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MeTtoanueckue yKazaHus 110 BBITIOJIHEHHUIO JJa0OPaTOPHBIX pabOT COCTaBIEHBI B COOTBETCTBUU C
paboueii mporpaMmoii yueOHOM JUCIUIUIMHEL, pa3paboTaHHON Ha ocHOBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAAPTA MO CHEIHATILHOCTH CPETHETO
npodeccruonansHoro oopazosanus 21.02.03  «CoopykeHHE U IKCILTyaTaIus
ra3oHe(TenpoBOIOB U ra30HE(DTEXPAHIIIHIIDY.



Meroanueckue yka3zaHus K BBIIIOJHEHUIO Ja00paTOPHBIX padoT
Kaxxap1i cTyZIeHT BBIOTHSET pabOTHI 1O CHEIIHATBHOMY TpaduKy.
K BrITTOTHEHHUIO PabOTHI HEOOXOAUMO IMOATOTOBUTRHCS IO Hadasa 3aHSATHS B
J1a00paTOPHH.
[ToMuMO TaHHOTO METOAMYECKOTO MTOCOOMS PEKOMEH/TYETCSI NCITOJIB30BaTh
JOTIOJTHUTENBHYIO JINTEPATYPy M KOHCIICKT JICKITUH.
[Tpu moaroTOBKE HEOOXOIUMO MPOAYMBIBATH OTBETHI HA KOHTPOJIHHBIC
BOIIPOCHI.
e K BhIMOTHEHUIO PabOTHI TOMYCKAIOTCS TOJIBKO MOATOTOBIICHHBIC CTYICHTHI.
[IpaBuna oopmieHus oruera o 1abopaTopHOI padoTe
JlaGopatopHas paboTa npeacTaBisieT coooil HEOOBIIIOE, HO BIOJHE 3aKOHUYEHHOE
yueOHoe uccienopanue. OT4eT o 1adopatopHO padboTe SABISETCA TOKYMEHTOM,
OTPAXKAIOIUM PE3YJIbTATHI BBITIOJIHEHHOTO UCCIIEIOBAHUS C MAKCUMATBHOM
MIOJITHOTOW W 0OBEKTUBHOCTBIO.
K odopmiteHnio TeXHUYECKON JOKYMEHTAITNH TPEIBSIBIISIOTCS €IMHBIC
TpeboBanus. B onpeenenHon Mmepe 3TuM TpeOOBaHUSAM JOJIKEH YIOBICTBOPATH U
OT4YEeT 0 JabopaTopHOil padoTe.
TpebGoBanus k ohopMIICHHIO OTYETA
OTtyeT H0MKEeH OBITH BHITIOJIHEH Ha Oymare cTaHaapTHOro pazmepa (hopmat A4) ¢
TIOJISIMH 110 00€MM CTOpPOHaM TeKcTa. Marepuan oT4eTa TOJDKeH UMETh YETKYIO
PyOpHKaIINIO, KaXKIbIK pa3ies HeoOX0UMO CHAOUTh 3ar0JJOBKOM.
[IpuMepHBIit cocTaB OTYETA O JIaOOpaTOpHOU padoTe:
11eJ1b paOOoTHI;
TIOPSIJTOK BBITIOJTHEHHSI JTA0OPAaTOPHON PabOTHI;
MPUHITUTHATBHBIC AJICKTPUYECKUE CXEMBI U (MJIH) CXEMbl COCTHHCHHI;
NepPeUYeHb U3MEPHUTEIILHBIX MPUOOPOB U AIIEKTPOOOOPYIOBAHHUSA C YKA3aHUEM
MACMOPTHBIX JIAHHBIX;
TaOJIHIIBI YKCTIEPUMEHTATTLHBIX UCCIICOBAHUN W BHITTOTHCHHBIX BBHIYUCIICHU;
JTUarpaMMbl ¥ TpadUKu XapaKTepUCTUK (PYHKITMOHAIBHBIX 3aBUCUMOCTEH;
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BBIBO/IbI WJIH 3aKJIFOYEHHUE O MPOJIeTaHHON padoTe.
I[TPABUJIA TEXHHWKHU BE3OITACHOCTHU
I[TPU BBITTOJIHEHNUUM JIABOPATOPHbBIX PABOT

o nauana pa6ot kaxaeiii ctynent JOJDKEH BHUMaTEIbHO O3HAKOMUTHCS €
HACTOSIIIUMH MPABUJIAMU U PACTIMCATHCS B )KYPHAJIE YUE€Ta HHCTPYKTAaXka 1o
TEXHUKE O0€30MaCHOCTH.

Crynent OBA3AH BBINONHATE ClIEAYIOLINE MTPABUJIA:

1. Tlepen BxItOUYEeHHEM JTAOOPATOPHOTO KOMILIEKca B ceTh 220 B yoenaurecsh, uto
TyMOJIEp BKIIIOUCHHST HaxoauTcs B nojoxkeHuu « BbIKJILy.

2. Ilpu cOopke LenH UCTIOIb3YHTE MPOBOJA C HCIIPABHOW U30JISLUEH.
[Toaxirogast mpuOOPHI, MPOBEPSITE COOIOICHIE HOPM HArpy3ku (padbouee
HamnpsH>KEHUE KOHJIEHCATOPa, MAKCUMAaJIbHBIA TOK ISl KaTyIIEK HHAYKTUBHOCTH U
T.IL.).

3. COOpKy 2JIEKTPUYECKOM IIEMU BEUTE M0 KOHTYpaM, HaulHasi ¢ OCHOBHOTO,
COZEPKAIIETr0 UCTOYHUK MTUTAHUS

4. BkitoyaiTe UICTOYHUKYU MTUTAHUS TOJIBKO MOCIIE€ MPOBEPKH 1ENHU
MPEIo/IaBaTeIeM.

5. Ilpu npoBeeHUN THOOBIX U3MEHEHUHN B CXEME OTKJIFOYaNTE UCTOYHUK MUTAHUS.
6. OTKIIIOUNTE NUTAHUE 10 3aBEPIICHUIO0 U3MEPEHUI.

3AIIPEIIIAETCA

1. KacaTbcs TOKOBEIYIIMX YaCTEW CXEMbl METALUTMYECKUMU MPEIMETAMH,
paboTaTh MOKPHIMHU PYKaMH.

2. bes pa3zpenieHus npenojgaBarelis BKIOYATh JIA0OpaTOPHbIE CTEHIBI B CETh
220B v nogaBaTh HaNpPSIKEHUE HA CXEMY.

3. IlepemerniaTts 1a00paTOpPHBIE CTEHABI C OJHOTO CTOJIA HA IPYTON UITH
BCKPBIBATH UX.

4. Kyputb B 1abopaTopun, HaXOIUTHCA B BEpXHEH OJICK/IE WIH FOJIOBHBIX yOOpax.
[To BceM BO3HUKAIOUIUM BOIIPOCAM CTYACHTAM CIIEyeT 00palaThecs K

MIPETIOIaBaTEII0 WU JIA0OPAHTY. 3a Mopuy 000pyAOBaHUS CTYICHTHI HECYT



MaTCpUAIIbHYIO OTBCTCTBCHHOCTD.
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11.

12.

13.

14.

15.
16.

COJIEP)KAHUE

HccenenoBanue nenen MoCcTOSHHOIO TOKAa CO CMEIIaHHBIM COEAMHEHNEM
PE3UCTOPOB

HccenenoBanne noTepy HANPSLKEHUS B JIMHUM DJIEKTPOIIEpe1ay.
HepasseTrBiieHHas 1ieb IEPEMEHHOTO TOKA C AaKTUBHBIM COIPOTUBIICHUEM U
KAaTyIIKONH MHAYKTUBHOCTH.

PasBeTBneHHas LeNb NEPEMEHHOIO TOKA C PEAIbHOW KaTYyIIKON
WHIYKTUBHOCTH U KOHJEHCATOPOM.

N3mepenune sHEepruu B SJEKTPUUECKUX LETSX.

W3mepenne conmpoTUBIICHUN W30JISIIAN AIEKTPUIECKUX Kabenen

[ToBepka TEXHUYECKOTO aMIepMeTpa

IloBepka TEXHUYECKOTO BOJIBTMETPA

UccnenoBanne paboTel omHOMa3HOTO TpanchopmaTopa

Hcnbrranue Tpexda3zHOro aCHHXPOHHOTO JIBUTATEINS C KOPOTKO3aMKHYTHIM
poTOpOM

HcnbiTaHne 3JIeKTPUYECKOTO JIBUTATENSI IOCTOSHHOTO TOKA MapajuieIbHOTrO
BO30YKJICHHUS.

HccnenoBanre padOThl 3JIEKTPUYECKOIO FEHEPATOPA MOCTOSHHOTO TOKA
napajjieIbHOr0 BO30Y KIEHUS.

JIncTaHIIMOHHOE YIIPABJIEHUE ACUHXPOHHOTO JABUTATENS IPU TOMOIIH
MarHUTHOTO IMyCKaTes

HccnenoBanre noynmpoBOAHUKOBOTO IHO/1A

HccnenoBanre OUITONSIPHOTO TPaH3UCTOPA

HccnenoBanre oqHO(PA3HOTO ABYXIIOTYTIEPHUOTHOTO BBITTPSIMUTENS



JIABOPATOPHAS PABOTA Ne 1
HccenenoBanue nenei MOCTOTHHOIO TOKA CO CMEIIAHHBIM COCIMHEHUEM

PE3UCTOPOB.

Llens paboThI:

1. TIpuoOpecTr MpaKkTUYECKUE HABBIKA YTCHUS U COOPKHU INIEKTPUIECCKON CXEMBI TTOIKITIOYCHHUS
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB M MPUOOPOB, UCTIOIB3YEMBIX JJISI KOHTPOJIS
MapaMeTPOB JICKTPUUYECKON LIENH, K JIEKTPUUECKON CETH MOCTOSIHHOTO TOKA.

2. IlpousBecTH U3MEHEHUS B CXEME ITyTEM BKIIFOUEHHS U OTKIIFOUEHHUSI OTAEIbHBIM 3JIEMEHTOB
LETH U BETBEN CXEMBI C TOMOIIBIO BBIKIFOUATEIICH.

3. Tlpocneauts 1o moka3aHUsIM MPUOOPOB U3MEHEHHUS, TPOU3BOUMBIE B CXEME.

Teoperndeckue cBeeHUS:
IIpocMoTpeTs MeTOaMUECKOE TTOCOOHE ""DNEKTPUUECKUE LIENH TOCTOSHHOTO TOKa"

O6opyoBaHue U IPUOOPHI:
1. McToYHMK NUTaHUS — 3JEKTPUUYECKAs CETh MIOCTOSTHHOTO TOKa Ha HanpsbkeHue 100B.
2. bnok pe3ucTopoB Koau4ecTBOM 9 mIT.
3. CoenuHUTEIBHBIE TPOBOA
4. Ilpubopsl:
—  Mwummamnepmerp mA | (mA)— u3MepsieT CHITy TOKa B HEPa3BETBICHHON YacTH ICTTH
—  Mummamnepmerp mA; (mA)— u3MepsieT CUly TOKa B IEPBOM BETBU Pa3BETBICHUS
pPE3UCTOPOB
—  Munmamnepmerp mAs (mA)— u3MepsieT CHITy TOKa BO BTOPOH BETBU Pa3BETBICHMUS
pPE3UCTOPOB
— Bounbsrmerp U (B)- usmepsier BXOAHOE HAIPSKEHUE DIEKTPOCXEMBI
— Bonbrmerp U;- u3MepsieT najgeHust HalpsKEHUsl Ha y4acTKax LEenu
— PyOuneuuku Py, P, P3. P4 - mpou3BoasT BKIIOUEHHE U IEPEKIIIOUEHUE B CXEME

DnexTpuyecKas cXxeMa BKIIOUYEHUS PE3UCTOPOB
[Nopsnok BeIMONHEHUS pabOTHI:
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1. 3
anucaTh TEXHUUYECKUE JaHHbIE AIEKTPHUUECKUX NpuOopoB B Tabiuiy Nel.
Tabmuua Nel
HaumenoBan | O6o3nauenune | Cuctema Kiace [Ipenen ena
ue npubopa | Ha cxeMe npubopa TOYHOCTH U3MEpEHUs JIEJICHUS
2. 3anmcaTh noka3zaHus NpuOopoB B Tabmmiry Ne2.
Taommma Ne2

H3meputh PyOunpHuku
Ne 1- BKJIFOYEHO
i OF 11 2 13 Ui Uz Us | Uzs | Uss |- BBIKITIOYEHO

B mA mA mA B B B B B

1 Py 1, Pst, PaT
2 Pyl, P37, Py 1
3 Pol, P3|, P41
4 le«a P3T9 Py wl«

3. BbIUMCINUTH TapaMeTpPhl LIETIH, UCTIONB3Ys 3aK0OH OMa, 3aKOHBI TIOCIIEI0OBATEIBHOTO U
napajuieJIbHOTO CoeTuHeHMsI. Beruncnenus 3anectu tadiauiry No3.

Tabmuma
Ne3
Brerauciauts
e R Ros Rs Rowo 14 P
/1
KOM KOM KOM KOM mA Bt

1

2

3
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4.

ﬂJ’IH KaXXJI0ro ciy4das NepeKIOYCHUA ICIH C ITIOMOIIBLIO BI)IKJ'IIO‘I&TGHGIZ, 3apruCoOBATh
SJICKTPUYCCKUEC CXCMbI pa60Tafom1/1x Ha JaHHBIM MOMEHT PE3UCTOPOB LCTIN.

JIABOPATOPHASA PABOTA Ne 2

HccnenoBanue norepy HaAIPSIKEHUS B JIMHUU 3JIEKTPONIEpEaay.

Hens paboTsr:

1.

2.

[TproOpecTu NpakTUYECKHUE HABBIKK YTEHUSI M COOPKH 3IEKTPUYECKOIN CXEMBbI MOAKIIOUEHUS
JNEKTpUYECKON Harpy3ku K JIOIL.

Hccnenosats 3aBUCUMOCTb NoTepu HanpskeHus B JIDII ot Toka, moTpebisiemoro
3JIEKTPOHATPY3KOU, U PA3IIMYHBIX MATEPHUAIIOB, UCIIOJIb3YEMBIX JJI U3TOTOBJICHUS IIPOBOJOB
JIDIIL.

W3meputs norepu Hanpspkenus B JIDIT.

Ob6opynoBaHue u NprUOOPHI:

A=

U = 2208 (UD CUD R XD 9

Hcrounnk nmuTaHus — 3JIEKTpUYECKas CETh IIEPEMEHHOr0 TOKa Ha HanpskeHue 220B.
MakeT JMHUHU 3eKTponepenad AauHoi 50 m

biiox namn HakaiMBaHUsA

CoenuHuTeNbHBIE IPOBOIA

[Tpubopsr:

AmnepmeTtp A (A)— u3MepseT CUILy TOKA B SJIEKTPUYECKOM LIETIN HAarpy3Ku

Boasrmerp U; (B)- u3mepsieT BXo1HOE HANTPsDKEHHUE DIIEKTPUUECKON JTHHUHT

Boast™metp U, (B)- n3MepsieT BBIXOAHOE HANPSIKEHUE DIIEKTPUUECKOM JINHNU, UAYIIEH Ha

HarpysKy

DneKTpruyecKasi cxema MOAKII0UEHUS dJIEKTPUISCKON HArpy3Ku
K muanun JIDI1

u| J13r1
*— > L
[Topsiiok BBIMOTHEHUS PAOOTHI:
1. 3amucaTh TEXHUYECKHUE TAaHHBIC AIEKTPUIECKUX MPUOOPOB B Tabmuiry Nel.
Tabmma Nel
HaumenoBan | O6o3nauenune | Cucrema Kiace [Ipenen [ena
ue mpubopa Ha CXeMe npubdopa TOYHOCTH W3MEPECHUS JICTICHUS




|

| | |

2. CobpaTb cxeMmy | IoKa3aTh €€ MPernoaaBaTeo.

3. B kaxnom On0ke npojienarh TpH ONbITA C Pa3INnYHBIM KOJIMYECTBOM JIaMIl Harpy3KH.

[TomyueHHbIE pe3yabTaThl 3aNTUCaTh B Ta0IHITy Ne2.

Tabsmma Ne2.
No N3mepeno
n/n 1 U, U, L [Ipumeuanue
A B B M
MEJIHBIC MPOBOAA  Pyer=0,017 (OMm - MMz/M)

1 50 2 JaMIIBI

2 50 4 maMIbl

3 50 6 nami

YKEJIC3HBIE TIPOBOJA  Preneso—0,13 (OM - MMZ/M)

1 50 2 JTaMIIBI

2 50 4 maMIbI

3 50 6 naMmi

4. BeraucauTh napameTpsl 1iend. Beraucienust 3anecty B Taommiry Ne3.
Tabmauia Ne3.
Brrunciaeno
RHLZZDVSKM Rnposodoe P 1 P 2 n AU S
Owm Owm Bm Bm % B o’
MeOHble npo800ad  Pueon=0,017 (Om 'MMZ/M)

1

2

3

Jrcene3nvle nPoBooa  Pocereso=0,13 (Om 'MM2/M)

1

2

3

Hcnonp3oBaTh (GOpMYIIBI 17151 BEIYUCICHUN:

U2
Haep T
JINMHUH
AU =U, -U,
JINMHUH
AU
fe=
2L
S=p| —
P R

COTIPOTUBIICHUE HATPY3KH Pl =1-U 1 MOIIIHOCTEb B HaYaJje

notepu HanpspbkeHus B JIDI P2 =I1-U 2 MOIIIHOCTH B KOHIIE
P2

conpotuienue auHuu JIDI n= e 100%  KII[ vanm

1

ceyenue nporoaoB JIDIT

JIABOPATOPHAX PABOTA Ne 3

HepaSBeTBJICHHaSI ICIIb IICPECMCHHOTO TOKAa C AKTUBHBIM COIIPOTHUBJICHUCM H

KaTYIIKOW UHAYKTUBHOCTH.
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[lens paboThI:

4. TlpmoOpecTH MpaKTHYECKHE HABBIKH YTCHUS M COOPKH IEKTPUIECKOMN CXEMBI ITOIKITIOYCHUS
MIOCJIEIOBATEIBHOTO COCIMHEHHS PEaIbHOM KaTyIIIKH WHIYKTUBHOCTH, PEOCTaTa U
pUOOPOB, HCITOJIL3YEMBIX JJISi KOHTPOJIS TapaMEeTPOB IEKTPUUECKOM LIEH, K
AIIEKTPUYECKON CETH MEPEMEHHOTO TOKA.

5. VI3MeHeHWeM aKTUBHOTO COTPOTHBIICHUS PEOCTaTa U M3MEHEHUEM WHAYKTUBHOCTH KaTYIIKU
IPOBEPUTH JIeHCcTBUE 3akoHa OMa JUTsl Hepa3BEeTBICHHBIX IICTICH MEPEMEHHOTO TOKA.

6. TloayyuTh MpaKTUYCCKUE HABBIKH IMOCTPOCHHS BEKTOPHBIX JHATPAMM JISI
MIOCJIEIOBATEIBHOTO COCIMHEHHUS DIIEMEHTOB IICTIH.

O06opyaoBaHue ¥ MPUOOPHI:

HcTounuk muTaHus — dJIEKTpUYECKas CeTh MEPEMEHHOr0 TOKa Ha Hampsbkenue 150B.

Karymika HHIyKTUBHOCTH C MarHUTOIPOBOJIOM

Peocrar

CoenuHUTEIHHBIC TIPOBOJIA

A S

[Tpubopsr: -Amnepmetp A (A)— u3MepsieT CUIly TOKa B LIETU
—  Bonpermetp U (B)- u3mepsier BXOAHOE HANPSKEHUE DIEKTPOCXEMBI
— Boapermerp Ua (B)- uzmepser nageHue HanpspkeHUs Ha peocTare
— Boapermerp Uk (B)- n3mepsier najieHue HanpsKeHUs Ha KaTyIIKe HHAYKTUBHOCTH
— Barrmerp W (BT) - u3MepsieT akTUBHYIO MOIHOCTh 3JIEKTPUYECKOH LIeTH

BHCKTPI/I‘ICCKBJI CX€Ma BKIIIOYCHHA ITOCJIICA0BATCIbHOIO COCANMHCHUA peaJIbHOf/'I KaTylIKH
HWHAYKTHUBHOCTHU U pCOoCTaTa

(v,
%
* R
{ 1]
N ) I
— N A .
v * w | |
R
u a,
D
U=150B CLD ("
c X
LK
— .
[Topsiiok BeITOTTHEHHS PaOOTHI:
1. 3amucaTh TEXHUYECKHUE JAaHHBIC AIEKTPUIECKUX MPHOOPOB B TabmuiryNel
Tabmuma Nel
HaumenoBan | O6o3nauenue | Cuctema Kiace [Ipenen [ena
ue mpubopa | Ha cxeme npubdopa TOYHOCTH HU3MEPEHUS JIeTIeHUs

2. CobpaTh cxemy U MOKa3aTh MPEIoIaBaTeio.
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3a cyeT m3MEHEHMS OJI0KCHUS JABWIXXKa peocTaTta USMEHUTH €ro COMMPOTHUBJIICHUC OT HYJIA I0

MakcumyMma. [Ipu kax0M U3MEHEHUH CONPOTUBIICHUS CHATH NTOKa3aHusl IpUOOpPOB U

3aHCCTH UX IIOKa3aHUs B Ta6JII/IHy Ne2.

4. Tlpu MakcMManbHOM 3HAUYEHUU COMPOTUBIICHHS pEOCTaTa U3MEHUTh HHTyKTUBHOCTD
KaTyIIKH ITyTeM H3MEHEHHsI €€ TTOJIOKEHUS Ha CepJIeYHUKe MarHuTorpoBoaa. [Ipu kaxmom
W3MCHEHUU CHSATH MMOKA3aHMsI MPUOOPOB U 3aHECTH WX MOKa3aHus B TaOmuIry Ne2.

Taomuma Ne2
U3MEPEHO
Ne U Ua Uk 1 P ITPUMEYAHUE
B B B Bm

| Rpeocrara = 0

2 Rprocrats - cpenHee 3HaUeHUE

3 Rprocrata - MaKCUMaJIbHOE 3HAUEHUE

4 1 monoxeHne KaTyKu HHITyKTUBHOCTH

5 2 MONOXEHHUE KATYIIKU HHyKTUBHOCTH

5. Tlo pe3ynpTaTam H3MEPEHUH, MOIB3YACh MPUBEICHHBIMU HIDKE (DOPMYyIIaMH, TPOU3BECTH

BBIYHCIICHUS. Pe3ynbTaThl BEIYMCIICHH 3anTucaTh B Ta0muiry Ne3.

TaoOmmia Ne3.
BBIUHCIIHUTD
No R, R, x, | ¢ | cos U, U,
V4 Zrg | Rogy [;Z)’; Kamy | kamy K Kamy | kamy (0 S
; WKU | WKU WKU | WKU
Om Om Om Om Om Om - - B B BAp | BA
1
2
3
4 - - - -
5 - _ - -
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U
Z = T noanoe conpomuénenue yenu (Om)

R, = akmuenoe conpomuenenue peocmama (Om)

iSY
ot

2 2
X, =+Z;—-R,, unoykmueHoe conpomuenerue kamywiu (Om)

Uk
Z, = 1 nonnoe conpomunerue kamywku unoykmuernocmu (Om)
P o
R, = e obwee akmuenoe conpomusenenue yenu (Om)
R,. =R, —R, axmuenoe conpomusienue xamywku urnoykmuenocmu (Om)
U,=1"R, iy aKMU6HOE NaOEHUE HANPSIICERUA HA KamywKe (B)

U, =1-X, unoykmuenoe nadenue Hanpsajicenus Ha Kamyuike unoykmuernocmu (B)

P
cosQ = U1 K03¢h huyuenm mowHocmu yenu
R

akam

cosQ, = K03 puyuenm mowHocmu aKmusHOU Yacmu Kamywxku UHOYKmueHoCcmu

k
Q=1"-X, peaxmusnas mowmnocmo yenu (BAp)

S=U-1 noanaa mowrnocmo yenu (BA)
JIABOPATOPHAS PABOTA Ne 4

Pa3BeTBiicHHBIC ICIb IICPCMCHHOI'O TOKa C peanLHoﬁ KaTyIHKOﬁ
HHAYKTUBHOCTH U KOHACHCATOPOM. Pe3onaHC TOKOB.

Lens paboThr:

1.

[TproOpecTu npakTUYECKHUE HABBIKK YTEHUSI M COOPKH 3IEKTPUUYECKOM CXEMBI MOAKIIOUEHUS
NapajuIeJIbHOTO COEANHEHNS PEAIbHOM KaTyIKU HHAYKTUBHOCTH, KOHIEHCATOPA U
pruOOPOB, HCIIONIB3YEMBIX JJISi KOHTPOJIS TapaMeTPOB AIEKTPUIECKON e , K
JNEKTPUYECKON CETU IEPEMEHHOT0 TOKA.

W3meHeHneM eMKOCTH KOHJIeHcaTopa TOOUThCS PE30HAHCA TOKOB B MapalIeNIbHBIX LEMAX
CXEMBI.

[TomyunTh MpakTUYECKHE HABBIKK IIOCTPOEHUS BEKTOPHBIX JUArpaMM JUIs apaJuIeIbHOTO
COCIMHEHMS DJIEMEHTOB LIEIIH.

O6opynoBaHue U IPUOOPHI:

SNk

HcTouHMK UTAHUS — DJIEKTpUUYECKask CeTh IEPEMEHHOT0 TOKa Ha HanpsikeHue 150B.
Karyiika MHIyKTUBHOCTH ¢ MATHUTOIIPOBOIOM

Konnencaropnas 6arapes

CoenunuTenbHBIE POBOIA

[Tpu6Gopsr: -Amnepmetp A (A)— u3MepsieT CHITy TOKa B HEPa3BETBICHHOM YacTH 1SN

— Awmnepmetp Ar (A)— u3MepsieT cUily TOKa B IIENH pealbHON KaTyIIKU HHAYKTUBHOCTH
— Awmnepmetp Ac (A)— n3MepsieT CHITy TOKa B LIEIIM KOHAEHCATOPHOM GaTtapen

— Bounpsrmerp U (B)- u3mepsier BXOAHOE HAIMPSKEHUE AIEKTPOCXEMBI

— @azomeTp ¢ — u3MepseT yroi cABura ga3 Mexay TOKOM U HalpsDKEHUEM

BHGKTpI/I‘{eCKaH CXEMa BKIIKOUCHUS MApaJIICIIbHOI'O COCANHCHUSA peanLHoﬁ KaTyIlIKn
WHAYKTHUBHOCTU U KOHACHCATOpA
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[Topsimok BeINONMHEHUS PaOOTHI:
TexHuyeckue naHHbIE SJIEKTPUUECKUX MPUOOPOB
Tab6muma Nel
HaumenoBan | O6o3Hauenu | Cucrema Knace [Ipenen [lena
ue mpubopa | € Ha cxeme npubdopa TOYHOCTH HU3MEPECHHUS JIeTICHUS

4.

VYcraHoneHa eMkocTh 6aTapen koHaeHcaTopoB C;=16 Mx®d, nokazaHus npudOpoB

3aHeceHbl B Tabnuily No2.
YcraHoBieHa eMKOCTh Oatapen koHaeHcatopoB C,=32 Mx®. M3MeHeHreM HHAYKTHBHOCTH
KaTYIIKHA YCTaHOBJIEH cIBUT (a3 Ha dazomerpe ¢ = 0 — 3T0 Ciryyail pe3oHanca moxos.

[Toxa3zanust mpuOOPOB 3aHECeHbI B TAOIUILy No2.
YcTaHoBieHa eMKOCTh OaTapen KoHaeHcaTopoB C3=58 Mk®d, nokazanust npudbopoB

3aHeCceHbI B Tabnuily Ne2.

Ta6muia No2
Ne U3MEPEHO [IPUMEYAHUE
U 1 L Ic [ cos @
B A A A epaodyc
1 Ci=16 ux®d
) C=32 mx®
PE30HAHC MOKO8
3 C;=58 mx®

6. Ilo pesynpTaTam U3MEpeHUH, MOIb3YSICh NPUBEIECHHBIMU HIKE (POpMyIamMu, MPOU3BEAECHbI
BbIuKciIeHMs. Pe3yabTaThl BEIYMCIIEHUH 3anycanbl B Tabmuiry Ne3.

Taobsmma Ne3.
Ne BBIYMCJIEHO
cos Pk Rk XL Zg Xc I, I I,
- Om Om Om Om A A A
1
2
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Z = nosxoe conpomuenernue kamyuwrku (Om)

R, , =Z, -cosep, axmusnoe conpomusnenue kamyurku (Om)

2
X, =+]Z; —R;  unoyxmusnoe conpomusnenue kamywuxu (Om)
U
X.= I_ eMKocmHuoe conpomuinenue konoencamopa (Om)

[, =1, -cose, axmuenascocmosnawowas moxka kamyuxu (A)

a

2 2
I, =4I, -1 UHOYKMUGHAS COCMABIAIOW sl mOKa Kamyuku (A)
I

, =1, -1, peaxmusnas cocmasnatowas moxa kamyuwru (A)

ol . >1,
c=1

ol <I,

B macmrate MOCTPOUTH BCKTOPHBLIC AWArpaMMBbl IJIA CIIy4YacB:

JIABOPATOPHAA PABOTA Ne 5

I/I3MepeHHe OHCPIr'MU B JJICKTPUUCCKUX LECIIAX.

Lens paboThI:

1. TIpmoOpecTr mpakTHUYECKHE HABBIKH YTEHUS M COOPKH IEKTPUIECKOHN CXEMBI ITOIKITIOYCHUS
CYETYHMKA aKTUBHOW YHEPTUH K IEKTPUIECKOH IIeTH IIEPEMEHHOTO TOKa.

2. W3y4uth ycTpOCTBO, MPUHIUN JEHCTBUS CUETYNKA AKTUBHON 3JIEKTPO3HEPTUH.

3. IIpocneauts 1o NOKa3aHUAM NPUOOPOB U3MEHEHUS, IPOU3BOAUMBIE B CXEME MPU U3MEHEHUH
COIIPOTHUBIICHUS SJIEKTPUUECKOI HAarpy3Ku.

Ob6opynoBanue u NpUOOPHI:

HcTouHuk nmuTaHus — JIEKTpUUECKasi CETh IEPEMEHHOI0 TOKa Ha HanpsbkeHue 220B.

Cuetuuk anextpuueckoit anepruu CO 505

Peocrar

biiox namm HakaiMBaHUSA

CoenuHHTENbHBIE TPOBOJIA

[Tpubopsr:

AR S e

— Awmmnepmetp A (A)— u3MepsieT CHITy TOKa B SJIEKTPHUUECKON LenH
— Boapsrmerp U (B)- uaMepser BX0AHOE HANPSKEHUE dIIEKTPUIECKOH 11eTH

3J'I€KTpI/I‘-ICCKa$[ cXeMa BKJIIOUYCHHUS CUCTUNKA aKTUBHOM OHCPIUU:

14



U=2208 CU) ® @ ®

— & 1 | & *
[Topsitok BBIMTOTHEHUS PAOOTHI:
5. TexHudeckue AJaHHBIC AJCKTPUICCKUX TPHOOPOB:
Tabmuma Nel
Haumenosaun | O0o3nauenu | Cucrema Knacc IIpenen Llena
ue mpubopa | € Ha cxeme npubdopa TOYHOCTH M3MEPEHUs JIeIICHUS

6. C noMoIIbio BKIIOYEHHS pa3HOTO KOJIMYECTBa JIaMI U U3MEHEHUS COMPOTHUBIICHUS peocTaTa
YCTaHOBUTH Ha aMIIepMETpe 3HaYeHUs ToKa | Harpy3ku, yka3aHHble B Ta0muiie Ne2.

7. J17s KaXI0TO OIbITa MOCUYUTATH 1IeJI0e YUCIIO 000POTOB AKcKa cueTdyrka 3a 180 cekyH.
Janubie 3anucath B Ta0auIry No2.

TaoOmuia Ne2
N3mepeno Beruucieno
ey I t N P C, C y
/T
B A CeKyHObL | 0Oopombl Bm Bm c/06 | Bm c/o6 %
1 220 3 180
2 220 2,5 180
3 220 2,0 180
4 220 1,5 180

DopmyJIbl 1151 BBIYUCIICHUMN:

Cc -C
o y= (”—) -100% -nmorpemHoCTh CUETUHKA 2IEKTPOIHEPTHH,

e rrae C, - HOMUHAJIbHAS IOCTOSHHAs CYETUYHKA

15




_1000-3600 Bm-c

. C,
N, 06
rae, N, - mepegaToqHoe 4uciao 000poToB (yKa3bpiBaeTcs Ha cueTunke) — 600 000poToB IucKa
P-t o
L4 C= F TIac, C- JACUCTBUTCIIbHAA IMOCTOAHHAA CUCTUYMUKA

P=U"-1 rae, P — mourHocts B nenu (Bt); - Bpems B (¢); N- unciao 000poTOB JuCKa
3a Bpem4 t

JIABOPATOPHAS PABOTA Ne 6

N3mepenne conpoTUBIICHUNA U30JISLUN B SJIEKTPUUECKUX KaOEsIX.

Llens paboThI:

1. TIpuobGpecTn mpaKTUYECKHE HABBIKU COOPKH JIEKTPUICCKON CXEMBbI MTOAKITIOUCHUS
npuOOPOB AJIsi U3MEPEHHS CONPOTUBICHUN U30JISILIUU K SJICKTPUYECKUM KaOesiM.

2. H3yuuTh yCTPONCTBO, MPUHIIMI ISUCTBHS TPUOOPOB M1 U3MEPECHUS CONTPOTHUBIICHHUM
U30JISILUY .

3. Hayuwutbcs U3MepsATh COMPOTUBIICHUS U30JIALIUY IPOBOIOB U Kabelield OTHOCUTENBHO 3eMIIU
WM MEX1y TOKOBEAYIIUMU KUITAMHU.

O06opynoBaHue ¥ MPUOOPHI:

1. McTouHMK nUTaHUS — SJIEKTPAYECKas CETh IEPEMEHHOr0 TOKa Ha HanpskeHue 220B.
2. CreHn «DneKTpUUYECKUE Kabemm»

3. CoenuHUTEIBHBIE TPOBOA

4. TlpuGopsr:

— VYHuBepcanbHbI BonbTMETp B7 — 26 — npeiHa3HayeH U1 U3MEPEHNS HAPSDKEHUN U
cornpoTuBieHuil. B 1anHoi paboTte ucnonb3yeTcs Ui U3MEPEHUs! CONPOTUBICHUN
MpoBOJIOB U kabenel. [Ipudop uMeeT mKkary ¢ CeMblo MpeeiaMu U3MEPEHUH.

— Meraommetp 3C0202/2-I" — mepeHOCHO# PHOOP CHCTEMBI MArHUTOAIIEKTPUYESCKHIHA
JIOTOMETP C HEMOCPEACTBEHHBIM 0TcUeTOM. [IpeHazHaueH uist u3MepeHus: O0IbIINX
COTNPOTHUBIICHUN M30JISAIIUNA MPOBOIOB U Kabeneit. Mimeer ae mkansr — kQ (kumoOm) u
MQ (meraOm).

[TpuHIMNIMAIBHBIE CXEMA YHUBEPCAIBHOIO BosbT™METpa B7 — 26
R

A

Q
~U=2208B X

16



[MpunnunuansHas cxema meraommetpa OC 0202/2-T°

[Topsiiok BeIMOTHEHUST PAOOTHI:

1. 3anmcaHbl TEXHUYECKUE JAHHBIC JEKTPUUECKUX TPUOOPOB B Tabmuiry Nel.

Tabmma Nel
Haumenosan | O6o3unauenue | Cucrema Knacc [Ipenen Ilena
ue npudopa Ha CXEMe npudopa TOYHOCTH U3MEPEHUS JeICHUS

2. Ha crenne «OnekTpudeckue Kadeam» U3MEPeHbl COMPOTHUBICHUS U30JIAINA Kabeen

npubopom:

o YHHMBEpCaJIbHBIM BOJIBTMETPOM B7 - 26. [Tocne kanuOpoBku mpudopa u3MepeHbl

COIPOTHUBIIEHUS N30JALMI Kabenel Ha creHe " McnpiTanue kabeneir Pe3ynbraTel

U3MepeHuil 3anucanbl B TaOIuILy Ne2.

e MeraommerpoMm 2C0202/2-I". ]Inst naMepeHus N30SI METaOMMETP MOIKIIOUEH K

00BEKTY U3MEPEHHUS 10 CXEME:!

O-
O-

30 0202/2

ITpu u3MepeHun conpoTUBICHUN U3OJSAIMM Ha Mpeiene K nepekirodaTesb Ha nprudope
YCTaHOBJICH Ha JIeJIeHue |, Ha mpenene MQ mnepekiodarens Ha IPUOOpe YCTAaHOBJICH Ha

JEJICHHUE ||.
Pe3ynbrarel uamMepenuii 3anucaTh B Ta0uiry Ne2.
Tabmura No2.
| [Tpubopsr | bpoHupoBaHHbIi CBUHIIOBBII Bununoserit DKpaHup

17




OBaHHBIN

Ry OJI,; oL, | JI,JI, | OJI; o, | JI,JI, OJI; OJ1, 1
B7-26
2C0202/2-I"

JlabopatopHas paborta Ne 7

HOBepKa TCXHHUYCCKOT'O aMIICpMCTpa

Lesnb padoThi: OCBOUTH METOJMKY MOBEPKU TEXHHUYECKOTO IPUOOPA.

Conepxanue:

[ToBepkoii Ha3bpIBaETCS ONpeAeTIeHUE MOTPEITHOCTH MPUOOPOB U YCTAHOBJIICHHE €T
MIPUTOTHOCTH K MpuMeHeHH0. [[oBepka BKIIIOUaeT BHEIIHUN OCMOTP, BEIOOp 00pa3ioBOro
npubopa, TOBEPKU MOKA3aHUS U JIOKYMEHTAILHOTO oopmiteHusl. BHENTHMIT OCMOTp — CTEKIIa,
KOPPEKTOpa, CTPEJIKH, OTACIBHBIX AceTasield. Beioop 0bpasmoBoro mpubopa 1o poay, HOMUHATY
IIKaJIbI, KJIacCy TOUHOCTH. OOBIYHO MOTPEITHOCTH A0KHA OBITh B 3 pasza 0oblie 00pa3oBoro,
MOBEPKY BEIYT 110 BCEM JCICHHSIM IIKAIIBI OT HYJIS 10 HOMHHANA U Hao0opoTt. [locie vero
OTIPENIENISFIOT MOTPEITHOCTH U MONPaBKU. CTPOSIT KPUBYIO MOTIPABOK.

Heo0xoaumblie npudopbI:

1). Amnepmetp nosepsieMblit

2). AmmiepmeTp 00pa3oBbIii

3). PeocraT niaBHO peryinpoBKu
4). HabGop conpoTuBieHM

R

=B

Y

1). IIpoBeputh cxemy, YCBOUTH, YTO MIPOBEPSEMBI aMIIEPMETP JOJKEH OBITh MEHEE TOUHBIM,
4yeM 00pa3IoBbIH.

2). PeoctaToMm ycTaHaBIMBAIOT 33/IaHHbIE B TA0JIMIIE TOKH, 3aMMCHIBAIOT TTOKA3aHUs
aMHepMeTpOB HpI/I XoJze BBer, II0CJIC Y€ro, BBIBOIS peOCTaTBI, HAYT K Hy.]'IIO II0 TEM KC
3HAYEHUSIM TOKa (XOJ] BHU3), PE3YJIbTATHI 3aHOCSATCS B TAOJIHILY.

R

Xon, Xon, Imax | yn
BBEPX BHH3 (mA) | (%)
In 10 Al ol v In 10 Al ol Y

(mA) | (mA) | (mA) [ (mA) | (%) (mA) | (mA) | (mA) | (mA) | (%)

2,5 25

5 22,5

7,5 20

10 17,5

12,5 15
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15 12,5

17,5 10
20 7.5
22,5 5

25 2,5

3). Ilocne 3amMepoB HAXOASAT MOTPEIIHOCTH:
a). abcomrotHbie Al = In-10

0). otHocutenbHbie Y = ( AL/ 10) * 100%
B). monpaBku Ol = - Al

4). Y3 abCOMIOTHBIX MOTPEIIHOCTEH BRIOMPAIOT MAKCHMAIIBHYIO 110 MOJYJIIO M PACCUUTHIBAIOT
kiace ToyHocTH YA = ( Almax / Inom ) * 100%

5). JlenaroT BBIBOA U CTPOSAT KPUBYIO IOIIPABOK
6). IIicbMEHHO OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1.C Kkakoii enpIo MPOU3BOIUTCS MOBEPKA TPUOOPOB?

2.Kak oHa mpoucxoaur?

3.0cHoBHBIE ()OPMYJIBIL: a) a0COIOTHAS TIOTPEITHOCTh
0) OTHOCHUTEIJIbHAS TIOTPEIITHOCTh
B) KJIaCC TOYHOCTH MPUOOpa
T) IICHA JICTICHUSI.

JlabopatopHas pabota Ned

HOBepKa TCXHHUYCCKOI'O BOJIBTMCTPA

Heab padorbl: OCBOUTH METOAMKY ITOBEPKU TEXHUUECKOTO MPHOOpA.

Conepxanue:

[ToBepxoii Ha3bIBaETCs OINPEAEICHUE TOIPEIIHOCTH IPUOOPOB U YCTAHOBJIEHHUE €I0
MPUTOTHOCTH K IPUMEHEHHIO.

[ToBepka BKIIFOUYAET BHELTHHI OCMOTP, BEIOOP 00pa31oBOro mpubopa, MOBEPKH MOKA3aHUS U
JIOKYMEHTaJIbHOTO oopMiieHHs. BHeNTHUI 0CMOTp — CTEKIIa, KOPPEKTOPa, CTPETKU, OTJEIbHBIX
netaneil. Beibop oOpasioBoro nmpubdopa mo poay, HOMUHAITY MIKAJbI, KJacCy TouHOCTH. OOBIYHO
MOTPENIHOCTh JOJIKHA OBITh B 3 paza 0oJbliie 00pa3lioBOro, MOBEPKY BEAYT MO BCEM JEICHUIM
HIKaJIbI OT HyJIsl 10 HOMUHaa U Hao0opoT. [lociie yero onpenensitoT NOrpeuIHOCTH U MTOIPABKHY.
CTpoAT KpuBYIO OMPABOK.

Heo0xonnmble npudopbl:

1). BonbT™MeTp noBepsiemMblit

2). BonbT™eTp 00pa3ioBsIii

3). biok nuTaHus MIABHOM perynupoBKU
4). Habop conmpoTUBICHMIA
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1). IlpoBeputhb cxemy, yCBOUTh, YTO MIPOBEPSAEMBII BOJIBTMETP JAOKEH ObITH MEHEE TOUHBIM,

yeM 00pa3IOBBIH.

2). PerynupoBkoil Ha 6i10Kke MUTaHKs YCTaHABIMBAIOT 33/1aHHbIE B Ta0/INIIEe HATIPSKEHUS,

3aIlMMCBIBAIOT MMOKAa3aHUs BOJIBTMCTPOB IIPHU X0A€ BBCPX, MOCJIC UCTro UAYT K HYJIIO 110 TCM KC

3HAYEHUSIM TOKa (XOJ BHM3), Pe3yJIbTaThl 3aHOCSTCS B TaOJIHILY.

Taobmuma 1

XO]I XOI[ Umax V'
BBEp BHU3 (B) (%)
X
Un (B) | UO(B) | AU dU y Un U0 (B) | AU 53U v

(B) (B) (%) (B) (B) (B) (%)
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10

3). [locne 3amMepoB HAXOAAT MOTPEITHOCTH:

a). abcomorueie AU = Un - U0

0). otHocutenbHble Y = ( AU /U0 ) * 100%
B). monpaBku Y1 = ( AUmax / Unom ) * 100%

4). Y13 aGCOMOTHBIX MOIPEIHOCTEN BEIOMPAIOT MAKCUMAJIBHYIO TI0 MOJYJIIO M PACCUUTHIBAIOT

KJIACC TOYHOCTH
5). JlenaroT BBIBOA U CTPOST KPUBYIO MOMPABOK
6). IlicbMEeHHO OTBETUTH HAa KOHTPOJBHBIE BOIIPOCHI:

1.C xaKkoii 1eJbIo MPOU3BOIUTCS ITOBEpKa MPUOOpOB?

2.Kax ona mpoucxoaur?

3.0cHOBHBIE (HOPMYJIBI: a). abCOFOTHAS TTOTPEITHOCTh
0). OTHOCUTENbHAS IOTPELIHOCTD
B). KJIacC TOYHOCTH MprbOOpa
T). LIeHa JIEeJICHUS.

JIABOPATOPHAX PABOTA Ne 9
20




HccnenoBanne paboThel oHOGa3HOTO TpaHchopmaTopa

[enb paboThI:

7.

10.

[IpnoGpectr mpakTHUECKUE HABBIKU YTEHUS U COOPKH JIEKTPUUECKON CXEMBbI OAKIIOUEHUS

onHO(a3Horo TpaHchopMaTopa U MPUOOPOB, UCHOIB3YEMBIX JIJIs1 KOHTPOJIS TapaMeTPOB

AIIEKTPUUYECKON 1IeTH, K OJHO(DA3HOU CETH NEPEMEHHOT0 TOKA.

Bxuttounts TpanchopmaTop B CETh U 03HAKOMHTBHCS C €0 pPabOTON B PEKMMAX XOJIOCTOTO

XOJIM, KOPOTKOT'O 3aMbIKaHUS U paboyuX peKUMax.

[To nanHBIM pabounX PEKUMOB MOCTPOUTH BHEIIHIOI XapaKTEPUCTHKY TpaHChopmaTopa
U, = f (Io) u cpaBHUTH €€ CO CTaHAAPTHOM.

[To pe3ynbTaramM BBIYMCICHUN OCTPOUTH TpaduK 3aBUCUMOCTH K03 uiimeHTa nojaesHoro

NEeHCTBUS 1 OT OT/AaBaeMOM akTUBHOM MomHOCTU P, - n=f (P2)

TeopeTnyeckue CBeICHU:

Cmotpets MeToauueckoe nocodue "Tpanchopmartopsr” ctp. 11-14

O6opynoBanue 1 MpUOOPHI:

10.

11.

12.
13.
14.

— Awmmepmerp Al — u3MepsieT cuily TOKa B IEPBUYHOM 00MOTKE TpaHchopmaropa,

HcTounuk nuTanus —ogHO(a3Hast SJIEKTPUUECKasi CETh IEPEMEHHOTO TOKa Ha HANpsKEHUE
100B.

Onnodasusiit tpancopmaTop Uyont = 127 B, U youo =36 B
Jlamnel HakanuBanus JI , JIp , JI3, Jl,

CoenuHUTETHHBIC TIPOBOJIA
[Tpubopsr:

o6o3navaercs I (A);

— Awmnepmerp A2 — u3MepseT CUILy TOKa BO BTOPUYHONH 00MOTKe TpaHchopMaTopa,

o6osnauaercs I, (A);

— Boastmerp Ul - uzmepsietr HanpsbkeHre, M0JaBaeMoe Ha IEPBUYHYI0 OOMOTKY

tpanchopmatopa, obo3nayaercs Up (B);

— Boapsrmerp U2 - uzmepseT BBIXOAHOCHAIPSKEHNE BTOPUYHON 0OMOTKH

tpanchopmaropa, oboznauaercs U; (B);

— Barrmerp W — u3MmepsieT BX0/IHY10 MOILIIHOCTb TpaHc(popmaropa, o0o3zHavaercs Py (BT)

DneKTpuuecKkas cxema MoAKIYeHns: 0qHo(a3Horo TpanchopmaTopa K onHo(pa3HOM ceTn

BRI

JI1 | JI2| JI% | 14

[Topsinok BhIMONHEHUS PaOOTHI:
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8. OzHakomuTCs C 000pyOBaHUEM U TPUOOpaMU. 3anucaTh TEXHUYECKHUE JTAHHBIE
ANEKTPUYECKUX MPUOOPOB B Tabmuiry Nel.

Tab6muma Nel

HanmenoBanne | O6o3Hauenne | Cucrema Kiracc [Ipenen ena nenenmst
npudopa Ha cCXeMe npubopa TOYHOCTHU WU3MEPEHUS

9. Colpath cxeMy U TIOKa3aTh €€ MpernogaBaTeio.

10. IIpoBecTu onbIT X0a0cTOrO X042 - X.X.

[Ipu oTKIIFOYEHHOM HAarpy3Ke ( JIaMIbl HE JOJKHBI TOPETh) U HOMUHAIFHOM HANPSKCHUH

U, = 100B npoBecTy OIBIT X0I0CTOro xoaa. Ilokazanus npubOpoB 3anucarh B Tabmuiry Ne2

B ONIBIT 1. B onbITe X0JI0CTOr0 X0/4a M0 MOKa3aHUIO BATTMETPA ONPEAEIAECTCS MOITHOCTh MOTEPh

B cram APcr (Br). [lotpebisiemas MOIHOCTL B peskuMme xosoctoro xona Pxx = A Per.

Tabmuma Ne2
Onvim Ne U3zmepeno Buviuucneno Onexmpuuecka
Ul U2 11 12 Pl Kop P2 n 5 Hazpy3Ka
B B A A Bm - Bm %
1 | xx - - Hem
2 | ppi Ooua namna
3 | pp2 Jlee namnoi
4 | pps Tpu namno
S | pp4 Yemuipe
1amnsl
6 | k3 - - - Hem

4. Pabouue pexumbl paboTsl TpanchopmaTopa P.P.
B ombitax 2, 3,4 u 5, mocTeneHHO MOAKIIOYas KO BTOPHYHON 00MOTKe TpaHchopmaTopa
JIaMIIbl, TPOBECTH YeThIpe pabounx pexxuma padboTsl TpanchopmaTopa. Bo Bcex onbiTax
CHSTh MOKa3aHUs MPUOOPOB U 3aMKUCATh B COOTBETCTBYIOIINE OTBITHI TaOIUIIBI Ne2.
5. TlpoBectu onbIT KOpOTKOTO 3aMblkanus  K.3.
OnbIT IPOBOAUTCS TOJIBKO COBMECTHO C MpernojaBaTesieM !
[opsimok mpoBeneHus onbITa:
— PyxkosTky aBTOTpaHcdopmaropa noctaBuTh Ha Hanpspkenue Ul = 0.
— Tpancdopmarop OTKIIOUUTH OT CETH
— 3aKOopOTUTh BTOPUYHYIO OOMOTKY TpaHc(hopMaTopa ¢ HOMOIIbIO COEAMHUTEIHLHOTO
IIpoBOAA
— Tloxgkmrounts Tpanchopmarop k cetr ¢ Ul = 0.
— TlocTeneHHO yBeMUYUTH HAIIPSDKEHUE HA MIEPBUYHON 00MOTKE TpaHChopMaTopa J10
3HA4YEeHHUs
Uk3 =5 -10 % Uyoni = 10 -12 B, ipu 3TOM TOK BO BTOPHYHON 0OMOTKE Lyjon2 = 7 A.
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[Tokazanus mpuOOPOB 3amucaTh B OMBIT 6 Ta0HIb No2.

—  OTtxtounTh TpaHCHOPMATOP OT CETH.
C moMoIIbIO ATOTO OIBITa OMPEALIISIIOT MOIITHOCT MOTEPh B Meau A Pmenn (BT).

[Torpebnsiemas
MOIIHOCTb B PEKHME KOPOTKOro 3aMmblkaHust Px3 = A Pmenu.
15. Ilo momy4eHHBIM JaHHBIM C TIOMOIIBIO IPUBEICHHBIX HIKE (DOPMYIT BHIYUCIIHTD:
6.1. koodpdunuent tpanchopmanmu K, = Unom, / Unom;
6.2. MOIIHOCTH, MOTpebdIssemMyto Harpy3koir A P =A Pct + A Pmenu, roe A P - o6mias

MOIIHOCTh TOTEph TpaHchopMaTopa

6.3. KIJ tpancopmaropa IJTp - Q 100 %
P1

16. TloctpouTs BHEMHIOK XapakTepuctuky Tpanchopmaropa Uy = f (I ) n rpadux

saucumocti  I)Tp= f ( P, ). Crenats BhIBOZ 0 KauecTBe CHATHS MAPAMETPOB LCH I

MMPpaBUJIIBHOCTH ITPOBCACHUA PacucToOB.

JIABOPATOPHAS PABOTA Nel0
Wcnbrtanmne Tpexda3HOro aCHHXPOHHOTO JIBUTATENS C KOPOTKO3aAMKHYTHIM

poTopoM

Lens paboTsr:

1. TIpmobpectr mpakTUYECKHE HABBIKK YTCHHS U COOPKU IEKTPUICCKON CXEMBI
TIOAKITIOUEHHUS TpeX(Pa3HOTO ACHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTHIM POTOPOM U
prOOPOB, UCTIOIB3YEMBIX JIJIsI KOHTPOJIS TApaMeTPOB AJNEKTPUUYECKOM 1emH, K TpexdazHoil
CETU IEPEMEHHOT0 TOKa.

2. 3amyCcTUTbh ACUHXPOHHBIA JBUTATENb U CHIATh XapAaKTEPUCTUKY XOJIOCTOTO XOa.

3. HcnbiTaTh aCHHXPOHHBIN IBUTATENb C TOMOIIBIO JICHTOYHOTO TOPMO3a JJIs MOTYYEHUs
pabourx XapaKTepUCTUK ACUHXPOHHOTO JIBUTATEIIS.

4. CpaBHUTH NOJTyUYEHHBIE paboune XapaKTePUCTUKH CO CTAHJAPTHBIMU U CENIaTh BBIBOJ O
KavecTBE MPOJCITaHHONW PabOTHI.

Ob6opynoBaHue U NpHUOOPHI:
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1. HWcrtouynuk nutanus - TpexdazHas JIeKTpuieckas CeTb IEPEMEHHOI0 TOKa Ha
HanpspbkeHnue 220B.

2. Tpexda3Hblif aCHHXPOHHBIN ABUTaTENb ¢ KOPOTKO3aMKHYTHIM POTOPOM.

3. TpexmonrocHbIN PyOMIBHUK - TIEPEKIIF0YaET OOMOTKH CTaTOpa JABUTATENSI CO
"3Be3/1bI" Ha "TPEyroJibHUK"

4. JleHTO4YHBIN TOPMO3

5. CoenuHuTenbHbIE MPOBOAA

6. I'mpu

[TpuGopst:

~

AmmepMeTp - u3MepsieT cuity Toka B (pase B, o6o3Hauaercs [ (4);
Boabst™meTp - u3mepsier HanpsbkeHue Mexay dhazamu A u B, o6o3nauaercs U (B),

BartMerp 1ByX37€MEHTHBIH - U3MEpSAET NOTPEOIsIEMYI0 aCHHXPOHHBIM JABUTaTENEM
MOIITHOCTh, 0003Havaetcst P; (Bm)

- Taxometp - u3MepseT 4aCTOTY BpalleHHUs poTopa n, (00./Bparil.)

DnekTpuyueckas cxema Iycka aCHHXPOHHOTO JIBUraTelis epeKIIoueHneM 0OMOTOK cTaTopa

co "3Be3bl" Ha "TpeyroJbHUK"

*
A Iy G G
* (I-_> : \/-.._/‘ s M clela A-paﬁo‘ra

U
B PP ot Cz C,
- r B { A\ YL ¥ \x \Z

. ~— C / Y - myck

S ' 50 et L1 s

-S4 33 Mﬂ]
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Boinosnenne padoTsi:
1. TexHuyeckue AaHHbIE HNEKTPHYECKHX NPHOOPOB

Tabnnua Nel.

Haumenosanme
npubopa

0003HaUCHHE
Ha cxXeMme

Cucrema npudopa

Knacc Tounoctu

[Tpeaen usmepenus

LicHa acicHus

2. Tlokasanus npubopoBs B peskuMe «XOJI0CTOI X01» 3amicatbl B onbite 1 Tabauubl Ne2. [Tokazanms
npuOOpPOB MPH Pa3THYHBIX 3HAYEHHUSIX HArPy3KH 3amucaHbl B OMbITHI 2, 3, 4 1 5 Tabamubr Ne2

Tabnuua Ne2
Ne H3meputb Boruncantb
omwTa [ [J I P, n, L F Mgp P, |[Cosg S n
B A Br | o6/Mun | metp H H* merp | Br - % %
1. 0
2. 4
3. 5
4. 3
5. 9
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3. Ilo nony4eHHBIM TaHHBIM C MOMOLIBLIO MPHBEACHHBIX HHKE (GOPMYJT BBIYHCIEHBI:
3.1. Bpawarounii MOMEHT Ha BaJly IBHraTens - M“pt )
Myp = Myex=F- L (Hwm) , rae F — cuna, npuknansisaemas k potopy B (H) , B nab. pabore — Bec
rpy30B, MOJBELIHBAEMBIX K JIEHTOYHOMY TOPMO3Y;,
L — paauyc OKpy’kKHOCTH, OMHCBIBAEMOIT TOUKOIT npunoxkenus cunbl F ( anuHa nneva
«KOpOMBICIa» B METpax).

3.2. ITonesHas MOLIHOCTb Ha Bany nsuratens - Pa:
Py = M, .2 (B1), rae My, - Bpamatowmii Moment asurarens (Hwm)

9,55 112 - uacrora (ckopocTs) Bpatenns potopa (06/MiH)
3.3. Koadduunent momHocTH acHHxpoHHoro asuratens - Cos ¢:

Cos = Pz /3. Uum{ ° I

3.4. CkonbxeHue apurarens - S:

S= i -1N2 .100% rae 11 - yacroTa BpalieHHs MAarHUTHOTO MO Y AaHHOTO

i neurarens (111 = 1500 06/mun)
3.5. KoadduumeHT nonesHoro aeiicTeus apurartens - 1)

n = P2 .100%
P1

3. TIloctpoenbl paGoune xapakrepuctuku acunxpontoro asuratens I = f(P2); N2 = f ( P2);

n=r7f(P2; Cos @ = f ( P2) u cnenano cpaBHeHHe HX CO CTAHAAPTHBIMH XapaKTEPHCTHKAMH.

JIJABOPATOPHA PABOTA Nell
HcnplTaHnEe 3JIEKTPUYECKOTO JIBUTATENS IOCTOSHHOTO TOKA

napaJIeTIbHOTO BO30YKICHUS

Lens paboThI:

1. [TonmyuyuTh MpaKTUYECKHE HABBIKH YTEHUSI M COOPKH IEKTPUUECKON CXEMBI MOIKITIOYECHUS C
ITOMOIIBIO ITyCKOBOTO PEOCTATa MIEKTPUUECKOT0 ABUTATEIS TIOCTOSIHHOTO TOKA NapaljIeIbHOTO
BO30Y KJEHUS K DJIEKTPUUECKON CETH MOCTOSIHHOTO TOKA.

2. 3aHy0TI/ITb SHCKTpI/I‘ICCKI/Iﬁ ABUTATCIIb U CHATH XapPAKTCPUCTUKY XOJOCTOT'O TOKA.

3. HcnwiTaTh ABUTATCJIb C MIOMOIIBIO JICHTOYHOTO TOPMO3a IJI MOJTYUYCHUS pa60‘II/IX
XapaKTCPUCTHK.

4. CpaBHI/ITB MOJIYUYCHHBIC XapaKTCPHUCTUKU CO CTAHAAPTHBIMU U CACIIATh BBIBOJ O KaUCCTBC

NpO/IeTTaHHOM PalboTHI.

O6opynoBaHue U IPHOOPHI:

1. HcToyHuK MOCTOSITHHOTO TOKa

2. DIeKTpUYECKHH ABUTATEIb MOCTOSIHHOTO TOKA MapaIeIbHOTO BO30YKICHUS
3. IIpubopst:
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4.
5.

BoasT™merp U - u3mepsieT HanpspKeHUE Ha BXOJE cXeMbl,, o0o3Haudaercs U (B);

AmmnepMeTp A - u3MepseT CIITy TOKa, HAYIIEro Ha ABUTaTeNb, 0003HavaeTcs [ (A);

AMIiepMeTp A, - U3MEpseT CUITy TOKa, HAYIIETO 10 00MOTKe BO30y X IeHus1, o0o3Hauaetcs I, (A);
TaxomeTp - U3MepsieT 4yacToTy BpalieHus poropa Y12 (00./Bparl.)

ITyckoBoli peoctar Rn - ucnosb3yercs ais IyCcKa JBUTaTeNs
PerynupoBounslii peoctat RB - ucnonp3yercs 171 peryaupoBaHus BEJIUYUHBI TOKa BO30YXKIECHUS

B 0OMOTKE BO30YKACHUS

6.
7.
8.

JleHTOUYHBIN TOPMO3
CoenuHuTenpHBIE IPOBOAA
T'upu

BHCKTpI/I‘IeCKaSI CXCMa MOAKIIOYCHUA IJICKTPUICCKOr'0 ABUTATCIIA MTOCTOAHHOI'O TOKA MapaJlJICIbHOT'O

BO36y)KHeHI/ISI K CCTHU IMOCTOSAHHOI'O TOKa
C MOMOMLIBIO ITYCKOBOI'O peocTara.

1L 1l E)_
Rg el

Sl o4 4 . A
]  m—— s ._O.,i

I 4
® ©
L

-
b Ay I
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[Topsinok BbINOJIHEHNISI PADOTHI:

TexHuyeckHe aaHHble deKTPHYECKHX NpHOopoB B Tadmmue Nel.

Tabnuua Nel
HausmcHoBanue Odosnauchne | Cucrema npudopa | Kaace Tounoctu | INpeaca wssepenns | Llena acacuus
npHoopa Ha cXeMe
2. XapakTtepucTika xonoctoro xona asuratens Isp = f (l,,) npH U,“M PesynbTaThl H3MepeHHii

3anucaHbl B Ta0. 2
Tabnuua No2

Is (A) 0,8 0,7 0,6 0,5 0,4
/MHH
Nsp 06
3. PaGoune xapaktepuctikn Mgp = f (P2); Ny = f (P2); 1 = f (P2) nput Upoy 1
Iiwow = 0,7 - 0,8 A B pexime xonoctoro xoaa u pabounx pesxumax. CHATbI noKa3aHHs NpHOOPOB
W 3anucaHbl B onbiThl 1, 2, 3, 4 1 5 Tadnnusr Ne3
Tabnuua Ne3
No H3mepeno Briuncneno
onbiTa U | Is L n, F M P, P, 1
B A A M | O6hmm | H Hwm Br Br %
1 0
2 ol
3 4
4 6
5 8
4. Tlo nosy4eHHbIM AaHHBIM C MOMOLLBIO NPHBEAEHHBIX HIKE (OPMYJT BLIUHCIEHBI:
e Bpawarouii MOMEHT Ha Basty asuratens - Mgy
M,p = Myex=F- L (Hw) , rne F - cina, npuknansisaemas k potopy B (H) , B nad. padore — ec
rpy30B, NOABELIHBAEMbBIX K JIEHTOYHOMY TOPMO3Y;
L — paauyc OKpy;KHOCTH, OMHCbIBAEMOIT TOUKOIT npiokenns cuibl F ( uiiHa nneva
«KOpPOMBICJa» B METPAX).
e [lonesHas MOWHOCTb Ha Bany auratens - Pi:
P, = M,, .2 (B7), rae My, - Bpawatoutiii moment asurarens (Hm)
9,55 N2 - yacroTa (ckopocTs) BpaweHis potopa (00/MHH)
e Koapuunent nonesHoro aeiictsis apuratens -1).
n = P2.100%
5. Tlo noay4eHHbIM JaHHBIM NOCTPOEHBI XapakTepHCTHKa XonocToro xona Ny = f (IB) u pabouie
xapaxtepuctukit Mgp = f (P2); M2 = f (P2); 1] =f (P2).
6. CnenaHo cpaBHeHne rpaMKOB MOCTPOEHHbBIX XaPaKTEPHCTHK CO CTaHAapTHbIMI. Ha ocHOBaHIH

CpaBHEHHs CAeaHbl BbIBOAbI O KA4€CTBE CHATHSA NapaMeTpoB LEMH H NPaBiIbHOCTH MPOBEACHIS
pac4eTos.
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JIABOPATOPHAA PABOTA Ne 12.
Hccnenoanue paboThl AJIEKTPUUECKOTO FEHEpaTopa

ITocTostHHOTO TOKA napajuiCJabHOTO B036y>KI[€HI/I$I.

[lens paboThI:

[Tomy4ynTh NMPaKTUYECKHE HABBIKA YTCHUS H COOPKH AJIEKTPHUECKOU CXEMBI AJIEKTPHUYECKOTO
reHepaTopa MOCTOSIHHOTO TOKA MapalieIbHOTO BO30YKICHHUS

3amyCTUTh SNEKTPUUECKUN TeHEPATOP MOCTOSIHHOTO TOKA MapaieIbHOTO BO30YKACHHUS

C TIOMOIIIbIO ACHHXPOHHOTO JIBUTATENISI IEPEMEHHOTO TOKA U TIOKIIOYUTh K HEMY 3JIEKTPUIECKYIO
Harpy3Ky.

CHATH XapaKTePUCTHKY XOJIOCTOTO TOKA TeHEepaTopa.

CHSATBH BHEIIHIOIO U PETYJIUPOBOYHYIO XapaKTEPUCTUKH IeHEPaTOpa PH PA3TMYHBIX BKIFOUCHHUSIX
Harpy3KH.

CpaBHHUTH MOTyYCHHBIC XaPAKTEPUCTUKU CO CTAHJAPTHBIMU M C/IETIATh BBIBOJ O KAUECTBE
MPOJIeIaHHOM PabOTHI.

O6opynoBaHue U IPUOOPHI:
e lcTouyHuK nuTaHus - TpexdazHas CeTh IEPEMEHHOIO TOKa
e Tpexda3ublii aCHHXPOHHBIN BUrATENb C KOPOTKO3aMKHYTBHIM POTOPOM
e  DJIEKTPUYECKUI F€HEPATOP MTOCTOSHHOIO TOKA NapajuIeIbHOTO BO30Y K IEHUS
e Brixiouarenu:
e TpexmomocHbIN aBTOMAT P; - mojkitoyaeT Kk Tpex@a3Hoil ceTu nNepeMeHHOro TOKa aCHHXPOHHBIH
JIBUTATEIIb C KOPOTKO3aMKHYTBIM POTOPOM
e  OJHOMOJIOCHBIN BBIKIIOYATENb Py - MOIKIIOYAET K SIKOPHOM 0OMOTKE reHepaTopa Harpy3Ky
(JTaMIThl HAKaJIMBAHMS )
e  OIHOMOMIOCHBIH BBIKITIOUATENh P3 - MOAKIIIOYAET K SKOPHO 00MOTKE 0OMOTKY BO30YKICHHUS
MOJIIOCA
e P, - py4HOH KOHTPOJUIED, IPOU3BOAUT IIOITAITHOE TOJKIIOUEHHUE DIIEKTPUYECKON HATPY3KH K
TeHEPaTopy
e PerynupoBouHslil peocTaT Ry - HCIIONIB3yeTCs ATl pEryIMpOBaHMsI BETMYUHBI TOKAa B OOMOTKE
BO30Y:KJIEHHs T'eHepaTopa.
e (CoenuHUTENBHBIE TPOBOJA.

[TpubGopsr:

o ®dazoMeTp cos - MOKa3bIBaeT U3MEHEHHE KOI(PPUIIEHTa MOIIIHOCTH ACHHXPOHHOTO JBUTATEIIS.

e BonbrMmeTp V - OKa3pIBaeT BEIHMYUHY HANPSHKEHUS, BOSHUKAIONIETO HA BHIBOJIAX SIKOPHOM
00OMOTKH reHepaTopa

e AmmepmeTp A - OKa3bIBaeT BEJIMYMHY TOKA, BBIpa0aThIBAEMOI0 F€HEPATOPOM

* Ammepmetp A; - U3MepsieT TOK 0OMOTKH BO30Y KIEHUS T€HEpaTopa.
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DnekTpuueckas cxema MOoAKIIOUEHUS AIEKTPUIECKOro reHepaTopa NOCTOSHHOTO TOKa
NapajuieIbHOrO BO30YKIEHUS

P2 P4
i 1+ + 12 3
—|cosp— =10 sl 1
prr —i| a m 1 } - ®—
A P12
2 P - @}-
, P 0
B0

[Topsimok BhIMONHEHUS PaOOTHI:

1. O3nakoMuTCs ¢ 000pYJOBaHUEM U NPUOOPaMu. 3anKcaTh TEXHUYECKUE JTaHHbIE
NIEKTPUUYECKUX TPUOOPOB B Tabuuiry Nel.

2. CoOparb cxeMy M M0Ka3aTh €€ NpenojiapaTento.

3. Buikmouarenem Py noaxknounts acunxponeiii asurarens k pexdasnoii ceru. [pn atom P2 u P3
BBIK/IIOUYEHbI. TaK KakK BaJl pOTOpa aCHHXPOHHOIO ABHraTeNs ¢ MOMOLLUBIO My(Thl COEMHEH C BaJOM
SKOps reHepaTopa, TO Mpii BpallleHHH sKops reHeparopa B Hem Oyzer HaBoantcs DJ1C caMOMHAY KL,
Bonbtmerp V Gyner nokassiBath sHauenne DJIC camounaykunn redeparopa Eg.
3navenne Eg3anucars B Tabnmnuy Ne2, onsir 1.

4. Asromaruueckum seikmouatenem P3 nogkmounts oomotky Bosoyskaenns LU L, reneparopa.

S. CHATb XapaKTepHCTHKY XOJI0CTOro Xoza reseparopa. [lns atoro perynnposounbiM peoctatom Re
H3MEHATb TOK B030y:kaeHus IB cornacho 3nauenuii Tabnuupt Ne 2 (onbitst 2,3,4,5). Iokazanns
npudopoB 3aHectH B Tabmmuy No2.

Tabmma Nel
HaumenoBanu |O603nauenune |Cuctema Knacc [Ipenen [lena nenenus
e mpubopa Ha CXEME npubopa TOYHOCTH U3MEPEHUS

TabGmmia Ne2
Onwvim Ne ] 2 3 4 5 6 7
16 (4) 0 0,4 0,5 0,6 0,7 0,8 09
Uxx = Ey (B)
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1. BHemHsist XxapakTepucTruka reneparopa. [lokazanust mprOOpOB MpH OTKIIFOYSHHON HATPy3Ke U B
nosioxenuu 1,2,3 xontposuiepa P4 .

TaoOymia Ne3
[Toxazanus P2 BBIKITIOUEH P2 Bxitouen
nprnbopos Onvim 1 Onvim 2 ‘ Onwvim 3 ‘ Onwvim 4
Harpyska [Tonoxxenus konTposepa P4
OTKIIIOYeHa 1 2 3
UHazp (B)

I, (4)

1, (4)

cosQ

2. PerynupoBouHas XapakTepUCTHKa IreHepaTopa MpU OTKIIOYEHHON Harpyske (BbIKiItoyaresb Pa
BBIKJIFOUYCH; MTOJTyYEHHBIC TAaHHBIE 3arucanbl B Ta0uuiry Ned4 onbIT 1) M BKIIIOYEHHOM HArpy3Ke

(BbIKITIOUATEINH P BKIIIOUYEH; MTOTyYEHHbIE 3HAYCHHUS TPUOOPOB 3anucanbl B Tadauiry Ne 4 omsit 2, 3.
4).

Tao6muia Ned
UHOM Hazp (B) ] 8 (A) I H (A)

Nel Harpy3ka BBIKIIOYEHA
Ne2 nonoxenue 1
Ne3 nonoxenue 2
Ne4 nonoxenue 3

TTomoxenue
KOHTpOJIepa

3. Tlo momy4YeHHBIM JaHHBIM MTOCTPOEHBI XapaKTEPUCTHUKA X0IOCTOTO X012 Erey =f(I5) mpu I, = 0 mo
tabnuue 2; BHeuHss xapaktepuctuka Uyoy= f(I;) mo tabnuue Ne3; perynupoBodHast
xapakrepuctuka Iy =f(Iy) mpu Uyom = const mo Tabmnuie Ned.

4. Cpenatb cpaBHEHHE I'pa)MKOB IOCTPOCHHBIX XapaKTEPUCTUK CO CTaHAApTHBIMU. Ha ocHOBaHUM
CPaBHEHMSI CIEJIaH BBIBOJ O NIPaBUIIBHOCTH CHATHS NTAPaMETPOB LIETIH.

JIABOPATOPHAS PABOTA Ne 13
JIMCTaHIIMOHHOE YIPABJIEHUE aCHHXPOHHOI'O JIBUTATEISI IPY TOMOIIA MarHUTHOTO
mycKaTess

[{enb paboTHI:

[Tory4nTh IPAKTHYECKUE HABBIKK YTEHUS U COOPKH SJEKTPHUECKON CXEMBI IOIKITFOUCHUS
MarHUTHOTO IyCKaTes JIJIsl TUCTAHIIMOHHOTO YIIPABJICHHUS ACHHXPOHHBIM JJIEKTPUICCKIM
JIBUTATEIIEM.

3aIyCTUTh SJCKTPUIECKUAN JIBUTATEIh C TOMOIIBI0 MAarHUTHOTO ITyCKaTEelIsl.

[TpoBecTr peBepcHpOBaHUE IBUTATEINS C TIOMOIIBIO MATHUTHOTO ITyCKATEIsI.

VcnpiTaTh aCHHXPOHHBIHN JBUTATEIb TIPU pa0bOTE OT ABYX (ha3 HCTOUHUKA HAMIPSDKEHHUS, TIPU
OJTHOBPEMEHHOM Ha)KaTHUU KHOIOK myckatens «Brepen» u «Hazamn»
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TeopeTnueckue cBeICHUSA:

CMmoTpeTs MeToaArIecKoe mocooue "DIeKTpudecKuii mpuBos"”

O6opynoBaHue U NPUOOPHI:

HlcTouyHUK IEPEeMEHHOTO TpeX(pa3zHOro TOKa

TpexdasHblil aCHHXPOHHBIN JBUTATETH

JlaGopaTOpHBI CTEH]T C MATHUTHBIM ITyCKaTeJIeM M KHOTIOYHBIM BBIKITIOUATENIEM
OpnnonountocHbIl BeiktouaTens P2 [Ipubopsr:

- Boasr™merp U - u3mepsieT HanpsbKeHHE Ha BXoJe cxeMbl, o0o3Haudaercs U (B);

BHCKTpI/ILIeCKaﬂ CX€Ma IMOAKIYCHHUA K TpeX(baSHOﬁ CETHU NEPEMEHHOI'O TOKa aCHHXPOHHOTI'O
ABUTATCIIA ITPU ITOMOIIIU MArHUTHOI'O Iy CKATECJIA

P
P~ Ucemu
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1 [ T
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. |
I I
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IMopsiaok BeINOJIHEHHS! PAGOTHI:
1. O3nakoMuTCs ¢ 00OPY/IOBAHHCM H TPHOOpaMHu. 3amicaTh TCXHHYCCKHEC JIAHHBIC YICKTPHUCCKHX
npubopoB B Tabauuy Nel.

Tabauua Nel

HaumeHoBanue Obo3nauchue | Cuctema npubopa | Knace Tounoct | [Mpeaen uamepeHus

npubopa

Ha Cxeme

IlcHa mpenacHus

2. Cobpatb cxeMy H MMOKa3aTh €€ NMpernoaaBaTeIio.
3. 3amkHyTh pyOMITBEHHK P2

Tabauua Ne2
NYHKT Mannnynmmg PczyanaT MaHHUTTYJISATHHA Orger
Haxcatb kHonky «Bnepea» Bpauenne Bana nsuratens no 4acopoii crpenke
4 Bpaienne pana nsuratens npoTHR HaCOBOI CTPENKH
OcranoBka Basa aBurareins
Haxatb kHonky «Ctomn» Bpauienne Bana aBuratens no 4acoBoii cTpenke
5 Bpauienne Bana 1BuraTens NpOTHB YACOBOI CTPENKH
OcraHoBka BaJia uBHIarTeis
Haxars kHonky «llazan» Bpauienne Bana asuratens no 4acoBoii cTpenke
6 Bpaienne Bana ABuratens npoTHR YaCOBOI CTPENKH
OcranoBka Basia uBurarcis
7 ITpu paGoraiouem asurarese DNCKTPOABHIATC/Ib OCTAHOBHTHLCS
Pa3’0OMKHYTb BbIKJIIOUaTE b P) DnexkTpoasuratent GyaeT mpoaomKaTh paboTaTh
8 Haxarb kHonky «Cron» DNEKTPOBUIATENL OCTAHOBHTHCS
DnekTpoasnratens OyaeT npoaomkath paboTaTh
IIpu pazomMKHYyTOM DnekTpoasurarens 3apadoraeT
9 BbiKMouartene Py HaxaTb Ha 5 —
‘ ) b He 3apaloTaeT
kuonky «Buepeay» wiu «Hazany | 2/€KTPOABNTATED HE 3apaboTac
10 OaHOBpPEMEHHO HAXKATh KHOMKH | D1eKTposBmraTens sapabotaer

«Buepeu» u «Haszau»

Dnekrpousuraresb He 3apadoracr

OTBeTHTH HA BONPOCHI:
1. Kak na3piBaiorcs AeiCTBHS, 1IPOBOAMMBIE € MIEKTPOABHIATENEM B 1IyHKTaX 4 1 6.
2. B nyskrax 7 1 9 B 21eKTpHYECKOif cXeMe BKIIOUCHHS aCHHXPOHHOTO JIBUTATEIs Pa30MKHYT
OJTHOMIONIOCHBIH BhIKITIOUaTeb Py  Kakyio pasuuity B paboTe 31CKTPOIBHraTEIs BbI 3aMCTHIIH?
[Touemy 370 NponcxoauT?
3. OObacuuTE NPHYMILY TOI'O OTBETA, YTO Bbl 3auucaiy B iynkre 10.
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JIABOPATOPHAX PABOTA Nel4

I/ICCJ'ICILOBaHI/IG MMOJYIIPOBOAHHUKOBOI'O AXOOA.

HCHL pa6OTBIZ O3HaKOMUTHCA C pa60T0171, OCHOBHBIMU XapaKTCPUCTUKAMU U
MPUMCHCHUCM IMOJIYIIPOBOAHUKOBBIX JUOJOB - BBIIIPAMUTCIIBHOTO 1014,

nuona lllortku, crabunmuTpoHa.

[Topsimok BeIONHEHHS paOOTHI:

1. U3yunTh TeopeTHdecKue OCHOBBI IO MarTepualiaM JICKIUH WM TEPEeYHI0 PEKOMEHIOBAHHON
IIPENO1aBaTEeNIEM JIUTEPATYPBL.

2. Yoenuthbces, 9To 00K BBIKIHOYATENh MOIYJICH CTeH1a HaXOSITCs B osioxeHnn « BBIKIDy.

3. Ilo yka3aHWIO TperoaaBaTessi, BHIOPATh MOMYJIM CTEHOA JJIsl BBIOJHEHUS TEKYIIErO 3aaHwus.
[ToAroToBUTH COEMHUTENBHBIE TPOBOA (IEPEMBIUKH), BXOIALINE B KOMIUIEKT TOCTaBKH CTEH/A.

6. CoemMHUTh MOJAYJIH CTEHJA COIVIACHO IPHHIMIIMAIBHON JJIEKTPHUYECKOW CXEeMEe WM CXeMe
COEIUHEHHUN.

/. IlpoBecTH IKCIIEPUMEHT.

8. BBIKJIIOYHTH MUTAHKUE CTCH/IA.

9. CocTaBuUTh OTUET 110 JTa0OPATOPHOIL padore.

[Topsanok nposeaenus skcriepumenTa: MccnenoBanue
BBIIIPAMUTEIBHOTO THO/1A
1. CoOpatrh cxeMmy Juisi WCCIEIOBAHHS BBIIPSIMUTEIBHOTO quojga VD1 Ha MOCTOSHHOM TOKe

(puc.1).
PV1
(v)
O/
VD1

E1 [ R1

QO €<—» O+
>

Puc. 1 MccnenoBanue noaynpoBOAHUKOBBIX THOOB.

I[.TISI HU3MCPCHUA aHOAHOT'O TOKAa MCII0JIb30BATh aMIICPMCETP OJ0Ka ((I/I3MepI/ITCJ'ILHBIe HpI/I60pLI»,
AJI1 UBMCPCHUA aHOAHOT'O HAIIPAKCHHA - BOJIBTMETD. B kxadecTBe MCTOYHHMKA ITUTAHMS IPpUMCHUTH

perynupyeMbplii MCTOYHHK TuTaHus «-12B...0...12B» Onoka «Wcrounuk nuranus». I[IpeacraButh
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cXeMy Ui POBEpPKH TpernoaaBaTento. B xadectBe R1 ucnonb3oBate conporusnerne 100 Om Oioka

«Jlnoapl, pe3ucTopsl, KOHAEHCATOPBD.

2. BxmrounTh 3neKkTponuTaHue Moayied creHga. CHATh  BOJIBTAMIEPHYIO  XapaKTEPUCTHKY
BBIIIPSMUTEIHHOTO Mroaa VD1 Ha MOCTOSTHHOM TOKE CHavaja Uit IPsSMOH, a 3aTeM Jyisi 00paTHOM

BeTBH. /{7151 CHATHSA 00paTHOM BETBH M3MEHUTH MOJSIpHOCTH (-12B....0).

Perynupys BxoaHoe HampsbkeHHe ¢ moMolbio noreHuuomerpa «El» B mpenenax 0...12B, uzmepsats
Tok (P1) u manpsokenue (P2) na nuome. Pesynbrarel m3mepenuit 3anectu B T1abn. 3.1.1 u 3.1.2.

BBIKITIOYMTD 3JIEKTpONUTAHUE MOAYJNEW CcTeHJa. YcCTaHoBUTh norteHuuomerp «El» B HyneBoe

[IOJIOJKEHHE.
Taomuma 1
Iy, MA
TaOnuua 2
Uo6p, B
'00p' MA

Hccneoosanue ouooa Lllommxku.

CoOpatp cxemy mns uccnenosanus nuona Llorrku (STPS1045 na Gnoke «HenuHeiHbIe 21eMEHTH)
Ha IMOCTOSIHHOM TOKe. BbeimosHnTh myHKTHl 1 1 2 qus auona Ilorrku. CpaBHHTH BOJIBTaMIIEpHBIE
XapaKTEePUCTUKH OOBIYHOIO BBIIPSIMUTENBHOTO 1uoja U auoaa llortku.

Hccnedosanue cmabunumpona

CobOparb cxemy JIsi UCCJIEIOBAaHMS CTAOWJIMTPOHA HAa TOCTOSHHOM TOKE (QHAJOTUYHO CXEME IO
puc.l). Boimomuute myHkT .2 ans crtaOuiautpona. Iloctpouth rpaduk 3aBHCHUMOCTH BBIXOJHOTO
HanpsbkeHus U, oT Toka I.,. Pe3ynbrarel 3anectu B Ta0m1. 3.

Tabmuua 3

Uen (B)
I (B)

[To momy4eHHOH BOJBTAMIIEPHONW XapaKTEPHCTUKE OMPEICNUTh HampshkeHue crabunmusanuu u 1lcr
BeMUUHY U (PepeHITUAIEHOTO COMTPOTHUBIICHHUS.
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JIABOPATOPHAX PABOTA Nel5

HCCJ’IG,Z[OB&HI/IG 6I/IHOJI51pHOFO TpaH3UCTOpa

Ilenp  paGoThI: O3HAKOMUTBCS ¢  paboToH, OCHOBHBIMU XapakTepUCTUKaMU U

MPUMEHEHHEM OHIOISIPHOTO TPAH3UCTOPA.

[Topsimok BBITIONHEHUST PaOOTHI:

N3yuute TEOPETUYECKHUE OCHOBBEI o Marepuaiam JICKIMH 15030 IIEPEYHIO
PEKOMEHIOBAHHOM MPENOIABATEIEM JIUTEPATYPHI.

Y0enuThCs, UTO BBIKIIOYATEIb CTEHAa HaxoadaTes B nonoxeHun « BbIKJD»

[To yka3zanuro mpemnoaaBaTelisi, BBIOpaTh MOIYJIN JJI BBIMTOJIHEHUS TEKyIero 3aaanus. [loarotoButs
COEIMHUTEIIbHBIE TPOBOJIA (IEPEMBIUKH ), BXOSIINE B KOMIUIEKT NOCTABKU CTEH/A.

CoeauHuTh MOAYJIU COTIAaCHO MPUHIUIIUATBEHOMN 3JIEKTPUUECKONU CXEME MITH CXEME COCMHEHUM.
IIpoBecTu 3KCIEpUMEHT.

BEIKII0YNTE CTEH.

CocrtaBuTh OTUET 110 TaOOPaTOPHOI padoTe.

[Topsinok npoBeeHNs SKCIIEPUMEHTA:

1. UccnenoBanue XapakTepUCTUK OUIOISIPHOTO TPAH3UCTOPA.

1.1 Cobpatb cxeMy JUIsl CHATHSI XapaKTepPUCTHK OUIOJsipHOTO TpaH3ucTopa (puc.l). Mexny raesnamu
X2 n XII Bxmounts mwuimamnepmerp PA3 Onoka «/3mepurenbHble NPUOOPBI», MEXKIY
rHe3namMu X1 n X4 - mwumamnepmerp PA1L. Coenuunte nepemsrukoi THe3ga X3 u X7. Mexny
rHesnaMu X2, X5 u X4, XI16 BraouuTh wu3MepuTenabHbie MpuOopel PV1, PV2 Gnoxka

((I/ISMepI/ITCJILHBIC HpI/I60pLI» B PCKUME HU3MCPCHUA NOCTOAHHOI'O HAIPSAKCHUA. Ilogkmr04uTh

uctounuk « = U,», ycranoBus TymOiep SA2 B HUKHEE MOJIOKEHHE.
1.2 CHATH CTaTHYECKYIO XapaKTePUCTUKy HpsiMoii mepenaun 1o Toky Iy~ f ( 15 ) npu 3nauenun Ug,

paBHOM 3aaHHOMy 3HaueHuto Ey, u R =0. JIJI1 5TOrO JONOJHUTENHLHO TOCTABUTH TIEPEMBIUKY

mexay rHesnamu X1 un X3. Briarouuts snekTponuTaHue Moaysien crenaa. V3MeHsist monoxeHue
noteHuuomerpa RP1, Tem cambiM u3MeHsisi TOK 0a3bl, CHUMAaTh MOKa3aHUSI MUJLTHAMIIEPMETPOB

PA1 u PA3. Pe3ynbrarel u3Mepenuit 3anucath B Tabia. 1. Ilpu cHATHM XapaKTepUCTUKU CIEAUTH

3a IMOCTOSAHCTBOM HAIIPSIKCHUSA U K. BrIKITIOUUTD QJICKTPOIIUTAHUC Moz(yneﬁ CTCHOA.
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Taonuma 1

U.=6B
I5WlA
I, mA

1.3. CHATh XapaKTepMCTUKy npsmoii nepemauu mo Toxy Iy ~ f (I; ) npu nanuuun marpysku Rg.
V6pars nepeMbuky Mexay THesgamu X1, X3 (Bkmouuth B cxemy pesuctop R»). Bxmouunrts
sJIeKTponuTanke Moxayied creHaa. C HOMOINBIO mepekmouarens «R» yCTaHOBHTH 3ajaHHOE
3Hauenue pesucropa R,. C moMomipo norenuomerpa RP1 ycTanoBUTh TOK 6asbl, paBHBIA HYIIIO, a C

HOMOIIBI0 TIoTeHHMOMeTpa RP2  ycranoBuTh 3amaHHoe 3Hadenue F,. B jpanbHeiimem pydky
perynupoBku RP2 ne Tporatb. B BOnM3uM o0macth HachlleHMsT TOYKM CHHMATh dallle.

:‘)KCHepI/IMeHTaHBHHC PE3yJIbTAaThl 3aIlIMCATh B Ta0J1. 2. BEIKIIOUHTE QJICKTPOIINTAHUC MOI[yntI CTCHOA.

HOCTpOI/ITL SKCIICPUMCHTAJIbHBIC XapaKTCPHUCTUKU.

Kk ®K RG Cc

R1
+ O—1 11—
UBbix
Usx
= O

Puc. 1 HUccnenoBanue OUIONSIPHOTO TPAaH3UCTOPA

Tabnuua 3.2.2

UK3 =

I; mA

I, mA

1.4 Tlo moctpoeHHOil B 1. 1.3 xapakTepuCTHKe ONpPEAeNuTh 00JIACTH AKTUBHOTO YCHJICHUS, OTCEYKU U

Haceimenus. Onpenenuts Makcumanbhbii 10k Iy ~ f (Uy, ), mpu kotopom eme oGecrieunBaeTcs

JIMHEWHOE YCHUJICHHUC.
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1.5 CHATh BBIXOJHBIE CTaTHUeckue Xapakrepuctuku tpansuctopa Iy~ f (U, ), npu I; =const. Insa

9TOI'0 AOIOJHHUTEIBHO YCTAHOBUTDH IICPEMBIYKY MECKAY 'HE3JaMU XI uX3.

Bxirounts nutanue. M3MeHsist TOK 6asbl OT HyJISt CHATH CEMENCTBO BBHIXOIHBIX XapaKTEPUCTHK
¥ 3apPUCOBATh HA OJHOM PUCYHKE BBIXOAHBIE XapaKTEPUCTHKH JUIA TPEX 3HaueHui Toka 6asel: I; = 0,
15,705 15 max; 153715 max. st 5TOrO ¢ momomupio norenuuomerpa RPV1 ycranaBauBaTh TOK 6asbl
(noxazanus mummammnepmerpa PA3) - I = 0; 15,70,5 I max; 153715 max,

Wsmenss nanpsoxenue U, nmorennuomerpom RP2 B 1eny KOJUIEKTOPA OT HYJIEBOIO 3HAYECHUS
U3MEPSATh TOK Koutekropa Iy tpansucropa (Muutnammepmerpom PAT1). TlpousBecty u3MepeHus TOKa

KOJIEKTOpA MPH HECKONIBKHUX 3HaueHusx Hanpsokenus U, (mokasanus mynbtumerpa P2). Pesysbrars
u3MepeHuil 3anectd B Tabn.3. IlpousBecT aHAIOTHYHBIE M3MEPEHUs MPH JBYX JIPYTHX 3HAUCHHSX
Toka 0a3bl. Ilepen KakapM HM3MEpeHHUEM HEOOXOAMMO MOJPEryJIUpOoBaTh TOK 0a3bl TPaH3UCTOpA.
BBIKITI0YMTH IUTaHUE MOJYJIEH CTEH]A.

Ta0muma 3.2.3

Isi= mA
U, B

Iy mA
Isp= mA
U, B
I, mA
163 =

U., B
Iy mA
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JIABOPATOPHAX PABOTA Nel6
HccenenoBanue 0JHOIIOIYIIEPUOIHOIO BBIIPAMUTENS Ha

MOJIyITPOBOJJHUKOBOM JTHO/IE.

Hens pabotel: MccnenoBaTs paboTy OJHOIMOIYHNEPUOAHOIO BBIIPSIMUTENS HA

MOJIYIIPOBOJHUKOBOM OIUOAC U IMAPAMCTPUICCKOI'O CTa6I/IJ'II/I3aTOpa HaIIPsAXKCHUA.

[Topsiiok BeIMOTHEHUST PAOOTHI:

1. M3y4nTh TEOpPETHYECKHE OCHOBBI IO MaTepuajaM JEKIHMA WU TEPEYHIO PEKOMEHJIOBAHHOU
MIpeno/iaBaTesieM JUTEPaTyphbl.

2. Y0enuThes, 94To OOIIMIA BRIKIIFOYATENh MOYJIeH CTeHa HaXoAaTcs B ostoxkeHun «BbIKJDy».

3. [lo ykazanuio mpernofaBaTessi, BEIOpATh MOIYJIH CTEHAA /IS BBIMOTHEHUS TEKYIIEro 3aJaHusl.
[ToAroTOBUTH COEMMHUTENBbHBIE TTPOBO/IA (TIEPEMBIYKH ), BXOAIINE B KOMIUICKT TIOCTaBKU CTEH/IA.

4. CoeaMHUTh MOJYJIA CTE€HJA COTJACHO MPUHIUIHUAILHON 3IEKTPUYECKON CXeMe WM CXEeMe
COCIUHCHUH.

5. IlpoBectu sKCIIEPUMEHT.

6. BBIKJIIOYNTE IUTaHUE CTEH/A.

7. CocTaBUTh OTYET 110 JIabopaTOpHOU padoTe.

[Topsox npoBeaeHust pabOTHI:

B kayecTBe WCTOYHWKA TMTAHWA TPUMEHUTh OAWH U3 BbIX0MO0B (A,B,C) Omoxka
«TPEX®A3HbBII TEHEPATOP 50I'ty». Uameputensusie npudops PV1 u PAl wuckmounts u3
CXEMBI, TOATOTOBUTH OocIiuorpad. BKIIOUUTE 2JeKTpONUTaHHe MOJyJIel CTeHa U ocLuuIorpada.
[HoaxmounTs BXOA ocuuuiorpadga K rHe3aM HUCTOYHHMKA NUTaHMS. YCTaHOBUTh CUHXPOHM3AIUIO
BXOJHOr0 curHana. CHITh OCHMJUIOrpaMMy BXOJHOTO BhINpsMIsieMoro HampsikeHus U, onpenenus
MAacIITa0bI 10 BPEMEHHU U HAMIPSKEHHUIO.

CHATH ocHWIIIOrpaMMy HampspkeHuss Ha Harpy3ke Uy, s 9TOro mOAKIIOYHTH OcCIuiorpad
napajuiespHO pesuctopy R;. 3apucoBaTe B MaciiTabe ociuuiorpaMMy HarnpsikeHust Ha Harpyske Ug,
oTpesieNIuB MacIlITa0bl O BpEMEHHU M HampsbkeHHto. CHATH OCHMIUIOPaMMY HAIpsKEHUs! Ha AUOE
U, (moaxmrouuth ociwuiorpad mnapamiensHo auoiae VDI) ompenenuB 1Mo Hel BETUYHHY
MaKCHUMaJIbHOI0 00paTHOro HanpsbkeHus Ha auone Ugbp Makc. BBIKounTs nUTaHue ocuuuiorpada

Y MOJYJIEN CTEH/A.
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3. HccrnenoBanue mapaMeTpuIecKoro CTabMiIN3aTopa HaNpsHKSHUS

Co0path cxeMy nmapamMeTpHIecKoro ctabminzaTopa HanpsbkeHus (puc.1).

R1
R2

R3

E1 PV1 Z'SVD(V)PVZ

(@' & ©

Puc. 1 HUccrenoBanue napaMeTpuuecKoro crabuimsaTopa

B kadecTBe MCTOYHMKA NMHUTAaHHS KCIIONB30BAaTh peryiaupyeMbii ucrounuk El 0...12B
O6moka «McrouHuk nuTaHus». JIA  WM3MEpeHHs  BXOJHOTO HANpPSDKEHUS U BBIXOAHOTO
CTaOMJIM3UPOBAHHOIO HANpPSHKEHUS MCIIONIB30BaTh BOJBTMETPHI O0Ka «3MepuTenbHble MPUOOPH».
BKII104MTh 2EKTPONUTAHNE MOYJIEH CTEH .
W3meHsst BeMYMHY BXOJHOTo HampsbkeHus uctounuka El B mpeaenax 0...12B cHATH 3aBUCHMOCTD
BEJIMYMHBI BBIXOJITHOTO CTAOMJIM3UPOBAHHOIO HAMPSKEHHs OT BEJIMYMHBI BXOAHOTO HanpsikeHus Ucr
" f(Usy). Pesynbratsl 3anecty B Tabi. 1. [Toctpouts 3aBUCUMOCTD Ucr ~ f(Usy).
[To mocTpoeHHO# 3aBUCHUMOCTH ompenenuts Koddduuuent crabmnmmsanuu K., mapaMeTpuyeckoro
crabmim3aTopa Ha ydactke ctabmnmzanuu: K., = AUq/ AU,y

Tabmua 1

U, (B)
U, (B)
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