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|  OPTAHM3AIIMSA U ITPOBEJEHUE IPAKTUYECKUX 3AHSATHIA
1.1 O6uue npaBuia padoTHl B 1ab0paTopuu

[Ipu paGoTe B 1aGopaTOpHUU CTYACHTHI JOJKHBI:

1) Crporo  coOiroiath  yCTaHOBJICHHBIC  IpaBWia  BHYTPCHHErO
pacrnopsiika ¥ TEXHUKH 0€30MacHOCTH.

2) HeykoCHUTENBHO BBIMOJIHATE TPEOOBAHUS WHKCHEPHO-TEXHHUYECKOTO
COCTaBa JIabOpaTOPHH.

3) Hayamo m100bIX BHAOB pabOT HAYMHATH C MPHEMa HCXOJHOTO
COCTOSIHUSI KOMIUIEKCa TEXHUYECKUX CPEJICTB Ha paboyeM MecTe U 3aKaHYHBaTh
IpPUBEICHNEM KOMILUIEKCa TEXHUUECKUX CPEACTB B HCXOTHOE COCTOSIHUE.

4) Tlpu BBHINOJHEHUH W3MEPUTEIBHBIX 3a7ad CTPOTO  COOJIOJATh
CIIEYIOIIME TIPaBHiia pabOThl C MAaKETaMU U U3MEPHUTEIBbHBIMU TPHOOpaMHU:

a) M0 TOJAa4YM HaNpsHKeHWs THTaHus Ha pabodyee MeCTo Bce
KOMMYTHPYIOIIUE YCTPOWCTBAa JOJDKHBI OBITh TOJKIIOYEHBI CTPOTO B
COOTBETCTBHH CO CXEMOW COCTUHEHHS] W3MEPHUTEIbHBIX MPUOOPOB COTJIACHO
JTAHHOM M3MEPUTEIHHOM 3a/7aud, a OpraHbl YIPaBICHUS U UHAUKAIUU JOJDKHBI
ObITh YCTAHOBJICHbl B HY)XHO€ TIOJOXEHHE COTJaCHO MHCTPYKIUHU IIO
SKCIUTyaTallMk, MpH STOM, €CJIM MAaKCUMaJbHOE 3HAYCHHE H3MEPSEMOro
napaMerpa XoTd Obl NPUOIM3UTENBHO HEU3BECTHO, TO IPEIBAPUTEIHLHO
BBIOMPAIOT MIKATY C MAKCUMAJIbHBIM TIPEIETIOM U3MEPEHUS;

0) mpu BKIIOYEHUU B CXEMY H3MEPEHHM MpuOOopa MOCTOSIHHOTO TOKa
HEOOXOMMO CJIEIUTH 32 TOJSPHOCTHIO BKIIFOUCHUS;

B) TIOCNie BKIJIIOUEHHUS HAIpPsDKCHHUS THTAHUA HEOOXOAMMO BBIACPKAThH
YCTaHOBJICHHYIO  JUIsl ~ JaHHOTO  THUMa  mpudbopa  HOPMY  BpEMEHHU
IpeBapUTEIHLHOTO MPOTPEBA 10 Havada U3MEPEHUs COTIIACHO HHCTPYKITHH.

5) Bce omepanMu ¢ HW3MEPUTEIHHBIMU TPUOOpPAMU  HEOOXOIUMO
IPOBOJIUTH AKKYpaTHO Mpu OepeXkHOM OTHOIIEHHH K mpudopam. Ilomoxenue
npubopa Ha pabodyeM MECTe JIOJDKHO OBITh TOJIBKO TaKOE, KaKoe OMpeesIeHO
TEXHUYECKOU JTOKYMEHTALIUEH.

[Tpu n3ydeHun MHCTPYKIIMH 10 SKCIUTyaTalliy Mpuoopa HY>KHO 00paiaTh
0co00€¢ BHHMaHHE Ha yKa3aHUs, HAPYIICHHUE KOTOPBIX BBI3BIBAET BBIXOJ
npubdopa u3 cTpost. ITH yKazaHUsI HEOOXOMMO 3aMUcaTh B pabodyIo TeTpaab Mo
METPOJIOTUYECKOMY MPAKTUKYMY.

Henw3st monwp3oBathbest  HewcnpaBHbIMEH — mpubopamu. O mro0oi

HEUCTIPABHOCTH JTOKJIAIbIBATh MPEMO/IaBaTENI0 WM TEXHUKY JIa0OpaTOPHUH.
[Tpu permeHNM U3MEPHUTEIBHBIX 33/1a4 MOTYT BO3HUKHYTHh HEITOHSATHBIC SBIICHUS
W3-32 HEUCIPABHOCTH HM3MEPUTEIHHOTO MpHOOpa, HEHCIPABHOW KOMMYTAIHH
DJIEMEHTOB TP COCTaBICHUW HM3MEPHUTEIHHOTO KaHalla WM HENPaBUIbHBIX
JIEUCTBUI Omeparopa.




B Takux ciaydasx HEOOXOAMMO MPEKPATUTh PabOTy U BBIACHHTH NPHUYMHY, a B
TPYAHBIX CIIy4asXx — OOpaTUTHCS K MPENOAABATENI0, WHXKEHEpYy Jadoparopuu
WJIU TEXHUKY-UHCTPYKTOPY.

Kareropuuecku 3anpemaercs pa3Ouparb OpuOOpbl WKW YCTPaHSATh
HEHCIIPAaBHOCTH caMum!

Pemaemsle B 1abopaTopuy U3MEPUTEIbHBIE 3a/1a4H SIBISIOTCS YU€OHBIMU.
OHu 1mpoBOZATCS B CTPOIOM COOTBETCTBUHM C  QITOPUTMOM  pEIIEHUs
U3MEPUTENBHBIX 33J1a4 U MOJArOTABIMBAIOT 00y4aeMbIX K KBATU(PUIUPOBAHHOMY
PELIECHUIO YKCIUTYaTAllMOHHBIX U HAYYHBIX U3MEPUTEIbHBIX 3aa4.

1.2 Pa3paboTka cxembl COeTUHEHHIA

OcHOBOIl 111 COOPKM CXE€Mbl M3MEPEHUN ABISIETCS pa3paboTaHHas Ha
0a3e cXeMbl 3JIEKTPUYECKON (DYHKIMOHAIBbHON M3MEpPUTEIBHOrO Mpolecca U
PaBUJIBHOTO BBIOOpA CPEACTB M3MEPEHUN C TpeOyeMbIMU i1 0OeCHeUeHHUs
HEOOXOJAMMOW TOYHOCTH HU3MEPEHUN METPOJIOTMYECKHMMH XapaKTePUCTUKAMHU
cxema coeOuHeHu.

Cxema  coenuHeHuWM — o0ecrieuMBaeT  MOJy4YyeHHE  TpeOyemoro
U3MEPUTEIBHOTO  KaHala [  OJIHO3HAYHOTO  MPOXOXKJICHHUS  CUTHaIa
U3MEpPUTENFHON HMH(pOpMAIMK OT OO0BEKTa H3MEPEHHH K HCIOIb3YyEMOMY
CPEACTBY U3MEPEHUM.

Pa3paboTka cxembl cOoeAMHEHUI SBISETCS O0O0S3aTEIbHBIM ATArlOM
MOJATOTOBKU K M3MEPEHUSIM, 00€CIEeUMBAIOIINM O€301MO0UHYI0 COOPKY CXEMBI
U3MEPEHU U MPeAOTBPALIAIOIIMM BO3MOXKHBIE TMOBPEXIACHUS OOBEKTa
WU3MEPEHUS M HU3MEPUTEIbHBIX MPUOOPOB MPHU HEMNPABWIHHOW MOAadye Ha HUX
HaIpPSHKEHUS TUTAHUSI M CUTHAJIOB U3MEPUTENIbHOU UH(POPMAIUH.

IIpu paszpabotke u rpaduUuecKOM TOCTPOCHUH CXEMbl HM3MEPEHUI
UCIIOJB3YIOTCSL yclOoBHO-Tpaduueckue obo3HaueHust (YI'O) mpubopa B Buie
KBaJlpaTa WM MPSMOYTOJIbHUKA, HAa KOTOPOM H300pa)karoTcsl YCIOBHO-
rpaduyueckue 0003HaYEHUST YCTPONUCTB MOACOSTUHEHUS.

B VYI'O BhnuceiBaercs OykBeHHO-IM(pPOBOE 0003HAYEHUE CPEICTBA
U3MEPEeHUM M, €CIi TPUOOpP KOMOWHUPOBAHHBIM WM YHUBEPCAIBHBINA, €ro
pekuM paboThl, TPU KOTOPOM OOECIeUnBAETCS HU3MEpPEHHE TpeOyemoit
(U3NISCKON BEITMIMHBI.

YcTrpolicTBa MOAKITIOUEHUS CPEACTB U3MEPEHUN MOTYT OBITh TPEX THIIOB:

- CUMMETPUYHBIE,

— HECUMMETPUYHBIE,

- KOAKCHAJIbHBIE.

HecumMerpuuHblie ycTpoiicTBa MOAKIIOUEHUS] UMEIOT JIBa THE3/A!

- OJIMH — JIJIsl OJIaYM CUTHAJIa U3MEPUTENbHON HHPOpMALINH;




- BTOpOW — OOMIMM, HEOOXOJUMBIN ISl MOAKIIOYEHUSI OOpaTHOTO
MPOBOJIHUKA COSTUHUTENBHOM 11enu. OH 00BIYHO 0003HAYAETCS 3HAKOM *.

CumMMeTpUYHBIE  YCTPOMCTBA TMOJKIIOYEHUS HMEIOT JBa  BXOJa,
CUMMETPHUYHBIE B DJICKTPUUYECKOM OTHOLIECHHH. [Ipy KOaKCHanbHOM YCTPOMCTBE
NOJKIIOYEHUS] HA U3MEPUTENbHBIX MPUOOpax yCTaHABIMBACTCS KOAKCHUATbHBIM
pazeeM «PO3ETKA», umeromuii BHYTpEHHEE THE3A0 Uil MOJKIIOYEHHUS
CUTHAJIBHOTO IIPOBOAHMKA W BHEIIHWMA LWIMHAPUYECKUH KOPIYC JUIA
MOJIKJIFOUEHUS] 00paTHOTO MPOBOTHUKA.

JUisi KOMMyTallMM 3J€MEHTOB CXEMbl NIpPHU COOpKE CXEMbl H3MEpPEHUU
MOTYT UCIOJIb30BATHCS:

— CHUMMETpPUYHbIEC U3MEPUTEIIbHBIE KaOeu;

— CUMMETPUYHBIEC U3MEPUTEIIBHBIC 1APBbI;

— KOAaKCHaJbHbIE U3MEPUTEIbHBIE KaOeH;

— KOMOMHMpOBaHHbIE U3MEPHUTENbHBIE KaOeu, MPEACTABIIAIOMINE COO0M
KOHCTPYKTUBHOE 00bEJUHEHNE KOAKCUAJILHOTO KaOemsl 1 CHMMETPUYHOM Maphl.

CuMMeTpuuHble  U3MEpHUTENIbHbIE  Kabenu U CUMMETpPHUYHBIE
U3MEPUTEIBHBIE NIapbl UMEIOT B CBOEH OCHOBE CUMMETPUYHBIE B JIEKTPUYECKOM
OTHOILIEHUH (3KPaHUPOBAHHBIE WU HET) HJIEKTPUUECKHUE TPOBOJHUKHU — JKUJIbIL.

Ongna W3 KW TPEACTaBIsSeT CcoOOM MpsSMON MPOBOJHUK CUTHAjA
U3MEpPUTENTHLHON HH(POPMAIINK, BTOpasi — 0OpaTHBI.

K KoHIIaM XKW1 IIPUIIAUBAOTCS YCTPOMCTBA JUIsl MOAKIFOYEHUS K THE31aM
CPEACTB UBMEPEHUN — IITEKEPHI.

Jist oTivuust OOpaTHOro NPOBOJHUKA OT MPSIMOrO HCIHOJIb3YIOTCS
CJIEAYIOIIHNE TEXHOJIOTUYECKHUE IPUEMBIL:

a) 0OpaTHBIN MPOBOJHUK WJIM €r0 OKOHYAHHE UMEET U3O0JIALMIO YEPHOTO
L[BETA;

0) OKOHuYaHHE OOpaTHOIO MPOBOJAHUKA OOJiee JUIMHHOE, YEM MPSIMOTO;

B) KOpITyC IUTEKEpa UMEET YePHBIN 1[BET;

I') Ha KOpIyce IITeKepa HAaHOCUTCS 3HaK * wim L.

KoakcuanbHblii U3MEpUTENBHBIN KaOellb COIEPKUT HECUMMETPUUYHYIO
AIEKTPUYECKYIO TIapy, BHYTPEHHUI MPOBOAHUK KOTOPOU SABISAETCA CUTHAIBHBIM,
a BHEIIHUW, PACIIOJIO)KEHHBIN 110 OKPYKHOCTH BHYTPEHHEIO U U30JIMPOBAHHBIN
OT HEro, siBisgeTca 00paTHbIM. OH TaKKe BBINOIHIET POJib 3JEKTPOMArHUTHOTO
DKpaHa JiJIsl BHYTPEHHETO CUTHAJIBHOTO ITPOBOAHUKA.

K koHIaM KOakCHalnbHOTO U3MEPUTEIBHOTO Kalens MpUIanuBarOTCs
KOaKcualibHble pa3bembl, HasbiBaeMble «BUJIKA». Illtexkep koakcHaIbHOM
BUJIKM TPUINAUBACTCS K BHYTPEHHEMY IMPOBOJAHHUKY Kalens, KOpmyc - K
BHEILIHEMY.



KoMOuHMpOBaHHBI HM3MEpPUTENbHBIN KaOelb HMEET C OJHOr0 KOHIIAa
KOAKCUAJIbHBI pa3beM «BUJIKA», C JPYyroro KOHI[A -  CHMMETPUYHYIO
M3MEPUTEIBHYIO APy CO IITEKEPAMH.

[Ipu pa3paboTke CXeM COEIMHEHUM PEKOMEHIYeTCsl MCXOAUTh U3
cnenyromux TpedoBanuii 'OCToB:

1. CpenctBa U3MEPEHUN 0003HavarTCs KBaJpaTaMu WIn
npsamoyrojabHukamu pasmepom 10 x 10 mm; 10 x 15 MM umm 15 x 20 mMwm.
Jonyckaercss nponoplUUOHAIbHOE YBEIUYEHNE Pa3MePOB Becex cTopoH YT'O.

2. B YI'O BmuceiBaercs OykBeHHO-IIH(PPOBOE 00O3HAYCHUE CPEACTBA
U3MEpEHU W (I KOMOMHHPOBAHHBIX W YHHBEPCAJIBHBIX MPUOOPOB)
0003HaYeHNE U3MEPSIEMOro ImapaMeTpa B BUJE, YKa3aHHOM Ha puOope.

3. Ha VYI'O cpenctBa wm3MepeHHS HW300paKarOTCS  yCTPOMCTBA
NOJKJIIOYEHUS] — THE3/la WM KOAKCUAJbHBIE Pa3beMbl — PO3ETKM M HAHOCHUTCS
0003HaYeHUE BXOJAa B COOTBETCTBUM C OOO3HAYEHHEM Ha HCIOJIb3yEMOM
npuodope.

[Ipumepsr:

1. WsmeputenbHas 3ajadya — OIPEACICHUE BEIMYUHBI IOCTOSHHOTO
HaIpsHKEHUS! B KOHTPOJBHBIX TOUKaX 0OHEKTa CBA3H.

JIns mpoBeneHUST W3MEPEHHI PELIEHO HCIO0JIb30BaTh YHUBEPCAIBbHBIN
ANEKTPOHHBIN BoJabTMETp B7-58. OH mMeeT kieMMbI B KOJIMYECTBE YETHIPEX
HITYK, OJHA U3 HUX OO0I1asl.

JIns u3MepeHus: HeOOXOIUMO HCMOJIb30BaTh PEXUM pabOThl mpudopa —
U3MEpPEHUE HaIPSKEHUS! MOCTOSSHHOTO ToKa (0003HaueHHE Ha NEepeKyoyaTese
peXUMOB paboThl U— .

JIns monkiroYeHus MpuOopa B JAHHOM H3MEPHUTEIBHOM SKCIEPUMEHTE
HCIIOJB3YETCSl HECUMMETpPUYHas Iapa KiIeMM, OOO3HA4YeHHbIE Ha MpuOope
«U=»u «*».

YI'O npubopa B7-58 Ha cxeme cOoeIMHEHWH, NpeaHA3HAYECHHOW IS
nocjeaywnieil cOOpKU CXeMbl U3MEPEHUN U MPOBEICHUS] W3MEPEHUN, MOMKET
HMMETb BUJ, IPEACTABICHHBINA HA pUCYHKE 1.

[Ipu BeptukambnoM YI'O mpubopa 3HaK « * » oOo3HauaeTcsi Bceraa
BHU3Y.

2. Jlna wabmonenust (GOpMBI CUTHAlla U M3MEPEHHUS €ro IMapaMeTpoB
UCIIOJIB3YETCsl, HallpuUMep, AByxJiyueBol ocummiorpag C1-96.

OH mMeeT IBa KOAKCHAIBHBIX BX0Ja, o0o3HayaemMble Y1 u Y2.

YT'O nmpubopa C1-96 Ha cxeme CoOeAMHEHHUI TPU U3MEPEHUU MapaMETPOB
OJTHOTO CHUTHAJIa MOKET UMETh BH/I, TOKa3aHHBIM HA PUCYHKE 2.

[Ipu uzmepennn mapameTtpoB aByx curHajioB YI'O mpubopa C1-96 Ha
CXeMe COeTMHEHHUI MOXKET UMETh BUJI, TIOKA3aHHbII HAa PUCYHKE 3.
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3. (CxemMa  COEIMHEHHMHA  peaJu3yeT  CXEMy  DIIEKTPHYECKYIO
(YHKIIMOHATIBHYIO U3MEPUTEIHHOTO TIPOIIECcca.

IIpumep:

W3meputenbHas 3amada — OMNpEACNICHHE CPEIHEKBAIPaTHUECKOTO
3HAYCHUS HAINpPsDKEHUS Ha BbIxoje | reneparopa 1'3-112.

C1-96 C1-96 C1-96 C1-96
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Pucynok 3

Cxema »arekTtpuueckas (yHKIIMOHAIbHAS HW3MEPHUTEIBHOTO Mpoliecca
npeJicTaBjeHa Ha puc.3.

B7-58

\ 4

[3-112

Pucynok 4

CpencTBo U3MEpEHHUs — YHUBEPCAIBbHBIN 3JIEKTPOHHBINA BOJbTMETp B7-
58.

['3-112 wumeer 2 KOaKCHaJIbHBIX BBIXOAHBIX pa3beMa, 0003HAUYECHHbIE
muppamu [ u II, u nperycmaTpuBaeT MoAKIIOYEHHUE COTIIACOBAHHONW HATPY3KH C
MOMOILBIO KOAKCHAIIBHBIX Pa3bEMOB

Bxon B7-58 — HecummeTpuuHbIi, 3a1€MCTBYETCS JUIsl PEHICHUS] TaHHOU
U3MEpUTENBHOM 3a7auu KIieMMbl V~u *.

Jliist coenquuenust TpeOyeTcss KOMOMHUPOBAHHBIN U3MEPUTENIbHBIN KaOeb.

CxeMa coeIMHEHUI UMeeT BUJI, TOKA3aHHBIM HA pPUCYHKE O.



[3-112 [PSMOE HATIPABJICHHE TIPOXOMKICHHUSI B7-58
W3MEPHUTEIBHOTO CUTHALA — — — 5 Pusv' ' V-"
|
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1 HanpaBlIeHue o
9

KoakcuaibHbIH pazbeM | ['3-112 "pozeTka";

KOAKCHaJIbHBIN pa3beM "BHIIKA" COINIACOBAHHOMN HArpy3KH;
KOAKCHaJIbHBIN pa3beM "po3eTKa'" COrlIacOBaHHOM HArpy3KHU;
KOaKCHAJIbHBII pa3beM U3MEPUTEIbHOI0 KOAKCHAIBHOTO KabeJs;
JBYXIPOBOJHOE OKOHYaHUE KOMOMHUPOBAHHOTO H3MEPUTEIBHOTO Kales;
kiremMma V~;

LITEKEP CUTHAIBHOTO IIPOBOJHHKA;

HITeKep 0OPaTHOTO MPOBOJAHUKA,

© oNoOR~wWNE

001Ias KjIemMa rmpudona «*».

Pucynok 5

COopka cxeMbl BBITIOJHAETCS CTPOTO B COOTBETCTBUM CO CXEMOMW COeIH-
HEHUU B MOCJICIOBATEIBHOCTA OT MCTOYHMKA CUTHAaJA (00BEKTa M3MEPEHUN) K
CPEACTBY (CpeIcTBaM) U3MEPEHUM.

Buumanme! Ilepen coopkoii cxembl HaJI0 YOSIUTHCS B IIEJIOCTHOCTH U3
MEPUTEIHHOTO KaOeJs UM U3MEPUTETHLHOM Maphl.

[Tocne cOopku cxembl U3MEpPEHUN 00s13aTEIBHO TOJKHA OBITH TPOBEICHA

IPOBEpKa MPaBUJILHOCTU COCIMHEHUN YCTPONUCTB U TPUOOPOB.

1.3 YkazaHudg no texuuke 0e30I1acHOCTH

[Ipu BbIMOTHEHUU JIAOOPATOPHBIX pPabdOT HEOOXOAUMO COOJIIOAATH
CIIeAYIOIINE PaBUiIa TEXHUKU OE€30MaCHOCTH.

1. Ilpuctymas k paboTe, ciexyeT O3HAKOMHUTHCS C HCTOUYHHUKAMHU
nuTaHusE pabodyero Mecra, CrnocobamMu WX BKIIIOYCHHS, OKCIUTyaTallud W
BBIKJTIOUCHHS.

2. OrmpenenuTh MecCTa MOAKIIOYEHHUS H3MEPUTENBHBIX MPUOOPOB U
yOeauThCs B LIEJIOCTHOCTH PO3ETOK, BUJIOK U IIHYPOB MUTAHUS U3MEPUTEITbHBIX
npuOOpOB.
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3. Tlepen cOopkoii cxembl H3MEpPEHHN YOEAUTHCS B IEIOCTHOCTH
U30JISIIIMY COETMHUTENBHBIX TPOBOJHUKOB U U3MEPUTENBHBIX KaOemei.

4. COopKy cxembl U3MEpPEHU MPOBOAUTH CTPOTO B COOTBETCTBUHU CO
CXeMO# coeMHEeHUH, 0co00e BHUMAHUE YJENSs MPaBUIHLHOMY MOJKIIOUEHUIO
CUTHAJIBHBIX U KOPIYCHBIX IITEKEPOB K Mprubopam.

5. Ilocine oxoHuaHusi COOPKM CXEMbl MPENOAABATENb WU JAOOpaHT
JIOJDKEH €€ IPOBEPUTH U PA3PEIIUTh BKIIOYUTh UCTOUHUKH [TUTAHUS.

6. 3anmpemaercs mpukKacaTbCsl pyKamMH K 3a)KMMaM, HaxXOJSAIIMMCS MOJ
HaNpsDKEHUEM; HaJU4uue HANpPSDHKEHMsI Ha 3aKMMax AJIEMEHTOB CXEMbI CIIEAYeT
IPOBEPSATH TOIBKO U3MEPUTEIBHBIM IPUOOPOM.

7. 3ampemaeTcsi OCTaBIATh O€3 HAOMIONCHUS CXEMY M HU3MEpHUTEIbHbIC
puOOpPHI, MOAKIIOUEHHBIE K NICTOUHUKY MTUTAIOIIETO HAMPSKEHUS.

8. Bce m3MmeHeHHs B cxeme, a TaKKe YCTpaHCHHE HEHCIPaBHOCTEH
MIPOU3BOIUTCS TOJBKO MOCIIE OTKIIOUEHUS! ICTOYHUKOB IMMUTAHUSI.

9. Pa3buparh cxeMy MOXHO TOJBKO IOCJIE€ OTKIIIOUEHUS HCTOYHHUKOB
MUTAHMS U C pa3pelIeHHs] IPEToJaBaTesl.

10. PazoOpaB cxeMy, HEOOXOAUMO aKKYPaTHO CIOXHUTHh COSIMHUTEIbHBIC
IpoBO/a, a MPUOOPHl YCTAaHOBUTHh Ha YKa3aHHbIE MecTa; pabouee MeCTO B
UCXOJHOM COCTOSTHUM CJIaTh MPEIO1aBaTEIO.

11. Byapte oOCTOpOXHBI MHpu padboTe ¢ BBICOKUM HampsHKECHUEM!
Co0arogaiiTe npaBuiIa TEXHUKHU 0e30MacHOCTH!
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Il TPAKTUYECKUE 3AHATUA

IMPAKTUYECKOE 3AHATHUE Ne 1

CUATBIBAHUE OTCHETHbIX 3HAYEHHM ITOKA3AHUM CPEJICTB
U3MEPEHVH U ®OPMUPOBAHMUE PE3YJIbTATOB U3MEPEHUI

Henn 3ausatus

1. HayuyuTbhcs cuuThiBaTh OTCUETHBIC 3HAUeHUs mokazaHuit CU mpu
MPSIMBIX OJTHOKPATHBIX U3MEPEHUSAX.

2. Hayuutbcs ~ oOpabaTbiBaThb ~ OTCUETHBIE  3HAUEHUS  OPSIMBIX
OJTHOKPATHBIX U3MEPEHUN.

3. Hayuutbcst oOpabaTbiBaTh pe3ynbTaThl KOCBEHHBIX OJHOKPATHBIX
WU3MEPEHU.

4. Hayuutbcsi GopMUpOBaTh MPEACTABISEMbIE PE3YJIbTATHl U3MEPEHUMN
10 YyCTaHOBJIEHHOH (hopMe.

PaccMaTpuBaeMble BOIIPOCHI
OnpenenuTenbHbIN 0a3UcC 3aHATHS.
O6paboTka pe3ynbTaTOB MPSMBIX OJTHOKPATHBIX U3MEPEHUM.
O6paboTka pe3ynbTaTOB KOCBEHHBIX OJTHOKPATHBIX U3MEPECHUH.
4., ®dopMupoBaHHME TMPEJCTABISAEMBIX PE3YJIbTaTOB H3MEPEHUM U UX
WHTEpHpETALINS.

wn e

TexHudeckoe obecreyeHmne
— KOMOWHHMPOBAHHBIN H3MEPUTEIBHBIA TPHOOP.................. ;
—  YHUBEPCAIBHBIA BOJTBTMETD. . veenveennnnnnnes ;
— TO ucnonb3zyembix TpruOOPOB;
— TabnWia WHIUBUAYAIbHBIX 3aIaHUH;
— (opmanm30BaHHBIE CTPAHUIIBI OTIOPHOTO KOHCTICKTA;

MuadopmalimoHHoe odecrieueHue

1. Metponoruss u DIEKTPOPATUOUZMEPEHUS B TEICKOMMYHUKAIIMOHHBIX
cuctemax. YueoHoe nocobue / [Tox obmeit penakmueit b.H. Tuxonona. — 2-
e u3l., crepeotunt. — M.: T'opstuas nunusi-Tenexkom, 2012. — 360 ¢

2. Merponorus wu paguomsmepenus. Ilom pemakuuerr Hedemoa B.U.
Vueonuk a1t BY3o08. M. «Bricmias mikosay, 2006 T.

3. Merponorus, crangapTu3anus U cepTuduKamus: yueOHUK 1751 CTY/I. BBICHI.
yue06. 3aBenenuii / b.A.Asnees, B.B.Anekcee, E.M.AHTOHIOK U JIp.; TIO]



4.
S.

12

“Axanemus’, 2008. — 384 c.
Koncnekr nexmuit “Metposniorus, cTaHaapTH3anmus W cepTUUKAIUS B
MH(POKOMMYHUKALIUAX .
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IMPAKTUYECKOE 3AHATHUE Ne 2

HABJIIOJEHUE ®OPMbI U UBSMEPEHUE ITAPAMETPOB
NHP®OPMALIMOHHBIX CUT'HAJIOB

Ilens paOoThI

1. Hayuntbes npumensats CU mia wiccnenoBanus GOPMBI B U3MEPCHHS
napaMeTpoB HH()OPMAIIMOHHBIX CHTHAJIOB.

2. Hayuwmtbcs TIPOBOAWTH HW3MEPEHHUS IapaMETPOB CHTHAJIOB U
OILICHUBATh MOTPEITHOCTD N3MEPEHUH.

3. Hayuutbcst  GopmMupoBaTh  HpPEACTABISIEMBIH  pe3yjibTaT IO
YCTaHOBJICHHON ()OpME M JaBaTh (PU3WYCCKYIO HHTEPIPETALHIO pe3yJIbTaTa
U3MEPCHHUS.

H3mepuTenbHbIe 3a1a41
1. HccnenoBanne ¢GopMbl U H3MEPEHHUE IMApPAMETPOB aHAJIOTOBOIO
MH(OPMAIMOHHOTO CUTHAJIA.
2. WccnenmoBanue ¢GopMbl U HM3MEpPEHHE IMapaMETPOB JTUCKPETHOTO
MH(OPMAIMOHHOTO CUTHAJIA.

TexHuueckoe obecreueHme

- TeHepaTop CUTrHajaoB HU3Kko4acTOTHBIN ['3-112 ¢ cornacoBaHHOM
Harpy3koit R=600 Owm;

- BOJBTMETP YHUBEPCAIbHBIN qu)pOBon

- ocuwuiorpag ABYXJIy4eBOU ;

- HCTOYHUK MUTAHUS MOCTOSHHOTO TOKA;

- 71a0OpaTOPHBIN MaKeT CUMMETPUYHOTO MYJILTUBUOPATOPA;

- WU3MEpUTebHbIE Kabenu;

- COGJUHUTENbHbIC TPOBOJIHUKH;

- TexHudeckue ormmcanus CU;

- TaOJIUIlbl MHAUBUIYAIbHBIX 3aJJaHUM;

- ¢dopMaM30BaHHBIC CTPAHUIIBI OMTOPHOTO KOHCIIEKTA;

NudopmarmonHoe obecrnieueHne

1. Metposiorusi u BIEKTPOPATUOUZMEPEHUSI B TEIEKOMMYHHKAIIMOHHBIX
cucrtemax. YueOHoe nocooue / Ilox oOmieit penakiueit b.H. TuxoHona. —
2-e u3n., crepeotun. — M.: ['opsiuas munaus-Tenexkom, 2012. — 360 ¢

2. Mertponorus u paguousmepenus. Ilon penakumein Hedenora B.U.
Vueonuk w1 BY3o0s. M. «Bricmas mkosay, 2006 T.
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3. yueb. 3aBenenuii / b.SI.ApneeB, B.B.AnekceeB, E.M.AHTOHIOK 1 1Ip.; TTOA
pen. B.B.AnekceeBa. — 2-¢ m3a., crep. — M.: N3marenbckuii meHTp
“Axagemus’, 2008. — 384 c.

4. KoHncmekT nekiui “MeTrposiorws, CTaHAApTHU3amus W CepTHUKANMS B
UH(POKOMMYHUKAITUAX .

MeToan4YeCcKrUe YKa3aHUs
Pemenne HU3MCPHUTCIIBHBIX 3a1a4

N3meputenpHas 3amada Ne |

Hcmounux ungopmayuornoeo cuerana - uzmepumenohviil eerepamop I 3-112.

1.1. TlpoBecTn KOMMYTAIMIO CXEMbl COCIMHEHHWA Ui HW3MEPEeHUS
aAMIUTUTYIHBIX, BDEMEHHBIX U YACTOTHBIX MAPAMETPOB CUTHAJIA.

1.2. YcTaHOBHTH 3aJlaHHBIC HOMUHAIBHBIC 3HAYCHUS YaCTOTHI M YPOBHS
BBIXOJITHOTO CHTHaJIa, COIIACHO MHIMBUIyaTbHOMY 33/IaHHIO.

1.3. [omyunTs yCTOWYMBOE M300paKEHUE CHUTHAja, HMCCIEAOBATH €ro
GhopMy U CPaBHUTD C TEOPETUUECKU O3KUIACMOM.

1.4. Cuautare orcueTHble 3Ha4YeHus: Nokazanuii CH u 3aHectd B TaOiMILy.
OnpenenuTh 3HaUEHHS TAPAMETPOB CUTHAJIA

1.5. TIpoBecTu METPOJIOTUYECKYIO 0OPAOOTKY PE3YIBTATOB U3MEPEHUIA.

1.6. TlpencraButh pe3ysbTaThl IO YCTAHOBIEHHOM (hopMme.

1.7. TlpoBecT KOMMYTAIIMIO M3MEPHUTEIBHON CXEMBI JJIS ONpPEACIICHUS
CPEIHEKBAAPATUYECKOTO 3HAUEHUS HAIMPSIKEHUS HA BBIXOJIE M3MEPUTEIBLHOTO
reHeparopa

1.8. 3ammcatp oTcuerHple 3HadeHus mnokazanumii  CH, mpoBectH
METPOJIOTMYECKYI0 00pabOTKy pe3yabTaTOB U3MEPEHUI W TPEICTABUTH PE3yIbTaThl
M3MEPEHUH N0 YCTaHOBJIEHHOM (hopMe.

1.9. TlpencraBuTh UHTEPIPETALIMIO MTOJTYICHHBIX PE3yIbTATOB.

N3meputenbHas 3agaqa No 2

Hcmounux  ungpopmayuonnoco cuenana - makem CUMMEMPUUHOSO
MyTbmusubpamopa.

2.1. IlpoBecTy KOMMYTALIMIO CXEMbI COSIMHEHU.

2.2. llomyunts  ycTOMuUMBOE  H300paKEHHWE CHUTHAJIOB Ha  BBIXOJAX
CUMMETPUYHOTO MYJIbTUBHOpaTOpa M uccienoBatb ux (opmbl. CpaBHUTH C
TEOPETHUYECKH OKUAAEMBIMH.

2.3. 3aHecTu B TaOJIMILy OTCUETHbIE 3HaueHus nokazanuii CH.

2.4. OnpenenuTh  3HA4YEHWs  MapaMeTpoB  curHaioB. [IpoBectu
METPOJIOTUYECKYI0 00pabOTKy Pe3yJbTaTOB M3MEPEHUI U MPEACTABUTH PE3yJIbTaThl
M3MEPEHUH 110 YCTAaHOBJICHHOM (hopMe.

KOHTpOJIbHBIE BOMPOCHI
1. Hasznauyenue usmepurenbHbix reuepatopos (MI).
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2. Hopmupyemsie napametpst UI.

3. 13-112. Oprans! ynpasieHus.

4, TapMOHWYECKHE  CHTHAIBl HM3MEPUTCIBHOW WHPOPMAUA H WX
napameTpsbl.

5. Bupeoumitynbc U €ro mapameTphl.

6. IlocienoBaTeabHOCTh BUICOUMITYIHCOB U €€ MapaMeTpBhl.

7. YHuBepcalbHbIC AIEKTPOHHBIE OCIMILIOrpadbl U UX KiacCuUKaIUS.

8. O06oOmeHHass cTpykTypHas cxema YOO M Ha3zHAYCHHE DJIEMEHTOB.
Opransl ynpasienus Y 0.

9. Hopmupyembie xapaktepuctuku Y 90.

10. Usmepenne Hanpsokennit YOO. Hasnauenue W NOpUMEHEHHE
KaJIMOpaTOpOB aMILUIUTYABI.

11. 3mepeHue MIUTENBHOCTH UMITYJILCOB. [IpuMeHeHne KaauOpaTopoB
JUTUTEIIBHOCTH.

12. IamMepeHre BpeMEHHBIX HHTEPBAJIOB.

13. U3mepeHune 4acToThl.

14. N3mepenue capura ¢as.

15. TlpaBuna u ycinoBus Beioopa Y20.

16. MuHMMU3a1Ms MOTPENTHOCTEH NP CHATUU OTCUETHBIX 3HAYEHUW Ha
¥20.
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111 ®OPMbI OTYETHOCTH

IMPAKTUYECKOE 3AHATHUE Ne 1

Tema 3ausaTus:

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texanueckoe obecrieueHme

MuadopmariimonHoe obecrieueHue

OnHOKpaTHBIE TPSAMBIE U3MEPEHUS —

O)IHOKpaTHBIe KOCBCHHBIC UBMCPCHUS -

OTcueTHOE 3HAYECHUE —

OnpenesieHue U3MEPEHHOH BEJIUYHMHBI 110 OTCYETHBIM 3HAYEHUSAM -

NuauBuayajbHoOe 3a1aHKeE -
OOpaboTka pe3yJibTaTOB



YcaoBus usMepeHui —

17

Nsmepsemas
BEJIMYMHA

[Ipenen
U3MEpPEHUI

OtcueTHBIE
3HAYEHUS

N3mepenHsbie
3HAYEHUs

Aon




OJHOKPATHBIX NMPAMBIX I/I3MepeHI/II7[

18

ALI,H

As

[IpencraBnsieMblit
pe3yabTaT

oz %

duznueckas
WHTEpIpeTaIus
pe3yJibraTta
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OO0paboTka pe3yJIbTaTOB

CoOOTBETCTBYIOIINE
Msmepsemas M3MEPEHHbBIC BETUYNHBI Aon
BEJIMYMHA Suatenne
MPSIMBIM METOJIOM dusnueckoit
KOCBEHHBIM —
METOA0M U | AU Al
U
R=—
I
P =Ul
U
R=—
I
P=Ul
U
R=—
I
P=Ul

Pacuer




OJHOKPATHBLIX KOCBCHHBbIX I/I3MepeHI/Iﬁ

20

OHeHKa IOrp€IHOCTU KOCBEHHOI'O ME€TO4a

o

IIECCUMHUCTHYCCKOM
MOACIN

CPEIHEKBAIPaTHICCKOM
MOJEIIN

[IpencrapisieMbliit
pe3ynbTar

duznueckas
TpPaKTOBKa

NMOTrPeNIHOCTH



JIMCT OTYETHOCTH

21



IMNPAKTUYECKOE 3AHATHUE Ne 2

Tema 3augaTusa

e paboTHI

N3MepuTenbHEIE 3a1a4n

O0opyaoBaHue paboyero Mecra

MuadopmarimonHoe obecrieueHue

22
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HN3mepuresbHas
dopma curHaia N3mepsiembie mapaMeTpsl
a) TeOpeTUUYECKas: 1. Um, T
1 Um
F==; Uck=—
T V2
0) SKCIIepUMEHTATbHAS 2. Uck
Um =+/2Uck
0
OTcueTHbIE 3HaYCHUS BIUSIOMUX (aKTOPOB: ve P P
0
HSMepeHHBIC 3HAYCHUA BIIMAIOIIUX (i)ElKTOpOBI ve P ¢

Y cnoBus n3MepeHui

N3mepsiembrit
rnapameTp

CHnu

Cxema coeIuHEHUH




3agava Nel

3Ha4YeHUS MTApaMETPOB
1. Tlo 3amanuro:

Fu= ; Uck =

3. OxnpgaeMble 3HAUECHUSA

Fu= + I'm
Uck = + B
Um = + B
T= + c

(DYHKHI/IOH&TIBHLIC CXCMbI

HN3MCPUTCIIBHOTO IMPOIECCCa

24

1. HaGmiogenust (opMbl U H3MEPEHUS
Um, T, Fu.

2. U3mepenus Uck

Otcuérnbie | M3mepennoe
3HAUYECHUS 3Ha4YCHHE
cn rnapaMmeTrpa

Son
6 iti

Aon

Aﬂn

As

[Ipencrasnsie-Mpli
pe3ynbTaT
U3MEPEHUIN




HN3mepuresibHasn

MyabTuBuOpaTop Ocun/L10rpaMmMbl CUTHAJI0B
Cxema rJiekTpruecKas Ha BbIX0/aX
NPUHIUIHAIbHAS

25

Cxema dJjieKTpruYecKas
(pyHKkuuOHAJBbHAA HIpoLecca

U3MepeHui

BCMHM v MCTOYHUK NMUTAHUSA

N3mepsiemblii CHu
rapameTp

OTcuéTHbIC 3HAUCHUS N3mepenHoe 3HaueHMe
rapaMeTpa CUrHajia
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3aga4da Ne2
N3mepsiemble mapamMeTpbl OxxugaeMble 3HAYECHUA
U3MepseMbIX BeJIUYMH
CxeMa coequHeHU M
0 IIpencraBnsgseMbii Nuarepnperaiusa
o Aon Am As pel priperar

O pe3yiabTar pe3yibTara




JIucerT oTueTHOCTH
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Jluteparypa

1. Metposiorusi ¥ 3JIEKTPOPAAUOU3MEPCHHSI B TEICKOMMYHHKAITMOHHBIX
cuctemax. Yueobnoe nocooue / Ilog obmeit penaknuern b.H. Tuxonosa. — 2-¢
u3 1., crepeotun. — M.: I'opsiuas munaus-Tenexom, 2012. — 360 ¢

2. Metponoruss u panuomsmepenus. [lox pemaxmueit Hedpemoa B.U.
VYuebnuk 1 BY308. M. «Bricmiag mikoiay», 2006 r.

3. Metponorusi, cranaapTu3anus U cepTUdUKAIMS: y4eOHUK ISl CTY/I.
BhICTI. y4eO. 3aBenenuii / b.Sl.ABnees, B.B.Anekcee, E.M.AHTOHIOK U Jp.; IO
pen. B.B.AnekceeBa. — 2-¢ usn., crep. — M.: U3naTenbckuii eHTp “Axamgemus’,
2008. — 384 c.

4. Metponorus, CTaHAapTU3AIMS, cepTuduKanus u
ANIEKTpPOM3MEpPUTENIbHAS ~ TexHuka:  YueOHoe mnocoome / K. K.Kuwm,
[".H.Anucumos, B.JO.bap6aposuu, b.A.JlutBunoBuy. — CII6.:ITutep, 2008. —
368 c.
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