
b
— i caan) I—
{
i
{
uﬂwﬁ conde ! X novSong| |o M ¥ 2avdos ¥ =
01021 AN AHY -
ool ¥ awmveag nl\.l -vagorajl "
¥V X §

«x .xI
“0 o on| ¥

ALOWHAYY  HIANDHAOWEH

34



BoabTMeTp COCTOHMT H3 ABYX OCHOBHBIX HacTeil’ aHAAOrOBOW ¥ BPpoBON,

Amnaaorosast uacTb NpejHasHavyeHa: AAA NpeobBPA30BaHUA HSMEPAEMOIO NG-
CTOSHHOTO HATPSKEHNA B MPOMNOPUHOHAADHLIH BPEMEHHOH HHTEpBaA; npeobpa-
30BaHHA HSMESPSAEMOrO NEPEMEHHOIO HANpRAMEHUS M CONPOTHBACHHE B 1IpOnop -
LUHOHAABHOE NOCTOAHHOE HATPIKEHHE; ONPEACACHMS MOAMPHOCTH U3MEPREMOTO
[OCTOAHHOTC HanpRMEHHA, Nepeat B LHQPOBYIO 4acTb HHPOPMAaUHK O 3HaYe-
AHA M TOASPHOCTH H3MEPAEMOrO NOCTCAHHOIO HAIIPAIKEHHA.

Llupposas vacTe npeaHasnadeHa AR YNPABACHHA aHAAOTOBOH “acTbio,
HOJ\}!’"IEHHH BH3YaAbHOTQ OTCHETa H3IMEDNEMDIX NOCTOAHHOTO H nef)CMCHHOPD Ha-
fpAAEHNH,  COLPOTHBAGHHA, OTHOWCHMA ABYX HOCTOAHHDIX  HarpsKeHHi

sz/ Uy;_ # OTHOWICHHH MEPEMEHHOTO HANPAMEHUA K (IOCTOAHHOMY Hanpsike-

miio Uy~ /Uy ; 2a1 BbiBosa pesyAbTaTa usmeperns Ha BHeliee ungponeda-
qaioigee yerpoierso (LIITY), obecnevennn  ancranponnoro ynpasaenua (AY)
paGoToll BOADTMETPa

Ha pue T12 1 anaaoiopas wacts nsobpaseHa BHYTPH 3ayjdTHOrO SKpaMa
Coasb Messay aHaAOroBoH M UW(POBON HACTAMU OCYIUECTBAAETCH YEpes HM-
fyAbcHbie Tparcdopmaropbl 1 1-T4.

HMiamepaemoe nocTosmnoe HanpfimeHue NOAKAIONAETCS K BOALTMETPY ¢ MO~
Moo samumos Hy u ny Broguoro Kadead. B pemnve waMepenns nocrosw-
soro Hanpamenns pere K1-K3 uaxoaurcs s noromenun 3 Mamepsiemoe na-
TpMsedne NOAALTO HA BXOA YCHAWTEAR sxoaHoro X. BoixoaHo#l Tox ycnaurean
X, NpONOPUHOHAAbHDIE UBMEPAEMOMY  MOCTOSHHOMY HATPAXKEHHIO, MOAAETCR
yepes saMRHYTBW Kalou KA.l Ha sxoa mmrTerparopa, HAXOAAYIEroCs B HCXOAHOM
(HyreBom) cocTosHMH, W 3apANAET HHTErpaTOp B TEUEHHE MPOMEKYTKA BPEMEHH
Ty (npsmoe murerpupoatne). Ilocae okonvanus NPAMOro HHTErpHOOBAHHA BbI-
X044 YCHAHTEA BXOAHOTO X OTKAIOHAeTCA OT BXOAa HHTErpaTopa H MpH TIOMOILM
knouet Ka.2Z 1 Ka 3 B sasucumocTit 0T NOAAPHOCTH HBMEPAEMOrO HATPAMEHHSA
TIOAKAIOYAETCA K OAHOMY H3 BBIXOAOB YCHAHTEAS BXOAHOTO Y.

Boixoasoii onoprpiit Tox ycuawreas Y, nponopumonaibHbil ONOOHOMY
Hanpsmenmio  Ul), BoipaBaTpiBaeMOMY HCTOYHMKOM OfIOPHOTO  HANPRAEHMA

(HOH), paspsimaer murerparop B Teuenme npomensyrxa spemenu 1y (oBpar-
HOE MHTerpHpoBaHMe ).

Paspua mirerpatopa NpoHCXOAWT A0 Tex nop, noka OH He BOSBPATUTCH B
HCXoaHoe (HyaeBOe) cOCTOAHME, KOTOpoE (UKCHpYETCs AETEKTOPOM HYAFBOTO

Ypasua (JHY)
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Metoa uuTerpHpoBatiMA OMMCHIBAETCH BbipaXeHHEM
Ty=To U/,
cae Ty - Bpema ofpatHoro mHTerpupoBaus; T - Bpemsi IIPAMOTO MITTErpHPO-
ratug; U - anauenne uamepaemorc nanpraenns; Ug - anauenue onopHoro Ha-
UPMKEHNA.

Cuerunk, CHHIAA KOAHYECTBO WMIIYABCOB TEHEPATOpa B TedeHHE BPEMCHH
Ty . RAET BO3MOKHOCTD NOAYUHTH HHAMKALMIO PEIYABTATA HIMEPEHHA B AMAC
YACAA HMITYABCOR.

B pemume uamepenns conpotusaerun peae K1 n K4 nepexnouasores »
noaomenne 2. MamepneMoe nepemennoe nanpmxenne NOAKAIOMAETCA € Mo-
moyyio samumos Hy n Ly sxoanoro xaGeas na pxoa npeoGpasosarers U-,
rae npecbpasyercA B MPONOPIHOHAABHOE HDCTORHHOE HATIPAMEHHE, KOTOpoe, B
£ROID QMEpPEAD, HIMEPHETCH OMHCAHMHBLIM Bbillle CIOCOBOM.

B pemuse 1smepera conporumaenns pere Ki, K4, K5 nepexnouarorca
s noaokensie 3, pere K2, K3 - B noromenne 2. B pemnme usmepenun otmo-
werna aByx nocrosuubix Hanpamenuii U /U - pere Ki-K4 waxogmres s
noaowein 3, K5 - 8 noromennn 2. B pemume usmepenus omvowenus nepe-
MeHBONG HanpsaeHusa K noctoaunomy Uy / UY: peae K1, K4,K5 naxogntca 8
noaomenyn 2, peae K2, K3 - 5 noromeunn 3.

4. MOArOTOBKA INMPHBOPA K PABOTE

4 1. Brarownte TyMbGAep B CETb NP IOMOUH COCAMHHTEABHON UTHYpa
ycravopute tymGaep CETh 8 nosomenne BKA. Tlporpers npubop & reveune
2.3 vun

42 YcraHosure rMepexAlOMATEAD NPEAEACB H3SMEpEHMIl B NOAOMEHHE

ABT' npu pabore p pemume apTomaTHueckoro BbIGOpa MpeAeAOB H3MepeHH
wan poaesense “1000 (~300)” npu pabore B pemime pyunoro sbiGopa npe-
ACAOB HIMEpEHHH.

5 TMIPOBEAEHUWE U3MEPEHME

51 [lan nposegenus HAMEPEHKH NEPEMEHHOTD HahpsKEHNA:
YCTaHIBHTE NePCKAICHATEAb poja paboTbi B noAokerme “V~";
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YCTAHOBHTE NEPEKAIOYaTEAb NPeACAOR H3MepeHHil fApH paboTe B peamume
pyuHOro Boifopa Mpejera uamepenHil B NOAOKEHME, COOTBETCTBYIOljee 3Have-
o usmepsemoro Hanpsenna. [lpn pabore B pemume abroMaTHueckoro Bbi-
Gopa TIPEACAOB HBMEPEHHI NEPEKAIOYATEAD NPEACACE H3MEPEHHH YCTAHOBHTD B
noroenne ABT;

npucoeaurure 3amum Gp pxoanoro kabeas k samumy Ly

ngmcoeaurnte 3axumpt Hy u Lyy Bxoanora xabes k nsmepsemoMy obn-
ekTY;

(IpOH3BCAMTE CHHTBIBAHHE PE3yAbTaTa HIMEPEHHH NO HHAMKATOPHOMY Tab-

0.
5.2 Jas nposezenns HaMepeHMA MNOCTOMHHOIO HAllPAMKEHHA YCTaHOBHTE

nepekAodaTeAb poaa pabotot B noacenue “V=". B ocrasbtom meroamka npo-

BeAeHHA H3MepeHHS aHaAorWyHa npueesensoii B n.5.1 npua.2,
Bueummuit Bug npubopa npuseaen ua puc. [12.2.

MNPHUAOIKEHHE 3
MHAAUBOALBTMETP B3-38
1. HASBHAYEHHE

Murausorntmerp B3-38 npeanasnaven Aan usmepenus Hanpsxenna ne-
PeMeHHOro TOKA.

2. TEXHHUYECKHE XAPAKTEPHUCTHKH

2.1. Flpenexs: usmepenns: 1, 3, 10, 30, 100, 300 mB; 1, 3, 10, 30, 100
300 B.

2.2 [lwanason sactor usmepaembix Hanpsmennii: 20 Iy ... 5 My

2.3. Ocrosuasn npuBejeHHAA MOTPEMIHOCTD NMpuGopa, BblpaiieHHad B Npo-
HeHTaX or yeranoBAeHHoOro mpeaeAa HeMepenus, e npesbunaer 12,5 % B noa-
AHanasonax (1...300) MB 4 14 % 8 noasmanasonax (1...300) B ara auama-
30Ha yacror 45 My ... 1 Mrlg.
a 2.4. Bxoanoe conporupachue He Mevee 5 MOwm na npeaerax usmepeHus

--300) MB y ge menee 4 MOwm Ha npeaerax namepenns (1...300) B.
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Pre.112.2

.

2.5. Bxoanaa emrocts we npessiuaer 30 nd) ua npeaerax usmepeima
(1. 300) MB u ne npesonuaer 15 n Ha npeaerar usmepenns (1...300) B

3. NPHHIHIT PABOTHI

3.1 Murasossrmerp B3-38 smasercst saexTpominM aHAACTOBLIM BOALY-

Mot bl BPSIMOTU HPECOPaBOBAHNA.
3.2, MuArHBOALIMETD liMEET ASTEKTOP CPEANEBDINPAMACHHOIO SHAYEHMS,

3.3. 1likara npubopa NporpaiyMpoBatic B CPEAHEKBAAPATHYECKHX SHaue-

WX CHHYCOHAWABHORO HANPIMEHHA.
34 Bxoa npubopa saxprirori.
3.5 CrpyxiypHan cxeMa MBAAMBOABTMETPa cOOTaeTCTBYeT pHe. 2.2,6,

4 TNOAINOTOBKA TPHBOPA K PABOTE

4 1. Yoranosrin nepexaiouaten lpegesos ussepehna 30 B, sxao-
wnrh nuranne (1ystraep CRTh 8 sepxuen norosewnn), nporpers npubop s

iedenne 2. 3 aun
4 2 lloarb mel wayennit cHEaA HA BX0J PHOOPE HYTEM TIOAKAIYEHHA

BIOJAHOFO KaleAn K HCCACAYEMOMY YHACTHY BAECKTPHYCLCKOH Helu.
5 TIPOBEAEHHUE HU3MEPEHHT C [IPUBEOPOM

5.1 Coiracosare npubop ¢ napaMerpamit HCCACAYEMOrO CHIHaAa ITyTem
YCTaHOBKH NEPEKAIGHdTeAR NpEACAOR HIMEPCHHH B MOAVNEHHE, COOTBETCTBYIO-
e YPOBHIO HsMepREeMOro HanprKeHus (C'rpcfuﬁa HHAMKATOPA AOAMKHA OKasaTh-
¢4 3a Nipese \aMi NepBoll TPETH OTCHETHON LIKAAbI)

5.2 Momepurs Ug, Hccaeayemore cHrHara nyTeM CHATHA NOKASaHHHA

fpniapa U 4 pomnic seninn

U,=U, /1.11. (T3.1)

Brewnmii ang npubupa nipreeaes va puc. 113 1
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MMPUAOMEHHE 4
MHKPOBOABTMETP B3-40
1. HASBHAYEHHE

Murposoantmetp B3-40 npeanasnaven aas usmepenns HanpsseHua ne-
PEMERHOTO TOKA TIPOH3BOARHON POPMBI.

2. TEXHHYECKHE XAPAKTEPHCTHUKH

2 1. Tpeaeant namepenna: 0,03; 0,1; 0,3; ; 3; 10; 30; 100; 300 mB;
1; 3; 10; 30; 100; 300 B.

2.2. Ananason vactor usmepsembix Hanpsixenwit: 5 [y..5 MMy

23 OcuopHas npHBejeHHAS NOFPEIHOCT NPKOOPa, BbIPaKEHHAA B NPo-~
yeHTaX OT YCTAHOBAGHHOTO TpeaeAa Msmepenus, He npeepimaer 1,5 % wua
npegerax (1...300) mB, +2,5 % na npeaerax (0,1..0,3) mB, (1..300) B «
#4 % ua npenere 0,03 MB p auanasone wacror 45 I'y ... 1 MI'y.

2.4 Bxoaroe compotusaenue npubopa ne menee 2,5 MOwm.

2.5. Bxoauan emxocts e npesvunaer 30 n(D na npeaeaax (0,3...300)mB
w 15 n® na npeaerax (1...300) B

3. IPUHLIMIT PABOTHI

3.1. Mukposoastmerp B3-40 spAsieTcn SAEKTPOHHBIM AHAAOTORBLIM BOADLT-
METPOM npsiMoro ripeoBpasopaHis.

3.2. MiukpoBoAbTMETp HMEeT JeTEKTOP CPEAHEKBAAPATHUECKOO BHAYEHHS,

3.3. 1lixara npubopa nporpasynposana B cpeAHEKBAAPATHUECKHX SHave-
HHAX HANPAMEHHA [POHIBOABHON (POPMBL.

3.4. Bxoa npu6opa saxphirsiit.

3.5. Crpyxrypuas cxema MHKPOBOAbTMeTpa cootBercTayer puc. 2.2,6.

4. NOATOTOBKA IMPUBOPA K PABOTE

4.1. Yeranopurs HepexalouateAn npeaeros B noroxenne 300 B”, mxaro-
v
“Ts nutanue (tymbaep CETh B sepriem nonosermm), nporperd npubop s

41



Tedendie 2 3 MHHYT, veraHOBHTD CTPLAKY Ppubopa pywkoit B0 ma saue
HEHMBHE CERTOP HMIKAAR

4 2 Tlosate mccacavemuiil CHrHAA Ha BXoA npHbops MTeM A0ARMOYEHI;
BXOAHOMO KaBEAR K HCCASAVEMOMY YMACTKY SACKRTPMYECKAI U=NH

5 TMPOBEANHUE USMEPEHWH C MPHBEOPOM

51 Coraacopars rpufiop ¢ NApaMeTpaMi HCCASAYEMOTO CHiHAAA KyTeM
YCTAHOBKH MepeK MOYATEAS (IDFAC\OR HAMEPEHHA B TIOAOMKEHUE CUOTRCTCTRYIO
HICE YPOBHIO HAMOpREMOIO HATpAMeHHst (CTPPAKAR MHMAVKATOPA A0 DKa38TH
€A 32 NPEAPAAME NEPBOIR TPETH ©ICYETRON WIKAADI)

52 Hamepurn Ueck ncrreayeMoro curiaia fnvrew cHATHA DOK2AamHS
apubopa

U Uy (114 1)

Buewwuit na npufiopa npuseaen na puc 114 1
GOVAOIKTHME 5
MUAAHUBOABTMETP UMITYABCHOI'Q TOKA R4 12

1 HASHAYEHHE

Miaausoabrverp B4-12 npeanasnaven aan  wasieperms  amn awrryAumbIX
FHAYEHHI BRACORMIY ABCCB 11MOYTOABHON QOPMBL HOACMHTEABIION ¥ o PRy
TEADHOH MOAAPHOCTH  OTCUMIBIBICMBIX OT AMMKH COPMCIO AHACHMA @ ~AKKe
aMIAKTY 4 CHHYCOMAZADHBIX HATIOMK-Lni

2 TEXHIHHYECKHE XAPAKTEPHCTHKI

21 Ilpeserrt wamepnembix anaveuwit wanpswensit 3, 10 30, 100 300
1000 mB

22 Ocnosras MpuBeeHIas 1108 PEBIHOCTD, RHIPAAKCHHAN B TIPOLY HIdX 01
KOHewH0t0 3Hauenta paboell vacth mkaapt, He npesbiuact +4 % non umcpe
HHH BMIHTYABL HAUPAMKEHH  BuacoumnyAncoB  aanrrasnoctmie or 4 1o
300 Mkc M AMIANIIADL CHHYCOMARABHDIX HaDpsAeHMit B OBA\ICTH ¥aciv) oOf
500 T'y a0 1 Mry, a Taxe ne npesvunacr +6 %o npn namepermu  wvnyabcon
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aaureaproctnto or 0,1 a0 0,4 MKC N aMnAMTYADI CHHYCOMAAABHBIN HANPAMEHHI
B pactumpennoil o6aacti vacror soiue 1 My a0 5 MITy,

2.3. Bxoasoe conporusrenne npubopa e menee 1| MOwm, sxoanan em-
koctb He 6oaee 10 nD.

3. MPHUHIJHIT PABOTHI

CrpykrypHas cxema MuAAMBoAbTMeTpa B4-12 coormerctByer cxeme
pic.2.2,6. MHAAHBOABTMETpP COAEPHT AeTEKTOP MMKOBOrO SHaueHHs, €ro 1IKa-
AA TIPOTPAsYHPOBaHA B NHKOBGLIX 3HAaYEHHAX Hanpmmennsa. /leTekTop MUKoBOTO
SHAYEHHA BLIIOAHEH N0 ABTOKOMIICHCAUHOHHOH cXeMe, MNpUBEACHHOH Ha
puc.I15.2,a. Npunynn paborbr aetextopa noscHAeTca BpeMeHHbIMH AHarpaMMa-
MM, TipuBejeHHbiMH Ha puc. 115.2,6.

Ux @opmuponated Ugn Yeunireas Ux
MMITYAbCOB ] I | { l t
Ue | §
N AL
Verpoiicrso Mopmuposatean ? E + Y-
CpaBRMTeABHOE KOoM1eHCAFHOHHOT O (- U(pH E E § i
HanpAMeHHA U 1
y t
Uy 4 U."
y RPN T - P
a) 1 Uy t
Puc. T15.2 5

C NPHXOAOM H3MepsieMOro HMIyAbCa 3apsmatTCA OAHH H3 KOHAEHCATOPOB
popMupoBaTers MMIyAbcos. | loche okowuaHHs HMITYAbCA OH MEJAAEHHO pa3ps-
MAETCA “€PE3 pesucTop, obecriewsiBas MOABACHHE iia BbiXoAe QOPMHPOBaTEAst
HMITYABCOB, HaAHYHE PAcCilIMPEHHDbIX HMITYABCOB, AAHTEABHOCTD KOTOPDIX onpeae-
ASIETCSl  aMITAHTY O BXOAHOTO HMMNyAbCa. Yeunurean YCHAHBAET HMIIYAhCHI AO
YPOBHA, NPH KOTOPOM HX NMOCTOAHHAM COCTABAMIOWAA OKaxKeTCH PABHOH aMrAH-
TyZe BXOAHOTO MMAyAbca. YnpaAenue KO3((PHUHEHTOM  YCHAEHHS  OCY-
1iecTBAACTCA CHPHAAOM Ha BbiXOAe cxeMbl cpaBHenns. (DopmupoBareab komnes-
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CaUMOHHOID HANPHAEHHA (POPMHPYET HAIPRIKCHMC NOCTOAHHOIO TOKa, PaBHOE
ROCTOSHHON COCTaBARIOIER HMITyALCHOIO CHIHAAA HB €10 BXOAE.

4. MOAIOTOBKA IMPHUBOPA K PABOTE

4.1. Ycranosums maxcumarbHbill npeaea usmepenna 1000 mV, sxaowns
nuraune npubopa (Tym6aep CETD B Bepxnem noromennm), nporpers npuéop
B Teuehne 2.3 MHHYT, yCTAHOBHTL BACKTpHuecKHit HyAb fipuGopa (Bpaigas Ha-
xaryio pysxy BAAAHC).

4.2. Tlopats pccaeayempit curvaa Ha Bxoj ApHbGOpa MMyTeM MOAKAIOYEHHA
BXOAHOIO KabeAl K HCCACAYEMOMY YHACTKY BACKTPHUECKOH LenH.

5. [TIPOBEAEHHUE UBMEPEHUHA C IPUBOPOM

5.1. CoraacoBarp npu6op ¢ napaMeTpaMH HMCCACAYEMOTO CHIHAaAa ITyTeM
ycranosku nepekatouatrereii POJ PABOTDI u TIOAAPHOCTD s noao-
#EHHA, COOTBETCTBYIOIIHE (JOPME, AAHTEALHOCTH H NOAAPHOCTH (TIPH HMITYABC-
HbIX CHIHAAAX) HCCACAYEMOPO CHIHaAa, M YCTAaHOBHTD NepekAlouarean |10E-
JAEABl U3M. mV s norokenne, COOTBETCTBYIONICE YPOBHIO HCCAGAYEMOrG
curHara (cTpeAka npubopa AOAKHA HAXOAMTBCA 34 MPeACASMH MepBOH TpeTH
OTCYETHOH LLIKaADBI).

5.2. Mameputn amnauryanoe snavenne Um nepemennoit cocramamomeit
MCCACAYEMOTO CHPHAAA MYTEM OTCHETa MoKasaHMil npubopa:

U, =U.. (115.1)
MPUAOKEHUE 6

OCLIMAAOI'PA® YHHUBEPCAABHbLIA C1-72
1. HABHAYEHHE

1.1. Ocuuarorpap C1-72 npeariasnauen Ars BH3yaAbHOro HabAlOACHHSA
W3MeHeHHs HANPAMEHHA BAGKTPHYECKHX CHTHAAOB BO BpEMEHH, a TaKme AAA

M3MEpeHHA UX AMITAMTYAHDIX H BPEMEHHbIX MapaMeTpoB.
1.2. Tlpu Bomoanensn ra6opartophoit paborwi ocguarorpag C1-72 me-
MOAB3YETCR TOABKO AASL BH3YAAbHOTO HaBAIOACHHA BAEKTPHYECKHX CHTHAAOB.
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2. TEXHHUYECKHE XAPAKTErHCTHKH

2.1. Pabouan vactv axpana ne Gorce 40 mm 1o Beptixarn # 80 mm no
FOPH3OHTAAN.

2 2. Tloacca nponycranns Kasara BepiHKAADHOTO OTKAGHEHHS:

NpH OTKpPLITuM BXoge oT noctusHhoro toka ao 10 MIMy;

npu sakpoiror Bxoze or 3 I'y ac 10 Mg,

2 3. MancumaabHAs [YBCTEHTEABIIOCTL KAHAAZ BEPTHKAALHONO OTKAGHLHHA
0,3 mu/mMB. Mancumarbuan aMoANTY21a Hecaeayemoro curaaa 60 B

2.4 Kosp@uunenr oTkACHEHHA Ayda MO BEPIMKAAH KaiMGpoBaM M yCTa-
naBawBaeica ciyienwsivd ot 20 mB/aea ao 10 B/ aen (0,02; 0,05, 0,1, 0,2;
0.5; 1; 2, 5; 10 B/aes)

2.5, Ocymrarorpad Momer pabotaT B pexsimax Helpepbibroll M maAywed
PAIBEPTOK, 4 TAKIKE B PEAHME PASBEPTKI! BHEIIHHM CHi HAAOM

2.6 CunxpoHH3aUMA TeHeparopa PASBEPTKH MOMET UCyILECTBARIBCA HC-
CAEAYEMDIM CHIHAAOM (BHYTPEHHSA CHHXPOHHIANMA) BHCHIHHM CHHYCOHAAAD -
HBIM HAR HMityAbcHbiM 4actoroit or 5 'y a0 10 Mry u amnasryaoii o1 0,3 g0
3 B (Buennay cuuxponnsaymna), a TakKe HallpsseHHeM muTaloleit cetw

27 /luanason xaaubposaumbix pAuTeAbHOcTeil passeprxu or 50 mc/aea
Ao 0,05 mxc/aea (50; 20; 10; 5; 2, 1; 0,5, 0,2; 0,1 mc/aen; 50; 20; 10; 5;
2: 1,05 0,2, 0.1; 0,05 mxc/aen).

3. NMMPMHUIMNIT PABOTDI

pn6op C1.72 aBAnercs THIMMHDIM YHUBEPCAABHBIM BAEKTPOHHO- AYHEBbIM
acypirorpagoni 1 fpuuusne: paboTbl 8AEKTPOHHO-AYHEBBIX OCLMAAOrpaQoB pac-
CMOTpeHbl B McIOAMYCCKHX YKasaHHAX k Aabopatopnoil pabore 94.B.

4. TIOAI'OTOBKA TTPHBOPA K PABOTE

41 Hamas xnonsy CETD, noaxuounts misy wHypa nuranus x -

Tatoleii cetn, ycranosutb pydky “®” (doxycuposxa ayua), “*” (apkocts Ay~
ua) B cpepnee noaomcame, yeravosurs pyaky CTABHMABHOCTD & kpatinee
NpaBoe noAcHeHM. (HEMPepbIBHBI peaHM PAGOTBL 1EHEPATapA  (AIBEPTKH),
ycrauosurs pyusy BUEMSA/AEAEH B norowenne “0,1 mS”, vixate kuon-
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xy BXOZA X, ycranosurs pyaxy nepexnouarers BOABT/JEAEH. » no-
Aomenue “107.

4.2. Brrsoaurs nuranne npnbopa (xHonka cerp Makata), HporpeTh NpH-
60p B Teuenue 2.3 MHHYT, YCTAHOBMTD B CepeAMHE BKpPAHa HETKYlO [OpHBOH-
TAABHYIO AHHRIO C MOMOWDIO PyUeK “T7, “©", “@" u “*", noaxnounts X
rrespy BXOZA Y kabeas.

4.3. Tosats uccreayempili curHan Ha BxoA nipubopa SIyTeM TIOAKAIOYEHHA
BROAHOFC KabBeAR K HCCAeAyemolt BAEKTpHUeCKOH LerH.

5. IPOBEAEHME W3MEPEHHI C MPUBOPOM

Coraacopats npuBop ¢ napaMeTpamMH HCCAEAYEMOTO CHTHaAa ITyTeM Bbibo-
pa Broaa (xHonka "% ormara - saKkphIThil BXOA), BbiGparb ocrabaenme Y
kaxara (pyuka nepexnouarean BOALT/ZAEAEH. B nonoxennu, npu xoro-
POM APKAA TOPHSOHTAAbHAM [OAOCA 3AHHMaCT HAHOGOABIIYIO HacTb PKpaHa, He
BbIXOAA 33 €r0 MpeseAbi), BLIGpaTh Samyck reHepatopa passepTkH (BHyTpenwss
CHHXpOMM3ayHA - HamaTa KHonka “[3]“, BnibpaTs napameTpni pasBepThIBAIOYIErO
curnara (pyuxa “BPEMA/AEAEH. n noaomenun, npu kotopom naoGpame-
nue 2-3 nepHosoB HCCASAYEMOrO CHFHAAA MEAACHHO NEpPEMEILAETCH Ha BKpaHe),
06ECeSHTD  HEMOABHMHOCTD H300pameHHs MCCACAYEMOTO CHTHAaAa  (pydka
YPOBEHD & kpaiinem aenom norosenun, pyuka CTABMABHOCTD - s
NOAOKEHHH, TIDH KOTOPOM HCueaaeT H30GpameHHe C pKpaHa OCYMAAOrpada, 3a-
Tem nosopor pyaku YPOBEHbD snpano a0 nossaewns ycroitunsoro use6pa-
MEHUA HCCACAYEMOTO CHIHaAa).

Buewmnit Bua npubopa npueeaen na puc. 6.1.

MPUAOKEHHE 7
MCOMOMETP 12XN047

1. HASHAYEHHE

Tcogpomerp 12XNO47 npeanasnaten ara usMepeHua NCOPOMETPHUECKHX

]
YPOBHE! H HanpfieHHA B TEACOHHDIX W PAAHOBEIJATEABHDIX LEIAX M B Lensx
€ AsHeitHOH HactoTHol XapaxTepHcTHKORM.
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2. TEXHHYECKHE JAHHLIE

2.1. [Mpeaernt HaMepeHns NCOPOMETPHYECKHX YPOBHEN H HAIIDIAKEHHI:

B TeAeponnoit noroce - munyc 90 aB ... +12 2B (30 mxB ... 3 B);

B noaoce peyanua - munyc 80 aB ... +22 2B (100 mxB ... 10 B).

2.2 Jlwanason wactor 20 Iy ... 20 Iy

2.3. Ocuosian norpemmocts uamepenua 2 %.

2 4. JlonoAnnTeAbHas NOTPELIHOCTb, BHOCHMAR BXOJHDIM AEAMTEAEM B Mo-
roce uacror 20 Ty ... 20 «Ty, 5 %.

2.5. Bxoanoe copotuBaenne cummetpranoro sxoza 600 Om + 2 %, sa-
KOPOUEHHOMO OTHOCHTEABHO KOPITYCA CHMMeTpHuHOro Bxoaa Ha wactore 800 I'u-

200 kOm.

2.6. Bxoaroe conpotusaenne Hecummerpuutoro sxoaa 600 Om + 2 % u

100 kOm/150 ntD.
3. TIPHUHLIMIT PABOTHI [TPHUBOPA

CrpyxrypHan cxema npu6opa npusesena na puc. [17.1.

/ /

Bxoanoe - Arr. Ycuaurean Ouasrp Arr. Yenaurean

o Lyc‘rpoﬁcmo / = 1 }—"' 1 T g 2

St — 2 —

600 Om

Npuéop Aerexrop
47 g . 4 | uamepur [’

Puc. 1171
Bxoatioe ycrpoiictso nmeer cummerpuunbili Bxos, oecneunsaionil nogarre-
HHe npoAoApHON (CHipasHoil) nomexn ue mesee, wem ma 100 A5 Zra coraa-
COBAHHOTC MOAKAIOYEHHA K M3MEPAEMON LENH BbICOKOOMHDI BXOA INYHTHPYETCS
pesuctopom {conporusarennem 600 Ow), KOTOPbI TIOAKAIOHAeTCR KAlGuoM 1
Arrenicarop “Atr” nossoaser mHocum satyxaume ac 90 aB CTYREHAMH TO
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10 aB. I'locae nepBoit cexyum arreHicatopa W npoMemyTouHOro yeuawreas 1.
MOXHO 110 BBIGOPY BKAIOUHTB IICOQIOMETPHYECKKHA  BeylaTeAbHpiit guantp (D1
#An TereoHHDbIA PuabTp (D2, AuBO BRAIOUHTDL pesHCTOP AAR BHECEHHA BKBHBA-
AGHTHOTO 3aTYXaHWA NPH HCHOAb30BAHHH NCO(POMETPa B KAYeCTBe BOABTMETpa
Cpeanexpaaparudeckiit  JETEXTOP, BKAIOYEHHbIH NOCAE BBIXOAHOTO YCHAHTEAN
Y2, obecrienunaeT (yMMHPOBaHHE YACTOTHLIX COCTABASIOIIMX CHIHAAOCB C AMILAM-
Tyaoi, B 3-4 pasa npesbunaioieit sekTHBHOe 3maverne. 1 pebyemoe 3nave-
HHe NOCTOAHHON BPEMEHH 00ECIieYNBasTCHd HCNDALIOBAHHEM B KaYCCTBE MOKadbi-
Batotero npubopa MHKpOaMIlepMeTpa ¢ obAeryeHHOH NOABHKHON CHCTEMO.
Bua augesoit naseau npubopa npunesen wa puc. 117.2

4. TIOATOTOBKA IPHBOPA K PABOTE

4.1. OsHakomuTbes ¢ paclorOeHHEM ¥ HA3HAMEHHEM OPraHOB YTIpaBAe-
HMsI, PACMIOAOMSEHHDBIX Ha AMIIEBOIl MaHeAw npubopa.

4.2. Tymbrep CETD ycrauoButs B HuzHee HOAGHKEHHE M [IOAKAIOYHTD
KaBeAb NMHTAHHA H cOeAUHHUTEAbHBHT Kabeas (K ruesaam BXOJ CHMM.).

4.3 [IlepexniouaTeAp NpeAeAOB HIMEPEHHS YCTaHOBHTL B HOAOMEHHE
“0 ab”.

4.4. Bxaounto npubop n nporperb B Tedenne 2...3 muHyT.

4.5. Ieperatonatesn pemuMa HaMepenus ycraHoBuTb 8 rioaosenne YCT,
HYAS u norenguomerpor YCT. HYAA ycranosuts crpeaxy npibopa Ha
HYAeByI0 OTMeTKy umkaAbl B8 MB.

4.6. epexnicuaterp pemuma namepenns nepesectd B noromenne YCT,
NePeKAIOHATEAD NPEAEAOB HaMepenna ycranosutb B noaoxkenne YCT u ycrano-
BHTb CTpeAKy npubopa Ha kaaubponouryio pucky (nog mxacii s aB).

5. [IPOBEEHVIE H3MEPEHHI C IMPHBOPOM

5.1. Mepexniouarean npeaercs nsMepeHus YCTAHOBHTL B IIPABOE HOAOKE-
nue “+10 1B” # ua BxogHDIE 3aKHMBI NOAATh HAMEPAEMBIL CHIHAA.

5.2. Tlepexaioyarerb pemHMOB MBMEPEHHA YCTAHOBHTD B OAHO HB NIOAO-
wemuit PAJJHO, TEAEMOH, AMH. B sapucumoct or pemuma usmepe-
HHs.

5.3. Iepexnouarean “200 m ¢ - 1 ¢” ycranopurs B noaomsenne, cooTBeT-
cTByIolylee TpeGyemoli nocToAHHoH BpemeHH npu6opa. Jan Tousoro onpeaerenns

51



U ong

[YONX} s13wod0d)) @ 4

P wp posshy
T L 2N o - "
- A ox
®e 5= T3 ®
= Qe @
Olo = = @l
Voxig v gv 14 xx:ou“wﬁ
[ 9 Svan “19R
@o @e %30} @ @ °
o 8 BVAHDR ®
& S e Y
D LY o
O % " (@) ong ¥ IO

. diavne pUHM3NG
WHHAOLOM \ 296

<




BEAHNHHBl TICO(OMETPHUCCKHX HANPAMEHHH, COAEPMAIIHX HMITYABCH YCTaka-
BAHBAETCA CXEMa C Marofl mocrosmoit Bpemenn. JiAn mamepemun HHTerparbbix
sHavenHil BoibHMpaeTca nocrosHnan spemeny 1 c.

5.4. Tlepexnouarearem “600 Om - 20 xOm" ycranosHT sHaueHue BXOA-
Horo conporuBaenua npubopa “600 Om”.

5.5. TloBeprys neperatouateAb rpeAcAOB H3MEpEHHA MPOTHB YacoBoil
CTPEAKH, AOGHMTDCA MaKCHMAABHOTO OTKAOHEHHA CTPEAKH Ha WiKare fpuGopa.

5.6. Hamepeusioe sHauenme OMPeACARLTCA TIYTEM CAOMCHMA NOKazaTeAeN
CTPEAONHOPO NPHBOPa H TIOAOHSEHHA NEPEKAIOYATEAR TipeaeAos usmeperna. |lpn
MOAOKEHHH  NepexAlouaTess pemmumos paborm  AMH., TEAEQOH,
BHELLIH. MUABTP careayer oprienrmpoBaTbes Ha YepHbie UAPPHI NEPERAIO-
yaTeAfl npeaeAoB HsMepenns, a npu noromenwu PAJAMO - ua xpacume

LuppbL.
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