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| OPrAHM3AIIMA U HNPOBEJAEHUE METPOJOI'MYECKOI'O
IHNPAKTUKYMA

1.1 Lenn n 3apa4n METPOIOTUUECKOTO MMPAKTUKYMA

JlaHHBI ~ METPOJIOTMYECKUN  TNPAKTUKYM  SIBIISIETCA  TEPBBIM U
OCHOBOITOJIATAIOIIMM ~ 3BEHOM B  peaju3allid M[pOTpaMM  HENpepbIBHOU
METPOJIOrnYecKoi moAroToBku cTyaeHToB CK® MTYCH.

OcHoBHas 11eTb TPAKTUKYMA — HAYYUTh:

1) paboTtaTh ¢ OCHOBHBIMH THIIAMH HW3MEPHUTEIBHBIX MPUOOPOB,
UCTIONB3YEMBIX JIJI1 HM3MEPEHUS HANpsDKEHUs, TOKA, AKTUBHOM MOIIHOCTH,
ucciaenoBanuss (opMbl M U3MEPEHUs MMApaMETPOB CUTHAIOB H3MEPUTEIbHOU
uHbOpMaIu (CUHYCOUTANBHBIX, UMITYJTCHBIX U MOAYJIUPOBAaHHBIX);

2) BbIOMpaTh ~ THIIBI  YKa3aHHBIX  W3MEPHUTEIBHBIX  NPUOOPOB,
YIOBJIETBOPSIOIIME TPEOOBAHUSIM KOHKPETHOM U3MEPUTEIIBHON 33]1auu;

3) MOJIB30BaThCSl HWHCTPYKIHUSIMH W ONHCAHUSMHU OCHOBHBIX THIIOB
U3MEPUTENbHBIX TPHOOPOB;

4) caMOCTOSITEIIbHO MPOM3BOJUTH M3MEPEHUS MapaMEeTPOB OKPYKaroIIeh
Cpelibl, TapaMeTPOB LieNel, OCHOBHBIX MAPaMETPOB U PEKUMOB PaOOTHI TUIIOBBIX
PaZMORIEKTPOHHBIX CXEM HW3MEPHUTENIbHBIMU NpUOOpaMu, HamOojee MIMPOKO
pacnpocTpaHEHHBIMU Ha MPAKTUKE;

5) o0OpabatrbiBaTh pe3ysibTaThl W3MEPEHUH, BBIUMCIATH OCHOBHBIC U
JIOTIOJTHUTENbHBIE TIOTPEITHOCTH U3MEPEHUI;

Takum 00pazom, METPONOTHYECKUN MPAKTUKYM TOTOBUT CTYJIEHTOB MIJIS
CaMOCTOATENbHOM pabOoThl MpU MPOBEAEHUM JaOOPATOPHBIX paboT Mo
crenuaibHbIM JUCUUIUIMHAM B Tpolecce Bcero uukina odoydenuss B BY3e. B
COOTBETCTBHUH C MPOTPaMMOI MPAKTUKYM IPEIyCMaTPUBAET:

a) BBIMOJIHEHWE  WHIAMBUAYATbHO  KOKIBIM  OOy4aeMbIM  psija
NPAaKTHUYECKUX paboT, HANpaBICHHBIX Ha U3YYCHHE EAWHUIl (U3HMUECKUX
BEJIMYMH, YCTPOICTBa, OPraHOB YIPABJIECHUS M OTCYETA CPEACTB H3MEpPEHUH,
METPOJIOTHUECKUX  XapaKTEPUCTUK CPEACTB  HM3MEpEeHul, oO0paboTKu WU
(dbopMupOBaHUS PE3yIbTATOB U3MEPEHUH;

0) TpOBENEHHE CaMOCTOSTEIBHO JIA0OPATOPHBIX pPabOT CTPYKTYpHO U
JIOTHYECKH CBSI3aHHBIX JPYT C IPYTOM;

B) HUHAMBHIYQJbHYIO OTYETHOCTh IO JaOOpaTOpHBIM paboTraM cC
MOJITBEPXKJIECHUEM JOCTOBEPHOCTH IMOJIYYEHHBIX pE3yJlbTaTOB, IMOSICHEHHUEM
(U3MYECKOro CMbICTA COCTABIIAIONIMX MPEACTABISIEMbIX PE3yJIbTaTOB U OTBETOM
Ha 0a30BbI€ KOHTPOJIbHBIE BOIIPOCHI.

MeTponornueckuii  TPAKTUKyM  MPOBOJUTCS  TOJ  PYKOBOJCTBOM
npernojasarenss B Jabopatopuu. EMy  OKa3bpIBalOT MOMOIIb  WHXKEHEP
nabopaTopud U J1a0OpAaHTBL.  3aHATUS  METOJUYECKH  O0ECreYrBarOTCS
U3MEPUTENbHBIMH IPUOOPAMH, MAaKeTaMH, TJIAKaTaMH, CIIPABOYHUKAMHU U



MHCTPYKIHSIMH o VCMOJIb30BAaHUIO puOOpPOB, METOJANYECKUMHU
PEKOMEHIAIMSAMMU T10 TPOBEICHUIO BCEX BUIOB 3aHSTUU.

[Io OKOHYaHHMIO METPOJOTHYECKOTO MPAKTHUKYMA y KaXAOTO CTYAECHTa
dbopMHpYETCST OTOPHBIN KOHCIEKT 10 METPOJIOTHH, KOTOPBINA SBJISIETCSI OCHOBOM
JUIsL JaJIbHEMINIEro COBEPIIEHCTBOBAHMS HABBIKOB B O0JIACTH METPOJIOTHHM H
METPOJIOTUYECKOT0 00eCIeUeH I IKCIUTyaTallul CPEICTB CBSI3H.

1.2 O6mue npaBuia paboTsl B 1ab0paTOpun

ITpu pabote B 1aOOpaTOPUM CTYAECHTHI JOJIKHBIL:

1) Crporo  coOmofate  YCTaHOBJCHHBIC  TIpaBWIa  BHYTPEHHETO
pacropsiika 1 TEXHUKH O€30MacCHOCTH.

2) HeykoCHUTENBHO BBINOJHATH TPEOOBAHUS WHXKEHEPHO-TEXHUICCKOTO
COCTaBa JIabOpaTOPHH.

3) Hawamo mro0bIXx BHIOB pabOT HA4YMHATH C MPHEMa HCXOJHOTO
COCTOSIHHSI KOMIIJIEKCa TEXHHUECKHUX CPEJCTB Ha pabodyeM MecTe U 3aKaH4YMBaTh
PUBEICHNEM KOMIUIEKCA TEXHUUECKUX CPEACTB B HCXOTHOE COCTOSIHHE.

4) Tlpu BBHINONHEHUW WM3MEPHUTENBHBIX 3a/lad  CTPOro  COOJII0JATh
CJIEyIOIlKe IpaBuiia pabOThl C MAKETaMU U U3MEPUTEIbHBIMU TPUOOpaMHU:

a) 10 TMOJaud HanpsHKEeHUs MNHMTaHus Ha pabodyee MeECTO Bce
KOMMYTHUPYIOIIUE  YCTPOMCTBA JIOJDKHBI OBITh  IMOJAKIIOUYEHBI CTPOrO B
COOTBETCTBHUHM CO CXEMOW COEIMHEHHUS H3MEPUTENbHBIX NPUOOPOB COIJIACHO
JaHHOW M3MEPUTENHbHOW 3aj]aud, a OpPraHbl YIPaBICHUS U MHAWKALMU JOJKHBI
OBITh yCTAaHOBJCHBI B HYXHOE TOJOXEHHE COIVIACHO WHCTPYKIUH TIO
OKCIUTyaTallik, TpPH OJTOM, €CIM MaKCHMaJbHOE€ 3HAYeHHE HW3MEPSEMOTO
nmapaMeTrpa XoTs Obl NPUONM3UTENHFHO HEU3BECTHO, TO MPEIBAPUTEIHHO
BBIOMPAIOT IIKATy ¢ MAKCUMAJIbHBIM MIPEIETIOM N3MEPEHUS;

0) mpu BKJIIOYEHWHM B CXEMY HU3MEpPEHHUH NpUOOpa MOCTOSHHOIO TOKa
HEOOXOMMO CJIEIUTH 3a OIS PHOCTHIO BKIIFOUCHUS;

B) MOCJ€ BKIIOUEHHUS HANpPSDKEHUs MUTaHUS HEOOXOIMMO BBIIEPXKATb
YCTaHOBJICHHYIO JUIsl JAaHHOTO THUIa Mpubopa HOPMY BPEMEHHU MPEIBAPUTEIILHOTO
Iporpesa 70 Havajia U3MEpEeHUs COTJIaCHO MHCTPYKIUH.

5) Bce omepanud C HM3MEPUTEILHBIMH MPUOOpPaMU  HEOOXOIUMO
IPOBOANTH AKKYpaTHO MpH OepeKHOM OTHoleHUH K mnpubdopam. Ilonoxenue
npubopa Ha pabodyeM MeCTe JOHKHO OBITh TOJBKO TAaKOE, KAKOE OMPEeeTICHO
TEXHUYECKOU TOKYMEHTALUEH.

[Tpu M3ydeHNn WHCTPYKIUHU TIO DKCIUTyaTalluy MpUOopa HYKHO 0Opariarh
0cob0e BHUMaHWE Ha yKa3aHUs, HapylIeHHEe KOTOPBIX BHI3BIBACT BBHIXO MprOOpa
U3 CTpOosA. OTH YKa3aHUS HEOOXOAMMO 3ammcarh B pabodylo TeTpaab IIo
METPOJIOTHYECKOMY MTPAKTUKYMY.

Henb3st  monw3oBaThes ~ HeucnpaBHbIMH — mpubopamu. O  51r000i
HEUCTIPABHOCTH JTOKJIAIbIBATh MPENOABATENI0 U TEXHUKY JTa00paTOPHUH.




[Ipy pemieHnM U3MEPUTENBHBIX 33a4 MOT'YT BO3ZHUKHYTH HEITOHSATHBIC SIBJICHUS
U3-32 HEUCHPABHOCTH H3MEPUTENIBHOIO MPUOOpa, HEUCHPABHOM KOMMYTALUH
AJIEMEHTOB MPHU COCTABJICHUM HW3MEPUTEIBHOIO KaHAJlA WM HENPaBUIIBHBIX
JNEUCTBUN omeparopa. B Takux ciaydasx HEOOXOOUMO MpEKpaTuTh padoTy u
BBUSICHUTH NPUYMHY, @ B TPYIHBIX CIydasix — OOpaTUThCA K MPEINOAaBaTEIIo,
UH)XEHEpY J1a00paToOpuu WM TEXHUKY-UHCTPYKTOPY.

Kareropuuecku 3ampeniaercst pa3ouparb OpuOOpbl WM YCTPAHSAThH
HEHCIIPAaBHOCTH caMuM!

Pemaemble B 1a00paTopuu U3MEPUTENBHBIEC 3a/1a4M SIBISIFOTCS Y4€OHBIMHU.
OHu 1mpoBOIATCA B CTPOIOM COOTBETCTBUHM C aJITOPUTMOM  PEILIEHUS
U3MEPUTENIbHBIX 3371a4 U MOATOTaBIMBAIOT 00y4aeMbIX K KBATHU(DHUIIMPOBAHHOMY
PELIEHUIO DKCIUTYaTallMOHHBIX U HAYYHBIX U3MEPUTENBHBIX 3a7a4.

1.3 ANropuT™M pelIeHHs U3MEPUTENBHBIX 3a1a4

W3meputenbHag 3ajlaya — 3TO 3a7ada, 3aKJIIOYaIoNIascs B ONpEeTICHUU
3HaYeHUN (U3UYECKUX BEIUYMH C TPEOYEeMOUM TOYHOCTHIO B JAHHBIX YCJIOBUSIX
U3MEpPECHUM.

AJTOpPUTM BKIIIOYAET B c€0s1 CICAYIONINE ATAIIBI:

1) TloaroToBKa K M3MEPCHHSIM.

2) TlpoBencHue U3MEpEHUH.

3) O0paboTKa pe3yabTaTOB H3MEPEHUI.

OTH 3Tanbl PEKOMEHAYETCS BBIOIHSITH B CIEAYIOLIEM MOPSIKE:

1.1 VsicHenue cCyTH HU3MEPUTEIbHOM 3aJayd, aHalIu3 anpHOPHOU
uHpopmaruu 00 OOBEKTE U3MEPEHUN, KOJUYECTBE U OPUEHTHUPOBOUYHBIX
3HAYCHUSX U3MEPSIEMbIX (PU3HMUECKUX BEIUUYMH.

1.2 PaszpaboTrka mMozeneir 00beKTa U3MEPEHUH, N3MEPSIEMBIX (DU3HUECKUX
BEJIMUMH, BIUSIONUX BEJIWYUH, MOJCJIEH CpEeICTB M3MEPEHUH U UX
METPOJIOTUYECKUX XapaKTePUCTHK M, Ha ITOM OCHOBE, IBPUCTUUECKUN CUHTE3
CXEMBI AIEKTPUUECKON (PYHKITMOHAIBHON N3MEPUTEITLHOTO TIpolecca.

1.3 BsiGop mpuHIMNA U3MEPEHHs, METO/Ja U3MEPEHUS U BHUIA CPEIICTB
VM3MEpPECHUMU.

1.4 OmnpeneneHue HOMEHKJIATYpPbl CPEIACTB HM3MEPEHHUIN ISl pPEIICHUS
WU3MEPUTEIBHOMN 33/1a4l U PEKUMOB UX IPUMEHEHUSI.

1.5 PazpaboTka W BBIYEpPUYMBAHHUE CXEMBI COCJAMHECHHM, OIpEIACIICHHUE
HOMEHKJIATYPhI ¥ KOJIMYECTBA U3MEPUTEILHBIX MMPOBOIHUKOB, IIETICH 1 Kabee.

1.6 Omnpenenenune BeIUYUHBI 0)KMIAEMON METOJIMYECKOMN MOTPEIIHOCTH U
NPUHATHS ~ pElIeHUs Ha TMPOBEICHUE HW3MEPEHUM B  COOTBETCTBUU C
pa3paboTaHHON CXEMOM.

1.7 KommyTamusi cxeMmbl COCITUHEHUI B COOTBETCTBUM C W3MEPUTEIHLHOMN
3azavci.

1.8 IlpoBepka mNpaBWIBHOCTH COEAUHEHUNW U TPUBEACHHE CPENCTB
M3MEPEHUH B HCXOIHOE COCTOSIHHE B COOTBETCTBUU C U3MEPUTENBHOU 3a/1a4€eH.




2.1 CuyurpiBaHue OTCYETHBIX 3HaueHWi 1mokazanuii CU  Bimsrommx
BEJIUYHH.

2.2 YcraHOBKa ONTHUMAIBHBIX pabounmx pexumoB CU  m3MepseMbix
(bu3nYECKUX BETUYHH.

2.3 CuurbiBaHME OTCYETHBIX 3HaueHUM mnokazaHuii CU wu3MepseMbIx
(U3UYECKUX BEITMYHH.

2.4 TlpoBepka TmPaBWIBHOCTH CHSATHS OTCUYETHBIX 3HAYECHUH W
yCTpaHeHHEe rpyObIX OMOOK U MPOMAaXOB.

2.5 IlpuBenenne CH B UCXOIHOE COCTOSTHUE.

3.1 Omnpenenenve YHUCIOBBIX 3HAYCHWUW BIUSIONMIMX BEJIMYMH W BHUAA
00J1aCTH YCIOBUN U3MEPEHUM.

3.2 Omnpenenenne 3HAYECHUHW W3MEPSACMBIX BEIWYWH TI0  JAHHBIM
OTCYETHBIX 3HaUeHu nokazanui CH.

3.3 Omnpenenenne w  OOOCHOBaHWE BHUIAOB H  COCTaBJISIOIINX
MOTPENTHOCTEH, YUUTHIBAEMBIX B TAHHOM M3MEPUTEITLHOM IKCIIEPUMEHTE.

3.4 OmnpeneneHre YUCICHHBIX 3HAYECHWUN aOCOTIOTHON M OTHOCHUTEIHHOM

peIesIbHO JIOTTYCTUMBIX MOTPEITHOCTEN CpEIICTB U3MEpeHUN
(MHCTpYMEHTAIBHBIX TOTPEITHOCTEN ).
3.5 Omnpenenenue BEJIMYUHBI OTHOCUTEJIHHOM METOIMYECKON

MOTPENTHOCTU U3MEPEHHUSI.

3.6 Omnpenenenne cyMMapHOW OTHOCHUTEIHHOW MOTPEIIHOCTH U3MEPEHUS
Y OIICHKA KaueCTBa U3MEPEHHUSI.

3.7 Tlpu nmpu3HaHWM HW3MEPECHHS KAYCCTBEHHBIM TMPHUCTYNHUTh K
GOpMHpPOBAaHUIO pe3yJbTaTa M3MEPCHHS 10 YyCTaHOBJICHHOW (opme; B
MPOTUBHOM CJIy4ae, MPUCTYNUTh K YCTAHOBIICHUIO NPHYUH HEIOMyCTHMOU
MOTPENTHOCTH, €€ YCTPAHEHUIO W TIOBTOPHOMY PEIISHUIO H3MEPUTEIIBHON 3a/1a4H.

3.8 Omnpenenenue a0COTIOTHOM BEITUYMHBI CUCTEMATHICCKOMN
MOTPENTHOCTH Y UCKITIOUCHHE €€ BIIUSHUS Ha PE3yIbTaT U3MEPEHUS.

3.9 dopmupoBaHue pe3ylibTaTa MU3MEPEHHUsS IO YCTAHOBIEHHOUN (opme
cornacHo I'OCT 8.011-72.

3.10 Ananu3z u ¢dusmveckas HHTEpPIpETaIus pe3yIbTaTOB H3MEPEHUI
(ompenenieHne JTOBEPUTEIBHBIX WHTEPBAJIOB PE3YIbTATOB HU3MEPCHUN TIpU
3aJIaHHBIX JIOBEPUTEIBHBIX BEPOSITHOCTSX ).

1.4 Pa3paboTka cXeMbl COCTMHCHU I

OcHOBOI#1 1151 COOPKU CXEMBI U3MEPEHU SBIsIeTCS pa3paboTaHHas Ha 0ase
CXEMbl D3JIEKTPUYECKON (DPYHKIIMOHAILHOM HM3MEPUTENIbHOIO Mpolecca u
MPaBWJIBHOTO BBIOOpa CPEICTB HM3MEPEHUU C TpeOyeMbIMU ISl OOecreueHus
HEOOXOAMMOW TOYHOCTU H3MEPEHHN METPOJOTHUYECKUMH XapaKTePUCTUKAMHU
cxema coeQuHeHul.




Cxema COEIMHEHUI oOecreunBaer HOJIyYECHHE TpeOyeMoro
U3MEPUTEIIFHOTO  KaHaja JJId  OJIHO3HAYHOTO  MPOXOXKJIECHHS  CUTHaIa
U3MEPUTENbHON WHPOpMalMu OT O00BEeKTa HU3MEPEHHH K HCHOIb3yEeMOMY
CPEICTBY U3MEPEHUIL.

Pa3paboTka cXeMmbl COEOUHEHMH SBISETCS 00S3aTENbHBIM  3TalloM
HOJIFOTOBKUA K MU3MEPEHUSIM, 00€CIeUNBaAOIINM 0€30IHMO00UHYI0 COOPKY CXEMBI
U3MEPEHU W  NpPeJOTBpAlIAlOIIMM  BO3MOXKHBIE IOBPEXKJEHUS  OOBEKTa
U3MEPEHUS] U U3MEPUTENIbHBIX NPUOOPOB MpPU HEMPAaBUIBHOM IOJaye HA HUX
HANPsDKEHUS TUTAHUS U CUTHAJIOB U3MEPUTENBHON HUH(POPMALUH.

[Ipu pa3paborke u rpaduueckoM TMOCTPOCHUH CXEMbl HU3MEPEHHI
UCIIONB3YIOTCSL  yclaoBHO-Tpaduyeckue obOo3HadueHus (YI'O) mpubopa B Buje
KBaJpaTa WM NPSIMOYIOJIbHHKA, Ha KOTOPOM M300pa)KkaloTCsl YCIOBHO-
rpaguueckue 0003HAUYEHUS YCTPOUCTB MOACOECIUHEHHUS.

B VI'O BnuceiBaercsi OykBeHHO-IIM(PpoBOe 0003HAUECHHE CPENICTBA
U3MEPEHUM U, €CIIM MPUOOP KOMOMHUPOBAHHBIA UM YHUBEPCAIIbHBIHN, €r0 peKUM
paboThl, MpU KOTOPOM oOecreynuBaeTcsd Hu3MepeHue TpedyeMoil (u3ndecKoi
BEJINYMHBI.

YcTpoiicTBa MOAKIIOYEHUS CPEICTB U3MEPEHUI MOTYT OBITh TPEX THUIIOB:

- CUMMETPUYHBIE,

- HECUMMETpPUYHBIE,

— KOAKCHAJIbHBIE.

HecnMmMmeTpruHblie yCTpOKCTBA MOAKIOUYEHNS HMEIOT JIBa THE3/1A:

- OJIMH — JJIs OJIa4Ml CUTHAJIa U3MEPUTENbHON nH(popManuy;

— BTOpPONl — OOIIMI, HEOOXOAUMBIA JiI MOJKJIIOYEHUS OOpaTHOIO
MPOBOJIHUKA COETUHUTENBHON Led. OH 00BIYHO 0003HAYAETCS 3HAKOM *.

CumMeTpuyHBIE  YCTPOMCTBA TOJKIIOYEHWUS HMEIOT JBa  BXOJa4,
CUMMETPHUYHBIE B JJIEKTPUUECKOM OTHOIIEHUH. [Ipr KoakcHalibHOM yCTpOMCTBE
MNOJKIIOYEHUS] Ha M3MEPUTETBHBIX MPHOOpAaX YCTAHABIMBAECTCS KOAKCHUATBHBIN
pazbem «PO3ETKA», wumerommuii BHYTPEHHEE THE3A0 IS IOAKIIOUYECHUS
CUTHAJIBHOIO NPOBOJHMKA M BHEIIHMM LWIMHAPWYECKHA KOpHyC I
HOJIKJIFOUEHUS] 00paTHOTO MPOBOIHUKA.

JIJi1 KOMMYyTAaIMK 3JIEMEHTOB CXeMbI ITPU COOPKE CXEMbl U3MEPEHUN MOTYT
MCITOJIB30BAThC:

— CHMMETpPUYHBIE U3MEPUTEIIbHBIE Ka0enu;

— CHMMETpPUYHBIE U3MEPUTENbHbIC TIAPHI;

— KOaKcuaJbHbIEC U3MEPUTEIIbHBIC KaOeu;

— KOMOHMHHMpOBaHHbBIE W3MEPUTENbHbIE Kalenu, MpeAcTaBIsonme coooi
KOHCTPYKTHUBHOE 00bEeJUHEHNE KOAKCHATLHOTO Kabemsi 1 CHMMETPUYHOM Maphl.

CummeTpruyHBbIe U3MEPUTEIIbHBIE Ka0enu U CUMMETPUYHbIE
U3MEpUTEIbHBIE Mapbl UMEIOT B CBOEH OCHOBE CUMMETPHUYHBIE B AJIEKTPUUECKOM
OTHOUIEHUU (3KPAHUPOBAHHBIE WJIM HET) 3JIEKTPUUYECKHUE MPOBOJTHUKYU — SKUJIIBI.



Onna w©3 KU TpeAcTaBiseT co0oil mpsMON NPOBOJHUK CHUTHANA
U3MEPUTEITBLHON HH(POPMALIMH, BTOPasi — 0OpaTHBIN.

K xoHIlam ui mpunaumBaroTcsl yCTpOUCTBA ISl MOJAKIIOYEHUs K THE3/1aM
CPEACTB U3MEPEHUN — IITEKEPHL.

Jist  oTnuyust 0OpaTHOTO TMPOBOJHUKA OT MPSIMOTO HCHOJB3YIOTCS
CJIEAYIOIINE TEXHOJIOTUYECKUE PUEMBIL:

a) oOpaTHBIM MPOBOJHUK WIIM €70 OKOHYAHHE MUMEET U3OJSAIHUI0 YEPHOTO
L[BETA;

0) OKOHYaHHE OOpaTHOTO MPOBOAHUKA O0JIee JIIMHHOE, YEM MPSIMOTO;

B) KOpIYC IITEKepa UMEET YEPHBIN I[BET;

I) Ha KOpITyce ITeKepa HAaHOCUTCA 3HaK * wimm L.

KoakcnanbHblii M3MEPUTENBHBIN Ka0elnb COJAEPKUT HECHUMMETPUUYHYIO
ANEKTPUUYECKYIO TIapy, BHYTPEHHUIN MPOBOJIHUK KOTOPOU SIBJSIETCS CUTHAIBHBIM,
a BHEIIHUW, PACHOJIOKEHHBIA MO OKPYXKHOCTH BHYTPEHHETO U W30JMPOBAHHBIN
OT HEro, ABysieTcsi 00paTHbIM. OH TaKXe BBITIOJHSIET POJb JIECKTPOMArHUTHOTO
SKpaHa [l BHYTPEHHETO CUTHAIBLHOTO IMTPOBOAHUKA.

K koHIaM KoakCHalibHOTO M3MEPUTEIHHOTO Kalemsi MPUIIauBaIOTCs
KOAaKCHalIbHbIe pa3beMbl, HasbiBaeMble «BUJIKA». Illtekep KkoakcuaabHOM
BWIKU TPUMTAMBAETCS K BHYTPEHHEMY IIPOBOJHHUKY KaOeis, Kopmyc - K
BHEIIIHEMY.

KomOuHUpOBaHHBI HU3MEpPUTENbHBIA Ka0edb HMMEET € OJIHOTO KOHIA
KOAKCHAJIbHBI pa3beM «BUJIKa», C JAPYroro KoOHIA - CUMMETPUYHYIO
U3MEPUTENBHYIO NIApy CO IITEKEPAMH.

[Ipu pa3paboTke CXeM COEAMHEHUN pPEKOMEHAYETCS MCXOOUTh U3
cnenyromux TpedoBanuii 'OCToB:

1. Cpencrtpa M3MEpEeHUH 0003HaYaI0TCA KBaJipaTamu W
npssMoyroibHukamu pasmepom 10 x 10 mm; 10 x 15 mm wim 15 x 20 Mm.
Jonyckaercsi nponoplUUOHaIbHOE YBEIUYEHNE pa3MepoB Bcex cTopoH YT'O.

2. B YI'O BmuckiBaercsi OykBeHHO-IIM(PpOBOE 0OO3HAUYECHHE CPEICTBA
u3MepeHuii W (IT KOMOWHUPOBAHHBIX U YHHMBEPCAJIBHBIX MPUOOPOB)
0003HaYeHNE U3MEPSIEMOro ImapaMerpa B BUJE, yKa3aHHOM Ha pulope.

3. Ha VYI'O cpenctBa wm3MepeHHS  HM300paKaroTCsl  YCTPOWCTBA
NOAKIIOYEHUS] — THe3[a WIM KOaKCHUaJbHbIE Pa3beMbl — PO3ETKH M HAHOCHUTCS
0003HauUeHUE BXOJla B COOTBETCTBMM C OOO3HAYEHUEM HA MCIOJIb3yEMOM
npuodope.

[Tpumepsr:

1. W3meputenbHasi 3ajadya — OIpPEAENICHUE BEJIMYMHBI TMOCTOSHHOIO
HaIpPsHKEHUST B KOHTPOJIBHBIX TOYKaX 00HEKTa CBS3H.

Jns mpoBeneHUs H3MEPEHUH PELICHO WCHOJIb30BaTh YHUBEPCAJIbHBIN
AJEKTPOHHBIN BONbTMETp B7-58. OH mMmeeT KiIeMMbI B KOJUYECTBE YETHIPEX
HITYK, OJTHA U3 HUX 001I1asl.



JIist u3MepeHus HeOOXOAMMO HCITONIB30BaTh PEKUM pabOThI Tpubopa —
U3MEPEHHUE HANPSLKEHHS MOCTOSIHHOTO TOKa (00O3HAUeHHE Ha NEPEKIrYaTese
pexUMOB paboThl U— .

JUig moAKiro4eHHus npudopa B JTAHHOM HM3MEPUTEIBHOM 3KCIEPUMEHTE
UCIIONIB3YETCsl HECUMMETPHYHAA Mapa KieMM, 0003HadeHHbIe Ha mpudope «U—»

U «*».

YI'O npubopa B7-58 nHa cxeme coenuHeHHM, TpeaHA3HAYCHHOW IS
nocjuenymoomeil cOOpKd CXeMbl U3MEPEHUH M TMPOBEACHUS H3MEPEHUil, MOKET
UMETb BUJI, IPEICTABICHHBII HAa pUCYHKeE 1.

Py €U

Py «U=»

u- *
A | |

N R
a) 0)
AN
B7-58 B7-58

Py «U=» P «U=»

>U_:
3

>(-Y e
|

Pucynox 1

[Tpu BepTukansHoM YI'O nmpubopa 3HaK « * » 0003HaUaeTcs BCeraa BHUBY.

2. Jlna naOmiomenus (QopMbl CUTHAlla W WU3MEPEHHS €ro IapaMeTpoB
UCIIOJIB3YETCsl, HallpuMep, AByxJiyueBoi ocuusuiorpag C1-96.

OH mMeeT JIBa KOAKCHAIBHBIX BX04a, o0o3HayaemMble Y1 u Y2.

YT'O npubopa C1-96 Ha cxeme COeTMHEHUMN MPU U3MEPEHUU MMapaMeTPOB
OJIHOTO CUTHAJIa MOXET UMETh BUJI, IOKa3aHHbBIN Ha PUCYHKE 2.
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C1-96 C1-96 C1-96 C1-96

or o | B |

9\/1

a) 0) B) r)

Pucynok 2

[Ipu u3smepenuu mnapamerpoB AByx curHanoB YI'O mpubopa C1-96 Ha
CXEME COCAMHEHU MOKET UMETh BU/I, TOKA3aHHBIA HA PUCYHKE 3.

C1-96 C1-96 C1-96 C1-96
V1 V1 @ Y1 @w
Y? Y? |

== Ei\)w@ Y?

:

:

a) 6) B) r)
Pucynok 3
3. Cxema  CcOeIMHEHMM  peanu3yeT  CXeMy  DJIEKTPUYECKYIO
(GYHKIHMOHATBHYIO U3MEPUTEIBHOTO MPOLECCa.
[Ipumep:

N3mepurtenbHas 3a1ada — ONpeIeTICHUE CPETHEKBAPATHUSCKOTO 3HAUCHUS
HampsHKeHus Ha Beixoje | reneparopa '3-112.

Cxema onekTpuyeckas (yHKIIMOHAIbHAS W3MEPUTEIHLHOTO IMpoIiecca
npeJicTaBjeHa Ha puc.3.

B7-58

v

'3-112

Pucynox 4
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CpenctBo u3MepeHust — YyHUBEPCAIbHBIN 3JIEKTPOHHBIN BoIbTMEeTp B7-58.

['3-112 wumeer 2 KOaKCHaJbHBIX BBIXOJHBIX pazbeMa, 0003HAUCHHBIC
mudpamu [ u II, u npenycmaTpuBaeT NOJKIIOYEHHE COTJIACOBAHHON HArpy3KH C
IIOMOIIBIO KOAKCHAIIBHBIX Pa3bEMOB

Bxon B7-58 — HecuMMeTpUYHBINA, 3aJICUCTBYETCS MJIs PEIICHHUS JTaHHOM
U3MEPUTENBHOM 3aaut KI1eMMbl V~u *.

Jlist coenqunenust TpeOyeTcss KOMOMHUPOBAHHBIN U3MEPUTENIbHBIN KaOeb.

CxeMa coeTMHEHUI UMEET BUJ, IOKA3aHHBII Ha pUCYHKE O.

6
I3-112 NpAMOE HaIPaBJIEHHE TIPOXOKIEHUS B7-53
M3MEPHUTENBHOTO CUTHALA — — — — 7 Py V-""
|
<§@— 6000 Q Q ) V-
<———_——— 7
obpaTHOE 5 8
1 HallpaBlIeHHe 4
9 9
4

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

KOAKCHaJIbHBIN pa3beM "BHIIKA" COINIACOBAHHOM HArpy3KH;
KOaKCHaIbHBINA pazbeM "po3eTka' coriacoBaHHON Harpy3KH;
KOaKCHaJIbHBIN pa3beM U3MEPUTEILHOI0 KOAKCHAIBHOTO Kabes;
JIBYXIIPOBO/IHOE OKOHYaHNE KOMOMHHUPOBAHHOTO U3MEPUTENBHOTO Kabes;
kiemMma V~;

LITEKEP CUTHAJIBHOI'O IPOBOIHUKA;

HITekep 0OpaTHOro MPOBOJHUKA,

© oNoOR~wWNE

0o01I1as KjieMMa mpruoopa «*».

Pucynok 5

CO6opka cxeMbl BBIIOIHSIETCS CTPOrO B COOTBETCTBUU CO CXEMOM coeau-
HEHUU B TOCJICIOBATEILHOCTH OT MCTOYHUKA CUTHaNA (00BEKTa M3MEpPEHHUH) K
CPEACTBY (CpelcTBaM) U3MEPEHUM.

Buumanmue! Ilepen cOopkoii cxembl HaJI0 YOSTUTHCS B IIEJIOCTHOCTH U3
MEPUTEIHHOTO KaOeJIs UM U3MEPUTETHLHOM Maphl.

[Tocne cOopku cxembl U3MEpEeHU 00s13aTeIBHO TOJDKHA OBITH TPOBEACHA

IpOBepKa MPaBUIIBHOCTU COEIMHEHUN YCTPOUCTB U TPUOOPOB.
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1.5 TloaroroBka K pemIeHUIO U3MEPUTENBHBIX 33/1a4

O06beM KaKI0W MPAKTHUECKON U TaOOpaTOpHOM pabOThl MOXKHO YCIIEUTHO
BBINIOJIHUTh B OTBEJIEHHOE y4yeOHOE BpEMs TOJBKO IPH YCIOBUHU TIIATEJIBHOM
IpeBAPUTEIbHON ITOATOTOBKH, B IPOLIECCE KOTOPOM CTYAECHTHI 10J>KHBIL:

a) TOBTOPUTHb TEOPETUYECKHM Marepual, OTHOCSIMiics K padore,
MOJIb3YSICh KOHCIIEKTOM JICKIUN U YKA3aHHOU JIUTEPATYPOK;

0) XOpoIlo YSICHUTh 1Eeib paOOThl, BHUJbI PEIIAEMbIX H3MEPHUTEIIbHBIX
3a7a4, uX (PU3UUECKU CMBICII, TOPSAOK BBITIOJHEHUS pabOTHI;

B) PaccMOTpETh cXeMy ANEKTPUYECKYIO (YHKIHOHATBHYIO
U3MEPUTEIILHOTO TPOLECCa, BBIICHUTH THUIBI CPEACTB HM3MEPEHUM, KOTOpBIE
MOTYT MCIOJIb30BAThCS AJI IPAKTUYECKON pealu3allii CXEMBbI;

I') HW3YYUTh TEXHUYECKUE BO3ZMOKHOCTH, OPTaHbl YIPABJICHUS, HHIUKALUN
U TOJAKIIOYEHUS CpPEICTB H3MEPEHMI, KX HCXOJHOE COCTOSIHUE Tepen
IIPOBEICHUEM HU3MEPEHMI, paboTy ¢ mpubopaMu U OOBEKTaMU U3MEPEHUN IpH
IPOBEJCHUY H3MEPEHUH, METOJIUKY CHATUS OTCUETHBIX 3HAYCHHM MOKa3aHWi
CPEACTB U3MEPECHUI;

1) TpOaHAIU3UPOBATH METPOJIOTMUECKHE XapaKTEPUCTUKU UCIOIb3YEMBIX
CPEICTB U3MEpPEHUHM, BBIIOJHUTH CIEUUANbHbIE 3a/Jadyd [0 IOJATOTOBKE,
coJieprKalirecsl B METOAMYECKUX YKa3aHUSIX K KOHKpETHOU padore.

€) MOATrOTOBUTH B pabouel TETpaau MO METPOJOTHUYECKOMY MPAKTUKYMY
dbopMalii30BaHHbIE JaHHbIE W TaOMUIBI U3MEPEHUH, B COOTBETCTBUU C
YCTaHOBJICHHBIMU (hOpMamu;

K) pa3paboTaTh CXEMY COCIMHEHHMI BBIOPAHHBIX CPEICTB HU3MEPEHUU C
OOBEKTOM H3MEpPEHH M YyKa3aTb Ha HEW MNyTh MPOXOXKACHHUS CHUTHAJA
U3MEPUTENBbHON MH(POPMALIMH.

[To pe3ynbTaram NOArOTOBKHU CTYAECHTHI MOIYYAIOT TOMYCK Ha MPOBECHUE
71abopaToOpHBIX paboT.

1.6 TlopsitoK BBITIOJIHEHUSI TAOOPATOPHBIX PadbOT

JlaGopatopHbie pabOTHI BBIOJHSIIOTCSA B KJIACCe TEXHUUYCCKUX M3MEPCHHM
nabopaTopuu, C COOTIOICHUEM CIIEYIOMNX TPEOOBAHUMA:

1. Ha ognom pabGodem MecTe MOMyCKaloTCS K paboTe pacyeThl B COCTABE
2-3 crtyaeHToB. OuH U3 CTYJIGHTOB SIBJIsICTCS cTapiiuM. Kaxpiii 4wieH pacuera
JIOJDKEH BECTH PabouyIo TETPaJib M0 METPOJIOTHYECKOMY MPAKTUKYMY.

2. PaboTbl BBIMOJHAIOTCS MO TpaduKy, COCTABICHHOMY Ha BECh MEPUOJ
MIPOXOXKCHUS MPAKTUKYMa, CTYJICHTBI 3apaHee 3HAKOMATCS C 3TUM I'paUKOM U C
MOCJIEI0BATEILHOCTBIO BBITIOJIHEHUS PaboT.
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3. K kaxnoi paboTte mpuiaraercs OMMCaHWe U METOAMYECCKUE YKA3aHMUS.
PaGoThl mOCTpOoeHBI 1O MPHUHIMIYY TOBBIIICHUS CIOKHOCTH U Kaxaas
nocienyromnas padoTra MCHOJIb3YyeT B OINPEACIIEHHOM O00beME pe3yibTaThl
peabIAyIen, YTO JeaeT HEBO3MOXKHBIM BBIMOJHEHUE MOCIEAYIOMEed paboThl
0€3 BBINOJHEHUS TPEAbITYIIEH.

4. Ilepen nHayasoM pabOTHI CTaplIMii pacueTa MPOBEPSET TEXHUYECKYIO
TOTOBHOCTh pab04ero MecTa ¥ TOTOBHOCTb pacdeTa K MpOBEJCHUIO PaOOThI U
JTOKJIa/IbIBAET MPEMNO/IaBATEII0 O TOTOBHOCTH WJIM HETOTOBHOCTH K MTPOBEICHUIO
pabor.

5. PemieHve M3MEpHUTENBHBIX 33/a4 HAYMHACTCS C KOMMYTAIlUU CXEMBI
COCIMHEHHI, B MPOIIECCe KOTOPOH OCYIIECTBISIETCSI HEOOXOAUMOE COSIMHEHHE
00BEKTa HM3MEPEHHS C HU3MEPHUTEIbHBIMH MPUOOpPAMH, KOMMYTAIUIO CXEMBI
COCTMHEHHI pacueT BBIMOJIHIET CaMOCTOATENbHO. [Ipu 3TOM 0c000 TIHIaTETHHO
KOHTPOJIUPYETCS  TOJSIPHOCTh  MOJAKIIOYEHUS  HWCTOYHUKOB TMHTAHUSA W
U3MEPUTENbHBIX MPUOOPOB. [IpaBUIBHOCTH COENMHEHUS SJEMEHTOB CXEMBI H
NOJKJIFOUEHUS!  U3MEPUTENIbHBIX  MPUOOPOB  MPOBEPSIIOT  J1aOOPaHT WM
IpenoAaBaTelb J0 BKJIIOUYEHUS CXEMbl U U3MEPUTENbHBIX NPUOOPOB B CETh MOA
HaIpsHKEHHE.

CryneHThl HE HMMEIOT IpaBa BKJIKOYAaThb CXeMy O€3 IpPOBEpPKU €€
npernojaBaTesieM Win J1adopaHToMm!

6. Ilocine mpoBepku cXeMbl CTYACHTHI B IPUCYTCTBHM IIPENoaaBaTels
yYCTaHABIMBAIOT OPTaHbl YIPABICHUS U TIEPEKIIOYaTeNId B HY)KHOE MOJIOKEHUE U
BKJIIFOUAIOT OOBEKT U3MEPEHHI U U3MEPHUTENbHBIC TPUOOPHI O] HATIPSKEHHE.

[lepBoHayanbHOE BKIIOYCHHE CXEMBI U W3MEPUTENBHBIX MPUOOPOB TMOA
HaNpsOKEHUE TPOU3BOAMUTCS TOJNBKO B TMPUCYTCTBUM TpEToAaBaTeliss WM
nabopaHra.

/. W3mepurtenbHble NpuUOOpPHl YCTAHABIMBAIOTCA HAa paboyeM CTOjle C
y4eToM oOecreueHusi CBOOOJHOr0 JOCTyla KO BCEM OpraHaM MOJAKIIIOYEHUS,
PETYIMPOBKHU U YIIPABJICHUS UMH U B COOTBETCTBUU C X PabOUYUM TOJIOKECHUEM;
UX HAJO pacmojarath Tak, 4YTOObI ObUIO YOOHO YMTATh MOKA3aHUs MPUOOPOB U
UCKIIIOUNTh OMMOKW Tmapasuiakca. [Ipubopsl, pacmosiokeHHbIE B TPHOOPHOM
CTOMKE BHIHUMATh 3amperiaeTcs.

8. Ecnm mpu BhIMONHEHUH PabOTHI HEOOXOIUMO TIPOU3BECTH KaKue-T100
NEepPeKOMMYyTallMM B CXE€Me, TO CXeMa JOJDKHa ObITh obecrtoueHa. CHoBa
BKJIIOUATh €€ MOKHO TOJIBKO MOCJe MPOBEPKH MperoaBaTesieM Win Jab0paHToM.

9. Ilpy cCHATHUM OTCUETHBIX 3HAYEHUW TIOKA3aHUM HW3MEPUTEIbHBIX
npuOOpOB  3allUCHIBAIOTCS OTCYETHl BCEX BEIMYMH, HEOOXOAMMBIX IS
OTIpEeENICHUs] 3HAYCHUS M3MEpsieMOW BENMYMHBI  (TIOJIOKEHUE  CTPEIIKH,
MaKCHMaJbHOE 3HaYeHHE IIKaJIbl MpUOopa, MONOKEHHE TIEPEKITIoUaTeNe u T. 1.
JUTSL aHAJIOTOBBIX CPEJICTB U3MEPEHUH MM TIOJIOKEHUE TOYKH, 3HAK MOJIIPHOCTH U
T. 1. 47151 HUGPPOBBIX CPEICTB U3MEPEHHUI).
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10. Tlocnme cHATHSA OTCYETHBIX 3HAUEHUU MPOBEPAETCS MPABUIBLHOCTH UX
3alMCH, YCTPAaHAIOTCA TpyOble omuOKkn W mnpomMaxu. Eciaum HeoOXxoaumo,
u3MepeHuss  nopropsitorcs.  [locme  mpoBepkum  cxema  obecTouMBaeTcs,
IIPOU3BOJUTCS €€ JEMOHTaX M IPHUBEACHUE CPEJICTB U3MEPEHHH B HCXOJHOE
COCTOSIHHE.

1.7 OGpaboTka pe3yabTaTOB U3MEPEHUMN

[Ipy penieHMM U3MEPUTENBHBIX 3a]ay MPOU3BOJMUTCS CHITHE OTCUYETHBIX
3HAYCHUM TOKa3aHUN M3MEpPUTENbHBIX TpubopoB. B 3aBucuMocTH OT BHAA
npudopa OTCYETHBIE 3HAYEHHUS] MOTYT BKJIIOYATh OAHY, JBE€ U T. /. BEJIIUYUHBI,
HEOOXOJMMBIE JJI ONpEeNeeHusl pe3yibTaTa usMepeHuil. Ecau Benuuun Oonee
OJTHOH, TO pe3yJIbTaT U3MEPEHHUI ONPENEIAETCA MMyTEM JIEMEHTAPHBIX PACUETOB.

Takum oOpa3oMm, pe3ylbTaTbl HW3MEPEHHM  BBIPAKAIOTCS  YHCIIOM,
coJiep KallliM 3HaYalllhe 4ucia, KOJIMYECTBO KOTOPBIX OMPENEIseTCs CBOMCTBOM
U3MEPUTEIFHOTO MpUbopa MW Pa3psAOHOCTBIO  HMCHOJB3YEMOIO  CpPEICTBA
BBIYMCIINTEIILHON TEXHUKHU.

3Hayal¥MU CUATAIOTCSA BCE LIU(PHI B YUCIOBOM pE3yibTaTe, B TOM YHUCIIE
Y HyJIb, €CJIM OH CTOMUT B CEPEAUHE WIH B KOHIIE YUCIA.

Hanpumep, pesynbraT uzmepenuit Hanpsbkenuid 225 B u 0,00225 B
collepkuT TpH, a 225, 05 B u 22500 B — msath 3Havammx mudp.

Pesynbrar  u3MepeHud  sABiAETCS — NPUOJMKEHHBIM  3HAYEHHUEM,
coJiepKallliM HEKOTOPOE KOJIMYECTBO BEPHBIX 3HAKOB. BepHBIMU cUuTalOTCS BCE
3HAKM B TOM YHMCJIOBOM pE€3yJIbTaTe, JOCTOBEPHOCTh KOTOPHIX HE BbI3BIBAET
comHenuss.  [loatomy npu  dopmupoBaHMM  pe3ysbTaTa  U3MEpPEHUM
HELEJIeCO00pa3HO YAEpPKUBATh B BBIPAKEHUHM JUIsI W3MEPEHHOrO0 3HAYEHHUS
(bu3uYecKoil BEIMYMHBI U3JIUIIHE OOJbIIOE YMCIO IU(p, Tak Kak MOCIEIHUE
MOTYT OKa3aThCsl HEAOCTOBEPHBIMU. LI phI, KOTOPBIE ABIAIOTCS JOCTOBEPHBIMH,
ONPENEISIIOTCA MO Pe3yJbTaTaM OLIEHKH IOIPEIIHOCTH W3MEPEHHUs, KOTopas
dbopMupyeTcs Mo ONpeAesIEHHBIM MTPaBUIIaM.

IIpn BplUMCIEHUM pe3yjbpTaTa TEXHUYECKMX W3MEPEHUN  CleNyeT
COOJTIOIATD CIENYIOIINE MTPaBUIa OKPYTJICHUS:

1. B BblpakeHUHU MOTPEUIHOCTH YACP>KUBAETCS HE Oojiee BYX 3HAYaIlIUX
ugp.

Ilpumepeot:

[Torpemnocts u3Mepenust HanpsbkeHus: coctapisier +0,225 B. YV nepxuas
OJIVH 3HaK, 3HaY€HUE MOTPEITHOCTH OKpyrisieTrcs 10 0,2 B.

[Torpemnocts u3Mepenusi Toka cocrasisger 0,157 A. Ynepxuas nsa
3HaKa, 3HAYEHUE MOTPEIIHOCTU OKpyTIsAtoTes 10 20,15 A.
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2. YucnoBoe 3HauYeHWE pe3yibTaTa HU3MEPEHUH TOJDKHO OKAaHYMBATHCS
yughpoti UMK Hyjaem TOTO K€ JECATUIHOTO 3HAKA, YTO U 3HAUYCHUS MTOTPEITHOCTH.

Ilpumep: PacueTHslil pe3yibTaT uU3MepeHur 22,5324 mnpu MNOTrpeuiHOCTH
+0,45 B okpyrisercs 1o (22,53 + 0,45) B, rae 22,53 — pe3yapTaT u3MepeHus, a
10,45 — morpenHoCTh U3MEPEHUS.

3. Ecnu mepBas orOpackiBacMmasi 1udpa MEHbILE MSATH , TO MOCIEIHSIS
yaepuBaemas iudpa B 3aMMCU Pe3yJIbTaTa U3MEPEHUSI HE U3MEHSETCS.

Ipumep: (22,5324 + 0,45) B oxpyrisieres no (22,53 £ 0,45) B.

4. Ecnm nepBas oTOpacbiBaeMas 1udpa OOJIbIIE TATH WX PaBHA IISITH, TO
MOCJICTTHSS yAepKUBaeMas Iudpa yBeITUINBACTCS HA SUHUITY.

Ilpumepwi: 25,268 + 0,45 okpyrnsercs no 25,27 +0,45;

25,253 £ 0,4 oxpyrasercs no 25,3 £0,4.

5. Ecnu nepBas orOpackiBaemas 1udpa paBHa MATH U 3a HEH HE CleayeT
3HavaImXx u@p (MM clenyroT TOJIBKO HYJIH), TO OKPYIJICHUE MPOU3BOIUTCS 10
OJIM>KaMIIero 4eTHOTo

Ipumepwi: 26,35 * 0,4 oxpyrisiercss 1o 26,4 £ 0.4;

48,45 + 0,9 oxpyrnsercs mo 48,4 £0,9;

138,55 * 2,2 okpyrsiercs qo 138,6 £ 2,2;
12,550 £ 0,3 oxpyrmnserca o 12,6 +£0,3;
12,650 + 0,3 okpyrsiercs no 12,6 £0,3.

1.8 ITopsmok odopmiIeHHUS OTYETA

Otuer o mnpojenaHHON J1abopaTOpHOUW pPabOTE COCTABISETCS KaXKIAbIM
CTYICHTOM B COOTBETCTBMM C YyKa3aHHbIMU (QopMaMu B TeTpaaud Mo
METPOJIOTUYECKOMY MPAKTUKYMY II0 CXE€M€ 'TeTpaab B TeTpaau', KOTopas
JOJKHA BBIMOJHATH POJb OMOPHOTO KOHCHEKTa B 0a3uce HENpepbIBHOM
METPOJIOTUYECKOU MOJITOTOBKH U MIPU PEIICHUN KOHKPETHBIX YYEOHBIX U HAYUHO-
HCCIIeIOBATENbCKUX 3aj1au B mpoliecce o0yuenus B BY3e.

OTuer HOMKEH ColepkKaTh TUTYJBHBIN JUCcT(CTpaHulia 1 TeTpaau JaHHOTO
3aHSTUA), JUCTHl PELICHUS] MOCTABJICHHBIX 3a7a4 M 3aKJIIOUYUTEIbHBINA JIUCT
OTYETHOCTH.

TUTYyIpHBIM JIMCT PACIOaraeTcsi Ha MNpPaBOM CTPAHULE TETPaAu IO
METPOJIOTUYECKOMY MPAKTUKYyMy, 3aKJIIOYUTEIbHBIA — Ha JIEBOW CTpPAHMUIIE.
Mexy HUMH Ha ABOMHOM Pa3BOPOTE TETPAAU PACIOIAraroTCsl JIMCThI PEIICHUS
MOCTABJICHHBIX 33]1a4.

TUTYJIBHBIN JIUCT IOJKEH COAEPKATD:

— TUO U HOMEp pabOThl B COOTBETCTBUM C TPAPUKOM MPOXOKICHUS
METPOJIOTUYECKOTO MPAKTUKYMA;
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— HAWMEHOBAaHUE W LIENIb pabOTHI;

— IepevYeHb H3MEPHUTENbHBIX 33714 U UCXOHBIC JAHHBIC K HUM;

— o0opynoBaHue pabovero Mecra;

— uHpOpMaIMOHHBIN 0a3uc paboTHI.

®opmanu3oBaHHbIe (OPMBI JIMCTOB BKJIIOYEHHI B COCTaB Y4eOHOTO
nocoowus.

JIUCT OTYETHOCTH COJAEPIKHUT TOJBKO 3aroJIOBOK W HAa HEM OTPaKaeTcs
IPOILIECC U Pe3yabTAT CAYU OTUYECTHOCTH 110 JTAHHOMY THITY paOOTBHI.

JIns ToNydeHWss OTYETHOCTH CTYACHT JIOJDKCH MpPEACTABUTh OTYET,
HOATBEPIUTH JOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB, MOSICHUTH (DHU3UUECKHI
CMBICJI  COCTaBJISIIOIMX  IPEJCTABIIEMBIX pE3yJbTAaTOB W OTBETHTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

1.9 Vka3anus mo TeXHuke 0€30IMacHOCTH

[Ipy BbIMOTHEHUH JAOOPATOPHBIX pPadbOT HEOOXOAMMO COOIIOJATh
CJIeIyIOLIME IpaBuia TEXHUKH 0€30MacCHOCTH.

1. Ilpuctymas x paboTre, cieayeT O3HAKOMHUTHCS C HUCTOYHHKAMU
nuTaHus pabodero Mecrta, CHocodamMM WX BKIIOYEHHUS, OKCIUTyaTallud W
BBIKJTFOUCHUS.

2. OrmpenenuTh MecCTa MOAKIIOYEHUS HW3MEPUTENbHBIX MPUOOPOB U
yOeauThCsl B LEIOCTHOCTU PO3ETOK, BUJIOK M IIHYPOB MUTaHUS U3MEPUTEIbHBIX
pruOOpOB.

3. Ilepem cOopkoil cxeMbl H3MEPEHUH YOEIUTHhCS B IICJIOCTHOCTH
U30JISILIMY COEIMHUTENBHBIX TPOBOJHUKOB U U3MEPUTENbHBIX KaOemei.

4. COopKy CcXeMbl M3MEPEHHUH MPOBOAUTH CTPOTO B COOTBETCTBUU CO
CXEeMO# coennHeHuH, 0c000e BHUMAHHUE YIS MPaBUILHOMY MOAKIIOUEHHUIO
CUTHAJBHBIX M KOPITYCHBIX IITEKEPOB K Mprubopam.

5. ITlocne oxoH4aHusi COOPKM CXEMbl MpenojaBaTellb WM JabOpaHT
JIOJKEH €€ TIPOBEPHUTD U PA3PEUIUTh BKIIOYUTHh NCTOUHUKH TUTAHHUSL.

6. 3ampemaeTcs mpHUKacaTbCsl PyKaMH K 3aKHMaM, HAXOASIIUMCS IO
HaNpsOKEHUEM; HAIMYUE HANpsOKEHUS Ha 3a)KUMaxX JJIEMEHTOB CXEMBI CIIEIyeT
IPOBEPSTH TOJIBKO U3MEPUTEIBHBIM IPUOOPOM.

7. 3ampemaeTcsi OCTaBJIATh 0e3 HaOMIOJACHHS CXeMy M H3MEpUTEIbHbIC
puOOpPBI, MOAKIIOUEHHBIE K UICTOUHUKY MUTAIOIIETO HAMPSKEHUS.

8. Bce u3meHeHuss B cxemMe, a TaKXKe YCTpaHCHHE HEUCIPABHOCTEH
MPOU3BOJIUTCS TOJIBKO MOCIIE OTKJIFOUEHUS! ICTOYHUKOB IMMUTAHUSI.

9. Pasz0bupaTh cxeMy MOXKHO TOJBKO TOCIE OTKIIOUECHHUS HCTOYHUKOB
MUTAHMS U C Pa3pelICHs IPENOaBaTesl.
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10. Pa3zo6paB cxeMy, HEOOXOIUMO aKKypaTHO CIOXXHUTh COCAUHUTEIbHBIC
IpoBO/a, a MPUOOPHl YCTAHOBUTH HA YyKa3aHHBIE MeCTa; pabouee MECTO B
UCXOJHOM COCTOSTHUM CJIaTh MPEI0IaBaTelIio.

11. Byapte OCTOpOXHBI IpU paboTe C BBICOKUM HaIpPsHKEHHUEM!
CobarogaiiTe npaBuJIa TEXHUKUA 0€30M1ACHOCTH!
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1. JIABOPATOPHBIE PABOTBI METPOJIOI'MYECKOI'O
IHPAKTUKYMA

JIABOPATOPHAS PABOTA Ne 1
EANHULBI PUZNYECKUX BEJINYNH CUCTEMbBI CH

Llenu 3aHsTHA
1. Cucrematu3upoBaTh 0Oa3WC 3HAHUK IO OCHOBHBIM M MPOW3BOIHBIM
enuHuIaMm cuctemol CH.
2. HayuuTbcs mpuMeHSATH KpaTHbIE M JIOJbHBIE BEJIWYUHBI JJIA 3aIlMCH
MPEACTaBIIEMBIX PE3YJILTATOB B HanOOJIee pallMOHAIBHOU (popMme.
3. 3akpenuTh 3HAHWUE OCHOBHBIX CIMHHII U3MEPECHUN, UCTIOIB3YEMBIX TIPH
AKCIUTyaTallu CPEJCTB CBS3H.

PaccmarpuBaeMbie BOIIPOCHI

bazossle nmpuHnuns! nocrpoenuss MCE.
Enunnier cucrembl CU (0CHOBHBIE, TOTIOJTHUTEILHEIC).
[IpousBonnsie enquanibl CH:

— TMPOCTPAHCTBA U BPEMECHU;

— MEXAHUYECKHUX BEJIUYMH;

— DJICKTPUYECKUX BEIINYUH;

— MAarHMTHBIX BEJIMYUH;

4, OOpa3oBaHHE IECITUIHBIX BeJIMUUH cucTeMbl CH.

5. basuc OTHOCHTENBHBIX BEJIMYMH, HMCIOJB3yEMBIX IMPU SKCILTyaTalluu
CPEJICTB CBSI3H.

wp e

Texanueckoe o0ecrieueHue
— (opmaM30BaHHBIC CTPAHMIIBI OITOPHOTO KOHCIIEKTA
—  KaJbKYJSTOP

NadopmariimorHoe obecrieueHue

1. Merposorusi W DJIEKTPOPAAUOUZMEPCHUS B  TEICKOMMYHHKAIIMOHHBIX
cucrtemax. Yuebnoe nocodue / Ilox obmieit penaknueit b.H. Tuxonosa. — 2-¢
u3a., crepeotuil. — M.: I'opsiuas nunus-Tenekom, 2012. — 360 ¢

2. Metpomnorus u paauousmepenus. [lon penaknueir Hedenora B.1. Yuebnuk
st BY3oB. M. «Bricmas mkonay, 2006 T.

3. Merponorus, crangapTuzanusi U cepTuuKanus: y4eOHUK AJiA CTYJ. BBICII.
yue0. 3aBegenuii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK W JIp.; MOJ
pen. B.B.AnekceeBa. — 2-¢ wu3m., crep. — M.: Uznarenbckuii LEHTP
“Axanemus’’, 2008. — 384 c.



19

JIABOPATOPHAS PABOTA Ne 2

OIIPEAEJIEHUE NHCTPYMEHTAJIBHBIX MOT'PEIITHOCTEMN
AHAJIOT'OBBIX U IU®POBbLIX CPEJACTB UBMEPEHUUN

Lenn 3anaTHSA
1. WByuuts cTpyKTYypy norpemHocteit usmepenuit u CH.
2. W3yuuth MeToabl HOpMUpOBaHUs norpemHocteit CHU.
3. HM3yuuth METpPOJOrHYECKUE XAPAKTEPUCTUKHM KOMOMHHPOBAHHBIX W
YHUBEPCAIbHBIX U3MEPUTEIBHBIX TPUOOPOB.
4. OBnageTh METOAMKOW pacu€Ta aOCOJIOTHBIX OCHOBHBIX MPENETbHO
JOIYCTUMBIX MOTPENTHOCTEN KOHKPETHBIX CH 1 poBeCTH UX PacyErT.

PaccmarpuBaembie BOIIPOCHI

1. Crpykrypa mnorpemHocteid usMmepenuid, norpemnoctu CHU, psn
KJIACCOB TOYHOCTH.

2. HopmupoBanusie mnorpemHoctd CU, ycrnoBHbie 0003HA4eHHS W WX
(bU3UYECKUil CMBICTT.

3. Merponorndeckue xapakrepuctuku CH.

4. Pacuér  aOCOJIOTHBIX  OCHOBHBIX  HpPEIEIbHO  JOMYCTUMBIX
norpemHocreid CH.

TexHuyeckoe obecnieueHue
— KOMOWHHPOBAHHBIN U3MEPUTEIBHBIA TPUOOP. ....euveneeennn.n. ;
—  YHHUBEPCAIBHBIN BOIBTMETP. e uueeeennaeennnnnnn ;
— TO ucnonp3zyembix TpruOOPOB;
— (dopMann30BaHHbIE CTPAHUIBI OTIOPHOI'O KOHCIIEKTA.

HNuadopmaimmionHoe obecrieueHue

1. Mertposoruss W DIACKTPOPATUOMIMEPEHUS B TEICKOMMYHHKAITMOHHBIX
cuctemax. Yueonoe mocodue / [Tox obmeit pexakiueii b.H. Tuxonosa. — 2-
€ u3 ., crepeorun. — M.: I'opsiuas nmunus-Tenexkom, 2012. — 360 ¢

2. Mertponorusa u paaunousmepenus. [log penakuueit Hepenora B.M. YueOHuk
st BY3oB. M. «Bricmas mkonay, 2006 r.

3.  Mertponorus, cTanaapTu3anus U cepTuuKanus: yaeOHUK I CTY. BBICII.
yue0. 3aBenenuii / b.S1.ABnees, B.B.AnekceeB, E.M.AHTOHIOK U JIp.; O]
pen. B.B.AnekceeBa. — 2-¢ wu3m., crep. — M.: H3znmatenbckuii 1EHTP
“Axanemus’, 2008. — 384 c.

4, KoHcmekT nekmmi ‘“MeTposiorus, CTaHmapTHU3amus W CcepTUUKAIUS B
MH(POKOMMYHUKALIUAX .
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JIABOPATOPHAS PABOTA Ne 3

CUATBIBAHUE OTCYETHBIX 3HAUEHUM IMOKA3AHUI CPEJICTB
U3MEPEHVH U ®OPMUPOBAHMUE PE3YJIbTATOB U3MEPEHUI

Lenn 3anaTHSA

1. HayuuTbcs cuuThIBaTh OTCUETHBIE 3HAaueHus mnokazaHud CU npu
MPSIMBIX OJTHOKPATHBIX U3MEPEHUSAX.

2. Hayuutbcst 00pabaThIiBaTh OTCUETHBIE 3HAUCHUS MPSMBIX OJHOKPATHBIX
W3MEPEHUM.

3. Hayuutbcsi oOpabaTbiBaTh pe3ysibTaTbl KOCBEHHBIX OJHOKPATHBIX
U3MEpPECHU M.

4. Hayuutbcsi popMHUpPOBATH MIPEACTABIISAEMbBIC PE3YJIbTATHl U3MEPEHUI 110
YCTaHOBJICHHOU (popMe.

PaccmaTtpuBaemblie BOIPOCHI
OnpenenuTenbHbIi 0a3UC 3aHATHS.
OOpaboTKa pe3ysbTaTOB MPSMBIX OAHOKPATHBIX U3MEPEHUM.
O6paboTka pe3yIbTaTOB KOCBEHHBIX OJTHOKPATHBIX U3MEPEHUMH.
4. ®opMHpOBaHHE TPEICTABISIEMbIX PE3YJIbTATOB U3MEPEHUU U UX
UHTEpIpEeTaIHns.

wp e

TexHuyeckoe obecrieueHue
— KOMOWHHMPOBAHHBIN H3MEPUTEIBHBIA TPHOOP.................. ;
—  YHUBEPCATHHBIN BOTBTMETP . uvveneennnnnen.. ;
— TO ucnonb3zyembix TpruOOPOB;
— Tabnwia MHAUBUAYAJIbHBIX 33JIaHUI;
— (opmanm30BaHHBIE CTPAHUIIBI OTIOPHOTO KOHCTICKTA;

HNuadopmaimmionHoe obecrieueHue

1. Mertposorus U DJJIEKTPOPATUOUZMEPEHUS B TEJIEKOMMYHUKAIITMOHHBIX
cuctemax. YuebHoe mocobwue / [Tox obmieit penakmueit b.H. Tuxonosa. — 2-¢
u3J., crepeotuil. — M.: I'opsiuast munus-Tenekom, 2012. — 360 ¢

2.  Metponorus u paguonsmepenus. [lox penakueir Hedenosa B.M. YueOnuk
st BY3o0B. M. «Bricmast mkomnay, 2006 r.

3.  Merponorus, cTanaapTU3aIus U cepTudUKaIms: y4eOHUK ISl CTY/I. BBICIII.
yue0. 3aBenennii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AuTOHIOK U Jp.; TIOA
pen. B.B.AnmekceeBa. — 2-e¢ wusm., crep. — M.: M3parenbckuii 1EHTP
“Axanemus’, 2008. — 384 c.

4. KoHcrnekt nekuuit ‘“Metponorusi, cTraHaapTh3alus U cepTUUKALMS B
UH()OKOMMYHUKAIUAX .
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JIABOPATOPHAS PABOTA Ne 4

U3MEPEHUE COINPOTUBJEHMMA LENEAW W DJEMEHTOB
TEXHUMKU CBA3U

[{enb paboThI

1. Hayuwutbscsa npumensts CU 1 onpeneneHus HeI0CTHOCTH LieneH 1
DJIEMEHTOB TEXHHUKU CBSI3H.

2. Hayuutbcs mpoBOIUTH U3MEPEHUS COTIPOTUBIICHUH C MTOMOIIBIO
KOMOMHHMPOBAHHBIX U yHUBepcadbHbIX CH 1 O1leHUBaTh MOTPEUTHOCTH
VU3MEPEHUN.

3. IlpencrtaBmarh pe3ynbTaThl W3MEPEHHH MO YCTaHOBIEHHOW (opme.
Hayuutbcst naBath (PU3MYECKYI0 WHTEPHPETALUIO IMOJTYYEHHBIX PE3YJIbTATOB
U3MEpPECHUM.

H3mepuTenbHbie 3a1a4u
Omnpenenenne 6€300pbIBHOCTH COSTUHUTEIBHBIX IIENIEH CPEJICTB CBSI3U.
OmnpenesneHne 1eTOCTHOCTH COSTMHUTEIbLHBIX KOAKCHAIBHBIX KaOeIe.
OnpenesieHUe UCIPABHOCTH MPEAOXPAHUTEISA.
4. V3mepeHue CONMPOTUBIICHUHN AJIEMEHTA CPEJCTBA CBS3H PE3UCTUBHOM
MaTpHIIbI.

WM

Texnuyeckoe obecneyeHue
- YHUBEPCATBHBIA dJICKTPOHHBIA BOTBTMETD. ... vveenerernrennnns ;
- KOMOWMHHMPOBAHHBIN U3MEPUTENBHBIA IPUOOP.....cueeenee.... ;
- COCIMHUTEIIBHBIC DIIEMCHTHI;
- DJIEMEHTHI COSMHUTENIBHBIX KOAKCUATTbHBIX Kabelnew;
- Halop npenoxpaHuTenel (MCIIPaBHBIX U HEUCIIPABHBIX);
- Ppe3UCTUBHAs MATPHIIA;
- HM3MEpHUTEIIbHBIC KaOeu;
- COEIMHUTENIbHBIC TPOBOTHUKH;
- TexHudeckue onucanus CU;
- (popmManm30BaHHBIE CTPAHUIIBI OTIOPHOTO KOHCIICKTA.

NudopmanmonHoe obecrieuenre

1. Merposorusi W DICKTPOPATUOMIMEPEHUS B TEICKOMMYHHKAITMOHHBIX
cucrtemax. YuebHoe nocooue / Ilox obmielt penakiueit b.H. Tuxonosa. — 2-
€ u3l., crepeotunl. — M.: I'opsuas nunusa-Tenekom, 2012. — 360 ¢

2. Merponorus u pagunousmepenus. [lox penaknueit Hepenosa B.M. YueOnuk
st BY3oB. M. «Bricmag mxkonay, 2006 T.

3.  Mertponorus, cTanaapTu3anus U cepTuduKanus: y9eOHUK NIt CTY. BBICII.
yue0. 3aBenennii / b.S.ABneeB, B.B.Anekcees, E.M.AHTOHIOK U 1p.; TIOX
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pen. B.B.AmekceeBa. — 2-¢ wu3m., crep. — M.: U3marensckuii TEHTP
“Axagemus’, 2008. — 384 c.

4. Koncnekt jnekuuid “MeTposorus, cTaHAapTh3anus W cepTudukanus B
MH(POKOMMYHUKALIHAX .

Meroauueckue ykazaHus
[Iepen npoBeneHNEM U3MEPEHUIM:

- noaroroButh CH k pabore, ycTaHOBUTh UCXOIHOE COCTOSIHUE;

-  MOJIyYUTh Yy MOPENOAABATENS SJIEMEHTHI U YCTPOWCTBA, MOIJICKAIIUE
U3MEPEHUSIM;

-  MPEACTAaBUTh PE3YJbTAThl MOJATOTOBKA K H3MEPEHUSAM, JIOJOXHUTH O
FOTOBHOCTH K TPaKTHUUYECKONM padoTe W MOJY4YUTh JOMYCK Ha pEIICHUE
M3MEPUTENBHBIX 33/1a4.

Pemenue HN3MCPHUTCIIbHBIX 3a1a4

N3meputenbHas 3agada Ne |

1.1. IlpoBecT KOMMYTAllUIO CXE€M COCIUHEHUH I  ONpeicIeHUs
0€300PBIBHOCTH COCTMHUTEIBLHOTO PJIEMEHTA TEXHUKHU CBSI3H.

1.2. Cuate orcueTHble 3HaueHus Tokazanuii CU u 3aHectn B pabouyro
TeTpaab. OnpenenuTh 3HAYECHHS I[apaMEeTPOB IIEMH, XapaKTEPU3YIOIIHUE €€
LEJIOCTHOCTh Y MPUTOJHOCTH K AKCILTyaTalUU.

1.3. TlpenctaBUTh HHTEPIPETALMIO TTOJYICHHBIX PE3yJIbTATOB.

N3mepurenvHas 3amaua Ne 2

2.1. TlpoBecT KOMMYTAlUIO CXEM COCAMHEHWNA JUIS OMpEIeIICHUs
IETTOCTHOCTU COEAMHUTEIBLHOI0 KOAKCHAILHOTO Ka0es.

2.2. CHaTb oTcueTHbIe 3HaueHMs Toka3zanuii CU u 3aHecTtu B pabouyro
terpaab. OnpeaenuTh 3HAYEHUS [APaMETPOB LEMEH, XapaKTepU3yrLIUX
I[EJIOCTHOCTh Ka0eJsi M MPUT0THOCTh €ro K dKCIUTyaTalluu.

2.3. IlpencraBuTh MHTEPIIPETAINIO TTOJYYCHHBIX PE3yJIbTATOB.

N3mepurenbHas 3agaya Ne 3

3.1. IlpoBecT KOMMYTAIIMIO CXEM COCIWHEHUW ISl OMpeIeiICHUS
HCIPABHOCTH MPEAOXPAHUTEIICH.

3.2. CHatp otcueTHble 3HaueHusa mnokaszanuii CU u 3aHectn B pabouyro
TEeTPaib. Onpenenuthb 3HAYCHUS rapamMeTpoB MpeIoXpaHUuTEINEeH,
XapaKTepU3yIOUIUX UX MPUTOJHOCTD K IKCILTyaTalluHu.

3.3. IlpencraBuTh HHTEPIIPETALINIO TTOJTYUYEHHBIX PE3YJIHTATOB.
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N3meputenbHas 3anaya Ne 4

4.1. IIpoBeCTH KOMMYTALMIO CXEM U3MEPEHUI U 3a1IUCaTh HOMEP
MaTpPHIIBL.

4.2. 3anecTH B TaONMUIly OTCUETHBIC 3HaUeHUS noka3zanuii CU.

4.3. Onpenenutb 3HAYCHUSI COMTPOTUBIICHUM U 3aHECTH B TaOIUILY.

4.4, TIpoBecTH METPOJIOTHYECKYIO 00pabOTKY pe3yJIbTaTOB U3MEPEHUHN U
IPEJICTAaBUTh PE3yIbTaThl H3MEPEHUI MO0 YCTAHOBJICHHOHN (opMe.

4.5. IlpeacTaBuTh MHTEPHPETALNIO OTYYEHHBIX PE3YIbTATOB.

L KOHTDOJIBHI)IC BOITPOCHI

1. Enununs! uamMepeHus conpotuBiieHnid. OCHOBHBIE, KpAaTHBIE.

2. CH nns uzmepeHus: CONpoOTUBICHUM.

3.  AmnHanoroBele = OMMETPHI  IOCJEIOBATEIHLHOTO  THMA,  00JaCTh
IPUMEHEHUS.

4.  AHanoroBble OMMETPHI MMAPAUICTBLHOTO TUIIA, 00J1aCTh MPUMEHEHHUS.

5.  Bubl aHAIOTOBBEIX OMMETPOB.

6. HopmupoBanume METPOJOTHYCCKUX XaAPAKTEPUCTUK  aHAJIOTOBBIX
OMMETPOB.

7. Tlouemy mepen KaXIAbIM HW3MEPEHHEM COIPOTHUBIICHHUSI C ITOMOIIBIO
aHaJIOTOBOI0 OMMETpPa HEOOXOAMMO YCTaHABIUBAThL CTPEJIKY Ha HYJIb.

8. Hudpossie OMMETPBI. Hopmuposanune METPOJIOTMYECKUX
XapaKTEPUCTHK ITU(YPOBBIX OMMETPOB.

9. Metoauka ompeaeneHuss  aOCOJMIOTHOM  OCHOBHOM — TPENENbHO
JOTTYCTUMOM TOTPEITHOCTH aHAJIOTOBBIX OMMETPOB.

10. Meroauka omnpeneacHus OTHOCHUTEIbHOW OCHOBHOW IpeIeIbHO
JOTTYCTUMOM TIOTPEITHOCTU aHAJIOTOBBIX OMMETPOB.

11. Meroauka omnpeaeneHus aOCOIIOTHONM  OCHOBHOW  MpeneiabHO
JOTTYCTUMOM TIOTPENTHOCTH ITU(DPOBBIX OMMETPOB.

12. Meroauka omnpeneacHUusT OTHOCHUTEIBLHOM OCHOBHOW MpEaeinbHO
JOTYCTUMOM TTOTPEITHOCTH TU(PPOBBIX OMMETPOB.



24

JIABOPATOPHASA PABOTA Ne 5

M3MEPEHUSI  TOKOB U HANPSDKEHUH, TIOIJIOIIEHHOM M
PACCEAAHHOU MOILIHOCTH B OFBEKTAX TEXHUKHU CBA3HU

Lenb paGoThl

1. Hayuutbcs npumenats CU nmnd u3MepeHus HanpsDKEHUsT Ha BBIXOZE
AIEKTPOXUMHUUECKOTO U 3IEKTPOHHOTO HCTOYHHUKOB IIOCTOSTHHOTO TOKA

2. Hayuutbcs NpOBOOUTH H3MEPEHUS] TOKOB W HANpPSHKEHMH B LEMAX
HIOCTOSIHHOT'O TOKa METOJIOM IPSIMBIX M3MEPEHUH.

3. Hayuutscs orieHMBaTh MOTPEIIHOCTU NPSAMBIX U3MEPEHUN U MPEICTABIATH
pe3yJIbTaThl U3MEPEHUH IO YCTaHOBJIEHHOM (hOopMeE.

4. HayuuTbCsi IPOBOJUTH M3MEPEHUS MOIMIOLEHHON U PACCETHHONW MOIIHOCTH
METOJIOM KOCBEHHBIX W3MEPEHU M TPECTABIATh pPE3yIbTaThl W3MEPEHHH IO
YCTaHOBJICHHOU (hopMe.

HsmeputenbHbIe 3a1a4u

1. M3mepenue HanNpsLKEHUS! AJIEKTPOXUMHUUECKOTO HCTOYHHMKA TOKA.

2. V3mepeHue BBIXOTHOTO HAMPSHKCHUS AJICKTPOHHOTO HWCTOYHHMKA TTHTAHUS
ITIOCTOSIHHOT'O TOKA

3. M3mepenune TOKOB M HANpPsHKEHW B IIEMM TIOCTOSHHOTO TOKa MPSMBIMU
METOAMHU.

4. H3mepeHue TMOTIIONMICHHON M PacCesTHHOM MOIIHOCTH METOJIOM KOCBEHHBIX
V3MEPEHUI.

TexHuueckoe obecrneueHue
- HabOp ANMEKTPOXUMUYECKHX UCTOUHUKOB TOKA. .......cveeee.... ;
- MCTOYHHUK IMUTAHHS MOCTOSTHHOIO TOKA ................ ;
- BOJIBTMETP YHUBEPCATIBbHBINA LIU(PPOBOIL. . .............. ;
SR V041 1911 (1 ) T PO ;
- TpuOOp ANEKTPOU3MEPUTENEHBIA KOMOMHUPOBAHHBIM. . ... veeeeee. .. ;
- pEe3UCTHBHAs MaTpUIa;
- U3MEpUTETIbHBIC KaOeH.;
- COEMHUTENBHBIE IPOBOIHUKH;
- texaudeckue ormucanus CU;
- TaONuUIIbl MHAVBUIYaJIbHBIX 33 JaHH;
- (opmMaTHpOBaHHbIE CTPAHULIBI OTIOPHOTO KOHCTICKTA.

NuadopmarimmornHoe obecrieueHmue

1. Metponoruss W SJIEKTPOPATUOUIMEPCHUS B TEICKOMMYHHUKAIIMOHHBIX
cucrtemax. YuebHoe nocooue / Ilox obmielt penakiueit b.H. Tuxonosa. — 2-
€ u3l., crepeotunl. — M.: 'opsuas nunusa-Tenexkom, 2012. — 360 ¢
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2. Mertponorus u paguonsmepenus. [lox pemakiueit Hegenosa B.M. YueOnnk
st BY3os. M. «Bricmas mkoaay, 2006 r.

3.  Merponorus, cTaHgapTU3anus U cepTUGUKANMS: YICOHUK NI CTY. BBICII.
yueO. 3aBenennii / b.S.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK U 1p.; TIOX
pen. B.B.AmekceeBa. — 2-¢ u3a., crep. — M.: M3nmartenbckuil IEHTP
“Axagemus’, 2008. — 384 c.

4, Koncnekr nekmuii “Metrposorus, cTaHmapTu3anus W cepThudUKaIus B
UH()POKOMMYHUKAITUAX .

MeToIMYeCKHE YKA3aHUs

Perienvie m3smMepuTeNbHBIX 3314

NamepurenbHas 3anada Ne 1

1.1. IlpoBecTu KOMMYTAITUIO CXEM COCAUHEHUIA.

1.2. Cuaurars orcuerHble 3HaveHWs1 Tokazanmii CUW m 3aHectn B pabodyro
Terpab. ONpeaennTh 3HAYCHUS] HAPSDKEHUN 3JIEKTPOXUMUYECKUX HCTOYHUKOB TOKA U
OIPEIENTUTH UX PUTOTHOCTD K 3KCILTyaTalliH.

1.3. TIpoBecTr METPOJIOTMYECKYIO 00pabOTKY PE3yJITATOB M3MEPEHUIA.

14. TlpencraButh pe3yibTaThl U3MEPEHHN O YCTAHOBJIEHHOW (hopMe U JaTh
MHTEPIPETALIMIO MOJTyYEHHBIX PE3YJIBTATOB.

MamepurenbHas 3a1ada Ne 2

2.1. [IpoBecT KOMMYTAIIUIO CXEMBI COCTUHEHUI.

2.2. YCTaHOBHTh HOMHHAJIBHOE 3HAYCHHE HAMPSIKCHUS HMCTOYHHUKA
MOCTOSTHHOT'O TOKAa B COOTBETCTBHUM C UHAUBUIYaIbHBIM 3aJaHUEM.

2.3. Cuurtare oTcueTHble 3HaueHWs TokazaHmii CH w 3aHecTn B Pabodyro
TeTpaib. OnpenenuTh 3HaUeHUs HAMPSDKEHUS ICTOYHHUKA ITUTaHKS! TIOCTOSIHHOTO TOKa

24, TIpoBecTr METPOJIOTHYECKYIO 00pabOTKY pe3y/IBTaTOB H3MEPCHHIA.

2.5. llpencraButh pe3ysnbTaThl U3MEPEHUI IO YCTAaHOBJICHHOWU (opMe H
JIaTh UHTEPIPETAIIUIO TTOTyYEHHBIX PE3YJIbTATOB.

N3mepurenbHas 3amaya Ne 3

3.1. Tlo pesynpraTam mnabopatopHoil paboTel No 2 oTOOparh 2 mMmapsl
PE3UCTOPOB, MMEIOIIUX OTHOIICHHE conpoTuracHnid RX1 / Rx2 =1/ (1-2) u Rxl / Rx2
=1/(5-10).

3.2. IIpoBecTu KOMMYTAITUIO CXEMBI COSIMHEHUIA [l N3MEPEHUS TOKOB B LICTIH.

3.3. YcTaHOBUTH HANPSHKEHUE UCTOUYHHMKA MUTAHMS TTOCTOSIHHOTO TOKA COTYIACHO
M3MepUTebHOM 3a1a4un No 2.

3.4. Cuurarh oTcyeTHBIC 3HaUeHMs Mokazanuii CU u 3aHecTy B pabouyro TeTpap.

3.5. IIpoBecT KOMMYTAIUIO CXEMbI COSIMHEHUN IJI1 W3MEpPEHMS TaJCHUs
HAaIPsSDKEHUS Ha AIIEMEHTaX LIeTu.

3.6. Cuurars oTcueTHbIe 3HaYeHNs TIokazanmii CH v 3aHecTr B pabouyro TeTpajib.
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3.7 TlpoBecTn METPOJOTHUECKYI0 00pabOTKy pe3ylbTaTOB M3MEpPEHUi U
MPEACTaBUTh  pPE3yJbTaThl M3MEPEHMH TI0  ycTaHOBIEeHHOM  Qopme. Jlath
MHTEPIPETALNIO MMOJYICHHBIX PE3yIbTaTOB.

N3meputenbHas 3agada Ne 4

4.1. ChopmynupoBath (HyHKIHOHATIbHBIE 3aBUCUMOCTH IOTJIONICHHOW U
paccessHHOM MOIIHOCTH, CBSA3BIBAIOIIME MEXIy COOO BCe Ppe3yJbTaThl
U3MEPEHUM, TIOJyUYeHHbIE MPSIMBIMA METOJIaMU TP BBIOJHEHUH J1a00paTOPHBIX
pabot Ne 1 u Ne 2.

4.2. TlpoBeCTH KOCBEHHbIE M3MEPEHHS TOTJIOIMIEHHOW U pacCesHHON
MOIIIHOCTH.

4.3. TlpoBecTH METPOJOTHYECKYI0 00pabOTKy pe3ylbTaTOB M3MEPEHUN U
NPEICTaBUTh PE3ydbTaThl M3MEPEHHW M0 YycTaHoBIeHHOW Qopme. [laTh
WHTEPIPETALNIO TIOTYyYEHHBIX PE3yIbTaTOB.

KoHTpobHbIE BOPOCHI

EmHnie! msMepenns conpoTusiieHUH. OCHOBHBIE, KDATHBIE.
EmHuiib! m3Mepenvist TOKOB. OCHOBHBIE , KDATHBIE, IOJIbHBIE.
Emyavinp! m3Mepenyst HarpsbkeHnid. OCHOBHBIE, KpaTHBIE, JTOJTbHBIC.
EmyHuiib! mMepennst MOIHOCTH. OCHOBHBIE, KPaTHBIE, JIOJBHBIE.
Buap1 CH TOKOB 1 HaIpsDKEHUH.
HopmMupoBanvie MeTporiornieckrx xapakrepiucTik CH TOKOB 1 HANPSKEHUIA.
I orpenHOCTH NPSMBIX U3MEPEHUI.
[MudpoBble  BOIBTMETPBL HopmupoBanue METPOJIOTMYECKUX
XapaKTEPUCTHK LH(PPOBBIX BOIBTMETPOB.

9. Amnanorosle BOIbTMETPhL. HOpMUpOBaHIE METPOIOTMUECKHUX XapaKTePHCTUK
AHAJIOTOBBIX BOJIETMETPOB.

10. Meroquka onpeneneHus aOCOMFOTHOM OCHOBHOM MPENENbHO JOITyCTUMOM
MOIPELIHOCTH aHATIOTOBBIX BOJIETMETPOB 1 aMIIEPMETPOB.

11. Meroauka onpe/iesieHus] OTHOCHTEIIBHOM OCHOBHOM TIPENICITBHO JIOITYCTUMOM
MIOTPEITHOCTH aHAJIOTOBBIX BOJIETMETPOB M aMITEPMETPOB.

12. Meronuka orpezenaeHns: abCOIFOTHOM OCHOBHOM MPENENIbHO JOIMYCTUMOM
TIOTPEITHOCTH IU(POBBIX BOIETMETPOB 1 aMITEPMETPOB.

13. Metomuika onpeseneHnsi OTHOCUTEIILHOW OCHOBHOM TIPEIETIHHO JIOITYCTHMOMN
MIOTPEIHOCTH LU(POBBIX BOJTMETPOB U AMITEPMETPOB.

14. TlorpenmHocTb U3MEpPEHHIA, COCTABHBIE 2IEMEHTBHI.

15. MHcTpymeHTabHAas OTPEIHOCTb, (PU3UYECKUN CMBICIL.

16. Metomuueckast IOTPEITHOCTD, (PUBUYECKUIA CMBICIT.

LONoakrwWdE
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JIABOPATOPHAS PABOTA Ne 6

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

Llesb paGoThl

1. Hayuutbcsa nmpumensts CU ansg uccienoBaHusi GOpMbl U MU3MEPEHUS
napaMeTpoB HH()OPMAIIMOHHBIX CUTHAJIOB.

2. HayuuTtbcs mpOBOAUTH U3MEPEHUS TAPAMETPOB CUTHAJIOB U OILICHUBATh
IIOTPEIIHOCTh U3MEPEHHM.

3. Hayuutbcst ~ ¢opMupoBaTh  NpEACTaBISEMBIM  pe3ynbTaT 0
YCTaHOBJIEHHOM (opMe U JaBaTh (U3NYECKYI0 HHTEPIPETANI0 pe3ysbTara
U3MEPEHUs.

N3mMepuTenpHbIe 3a1a41
1. HccnenoBanne ¢GopMbl U HU3MEPEHHUE IMApPAMETPOB aHAJIOTOBOTO
MH(OPMAIIMOHHOTO CUTHAJIA.
2. WccnemoBanue ¢GopMbl M HU3MEPEHHE MapaMETpPOB JIUCKPETHOTO
MH(OPMAIMOHHOTO CUTHAJIA.

Texnuueckoe obecrieueHue

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

- BOJBTMETP YHUBEPCAIbHBIN un(prBon

- ocuuwiorpad ABYyXJIy4eBOU ;

- HCTOYHUK MUTAHUS MOCTOSHHOTO TOKA;

- 71a0OpaTOPHBIN MaKeT CUMMETPUYHOTO MYJILTUBUOPATOPA;

- WU3MEpUTebHbIE Kabenu;

- COGJUHUTENbHbIC TPOBOJIHUKH;

- TexHudeckue ormmcanus CU;

- TaOJUIbl MHAUBUIYyaIbHBIX 3aJJaHUM;

- ¢dopMaM30BaHHBIC CTPAHUITBI OTIOPHOTO KOHCIIEKTA;

Nudopmarnmonnoe odbecrieueHme

1. Merpomorusi W DICKTPOPAAUOUIMEPEHHUS B  TEJICKOMMYHUKAITMOHHBIX
cucremax. YuebHnoe nocodue / I[Tox o6mieit penakiueit b.H. Tuxonosa. — 2-
e u3l., crepeotun. — M.: I'opsiuas nunus-Tenexom, 2012. — 360 ¢

2. Mertponorus u paaunousmepenus. [loa pexakuueit Hedpenora B.M. YueOHuk
st BY3oB. M. «Bricmas mkonay, 2006 r.

3. Mertponorus, crangapTu3anus U cepTudukanus: y4eOHUK Jisl CTYI. BBICIIL
yue6. 3aBenenuii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK U JIip.; TIO]
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pen. B.B.AmekceeBa. — 2-¢ wm3m., crep. — M.: H3zmatenbckuii HEHTP
“Axagemus’, 2008. — 384 c.

4. KoncmekT nekmuii “MeTposorus, cTaHgapTh3anus W cepTUUKAus B
MH(POKOMMYHUKALIUIX .

MeToan4YecKrue YKa3aHMs
Pemenue HN3MCPUTCIIBHBIX 3a1a4

N3meputenpHas 3agada Ne 1

Hcemounux ungpopmayuornoeo cuerana - uzmepumenvivlil ceHepamop I 3-112.

1.1. TlpoBecTH KOMMYTAIIMIO CXEMBl COCIWHEHWUW I HW3MEpPEHUs
aMIUTUTYTHBIX, BPDEMEHHBIX U YaCTOTHBIX TApaMETPOB CUTHAJIA.

1.2. YcraHOBUTH 3aJaHHBIC HOMHHAIBHBIC 3HAYCHHS YaCTOTHI M yPOBHS
BBIXO/JIHOTO CHTHAJA, COrJIACHO MHANBUIYAILHOMY 33/IaHHUIO.

1.3. [lomyunTs ycTOHYHBOE H300paKEHUE CHUTHAJA, MCCIEAOBAaTH €ro
dhopMy U CPaBHUTD C TEOPETUUECKU O3KUIACMOM.

1.4. Cuyurars orcueTHble 3HaueHMs nokazaHuii CH u 3aHectu B TaOnMiLy.
OnpenenuTh 3HAYEHHS TAPAMETPOB CUTHAJIA

1.5. TIpoBectu METPOJIOTUYECKYIO 0OPAOOTKY PE3YIBTATOB U3MEPEHUIA.

1.6. TlpencraButh pe3ysbTaThl IO YCTAHOBIEHHOM (hopMe.

1.7. TlpoBecT KOMMYTAIMIO0 W3MEPUTEIBLHON CXEMBblI MJIs OIpeIesieHUs
CPEIIHEKBAJPATUUECKOTO 3HAYCHMS HANPSDHKEHUS HA BBIXOAE HM3MEPHUTEIBHOTO
re’Heparopa

1.8. 3ammcatp  oTcueTHble  3HaueHWs ~ mokazanmid  CH, mpoBecTn
METPOJIOTHYECKYIO 00pabOTKy pe3yJabTaToB M3MEPEHUI M TPEICTaBUTh PE3YIIbTAThI
M3MEPEHUH M0 YCTaHOBJIEHHOM (hopMe.

1.9. TlpenctaBUTh HHTEPIPETALMIO TTOJYICHHBIX PE3yJIbTATOB.

N3amepurenvHas 3amaua Ne 2

Hcmounuxk  ungopmayuonnoco cuenanra - Makem CUMMEMPUYHO20
MyTbmusubpamopa.

2.1. TIpoBecTr KOMMYTAITHIO CXEMbI COSTMHEHUH.

2.2. TlomyunTh  yCTOMYMBOEC  WM300p2KEHHE CHUTHAJIOB HA  BBIXOJAX
CUMMETPUYHOTO MYJIBTUBHOpaTOopa M wuccienoBatb uX Qopmbl. CpaBHUTH C
TEOPETUUECKH 0KHIaEMbIMH.

2.3. 3a"ecTd B TaOJIUIy OTCUETHBIEC 3HaUeHUs nokazanuit CU.

2.4, OnpenenuTh  3HA4YeHUsT  HapaMmMeTpoB  curHaioB.  IIpoBecTu
METPOJIOTHUECKYI0 00pabOTKy pe3yJabTaToOB M3MEPEHHUN M TPEICTABUTH PE3YbTaThI
M3MEPEHHH 10 YCTAaHOBJICHHOM (hopMe.

KoHTposbHbIE BONPOCKI
1. Hasznauyenue usmepurenbHbIX renepatopos (MI).
2. Hopmupyembie napamerpst 1T




29

3. 13-112. Oprans! ynpasieHus.

4, T'apMOHWYECKHE€  CHUTHAJIBl W3MEPUTEIHHON WHPOpPMAMA U UX
napameTpsbl.

5. BupeouMitynbc U €ro mapameTpsl.

6. IlocienoBaTeabHOCTh BUICOUMITYJIHCOB U €€ MapaMeTpBhl.

7. YHUBepcalbHbIC AIEKTPOHHbBIE OCHMIIIOrpadbl U UX KiacCUpUKaIHSI.

8. OO6oOmenHass cTpykrypHas cxemMa YOO u Ha3HAueHHE DSJIEMEHTOB.
Oprasnsl ynpasienus Y 0.

9. Hopmupyemsbie xapaktepuctuku ¥ 90.

10. U3mepenue Hanpsokenuid Y3O0. HasnaueHume W npuMeHEHHE
KaTuOpaTOpPOB aMILTUTY/IBI.

11. 3mepenue JIUTENBHOCTH UMIYJbCOB. IIprmeHeHue kanuOpaTopoB
JUTUTEIIBHOCTH.

12. VI3amepeHre BpeMEHHBIX HHTEPBAJIOB.

13. U3mepeHune 4acToThl.

14. N3mepenue capura ¢as.

15. IlpaBuna u ycinous Beioopa ¥Y20.

16. MuHuMU3alMs MOTPEIIHOCTEH MPU CHATHUU OTCUETHBIX 3HAUYCHHUHA Ha
¥20.
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JIABOPATOPHAS PABOTA Ne 7

HABJIIOJAEHUE ®OPMbI U UBMEPEHUE ITAPAMETPOB
OYHKIIMOHAJIBHBIX Y3JIOB AIIITIAPATYPbBI CBA3U (YHY)

Llenab paGoThl
1. Hayuutbcs npumensts CHU s uccnenoBaHus XapaKTEPUCTHK U
U3MEPEHUS MapaMeTpoB QYHKIIMOHAIBHBIX Y3JIOB allapaTyphl CBA3H.
2. W3yuuts BnusHue CH Ha pexuM paboThbl CPEACTB CBSI3U.
3. Hayuntbcst wu3MepsATh mMapaMeTpbl C 3aJaHHOW TMOTPEITHOCTHIO
W3MEPCHHUSI, YAOBICTBOPSIONICH TpakTHIeCKUM TpedoBaHusaM 5-10%.
4. IlpencTaBisTh pe3yJabTaThl U3MEPEHUH IO YCTAaHOBIEHHOU (hopMe.

HsmepuTenbHbIe 3a1a41

1. H3MepeHue NOCTOSAHHBIX HANPSKEHUN B CXEME YCHIIUTENST HU3KOM
yactoTel (YHY).

2. WccnenoBanue amrintyaHou xapaktepuctuku (AX) YHY u
ONPEAEIICHUE UaIla30Ha BXOIHBIX HANPSKEHUM, COOTBETCTBYIOIIUX KIIACCY
yCUJICHUS A.

3. MHccnenoBanue aMIIMTyAHO-4aCTOTHOM XapakTepuctuku (AUX) YHUY.

ObopynoBanue paboyero Mecra:

—  U3MEPUTEIIBHBIM  TEHEPATOP  wevvvvrrrrreeennnnn.. C COrJlaCOBaHHOU
Harpy3koi R= 600 Owm;

—  KOMOWHUPOBaHHBIN U3MEPUTENBHBIN PUOOP;

—  YHUBEPCAJIbHBIU 3JIEKTPOHHBIN BOJIbTMETD;

—  YHHBEPCAJIBHBIN AIEKTPOHHBIN ociIorpad;

—  na0opaTOpHBIM MakeT (PYHKIMOHAJIBHOIO y3ja amnmnapatrypbl CBA3U —
YHUY;

—  cTaOWJIM3UPOBAHHBIA UCTOUHUK MTUTAHUS;

—  HU3MepUTeJIbHbIC Kabeu;

—  COCIMHHTEIBHBIC TIPOBOIHUKY;

—  TEXHUYECKHUE OMMCAHMS CPEJICTB U3MEPCHHSI,;

—  (dopmManM30BaHHBIE CTPAHUIIBI OMTIOPHOTO KOHCIIEKTA.

Nudopmarnmonnoe odbecrieueHme

1. Merpomorusi W DJICKTPOPAAVOU3ZMEPCHHS B  TEICKOMMYHHUKAITMOHHBIX
cucrtemax. YuebHoe nocodue / I[Tox o6mieit penakmnueit b.H. Tuxonosa. — 2-
€ u3., crepeorun. — M.: I'opsiuas nmunus-Tenexkom, 2012. — 360 ¢
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2. Metponorus u paguonsmepenus. [lox penakuueit Hedenora B.U. Yuebnuk
s BY30B. M. «Beicmag mkoia», 2006 r.

3.  Mertponorusi, cTaHaapTU3ausg U cepTUUKAIUS: YUSOHUK IS CTYI. BBICIIL
yue0. 3aBenenmii / b.S.ABnees, B.B.AnekceeB, E.M.AHTOHIOK U nIp.; MOJ
pen. B.B.AnekceeBa. — 2-e¢ wu3a., crep. — M.: M3matenbckuil LEHTP
“Axanemus”, 2008. — 384 c.

4,  Koncnekr nekiuii “MeTtposiorus, cTanaapTu3aius, cepruukarus’.

MeToan4ecKre yKa3aHus
Pemenue HN3MCPUTCIIBHBIX 3a1a4

N3meputenpHas 3amaua  Nel

1.1. TIpoBecT KOMMYTAITHIO CXEMbI COSTUHEHUH IS U3MEPCHUS
ITOCTOSTHHBIX HanpshkeHn B cxeme Y HY.

1.2. TloakmoounTh MIJITHAMIIEPMETP B IEMb KOJUIEKTOpPA M TOJIKIIIOYUTH
MaKeT YCWJINTENS K UCTOYHUKY MHUTaHUS, OOpaTUTh BHUMAHHE Ha MPABHILHYIO
MOJISIPHOCTD TOJIKITFOUECHHUS.

1.3. TlepememienueM JBWXKKA TMOTEHIIMOMETpa R ycTaHOBUTH 11O
MUJUTHAMIIEPMETPY TOK KoJiekropa lko = 0,5 mA.

1.4. Vcnonw3ys KOMOWHUPOBaHHbBIC U3MEPUTEIBHBIE puOopHI,
MPOU3BECTH M3MEPEHHUs HalpsHKEHUH B  YKa3aHHBIX TOYKaX CXEMbl U
METPOJIOTUYECKYI0 00pabOTKY pe3ybTaTOB U3MEPEHUN.

[Ipu wW3MepeHHH KaXXJOTO HaMpsKEHUS HEOOXOAUMO CIEIUTh 3a
NOKa3aHUsIMU MWJUIMAMIIEPMETpAa W 3aluchiBaTh ero nokazanus. CreneHb
OTKJIOHEHHUS TOKa3aHUs MUIJIMaMIIEPMETpa OT YCTAHOBJIEHHOTO 3HaueHus lxo
XapaKTEepHU3yeT U3MEHEHHUE PA0OThI CXEMBI.

1.5. Pe3ynbTarhl U3BMEPEHHUI U METPOIOTHYECKON 00paOOTKU PENCTABUTh
B Ta0n. 1.

lx0=0,5 MA, TOK KOJUIEKTOpa, YCTAaHOBJICHHBIA JI0 Hadajga U3MEPCHHUH (10
npucoenuuenus UIT k yuactkam cxemsl).

k0 - TOK KOJIUIEKTOpa MPU M3MEPEHUW HANpPsHKEHUS Ha JIaHHOM y4YacTKe
CXEMBI.

1.6. Tlo pe3ynpraram W3MEpPEHUN  ONPENACTUTh PEKUM  PaOOTHI
TPaH3UCTOPA (OTKPBIT WM 3aIEPT).

N3meputenpHas 3agada Ne 2

2.1 TlpoBecT KOMMYTAIIMIO CXEMbI COSMHEHMM I MccienoBaHuss AX
YHU.

2.2 YcranoButh Ha wyactore 1 k[l ypoBeHb cCHUTHalla Ha BBIXOJE
U3MEPUTENBHOTO rereparopa — 50 1b OTHOCUTENBHO MaKCUMAIILHOTO HA TAHHOM
BBIXOJIE.

2.3 Tlogare nuranue Ha YHUY.
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2.4 llomyuntp ycToiiuMBoe M300pakeHHWE CHTHajla Ha  JKpaHe
ocimuiorpada W ONPENENIWTh MOpor dYyBcTBUTENbHOCTH YHY, ycTaHoBUB
YpOBEHb CHUTHalla Ha €ro BXOJIe, COOTBETCTBYIOUIUNA  BO3MOXKHOCTH
uAeHTU(UKAIINY CUTHAJIA Ha dKpaHe ocuuyuiorpada.

2.5 VYBenmuuuBas ypoBeHb CHUTHaJla Ha Bxojae YHY, uzmeputrh ypoBeHb
curHasia Ha Beixoge YHY, HaOmomast mpu sToM (OpMy CHUTHajda Ha SKpaHe
ocumiiorpada. OrcuerHole 3HaueHus nokazanuit CH 3anectu B Tabnuiry Ne 3.

2.6 Omnpenenuth 00JIaCTh yCHUJIEHUS KJjlacca A Ha OCHOBE BHU3YaJbHOTO
HaOJII0/IeHNUs UCKakKeHUH (hopMbI curHaia Ha Beixoje YHUY.

2.7 TlpoBecTn METPOJOTUUECKYIO 00pabOTKY pe3yiabTaTOB M3MEPEHUU U
MIPEICTaBUTh PE3yJbTaThl H3MEPEHUH 10 YCTAaHOBJICHHON (hopMme.

2.8 Iloctpoutsr rpadmyeckyro 3aBucumocTh AX YHY u ykazate Ha
rpaduke TpaHUIlbl IOBEPUTEIIbHBIX HHTEPBAJIOB.

N3mepurenpHas 3anaya Ne 3

3.1 Ompenenuts mo AX 3HaueHUs ypoBHS curHama Ha Bxoge YHY,
o0ecrneunBaroIIero yCTOMUNBYIO padOTy yCUIUTENs Kitacca A.

3.2 YCTaHOBUTH JIaHHBI YPOBEHb CHTHAJIAa HAa BBIXOJIE€ U3MEPUTEIHHOTO
re”Heparopa ( cM. u3mMepurenbHas 3anada Ne 1, maboparopnas padora Ne 7).

3.3 Tlonmats curnan Ha Bxoj YHY u mposectn usmepenus AYX YHY B
nuanazone yactoT ot 0,3 no 20 k['1, obecrieuuB npu 3TOM U3MEPEHUS] HE MEHEe
4yeM B JecsiTH Toukax. OTcueTHble 3HaueHus nokazanuit CU 3anectu B Tabnuiyy
Ne 4.

3.4 TlpoBecTn METPOIOTHUECKYIO 00pabOTKYy pe3yabTaTOB U3MEPEHHM 1O
YCTaHOBJICHHOU (popMme.

3.5 Tloctpouts rpaduueckyro 3aBucumocth AUX YHY wm ykazate Ha
rpaduke rpaHulibl JOBEPUTEIbHBIX HHTEPBAJIOB.

KoHTpOoJIBHBIE BOOPOCHI

Hasnauenue usmepurtenbubix renepatopoB (M) u ux kinaccudukanms.
Hopmupyemebie mapaMeTpsl U3MEPUTEIBHBIX T€HEPATOPOB.
YerpoiictBo u ipuHIUI padoTel Y HY, n3mepsiembie mapameTpabl.

4. W3mepenue Toka Koiuiektopa, BbeIOop CU, pacueT mnorpemHocTu
WU3MEPEHHUS.

5. HWsmepenms mocrtositHHOro HampspbkeHus B cxeme YHUY, Beibop CU,
pacyeT NOrpemHOCTH U3MEPEHUSL.

6. AX YHY, dpopmsl peacraBienus, PU3NYECKUil CMBICI.

7. Wcrounuku norpemnocteit uamepenus AX YHY, meroauka ux ydera.

8. Omnpenenenue noBepurtesibHOro nHTEepBaa AX YHUY.

9. AYX VHUY, dopmsl npeacTaBiaeHus, Pu3NUECKU CMBICI.

10. Uctounuku norpemHoctel m3mepenuss AUX YHY, meronmka wux

y4era.

wpeE
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11. Onpenenenue noBepurenabHoro nHTeppana AUX YHUY.

12. Ucnons3oBanne YHY B cocTaBe MITaTHBIX 00Pa3I[0B TEXHUKHU CBS3H.

13. AX u AUX mratHbiX 00pa3oB TEXHUKU CBS3H.

14. HomunanbHble 3HaueHus napametpoB AX nm AUYX mraTHeIX 00pa3LoB
TE3HUKU CBSI3H, IOMYCKHU.

15. Beibop CU anst uamepenus AX nu AUX mTaTHbIX 00pa3loB TEXHUKU
CBSI3H.



34



I11. ®OPMbI OTYETHOCTH

JIABOPATOPHAS PABOTA Ne 1

Tewma 3auaTusa

Lenu 3agaTus

PaccmaTtpuBaembie BOIIPOCHI

Texanueckoe obecrieueHme

Nuadopmarmmonsoe obecrieueHme

ba3oBble puHLUIBI TOCTpoeHUs cuctembl CU

35



36

EnuHuubl cucTeMabl
OcHOBHBIE




(0|

JlonosiHuTEILHBIE

37




38

HpOI/l3BOIlHl)Ie C¢INHUIbI
HpOCTpaHCTBa N BPEMCHH




(0|

MexannyecKux BeJJUUYNH

39




40

HpOI/l3BOIlHl>Ie C¢INHUIbI
BJICKTPI/I‘IeCKI/IX BCJIMYUH




(0|

MAargauTHbBIX BeJINYNH

41




IIpaBuia odGpa3oBanust

42

OO0pa3oBanue JeCATUYHBIX

KpartHbix

MHOXHUTCIIb

IIPUCTaBKa

0003HaYeHne

MEKTYHAPOIHOE

pycckoe

Y4e0HO-TPEHUPOBOYHbIE 32/1a4HU



seanuun CU

IIpaBuia odGpa3oBanust

JloabHBIX

43

MHOXHUTCIIb

IIpUcCTaBKa

0003HaYeHne

MEXIYHAPOTHOE

pycckoe

MOJIYYCHHUSA U 3aAIIUCHA JCCATUYHLIX BCJIUYNH



44

BHecucTeMHbIe OTHOCHTEJIbHbIE
Ha ocHoBe JACCATHYHBIX J]OI‘apI/lq)MOB



norapnq)aneCKne (107030700031
Ha ocHoBe HaTypa/JdbHbIX JIOFapI/I(l)MOB

45



JIMCT oTUETHOCTH

46



JIABOPATOPHAS PABOTA Ne 2

Tema 3aHaTHA:

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texanueckoe obecrieueHme

MuadopmariimonHoe obecrieueHue

IHorpemnocTu usmepeHui

Horpemnoctu CU

Kaaccewl Tounoctu CHU

47



48

Bujbl HOpMHPOBaHHBIX

AOcoimoTHas

OTtHOCHUTENBHASA

Kaaccesl Tounoctu CU

O0o3HayeHne Kiracca TOUYHOCTHA

dusnueckuii




NOTrPeIIHOCTEN

49

IIpuBeneHHas

U a0COJIIOTHBIE npeaeJIbHO0 J0IIyCTHMbBIC IOT'PEIITHOCTH

CMBICJI

PacueTHbie popMyIibl
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MeTpo.ﬂornqecxne XapaKTCPUCTUKH KOMﬁI/IHI/IpOBaHHbIX

Tunsl npudopos

N3mepsemas
BEJTMYMHA

[Ipenen gom.
OCHOBHOM
MOTPEITHOCTH

Koneunoe
3HaYCHHE
Jiara3oHa
HM3MEpPEHUI

Tox moTpe0-
JICHUs, mA,
He Oosee

ITaneunue
HUH’ B
He Ooliee

N3mepsemas
BEJIMYMHA

AJITOPUTMBI ONpe/ie/ieHUs MOTPeHOCTel



U yHuBepcaiabHbix CU

51

[Ipenen gom.
OCHOBHOH
MOTPEITHOCTH

Koneunoe
3HaYCHHE
Jrana3oHa
M3MEpEHUI

N3mepsemas
BEJIMYMHA

Jnamnazon
u3Mep.
BEJIMYUHBI

[Ipenen
HU3MEPEHUS

[Ipenen non
OCHOBHOH
MOTPEITHOCTH

Npu padoumx yCJ0BUSIX U3MEPEHUH



52

Bblpa)KeHI/ISI IJIA pacuerTa a0COJIIOTHBIX

Tun npubopa
Pacuer a0COMIOTHBIX OCHOBHBIX
Nsmepsemas [Ipenen Aon Nsmepsemas
BCJIMYMHA I/ISMepeHI/IH BCIINYHMHA




npeaeJabHO T10IIyCTUMbIX HOFpeIHHOCTeﬁ

npeaeJabHO0 J0IIyCTUMBIX HOFpeIHHOCTeﬁ

53

[Ipenen
W3MEPEHUS

Aon

N3mepsiemas
BEJIMYMHA

3HayeHue
W3M. BEJTUUYUHEI

[Ipenen
W3MEPEHUS

Aon
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N3mepsaemas
BEJIMYMHA

[Ipenen
WU3MEPEHUS

Aon

N3mepsemas
BEJTMYMHA




55

[Ipenen
W3MEPEHUS

Aon

Namepsemas
BEJIMYMHA

3HauyeHue
HU3M. BCIIMYUHBI

[Ipenen
W3MEpPEHUS

Aon




JIucerT oTueTHOCTH

56



JIABOPATOPHAS PABOTA Ne 3

Tema 3aHaTHA:

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texanueckoe obecrieueHme

MuadopmariimonHoe obecrieueHue

OnHOKpaTHbBIE IPSIMbIE U3MEPEHUS —

O)IHOKpaTHBIe KOCBCHHBIC UBMCPCHUS -

OTcYyeTHOE 3HAYCHUE —

Onpeneﬂeﬂne I/I3MepeHHOI71 BCJIMYHUHBI 10 OTCYECTHBIM 3HAYCHUAM -

NuauBuayajabHoe 3a1aHKeE -

57



YcaoBus usMepeHui —

58

OOpaboTka pe3yJIbTAaTOB

N3mepsiemas
BEJIMYHMHA

IIpenen
HU3MEpEHUI

OtcueTHBIE
3HAYEHUS

N3mepenHsbie
3HAYEHUs

Aon




OJHOKPATHBIX NMPAMBIX I/I3MepeHI/II7[

59

ALI,H

As

[IpencraBnsieMblit
pe3yabTaT

oz %

duznueckas
WHTEpIpeTaIus
pe3yJibraTta




60

OO0paboTka pe3yJIbTaTOB

CoOOTBETCTBYIOIINE
Msmepsemas M3MEPEHHbBIC BETUYMHBI 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

61

OHeHKa IOrp€IHOCTU KOCBEHHOI'O ME€TO4a

o

IIECCUMHUCTHYCCKOM
MOACIN

CPEIHEKBAIPaTHICCKOM
MOJEIIN

[IpencrapisieMbliit
pe3ynbTar

duznueckas
TpPaKTOBKa

NMOTrPeNIHOCTH



JIMCT OTYETHOCTH

62



JIABOPATOPHAS PABOTA Ne 4

Tema 3aHaTHA:

Iexp paboTHI

N3MmepuTenbHEIE 3a1a4n

O0opyaoBaHue paboyero Mecra

NuadopmaimmonHoe obecrieueHue

63



I/I3MepI/ITeJILHI)Ie 3agavn

Hccaenyemblii 00beKT CBSA3H HN3mepsiemble mapamerpbl

Brioop CH Cxema

AJITOPUTM H3MEpPEeHHs CONMPOTHUBJICHUI

64



Ne 1,2,3

YciaoBue NpUrogHOCTH
K JKCILIyaTalM U

coeqUHEeHUuM

65

Cxema 3j1eKTpUYecKasi
(pyHKIMOHAJILHASA
U3MEPHUTEIBLHOTO Mpolecca

Peienue usmepuTebHOM 321241
1. Cusitue oTcueTHBIX 3HAYeHUM noka3zanuii CU.

OOBEKT CBA3U

N3mepsiembie
rapameTpsl

OTtCcueTHBIE 3HAYECHUS
noka3zanuiit CU

CoenuHuTENbHAA
LIETTH

PanmouyacToTHBII
uzep

IIpenoxpanureins

2. Onpenenenne 3HaYeHUi U3MepsieMbIX IapaMeTPOB

CoenuHuTEILHAS [IETH

PanunouacroTHeiit dpunep

[Ipenoxpanurens

3. BI)IBO}II)I O MPUTIOAHOCTH K IKCILTYaTalluH

CoenuuurenbHad LENb

PanuouacroTHeiit dhunep

[Ipenoxpanurens



66

HN3mepuresibHasn
OnpenesieHue CONPOTUBJICHUI 3JIEMEHTOB

CxeMa pe3uCcTHUBHOM HN3mepsieMble mapaMeTpbl
MaTpPHIbI

Cxema

Pemenne usmMepuTe/IbHOM 327244

t°C P 0]

OTcueTHbIE 3HaYCHUS BIUSIOMUX (aKTOPOB:

t°C P [0)

N3mepeHHbIe 3HAYEHUS BIUSIONUX (PaKTOPOB:

Y ci10BUS U3MEPEHHI

Tadauna oTcYeTHLIX 3HAYCHU N

CHu
Tpenens OtcyeTHbIe 3HaYCHUsI (OCHOBHbIE, JOTIOHUTEIIbHBIC)

WU3MEPEHUU

R1 R2 R3 R4 RS




3agada Ne 4
PEe3UCTUBHO MATPUIIBI

Cxema yj1ekTpuyeckasi yHKIMOHAIbHAS
U3MEPHUTEILHOIO Npolecca

coeqUHEeHUuM

Homep MmaTpuubl

O0paboTka pe3yJbTaTOB U3MEpPEHUil

67

Brioop CH

JIEMEHTBHI

CHu RX A om A dn
MaTpHUIbI

As

o %

IIpencrasi.
pe3yabTaT

MHuTepnperar.
W3MEpPEHUI

R1
R2
R3
R4
RS

R1
R2
R3
R4
RS

R1
R2
R3
R4
RS




R1

R2

R3

R4

RS

JIucerT oTueTHOCTH

Hauoosee nocroBepHbie pe3yJibTAThI

68



JIABOPATOPHAS PABOTA Ne 5

Tema pabOTHI

Ileau paboTHL:

N3MepuTenbHEIE 3aJ1a4N:

TexHuyeckoe o0ecIieueHue:

MadopmalimoHHoe 00eCcIieueHue:

69



HN3mepureabnas 3agaua Ne 1

70

Tun ncroynnka N3mepsemblii CxeMa snexTpuueckas
napameTp (GyHKIIMOHATbHAS
U3MEPUTEIBHOTO ITpoIiecca

Bri6op CU1

CxeMbl coeIMHEHn I

1. V, A, Q, kQ 2. 3.

i/ 1] 4353
= pexXuM
- /I\ «V»
*
Penienne n3aMepuTeNnbHON 331241
t°C P [0)
OTcueTHbIE 3HaYEHUS BIUSIOMUX (aKTOPOB:
t°C P [0)

N3mepeHHbIe 3HAYCHUS BIUSIONUX (PaKTOPOB:

YcnoBus n3aMEpeHui

Pe3ynbraThl n3MepeHuii
CH OrcueTHbIe U o R o Qo
3HAYEHUS X Aon A;[r[ AZ 62 0 BX SMCT 0 %

[IpencrasisgeMbli HNnTepnperanus
pe3ysbTar IIPEACTABIISAEMOTO

pe3yJbTara
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HN3mepuresbHan 3agaua Ne 2

Tun ucrounnka HoMuHaNbHOE 3HaYCHHUE Cxema ayieKTpudecKas
HANpPsHKEHUS U €ro byHKIMOHATBHAS
JIOITyCTUMBIN UHTEPBAJ MU3MEPUTEIBHOTO
mpoiiecca
Hcnons3yembie CU ................ Ul g

CxeMEBI coeTMHEHU I

1. 2. 3.

Pemienue namepurenbHON 3a1auun

t°C P 0]

OTcueTHbIE 3HaYCHUS BIUSIOMUX (aKTOPOB:

t°C P [0)

N3mepeHHbIe 3HAYEHUS BIUSIIONUX (PAKTOPOB:

Y ci10BUS U3MEpPEHNI

Pe3ynprarsl uamepeHuii

OtcueTHbIE )
0 0 o6m
CHu SHAYCHHS UX Aon A;[r[ As 62 Yo RBX 6MeT % %
IIpencrasisieMbli Nutepnperanus
pe3yJibTaT IIPEICTABIAEMOTO

pe3yJbTara
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HN3mepuresbHas
Cxema syieKTpriecKast N3mepsiemblie
byHKIIHOHATBHAS BEJIMYUHBI
MU3MEPUTEIBHOTO TMpoIlecca
Cxembl
1. U3mepenue | 2. Uzmepenne Uriyx
1. U3mepenue | 2. Uzmepenne Uriy
Tabnuia OTCYETHBIX 3HAUCHU
1 mapa 2 mapa l mapa R...= 2mapa R...=
cu R/R = R /R = R...= R...=

I1 I> Ur... Ur... Ur... Ur




3agaya Ne 3
Br16op map pe3uctopos

1.

X0 0

no
0 0

1«
2%

1«
2%

Il
oax RX

YcnoBus HN3MCPCHUA

Bri6op CU

73

COEIMHECHUHN
3. M3mepenne Ugox
3. M3mepenne Ugox
Tabnua 00pabOTKH pe3yJbTaTOB U3MEPEHUN
Cn CH
e | | Ao | B | Ax | 8% | SO A | A | s | 6%
l1
1 Ukr...
Ukr...
2
2 Ukr...
Ur...
Cn
ITapa |u3mep.| uzmep. Ao A As 5%
BCII. 3Hay.
l1
1 Ur...
Uk...
2
2 Uk...
Ur...




74

NsmepurenbHas
B CoOOTBETCTBYIOIINE
WIUH
e 4 BEJINYMHBI, U3MEPECHHBIC Aon 3HavyeHue
u3Mepsiemas .
P MPSIMBIM METOJIOM buznueckoit
KOCBEHHBIM
BEJIMYMHBI
METOIOM

N3mepenne nornomaemon

N3smepenne paccenBaemon

[Tone nnst pacuera



3agada Ne 4

75

OHGHKa IOrp€IIHOCTU KOCBECHHOI'O METOAa

1o [IpencraBnsiemblid dusuueckas
ECCUMHUCTUYECKOU CpeaHEKBapaTU- pe3yibTaT TpaKToBKa
MOJIEITH YeCKOH MOJEIIH
MOIIHOCTH
MOIITHOCTH

MOTPEIIHOCTEU



JIucerT oTueTHOCTH

76



JIABOPATOPHAS PABOTA Ne 6

Tema 3augaTusa

Ieap paboThI

N3MmepuTenbHEIE 3a1a4n

O0opynoBanue pabodero Mecra

MuadopmariimonHoe obecrieueHue

77
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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 (HAaKTOPOB: ve P P
0
HSMepeHHBIC 3HAYCHUA BIIMAIOIIUX (i)ElKTOpOBI ve P ¢

Y cnoBus n3MepeHui

N3mepsiembrit
rnapameTp

CHnu

Cxema coeIuHEHUH
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3agadya Nel

3Ha4YeHUS MTApaMETPOB
1. Tlo 3amanuro:

Fu = ; Uck =

3. OxnpgaeMble 3HAUECHUSA

Fua= + I'n
Uck = + B
Um = + B
T= + c

(DYHKHI/IOH&TIBHLIC CXCMbI

HN3MCPUTCIIBHOTO IMPOIECCCa

80

1. HaGmiogenust Gopmbl U H3MEpEHHS
Um, T, Fu.

2. U3mepenus Uck

Otcuérnbie | M3mepennoe
3HAUYECHUS 3Ha4YCHHE
cn rnapaMmeTrpa

Son
6 iti

Aon

Aﬂn

As

[Ipencrasnsie-Mpli
pe3ynbTaT
U3MEPEHUIN




HN3mepuresbHas

MyabTuBuOpaTop Ocum/L10rpaMMbl CUTHAJI0B
Cxema rJiekTpruecKas Ha BbIX0/aX
NPUHIUIHAIbHAS
Cxema yjieKTpu4ecKas BCH v HCTOYHUK MUTAHUA

(pyHKkuuOHAJBbHAA HIpoLecca

U3MepeHui

N3mepsiemblii CHu OTtcuéTHble 3HaUYEHUs N3mepenHoe 3HaueHMe
rapameTp napaMeTpa CUrHaja




3agaua No2

N3mepsiemble mapamMeTpbl

O:xumaeMble 3HAYECHUA

H3MEPHAEMDBIX BCJIUINH

82

CxeMa coequHeHU M

Oon
SHH

Aon

A;m

As

[IpencrapisieMblit
pe3ynbTaT

WNutepnperanus
pe3ynbTaTa




JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne /7

Tema 3augaTusa

emnu 3auaTus

PaccmaTtpuBaembie BOIIPOCHI

Texanueckoe obecrieueHme

MuadopmarimonHoe obecrieueHue

84
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Cxema INEKTPHUIECCKas HSMepﬂeMble

leI/IHllI/IlII/IaJIbHaﬂ HﬁHpﬂ)KeHl/lﬂ U TOKHA
VD1 U=-9B Ur1, Urz2, Urs, Urs
> 91107 Uk, Us, Ugs
Iko, Ik
R1 R3 T6
4 C2
I3 | I5 IF r11
C1
|- VTl I'7

2

URZ

Puc. 2



114353
«P mA»

Maker YHY
Cxema coeIMHEHUM

>F.
>E.

r41s

9

b5-47

I'8
M830B <<= <> PB7-32
P «-V» _<% Q>_ P «-V»
Urt I3 T9 U TI'12 T6
Urs T2 I3 Uy T'12 TI7
Urs T6 19 Uy I'7 I3
Urs T'12 T'7
HN3MepeHnsi NOCTOSHHBIX HANIPSKEHUN
Tabmuma 1
PB7-32 M&30B
[lapametp OrcueTHbIe Pesynbrar OrcueTHble Pesynbrar
3HAYCHUA I/ISMepeHI/Iﬁ 3HAYCHUA I/I3MepeHHﬁ
Ui
Ik
Uz
Ik
Us
Ik
U
Ik
Uxo
Ik
Us
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HN3mepuresibHasn
HUccaenoBanue AX
®opmbl npeacraBjieHus AX 4eTbIPeXmoJaCHUKA

1. MaTemaTnuyeckue

1.1. a[aB] = Pusx - Pumx = @ (Punx ) | F = CONSE
1.2. a[Hn] = puex - Pussx = @ (Puex ) | F = cONst
ecmma<0,10S =3

2. I'padpuyeckue
2.1. S=¢ (pusx ) [0B] 2.2. S=¢ (pusx ) [Hm]

3. Pacuer MOrpe€IIHOCTH U3MEPCHUA
U Uusm + AZex

A
+Ap[05]=20lg 2w T Bsax _og1q Yum _ g Vs FAsax _ 51 Yuan
0,775 0,775 U, U,. —Ag,.
A
+ Apng [Hn]: |g Uu3M T Aypx _ |g Uu3M :
U usm U usm AZ@x
A
+ Apngbzx [()B] — 20|g Uu3M T Axeox 20|g Uu3M :
Uu3M usm ~ S Xebix
U, . +A U
iAp [Hn]: |g usm Teblx _ |g usm :
oo U usm U usm AZgblx

O = i\/(Apng )2 + (Apm;blx )2

4. TIpeacraBiisieMble Pe3yabTATHI
S = (Susw to)[nb ]
S = (Sisw +o)[Hm |



3aqa4a 2
o0bekTa cBs3u (YHY)
Cxema 1ekTprnueckasi QyHKIUNOHAJIbHASA
U3MEPHUTEIBLHOT0 MpoLecca

NI'HY CH YHY Y90
G
. —le000 > | O
A
OB B
F = const = 1000 I'g 2
Ug.x — var LS I L
cu

WNI'HY -13-112; 9B - PB7-32; UIT B5-47; Y20 —-C1-96

CxeMa coequHeHU M

Ocuernsblie 3Havenust CH Bausiromux gpaxkropos
t° P [0)
3HaueHnus BaAUsIOUX pakTopos t° = P= Q=

YciaoBust usmepeHust

88



89

HN3mepuresbHas
(Ipo0oKEeHHE)
Tabanna pe3yjJbTaTOB M3MEPEHUI
F=1000 I
Ne N3mepenusi Ha BXoje 00beKTA
OTT((:)I;e- OTCH. I/I3Mep Aon A;[n AZBX 6% pH BX pH BX Apr Apr
3Ha4. | 3Ha41. | [B] [B] [B] [ab] | [Hn] | [ab] | [Huo]
1
2
3
4
5
6
7
8
9
10
I'paduueckoe
pe3yJabTaToB

S = (Pusx ) [1B]
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3agaua 2

U MeTPOJIOrH4YecKoii 00padoTku AX

Tabnuna 3
11
H3Mepennsi Ha BbIX0/e 00beKTa pencrabisieMble
PE3yIbTATHI
oTCcY. [A3Mep.| Aon A ASprix 5% Pusex | Puseix ApBMx ApBMX S S
sHad. [3Ha4. | [B] | [B] | [B] [2B] | [Ho] | [aB]| [Hu] | [aB] [Hu]

npeacTaBjIeHne
HCCIe10BaAHNA

S =@ (pusx ) [Hr]
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HN3mepuresibHasn
HUccaenoBanue AUX
®opmbl npeacTaBieHus AX 4eThIPeXIOJCHUKA

1. MaremaTndeckne
11. a [HE] = Puex " Pussx — @ (pH BX ) | Pusx = const

12. a [HH] = Puex = Pusex — P (PH BX ) | Pusx = CONSt
ecmma<0,10S =3

5. I'padpuyeckue
21. S=¢(F)[nb] 2.2. S=¢ (F) [Hm]

6. Pacuer MOrpe€IIHOCTH U3MEPCHUA
U Uusm + AZex

A
+Ap[05]=20lg 2w T Bsax _og1q Yum _ g Vs FAsax _ 51 Yuan
0,775 0,775 U, U,. —Ag,.
A
+ Apng [Hn]: |g Uu3M T Aypx _ |g Uu3M :
U usm U usm AZ@x
A
+ Apngbzx [()B] — 20|g Uu3M T Axeox 20|g Uu3M :
Uu3M usm ~ S Xebix
U, . +A U
iAp [Hn]: |g usm Teblx _ |g usm :
oo U usm U usm AZgblx

O = i\/(Apng )2 + (Apm;blx )2

7. TpeacraBjisieMble Pe3yJIbTaThl
S = (Susu to)[nb ]
S = (Sisw +o)[Hm |



3agada 3
o0bekTa cBs3u (YHY)
Cxema 1ekTprnueckasi QyHKIUNOHAJIbHASA
U3MEPHUTEIBLHOT0 MpoLecca

NI'HY CH YHY Y920
G
. —le000 > | O
A
F = const = 1000 I'g OB oB
Ug.x — var LS I L
cu

WNI'HY -13-112; 9B - PB7-32; UIT B5-47; Y20 —-C1-96

CxeMa coequHeHU M

Ocuernsblie 3Hayenust CH Bausiromux Gpaxkropos
t° P [0)
3HaueHnus BaAUsIOUX pakTopos t° = P= Q=

YciaoBust usmepeHust
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Pusx [HI] =
Pxex [I[B] =

|const

93

HN3mepuresbHas

(Ipo0oKEeHHE)
Tabanua pe3yjbTaTOB U3MEPEHUH
| Fe {0,3-20} x['

N =

10

Ne
oTcye-
TOB

F
kg

N3mepenus Ha BBIXOJIE O0OBEKTA

OTCH.
3Hay.

u3mep.
3HaY.

Aon
[B]

A
[B]

AZBLIX
[B]

3%

Pa Beix

[1b]

Pa Beix

[Hr]

Amex
[1b]

ApBHx
[Hr]

10

0,3

20

S=¢ (F) [nb]

I'pa¢mueckoe
pe3yJIbTaTOB




3agada 3

U MeTPOJIOrn4YecKoii o0padorkn AYX

Taomuna 4

IIpencraBnsemblie

pe3yJbTaThl

S = (Sww to)[ab |

S = (Susw to)[Hr]

NNpeacTaBJCcHUEC
HCCJIeJ0BaAaHUA

S =¢ (F) [Hn]
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JIucerT oTueTHOCTH

95
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Jlutepartypa

1. MeTposiorusi ¥ SIAEKTPOPATUOUIMEPEHUSI B TEICKOMMYHHUKAIIMOHHBIX
cuctemax. Yueobnoe nocooue / Iloxg obmeit penaknuern b.H. Tuxonosa. — 2-¢
u3 ., crepeotun. — M.: I'opsiuas muaus-Tenexom, 2012. — 360 ¢

2. Metponorus u paauousmepenus. Ilox pemakumeit Hedemora B.I.
Vuyeonuk 11t BY3o0s. M. «Bricimas mikosay, 2006 T.

3. Metposnorus, craHgapTu3anus U cepTuduKaius: y9eOHUK ISl CTYIL.
BbIciI. yueO. 3aBeneHuit / b.S1.ABnees, B.B.Anekcee, E.M.AHTOHIOK U JIp.; TTOJ
pen. B.B.AnekceeBa. — 2-¢ uzn., crep. — M.: U3gaTenbckuii ieHTp “Axanemus”,
2008. — 384 c.

4. Metponorus, CTaHJapTU3aLus, cepTuuKanus 151
ANIEKTPOU3MEpPUTENbHASE ~ TeXHHUKa:  YueObHoe  mocobdue / K. K.Kuwm,
I"'H.Anucumos, B.JO.bap6aposuu, b.A.JIlutBunoBuy. — CII6.:ITutep, 2008. —
368 c.



97

Conep:xkanue
AHHOTAUA 2
. Opranuzanus NpoBeAeHNs] METPOJOTHYECKOr0 MPAKTUKYMAa
1.1.1lenm u 321241 METPOJIOTHIECKOTO MPAKTUKyMa
1.2.06m1ue npaBuiia paboThl B 1a0OpaTopuu

3
4
1.3.AaropuT™ perieHnst 3MEPUTEIIbHBIX 3aJ1a4 5
1.4.Pa3paboTKa CXeMbI COEIUHEHUI 6

1

1.5.1ToaroTroBKa K pelIeHuI0 U3MEPUTENBHBIX 3a7a4 2
1.6.ITopsiTOK BHIMOTHEHUS MTPAKTUIECKUX U JTaOOPATOPHBIX padboT 12
1.7.00paboTka pe3yapTaTOB U3MEPEHUN 14
1.8.ITopsimok oopmiieHus: oTcueTa 15
1.9.VkazaHus no TexHuke 6€30MacHOCTU 16

Il. JlaGopaTopHble paGoThI METPOJIOTHYECKOT0 MPAKTHKYMA

JlaGoparopnas pa6ota Ne 1 Equnune! pusnueckux Beanuun cucremsl CU 18

JlabopaTtopHas pabota Ne 2 OmnpeziesnieHrie HHCTPYMEHTAIbHBIX
MOTPEIIHOCTe  aHAJOTOBBIX M IHU(POBBIX
CPEJICTB U3MEPEHUI 19

JlabGopaTtopHas pabota Ne 3 CunTbIBaHHE OTCUCTHBIX 3HAYCHHH MMOKa3aHUN
CpencTB  W3MepeHWid W (popMuUpOBaHHE

pe3yJbTaTOB U3MEPEHUI 20
JlaGoparopHas pabota Ned HM3mepeHue cOMpOTUBICHUN LIETIEH U 3JIEMEHTOB
TEXHHKH CBS3U 21

JlaGoparopHas pabota Ne 5 M3mepeHus: TOKOB U HaMpsHDKEHUM, MOTJIOMIEHHON
U PACCESTHHOM MOIIHOCTH B OOBEKTaX TEXHUKH

CBSI3H 24
JlabopaTtopHas pabota Ne 6 HaGnronenue ¢hopmbl U m3MepeHne napameTpoB
UH(OPMAITMOHHBIX CUTHAJIOB 27

JlabopaTtopnas pabota Ne 7 Habnrogenue ¢popMbl 1 M13MepeHUE apaMeTpoB
(GYHKIIMOHATBHBIX Y3JIOB aIapaTyphl CBS3H

(YHY) 30

I1l. dopmbl oTHUeTHOCTH 35
JlaGoparopnas padota Ne 1 35
JlaGoparopHas padota Ne 2 47
JlaGoparopnas pa6ota Ne 3 57
JlaGoparopHas pabota Ne 4 63

Jlaboparopnas pabota Ne 5 69



JlabopaTtopHas pabota Ne 6
JlaGoparopnas padota Ne 7

Jlurepartypa
Conep:xanue
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