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IMEPE/IMOBA

MeroanyHi BKa3iBKM MICTATh OCHOBHI IIMTAHHS, BUXIAHI JaHl Ta
3a1a4i KOHTpossHOI pobotu (KP), a Takox pexoMeHaIlil MO0 BHBUCHHS
qucuuiulinn - «OCHOBH  METpOJIOTii Ta eNEeKTPUYHI BHUMIPIOBAHHS» Y
BIJINOBITHOCTI 10 HaBYanbHUX TaHiB OKP Gakanaspis.

KP cnpusie po3mmpeHHIO Ta 3akpilJIeHHIO TEOPETUYHHX 3HaHb 3
JUCUUIUTIHA TIPY BUPIIIEHHI KOHKPETHHX MPAaKTUYHUX 3aBIaHb, PO3BUBAE
HABUYKH BEJIEHHS CaMOCTIHHOI TBOpYOi poOOTH Ta mpodeciifHi SKOCTi.

VY nmonaTkax MOAaHO OCHOBHI XapaKTEPUCTHKH OOMOTKOBUX MIJIHOTO,
QIIOMIHIEBOTO Ta MaHTaHIHOBOI'O MPOBOJIB, & TAKOX 3pa3ok O(GOpPMIICHHS
TUTYJBHOI CTOPIHKH.

Hus  crymentiB  cmewianbHocTi 141  —  EnekTpoeHepreTuka,
ENEKTPOTEXHIKA Ta eIEKTPOMEXaHiKa 3a09HOI (POPMHU HABUYAHHSI.
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OCHOBHIi NNTAaHHA TUCHUIJIIHUA
«OcHOBHM MeTPOJOTiI Ta eJIeKTPUYHI BUMiPIOBaHHSA »

1. OCHOBHI MOHATTS Ta BU3HAYCHHS METPOJIOTII.

1.1. ITpenmer, MeTo 1, 3aCO0M 1 HAIIPSIMUA METPOJIOTI.

1.2. ®i3uyHa BETUYMHA - OCHOBHE ITOHSITTS METPOJIOTII.

1.3. OcHOBHE PiBHSIHHSI BUMIpPIOBaHHSI.

1.4. Knacuikaiiss BUMipIOBaHb.

2. 3aco0u BUMIpIOBAJIbHOI TEXHIKH.

2.1. BumiproBaJibHi PUCTPOI.

2.1.1. BigrBopenns isnyHmux BenmuyrH. Mipa.

2.1.2. BumiproBaiibHe TiepeTBOpEHHS (Di3UNYHOT BETHUYHHH.
2.1.3. Kommaparop. [TopiBHSIHHS (I3UYHUX BETUYNH.

2.1.4. MacmTabHe BUMIpIOBAJIbHE ITEPETBOPEHHSL.

2.1.5. Yucnouit BUMIpIOBAJILHUI [1EPETBOPIOBAY.

2.2. 3acobu BUMIpIOBaHHSI.

3. Meroau BUMIpIOBaHb.

3.1. IToxubku BuMiptoBanb. Knacudikaiiisi moxuOok BUMIpIOBaHHSI.
3.1.1. CucremMaTnuHi MOXUOKH 1 METOIN iX BUITYUICHHS.
3.1.2. BunmagkoBi mOXuOKH.

3.1.3. OmiHka BUNIAIKOBUX ITOXHOOK PSIMUX BUMIPIOBaHb.
3.1.4 Ominka BUTIAIKOBUX TTOXHOOK OMOCEPEAKOBAHNX BUMIPIOBAHb.
3.2. BracTuBOCTiI 3aC00iB BUMIPIOBaHb.

3.2.1. CTaTu4uHi METPOJIOTIUHI XapaKTePUCTHKH.

3.2.2. Iloxubkwm 3acobiB BUMiproBaHb. Kiiac TOYHOCTI.

3.3. IloBipka 3aco0iB BUMIPIOBaIBHOI TEXHIKH.

3.4. Jlep>kaBHa cucTeMa 3a0€31eUEHHS €THOCTI BUMIPIOBAHb.
4. EnextpoMexaHidyHi BUMIPIOBAIIbHI MTPHATIAIH.

4.1. MarHiToeneKkTpuyIHi IpUIaIu.

4.1.2. MarHiToeNeKTpUIHNH BUMIPIOBAIEHUH TTEPETBOPIOBAY.
4.1.3. MarHiToeneKTpruIHi aMIepMeTpH.

4.1.4. MarHiTOeNeKTpUYHI BOIETMETPH.

4.1.5. MarHiToelneKTpu4Hi TrallbBaHOMETPH.

4.1.6. MarHiTOGIIEKTPHUYHI OMMETPH.

4.1.7. BunpsiMHI TpHUIIa .

4.1.8. TepmoeneKTpUYHI PUIIAJTH.

4.2. EneKTpoMarHiTHI MpuItam.
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4.2.1. EnexTpoMartiTHuil BUMipioBaJbHUHN MEPETBOPIOBAY.
4.2.2. EnexTpoMartitHi aMIepMeTpH.
4.2.3. EnexTpoMartitHi BOJNbTMETPH.

4.3. EnekTponuHaMivHI MPHIIAIH.

4.3.1. EnextponuHaMiyHUN BUMIPIOBAJILHUN MIEPETBOPIOBAY.

4.3.2. AMniepMeTpy, BOIBTMETPH 1 BaTMETPH EIEKTPOAMHAMIYHOI
CHCTEMH.

4.3.3. ®depoarHaMivuHUI BUMIPIOBaJIbHUH ITEPETBOPIOBAY.

4.3.4. EnextpoMexaHivHi 4aCTOTOMIpH 1 pazomeTrpu.

4.4, EneKTpoCcTaTU4HI MPHUJIaIH.

4.4.1. TlpuHun Oii enekTpocTaTHYHUX MPHIIAJIIB.

4.4.2. TlepeBaru Ta HEJOMIKH €IEKTPOCTATHYHUX TPHIIAJIIB.

5. BumiproBaHHst eHeprii i MOTY>KHOCTI.

5.1. BumiproBaibHi TpanchopMaTopu 3MIHHOTO CTPYMY Ta HATIPYTH.

5.1.1. BumiproBaibHi Tpanchopmatopu ctpymy (BTC).

5.1.2. BumiproBaiibHi TpanchopmaTopu Hanpyru (BTH).

5.2. BumiproBaHHS MOTYXHOCTI.

5.2.1. BumiproBaHHS aKTHBHOI ITOTYXKHOCTI B Tpr(a3HUX KojIaxX.

5.2.2. Tpudasui BaTmMeTpH.

5.2.3. BumiproBaHHS peakKTUBHOI IIOTY>KHOCTI.

5.2.4. TloxuOk1  BUMIpPIOBaHHSA  IOTY)KHOCTi, SIKI  BHOCSATBHCS
BUMIPIOBAJILHUMH TPaHC(HOPMATOPAMH.

6. BuMiproBaHHS  €IEKTPHYHOI eHeprii  IHAYKUIHHUMHA
TYAITFHUKAMH.

7. EnextponHi, mUQPOBI Ta MIKPOIPOIECOPHI BHUMIPIOBAIBHI
HpUJIaIu.

7.1. EnekTpoHHI aHAJIOTOBI MPUIIa TH.

7.1.1. EnexTpoHHi BOIBTMETPH.

7.1.2. EneKTpoHHI 4aCTOTOMIpH.

7.1.3. EnextponHi (azomerpu.

7.2. BumiproBaHHSI MarHiTHUX BEIMYMH.

7.2.1. BumiproBallbHi IEpETBOPIOBAY] MAaTHITHUX BEJTMYMH.

7.2.2. InaykiiifiHi IepeTBoproBayi.

7.2.3. 'anpBaHOMATHITHI TTepEeTBOPIOBAYI.

7.2.4. I'anpBaHOMATHITOPEKOMOIHAIIIIHI TIEpEeTBOPIOBAYI.

7.2.5. ®epomMoaysAIliiiHI TEpETBOPIOBAYI.

7.2.6. SlnepHi nepeTBOprOBayi.
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7.3. BumiproBaHHs HeeeKTPUYHUX BETUYMH.

7.3.1. OcobauBOCTI BUMIpIOBaHHS HEEIEKTPUYHUX BEINYHH.

7.3.2. Y3aranpHeHa CTPYKTypHa cXeMa.

7.3.3. [NapameTpr4Hi BUMipIOBaJIbHI IEPETBOPIOBAYI.

7.3.4. Pe3ncTuBHI IIepeTBOPIOBaYi.

7.3.5. €MHICHI IepeTBOPIOBAYI.

7.3.6. [HIyKTUBHI epeTBOPIOBAYi.

7.4. Llndposi BUMIpIOBAIBHI PUIAIH.

7.4.1 KBaHTyBaHHS 1 JUCKpETH3AILis.

7.4.2. TloxuOku nupOBUX BUMIPIOBAILHUX MTPHIIAIIB.

7.4.3. Knacuikanis tnppoBrX BUMIpPIOBAILHUX MPHIIAIIB.

7.4.4. HUudposuit yacToToMip cepeaHix 3HaUCHb.

7.5. MikpoIporiecopHi BUMIpIOBallbHI CUCTEMH.

7.5.1. @yskmii, MmO BHUKOHYIOTHCS  MIKPOIPOIECOPAMHU
BHUMIPIOBAJIbHUX CUCTEMaX.

7.5.2. ApxiTeKTypa MIKpOIpPOIeCOPHOT CUCTEMHU.

7.5.3. TokpallleHHsI METPOJIOTIYHUX XapaKTEPUCTHK.

7.5.4. TlpotecopHi TOXUOKH BUMIPIOBAHb.
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3araiabHi BUMOTH J0 BUKOHAHHA KOHTPOJIBHO'I. pOﬁOTI/I

Koxnuit ctyneHT 3a0uHoi ¢opMH HaBYaHHS B MPOIECi BUBUCHHS
JMCIMIUTIHE BUKOHYE KOHTpoJibHY poboty (KP), sika oXoruitoe OCHOBHI
PO3ILIHM TUCITUILTIHY,

B npoueci sukonanns KP cTyneHT noBuHeH:

- PO3KPHUTHU OJJHE TECOPETUYHE MUTAHHS 3TiJHO 3 BapiaHTOM;

- pO3B’si3aTH TPH 3ajadi 3rijiHO 3 BapianToM, y KP HaBectn ymoBH,
BUXIJTHI JlaHi, PUCYHKH, SIKIIO BOHHM TMOTPiOHI, Ta BIAacHE TIOCIiIOBHE
PO3B’sI3aHHS KOYKHOI 3a]1a4i.

BapianTi iHIUBigyalbHMX 3aBlaHb I KOXXHOTO CTYyJEHTa
BU3HAYAIOTHCSA BUKIIAIAYEM.

KP Bukonyerbcs Ha apkymax ¢opmary A4. Tekct Moxke OyTH
BUKOHAHUH PYKONMUCHUM crocoOoM abo HaOpaHWil Ha KOMIT'IOTEpi Y
penakropi Word, mpudt 14nT, MbKpsaKoBHii iHTepBai 1,5; mosis BepXHE,
HIWKHE, 3miBa Ta 3mpaBa 1o 20 mM. Po3apykoana KP wmae Oyrtu
30porrypoBaHa 3;1iBOi CTOPOHH.

ITocmimoBHICTE PO3ALITIB:

- THTYJIbHA CTOPIHKA;

- 3aBmaHHA | , sIKE MICTHTH PO3TOPHYTY BIATIOBIIE HA TEOPECTUIHE

MIATaHHS 3TiJHO BapiaHTy;

- 3aBmaHHSA 2, fKe MICTHTHh BUXiJHI JdaHI 3TiAHO BapiaHTy 1

pO3B’I3aHHS,

- 3aBmaHHSA 3, sfKe MICTHTh BHUXIJHI JaHi 3TiIHO BapiaHty 1

pO3B’I3aHHS;

- 3apmaHHsA 4, sKe MICTHTh BHUXiJHI JaHi 3TiIHO BapiadTy i

pO3B’sI3aHHS;

- TIeperiK BUKOPUCTAHOI JTepaTypH.

I[Ipu Bukomamni KP crymeHT MoXe KOPHUCTYBAaTHUCS HE TLIBKH
JmiTepaTyporo, W0 PEKOMEHAOBaHa, aje 1 OyAb-KOI JOCTYIHOIO
HABYaJIbHOIO TA TEXHIYHOIO.



3aBnanuqa 1

JlaTi MOBHY PO3TrOPHYTY BIANOBIZb HA OJHE 13 3alMTaHb, HABEICHUX
HWOKYE, 3T1THO 1HIUBIAYyaTIbHOTO BapiaHTy, SIKUI BU3HAYAE BUKIIAIAY.

1. EnekTpoHHI BOJBTMETPH: aMIUTITYJHUH BOJBTMETP Ta BOJBTMETP
CepelHiX KBaJpaTHYHUX 3HAUCHb.

2. EneKTpoHHI 4acTOTOMIpH Ta (pa3oMeTpu. X MeTosu BUMipIOBaHHS.

3. MocToBi 3ac00M BUMIipIOBaHHSI.

4. KomrieHcalliiiHi 3aco0M BUMipIOBaHHSI.

5. BumiproBanus eNeKTPUYHOL eHeprii €JIEKTPOHHUMHU
JYUITBHUKAMH.
6. KBantyBanns 1 jmuckpermsamis.  [loxubku  1mdpoBux

BHMIPIOBaJIbHHUX TIPUIIAIIB.

7. Hudposuii hazomMeTp MUTTEBUX 3HAYECHD.

8. BumiproBasbHi epeTBOpIOBaydl MarHiTHUX BEIWYHH.

9. BumiproBaHHsI XapaKTepHCTHK IIOCTIHHMX MArHITHUX  IIOJIB
BeOEpPMETPOM.

10. CeHcopu cTpyMy 1 Hanpyru Ha ocHOBI ehekra Xoiwa.

11. OcobGnmuBOCTI BUMIPIOBAaHHS HECTIEKTPHYHUX BEITHMIHH

12. BumiproBaHHS CIIEKTPUIHOT eHeprii THAYKIITHAMEA
JTYAITFHUKAMH.

13. BuMiproBaHHS peaKTUBHOI IIOTY>KHOCTI B TPU(A3HUK KOJaX.

14. BumiptoBaHHSA aKTUBHOI MTOTY>KHOCTI B TpH(a3HUX KOJaX.

15. BumiptoBanbHi TpaHC(POPMATOPH 3MIHHOTO CTPYMY Ta HAIIPYTH.

16. MarsitoeaeKTpUYHi rajJbBaHOMETPH.

17. EnekrpocTaTudHi MIPHITAIIH.

18. EnexTpoMarHiTHi mpuiaim.

19. EnexrpoauHamivHi IpHUIIaIH.

20. MikporporiecopHUil BUMIpIOBad CTPYMy Ta HaIpyTH.

3apaanus 2

1. OGuncnuTy 1iHY TOMUIKK Ta TMOKa3 BatMmerpa, skmo U=600 B,
1=7,5A, xinbkicts oxinok 100, a crpinka npuagy Bkaszye Ha 30.

2. BusHaunT aOCONIOTHY 1 3Be/IeHy MTOXUOKH IpUiaay 3 Aiarma3oHoM
BumiptoBasb (0-10A Ta kmacom Tourocti 0,02.
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3. O0OuMcaUTH 1iHY MOAUIKU Ta TokKa3 BaTMmerpa, skimo U=300 B,
[=2,5A, xinbkicTb noxinok 150, a cTpinka npunaay Bkasye Ha 20.

4. BuzHaunTtu aOCONMIOTHY 1 3BeIeHy MOXUOKU MpUiIaLy 3 Aiana3oHoM
BuMiptoBaHb 0-5A ta kitacom TouHocTi 0,05.

5. O0uMcauTH 1iHY MOAUIKK Ta ToKa3 BaTMmerpa, skimo U=100 B,
[=5A, xinpkicTh moainok 150, a cTpiyika nmpuiiagy BKasye Ha 35.

6. BusHaunTy abCcomoTHY 1 3BeieHy MOXMOKU NMpHIIajy 3 Aiala3oHoM
BuMiptoBanb 0-2,5A ta xiacom Tounocti 0,1.

7. O0uMCAUTH LiHY MOAUIKK Ta ToKa3 BaTMmerpa, skimo U=150 B,
1=2,5A, kinbkicts ogisiok 100, a crpiika npuiiagy Bkasye Ha 40.

8. BusHaunTH aOCONOTHY 1 3Be/ieHy MOXUOKU MpUIIaLy 3 Jiarna3oHoM
BuMiptoBanb 0-30MA Ta KiIacom TouHOCTi 0,5.

9. O0uMcaUTH 1iHY MOAUIKK Ta ToKa3 BaTMmerpa, skimo U=500 B,
1=7,5A, xinbkicts ook 200, a cTpinka npuiaay Bkazye Ha 130.

10. BusHauutH aOCOMIOTHY 1 3BEIACHY IOXMOKH mpuWiaay 3
niarazonom BuMiproBab 0-150B Ta knmacom tounocri 1,0.

11. O6uucnuTy LiHY HOAUIKK Ta MOKa3 BarMerpa, skmo U=350 B,
[=2A, xinbkicTh noginiok 150, a cTpiyika npuiiagy Bkasye Ha S0.

12. BusHauutd aOCONIOTHY 1 3BEICHY IIOXHMOKH MpWiaay 3
nianmazoHoM BuMiproBanb 0-100B ta ximacom tounocti 0,2.

13. O6umncnutH I1iHy TOMUTKKA Ta TOKa3 BatMmerpa, skmo U=200 B,
I=5A, xinpKicTh moaiiok 250, a cTpinka npmiaxy Bkazye Ha 230.

14. BwusHaumtH aOCOMIOTHY 1 3BEIeHY IIOXMOKH TpHiaay 3
niamazoHoM BuMipioBanb 0-300B Ta xmacom Tognocti 0,1.

15. O6uucnuTy WiHY TOJIMKKA Ta TOKa3 BatMerpa, skmo U=100 B,
[=2,5A, xinpKicTh IOIINOK 75, a cTpiiKa mpuiamy Bka3ye Ha 30.

16. BusHaumte aOCONIOTHY 1 3BeleHY MOXHOKM mpwiagy 3
niamazonoMm BumiproBanb 0-300MB Ta ximacom TogrocTi 1,0.

17. OGuucnuTy WiHY MOAUTKA Ta TOKa3 BatMerpa, skmo U=400 B,
=7 A, xinbkicTs moainok 300, a cTpinka mpunamy Bkasye Ha 100.

18. BwusHaumtH aOCOMIOTHY 1 3BEIeHY IIOXMOKH TpHiIaay 3
niamazoHoMm BuMmiproBanb 0-600B Ta ximacom TogrocTi 2,0.

19. OGuucnuTy WiHY TOMIKA Ta TOKa3 BatMerpa, sikmo U=300 B,
I=5A, xinekicTs noginok 200, a crpinka npunany Bkasye Ha 80.

20. BusHaunTH aOCONIOTHY 1 3BelleHy TIOXHOKM TMpHiIagy 3
niamazoHoM BumiptoBasb 0-10 kBT ta kmacom tounocri 1,0.
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3aBaaHusa 3

1. OGUUCIINTH aKTUBHY MOTYXHICTB, SKIIO € TIOKa3H JIBOX BaTMETPIB
20 moamimok i 35 momimok. Ilapamerpu mnepmioro Batmerpa: U=300B,
1=2,5A, N=100 noninok. ITapamerpu npyroro Barmerpa: U=150B, [=2,5A,
N=150 moninoxk.

2. OOYHMCIHTH pEeaKTUBHY TOTY)XHICTh, SKIIO € IIOKa3W JBOX
BarmetpiB 30 moxainok 1 55 mominok. [lapamerpu mepiioro BaTMeTrpa:
U=600B, I=5A, N=200 nozinok. [Tapamerpu npyroro satmerpa: U=300B,
I=5A, N=100 mozinoxk.

3. O0UMCIUTH aKTUBHY MOTYXHICTh, SIKIIO € TIOKa3W JTBOX BaTMETPIiB
40 moxinok 1 65 moxinok. IMapamerpu nepmoro Barmerpa: U=100B, [=5A,
N=100 noxinok. [Tapamerpu mpyroro Batmerpa: U=300B, [=2,5A, N=150
IIOJIIJIOK.

4. OO6uncnUTH AaKTHBHY TOTYXHICTh, SKIIO € TIOKa3H TPHOX
BarMeTpiB 30 mominok, 25mozauiok 1 55 mominok. [lapamerpu mepimoro
Barmerpa: U=300B, [=5A, N=100 noinok.

5. OO0UYMCIUTH pPEaKTUBHY IMOTY)KHICTh, SKIIO € TIOKa3W TPhOX
BatMmerpiB 40 mominok, 35momimok i 50 momimok. Ilapamerpu meprioro
BatMmerpa: U=600B, I=5A, N=150 moxinok. [Tapamerpu npyroro BaTMerpa:
U=300B, 1=2,5A, N=300 mominok. Ilapamerpm Tperroro BaTMeTpa:
U=300B, I=5A, N=150 mojii10K.

6. OOYMCIUTH aKTWBHY IIOTY)KHICTh, SAKIIO € TIOKa3H TPbOX
BatMmeTpiB 30 mominok, 25momiiok i 55 momimok. [Tapamerpm meproro
Barmetpa: U=300B, I=5A, N=100 nozinok. [lapamerpu gpyroro Batmerpa:
U=300B, I=5A, N=100 mogimoxk. ITapamerpu Tperboro Batmerpa: U=150B,
I=5A, N=150 nozaioxk.

7. OOumcnuTH TOXMOKY BHUMIPIOBAHHS pPEAKTUBHOI TOTYXKHOCTI
METOJIOM OJIHOrO BAaTMETpa, SIKIIO MMapamMeTpud IbOr0 BaTMETpa: Kiac
touHocrti 0,5, U=300B, I=10A, N=150 moaijok, cTpilika BaTMETpa BKa3ye
Ha 15 moxinok.

8. OO4YMCIHTH pPEaKTHBHY TMOTYXHICTh, SKIIO € TIOKa3W TPhOX
BarmeTpiB 30 moxinok, 25moxminok i 55 momimok. [lapamerpum meproro
Batmerpa: U=300B, I=5A, N=100 noxinok. [lapamerpu npyroro Batmerpa:
U=300B, I=5A, N=100 noginok. Ilapamerpu tpersoro Barmerpa: U=150B,
I=5A, N=150 noaioxk.
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9. OOuucnuTH MOXUOKY BHUMIPIOBaHHS PEAKTHBHOI MOTYKHOCTI
METOIOM OJHOTO BaTMETpa, SIKIIO MapamMeTpu IbOro BaTMETpa: Kiac
tounocti 0,02, U=100B, I=5A, N=100 moainok, cTpijika BaTMETpa BKa3ye
Ha 35 moAiIoK.

10. OOumcnuTH TOXHMOKY BHMIPIOBaHHS AKTHUBHOI MMOTYXHOCTI
METO/IOM OJHOTO BaTMETpa, SIKIIO IMapaMeTpu LbOr0 BaTMETpa: Kiac
tounocti 0,5, U=600B, I=10A, N=100 nojinok, cTpijika BaTMETpa BKa3ye
Ha 20 moAiIoK.

11. OOumcnuTH TOXMOKY BHMIPIOBAHHS AKTHUBHOI MOTYXHOCTI
METO/IOM OJIHOrO BaTMETpa, SIKIIO IMapaMeTpu I[bOr0 BaTMETpa: Kiac
tounocti 0,2, U=300B, [=10A, N=150 noaijnok, cTpijika BATMETpa BKa3ye
Ha 25 TOALIOK.

12. OOuucIuTH peakTUBHY TOTYXHICTh, SIKIIO € TIOKa3d JIBOX
BarMeTpiB 40 mozainok 1 65 momiiok. I[lapamerpu mepiioro BaTMeTrpa:
U=100B, I=5A, N=100 noxinok. [Tapamerpu npyroro satmerpa: U=300B,
1=2,5A, N=150 moxiioxk.

13. O0YHMCIUTH pPEaKTHBHY TOTYXHICTh, SIKIIO € IOKa3W TPhOX
BarMeTpiB 30 mominok, 25moaiiok 1 55 moxinok. [lapamerpu mepimoro
BatMmerpa: U=300B, I=5A, N=100 moxinok. [Tapamerpu npyroro BaTMerpa:
U=300B, I=5A, N=100 mozinok. ITapamerpu Tperboro Batmerpa: U=150B,
I=5A, N=150 noaiioxk.

14. OOYHMCIUTH aKTHUBHY TMOTYXKHICTh, SKIIIO € TIOKa3W JIBOX
BatMmerpiB 40 momimok i 65 mominmok. Ilapamerpum meprmoro BaTMeTpa:
U=100B, I=5A, N=100 nozxinok. Ilapamerpu apyroro Barmerpa: U=300B,
1=2,5A, N=150 nomijioxk.

15. OOumcnuTe aKTHBHY TMOTY)XHICTh, SKIIO € IIOKa3h TPbOX
BatMmeTpiB 40 mominok, 35momimok i 50 momimok. Ilapamerpu mepiioro
Barmerpa: U=600B, I=10A, N=150 mnogmimok. Ilapamerpm npyroro
Barmerpa: U=600B, I[=2,5A, N=150 momimok. Ilapamerpm Ttperboro
Barmetpa: U=300B, I=10A, N=150 moxirox.

16. OOUHCINTH pEaKTHBHY IOTYXXHICTh, SKIIO € TIOKAa3W TPhOX
BarmeTpiB 40 moxinok, 35 mominok i 50 moxmimok. [lapamerpu meprioro
Batmerpa: U=600B, [=5A, N=150 nozinok. [lapamerpu npyroro Batmerpa:
U=300B, I[=2,5A, N=300 mnoxutok. Ilapamerpum Ttpersoro BaTMeTpa:
U=300B, I=5A, N=150 noaiiox.
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17. OOYUCTUTA AaKTHBHY MOTY)XHICTh, SKIIO € TIOKa3d TPhOX
BarMeTpiB 40 moxinok, 35moxaimok i 50 mominok. [lapamerpu mepimoro
BarMetpa: U=600B, I=5A, N=150 nozinok. [lapamerpu npyroro BaTMerpa:
U=300B, I[=2,5A, N=300 mnomuiok. I[lapamerpu TpeTHOro BaTMETpA:
U=300B, I=5A, N=150 nomizox

18. OOumcnuTH TOXHOKY BHMIPIOBaHHSI AaKTHBHOI ITOTY>KHOCTI
METO/IOM OJHOTO BaTMETpa, SIKIIO IMapaMeTpu LbOr0 BaTMETpa: Kiac
tounocti 0,5, U=300B, [=5A, N=100 nozisnok, CTpijika BaTMETpa BKa3ye Ha
30 moxinok.

19. OOumcauTH TOXMOKY BHUMIPIOBaHHS PEAKTHBHOI MOTY)KHOCTI
METO/IOM OJJHOTO BaTMETpa, SIKIIO IMapamMeTph IbOro BaTMETpa: Kiac
tounocti 1,0, U=600B, [=5A, N=100 nofiyiok, CTpijika BaTMETpa BKa3ye Ha
45 noainok.

20. OOumcnauTH TOXHOKY BHMIPIOBAHHS aKTHUBHOI IOTYXKHOCTI
METOJIOM OJIHOTO BaTMETpa, SIKIIO IapaMeTpu IbOr0 BaTMETpa: Kiac
tounocti 0,05, U=300B, I=10A, N=100 noziiok, cCTpijka BaTMeTpa BKa3ye
Ha 40 nofiIoK.

3aBpnanuq 4

1. Po3mipu paMku MeXaHI3My MarHiTOCIEKTPHIHOTO MUTIBOIBTMETPA
Ha 75 MB mo3HadeHi Ha pucyHKky 3.1. Busnaure xoedilfieHT 3acrokoeHHs P

1 4YacC 3aCIIOKO€HH: ty pyxomo1

JaCTHHU MeXaHi3My, SKIIO
IHAYKIS Y TOBITPIHOMY 3a30pi
B=0145Tn , 4yucio BUTKIB paMK{

®» =135, MmomeHT iHepuii pyxomoi

YaCTUHH J=0,87-10" kr-m?,

MATOMANA TPOTHIIIOYAA MOMEHT
Pucynox 3.1 — Kapkac pamku

= . _7 . . .
W =65-10"H -m/ pan, noxnbka MEXaH13MY MAar"iTOCICKTPUYHOI' O
YCTaHOBKH V= 0,02 , HUATOMHUMN MiHiBOHBTMeTpa

eNEeKTPUYHUN  OIip  Marepiany

kapkaca p=0,030m- MM /M , AKTHBHA TIJIOIA OOMOTKH PaMKH S = 3,2cm? ,
noBHUH omip xona pamku R, =R, +R,, =50M. Po3mipu kapkaca pamku:
mmpuHa ¢ =4mM , ToBuHa G =0,2MM , cepeaniit mepumerp | =76 mm .



14

2. MexaHi3M MAarHiTOCICKTPUYHOTO CTPLIKOBOIO TallbBAHOMETpa
XapaKTePU3yEThCsl TAKMMH KOHCTPYKTUBHHMH TapaMeTpaMH: IHIYKIS Y
3a3opi mocriiHoro Marnita B=0,25Tn, akTuBHa IUIOIA paMKH

s=1,66 CMZ, MUTOMUN TNPOTUAIF0OUNHA MoMmeHT W = 55107 H-m/pam,
yucio BUTKIB o =1500,5, cepemnns nosxkuHa BuTKa pamku |=54cm,
niametp nposoaa Mapku [TEJI 0,03 MM, MOMEHT iHepIii pyXoMoi YaCTHHH
\]=0,45-1077K1“-M2, KyT MOBHOrO BigxwieHHsS o, =13°, mo BiAmosinae
BIIXMJICHHIO 32 11Kaji00 20 moaiiok. BusHaunTu 4yTiaMBICTh MEXaHI3MYy 3a
ctpymoM S, B pam/A, mop/A, rpan/A; cTpyM NMOBHOro BinxuieHHS |y ;

KpuTnyHUAK omip R nocriiiny 3a Hampyroro C; mepiog BIacHUX

Kp ?
KOJIUBaHb PYXOMOI YaCTUHU .

3. OmiHiTh  aMIUITYAy  KOJWBaHb  CTPUIKM  MeXaHi3Mmy
MAarHITOCIEKTPUYHOTO MiliaMIepMerpa ¢ Mexer BuMmiptoBaHHs 30 MA,
mKkana sikoro Mae 150 mominok (o, =150xen ), mpu mporyckaHHi depes
foro 0OMOTKY 3MiHHOro ctpymy uyactrororo f =500, ammiiryanHe
3Ha4yeHHs skoro jnopiBHioe | =30MA . Bimomo, mo MoMeHT iHepiii

2

PYXOMOI YacTHHH MexaHi3My nopiBrioe J=4,48-10"" kr-m?, a muromuii

nporuirounit Moment W = 203-107 H-m/ pax .

4, CTpyM TIOBHOTO BiTXHJICHHS Y paMili BAMIPIOBAJILHOTO MEXaHI3MY
MUTiBONbTMETpa (pUCYHOK 3.2), MO Mae MEXy BHUMIpIoBaHHsA 15 MB,
nopiBaioe |, =012MA . Busnaure omip myntiB R, i R, mma mex
BuMiproBanHg 5 i 0,15 MA, SKIO OIp KoJa PaMKH BHUMIpPIOBAJILHOTO
mexanismy R, =1250m .

= SmA  15mA
(15 mE)

Pucynok 3.2 - BumiproBanbHMIA MEXaHI3M MiJTIBOIBTMETPA
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5. BuzHaute MOXIMBI MeXi MEPBUHHOTO CTPYyMY, SIKIIO IMOKa3d y
HOPMaJIbHUX YMOBax aMmIiepMerpa kinacy 1,5, skuil BKIIOYeHUH y BTOPHHHY
0o0MOTKY TpaHchopMaTopa CTPyMy 3 HOMIHAJIBHUM KOe(illieHTOM
tpancdopmanii k. =100/5, nopieHroe |, =5A, a moxubka crpymy
TpaHncdopmaropa crpymy cknagae f; =—0,5%.

6. € MarHiTOCICKTPUYHMA MEXaHi3M 3 TaKUMH I[apaMeTPaMH:
MAarHiTHa iHAYKIis Y TOBITPSTHOMY 3a30pi nocTtiHoro maraita B =0,09Ti ,
o0epTalbHUI MOMEHT TIIpH CTpyMi MOBHOro BiaxwieHHs |, =5MA

nopiBHioe M =34,4-10"H-M, paMka BHKOHAHA 3 MIiJHOTO HPOBOIY
IMEB-1 piamerpom d=0,25MM, cepeaHs aKTHBHA IUIOMIA PaMKH

S =4,4CM2, noskuHa BuTka |=88mM . Busnaure uncio BUTKIB, MepeTHH
OOMOTKM;, BJIACHE CIIOKHUBAaHHS IIOTYXKHOCTI MEXaHi3My, TIOCTiHHI
MexaHi3My 3a CTPyMOM Ta HAmpyrom 3a yMoBH, mo mkana mae 100
MOJIINIOK; 3HAYEHHS ONMOpY JJO0ABOYHOrO pE3UCTOpa Ui OTPUMAHHS
BOJIbTMETPa 3 HOMiHaJIbHO Hanpyrow 30 B.

7. Busnauutu omip myHta R 1 omip pe3sucropa R; mns cxemu
MOCTIOBHOI TeMIlepaTypHOi KoMIeHcallii (pucyHok 3.3) aas OTpHMaHHs
Ha 0a3i MarHiTOeJIEKTPUIHOIO MeXaHi3My (BapiadT 6) amrepMerpa Ha 5 A 3
TEMIIEPaTypHOIO TOXHOKOI, sKka He mnepeBumye 1,5% mnpu 3MmiHi
Temmepatypu ooMotrku Ha +10°C. TemnepatypHi koedillieHTH MaTepialiB
ooMotkn pamku P, =4% na +10°C, cmipampaux mnpyxun B, =1%

+10°C.

1
o i -0
R -

7 7

Pucynok 3.3 - Cxema migKimt0oYeHHs IIyHTa

8. Pospaxyiite omip mryHTa Tak, mo0 Ha 0a3i MarHiTOEIEKTPUIHOTO
MexaHi3My 3ajmadi 2, BapiaHTa 6 3pOOMTH amIlepMETp 3 MEXelo
BHUMIpIOBaHHS 5A, 1 BU3HAUTe HOro TeMIlepaTypHy NMoxuOKy. Busnaure, 3
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SKHM OIOPOM HEOOXiHO TOCTaBUTH KOMIIEHCALIHHUI pe3ucTop s
3MEHILEHHS TEeMIIepaTypHOI MOXWOKM y 2 pasu 1 K mpu OpoMy Tpeda
3MIHUTH omip ImyHTa. TemmepaTypHumu 3miHamMu B 1 W 3HexTyBaTH.
TemnepatypHi koediuieHTn MartepianiB: oOMOTKH pamku [, =4% Ha

+10° C, cnipanpaux npyxuH B, =1% +10°C.
9. HeoOximno Bumipstu ctpym |=4A. € nBa ammepmerpa: OIuH

knacy Toynocti 0,5 Mae BepxHIO Mexy BuMiptoBaHHs 20 A, Apyruil kiacy
TOYHOCTI 1,5 Mae BepxHIO MeXy BHMiproBaHHA 5 A. Busnaute, y sikoro
MpHJIaly MEHIIE MeXa MPUITYCTUMOI OCHOBHOT BiTHOCHOI TOXMOKH 1 KU
MpHJIa]] Kpalie BUKOPUCTATH JIJIsl BUMIPIOBaHb BKa3aHOTO CTPYMY.

10. BonbeT™erpoM, sSIKUi Mae BEpXHIO Mexy BuUMiptoBaHHa 150 B i
CTPYM TIOBHOTO BiAXWIJIEHHsI [=3 MA, BUMIPIOETbCS TaJiHHS HANpPYrd Ha
pesucropax 3 R; =5xkOm i R, =10xkOM, sKi yBIMKHEHi MOCIiJIOBHO 3

mkepenom Hanpyru U=120 B, mo Mae HyJIbOBHI BHYTPIIIHIA OMip
(pucynok 3.4). Bu3HaumTH TOKa3W TpWIAAYy 1 BIAHOCHY METOAWYHY
noxuOKy BUMiproBaHHs Hanpyru. [1oxuOKkoro mpuiamry 3HeXTYBaTH.

11. V cxemy, sika 300pakeHa Ha PUCYHKY 3.5 sl BUMIPIOBaHHS
CTpyMy BMHKA€TBCS aMIlepMeTp Kiacy TOYHOCTI 1,5, AKkuil Mae BepXHIO
MeXy BHUMipoBaHHS | MKA 1 BHyTpimHid omip R, =73000m. Ilpu

U=15MB 1 R=10000 OM BH3HAQYMTH: BINHOCHY METOAWYHY ITOXHOKY
BHMIPIOBAaHHS CTPYMY MIKPOaMIIEPMETPOM; HaHOIIbIIY BiJHOCHY MOXUOKY
pe3yabTaTy BUMIPIOBaHHS CTPYMY MIKpOaMmIiepMeTpoM Kiacy 1,5 3 Mexero
BUMIpPIOBaHHS | MKA.

a A
L% &
R . T

<
o,
[~
- ——
x
Lo

R> © e 2l
4
8
Pucynok 3.4 — Cxema Pucynok 3.5 — Cxema

HiI[KJ'IIO‘IeHHH BOJIBTMETpPaA Hi,I[KJ'IIO‘leHHH aMIICpMETPY
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12. JInst BUMipIOBaHHS MOTYKHOCT1 IIOCTIHHOTO CTPYMY BUKOPUCTaHO
BaTMETP 3 BEPXHBOIO MEXKEI0 BUMIpIOBaHHS: 3a cTpymMoM | =1A, 3a
Hanpyroto U, =150B. Omnip mnocnigosHoro koma R, =0,20m, omip
napanenbHoro koima R, =50000m. 3a skowo cxemor (pucyHok 3.6)

HEOOXiIHO BKJIFOUUTH OOMOTKH BaTMETpa, MO0 MpU CTPyMi HaBaHTa>KEHHS
I=1 A i mampy3i na HaBanTaxxenHi U=100 B orpumatu HaiiMeHIIy
MOXIJIUBICTh BITHOCHY IMOXHOKY pe3yabTaTy BUMIpIOBaHHS MOTYXHOCTi?

* 7
X
u} |l vyl
O—
o)

Pucynok 3.6 — CxemMu MiKIFOUYEHHS BATMETPY

13. JIna pesucropa Ha pucyHKy 3.7, mo Mae omip R=10 Owm,
nocriiiny wacy t=10"c i |/r=2, BusmaumTH po3mipu r i 1, miamerp

nposona. HomiranpHa moTykHicTe P=25 MBT nipu npumycTuMii MiIsHOCT1
crpymy J=3A/mM.

AAAAAARARA

A AL

<—-ll-—4:-l

Pucynok 3.7 — 306pa>ﬁ.6HHﬂ pe3ucropy y po3pisi

14. BuwmiproBaJdbHHI MEXaHI3M MAarHITOENEKTPUYHOI CHCTEMHU
pospaxoBanuii Ha ctpyMm |, =15MA 1 manpyry U, =75MB i mae mkany

Ha o, =150mozinok . Bu3HaYMTH MOCTIHY BUMIpPIOBAJILHOIO MEXaHI3MY 32
crpymom C,, BenuYuHy omopy LiyHTa [, i moctiiiHy ammnepmerpa C|,

SKIIO [HMM IpUJIaJoM HeoOXimHO BuMmipsAtTH crpyMm |, ; BusHauuTH
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MOTYXHICTh, sIKA& CHOXXHMBA€ETbCS aMIIEPMETPOM TMPH HOMIHAIEHOMY
3Ha4YeHHi cTpyMmy 3 A.

15. € OGararomexeBuii ammnepmerp. [lpu KoediumieHTI HIyHTYyBaHHS
n=100 ammepMerp Mae MeXy BHMIpIOBaHHS 2,5 A, a majiHHS HAMPYrd Ha
HOro 3aTuckadax TMpH CTpymi TMoOBHOro BiaxwmienHs U, =75MB.

BusHaunti omip MIyHTIB i MeXi BUMIPIOBAaHHS NpWIaLy INPU TaKUX
koedimientax nryntyBanss: 200, 300, 1000, 2000, 3000, 4000 1 5000.

16. 3anumkoBa IHAYKTHBHICTH BHMIPIOBAILHOTO pe3uUcTOpa 3
OIOPOM, SIKMH BU3HAYEHO Ha MOCTIHHOMY cTpyMi 1 fopiBHIOE R, =1000M,

cknagae L=4-10°Tu. BusHaumth: NOCTiliHY 4Yacy KOTYNIKH T |

myHTyrouy emHicTh C, HeOOXifHy Ui KOMIIEHCAlii 3aJHMIIKOBOI
iHOyKTHBHOCTI mpu Hu3bkux dacrotax (f=50Tu); axrtuBHuit omip

kaTymku R i monpasky & omopy npu wactorax f =50, 1000i10000'y mpu

HasIBHOCTI a00 BIJICYTHOCTI IIYHTYHO4YOI EMHOCTI.

17. JIns eIeKTpOMAarHiTHOrO BOJIBTMETPA, KM Ma€e CTPyM ITOBHOI'O
BinxwieHHs 3 MA 1 BHyTpimHiHA omip 30 kOM, BH3HAUTE BEPXHIO MEXKY
BUMIPIOBAaHHA 1 JOJAaTKOBOTO PE3UCTOpa, SKAH HEOOXImHWH It
pO3IMHPEHHS BEPXHLOI MEeXi BuMiproBaHHs 10 600 B.

18. TexHiuyHHII aMmIepMETpP MArHITOCIEKTPHYHOI CHCTEMH 3
HOMIHAJEHUM cTpyMoM | =1A i yrcioM HOMiHaNIBHUX moauToK o, =100

Mae orudpoBadi momitkd Big 0 mo HOMiIHaNBHOTO 3Ha4YeHHS |, sKi

o
MPOCTaBJICHI Ha KOXHIA TII'ATi wacTwHi mkamu. [loBipka TEXHIYHOTO
amriepMeTpa 3IIMCHIOBaIach 3pa3KOBHM aMIIEPMETPOM Ti€l K CHCTEMH.
IIpu moBipIi BCTaHOBIEHI aOCONIOTHI MOXWUOKH TSI KOXKHOTO 3 II'SITH
onn(pPOBaHNX 3HAYCHH BUMIPIOBAHOI BEIMYWHH. 3HAYCHHS aOCOIIOTHUX
moxubok Al — -0,03; +0,05; +0,04; -0,08; -0,06. BusHauutu MnomnpaBKu
BHUMIpIOBAaHHS, BIHOCHI TMOXWOKH, MPHUBENEHI MOXHOKH, KJIac TOYHOCTI
MpHIATY.
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Jomatok A
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Honatok b
OcHOBHI XapaKTepucTHKH 00MOTKOBHX IIPOBOAIB

Tabmuus b.1 — lani migaoro npoBoxy mapku [TEB-1

Hiamerp, | Ileperun, Omip 1 M, | JoBxuna Ha | KinbKicTh BUTKIB
MM MM Owm/m 1 Om, M/OM Ha 1 cm2
0,02 0,000314 55,8 0,0179 -
0,03 0,000707 24,6 0,042 36600
0,09 0,00636 2,75 0,364 7350
0,10 0,00785 2,23 0,448 5600
0,12 0,0113 1,55 0,645 4170
0,14 0,0154 1,14 0,877 3200
0,16 0,0201 0,87 1,15 2540
0,18 0,0254 0,686 1,46 2060
0,20 0,0314 0,557 1,80 1640
0,23 0,0415 0,421 2,38 1280
0,25 0,0491 0,356 2,81 1100
0,27 0,0573 0,310 3,23 940
0,29 0,0661 0,265 3,77 825
0,31 0,0755 0,232 4,31 712

Tabmuis b.2 — [lani amrominieBoro npoBoay mapku [IEBA

Hiametp, | Ilepernn, Omip 1 m, JopxwuHa Ha | KiTBKICTH BUTKIB
MM MM 2 Om/m 1 Om, M/OM Ha 1 cm2
0,10 0,00785 3,57 0,281 3400
0,12 0,0113 2,48 0,404 2760
0,15 0,0177 1,58 0,635 1970

Tabmus b.3 — [lani manTraninoBoro nmposoxy Mapku [IEMC

Hiamerp, | Ileperun, Omip 1 M, | JloBxuHa Ha
MM MM 2 Om/m 1 Om, M/OMm
0,10 0,00785 54,8 0,0182
0,12 0,0113 38,2 0,0262
0,15 0,0177 24,3 0,0411




Tabnuus b.4 — AKTUBHUIT omip KOTYILIKY i MONpaBKa NpH Pi3HUX
3HAaYeHHS YaCTOTU

f, T 50 1000 10000
R’,Om 100+0,8-10° | 100+32-10° | 100+3,2-10™*
g, % 08-10°® 32-10° 32-10™
R,Om 100+1,6-10° | 100+6,3-10° | 100+6,3-10
£, % 1,6-1078 6,3-10°° 6,3-10*
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Jomnatox B

Io3acucremnui ogmHuLi, sIKi 1OMyIIEeHi 70 3acTOCYBaHHS HA PiBHi 3
onununsamu cucremu CI

Tabmunss B.1 — BiAmoBigHICTh TPEIACTABJICHHS IM03aCUCTEMHUX
OIMHUIIb, SKI JONYIIEHI JO 3acTOCyBaHHS Ha pIBHI 3 OJWHHUIAMHU
cucremu CI

O puoun
Honmsernn
Hassa % g
PO s ¢ g | Cnissiwmomanm Tprwvivea
i = | 3 ovnomssn C1
| X
» -~
1 2 3 4 S 6
X IR X8 min 1x8~60c¢ Henomyvermse
Yac* TO/IHHA ro h 1 roa = 3600 ¢ BHKOPHC TAKHA
J06a A d 14~ 24ron npedixcanm
TOHN T 1 17~ 1000 xr
HECHTHSP 1 Z 1 = 100 kr FHAMCHIA ATOMHOT
Mac yiHidixosana QMM MACH
ATOMMA 9 1 a0oMm BHIHAYMCHO
OIHHHIR - 1,66054-10°F CRCHCPHMEH TAILIO
MACH
06" e, . La=10s Jp ¢ CHCLIATRHONO
BeCes anp N I B ESTIE RN TTTT
MICTRICTR 107w
ACHHMETPA
: . CACKTPON- . |1eB~ 1602177 FAPIRER SACKTPON-
Encpris B e\ 19 BOJILTA BHIHAYCHO
BOJILT 107 Jlx
(4 4 ll.’pll\lc.' HITATLWHO
IpaIye 1" = (x'180) pan
17= (1607) -
TLrommmmh | xnwinna
(/10800) pan
L 33 - -
: — o » 17 = (160 )
ST (3 648000) pa
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Honatok I'
MHOKHHKY TA NMPUCTABKY ISl YTBOPEHHS KPATHHX i YaCTKOBUX OJMHHIIb

Tabmuus .1 — BianmoBiaHICTh NPEICTABJICHHS SK MHOXHUKIB Ta
MPUCTABOK JJIsl yTBOPEHHS KPATHUX 1 YACTKOBUX OJMHHUIIb

Hpucrasra
Moy S Homavennn
¥ kpaincnre Mismapo ne

1 2 3 4
1000000000000000000000000 - 10° florra 4] ¥
1000000000000000000000 = 10 eTTA 3 Z
1000000000000000000 = 10" exca E E
1000000000000000 = 10" neta 1 p
1000000000000 = 10" Tepa X f ;
1000000000 = 10” rra I' G
1000000 - 10* MeTa M M
1000 = 107 K10 X k
100 ~ 10° reKT0 [ h
10 - 10' JeKa 2 da
0,1~ 10" JAetm 1 d
0,01 - 10° CaHTH ¢ ¢
0,001 < 10" ML M m
0,000001 = 10 MIKPO MK "
0.000000001 = 107 HAHO H n
0,000000000001 =~ 107 KO u P
0,000000000000001 = 107" bemio & f
0,00000000000000001 ~ 10 aro a a
0,000..............001 =10~ WHTO m z
000, sicosssssosssasias 001 = 10" foxro it \




