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BBEJIEHUE

B cenbckoM X034ICTBE, KaKk U B JIPYTUX OTPACIAX, YPOBEHb Pa3BUTHSA
U3MEPUTENBHON TEXHUKHU B 3HAYUTEIILHON MEpE OIMpPENEsieT COCTOSIHUE TEX-
HUYECKOro mporpecca. M3 Bcero MHOroo0Opasusi CpeicTB M3MEpPEHH Haubo-
JIe€ pacrpoCTpaHEHbI dNeKTpudeckue. OHU MO3BOJISIIOT U3MEPATH Pa3TNUYHbIC
napaMeTphbl B IIMPOKOM JUAIa30HE, UMEIOT BBICOKYIO UyBCTBUTEIHLHOCTb U
TOYHOCTb, X MIPUMEHEHHUE YTIPOIIAET MPOLIECChl aBTOMATU3AIMH MTOJTyYEHHS,
nepenadn, 00padOTKH U XpaHEHHsI PE3YJIbTATOB U3MEPEHHIA.

B u3nanum npuBeeHbl METOJUYECKHUE YKA3aHUS TI0 M3YYECHUIO JTUCITUII-
JTUHBI «MeTposiorus, CTaHapTU3alus U CepTUDUKALNADY U 3aJaHUS JJIs1 KOH-
TPOJILHOM PaOOThI I CTYJCHTOB, OOYYAIOIIMXCS MO HAMPABICHUIO MOATO-
ToBKH 110800.62 «ArporHkeHepHs» 3a04HOM (HOPMBI O0yUCHHUSL.



1. OBIIUME METOINYECKHUE PEKOMEH/JAIINA
O U3YUEHUIO JTUCHUIIVIMHbI

1.1. Heab u 3a1aun Kypca

Jucnunnuna «MeTposorus, cTaHJapTU3alus U cepTUUKAIUSI» OT-
HOCUTCS K mpodeccroHalbHOMY LUKy 0a30Bo# (oOmienpodeccuoHatb-
Hoit) yactu ®I'OC BIIO no nampanenuto noarotoBku 110800.62 «Arpo-
UHXXeHepus» kKBanndukanus (creneHb) «bakanaBpy.

Pa3Butue u 3KCIyatanus CeJibCKOXO03sIMCTBEHHOT'O MPOU3BOJICTBA
COIIPOBOKJIAETCSI KOHTPOJIEM HAJ TEXHOJOTMYECKMMHM IPOLECCAMU Ha
BCEX €ro 3ramax. 9TO HEBO3MOXXHO OCYIIECTBUTHh 0€3 MU3MEPUTEIIbHOU
TeXHUKHU, KOTOpasi SBJISIETCS OJHUM U3 perariux (GakToOpoB HAy4IHO-
TEXHUYECKOI0 Iporpecca.

Lenv oucyunaunwbl 3axarovdaeTcss B GOPMUPOBAHUU 3HAHHUUN U MPAKTH-
YECKUX HABBIKOB IO HCIOJIb30BAHUIO COBPEMEHHBIX CPEIICTB AJICKTpUYE-
CKUX U3MEPEHHUH, a TAKKE METOJIOB U3MEPEHHUHN B CEIIbCKOXO3IMCTBCHHOM
MPOU3BOJICTBE. McXoas M3 3TOTO, MPU M3YYEHHH IUCIUIUIMHBI CTaBATCS
CJIEAYIOIINE 3a0auu:
— J1aTh CTYJICHTaM OCHOBBI KOHCTPYKIIUHM COBPEMEHHBIX HU3MEPUTEIIb-
HBIX IPUOOPOB U YCTPOKCTB;

— J1aTh CTYJIEHTaM OCHOBBI TE€OPUM U3MEPEHUU MPU MOMOIIHU COBpE-
MEHHBIX U3MEPHUTEIbHBIX TPUOOPOB U YCTPOUCTB;

— Hay4YuTh CTYJICHTOB MPOU3BOAUTH DJICKTPUUYECKUE HU3MEPEHHUS MpU
MTOMOIIY COBPEMEHHBIX U3MEPUTEIIBHBIX CPEJICTB.

bakanaBp mo HampapneHuto noarotoBku 110800.62 «ArpouHxkeHe-
pus» JOJDKEH ObITh MOATOTOBJIEH K PEIICHUIO CIENYIOUUX Mpodeccruo-
HaJIBHBIX 33/1a4 B COOTBETCTBUU C MPOQUIEM MOATOTOBKM U BUJIAMU TPO-
beccOHAIBHOU AESTETbHOCTHU
— OpraHu3anysl METPOJIOTHYECKON ITOBEPKU OCHOBHBIX CPEICTB M3MeE-
pEeHul 11 OLIEHKU KavyecTBa MPOU3BOJIMMOM, epepadaThiBaeMOil U
XPaHUMOM CEJIbCKOXO3SIMCTBEHHOW MTPOAYKIINH;
— y4acTHE€ B CTAHJAPTHBIX U CEPTU(UKATMOHHBIX HCHBITAHUIX CENb-
CKOXO3SIMCTBEHHOW TEXHUKH, JIEKTPOOOOPYIOBAHUS U CPEJICTB aB-
TOMAaTH3aLHH.



BrimyckHUK J0JDKEH 00JajaTh CIAEAYIOMUMHU TPodheCCHOHATBHBIMU

komnereHiusmMu (11K):

— CIOCOOHOCTBIO MPOBOJIUTH U OIIEHUBATh PE3yJbTAThl U3MEPEHUN
(1IK-5);

— BIAJICHUEM ClocoO0aMU aHajdu3a KadecTBa MPOAYKIIMH, OpTaHU-
3allMd KOHTPOJIS KauyecTBa W YMPaBJICHHUS TEXHOJOTHUYECKUMU
npoueccamu (I1K-6);

— CIIOCOOHOCTBIO MCITOIB30BaTh TEXHUUECKHE CPENICTBA ISl OMpejie-
JIEHUS TTapaMETPOB TEXHOJIOTMYECKUX MPOIECCOB M KAa4ecTBa IpPO-
nykuuu (11K-14);

— TOTOBHOCTBIO K YYacTHIO B TIPOBEJCHHUH HCCIEAOBAaHUN padOuux U
TEXHOJIOTHUYECKHUX MpolieccoB maiuH (11K-20).



2. COAEP) XAHME PA3JAEJIOB KYPCA

2.1. BBenenune B ITUCUMILJIMHY

IIpenmet u 3a7aun AUCUUIUIMHBL. KpaTkue cBeAeHUs U3 UCTOPUU Pa3-
BUTUSA METPOJIOTUM U DBJEKTPUUYECKHUX H3MEpeHHH. POjb OTEUEeCTBEHHBIX
YYEHBIX B pa3pabOTKe BOIPOCOB TECOPHH, METOAOB M CPEIACTB M3MEPCHUI.
OCHOBHBIC TEHJICHIIMA U MEPCIEKTUBBI PA3BUTHUS IJIEKTPOUIMEPUTEIBHOM
TEXHUKH JJISI METPOJOTHMYECKOTO0 OOECIICUCHHS CEIhCKOXO3SICTBEHHOTO
MPOU3BO/ICTBA.

Bonpocwl ona camonposepku

1. KakoBbI npenmyIiecTBa 3IEKTPUUECKUX CPEICTB U3MEPEHUS TIEPE]]
HERJIEKTPHUYECKUMU ?

2. HazoBuTe nMeHa pyCCKUX YUYEHBIX, pa3paboTaBIIUX TEOPHUIO, METO-
IIbl U CPEICTBA U3MEPEHMUIA.

3. KakoBa poib METpOJIOTMYECKOTO OOecreyeHuss B KOHTpOJE U
yIpaBJICHUHU TEXHOJIOTHYECKUMU MpoIieccamu?

2.2. OCHOBBI METPOJIOTUN M TEXHUKH U3MEPEeHU I

[IpuHUMNBI 1 METONBI U3MepeHuil. MeTponoruss kak Hayka. OCHOB-
HbIC TOHATUS W omnpeaencHus. Pusnyueckas BeIWMYUHA. BuUIbl BeIUMYUH.
Enunaunel puznueckux BennuuH. MexayHapoaHas cucrema enunuil (CH).

Buner 1 meroasl usmepenuit. [Ipsimble, kocBeHHBIE MeTOABI. MeTon
HEIMOCPEICTBEHHON OLIEHKU U METOJ] CPAaBHEHUS C MEPOM.

Bunbl u knaccupukanmoHHble MPU3HAKKA CPEACTB U3MEpeHUid. Mephi.
N3meputenbHble MPUOOPHI. XapaKTEPUCTUKU HU3MEPUTEIBHBIX MTPUOOPOB:
JWana30H U3MEPEHUS, YyBCTBUTEIBHOCTh, TOYHOCTh, HAACKHOCTD U T.1.

Knaccudukanus v npuHun mapkupoBku npudopos. [lorpemrnoctu
u3MepeHuid. AOCONIOTHAsI, OTHOCUTEIbHASI U MPUBEJCHHAS MMOTPEITHOCTH.
Crarudeckasi 1 TMHAMUYECKasi MOTPEUTHOCTU CPENICTB U3MepeHuil. MeTpo-
JOTUYECKOe 000CHOBaHKE BBIOOPA CPEJICTB U3MEPEHUH.

Bonpocwi ona camonposepru

1. Yto Takoe nusmepenue?

2. Kakue cpencrBa n3MepeHUN Ha3bIBAIOT ATAJIOHOM U3MEPEHUI?

3. UTo Takoe MepblI SIEKTPUUECKUX BEITUYUH?

4. HazHaueHue U3MEPUTENBHOIO MEXAHU3MA U W3MEPUTEIBbHOW LIENU
IEKTPOMEXAHUUECKUX MPUOOPOB.

5. OCHOBHBIE Y3JIbI M JETATH DJIECKTPOMEXAaHUYECKUX MPUOOPOB Mpsi-
MOTO JICHCTBUSL.



6.3a cyUer 4Yero CO3Mar0TCs BPALIAIOIIMNA W NPOTUBOACHCTBYIOIIUI
MOMEHTHI B JIEKTPOMEXAHUYECKUX MPUOOpax MpsiMOro AecTBUA?

7. Uto Takoe aOCONIOTHAs, OTHOCUTEJIbHAsT W TMPHUBEACHHAs IIO-
TPEIIHOCTH ?

8. UTo Takoe Kjacc TOUHOCTHU Ipudopa?

9. Uto Ha3bIBaeTCs YyBCTBUTEIBHOCTBIO U LIEHOH neneHus mpudopa?

10. KakoBbI mipeuMyIiecTBa U HEAOCTATKH aHAJIOTOBBIX U HU(MPOBBIX
npuoopoB?

11. Kakue ycinoBHbIE 0003HAUYEHUSI HAHOCSTCSA Ha IIKAJIbl 3JIEKTPOU3-
MEPUTENBHBIX TPUOOPOB?

2.3. OcHOBBI TEOPUH U KOHCTPYKIHUH
U3MepHuTeJbHbIX NPUOOPOB

MarauTo3JeKTpUYeCKUe U3MEPUTENIbHBIE MEXAHU3MBI U ITPUOOPHI: YCT-
POWCTBO, IPUHLMII ICHCTBUS, YPABHEHUE ITPEOOPA30BAaHUS U XapaKTep IIKa-
abl. Tunbl mpubOOpoB U 007aCTh MpUMEHEHUSI. MarHUTORIEKTPUUECKHUE JI0-
roMeTpsl. [TpuHImMn nefictBrua. MarHUTORNEKTPUYECKHAE TAIbBAHOMETPBI.

DJeKTpOMarHUTHbIE MEXaHU3MbI U TPUOOPHI. Y CTPOICTBO U MPUHIUIT
JNEUCTBUS 3JIEKTPOMArHUTHBIX aMIEPMETPOB U BOJIBTMETPOB. AcTaruye-
CKH€ MPUOOPBI. DIEKTPOMATHUTHBIE JIOTOMETPBI: YCTPOIMCTBO, TOCTOMHCT-
Ba U HEJOCTATKH.

OnekTpoAHaAMUYEeCKUe U HeppoIuHAMUYECKUE aMIIEPMETPBI, BOJIbT-
METpPbI U BATTMETPHL. DJIEKTPOAMHAMHUYECKHE U (HEepPpOAUHAMUYECKUE JIO-
TOMETPBI.

Y CTpOKCTBO M MPUHIUIT ACUCTBUS SJIEKTPOCTATUYECKUX BOJIBTMETPOB.

NHayKMOHHBIE MEXaHU3MBI U TPUOOPHI. YCTPOWCTBO M TPHUHITUIIL
JEUCTBUSI CUYETUMKOB 3JIEKTpUUYECKOW 3Hepruu. X knaccupuxanusa u xa-
PaKTEPUCTHUKH.

[Ipubopsl cpaBHeHUss. OIWHAPHBIE U ABOMHBIE MOCTBI ITOCTOSTHHOTO
TOKa. MOCT IEpEMEHHOTO TOKA. Y CTPOMCTBO M MPUHLMII JEUCTBUSA. ABTO-
MaTUYECKHE MOCTHI U1 KOMIIEHCATOPBI.

DNEKTPOHHBIE U3MEPUTENbHBIE TPUOOPHI TOCTOSIHHOTO U MIEPEMEHHO-
ro TOKa. Y CTPOMCTBO U MPUHLMIN JIEUCTBUS SJIEKTPOHHBIX OMMETPOB, Yac-
TOTOMEPOB, BATTMETPOB.

Peructpupytromue npudopsl. Haznauenue u knaccudukanus. CeTo-
Jy4YeBble OCIUIIIOrpadBbl.

[udposbie uzmepurenbabie TPUOOPHl. OCHOBHBIE Y3JIbI U JIEMEHTHAs
0a3za. MukponpoieccopHbie UPPOBLIE HU3MEPUTEIIbHBIE NPUOOPHI. Y CT-
pOICTBa CONMPSKEHUSI U BCIIOMOTaTeNIbHbIE U3MEPUTENbHBIE MpeoOpa3oBa-
tenu. LlyHTsl, n0OaBOUYHBIE pe3ucTopbl. TpaHncpopMaTopsl TOKa U HaIps-
YKEHHUsI. biioku nuTaHus.



Bonpocwi ona camonposepru

1. Onpenenute 3aBUCUMOCTH yIjla OTKJIOHEHHS CTPEJIKM MarHUTO-
AEKTpUYEcKoro npuodopa. KakoB xapakrep mkasbi?

2. BeiBenute ypaBHEHHE [Jis yIyia OTKJIOHEHUS IMOJBH)XHOM 4YacTH
AJIEKTPOMArHUTHOTO nprubopa. Kakos xapakrep mkaib?

3. Onpenennure 3aBUCUMOCTh yTJIa OTKJIOHEHUS CTPEIKH AJIEKTPOIU-
HAMHUYECKOro Mpuodopa, XxapakTep HIKaJlbl Mpudopa Mpu U3MEpPEHUU TOKa,
HaMpsKEHUS, MOIITHOCTH.

4. BeiBeMTe ypaBHEHHE M1 yIyla OTKJIOHCHUS TOABHXKHOM 4YacTH
dheppoarHaMHUYECKOT0 Ipudopa.

5. OT 4ero 3aBUCUT MPUMEHEHUE U3MEPHUTENBHBIX TPUOOPOB AJIS TO-
CTOSIHHOT'O, IEPEMEHHOT0 WJIM MOCTOSIHHOTO U MEPEMEHHOTIO TOKOB?

6. Kak ycTpOeHBI 3JIEKTPOMArHUTHBIE JIOTOMETPHI?

7. UTo Takoe mepesaToyHOE YKCIO U MOCTOSHHAS CYETYUKA DJIEKTPU-
YECKOM SHEeprum?

8. [IorpenHoCTh CYETYUKOB U UX KJIACCHI TOYHOCTH.

9. YTto Takoe mopor 4yBCTBUTEIBbHOCTH U CAMOXO0J] CYETYNKA?

10. YCcTpoHCTBO ¥ NIPUHIMI ACHCTBUSI MATHUTOSJIEKTPUYECKOTO Tajlb-
BAaHOMETpA.

11. Yto Takoe sBJIEHHE Mapajuiakca M Kak OT HETrO M30aBUTHCS TMPHU
U3MepeHuun?

12. Hanumure ycnoBue paBHOBECHS OJWHAPHOTO MOCTa IMOCTOSH-
HOT'O TOKA.

13. Hauepture cxemy MOCTa JJisl ONpPEIENICHUST UHIYKTUBHOCTU. B
YeM MPUHITUI U3MEPEHUSI?

14. IlpuHUMO JEUCTBUS aBTOMATHYE€CKOTO MOCTa M aBTOMATHYECKOTO
KOMIICHCATOPA.

15. [lo kakoMy TPHUHIUIY KIACCUPHUIUPYIOTCS PETUCTPUPYIOLTUE
puoopbI?

16. YcTpoilcTBO M MPUHITUIT ACHCTBUS CaMOMUIIYIIEro mpudopa 0Oa-
pabaHHOIO THUMA.

17. Kak yCTpOEHBI 3JIEKTPOHHBIE BOJIBTMETPBI IOCTOSTHHOTO TOKA?

18. Kak yCcTpOoeHBI 3JIEKTPOHHBIE BOJIBTMETPBI IEPEMEHHOTO TOKA?

19. 13 kakux 3JIEMEHTOB COCTOMT 3JIEKTPOHHO-Ty4eBas Tpyoka? Ycr-
POMCTBO Y IPUHIUII I€UCTBUSL.

20. IMpunun pa®oTel TpaHchopmaTopoB HampskeHus. Mx xapakre-
PUCTHKWU.

21. IlpuHuun padoTsl TpaHCHOPMATOPOB TOKA.

22. IloueMy HeIB3sl pa3MbIKaTh BTOPUUYHYIO OOMOTKY TpaHchopMarto-
pa TOKa NpH NPOTEKAHUH TOKA B MEPBUYHON 0OMOTKE?
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23. JIns yero 3a3eMiIII0T BTOPUYHBIE OOMOTKHA BBICOKOBOJIBTHBIX W3-
MEpPUTEIBHBIX TPaHC(HOPMATOPORB?

24. HazoBute cocTtaB HHPOPMAIIMOHHONW U3MEPUTEIBHON CHUCTEMBI.

25. KakoBsl ¢pyHkinu nHTepdeiica B ”HPOPMAIIMOHHONW U3MEPUTEIb-
HOU cucteme?

2.4. U3mepeHus 3JIEKTPUIECKHX,
HEIEKTPUYECKUX M MATHUTHBIX BeJIUYUH

N3Mepenre Toka 1 HApSKEHUS B LEMSAX MOCTOSHHOTO U MEPEMEHHO-
0 TOKA OPOMBIIUIEHHOW YaCTOTBHI.

N3Mepenrne MOITHOCTH U JEKTPUUYECKON YHEPTUU B LEMAX MEPEMEH-
HOT'0 TOKa MPOMBIIUIEHHOW YacTOTHI. M3MepeHne akTUBHOM U PEaKTUBHOU
MOIIIHOCTU. Y4eT aKTUBHOW M PEaKTUBHOW SHEPTHH B TpeX(a3HbIX HEMsIX
NEPEMEHHOT0 TOKa. BKJIIOUEHHE BATTMETPOB U CUETUHUKOB YEpPE3 U3MEPH-
TeJIbHBbIE TPaHC(HOPMATOPHI TOKA U HAMIPSKEHUS.

N3MepeHne CONMPOTUBIEHUS W30JIALUU DJIEKTPOYCTAHOBOK M 3a3€M-
JSIOLIUX YCTPOWCTB.

N3mepenne kordduiimenTa MOITHOCTH MPUOOPAMHU MPSIMOTO JICHUCTBUSI.

OO0mue BOMpOChl UBMEPEHUS HEIJEKTPUUECKUX BEIUYUH DIICKTpUYE-
CKUMH cpeficTBamMH. M3mepurtenbHbie mpeoOpa3oBaTed HEIIEKTPUUECKIX
BEJIMYMH.

CpelicTBa UBMEPEHUI JIMHEVMHBIX U YIJIOBBIX MEPEMEIICHUN.

Metonpl U cpencTBa M3MEPEHUN MEXAHWYECKUX BEIWYUH: YCUIIUU,
JABJICHUM, KPYTSIIIMX MOMEHTOB, YIJIOBBIX CKOPOCTE€W M YCKOPEHHUH, pac-
Xo4a KUAKOCTH U T.N. M3MepeHne TemmepaTyphl, KauyecTBa MPOIYKIUH.
HN3mepeHune ) KUupHOCTH MOJIOKA.

Bonpocwl ona camonposepku

1. Kakumu npupbopamul MpOU3BOAAT U3MEPEHHSI TOKOB M HATIPSHKEHHIA?

2. HapucyiiTe cxeMy U3MEepeHHs] aKTUBHOM MOIIHOCTH B OJIHO(a3-
HBIX LIEMSX.

3. Hapucyiite cxeMbl U3BMEPEHHUSI aKTUBHOM MOIIHOCTH B LIETSAX TPEX-
($ha3HOTO TOKA C MOMOIIIBIO OJTHOTO, IBYX U TPEX BATTMETPOB.

4. HauepTuTe cXeMbl BKIIOUCHUS TpeX(Pa3HbIX CUETUMKOB JJIsI y4yeTa
AKTUBHOM M PEAKTUBHOW SHEPrUU 4epe3 U3MEPUTENIbHBbIE TpaHCcPopmaTo-
PBI TOKa U HAMPSHKEHUS.

5. Haueptute cxemy u3MepeHus OOIBIINX U MATbIX COMPOTHUBICHUM C
MIOMOIIBIO BOJIBTMETPA U aMIIEPMETPA.

6. M300pazute cxemy Ui HEMOCPEICTBEHHOTO U3MEPEHHs COMPOTUBIIE-
HUs 3a3eMiieHHs. Kak pacnipenenstoress HOTEHIUAIIBI MEXKIY JIEKTPOJAMU?
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7. Kakue HeaIeKTpUUeCKue BeTMUYMHBI MOKHO U3MEPATH MPU UCIIOJb-
30BaHMU HWHAYKIIMOHHBIX, €MKOCTHBIX, PE3UCTHUBHBIX, WHIYKTUBHBIX H
MbE302JICKTPUUECKUX MpeoOpazoBaTeeii?

8. Kakue mpeoOpaszoBaTenn UCIOJIB3YIOTCS MPU U3MEPEHUU TEMIIE-
paTypsi?

9. Kakue npeobpazoBaTesiy UCTIONb3YIOTCS ITPU U3MEPEHUH BIIAKHOCTH?

2.5. MeTposorn4eckuii Haa30p
U roCyJ1apCTBEHHAasl IOBEPKA CPeICTB U3MepPeHuil

['ocynapcTBeHHas cuctema oOecrieueHus eIuHCTBa u3Mepenuit. Op-
raHu3alys METPOJIOTMYECKOr0 HaA30pa 3a CPEACTBAMHU DIIEKTPUYECKUX
u3mepenuid. [loBepka cpencts msmepenuii. Buasl noBepok. Opranuzanus
U TJTAHUPOBAaHUE PaOOT IO MOBEPKE CPEJCTB U3MEPEHHUIA.

Bonpocwl ona camonposepku

1. Kakue 3amaun npecienyer noBepka CpeicTB U3MEPEHUN?
2. KakoBa nepuoJuyHOCTb MOBEPKU CPEJCTB U3MEPEHUH ?
3. Kakne MeTo/1bl TOBEPKH CYIIECTBYIOT?

2.6. Ctanpapruzaums u cepTupuKanus

[Tonsatue cranpaprusamuu. Llenn u 3amaun cranpaprusauuu. Hayud-
HbIE W METOJMYECKHUE OCHOBBI cTaHjapTuzanuu. Opra"uzamus padoT 1o
CTaHJapTU3allii, HOPMATHUBHBIE JTOKYMEHTHI U TpeboBaHus K HuUM. Kom-
IJIeKCHbIE cucTeMbl obmerexHudyeckux cranaaptoB (ECKJ, ECT/,
ECTIIIL, ECHIT u np.). CrangapTusaius HOPM B3aMMO3aMEHSEMOCTH.
Crangaptu3anuss ¥ HOPMOKOHTPOJIb TEXHHUYECKOW TOKYMEHTAlMH, MEXK-
JIyHapOJIHAsl OpraHu3alys 1no crangaptuzanuu. CtTangapTyu3aluus B yIpaB-
neHnn KadectBoM. MexayHapoansle ctangaptel MCO cepun 9 000 Ha
CHUCTEMBI KauecTBa, pa3pabOTKa JOKYMEHTOB Ha CUCTEMbI KadecTBa. Tex-
HUKO-3KOHOMUYEeCKasi 3Q(HEeKTUBHOCTh cTaHAapTu3auu. [IpaBoBbie OCHO-
BBl cTranaapTu3anuu. CepTudukamnus MpoayKIuu U yeIyr. TepMUHBI B OTI-
peneneHus B 001acTu cepTudUKalUU. 3aKOHOAATENhCTBO Poccuiickoit
deneparuu o ceprudukanuu. [Ipoaykiys, cBOMCTBAa TPOAYKIIUN, METOIbI
OLICHKM YPOBHS KauecTBa MPOAYKIMU U yCayr. ['ocynapcTBeHHas cucrema
3aIMThl TIpaB norpedurtenel. CXxemMbl U CUCTEMBI cepTuduKaiuu. AKKpe-
JATAIMS OPTraHOB MO CePTU(MUKAIMU U UCIBITATENIbHBIX (M3MEPUTEIIbHBIX )
naboparopuid. ['ocymapcTBEHHBIH KOHTPOJb U HAA30p 3a COOIOJICHHEM
MpaBUII CEPTUPUKAIUU.
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Bonpocwi ona camonposepru

1. KakoBbI OCHOBHBIE LI€JIN CTaHIAPTU3ALINU ?

2. Kakue opransl OCYIIECTBIISIIOT AESATEIBHOCTD M0 CTAaHIAPTU3ALNU !

3. Kareropuu cTaHIapTOB, METOJIbI TPUMEHEHUS CTAHIAPTOB.

4. Opranu3zaius paboT M0 CTaHAapTU3AIUH.

5. O6nacTu eAaTeNbHOCTH, KOTOPhIE PETIaMEHTUPYIOTCS O0IIEeTeXHU-
YECKUMU Y OPTaHU3ALMOHHO-2KOHOMUYECKUMH CTaHAApPTaAMHU.

6. Uto Ha3pIBaE€TCS CTAHAAPTU3ALKMEN HOPM B3aUMO3aMEHIEMOCTH ?

7. KakoBbI OCHOBHBIE 1IEJIU U 33/1a4M KaTaJIOrM3aluu MPOAYKIUN?

8. Bunbl u dhopmel npeacTaBieHus UHGOpMAIIMU B CUCTEME KaTa-
JIOTU3aIUH.

9. KakoBbI MpaBOBBIE OCHOBBI CTaHAAPTHU3ALINH ?

10. Bunbr knaccudukaropoB. [IpuHuunel coctaBieHus kiaccudu-
KaTOpOB.

11. Kak mpou3BoauTcst pa3padoTKa TOKYMEHTOB Ha CUCTEMbI KauecTBa?

12. Yto Ha3biBaeTcsl yHUDUKAIIMEH ?

13. Pacckaxxute 0 MEKIYyHApPOJAHBIX CTAH/IAPTAX HA CUCTEMBI KaUeCTBa
NCO cepun 9 000.

14. Kak ocyuiecTBisieTcs MEXIYHAPOJIHOE COTPYAHUYECTBO MO CTaH-
JTapTu3amnuu’?

15. TlpuzHaku knaccupuKaly U TPYMIbl MOKa3aTesield KayecTBa Mpo-
TYKIUH.

16. Uto Ha3biBaeTCs cepTUUKAIIEd TPOAYKIIUUA U YCITyT?

17. KakoBbI CyHUIHOCTh M COJEpKaHUE CEPTUPUKALMMU MPOAYKIUU U
yeayr?

18. Uto moajexut o0s3aTenbHON cepTuduKanumn?

19. KakoBbl HOpMaTUBHBIE TOKYMEHTHI IO cepTUudukanuu?

20. Yto HazpiBaeTCs uaeHTHGUKae? Buapl naeHTHUKAIIAN.

21. Yka3zatrh TpeOOBaHUsA, NPEAbIBISIEMble K HAHECEHUIO IITPUXO-
BBIX KOJIOB.

22. KakoBa mpakTuka cepTUUKAIMU CUCTEM O0ECIEUeHHUs] KayecTBa
B Poccum u 3a pyoexxom?

23. Kak ocylecTBIsieTcs aKKpeauTaIys OpraHoB 1o cepTudukanm?

24. KakoB ToCcygapCTBEHHBIN KOHTPOJIb HaJ COONIOACHUEM CTaHAap-
TOB, IPABUJI K HOPM CePTUPUKAIIUN TTPOTYyKIIUN?

25. Kak ocCyIlecTBIsETCS YIIPABICHUE YPOBHEM KayeCTBAa MPOAYKLINU U

yeyr?

12



3. METOAUYECKHUE PEKOMEHJALIUHN
ITO BBINIOJITHEHHUIO KOHTPOJIBHOU PABOTbI

Y4eOHBIM IJIAaHOM MPETYyCMOTPEHA OJIHA KOHTpOJIbHas padoTa. B kxa-
KJIOM BapHWaHTE MPOU3BOJAUTCS PEIICHHE ISATH 3aJ1a4, BBIOJHIEMBIX CTY-
JEHTOM WHIWBHUAYAJIbHO B COOTBETCTBHU C HOMEPOM IHdpa: MOCIeIHssA
mudpa mudpa COOTBETCTBYET HOMEPY 3aJlaHus (HYJb COOTBETCTBYET Jc-
csaToMy 3ajaHnio). HoMepa 3amad, COOTBETCTBYIOIINE KaXXIOMY BapHaHTY,
MpEJICTABIICHBI B TAOIHIIE 2.

Tabauya 2. Bapuanmul 3a0anuii

[Tocnennss Howmepa 3amau

wippa 3anaua 1 3anaua 2 3anaua 3 3anaua 4 3anaua 5

mudpa
0 1 2 3 4 5
1 6 7 8 9 10
2 11 12 13 14 15
3 16 17 18 19 20
4 21 22 23 24 25
5 26 27 28 29 30
6 31 32 33 34 35
7 36 37 38 39 40
8 41 42 43 44 45
9 46 47 48 49 50

3.1. TpeOGoBaHMs K BHINOJHEHNI0 KOHTPOJbHON padoThI

1. ITpu BBITTOTHEHUU KOHTPOIBHOM pabOTHI CIEAyeT MPUACPKUBATHCS
YCTaHOBJICHHBIX MTPABHUJL.

2. EnuHuIe 3aJaHHBIX M BBIYUCIICHHBIX (DH3UUECKUX BEITUYUH JOJIK-
HBI OBITH MpeIcTaBIeHbI B cucteme eauuant] CH.

3. YcnoBHbIe 0003HAUYEHUSI BCEX DJIEMEHTOB CXEM HM300pakaTh B CO-
oTBeTcTBHHM C AercTByrommumu ['OCT.

4. B xoHIite paboThl HEOOXOAMMO MPECTABUTH CIUCOK HCITOH30BaH-
HBIX MCTOYHHUKOB, yKa3aTh JIaTy BBIOJIHEHUS paOOTHhI M IMOCTABUTH CBOIO
IIOIITHUCh.

3.2. [lpuMepsl pemieHust 3axa4

Ilpumep 1. lllkana ammepmerpa kiacca Tounoctu 0,5 pazdouta Ha 150
nenenuii. YUyBctBuTenpbHOCTh mpubopa 0,2 nen/mMA. Omnpenenuts abco-
JIOTHYI0 A ¥ OTHOCUTEIBHYIO O MOTPEHIHOCTH, €CJIM PUOOP MOKA3hIBAET
32 neneHus.
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Pewenue
v, =0,5%;, 1.e. y=0,005; N =150, S=0,2 nen/mMA; n=32;
A:X _X:]LBM_I'

usm

A A

y:A:—; d,, =——100%;
XH H Xu3u
IHle:ﬁ:ﬁO MA ;

S 0,20
m=nl=3—=160 MA ;
S 0,20
|A|=0,005-750=3,75 MA ;
|6|=3’75100%=2,34%=2,3%.

160

Ipumep 2. Tlpn u3mepennn MourHoctd BosbTMETp Ha 300 B kiacca
TouHOCTH 1,5 1 amnepmeTp Ha 5 A kiacca TOYHOCTH 1,0 COOTBETCTBEHHO ITO-
kazamu 215 B u 3,0 A. B kakux npegenax MOXKeT ObITh U3MEPEHHAsh MOIII-
HOCTb 1 KAKOBA OTHOCUTEJIbHAS MTOTPEITHOCTD U3MEPEHUN !

Pewenue

Kpatko 3amuinem MCXOAHBIE JaHHBIE, BBOJS OyKBEHHbIE 0003HAYECHUS
¢usnyecknx Bemmuun: U, =300B; vy, =0,0157 =5A; vy,=0,010;
U,,=215B; 1, =30A.

UM

B 3agaue peub uaeT 0 KOCBEHHOM M3MEPEHUH MOIIHOCTH B IEMH I0-
CTOSIHHOT'O TOKa (MJIU MEPEMEHHOI0 TOKA MpU cos @ =1).

N3mepeHHas MOIIHOCTD:
P =U_1 =215-3,0=645Brt;

usm UM3~ UM

5. =y 2=y Y _0,0152%_0,0200:
U 215

usm

I 5,0

o, =y,~+=0,010—=0,0167.
1 3

1
’

[TorpemHocTy npuOOPOB CUUTAEM CITYYalHBIMU U HE KOPPEIMPOBAH-
HBIMU, IO3TOMY

5,|=/82 +87 =4/0,0209> +0,0167* =0,0268, mnm ~2,7%.

CrnenoBaTeabHO, MOIITHOCTEL P HaxoauTcs B npeneie
P=P, +|AP|=645£17 Br.

usm

14



Ilpumep 3. Ilokasanue amnepmerpa [, =2,0 A, ero BepxHuil mpe-
nen — [ =5,0 A, nokasanue o0pa3noBoro mpuOOpa, BKIOYEHHOIO I0-
cienoBarenbHo, [, =2,1 A. Onpenenuts OTHOCUTEIBHYIO O M IIPUBEICH-

HYIO Y IOTPEIIHOCTh aMIIepPMETpa.

Pewenue
AOCOIOTHAS MOTPEIIHOCTh

A=I_ -1 =2,0-21=-0,10 A.

OTtHOocuTeNnbHAs IOI'pCIIHOCTDb

A 00 6 048, o 4.8%.
I, 2,1
[IpuBeeHHAas NOTPEIIHOCTD
% _A_-010_ —0,02, wiu 2%.
1 5,0

H

Ilpumep 4. Amnepmerp ¢ conporusiieHueMm 0,05 Om U BOIbBTMETP C
conporusieHueMm 200 OM nNpUMEHSAIOTCA ISl U3MEPEHUN CONMPOTUBIICHUS
aKopst  anekTpojaBurartens. I[lpu  u3MepeHuu NOpuOOpPHI  MOKa3aIH:

I.,=45A; U, =20 B. Onpenenurs OTHOCUTENBHYIO IOIPEIIHOCTD
nu3zmepenust. M300pa3uth cxeMy BKIIOYEHUS U3MEPUTEIbHBIX IIPUOOPOB.

Pewienue
IIpu M3MepeHUsaX CONMPOTUBIIEHUS KOCBEHHBIM METOJIOM C ITOMOIIbIO
aMIIEpMETPa U BOJIbTMETPA BOZHUKAET METOJIMYECKAsI OTPEUTHOCTD, 3aBU-
csilasi OT CONMPOTUBIICHUN MPUOOPOB U CXeMbl UX BKitoueHus. HeoOxoau-
MO BBIOMpaTh TaKyH CXEMY BKJIIOUCHHUS U3MEPUTEIBHBIX MPHOOPOB, TIPHU
KOTOPOW HM3MEPEHHOE COMPOTUBIICHUE HMMEET MUHHUMAIBbHYI) METOIUYE-
CKYIO TIOI'PEMIHOCTb.
ITo 3akony Oma:
U 2,0

USM

=0,4444 Owm.

Rusm -
1 4,5

usm

OTO CONPOTUBJIEHUE COU3MEPUMO C COINPOTUBICHUEM aMIIEpPMETPAa,
COCIMHUTENIbHBIX TPOBOJAOB M KOHTakTOB. [loaromy cienyer mpezmnoso-
XKUTh, YTO MPHU U3MEPEHUSX ObUIa BbIOpaHa CXe€Ma C BKIIOYEHUEM BOJIbT-
MeTpa rocie amrnepmerpa (cMm. puc. 1).
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—D —>
luam I3
U Ix l [] Rx (V) PV
 /
O 5

Puc. 1. H3mepenue conpomuénenus
KOCBEHHbIM MEemoooM

YTOYHUM CONPOTHUBIICHUE R, C YIETOM CONMPOTUBJICHUN MPUOOPOB:

R=Yum __ U - o 2’02 +=0,4454 Ow,
Ix Iu3w - 4’ S
"R 200
5, = Kun =K 04844704458 _ 4 001 o 0,21%.
R 0,4454

X

Ecnu Ob1 BOTBTMETp OBLT BKJIIOUEH JI0 aMIIEPMETPa, TO MOTYUHIH Obl
MOTPeIIHOCTh R,;, TipuMepHO 4,7%. CnemoBaTesibHO, MpaBUIbHAs CXeMa
BKJIFOUEHUSI U3MEPUTEIIbHBIX MPUOOPOB MO3BOJISIET Cpa3y MOIYyUUTh OoJiee
TOYHBINA PE3yJbTaT.

Ilpumep 5. Imeetcs niath mpubopoB: a) amnepmeTp kiacca 0,5 ¢ mpe-
nenom wusMepenun [ =5A; amnepmerp kmacca 0,2 ¢ [ =10A;

B) BonbTMeTp kiacca 1,0 ¢ U, =220B; r) BompT™merp Kkiacca 0,5 ¢
U, =220B; n) Bartmertp knacca 2,5, [, =5A, U, =150B. Kakue npubo-

pBI HAJ0 MCIOJIB30BaTh, YTOOBI MMETh HAMMEHBIYIO TOTPEITHOCTD, SCITH
oxkugaembiii Tok [ =5 A; U =120B;cosp=1?

Pewenue
Ecnn npyuMeHsaTh KOCBEHHBIM METO U3MEPEHUN MOIIHOCTH, TO

P=U1=120-5=600 Br.
OTHOCHTEIBHAS TIOTPEITHOCT MOYKET OBIThH OMNpeeicHa 10 (hopMyJie

5, =482+

O06a BoJIbTMETPA UMEIOT OJJMHAKOBOE HOMUHAJILHOE HAIPsKEHUE, T10-
TOMY BbIOMpaeM Hanbosee TouHblil. Torga

5. =7, 22 =0,005-222 ~0,00917.
U 120
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- :0,00S%:0,00S.

I[J'IH IICPBOT0 aMIICPMCETpPa 61’1 =

[
Jlis BTOpOro amnepmMerpa o,, = I =0,002- 1?0 =0,004.

CrnenmoBarenbHO, BRIOMpPAaEM BTOPOM aMIIEpMETD.
Torma

5, =~/0,00917% +0,004> = 0,01, wmn 1%.

[Ipu npssMoM u3MepeHuu (BaTTMETPOM) TOJTYUUM:

P
5 =y ——0025w—003125 i 3,1%.
Y & 5-120

OueBUIHO, 4YTO CHEAYET HCIOIB30BaTh ammnepmeTrp kiacca 0,2 u
BOJILTMETP Kiacca 0,5.

3.2.2. Dnexmpuueckue cpeocmea usmepenutl

Ilpumep 6. IIprOOp MarHUTORIEKTPUUECKON CUCTEMbl HA HOMHUHAJIb-
Held TOK [, =1,0 A uMeeT CONpOTHUBIICHHE Rnp =0,15 Om. Onpenenuthb

COIIPOTHUBIICHHE IIIyHTAa R 17 usMepeHus TokoB 10 10 A (cm. puc. 2).

Pewenue
mR _InpRnp’
I I 1
R, =R =R P _—-R =0,15-—=0,0167 Owm.
”"1 YI-1, ”"n— 10,
1,0
Rrp
|I'IP[ @
| [

Puc. 2. Ilpubop ¢ wynmom

Ipumep 7. Onpenenutb 100aBOYHOE COIPOTUBJICHHE R, K TpUOOpY
MarHUTORJIEKTPUUECKON CUCTEMBI, €CIIM HOMUHAJILHOE HaIpsbKeHHEe pudopa

U,, =6 B, ero Baytpennee conporusienne R, =600 Owm, a BepxHuii mpe-

nen uamepsiemoro Hanpspkenust U =100 B (puc. 3).
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Pewenue

R, R,+R,’
OTKyJa
U u,m 100
R, =——Rnp =2 —Rnp = Rnp(m—l) =600(———1)=9400 Owm.
1 1 6
c—»
|
v )| Urp
U
Ra
O
Puc. 3. Ilpubop c 0ob6asounvim
conpomueieHuem

Ilpumep 8. Ilpenen u3MepeHUil FIEKTPOCTATUIECKOTO BOJIbTMETpa 3 KB.
Ero neo0xoaumo pacumputh a0 12 kB. BeiOpath cxemy [uisi paciuupeHust
IpeeNna U3MEPEHNI BOJIBTMETPA U ONPEAETUTH €€ TapaMETPbI, €CIIA EMKOCTh
BOJITMETPA IIPY HOMHUHAIBHOM HarpshkeHuu pasHa 0,3 10 MK.

Pewenue
Pacmmpenue npenenoB M3MEpeHUi 3JIEKTPOCTATUYECKUX BOJBTMETPOB
NpY U3MEPEHMSIX TIEPEMEHHOTO HampshKeHrst U OCyIeCTBIISIETCS:
a) BKJIFOYEHHUEM TO0CJIeIOBATEIbHO C BOJBTMETPOM JT00ABOYHOI'O KOH-
nencaropa Cy;
0) UCITOIB30BaHNEM EMKOCTHOTO JCIIUTENIS, COCTOSIIETO U3 IBYX KOH-
neHcatopoB u3BectHoi emkoct C u C; (puc. 4, a u 6).
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— C.El U1 —_— C1
U v
V )Cv U2| ——C2 Cv
a 9]

Puc. 4. Bkniouenue snexkmpocmamuyeckux 60J1bmmempos:
a — cxema ¢ 000a80UHbIM KOHOEHCAMOPOM,
O — cxema ¢ Oenumenem HANPSHCEHUS.

JIiist cxeMbl ¢ 100aBOYHBIM KOHIEHCATOPOM:
GU, =C(U-U,),
OTKy1a

C, =CVUL:0,3-10-4L:0,1-10-4 MKD.

V
Jls cxeMsl ¢ nenuTeneM HanpsbkeHus BeioepeM C, >> C,, HalIpuMep,

C, =10-10" MK®, TOrjga MOJKIIOYEHUE BOJBTMETPA MOYTH HE W3MEHUT

OOLIyI0 €MKOCTh, T.€. He H3MEHUT Kod(pduiumenrta aenenus. [losTomy
MO>kHO BbIOUpath C; 6e3 yuera C, :

c, U U-U,

)

Cl - U2 UV
C =C—2r  _10.107 .2 23,3310 wxb.
U-U, 9

Ilpumep 9. ]Ins n3MepeHus HANpPSHKEHUS B CETHU MEPEMEHHOTO TOKa
nopsaka U, =3300 B npumeHeH BOIBTMETP ¢ HOMHUHAIBHBIM HaIpsKe-

auem U, =150 B u tpancopmarop Hanpskenus tumna 510 ¢ koaddu-
nueHToM TpaHcpopmanuu k, =6000/100. [Ilkana BosbTMETpa pa3zouTa
Ha N =150 nenenuii. Onpenenuts LeHy AeneHus BosnbT™MeTrpa C, U €ro
MOKA3aHUs B JICTICHUSIX A.

Pewenue
IleHna nenenus BonpTMETpA
¢, =Yuy 1306000 5 B
N 150 100 hi (o) 8
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[Toka3zanue BOJIbTMETPA (YUCIIO ACTCHUMN)
U
n=_0=&=55 ned.
C, 60
Ilpumep 10. Pacuetnbiii Tok Harpy3ku JIDII pasen 80 A. [lma kon-
TPOJISL HAarPy3KU MMEETCSl aMIIepMeTp U BaTTMeETp, [, =5 A. BeiOparts ko-

s unueHT Tpancpopmaiuu TpaHchopMaropa ToKa, CXeMy MOAKITIOUCHUS
aMIiepMeTpa U TOKOBOM OOMOTKH BaTTMETPA.

Pewenue
Jlist monkiroYeHus: mpubopoB BeIOMpaeM TpaHchopMaTop Toka € KO-
ypdunrenrom tpanchopmanuu k;, =100/5. TokoBsle 0OMOTKH PUOOPOB

MOAKIII0YaeM TOCJIEIOBATEIbHO K M3MEPUTEIBHBIM 3aKHUMaM TpaHc(op-
Maropa TOKa, MpuyYeM Jyisi BaTTMETpPa C y4yeToM Hadaia oOMoTku. Cxema
M3MEpPECHUH MPUBEJICHA HA PUCYHKE .

11
m e n2
N1 N2

1T

Puc. 5. Bxnouenue
mpaucgpopmamopa moka

Ilpumep 11. ConpoTuBiiecHUuE R,, U3MEPEHHOE OJUHAPHBIM MOCTOM,
paBHo 225 OwM. IIpu uzmenenuu R, Ha onuH OM cTpeika ykazaTels
paBHOBECHSI OTKJIOHWJIACh Ha MATh JAejdeHui. OnpenenuTh 4yBCTBU-
TEJILHOCTh MOCTA.

Pewenue
CpaBHUM UyBCTBUTEIBHOCTh MOCTA!
Aa 5 Ac 5
Sy IV 5 nen/Owm; S, T 5 nen

ommu E -
R 225
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Ecnu u3BecTHa 1ieHa JIENeHUsI, TO ONPEENSIeTCS] YyBCTBUTEILHOCTD 110
TOKY S), MM TIO HANIpsKeHHIo Syy;. Hanpumep, ecrm C =1-10"° A/nen, To
Al =CAa=5-10"°A,

-6
%:Mzﬂozﬂﬁww,
AR
Al 5-10° 4
%M—M—IJMMOA
R 225

Ipumep 12. Onpenenuth YyBCTBUTEIBHOCTD M0 HANIPS)KEHUIO MArHU-
TORJIEKTPUUYECKOTO MPUOOpa, paCCUUTAHHOTO HA TOK 5 MA C BHYTPEHHUM
conporuBiicHreM 20 OM u mikanon Ha N = 150 nenenuil.

Pewenue
IIpu TOoke 5 MA mnaneHue HaNpsHKEHUS Ha INPUOOPE COCTaBUT
U, =1,R;,;, =5-20=100 mB, T.e. Takoii npuOOp MOKHO HCIIOIb30BAThH

KaK MHJUIMBOJIBTMETP. UyBCTBUTEIBHOCTH MpHbOOpa S — 3TO BEIMYHHA,
obOpartHas 1iene nenenus C.
Tak Kak

1 150
TO S, = = N = > =1,5 nen/mB.
¢, U, 100
Ilpumep 13. 1lpu moBepke CUETUYMKA IMOJICPKUBATUCH HEUM3MEHHBIMU
HanpsbkeHue U =220B u tok [ =5 A . CaenaHo Tpu U3MepeHus, KaXI0¢e B

TedeHue ¢ = 5 MuUHyT. Yucao o00poTOB JHCKA CUETUYMKA B KaXKIOM H3MEPEH-
HOM city4dae cocrtaBuiio: N, =83, N, =82, N, =84. Tok u HanpsHKeHHUe COB-

najaroT 1o ¢asze. YeMy paBHa elicTBUTENBHAS TOCTOsIHHAS cueTurka C, ?

Pewenue
JleficTBUTETbHAS IOCTOSTHHAS CUETYMKA OMPEACIISICTCS U3 BRIPAKCHUS
c Pt Ulcoso-t
° N N
Cpennee uncio 000poToB
NN — N, +N,+N; 83+82+84
=N, = 3 =

I[CﬁCTBHTCHBHaH ITOCTOsAHHAA CUHCTUYHUKA

C, :220-5-5-60:3980 B;%C-

=83 00.
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Ilpumep 14. Bepxuuil npenen naMepenuit ammnepmerpa [, =54, duc-
no penenun mkansl N =150, r,=0,10 Om. Onpenenurs LeHy AcIeHUs

aMIICpMCTpa, CCJIM OH BKIIOUYCH C IIYHTOM, COIIPOTHBJICHHC KOTOPOI'O
r, =0,020 Om.

Peuwenue
Takkak [ v, =1 r, , 1O

H a?’

5-0,10

0,020
I=1,+1 =25+5=30A.

HCHa ACJICHUA aMIICPMETpa € YICTOM IIYHTaA

Czi:£20,20 A/nen.
N 150

[ =1 =

H

Ta
rm

3.2.3. 3mepenue snexmpuueckux eeiuyduH

Ilpumep 15. B cummeTrpuuHyro Tpex(a3zHyl0 TpPEXIPOBOAHYIO CETh
BKJIFOYEHBI JiBa BATTMETPA, MOKa3aHusa KOTopbix 295 u 410 Bt (puc. 6). On-
peAeUTh OTPEOIIEMYIO MOIITHOCTh P 1 ko3 pumueHT MOITHOCTH COS .

Harpyska

Puc. 6. Tpexgpaznas mpexnposoonas cxema
¢ 08yMs gammmempamu

Pewenue
AXTHUBHAs MOIIIHOCTb
P=PF, +F,, =295+410=705 Br.

PeakTnBHAS MOIIIHOCTE

0=-3(P,,— P, )=~/3(410-295)=199,3 BAp.
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IToaHass MOITHOCTD

S =P +0* =4/705% +199,2* =733 BA, cos<p=§=%=o,962.

Ilpumep 16. AxTuBHAsE MOIIHOCTH TpeX(a3HOM CUMMETPUYHON Ha-
IPY3KH, BKJIIOUECHHOW ITO CXEME «3BE3/1a», U3MEPSETCA IO METOMY IBYX
BaTTMETPOB. JInnennoe Hanpsukenue U, =220 B. IlonHoe conporusienue

Kaxaoil ¢azel Z =120 Om. Ompenenuts MokazaHWe BTOPOTO BaTTMETPA
IPU HYJIEBOM MOKAa3aHUU MEPBOTO.

Pewenue
[HomHast MOIITHOCTH
— Jl

U U
S=\3U,1,=v3U,—L=J3U,
[ Ja a I a Z [ ’1\/§Z Z 120

W3 BexkTOpHOI uarpammel (puc. 7) cieayer, 4To
B, =U ;I,cos(p+30°); PB,,=U,.I.cos(30°—¢).

U:  220°

=403,2 BA.

Puc. 7. Bekmopnas ouacpamma
mpexghaznou yenu

ITo ycnoButo B, =0, mostomy ¢+30° =90°, otkyna ¢ =60°.
AKTHUBHAsI MOIIHOCTh

P=F, +F,=0+F,.
C apyroii ctoponsl, P =S cose =403,2 cos 60° =201,6 Br.
CnenosarensHo, F,, =201,6 Br.
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Ilpumep 17. B TpexdazHoit YETHIPEXITPOBOTHOM uenu
U, =220 B, cos ¢=0,7, nokazanus BaTTMeTpoB B pazax A, B u C paBHbI

210, 320 k 375 Bt. Onpenieiuth aKTUBHYI0, PEAKTUBHYIO U MOJHYIO MOIII-
HOCTH BCEH IIeMHU, a TaK)Xe MOJIHOE, aKTUBHOE M PEAKTUBHOE COMPOTHUBIIE-
HUS KaXJ101 (pa3bl HArpy3KH.

Pewenue
AkTuBHas P, nonHas S 1 peakTuBHAsE ) MOITHOCTH LIETIH PABHBI:
P=P +P,+P. =210+320+375=905 Br,
P = 205 =1293 BA.
cosp 0,7
N3 yciioBus 3a1a4n ONpeeInM:
@ =arccos 0,7 =45,6°,
Q=S8 sin @=1293sin 45,6° =923 BAp.
da3HOoEe HANPSKECHUE

S =

U(Dz&zﬁzlﬂ B.
NERIRNC]
dazHnle TOKU:
IA=SA= 210 =2,36A;IB=SB= 320 =3,60 A;
U, 127-0,7 U, 127-0,7
:SC 375 =423 A.

“TU, 127-0,7
[Monnoe comporusienue dasel A

2, -Ue 12T g0,
I, 236

Kommnuieke 3Toro conpoTuBieHust paBeH
Z,=54¢" =378+ j38,6=R,+ jX, Om.

Amnanornuno s a3z B u C

ZB:£=12—7:36,3 Om;
I, 3,60
Z,=353¢%% =247+ j252=R, + jX, OM
Yo 127 36 o
I 3

C )

Z. =30 =21+ j21,4=R. + jX,. Om.
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Ilpumep 18. Yepe3 tpanchopmatop Toka 50/5 A Ttpanchopmarop
Hanpspkenust 3000/100 B B ogHodazHyo 1elb MEPEMEHHOTO TOKA BKIIIO-
4YeH BaTTMETp ¢ npenenamu usmepenunt /[, =5A u U, =150 B. Onpene-

JIUTh aKTUBHYIO MOIIHOCTH LIENM, €CIM BaTTMETP Nokazan n =125 neme-
aui. Bes mkana nmeer N =150 neneHunil.

Pewenue
P=PB, k, k=C,nk, k;
Ul _ 150-5 s Bt
N 150 hi(Sh)
3000 50

P=5125-———=187500 Br=187,5 xBT.
100 5

rae C, — neHa aenenus sarrmerpa; C, =

Ilpumep 19. AmuiepMeTp, BOJTBTMETP U BaTTMETP MOAKIIOUYEHBI K Ha-
rpy3ke depe3 Tpanchopmartopsl Toka 150/5 A u nanpsbxkenus 1000/100 B.
[Tokazanus npudopoB ObuH cienyromme: [ =24 A; U =78 B; P =165 Br.
Onpenenurb TOK, HAMPSKEHUE U MOIIHOCTh HArpy3kH, a Takxke Kodpdu-
IIUEHT MOIIHOCTH.

Pewenue
Tox Harpys3ku

:Ikl.:2,4-%:72A.

[ Hazp
Hanpsoxkenue Harpysku

U Uk, =789 7508
‘P 100

MOoIIHOCTE Harpy3Ku

P =Pk k =165-22.199 _ 49500 Br.
5 100

Hazp

Koaddurment momntHoCcTH

coscp=£= 49500 =0,88
S 72-780

Ilpumep 20. CaeTuuk 31EKTPOIHEPTUU UMEET NACIIOPTHBIE JAHHBIC:
120 B; 10 A; 1 xB1y — 625 060opoToB aucka. OnpeaenuTh MOCTOSHHYIO
cueTurka C,, © MOITHOCTb Harpy3ku P, ecinu ero auck caenai 3a 10 MunyT
450 060poTOB.
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Pewenue
IlocTogaHAs cueTUnKa
C - 3600-1000 _ 3600-1000 :5,76-103E..

! A 625 00
MOoIIHOCTE Harpy3Ku

PzQ?,
rae n =450 o6opotos; t =10-60 =600 c.

P=5,76-10 -@=4,32-103 Br.
600

Ilpumep 21. ]I uamepeHus: TeMnepaTypbl B HarpeBaTesae coopaHa
MocToBas cxema (puc. 8) ¢ comporupieHueM miaed R, =R, =200 Owm;

R, =25 Om.

Puc. 8. Mocmoesas cxema ona uzmepenus
memnepamypuvl 8 Hazpesamere

Menusiii U3MEpUTENbHBIA TpeoOpazoBaTenb (AaT4YUK) BKIIOYEH B
4eTBEPTOE IIEY0 MOCTa U uMeeT conporusiienne R =25 Om npu 20 °C.

Onpenenurtpb, Kakoe J00aBOYHOE COMPOTUBIIEHUE AOJKHO OBITH BKIIFOUEHO
B M3MEPUTENIbHYIO JMAaroHajib MOCTa MOCIEI0BATEIBHO C MHUKpoamImep-
MetpoM Ha 100 MKA ¥ BHYTpEHHHM corpoTuBiieHreM 750 OM miist u3me-

penus temneparypsl B npenenax 20...320 °C opu U, =6 B. Onpenenurs
LEHY JIeJIeHus mpuOopa B rpagycax, eciu oH uMmeet 50 neneHui.
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Pewenue
[pu 7'=20 °C Tok npubopa noywken ObITh paBeH Hymo, T.€./, =0,

quciio geiaeHnid n=0.
IIpu T' =320 °C I, =100 MxA, n=N =50 nen.
AT =320-20=300 °C.

Ilena neneHus

C - AT _ 300 6 rpa;:[.

N 50 nen

ConpoTuBiIeHHE MEIHOTO JIaTYMKa R, 3aBUCUT OT TEMIEPaTyPhbl

R =R (1+a AT).
Jlss MemHOro MpoBOja, MPHUMEHSIEMOI0 B JaTYUMKE TEMIIEpaTyphl,

o =0,00426 1 :

rpajt
Tpu T =320 °C R =25(1+0,00426-300) = 56,5 Owm.

[To MeTory 3KBUBAJICHTHOTO T€HEPATOPA

Uabxx ( 1 )

" R,+R,+R, '

OIPEICIIUM TOKH [

ulil,_ :

Ixx 2xx *

s onpenenenus U

abxx

U 6,0

hee = R +R, 200+56,95
;oo Us 60
R, +R,  200+25
L R+U,. —1, R, =0
U, =1, R —1I_R =0,02667-200-0,023351-20 = 0,6638 B;
__RR,  RR, _200:5695  200-25 _ o5 o
“ R+R, R,+R, 200+5695 200+25

CnenoBatensHo, ipu 1 =320 °C ypaBHenwue (1) npumeT BU:
0,6638

R, +66,887+750

=0,023351 A;

=0,02667 A;

0,1-10° =

orkyna R, =5821,1 Om.

Ilpumep 22. Tepmonapa  XxpoMmenb-amroMesb ¢ Tepmo-O/C
42,7 mxB/rpan noakitoyeHa K IpuoOpy MarHUTOSJIEKTPUUECKOU CUCTEMBI,
umeromemy 100 geneHuii, ¢ TOKOM MOJHOTO OTKJIOHEHHsT 150 MKA u co-

npotupieHuem 200 Om.
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Onpenenutb MpeAeNbHYIO Pa3HOCTh TEMIIEpATyp TOpPSYEro M XOJIO[I-
HOT'O CHAEB, MPENIEIbHYI0 TEMIEPATYPY U3MEPEHHUS U LIEHY JIEJICHUS TIpU-
Oopa, eclid COMNPOTUBICHUS TEPMOMapbl MU MOJABOMASIIMX IPOBOJOB
13,5 Om, a temnieparypa xonognoro cnas 20 °C.

Pewenue
O06o03HaUUM:
o = 42,7 mxB/rpan, N =100 nemn.,
I,=150 MmxA =0,15-107 A, R, =200 Om,
R, =13,5 Om, T =20°C.
Kak m3BectHo, E, =o., (T, -T, ), a I, :L,
R}’lp +R6H
OTKy/1a
E.=1,(R,+R,)=015-10"-(200+13,5)=32,025-10" B.
-3
Torma T, T, = Ey 32,025 1(_)6 =0,75-10° =750 °C.
o, 42,7-10

Temnepatypa ropsiyero cras:
T,=750+T_ =750+20=770 °C.
Ilena nenenus npudopa:

C- T -T. _ 750 _75 rpan
o 100 nen
Ilpumep 23. CormportusiieHue V30U ANEKTPOABUTATEIIS

R,;= 0,5 Mom. Hanpsoxenne mexay ¢azoit cetn 220/380 B u He3a3emieH-
HBbIM KOPITYCOM JIBUTaTeNsl, U3MEPEHHOE BOIBTMETPOM, paBHO 10,5 B. Ompe-
JICJITH BHYTPEHHEE COMPOTUBJICHUE BOJIBTMETPA R,.

Pewenue
B nmanHOM ciiydae BOJIBTMETP U CONPOTUBIIEHUE U3OJISIIUN BKIOYEHBI
IIOCJIEIOBATEILHO U K CYMMapHOMY COIIPOTHBIIEHHIO R + R, IIPHIOXKEHO

nanpspxkenue U, =220 B. ITostomy
U U
R 10,5

8 8

—e = ————-500-10° = 25-10° Om.
I U,-U, 220-10,5
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Ilpumep 24. Jlns onpeneneHus napameTpoB ABYXIOJIIOCHHKA ObLia
coOpaHa >JIEKTpUuYecKas Ienb, MOKa3aHHas Ha pucyHke 9. Ilokazanus
npuodopos: [ =2,0 A; U =220 B; P=350 Bt. Yacrora cetn f =50 I'11.
Onpenenuts napameTpsbl ABYXIIOIOCHUKA, €CIIM U3BECTHO, UTO BEKTOP TO-
Ka / orcraer oT BeKTopa HanpsbkeHus U .

*

.@ | PW
@

Puc. 9. Onpeodenenue napamempos

08YXNONIOCHUKA
Pewenue
ITpu mociien0BaTENBHON CXEME 3aMEIIECHUS JBYXIIOJIOCHUKA UMEEM:
Z:Q:%:uo Owm; I’R=P,
P 350
OTKYyJla R= ]—2 = 7 =87,5 Owm.

PeaxkTuBHOE CONIPOTUBIICHUE

X =7~ R* =/110* —87,5? = 66,666 Om.

Tak kak TOok orcraer or HanpsbkeHus, To X >0, To ectb X =X,
cienoBarenbHo X, = oL, oTKyzAa

X, 66,666

o 2150

L= =0,212 I'n.

[ToHY0 MOIIIHOCTH MOHO PaCCUUTATh MHAYE:
S=U1=220-2=440 BA.
Koaddurment momntHoCcTH

cosw=£=ﬂ=0,795,
S 440

Torga ¢ = 37,3°, a 3HaYEHHE aKTUBHOI'O M PEAKTUBHOTO COMPOTHUBIICHUIA:
R=27cosp=110-0,795=87,5 Owm;

X, =Zsinp=110sin37,3° = 66,7 Om.
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Ilpumep 25. K 3axumam A, B, C (puc. 10) nonkmouena tpexdazHas
cucrema Hanpspkenui: U , =360 B; U,. =380 B; U, =400 B, C,>>C,
nokasanue BoiabT™MeTpa U =25 B. Onpenenuts (pasuele Hanpspkenusa U,

Uy, Usy 1 KO3DOUIMEHTE HECUMMETPUH JINHENHBIX U (Da3HBIX HaIpshKe-

HUM. YKa3aTh, KAKOM CUCTEMBI BOJITMETP HE BHOCUT MOTPEIIHOCTU B PE3YJIb-
TaThl U3MEPEHUI B TAHHOU CXEME.

A Cr®

C —

Puc. 10. Tpexchaznas cucmema
Hanpss#CeHutl

Pewenue
Jlannast cxema siBisieTcsi (PUIABTPOM HAINPSKEHUM HYJIEBOM MOCIEN0-
BaTEIbHOCTH, T.€. I0OKa3aHUEe BOIbTMETpa U, — 1TO HaAIPsHKEHUE HYJIEBOU

IIOCJICA0OBATCIIBHOCTHA. Tak kak
U,=U, +U, +U,;

U, =U31+ng+ﬂi
u.=U,+U.,+U,k,

rne U,, U, , U, — KOMIUIEKCHI (pa3HBIX HANIPSHKCHUMN;

U ,, — (as3Hoe HanpsbkeHne (as3bl A PpAMON IOCIEA0BATENILHOCTY;
U,, — (}a3noe Hanpsixenue a3pl A oOpaTHOW IOCIEA0BATEIbHO-

CTH, TO JIMHEWHBIC HAIIPAKCHUA CIICAYCT PA3JIOKUTH Ha CUMMCTPHYHBIC

COCTaBJIAOIIUC:

1 1
U, = g (UAB +aUg. + azUCA ); U,, :5 (UAB + azUBc + aUCA):

rae U,,, U,, — JTWHEWHBIC HAMPSHKCHUS TPSAMON M 0OpaTHOM IOcienoBa-

TEJIbHOCTEH;

a=e’""" — (hasHbIil MHOKHTEID.

YT00B! onpenemuts komiiekes! U ., Uy, U, , IOCTPOUM TPEyroJib-

HUK JIMHEWHBIX HanpsbkeHuit (puc. 11) u onpenenum yrisi o, 3, v.
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Puc. 11. Tpeyeonvrux
JIUHEUHBbLX HANPAHCEHUL

ITo Teopeme KOCUHYCOB
2 72 2
U,.=U,,+U;, -2U U, cosa.

Otkyna

~Upe +Uls Ul —380% +360° +400°
cos o= = =0,504,
2U U, 2-360-400
ayron o= 60°.
N3 TeopeMbl CHHYCOB

U U U
5 . sinﬁzésina:@sin@O =0,912.
sino.  sinf3 BC 380

Torma yrisr f=65,7°; y=180° —60° —65,7° =54,3°.
Hycts U, =U,, =360 B.

Torma U, = 3806 /180" ) = 380 130"657") _ 3801143,

U, =400e’"""" = 400e’ "™ " = 400¢""*" B;

UABﬂl = % (360 + ej120° 380 €7j114’30 + €7j120o 400 eflzo" ):

=379,4+ j12,6 = 379,6¢’ B;
U spio =% (360+¢ 12" 380" + &/ 400" ) =

= 26,6 12,6 =29,4¢/'*%'B;
1 i30° 1 -1 Q0 A O . o
= :U - e—j30 :_379’6 e—J1,9 6—130 :219’4e—j28,1 B,
1 Al 1a 3 \/g
U2 =U, = U2 Lem" :L 29.4 e—j154,6°ej30° _ 176—,-124,6"]3;

“\3 V3
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Uy =2194e7" 1177 +U =183,9-117,3+U, =

=2181e 7> +25¢/% =193,1 ¢/ B.
Tak kak 218,1 —25=193,1 T0 ¢, =—-32,5°, ¢, =147,5°.
Uy =a2ﬂ+aﬂ+Uo =

—j120° —j281° 120 —7124,6° 1147 5°
=e /7 219,47 +e/ 7 17 +25¢’ =

=217 /"' B;
Uy =aU, +a’U, +U, =

1120° —j281° —j120° —j124,6° 1147 ,5°
=e/ 7 219,47 +e /T 17 +25¢’

=250¢’**'B;
K, = Vo _ 294 =0,077,umm 7,7%;
U, 379,6
K=o 2 _g114 A
U, 2194

JI MCKIIOYEHUs IOrPELIHOCTEN CIEAYET HPUMEHUTHb BOJIBTMETP
AIEKTPOCTATUYECKOW CUCTEMBI UK HU(DPOBOIA.

Ilpumep 26. 1lpu u3mMepeHUn CONMPOTHUBIICHUS 3a3€MJICHUS METOJIOM
amrepMerpa u BosibT™MeTpa noaydeno: U =12 B, U, =10 B, /=0,10 A
(puc. 12). Onpenenurs CONPOTHUBIICHUE 3a3€MIICHUS R, M BCIIOMOTaTEIlb-

HOTO 3JIEeKTpoa R

ecn *

T4
T AT o028
.
~U
®)
(A
Y I
Us
—_—
~ v 7 77777

Y

Puc. 12. H3mepenue
CONpOMUBIEHUS 3a3eMIeHUs]
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Pewenue

JIns w3MepeHus: HampsDKEHWsST JIydille BCETO MPUMEHUTH IU(POBOU

BOJIFTMET], TaK KaK OH HE BHOCHUT TIOTPEITHOCTH B M3MEPEHHUsS (MMEET OYeHb
OO0JBIIIOE BXOTHOE COTIPOTHUBIICHUE) M HE OOUTCS TIEpErpy3KH.

R, :ﬂ: LO =10 Om; R, +R_, :g: 12,0 =120 Owm;

I 01 I 0,1

R =120-10=110 Om.

Ilpumep 27. 1o xaTyuike, NOJICOCANHEHHON K CETU NMEPEMEHHOTO TO-
ka dyacroron 50 ['m Hanpsoxkennem U_ =220 B, npoxomutr TOK

I =2,2 A. Eciu Ty %e KaTylKy IMOACOEAUHUTD K CETH IMTOCTOSTHHOTO TO-
ka Hanpspbkennem U_ =12 B, To Tok Oyner paBen: /. =0,24 A. Omnpene-
JIUTh TapaMeTpPhl KaTYILKH.

Pewenue
[Ipu nepeMeHHOM TOKE v. = 220 =100="~7.
I 22
_ 12
[Ipu nocrossHHOM TOkKE — =——=50 OM=R.
I 0,24
Torma

X, =NZ*—R* =4100* —50* =86,5 Om,

L= X, = X, = 86,5 =0,275 I'n.
o 2nf 314

[Tonyuennsie 3HaueHust R ¥ L MOTYT OTIIMYAThCA OT UX JEUCTBUTEIIBHBIX
3HAUYEHUM 10 HECKOJIbKUM IPUYMHAM: 1) Mpu pacueTax MPUHATO, YTO aKTHB-
HOE€ COIPOTUBJICHHE KATYIIKUA R (T.€. HA IEPEMEHHOM TOKE) paBHO €€ OMUYe-
CKOMY CONPOTHUBJICHUIO (T.€. HA MTOCTOSTHHOM TOKE); 2) MPEIOoJIaraeTcs, 4Yro
¢bopMa KpUBBIX MEPEMEHHOTO TOKA W MEPEMEHHOIO HAIPSHKCHUS CHHYCOU-
JanbHa; 3) BO3MOXHA METOJWYECKAs IMOrPEUIHOCTh, 3aBUCAIIAS OT CXEMBbI
BKJIFOUEHUS] TIPUOOPOB M MX BHYTPEHHETO COINPOTUBJICHMS; 4) BO3MOYKHA TI0-
TPEITHOCTh U3MEPEHUSL.
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4. 3AJIAHUS J1J11 KOHTPOJIbLHOM PABOThI

3amaua 1. B cumMerpuuHyto Tpex@a3Hyro CeTh BKIIOYEHBI JIBa BATT-
MeTpa, mokazaHus KOTopeix 95 u 385 Br. Omnpenenuts ko3)PUIHEHT
MOIIIHOCTU. HauepTuTh cxemy BKITIOUEHHUS MPUOOPOB.

3amaua 2. [Tokazanus amnepmerpa 20 A, BonbTMmerpa 120 B, Bart-
Metpa 1500 BT, wactoromepa 50 ['u. OnpenenuTs akTUBHOE COMPOTHUBIIC-
HUE U UHIYKTUBHOCTb KaTyIIKU. HauepTuTh cxeMy BKIIIOUEHHS TPUOOPOB.

3agaua 3. Kakum o0pa3oM M3 MarHMTO3JIEKTPUYECKOTO BOJBTMETpA
Ha 2,5 B ¢ no06aBouHbIM comnpoTuBieHrueM 245 OM U CONPOTHUBJICHUEM
pamku 5 OM MOxHO caenath ammepmeTp Ha 1,5 A? CoctaButh U 3apuco-
BaTh CXEMbI 000HX TTPHOOPOB.

3amaua 4. B uens nepeMeHHOro TOKa BKJIKOYEH BATTMETp HA 5 A u
HanpspkeaueM 300 B co mikanoi Ha 150 nenenuit yepes TpancpopmaTopbl
toka 200/5 u Hanpspkenus 6 000/100. Onpeaenuts MOTPEOIIEMYIO MOIII-
HOCTb, €CJIM IOKa3aHus BarTMmeTpa 53 nenenus. Hauepturs cxemy usme-
PUTEINBHOU LIETIN.

3anaua 5. Uto sBasercs oO0bekToM cTanmaptuizaunuu? IlpuBeaute
npumep.

3amaya 6. Ha snekTpocTaHIIMM yCTAHOBJICHBI CYETYMKU AKTHUBHOU U
PEaKTUBHOM dHEpruu. 3a rojl padboThl MOKa3aHUS CUCTUYNKOB YBEIUUUIUCH
coorsercTBeHHO Ha 110-10° 1 70-10° kBr4. Onpenenuts CpeaHEr0q0BOM
KO2(PUITMEHT MOIITHOCTH.

3apaua 7. ConpoTuBIIEHHE U3O0JISIIIMU TPUOOPa U3MEPEHO C MTOMOIIIBIO
BOJBTMETpa ¢ comporuBieHneM 50 kOwm. Omnpenenuts CONPOTUBIICHUE
W30JISILAN, €CIIA HanpsihkeHne cetu 220 B, moka3zaHust BOIBTMETpPA MPH TO-
CIEOBATEIBHOM €TI0 BKIIFOUCHUU C CONMPOTUBICHUEM n3oisanuu — 20 B.

3apaua 8. KakoBa makcumanibHasi AOMycTUMast aOCOMIOTHAS TOTPEIl-
HOCTBb aMIiepmeTpa kiacca 0,5u1a [, =5 A?

3agaua 9. Cuerunk akTrBHOW SHeprun Ha HanpspkeHne 100 B u Tok 5 A,
MOJIKITFOYEHHBIA K CETH Yepe3 u3MepuTelibHbie Tpanchopmatopsl Toka 5S0/5 u
Hanpspkeauss 6 000/100, B Hagasne mecsma umen mokazanus 1 234 kBry, a B
KoHlle — 1 478 kBT-u. Onpeaenurs 3HEPrui0, U3PacXoI0BaHHYIO 33 MECSII.
Haueptuth cxemy BKJIFOYEHHS TAHHOTO CUETUHUKA.

3amaya 10. [lepeuncnuts HOpMaTUBHBIE JTOKYMEHTHI IO CTaHIAPTHU-
3alMM (CTaHIapThl, MPAaBUIIA U T.1.).
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3agaua 11. KakoBa makcumalibHasi JAONMyCTUMas aOCOJIIOTHAs IO-
TPEIIHOCTh BJIEKTPOJUHAMMUYECKOr0 BarTMmeTpa kiacca 1,0 [, =5 A n

U, =300 B?

3agaua 12. CyeTyuKk aKTMBHOM SHEPTHMM B Hadaje Mecsla Mmoka3al
6 852, a B koHIIEe — 9 156 KBT'4, cueTUMK pEaKTUBHOW SHEPTUM, COOTBET-
ctBeHHO, — 9 725 u 1 123 kBAp. Onpeaenuts cpeaHeMecssdynbiii ko3¢ du-
IIMCHT MOIITHOCTH.

3anaya 13. Amnepmerp ¢ BHyTpeHHUM conpoTtuBiieHueM 0,8 Om u mpe-
JIETIOM M3MEpPEHUN S5 A BKIIIOYEH C mryHTOoM comnpotusiieHueM 0,020 Om. On-
PEIEINUTH TOK B LIETH, €CIIN AMIIEPMETP MOKA3bIBacT 2,2 A.

3anaua 14. AkTHBHAs MOIIHOCTH TpexX(a3HOW CUMMETPUYHON Ha-
TPY3KH, U3MepeHHas Tpex@a3HbIM BaTTMeTpoMm, paBHa 2 200 Bt. Jlunei-
Hoe Hampspkenue 220 B, dasusbiit Tok 10 A. Eciau Ty e MOITHOCTh U3Me-
pUTH IBYMsI OAHO(A3HBIMU BaTTMETpaMu (CXeMa ABYX BaTTMETPOB), TO
YTO MOKAXET KaXKAbI BATTMETP?

3agaya 15. Ha noctmkeHne Kakux 1eJIed HalpaBiieHa CTaHIapTA3aLns?

3amauva 16. /{15 u3MepeHus: SHEPrUU ObUIM HAWJICHBI: HANPSKEHHUE C
HOrPeIIHOCThI0 Y, =1% , compoTuBieHHe ¢ morpemHocTo v, =1,5%,

Bpems ¢ norpemHocteio Y, =0,5¢. Onpenenurs OTHOCUTEIBHYIO IIO-
I'PELIHOCTh U3MEPEHHUSI.

3agaya 17. OnpenenuTs aKTUBHYIO U IOJIHYIO MOIIHOCTH Tpexdas-
HOI CEeTH, €ClIM U3MEPEHHE MPOBOJUTCI METOJOM JBYX BAaTTMETPOB, pac-
CUMTAHHBIX Ha W3MepeHne MomHocTH 10 300 Bt co mkanon Ha 50 nene-
HUM, BKIIIOYEHHBIX 4Yepe3 TpaHCPOpMATOphl TOKA 25/5 U HaNpsKEeHUs
500/100. Barrmetps! nokaseiBatoT 100 u 130 nenennii. Haueptuts cxemy
BKJTIOUCHHS TIPHOOPOB.

3agauya 18. NmeroTcst amnepMeTpbl ¢ HOMUHAJIBHBIMHA TOKaMH 2, 3
u 5 A u knaccamu touynoctu 0,5; 0,2; 0,1. Kakoit mpubop u nmouemy
cienyeT BhIOpaTh, €CJIU HEOOXOIUMO U3MEPUTHh TOK 2 A ¢ HamOoJbIIeh
TOYHOCTBIO?

3agaya 19.1lo nokazanusm ammnepmerpa [ = 10 A, BombTMETpa
U= 120 B u Bart™metpa P = 2,0 kBT onpenenuts akTUBHOE CONMPOTHUBIIE-
HUE U MHAYKTUBHOCTh Karymku. Yacrora Toka f = 50 I'u. Haueptuts cxe-
MY BKJIFOUEHHS TPUOOPOB.

3agaua 20. KakoBbl OCHOBHBIC IPUHIIUITIBI CTAaHAAPTU3AIIUM ?
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3amaua 21. B tpexdazHoii 1ieny ¢ HOMUHAIBHBIM JIMHEWHBIM HaIpsi-
xenuem 380 B m3mepensr: U, =350 B; U,. =360 B; U, =380 B. Ka-

KM€ TMOKA3aTEId KA4YEeCTBA AJIEKTPOIHEPTUU MOXKHO ONPENCIUTh MO ITUM
NaHHBIM? BEIUUCINTE DTU IIOKAa3aTEeNN.

3anaua 22. [Ipenen usMepeHni 3JIEKTPOCTATUUECKOTO BOJIBTMETPA
2 kB. Ero Heob6xoaumo pacmuputh g0 10 kB. KakoBa nomkHa OBITH
€MKOCTh J100aBOYHOTO KOHJAEHCATOpa, €CIM €MKOCTh BOJbTMETpa

2:10° MxD?

3agaua 23. Mwumamnepmetp paccuntad Ha Tok 100 MA u nmeer uyB-
CTBUTENHHOCTH 110 TOKY 0,1 nen/mMA. OnpeaenuTs Ynucio JeICHUHN Kb, 11e-
HY JEJIEHUS U TOK, €CIIM CTPEJIKA OTKIIOHWIIACh Ha 70 IETIeHMI.

3agaua 24. [IpuBenure cxemy U3MEPEHHSI CONPOTUBIICHUS 3a3eMJIC-
HUS METOJIOM aMIlepMeTpa U BOJIbTMETpa. [IpuOopsl KakKuX CHCTEM MOKHO
MPUMEHSTH JJIS1 3TOM LEIU U ToYeMy?

3anaua 25. KakoBbl OCHOBHBIC (DYHKIIMHM CTaHIApTHU3AIUN?

3agaua 26. Amnepmerp corporusiieHreM 0,02 OM 1 BOJIBTMETP COIPO-
tuBiieHneM 200 OM TPUMEHSIOTCS ISl U3MEPEHUSI COMPOTHUBJICHUS SIKOPS
anektpoasurarens. llpu wsmepennn npuOopbl nokazamu: [ = 45 A u
U=2,0B. Onpenennts OTHOCHTEIBHYIO NOTPEMIHOCTh u3MepeHus. Hauep-
TUTh CXEMY BKIIFOUEHUS] PUOOPOB.

3agaya 27. BarrMeTp, BOIBTMETP U aMIIEpPMETP, BKIFOYECHHBIE B OJTHO-
dasnyto 1enb, gamu nmokazanus: P = 200 Br, U =380 B, /= 1,3 A. Onpene-
JUTh BEJMYMHY Pa3HOCTU (a3 MEXITy TOKOM U HampsbkeHueM. HadepTuthb
CXeMY BKJIFOYEHHSI PUOOPOB.

3amaya 28. K amnepmeTpy Ha HOMHHAQJIBHBIM TOK 5 A, CONPOTHUBIIE-
Huem 0,10 Om nogxmroyeH myHT comnpotuiieHneM 0,010 Om. Kakos
BEPXHUH Ipe/iesl U3BMEPEHHUI aMIIepMETpa ¢ LIyHTOM?

3agaua 29.Onpenenute mpenen MW3MEPEHUHM W YyBCTBUTEIBHOCTH
BOJIbTMETpaA co IKanoi Ha 150 nenenuii u nenou nenenus 0,3 B/men.

3agaua 30. Yto Takoe kauecTBO 00beKTa (TOBapa wim ycuyr)? [puseau-
Te npumMepbl. KakoBbl 0COOEHHOCTH 3JIEKTPOIHEPTHH Kak ToBapa?

3apaua 31. [Ipu u3MepeHUM MOUIHOCTH B IEMU MOCTOSHHOIO TOKa
BosibT™MeTp Ha U, =300 B kmacca tounoctu 1,5 m amnepmerp Ha [, =5 A

k1acca TouHoctu 1,0 coorBercTBeHHo nokazanu: U =215 B; /=3 A. B
KaKUX TIpejieiaX MOXKET ObITh M3MEpPEHHas MOIIHOCTh M KaKoBa OTHOCH-
TeJIbHAs TOTPEIIHOCTh U3MEPEHUS?
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3angaua 32. [lokazanus BarT™MeTpa kinacc TouyHOCTH (0,2 HA HOMUHAIb-
Hyt0 MOmHOCTh 300 Bt — 65 neneHuil mikaibl, BCETO IIKAJIA HWMEET
150 nenenuii. Haitu mipenesnibl, MEKIy KOTOPBIMHM 3aKJIIOYEHO JACHCTBU-
TEJIbHOE 3HAYECHUE U3MEPAEMON MOIIIHOCTH.

3agaua 33. Kakue TpeOGoBaHUS MPEABABIAIOTCS K KaueCTBY IpO-
TYKIUK?

3anaua 34. OnpenenuTb OTHOCUTEIBHYIO MOTPEIIHOCTH H3MEpeE-
HUs ToKa B 1,0 A ammepmMeTrpoM C HOMHMHAJIBHBIM TOKOM 5 A Kiacca
TOYHOCTH 2,0.

3amaya 35. ConpoTHBIICHHE MEIHOTO TEPMOPE3UCTOPa, U3MEPEHHOE C
MOMOIIBI0 MOCTa TIOCTOSIHHOTO TOKa, paBHO 121,3 OM. Onpenenuts Temriepa-
Typy Tepmopesuctopa, ecim npu 0 °C ero conporusneHue pasHo 100 Om.

3agaua 36. K BosibT™MeTpYy conpoTuBieHrueM § KOM MOJKIIOUYEHO J10-
0aBouHOe conporuBieHue R, =12 xOM; B 3TOM cilydyae OH U3MEpSET Ha-

npsbkenue 10 500 B. Kakoe HampspkeHHE MOXXHO M3MEPHUTH ATUM MPUOO-
pom 6e3 700aBOYHOTO COMPOTUBIICHHUS?

3agaya 37. MarauTosIeKTpUUeCKUi BOJBTMETP C IIPEACIIOM U3Mepe-
Huii 100 B umeer conmpotupienue R = 10 kOm. Hucino aeneHuil mIKajibl
n=100. Onpenenute LEHY IEICHUS BOJBTMETPA, €CIU €r0 BKIKOYUTH C
n006aBoYHBIM pe3uctopoM R, =30 kOm.

3anaua 38. Bartmerp Ha 5 A u 150 B co mkanoit Ha 150 nenenuit
BKJIIOUEH uepe3 Tpanc@opmaropsl Toka 100/5 u Hanpsioxenus 6 000/100
JJISL U3MEPEHUSI MOIITHOCTH NOTpeduTens. OnpeneuTh MOIHOCTb, €CJIU
BaTTMeTp mnokasbiBaer 120 nenenui. HadepTuTh cxeMy BKIIOYECHUS
npudOpPoOB.

3agaua 39. AmnepMerp co mKajlod Ha 5 A W CONPOTUBICHUEM
0,8 OM 3amryHTUpOBaH IJii U3MEPEHHUS ToKa OOJbINON BenuuuHbl. [lpu
u3mepennu Toka 70 A ctpenka npubdopa nokazana 2,8 A. Onpenenurs co-
MPOTUBJICHUE IIYHTA.

3agaua 40. Kakue uzMmepeHus NpoOU3BOIATCSA MPU CePTUPUKALNU
NPOIYyKIHNU?

3anaua 41. [llkana npudopa umeer 150 nenenunii. Knacc Tounoctu
0,1. KakoBa OTHOCHTEJIbHAsI MOTPEIIHOCTh, €CIM Mpuoop mokazand 90
neneHuii?
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3agaua 42. KakoBa OTHOCUTENbHAsI NOTPEIIHOCTh u3MepeHust I/C
reHepaTopa MpHU U3MEPEHUHN €€ BOJBTMETPOM C comnpoTuBiieHueM 20 kOm?
Brytpennee conporusnenue reaeparopa 0,125 Owm.

3agaua 43. OgHodazHplii BaTTMETpP, pacCUMTAHHBIA Ha HAMpPSHKEHUE
220 B u Tox 5 A, monkimroumin yepe3 tpanchopmarop toka 300/5 B Tpex-
¢dasHyro 1lenb ¢ CUMMETPUYHON Harpy3koil. OnpenesnuTs MOIIHOCTh TPEeX-
dazHoil Harpy3ku, ecinu BartMeTp nokasbiBaeT 300 Br. Haueptuth cxemy
BKITFOUCHUS H3MEPUTENBHBIX TTPHOOPOB.

3agaua 44. Temneparypa ropsiuero cmas tepmonapel 820 °C, a ee
cB000AHBIX KOHIIOB — 20 °C. OnpeaenuTs TeMnepaTypHbii KO3OPUIIUEHT
Marepuaiios, eciit JJ1C tepmonapsl paBHa 8 MB.

3amaua 45. Kakue nmapameTpsl T10TKHBI KOHTPOJIHPOBATHCA MPHU MPHU-
TOTOBJIEHUU KOPMOB JJIs )KMBOTHBIX JIJIsl 00€CTIEYeHHs] BBICOKOI'O KauecTBa
ATUX KOPMOB?

3agaua 46. [lo kaTymike, NpUCOEIUHEHHON K CETH MOCTOSTHHOTO TOKa
HanpsokenreM 110 B, npoxoaut Tok 1,8 A. Ecnu Ty e kaTyliky mojacoe-
JVHUTH K CETH MEPEMEHHOro Toka HampsbkenueM 220 B wacroroi 50 I'm,
TO MPOTEKAKIINN TOK paBeH 2,5 A. Onpenenuts WHIYKTUBHOCTh KATYIII-
KkU. [10SICHUTB, KaKk B TaHHOM CJIy4ae MOXHO OLEHUTh TOYHOCTb IMOJyYEH-
HOT'O pe3yJIbTaTa.

3amaua 47. OnpenenuTs HAUOOJBIITYI0 BO3MOXKHYIO OTHOCHTEIIBHYIO MO-
IPELIHOCTh U3MEPEHUS SJIEKTPHUUECKON SHEPTUM BaTTMETPOM HAa HOMUHAIBHYIO
mMotHocTh 300 Bt ximacca Tounoctu 1,0 3a Tpy MUHYTBL, U3MEPEHHBIE C TOYHO-
CTBIO 10 | cexyHapl, ecau BarT™MeTp nokasbieaet 100 Br.

3apaua 48. [ u3MepeHuss MOITHOCTH B TPEXIPOBOJHOM Tpexda3zHOM
LENU NPU PAaBHOMEPHOW HArpy3Ke YCTAaHOBJIEHBI JIBA OJIHO(A3HBIX BATTMETPA.
Onpenenuth K03(HOUITUEHT MOIITHOCTH YCTAHOBKH, €CIIM MMOKa3aHMs BaTTMET-
poB 380 u 210 Bt. Haueptuth cxeMy BKIIFOUEHHS TIPUOOPOB.

3agaua 49. Kakue Bbl 3HaeTe CpeACTBA U3MEPEHUN JJIsi KOHTPOJISI OC-
HOBHBIX MTAPAMETPOB CPEJIbl ’KUBOTHOBOIUECKUX TTOMEIIECHU?

3agaya 50. BeiOpars Kj1acc TOUHOCTH MWUIMAMIIEPMETPA C KOHEUHBIM
3HaYeHueM mKayibl 10 MA 11 u3mepenust Toka ot [ =2 MA 1o 1= 10 MA Tak,
YTOOBI OTHOCUTEJIbHAS MOTPEIIHOCTh U3MEPEHUS He TipeBbiaa 1%.
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