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OCHOBHI BUMOTH 10 iITOTOBKH JIA00PATOPHUX POOIT

Meroanuni BKa31BKH, MpU3HAYCHI TUTSE CTYJICHTIB
eJIEKTPOTEXHIYHUX CHelialbHOCTE!, HaJaAyTh JOTIOMOTY CTyJeHTaMm
mig 4Yac TMIArOTOBKM ¥ BUKOHAHHS Ja0OpaTOpHHX poOIT i3
BUIIE3a3HAYCHUX JUCLUILIIH.

[lepen mouyatkoMm nabopaTopHOi POOOTH CTYACHTH MOBUHHI
BUKOHATH PO3PAaXyHKOBI 3aBlaHHS, MIATOTYBaTH TaOMMIN ISt
3aMMCyBaHHs PE3yJIbTaTiB BUMiIpIOBAHb.

O6csar  poboTH  poO3paxOBaHWW  HA  YOTUPU  TOJUHU
7a00paTOpHUX 3aHATh. 3a I 4Yac CTyIEHTH IOBHHHI 3i0paTh
TOCTIDKYBaHy cxemy, 3apikcyBaTH pe3ysIbTaTH SKCIEPUMEHTY 1 BCi
MaTepiaiy IOCIHIKEHHs Y3TOJIUTH 3 BUKIIaJaueM.

MeToro mpoBeIeHHS 1a00paTOPHUX POOIT €:

— 3aKpIMJIEHHS! OCHOBHUX TEOPETHUYHUX MOJI0XKEHb 1 BUCHOBKIB,;

— CTUMYJIIOBAHHS IMI3HABAILHOT aKTUBHOCTI CTY/ICHTIB;

— BUPOOJICHHS y CTYJICHTIB HABUYOK TUIAHYBAHHS 1 IPOBEICHHS
EKCIIEPUMEHTY;

— 00OpOOJICHHST ~ CTy/IGHTaMH  OJCp)KaHUX  JaHUX TS
(dbopMyITIOBaHHS BUCHOBKIB 32 pe3yJbTaTaMU JTOCII1IKEHb.

ITin dYac BHMKOHaHHS J1a0OpPaTOPHUX POOIT  CTYIEHTH
OJIEpP>KYIOTh 3HaHHS Ta HA0OYBAaIOTh YMIHb 13!

— pPO3paxyHKY BUMIpPIOBaJIbHUX NE€PETBOPIOBAYIB,;

— CKJIaJJaHHs CXeM 1 MiJ00py BUMIPIOBAJIbHUX MEPETBOPIOBAUiB
JI0 33JJaHUX BUMIPIOBAIbHUX MEXaHI3MiB.

— eKCIEPUMEHTAIBHOTO JIOCIIPKEHHSI CXEM BHMIpPIOBATbHUX
HepeTBOPIOBAYIB.



JlabopaTopna po6ora 5
«/locainkeHHs1 BUMiPpIOBAJILHUX NEPEeTBOPIOBAYiB»

Merta poOOTH - 03HAHOMUTHCS 3 METOJIUKOIO PO3IIUPEHHS MEX
BUMIPIOBaHHS TPWIQJIB MAarHiTOCAEKTPUYHOI CHUCTEMH, HaOyTH
MOYATKOBUX  MPAaKTHYHUX HAaBUYOK POOOTH 3  TpUIaJaMH,
BUKOPHUCTOBYBAaHHMH B JIAOOPATOPHiHA POOOTi.

IIpuaaau i maTepianm:
— OJOK XUBJIEHHS JTabopaTtopHuii B4-12;
— myabtuMerp UT39C (uudposuii tecrep);
— MarasuH oropis P33;
— 00MeXyBaJIbHUN 3MIHHUNA PE3UCTOD;
— Mikpoammnepmerp M906;
— IIaTa MoAUTFHUKA HAPYTH.

Teopernunnii MaTepiaua

Bumiprweanvni nepemeoprogaui. BumiproBansHuii
neperBoproBad (BII) — e BumiproBanbHMI TPHUCTPiH, 10 peamnizye
BUMIpPIOBAJIbHE NEPETBOPEHHS (PI3NUHOT BETUUUHH.

3anexxHo Bijg npusHaueHHs BIl  enekTpuuHMX BeNIWYMH
HNOJUISAIOTH Ha TaKi IPYIH:

— BII pony enekTpuuHOi BETWYMHU, HANPHUKIAA, CTPyMY B
Hanpyry abo Hanpyry B cTpyM. [lo 1i€i rpynu Hanexarts wyHmu ma
000amKo8i pe3ucmopu,

— macmrabHi B, mo peani3yioTs 3MiHY po3Mipy €IeKTPUUHOT
BETMYMHU B 3a7aHy KUIBKICTh paziB. lle noodineruxu wnanpyeu,
BUMIPIOBANbHI  mMpancopmamopu — cmpymy I Hanpyeu —ma
BUMIPIOBANbHI NIOCUNIOBAYI;



— BII poay crpymy, Hampukiaa, 3MIHHOTO CTPyMy B
noctiinuid. [lo miei rpynu Hanexarb BII cepednvosunpsmnenux,
CepeOHbOK8AOPAMUYHUX MA AMNIIMYOHUX 3HAYEHD.

Hooinbnuku nanpyeu. llomineruk Hanpyru (ITH) — me
MacIITaOHUIl BHUMIPIOBAJIIbHUN TEPETBOPIOBAY, MpPU3HAYEHUH IS
3MCHIIICHHS HANpyrd B 3a7aHy KUIBKICTh pa3iB. Y BHUMIPIOBAJIbHIN
TEXHIIll 3aCTOCOBYIOTh pe3ucmusHi, EMHicHi ma inoykmueri I1H.

Koedimient nominy K; Ha mocriitHomy cTpyMi aopiBHIOE
BigHomennio BxinHoi Ugy i Buximnoi Uy, mampyr a6o BximHoro
R, i Buxignoro R omopis.

Cxema Haiinpoctimoro pesuctuBHoro [IH 300paxkena Ha
pucynky 5.1 a), koedillieHT mMOmiTy SKOro, 3a yMOBH IO
HABAaHTAXXCHHS  MOJUIBHUKA  HECKIHYEHHO  BEJHMKE  (PEKUM
HEPOOOYOro X0.1y), JOPIBHIOE

U R Ry +R R
Kr[ _ s T'ex 1 2 — 1+ 1 ,
UBI/IX Ran R2 RZ

ne Ry + Ry = R, — sxinnnii omip ITH;
R, = R, — Buxinuuit omip ITH.

a) 6)
R1

Usx

r2 Usunx

Pucynox 5.1 — Cxemu nodinbHukie Hanpyau



Pe3ucTrBHI MOAITPHUKHE MOXYTh OYTH OJTHOTPaHUYHUMHU
(puc 5.1 a) Ta 6aratorpannynumu (puc 5.1 0, B)
BinHocHa moxuOka MmoAuTbHUKA JOPIBHIOE

Omu = Hin (5;21 - 5;22) ,

ne Og 10 — BinHocHi noxudku pesucropis R, TaR, 3ymoBieni

BIIXWJICHHSIM JIHCHUX 3HAYEHB iX OMOPIB BiJl HOMiHAJIBHUX.

Usx
. I —_— —‘-
CrpyM noninpHuKa " R,+R,
. . P=U .1=7U“— -
IToTyXHICTH pEe3UCTOPIB = " " R,+R,

Hlynmu. 3anexHo BiJ BEJIWYMHU CTPyMYy HOro BUMIPHUKHU
MalOTh HAa3By amIepMeTpH, MiTiaMIepMETpPH 1 MiKpoaMIepMeTpH,
aJie Ha MPaKTUL TOBOAUTHCSA MaTH CIpaBy 31 CTPyMaMH JI0 JI€CSATKIB
COTEHb 1 HaBITh TUCAY aMIIEPIB.

Jlnis BUMIpIOBaHHS TaKUX CTPYMiB HEOOX1THO POZLIMPUTH MEXKI1
BUMIpPIOBaHHS, 3 I[1€10 METOIO NapaieibHO MPHIaAy BMUKAIOTh LIIYHT.

IBM

Pucynox 5.2 — Cxema emuxanns wynma



TakuM 4YMHOM, YacTHMHAa BHUMIPIOBAHOTO CTPYMY IPOXOAUTH
yepes LIYHT, a 1HIlIa YaCTHHA — Yepe3 paMKy MeXaH13My Npujaay.

Koegiyienm wynmysanus K,u nokasye , 6 CKLIbKU pa3is
POSUUPIOEMBCA MENCA BUMIDIOBAHHAL:

I
BEM
ne, I — Bemmunna BHMIPIOBAHOT'O CTPYMY;
l,, — BEIMYMHA CTPyMYy, LIO HPOXOAMUTH YE€pe3 BUMIPIOBAIbHHUN
MEXaHI3M.
Ckopuctaemocst BiZoMUMHU (OpMyJIaMu Ui TapajelbHOro
3’€THAaHHS MTPOBITHUKIB!

IB_” = Ruy (5.2)
j’ll.[ RBM J
I'=1Iy+ gy, (5.3)

ne Iy 1 Ry, — Binmosinso crpym Ta omip mysTa.
3 piBHOCTI (1) MOXHa 3amucaTi

1=Ky, L,.

[ligcraBuBm oxepkaHe 3HadenHs [/ y pisaicts (5.3),
OJIEPIKUMO:

K-I,=1,+1,,
I, (K. —1)=1_,,

Iou 1
I, R,—1

3icTaBUBIIM OCTaHHIA BHpa3 110 3 piBHICTIO (5.2) MOXHa
3anucaru



= - (5.4)

Opnepxana ¢gopmyna € 6a30BOI0 ISl PO3paXyHKY IIYHTIB O
BUMIPHUKIB CTPyMY.

HlynTy 3a3BUYaii BUTOTOBJSIOTH 13 MaHTaHiHy, HIO0 Mae
BEIMKUI TUTOMHHM €JIEKTPUYHUN Omip 1 HU3BKY TeMIepaTypHy
3aJISKHICTH ONOPY, 11€ 3MEHIIYE JOAATKOBY MOXUOKY BUMIPIOBAHHSI.

BHyTpimHi mIyHTH BUTOTOBISIIOTH Ha cTtpymu 10 30 A, a
30BHIHI — 10 10 KA.

[ToxnOKka BHYTPIIHBOT'O IITYHTA BXOAUTH IO OCHOBHO1
MOXUOKHU IpUjIaay, a 30BHIIIHI IIYHTH MalOTh CBiil K1ac mouHocmi,
skt BuOuparots i3 psay 0,02; 0,05; 0,1; 0,2; 0,5 1 sxuii 1opiBHIOE

MeXKi JIOIYCTHMOI BiJHOCHOI OCHOBHOI IIOXMOKHM LIyHTa & .-

ﬂRu.t. rp.
d, = +T- 100 %,

m. rp. — —
LITEL
ne ARy, — mexa somycTumoi abeomoTHOI OCHOBHOT MOXHOKM

uryHTa (Om).

Jlooamkogi pezucmopu. Pe3uctop, yBIMKHEHUHN TIOCIIIIOBHO 3
BUMIPIOBAJIbHUM ~ MexaHi3MoM (puc. 5.3), Npu3HAUYEHUM IS
BHUMIPIOBAHHS HAIlPpYTH, HA3UBA€ETHCA JJOJJATKOBUM PE3UCTOPOM.

IBM Rem

+ —

BM

Usm

A
(—



Pucynox 5.3 — Cxema 88iMKHEHHS 000AMKOB0O20 pe3ucmopa

JlonaTKoBi pe3UCTOPH BUKOPUCTOBYIOTHCS UL PO3LIMPEHHS
MEX BUMIPIOBaHHS 32 HANPYTOK BOJBTMETPIB MarHiTOCIECKTPUYHOI,
CJIEKTPOMATHITHOI Ta EJICKTPOJWHAMIYHOI CHCTEM, a TaKOXK
BaTMETpiB, (pa3oMeTpiB, JIIUUILHUKIB EHEPTii, TOIIO.

Koedgiyienm poswupenns Kp MOKa3ye y CKUIbKA pasiB
PO3LIUPIOETHCST MEXa BHUMIPIOBAHHS BHUMIPIOBATBHOTO MEXaHI3MY

(BM) 3a Hampyrozo

U U
K, = T :lI 'REM , 3B1JICH (5.5)

BEM EM

U=HP-IIEM.REM

(5.6)

ne U — manpyra B ko, 1o BUMiproeThes;

I... — ctpym, 1m0 IPOX0OAUTE Yepe3 BUMIpPIOBaTbHHMI
MeXaHi3M i nojaTkoBwmii pesucrop R Pt

R sm — OIP BUMIPIOBAJILHOTO MEXaHI3MY;

U,,, — 3HWKEHHS HANPYTH HAa BUMipIOBATLHOMY MEXaHi3Mi.
3 iH1oro OoKy,

L= AR s = e A i (5.7)

[TopiBusiBmu (2) 1 (3), onep>kxumMo

KPITEMREM = ITEMREM +‘r R

BM- O

R,n =R, (Kp — 1)|. (5.8)

Onepsxana Gpopmyia € 6a30BOIO 711 PO3PAXYHKY JT0JATKOBOTO
pesucropa.

3BIIACH
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[Toxubka BHYTPIITHBOTO JOJATKOBOI'O PE3UCTOPA BXOAHUTH [0
OCHOBHOi TMOXMOKM TpHJIaTy, a 30BHIIIHI JOAATKOBI PE3UCTOPH
MawTh psAx kiaacy toudHocrti: 0,02; 0,05; 0,1; 0,2; 0,5; koxHe
3HAYCHHsI SKOTO JIOPIBHIOE MEXI JOIMYCTUMOI BITHOCHOI OCHOBHOT
MOXHOKH JI0JJATKOBOT'O PE3UCTOPA:

AR,
Srrp. = iT- 100 %,

ne AR, ., — TPaHHIIS JIOMYCTUMO1 a0CONIOTHOI OCHOBHOT MOXHOKH

JA0AAaTKOBOTI'O pE€3UCTOpPA.

IMopsiiok BUKOHAHHS POOOTH

1. OgsnailoMuTHCS 3 TNPU3HAYCHHSAM  BHUIIE3a3HAYCHUX
IpUIAAIB 1 OpraHaMu iX KepyBaHHS.

Marouu B pO3MOPSIKEHHI JHKEPEIIO JKUBICHHS 13 3a3HAYCHOIO
HANpPYToIo 1 Habip MOCTIHHUX PE3UCTOPIB, PO3PAXyBATU PEIUCTUBHUI
nofinbHUK Hanpyru 3 koediunientom moxiny Kp = 3 3a cxemoro
pucyHka. 5.1. a.

3akpinuTH BUOpaHi 32 HOMIHAJAMM 1 MOTY)KHICTIO PE3UCTOPU
Ha KJIeMaX MaKeTHOl IUIaTh TMOAUTPHUKA Hampyrd, a OCTaHHIH
i’ eqHaTH 40 OJI0Ka KUBJIEHHS.

YBIMKHYTH KUBJICHHS, BUMIPSTH 3a TOTIOMOTOI0 MYJIbTUMETpa
HANPYTy Ha BXIIHUX KJIeMax MOJAUTbHUKA Uﬂx, a MOTIM Ha BUXIJTHUX

KJeMax UEH,,: MIePEBIPUTH EKCTIEPUMEHTAITLHO 3HAYEHHS KH.

2. 3a ¢opmynoro (5.4) 1 3a3HaueHUM KoedillieHTOM
mryntyBanHs Ky, pospaxysatu omip mynra Ry, i 3anect 1o TaGmumi
1. Omip BuMmiproBanbHOro MexaHismy Ry, mnokasammii Ha mKami
npuiaay (MiKpoaMIepMeTpa).

3ibpatu cxemy (puc. 5.4) nnusd  eKCIEPUMEHTATIBLHOTO
BU3HAYCHHS OMOPY IIYHTA JJIsl BAMIPIOBAJILHOTO MEXaHI3MYy.

11



uT39C
+ —_—

Ra

._

L ] *®
B4-12_ [ P-33

L
B O
O

00

O
O

Pucynox 5.4 — Cxema ons 6uznauenns onopy wyHma

BuMiproBaIbHUM MEXaHI3MOM € MiKpoaMIepMeTp MarHiTo -
CJIIEKTPUYHOI cHCTeMH 3 Mexkero BuMipioBaHHS «0—100 MKA»,
«0-200MKA).

Ilepesecmu pyuKy Kepysanns mazasura onopie P33 6 Hynivose
nonoxcenns (!)

VYBIMKHYTH 1 IEPEBECTU MYJIBTUMETP y PEXKUM BUMIPIOBaAHHS
MOCTIHHOTO CcTpyMy 3 Mexero 200 MA.

[Tonatu y cxemy Hanpyry TyMOJaepoM Ha OJI0111 )KUBJICHHS.

[ToBopoToM pyykH 3MIHHOTO pE3UCTOpa BUCTAaBUTH 3a
MYJBTUMETPOM CTPYM y KOJI 3TAHO 3 MEXEK BHMIPIOBAJILHOTO
mexanizmy (I = 100 MxA, | = 200MkA)

[ToBoporom pyuyok Marazuny omopiB P33, noumHaroum 3
HaWMEHIIIO1 IeKaJau JTOMOTTHUCS TOTO, MO0 CTPiIKa BUMIPIOBATHHOTO
MexaHi3My BM nmiiinmia 10 KIHIEBOTO 3HAYEHHS INKAJIH, TOOTO
BIJIXWJIEHHSI PyXOMOi YaCTHHH — JI0 TPAHUIIl BUMIPIOBAHHS.

3a MONOKEHHAM PydOK 3adikcyBaTH 3HaueHHs omopy Ry i
3aHecTH 70 Tabmmui 5.1.

12



3.3a hopmymnoro (5.8) 1 3a3HaueHUM BHKIaga4eM KoedilliEHTOM
PO3IIMpPEHHS] PO3paxyBaTH OIip JOJATKOBOro pesmcropa I 1 N0
BHUMIPIOBAJILHOTO MEXaHI3MY 3 TIOMEPEIHOTO MYHKTY.

3ibpatn  cxemy (puc.5.5) IS eKCINEPUMEHTAIbLHOTO
Bu3HaueHns R x

+ —_

» BM s o o ®

P33
O O
B4-12 —— (\D uT39c © O

O
O

Pucynok 5.5 — Cxema 0ns eusnavents onopy 000amro8020
pesucmopa

Ilepesecmu  pyuku repysanusi maeasuna onopie P33 &
MakcumanvHe nonodicenis (1)

VBiMkHyTH 1 mnepeBectu MyabTHMeTp UT39C B pexum
BUMIpIOBaHHA NOCTIIHOI Hanpyru 3 Mexetro 20 B.

[Tonatu Hampyry B KoJI0 TyMOJIEepOM Ha OJIO11i KUBJICHHS.

[ToBopoToM pydok MarasuHy omopiB P33, mnouunaroum 3
HallMEHIIO1 JIeKagu, JOMOITHCS MaKCHMAaJbHOTO  BiJXWJICHHS
cTpiik BM 10 KiHIIEBOTO 3HAUYEHHS IIKAJIH.

3a MONOXEHHSAM pPYYOK 3adiKCyBaTH 3HAYCHHS OIMOPY R g i
3aHecty 10 Taomaui 5.1.

Tabnuys 5.1
13



O0’ekT
Ne | BuMmiproBaHH# Po3pa- ExcepuMent | 8, %
XYHOK
nop.
1. [ynT
2. JlonatkoBuil pe3ucTop

3mMicT 3BiTY
1. Tema pobotu
2. Merta pobotH
3. CxeMu
4, 3anoBHeHa Tabuums 1
5. BucHoBkH 110 po6oTH

ITuTanHa 111 KOHTPOJIIO | camMmonepeBipkn

1. SIxi wmacmTabHI mNEepeTBOpIOBadl  BHUKOPUCTOBYIOTH  JUIS
PO3LIMPEHHS] MEX BHUMIPIOBAHHS BUMIPIOBAJIBHUX MpPUIalIiB 3a
HOCTIHOTO CTPYMY.

2. TlosicCHUTH TPUHLIMI MiIO00pY ILIYHTa OO BUMIPIOBAIBHOTO
MmexaHi3My. HaBectu cxemy.

3. IlosicHUTH NpUHLMO MiKOOpY JOJATKOBOTO Ppe3UcTopa J0
BUMIpIOBaJIbHOTO MeXxaHi3My. HaBectu cxemy.

4. 3 SKOTr0 METOI0 BUKOPUCTOBYIOTh MOAUIBHUK HAIIPYTH?

5. ki moxuOKM MaTh Miclle MpH NiAOOopi MacmTabHUX
NepeTBOPIOBayiB?

6. IIpounTaiiTe MIKaTy €IEKTPOBUMIPIOBAILHOTO MPHIIALY.

14
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