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I OPTAHU3AIIUA U ITPOBEAEHUE METPOJIOI'MYECKOI'O
IHNPAKTUKYMA

1.1 Lenn n 3axa4n METPOITOTUYECKOTO MTPAKTUKYMA

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

OcHoBHas 11eTb TPAKTUKYMA — HAYYUTh:

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

2) BbIOMpaTh ~ THIIBI  YKa3aHHBIX  W3MEPHUTEIBHBIX  NPUOOPOB,
YIOBJIETBOPSIOIIME TPEOOBAHUSAM KOHKPETHOM U3MEPUTEIILHOMN 3a]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 pabOThl MpU MPOBEAEHUM JaOOPATOPHBIX padoT Mo
crenuaibHbIM JUCUUIUIMHAM B Tpolecce Bcero uukina odoydenuss B BY3e. B
COOTBETCTBHUH C MPOTPaMMOI MPAKTUKYM IPEIyCMaTPUBAET:

a) BBIMOJIHEHWE  WHIUBUAYATbHO  KKIBIM  0O0y4aeMmMbIM  psija
NPAaKTHUYECKUX paboT, HAMpaBICHHBIX Ha M3yUYeHHUE €IUHUI] (PUINIECKUX
BEJIMYMH, YCTPOWCTBA, OPTaHOB YIPABJICHUS M OTCUETa CPEACTB H3MEpEHUl,
METPOJIOTHUECKUX  XapaKTEPUCTUK CPEACTB  HM3MEpEeHul, oO0paboTKu WU
(dbopMupOBaHUS PE3yIbTATOB U3MEPEHUH;

0) TpOBENEHHE CaMOCTOSTEIIBHO JIA0OPATOPHBIX pPabOT CTPYKTYpHO H
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 0a30BbIe KOHTPOJIbHBIE BOITPOCHI.

MeTponornueckuii  TPAKTUKyM  MPOBOJUTCS  TOJ  PYKOBOJCTBOM
npernojasarenss B Jabopatopuu. EMy  OKa3bpIBalOT MOMOIIb  WHXKEHEP
nabopaTopud U J1a0OpAaHTBL.  3aHATUS  METOJUYECKH  O0ECreYrBarOTCS
U3MEPUTEIbHBIMH MPUOOPAMH, MAaKeTaMH, TNTAKaTaMH, CIIPABOYHUKAMHY U



MHCTPYKIHSIMH o HCTOJIb30BaHHIO puOOpPOB, METOJANYECKUMHU
PEKOMEHIAIMSAMMU T10 TPOBEICHUIO BCEX BUIOB 3aHSTUU.

[Io OKOHYaHHMIO METPOJOTHYECKOTO MPAKTHUKYMA y KaXAOTO CTYAECHTa
dbopMHpYETCST OTOPHBIN KOHCHEKT IO METPOJIOTUH, KOTOPBIA SIBISICTCS OCHOBOU
JUIsL JaJIbHEMIIEro COBEPIIEHCTBOBAHMSI HABBIKOB B O0OJIACTH METPOJIOTHH H
METPOJIOTUYECKOT0 00eCIeUeH I IKCIUTyaTallul CPEICTB CBSI3H.

1.2 O6mue npaBuia paboTsl B 1ab0paTOpun

[Tpu paboTte B 1a0OPATOPUU CTYAEHTHI JOKHBIL:

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

2) HeykoCHUTENBHO BBIMOJHATH TPEOOBAHUS WHXKEHEPHO-TEXHUICCKOTO
COCTaBa JIabOpaTOPHH.

3) Hawamo mro0bIXx BHIOB pabOT HA4YMHATH C MPHEMa HCXOJHOTO
COCTOSIHHSI KOMIIJIEKCa TEXHHUECKHUX CPEJCTB Ha pabodeM MecTe U 3aKaHYHBATh
IpPUBEICHNEM KOMILUIEKCA TEXHUUECKUX CPEACTB B HCXOTHOE COCTOSHUE.

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  IMOAKIIOUYEHBI CTPOro B
COOTBETCTBHUHM CO CXEMOW COEIMHEHUS H3MEPHUTENIbHbIX MPUOOPOB COTJIACHO
JaHHOW M3MEPUTENHbHOW 3aj]aud, a OpPraHbl YIPaBICHUS U MHAWKALMU JOJKHBI
OBITh yCTAaHOBJCHBI B HYXHOE TOJOXEHHE COIVIACHO WHCTPYKIUH TIO
OKCIUTyaTallil, TpPH JTOM, €CITM MaKCHUMallbHOE 3HAY€HHE H3MEPSEMOTO
nmapaMeTrpa XoTs Obl NPUONM3UTENHFHO HEU3BECTHO, TO MPEIBAPUTEIHHO
BBIOMPAIOT IIKATy ¢ MAKCUMAJIbHBIM MIPEIETIOM N3MEPEHUS;

0) mpu BKJIIOYEHWHM B CXEMY HU3MEpPEHHUH NpUOOpa MOCTOSHHOIO TOKa
HEOOXOMMO CJIEIUTH 3a TOJMSIPHOCTHIO BKIIIOUCHUS;

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

5) Bce omepanud C HM3MEPUTEILHBIMH MPUOOpPaMU  HEOOXOIUMO
IPOBOANUTH AKKYpaTHO MpH OepekHOM OTHoLIeHUM K mpubopam. Ilonoxenue
npubopa Ha pabodyeM MecTe JODKHO OBITh TOJBKO TAaKOE, KAKOE OMPEETICHO
TEXHUYECKOU TOKYMEHTALUEH.

[Tpu M3ydeHNn WHCTPYKIUHU TIO DKCIUTyaTalluy MpUOopa HYKHO 0Opariarh
0cob0oe BHUMaHWE Ha yKa3aHUs, HapyIIeHHEe KOTOPBIX BBI3BIBAET BHIXO MpUOOpa
U3 CTpOos. OTH YyKa3aHUS HEOOXOJMMO 3amucarh B pPabouyr TEeTpaab IIo
METPOJIOTHYECKOMY MTPAKTUKYMY.

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




[Ipy pemieHnn U3MEPUTENBHBIX 33a4 MOT'YT BO3HUKHYTHb HEIIOHSTHBIC SIBJICHUS
U3-32 HEUCHPABHOCTU H3MEPHUTEIBHOIO NpHOOpa, HEHCIPAaBHOW KOMMYTallUU
AJIEMEHTOB MPHU COCTABJICHUM HW3MEPUTEIBHOIO KaHAJlA WM HENPaBUIIBHBIX
JNEUCTBUN omeparopa. B Takux ciaydasx HEOOXOOUMO MpEKpaTuTh padoTy u
BBISICHUTH NPUYMHY, @ B TPYIHBIX CIydasx — OOpaTUThCA K MPENOAaBaTEIIO,
UH)XEHEpY J1a00paToOpuu WIH 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  aJIIOPUTMOM  PELICHUS
U3MEPUTENIbHBIX 3aJ1a4 U MOATOTaBIMBAIOT 00yYaeMbIX K KBATU(DHUIIMPOBAHHOMY
PELIEHUIO DKCIUTYaTallMOHHBIX U HAYYHBIX U3MEPUTENBHBIX 3a7a4.

1.3 ANropuT™M pelIeHHs U3MEPUTENBHBIX 3a1a4

W3mepuTenbHag 3ajlaya — 3TO 3a7ada, 3aKJIIOYAIOMIascs B ONpPEIeTICHUU
3HaYeHUN (U3UYECKUX BEJIUYMH C TPeOyeMOW TOYHOCTBHIO B JJAHHBIX YCIIOBUSIX
U3MEpPECHUM.

AJTOpPUTM BKIIIOYAET B c€0s1 CICAYIONINE ATAIIBI:

1) TloaroToBKa K M3MEPCHHSIM.

2) IlpoBeneHue M3MEpEHHI.

3) O0paboTKa pe3yabTaTOB H3MEPEHUI.

OTH 3Tanbl PEKOMEHAYETCS BBIIOJIHSATH B CIEIYIOLIEM MOPSJIKE:

1.1 Vsichenue cyTH U3MEPHUTEIBHOM 3a/layd, aHaJIW3 AalpUOPHOU
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 XapaKTePUCTUK M, Ha ITOM OCHOBE, IBPUCTUUYECKUU CHHTE3
CXEMBI AIEKTPUUECKON (PYHKITMOHAIBHON N3MEPUTEITLHOTO TIpolecca.

1.3 BsiGop mpuHIMNA U3MEPEHHs, METO/Ja U3MEPEHUS U BHUIA CPEIICTB
U3MEpPEHUM.

1.4 OmnpeneneHue HOMEHKJIATYpPbl CPEIACTB HM3MEPEHHUIN ISl pPEIICHUS
WU3MEPUTEIBHOMN 33/1a4d U PEKUMOB UX IPUMEHEHUSI.

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

1.6 OmpeneneHue BeIUYUHBI 0KUIAEMOM METOJUYECKOU MOTPEIIHOCTU U
NPUHATHS ~ pElIeHUs Ha TMPOBEICHHE U3MEPEHUNW 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 U3MEPUTEIBHOU 3a1a4€ei.




2.1 CuyurpiBaHue OTCYETHBIX 3HaueHWi 1mokazanuii CU Bimsrommx
BEJIUYHH.

2.2 YcraHOBKa ONTHUMAIBHBIX pabounmx pexumoB CU  m3MepseMbix
(bu3nYECKUX BETUYHH.

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

2.4 Tlpomepka PaBUJILHOCTU CHSTHSA OTCUETHBIX 3HAYCHUH U
yCTpaHeHHEe rpyObIX OMOOK U MPOMAaXOB.

2.5 IlpuBenenne CH B UCXOIHOE COCTOSTHUE.

3.1 OmpeneneHue YUCIOBBIX 3HAYCHUN BIMAIONIMX BEIMYMH W BHUAA
00J1aCTH YCIOBUN U3MEPEHUM.

3.2 OrmpeneneHue 3HAUYCHUW H3MEPSIEMBIX BEJIMYMH 1O JaHHBIM
OTCYETHBIX 3HaUeHu nokazanui CH.

3.3 Omnpenenenne w  OOOCHOBaHWE BHUIAOB H  COCTaBJISIOIINX
MOTPEIIHOCTEH, YYUTHIBAEMBIX B JAHHOM W3MEPHUTEIIEHOM SKCIIEPUMEHTE.

3.4 OmnpeneneHre YUCICHHBIX 3HAYECHWUN aOCOTIOTHON M OTHOCHUTEIHHOM

pEAEIbHO JIOITyCTUMBIX MOTPEIIHOCTEN CpPEACTB U3MEpPEHUN
(MHCTpYMEHTAIBHBIX TOTPEITHOCTEN ).
3.5 Omnpenenenue BEJINYUHBI OTHOCHUTEIIbHOM METOUYECKON

MOTPENTHOCTU U3MEPEHHUSI.

3.6 Omnpenenenne cyMMapHOW OTHOCHUTEIHHOW MOTPEIIHOCTH U3MEPEHUS
Y OIICHKA KaueCTBa U3MEPEHHUSI.

3.7 Ilpm Tpu3HAHWUM W3MEPEHUS KAYCCTBEHHBIM TMPHUCTYMHUTh K
GbOpMHpPOBaHHUIO pe3yJibTaTa W3MEPCHHsI 1O YCTaHOBJICHHOW (opme; B
MPOTUBHOM CJIy4ae, MPUCTYNUTh K YCTAHOBIICHUIO NPHYUH HEIOMyCTHMOU
MOTPENTHOCTH, €€ YCTPAHEHUIO W TIOBTOPHOMY PEIISHUIO H3MEPUTEIIBHON 3a/1a4H.

3.8 Omnpenenenue a0COTIOTHOM BEITUYHHBI CUCTEMaTHICCKOMN
MOTPENTHOCTH 1 UCKITIOUCHHE €€ BIIMSHUS Ha PE3yIbTaT H3MEPEHUS.

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

3.10 Ananu3z u ¢dusmveckas HHTEpPIpETaIus pe3yIbTaTOB H3MEPEHUI
(ompeneneHne JOBEPUTEIBHBIX WHTEPBAJIOB pE3YyIbTATOB W3MEPECHHUA TIpU
3aJIaHHBIX JIOBEPUTEIBHBIX BEPOSITHOCTSX ).

1.4 Pa3zpaboTka cCXeMbI COeTMHEHUN

OcHOBOI#1 1151 COOPKU CXEMBI U3MEPEHU SBIsIeTCS pa3paboTaHHas Ha 0ase
CXEMbl D3JIEKTPUYECKON (DPYHKIIMOHAILHOM HM3MEPUTENIbHOIO Mpolecca u
MPaBWIBHOTO BBIOOpa CPEICTB M3MEpPEHUM ¢ TpeOyeMbIMU ISl OOecreueHus
HEOOXOAMMOW TOYHOCTH H3MEPEHHM METPOJOrHYECKUMU XapaKTEePUCTHUKAMU
cxema coeQuHeHul.




Cxema COEIMHEHUI oOecreunBaer HOJIyYECHHE TpeOyeMoro
U3MEPUTEIIFHOTO  KaHaja JJId  OJIHO3HAYHOTO  MPOXOXKJIECHHS  CUTHaIa
U3MEpPUTENbHON WHPOpMalMd OT O00BEeKTa U3MEPEHHH K HCIOIb3yEeMOMY
CPEICTBY U3MEPEHUIL.

Pa3paboTka cXeMbl COEAMHEHHUN SBISETCS 00S3aTEJIbHBIM  3TalloM
HOJIFOTOBKUA K MU3MEPEHUSIM, 00€CIeUNBaAOIINM 0€30IHMO00UHYI0 COOPKY CXEMBI
U3MEPEHU W  NpPeJOTBpAlIAlOIIMM  BO3MOXKHBIE IOBPEXKJEHUS  OOBEKTa
U3MEPEHUS] U U3MEPUTENBbHBIX MPUOOPOB NpPHU HENPAaBWIBHOM IMOJaye HAa HUX
HANPsDKEHUS TUTAHUS U CUTHAJIOB U3MEPUTENBHON MH(POPMAIUH.

[Ipu pa3paborke u rpaduueckoM TMOCTPOCHUH CXEMbl HU3MEPEHHI
UCIIONB3YIOTCSL  yclaoBHO-Tpaduyeckue obOo3HadueHus (YI'O) mpubopa B Buje
KBaJpaTa WM NPSIMOYTIOJIbHHKA, Ha KOTOPOM H300paKaIOTCS  YCIOBHO-
rpaguueckue 0003HAUYEHUS YCTPOUCTB MOACOECINHEHHUS.

B VI'O BnuceiBaercsi OykBeHHO-IIM(PpoBOe 0003HAUECHHE CPENICTBA
U3MEPEHUM U, €CIIM MPUOOP KOMOMHUPOBAHHBIA UM YHUBEPCAIIbHBIHN, €r0 peKUM
paboThl, MpU KOTOPOM oOecleunBaeTca H3MepeHue TpedyeMon (unyeckoi
BEJIMYMHBI.

YcTpoiicTBa OAKIIOYEHUS CPEICTB U3MEPEHUI MOTYT OBITh TPEX THUIIOB:

- CUMMETpPUYHBIE,

- HECUMMETpPUYHBIE,

— KOaKCHaJbHbIE.

HecnMmMmeTpruHblie yCTpOKCTBA MOAKIOUYEHNS HMEIOT JIBa THE3/1A:

— OJIMH — JJIs OJIa4Ml CUTHAJIa U3MEPUTENbHON nH(popManuy;

— BTOpPONl — OOIIMI, HEOOXOAUMBIA JiIsi MOJKJIIOYEHUS OOpaTHOIO
MPOBOJIHUKA COETUHUTENBHON Lieni. OH 00BIYHO 0003HAYaeTCd 3HAaKOM *.

CumMeTpuyHBIE  YCTPOMCTBA TOJKIIOYEHWUS HMEIOT JBa  BXOJa4,
CUMMETPHUYHBIE B JJIEKTPUUECKOM OTHOIIEHUH. [Ipr KoakcHalibHOM yCTpOMCTBE
NOAKIIOYEHUS] Ha M3MEPUTENbHBIX NPUOOpax yCTaHABIMBAETCS KOAKCUAJIbHBIN
pazbem  «PO3ETKA», wmMeromuid BHYTPEHHEE THE3I0 I NOAKIIOUYCHHS
CUTHAJIbHOIO MPOBOJHMKA M BHEIIHUA LMIUHAPUYECKUN Kopmyc uis
HOJIKJIFOUEHUS] 00paTHOTO MPOBOIHUKA.

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

— CHMMETpPUYHBIE U3MEPUTEIIbHBIE Ka0enu;

— CHMMETpPUYHBIE U3MEPUTEIIbHBIE TTaphI;

— KOaKcuaJbHbIEC U3MEPUTEIIbHBIC KaOeu;

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

CuMMeTpHyHbIe U3MEpUTENIbHbIE Ka0enu u CUMMETPUYHbBIE
U3MEpUTEIbHBIE Mapbl UMEIOT B CBOE OCHOBE CUMMETPUYHBIE B DJIEKTPUUECKOM
OTHOUIEHUU (3KPAHUPOBAHHBIE WJIM HET) 3JIEKTPUUYECKHUE MPOBOJTHUKYU — SKUJIIBI.



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

K xoHIam xuji mpunaumBaroTCsl yCTpOWCTBA ISl TIOAKIIOUCHUS! K THE3/IaM
CPEACTB U3MEPEHUN — IITEKEPHL.

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

a) 0OpaTHBIM MPOBOJHUK WM €70 OKOHYAHHE MUMEET M3OJSIUI0 YEPHOTO
L[BETA;

0) OKOHYaHHE OOpaTHOIO MPOBOJAHUKA OOJIee JUTMHHOE, YEM MPSIMOTO;

B) KOpIYC IITEKepa UMEET YEPHBIN I[BET;

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

KoakcnanbHblii M3MEPUTENBHBIN Ka0elnb COJAEPKUT HECHUMMETPUUYHYIO
ANEKTPUYECKYIO TIapy, BHYTPEHHUN MPOBOJHUK KOTOPOU SIBISIETCSI CUTHAIBHBIM,
a BHEIIHUW, PACHOJIOKEHHBIA MO OKPYKHOCTU BHYTPEHHErO M M30JUPOBAHHBIN
OT HEro, ABysieTcsi 00paTHbIM. OH TaKXe BBITIOJHSIET POJb JIECKTPOMArHUTHOTO
SKpaHa [l BHYTPEHHETO CUTHAIBLHOTO IMTPOBOAHUKA.

K koHIaM KOaKCHaJIbHOTO M3MEPUTEIBHOTO Kalemnsi MPUIauBaIOTCs
KOAaKCHallbHble pa3bembl, HasbiBaeMble «BUJIKA». Illtekep KoakcHaIbHOM
BWIKU TPUMTAMBAETCS K BHYTPEHHEMY IIPOBOJHHUKY KaOeis, Kopmyc - K
BHEIIIHEMY.

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

IIpu pa3paboTke CXeM COEAMHEHUN PpPEKOMEHIYETCS HCXOOUTh W3
cnenyromux TpedoBanuii 'OCToB:

1. Cpencrtpa M3MEpEeHUH 0003HaYaI0TCA KBaJipaTamu W
npssMoyroipHukamu pazmepom 10 x 10 mm; 10 x 15 MM wm 15 x 20 mwm.
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)
0003HauYeHNE U3MEPSIEMOro MmapaMeTpa B BUE, YKa3aHHOM Ha mpudope.

3. Ha VYI'O cpenctBa wu3MepeHUs HW300paKarOTCs yCTpPOMCTBA
NOAKIIOYEHUS] — THe3[a WIM KOaKCHUaJbHbIE Pa3beMbl — PO3ETKHM M HAHOCHUTCS
0003HaueHUWE BXOJla B COOTBETCTBMM C OOO3HAYEHHEM HA MCIOJIb3yEeMOM
npuodope.

[Tpumepsr:

1. W3meputenbHash 3ajadya — OMNpPEACJICHUE BEJIMYMUHBI IOCTOSHHOTO
HaIpPsHKEHUST B KOHTPOJIBHBIX TOYKaX 00HEKTa CBS3H.

Jns mpoBeneHUs H3MEPEHUM PELIEHO UCIOJb30BaTh YHUBEPCAIbHBIN
AJEKTPOHHBIN BONbTMETp B7-58. OH mMmeeT KiIeMMbI B KOJUYECTBE YETHIPEX
HITYK, OJTHA U3 HUX 001I1asl.



JIist u3MepeHus HeOOXOAMMO HCITONIB30BaTh PEKUM pabOTHI mpubopa —
U3MEPEHHUE HANPSLKEHHS MOCTOSIHHOIO TOKa (0003HAUeHHE Ha MEepeKIrYaTelie
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 coenuHEHH, NpeaHA3HAYCHHON IS
nocjuenymoomeil cOOpKd CXeMbl U3MEPEHUH M TMPOBEACHUS H3MEPEHUil, MOKET
UMETb BUJI, IPECTaBICHHBIN Ha pUCyHKe 1.

Py €U

Py «U=»
u- *
A | |
N R
a) 0)
AN
B7-58 B7-58

Py «U=» P «U=»

>(-Y e
|

>U_:
3

Pucynox 1

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

2. Jlna nabmomenus (GopMbl CUTHala W W3MEPEHHUS €ro IMapaMeTpoB
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 MOXKET UMETh BUJ, IOKA3aHHBII Ha pUCYHKE 2.
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C1-96 C1-96 C1-96 C1-96

=R O NI\ E dﬁ v |

QEYI

[Ipu u3smepenuu mnapamerpoB AByx curHanoB YI'O mpubopa C1-96 Ha
CXEME COCUHEHUN MOKET UMETh BU/JI, TOKA3aHHBIN HA pUCYHKE 3.

a) 0) B) r)
C1-96 C1-96 C1-96 C1-96
Y2 Y2 | |
= s (D %! % Y2
/N
Pucynok 2
a) 6) B) r)
Pucynok 3
3. Cxema  COeIMHEHMM  peanu3yeT  CXeMy  DJIEKTPUYECKYIO
(YyHKUIHMOHAJIBHYIO U3MEPUTETBFHOTO MPOLECCa.

[Ipumep:

N3meputenbHas 3aj1aua — OnpeAesiCHUE CPeAHEKBAIPATUUECKOTO 3HAUCHUS
HampsHKeHUs Ha Beixoje | reneparopa '3-112.

Cxema onekTpuyeckas (yHKIIMOHAbHAS W3MEPUTEIHLHOTO Iporiecca
npeJicTaBjeHa Ha puc.3.

I3-112 B7-58

v

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

['3-112 wumeer 2 KOaKCHaJIbHBIX BBIXOJHBIX pazbeMa, 0003HAUCHHBIC
mudpamu [ u II, u npenycmarpuBaer NOAKIOYEHUE COIIACOBAHHOW HArpy3Ku C
IIOMOIIBIO KOAKCHAIIBHBIX Pa3bEMOB

Bxon B7-58 — HecuMMeTpUYHBINA, 3aJICUCTBYETCS MJIs PEIICHHUS JTaHHOM
WU3MEPUTEIBHOM 3a/1auu KIIeMMbl V~u *.

Jlist coenqunenust TpeOyeTcss KOMOMHUPOBAHHBIN U3MEPUTENIbHBIN KaOeb.

CxeMa coeTMHEHUI UIMEET BUJ, TIOKA3aHHBIM HA pPUCYHKE 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

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

KOAKCHaJIbHBIN pa3beM "BHIIKA" COINIACOBAHHOM HArpy3KH;
KOaKCHaIbHBINA pazbeM "po3eTka' coriacoBaHHON Harpy3KH;
KOaKCHaJIbHBIN pa3beM U3MEPUTEILHOI0 KOAKCHAIBHOTO Kabes;
JBYXIIPOBOJIHOE OKOHYaHNE KOMOMHHUPOBAHHOTO U3MEPUTEIBHOIO Ka0es;
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 TOCJIEIOBATEILHOCTH OT MCTOYHMKA CUTHaNA (00BEKTa M3MEpPEHUH) K
CPEACTBY (CpelcTBaM) U3MEPEHUM.

Buumanmue! Ilepen coopkoii cxembl HaJI0 YOSIUTHCS B IIEJIOCTHOCTH U3
MEPUTEIHHOTO KaOeJIs UM U3MEPUTETHLHOM Maphl.

[Tocne cOopku cxembl U3MEpEeHU 00s13aTeIBHO TOJDKHA OBITH TPOBEACHA

IpOBepKa MPaBUIIBHOCTU COEIMHEHUN YCTPONUCTB U TPUOOPOB.
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1.5 TloaroroBka K pemIEHUIO U3MEPUTEIBHBIX 3a/1a4

O06beM KaKI0W MPAKTHUECKON U TaOOpaTOpHOM pabOThl MOXKHO YCIIEUTHO
BBINIOJIHUTh B OTBEJIEHHOE y4yeOHOE BpEMs TOJBKO IPH YCIOBUHU TIIATEJIBHOM
IpeBApUTEIbHON MOATOTOBKH, B IPOLIECCE KOTOPOH CTYJEHTHI JOKHBIL:

a) TOBTOPUTH TEOPETHYECKH MaTepual, OTHOCSIIMiics K pabore,
MOJIb3YSICh KOHCIIEKTOM JICKIUN U YKA3aHHOU JIUTEPATYPOK;

0) XOpoIlo YSICHUTh 1Eeib paOOThl, BHUJbI PEIIAEMbIX H3MEPHUTEIIbHBIX
3a7a4, uX (PU3NUECKH CMBICII, TOPSAOK BBITTOJHEHUS pabOTHI,

B) PaccMOTpETh cXeMy ANEKTPUYECKYIO (YHKIHOHATBHYIO
U3MEPUTEILHOTO TPOLECCa, BBIICHUTh THUIBI CPEACTB HM3MEPEHUH, KOTOPHIE
MOTYT MCIOJIb30BAThCS AJI IPAKTUYECKON pealu3allii CXEMBbI;

I') HW3YYUTh TEXHUYECKUE BO3ZMOKHOCTH, OPTaHbl YIPABJICHUS, HHIUKALUN
U TOJAKIIOYEHHS CpPEJICTB H3MEPEHHIl, HMX HCXOJHOE COCTOSIHUE Tepen
IPOBEICHUEM H3MEPEHMI, paboTy ¢ mpubopamMu U OOBEKTaMU H3MEPEHUH Mpu
IPOBEJCHUY H3MEPEHUH, METOJIUKY CHATUS OTCUETHBIX 3HAYCHHM MOKa3aHWi
CPEACTB U3MEPECHUI;

1) TpOaHAIU3UPOBATH METPOJIOTHUECKHE XapaKTEPUCTUKU UCTOIb3YEMBIX
CPEICTB U3MEpPEHUHM, BBIIOJHUTH CIEUUANbHbIE 3a/Jadyd [0 IOJATOTOBKE,
coJieprKallrecs: B METOAMYECKUX YKa3aHUSIX K KOHKpETHOU pabore.

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

XK) pa3paboTaTh CXEMy COEIWHEHHI BBIOPAHHBIX CPEJCTB M3MEPEHUM 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 BBIIOJHSIIOTCSA B KJIacCe TEXHUYCCKUX H3MEPEHUM
nabopaTopuu, C COOTIOICHUEM CIIEYIOMNX TPEOOBAHUMA:

1. Ha ognom pabGodem MecTe MOMyCKaloTCS K paboTe pacyeThl B COCTABE
2-3 cryaenToB. OuH U3 CTYJICGHTOB sIBJIETCS cTapimuM. Kaxaplil 4ieH pacuera
JIOJDKEH BECTH PabouyIo TETPaib MO0 METPOJIOTUUECKOMY 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 kaxmoii paboTe mpuiaraeTcsi OMMCaHUE U METOAMUYECKHUE YKA3aHMUA.
PaGoThl mOCTpOoeHBI 1O MPHUHIMIYY TOBBIIICHUS CIOKHOCTH U Kaxaas
nocienyromnas padoTra MCHOJIb3YyeT B OINPEACIIEHHOM O00beME pe3yibTaThl
peabIAyIel, YTO JeaeT HEBO3MOXKHBIM BBIMIOJHEHUE MOCIEAYIONIeH paboTh
0€3 BBINOJHEHUS TPEAbITYIIEH.

4. Ilepen HayasoM pabOTHI CTapIIMi pacueTa MPOBEPSIET TEXHUUYECKYIO
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 KOTOPOM OCYIIECTBISIETCS HEOOXOIMMOE COSAMHEHUE
00BEKTa HM3MEPEHHS C HU3MEPHUTEIbHBIMH MPUOOpPAMH, KOMMYTAIUIO CXEMBI
COCTMHEHHI pacydeT BBIMOJIHIET CaMOCTOATENbHO. [lpu 3TOM 0c000 TIIATENHHO
KOHTPOJIUPYETCS  TOJSIPHOCTh  MOJAKIIOYEHUS  HWCTOYHUKOB TMHTAHUSA W
U3MEPUTENbHBIX MPUOOPOB. [IpaBUIBLHOCTH COEAMHEHUS 3JIEMEHTOB CXEMBI H
NOJKJIFOUEHUS!  U3MEPUTENIbHBIX  MPUOOPOB  MPOBEPSIIOT  J1aOOPaHT WM
IpenoAaBaTelb J0 BKJIIOUYEHUS CXEMbl U U3MEPUTENbHBIX NPUOOPOB B CETh MOA
HapsDKEHUE.

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
BKJIFOUAIOT OOBEKT U3MEPEHHI U U3MEPUTENbHBIE TPUOOPHI O] HATIPSIKEHHE.

[lepBoHauanbHOE BKIIOYEHUE CXEMBI M W3MEPUTENBHBIX MPUOOPOB TOA
HaNpsOKEHUE TPOU3BOAMUTCS TOJNBKO B TMPUCYTCTBUM TpEToAaBaTeliss WM
nabopaHra.

/. W3mepurtenbHble NpuUOOpPHl YCTAHABIMBAIOTCA HAa paboyeM CTOjle C
y4eToM o0ecreueHusi CBOOOJHOro JIOCTyna KO BCEM OpraHaM MOAKIIOYEHUS,
PEryJIMPOBKYU U YIPABJIEHUS UMU U B COOTBETCTBUU C UX PaOOUYUM IMOJIOKEHUEM;
UX HAJO pacmojarath Tak, 4YTOObI ObUIO YOOHO YMTATh MOKA3aHUs MPUOOPOB U
UCKIIIOUNTh OMMOKW Tmapasuiakca. [Ipubopsl, pacmosiokeHHbIE B TPHOOPHOM
CTOMKE BHIHUMATh 3alperiaeTcs.

8. Ecnm mpu BeIMONHEHUH PabOTHI HEOOXOIUMO TIPOU3BECTH KaKue-Tr00
NEepPeKOMMYyTallMM B CXE€Me, TO CXeMa JOJDKHa ObITh obecrtoueHa. CHoBa
BKJIIOUATh €€ MOKHO TOJIBKO MOCJe MPOBEPKH MperoaBaTesieM Win Jab0paHToM.

9. Ilpy cCHATHUM OTCUETHBIX 3HAUYEHUW TOKA3aHUN HM3MEPHUTEIbHBIX
npuOOpOB  3allUCHIBAIOTCS OTCYETHl BCEX BEIMYMH, HEOOXOAMMBIX IS
OTIpEeENICHUS] 3HAUCHUS M3MEpsieMOW BEMMUYWHBI  (TIOJIOKEHUE  CTPEIIKH,
MaKCHMaJbHOE 3HaYeHHE IIKaJIbl MpUOopa, MONOKEHHE TIEPEKITIoUaTeNe u T. 1.
JUTSL aHAJIOTOBBIX CPEICTB U3MEPEHUH MM TIOJIOKEHHUE TOUKH, 3HAK TOJSIPHOCTH U
T. 1. 47151 HUGPPOBBIX CPEICTB U3MEPEHHUI).
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10. TIlocnme cHATHSA OTCYETHBIX 3HAUYECHUN MPOBEPSAETCS MPABUIBHOCTH UX
3alMCH, YCTPAaHAIOTCA TpyOble omuOKkn W mnpomMaxu. Eciaum HeoOXxoaumo,
u3MepeHuss  nopropsitorcs.  [locme  mpoBepkum  cxema  obecTouMBaeTcs,
IPOU3BOJUTCS €€ JEMOHTaX M IPHUBEACHUE CPEJICTB U3MEPEHHH B HCXOJHOE
COCTOSIHHE.

1.7 O6paboTKa pe3ybTaTOB U3MEPEHUI

[Ipy penieHMM U3MEPUTENBHBIX 3a]ay MPOU3BOJMUTCS CHITHE OTCUYETHBIX
3HAYCHUM TOKa3aHUN M3MEpPUTENbHBIX TpubopoB. B 3aBucuMocTH OT BHAA
npudopa OTCYETHBbIE 3HAYEHUS MOTYT BKJIIOYATh OJHY, JBE U T. J. BEJIUYHUHBI,
HEOOXOIMMBIE JJI ONpENeNeHUs pe3ynbTaTa usmMepenuil. Ecnu BenuuuH Oosee
OJTHOH, TO pe3yJIbTaT U3MEPEHHUI ONPENEIAETCA MMyTEM JIEMEHTAPHBIX PACUETOB.

Takum oOpa3oMm, pe3ylbTaTbl HW3MEPEHHM  BBIPAKAIOTCS  YHCIIOM,
coJiep KallliM 3HaYalllhe 4ucia, KOJIMYECTBO KOTOPBIX OMPENEIseTCs CBOMCTBOM
U3MEPUTENILHOTO Mpubopa M Pa3psAOHOCTBIO  HMCHOJB3YEMOIO  CpPEJICTBA
BBIYMCIINTEIILHON TEXHUKHU.

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

Hanpumep, pesynbraT uzmepenuit Hanpsbkenuid 225 B u 0,00225 B
collepkuT TpH, a 225, 05 B u 22500 B — nsath 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
comHenus.  [loatomy npu  ¢dopmMupoBaHMM  pe3ysibTaTa  U3MEpPEHUU
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 OLIEHKU IOIPEIIHOCTH W3MEPEHHUs, KOTopas
dbopMupyeTcs Mo ONpeAesIEHHBIM MTPaBUIIaM.

IIpn BplUMCIEHUM pe3yjbpTaTa TEXHUYECKMX W3MEPEHUN  CleNyeT
COOJII0IaTh CIIEYIOIINE MTPaBUIIa OKPYTJICHUS:

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

IIpumepeol:

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

[TorpemHocts u3Mepenusi Toka cocrasisger 0,157 A. YnepxuBas nsa
3HaKa, 3HAYEHUE MOTPEIIHOCTU OKpyTIsAtoTes 10 20,15 A.
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2. YucnoBoe 3HauUeHWE pe3yjbTaTa HW3MEPCHHUH JOJKHO OKAaHYMBATHCS
yughpoti UMK Hyjaem TOTO K€ JECATUIHOTO 3HAKA, YTO U 3HAUYCHUS MTOTPEITHOCTH.

Ilpumep: PacueTHslil pe3yibTaT uU3MepeHur 22,5324 mnpu NOrpemHOCTH
+0,45 B okpyrmsiercs go (22,53 + 0,45) B, roe 22,53 — pe3ynbTaT U3MEepeHus, 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 nepBast oTOpacbiBaeMas mudpa O0JbIINE TATH WK PaBHA TATH, TO
MOCJICTTHSS yAepKUBaeMas Iudpa yBeITUINBACTCS HA SUHUITY.

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

25,253 £ 0,4 oxpyrasercs mo 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 ao 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 ¢opMaMu B TETpaaud IO
METPOJIOTUYECKOMY MPAKTUKYMY II0 CXE€ME 'TeTpaab B TeTpaigu'’, KOTOpas
JOJKHA BBIMOJHATH POJb OMOPHOTO KOHCHEKTa B 0a3uce HENpepbIBHOM
METPOJIOTUYECKOU MOJITOTOBKH U MIPU PEIICHUN KOHKPETHBIX YYEOHBIX U HAYUHO-
HCCIIeIOBATENbCKUX 3aj1a4 B miporiecce 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 TMPAKTUKYyMy, 3aKIIOYUTENbHBIM — Ha JIEBOW CTpPAHMUIIE.
Mexy HUMH Ha ABOMHOM Pa3BOPOTE TETPAAU PACIONAraroTCs JIUCThl PEUICHUS
MOCTABJICHHBIX 33]1a4.

TUTYJIBHBIN JIUCT IOJKEH COAEPKATD:

— TUO U HOMEp pabOThl B COOTBETCTBUM C TPAPUKOM MPOXOKICHUS
METPOJIOTUYECKOTO MPAKTUKYMA;
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— HAaWMCHOBAHHWE W IIeNIb pabOTHI;

— TepeueHb U3MEPUTEIBHBIX 3a/1a4 U UCXOJIHBIC JJAHHBIC K HUM;

— o00opynoBaHue pabo4Yero MecTa;

— uHpOpMaIMOHHBIN 0a3uc paboTHI.

®opmanu3oBaHHbIe (OPMBI JIMCTOB BKJIIOYEHHI B COCTaB Y4eOHOTO
nocoowus.

JIMCT OTYETHOCTH COJEPXKHUT TOJILKO 3aroJIOBOK M HAa HEM OTpaKaeTcs
IPOIIECC U PE3yJbTAT CAAYU OTUCTHOCTH IO TJAHHOMY THITY paOOTHI.

JIns  moyydeHWsl OTYETHOCTH CTYICHT JIOJDKCH TIPEACTaBUTh OTYET,
HOJTBEPAUTD JOCTOBEPHOCTh MOJYUCHHBIX PE3YJIBTATOB, OSICHUTH (PU3HUCCKUI
CMBICJI  COCTaBJISIIOIMX  IPEJCTABIIEMBIX pE3yJbTAaTOB W OTBETHTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

1.9 Vka3anus mo TeXHuke 0€30IMacHOCTH

[Ipy BpIMOTHEHUH JTAOOPATOPHBIX PadbOT HEOOXOAUMO COOIHOJATh
CJICYIOIIME TIPAaBHIIa TEXHUKH O€30MacHOCTH.

1. Ilpuctymas x paboTre, cieayeT O3HAKOMHUTHCS C HUCTOYHHKAMU
nuTaHus pabodero Mecrta, CHocodamMu WX BKIIOYEHHUS, OKCIUTyaTallid |
BBIKJTFOUCHUS.

2. OrmpenenuTh MecCTa MOAKIIOYEHUS HW3MEPUTENbHBIX MPUOOPOB U
yOenuThCsl B LEIOCTHOCTU PO3ETOK, BUJIOK M IIHYPOB MUTAaHUS MU3MEPUTEIbHBIX
pruOOpOB.

3. Ilepem cOopkoil cxeMbl H3MEPEHUH YOEIUTHhCS B IICJIOCTHOCTH
U30JISILIMU COEIMHUTENIbHBIX TPOBOAHUKOB U U3MEPUTENIbHBIX KaOemeil.

4. COopKy CcXeMbl M3MEPEHHUH MPOBOAUTH CTPOTO B COOTBETCTBUU CO
CXeMO# coennHeHu#, 0co00e BHUMAHHUE yIEiss MPaBUIBLHOMY MOAKIIOUEHHUIO
CUTHAJBHBIX M KOPITYCHBIX IITEKEPOB K Mprubopam.

5. ITlocne oxoH4aHusi COOPKM CXEMbl MpenojaBaTellb WM JabOpaHT
JIOJKEH €€ TIPOBEPHUTD U Pa3peIIuTh BKIIOYUTh HCTOUHUKH MTUTAHUS.

6. 3ampemaeTcs mpuKacatbcs pyKaMH K 3aKMMaM, HaXOISIIMMCS O[T
HaNpsOKEHUEM; HAIMYUE HANpsOKEHUS Ha 3a)KUMaxX JJIEMEHTOB CXEMBI CIIEIyeT
IPOBEPSTH TOJIBKO U3MEPUTEIBHBIM IPUOOPOM.

/. 3ampermaeTcsi OCTaBIATh 0e3 HAOMIOJEHHUS CXeMy U U3MEpHUTENIbHbIE
puOOpPBI, MOAKIIOUEHHBIE K UICTOUHUKY MUTAIOIIETO HAMPSKEHUS.

8. Bce u3meHeHHss B cxeme, a TaKXKe YCTpPAaHCHHE HEUCIIPaBHOCTEH
MPOU3BOJIUTCS TOJIBKO MOCIIE OTKJIFOUEHUS! ICTOYHUKOB IMMUTAHUSI.

9. Pasz0bupaTh cxeMy MOXKHO TOJBKO TOCIE OTKIIOUECHHUS HCTOYHUKOB
MUTAHMS U C Pa3pelIeHHs MPEno1aBaTes.
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10. Pa3zo6paB cxeMy, HEOOXOIUMO aKKypaTHO CIOXXHUTh COCAUHUTEIbHBIC
IpoBO/a, a MPUOOPHI yCTAaHOBUTH HA yKa3aHHbIE MecTa; paboyee MECTO B
UCXOJHOM COCTOSTHUM CJIaTh MPEI0IaBaTelIio.

11. Byapte OCTOpOXHBI IpU paboTe C BBICOKUM HaIpPsHKEHHUEM!
Co0urogaiiTe NpaBu/Ia TEXHUKU 0€30MaCHOCTH!
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1. JIABOPATOPHBIE PABOTBI METPOJIOI'MYECKOI'O
IHPAKTUKYMA

JIABOPATOPHAS PABOTA Ne 1
EJNHULIBI PUSNYECKUX BEJINYUH CUCTEMbI

Llenu 3aHsTHA
1. Cucrematu3upoBaTh 0Oa3WC 3HAHUK IO OCHOBHBIM M MPOW3BOIHBIM
enuHuIaMm cuctemol CH.
2. HayuuTbcs mpuMeHSATH KpaTHBIE M JIOJbHBIE BEJTWYUHBI JJIA 3aIUCH
MIPECTABIIEMbIX PE3YILTATOB B HAaNOO0JIeEe pallMOHAIBHOU (hopMme.
3. 3akpenuTh 3HAHWUE OCHOBHBIX CIMHHII U3MEPECHUN, UCTIOIB3YEMBIX TIPH
AKCIUTyaTallu CPEJCTB CBS3H.

PaccmarpuBaeMbie BOIIPOCHI

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

— TMPOCTPAHCTBA U BPEMECHU;

— MEXAHUYECKUX BEJIUYMH;

— DJICKTPUYECKUX BEIINYUH;

— MAarHMTHBIX BEJIMYUH;

4, OOpa3oBaHHE IECITUIHBIX BeJIMUUH cucTeMbl CH.

5. basuc OTHOCHTENBHBIX BEJIMYMH, HMCIOJB3yEMBIX IMPU SKCILTyaTalluu
CPEIICTB 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. Metposnorus u paguousmepenus. [loa penakiueir Hedenora B.U. Yuebnuk
st BY3oB. M. «Bricmas mkonay, 2006 T.

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



19

JIABOPATOPHAS PABOTA Ne 2

OMNPEJAEJEHUE 3HAYEHUU BJUAIOIUX ©®AKTOPOB M
OBJIACTH YCJIOBUI USMEPEHUU

Ilenu 3aHATHS:
1.  H3yuyuTb CTPYKTYypy W HOMHHAJIbHBIC 3HAUCHHS BJIMSIOMIUX (PAKTOPOB
JU1s1 00J1acTe HOPMAJIbHBIX M pab0UYuX YCIOBUM U3MEPEHUM.
2. W3yuuts YCTPOMCTBO, TEXHUYCCKUE U METPOJIOTHYECKHE
xapaktepucTuku CH BenTnyrH BIUSIOMUX (haKTOPOB.
3. Hayuutbcs onpenensars 3HaUSHUS BEIMYUH BIUSIONINX (GaKTOPOB.

PaccmaTpuBaemblie BOPOCHL:
1. Baustomue (GakTopbl, HOMHUHAJIBHBIE M JOIYCKOBBIE 3HAYEHUS MJIs
oOnacTeil HOpMaJbHBIX U pA0OYHX YCIOBUM U3MEPEHHUIA.
2. YcrporicTtBo 1 xapakrepuctuku CU Biusiromux ¢pakTopos.
3. IlpakTnueckoe ompeAeNeHHWE 3HAYEHUH  BEJIMYMH  BIHUSIONINX
(hakTOpOB.

TexHuaeckoe o0ecreUeHHUE:
— bapomerp-aHepou1 METPOJIOTUYECKHUH. . ........... ;
— IlcuxpomeTp acupanMoOHHBIM. ............ ;
— TepmomeTp cnupTOBOMA. . .......... ;
— Texnauueckue onucanus CU;
— @opMaM30BaHHBIE CTPAHUIIBI OTTIOPHOTO KOHCIIEKTA.

HNuadopmarmmionHoe oobecrieueHue

1. Metposoruss ¥ DIEKTPOPAAMOU3MEPCHHUS B TEICKOMMYHHUKAITMOHHBIX
cuctemax. YueOHoe nocobue / Ilon obmieit penakuueit b.H. Tuxonosa. —
2-e u31., crepeotuit. — M.: I'opstuas muans-Tenexom, 2012. — 360 ¢

2. Mertponoruss u panuousmepenud. Ilox penaxumeir Hedenosa B.U.
Vueonuk 1t BY3o0B. M. «Bricmiag mikonay, 2006 r.
3. Mertponorust, craHmapTuzanus W ceprudukanus: y4eOHUK I CTY/I.

Bbicil. yueO. 3aBenenuii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AuToHIOK U
ap.; mox pen. B.B.Anekceesa. — 2-¢ u3j., crep. — M.: M3naTenbckuii eHTp
“Axamemus’, 2008. — 384 c.

4, Koncniekr nexmuit “Metposorus, cTaHgapTu3anus W cepTUdUKAIsS B
MH(POKOMMYHHUKAIMSX .
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JIABOPATOPHAS PABOTA Ne 3

OIIPEAEJIEHUE NHCTPYMEHTAJIBHBIX MOT'PEIITHOCTEMN
AHAJIOT'OBBIX U IU®POBbLIX CH

Lenn 3anaTHSA
1. WByuuts cTpyKTYypy norpemHocteit usmepenuit u CH.
2. W3yuuth MeToabl HOpMUpOBaHUs norpemHocteit CHU.
3. HM3yuuTh METpPOJIOTMYECKHE XAPAKTEPUCTUKH KOMOMHUPOBAHHBIX W
YHUBEPCAIbHBIX U3MEPUTEIBHBIX TPUOOPOB.
4. OBnageTh METOAMKOW pacu€Ta aOCOJIOTHBIX OCHOBHBIX MPENETbHO
JOIYCTUMBIX MOTPENTHOCTEN KOHKPETHBIX CH 1 poBeCTH UX PacyErT.

PaccmarpuBaembie BOIIPOCHI

1. Crpykrypa mnorpemHocteii wusMepeHuid, mnorpemHoctd CH, pan
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. ...oouveneeennn. ;
—  YHHUBEPCAIBHBIN BOIBTMETP. e uueeeennaeennnnnnn ;
— TO ucnonp3zyembix TpruOOPOB;
— (dopMann30BaHHbIE CTPAHUIBI OTIOPHOI'O KOHCIIEKTA.

HNuadopmaimmionHoe obecrieueHue

1. Mertposoruss W DIACKTPOPATUOMIMEPEHUS B TEICKOMMYHHKAITMOHHBIX
cuctemax. Yueonoe mocodue / ITox obmient penakiueit 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 cepTuGUKanus: y9eOHUK IS CTY. BBICII.
yue0. 3aBenenuii / b.S.ABnees, B.B.AnekceeB, E.M.AHTOHIOK U 1p.; MOJ
pen. B.B.AnekceeBa. — 2-¢ wu3m., crep. — M.: H3znmatenbckuii 1EHTP
“Axanemus’, 2008. — 384 c.

4, KoHcmekT nekmmi ‘“MeTposiorus, CTaHmapTHU3amus W CcepTUUKAIUS B
MH(POKOMMYHUKALIUAX .



JIABOPATOPHAS PABOTA Ne 4

CUATHIBAHUE OTCYETHBIX 3HAUEHUI TIOKA3BAHUM CHU H
®OPMHUPOBAHUE PE3YJIbTATOB U3MEPEHUM

Lenn 3anaTHSA

1. HayuuTbcs cuuThiBaTh OTCU€ThIE 3HaueHus mnokazanuidi CU npu
MPSIMBIX OJTHOKPATHBIX U3MEPEHUSAX.

2. Hayuutbcs 00pabaThiBaTh OTCUETHBIE 3HAYEHUS TTPSIMBIX OJJHOKPATHBIX
W3MEPEHUM.

3. Hayuutbcsi oOpabarbiBaTh pe3ynbTaTbl KOCBEHHBIX OJHOKPATHBIX
U3MEpPECHU M.

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

PaccmaTtpuBaemblie BOIPOCHI
OnpenenuTenbHbIi 0a3UC 3aHATHS.
OOpaboTKa pe3ysbTaTOB MPSMBIX OAHOKPATHBIX H3MEPEHUH.
O6paboTka pe3ynbTaTOB KOCBEHHBIX OJTHOKPATHBIX U3MEPEHUH.
4. ®opMHpOBaHHE TPEICTABISIEMbIX PE3YJIbTATOB U3MEPEHUU U UX
UHTEpIpEeTaIHns.

wp e

TexHuyeckoe obecrieueHue
— KOMOWHHMPOBAHHBIN H3MEPUTEIBHBIA TPHOOP.................. ;
—  YHUBEPCATBHBIN BOTBTMETP. . uveenenennne... ;
— TO ucnonb3zyembix TpruOOPOB;
— Tabnuia MHIUBUAYATbHBIX 3aJlaHUN;
— (opmanm30BaHHBIE CTPAHUIIBI OTIOPHOTO KOHCTICKTA;

HNuadopmaimmionHoe obecrieueHue

1. MeTponoruss ® DIEKTPOPAAMOU3ZMEPCHHUS B  TEICKOMMYHHKAIIMOHHBIX
cucremax. YueobHoe nocobue / Ilox obmieit pexakumeit b.H. Tuxonosa. — 2-¢
u3J., crepeoturl. — M.: '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: yaeOHUK JUIsl CTY/I. BBICIII.
yue0. 3aBenennii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK # JIp.; OS]
pen. B.B.AnmekceeBa. — 2-e¢ wusm., crep. — M.: M3parenbckuii 1EHTP
“Axanemus”, 2008. — 384 c.

4. KoHcrnektr nekuuit ‘“Metponorusi, cTaHaapTh3alus W cepTUUKALMS B
UH()OKOMMYHUKAIHUAX .



22

JIABOPATOPHAS PABOTA Ne §

U3MEPEHUE COINPOTUBJEHMMA LENEAW W DJEMEHTOB
TEXHUMKU CBA3U

Ilexp paboTHI

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

2. Hayuutbcs mpoBOIUTH U3MEPEHUS COTIPOTUBIICHUH C MTOMOIIBIO
KOMOMHHMPOBAHHBIX U yHUBepcanbHbIX CU 1 OIleHHBATh MOTPEIIHOCTH

VU3MEPEHUN.

3. IlpenctaBmarh pe3ynbTaThl U3MEPEHHN MO YCTaHOBIEHHOW (opme.

Hayuutscsa
U3MEpPECHUM.

WM

naBaTh (U3UYECKYIO HMHTEPHPETAIMI0 TMOJYYCHHBIX PE3YyJIhTaTOB

H3MepuTenpHbIC 3aJa491

OmnpeneneHue 6€300pBIBHOCTH COSAMHUTEIBHBIX IIETIEH CPEACTB CBS3H.
OmnpeneneHue 1eT0CTHOCTH COSTMHUTEIbLHBIX KOAKCHAIBHBIX KaOee.
OnpenesieHUe UCIPABHOCTH MPEAOXPAHUTEISA.

4, I/IBMepeHI/IG COHpOTI/IBHCHI/Iﬁ 9JICMCHTA CpCACTBA CBA3U pGSHCTHBHOﬁ

MaTpULIBIL.

Texnuyeckoe obecneyeHue
YHUBEPCATBHBIA SJICKTPOHHBIA BOTBTMETD. ... vvenrrnrnnennnns ;
KOMOWHUPOBAHHBIN U3MEPUTENBHBIA TPUOOP. ....c.veenee.... ;
COCTMHUTEILHBIC 3JIEMEHTHI,
AJIEMEHTBI COSTMHUTENIbHBIX KOAKCUATIBHBIX KaOeme;
HaOOp TpeIoXpaHuTesei (MCIPaBHBIX U HEUCTIPABHBIX);
pEe3UCTUBHAS MATPHIIA;
HU3MEPUTEIbHBIC KaOemu;
COCIMHUTEIbHBIE POBOHUKY;
texundeckue onucanus CU;
dbopmManr30BaHHBIC CTPAHUITBI OTTIOPHOTO KOHCIIEKTA.

NudopmanmonHoe obecrnieuenre

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. Ilox pemaknueit Hedenora 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-¢ wm3m., crep. — M.: U3marensckuii TEHTP
“Axagemus’, 2008. — 384 c.

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

Meroauueckue ykazaHus
[Iepen npoBeneHNEM U3MEPEHUIM:

- noaroroButh CHU k pabore, ycTaHOBUTH UCXOJAHOE COCTOSIHHE;

-  MOJIyYUTh Yy NPENOAABATENS SJIEMEHTHI U YCTPOWMCTBA, MOJICKAIIUE
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 CXEM COCIMHEHUW I  OIpeJeicHUs
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 AKCILTyaTaIUU.

1.3. TlpencTaBUTh HHTEPIPETAIMIO TTOJYICHHBIX PE3YyIbTATOB.

N3mepurenvHas 3amaua Ne 2

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

2.2. CHATb OTcUeTHbIe 3HaueHMs Toka3zanuii CU u 3aHecTH B pabouyro
terpaab. OnpeaenuTh 3HAYEHUS [apaMEeTPOB LEMEH, XapaKTepU3yrIIuX
I[EJIOCTHOCTh Ka0eJsi M MPUT0THOCTh €ro K dKCIUTyaTalluu.

2.3. IlpencraBuTh MHTEPIIPETAINIO TTOJYYCHHBIX PE3yJIbTATOB.

N3mepurenbHas 3agaya Ne 3

3.1. IlpoBecTr KOMMYTAIMIO CXEM COCIWHECHUHA [IJIi OMpEIeICHUS
HCIPABHOCTH MPEAOXPAHUTEIICH.

3.2. CHatp otcuetHble 3HaueHus nokazannii CU u 3anectu B pabouyro
TEeTPaib. Onpenenuthb 3HAYCHUS rapamMeTpoB MpeIoXpaHUuTEINEeH,
XapaKTepU3yIOUIUX UX MPUTOJHOCTD K IKCILTyaTalluHu.

3.3. IlpencraBuTh HHTEPIIPETALINIO TTOJTYUYEHHBIX PE3YJIHTATOB.
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N3mepurenvHas 3agaya Ne 4

4.1. IIpoBecTH KOMMYTALIMIO CXEM U3MEPEHUH U 3allicaTh 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 UHTEPNPETALUIO 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 MAPAJUICTBHOTO TUIIA, 00JIaCTh TIPUMEHEHHUSI.

5.  Bubl aHAIOTOBBEIX OMMETPOB.

6. HopmupoBanume METPOJOTHYCCKUX XaAPAKTEPUCTUK  aHAJIOTOBBIX
OMMETPOB.

7. Tlouemy mepen KaXIAbIM HW3MEPEHHEM COIPOTHUBIICHHUSI C ITOMOIIBIO
aHaJIOTOBOI'0 OMMETpPa HEOOXOAMMO YCTAaHABIUBATH CTPEIIKY Ha HYJIb.

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

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

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

11. Meroauka omnpeaeneHuss aOCOTIOTHONM  OCHOBHOWM  MpeEiIbHO
JOTTYCTUMOM TIOTPENTHOCTH ITU(DPOBBIX OMMETPOB.

12. Meroauka omnpeneacHUusT OTHOCHUTEIBLHOM OCHOBHOW MpEaeinbHO
JOTYCTUMOM TTOTPEITHOCTH TU(PPOBBIX OMMETPOB.
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JIABOPATOPHAS PABOTA Ne 6

M3MEPEHUSI  TOKOB U HANPSDKEHUH, TIOIJIOIIEHHOM M
PACCEAAHHOU MOIIHOCTU B OFBEKTAX TEXHUKH CBA3U

Lenb paGoThl

1. Hayuutbcs npumenats CU nmnd u3MepeHus HanpsDKEHUsT Ha BBIXOZE
AIIEKTPOXUMHUUYECKOTO U NIEKTPOHHOI'O UCTOYHHUKOB ITOCTOSIHHOTO TOKA

2. Hayuutbcs NpOBOIUTH H3MEPEHUS TOKOB W HANpsHKEHUH B LEMAX
IIOCTOSIHHOT'O TOKA METOZIOM IPSIMBIX W3MEPEHU.

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

4. HayuuTbCsi IPOBOJUTH M3MEPEHUS MOIMIOLEHHON U PACCETHHONW MOIIHOCTH
METOJIOM KOCBEHHBIX H3MEPEHMH W TIPEACTABIATH PE3YJbTAaTbl W3MEPEHUN TI0
YCTaHOBJICHHOU (hopMe.

HsmeputenbHbIe 3a1a4u

1. M3mepenue HanNpsLKEHUS! AJIEKTPOXUMHUUECKOTO HCTOYHHMKA TOKA.

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

3. M3mepenune TOKOB M HANpPsHKEHWNA B IIEMM TIOCTOSHHOTO TOKA MPSIMBIMU
METOAMHU.

4. H3mepeHue TMOTIIONICHHON M PacCesTHHOM MOIIHOCTH METOJIOM KOCBEHHBIX
V3MEPEHUI.

TexHuueckoe obecrneueHue
- HabOp ANMEKTPOXUMUYECKHX UCTOUHUKOB TOKA. .......cveeee.... ;
- MCTOYHHUK IMUTAHHS MOCTOSTHHOIO TOKA ................ ;
- BONGTMETP YHHUBEPCAIBHBINA LU(POBOL. . .............. ;
SR V041 1911 (1 ) T PO ;
- TipuOOp ANEKTPOU3MEPUTENBHBIA KOMOMHUPOBAHHBIM. . ... veeeeet .. ;
- pEe3UCTHBHAs MaTpUIa;
- U3MEpUTETIbHBIC KaOeH.;
- COEMHUTENBHBIE IPOBOIHUKH;
- texaudeckue ormucanus CU;
- TaONuUIIbl MHAVBUIYaJIbHBIX 33 JaHH;
- (opmMaTHpOBaHHbIE CTPAHULIBI OTIOPHOTO KOHCTIEKTA.

NuadopmarimmornHoe obecrieueHmue

1. Metponoruss © DSIEKTPOPATUOU3MEPCHUS B TEJICKOMMYHHUKAIIMOHHBIX
cucrtemax. YuebHoe nocooue / Ilox obmielt penakiueit b.H. Tuxonosa. — 2-
€ u3l., crepeotunl. — M.: 'opsuas nunusa-Tenexkom, 2012. — 360 ¢
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2. Metponorus u paguonsmepenus. [lox penakmueit Hedpenosa B.M. YueOuuk
s BY30B. M. «Beicmag mkoiay, 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.: M3narenbckuil IEHTP
“Axagemus’, 2008. — 384 c.

4, Koncnekr nekmuid “Metposorus, cramapTu3anus W cepThudUKaIus B
UH()POKOMMYHUKAITUAX .

MeToIMYeCKHE YKA3aHUs

Perienvie m3smMepuTeNbHBIX 3314

NamepurenbHas 3anada Ne 1

1.1. IlpoBecTu KOMMYTAITUIO CXEM COCAUHEHUIA.

1.2. Caurars orcueTHble 3HaveHWs1 Tokazanmii CHM m 3aHectn B pabodyro
Terpab. OnpeaenuTs 3HAYCHUS] HAPSDKEHUN 3JIEKTPOXUMUYECKUX HCTOYHUKOB TOKA U
OIPEIENTUTH UX PUTOTHOCTD K 3KCILTyaTalliH.

1.3. TIpoBecTr METPOJIOTMYECKYIO 00pabOTKY PE3yJITATOB M3MEPEHUIA.

14. TlpencraButh pe3yibTaThl U3MEPEHH MO YCTAaHOBJIEHHOW (opMe M JiaTh
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 3HaudeHWs Tokazanmidi CU w 3aHecT B pabouyro
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.

N3amepurenbHas 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 [Tl U3MEPEHHS TOKOB B LIETIH.

3.3. YcTaHOBUTH HANPSHKEHUE MCTOYHMKA MUTAHKS MOCTOSIHHOIO TOKA COIVIACHO
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 3HaUeHMs 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
WUHTEPIPETALNIO TMOTYYCHHBIX PE3YIIbTATOB.

N3meputenbHas 3agada Ne 4

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

4.2. TlpoBeCTH KOCBEHHbIE H3MEPEHHS TOTJIOMIEHHOW U pacCesHHON
MOIIIHOCTH.

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

KoHTpOIIbHBIE BOIPOCHI

EmyHunib1 misMepenns conpoTusiieHUH. OCHOBHBIE, KDATHBIE.
Emavip! m3MepeHrs TokoB. OCHOBHBIE , KDATHBIE, JIOJIBHBIE.
Emyavinp! m3Mepenyst HarpsbkeHnid. OCHOBHBIE, KpaTHBIE, JTOJTbHBIC.
Emavip! m3Mepenrst MOIHOCTH. OCHOBHBIE, KPATHBIE, JIOJIBHBIE.
Buap1 CH TOKOB 1 HaIpsDKEHUH.
HopmMupoBanvie MeTporiornieckrx xapakrepiucTik CH TOKOB 1 HANPSKEHUI.
[ TorpernmHocTv MpsIMbIX U3MEPEHUI.
[MudpoBble  BOIBTMETPBL HopmupoBanue METPOJIOTMYECKUX
XapaKTEPUCTHK LH(PPOBBIX BOIBTMETPOB.

9. Amnanorosle BOIbTMETPhL. HOpMUpOBaHIE METPOIOTMUECKHUX XapaKTePHCTUK
AHAJIOTOBBIX BOJIETMETPOB.

10. Meroquka onpeneneHus aOCOMFOTHOM OCHOBHOM TPENENbHO JOIMyCTUMOM
MOIPELIHOCTH aHATIOTOBBIX BOJIETMETPOB 1 aMIIEPMETPOB.

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

12. Meronuka orpezeneHrs: abCOIFOTHOM OCHOBHOM MPENEIbHO JOIMYCTHMOM
HOTPEIIHOCTH IM(PPOBBIX BOIBETMETPOB U aMIIEPMETPOB.

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

14. TlorpenmHocTs U3MEPEHMIA, COCTABHBIE IEMEHTBI.

15. MHcTpymeHTabHas OrPEIHOCTb, (PU3UYECKU CMBICIL.

16. Metomuueckast IOTPEITHOCTD, (PUBUYECKUIA CMBICIT.

LONoakrwWdE
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JIABOPATOPHAS PABOTA Ne 7

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 mpoBOAWUTH U3MEPEHUS MMapaMEeTPOB CUTHAJIOB U OIICHUBATh
IIOTPEIIHOCTh U3MEPEHHM.

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

N3mMepuTenpHbIe 3a1a41
1. HccnenoBanre ¢GopMbl U U3MEPEHHE MApaMETPOB aHAJIOTOBOIO
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 qu)pOBon

- ocuuwiorpad ABYyXJIy4eBOU ;

- HCTOYHUK MUTAHUS MOCTOSHHOTO TOKA;

- 71a0OpaTOPHBIN MaKeT CUMMETPUYHOTO MYJILTUBUOPATOPA;

- WU3MEpUTebHbIE Kabenu;

- COGJUHUTENbHbIC TPOBOJIHUKH;

- TexHudeckue ormmcanus CU;

- TaOJIUIlbl MHAUBUIYAIbHBIX 3aJJaHUM;

- ¢dopMaM30BaHHBIC CTPAHUITBI OTIOPHOTO KOHCIIEKTA;

Nudopmarnmonnoe odbecrnieueHme

1. Metponorus © BJICKTPOPATUOUIMEPEHUSI B TEICKOMMYHUKAIIMOHHBIX
cucremax. YuebHnoe nocodue / I[Tox o6mieit penakiueit b.H. Tuxonosa. — 2-
€ u3 ., crepeorun. — M.: I'opsiuas nmunus-Tenexkom, 2012. — 360 ¢

2.  Mertponorus u paguousmepenus. [lox penakuueit Hedbenora B.M. YueOnuk
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.AnekceeBa. — 2-¢ wm3m., crep. — M.: H3znmatenbckuii mEHTP
“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. IIpoBecT KOMMYTAIIUIO CXEMbl COCAMHEHUW JUIsi HU3MEPECHUS
aMIUTATYAHBIX, BPEMEHHBIX U YAaCTOTHBIX MapaMeTPOB CUTHAJIA.

1.2. YcraHOBUTH 3aJaHHBIC HOMHHAIBHBIC 3HAYCHHS YaCTOTHI M yPOBHS
BBIXOJTHOTO CHTHaJIa, COIIACHO MHIMBUIyaTbHOMY 33/IaHHIO.

1.3. [lomyunTs ycTOWYHBOE H300paKEHHWE CHUTHANA, HCCIEAOBATH €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 00PAOOTKY PE3YIHTATOB U3MEPEHUIA.

1.6. TlpencraButh pe3ysbTaThl IO YCTAHOBIEHHOM (hopMme.

1.7. TlpoBecT KOMMYTAIMIO0 W3MEPUTEIBLHON CXEMBblI MJIs OIpeIesieHUs
CPEIIHEKBAJPATUUECKOTO 3HAYCHMS HANPSDHKEHUS HA BBIXOAE HM3MEPHUTEIBHOTO
reHepaTopa

1.8. 3ammcatp  oTcueTHble  3HaueHWs ~ mnokazanmii  CH,  mpoecTH
METPOJIOTMYECKYI0 00pabOTKy pE3y/bTaToB U3MEPEHUI U MPEACTABUTH PE3yJbTaThl
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 OTCUETHBIC 3HaUeHUs nmoka3aHuiit CU.

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

KoHTposbHbIE BONPOCKI
1. Hasznauyenue usmepurenbHbIX renepatopos (MI).
2. Hopmupyembie napamerpst 1T
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3. 13-112. Oprans! ynpasieHus.

4, TapMOHWYECKME€  CHUTHAJIBl HW3MEPUTEIHHON WHPOpPMAIMA U UX
napameTpsbl.

5. BupeouMitynbc U €ro mapameTpsl.

6. IlocienoBaTeabHOCTh BUICOUMITYJIHCOB U €€ MapaMeTpBhl.

7. YHuBepcalbHbIC AIEKTPOHHBIE OCIMILIOrpadbl U UX KiacCuUKaIus.

8. OO6oOmenHass cTpykrypHas cxema YOO u Ha3HaueHHE DJIEMEHTOB.
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 8

HABJIIOJEHUE ®OPMbI U UBSMEPEHUE ITAPAMETPOB
PAIMOCHUTHAJIOB

Llesb paGoThl
1. Hayuutbcsa mpumensts CU mnsa uccienoBanusi GOpMbl U U3MEPEHHUS
[IapaMeTpPOB PAAUOCUTHAIIOB.
2. TlpoBomuTh HU3MEpEHHs MAapaMETPOB pPAJUOCUTHAIOB U OILICHUBATH
IIOTPEIIHOCTh U3MEPEHHM.

3. IlpeactaBnsTh pe3yabTaThl U3MEPEHUI MO YCTAaHOBJICHHOU (hopMe.

W3MepuTenbHbIe 3a1a4u

1. VYcraHoBka 3alaHHOM HOMHHAJIBHOW YacTOTHl U YPOBHS BBIXOJHOIO
HanpsokeHuss BY  usmepurensHoro reneparopa. McciaemoBanue Qopmbl U
u3MepeHnue napametpoB BY koneOaHuii Ha BBIXOJE T€HEPATOPA.

2. WccnepoBanune (opMbl M HM3MEPEHHE IapaMETPOB AaMIUIUTYIHO-
MOJYJINPOBAHHOT'O PaJIHOCUTHAJIA.

3. HUccnenoBanue QopMbl U U3MEpPEHHE MapaMETPOB aMIUIMTYAHO-
MaHMITYJIMPOBAHHOTO PaJIHOCUTHAJIA.

4. llonyyeHue MNEepUOAMYECKONW TMOCIEAOBATENIBHOCTH PATUOUMITYIBCOB
METOJIOM BHEIIHEN moayJisiiuu BU n3MepuTensHOro reHeparopa, UCCIeI0BaAHUE
(bopMBI PaIMOUMITYJIBCOB U U3MEPEHHE UX NTaPaMETPOB.

Texnunueckoe obecrieueHme
- U3MEPUTEIBHBIA TEHEPATOP «.vvvvvvrrereeennnnnn. ;
- YHHUBEPCAIbHBIN 3JIEKTPOHHBIN BOJIBTMETD. ... euu.ee.. .. ;
- YHHUBEPCAJIbHBIN AJIEKTPOHHBIN OCHUAIIIOTPAP . .vvenvvenneannnnnnns ;
- CTaOWUJIM3UPOBAHHBIN UCTOYHUK MUTAHUS ..o'vereeennneennnnnnnnn. ;
- 71a0OpaTOPHBIN MaKeT CUMMETPUYHOTO MYJILTUBUOPATOPA;
- HU3MepUTebHbIE Kabenu,
- COGJUHUTEIbHBIC TPOBOTHUKH;
- TexHudeckue onucanus CU;
- TaOJuIbl HANBUIYATbHBIX 3aJJaHUH;
- (opManu3oBaHHbBIE CTPAHUIIBI OTIOPHOT'O KOHCIIEKTA.

Nudopmarnmonnoe odbecrieueHme

1. Mertposmorusi W DICKTPOPAAUOUIMEPEHHUS B  TEJICKOMMYHUKAITMOHHBIX
cuctemax. Yueonoe nocodue / [lox obmient penakiueit b.H. Tuxonosa. — 2-
e u3l., crepeotunt. — M.: T'opstuas nunusi-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. 3aBenenuii / b.S.ABnees, B.B.AnekceeB, E.M.AHTOHIOK U 1p.; MOJ
pen. B.B.AnekceeBa. — 2-e¢ wu3a., crep. — M.: M3matenbckuil LEHTP
“Axanemus”, 2008. — 384 c.

4,  Koncrekt Jsekuui “MeTposorus, cTaHAapTH3alus W cepTUdHUKaIus B
UH()POKOMMYHUKAITUAX .

Metoanueckue yka3zaHusl
Perenne n3mMepuTeNnbHBIX 33124
N3mepurensHas 3agava Ne |

1.1. [IpoBecTH KOMMYTAIIMIO CXEMBbl COCAMHEHUW JJS HW3MEpEHUs
aMIUTUTYJHBIX, BPEMEHHBIX U 4YacTOTHbIX mapamerpoB BY koneOaHuii Ha BBIXOJE
reHeparopa.

1.2. YcTaHOBUTH 3a/laHHBIE HOMWHAJIBHBIEC 3HAYCHHSI YaCTOTHI U ypPOBHS
BBIXO/JIHOTO CHTHAaJa, COrJIaCHO UCXOIHBIM JaHHBIM.

1.3. ITomyunTe ycTOHYMBOE H300pa’KEHUE CHUTHAJA, MCCIENOBaTh €ro
(bopMy U CpaBHUTH C TEOPETHUECKU OKHUIAEMOIA.

1.4. Cuurate orcueTHbIe 3HauUeHUs nokazanuidi CU 1 3aHecTy B TaOIULLY.

1.5. [IpoBecT MeTpOJOTUUECKYI0 00pabOTKy pe3yJbTaToB  H3MEPEHHI.
[IpencraBuTh pe3yabTaThl B TAOIHUIIE.

1.6. IlpencraBuTh pe3yabTaThl M3MEPEHUA W HHTEPHPETALMIO MOTYYEHHBIX
pE3YJIbTATOB.

N3amepurenvHas 3agaua Ne 2
[Tonyuurs AM curnan, wuccienoBarb ero ¢Gopmy, H3MEPUTh €ro
napameTpbl, MPOBECTU METPOJOTUYECKYI0 00padOTKYy Pe3ysbTaTOB U3MEPEHUN U
MPEJACTABUTh PE3YJIbTAThI IO YCTAHOBICHHOU (opMe.

N3meputenvHas 3agaya Ne 3
[Tonyunts AMH curhan, wucciaeaoBaTh ero (¢GopMmy, H3MEPUTb €ro
napameTpbl, IPOBECTU METPOJIOTHUECKYI0 00pabOTKyY Pe3ysIbTaTOB U33MEPEHUN U
MPEICTaBUTh PE3yJIbTATHI IO YCTAHOBICHHOH (hopMme.

N3meputenbHas 3agada Ne 4
[TpoBecTH KOMMYTAITMIO CXEMbI COCAUHEHUH, TOJYYUTh MEPHUOIHUCCKYIO
MOCJICIOBATEILHOCTh  PAJUOMMITYJILCOB,  HMCCIIENOBaTh (OpMYy  CHTHAJIOB,
U3MEPUTh TapaMeTphl  TOCIEAOBATCIIBHOCTH  PaJHOMMITYJIbCOB, TPOBECTH
METPOJIOTUYECKYI0 00pabOTKy pe3yJbTaTOB HW3MEPEHUM U  TPEACTaBUTH
pe3yIbTaThl U3MEPECHHH 110 YCTAHOBIICHHOH (hopMme.



33

KoHTpOJIbHBIE BOIPOCEHI

1. Hasnauyenue m3meputenbHbIX TeHepaTopoB (W) u ux knaccudukarps.

2.  Hopmupyembie mapameTpsl BbICOKOUacTOTHBIX UI.

3. Ilpunrumn pabotst UI'. Oprasb! yripariieHus.

4.  Meroap! nonydenuss AM u AMH paJlMOCUTHAJIOB M UX peajiu3aius B
Ur.

5. Ipuniun paboTbl CHMMETPUYHOTO MYJITUBUOpATOpA.

6. T'apmonudeckue curHaibl BU u ux mapameTpsl.

7. Buaeoummnynbsc U paluOUMITYJIbC, UX MapaMETPHI.

8. IlocienoBaTeabHOCTh BUICO- U PAIUOUMITYJIBCOB U UX MapaMeTphI.

9.  VHuBepcalbHBIC MIEKTPOHHBIE OCIIIIIIOTPadbl M UX KIIACCU(DUKAITHA.

10. OGobOmennass cTpykTypHas cxemMa YOO W Ha3HAuYCHHUE AJIEMCHTOB.
Opransl ynpasienus Y 0.

11. Hopmupyemsblie xapakrepuctuku Y 0.

12. Usmepenue HanpsoxkeHunit YOO. Ha3naueHne W TOpHUMEHEHHE
KaJIMOpaToOpOB aMIUIUTYABI.

13. H3mepenue JIMTEIBHOCTH WUMITYJIBCOB. [IpuMeHeHNE KaimnOpaTopoB
JUIUTEIBHOCTH.

14. H3mepeHue BpeMEHHBIX HHTEPBAJIOB.

15. H3mepeHue 4acToThI.

16. WM3mepenue casura das.

17. TlpaBuia u ycnoBus Beioopa Y20.

18. VYcnoBus MHUHUMH3ALMS TOTPEHIHOCTEH NpPU CHATUM OTCUETHBIX
3HAYCHUM.

19. Hupaexc aMIUIMTYTHON MOZYJISIINHN U €r0 (PU3HUUECKUN CMBICT.

20. CooTHomieHWe MAJisg pacdyeTa TOTPEUTHOCTH W3MEPEHUs HHAEKCa

aMIUTUTYTHON MOYJISILIAH.
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JIABOPATOPHAS PABOTA Ne 9

HABJIIOJAEHUE ®OPMbI U UBMEPEHUE ITAPAMETPOB
®YHKIHOHAJIbHBIX Y3J10B AIIMAPATYPbI CBSI3U (YHY)
IHOCPEACTBOM CHATUA AMINVINTYJIHOU XAPAKTEPUCTUKH

Llenab paGoThl

1. 3akperieHne JIEKIIMOHHOTO MaTepraia Mo BHIMOJHEHUIO U3MEPEHUN
napamMeTpoB CHUTHAJIIOB C UCIOJIb30BAHUEM YHHUBEPCAJIBHOTO 3JIEKTPOHHOIO
ocriuiorpada.

2. 3akperuieHHe HaBBIKOB MPAKTHUYECKOH paboOThl B  MOJATOTOBKE
ocimuiorpaga Kk paboTe, ero HaCTPOilKe, BHINOJHEHUU U3MEPEHUN MapaMeTpoB
anmapaTypsl CBSI3U 00paOOTKH pe3yIbTaTOB, MOTYYCHHBIX B X0/I€ IKCIIEPUMEHTA.

3. IlpuobOpereHne HaABBIKOB MPAKTHYECKOH pabOThl B TMPOBEACHUU
uccnenoBannss YHY mnocpenctBoM H3MEpeHHs HANpsDKEHUM M TOKOB B
KOHTPOJIBHBIX ~TOYKax H OKCMIEPUMEHTAJIBFHOTO CHSTHS ~ aMIUTUTYTHOU
XapaKTePUCTUKHU YCUITUTEIIS.

H3mepurenpHbie 331a4u
1. H3mepeHue MOCTOSHHBIX HAIIPSKEHUH U TOKOB B CXEME YCUITUTEIS
HU3KoM yactoTel (YHY).
2. MHccnenoBanue yCHIMTENSI HU3KOW YaCTOTHI TTOCPEICTBOM CHSTHS €T0
aMILTATYAHOM XapakTepucTUKH (AX) | ompeeseHue quama3oHa BXOIHBIX
HaNpsHKEHNUM, COOTBETCTBYIOIIMX KJIACCY YCHIICHUS A.

TexHuueckoe obecrneueHue

—  U3MEPUTEIIBHBIA TEHEPATOP  vevvvveeerrennnnnnnns C COIJIaCOBaHHOM
Harpy3koit R= 600 Owm;

—  KOMOWHUPOBAHHBIN U3MEPUTENBHBIN TPUOOD;

—  YHUBEpPCAJIbHBIN 3JIEKTPOHHBIA BOJIBTMETD;

—  YHHBEpPCaJIbHBIN 2JIEKTPOHHBIN ocmIiorpad;

—  1abopaTOpHBIM MakeT (PYHKIIMOHAIBHOTO y37la amnmaparypbl CBA3U —
YHUY;

—  cTaOWJIM3UPOBAHHBIA UCTOYHUK MUTAHUS,

—  HU3MepUTeJIbHbIC Kabeu;

—  COEIMHUTEIIbHbIC MPOBOJHUKH;

—  TEXHHUYECKHE OMHUCAHMS CPEIACTB UBMEPEHUS;

—  (opman3oBaHHBIC CTPAHUIIBI OTTIOPHOTO KOHCIIEKTA.

NudopmanmonHoe obecrieuenre
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1. Metposorusi # DIEKTPOPAAUOUIMEPEHUS B TEICKOMMYHUKAIIMOHHBIX
cuctemax. Yueonoe mocodue / [Tox obmeit pexakiueit b.H. Tuxonosa. — 2-
e u3l., crepeorun. — M.: 'opsiuas nunus-Tenexkom, 2012. — 360 ¢

2. Metponorus u paguonsmepenus. [lox penakuueit Hedenora B.U. Yuebnuk
st BY3oB. M. «Bricmas mkonay, 2006 r.

3.  Mertposorus, ctTanaapTU3aus U cepTuuKkanus: yueOHHUK IS CTY. BBICIIL.
yue6. 3aBenenuii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK H Jip.; TIO]
pen. B.B.AnekceeBa. — 2-e¢ u3d., crep. — M.: M3marenbckuil UEHTP
“Axanemus”, 2008. — 384 c.

4. Koncmekr nekuui “MeTposiorusi, CTaHAapTU3alus U cepTU(UKAIUSI B
MH(POKOMMYHUKALIHAX .

MeTtoagndecKkue yKa3zaHus

Pemenue N3MCPUTCIIbHBIX 3a1a4

N3meputenpHas 3amada  Nel

1.1. IIpoBecTu KOMMYTALMIO CXEMbI COCUHEHUN I U3MEPEHUS
ITIOCTOSIHHBIX HaIpsKeHUU B cxeme Y HY.

1.2. [loaxiIounThs MIWIIHAMIEPMETP B LI€NIh KOJUIEKTOpA U MOAKIIOYUTH
MaKeT yCWJINTENsI K UCTOYHUKY MUTaHUs, 0OpaTUTh BHUMAHHE Ha MPABHIIbHYIO
NOJISIPHOCTB TIOJIKJIFOUECHMS.

1.3. IlepememiennemM MABMKKa TMOTEHIMOMeTpa R ycraHoBuTH MO
MUJITHAMITIEPMETPY TOK KoJiiekTopa ko = 0,5 mA.

1.4. Vcnonw3ys KOMOWHUPOBaHHbBIE U3MEPUTENBHBIE pUOOPBHI,
IPOU3BECTH M3MEPEHUs HaNpsHKEHWH B  YKAa3aHHbIX TOYKaX CXEMbl U
METPOJIOTUYECKYI0 00pabOTKY pe3yIbTaTOB U3MEPEHUM.

IIpy u3MepeHUM KaXkAOr0 HANPSKEHUS HEO0X0AMMO CJIeAUTH 3a
MOKA3AaHUSIMH MWUIHAMIIEPMETPA H 3alMCbIBATh ero nokazanusi. CreneHn
OTKJIOHCHHSI MOKA3aHUSI MUJUIHAMIIEPMETPA OT YCTAHOBJICHHOI0 3HAYECHUS
Iko xapakrTepu3yer u3MeHeHHe PadOThI CXeMbl.

1.5. Pe3ynbTarhl U3BMEPEHUI I METPOJIOTHIECKON 00pabOTKH MPECTaBUTh
B Tabm. 1.

Ik0=0,5 MA, TOK KOJJIEKTOpa, YCTAaHOBJIEHHBIN 10 Hayaia u3MepeHuit (10
npucoeguHenus U1 k yuactkaM cxemsl).

k0 - TOK KOJIEKTOpa MpU M3MEPEHHUH HAIPSKEHUS HA JaHHOM Yy4yacTKe
CXEMBI.

1.6. Ilo pe3ynbraram H3MEPEHUH  ONPEHCIUTH PEXUM  PabOTHI
TpaH3ucTOpa (OTKPHIT UITH 3aIEPT).
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NsmepurenvHas 3amaua Ne 2

2.1 TlpoBecTn KOMMYTAIMIO CXEMBI COSAMHEHUN IS ncciaeaoBanus AX
YHUY.

2.2 YcranoButb Ha uactore 1 k[II ypoBeHb cHrHajga Ha BBIXOJIE
M3MEPUTEIBHOTO reueparopa — 50 1b 0THOCUTENBPHO MAaKCUMAJIBHOTO HA TAHHOM
BBIXO/JIE.

2.3 Ilopats nuranue Ha YHUY.

2.4 TlomyuuTh ycTOMYMBOE H300paXEeHHE CHTHajla Ha  DKpaHe
ocuiiiorpada W ONpenenuTh nopor 4vyBctBUTenbHOocTH YHY, ycTanoBus
YpPOBEHb CHUTHajla Ha €ro BXOJI€, COOTBETCTBYIOIIMH  BO3MOXKHOCTH
uACHTU(UKAIINK CUTHAJIA Ha 3KpaHe ocuuiuiorpada.

2.5 YBenuuuBas ypoBeHb cuTHajla Ha Bxoae YHY, m3mepuTh ypoBeHBb
curHaina Ha Bbeixojge YHY, naOmomas mpu 3ToM (OpMy CHUTHAJIa Ha SKpaHe
ociuiorpaga. OrcuetHele 3HaueHUs okazanuit CU 3anectu B Tabnuiry Ne 3.

2.6 Ompenenuth 00JacTh YCHJICHHS Kilacca A Ha OCHOBE BH3YaJbHOTO
HaOJII0ICHUS UCKaXKeHU (popMbl curHana Ha Beixone YHY.

2.7 IlpoBectn METPONOTHMUYECKYIO OOpabOTKY pe3yabTaTOB M3MEPEHUN H
IPEJICTaBUTh PE3yIbTaThl U3MEPEHUI IO YCTAHOBJIEHHON (opMe.

2.8 Tloctpouts rpaduueckyro 3aBucumocth AX YHY u ykazate Ha
rpavke rpaHulbl TOBEPUTEIbHBIX UHTEPBAJIOB.

KoHTpOJIBLHBIE BOONPOCHI

YerpolictBo u npuHImn padotsl YHY,

N3mepsieMblIe B OIBITE TAPAMETPBI YCUIIUTEIIS.

N3mepenune Toka kosuiekTopa, Beioop CU,

Mertoauka pacuera NorpeHOCTH U3MEPEHUSL.

N3mepenust moctossHHOTO HanpsbkeHus B cxeme Y HY, Beidop CU.

Meroauka pacuera MOrpelIHOCTH WU3MEPEHHs] IPU U3MEPEHHH IOCTOSHHOTO
HaIpsHKEHUS.

AX VYHY, dopmsl npeacTaBiaeHus, GU3MUECKUI CMBICT.

Hcrounuku norpemHocter n3mepenusa AX YHY, metouka ux yvera.

9. Omnpenenenne goBepurensHoro HHTEpBaa AX YHY.

Sk wnE

0o ~
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JIABOPATOPHAS PABOTA Ne 10

HABJIIOJAEHUE ®OPMbI U UBMEPEHUE ITAPAMETPOB
OYHKIHNOHAJIBHBIX Y3JIOB AIIITAPATYPbBI CBA3U (YHY)
MOCPEJICTBOM CHSATHUS AMILIUTYTHO-YACTOTHOM
XAPAKTEPUCTUKHA

Ieap paboThI

1. 3akperuieHue JEKIMOHHOTO MaTepHaia MO BBHIMOJHEHUIO U3MEPEHUH ¢
MPUMEHEHUEM HCIIOJIb30BAaHUEM YHUBEPCAIBHOTO 3JEKTPOHHOTO OCImuIorpada
U AJIEKTPOHHOTO BOJIETMETPA.

2. 3akperuieHHe HaBBIKOB PaOOTHI B TOATOTOBKE CPEACTB HM3MEPEHHH K
BBITIOJTHEHUIO U3MEPEHUIN U 00pabOTKE MOTYyUYCHHBIX PE3YIbTATOB.

3. OBnazeHne METOAMKOM TMpPaKTHUECKO pabOoTel B  MPOBEIACHHUU
uccienoBanus Y HY mocpencTBOM 3KCIEPUMEHTATBHOTO CHATHS aMIUTUTYAHO —
YAaCTOTHOM XapaKTEPUCTUKHU YCUIUTENS U OLICHKH BIIUSIHUS YaCTOTHI CUTHAJIA Ha
XapaKTep U3MEHEHHUSI BBIXOIHBIX MAPAMETPOB YCUIIUTEIIA.

N3mepurenbHbie 3a1a4n
1. HccnenoBanue aMIUIMTYJHO-4aCTOTHOM xapakTepucTuku (AUX) YHY.
2. V3MepeHue u OlICHKA BIUSHUS YaCTOTHI BXOJHOTO CUTHAJIA HA paboTy
YCUJIATEIIS.

TexHuueckoe obecrneueHme

—  U3MEPUTEIIBHBI  TEHEPATOP  .evvvvrnnrrnnnnennns C COrJacoBaHHOM
Harpy3koi R= 600 Owm;

—  KOMOWHUPOBaHHBIN U3MEPUTENBHBIN PUOOP;

—  YHUBEPCAJIbHBIN 3JIEKTPOHHBIA BOJIBTMETD;

—  YHHMBEpPCAJIbHBIN AIEKTPOHHBIN ocuUIOrpad;

—  71abopaTOpHBIM MakeT (QPYHKIMOHAIBHOTO y37a ammaparypbl CBA3U —
YHUY;

—  CTaOWIM3UPOBAHHBIA UCTOUYHUK MTUTAHUS;

—  U3MepuTebHbIe Kabelu;

—  COEIMHUTEIbHbIE MPOBOAHUKY;

—  TEXHUYECKHUE ONMCAHMS CPEICTB U3MEPEHHUS;

—  (popManM30BaHHbBIE CTPAHUIIBI OTIOPHOTO KOHCIIEKTA.

NudopmanmonHoe obecrieuenme
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1. Metponoruss ¥ DJIEKTPOPATUOU3MEPEHUS B TEICKOMMYHUKAIIMOHHBIX
cuctemax. Yueonoe mocodue / [Tox obmieit pexakiueit b.H. Tuxonosa. — 2-
e u3l., crepeorun. — M.: 'opsiuas nunus-Tenexkom, 2012. — 360 ¢

2. Mertponorus u paguonsmepenus. [lon penakiuert Hepenora B.W. Yuebnnk
st BY3oB. M. «Bricmas mkonay, 2006 r.

3. MeTtposnorus, cTanAapTU3aNKsI U cepTUPUKAMA: yUeOHUK IS CTYH. BBICII.
yue6. 3aBenenuii / b.Sl.ABneeB, B.B.AnekceeB, E.M.AHTOHIOK H Jip.; TIO]
pen. B.B.AnekceeBa. — 2-e¢ u3d., crep. — M.: M3marenbckuil UEHTP
“Axanemus”, 2008. — 384 c.

4, KoHncnekt nekmui “Metposorusi, CTaHAapTU3alUs W cepTU(HUKAIUSI B
UH(POKOMMYHUKAIHSX .

MeTtoandecKkue yKa3zaHus

Petienrie n3MEepUTENIbHBIX 3a/1a4
N3meputensHas 3agava Ne |

1.1 Omnpenenuts mo AX 3HaueHUs ypoBHs curHaia Ha Bxoxe YHUY,
00eCreunBaOIIEro YCTONYUBYIO pab0OTy yCHIIUTENS Kinacca A.

1.2 VYcTaHOBUTH JAaHHBIM ypOBEHb CUTHAJIa Ha BBIXOJE HM3MEPUTEIILHOTO
redeparopa ( cM. u3mMeputeabHas 3ana4da Ne 1, maboparopnas padora Ne 7).

1.3 Tlomate curnan Ha Bxoa YHY u npoBectu mzmepenuss AUX YHY B
nuanasone yactoT ot 0,3 no 20 kI'n, obecnieyuB Mpu 3TOM U3MEPEHUSI HE MEHEe
yeM B JecsaTd Toukax. OTcueTHble 3HaYeHus nokazanuii CU 3anectu B TaOuILy:
«Tabnuna pe3yapTaToB U3MEPEHUN U METPOJOrnyecKkoi o0padoTk AUX».

1.4 TIpoBecTtd METPOJIOTHYECKYIO 00pabOTKYy pe3yJbTaTOB U3MEPEHUN 10
YCTaHOBJICHHOU (popMme.

1.5 Tloctpouts rpaduueckyro 3aBucumocts AUX YHY u ykaszate Ha
rpaduke rpaHUlIbl JOBEPUTEIHHBIX HHTEPBAJIOB.

KoHTpOJIBLHBIE BOONPOCHI

1. Tlopsimok omnpeneneHuss HOMMHAIBHOTO YPOBHSI BXOJHOTO CUTHANA JIsl CHATHS
AUYX YHUY.

2. Ilopsgok  BBIMIONHEHUS ~ OKCIEPUMEHTANBLHOTO  ucciemoBanms  YHY

nocpeactsoM cHsatus AUX.

DU3UYECKUN CMBICIT BBITIOJIHAEMOTO YKCIIEPUMEHTA.

[Topsimox hopMUpoBaHKS OTCUETHBIX 3HAYEHUHN BBIXOJHOTO CUTHAJIA.

5. Anroput™m ompezeneHuss aOCOMOTHOW OCHOBHOM MOTPENTHOCTH H3MEPEHUs
BBIXOJHOro curaiga Y HY.

B w



6. OcoOennoctu onpeseneHns abCOIOTHOW OCHOBHOM MOTPEUTHOCTH U3MEPEHUS

BBIXONHOrO curHana YHY B ykazaHHOM g JKCIIEpUMEHTA JUAIla30HE

4acToT.

ANTOpPUTM OonpeaeneHus ypoBHs CUTHaIa Ha Beixoje Y HY.

8. AnropuT™M ormpejaenieHds aOCOIIOTHON MOTPEUIHOCTH YPOBHS CHTHajla Ha
BbIxoae YHY.

9. Hcrounuku norpemHocteit uamepenus AUX YHY, metonuka ux yuera.

10.Omnpenenenue nqoBepurenbHoro nartepsaia AUX YHY.

~
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I11. ®POPMbI OTYETHOCTH

JIABOPATOPHAS PABOTA Ne 1

Tewma 3auaTusa

Lenu 3agaTus

PaccmaTtpuBaembie BOIIPOCHI

Texauueckoe obecrieueHmne

NuadopmaimmonsHoe obecrieueHme

ba3oBble puHLHUIBI TOCTpoeHUs cuctembl CU
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EnuHuubl cucTeMbl
OcHOBHBIE




(0|

43

JlonosiHuTEILHBIE




44

HpOI/l3BOIlHl)Ie C¢INHUIbI
HpOCTpaHCTBa N BPEMCHH




(0|

45

MexannyecKux BeJJUUYNH




46

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




(0|

47

MAargauTHbBIX BeJINYNH
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OOpa3oBaHue 1eCATHYHBIX
KpartHbix
IIpaBuia odGpa3oBanust

0003HaYeHue

MHOXHUTCIIb IpucCTaBKa
MEXIyHapOIHOE pycckoe

Y4e0HO-TPEHUPOBOYHbIE 32/1a4HU



seanuun CU

IIpaBuia odGpa3oBanust

49

JloabHBIX

MHOXHUTCIIb

IIpUcCTaBKa

0003HaYeHne

MEXIYHAPOTHOE

pycckoe

MOJIYYCHHUSA U 3aAIIUCHA JCCATUYHLIX BCJIUYNH
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BHecucTeMHbIe OTHOCHTEJIbHbIE
Ha ocHoBe JACCATHYHBIX J]OI‘apI/lq)MOB



51

norapnq)aneCKne (107030700031
Ha ocHoBe HaTypa/JdbHbIX JIOFapI/I(l)MOB
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JIMCT oTUETHOCTH
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JIABOPATOPHAS PABOTA Ne 2

Tema 3augaTusa

Lenwn 3ausaTus:

PaccmaTpuBaeMble BOIIPOCKHI:

Texanueckoe 00ecCIeueHne:

MeToan4YecKre yKa3aHMs.
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du3nyecKue OCHOBbI H3MEPEeHU

1. ATrmocdepHoro nasijieHus

2. OTHOCHUTEJbHOM BJAKHOCTH.

3. TemnepaTypsbl
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YcrpoiictBo n npunuun aeiicreuss CU

1. ATrmocdepHoro nasijieHus

2. OTHOCHUTEJbHOM BJAKHOCTH.

3. TemnepaTypsbl
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AJIropuT™M

1. UcxoaHOro COCTOSTHUSA

2. OnpeaesieHUs1 3HAYEHUH BJIAUSIIOIINX BEeJTHUYNH
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Xapakrepuctuku CH

Texunueckue MeTtpoJioruyeckue
1.

I/13MepeHne nmapamMeTpoB BJAMAIOIIHAX (l)aKTOpOB

Bnusrommit 3HaueHue WNurepnperanus
Ne OtcueTrHble . Pesynprar
dakrop buzndeckoit | Ausw pe3yibTaTa
n/n 3HAYEHUs U3MEpEHUs
(d.B.) BEJIMYHHBI HU3MEPCHUS
1
2
3
HopmaTuBHbBIE 3HAYEHUS] BJIAMSIONINX (PAKTOPOB Il 00J1aCTH
HopmainbHbIX 3HaYeHUN Pabounx 3HaueHuit
BoIBoaBI 10 pe3yJibTaTaM M3MEpPeHHH
1. ..... JEXKUT B 00JaCTH . . . . .
2...... JICKUT B 00JIaCTH . . . . .
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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 3

Tema 3aHaTHA:

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texanueckoe obecrieueHme

MuadopmariimonHoe obecrieueHue

IHorpemnocTu usmepeHui

Horpemnoctu CU

Kaaccewl Tounoctu CHU
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Bujbl HOpMHPOBaHHBIX

AOcoimoTHas

OTtHOCHUTENBHASA

Kaaccesl Tounoctu CU

O0o3HayeHne Kiracca TOUYHOCTHA

dusnueckuii




NOTrPeIIHOCTEN

61

IIpuBeneHHas

U a0COJIIOTHBIE npeaeJIbHO0 J0IIyCTHMbBIC IOT'PEIITHOCTH

CMBICJI

PacueTHbie popMyIibl
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MeTpo.ﬂornqecxne XapaKTCPUCTUKH KOMﬁl/IHl/IPOBaHHLIX

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

63

[Ipenen gom.
OCHOBHOH
MOTPEITHOCTH

Koneunoe
3HaYCHHE
Jrana3oHa
M3MEpEHUI

N3mepsemas
BEJIMYMHA

Jnamnazon
u3Mep.
BEJIMYUHBI

[Ipenen
HU3MEPEHUS

[Ipenen non
OCHOBHOH
MOTPEITHOCTH

Npu padoumx yCJ0BUSIX U3MEPEHUH




64

Boipa:kenus 1J1s pacuera adCoOJIOTHBIX
Tun npubopa

Pacuer a0COJTIOTHBIX OCHOBHBIX

Nsmepsemas [Ipenen Aon Nsmepsemas
BEJTMYHMHA H3MEpeHus BEJIMYMHA
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npeaeJabHO T10IIyCTUMbIX HOFpeIHHOCTeﬁ

npeaeJabHO0 J0IIyCTUMBIX HOFpeIHHOCTeﬁ

[Ipenen
W3MEPEHUS

Aon

N3mepsiemas
BEJIMYMHA

3HayeHue
W3M. BEJTUYUHEI

[Ipenen
W3MEPEHUS

Aon




66

N3mepsaemas
BEJIMYMHA

[Ipenen
WU3MEPEHUS

Aon

N3mepsemas
BEJTMYMHA
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[Ipenen
W3MEPEHUS

Aon

Namepsemas
BEJIMYMHA

3HayeHue
U3M. BEJTUYHUHBI

[Ipenen
W3MEpPEHUS

Aon
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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 4

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 -
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OOpaboTka pe3yJIbTAaTOB

YcaoBus usMepeHui —

Nsmepsemas [Ipenen OtcuetHble N3mepennbie

o A
BCJIMYMHA U3MEPCHUU 3HAa4YCHUA 3HaA4YCHUA ot
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OJHOKPATHBIX NMPAMBIX I/I3MepeHI/II7[

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
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OJHOKPATHBLIX KOCBCHHBbIX I/I3MepeHI/Iﬁ

OHeHKa IOrp€IHOCTU KOCBEHHOI'O ME€TO4a

o

IIECCUMHUCTHYCCKOM
MOACIN

CPEIHEKBAIPaTHICCKOM
MOJEIIN

[IpencrapisieMbliit
pe3ynbTar

duznueckas
TpPaKTOBKa

NMOTrPeNIHOCTH




74

JIMCT OTYETHOCTH
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JIABOPATOPHAS PABOTA Ne §

Tewma 3auaTus:

Iexp paboTHI

N3MmepuTenbHEIE 3a1a4n

O0opyaoBaHue paboyero Mecra

NuadopmaimmonHoe obecrieueHue
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I/I3MepI/ITeJILHI)Ie 3agavn

Hccaenyemblii 00beKT CBSA3H HN3mepsiemble mapamerpsl

Brioop CH Cxema

AJITOPUTM H3MEpPeHHs CONMPOTHBJICHUI



Ne 1,2,3

YciaoBue NpUrogHOCTH
K JKCILIyaTalM U

coeqUHEeHUuM
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Cxema 3j1eKTpUYecKasi
(pyHKIMOHAJILHASA
U3MEPHUTEIBLHOTO Mpolecca

Pemenune usmepuTebHOM 3a1a4u
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

PanuouacroTHeiit dhunep

[Ipenoxpanurens

3. BI)IBO}II)I O MPUTOAHOCTH K IKCILIYyaTalluu

CoenuuurenbHad LENb

PanuouacroTHeiit dhunep

[Ipenoxpanurens
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HN3mepuresibHasn
OnpenesieHue CONPOTUBJICHUI 3JIEMEHTOB

CxeMa pe3uCcTHUBHOM HN3mepsieMble mapaMeTpbl
MaTpPHIbI

Cxema

Pemenne usmMepuTe/IbHOM 327244

t°C P 0]

OTcueTHbIE 3HaYCHUS BIHUSIOMNX (HAKTOPOB:

t°C P [0)

N3mepeHHbIe 3HAYEHUS BIUSIONUX (PaKTOPOB:

Y ci10BUS U3MEPEHHI

Tadauna oTcYeTHLIX 3HAYCHU N

CHu
Ipenesl OtcueTHble 3HaueHUs (OCHOBHBIE, IOIIOJHUTEIILHBIE)

WU3MEPEHUU

R1 R2 R3 R4 RS
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3agada Ne 4
PEe3UCTUBHON MATPHUIIBI

Cxema yj1ekTpuyeckasi yHKIMOHAIbHAS
U3MEPHUTEILHOIO Npolecca

coeqUHEeHUuM

Homep MmaTpuubl

O0paboTka pe3yJbTaTOB U3MEpPEHUil

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
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JIucerT oTueTHOCTH

Hauoosee nocroBepHbie pe3yJibTAThI
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JIABOPATOPHAS PABOTA Ne 6

Tema pabOTHI

Ileau paboTHL:

N3MepuTenbHEIE 3aJ1a4N:

TexHuyeckoe o0ecIieueHue:

MadopmalimoHHoe 00eCcIieueHue:




HN3mepureabnas 3agaua Ne 1

82

Tun ncroynnka N3mepsemblii CxeMa snexTpuueckas
napameTp (GyHKIIMOHATbHAS
U3MEPUTEIBHOTO IpoIEcca

Bri6op CU1

CxeMbl coeIMHEHn I

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

i/ 1] 4353
= pexXuM
- /I\ «V»
*
Pemienne 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 BIUSIONUX (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

pe3yJibTara




CxeMa anekTpuueckas
byHKIIHOHATBHAS

HU3MCPHUTCIIBHOTO ITpOHCCCa

1. Usmepenue |

1. U3mepenue |

84

HN3mepuresbHas
N3mepsiemble
BEJIMYUHBI

Cxembl
2. Uzmepenne Uriyx

2. Uzmepenne Uriy

Tabmuiia OTCUETHBIX 3HAUYEHUN

1 mapa
Cu RI/R =

2 mapa
R /R =

l mapa R...= 2mapa R...=
R...= R...=

I1

I>

Ur... Ur... Ur... Ur




3agaya Ne 3
Br16op map pe3uctopos

1.

X0 0

no
0 0

1«
2%

Il
AR AR

1«
2%

YcnoBus HN3MCPCHUA
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Bri6op CU

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...
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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
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OHGHKa IOrp€IIHOCTU KOCBECHHOI'O METOAa

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

MOTPEIIHOCTEU
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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 7

Tema 3augaTusa

Ieap paboThI

N3MmepuTenbHEIE 3a1a9n

O0opynoBanue pabodero Mecra

MuadopmariimonHoe odecrieueHue




dopma curmana

a) TeOpeTUUYECKas:

90

HN3mepuresbHas

N3mepsiembie mapaMeTpsl

1. Um, T

1 Um
F==; Uck=—
T V2
0) SKCIIepUMEHTATbHAS 2. Uck
Um =+/2Uck
t°C P
OTtcueTHBIE 3HAYCHUS BIHSIONINX (DaKTOPOB:
t°C P
HSMepeHHBIC 3HAYCHUA BIIMAIOIIUX (1)aKTOp0B:

Y cnoBus n3MepeHui

N3mepsiembrit
rnapameTp

CHnu

Cxema coeIuHEHUH




3agadya Nel

3HaueHus mapaMeTpoB

1. Tlo 3amanuro:

Fu=

3. OxnpgaeMble 3HAUECHUSA

; Uck =

91

(DYHKHI/IOH&TIBHLIC CXCMbI

HN3MCPUTCIIBHOTO IMPOIECCCa

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

Fua= + I'o

Uck = + B 2. U3mepenus Uck

Um = + B

T= + C
Otcuértnbie | U3mepeHHoe N [Ipencrasnse-mplii
3HAYEHUSI 3HaYEHUE o Aon A As pe3yabTar

6;[1'[
cn rnapaMmeTrpa

U3MEPEHUIN




HN3mepureabHas
MyabTuBHOpaTOp
Cxema 3j1eKTpHYecKasi

NpUHIAIIHAJIbHASA

92

OCIII/IJIJIOFpaMMbI CUTHAJI0OB

Ha BbIX0JaX

Cxema dJjieKTpruYecKas
(pyHKuHOHAJBbHAA HIpoLIECcCca

U3MepeHui

BCMHM v MCTOYHUK NMUTAHUSA

N3mepsiemblii CHu OTtcuéTHble 3HaUYEHUs N3mepenHoe 3HaueHMe

napameTp

rnapamMeTpa CUuriajia




3agaua No2

N3mepsiemble mapamMeTpbl
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O:xumaeMble 3HAYEHUA

H3MEPHAEMDBIX BCJIUINH

CxeMa coequHeHU M

Oon
SHH

Aon

A;m

As

[IpencrapisieMblit
pe3ynbTaT

WNutepnperanus
pe3ynbTaTa
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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 8

Tema 3ausaTus

emnu 3auaTus

HM3MepuTebHbIC 330291

Texauueckoe obecrieueHmne

NuadopmaimmonsHoe odecrieueHue
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HN3mepuresbHasn

dopma HecylIero KoJjedanusi HN3mepsieMblie mapaMeTpbl

a) TeopeTH4YeCcKas:

0) 3KCIIepUMEHTAJIbHAS

Ocuernblie 3Havenust CH Biausommx Gpakropos
t° P [0)
3HavyeHus1 BAUSIIOIUX pakTopos t° = P= Q=

YcaoBus H3MepeHnd ...

M3mepsemblil

Otcuernbie| M3mepeHHbIE
rnapamerTp CHn

Son %0 S %0 A
3HAYEHUS 3HAYEHUS or o ot




3agadya Nel

3HaveHHns mapamMeTpoB

Ilo 3axanuio:

Fu=

2. O:xkugaeMblie 3HAYCHUSA

97

Cxema jieKkTpruecKas
GyHKUMOHAJIbHAS

H3MEPUTEIBHOTO Ipomecca

CxeMma coeIMHEHU

Fu= + k'
U= + B
Um = + B
TH = C
A As [IpencraBnsiemslit pe3ynabTar | HHTepmperanus pe3yabTaTa
JTT

U3MEPEHUN

WU3MEPEHUN
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HN3mepuresibHasn
dopma paguocurHana N3mepsiemble mapameTpbl

a) TeopeTH4YeCcKas:

0) 3IKCIIepUMEeHTAJIbHAS

Ocuernsblie 3Hayenuss CH Bausomux Gpaxkropos
t° P [0)
3Hauyenus BausilouX pakropos t° = P= Q=

YcaoBus H3MeEpeHnd ...

N3mepsiemblii U1 OtcueTHbIe N3mepennsie

don %0 O % Aon
napameTp 3HAUEHUs 3HAYEHUS




3aga4a Ne2

3HaueHus mapameTrpoB

HH(OPMAIMOHHOT0 CUTHAJIA

Ilo 3axanuio:

Fuz

O)Kl/lllaeMble SJHAYCHHUHA
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Cxema r1eKTpruecKas
GyHKUMOHAIbHAS

U3MEPHUTEIHLHOTrO Tpoiecca

CxeMma coeIMHEHU

Fu= + Kkl
U= + B
Umnu= + B
Tu= + c
Mam = + %
A As [TpencraBasiemslii pesynabTar | MHTepnperauus pesynbraTa

U3MEPEHUIN

MU3MEPEHUN
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HN3mepuresbHasn
dopma paguocurHana N3mepsiemble mapamMeTpbl

a) TeopeTH4YeCcKas:

0) 3IKCIIepUMEeHTAJIbHAS

Ocuernsblie 3Hayenuss CH Bausomux Gpaxkropos
t° P [0)
3Hauyenus BausilouX pakropos t° = P= Q=

YcaoBus H3MeEpeHnd ...

N3mepsiemplit

Orcuernrle| M3MepeHHbIg
rnapameTp CHu

Oon %0 Om %0 A
3HAYCHUS 3HAYCHUSI o A ot




3agaya Ne3

3HaueHus nmapamMeTpon

HH(OPMAIMOHHOI0 CUTHAJIA

Ilo 3axanuio:

Fea = 7 Unm

O)KI/II[aeMbIe SJHAYCHHUHA
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Cxema riekTpruecKas
GyHKUMOHAIbHAS

U3MEPHUTEIHLHOTrO Tpoiecca

CxeMma coeIMHEHU

Fea= + k'
U= + B
Unu= + B
Ten= + c
Mamu = + %
A As IIpencraBnsiemslii pesynprar | HMHTEpnperanus pesynbraTa

U3MEPEHUN U3MEPEHUU
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HN3mepuresbHasn
dopma paguocurana N3mepsiemble mapameTpbl
a) TeopeTH4YeCcKas:

0) 3KCIIepUMEeHTAJIbHAS

Ocuernsblie 3Hayenuss CH Bausomux Gpaxkropos
t° P [0)
3Hauyenus BausilouX pakropos t° = P= Q=

YcaoBus H3MeEpeHnd ...

MN3mepsiemblil

Orcuernele| M3MepeHHbIE
rapameTp CHu

Oon %0 Om %0 A
3HAYCHUS 3HAYCHUSI o A ot
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3agaga Ned
3HaueHnn nmapameTpoB Cxema ANEKTPUIECCKasA
HHGPOPMALMOHHOI0 CUTHAJIA (pyHKuUMOHAIBLHASA
H3MEPUTEIBHOTO Ipouecca
Tu = + MKC
Tea= + MKC
Fea= + k'
Umnu= + B
q= +
Cxema coeguHeHU
A As IIpencrasnsiemslii pesynprar | HMHTEpnperanus pesynbraTa

U3MEPEHUN U3MEPEHUU
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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 9

Tema 3augaTusa

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texauueckoe obecrieueHmne

NuadopmaimmionHoe obecrieueHue
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Cxema INEKTPHUIECCKas HSMepﬂeMble

leI/IHllI/IlII/IaJIbHaﬂ HﬁHpﬂ)KeHl/lﬂ U TOKHA
VD1 U=-9B Ur1, Ur2, 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»
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Maker YHY
CxeMma coeIMHEeHUI

>F.
>E.

r41s

9

b5-47

I'8
M830B <<= <> B7-58
P «-V» _<% Q>_ P «-V»
Urt I3 T9 Ux T12 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
B7-58 M&30B
[lapametp OrcueTHbIe Pesynbrar OrcueTHble Pesynbrar
3HAYCHUA I/ISMepeHI/Iﬁ 3HAYCHUA I/I3MepeHI/H>'I
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 = (Susu to)[nb ]
S = (Sisw +o)[Hm |
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3aqa4a 2
o0bekTa cBs3u (YHY)
Cxema 1ekTprnueckasi QyHKIUNOHAJIbHASA
U3MEPHUTEIBLHOT0 MpoIecca

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

WUI'HY -13-112; 2B - B7-58; UI1 b5-47; Y20 — C1-96

CxeMa coequHeHU M

Ocuernsble 3Hayenust CH Bausiromux GpaxkTopos
t° P [0)
3HaueHnus BaAUsIOUX pakTopos t° = P= Q=

YciaoBust usmepeHust
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HN3mepuresbHas
(Ipo0oKEeHHE)
Tabaunua pe3yjbTaTOB U3MEpPEHNH
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=¢ (Puex) [1B]
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3agaua 2

U MeTPOJIOrH4YecKoii 00padoTku AX

Tabnuna 3
11
H3Mepennsi Ha BbIX0/e 00beKTa pencrabisieMble
PE3yIbTATHI
OoTCY. [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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JIucerT oTueTHOCTH
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JIABOPATOPHAS PABOTA Ne 10

Tema 3augaTusa

Henn 3ausaTus

PaccmaTpuBaeMble BOIIPOCHI

Texauueckoe obecrieueHmne

NuadopmaimmionHoe obecrieueHue
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HN3mepuresbHasn

HUccaenosanne AHYX
®opMmbl npeacrabienus AUX yeTbIpexnoaOCcHUKa

1. MaTtemaruuyeckue

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. Pacyer morpemHocTH u3mMepeHus

A A
iApng[dB]Z 20'9 Uu3/vl T Qzgx _20|g Uu3M — 20|g Uu3M T Azgx — 20|g usm
0,775 0,775 U,.. . Sex
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. TlpeacraBJisieMble Pe3yJabTAThI
S = (Susu to)[nb ]
S = (Sisw +o)[Hm |
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3agaua 1
o0bekTa cBs3u (YHY)
Cxema 1ekTprueckasi QyHKIUOHAJIbHAS
U3MEPUTEIHLHOTO Mpolecca

) R P > | O

/
OB OB

F =const=1000 I'g
U,x — Var

(07|
WUI'HY -13-112; 5B - B7-58;UIl b5-47; Y30 — C1-96

CxeMa coequHeHHM

Ocuernsble 3Hayenust CH Bausiromux Gpaxkropos
t° P [0)
3HaueHnust BAUSIOMHUX pakTopos t° = P= Q=

YciaoBust usmepenust
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HN3mepuresbHas
(Ipo0oKEeHHE)
Tabaunua pe3yjbTaTOB U3MEpPEHNH
Puex [HI] = | Fe {0,3-20} x[' N =10
Pusx [AB] = |const
No N3mepenus Ha BBIXOJIE O0OBEKTA
oTCUc- F
TOB kl'1 OTCY. |U3MED. Aon Am ASpix 5% Prsex | Pusex Amex ApBHx
3Hay. | 3Ha4. | [B] [B] [B] ° | [#6] | [Hn] | [aB] | [Hn]
1 0,3
2
3
4
3)
6
7
8
9
10 | 20
I'pa¢mueckoe
pe3yJibTaToB

S=¢ (F) [nb]




3agaua 1

117

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
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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-Tenexkom, 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.; 1O
pen. B.B.AnekceeBa. — 2-¢ usn., crep. — M.: U3gaTenbckuii eHTp “Axanemus”,
2008. — 384 c.

4. Metponorus, CTaHJapTU3aLus, cepTuuKanus 151
ANIEKTPOU3MEpPUTENbHASE ~ TeXHHUKa:  YueObHoe  mocobdue / K. K.Kuwm,
I".H.Anucumos, B.JO. bap6aposuy, b.4. JIutBunosuu. — CII0.:ITutep, 2008. —
368 c.
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Conep:xkanue
AHHOTAUA 2
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