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1. MACHOPT ®OHJIA OHEHOYHbIX CPEJICTB

®onx  omeHounblx cpeacts  (POC) paspaboran Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEIHETO MPOPECCHOHATHLHOIO 00pa3OBaHMS
(®IroC CIIO) no cnemuansHocTH 09.02.01 KommnbplOTepHBIE CHCTEMBI U KOMIUICKCHI,
yrBepxkeHHoro Ilpukazom MunnpocBemenuss Poccuum ot 25 mas 2022 r. Ne 362 u B
COOTBETCTBMM ¢ pabouedt  mporpammor  gucuurimabl  OIIL[.07  Metponorus u
AIEKTPOTEXHUYECKUE U3MEPECHHUS.

OOC BKiIIOYAET KOHTPOJbHBIE MaTepHalibl JAJsi MPOBEIEHHUS TEKYIIEro KOHTPOJS U
MIPOMEXYTOYHOM arrecTanyi B (Gopme SK3aMeHa, KOTOpHIC MO3BOJIIIOT OICHUTH YPOBEHB
JOCTUKEHHUSI, 3aIJTAHUPOBAHHBIX PE3Yy/IbTaTOB 00yUEHHUs M0 YUeOHOU TUCIUILINHE.

Texkyumuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISICTCS C IIEIBI0 PETYIISIPHOTO HAOIIOICHHS
3a XOJOM [OJTalHOTO OCBOCHUS OOYYAIOIIMMHUCS MaTepuaioM Y4eOHON JUCIUILIUHBI,
ONTUMH3AIMK YIIPABICHUS 00Pa30BaTEIBHON JEATEIbHOCTBIO OOYYAIOUIMXCS, CBOEBPEMEHHOM
KOPPEKTHUPOBKHU HEePCOHATBHBIX 00pa3oBaTeIbHBIX pe3yIbTaToB, 00y4aromuxcs
MeJarOTHYECKUMH CPEJICTBAMU.

TexyiieMy KOHTPOJIIO YCIIEBAEMOCTH IOJUIEKAT BCE OOy4arolIUecs, OCBaMBaIOLIUE
YUeOHYIO TUCIUILTHHY.

Texymuii KOHTPOJIb MPOBOJUTCS B Mpelenax y4eOHOro BpEMEHH, OTBEACHHOIO Ha
W3y4YeHUE JUCUUIUIMHBI TPAJAUIIMOHHBIMA M WHHOBAIMOHHBIMH METOJAMHU C HMCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUH.

Pe3ynbrarhl TEKyIIero KOHTPOJI YCIEBAEMOCTH OOYYalOIIMXCS B BHJE OIEHKH B
0aIbHOM BBIpaXKeHHUH («5», «4», «3», «2») 3aIUCBHIBAIOTCS B KypHAJE YU€OHBIX 3aHATHUH.

IIpome:xxyTouHasi aTTecTaums 1Mo y4eOHON TUCHUILIMHE MPOBOJUTCS C LIEIBIO OLICHKU
YPOBHSI OCBOEHUS TEOPETHUUECKUX 3HAHUH, YMEHUIA, TPUOOPETEHHOTO MPAKTUIYECKOTO OTBITA.

®opMBI ¥ IEPUOTUIHOCTD MPOMEKYTOUHON ATTECTAIIMU IO JUCIMIUIMHE OTPEIETISIOTCS
y4eOHBIM TUTAHOM 00Pa30BaTEIBLHON MPOTPAMMBI: IK3aMEH B 3 ceMecTpe.

DK3aMeH MPOBOAUTCS HEMOCPEACTBEHHO IMOCJE 3aBEPUICHUSI OCBOCHMS JUCLMILUIUHBI, B
CPOKH, YCTAHOBJICHHBIC KAJICHIAPHBIM YYEOHBIM TIpapuKOM. DK3aMEH IMPOBOAHUTCS B JICHbD,
OCBOOOKICHHBIN OT APYrux GopM ydeOHOM Harpy3KH.

DK3aMeHaI[MOHHbIE BOIIPOCHI U 3a/IaHUs COCTABIIAIOTCS Ha OCHOBE pabodell MporpaMMbl
JUCHUIIIMHBI. DK3aMEHAIMOHHBIE BOIIPOCHI U 33JJaHUs IOJ>KHBI COOTBETCTBOBATH MPOBEPSEMBIM
pesyibTaTaM OOYy4YeHHSI W JOBOJSATCS /IO CBEIEHUSI OOydYalOIIMXCS B TEUCHHE IEPBBIX JABYX
MECSIIEB OT Hayala O0yueHusl.

2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUATIJIUHBI

OIILL.07 MeTpoorus u 3JIeKTPOTEXHUYECKHE U3MEPEHHS HallpaBjieHa Ha (popMUpoBaHUE
00IIKX U TPOPEeCCHOHATIBHBIX KOMITETEHIIHH.

OcBoeHne yuyeOHOW NUCIUIUIMHBI JTOMDKHO CHOCOOCTBOBaTH (POPMHUPOBAHUIO OOIIHX
KOMIICTEHIINH:

OK 01 Beibupats  cnocoObl  pemieHus 3agad  MpOGECCHOHATBHOW  JIeSATeNbHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnons30BaTh COBpEMEHHBIE CPEICTBA TIOUCKA, aHanmm3a "
uHTepnpeTanuu wHGOpMau, W WHPOPMAIMOHHBIC TEXHOJOTUU JUIS BBITOIHEHHS 33134
npodeccuoHabHOM IeSATEbHOCTH;

OK 04 D3¢ddexTrBHO B3aUMOACHCTBOBATH M pa00TATh B KOJUICKTHBE 1 KOMaH/IC;

OK 05 OcymiecTBasTh YCTHYIO u MUCbMEHHYI0 KOMMYHUKAIIHIO
Ha roCy1apCTBEHHOM S3BIKE Poccuiickoit  ®denepanuu ¢ y4ETOM
0COOCHHOCTEH COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA;



OK 07 CopnelicTBOBaTh COXpPaHEHHUIO OKPYKAIOMICH CpPEIbl, PecypcocOepekeHHIO,
MIPUMEHSTH 3HaHUS 00 U3MEHEHHUH KIIMMaTa, IPUHIIUIIBI OEPEeKIMBOT0O MPOU3BOJCTBA, 3 (PEeKTUBHO
JICHCTBOBATh B UPE3BbIYANHBIX CUTYaALUSIX;

OK 09 Ilonb3oBaThecsi MpOQecCHOHATbHON JOKYMEHTAlMe Ha TOCYJapCTBEHHOM W
WHOCTPAHHOM SI3bIKaX.

B pesynbrare ocBoeHHS y4yeOHOW IUCHUIUIMHBI OOYYalOUIMMHCS JOJIKEH OBJIAJCTh
npodeccnoHATbHBIMI KOMITETEHIUSIMU:

[1K 1.4 BeInoaHATh IPOTOTUIIMPOBAHKE IU(PPOBBIX CUCTEM, B TOM YHCJIE - C TPUMEHEHHUEM
BUPTYaJIbHBIX CPEJICTB;

I[IK 3.1 IlpoBoauTh KOHTPOJb MapaMEeTpOB, JAMATHOCTUKY U BOCCTAaHOBJICHHE
paboTOCIOCOOHOCTH LU(PPOBBIX YCTPOUCTB KOMITBIOTEPHBIX CHCTEM M KOMILIEKCOB;

[1K3.2 IIpoBepsars paboToCcoCOOHOCTb, BBIIOJIHATH OOHAPYKEHUE U YCTPAHITH Ae(PEKTHI
[IPOrpaMMHOTO KOJZla YIPAaBJISIOIINX nporpaMM  KOMIIBIOTEPHBIX ~ CUCTEM W
KOMILJIEKCOB;

B pesynbTare 0cBOEHUS JUCHUILIMHBL O0y4YalOUIUICs JODKEH MOIYYUTh MPaKTHYeCKUil
ONBIT: IPOBOAUTH TEXHUYECKHUE U3MEPEHHUS, OCYILLECTBIISATh METPOJIOTUUECKHUE PACUETHI C YUETOM
IpaBu1 0(OPMIIEHUSI PE3YJIbTaTOB U3MEPEHUS.

B pe3yinbraTe 0CBOSHUS JUCIUILIMHBI 00YYaROIIUHCS JOJDKCH:
yMeTb:
KJ'IaCCI/I(bI/ILII/IDOBaTL OCHOBHBIC CPCCTBA H3M€peHPII>i;
MNPUMCHATH OCHOBHBIC MCTOAbI U ITPUHIMIIBI U3MCPCHUA,
MNPpUMCHATH MCTOAbI 1 CPCICTBA obecneyeHust CAHUHCTBA U TOYHOCTH HSMQPGHHﬁ;

® IIPUMEHATH aHaJIOI'OBLIE 51 dpoBbIe HA3MEPUTETILHBIE npuoopHl,

HU3MCPUTCIIbHBIC I'CHCPATOPLI

3HAThb:

® OCHOBHBIC MOHATHUS 00 U3MEPEHUSIX U eINHUIAX (PU3UUECKUX BEIMUHH;

OCHOBHbBIE BU/IbI CPEACTB U3MEPEHUH U UX KIaccu(UKaLuio;

METO/IbI U3MEPEHUIA;

METPOJIOTHUECKHUE MTOKA3aTENN CPEICTB U3MEPEHUI];

BUJIBI U CIIOCOOBI OIIPEeNICHHs IIOTPELIHOCTH M3MEPEHHH;

INPUHLUI  JACUCTBUS npudopoB (hOpMHUpOBaHUS CTAHIAPTHBIX ~ M3MEPUTEIBHBIX

CHUTHAJIOB;

® BIIMSHIE U3MEPHUTEIBHBIX IPUOOPOB HA TOUHOCTH U3MEPEHHIA;

® MCTOAbI U CHOCO6BI aBTOMAaTU3aIlnu I/I3MepCHHI>'I TOKa, HaHpH)KCHI/ISI 1 MOIIIHOCTH.
O01mme KOMIEeTEH NN

Kon
KOMIIETEeHIINH ®opMyJIHPOBKa KOMIETEHIIUH 3HaHus1, yMeHUsI
OK 1 BriOupats criocoOb! pereHus YMmenus:
3a71a4 IPOQeCCHOHATBHOM *  pacro3HaBaTh 3a/iauy H/WIIK NPOOIeMy B
JeATEbHOCTH, IPUMEHUTENBHO K | MPpodecCHOHANIBHOM H/HJIH COLIMAIBHOM KOHTEKCTE;
Pa3IMYHBIM KOHTEKCTaM *  QHANU3MPOBATH 3a]a4y W/WIK NPOOIEMY U BBIICISITh

€€ COCTaBHBIC YaCTH;

*  OINPEIENATH ATAIBI PEIICHUS 3a0aUH;

*  BBIIBILTH U 3(PPEKTUBHO UCKATh HHPOPMAIIHIO,
HEOOXOIUMYIO JUIS pENICHHUS 3a]Ja4H H/WITH TPOOIIeMBbI;
*  COCTaBUTb IIJIaH ACUCTBUS,

*  ONpeJeNUTh HEOOXOANMBIE PECYPCHI;

*  BIIAJCTH AKTyaJFHBIMU METOaMHU PaOOTHI B
npodecCHOHAIBLHOM U CMEXHBIX cepax;

*  peanu30BaTh COCTaBJICHHBIH IIIaH;

*  OLEHMBATH PE3yJIbTAT U NOCIEICTBHSI CBOUX
JIeHcTBUH (CaMOCTOATEIEHO WIIH C TIOMOIIIBIO
HACTaBHHKA)




3uaHus:

aKTyaJIbHBI TIPO()ECCHOHATBHBIA ¥ CONMATbHBIN
KOHTEKCT, B KOTOPOM IPUXOIUTCS pabOTaTh U KUTH;
OCHOBHBIC MCTOYHUKH UH(DOPMALUU ¥ PECYPCHI JJIs
pemieHns 3amad W MpodiieM B MPOopeCCHOHATHLHOM
W/WIIA COIATIbHOM KOHTEKCTE;

AITOPUTMBI BBITOJIHEHUS pabot B
poeCCHOHANBHON U CMEKHBIX 00IACTSIX;

METOJIBI pabOThl B MPO(ECCHOHATBLHOW M CMEKHBIX
cepax;

CTPYKTYpY IJIaHa JUIs peLIeHUs 3a/1a4;

MOPAJOK OLEHKH PE3yJbTaTOB pELIEHUs 3anad
poeCCHOHANBHON NesITeIbHOCTH

OK 02 Hcnonb3oBats COBPEMEHHBIE Ymenus:
cpeacrBa IIOMCKa, aHalIu3a H OIIPEACIATh 3a1a4u JIs1 IIOMCKA uﬂcpopMaLu/m;
HHTCPIIpCTAllNN I/IHti)OpMaIlI/H/I Hu OnpeacsaTh HEOOXOAUMBIE NCTOUYHHUKH uﬁcpopMaLmu;
MH(OPMAIMOHHBIC  TEXHOJIOTHH IUIAHUPOBATh MPOLIECC ITOUCKA;
AT BRI me 3anmatd CTPYKTYPHPOBATH MOTyYaeMYI0 HHPOPMAIIHIO;
NpO(ecCHOHANBLHO BBIIENATH  Haubollee  3HAUMMOE B  IlepeuHe
JIeATEIbHOCTH HH(OpMALIT,
OIICHUBATh MPAKTUICCKYIO 3HAUUMOCTh PE3yIbTaTOB
TIOMCKa;
0(pOPMIIATH PE3yJIbTATHI IOUCKA;
MIPUMEHSTH CPeICTBA MH(YOPMAIIMOHHBIX TEXHOJIOT U
JUIA pelIeHns Tpo(ecCHOHANbHBIX 3a/1a4;
HCTIONTH30BaTh COBPEMEHHOE MIPOTPaMMHOE
obecrieueHme
3uaHus:
HOMEHKIIaTypa  HWH(POPMAIIMOHHBIX  HCTOYHUKOB,
IPUMEHSIEMBIX B TPO(ECCHOHATBHOMN 1eATeTbHOCTH;
IPUEMBI CTPYKTYPHUPOBAHHS HH(OPMAITIH;
dopmar  odopmiieHHsT  pe3yabTAaTOB  TMOWCKA
uH(pOopManny;
COBpPEMCHHBIC cpencTa u yCTpoiicTBa
MHPOPMATH3AIIH;
HOPSIIOK  MX  TPUMEHEHHs W NPOrpaMMHOE
obecrieueHre B MpoQecCHOHANBHON eITeIbHOCTH B
TOM HYHCJIE C FCTIOJIb30BaHNEM ITH(POBBIX CPEACTB
OK 04 D¢ dhexkTHBHO B3aUMOICHCTBOBATH YMmenus:
U paboTaTh B KOJNJIEKTUBE M OpPTraHM30BBIBATh PAOOTY KOJUIEKTHBA U KOMaH/IBI;
KOMaH/ie B3aMMOJICHICTBOBATh C KOJIJIETAMH, PYKOBOJICTBOM,
KIIMEHTaMHU B xo/1e npodeccruoHaNbHON
JIeSITeIEHOCTH
3HaHus:
TICUXOJIOTHYECKHE OCHOBBI JeATETHHOCTH
KOJIJICKTHBA, TICUXOJIOTHYECKHUE 0COOEHHOCTH
JMYHOCTH;
OCHOBBI ITPOEKTHOH JeATSIIHHOCTU
OK 05 OcymiecTBnATh YCTHYIO u YMmenus:

NMUCbMCHHYIO KOMMYHUKAIIUIO Ha
TOCYAapCTBEHHOM A3bIKE C YYETOM
0COOEHHOCTEH COIHAJILHOTO U
KYJbTYPHOT'O KOHTEKCTA.

rpaMOTHO M3JlaraTb CBOM MBICIIM M O(l)OpMJ'[S[TB
JIOKYMEHTBI 10 TPOQECCHOHATBHON TeMaTHKe Ha
TOCYyJapCTBEHHOM A3BIKE, MPOABJIATH TOJCPAHTHOCTH
B paboveM KOJIEKTHBE

3uaHus:

OCOOGHHOCTH ~ COLMAIBHOIO ¥ KYJBTYPHOTO
KOHTEKCTa;

mpaBuia OQOPMICHHS JOKYMEHTOB M ITOCTPOCHHS
YCTHBIX COOOIIICHHH.




OK 07

CopaeicTBOBaTh COXpaHEHHIO
OKpYXKaromiei cpenpl,
pecypcocOepexeHHo, MPUMEHSITh

YmMenusi:
co0IrI01aTh HOPMBI 9KOJIOTHIECKON O€301TacHOCTH;
OMpPENCNATh HAMPaBJICHUS PECYpCOCOCPEKCHUS B

HWHOCTPAaHHOM A3bIKax

3HaHMS 00 M3MEHEHUHW KJIMMATa, pamMkKax Mpo)eCCHOHATBHON  JCATCIBHOCTH O
TIPUHIIHIIBI OepexKIMBOTO CHELUATILHOCTH
MIPOU3BOJICTRBA, 3¢ HEKTHBHO SHAHMUS:
JICHCTBOBATh B YPE3BBIYAHHBIX [paBHJIa SKOJIOIMYECKOM 0€30IaCHOCTH IIPH BEIECHUH
CHTyaIuAax podecCHOHAIBHOM eI TeIHOCTH;
OCHOBHBIC pecypesl, 3aJIeiCTBOBaHHbBIC B
poheCCHOHATBHOM NS TEIBHOCTH;
Iy TH 00ECIICUCHHS PECYPCOCOEPEKEHUSI
OK 09 ITonb3oBaTbCs YMmenus:
podecCHOHATBHON MMOHUMATh OOIIMI CMBICT YETKO IPOU3HECCHHBIX
JOKYMEHTaIHEH Ha BBICKa3bIBAHHI Ha W3BCCTHBIC TEMBI
rOCYIapCTBCHHOM u (mpodeccroHaIBHBIC U OBITOBBIC);

MOHMMATh TEKCTHI Ha 0a30BBIC NMPOQECCHOHATBHBIC
TEMBI;

y4acTBOBAaTh B JHAJlOrax Ha 3HAKOMBIC OOIIME |
npodeccroHaNbHbIC TEMBI;

CTPOUTH TIPOCTHIE BHICKA3BIBAHUSI O ceOe M O CBOEH
podecCUOHANbHOMN NesITeIbHOCTH;

KpaTKo OOOCHOBBIBATh M OOBSICHUTH CBOU JEHCTBHUS
(Texymiue U MIaHUpPyeMbIe);

MUCATh MPOCTHIE CBA3HBIC COOOIIECHNUS HAa 3HAKOMBIC
WV HHTEPECYIOMNE MPOPECCHOHATBHBIC TEMbI

3HaHUS:

IpaBWja IOCTPOEHUs] HPOCTBIX W CIOXKHBIX
MpeaoKeHuil Ha mpodeccnoHalbHbIE TEMBI,
OCHOBHbBIE o0mIeyrmoTpeOuTeTbHBIC
(OprTOBast M MpoeccuoHaNbHAS JISKCUKA);
JIGKCUYECKUH MUHUMYM, OTHOCSIIUNUCS K ONHUCAHUIO

TJ1aroJibl

PEIMETOB, CpescTB u TPOIIECCOB
npo(hecCUOoHaTbHOM eI TeIbHOCTH;
OCOOCHHOCTH  TPOU3HOICHUS; [PABUIIA YTCHUS

TCKCTOB HpO(I)eCCI/IOHaHI)HOfl HaNpaBJICHHOCTHU

IIpodeccnoHanbHbIE KOMIIETEHIINM:

Koa n
HauMeHOBaHHUe IMoka3aTesn ocBOEHUSI KOMIIETEHIIUT
KOMIETEeHIIHI
[1K 1.4 Bemmonusath | IIpakTH4ecKuii OMbIT B:
HPOTOTHITMPOBAHUE e pa3paboTKe MacTep-MOJIEIIH;

1 (poBBIX cUCTEM,
B TOM YHCJIE — C
NPUMEHEHHEM
BUPTYaJIGHBIX
CpEJICTB.

CPEJICTB BUPTYaJIH3AIUHL.

BEIOOpE TECTOBBIX BO3JICHCTBHIA;

tectupoBanuu nporotuna MC Ha KOPPEKTHOCTh MPUHSATHIX PEIICHU;

BBIOOPE PEIKUMOB TSI OTIIAIKH;

MIPOBEICHUM WCIBITAHUH pa3padaThIBACMbBIX IPOTOTHIIOB HU(PPOBBIX CHCTEM B
COOTBETCTBHH C IPOTPAMMON M METOJMKON MCIBITAHUH, B TOM YUCIIC — C IPUMCHEHUCM

YMmenusi:

e paboTaTh B cpeax MOACTHUPOBAHNS IU(PPOBBIX YCTPONHCTB U CHCTEM;
®  BBINOJHATH TECTHPOBAHUE IIPOTOTHIIOB.

3Hanusa:

® TEXHHYECKMX XapaKTePHCTHK TUIOBBIX LU(PPOBBIX YCTPOHCTB; OCOOCHHOCTEH
MPUMEHEHHUS M TIOIKJIFOUCHHSI OCHOBHBIX THUIIOB LIU(POBBIX YCTPOICTB;

e 0COOEHHOCTEH MPUMEHEHUS U TTOJKITIOYCHHUS] OCHOBHBIX THITOB ITM(POBBIX YCTPOHCTB;

®  cpeJibl MOJICITMPOBAHMS LIM(PPOBBIX YCTPOMCTB M CUCTEM;

® METOJIOB NOCTPOCHHSI KOMITBIOTEPHBIX MOEIeH HU(POBBIX YCTPONUCTB;

e METOJOB OOecIiedeH s KauecTBa Ha dTare IMPOSKTHPOBAHNS.




1K 3.1 [IpoBoauTh
KOHTPOJTb
apameTpoB,
JIMarHOCTHUKY U
BOCCTaHOBJICHHE
paboTOCTIOCOOHOCT
1 IU(PPOBBIX
YCTPOMCTB
KOMITBFOTEPHBIX
CHCTEM U
KOMILIEKCOB;

IIpakTnuyeckuii ONbIT B:
®  KOHTPOJIS MTAPaAMETPOB IIU(PPOBBIX YCTPOHCTB;
® JMarHOCTUKK Ne(eKTOB W HEHWCIPaBHOCTEH
KOMIIBIOTEPHBIX CUCTEM U KOMILJIEKCOB;
e ycTpaHeHHUs Je(PEKTOB U 3aMEHA YCTPOWCTB KOMIIBIOTEPHBIX CHUCTEM H
KOMILIEKCOB.

(POBBIX  YCTPOHCTB

YMmenus:
®  [IPUMEHATH KOHTPOJBHO- H3MEPHUTEIBHYIO amnmnaparypy M CHeUHalIu3MpOBaHHbIC
cpeAcTBa JUIS KOHTPOJS M JMArHOCTHKU LU(POBBIX YCTPOWCTB KOMIBIOTEPHBIX
CHCTEM U KOMILJIEKCOB;
®  BBINOJHATH TIOUCK Je(PEKTOB W HEUCHPABHOCTEH IUQPPOBBIX YCTPOHCTB
KOMITBIOTEPHBIX CHCTEM M KOMILJIEKCOB;
e  coONrOMaTh TEXHUKY O€30MMaCHOCTH 1 TIPOMBIIUICHHON CAaHUTAPHH TTPH MPOBEICHUN

pabor.
3HaHun:
®  OCOOCHHOCTH KOHTPOJISI M JUATHOCTUKUA YCTPOWCTB KOMITBIOTCPHBIX CHCTEM H
KOMITJICKCOB;
® OCHOBHBIC METOABl AWArHOCTHKH; almapaTHBlE W TPOTPaMMHBIC CPEICTBa
(YHKIIMOHATLHOTO  KOHTPOJISI W JIMAaTHOCTHUKM KOMIIBIOTEPHBIX CHCTEM U
KOMILJICKCOB,

e  BO3MOYKHOCTH U 00JIACTH MPUMEHEHUS CTaHJAPTHON M CHENHATbHON KOHTPOIBHO-
M3MEPHUTENFHOM anapaTyphl IS JIOKAIN3AIMY MECT HEUCIIPAaBHOCTEH;

®  BOCCTAaHOBJEHHE pabOTOCHOCOOHOCTH IHM(POBBIX YCTPOHCTB KOMIBIOTEPHBIX
CHCTEM M KOMIUIEKCOB.

e @paBWiIa M HOPMBI OXpaHBl TPyHa, TEXHUKH OE30MAaCHOCTH, HPOMBIIIICHHON
CaHUTaPUU U MIPOTHUBOMOXKAPHON 3AIIUTHI

I1K3.2 TIpoBepsTh
paboTococoOHOCTh
, BEITIOJTHSATH
oOHapyKeHue u
YCTPaHSATh JePEKTHI
MPOrPaMMHOTO
KOJIa YITPABIISFOIIMX
porpamMmm
KOMITBIOTEPHBIX
CHUCTEM H
KOMITIIEKCOB

IIpakTnyeckuii ONbIT B:
e  OTJAJKH allapaTHO-NPOTrPaMMHBIX KOMIIBIOTEPHBIX CUCTEM U KOMILIEKCOB;
*  WHCTAJUIANNHU, KOHOUTYPUPOBAHHS U HACTPOUKH OTIEPAIIHOHHON CUCTEMBI,
JIpaiiBEpOB, PE3UJCHTHBIX IIPOrPAMM;
e  BBISIBIICHUS Ae(PEKTOB PYHKIIMOHUPOBAHUS POTPAMMHOTO 00ECIICYEeHUS,
e BOCCTAaHOBIICHUS M OOHOBJICHUS BEPCHIl MPOrpaMMHOI0 OOeCTieUeHUs |
OIEPaIMOHHBIX CUCTEM

YMeHus:
e  BBINOJHATH HHCTAIUISIHIO, KOH(OUTYPUPOBAHNE U HACTPOUKY OTIEPAITMOHHOM
CHUCTEMBI, JIpaliBEPOB, PE3UIEHTHBIX POTPAMM;
e  BBISIBILATH JIe(DEKTHl U OTKIOHEHUS B (PYHKIIMOHHUPOBAHHH TPOTPAMMHOTO
obecreueHns KOMITBIOTEPHBIX CUCTEM U KOMIUIEKCOB.

3Hanus:

e 0cO00eHHOCTH (DYHKIIMOHUPOBAHHS MTPOTPAMMHBIX CPEICTB KOMIBIOTEPHBIX
CUCTEM U KOMILIEKCOB;
METOJIbI OTJIAJKA M TECTUPOBAHUS MPOrPAMMHBIX CPEICTB; OCOOCHHOCTH
(YHKITHOHUPOBAHUS U apXUTEKTYpa OTIEPAIMOHHBIX CHCTEM;
COBMECTMMOCTh  BEPCHH  MNPOTrpaMMHOrO  oOecredeHust
CHEIMATIbHOIO Ha3HAYECHHUS;
[IpoBepsTh pabOTOCIIOCOOHOCTH, BBITIOIHATH OOHAPYKEHHE W yCTPAHSATH
JeeKThl MPOrPaMMHOTO KOJla YIPABJISIOMINX MPOTpaMM KOMITBIOTEPHBIX
CUCTEM U KOMINIEKCOB.
TpeOOBaHM K TUIIEH3UPOBAHUIO ITPOTPAMMHOTO 00eCTICYEeHUS

obuero w




OIIIL.07 MeTpos10rusi ¥ 3JIeKTPOTEeXHUYEeCKHUE U3MepPeHH s

Ne HanveHnoBaHnue TemMbl IIK, OK Te];,%ﬁg;gg?ggﬁlonb Hp;?;ifi:g::aﬂ
1 2 3 4 6
Conep:xanue yll|e6H0r0 MaTepuaa .. OK 01, OK 02,
O01ue BONPOChl H3MePUTEIbHOI TEXHUKHI OK 04, OK 05, VeTHBI ompoc
1 OK 07,
‘ OK 09, 1K 1.4,
IK 3.1, [IK 3.2
JlaGopaTopHbie padoThI
1. | JJabopaTtopHas pabora Nel. OO6paboTKa pe3yabTaTOB U3MEPEHHI. OK 01, OK 02,
I~ p A > ~ o P e ~ = ~ " Ao 1
2. | JIaboparopHas pabota Ne2. PacueT XxapakTepHUCTHK MOTPEIIHOCTH H3MEPEHUH OK 8?{ 87K 05, Bbll‘l()J'[HE)HI/lC
OK 09, TTK 1.4, nabopaTopHOH padoThI
[1K 3.1, [IK 3.2
Copep:xanue yueOHOro MaTepuaia .. OK 01, OK 02, Y cTHSBI onpoc
1. | H3mepeHus 3JieKTpHYECKUX BeTHUHH OK 04, OK 05,
OK 07,
OK 09, 1K 1.4,
[IK 3.1, TIK 3.2
JlaGopaTopHbie padoThI
1. | Jlaboparopuast padotaNe3 HccnenoBanue BIMSHHUS (OPMBI HANPSHDKCHHS HA MMOKA3aHMUs OK 01, OK 02, BEITIOJIHEHHE
IprOOpPOB. OK 04, OK 05, n1abopaTopHOM paboTHI
2. | JlaboparopHas pabdoraNe4 M3mepenne R, L, C yHHBepcaIbHBIM MOCTOM. OK 07,
OK 09, K 1.4,
[IK 3.1, TIK 3.2
CamocrosiTesibHasi padoTa
Copep:xaHue y4eOHOro MaTepuaJa .. OK 01, OK 02, YV CTHBIH O1poc,
1. | Mccaenosanne GpopmMbI 2IeKTPHIECKHAX CHTHAJIOB OK g‘}( 87K 05, TeCTHpOBaHHe
OK 09, 1K 1.4,
IK 3.1, TIK 3.2
JlabopaTopHbie padoThI DK3aMeH
1. |JlaGopartopnass  pabGoralNe5 M3yuenue mnapamMeTpoB HUMITYJILCHOTO CHTHala C MOMOIIbBIO
ocuuiorpada. OK 01, OK 02, Bbluonﬂevnue
2. | JJaboparopnas pabotaNe6 [Tomyuenue guryp Jlnccaxy. 3mMepenne 4acToTsI OK 04, OK 05, 11a00PaTOPHO# padOTEI
4. | JlaboparopHas padota Ne 7 M3mepeHue mapaMeTpOB CHUTHAJIOB C TOMOIIBIO ITU(PPOBOTO OK 07,
ociyutorpada. OK 09, IIK 1.4,




5. | JTaboparopnast padotaNe 8 M3yueHue mapaMeTpoB CUTHAJIA C IIOMOIIIBIO IK 3.1, TIK 3.2
ANIEKTPOHHOTO OocTMIIIoTpada
. Conep:xaHue y4eGHOT0 MaTepHuaJa .. OK 01, OK 02,
1. | Mi3smepuTenbHbIe reHepaTophbI OK 04, OK 05,
OK 07, Y CTHBII Onpoc
OK 09, IIK 1.4,
I1K 3.1, [IK 3.2
JlabopaTopHblie padoThI
1. |Jlaboparopnast pabora Ne 9. IlosydeHnue 3aJaHHBIX MapaMETPOB CHI'HAJIOB C TIOMOIIBIO OK 01, OK 02,
TE€HEpPaTOpPOB OK 04, OK 05, Brimonnenue
OK 07,
OK 09, TIK 1.4, nabopatopHoi paboThI
[IK 3.1, T1K 3.2
Coaep:xkanue y4eOHOro MaTepuaJa .. OK 01, OK 02,
1. |A3mepeHne NapaMeTPOB YIeKTPUYECKUX CHTHATIOB OK 04, OK 05,
OK 07, YcTHbI# onpoc
OK 09, 1K 1.4,
[IK 3.1, TIK 3.2
JlabopaTopHbie padoThI
Jlaboparopnas padota Nel0. [TpuMeHeHrne yacTOTOMEpa JIJIsi U3MEPEHHUS YacTOTHI, OK 01, OK 02,
NeproJa ¥ OTHOIIEHHS YacTOT. OK 04, OK 05, BrinosineHune
OK 07, 7ab0paTOpHON pabOoThI
JlaGoparopnast pabGota Nell. V3mepeHme 9acTOTBI METOJOM CPAaBHEHHS C IIOMOIIBIO OK 09, 1K 1.4,
ocumorpada [1IK 3.1, [IK 3.2
Conepikanue yueOHOro MaTepuasia OK 01, OK 02,
N3mepeHne MexaHNYeCKHUX BeJIUYHH OK 04, OK 05, .
OK 07, y(i”l:HbII/l o'np(x‘:,
TECTUPOBAHUE
OK 09, 1K 1.4,
[1K 3.1, T1K 3.2
JlaGopaTopHble padoThI OK 01, OK 02,
JlaboparopHast pabora Nel2 [ToBepka riaikoro MUKpOMeTpa OK 04, OK 05, Brinonxaenue
JlaboparopHas pabora Nel3 [ToBepka ImTaHTeHIUPKYJIS OK 07, nabopaTtopHoi paboThI
JlaGopartopnas padota Nel4 3mepenne Macchl OK 09, IIK 1.4,

IIK 3.1, [IK 3.2




3. ®OHJ1 OHEHOYHbIX CPEACTB /151 TEKYIIEI'O KOHTPOJISI U
MMPOMEXYTOYHOU ATTECTAIIUU

3.1. @opMbI U METOAbI OLIECHUBAHUS
@DOpMBI TEKYIIET0 KOHTPOJIS 110 AUCITUTUINHE:

— YCTHBIH orpoc ((ppOHTAIBHBINA, HHAUBUIYaTbHbIH, KOMOMHUPOBAHHBIN );

— TecTUpoBaHUE (MMCBMEHHOE MM KOMITBIOTEPHOE);

— THUCbMEHHAs MpoBepKa (OTBEThI HAa BONPOCHI, pPEIICHHE 3a7ad W PHUMEPOB,
COCTaBIICHHE TE3HUCOB, pedepaToB, BHITOIHEHUE CXEM, BBIITOJHEHHUE 3aJaHUN IS CAMOCTOSTEIIbHOU
paboTsI U ap.);

— TpakTUYecKas MpoBepKa (NP MPOBEICHUH MPAKTHUECKUX U JIA0OPATOPHBIX 3aHATHIA),

— CaMOKOHTPOITb ¥ B3aUMOIIPOBEPKA.

Bosmoxkubl u  gpyrue  (OpMBI  TEKYIIErO KOHTpOJII YCIEBAaGMOCTH, B TOM YHCIIe
WHHOBAI[MOHHBIC HA OCHOBE MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA.

[IpernogaBarens Ha OJHOM Y4€OHOM 3aHSATHH MOJKET HCIIOJIB30BATh OJHY WM HECKOJIBKO
(bopM TeKyIIero KOHTPOJIS.

[TpoMexxyTodHast aTTecTals OIIEHUBACT PE3YJIbTAThl Y4COHOH IEATEITBHOCTH 00YJIarOIIUXCS
3a ceMecTp (Toayroaue).

OcHOBHBIMHU (pOpMaMH MPOMEKYTOTHON aTTECTAIIUU SBISICTCS - SK3aMEH

3.2. ®oH/ OLIEHOYHBIX CPEJICTB /ISl TEKYIero KOHTPOJIst
3adanue 014 ycmnozo onpoca no memam

1. Tlepeuncnute npuOOpHI, MpeAHA3HAYCHHBIC IJIs1 UCCIeI0BaHUS (OPMBI M CHEKTpa
CUTHAJIOB.

2. YHHBepcalbHBIC 2JIEKTPOHHBIE OCIHIUIOTPadHI,

3. Hudpossie ocrpuiorpagsl

4.  Ocuunorpadbl CMEIIAHHBIX CUTHAJIIOB

5. Ocmwnorpaduyeckre n3MepeHus

6. M3mepeHue HanpsHKEHUH METO/IOM MPSIMOTO MPeoOpa30BaHMs U METOJIOM CPAaBHEHUS

7. V3mepeHune BpeMEHHBIX TapaMeTPOB U MapaMeTPOB UMITYJIbCOB

8. IlorpemHocT u3MepeHn.

9. Kiacchl TOUHOCTH U3MEPHUTEIHLHOTO ITPHOOpa.

10. T'ocymapcTBeHHas cuctemMa o0ecredeHus eIMHCTBA U3MEPEHUH.

11. HopmaruBHas ocHOBa o0ecrieueHus: eAMHCTBA u3MepeHuii B PO

12. OcHOBHbBIE 3JIEMEHTHI IEKTPOU3MEPHUTEIBHBIX MPUOOPOB.

13. TlpuHIMI paboTHI AEKTPOMEXAaHHUECKUX MPUOOPOB Pa3THUHBIX CUCTEM.

14,  OO6mue neTany u y3Jbl 2JIEKTPOMEXaHUUECKUX MTPUOOPOB.

15. [puniun knaccupuKaiuy AIEeKTPOU3MEPUTENBHBIX  NMPHOOPOB.

16. VYcnoBHble 0603HaUEHNUs, HAHOCHUMBIE Ha IIKAJIE AIEKTPOMEXaHUYECKUX ITPUOOPOB.

17. U3mepenue Toka, HampspKeHHs, MOLIHOCTU. [IpuOophl 1 M3MEpeHHs: OCHOBHBIX
[IapaMeTPOB PaJUONIEMEHTOB U DJIEKTPUUECKUX LIETIEH.

18. DnexkTpoHHO-Ty4eBas TpyOKa W MPHUHIIMIT ACHCTBHSI AJIEKTPOHHOTO ocmmuiorpada

19. OcHoBHbIE TEXHUYECKHE XapaKTEPUCTUKU OCIIHILIOrpada.

20. Ha3nauenue, KiacCH(UKAUS ¥ OCHOBHBIC XapaKTEPUCTUKH  HW3MEPHTEIHHBIX
TeHEPaTOpOB.

21. OOmas cTpyKTypHas cXxeMa reHepaTOpbl HU3KOW YacTOThI, Ha3HAYEHHE OJIOKOB.

22. TTpuniunsl paboThl U3MEPUTENBHBIX TEHEPATOPOB PA3IUYHBIX YACTOTHBIX THANAa30HOB.

23. W3mepeHue 4acTOTHI M UHTEPBAJIOB BpeMeHU. [loHsTHE 00 3TamoHax 4acToThl. MeToap
M3MEpPEHUS YaCTOThl U UHTEPBAJIOB BPEMEHHU.

24.Yactoromepsl. M3MepeHne criekTpa dJIEKTPUUYSCKUX CUTHANOB. M3mepenue (azoBoro
CIIBUTA.

25. WHCcTpyMeHTapuil Ulsi HW3MEPEHHs JIMHEHHBIX pa3MEpPOB M CKOPOCTH, YIJIOBBIX Pa3MepoB.
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HBMepCHI/Ie MacCChbI

JlaGopaTropHbie padoThI

Jlaboparopuas pabota Nel. O6paboTka pe3yabTaTOB H3MEPECHUH.

JlaGopaTtopnast pabota Ne2. PacyeT xapakTepUCTHK MOTPEITHOCTH U3MEPECHHIMA

Jlaboparopuas pabora Ne 3. HccnenoBanue BIusiHuS (GOpPMBI HaNpsOKEHUS HA MOKa3aHUS
proOOPOB.

Jlaboparopnas padora Ned. M3mepenne R, L, C yauBepcaaibHbIM MOCTOM.

Jlaboparopuas pabora Ne5 M3ydeHue mapaMeTpoB MMITYJIbCHOTO CHUTHANIA C ITOMOIIBIO
ocriorpada.

JlaGopaTtopnas padota Ne6. [Tomyuenue puryp Jluccaxy. M3amepenue 4acToThl

JlaboparopHast pabora Ne 7. M3ydyeHue mapamMeTpoB CHTHAJIOB C IOMOIIBI0 HU(POBOTO
ociyuiorpada.

Jlaboparopuast pabora Ne8. V3mepeHue mapaMeTpoB CUTHAJA ¢ MOMOIIBIO 3JIEKTPOHHOTO
ociyuiorpada.

Jlaboparoprast pabora Ne9. IlonydeHue 3aJaHHBIX NAPaMETPOB CUTHAJIOB C TTOMOIIBIO
TeHepaTopOB

JlaGopaTtopnast pabota Nel0Q. [Ipumenenue yactoromepa JJisi U3MEPEHUs YaCTOThI, epruoa
Y OTHOIICHHUS YacTOT.

Jlaboparopuass padora Nell. M3mepeHwe 9acTOThl METOAOM CpPaBHEHHUS C ITOMOIIBIO
ociuiorpada.

Jlaboparopuas pabora Nel2. [ToBepka riajKkoro MUKpoOMeTpa.

JlaboparopHas pabota Nel3. [ToBepka MmITaHTeHIIUPKYIISL.

Jlaboparopuas padota Ne 14. 3mepeHue Macchl.

IIpumepHbIe 3a1aHKs 111 CAMOCTOATEILHON NMPOPAOOTKH

1. IlpopaboTarh HaBBIKH OOPAOOTKU Pe3yabTaTOB U3MEPEHUI.

1. TlpopaboTaTh HaBBIKH ONPEACICHHUS METOJMYECKUX IMOTPEUTHOCTEH MpPU H3MEPEHUH
apaMeTPOB AMEKTPHUUECKUX LIeNel MOCTOSIHHOTO TOKa.

2. [IlpopabotaTh  HaBBIKM  ONpEACICHUS  JIOTMIOJHUTEIBHBIX  CHCTEMATHYECKHUX
MOTPEUIHOCTEH H3MEPEeHUs B LENSAX IMEePEeMEHHOro TOKa NMpH OTKIOHEHMHM (DOpPMBI CHUTHajIa OT
HOMHMHAJIBHOM.

3. IIpopabGoraTh HaBBIKM HCCIEIOBAaHHS BIHSHUS (OPM HANpSHKCHUS Ha TTOKa3aHUs
puOOpPOB.

4. TlpopaboTaTh HaBBIKM H3Yy4YE€HHE MapaMEeTPOB CHUTHAJIOB C IMOMOIIbIO IHM(POBOro u
AJEKTPOHHOIO OCIMILIOrpadoB.

5. IIpopabGoTaTh HaBBIKM MOJyY€HHUsS 3a/J@aHHBIX [APaMETPOB CUTHAJIOB C TOMOIIBIO
TeHEepaTopOB

6. IIpopaboTaTh HaBBIKM NPUMEHEHHUS YACTOTOMEPOB JUIsl K3MEPEHHsI YaCTOTHI, IIepruoa 1
OTHOIIIEHHUS YacTOT.

7. IlpopaboTaTb HaBBIKM M3MEpPEHHMs] 4YacTOTHI METOJOM CpaBHEHUS C TOMOIIbIO
ocyuiorpada.

8. IIpopaboTaTh HaBBIKM MTOBEPKHU TIaIKOIO MUKPOMETPA

9. [IIpopaboTaTh HaBBIKH MMOBEPKHU IITAHTC€HIIUPKYJIS

10. IIpopaboTaTh HaBBIKH U3MEPEHUS MACCHI

3.3. Kputepuu oueHuBaHus

Kputepuu oneHkH 1Jisi TECTUPOBAHUS:
«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u menee
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Kpurepnn oneHnBaHusi NpaKTHYeCKOH/J1a00paTopHOil padoThI:

Onenka «5» cTaBUTCS, €CIIH yJalllUics BRIIOIHSET padoTy B IOJIHOM 00beMe ¢ COOJII0IEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEIPHOCTH, BCE JTambl pabOThl MPOBOAUT B YCIOBUSAX WU DPEKUMAX,
o0ecreunBaIIUX MOJyYeHUE MPABWIBHBIX PE3yJIbTaTOB M BBIBOJOB, COOMIOAAET TpeOOBaHUS
MPaBWJI TEXHUKUA OE30MACHOCTH, MPABHIBLHO M aKKYPAaTHO BBITIOJNHSET BCE 3alKCH, TAOJUIIBI,
PUCYHKH, YePTEKHU, IpadUKu, MPaBUIHHO BIMOIHIET aHAIU3 OTPEUTHOCTEH.

OrneHka «4» CTaBUTCS, €CJIU BBITIOTHEHBI BCe TPEOOBAHUS K OIIEHKE «5», HO OBLJIO JOMYIICHO
JBa-TpHU Hejlouera, He 0oJiee 0JHOM Herpy0oil OIIMOKN U OHOTO He04eTa

Onenka «3» CTaBUTCS, €CJIM padoTa BBITIOIHEHA HE MOJTHOCTBHIO, HO 00BEM BBHITIOJTHEHHON €¢
YaCTH MTO3BOJISIET MOIYYUTh IPABUIIbHBIN PE3YJIbTAT U BBIBOJ, MJIHM €CJIM B X0J1€ IPOBEJCHUS OIbITAa U
M3MEpeHUs ObUIH JOMYIIEHBI ONIHOKH

Onenka «2» craBuTcs, eciu paboTa BBINOJIHEHA HE MOJHOCTHIO, UM 00BEM BBITOJIHEHHOM
gacTh pabOThl HE IO3BOJISET CJAENaTh MPABHIBHBIX BBIBOJOB, WJIM €CIIA OMBITHI, H3MEPEHUS,
BBIUHCIICHH S, HAOII0ICHUS TPOU3BOIMINCH HEIIPABUIIBHO.

Kpurtepun oneHku pe3y/jbTATOB BbINOJIHEHUS
BHEAY/IUTOPHOH (CaMOCTOATEIbHOI) padoThI

Pabora BbIMIOJIHEHA ITOJIHOCTHIO, JICMOHCTPHPYIOTCS TIyOOKHE 3HAHHS TEOPETHYCCKOTO
MaTepuaiga U YMEHHE MX MPUMEHSTh, MOCIEA0BATENbHO U MPABUIBHO BBIIOJHEHBI BCE 3a/laHus,
CJICJIaHbI BHIBOJIEI.

Omenka «5» - «OTJIMYHO» BBICTABIACTCS, €CIM padoTa BBINIOJHEHA IOJHOCTHIO;
JNEMOHCTPUPYIOTCS TJIYOOKHE 3HAHHUS TEOPETUYECKOro Marepuaja M yMEHUE HMX IMPUMEHSTH;
MOCIIEI0BATENbHO, MPABUIIHHO BBHIITOJIHEHBI BCE 33JaHUS; IEMOHCTPUPYETCS yMEHUE 0O0CHOBAaHHO
M3jaraTh CBOU MBICIIH, AeIaTh HEOOXOANMbIE BHIBOIBI.

Onenka «4» - «XOpOLIO» BBICTABIACTCS, €CJIM padoTa BBINOJHEHA IMOJHOCTHIO;
JTEMOHCTPUPYIOTCS TJIYOOKHE 3HaHHUS TEOPETUYECKOro MaTepuaja W yMEHUE HUX IMPUMEHSTH;
MOCIIE0BAaTENbHO, MPABUIBHO BBIIOJHEHBI BCE 3a/laHUs; BO3MOXHBI E€IMHUYHBIC OIIHOKH,
HCIIPaBJIsieMbIE CAMHUM CTYICHTOM IIOCJI€ 3aMEYaHHs IMPEroaaBaTelisl; IEMOHCTPUPYETCS yMEHHUE
000CHOBAHHO U3JIaraTh CBOM MBICJIH, ACaTh HEOOXOIMMbIC BHIBOIBI.

Onenka «3» - «yIOBIETBOPUTEIHHO» BBICTABISETCS, €CIM CTYIEHT JIEeMOHCTPHUPYET
3aTpyJHEHHUS] C KOMIUIEKCHBIM BBITIOJTHEHUEM pabOThl; HEMOJTHOE TEOPEeTUYEeCKOoe OOOCHOBAaHHE,
TpeOyroliee HaBOIAIIMX BOMPOCOB TMPEMOJABATENsA; BBIMOIHAET 3aJaHUs TMPU TOJCKA3Ke
MpenojaBaTens; 3aTpyaHsaeTcs: B GOpMYyITUPOBKE BHIBOJOB.

Onenka «2» - «HEYHOBJIETBOPUTEIHHO» BBICTABIISICTCS, €CIM paboTa HE BBHINOJHEHA WIIH
BBIMIOJIHEHA HEMPABWIIBHO; JIaHAa HEMPABUJIbHASI OLIEHKA NPEIJIOKEHHOW CUTyalluu; OTCYTCTBYET
TEOPETHYECKOE 0OOCHOBAHME BBHIMIOTHEHHUS 3a/IaHUM.

3.4. ®OH/ OLIEHOYHBIX CPEICTB /sl MPOMEKYTOYHOM aTTecTAluN

TECTOBBIE 3AIAHUSA
1) BcraBbTe mponymieHHOE CI0BO
KBaHTOBBIE CTaHAAPTHI YACTOTHI ONTHYECKOTO JHana30Ha MPeICTaBISIOT CO00M co

CTaOMIIBHOW YaCTOTON M3ITyUSHHS.

2) BpiOepuTe npaBMIbHBIN 0TBET

Kakwue cpencTBa m3smepeHuil mpeIcTaBiIsIFOT CO00i COBOKYITHOCTh U3MEPHUTEIBHBIX
npeoOpa3oBaTeneil 1 OTCYETHOTO YCTPONUCTBA!

a) BELICCTBEHHBIC MEPBL;

b) wunHIHMKaTOPHI;

C) W3MEepHUTEIbHBIC IPUOOPHI;

d) wu3MepuTEIIbHBIC CHCTEMBI.
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3) YcraHOBHTE COOTBETCTBHE 0003HAYECHHI OCHHIIIOTPA(OB, OTHOCAIINXCH K
noarpynme C

1 |ocummnorpadsl yHUBEpCalbHbIE A | C9
2 |aHAJIM3ATOPHI CIIEKTpa b C8
3 |ocimmtorpadsl CKOpOCTHBIE U cTpobockommyeckne | B | C4
4 |ocumntorpadbl 3aITOMUHAIOIIHE r Cl1
5 |ocummnorpadsl crienyuaibHbIC ji| C7

4) BpbiOepuTe NpaBUJIbLHBINA 0TBET

Kamubpogka - 310:

d) COBOKYITHOCTH OIIEpPAIHii, BBIOJIHIEMBIX B IIEIISIX TOTBEPKACHHS COOTBETCTBHS CPEJICTB
M3MEpPEHUI METPOJIOTrHUECKUM TPeOOBAHUSM;

D) COBOKYITHOCTH OCHOBOMOJIATAIOIINX HOPMATUBHBIX IOKYMEHTOB, MPEIHA3HAYCHHBIX IS
oOecrniedyeHus: €IMHCTBA U3MEPEHUI C TpeOyeMOl TOUHOCTHIO;

C) COBOKYIHOCTH OIIEpPAIIHi, BBIIOJIHSEMBIX B IIEJISIX ONPEICIICHUS JCHCTBUTEIILHBIX 3HAYCHUIH
METPOJIOIMUYECKUX XapaKTEPUCTHK CPEACTB U3MEPEHHM.

5) BcTaBbTe MpPOMyHIEHHOE CJI0BO.
DUKCUPOBAHHOE 3HAYEHHE BEIIMUUHBI, KOTOPOE MPUMEHSETCS 1151 KOJTMYECTBEHHOTO
BBIPAXKCHUA OJJHOPOAHBIX C HEH BCJIMYMH, HA3bIBACTCA BCJIMYUHBI.

6) BbiOepuTe NpaBUIbLHBIN OTBET

Ocuumtorpad, B KOTOPOM AJIs TOJTy4eHHsT U300paKeHust pOPMBI CUTHAIA UCTIONIB3YETCS
YIOPSIOYCHHBINH WK CIyYaiHbIi 0TOOP MIHOBEHHBIX 3HAUE€HHUI UCCIIEyeMOro CUTHANIA U
OCYIIECTBIISIETCS BPEMEHHOE NMPeoOpa30BaHNe CUTHAJA, HA3bIBACTCS

a) MHOIOKaHAJIbHBIM

b) mHOrOdyHKIMOHAIBHEIM

C) CKOPOCTHHBIM

d) crpobockonuyeckuM

7) BceraBbTe mponyueHHoe CJ10BO.
C noMOIIBIO AJIEKTPOHHOT'O OCIHMILIOrpada MOKHO U3MEPSTh

8) BbiOepuTe NpaBUIbLHBII 0TBET

JluneiiHblil pa3zmep - 310:

a) 4YHCJIOBOE 3HAYCHUE JIMHEHHON BEJIMYMHBI B BBIOPAHHBIX €JIMHUIIAX U3MEPEHHS
b) npousBoIBHOE 3HAUYCHUE JIMHEHHOM BETUUNHBI

C) rabapuTHBIC pa3Mepbl IETAIH B BHIOPAHHBIX CIUHUIIAX H3MEPEHHUSI

9) BpiOepuTe NpaBUIbHBIN 0TBET

Uro Takoe uzmepenue?

a) oIpeaeNeHne UCKOMOTO MapaMeTpa ¢ TIOMOIIBIO OPraHOB YyBCTB, HOMOI'PAMM WITH JIFOOBIM
JPYTUM IyTeM

b) coBOKymHOCTH oOmeparuii, BRINOIHAEMBIX C ITOMOIIHIO TEXHUYECKOTO CPEJICTBA, XPAHSIIETO
€IMHHUILLY BEJIMYHMHBI, TO3BOJISIIOIIETO COMOCTABUTh U3MEPSAEMYIO BEJIMYHMHY C €€ EANHULIEH
U TIOJIyYUTh 3HaYCHNE BETMUUHBI

C) mpolecc CpaBHEHHMS JBYX BEJIMYUH, IPOLIECC, SIBICHUMN U T. 1.

d) Bce mepevnCIICHHOE BEPHO

10) BpiGepuTe HeCKOJIbKO U3 4 BADHAHTOB OTBETA:
Kakum MeTo10M MOXKET U3MEPATHCS HANPsLKEHHUE

a) METOJOM MPSMOTo NMpeoOpa3oBaHUs

b) Meromom cpaBHEHUS

C) Meron UHTEPPEPCHIIMOHHBIX (BUTYD

12



d) wmeron KpyroBoii pa3BepTKU C MOIYIISIIHEH SIPKOCTH

11) BceraBbTe MponylieHHOE CJI0BO.
B mMerponoruyeckoil mpakTHKe ISl IPOBEPKU U OTIAIKUA HU(PPOBBIX CXEM IPUMEHSETCS
npuOOp JTOTHUECKUI

12) BpiOepuTe NPABUJIBHBIH OTBET

yCTpOﬁCTBO, MO3BOJIAIOIIEEC CHUMATh 3aBUCUMOCTL aMIUIMTY/ WU MOHIHOCTCI\/'I TapMOHHNYCCKUX
KoJIeOaHHH, BXO/SIINX B COCTaB CJIOYKHOTO CHI'HAJIA, OT YaCTOTHI, Ha3bIBACTCS

a) ocumuiorpadom

b) amammszaropom crekTpa

C) TeHepaTopoM

13) BcTaBbTe NPOMYIIEHHOE CJIOBO.
[Tpubop, mnpenHa3HayeHHBIH U1 HAOMIONEHWs, 3amucd WM (GoTorpapupoBaHUs
ANEKTPUYECKHUX TPOIECCOB, KOTOPBIE N3MEHSIOTCS BO BPEMEHH, Ha3bIBACTCS

14) BbiOepuTe NPaBUWIbHBINA OTBET.

Kaxk Ha3bIBaeTCs CPEICTBO U3MEPEHHS, BBITOJHSONICE (HYHKIIMIO BOCIIPOU3BEACHUS BETUINHBI
3aJlaHHOTO pasmepa?

a) Mepa.

b) UsmeputenbHbIil peoObpa3oBaTesb

C) ArtreHmoarop.

d) Teneparop.

15) YcTaHOBUTE COOTBETCTBUE 0003HAUCHUH TeHEepaTopoB Mo (hopMe CUrHaia

1 |myMOBBIX CUTHAJIOB A | T6
2 |cunycommanbHeix HY curHamos b 4
3 |cunycompansHbix BU curnanos B I3
4 |MMITyJIbCHBIX CUTHAJIOB I I's
5 |curHanos cnenuanbHoil popmer | I | 172

16) BbiOepuTe NpaBUIbHBINA OTBET.

AGCOo0THAs MOTPENIHOCTh U3MEPEHHS — 3TO:

a) abCcoMoTHOE 3HAUYCHHE PAa3HOCTH MEK/TY ABYMS ITOCIIEI0BATEILHBIMU PE3YIIbTaTaMH
U3MEPEHUs

b) cocraBnsromAas MOrPENTHOCTH U3MEPEHNH, 00YCIIOBIEHHAs HECOBEPIIIEHCTBOM ITPHUHSTOTO
MEeTOJa U3MEPEHUN

C) ABJIAIOIIAACA CIICACTBHUCM BIMAHUA OTKIIOHCHUA B CTOPOHY KAKOI'0O — 0o u3 rnapamMeTposB,
XapaKTECPU3YIOIIHX YCIOBUS U3MEPEHUA

d) pa3HOCTH MEXKIY U3MEPCHHBIM U ICHCTBUTEIILHBIM 3HAUCHUEM U3MEPSIEMOI BEITMUUHBI

17) Bbi0epuTe NpaBWILHBINA OTBET.

JIuneliHble pa3Mepsbl IEATCS Ha:

d) HOMHHAIbHBIC, NCUCTBUTEIbHBIC U MPE/CTbHbBIC
b) MM, cMmuwM

C) HOpMalbHbIe, MAKCHMAJIbHBIC U MUHUMAIIbHBI
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18) BbiOepuTe HECKOJbKO U3 6 BADUAHTOB OTBETOB

VYKaXuTe HOPMUPOBAHHBIE METPOJIOTUUECKHE XaPAKTEPUCTUKU CPEACTB U3MEPEHHIA.
a) IOopOr U3MEPECHUN;

b) BocmponsBoOIUMOCTS;

C) JMamna3oH MOKa3aHWil,

d) TOYHOCTH U3MEPEHHUIi;

€) eIMHCTBO M3MEPEHHI;

f) morpemHOCTBH

19) BpbiOepuTe MPpaBUIbHBINA OTBET.

Mertposorus — 310 ...

a) Hayka, H3ydaromas Mepbl JUIHHbI, Beca, IUIONMaau 1 00bema;

b) mHayka, KoTOpas 3aHMMAETCSI U3MEPEHUAMH;

C) HayKa 0 CpelCTBaX U3MEPEHUsI, IPHUMEHSIOLINXCS B CTPOUTEIILCTBE M Ha TPAHCIIOPTE,

d) Hayka 00 U3MepeHHUAX, METO/IaX U CPEICTBAX OOSCIICUCHH s HX SAMHCTBA, U CIIOCO0ax
JOCTIDKEHHS TPeOyeMOi TOUHOCTH

20) BpiOepuTe NIpaBHIbLHBIN OTBET.

®dusnyeckas BEIUYMUHA- ITO. ..

a) CBOMCTBO (hpU3MUECKOr0 0OBEKTA, OTINYAIOLIEE €ro OT APYTUX QUIHISCKUX OOBEKTOB;

b) oaHO U3 cBONCTB PusHUEcKOro 0ObEKTa, 00IIee B KAYSCTBEHHOM OTHOLICHHH MHOTHUM
¢bu3nueckuM 06beKTaM, HO B KOJINYECTBEHHOM OTHOILIEHUH MHIUBHTyaIbHa IS KayKI0I0
00BEKTA;

C) KavecCTBEHHBIH MOKa3aTeb PU3NUECKOTO 0OBEKTA, SIBICHHS.

21) BpiOepuTe NpaBUIbHBIN 0TBET.

[TorpemHOCTBIO pe3yabTaTa U3MEPEHNI HAa3bIBACTCS:

d) OTKJIOHEHHE PE3yJIbTATOB IOCIIEIOBATEIBHBIX H3MEPEHUI OTHOM M TOH K€ MPOOBI

b) pasHocTh MOKa3aHwit ABYX pa3HbIX MPUOOPOB MOYUYCHHBIC HA OHOM TOM XKe Tpode

C) OTKJIOHEHHE Pe3yJIbTaATOB H3MEPEHHI OT HCTUHHOTO (JICHCTBUTEILHOTO) 3HAYCHHUSI

d) pasHOCTB MOKa3aHWIi JBYX OJHOTHIIHBIX IPHOOPOB IOJIYYCHHBIC HAa OJHOM TOH ke pode

22) BcraBbTe NponynieHHoOE CJIOBOCOYETAHUE
[TapameTp, ompeAeisOmMiA  HENMHEWHbIE UCKKEHUS W HM3Mepsiomuiics 1o  opmyse

L AU L

! Lr
. , Ha3bIBAEeTCsA

23) Brpi0epuTe NPaBUIbHBIN OTBET.

[IpuGopsl, BBHLAAMOLIME HA pa3[AeibHBIX HE CBS3aHHBIX MEKAY COOOH BBIXOJAX CHHXPOHHBIC
UMITYJIBCHBIE CUTHAJIbI, UMEIOLIME HE3aBUCHMYIO JUIsl KaXK/IOT0 BBIX0/1a YCTAHOBKY JUTUTEIIBHOCTH, AMILTHTY/IbI
" MOJIIPHOCTHU, HAa3bIBAKOTCA

a) OaHOKaHAJIbHBIC TCHEPATOPBI

b) MmuorokananbHbIE TeHEPATOPHI

C) reHepaTopbl MUKPOCCKYHIHOM

d) reHepaTOPHI HAHOCEKYHIHOMN [UTUTEILHOCTH

24) BcraBbTe NPONyHIEHHOE CJIOBO
I'enepaTopsl Ha paboTaloT B peXUME HENPEpPBIBHOW TEHEpaIuu,
AMIUTATYJHON MOIYJISILIUY, YACTOTHOM MOIYJIALIMU, UMITYJIbCHOW MOTYJISILIUH.
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25) BpiOepuTe NpaBHIbLHBIN OTBET.

BonbT™MeTpsl, npeiHa3HAYCHHBIC JJIS1 U3MEPEHHST HAMTPSHKSHUSI IEPEMEHHOTO TOKA, CTPOSIIHECs
Ha OCHOBE IIM(POBBIX BOJBTMETPOB IIOCTOSHHOTO TOKA, CHAOKEHHBIX ITPeoOpa3oBaTeieM MepeMEHHOTO
HAIPSDKCHUS B TOCTOSHHOE, HA3bIBAIOTCS

a) Iudpossivu

b) AmnamoroBeiMu

C) DJeKTPOHHBIMHU

26) BpIOepuTe HECKOJIBKO U3 4 BADHAHTOB OTBETA:

V3MepeHne MOIIHOCTH B IEISX MOCTOSHHOTO M TIEPEMEHHOTO OHO(A3HOTO TOKa
\ mpousBoauTCS

a) DIIEKTPOJANHAMHUYECKMMH BATTMETPAMHE

b) dbeppoauHaMuueckuMu BaTTMETpaMU

C) DIIEKTPOMATHUTHBIM aMIIEpPMETP

d) anexkTpoAMHAMHUYECKHII aMITEPMETP

e) GeppoaHAMHYECKO aMIepMeTp

27) BblOepuTe NPaBUWJIbHbIN OTBET.

JlaHHBIH METOJT MPUMEHSICTCS, €CITH OCHUILIOrpad ABYXIy4eBOM.
a) MeTOJ IMHEWHOM pa3BepTKU

b) wmeron ammnca

C) (¢a3oBoro caBura

28) BcraBbTe NpomnyueHHoe cJI0BO.
IIpouecc HENMHEMHOrO B3aUMOACUCTBUS JBYX HANPSDKEHUN, B pe3yJbTaTe€ KOTOPOro KpoMe
WCXOHBIX YaCTOT BO3HUKAIOT KOMOMHAIMOHHBIE YaCTOTHI —

29) BbiOepuTe NpaBUIbLHBIN OTBET.
Haunmenpimii HHTEpBaN BpEMEHH, YepE3 KOTOPbIN MOBTOPSAETCS MPOU3BOJIBHO BEIOPAHHOE
MIHOBEHHOE€ 3HaY€HHUE NMEPUOJNUECKOr0 CUTHAA, HAa3bIBAETCH. . .

a) rmepuon
b) wacrora
C) YypOBeHb
d) cragus

30) BcraBbTe NpoOMyLIEHHOE CJIOBO.
[Tpubopsl, 4acTOTa KOTOPBIX CIYKUT CTAHAAPTOM WIIA OTIOPHOM YaCTOTOW, TIPH H3ITYICHUN
3JIEKTPOMATHUTHBIX BOJIH, HA3bIBAIOTCS reHeEpaTopamMu

31) YcraHoBHUTE COOTBETCTBHE 0003HAYECHUH NPUOOPOB 1JIs1 H3MEPEHUS YaCTOThI

1 (crangapThl YaCTOTEI U BPEMEHU A | U5
2 [4acTOTOMEPHI PE30HAHCHBIE b u3
3 [4acTOTOMEpHI ANEKTPOHHO-cueTHbie | B | U4
4 |yacToTOMEpHI T€TEPOIMHHBIE r q1
S |CHHXPOHM3AaTOPBbI YaCTOTHI O |42

32) BpiOepuTe NpaBHIbHBIN OTBET

W3mepenust B 3JIEKTPOHHO-CYETHBIX HU(POBBIX YaCTOTOMEPOB OCYIIECTBIISIETCS TOCPEICTBOM
MeToJa. ..

d) JUCKPETHOTO CYeTa UMITYJIbCOB

b) xpyrosoii pa3BepTKH

C) CHHYCOHMIAJbHOW pa3BepTKU

d) nmHeiHOW pa3BepTKU
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33) BcraBbTe HPOIYLIEHHOE CJI0BO.
DHCKTpOHHHC AaHaJIOTOBBIC HUCMOJIB3YIOT IMPUHIHAIT Hp606pa3OBaHI/I${ (1)330B01“0
caBura BO BpeMeHHOﬁ HWHTCPBAJ.

34) Bpbi0epuTe NpaBUJILHBII OTBET

Merto, IpH KOTOPOM OCYIIECTBIISICTCS TIOJICYET YHCIIA TIEPUOIOB (MMITYJIBCOB) H3MEPSIEMOi
YacTOTHI 32 0OPA3IOBbII POMEKXYTOK BPEMECHH, HA3bIBACTCA. ..

a) KpYroBOH pa3BepTKU

b) cunycounanbHOI pa3BepTKU

C) JHMHEIHOW pa3BepTKH

d) nmuCKpeTHOro cyeTa UMITYJIbCOB

35) BcraBbTe NponyueHHoe CJI0BO.
MPEACTABIISIET COOOM JOTOTHUTENBHYIO KAy, HAHECCHHYIO Ha
MOABMKHYIO KapeTKy, NePEMEIIAI0NIYIOCs CBOOOIHO BOJIb TUHEHKH.

36) BrpiOepuTe NpaBUIbLHBINA OTBET

YHHBepcabHBII H3MEPHUTEIBHBIH PHOOP, MPeJHA3HAYCHHBIN [ BRICOKOTOYHBIX U3MEPCHUI
HApYKHBIX U BHYTPSHHHUX Pa3MepOB, a Ta JKe NIyOHH OTBEPCTUH, HA3bIBACTCS. . .

a) yriomep

b) 1wraHreHMPKYITH

C) MHKpOMETP

d) myrpomep

37) Brpi0epuTe NpaBUIbLHBINA OTBET
Ha cxeme mukpometpa nox mudpoii 3 n300pakKeHsbl:
a) MHUKPOMETPHYECKHI BHHT,

b) cromop;
C) cKkobOa;
d) mnsarka

38) BpblOepuTte npaBUJIbHbII OTBET

MukpomeTp — 3T0. ............

a) CpencTBo U3MEPEHHUs JIJIsl KOHTPOJISI TOYHOCTH YIIJIOB
MEXKY JeTaIsIMU U y3JIaMH MEXaHU3MOB U MIOBEPXHOCTIIMHU
KOHCTPYKLIUI

b) CpencrtBo usmepenus, npeaHa3HaAYCHHOE IS
n3MepeHus rryOuH na3oB U oTBepcTHii ¢ TouHOCTHIO 0T 0,05 110 0,1
MM

c) CpencTBo U3MEPEHHH, TPEIHA3HAYCHHOE JIs1 TOYHOM MTPOCTPAHCTBEHHOM Pa3METKH,
M3MEPEHMUSI TITYOHH U BBICOT OT MJIOCKUX MTOBEPXHOCTEH

d) CpenctBo U3MepeHui, MpeIHa3HAYCHHOE U1l U3MEPCHUS IMHEHHBIX Pa3MepoB C
TouHOCTEIO OT 0,002 1m0 0,01MM

39) Illepox0BaTOCTh MOBEPXHOCTHU — 3TO:

a) COBOKYIHOCTH 1e(heKTOB Ha MIOBEPXHOCTH JICTAIH

D) COBOKYITHOCTB TPEIIMH HA MOBEPXHOCTH JACTAH

C) COBOKYIHOCTh MHKPOHEPOBHOCTEW HA IIOBEPXHOCTH JICTAITH
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40) YcTaHOBUTE COOTBETCTBUE H3MEPUTEIHHBIX TPHOOPOB
1 Muxkpometp A
2 [IITaHreHUHPKYIIb b &
L 4
3 Hytpomep B
VYriomep r
5 [ToBepounas nuHelika pil|

41) YcTaHOBUTE CXEMaTUYECKOE COOTBETCTBUS MAaHOMETPOB.

1 Cxema A -Flﬂ'ﬁ—
muddepeHInaIbHOr0 MAaHOMETpa o )
- pr6KH TTuto L
2 CxeMa npy>kKMHHOT'O b .
MaHOMeETpa g =
3 Cxema B 2=
if v
npdepeHIaTLHOr0 MaHOMETpa { '
Au(depenn P {or, L]
- TpyOku Bentypu ;

42) Kak Ha3bIBaeTCsl BAKYyMMETP, B KOTOPOM HCIIOJIb3YETCs 3aBUCUMOCTH OT JJaBJIEHHUS TOKa
CaMOCTOSTEIILHOTO Pa3psi/ia, BOSHUKAIOLIETO B Pa3PEKEHHOM Ia3e B CKPEILIEHHBIX MArHUTHOM U
BIEKTPUYECKOM IOJIAX. ..

a)
b)
c)
d)

©CoNoaR~wWNE

e e T N
Sk wddEO

17.

MAarHUTHBIN 3JIEKTPOPA3PSIHBIN
HMOHN3ALMOHHBIN

TEPMOIIAPHBI

BA3KOCTHOM

Bonpocsl k 3k3aMeHy

OCHOBHBIE IOHATHS METPOJIOTUU.

HcTopus pa3BUTHS METPOJIOTHH.

OOBEKTBl METPOJIOTHUH.

TeopeTnueckrne OCHOBBI METPOJIOTUH.

duznyeckas BeIMYMHA, AUHUIIBI PU3NYECKUX BETMYUH.
TO4YHOCTH U3MEPEHMUIA.

[TorpemuocTy U3MEPEHNHN.

Kitaccel TOUHOCTH M3MEPUTENBHOTO MPUOOpA.
l'ocynapcTBenHas cuctema obecreyeHus eIMHCTBA U3MEPEHHI.
I'ocynapcTBeHHBINM METPOIOTHYECKUUKOHTPOJIb U HAI30P.
Mertponorudeckasi ciy)x06a opraHu3aiui.

MesxayHapoIHOE COTPYIHUYECTBO B 00JIaCTH METPOJIOTHH.
OCHOBHBIE 3JIEMEHTHI 3JIEKTPOU3ZMEPUTENBHBIX IPUOOPOB.
[TpuHIMI paboTHI 3EKTPOMEXAaHUUECKUX IPUOOPOB PA3IUUHBIX CHCTEM.
OO61ue netany U y3Jbl IEKTPOMEXaHUYECKUX MPHOOPOB.
[Tpunun kaaccupuKaIK AIEKTPOU3MEPUTENBHBIX TPUOOPOB.

VYcnoBHble 0003HAUEHUS, HAHOCHUMBIE Ha IIKajle 3JIEKTPOMEXaHHMYECKUX MPUOOPOB.

N3mepenne Toka, HANPsYKEHN s, MOIITHOCTH.
18. Ilpubops! i U3MEpEeHUs] OCHOBHBIX MAapPaMETPOB PAIMO3JIEMEHTOB U JIEKTPUIECKUX

LETen.

19.
20. DneKTpoHHO-JIy4eBas TPyOKa U MPUHIIMI JEHCTBHS 3JEKTPOHHOTO ocuusuiorpada.

YHUBepcallbHbIE OCIUIIIOrPaQBbI.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Hudpossie ocrumiorpadsl
Ocmorpadsl CMEIIaHHBIX CUTHAIOB
N3mepenne HanpsKeHU
3MepeHne BpeMEHHBIX [TapaMeTPOB U [TapaMeTPOB UMITYJIbCOB
N3mepenne 4acToThl
M3mepuTenbHble BBICOKOYACTOTHBIE T€HEPATOPbI CUTHAJIOB
OcobenHoctu u3MepuTenbHbIX reHepaTopos CBU
Tunosas cTpykrypa reneparopa CBY
I'eneparopsl UMITYJIECOB
['eHepaTopbl IYMOBBIX CUTHAJIOB
Byl n13MepUTEIbHBIX TEHEPATOPOB
['eHepaTopbl HU3KOM YaCTOThI
3mepeHne napamMeTpoB 3IEKTPUUECKUX CUTHAJIOB
TpeboBaHue K TOUHOCTH U3MEPEHHSI YACTOTHI B PA3IMUHBIX JHANa30HAX.
[TonsTre 006 TaIOHAX YaCTOTHI.
Metoabl U3MEpPEHHUsI YACTOThl U UHTEPBAJIIOB BPEMEHHU.
YacToTomepsl.
H3mepenne HanpsKeHUs
N3mepenue Toka.
H3mepenne MonHocTH
N3mepeHne 4acToThl
N3mepenue yriia casura ¢as.
DNEKTPOHHO-CUETHBIE LIU(POBBIE YACTOTOMEPHI
JInneriHbie U3MEPEHUS
N3mepenus mepoxoBaTocTu
H3mepenunst TBepIOCTH
N3mepenus naBneHus
H3mepennst Macchbl U CUITBI
N3Mepenns BA3KOCTH
N3mMepenne mioTHOCTH
3.5.Ki1104m K Tecrtam

OIIII.07 MeTpoJiorus 1 3J1eKTPOTEXHUYECKHE U3MEPEHHS.

1) nazepsi 3) 1-';2-B;3-/1;4-b; 5-A | 5) eqununeii 7) HampsHKeHHe 9 b

2) ¢ 4)c 6) d 8) a 10) a,b

11) anammzartop 13) ocriorpad 15) 1-]1; 2-B; 3-b; 17) a 19)d

4-T;5-A

12) b 14)d 16) d 18) c,d,f 20) b

21) b 23)b 25) a 27) a 29) a

22) kod(duiment | 24) kIMCTpoH 26) a,b 28) rerepounupoBanue | 30 ) KBaHTOBBIMH

rapMOHHK

31) 1-T'; 2-11; 3-B; 4- | 33) dazomerpsr 35) HoHnycC 37)a 39) ¢

B; 5-A

32)-a 34)d 36) b 38) b 40) 1-/1; 2-B; 3-b;4-A;
5-I

41) 1-b; 2-B; 3-A

42) a
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Omeemut K 3.2. 3a0anue 011 ycCmHoO20 ONPoca no memam

1. JIns uccnenoBanus (JOPMBI ¥ CIIEKTPA CUTHAJIOB UCTIOIB3YIOTCS CIEAYIOIINE PHOOPHI:
st popMbI CUTHAJIOB!
e Ocumaiaorpagsr. Ilo3Bonsitor  HabmOAaTh, 3amuchiBaTh WM (QoTorpadupoBaTh
AJIEKTPHUYECKHUE MPOLECCHI, KOTOPBIE U3MEHSIOTCS BO BPEMEHH, U U3MEPATH MX MTapaMeTphl.
e CpeunajabHble ocuuiorpagel. [IperHazHaueHsl 1 UCCIEI0BaHUS CUTHAJIOB CIIOXKHOM
(bopMBbl, HaIIpUMEp, TEIEBU3UOHHOTO.
JJ1s1 ciekTpa CUrHAJIOB:

e AHaiu3aTopbl cnekTpa. [lo3BONAIOT W3MEpATh W AHAIM3HPOBATH CIEKTPATBHBIC
XapaKTePUCTHKH PA3JUYHBIX CUTHAJIOB. CyIIECTBYeT HECKOJBKO THIIOB aHAIM3aTOPOB
CIIEKTpa:

o0 Ha ocHOBe npeoOpa3zoBanus Oypre;

Ha OCHOBE CKAHHPOBAHMSI YaCTOTHI;

Ha OCHOBE BOJIOKOHHO-ONITHYECKOW TEXHOJIOTHH;

Ha OCHOBE IU(PPOBOH 0OPAOOTKU CUTHAJIOB;

Ha OCHOBE CBEPXITPOBOJISIIMX KBAHTOBBIX B3aHMOICHCTBHIA.

O O O O

2. YHuBepcalibHble ocHHILIOTPagbl — MpubOpsl 00IIEro Ha3HAYeHHs, MpeHa3HAuYeHHbIE s
HAOJIIO/ICHUST TAPMOHUYECKUX M UMIYJIbCHBIX CHTHAIOB. C MX MOMOIIBIO MOXHO HCCIICIOBATH
OJIMHOYHBIE UMITYJIbCHI U TAYKHU UMITYJIbCOB, ITOJIY4YaTh OJTHOBPEMEHHO N300paKeHHE IBYX CUTHAJIOB
Ha OJJTHOM pa3BEPTKE, I€TAIbHO UCCIIEA0BATh JHOOYIO YacTh CJIOKHOTO CUTHAJIa U MHOT'O€ JAPYTOe€.
HekoTopsie 0CHOBHbIE MOMEHTBI, CBSI3aHHBIE C YHUBEPCATbHBIMU OCLUILIOrpadaMu:

o Ilosoca nponmyckanus cocrasisier 300-500 MI't u Goree.

e Bo03MOKHOCTH HCCIECAOBATH CHUTHAJBI C JUINTEIBHOCTBIO OT €IMHHIl HAHOCEKYHH 0
HECKOJIbKUX CEKYHJ B TUana3zoHe aMIUTUTY OT J10J1e€ MUJUIUBOJIBT 1O COTEH BOJIBT.

o H3Mmepenune napamMeTpoB CUTHAJIOB C IPHEMIIEMOH JUIsl IPAKTUKU HOTPEIIHOCTBIO0 5—7%.

o Pa3nenenne Ha rpynnbl. CyIlecTBYIOT YHUBEpCaIbHbIE ocluiorpadbl MOHOOJIOYHOM
KOHCTPYKLIUU M CO CMEHHBIMH OJIOKaMH.

o Hanuume nomosHuTe bHBIX (yHkumii. Hexotopble Mozenu ocHamieHbl (QyHKIHEH
aBTOMATUYECKOTO0 U3MEPEHNUs, TEHEpalle CUTHAJIOB, TOAKIIOYEHNEM K KOMIIBIOTEPY U IPYTUMHU.

OcHOBHOI1 y3eJl YHHUBEpPCATBLHOTO ocimuiorpadga — snaekTpoHHonydeBas Tpyoka (DJIT) c
AJIEKTPOCTATUYECKUM yTpaBiieHueM U (okycupoBkoil mayda. OJIT comepXUT 3IeKTPOHHBIH
MIPOXKEKTOP, CO3/IAOINI Y3KUI TyYOK 3JIEKTPOHOB, KOTOPBIE, OMAa 1asi Ha JIOMUHECIIEHTHBIN 3KpaH,
BBI3BIBAIOT €ro cBeueHue. OCuiorpaMMa Ha 3KpaHe co31aéTcsl OTKJIIOHEHUEM JIyda I10 TOPU30HTAIIN
1 BEPTUKAJIH.

3. Hudporoii ocumniorpad — yHuBepcalbHBIA H3MEPUTEIBHBII IIPUOOP, KOTOPHIH MpeHa3HAYCH
JUTS KCCIIeTIOBaHUS SJIEKTPUUECKUX CUTHAIOB MyTEM UX MpeoOpa3oBaHus B HUPPOBYIO Gopmy.
HexkoTopbie ocodeHHOCTH HU(PPOBBIX OCHUIIIOTPadoB:

o Pagora c nosnocoii nponmyckanusi ot 70 I'T'y u GosbIrre.

o (DYHKINOHHPOBAHME B Pe:KMMe IKBUBAJCHTHOIO M PeajibHOI0 BPEMEHH.

o Perucrpanus mocTrynammmx CArHAJIOB 3a CYET MOJTYJIEH.

o [IloHMKeHHBIN YPOBEHB LIYyMA.

o IloBTopsiomuiicsi xapakrep padoThbl, YTO 00ECTICUMBACT HJICATBHBIC YCIOBHS IS
MOHMTOPHHIA 32 TapaMeTPaMU CUTHAJIOB.

e Bpigaua uHdopmanumM Ha SKpaH B BUJE TEKCTa, YTO TOYHEE, 4eM Tpaduku, KOTOpbIE
BBIBOJMT Ha JTUCILICH aHAIIOroBOE 000pYI0BaHHE.

e O0padoTKa CMTHAJIOB BBINIOJIHAETCS IO MeTOAy Dyphe.
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e Bces moctynaromasi mHpopManus COXpaHseTcss B TaMITH U MOXKET OBITh pacredaTaHa B
mo00e BpeMms.
Hexoropsie BuAbI HH(POBBIX OCHUILIOIPadoB:

e IMudposbie 3anomuHawmme. OCHaIICHbl HOCUTENIEM, CIIOCOOHBIM XpPaHUTH OOJNbIINE
00BEMBI JTAHHBIX.

o Iludposbie aomMuHopopHble. OOBESIUHAIOT BO3MOKHOCTH AHAJIOTOBBIX M IH(POBBIX
anmnaparos.

e Hudposbie crpodockonnueckue. Vcnonap3yrOTcs s HW3Y4YEHUS IEPUOJAMYECKUX
CUTHAJIOB.

e Bupryaasnsle. [IpencraBisioTr coboit mporpamMmmHoe odecriedenue, padoraroliee B mape ¢
KOMITBIOTEPOM.

o IlopraTuBHble. KoMnakTHble ammapaTbl HEOOJBIIOrO pa3Mepa W Beca, HMOTPEOISIOT
MUHHUMYM SHEPTUH.

[udpossie ociumorpadbl HCIOIB3YIOTCS B IPUKIIATHBIX, Ta00PaTOPHBIX, METUITUTHCKUX

Y Hay4YHO-UCCIIEI0BATEIbCKUX IIEIISX.

4. Ocuniiorpag cmemannbix curiaioB (MSO — Mixed Signal Oscilloscope) — sto nugposoii
ocuuIorpad co BCTPOEHHBIM JIOTHYECKHM aHAIH3aTOpoM. OH NpeJHa3HAYCH ISl OTOOpaKeHHs
U CPaBHEHHS KaK aHAJOTOBBIX, TAK U IU(POBBIX CUTHAJIOB.

OCHOBHOE OTJHYHE OCHUIIOrPad)oB CMEIMIAHHBIX CHTHAJOB OT OOBIYHBIX OCHHJLIOrPagoB B
TOM, YTO OHH OTOOPaXKarT (HJOPMY CHTHAIA C AHAIIOTOBOTO BXOHOTO KaHAJIA M JIOTHYECKYIO (hopMy
curHaina ¢ u(p)poBOro BXOJAHOIO KaHajla Ha OJJHOM JIMCILIEEe, YTO [MO3BOJISICT CPABHUBATH UX HA OJJHOM
Y TOM )K€ OCU BPEMEHHU.

HekxoTopbie BO3MOKHOCTH OCHMILIOrPAag)0B CMEUMIAHHBIX CHIHAJIOB:

e AHaim3 mnpodJeM, KOTOpbl€ BO3HUKAIOT B OIpPENEIEHHOE BPEMsI B BBICOKOCKOPOCTHBIX
udpoBbIX cxemax. Hampumep, MoskHO HabM01aTh POPMBI CUTHAJIOB aHAJIOTOBOW CXEMBI 10 M TIOCTIe
3amycka udpoBoro CUrHaia.

o IIBeToBOE KOAUpPOBaHUE HU(PPOBBHIX CUTHATOB. OHO MMO3BONISIET OOBEAUHSITH UX B TPYIIIIHI,
MIPOCTO pacrioiarasi Ha SKpaHe psAIOM JPYT C APYTOM.

e YcTraHOBKa 0ECKOHEYHOI0 MJIM TepPeMeHHOr0 BpeMeHHU Y/Aep:KaHusi. DTO OIpenenseT
CPOK, B T€YEHHE KOTOPOTO 3aXBaYCHHBIE OCIIIIIIIOIPAMMBI COXPAHSAIOTCS Ha dKpaHe. ITO MOMOraeT
OTIpEeAENUTh, HACKOJIBKO YAaCTO BO3HUKAET Ta WJIM UHAS aHOMAJIHSL.

5. Ocumitorpagp — U3MEPUTENBHBIH NPUOOP, KOTOPBIM MO3BOJSAET MOMYYUTh TIpaduk
(ocumiiorpaMmy) CUTrHajla B JIEKAPTOBOW CHCTEME KOOpPAMHAT «BPEMS-HANPSKEHUE» U U3MEPHUTh
IIapaMeTpsl ATOrO CUTHATIA.

HekoTopsie 0cHOBHBIE BUIbI OCHUIUIOTpadUIECKIX U3MEPEHUI:

o Bpemsi Hapactanus. Ilo3BossieT onpenenuTs MHTEpBAJ BPEMEHHM, B TE€YEHHE KOTOPOTO
HaInpspKeHNE CUTHala MEHSETCSl OT CaMOro HU3KOIo JI0 CaMOI'o BBICOKOTO MPEIEIbHOIO 3HAYEHHUS.
OObIuHO M3MepsieTcst BpeMms, HeoOxonumoe ais nepexoaa ¢ 10% no 90% ot mosnHoro pa3maxa
CUTHaJA.

e JlauTeabHOCTh MMIYyJbca. [Ipu u3MepeHUM TUTENBHOCTH MOJIOKUTEIHHOTO HMITYJIbCa
BBIUHCIISIETCSI IPOMEXYTOK BPEMEHHM, B TEUEHHME KOTOPOI'O HAINPSIKEHHE CUTHAJIAa BO3PACTaeT OT
ypOBHS, cooTBeTcTByomero 50% oOT aMIUIMTYIbl, JO €ro MaKCHUMalbHOTO 3HAa4YeHHs, a 3aTeM
yMmeHbmaercss 10 ypoBHS 50%. Ilpm u3MepeHMM UIMTEIBHOCTHM OTPULATEIIBHOIO HMMITYJIbCa
BBIUHCIISIETCSI TPOMEXKYTOK BPEMEHHU, B TEUEHHUE KOTOPOTO HANpPSUKEHHWE CUTHalla CHUYXKAETCSl OT
ypoBH#, cooTBeTcTByromero 50% oOT aMIuMTyapl, 10 €ro MHHMMAJIBHOTO 3HAYEHUS, a 3aTeM
BO3pacraer A0 ypoBHs 50%.

o Ilepuoa. Bux usmepenuii, KOTOPBIM CILYKUT ISl ONIPEAEIICHNs IEPUOJIA, TO €CTh HHTEpBaIa
BPEMEHH, Yepe3 KOTOPBIM MEPUOINIECKUI CUTHAII TOBTOPSIET CBOU 3HAYCHMUS.

o Yacrora. Bug usMepeHuil, KOTOPBIN CIY’KUT Il OIIPENEIICHUs YaCTOTHI, TO €CTh BEJIMYHHBI,
oOpaTHO# mepromy.
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Ocmnorpadgudeckne U3MEPEHHUsT OTIUYAOTCS MIHPOKUM JIUANA30HOM HCCIEAYEMBIX YacTOT
(ot mocrostHHOrO TOKa 10 CBY), BO3MOXHOCTBIO 3alIOMUHAHMS U TIOCTIEAYIOLIETO BOCIIPOU3BEACHUS
CUTHAJIOB, BHICOKOM UyBCTBUTEIIBHOCTHIO M BO3MOKHOCTBIO OTJIEJICHUSI CUTHAJIOB OT MOMEX.

6. U3MepeHne HANPsIZKeHHIT MeTO0M NMPSAMOIo Mpeodpa3oBaHMs MIPEAIOIaracT Npeodpa3oBaHue
ANEKTPUYECKON HPHEPruM B MEXaHUYECKYI0, KOTOpas 3aTeM OToOpakaeTcs Ha IOKa3bIBaloIIeM
ycTporcTBe. [s 3TOro HCHONB3YIOT 3JEKTPOMEXaHUYECKHUE W3MEPUTENIbHbIE MeXxaHu3Mbl. OHU
COCTOSIT U3 HEMOABMKHOM 4acTH, COSAMHEHHOMN C KOPITyCOM puOopa, U MOJIBUKHOM YacTH, KOTOPast
MEXaHUUYECKU WM ONTHYECKU CBSA3aHA C MOKA3bIBAIOLIUM YCTPONCTBOM.

Hekortopsie CUCTEMBI M3MEPUTEIIbHBIX MEXaHU3MOB MPSAIMOTO peoOpa3oBaHuUs:
MarHMTORIEKTPUUYECKHE, FIEKTPOMArHUTHBIE U AJIEKTPOIMHAMUYECKHE.

° MeTOI[ CPaBHEHUS 3aKIIIOYACTCA B TOM, YTO HU3MEPACMYIO BCIIMYUHY CpPaBHHUBAIOT C BCHHHHHOﬁ,
BOCHpOHBBOI{HMOﬁ Mepoﬁ. OTtoT METOJ NPUMCHSAIOT IJIsA 0c000 TOYHBIX I/ISMepeHHI;'I. EcTh HEckOJBKO ero
Pa3HOBUIHOCTEH:

e Meton nporuBomocraBjieHusl. 3Mmepsemas BeIMYMHA W BEIMYMHA, BOCIIPOM3BOAMMAs
MEpoH, OJHOBPEMEHHO BO3ACHCTBYIOT Ha NpuUOOp CpaBHEHHUS, C TOMOIIBIO KOTOPOTO
YCTAHABJIMBAETCS COOTHOLIEHUE MEXAY 3TUMU BETUUMHAMHU.

o JInddepennuanbubiii (Pa3HOCTHBIN) MeTOA. XapaKTepU3yeTcs H3MEPEHUEM PA3HOCTH
MEXy 3HAUCHUSIMU U3MEPSAEMON U U3BECTHOM BEJIMYKH.

o HyuxneBoii meron. Meron cpaBHEHHs ¢ MEpOH, B KOTOPOM pe3yIbTHPYIOIUN (et
BO3/JICHCTBUS BEJIMYUH HA IPUOODP CPpaBHEHUS TOBOJAT A0 HYJIS.

e Mertoa coBnageHuii. PazHocTh MeXly 3HAUEHUAMH UCKOMOM M BOCIPOM3BOAMMON Mepoi
BEJIMYMH U3MEPSIOT, UCIOb3Ysl COBIAAEHHSI OTMETOK LIKAJ WM NEPUOJINYECKUX CUTHAJIOB.

e Metoa 3amemieHusi. OCHOBAaH HAa CPAaBHEHUH C MEPOU, IPU KOTOPOM U3MEPSAEMYIO BETUUNHY
3aMEIIAl0T  M3BECTHOM  BEJIMYMHOM, BOCIIPOM3BOJMMOM MEpOH, COXpaHss BCE YCIIOBHS
HEU3MEHHBIMHU.

K npubopam cpaBHEHUS OTHOCAT U3MEPUTEIBHBIE MOCTHI, TOTEHIIMOMETPHI, HEKOTOPHIE BUJIBI
BOJIETMETPOB.

7. W3mepeHne BpeMeHHBIX NapaMeTPOB M MapaMeTPOB HMMIYJbLCOB BKJIIOYaeT B cebd
OTpeNelICHUE TaKUX XapaKTePUCTHK, KaK YacToTa, NEPHOJ CJIEAOBaHUS, CKBAXHOCTh WIH
K03 (HUILIMEHT 3aMOTHEHUS UMITYJIHCOB.

Hekotopsie MeToabl M3MepeHus:

e Ocuunaorpaguyeckuii Meroa. Yaiie BCero MCMonb3yercss ¢ MOMOIIBI0 KaTHOPOBaHHBIX
METOK WJIM CIIUPAIbHON pa3BEPTOK. B mepBoM ciydae Ha BXOJ KaHalla BEPTUKATBHOTO OTKJIOHECHHS
ocuusuiorpada MOAAIOT UMIYIbChI, MHTEPBAI MEXKIY KOTOPBIMH HYXHO H3MEpUTh. YacToTy
Pa3BEPTOK yCTAHABIMBAIOT TaK, YTOOBI HA HKpaHe ObUIM BUIHBI 00a UMITYJIbCa. 3aT€M BKIIFOYAIOT
KamuOpaTop JUTMTETbHOCTH, KOTOPBIM BRIPAOATHIBAET METKHU, UTUTEILHOCTh KOTOPHIX M3BecTHA. 1o
YUCITy METOK, PACIIOJIOKEHHBIX MEXIy HUMITYJIbCaMH, OMPEEISIIOT BPEMEHHOM HHTEPBA MEXIY
HUMM.

e MeToa TUCKpPETHOrO c4éTa. B TeueHrne namepseMoro MHTEpBaia CEJIEKTOp MPOIYCKAaeT Ha
ANEKTPOHHO-CUETHOE YCTPONUCTBO HMMITYJIBCHI OT T€HEpaTropa, CTaOMIM3UPOBAHHOTO KBapieM. [lo
YUCITY TTPOIIEIIINX UMITYJILCOB M MIX JUTUTEIIBHOCTH OTPEIEISETCSI NCKOMBIN WHTEPBAII.

e Perucrpaumonnnie MeToabl. Vcronb3yrores 1uist O4€Hb MABIX JJIUTEIbHOCTEN UMITYJIbCOB,
XapaKkTEePHBIX, HAMpUMeEp, JUIS SACpHON (PU3UKHM U CBEPXOBICTPOIAEHCTBYIONIUX DJICKTPOHHBIX
KItoueil. Peructpupyromiye ycTpoicTBa OOBIYHO pabOTAIOT MO KOMIIAPATOPHON cXeme, KOTopas
UHTETpUpYeT (GYHKIHMIO HWMITYJIbCa M CpPaBHUBAET IOJIYyYEHHOE 3HAYEHHWE C YCTAaHOBIICHHBIM
IIOPOTOM.

Jlis M3MepeHHsi UMITYyJIbCOB MPEUMYIIIECTBEHHO HCIONB3YIOTCS OCHUUIOrpadbl, KOTOPBIC
MO3BOJISIIOT ONPEJIEIUTh HE TOJIBKO BBICOTY UMITYJIbCA, HO U OPMY Ha BCEM €ro MPOTKEHUU.

8. IlorpemiHOCTH M3MEpPEHHUs1 — OTKJIOHEHUE U3MEPEHHOI'0 3HAUEHUS BEJIMYMHBI OT €€ HICTUHHOTO
(melicTBUTENBHOIO) 3HaueHUs. [lOrpemHOCTh M3MEpEHMsl SIBISIETCA XapaKTEPUCTUKOM TOYHOCTH
U3MEpEHHUSL.
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HexkoTtopsie BUIbI IOTPEIIHOCTEN U3MEPEHUIA:

e AO0COJIOTHAsi MOTIPELIHOCTh — PA3HOCTh MEXAY 3HAYCHHEM BEIMYMHBI, IIOJyYEHHBIM B
IIPOLIECCE U3MEPEHUM, U ACUCTBUTEIBHBIM 3HAYCHHEM JAHHOW BEIWYMHBI. BbIpaxxaercs B TexX ke
€IMHULIAX, YTO U U3MepsieMasl BeJInYnHa.

e OTHOCHTEJbHAS MOrPelIHOCTh — OTHOILICHHWE A0COIIOTHOM MOTPEIIHOCTH W3MEPEHUs: K
UCTUHHOMY (JI€HICTBUTEILHOMY) 3HAUCHHIO U3MEPSIEMOI BeJIMUMHBI. BbIpaxkaeTcsi B IPOLIEHTaX WU
B JIOJIIX OT U3MEPSEMOM BEITUYMHBI.

o IlpuBenéHHasi MOrpelIHOCT — OTHOCHUTENbHAS MOTPELIHOCTh, B KOTOPOW abCOJNIIOTHAs
IIOIPELIHOCTb CPENCTBA U3MEPEHUsI OTHECEHA K YCIIOBHO NPUHATOMY HOPMMPYIOLIEMY 3HAYEHHIO,
IIOCTOSIHHOMY BO BCEM JJMania30He U3MEPEHUN WU €0 YacTH.

o I'pyOble morpemHocTH (OIIMOKH, IPOMaxu) — HOTPEIIHOCTH U3MEPEHMS, CYIIECTBEHHO
IIPEBBIIIAIOIINE 0XKUJAEMYIO IIPU JTAHHBIX YCIOBHUX MOIPeIHOCTh. OOBIUHO pe3yIbTaThl U3MEPEHUI
C rpyOBIMH MOTPEUIHOCTSIMU B Pacu€Tax HE YUUTHIBAIOTCS.

o Cucremarnyeckasi OIpPelIHOCTb — IMOIPEUIHOCTh, U3MEHSIOLIASCS 10 ONpPEAEIEHHOMY
3aKOHY (B YaCTHOCTH, IIOCTOSIHHAsI IOTPEILIHOCTb, HE U3MEHSIOLIASACS OT U3MEPEHUSI K U3MEPEHUIO).

o Cuay4aiiHasi OTPEeIIHOCTh — COCTABJIAIOLIAS ITOIPEUIHOCTH U3MEPEHUs, U3MEHSIOIAsAC
CllydaiiHbIM 00pa3oM B CEpUH NOBTOPHBIX U3MEPEHUI OJHOW U TOM € BEIUYMHBI, IPOBEAEHHBIX B
OJIHUX U TEX K€ YCIOBUSX.

HcroynnkaMy TOSIBICHUS IOTPEIIHOCTEM IIPH HM3MEPEHUSAX MOTYT CIYXKUThb pa3IMYHbIE
(bakTOpbl, OCHOBHBIMU M3 KOTOPBIX SBJISIOTCSI HECOBEPILIEHCTBO KOHCTPYKIMM CPEICTB U3MEPEHUN
WJIY NIPUHLIUANIAAIIBHON CXEMBI METOJ[a U3MEPEHUS, HETOYHOCTh U3TOTOBJICHUS CPEACTB U3MEPEHUH,
HECOOJII0/ICHUE BHEIIHUX YCIOBUM MPU U3MEPEHUSX U JPYyTHE.

9. Kiacc TOYHOCTM H3MEpPUTEIBHOI0 npuéopa — 0000LIEHHAS XapaKTEPUCTHKA CPEACTB
U3MEpEeHUll, KOTopas ONpeiessercs IpeleiaMH JIOMYCKaeMbIX OCHOBHBIX U JOIOJIHUTEJIbHBIX
MOTPELIHOCTEN, a TaKXkKe PsIOM JIPYTUX CBOMCTB, BIMSIOIIMX HAa TOYHOCTh OCYLIECTBISIEMBIX C UX
MMOMOUIBIO UBMEPEHUN.

HexkoTopbie 0CO0EHHOCTH KJIaCCOB TOYHOCTH:

e O6o3nauarTcst ynciaamu, Harpumep, 0,1; 0,5; 1,0 u 1. a1.. OTH UPPHI YKa3bIBAIOT MPOIIEHT
JOMYCTUMOM MOTPEIIHOCTH OTHOCHTENBHO MOJHOM IIKajasl mpubopa. YeM HIke 3HaYeHHe Kiacca
TOYHOCTH, TEM MEHbIIIE JOMYCTUMOE OTKJIOHEHHE U BBILIE TOYHOCTH MpUdopa.

e Perynupyrorcst MekIyHAPOIHBIMH U HAMOHAJBHBIMU cTaHAapTaMu, TakuMu kak ['OCT,
ISO, IEC. OHm ycTaHaBIMBAIOT HOPMBI TOYHOCTH JISi PA3JIMYHBIX MPUOOPOB U 00ECTIEUMBAIOT MX
COOTBETCTBHE TPeOOBaHUSAM 0€30MaCHOCTU M KauecTBa.

e B 3aBucumocTu oT THIA TPUOOPa U 00/1ACTH €ro NPUMeHeHHUs KJIacChl TOUHOCTU MOTYT
3HAYUTENBHO BapbUPOBATHCS, OTPaXxast ypOBEHb TOUHOCTH, HEOOXOAUMBIN /1151 KOHKPETHBIX 3a7a4.

HekoTopble npuMepsbl HCNOIb30BAHUS KJIACCOB TOYHOCTH B M3MEPUTEIbHBIX PUGopax:

e Mexannvyeckne NpuOOpPBI, TaKWe KaK IITAHTCHIMPKYJIH, MUKPOMETPHl M MaHOMETPHI,
MMEIOT KJIACChl TOYHOCTH, YKa3bIBAIOLINE MAaKCUMaIbHOE JIOMMYCTUMOE OTKJIOHEHHE OT U3MepsSeMoi
BEJIMYMHBI.

e DJjleKTpHYecKHe NPHOOPbI, TaKHE KaK aMmIepMETpbl, BOJBTMETPbl M MYJIbTUMETPHI,
KJIacCU(UIUPYIOTCA MO KJlaccaM TOYHOCTH, KOTOpbIe yacTo Bapbupytores ot 0,1 g0 2,0.

o JlaGopaTopHble Bechbl U JIpyrue 4YyBCTBUTENIbHBIE NMPHUOOPHI, TaKHE KaK TEPMOMETPHI U
MUIETKH, CTPOTO PErIaMEHTUPYIOTCS, TaK KaK HEOOJbLINE OTKJIOHEHHS MOTYT CYIIECTBEHHO
IIOBJIMATH HA PE3YJbTAThl UCCIEA0BAHUN.

10. I'ocynapcTBeHHasi cucteMa odecnieyenust eanncTea nuamepenunii (I'CHU) — 310 COBOKYNHOCTH
OpraHu3allMOHHBIX JJIEMCHTOB W BHAOB [JCATCIBHOCTH, CBA3AHHBIX C PCHICHUCM 3ajaad I10
00€CTIeYeHUIO eIMHCTBA U3MEPEHUI 1 METPOJIOTHYECKOMY oOecriedeHno. 1
Hexotopsblie ocHoBHBIE acniekTbl 'CHU:

o Ileab: co3maHue TMpPaBOBBIX, HOPMATHUBHBIX, OPraHU3ALMOHHBIX, METOJNYECKUX,
TEXHUYECKUX M HKOHOMMYECKHMX YCIOBMH Ul pelleHHs 3ahad B 00jacTu oOecreueHHs eIUHCTBA
n3Mepenuit. 1
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e OcHoBHBIE 321a4M: pa3pabOTKa MPUHLUIIOB YIIPABICHHS, YCTAHOBICHUE CUCTEMBI €IMHUII
BEJIMYMH U IIKaJI U3MEPEHU, OpraHu3alis Hay4HbIX UCCIeI0BAaHUMN U IpYyTHE.

o Crpykrypa: (denepanbHbie OpraHbl UCIOJHUTEIHHOU BIIACTH, TEPPUTOPHUATLHBIC OPraHBI
Poccrannmapra, QenepanbHble TOCyIapCTBEHHbIE HAay4YHbIE METPOJOTUYECKHUE HHCTUTYTHI,
roCy/1apCTBEHHbIE PErMOHAIbHBIE HEHTPHI METPOJIOTUU U IPYTHE.

e Hayuynasi ocHoBa: MeTpojioruss — Hayka 00 H3MEpEHHUsiX, METoJaX U CpelCTBaxX
o0ecrieyeHns1 X €AMHCTBA, a TAKXKE CIIOCO0aX TOCTHKEHHUS TPeOyeMOi TOUHOCTH.

o IIpaBoBblie ocHOBBI: onpeneneHbl O3 «O06 obecnieyeHNH eAMHCTBA U3MEPEHUI», B KOTOPOM
ycraHoBNeHBl cdepa U (OPMBI TOCYAAPCTBEHHOTO PETYJIMPOBAHUSA, a TaKkKe TpeOOBaHHUS K
U3MEpEHUsIM, EIMHMIIAM BEJIIMYMH, JTAlOHAM €JWHHUIl BEJIWYUH, CTaHJAPTHBIM oOpasuaM u
CpEICTBaM U3MEPEHUN.

o HNudopmanuonnas ocuona: denepanpHblii MHOOPMAIMOHHBIA (POHI MO OOECIECYCHUIO
€IMHCTBA W3MEPEHUI, KOTOpBIM COJIEPKUT HOPMATHBHBIE IIPABOBHIE AaKTbl, HOPMATHUBHbIE
JOKYMEHTBI, HH(OpMallMOHHbIE 0a3bl JAHHBIX U APYTUE CBEACHUS.

o Texnnueckasi 0ocCHOBA: dTaJIOHHAas 0aza Poccuiickoit Deaepanuul U AKCITyaTUPYEMbIHA ITapK
CPEICTB U3MEPEHUI U CTaHIAPTHHIX 00pa3IIOoB.

Cucrema oOecrieueHHsI €IUHCTBA HM3MEpEeHUH obOecrieunBaeT Han&xHoe U 3pdexTuBHOE
(YHKIIMOHUPOBAHKE, B TOM YHCIIE B TAKUX 00JACTSIX JNEATEIbHOCTH, KaK 3/[paBOOXpaHEHUE, OXpaHa
OKpyKaromen cpeapl, obOecrieueHHue OE30MaCHBIX YCIOBHH M OXpaHbl TPY/Ad, BBITOJIHEHHE
rOCy/IapCTBEHHBIX YUETHBIX OIEpanuii, y4éT KOJIUYeCTBa IHEPreTUUECKUX PECYpPCOB, oOecreueHre
000pPOHOCTIOCOOHOCTH U 0€30TTaCHOCTH TOCYIapPCTBA.

11. OcHOBHOE Ha3HAYEHUE METPOJIOTHUYECKOMN CIYKOBbI OpraHu3alii — odecrneyeHne eIMHCTBA,
TOYHOCTH M JOCTOBEPHOCTH NPOBOJMMbBIX M3MEPEHHIl KAaK BAKHEHIIErO YCIOBHS pealn3alyiu
TpeOOBaHUI 1O OE30MACHOCTH M KaYeCTBY K MPOM3BOJUMON MPOAYKIMH, OKa3bIBAEMBIM YCIyTraM,
IIPOBOJIUMBIM paboTaM.
HekoTopbie 0CHOBHBIE 321a4H METPOJIOTHYECKOMH CITyKObI:

e pa3paboTKa HOPMATUBHBIX JIOKYMEHTOB, TPEOYEMBbIX JJISl OpraHU3alHH1;

e METPOJIOTHYECKOE 00ecTIeueHHE eI TEIbHOCTH YUPEKACHNUS;

e  OpraHu3ansi M OCYILECTBJIEHUE IOBEPKU CPEACTB H3MEPEHMH, aTTeCTallud METOAMK
U3MEPEHUH, METPOJIOTMYECKOM SKCIIEPTU3bl TEXHUYECKON JOKYMEHTALUH;

e METPOJIOrMYECcKas MOArOTOBKA MH)KEHEPHO-TEXHUYECKOTO COCTaBa;

e  IIPOBEJEHUE BHYTPEHHErO0 KOHTPOJSI COCTOSIHUS U3MEPEHHH, Haa30pa 3a MPUMEHEHUEM
CTaHJApTHBIX 00pa3I0B, CPEICTB U3MEPEHHI, METOAUK U3MEPEHNUN;

e oIeHKa 3()(PEKTUBHOCTU METPOJIOTUYECKOTO 00eCTIeYeHNsI TPOU3BO/ICTBA.

Mertposnoruueckas ciayx0a MOXeT BKIOYaTh B ceOs OTIeN TJIaBHOIO METpOJora M Jpyrue
CTPYKTYpHBIE TOApa3/ieleHNs (IIOBEPOUYHbIE M W3MEPUTENbHBbIE Ja0OpaTOpUM, I'PYMIY PEMOHTA
CPEICTB U3MEPEHUH U T. 11.).

12. HexoTopble OCHOBHBIE 3JIEMEHTHI JJIEKTPON3MEPUTEIBHBIX PHOOPOB:

e  H3mepurenbnblii MexaHu3M. [ 1aBHast yacTh npudopa, KOTOpasi HAXOIUTCSI BHYTPH.

o Kopnyec. CoyxuT ai1s 3alIUThl ©3BMEPUTEIBLHOIO MEXaHNU3Ma OT MEXaHUUECKHX MTOBPEKICHUM.
Kopmyca npru®opoB npou3BoAsT U3 pa3HbIX MaTEPUAJIOB, HAIIPUMED AIFOMUHHUS M €T0 CIUIaBOB, CTaJIH,
CTEKJIA, IUIACTMACCHI, APEBECUHBI.

e 3axxumbl. K HUM NpUCOEANHSAIOT NPOBO/IA ISl BKIIOYEHHSI B IEKTPUUYECKYIO LIETb.

e Ixama. OObIYHO MpeACTaBISET COOOM CBETIYIO MOBEPXHOCTh ¢ YEPHBIMU JEJICHUSMU U
1 paMu, COOTBETCTBYIOIIUMU ONPEEIEHHBIM 3HAYCHUSAM U3MEPSIEMON BETUUUHBI.

e VYka3arteabHas cTpenka. HyxHa st orcuéra mo mkasne 3Ha4eHHUs] U3MepsieMON BEJTMUMHBI.
Crpenky nNpou3BOAAT U3 AIFOMUHUS WM €r0 CIUIABOB.

e OrpanuumTeau. AMOPTU3UPYIOIIUE ONPAaHUUYUTENN HAXOAATCS HA ILIKale, 4YTOObI CTpelKa
IIpY IBUKEHUH HE Kacajach KOPIyca U HE ITOTHYJIACh.

e Bunrt xoppexkropa. C ero nmoMonipl0 CTPEJKy YCTAaHABIMBAIOT TOYHO MPOTHUB HYJIECBOU
OTMETKH LIKaJIbl.
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o Ilepexarwouartennp npeaenoB u3MepeHus. [IpenHasHaueH A1 U3MEPEHMSI DIEKTPUUECKUX
BEJIMYMH B HECKOJIbKUX Ipeesnax.

o Apperup. Kak mpaBuio, ectb B NHEpEeHOCHBIX MpuOOpax, C €ro IMOMOIIbI0 KpEmsiT B
HEMOJBM)KHOE TOJ0XKEHNE M3MEPHUTENbHbBIM MEXaHU3M, 4TOObI IIPU TPAHCIIOPTUPOBKE NMpHOOp HE
HIOBPEUIICSL.

13. TlpuHoun padoThl IEKTPOMEXAHHYECKHX MNPUOOPOB 3aKIIOYACTCS B IMPeoOpa3OBaHUU
AJIEKTPOMArHUTHOM SHEPrUd B MEXAHUYECKYI0 DHHEPrUI0 TEpPEMEIICHUS MNOJABUKHOW YacTH
MEXaHN3Ma.

B 3aBucuMOCTM OT TMNpUHIOMIIA TPEOOPA3OBaHUSA  DJIEKTPOMEXAHHUYECKHUE  MPUOOPHI
MOJPa3ICIAOTCS HA PA3JIUYHBIE CUCTEMBIL:

e Marnurtodjiekrpudyeckue. IlogBmwkHas 4dYacTh mNpuOOpa OTKIOHSAETCS B pe3yJIbTaTe
B3aMMOJICVCTBUS TOJISI TOCTOSSHHOIO MarHMWTa M BUTKOB KaTYIIKW C MPOTEKAIOIIUM 10 HEW TOKOM.
MarsuTos1eKTpudecKre TPUOOPHI CIIYKAT TOIBKO JIJII K3MEPEHUS IIOCTOSTHHOTO TOKA M HAITPSDKCHHUS,
TaK KakK HalpaBJIEHUE IOBOPOTA PAMKH 3aBUCUT OT HAIIPABJICHUS TOKA B HEW.

e OJuexkTpoMarHuTHble. [lonBWKHAS YacTh W3MEPUTEITHHOIO MEXaHM3Ma OTKJIOHSETCS B
pe3yJibTaTe B3aMMOJCHUCTBUS MArHUTHOIO MOJISI KAaTyIIKH C HPOTEKAKIIMM MO HEH TOKOM H
(heppOMarHuTHOTO CepJeYHMKa (IJIACTUHBI). Bpalmmaromuii MOMEHT co31aéTcsl 3JIEKTPOMarHUTHOM
CUJIOMN, BOBHUKAIOLIEH MPU BTSATUBAHUM JIENIECTKA MArHUTHBIM IOJIEM.

e DJjexkTpoanHamMuyeckue. [IpuHuun paGoTbl OCHOBaH Ha B3aUMOJICHCTBUU JIBYX KaTyIIEK
(paMoK), o KOTOpbIM Te4€T TOK. O/HA U3 HUX HEMOJBMKHA, a Apyras nmojaBmxkHa. [lepemernenue
KaTylIeK OTHOCUTENIbHO Jpyr JApyra OOYyCJIOBIMBAETCS TEM, UYTO MHPOBOAHHKH, MO KOTOPHIM
MPOTEKAIOT TOKH OJHOTO HamlpaBJEHUs, MPUTATUBAIOTCSA, a C TOKAMH MPOTHUBOIOJIOKHBIX
HaMpaBJICHUNA — OTTAIIKUBAIOTCS.

e JulekTpocTaTH4yecKue. Bpamaronmii MOMEHT cO37a€TCsi JEKTPOCTATUYECKUMHU CHIIAMH,
KOTOpbIE BO3HMKAIOT TMpHU TMOABEICHUM K IUIACTUHAM HanpspkeHus. [lonBukHas dacTh
W3MEPUTEIIBHOTO MEXaHU3Ma MMOBOPAYMBAETCA A0 TEX IMOp, MOKa BPAIIAKOIIAA MOMEHT HE CTaHET
PaBHBIM IPOTUBOAEHCTBYIOIIIEMY MOMEHTY, CO3JAHHOMY CIIUPAIbHOM ITPYKUHOM.

e Huaykumonusie. [IpuHIMIT JOEWCTBUA OCHOBAH Ha B3aMMOJICHCTBUU TEPEMEHHBIX
MAarHUTHBIX TIOTOKOB C TOKaMH, MHIYKTUPOBAaHHBIMHU B IIOJIBUKHOM aJIFOMUHUEBOM JHCKE. [[0MKHO
OBITh HE MEHEE JIBYX IEPEMEHHBIX MAarHUTHBIX MOTOKOB, MEPECEKAIONIUX IUCK W CIABUHYTHIX B
MPOCTPAHCTBE U 1O (asze.

14. HekoTtopsble o011ie qeTalu U Y375l 2JIEKTPOMEXaHUYECKUX MTPUOOPOB:

o Kopnyc. 3amuiaer u3aMepuTeIbHbI MEXaHU3M OT BHEIIHUX BO3JCUCTBUI M MOMAIaHUs B
HEro MbUIM, @ B OTAEIBHBIX CIydasX — BOJAbI M ra3oB. Yaie BCEro KOpIlyca BBIOJIHSIOTCA U3
MJTACTMACCHI.

e OrcuérHbie mnpucnocodaenus. Cayxar AIg ONpPEAENEHUs YHUCIOBOIO 3HAUYECHHS
n3mepsieMort BenmmunHbl. COCTOSIT M3 ImKainel U ykazatens. [llkama oObIYHO mpencTaBiseT coOou
Oenyl0 TMOBEPXHOCTh C YEPHBIMH OTMETKAMH, COOTBETCTBYIOIIMMH OIMpPEIEIEHHBIM 3HAUYCHUSIM
W3MEpPSAEMON BEJIMYMHBI. YKa3zarellb — [EepeMENaloascs HaJ IIKaJol CTpenka, KECTKO
CKperIEHHasl C TOJBIKHOW YacThio mpubopa. Omopbl moaBu:kHOM 4YacTu. [logBuxkHas 4acTh
puOOpa yCTaHABIUBAETCS B OMOPAX C TPEHUEM CKOJIbKEHUS (KaMHEBBIX OIOpax), B yIPYTUX OMOpax
(omopsI Ha pacTsHKKax, Ha YIPYroM MOJIBECE).

o KoppexkTop. YcTpoiicTBO, MO3BOSIIONIEE YCTAHABIUBATH CTPEIKY MPHUOOpa Ha HYIIb IIKAJbI.

e Apperup. YcTpoHCTBO, KOTOPHIM CHa0XalOTCsi NMPUOOPHI BHICOKOM UYYyBCTBUTEIBHOCTH,
MO3BOJISIET HEMOJBUYKHO 3aKPENUTh MOABUAKHYIO YacTh IMPHU IMEPEHOCKE WU TPAHCIOPTUPOBKE
mpubopa.

e I'py3ukm. CiyxaT s ypaBHOBEUIMBAHUS TMOABUKHOM YacTH, TO €CThb JJIs yCTpaHEHUS
BIIMSIHMSI MOMEHTOB CHJI TSIKECTH Ha MOJIOKEHHE IMOJBUKHOM YaCTH.

o Pacrskku. Ypyrue JIeHTbl, KOTOPbIE OJHUM KOHILIOM IIPUKPEIUISAIOTCA K ITOABUKHOU 4acTH,
a IpyruM — K HETOJBUKHBIM JETajsiM mpudopa.
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15. HexoTopblie NPUHIMITE KJIACCU(PUKAIIUH AIIEKTPOU3MEPUTENLHBIX TPUOOPOB:

o Ilo u3mepsieMoii 3j1ekTpUYecKoil BeiuuuHe. Hanpumep, amnepMeTpsl (1Sl OnipeaeIeHUs
CHJIBI TOKA), BOJIBTMETPHI (151 U3MEPEHUS HAIPSDKEHNUS ), BATTMETPHI (17151 OIPEIEIICHUs] aKTUBHOM,
PEAKTUBHOM U KOMIIEKCHON MOIIHOCTH) U ApPYyTHE.

o Ilo cnocody oToOpakennss uHpopmanuu. PaznuyuaroT 0Ka3bIBalOLIUE, PETUCTPUPYIOIINE,
CUTHAJIM3UPYIOIIHE, KOMOMHUpOBaHHbIE NpHOOphl. IlepBble BBIAAIOT HArMAAHOE OTOOpAKEHHE
U3MEpSEMOM BEIMYMHBl HAa CTPEJIIOYHOM WIKale WM SKpaHe, BTOPbIE COXPAHSIOT IOJIyYEHHBIE
JIaHHbIE BO BCTPOCHHOM NaMsITH WM Ha JIEHTE, TPEThU MOAAI0T CBETOBOE MJIM 3BYKOBOE OIOBEIICHUE
[P TOCTUKEHUU OIPEIeIEHHON BEIMUMHBI HACTPOSCHHOI'O 3HAYEHUSI.

o Ilo dopme noka3zanmii. PaznuuaroT mudpoBsie U aHaIOroBBIE MPUOOPHI. B aHanoroBsix
npubopax u3MepsieMasi WM MPONOPLUUOHAIbHAS € BeTMYMHA HEIIOCPEICTBEHHO BO3/ICHCTBYET Ha
II0JIOKEHHME TOJBM)KHOW YacTH, Ha KOTOPOH pacIiojloKe€HO OTCYETHOE YCTpoicTBO. B mudposbix
npubopax MOJBMKHAS YacTh OTCYTCTBYET, a M3MepsieMas WIM MPONOPIMOHANbHAs el BeJIWYHHA
peoOpa3yeTcst B YMCI0BOM 3KBUBAJIEHT, PETUCTPUPYEMBIN LIUPPOBBIM MHIUKATOPOM.

o Ilo meroay m3mepenusi. CyliecTBYIOT CpeACTBAa U3MEPEHHI HEMOCPEACTBEHHON OLEHKU U
pUOOPBI CPAaBHEHMSL.

o Ilo MerposnormueckoMy HasHauyeHHI0. Pasznuuaror pabGouue mnpuOOpPHl, KOTOpBIE
UCHOJb3YIOT Il HEMOCPEICTBEHHBIX U3MEPEHUI, U TaIOHbI, KOTOPbIE MPUMEHSIOT JUIsl TOBEPKU
IpyTrux npubopos.

e Ilo cmoco0y npuMeHeHMsI M KOHCTPYKHUHU. [IpuGopbl MoOrytr OBITH IIHUTOBBIMU
(3aKperuIieMbIMHU Ha UIUTE WM MTAHEJH ), IEPEHOCHBIMU U CTallHOHAPHBIMH.

[TpuHIMD NeHCTBUS 3IEKTPOU3MEPUTENBHBIX TPUOOPOB PA3JIMYEH U 3aBUCUT OT ONpeAesieMoi
NEKTPUYECKON XapaKTEPUCTUKU U KOHCTPYKIIMHU.

16. Hekotopblie ycioBHBIE 0003HAYECHHUs, KOTOPbIE HAHOCATCS HA HIKAJIBI JIEKTPOMEXaHUYECKHX
npubopoB:

e OO0o3naveHue poaa Toka. Hanpumep, «__ » — TOK MOCTOSHHBIN, «~» — TOK TIEPEMEHHBIN,
«» — TOK TOCTOSTHHBIH U IIepEeMEHHBIH.

e Oo0o3HaueHue eTMHUIBI H3MepsieMoii BetnunHbl. Hanpumep, mA, B.

e (Oo0o3Hauenue padoyero nojoxeHusi npudopa. Hanpumep, «» — 1715 TOPU30HTAIBHOTO
MOJIOKEHHS IKAITBI, «L» — mprOop MpUMEHSIETCS] B BEpTUKAITBHOM MOJOKEHUH MIKAIBL, «£ al0» —
11 ycTaHOBJIEeHUs noJ yriaoM o0.

e (Oobo3nauenue kjaacca Tounoctu. Hanpumep, 1,5, 2,5.

e OO0Oo3HaueHMe HCHBITATEILHOI0 HAMPSKEHUS W30JSUHMH W3MEPUTEJHLHOW ILenu 10
OTHOIIEHMIO K Koprycy. Hanpumep, «2 kB».

e YcJjoBHOe n300paskeHre NPUHLMIA AelicTBUSA 1 OyKBeHHOE 0003HayeHue nmpudopa. 1

VYcnoBHbIe 0003HaUEHHS Ha HIKAJaX 3JIEKTPOU3MEPUTENbHBIX MPHOopoB 3adpukcupoBansl B [OCT
23217-78.

17. H3mepeHue TOKa, HANpPSKEHUS] M MOIIHOCTH BaXXHO JUIsI KOHTPOJS COCTOSHUS U
paboTOCIIOCOOHOCTH DIEKTPOYCTAHOBOK. 3HAsi BEIMYMHBI OCHOBHBIX IapaMeTpPOB, OILIEHHWBAIOT
MPaBWIBHOCTh peXUMa padoOThl, BBIABIAIOT HEUCIPABHOCTU U OTCIEXKHUBAIOT MOTpeOIeHHe
JHEPreTUUECKUX PECYPCOB.

HN3mepeHne TOKa TIOKA3bIBAET TOKOMOTpeONeHUE HArpy3ku. Jlias CHATHS TOKa3aHHA
HCIIOJIB3YIOT aMmIepMeTpbl. TOK MOKa3bIBaeT BEIWYUHY 3apsaia, MPOXOIAIIYI0 4epe3 MPOBOJHUK,
MO3TOMY TMOAKIIIOYAIOT TaKHe YCTPONCTBA MocieaoBaTenbHO. [Ipr HEOOXOAUMOCTH OMEpPaTUBHOTO
KOHTPOJIA HCIOJB3YHOT TOKOBBIC KIICIIH, I HMCHOJB30BAHUSA KOTOPBIX HEC HYXHO IPOBOAWTH
NEPENOKIIOUYEHHE.

HN3mMepeHue HANPSIZKEHUsI B DJICKTPUUYECKOM LIEMU MPOBOJSAT C MOMOIIBIO BOJIBLTMETPOB. J1Jist
NPaBUIBHON PAabOTHI 3JEKTPOOOOPYAOBAaHMS Ha HEro JOJDKHO IIOCTYNaTh ONpeaeiaEHHOe
Hanpspbkenue. Hampumep, mist omHodasHeix yerpoicts — 220 B £10-15%.

HN3mepeHne MOIIHOCTH B AJICKTPOLEISIX OCYIIECTBISAIOT C IMOMOINbIO BATTMETPOB. s
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS BCEH JIEKTPOCETH BasKHO, YTOOBI CyMMa BCEX MOJKIIOUEHHBIX
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noTpeduTeneil He MpeBbIlIaia HOMHHAT ceT. MlHaue MOTyT BO3HHKATh Pa3TUYHbBIC HETIPUSTHOCTH,
TaKue Kak Teperpys.

IIpudopsl 11 U3MepeHHs1 OCHOBHBIX MAPaMeTPOB PAaIH03JIEMEHTOB U JJIEeKTPUUYECKUX
Henei JensaTcs Ha KaTeTOPHH IO CIICTYIONUM KPUTEPHUSIM:

o MW3mepsieMblii mapamMeTp: aMIepMeTp, BOILTMETP, BATTMETP, OMMETP U KOMOUHUPOBAHHBIE
MIPUOOPBHI.

o Kuacce TouHocTH: 1a00paTOpHBIE, TEXHUYCCKHE.

o KoHcTpyKuusi: KOMITAKTHBIC IEPEHOCHBIE, ISl YCTAHOBKH B IIKa( WX IIUT.

Takke CyIIeCTBYIOT YHUBEpPCAJbHbIE YCTPOWCTBA — MYJBTUMETPbI, C UX IOMOIIBIO
W3MEPSIOT HECKOJIBKO MapaMeTPOB B AJIEKTPUUECKUX LEMSX MOCTOSTHHOTO U TIEPEMEHHOTO TOKA.

18. DaexrponHo-iydeBasi Tpyoka (IJIT) — rmaBHBIA 3JEMEHT AJIEKTPOHHOIO ocuuiuiorpada,
KOTOPBIH MPeoOpa3yeT 3JEeKTPUYECKIE CUTHAIIBI B CBETOBBIE.

IJIT mnpeacraBiasier co00il CTeKJSIHHYI0 KO0y, 3alasHHY0O C OJHOM CTOPOHBI M
paclIupsIONIyIocs ¢ ApYyroil cropoHsl Ha KoHyc. Kak mpaBuio, TpyOka MMEET LUIMHAPHUYECKYIO
dbopMy, a paciupsIromasicss 4acTh MOXET ObITh Kak HUJIMHIPHUYECKOH, TaK M MPSMOYTOJIbHOU
(bopMmEI.

Hexoropsie 3iementsr IJIT:

o Karog — uCTOYHHMK CBOOOJHBIX 3JEKTPOHOB, MOKPBHIT METAUIMYECKUM Oapuem, INpu
HarpeBaHUU KOTOPOTO BBIACISIFOTCS 3JEKTPOHBI.

e AHOABI HOPMUPYIOT Y3KHH DIIEKTPOHHBIN MYYOK, BBHICOKHN IMOJIOKUTEIHHBIA MOTEHIIHANT
KOTOPBIX YCKOPSIET MTOTOK 3JIEKTPOHOB.

e Yrnpapiasiiomuii 3J1eKTpox (MOIYJISATOP) — AMCK C MajbiM OTBEPCTHUEM, PACTIOI0KEHHBIM
MEXIy KaToJAOM M aHOJOM. Perymupysi pa3HOCTh MOTEHLUHUAIOB MEXIY KAaTOAOM M MOAYJISTOPOM,
MOKHO M3MEHSATh KOJUYECTBO 3JIEKTPOHOB, MPOXOJALIMX Yepe3 OTBEPCTHS MOAYJSATOpa H
MOCTYMAOMINX K aHOLY.

e JIBe mapbl miaactu. OyHa napa (Y-IU1acTHHBI) PACIIOIOKEHA TOPHU30HTAIBHO U CITY)KUT JIJIsI
OTKJIOHEHHsSI Jlyya B BEPTUKAJIbHOM HAIpaBJIE€HUM, BTopas mapa (X-TUIAaCTHHBI) pacIojioKeHa
BEPTUKAIBHO U MpeHa3HAUYEHa JJI OTKJIOHEHUS Jydya B TOPU30HTAILHOM HaIlpaBJICHUU.

e DJKpaH MOKPHIT CHEIHUAIBHBIM COCTAaBOM — JIIOMHHO(OPOM, KOTOpBIN CBETUTCS O[T
NeHCTBHEM y1apOB ObICTPOJIETAIIMX 3JIEKTPOHOB.

IpuHumn geiicTBUA oCHM/LIIOrPada 3aKIH0YaeTCs B CIEYIOIEM:

1. BxoaHoii cMrHaJj mocTynaer Ha aTTEHI0ATOp U YCUIIUTENb, I71€ HOPMUPYETCS IO BEIUYNHE
(ycunuBaetcs WM ocialsercs) 10 YpOBHS, YA0OHOT0 JyIsl HaOII0JCHHUS.

2. YCWIEeHHBbI CHTHAJ TIOCTYNaeT Ha IUIACTHHBI BepTHKaTbHOro OoTKIOHeHus JJIT u
OJTHOBPEMEHHO, TNIpU BHYTPEHHEW CHHXpPOHM3AllMM, 3aIllyCKaeT TIEHEpaTop  Ppa3BEPTOK,
BBIPa0ATHIBAIONINI MIIIO00pa3HOE HATIPSIKEHNE.

3. 'eneparop pa3BépTok BHIIAET CUTHAT HA YCHJIUTENIb TOPU30HTAIBHOTO OTKIOHEHUS, TIe
MUI000pa3Hoe HAIPSHKEHUE YCUITUBAETCS 10 TpeOyeMOoll BEIMYNHBI.

4. YcuileHHasi NMWJIA TIOCTYNaeT Ha TOPU3OHTANbHbIE OTKJIOHstomuMe miactuabl OJIT, B
pesynbTate Ha 3kpane DJIT mosBisieTcst BUaAuMOe n300pakeHrne BXOHOTO CUTHAJIA.

19. HexoTopbie OCHOBHBIC TEXHUUECKUE XapaKTEPUCTHKHU ocuiorpada:

e Ilonoca mpomyckanusi. DTO TUana3oH 4acToOT, B paMKax KOTOPBIX CUTHAI ciiabeet He Ooliee
yeM Ha 3 1b OTHOCHTEIBHO OMOpPHOM YacTOThl. UeM OoJibllie Jquana3oH, TeM IMIMPE BO3MOKHOCTU
mpubopa.

e Yacrora auckperuzauMu. DTO CKOPOCTh, C KOTOpPOH mpubop crmocodeH oOpaboTarh
HOCTyrII/IBH_H/Iﬁ BXO}IHOﬁ CUTHAJI. ll.]'[?[ OAHOTAKTHBIX HMIIYJIBCOB YBCIWYCHHAA CKOPOCTH
obecrieunBaeT 0oJiee BHICOKYIO JIETAIN3ALHUIO.

o Paspemenune. [lox 3TvM NOHITHEM MOJIpa3yMeBAETCS BEPTUKAJIBHOE pa3penieHue. Yem oHo
BBHIIIIE, TEM JeTallbHee MOKHO HaOJI0/IaTh 3a CHTHAJIOM, Jelias pa3BEPTKY Oojee KPYIHOH, Tae
KaXK/1ast KJIETOUYKAa UMEET HaMEHBIIIee 3HAaYCHHE.
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o Kodpduumenr 3aryxanmsa. Baxnasg xapakTepucTukKa I H3MEPEHHs] KOHIEHCATOPOB.
[To3BomsieT Gosee TOYHO pacCUUTATh 3HAYEHUS.

e JlamMHa 3anmMcH M maMATh npudopa. Uem MemIeHHEE CKOPOCTb Pa3BEPTKH, TeM OoJiblIe
3anoJyiHsAeTcd namsaTh annapaTta. Ecim e€ He xBaTaer, mpuOop OyaeT aBTOMAaTHUYECKH CHUXKATb
4acTOTy OIM(POBKH, YTOOBI 3AIUTHTH XPAHUIIHUILE OT MEPETIOTHEHHS.

o KounyecTtBo kaHanoB u Jydeil. bonbmmHCTBO ocumiuiorpagoB OJHOJIYYEBBIE U
OJHOKAaHAJIbHbIE, TO €CTh CHOCOOHBI OTOOpa)kaThb TOJBKO OJHY CHHYCOUAY C 3aJaHHBIMU
BPEMEHHBIMU MHTEpBaJlaMM W 4YacTOTOW. JIByXKaHanbHble Bepcuu Oosiee NpoQecCHOHANbHBIE,
MOCKOJIBKY 33J€UCTBYIOT KOMMYTATOp, BBIJAIOIIMK OOJBIIYI0 MM MEHBUIYIO YacTOTy, 4YeM
OCHOBHO} ITpoLecc.

o Ilorpemnocrs. Ilog DNOHATHEM MOrPEIIHOCTH IOAPA3YMEBAIOTCS JBE BEIUYMHBL
HOTPEUIHOCTh KO3(PPUILIMEHTA OTKIOHEHUS U MOTPELIHOCTh KO3 duIeHTa pa3BEpTku. UeM MeHblIe
MOTPEUIHOCTb, TEM 00JIee TOYHbIC JaHHbIE MTOJyYaeT MOJIb30BATENb.

20. U3mepuTe/bHBIH TreHEPATOPp — O5TO HCTOYHUK DOJIEKTPUUYECKUX KOJIeOaHMI, MapaMeTphbl
KOTOPOro 3apaHee u3BecTHbl. OH IpeaHa3HayYeH AJi1 HACTPOMKH, UCCIIEIOBAHUsA, a TAKKE IPOBEPKHU
(bYHKIMOHUPOBAHUS SJICKTPUIECKUX YCTPOHUCTB U IETIEH.

Kunacenpukanusi u3mMepuTeNbHBIX TEHEPATOPOB MOXKET MTPOBOJAUTHCS MO Pa3HBIM MPU3HAKAM,
Harpumep:

e @opMa BXOAHOI0 HampsiKeHHMs. ['eHeparopbl JENSATCS Ha TIE€HEpaTOpbl MMIYJbCHBIX,
CHHYCOUIAJbHBIX CUTHAJIOB, a TAK)KE CUTHAJIOB B BHJIE IITyMa M CUTHAJIOB CIIEIUATBHON (OPMBL.

e JImama3zon wuyacrtor. ['eHeparopsl ObiBatoT wuHMpaHu3kodyacToTHEIMU (10 20 I'm),
HuzkovyactoTHeIMU (0T 20 T'm mo 300 xI'1), BeicokouactotHbiMH (0T 0,1 mo 100 MIm) u
cBepXBbICOKOYACTOTHBIMHU (10 40 I'T'1).

e Bua moayasiuuu. ['enepatops AensTcs Ha reHepaTophl (pa3oBoil, aMIUIMTYAHOH, YACTOTHOM
1 KOMOMHUPOBAHHON MOTYJISIIUU.

HekoTopble 0CHOBHbIE XapaKTePUCTHKHU U3MEPHUTEIbHBIX T€HEPAaTOPOB:

e YacroTHsble napamerpsl. K HUM OTHOCATCS cTaOUIBHOCTh U TOYHOCTh YCTAHOBKH YacTOTHI,
a TaKKe Juarna3oH reHepupyeMbIX KoieOaHui.

o Ilapamerpnl BbIXOAHOro HanpskeHusi. K HHUM OTHOCATCS ONOPHOE HaINpsDKEHUE
(HampsKeHHE Ha BBIXOJE aTTEHI0ATOpa), CONPOTUBJIEHHME HAarpy3Kd, CTaOMIBHOCTb U YpPOBEHBb
TOYHOCTH BBIXOJHOTO HAIPSDKEHMS, a TAK)K€ NMPEAebl CTYNEHYAaTOro0 WM IJIaBHOTO M3MEHEHMSI
BBIXOJHOI'O HaNPSKEHUSI.

e MeTposoruyeckne XapakTepucTMKH. K HUM OTHOCATCS Mpenenbl MCKaKeHHs (OpMBI
CUTHaJa, JMaIa3oH U MIpeelibl 4acTOT, MOrPEIIHOCTh YCTAaHOBKH, JAMAMa30H M Mpeleibl ypOBHEH
BOCIIPOU3BOMMBIX CUTHAJIOB, HECTAOMIIBHOCTD YAaCTOThI, IOIPEIIHOCTh YCTAHOBKU YaCTOTHI.

21. TunoBasi CTPYKTypHasi cxema reHeparopa Huskoii yacrorbl (I'HY) Brirouaer criemyromnme
OCHOBHBIE OJIOKU:

1. 3aparommii reneparop (3I'). [lpennasznaven 1uist GopMupoBaHMs CUTHAJIA 331aHHON (POPMBI
u 4vactoTel. Kak mpaBuio, 3TO aBTOreHepaTop, KOTOPBIA MpeoOpa3yeT HSHEPrui0 BXOMAALIETO
VCTOYHUKA MUTAHUS B 3JIEKTPOMArHUTHbIE KOJIeOaHUs.

2. Ycuaurenab Hu3kux yacror (YHY). Cnyxur mist yeunenus curaana 30 mo HanpsHKeHHIO U
MOIITHOCTH, a TaKXke JJIs pa3Bsi3ky BbixoAa 3[° OT BbIX0J1a reHeparopa.

3. Arrenwarop. [IpenHazHadeH JUisi BHECECHHUS U3BECTHOTO 3aTyXaHHS B YPOBEHb BBIXOJHOTO
curHasiia reHeparopa. Ilo3BosiseT CTymeH4YaTo H3MEHATh OclabjeHHe CHUTHala Ha BBIXOJE
reHeparopa.

4. Coraacywoumii Tpancpopmarop (CT). Cayxur Ui COIJIaCOBaHUS  BBIXOJHOTO
COIPOTHBIIEHUS T€HEPATOPA C CONMPOTUBICHUEM HATPY3KH.

5. Cucrema aBTOMaTH4eCKOW peryaupoBku ypoBHs (APY). Ilpennaznauena uis
cTabmim3anuu ypoBHs curHaia Ha Beixoge YHY. IIpumensieTcst B reHepaTopax ¢ MOBBIINICHHBIMA
TpeOOBAHUSAMH K TOYHOCTH YCTAHOBKU BBIXOJHOTO HANPSDKEHUS U €r0 CTAOMIBHOCTH.

6. BoabT™merp (B). CayxuT a1 KOHTpOJIS HampsbkeHHs Ha Bbixojge YHU B mporecce
PETYJIIMPOBKY U YCTAaHOBKH 33JJaHHOI'O YPOBHSI BBIXOJIHOTO CUTHAJIa TEHEpaTopa.
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I'HY ucnons3yroTcst jid HACTPOMKH, PEMOHTA U UCIBITAHUN PA3JIMYHON PaJUOTECXHUYECKOU
anmnaparypsl, padoTaroiieil B paMoBeIlaHUH, aKyCTUKE, TEJIEBUICHUH U IPYTUX 00JaCTsIX.

22. N3mepuTesibHbIE TeHEPATOPbI — HCTOYHUKU OOpa3IOBBIX (TECTOBBIX) CHTHAJIOB, KOTOPHIE
MO3BOJISIOT YCTaHABIMUBATEH (POPMY H MTAPAMETPhI BEIXOJHBIX CUTHAJIOB C 33/IaHHON TOYHOCTBIO.

HexoTopbie BUIbI N3MEPUTEIBHBIX T€HEPATOPOB M UX MIPUHITUITEI PA0OTHI:

o HuzkouyacToTHble TreHepaTOpPbl CHIHAJOB. SIBIAIOTCS WMCTOYHMKAMH TapMOHHYECKHX
(cuHyCOMIIANBHBIX) KOJeOaHW HU3KUX 4acTOT (OT IECATKOB repil 10 coteH Kl 1 u equaun MI ).
[TpuMeHSIOTCS TSI HACTPOWKH W OIPENEeNICHUS] TEXHHUYECKUX XapPaKTEPUCTUK PAAUONPUEMHBIX U
panuornepearoIInX YCTPOUCTB, KATMOPOBKH U3MEPUTEIILHON aliapaTrypbl U anmnapaTypbl CPEICTB
CBSI3M.

e BpbicokoYaCTOTHBIE  TeHepaTopbl  CUTHAJIOB.  BbIpa0aTbiBalOT  TapMOHHYECKUE
MOJTyJTUPOBAHHBIE U HEMOTYJIHMPOBAHHBIE KOJICOAHUS BBICOKHX U CBEpXBBICOKHX yacToT (oT 0,1 MI'n
710 I€CATKOB rurarepil). Mcrmonb3yroTes uisi MOBEPKH U HACTPOHKHU MPUEMOTIEPEIAIONINX YCTPOHCTB
CBSI3U U TEJNEBHUICHHS, PETYIUPOBAHMS PAAMOIOKAMOHHOW H JIPYrodl pagrod’sIeKTPOHHON
armapaTypabl.

e I[eHeparopsl MMIYJIbCOB. SIBISIOTCS HMCTOYHMKAMH OJMHOYHBIX WM TEPUOIUYCCKUX
BUJICOUMITYJILCOB, OOBIYHO MPSMOYrojibHOW  (opmbl. Mcrmosnb3yroTcss mpH  HCCICIOBAHUU
MMITYJIbCHBIX ¥ HU(QPOBBIX YCTPOWCTB, U3MEPEHUU NEPEXOAHBIX XapAKTEPUCTHK U TIP..

e I[eHepaTopsbl CHTHAJIOB cCIENMAJLHON (POPMBI. DTO QYHKIIMOHAILHBIC TCHEPATOPHI HU3KUX
U WHQpPAHU3KUX YacTOT, TEHEPAaTOPhl KOJIOKOJI00Opa3HbIX HMIyiIbcoB. Cioa K€ OTHOCST
CHHTE3aTOPBI YaCTOTHI, KOTOPHIC CTPOSATCS HAa OCHOBE JICJICHUS U YMHOXKEHUSI YaCTOTHI OMOPHOTO
BBICOKOCTAOMIIBHOT'O T€HEpaTOpa.

e I[eneparopsl myma. BrpipaGaThlBalOT Cly4yailHbIE CHTHAJIBI C HOPMHPOBAaHHBIMU
CTaTUCTHYECKUMH TapamMeTpaMu. Takue CUTHAJIBI MO3BOJISIOT OICHUTH BIHMSHHE Ha HMCCIEIyeMOe
YCTPONCTBO BHYTPEHHUX U BHEUTHHUX CIyYaHBIX TIOMEX.

o TenepaTopsl Kauamwmleiicsi YacTOThl. SIBISIOTCS TEHEpATOpPaMH  CHHYCOMIAIBbHBIX
AJIEKTPUUYECKUX KOJIeOaHU, 4acTOTa KOTOPBIX AaBTOMATUYECKH U3MEHSETCs BO BpeMEHH (Kose0uieTcst)
Mo 33JaHHOMY 3aKoHy. OOBIYHO TPHUMEHSIOTCS B U3MEPUTEIBHOW ammaparype JUisi perucTpanun
aMIUVTMTYJHO-YaCTOTHBIX U ()a304acTOTHBIX XapakTepucTHK snemeHToB CBY-yctpoiictB n
nu3MepeHus: Kod(UIMeHTa CTosiueii BONHBI, TIOJTHOTO 3JIEKTPHYECKOTO COMPOTUBICHUS W APYTHX
nokaszaresnei Kak (pyHKIMH 4YacTOTHI.

23. U3MepeHue 4acTOThI U MHTEPBAJIOB BPeMEeHH BKIJIIOYAeT B ceOs ONpe/ieIeHne YacTOThl Kak
BEJIMYMHBI, U3MEPSEMON YHCIIOM OJIMHAKOBBIX COOBITUH B €AMHMILY BpeMeHHU. M3mMepeHue 4yacToThl
MO’KHO OCYIIECTBJIATH MPSIMBIM CUYETOM YHUCIIA OJMHAKOBBIX COOBITHH 3a BBIOpAHHBIM HMHTEpPBaAI
BPEMEHM U3MEPEHUs WIHM MyTEM CPAaBHEHUS W3MEPSEMOM 4acTOThI ¢ YaCTOTOM, 3HAUEHHE KOTOPOU
U3BECTHO.

IlonsiTHe 00 3TAJOHAX YACTOTHI 3aKIIOYAETCS B TOM, YTO CYIIECTBYET ATAJIOHHBIA CUTHAJ
YacTOTHI U (M) BPEMEHU — CUTHAJ, HECYIIUN HHPOPMALIMIO O pa3Mepax eAUHUI] YaCTOTHI U (WJIN)
BPEMEHH U MpeHa3HaYeHHBIN IS Mepefadyn OT TOCYJapCTBEHHOI'O 3TaJoHAa BPEMEHHM M 4acTOThI
CpeAcTBaM MOTpeOHTENeH MO PA3INYHBIM KaHAIaM CBSI3H.

OcHOBHBIC MeTObI H3MEPEHHUS YACTOThI:

e Metoa npsimoro cuéra. [IponuzBoauTcs MoacYET KOIMUECTBA UMITYJILCOB BXOJIHOTO CUTHAJIA
3a (PMKCUPOBAHHBII IPOMEXYTOK BpeMEHH (MHTEpBaJI CUETA MM MHTEPBAI U3MEPEHNU).

e Mertoa oOpaTtHOoro cuyéra. BpITONHSIETCS MOACYET KOJIWYECTBA HMMITYJIbCOB 3TaJOHHOTO
reHepaTopa 3a OJJUH WJIN HECKOJIBKO IEPUOA0B UCCIIEYEMOT0 BXOJHOTO CUTHAJIA.

e Meron JuHeiiHOH pa3BépTku. CHUTHAT U3MEPSIEMOM YacTOThl MOHAETCA Ha BXOJ
ocriorpaga, U3MEpsSeTcsl HHTEPBAJI BPEMEHH, B KOTOPBIM MomaaaeT 1esioe 4ucio N MeproaoB
CHUTHAJIA.

e Meton cunyconganbHoil pasBéprku (puryp Juccaxy). K orknonstomum miactuaM Y
HOJBOJIAT HANPsDKEHHE M3MepsieMoid yacToThl fy, a k miactiHam X — HanpspKeHHe 0T 00pas3IoBOro
reneparopa ¢ vactoroil f0 = fx. IIpu sTom yacrory f0 M3MeHSIOT 0 TeX MOp, MOKA Ha JKpaHe
ocmmtorpada He MOyIUTCsl HanboJiee mpocTas U HemoABWwKHas purypa Jluccaxy.
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24. YacTtoToMepbl — TPUOOPBI, KOTOPHIE H3MEPSIIOT YacTOTy, MEPUOJ, BPEMEHHON HMHTEpBAlI,
JUTUTETHHOCTh UMITYIIbCA, CKBAXKHOCTH, KOJTMYECTBO UMITYJIHCOB, PA3HOCTH (Da3 M OTHOILIIEHUE YaCTOT.
EcTb pa3zHble BUIbI YaCTOTOMEPOB, HATIPUMED:

e Pe3onancuble. Hcronb3yroT sIBICHUE OJJICKTPUUYECKOTO pe3oHaHca. [lpumensitorcss B
OCHOBHOM B quanaszone CBY.

e DJeKTpOHHO-cuéTHbIe. PaboTaroT B tuanasone CBY, i naMepeHnii IpUMEHSIOT 1EIUTENN
4acTOT, METO/IbI IEPEHOCA YACTOTHI U IUCKPETHOTO FeTePOIUHUPOBAHHUS.

HN3mepeHue cnekTpa 3JeKTPHYECKHUX CHUTHAJOB MOXET OCYIIECTBIATHCS C IMOMOIIBIO
crenuagbHbIX TpubopoB, Hampumep yHuBepcanbHoro JJIO CI1-77. OH mnpeaHa3zHayeH s
UCCIIeIOBaHMS (POPMBI IIEKTPUUECKUX CUTHAIOB MyTEM BU3YAIBHOT'O HAOJIOJICHUS B JTUAIa30HE
gacTtoT oT 0 mo 10 MI'u, usmepenus pazmaxoB B auanazone ot 0,01 go 200 B u BpemeHHBIX
unrepsaios ot 0,08-10-6 no 0,4 c.

N3mepenue ¢a3zoBoro capura (casura (a3) MPOUCXOIUT C MOMOIIBI0 (Aa30METPOB, HIU
n3Meputenen (a3oBbIX cABUTOB. Da30BBIM CIBUTOM HAa3bIBAIOT MOJYJIb PAa3HOCTH HAYAIBHBIX (a3
JIBYX TapMOHMYECKHUX CHTHAJIOB OJMHAKOBOM dacTOThl. Jlns wu3Mepenus (a3zoBoro casura
WCIIOJIL3YIOT, HApUMep, crocod mpeobpa3zoBanus (azoBOro ciasura B WHTEpBaT BpeMeHU. CyThb
METOJla B TOM, YTO JBa TapMOHHMYECKHX HAIpPSHKEHHUS MpPeoOpa3yroT B JABE MEPHOIUYECKHE
MOCJIEIOBATEILHOCTH KOPOTKHX HWMITYJIBCOB, COOTBETCTBYIOIIMX MOMEHTaM HW3MEHEHHUS 3HaKa
KKJOTO0 HAMpsDKEHUs C MPOU3BOJHBIMH OJMHAKOBOTO 3HAKa. 3aTeM H3MEpPSIIOT OTHOIIEHHE
WHTEpBaJIa BPEMECHU MEXTy OMMKaWITUMU UMITYJTbCAMH Pa3HbIX CUTHAJIOB K TAKOBOMY OJIHOTO.

25. Ji1s1 u3MepeHus JIMHEeHHBIX pa3MepoB UCIIONIb3YIOT, HAIIPUMED:

e IllTanreHuupkyau. [IpuMeHArOTCS U1s1 U3MEPEHNUS HAPYKHBIX U BHYTPEHHUX JIMHEHHBIX U
JUaMeTpPaJIbHBIX pa3MEPOB KOHTAKTHBIM METOJIOM. BBIBAIOT 3JIEKTPOHHBIMU U PYYHBIMHU.

e IlltanrenrinyouHomepbl. Pa3paboranbl ajii M3MEpeHUs TIIyOMHBI MA30B M KAaHAJOB.
BrlITyckaroTCsl B 2JIEKTPOHHOM HJIM PYYHOM HMCIIOJIHEHUN.

e Jluneiiku. IlpenHa3sHayeHbl ISl BBISBICHUS OTKJIOHEHUW MOBEPXHOCTEN NPEAMETOB OT
IIJIOCKOCTHBIX Y MPSIMOJIMHENHBIX ITOKA3aTENeH.

e Illadsonsbl. CrenaHsl B BUAE CBA3KM COEAMHEHHBIX JIPYr ¢ IPYroM IUIacTUH. PajguycHele
MOZEJIN NIPEJHA3HAYEHBI 1JIs ONPEAEICHUs PaAuyca KPUBU3HBI IIOBEPXHOCTEN.

e Ilynsl. M3roraBnuBaroTCs B BUI€ TOHKHUX IUIACTHH U IPOAAOTCS] KOMIUIEKTaMHU.

e Mukpomerpbl. PydHON HMHCTPYMEHT M1 ONpPEACICHUsS JIUHEHHBIX Pa3MepoB JeTalleu.
[TonpaznensroTcs Ha TMIaJKue, pblua)XHbIE, INCTOBBIE, TPYOHBIE, TPU3MaTUUYECKHUE U APYTHUE.

e Hyrpomepsl. [IpegnazHadeHs! 11 ONpeNeIeHUs pa3MEPOB 1a30B, OTBEPCTUI U BHYTPEHHUX
orBepctuid. [logpasaendarorces Ha MUKpOMETPUYECKUE U MHAUKATOpHBIE. [IepBble NCIONb3yroTes U1
MOJIy4eHUs1 aDCOMIOTHBIX 3HAYEHUH, HHINKATOPHbIE — JIJISl OTHOCUTEJIbHBIX.

e Kponumpkymau. IIpocToil m3MepuTENbHBI MHCTPYMEHT, NpEJHA3HAUYEHHBIN A 3aMmepa
JUHENHBIX Pa3MEpOB, CPAaBHMBAHMS PEAIbHBIX 3HAYEHWM C 3TaJOHHBIMM, IOJyYEHUS 3HAYCHUM
CTEHOK C BBICTYIIAMH H JIPYTOTO.

e Konuesble Mepbl JIMHBI. COCTOST M3 HAOOPOB IJIMTOK, COSANHEHHBIX MOCPEICTBOM CHII
TpeHus. Mcrnonb3yroTest A KOHTPOJIsl TOYHOCTH M3MEPUTENBbHBIX MPUOOPOB, pa3METKU U APYTHX
orepanui.

o IllTanren3yoomepsl. [IpenHasHaueHsl A ONpeneseHUs] pa3Mepa 3yObeB IECTepEHOK U
peeK ¢ MOMOILBI TOPU30HTAIBHON U BEPTUKAIbHOM ILITAHT.

e IllTtanrenpeiicmac. Pyunoii nmpubop, UCHOIb3yeMbIi /111 ONIPEEICHNs BBICOTHI BBICTYIIA U
pa3MEeTKH JeTajei.

IIpubopax 1/ M3MepeHus yriaoBbIX Pa3MepoB:

¢ Yruosble npu3dMaTu4eckue Mepbl. CiryXar Uisi XpaHEHU U NIEpeJadyn €JMHUIIBI IUIOCKOTO
yriaa, TPagyupoBKH YIJIOMEPHBIX MPHOOPOB, a Takke Ui HEMOCPEICTBEHHBIX H3MEPEHUH.
BrimmyckaroTcst B Buzie HaOOpOB ITUTOK C Tpajaiuei, Hanpumep, 2 rpaayca, 1 rpamyc.

¢ YroiabHUKHU NMoBepouHble. [IpeqHasHaueHsl Ui IPOBEPKU U PA3METKH IPSIMBIX YIJIOB, AJIS
KOHTPOJISl U3/1€UH TIpU COOpPKE MIIM MOHTAXE.
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e Yriomepsl. [Ipy aGcoMOTHBIX U3MEPEHUSIX BETMUNHA YIJIa ONPEACIISIeTCs HETTOCPEICTBEHHO
B YIUIOBBIX €IMHMIIAX C MOMOLIBIO YIJIOMEPOB, AEIUTEIBHBIX T'OJIOBOK, MHUKPOCKOIIOB U APYTHX
pudOpOB.

o T'onmomertp. [Ipubop a1 1a60paTOPHOro U3MEPEHUS YIJIOB.

o Kumnpereas. [eonesudeckuid yriioMEpHbId HMHCTPYMEHT, KOTOpBIM COCTOMT U3
METATNYECKOMN JIMHEHKHU C YPOBHEM W MPUKPEIUIEHHOW K HEM KOJIOHKH, B BEpXHEWU 4acTHU KOTOPOM
Ha TOPU30HTAIBHOM OCH Pa3MEUICHbI 3pUTeNibHAs TPYOa C BEPTUKAIBHBIM KPYTOM.

e Byccoasb. [Ipubop 1151 n3MepeHus: TOpU30HTAIBHBIX YIJIOB MEX/Ty MarHUTHBIM MEPHIUAHOM
U HanpasjeHUEM (a3MMYTOM) Ha KaKON-JIMOO IpeIMerT.

J1st u3MepeHus yrioB UCIOJIb3YIOT, HAIIPUMED:

e TPaHCHOPTUPHBIE U YHUBEPCAIbHBIE YIIIOMEPBI;

e CHHYCHBIE JIMHEWKY;

e YHUBEPCAIbHBIC ONITUYECKUE U JCIIUTEIBHBIE TOJOBKH.

IIpudopsI 1J1s1 UI3BMEPEeHUs1 CKOPOCTH:

o Taxomerpsl. M3mepurenu ckopoctu Bpauienus. Hanpumep, kapmanHblii Taxomerp Testo
460 0560 0460, ynuBepcanbHbIi TaxomeTp Zipmarine 5626, KOMOWHMPOBAHHBIH TaXOMETp
MEI'EOH 18003 u npyrue.

o Chnupomerpsl. 13MepstoT CKOPOCTh, CKOPOCTHOM PEXUM TPAHCIIOPTHOI'O CPENICTBA.

e Hedockonsl. Mcrons3yroTces s H3MEpeHusi CKOPOCTH U HAIPABJICHUS ABMKEHHS 00JIAKOB.

IIpudops! 11 H3MepPEeHUsT MaCChI:

o Becnbl. Harpumep, KOHTPOJIBHBIE BECBHI, KOTOPBIE U3MEPSIOT BEC U3JIEIUN HAa KOHBEMEPHOU
JIMHHH.

e Macc-cnekTpomerpbl. M3MmepsioT OTHOIIEHME Macchl K  3apsay, a He Maccy
MOHU3UPOBAHHBIX YaCTHULL.

e Garpix 3D Scan Large. IIporpaMMHO-anmapaTHbIii KOMIUIEKC, KOTOPBIH 3a CEKYHIY
u3MepsierT rabapuTHble pa3Mepbl M MacCy OOBEKTOB. YIPaBICHHUE MPOUCXOJUT C MOMOILBIO
HEHWPOCETEBOI0 aNropuT™Ma ¢ Tpems Tunamu JgatdukoB: MK-pmatdmk, ycTpoHCTBO H3MepeHUs
riyounsl, RGB-kamepa.

OTBeTBI HA BONPOCHI K IK3aMEHY
1. HexoTopble OCHOBHBIE IOHATHS METPOJIOTHH:

o ®dusuyeckasi BeJITYNHA — OJHO U3 CBONCTB (PU3NUECKOr0 00bEKTa, 0011Iee B KAUECTBEHHOM
OTHOIIEHWU JJIi MHOTMX (PU3MYECKUX OOBEKTOB, HO B KOJMYECTBEHHOM OTHOILIEHUU
WHAMBUYAJIbHOE JJIS1 KQXKJI0TO U3 HUX.

o Ennnuuna usmepenusi puznueckoi BeJTHINHbI — QU3nUecKas BeIMUYNHA PUKCUPOBAHHOTO
pa3Mepa, KOTOpOH YCIOBHO IIPHCBOEHO YHCJIOBOE 3HAa4Y€HHE, paBHOE 1, mIpuUMeHseMas IS
KOJIMYECTBEHHOTO BBIPAKEHUS OJTHOPOIHBIX C HEM (PU3NUECKUX BEIHUMH.

e Cucrema equHul (Gpu3nyecKHMX BeJIMYMH — COBOKYIIHOCTb OCHOBHBIX M IPOM3BOIHBIX
eIMHUL (PU3HUECKUX BEJINYMH, OTHOCAIIMXCS K HEKOTOPOI cucTeMe BEINYHUH.
o Pa3mep ¢u3nyeckoii BeJMYHHBI — KOJMYECTBEHHAs! OIPENENEHHOCTh (U3NYECKOM

BEJIMYMHBI, IPUCYIIIasi KOHKPETHOMY MaTepuaibHOMYy 0OBEKTY, CUCTEME, SIBJICHHUIO HJIU IIPOIIECCY.

o 3HaveHue (pu3HUeCKON BeJHYMHBI — BBIpAXKEHUE pa3zMepa GU3NUECKON BETUUNHBI B BUJIE
HEKOTOPOTO YNCIIa IPUHATHIX I HE€ €UHULL.

e WcTnHHOe 3HAuYeHMe (U3MYeCKON BeJMYMHbI — 3HAY€HUE (PUINYECKOW BEITUYMHBI,
KOTOpOE HEaIbHBIM 00pa30M XapakTepu3yeT B KayeCTBEHHOM M KOJUYECTBEHHOM OTHOILICHHUU
COOTBETCTBYIOIYIO (U3UUYECKYIO BEIHUUHY.

o JleiicTBUTe/IbHOE 3HAYeHUE PU3NYECKOH BeJTHYMHBI — 3HaUCHHE PU3NUECKON BETMUHHBI,
MOJIYUEHHOE SKCIIEPUMEHTAIBHBIM MYTEM U HACTOJBKO OJM3KOE K MCTUHHOMY 3HAUYEHHIO, YTO B
MOCTaBJICHHOW U3MEPUTENLHON 3a7aue MOKET ObITh UCTIOIb30BaHO BMECTO HETO.

o H3mepenue ¢(pusnyeckoil BeJUYHHBI — COBOKYIHOCTb OINEpAllMid IO MNPUMEHEHUIO
TEXHUYECKOTO CpEACTBA, XPAHSLIEr0 €IUHHIY (PU3UUYECKOM BETUYMHBI, O00ECIIEeUYMBAIOIINX
HAXO0XJICHUE COOTHOIICHHS U3MEPSIEMON BEIMYMHBI C €€ €AMHULECH U IOJYyYEHUE 3HAYCHUS ITOU
BEJIMYHHBI.
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e Pesyabrar u3mepenusi pu3n4ecKoil BeJUYUHbI — YCTAHOBJIECHHOE 3HAYCHUE BEJIUYUHBI,
XapaKTepU3yIoIIel CBOMCTBO (hM3HUECKOro 00BbEKTa, MPEICTABIIEMOE AEHCTBUTEILHBIM YHCIOM C
IIPUHATON Pa3sMEPHOCTHIO.

e TouHocTh M3MepeHMII — O/HA U3 XapaKTEPUCTHK U3MEPEHUs, OTpaxarolias OJU30CTh K
HYJIIO [IOTrPEMIHOCTH PE3YIbTAaTa U3MEPEHHUS.

e CpeacrBo m3MepeHHMil — TEXHHUYECKOE CPEACTBO, IMPEAHA3HAYEHHOE /I W3MEpPEHMI],
HMMEIOIIee HOPMHUPOBAHHBIE METPOJOTUYECKUE XapPAKTEPUCTUKH, BOCHPOM3BOAsIIee U (UIIH)
XpaHslee eIuHUIy (U3MUECKON BEIWYMHBI, pa3Mep KOTOPOW NPUHHUMAIOT HEU3MEHHBIM (B
npezeliax yCTaHOBJIEHHOM MOTPEITHOCTH) B TEUEHUE U3BECTHOTO MHTEPBaJIa BPEMEHH.

o Mepa ¢usnyeckoil BeJIMYMHBI — CPEACTBO M3MEPEHUM, MpeAHa3HAYCHHOE s
BOCIIPOU3BE/ICHUS U (MJIM) XpaHEHHS (PU3MYECKON BETUYHMHBI OJHOTO MM HECKOJBKUX 3aJaHHBIX
pa3MepoB, 3HAUYEHUSI KOTOPBIX BBIPAKEHBI B YCTAHOBIIEHHBIX €AMHUIIAX U U3BECTHBI C HEOOXOAMMOMN
TOYHOCTBIO.

2.. HexoTopble OCHOBHBIE 3TAIbl PA3BUTHSI METPOJIOTUU:

e JlpeBHMIi MHP U Cpe/HHe BeKa: HE CYIIECTBOBAIO METPOJIIOTUYECKOM CIYKOBbI, HO UMEIIUCH
CBEIIEHUS O MPUMEHEHHH OOpa3IOBBIX MEP W XPAaHEHHWU MX B IEPKBAX M MOHACTBIPSX, a TAKXKe O
©KEroJIHbIX IMOBEpKaxX CpelIcTB u3MepeHuil. Hampumep, «30510TON MOSC» BEIUKOTO KHSI3S
CaarocnaBa SIpocnaBoBrUYa CITYXHIT 00pa3LOBON MEPOU JITUHBI.

e 1790 roa: Bo @paHuuu MPUHSUIA B KAuyeCTBE EOUHUIBI JJIUHBI METp — OJHY
COPOKaMUJIJTMOHHYIO YaCTh 3¢€MHOTO MEpPHIMAHA.

e 1832 roa: Kapn I'aycc coznman aGCoMOTHBIE CUCTEMBI €IUHUII.

e 1835 rox: B Poccum yTBepamaM STaloOHbl Macchl M JJIMHBI — IUIATUHOBBIM (yHT u
IJIATUHOBAS Ca’KEHb.

e 1841 roa: B Poccun otkpbutn Jlemo oOpa3oBIX MEp U BECOB.

e 1875 roa: 17 rocynapctBamu, Bkitouass Poccuro, nmoamucana MeTtpuueckass KOHBEHLUSA,
CO3JIaHBl MEXKIYHAPOTHBIC ¥ HAITMOHAIBHBIE TPOTOTHITHI KHJIOTPaMMa B METpa.

e 1893 roa: no mnnnumatuse /. 1I. MenneneeBa yupenwin [aBHyro najaTy Mep U BECOB B
Cankr-IlerepOypre.

e 1918 roa: Couapkom PCOCP uznan nexper «O BBeaeHUH MexXIyHApOIHOU METPUUECKON
CHCTEMBI MEP U BECOBY.

e 1960 roa: pa3paborana u ycranoBiena MexnyHapoanas cuctema equauil (CH).

e (C 1981 rona: B CCCP ycranoBwim npumenenne MexayHapoaHoi cuctemsl equaui (CH).

e 1973 roa: yreepannu ['ocynapctBeHHyto cucteMy obecnieueHus ennnctBa uamepenuit (I'CH),
perIaMEeHTHPYIONTYIO0 BCE CTOPOHBI METPOJIOTUIECKOM IeATEIIHOCTH.

e 1993 roa: mpunar 3akoH P® «OO6 oOecrieueHMM eIUMHCTBA HM3MEpPEHMI», YCTaHOBJIEHA
OTBETCTBEHHOCTh 32 HApYyIIEHHWE IPABOBBIX HOPM M 00S3aTENbHBIX TPEOOBAaHWI CTaHIAPTOB B
00JIaCTH €JMHCTBA U3MEPEHHUI U METPOJIOIMYECKOT0 00ECTIEUEeHHSI.

3. OCHOBHOE MOHSATHE, KOTOPOE SBISAETCS 00BEKTOM METPOJIOTHH — (pU3HYeCKAs BeJTUYHHA.
DTO OJIHO W3 CBOMCTB (HPU3UYECKOTO 00BEKTa, 00IIee B KaUeCTBEHHOM OTHOIICHHWM IS MHOTHX
00BEKTOB, HO MHJUBHIyaJIbHOE JUIsl K&KAO0T0 B KOJTMYECTBEHHOM OTHOILICHHH.
Jlpyrue o0BbeKThl METPOJIOTHH:

e Eaununa ¢pusuyeckoii BeuuuHbl. D10 prsndeckas BennunHa (GUKCUPOBAHHOTO pa3Mepa,
KOTOPOH YCIIOBHO IIPUCBOCHO YUCIIOBOE 3HAYECHUE, PABHOE CAUHUILIE.

e MHN3mepenue. KonnuecTBeHHas M KaueCTBEHHAs OlIEHKA (PU3NYECKOr0 00BEKTa C ITOMOIIBIO
CPEIICTB U3MEPEHUS.

o IlorpemHocTs n3mepenuii. OTKIIOHEHNE PE3YJIBTATA U3MEPEHUS OT HCTUHHOTO 3HAYECHHUS
HU3MEPSAEMOUN BEJTUYUHBL.

e Meron wusMepenmii. [IpuéM wiIM COBOKYNMHOCTh MPUEMOB CPABHEHUS H3MEPSIEMOI
¢bu3nvecKoil BeTUUMHBI ¢ €€ eTUHUIICH B COOTBETCTBUH C PEATM30BAHHBIM MPUHIIMIIOM U3MEPEHUH.

o CpencrBo uzmepenuii. TexHuyeckoe yCTPONCTBO, MPEIHA3HAYEHHOE ISl U3MEPEHUN U
HMMEIOI1Ie€ HOPMUPOBAHHBIE METPOJIOTMYECKUE XAPAKTEPUCTUKH.
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4. Metposorus (OT Iped. «METPO» — Mepa, «IOroc» — Y4YEHHE) — HAyKa 00 H3MepeHusx,
MeTOJaX U CpelcTBax odecreYeHusl eIMHCTBA U TPeOyeMoil TOUHOCTH U3MepPeHH .

OcHOBHOE MOHSATHE METPOJOrMH — H3MepeHHe. DTO HaXOXKICHUE 3HAa4YeHUs (Pu3nuecKont
BEJIMYMHBI C TIOMOIIBIO CIEIUAIBHBIX TEXHUYECKUX CPEACTB.

Hexotopeie npyrue BaxHble IOHATHS METPOJIOTUU:

o ®du3uyeckasi BeJITYNHA — OJHO U3 CBOMCTB (PU3NUECKOro 00bEKTa, 00111ee B KAUECTBEHHOM
OTHOLICHUH JUJIsI MHOTHX (PU3MUECKUX OOBEKTOB, HO B KOJMYECTBEHHOM OTHOLICHUHU
MHAMBUYAJIBHOE U1 KaX10r0 (pU3nueckoro o0beKTa.

e Emnnuna ¢uznyeckoii BeIu4YnHbI — (U3MUecKas BelWYMHA (UKCUPOBAHHOTO pa3Mepa,
KOTOPOM YCIIOBHO ITPMCBOEHO YMCIIOBOE 3HAYEHUE, PABHOE EIMHMIIEC, U KOTOPOE MPUMEHSETCS U1
KOJIMYECTBEHHOT'O BBIPAYKEHHSI OJTHOPOJIHBIX C HEH (PU3MUYECKUX BEINYHH.

e CpencrBo u3MepeHMs — TEXHMYECKOE CpPEICTBO, HMEIOLEE HOPMHUPOBAHHBIC
METPOJIOTHUECKUE XapaKTepUCTUKU. K HUM OTHOCATCS HM3MEpPUTENBHBIA mpubop, Mepa,
U3MEpUTENbHAs CHUCTEMa, M3MEpHUTEIbHBIN IpeoOpa3oBaresb, COBOKYIHOCTb W3MEPHUTEIbHbBIX
CUCTEM.

e IlpunHumn u3MepeHuii — COBOKYIMHOCTh (PM3NYECKUX SIBICHUH, Ha KOTOPBIX 0a3upyroTCs
M3MEpEHMUSL.

e Metoa n3MepeHnii — COBOKYITHOCTb IPUEMOB U IPUHIIUIIOB UCIIOJIb30BaHUS TEXHUYECKUX
CPEIICTB U3MEPEHUM.

o [lorpemiHOCTL HM3MEPEHMH — 53TO HE3HAUYUTEIBHOE pAa3IMuue MEXIYy MCTUHHBIMU
3HAYEHUSAMU (PU3NYECKON BEIMUMHBI U 3HAUEHUSMH, IIOJyYEHHBIMU B PE3YJIbTaTE U3MEPEHUSI.

e EamHCTBO M3MepeHMH — COCTOSHME M3MEPEHHUM, KOTJa MX Pe3yJbTaTbl BBIPAKEHBI B
Y3aKOHEHHBIX €IMHUIAX, a IOTPEIIHOCTA U3BECTHBI U HE BBIXOJAT 3@ YCTAHOBJICHHBIE IIPENEIBI C
3aJJaHHOM BEPOSITHOCTBIO.

5. du3snyeckasi BeJJHYNHA B METPOJIOTHH — 3TO OJHO U3 CBOMCTB PU3UYECKOTO 00BEKTA (SIBICHUS
WM Tpolecca), oOliee B KaueCTBEHHOM OTHOIIEHUU JUIsi MHOTHX (PU3MYECKHX OOBEKTOB, HO B
KOJIMYECTBEHHOM OTHOLIEHUM NHIUBUAYAIBHOE IS KaXA0r0 U3 HUX.

Ennnnna ¢usnyeckoid BeamunmHbl — (Qu3nyeckas BelWYMHA (PUKCHUPOBAHHOTO pa3Mmepa,
KOTOpPOM YCJIIOBHO TIPUCBOEHO 3HAUY€HUE, pPaBHOE EAMHMIE, W KOTOpas NpPHUMEHSAETCA IJId
KOJIMYECTBEHHOT'O BBIPAYKEHUS OJTHOPOAHBIX (DU3MUECKUX BEIUYHUH.

HekoTopbie ocHOBHbIE (pu3MYecKHe BeTUYMHBI!

e JlauHa (MexaHMKa) — METP.

e Macca (MexaHUKa) — KUJIOTPAMM.

e Bpems (MexaHHKa) — CEKyH/A.

o Cuia 3J1eKTPUYECKOro TOKa (3JEKTPUUYECTBO) — aMIIep.

e TepMoamnammnueckasi TeMneparypa (TermioTa) — KeJIbBUH.

e Cuia cBera (OnTHKa) — KaHeNa.

e KounuecTBo BemecTBa (MoJjieKynsgpHas GU3nUKa, TEPMOAMHAMHUKA U XUMHUSI) — MOJb.

Taxxe B MeXIyHapoJIHON cHUCTEME E€OUHMI] €CTh JONMOJHHUTEJbHbIC eJMHMIbI. €IUHUIA
M3MEpEeHUs TUIOCKOTO YIila — pajauaH, €IUHUIAa U3MEPEHUs TEJIECHOT0 yIila — CTepajfaH.

6. TouHoCcTh M3MepeHHIi — KauecTBO M3MEPEHMM, OTpaxarollee OJIM30CTh UX PE3YNIbTAaTOB K
HUCTUHHOMY 3HAQUEHUIO H3MEpsAEeMOil BEIWYMHBI, MPU ATOM B MPUMEYAaHUU YKa3bIBAJOCh Ha
BO3MOXXHOCTh ~ KOJIMYECTBEHHOTO BBIPAKECHHS TOYHOCTH BEJIMYMHOM, OOpaTHOM MOIyIIO
OTHOCHUTEILHOU NOIPEITHOCTH,

TouHoCTh cpeacTBa M3MEPEeHH — KayecTBO CPE/ICTBAa M3MEPEHUM, OTpakarolee 0IM30CTh K
HYJIIO €r0 HOTPEIIHOCTEH.

W3meHeHne 3Ha4YeHHs] MOHATHS TOYHOCTh NPUMEHHUTEIBHO K H3MEpPEHUSM MPOHU30IIO0 C
ny6simkanueit B 1994 roay nepBoit yactu mexxaynapoanoro crangapra SO 5725. [Tonsitue TouHOCTH
n3mepenuit cormmacao PMI™ 29-2013 onuckiBaeT kKauecTBO M3MEPEHUM B 1IETIOM, OOBETMHSIS TTOHATHS
NPABUILHOCMb  UBMEPEHULl W NPeyu3UOHHOCHb usmepenuﬁ[l]. TepMunbl npasunvHocms 1
npeyuzuonnocms 10 nosisiieus B 2002 rony 'OCT P MCO 5725 B oTeuecTBEHHBIX HOPMATHUBHBIX
JOKYMEHTaX 110 METPOJIOTUU HE UCTIOIb30BAIIUCE.
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https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C#cite_note-РМГ-1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

HpI/IMeHI/ITeJILHO K CpCACTBY I/ISMepeHHﬁ CUHUTACTCS, YTO UCM MCHbBIIC €TI0 MMOIrpCIIHOCTDh, TCM
TOYHEE CPEJICTBO U3MEPEHU.

3.6. Kpurepun oueHuBaHuA
Kpurepun onieHKH IK3aMeHa/3a4eTa ¢ OleHKOM

Onenka «5» - «OTJIWYHO» BBICTAaBIISIETCA OOydarolEMycs, €CIU JIEMOHCTPUPYIOTCS
BCECTOPOHHEE, CHUCTEMAaTHYECKOe M TIJyOOKOe 3HaHME Y4eOHOro IpOrpaMMHOrO Marepuala,
CaMOCTOSITEJIbHO  BBIIIOJIHUBIIMI BCE IPEAYCMOTPEHHBbIE IPOrpaMMON 3ajaHus, TIIyOOKO
YCBOMBIIMK OCHOBHYIO M [JOIIOJHMUTEIBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO IIPOrpPaMMOi,
aKTUBHO pabOTaBIINIl HA TPAKTUYECKUX, CEMUHAPCKUX, JTA0OPATOPHBIX 3aHATHUX, pa30Uparomuiics
B OCHOBHBIX HAyYHBIX KOHUENIMAX II0 M3y4aeMOW AMCLMIUIMHE, IPOSBUBLIMM TBOPYECKUE
CIIOCOOHOCTH Y HayYHBIN MOIX0/] B TOHUMAaHUU M U3JI0KEHUU YIeOHOTO ITPOrpaMMHOT0 MaTepuma,
OTBET OTIMYaeTcsd OOraTCTBOM M TOYHOCTBIO MCIIOJIB30BAHHBIX TEPMHHOB, MaTepHajl M3jaraercs
IIOCJIEI0BATEIBLHO U JIOTUYHO.

Onenka «4» - «XOpOILIO» BBICTABIAETCS OOYy4alOIIEMYCs, €CIU JIEMOHCTPUPYIOTCS
JIOCTaTOYHO IIOJIHOE 3HAHME Y4eOHO-IPOrPaMMHOIO MaTepuajla, He JOMYCKAIoIIUi B OTBETE
CYLICCTBEHHBIX  HETOYHOCTEM, CaMOCTOSITEJIIbHO  BBINOJIHMBIIMN  BCE  IPEAYCMOTPEHHBIE
IIPOrpaMMOM 3aJlaHUsl, YCBOMBIUMN OCHOBHYIO JIMTEPATYPY, PEKOMEHJIOBAaHHYI) IPOIPaMMOMN,
aKTUBHO palOOTaBIIMHA Ha NMPAKTUYECKUX, CEMHHAPCKHX, JIAOOPATOPHBIX 3aHATHUAX, MMOKA3aBIIMK
CUCTEMAaTUYECKUIN XapaKTep 3HAHUU MO JUCLMIUIMHE, JOCTATOYHBIM JUIsl JanbHeWineill ydeOswl, a
TaKXke CHOCOOHOCTh K MX CaMOCTOSITEIbHOMY IOIMOJHEHHUIO.

Onenka «3» -  «yJIOBJIETBOPUTEIBHO»  BBICTABISAETCS  OOydYaroLIEeMyCs,  €CIH
J€MOHCTPHUPYIOTCS 3HAHUSL OCHOBHOT'O y4eOHO-TIPOrpaMMHOI0 MaTtepuasia B 00bEMe, HE0OX0JUMOM
JUTsL JaJIbHEHIIe yueObl ¥ IpeIcTosel paboThl 1o Mpoeccuu, He OTINYABIINICT aKTHBHOCTHIO
Ha NPAaKTUYECKUX (CEMUHAPCKUX) M JIAOOPATOPHBIX 3AHATHIX, CAaMOCTOSATENIBHO BBHITOJHUBIINI
OCHOBHBIE MPEyCMOTPEHHBIE TPOTPAMMOM 3a/1aHMsI, OJTHAKO JOIMYCTUBUINHI ITOIPEIIHOCTH IIPU UX
BBINTOJIHEHUH U B OTBETE Ha 9K3aMEHe, HO 00J1aAat011il HEOOXOIMMBIMHU 3HAHUSIMHU JJIS1 yCTPAHEHUS
101 PYKOBO/ICTBOM IIperoiaBaress Haubosee CyleCTBEHHbIX MOTPEIIHOCTEN.

Onenka <«2» -  «HEYIOBIETBOPUTEIbHO»  BBICTABIAETCA  OOydarolleMycs, €clld
o0OHapyKUBAIOTCs MPOOEbI B 3HAHUX UM OTCYTCTBUE 3HAHUI MO 3HAUNTENBHONW YaCTH OCHOBHOT'O
yueOHO- MPOrpaMMHOIO MaTepuaja, HE BBIIOJHUBIIEMY CaMOCTOSTEIbHO MPEIyCMOTPEHHbIE
IpOrpaMMOil OCHOBHBIE 33/1aHUs, JOIMYCTUBIIEMY NPUHLUMIHNAIbHBIE OIIMOKUM B BBINOJIHEHUH
MPEeIyCMOTPEHHBIX MPOrpaMMoON 3aJaHuid, HE OTpabdOTaBLIEMYy OCHOBHBIE IPAKTUYECKHE,
CeMUHapCKHe, J1abopaTopHbIE 3aHATHSA, JOMYCKAIONIEMYy CYIIECTBEHHbIE OIIMOKH NpPH OTBETE, U
KOTOPBIN HE MOXKET MPOJOKUTh 00yUEHHE WM MPUCTYNUTh K MPO(heCcCHOHAIBHON e TeTbHOCTH
0€3 TONOJHUTENIbHBIX 3aHATUH M0 COOTBETCTBYIOIIEH AUCIUILIINHE.

Kpurepun oneHKH 1J1s1 TECTUPOBAHMSA:

«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u menee
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4. TH®OPMAIIMOHHOE OBECTIEYEHUE
OIIL.07 MeTposiorusi ¥ 3JIeKTPOTeXHUYECKHE U3MEPEHMSI.
OCHOBHBIE HCTOYHUKH
1. Boneros, Anekceii CepreeBud. MeTponorus W M3MepUTENbHAs TEXHUKA:
AJIEKTPOHHBIE CPEICTBA M3MEPEHUN AIEKTPUUYECKUX BEIMYUH : yuyeOHoe mocolue uis cro /
Aunexcerr Cepreesuu, JImutpuii CepreeBuu, Enena Anexcanaposna ; A. C. Boxeros, JI. C.
Hesnaxun, E. A. CtenanoBa. - Mockaa : FOpaiit, 2022. - 103 c.

- (IIpodeccuonanvHoe obOpazosanme). - ISBN 978-5-534-10717-3 : 359.00. URL:
https://urait.ru/bcode/475923

2. Jlarbimenko, Koncrautun IlaBnosuu. MeTponoruss ¥ H3MepUTENbHAs TEXHHKA.
JlaboparopHsblii npakTukyMm : ydeOHoe mocodue st cro / Koucrantun IlaBnoBuu, Cetiana
AnexcanaposHna ; K. I1. Jlateimienko, C. A. I'apenuna. - 2-e w311, ; uctp. u go1L. - Mocksa : FOpaiir,
2022. - 186 c. - (Ilpodeccronansuoe obpazoanue).-ISBN 978-5-534-07352-2 649.00. URL:
https://urait.ru/bcode/491310

3. Mertponorus. Teopus usMepenuii : yueouuk jis cro / Tatesna Mpanossa [u 1p.] ; B.
A. Memepsikos, E. A. baneesa, E. B. lllano6aes ; moja o6meii penakuueid T. . MypamkuHoi. -
2-e u3 . ; uchp. u aom. - Mockaa : FOpaiirt, 2022.-167 c. - (Ilpodeccuonansnoe oOGpa3oBaHue).
- ISBN 978-5-534-08652-2 599.00. URL.: https://urait.ru/bcode/491650

4. Ceprees Anexceii I'eoprueBud. MeTposiorus: yueOuuk u npaktukym mis CITO /
Anexceii ['eopruesud ; A. I'. Ceprees. - 3-¢ u3 . ; ep. u gom. - Mocksa : FOpaiit, 2022. - 322 c.
- (IlpodeccuonanbHoe oOpa3oBanue). - ISBN 978-5-534- 04313-6: 1279.00. URL:
https://urait.ru/bcode/489965

. Xamanynus, Onyap ®arosuy. OCHOBBI PaMO’IEKTPOHUKHU: METOJbI U CPEACTBA U3MEPEHUI :
ydaeOHoe nmocobue s cro / Duyap darosuu ; D. . Xamanynus. - Mocksa : FOpaiit, 2022. - 365
c. - (Ilpodeccuonanpoe ob6pazoBanme). - ISBN  978-5-534-10396-0 1149.00.
URL.:https://urait.ru/bcode/495303

6. Iummapés, Boagumup FOpreBuu. DnekTpopaguon3MepeHus : y4eOHHK sl co /
Bnagumup HOpreBuu, Bragumup MBanosuu ; B. 1O. [lummapés, B. U. anws. - 3-¢ u3md. ;
ucnp. u jom. - MockBa : Opaiir, 2022. - 345 c. -(IlpodeccronanbHOE 0Opa3oBaHue).

- ISBN 978-5-534-08586-0 : 1359.00. URL.: https://urait.ru/bcode/493170

7. Nnmmapés, Bnamumup IOpbeBud. DnexTpopaguousMeperus. I[IpakTuxym
npakTudeckoe mocoowue s cro / Bnagumup Opeesuu ; B. 0. [lummapés. - 3-e uz. ; ucmp. U
nor. - Mocksa : FOpaiit, 2023. - 234 c. - (IIpodeccuonansuoe odpazoBanue). - ISBN 978-5-534-
08588-4 : 779.00.URL.: https://urait.ru/bcode/515346

OcHOBHbBIE IJICKTPOHHbLIC U3TaHUSA

1. XKunun, Poman AmaronmbeBndu. CpeicTBa HM3MEpEHHMIi: Ta0OPATOPHBIA IPAKTHKYM
[Texcr] : yueObnoe nocobue / XKumun Poman AnatonbeBudy, XKynait Bragumup AnexceeBud ;
®I'bOY BO «Boponex. roc. TexH. yH-T». - BopoHex : BOpOHEXCKHI TOCYyIapCTBEHHBII
TeXHU4YeCcKuil ynusepcutet, 2018. - 91 c. : ui. : Tabmn. - bubnuorp.: c. 81 (9 Hazs.). - ISBN 978-
5-7731-0609-8 : 30-52.

2. Jlyxamkun, B. I'. DTanoHsl U cTaHAapTHBIE 00paslbl B M3MEPUTEILHONH TEXHHUKE.
OnekrpopaanonsMepenus [nekrponnsiii pecype] / B. I'. Jlykamkun, M. ®. bynaros ; B. T



Jlykamkun, M. ®@. bynatos. - Boponex : Texnocdepa, 2018. - 63 c. - ISBN 978-5-94836-512-
1. URL: http://www.iprbookshop.ru/93354.html

3. Mepemuruna, T.O. MeTposorus, cTaHAapTU3ALKA U cepTU(UKALKS [ DIEKTPOHHBIH
pecype] : yue6noe mocobue / T. O. Ilepemutnna ; T.O. Ilepemutuna. - Tomck : Tomckuit
rOCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBlIeHUs U paguosnexkTponuku, 2016. - 150 ¢. URL:
http://mww.iprbookshop.ru/72129.html

4. PaukoB, Muxaun IOpbeBuu. TexHHuecKME H3MEPEHHMsS M TPUOOPHI : Y4EOHHMK M
npakTukyM ais cno / Muxann FOpeeBud ; M. 0. Paukos. - 3-¢ u3z. ; ucnp. u jgom. - Mocksa :
FOpaiit, 2023. - 151 c. - (Ilpodeccuonanproe odpazoBanue). - ISBN978-5-534-10718-0689.00.
URL:https://urait.ru/bcode/517984

2. DIeKTpopaauoM3MepeHus.  ba3oBple  NPMHIMIIBL  ONpEJENCHHS — IapaMeTpoB

aKyCTHYECKHUX CUTHAJIOB. [IpakTrKyMm [ DIeKTpOHHBIH pecypc] : yueoHoe mocodue st By308 / C.
B. beikoB [u ap.] ; beikoB C. B.,Kontes E. C.,PoxkoB C. A.,CaBunbix M. A.; Konres E. C.,
PoxkoB C. A., Caunbix M. A. - Cankr-IlerepOypr : Jlans, 2023. - 72 c. - Knura u3 KoJuieKuun
Jlanb - @usuka. - ISBN 978-5-507-45080-0. URL.: https://e.lanbook.com/book/284165

HNurepHer - pecypcebi:

1. https://multiurok.ru/files/kurs-lektsii-po-distsipline-metrologiia-
standartiz.html?ysclid=m770l8u7i282368592

2. https://elar.urfu.ru/bitstream/10995/117118/1/978-5-7996-3541-1 2022.pdf

3. https://dgunh.ru/content/glavnay/ucheb_deyatel/uposob/up-fgos-markkomm-9.pdf

4. https://op.visu.ru/fileadmin/Programmy/Kolledg/11.02.01/Metod doc/2019/Metod _|
ek MSIiS 2019 01072022.pdf

5. https://nsportal.ru/shkola/materialy-metodicheskikh-
obedinenii/library/2015/01/21/konspekt-lektsiy-po-distsipline

6. https://kpfu.ru/staff files/F1908578614/%CC%D1%D1%20%EB%ES%EA%F6%ES
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