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JlaGoparopnasi pabora Ne 1

HccaenoBanue 3aBUCUMOCTH CONPOTUBJICHNUS PeaibHbIX
NPOBOJIHUKOB OT X FreOMeTPHYECKHX apaMeTPOB 1
yeJbHbIX CONMPOTUBJIECHNI MAaTepPUAJIOB

Hean:
Onpenenuts yaenbHOE CONPOTHBIICHHE MPOBOTHUKA M CPABHUTH €r0 C TAONHIHBIM
3HAYCHUCM.

KpaTKI/Ie CBCICHUSA U3 TCOPHUU:

OTHo1IeHNE HaIps>KCHUA U MECXKAY KOHIOAaMU  MCETAJUIMYCCKOTO IMNPOBOJHUKA,
SABJIAOMICTOCA Y4aCTKOM BHCKT'pH‘ICCKOﬁ ey, K CHJIC TOKa | B ey €CThb BCIMYHHA
IIOCTOsIHHAasA:

u
R = —=const.
I

Ory BenuuuHy R HasbBalOT anekmpuueckum conpomueneHuem npoGoOHUKA.
DJEeKTPUIECKOe CONPOTUBIECHHE n3MepsieTcsi B OMax. DIEeKTPUUECKUM CONPOTHUBICHHEM
1 OMm oOmagaer Takol y4acTOK IIETH, Ha KOTOPOM IIPH CHJIe TOKa | A HampspkeHHE paBHO
1 B:

1B

10m=—

14
OmBIT ~ TIOKa3bIBAET, YTO 3JEKTPUUECKOE COMPOTHUBIICHHE IPOBOJHUKA  TIPSIMO
MPOTIOPIIMOHAIBHO €ro JutiHe L 1 06paTHO MpOMOPIHOHANBHO TUIOMEIH S TOTIEPEYHOTO

CCUCHMSA MMPOBOAHUKA!

L
R=p —.
S
ITocTosIHHBI /Ui JAQHHOTO  BELIECTBA apaMeTp /)  Has3bIBACTCS  yJCIBHBIM
JIIEKTPUYECKMM COIPOTHBIICHUEM BEINECTBA. YEIbHOE CONPOTHBIECHUE HM3MEPSETCA B
2
OM - Mm“/M.

IHopsiaoK BbINIOJIHEHHS Pa0OTHI:
1. Cobepure Ha MOHTa)KHOM CTOJIE HIIEKTPUIECKYIO CXeMY, IIOKa3aHHYIO Ha PHCYHKE 1.
Pucynox 1

&

2. BriOepure marepuan MPOBOJHHKA COTJIACHO 33JaHHIO IMPEMOJAaBaTelis, YCTAHOBHUTE
3HAYEHUS IJIUHBI U TUIOIAIU TIONIEPEYHOT0 CEYCHHUSI.

Hampumep: nukens, L =100m, S =0,1 M,

Marepuain:

nnuHa L =

TUIOIAIb TTOTIEPEYHOTO CEUCHHS S =

3. Ompenennure SKCIEPUMEHTAIFHO C IIOMOINBIO MYJIBTHMETPA HANpPsKCHHE Ha
MPOBOJIHUKE.

J1n1st 3T0r0 HE0OXOAMMO MOJKIIIOYUTH MapAJUIETEHO IPOBOIHUKY MYJIBTUMETDP B PEXHUME
MOCTOSIHHOTO HaNpsHKEHHs, COOMI0ast OJISPHOCTb.

3anuuiure nokasaHus MyJIbTUMETpa B Tabuuiy 1.

Tabmuna 1
3amaHo M3mepeno Paccuutano
Neo Cuna Compo- Corpo- VaensHoe
[nuna, | Hanpsoxenue
onbITa Toka |, | TUBJIEHUE, | THBIEHHE, | CONPOTUBICHUE
L, M U, B R 0 2
A ommerpas UM R, Om P, OMm - MM /M
1
2
3
4
5

4. OnpenenuTe HKCIEPUMEHTAIBFHO C TOMOIIBI0 MYJITHMETPA CIITY TOKA B IIETIH.

Jlng 3Toro HEOOXOAMMO BKIIIOYHTH MYJIBTUMETP B PEXKHME M3MEPEHHUS MOCTOSHHOTO
TOKa TOCJIEI0BATENBHO B IIETIb, COOJII0/1As MOJISIPHOCTb.

3anumuTe MoKa3zaHus MyJIbTHMETpa B Ta0muiy 1.

5. PaccumraiiTe cOnpoTHBIICHHE IPOBOJHIKA IO (hopMyIe:
U
R= I_ = const.

6. OmnpezienuTe yIelIbHOE CONPOTHUBIICHHE MaTepuaa, BbIBE/Is €ro 13 (hOpMyIIb:

rae R - AKTUBHOC COIPOTHUBJICHUC PEAJIBHOI'O IPOBOIHNKA,

L - JUIMHA pC€aJibHOTO IIPOBOJHUKA,

S— IIomaab MmonepeyHoOro C€YCHUd peaibHOTO NIPOBOJAHUKA.
Pe3ynbTarhl pacuéToB 3amuInuTe B TabIUIy 1.

7. llponenaiite MyHKTHI 3 — 6 U3MEHSS [UIMHY, HO, HE U3MEHSA IUIOLA/b ONEPEYHOTO
CEYEeHHs U MaTepuaj MPOBOJHUKA.
PesynbraTel n3MepeHnii 3anuimuTe B Tadaumy 1.
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8. ITo BHIMOTHEHHO} paboTe clenaiiTe BHIBOIbI U OTBETHTE HA BONPOCHL.

BriBoabI:

KoHTpoJibHbIE BOPOCHI:

1. Kax 6yoem usmeHsmvcsi MOK 6 O0OMOmMKe pomopa Nno Mepe pPACKpyHUGaHUs.
pomopa?

2. Yem omauuaemcs Osueamenvb ¢ DA3HLIM  POMOPOM  OmM  O8ucameisi ¢
KopomxkozamkHymeim pomopom? Ilouemy? Omuem nosacnume.

3. Toyemy  macnumonpoeod  Ogucamenss  HAOUpAIOM U3  MOHKUX — JUCHOG
INEKMPOMEXHUUECKOU CIMANU, UZ0AUPOBAHHBIX TAKOM Opye om Opyaa?

4. Mooicem au pomop acuHxpoHHO20 O8ucameis packpymumscsa 00 Yacmomaol 6PAUeHUs]
MazHumnoz2o noaa?

5. Kax usmenumcsi mok 6 0bmomxe pomopa npu yeeiudeHuu MexanuiecKoll Hazpy3Ku Ha
sany ogueamens? Omeem nosicHume.

6. Kakum obpaszom ocywecmensaom cmynenyamoe pezyiuposanue 4dacmomol 8paujeHus
ACUHXPOHHO20 Osucamens?
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8. Haﬁ}.‘[HTe CpeaHeC 3HAUYCHUC YJACJIbHOIO COMNPOTHUBJICHUSA U CpPABHUTE C€ro C
TaOJIUYHBEIM 3HAYEHHEM.

VY nenpHOC QJICKTPHUUICCKOC COMMPOTUBJICHUC CPECAHEC pcp =

Y enbHOe NEKTPUYECKOE CONPOTUBICHUE TAOIUIHOE Pmadn =

9. U3MepbTe CONMPOTHBICHHE NPOBOAHHMKA HEMOCPEICTBEHHO C IIOMOLIBIO OMMETpa.
Jnst 5T0r0 HEOOXOIMMO MOIKIIOYHTH NapaJUICNIbHO IIPOBOAHHMKY MYJBTHMETD B
PEXKHUME CONPOTUBIICHUS, COOJIIOIAst TOJISIPHOCTb.

3anumuTe MoKa3zaHus MyJIbTHMETpa B Ta0muIy 1.

CpaBHHUTE IOJyYCHHBIE PE3yIbTaThI:

10. Chopmynupyiite BBIBOABI O MPOJCTAHHOW pabOTe W OTBETHTEC HA KOHTPOJILHBIC
BOTIPOCHI.

BeiBOABI:

KoHnTpoJsibHbBIE BONIPOCHI:

1. Ymo na3zvigarom yoeibHulM COnpomuesienuem npogooHuKa?

2. Kax 3a6ucum conpomugnenue npo8oOHUKA OM €20 OAUHbL?

3. Io kaxotl ghopmyne MOHCHO paccuumams yOeibHoe CONPOMUBICHUE NPOBOOHUKA?

4. B kaxux eounuyax uzmepaemcs yoenpbHoe ConpomusieHue nposooHuKa?

5. Bwigeoume 3aucumMocmv yOeibHO20 CONPOMUBTEHUS NPOBOOHUKA OM  YOEeIbHOU
npo8OOUMOCHIU.




6. Om uezo 3asucum snekmpuieckoe conpomuenenue? 6. PaccunTaiite o popmyiam:

o MOJIC3HYIO MEXaHUYCCKYIO MOIIHOCTDL Ha Baly ABUTaTCIIA:
— MH i n2 .
. ) =
7. Kaxue ycmpoticmea Hazvléaiomcst pe3ucmopamu u peocmamamu? 0,975

rae My, — MOMEHT Ha Bairy (TI0 IIKajie TOpMO3a) B KTM;
N, — CKOPOCTH BPAILICHUS POTOpA.

° KO3 PHUIUEHT MOITHOCTH:
- P
cos 9 = ———
J3.u -
. k03¢ ¢unuent nonesnoro aevcraus (KI1/1):
P,
n=—"-100%;
P
KAPTOYKA - 3AJAHME K JJABOPATOPHOH PABOTE Ne 1 . '
. OTHOCHTEIILHOE CKOJIBKEHUE:
0 n, —n
Ne Marepuan CequHze S, Jnuner L, g= 1L 2100 % ’
BapvaHTa MM M nl
1. ATIOMAHANI 0,1 10, 20, 30, 50, 60 60. f 5
. O\
2. Bucmyr 0,3 15, 25, 40, 60, 80 rae Ny = - CKOPOCTh BpAIIICHUSI MATHUTHOTO 1018 ctatopa (Ny = 1500 ),
3. Bonsgpam 0,5 13, 22, 30, 50, 100 p i
4 Keneso 0.7 10. 20.30.50_ 60 P = 2 —4HCIo nap MoJIFCOB CTaTopa.
. ! it it B Pe3ynbTathl pacueToB 3aHeCUTE B TAOIMIY 2.
5. 3010TO 1 15, 25, 40, 60, 80
6. KoHcTanTan 0,1 13, 22, 30, 50, 100 7. Ilo pe3ynbraTtam paboThl MOCTPONTE TPaUKH 3aBUCHMOCTH:
7. Jlatynp 0,3 10, 20, 30, 50, 60 cOS ¢ A n A
8. Maurauug 0,5 15, 25, 40, 60, 80
9. Menp 0,7 13, 22, 30, 50, 100
10. Mosnubnen 1 10, 20, 30, 50, 60
11. Huxenp 0,1 15, 25, 40, 60, 80
12. Huxpom 0,3 13, 22, 30, 50, 100
13. OoBo 0,5 10, 20, 30, 50, 60
14. ITnatuna 0,7 15, 25, 40, 60, 80 P, P,
15. CauHer 1 13, 22, 30, 50, 100 n, A M, A
16. Cepebpo 0,1 10, 20, 30, 50, 60
17. uuk 0,3 15, 25, 40, 60, 80

Ny
\ 4

P,



Pucynox 2

o =g .

. ()

= (T @
JenraTens

AjBCZ A

x %

2. JlanHBIE BceX MPUOOPOB M MAIllMH 3aHECHTE B Tabmuiy 1.

|

3-x daryeri
BATTMETP

3. Tlocne mpoBepkH CXeMbl TpenojaaBaTeieM, BKIIOUHTE cxemy. IlmaBHO Harpykas
JIBUTaTellb ¢ TOMONIBIO peocTara M0 HOMUHaNIbHOTO 3HaudeHuss P; = 2000 Bt cHaATh
XapaKTePUCTHUKM JABUraTesis. JlaHHbIE OMbITa 3aHECTH B TAOIUILY 2.

Ta6numa 2
No M3mepeno - . Paccuurano
omeita| U,B | I,A | Py, Bt 06/1\2/I’I/IH KI‘/T\:[ P,Br| S, % | cosqo | n,%
. x.Xx. 300 1495
2 500
3
4
5
6
7
8 1500

4, PaBI‘py3I/ITB JABUTaTC]Ib, MNPHUBEASA PEOCTAT B HAYaJIbHOC IOJIOKCHUC. Ilocne uero
BBIKJIFOYHUTH €T0.

5. BbBITOIHUTE PEBEPCUPOBAHUEC DJIICKTPOABUTATEIA, A YEro CJICAYET MH3MCHUTH
HampasJICHUE BpaICHHUA MAarHUTHOI'O IOJIA CTaTopa. I_IJ'IH 9TOIro HAaA0 IMOMCHSTH ME€CTaMU
JIBa MPOBOJIA, OAXOAIMMX K 00MOTKe ctaropa nBuratens oT cetu: Cy u C,. YOeaurtbes,
YTO HAIPABJICHHE BPAIICHUS POTOPA H3MEHMUIOCH HA IPOTHBOIIOJIOKHOE.
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JlabGopaTopHas padora Ne 2

HccaenoBanue 0CHOBHBIX COOTHOLIIEHHUH
B IIeNH MOCTOSTHHOI'0 TOKA C MOCJIe0BaTEeILHBIM H
napajieJibHbIM COeIMHEeHHEM NMPUEMHUKOB

Heab:
Yo6emutecss B cmpaBeumBocTH  3akoHa Owma W mepBoro 3akoHa Kupxroda.
[IpoaHaTM3UPOBATH OCHOBHBIE COOTHOIICHUS B LIETIH MTOCTOSHHOTO TOKA.

KpaTKI/Ie CBECICHUSA U3 TECOPUMU:

Ilocmoannbim Ha3BIBACTCS TOK BEIUYMHA M HANPABJICHUE, KOTOPOTO HE M3MEHSCTCS C
TCUCHUEM BPCMCHHU.

3axkon Oma 013 yuacmka yenu.

- U
R
3axon Oma onsn ecelii yenu.
= E
R+R,,
Cnocoowl coedunenus npuémMHuKos:
Ilocnedosamenvhoe Hapannenvnoe Cmewannoe
]
Rl R B3
s~V 1+ ¢ | U IHIEI F3
7
|=|1=|2=|3 |=|1+|2+|3
U=U1+U2+U3 U=U1=U2=U3
1 1 1 1
R=R;+Ry;+R; — = — + — + —
R R, R, R,

Ilepevuit 3axon Kupxzoga:
CyMMa TOKOB, HAmpaBiCHHBIX K Y3y 3JEKTPUYECKOW IIeNH, paBHa CyMME TOKOB,
HaIpaBJICHHBIX U3 HETO.

W
Anrebpandeckas CyMMa TOKOB BETBEH Ui JIFOOOTO y3ja DIIEKTPUYECKOHM Lenu paBHA
HYJIIO:
>1=0.
5



Iopsinok BbINOJIHEHUSI PAa0OThI:

|. HccaenoBanne 0OCHOBHBIX COOTHOIIEHHUH B IeNH ¢
mocjieA0BaTe/JIbHbIM COCIHHCHHEM le/léMl-[l/lKOB

1. Cobepure 37IEKTPHUUECKYIO CXEMY, YKa3aHHYIO Ha PUCYHKE 1.
Pucynox 1

‘»-"I "-.-"|

1 Dhm 1 Dhm 1 Dhm

1

2. BoxprmeTprer u ammepmerp mnepeBenutTe B peskuM JC (IBOMHOW IIETYOK MBIIIBIO
OTKPBIBAET OKHO).

3. YcTaHoBUTE 3HAYCHNUS NTAPAMETPOB COTJIACHO 33aHHUIO MPEOAaBaTEeIs.
INTokazanus npruOOpoB 3aHecHTE B TAOIHUIY 1.

Ta6muma 1
No 3agaHo M3mepeno Paccuurano
- Rlu R2| R3| Ron; Uon:
OIIbITa U, B OM OM OM I, A Ulz B Uz, B U3, B OMm B

1
2
3

4. UV3MeHure HOMHUHAI BTOPOIO pE3UCTOPa, B COOTBETCTBHH C  3aJaHUEM
npernoiaBaTes.
ITokazanus mpubopoB 3aHecuTe B Ta0nHIy 1.

5. 3akopoTtute pe3uctop R,, kak moka3aHo Ha pUCYHKeE 2.
Pucynoxk 2

ITokazanus mpuboOpoB 3aHecuTe B Ta0HIy 1.

6

OobopynoBanue:

Tabmmma 1
HauMenopanme Tun 3aBoackoii TexHunuyeckue
HOMep JaHHbIE
P, = KkBT;
1. AcuHXpOHHBII IBUTATENH n, = 00/MuH;
cos @ =
2. DICKTPOMArHHTHELT ITanacenkoBa M=0-2krc
TOpMO3
P,=
3. Bartmerp CLTOUH, =
ly=
4. Amnepmerp CLTOUH, =
5. BoapT™MeTp Ui =
KJL.TOYH. =
6. Taxometp N =0 — 1500 06/muu
7. Tym6nep  (pyOWIbHHUK) TB - 2 1=2A;
OJIHOTIOJIKOCHBIH U=220B
8. PyOunbHMK (aBTOMAT)
TPEXIOJIIOCHBII
9. VerpoiictBo s mmTa- _ .
1=50A;
HUS  KaTymeK  AJIeKTPO- BK - 50 U=110B
MarHUTHOTO TOPMO3a

ITopsinok BbINOJIHEHHS PadOTHI:
1. Cobepure >MEKTPUIECKYIO CXEMY, TOKa3aHHYIO Ha PUCYHKE | M MOHTaXHYIO CXeMy
BKJTIOYEHUS JIEKTPOU3MEPHUTEIBHBIX IPUOOPOB, OKA3aHHYIO HAa PUCYHKE 2.

Pucynoxk 1

=

K 3e R TpoMar HTHO MY
TOPMOFY CHCTEDBL HHGEH.
IManacenxora




JlaGopaTopHnasi padora Ne 9

CHsATHE pad0oYNX XaPAKTEPUCTHK ACHHXPOHHOIO
JABUTaTeJIsl ¢ KOPOTKO3aMKHYTHIM POTOPOM

Hean:

1. 3y4uTh OCHOBHBIE CBOMCTBA aCHHXPOHHOI'O JBUTATENS.

2. OTBITHBIM IYTEM CHATH U MIOCTPOUTH pabodre XapaKTEPUCTHKH.
3. IlpnoOpecTr HABBIKK YIIPABIICHUS JBUTATEIICM.

Kparkue cBejeHus U3 TeOpUM:
Tpéxchazuviit acunxponnsvlii 0guzameny MMeeT OOMOTKY CTaTopa, IOAKIIOYAEMYIO K
Tpéx(azHOH CeTH IEepeMEHHOro TOKa M OOMOTKY pOTOpa, KOTOpas MOXKET OBITh
BBINIOJTHEHA M0 IByM BapHaHTaM: KOPOTKO3aMKHYTas U (a3Hasl.
Ilpunyun Oeiicméus ACUHXPOHHOIO JABHraTelss OCHOBaH HAa HCIOJNB30BaHUH
BpAIIAIOIIErocs MarHUTHOTO 1oJist. [1pym BrIItOYeHNH ABHTATENS B CETh TPEX(HA3HOTO TOKa
B CTaTtope oOpasyeTcs Bpallalolieecs MarHUTHOE II0Ji€, CHJIOBBIC JIMHHM KOTOPOTO
MEepeCceKaroT CTEP)KHU MJIM KaTYIIKW OOMOTKHM poTopa. IIpu 3TOM, COrJlacHO 3aKOHY
9JMIEeKTPOMAarHUTHOM  MHAyKIMHM, B  0OMOTKe portopa  uHaynupyerca OJIC,
MpONOpLUMOHATIbHAA YacTOTe IMepeMelleHus CcwioBblx JuHuM. Ilox nelictBuem
naaymmpoBanHoN 3/[C B KOPOTKO3aMKHYTOM POTOPE BO3HUKAIOT 3HAYUTEIIBHBIE TOKH.
B coorBeTcTBMM ¢ 3aKkOHOM AwMIepa Ha NPOBOAHMKM C TOKOM, HaxoJfIIuecs B
MarHuTHOM HOJ€, JEUCTBYIOT MEXAHUYECKHE CHUIIBL, CTPEMSIINECS YCTPAaHUTh NPHUUHY,
BBI3BIBAIONIYI0 MHIYIMPOBAaHHBIA TOK, T.e. INEpeceyeHHe cTep)KHed OOMOTKM poTopa
CHJIOBBIMH JIMHUSIMH Bpallaromerocs moius. Takum oOpa3oM, BOSHUKIINE MEXaHHIECKUE
CUIIBI OyAyT pacKpy4HBaTh POTOP B HAlpaBJICHUH BPAILCHUS OIS, yMEHbIIAs CKOPOCTh
riepecevdeHust CTepKHeH 0OMOTKH pOTOpPAa MarHUTHBIMU CHIJIOBBIMHU JINHUSAMH.
Mexanuueckoil xapaxmepucmuKoil IBATATENs HA3bIBAECTCS 3aBUCHMOCTb €r0 CKOPOCTH
oT pa3BuBaeMoro Mmomenrta o ( M) wiu ycumus v (F).
Dnekmpomexanuueckoil Xapakmepucmukoil Ha3bIBAaCTCI 3aBUCHUMOCTb CKOPOCTH
nsuratesst ot Toka o( ).
CKonborcenuem Ha3bIBAIOT Pa3HOCTL N — Ny, T.€. YAaCTOTY BpALICHUS MAarHUTHOIO IOJISA
OTHOCHTENIBHO poTopa. CKONBXKEHHE 3aBUCUT OT MOMEHTA HAarpy3KU Ha Baly IBUTATEIs.
CKoJIb)XeHHE B JIOJIAX YaCTOTHI BPAILEHUS MOJIs1 ONpeiessieTcst o popMyJie:

s= L 100 %.

N

IMpn HemonswxkHOM porope S = 1. Ilpm 0 < s < 1 mammHa paboTaeT B pexXHUME
JIBUTATElIs, 4acTOTa BpAIIEHUs poTOopa N, MEHbIIE WMIM PaBHA 4YacTOTE BpallleHUs
MarHuTHOTro mojst craropa N;. Ecam n; > n;, To MammHaa miepeiinér B pexxum  paboTHI
reHeparopa MNepeMEHHOro TOKa.

38

6. OTBETHTE HA BONPOCHL:
- Kax usmensemcs sxeuganienmnoe conpomueienie yeni npu yeeiuveHuu 00H020 U3

conpomusneHuu?

- Kax npu 5mom uUsMeHAemcs cuia moka?

- Kak usmensiemcs naoenue HANPAJNCEHUS HA Kascoom pe3ucm0pe?

- Omeemvme Ha me dice 60NpoCyl, npu yCciosuu, 4mo conpomuesjieHue 00H020 U3

pPe3UcCmopos yMeHbuuiu.

7. CobepuTe SNEKTPHUECKYIO CXEMY, YKa3aHHYIO Ha PUCYHKE 3.

1. MccirenoBanne OCHOBHBIX COOTHOLIEHUM B IENH €

mapaujie/;ibHbIM COCANHECHUEM l'lpI/IéMHHKOB

Pucynok 3
'
[ vl A] I A1 |
—_ R
T R1 Rz =
1 Ohm 1 Ohm 1 Ohm
£
8. BonbT™merp u amnepmeTpsl iepeseante B pexxum JIC.
9. YcraHOBHTE 3HAYEHHS TAPAMETPOB COTJIACHO 33JaHUI0 MPEMOAABATENS.
[MTokazanust nprOOPOB 3anuIIUTE B TAOIHILy 2.
Tabnmna 2
No 3amaHo N3mepeno PaccunTano
- Rl! sz R37 R06Lul |06m1
TIBIT
ombiTa | U, B Om Ont O LA | I,A| 1A 13 A Om A
1
2
3

10. H3MeHuTe HOMHUHAI BTOPOTO PE3UCTOPA,
IpernoaBaTens.

[MTokazanust nprOOPOB 3anuIIuTe B TaOIHILY 2.

7

B COOTBCTCTBHUU C 3aJaHUCM



11. OTKII0YUTE OJMH U3 PE3UCTOPOB. 8. Ilo 1aHHBIM OTIBITA TOCTONUTE PErYIUPOBOYHYIO XapaKTEPHCTHKY:
[NTokazanus nprOOPOB 3anuiuuTe B TadiIuIy 2.

IBO36’ A 4
12. OTBeThTE Ha BOIPOCH:
- Kak usmensemcs obwee conpomusnenue, eciu 8 cxemy 000asumsv  euyé O0OuH
pesucmop?

- Kax npu 5mom U3MeHAemcs cuia moka?

- Cocmasbme ypasHeHnue 05t OGHHOU cxeMbl N0 nepeomy 3axony Kupxeogpa I

[
»

A

Harp»

9. Tlo BeIOJIHEHHOM paboTe chenaiTe BEIBOIBI M OTBETHTE HA BOIPOCHI.

13. CopmymupyiiTe BEIBOIBI O IIPOAETAHHOM paboTe. BBIBOIBI:

BeIBOABI:

KonTposbHbIe BONIPOCHI:

1. C kaxoul yenvio npumMeHsOm NPUHYOUMENbHOe OXIANCOeHUe MAWUHbL NOCMOAHHO20
moka?

2. Kaxaa 3NC unoyyupyemcs 6 eumkax OOMOMKU 2eHepamopa HNOCMOSHHO20
moxa?

3. Kaxoso ocnogHoe nasnauenue KoJiekmopa?

4. Yem onpedensemcs I3/C npu xonocmom xode eeHepamopa nociedo8amenbHO20
6030yicOenus?

5. Kax Oondicen usmeHsAmovcsi MASHUMMBIL NOMOK, CYENAEHHBIIL C BUMKOM, YmMoObl 6
sumxe unoyyuposaiacy nocmosumas /C?

8 37



Iponomxenue TadIuIpB 3

Ne ombITa

I Harps A

I B030> A

4

5
6
7
8

6. Ilo JIaHHBIM OIIBITAa IOCTOMTE BHEIIHIOIO XapaKTCPUCTUKY:

7.  Cusarue

A

peryJIupoBOYHOMN
MOCJIEI0BATENIBHOCTA, YTO M  CHSTHE

. Cuamue pecynupoeounoii xapaxmepucmuxu

XapaKTCPpUCTUKH

IIPOU3BOJIUTH
BHEUIHEN XapaKTEPUCTUKH,

B TOH  XKe
noJAep>KuBast

HalpsOKEHUE Ha 3aXUMaxX TeHEpaTopa IOCTOAHHBIM Ha IMPOTAXKCHHUHW BCCTO OIbITa C
HOMOUIBK Ry (COINIAcHO 3aJaHMI0 NPENoAABaTENs).

JlaHHBIE 3aMEpOB 3aHECUTE B

Tabnuiry 4.
Ta6numa 4
Ne omnbITa U=const, B liarps, A laoss, A
1
2
3
4
5
6
7
8
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KAPTOYKA - 3AJIAHME K JIABOPATOPHOM PABOTE Ne2

|. MccnenoBanue OCHOBHBIX COOTHOLIEHHH B LEIH C
Nnocjae0BaTeIbHbIM COeAMHEHHEM MNPHEMHUKOB

Ne U,B Ry, Om Ry, Om R, O Ry, Om
BapuaHra
1 50 25 12 18 87
2 60 20 15 20 75
3 80 45 17 13 68
4 90 30 20 10 63
5 100 35 23 26 80
6 110 10 25 15 58
7 120 25 27 33 85
8 130 40 30 15 72
9 50 35 26 16 95
10 60 10 24 14 86
11 80 25 21 30 45
12 90 40 18 21 59
13 100 25 17 27 63
14 110 20 15 22 88
15 120 45 13 26 74
1. UccirenoBanue OCHOBHBIX COOTHOIECHU B ENH ¢
napajulelibHbIM COeJIHHEHHEM NPHEMHHKOB
No /
U,B R;, Om R,, Om R;, Om R,, Om
BapHUaHTa
1 80 35 23 18 35
2 120 20 27 20 47
3 100 45 17 13 36
4 110 25 20 10 41
5 130 20 15 26 39
6 50 10 25 15 47
7 120 25 17 33 35
8 90 40 12 15 45
9 50 35 26 16 41
10 60 30 24 14 36
11 110 25 15 30 49
12 80 40 18 21 32
13 100 25 21 27 44
14 60 10 30 22 58
15 90 45 13 26 43
9




JlaGopaTopHas padora Ne 3

HccnenoBanue oNbITHBIM MYTEM 3aKOHOB
3JIeKTPOMATHUTHON HHIYKIIUH

Hean:
ONBITHBIM ITyTEM POBEPUTH OCHOBHBIE 3aKOHBI AIEKTPOMATrHUTHON WHAYKITHH.

KpaTKI/Ie CBCICHUSA U3 TCOPUU:

Macnumnoe none — onHA U3 OBYX CTOPOH  DJJICKTPOMArHUTHOIO  IIOJ,
XapaKTEepU3yoLasacs BO3JACUCTBUEM Ha BJIEKTPUYECKHU 3aPsDKEHHYIO YacTHULy C CHIIOH,
IIPONIOPLIUOHANILHOM 3apsAly YaCTHLBI U €€ CKOPOCTH.

B mpoBogHHMKE ¢ TOKOM M BOKpPYI HETO BO3HHKAaeT MarHutHoe momne. OHO MOXeT
BO3HHMKaTh HE TOJBKO BOKPYT IPOBOJHHKOB C TOKOM, HO W TPH JABI)KEHHH JIFOOBIX
3apsKEHHBIX YaCTHIL U TeTl, & TAKXKE MPH U3MEHEHHUH DIIEKTPHYECKOTO MOJIS.

Ceoiicmea MazHUMHO20 NONA:

- OKa3blBaeT CHJIOBOE BO3JCICTBHE Ha IBIKYIIUECS B HEM 3apsDKCHHBIE Tella M Ha
HETOABIKHBIE IPOBOJAHUKH C 3JEKTPHUUECKUM TOKOM;

- CMOCOOHO HAMarHMYMBATh (heppOMarHUTHEIE Tea;

- B030y»xath 3/C B IPOBOJHHKAX, KOTOPBIE MIEPEMEIAIOTCS. B MATHUTHOM II0JIE.
Xapakmepucmuku MazHumMHO20 NOA.

- MarHUTHAasE UHIYKIUS B= ﬁ ;

- MArHUTHEINA OTOK ®=B"-S;

- a0COJFOTHAsI MATHUTHASI IPOHUIIAEMOCTh Mo = o~ U,

- OTHOCHTEJIbHAS MarHUTHAS POHUIIAEMOCTh Hes

- MarHUTHAs [OCTOSIHHAS o

- HAMPSHKEHHOCTh MATHUTHOTO MOJIS H=—.
H,

Ilpasuno 6ypasuuka (Uit TPSIMOJIMHEWHOTO TPOBOJHHKA): €CJIM IOCTYHATEILHOE
JBIDKeHHE OypaBYMKa COBMAJAeT C HAMpPABJIECHHEM TOKAa B IMPOBOZE, TO BpalleHHE
PYKOSITKH OypaBYKKa YKa)KeT HANPABICHUE MATHUTHBIX CHJIOBBIX JIMHHIA.

Ilpasuno Oypasuuka 0 KaAmMywiKu ¢ MOKOM: €CIH PYKOSATKY OypaBuMKa BpallaTh 110
HAMPaBICHUIO TOKA B BHUTKAX, TO €ro MOCTYNATeIbHOE JBHXXEHUE COBHAAET C
HaIpaBICHHEM MAarHUTHBIX JHHUN BHYTPH KaTYIIKH.

Ilpasuno npasou pyxu (st onpenenenus Hanpasiaerust DJ{C WHAYKIMK): eClK JIaJOHb
MPaBOl PYKH HYXHO PACIIOJIOKUTh TaK, YTOObI MAarHWTHBIC JMHHH BXOIWIA B HEE, a
OTOTHYTBHIA MOJ TPSMBIM YIJIOM OOJBIION Iajell yKa3blBajl HAIMPABICHHE IBMIKCHHS
MPOBOIHMKA, TO BBIIPAMIICHHBIC YETHIPE Maibla PYKH YKAXKYT HAIPaBICHHE
unayuuposannou SC.

Ilpasuno neeoii pyku: ecivl NaJIOHb JICBOW PYKH PACIIONOXKHUTH TaK, YTOOBI MarHUTHBIE
JIUHUY BXOJWJIM B He€, a YeThIpe BBHINPSAMIICHHBIX MaJbl]a COBIAJANN C HAIPABICHUEM
TOKA, TO OTOTHYTBIXA O] MIPSIMBIM YTIIOM OOJIBIIOHN Maiel yKaKeT HAIPaBICHUE CHIIBL.

10

2. JlanHble Bcex NpUOOPOB ¥ MAIIMH 3aHecuTe B Tabmuiy 1.

l. Cuamue xapakmepucmuxu xonocmozo xooa

3. Tlocie MPOBEPKH CXEMBI MPEIOJaBaTesieM, BKIIOYHTE CXeMy. [1IaBHO M3MEHSS TOK
BO30yxaeHUs g5, C ToOMoOmbIO peoctata R, CHATH TNOKa3aHMS amIepMmeTpa u
BOJIbTMETpA. JlaHHBIC 3aMEpPOB 3aHECHUTE B TAOIUILY 2.

Ta6mnuia 2

Ne ombiTa IB0369 A EBOCX) B EHPICX) B

1 A

N WIN

4. Ilo JaHHBIM OIIbITa MOCTOUTE XapaKTCPUCTHUKH XOJIOCTOI'O XoAa:

E.B A

»
»

IB0369 A

Il. Cuamue enewneit xapaxmepucmuxu

5. Bxmouuth JBMraTtenb M C HOMOWIBKD peocTara R, yCTaHOBUTb Ha 3a)KUMax
reHepaTopa HOMHHaJIbHOE HanpspkeHue U, coriiacHo 3aaHuio npenoaasaress. [1naBHo
yBENMYMBas TOK Harpy3ku |,, BKtodas MoouyepémHO COOTBETCTBYIONIME TyMOJIEpHI
CHATH ITOKa3aHUs aMIIEPMETPOB U BOJIbTMETpa. JlaHHbIE 3aMepOB 3aHECHTE B TAONHILY 3.

Tabmauma 3
No ombiTa U, B liarp, A laoss, A
1
2
3
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B mo6oit mammHe 4ETKO BBIAEIAIOTCS HOABKXKHAS (POTOpP) M HEMOJBIIKHAS (CTaTop)
yactd. YacTb MallMHBI, B KOTOPOH WHIYLUMpYETCS ODJICKTPOABMXKYLIas cuia (poTop),
Ha3bIBAIOT SIKOPEM, a YacThb MAallWHbI, B KOTOPOH CO31a€Tcsi MAarHWTHOE IIOJie
BO30YXIIeHHS (CTaTOp) — HHAYKTOPOM.

Pabora JJEKTPUYECKON  MAIMHBl  XapaKTEpU3YeTCsl  B3aUMOACHCTBHEM  JIBYX
HaNpaBJICHHBIX HABCTPEUy APYT IOPYTy BPANIAlOMIMX MOMEHTOB, OJMH M3 KOTOPBIX
co3aéTCsI MEXaHWYECKUMHM, a JPYrodl — 3JIEKTpOMAarHWTHbIMH cuiamu. Kpome Toro,
paboTa gBHUTATENs M FEeHEPAaTOpa XapaKTePU3yeTCsl B3aMMOJCHCTBHEM HANpPSDKCHHS CETH
u OJ1C, BO3HHKAOIIEH B 0OMOTKE SKOPSI.

PaznmyuatoT  reHepaTopsl  HE3aBHCHMOTO  BO30YXAEHUS M TEHEpaTtopel ¢
CaMOBO30Y>KAECHHUEM.

B zenepamopax nesasucumozo 6030yicoeHus OCHOBHOM MarHUTHBIH NOTOK CO3Ha&Tcs
00 TOCTOSIHHBIM ~ MarHUTOM, JIHOO 3JIEKTPOMAarHUTOM (OOMOTKOH BO30YXIEHUS),
MUTAEMbIM OT HCTOYHHUKA MOCTOSIHHOTO TOKa.

B zenepamopax c¢ camoeo3fyyucoenuem nuTaHHE OOMOTKM IJIAaBHBIX IIOJIOCOB
OCYIIECTBIISICTCS HANPSDKEHHEM caMoro reHepartopa. [Ipu 3ToM oTnagaer HeoOX0aUMOCTh
B OTICIHHOM HCTOYHHKE JHEPTHUH. B 3aBHCHMOCTH OT CXEMBI BKIIOUCHHS OOMOTKH
BO30YKIEHHUS pa3IN4alOT TECHEPATOPEI MapaJulebHOTO, IOCIEAOBATEIFHOTO U
CMEIIaHHOTO BO30Y>KIEHMUS.

OCHOBHBIE XapaKTEPUCTHKH T€HEPATOPOB!

) xoJ0cToro xona — 3aBucumoctb DJIC reHepaTopa OT TOKa BO30YXKICHHS HpH
MOCTOSIHHOW YacTOTE BPAIICHHS SKOPS U OTKIIOUEHHON Harpy3ke E = f (1,);
o BHEIIIHSSI XapaKTEePUCTHKA — 3aBUCHMOCTh HATPY3KH Ha 3aKMMax TeHepaTropa oT

TOKa HarpyskKu npu MOCTOSIHHOM 4acToTe BpalicHus U MOCTOAHHOM COIIPOTUBJICHUHN LEIIHU
B030yxaeHus U = f (1);

o PEryIUPOBOYHAS XapaKTEPHCTHKA — 3aBUCHMOCTh TOKAa BO30OYKIEHHS OT TOKA
HArpy3Kd IIPU MOCTOSHHBIX YacTOTE BPAIICHHS M HAIPSHKCHHH HA 3a)KMMax TeHeparopa

I, =f().
ITopsinok BbINOJHEHUS padOThHI:

1. Cobepure 37IEKTPHUECKYIO CXEMY, TOKa3aHHYIO HA pUCYHKE 1.

fxx

Pl —— n_f"’/

P2

Pucynox 1.
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OobopynoBanue:

1. AkkymymsTopHas GaTapes

2. l'areBaHOMETP

3. Peocrar

4. [To10coBOM MOCTOSIHHBINA MarHUT

5. MnaykuroHHas KaTyIka ¢ CepeYHUKOM

IHopsinok BbINOJHEHHUSI PAa0OThI:
I. IIposepka 3aKoH06 INeKMPOMAZHUMHOU UHOYKUUU

1. BBoig B KaTylIKy MOCTOSIHHBIM 3JIEKTPOMArHMUT, Kak IIOKa3aHO Ha PUCYHKe 1,

3aMepbTe OTKIOHEHHUs CTPEJIKM TaJbBaHOMETPA U 3aIHIIUTE PEe3YIbTaThl H3MEPEHUH.
Pucynox 1

a) &) E) I)

S S N N

P

-
-
-

-,
-,
.,

U

~
A A
A T

e Puc.a)-
e Puc.0)-
e Puc.B)-
e Puc.r)-
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. H3yuenue asnenus camounoykyuu

2. V3yunte sBIICHME CaMOWHIYKLMH, HCIOJb3YS BE WHIYKIMOHHBIX KaTyIIKH, KakK
MOKa3aHo Ha PUCYHKE 2. 3alUIInTe Pe3yabTaThl HAOIO0ICHUH.

a)

__’_,-—'"
Lk
=

=

B)
+ o

K1( jT
. B

K2(]

e Puc. a)-

Pucynox 2
+ 5
-
_ Kl 2 1
= B
N N
J
-
4
5
I)

e Puc.0)-
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JlaGopaTopHasi padora Ne 8

CHsiTHEe XapaKTepPUCTHK reHepaTopa NOCTOSTHHOTO
TOKA ¢ MapauieJIbHBIM BO30Y:KIeHHEM

Heab:

1. 3y4uTh OCHOBHBIE CBOMCTBA FeHEPATOPA MOCTOSHHOTO TOKA.
2. O3HaKOMHTBECS C METOJAMH CHSTHS XapaKTEPUCTHK XOJOCTOTO XOJa, BHEIIHEH M

PErYIHPOBOYHOM.

3. OnBITHBIM IyTEM CHATH U MIOCTPOHUTH XaPaKTEPUCTHKH.
4. ITpnoOpecTy HaBBIKK YIPABJICHUS I€HEPATOPOM IIOCTOSIHHOTO TOKA.

Oo6opynosanme:
Ta6mmma 1
HanMeHoBaHNe Tum 3aBOACKON TexHuueckue JaHHBIE
HOMEp
1. Terepatop TOCTOSHHOTO P,= KBT;
TOKa mapajuIeIbHOTO U,= B;
BO30YKIICHHS l, = A.
2. TlpuBoaHON NBUTATENb Py =11Br;
U,=220/380 B.
U, =
3. BombT™eTp L TOUH. =
4. Ammepmerp nenu I, =
HaTpy3Ku KJI.TOYH. =
5. Ammepmerp nenu l, =
BO30YKICHHSI KJI.TOYH. =
6. FCOCTaT PEryJIupoBOY- PCII R, =
HBIH
7. Peocrat Harpy304HsIi PII R,=10 Om
U =380 B;
8. IlyckoBas ammaparypa I[IME P=1xBr

9. CoenMHUTEILHBIE
poBoJIa

Kparkue cBeneHus u3 reopum:
Ilo HazHaueHurO QJICKTPUYCCKUEC MAIIUHBI ITIOCTOSIHHOTO TOKA ACIATCA HAa TCHEPATOPHI U

JIBUTATEIH.
I'enepamopor

BBIpabaTHIBAIOT

NIEKTPUUECKYIO

SHEPTHIO,

MOCTYMAIONIYI0 B

SHEPrOCHCTEMY; O6uzamenu CO3[AI0T MEXaHWYECKUH BpAIAIONINi MOMEHT Ha Baly,
KOTOPBIH NCTIOJIB3yeTCs ISl TPUBOJIA PA3IMYHBIX MEXaHU3MOB.
DJeKTpruYecKre MallHbl 00PaTHMBI, T.€. O/IHA M Ta K€ MAIIMHAa MOXET paboTaTh U Kak

TeHEPATOP, U KaK IBUTaTCJIb.
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6. Paccunraiite aOCONIOTHYIO U NMPUBEIEHHYIO TOTPEIIHOCTH M PE3YJbTaThl pacyéToB
3aHecuTe B TabaMIy 2.

7. ChopmynupyHTe BEIBOIBI O MIPOACTaHHON pabOTe W OTBETHTE HAa BOTIPOCHI.

BeiBOABI:

KoHTpoJibHBbIE BOIPOCHI:
1. Kaxoui npubop ucnonvzyemcsa 011 U3IMEPEHUA INeKMPUUECKOU MOUHOCHU,
INeKmpuuecKol Inepzuu’?

2. Kak exniouaromces 6 31eKmpuiecKyio yens amnepmemp u 6onbmmemp?

3. Kaxoe conpomuenenue 00J1cHbl UMEMb amMnepmemp u 601bmmemp?

4. Kak knaccuguuyupyromces npubopst no npunyuny oeiicmeusn?

5. Kakoeuvl ocrosnvie eounuyvt ¢ CH?

6. Kax eKuwuaromca o00MOMKA  HANPANCEHUA U MOKO8AA  00MOMKa
sammmempa?

7. K kaxoii cucmeme omnocamca npubopvl (amnepmempovl, 60J1bMMeEmMpsbl) HA
nabopamopuom cmenoe?

32

3. 3Menute HanpaBieHue Toka B Katyiike K1 u pe3ynbTaThl HAOMIOCHUN 3aMTUIIUTE B
OTUET:
e Puc.B)-

e Puc.r)-

4. Chopmynupyiite BBIBOABI O MPOJICIAHHON paboTe U OTBETHTE HAa BOPOCHL.

BeiBOABI:

KonTposbHbIe BONPOCHI:
1. Dnexkmpomaznumnas uHOyKyuUs

2. Slenenue camounoykyuu -

3. IlIpasuno Jlenuya -

4. B3aumnoiu unoykyueii Ha3vleaemcs

13



JlaGopaTopnas pabora Ne 4 Tabmuua |
[Tokazanus aMIiepMeTpa HOFpCHIHOCTI)

00pa3IoBoro
X0 BBEpPX XOJ BHU3

HccaenoBanue 0CHOBHBIX COOTHOLIIEHHMH B LIeNH
IMePEMEHHOI0 TOKA € MOCJIeI0BaTeIbHBIM COETUHEHHEM Ne

TCXHU-

AKTHBHOI0 CONPOTHUBJICHUSI U MHIYKTHBHOCTH OMBITA | & eckoTO

JieJIeHue
>
JieJIeHue
>

ean:
OIBITHBIM HyTéM y6e[[I/ITCH B CIIPaBCAJIMBOCTU 3aKOHA Oma. YCTaHOBHTL 3aBHCHMOCTH

CpenHee 3HaUCHUE

a0CcoI0THAs
MOTPaBKH

A A
MpUBEAEHHAS

Y, %

cpenHee
BHaUYeHHE, A

WHAYKTUBHOI'O COIIPOTUBJICHUA OT YaCTOThI. YCTaHOBUThL 3aBUCUMOCTH IOJHOI'O

COIIPOTHUBJIEHUA OT YaCTOTHI.

KpaTRne CBCICHUSA U3 TCOPUU:

Hepe./neHHth MOKOM Ha3bIBACTCA TOK, BCJIMYMHA U HAIIPABJICHUC KOTOPOI'0 USMCHACTCSA

C TEYEHUEM BPEMEHHU.

Haubonee pacmpocTpaHéH CHHYCOUJANbHBIA £,
tok | =l - sin wt, rpaduk KoToporo mokaszax

Ha pucyHke. OH M3MEHSCTCS M0 3HAYCHHIO U |
HanpaBieHnto. OIHO  ero  HampaBICHHE
YCIIOBHO CYHMTAIOT MOJIOKUTEIBHBIM, IPYroe —

OTpHIATeNbHBIM.  TOKM  TIONOXKHTETHHOTO ;L
HANpaBJeHHs  OTKJIANBIBAIOT  BHIIE  OCH ~ @ GD
abcIuce, a OTPHIATEILHOTO — HUIKE. ‘?’ L

Ilapamempol nepemennozo moka:

3
4. Cobeputre Ha JIaOOPaTOPHOM CTCHIC DJCKTPUYECKYIO CXEMY, MMOKa3aHHYI Ha
pHUCYHKE 2.

Pucynok 2

LS )

F Y
¥

° MTHOBEHHOE 3HAUYE€HHME TOKA i A
I, A 5. V3MeHsa TON0KEeHHE TOIBI)KHOTO KOHTaKTa PEOCTaTa, BHIMOIHUTE IISITH 3aMEPOB
[ )
aMFHHTyHHoe SHA9CHUE TOKa m> BEITMYMHBI HAMPSDKEHUS TEXHUYECKOTO W 00pa3lloBOr0 BOJHTMETPOB. 3amMIIUTE
® AeiicTBylomee 3HaueHne Toka |, A NOKa3aHUs IPUOOPOB B Ta0HUILy 2.
. LMKJIAYECKas 4acToTa f, I'o Ta6numa 2
® yriioBas 4acToTa W, pan/c Iloxa3zanus BonbTMETpA ITorpemHocTs
. yrou ciBura a3z 0 06pa3LOBOro 0
X0/ BBEpX X0J BHHU3 5
Cea3b medxncly eenuuunamu: No = L
[ = < <
TEXHU- ) o
1= In f=1 C2enef omira 2 2 SIE O E | Bs
= = W=zs-m YECKOI'0 = = o 2 § 0 o 2
\/E T 5) B 5) B o BE| 2 =6 g =
: : =5 5o | 8| 52
=4 =4 o 2| 3/ SN 9 E
o = O e @) o
Conpomuenenus 6 yenu nepemeHHo20 moKa: o Z| &d = =]
AKTHBHOE PeakTuBHBIE
WHIIyKTHBHOE E€MKOCTHOE
1
R, X =w-L Xc=—
wC
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Knaccugpukauuonnvie npusnaku nozpewtHoCmu pe3yibmamos usmeperuii:

1. IlpuumHa ommOku. CymMMmapHas MOTPEIIHOCTh pEe3yNbTara IJI00ro HM3MEpPCHUS B
00IIeM CiTydae CKIIAIbIBACTCS U3 TPEX COCTABIISIOIINX:

a) MHCTPYMEHTAJIbHAsI COCTABIISIOLIAS,

0) MeToIIecKas COCTaBJISIONIAs;

B) CyOBEKTHUBHAS COCTABIISIONIAS.

2. Crtoco0 BEIpa)keHUS TOTPEITHOCTH.

a) abcoNoTHAsI MOTPEIIHOCTE A (JenbTa) — 3TO Pa3sHOCTh MEXIY H3MEPEHHBIM X U
HUCTHHHBIM X, (VUM IEHCTBUTENBHBIM X, T.€. IOJYYCHHBIM 00Jiee TOYHBIM IIPHOOPOM)
3HAYCHUSAMH H3MEPSICMON BEITHYUHEI;

0) oTHOCUTENnbHAas MOTPENIHOCTh O (OembTa Mayias) — OTHOLICHHE aOCOJIOTHOM
MOTPEIIHOCTH K ACUCTBUTENBHOMY X, (MM U3MepeHHOMY X) 3HAUCHHUIO, BHIPA)KEHHOE B
MPOIICHTAX.

3. 3aBUCUMOCTb MOTPEIIHOCTH OT 3HAUCHMs u3MepseMoit BenmuuuHbl X. [lorpemHoctu
HOI[pa3)leHHIOTCH Ha aJJMTUBHBIC, MyJ'II)TI/IHHI/IKaTI/IBHI)Ie nu HI/IHePIIHbIe.

4) XapakTtep MpOsBICHHS TOTPEIIHOCTH.

a) CHCTeMaTHYCCKa;

0) ciryuaitHas.

HOpﬂ)IOK BBINNOJTHCHUA paﬁoTbI:
1. CobepuTe Ha 1a00OPaTOPHOM CTEHJIE HIEKTPHIECKYIO CXEMY, OKA3aHHYIO Ha PHCYHKE

1.
Pucynok 1

®

_‘&I‘&_

2. V3meHsisi mooXeHWe MOABIKHOTO KOHTaKTa PeocTaTa, BBINOJHUTE MATH 3aMEpOB
CHJIBI TOKA TEXHUYECKOTO U 00pa3I[0BOr0 aMIIEPMETPOB. 3aMHUIIUTE ITOKa3aHus MpUOOpoB
B Tabnuity 1.

3. Paccunraiite abCONOTHYIO M IPUBEAEHHYIO ITOTPEIIHOCTH IO opMyItam:

A=X-X,
y = A 100%
X

H
rie X, — HOMUHaJIbHAsl BEeTMYMHA PHOOpa (BEPXHUH MTPEIesl ero N3MEepeHus).
PesynbraThl pacueToB 3aHecuTe B Tabiuiy 1.

30

llenb C AKMUGHbBIM CORPOMUBIEHUEM U uudykmueuocmblo:

Cxema yenu Bexmopnasa ouazpamma Tpeyzononux .
conpomueénenuil
I u Z
R XL UL XL
¢ . .
U, I R
Honanoe conpomuenenue Yeon cosuza a3 Mownocmu
R AKTHUBHas
cos ¢p = — P=U'I'COS(|)
_ \/ﬁ z PeaktuBHas
Z=yR+X, X Q=U-I-sin¢
sing = — [Tonnas
z S=U-I
IHopsinok BbINOJHEHHUS PA0OTHI:
1. CobepurTe IEKTPUUECKYIO CXEMY, TOKa3aHHYIO Ha pUCYHKeE 1.
Pucynoxk 1

2. BonpT™MeTphI U ammepMeTpsl mepeBenute B pexuM AC (ZBOHHOHN MIETYOK MBIIIHIO

OTKPBIBACT OKHO) .

3. VYcraHoBuTe 3HayeHHS IApaMETPOB COIJIACHO 3aJ@aHMIO IperojaBarens. s
MPOBEJICHUSI BTOPOTO OIbITa YBEIMYbTE HAIPSDKEHHE B JIBa pasa.
[MTokazanust nprOOPOB 3aHecHuTe B TAOIUIY 1.

Tabmnuma 1
No 3anaHo H3mepeHo Paccuurano
om);Ta U, f, L, R, Ug, | UL I, XL, Z, P, Q,
B Ty | m'a | Om B B A OmMm OmMm Bt | BAp
1
2
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4. OTBeTHTE HA BONPOCHL:
- Kax usmensiemcsi UHOYKMUGHOe  CONpOMUGLEHUE Yenu Hpu  yeerudeHuu
HanpsiceHus:?

- Kax  usmensemcs  nonHoe — conpomueneHue — yenu — Hpu  YGeauyeHuu
HanpsaxceHus?

- Kax npu amom usmeHsiemcst akmuenas u peakmugnas
MowHocmu?

- Omeembme HA me  ofce 680NpOCyHL, npu  yciosuu, umo Hanpsdcenue
YMEHbULUTIU.

5. M3MeHsst yacToTy, MOJIBOJIUMOTO K KOHTYPY HalpsKEHHUS, IPOCICTUTE 32 H3MEHEHUEM
Xu 1, Z
VYcTaHoBHTE ClleAyIOIINE 3HAYEHHUS YaCTOTHI:

f1 =500 I'n,
f, = 1000 T'x.
[Noxazanus mpuOOPOB 3aHECUTE B TAOIHILY 2
Tab6muma 2
No 3agaHo M3mepeno Paccuurano
- U, f, L, R, Ur, UL, 1, X, Z, P, Q,
OIBITA

B I'm | mM'a| Om B B A OMm OMm Bt | BAp

1 500

2 1000

6. Io pesymbraTam paboTs! moctpoiite rpaduku 3asucumoctu X = f (), Z =T (f).

XLA z A

v
v

7. OTBETHTE HA BOIIPOCHI:
- Kax wusmensemcs UHOYKMUBHOe  CONPOMUGIEHUE Yenu Npu  YGeaudyeHuu
yacmomuwl?

16

JlabopaTopHasi padora Ne 7

IToBepka TeXHMYECKOT0 aMIepMeTPa U BOJIbTMETPA.

Iesab: Tlpaktuueckdn O3HAKOMHTBCS € MOBEPKOM TEXHMYECKOTO aMmepMeTpa |
BOJIFTMETPA METOZOM CPaBHEHUS C 00pa3IOBEIMU IPHOOpaMHU.

KpaTKne CBECICHUSA U3 TCOPHUMU:

Memponozusa — 310 Hayka 00 HM3MEpPEHMSX, METOJAX W CPEACTBAX OOECHEUYECHUS HX
€IMHCTBA, CII0C00aX JTOCTIKEHHUS TpeOyeMoil TOUHOCTH.

H3mepenuem Ha3BIBAIOT NPOLECC HAXOXKACHHUA 3HAYCHUS (U3MUECKON BEIMUUHBI
ONBITHBIM IyTEM C MOMOIIBIO CIEHHUAIBHBIX TEXHHYECKHX CPEACTB (CpeicTB
U3MEpeHuit).

Cpeocmeo usmepenuit (CH) — TEXHUYECKOE CPENICTBO, UCIONB3YEMOE NIPU U3MEPEHUAX
U Meroliee HOPMUPOBAHHBIE METPOJIOTHIECKNE XAPAKTEPUCTHKH.

CpencTBa U3MepeHus

A 4 A 4 A 4 A 4 A 4

M3mepu- M3mepu- M3mepu- M3mepu-

Mepsr TENbHBIE TENbHBIE TENbHbIE TEJIbHbIC
npeobpa- pHOOPHI YCTaHOBKH CHCTEMBI
30BaTeNn

Buowi usmepenuii: npsMbie, KOCBEHHbIE, COBOKYITHBIE I COBMECTHBIE.
Memooom uzmepenuii Ha3pIBAIOT COBOKYITHOCTD MPUEMOB HCIIOJIB30BAHUS (PU3NIECKUX
MPUHIUIIOB U CPEJICTB U3MEPEHUI.

MeTo1pI H3MEpEeHUH

[
v v

MeTtoJ1 HeTToCPEACTBEHHOM OLICHKH MeTtoJ1 cpaBHEHHS C MEPOH

v Y

OIHOBPEMEHHOTO CPaBHEHMS PasnoBpeMeHHOTO CpaBHEHHS

v v
an)cbepe]f_ Hynesoit
LM aJIbHBINA
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2. Kaxue nanpsasicenus Ha3vleaiomcsa JUHEHHbIMU U KaKue gaznvimu?

3. Kakas ceazb medxncoy pasnvimu u nuneinpimu Hanpaxypcenuamu?

4. Ilepeuucnume cnocodvl coeOuHeHUs NPUEMHUKOE IHEPIUU.

5. Kakoeo nasnauenue Hyneeo20 npogooa é 4emulpéxnpogoonoil cemu?

- Kax  usmensemcsi — NONHOE — CONPOMuUGNeHUe — yenu  npu  yeeludeHuu
yacmomul?

- Kax npu 2mMoMm U3MeHslemcsi AKMUGHASL u peakmusHas
MowHocmu?

- Omeemvme HA me amnce 680npochwl, npu yciaosuu, umo yacmomy
VYMEHbULUTU.

8. 3MeHuTe B MEpBOM OMBITE BEJIMYMHY UHIYKTHBHOCTH, YBEIMYHUB ¢€ B 1Ba pasa; a BO
BTOPOM OMBITE — BEJIMYMHY AKTUBHOTO COMPOTUBIICHUS, YBETUYUB €€ B JIBa paza U
npocienute 3a u3MeHeHusimu Xy, |, Z.

[Noxa3zanus npuOOPOB 3aHECHUTE B TaOIHIY 3.

6. K uemy npueedém oopuwieé Hy1€6020 npo6oda npu HecumMmempuuHoi Hazpy3ke?

Tabmmma 3
No 3agaHo W3mepeHno Paccunrtano
OHL;Ta U, f, L, R, Ur, UL, l, X, Z, P, Q,
B I'm | mMa| Om B B A OMm OMm Bt | BAp
1
2

KAPTOYKA — 3AJIAHUE K JIABOPATOPHOM PABOTE Ne 6

Bapgzma U,B f,Tu Ry, OM Ry, OM Rs, OM
1 80 50 120 240 360
2 90 50 100 200 300
3 100 50 150 200 250
4 110 50 110 150 190
5 120 50 130 200 270
6 80 50 150 200 250
7 90 50 110 160 210
8 100 50 120 150 180
9 110 50 100 150 200
10 120 50 150 210 270
11 80 50 160 200 240
12 90 50 170 200 230
13 100 50 140 190 140
14 110 50 130 180 230
15 120 50 170 220 270
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9. CpaBHHUTE NONyYCHHBIE PE3yJIbTaThl € Pe3yJbTaTaMd U3MEPEHUI Tabmuubl 1 (OmbIT
1) ¥ OTBETHTE Ha BOMPOCHL:

- Kax wusmensemcsi uUHOYKMuUGHOE CONPOMUGLEHUE Yenu Npu  YeeauyeHuu
UHOYKMUGHOCMU?

- Kax  usmensemcs  noamoe — conpomugienue — yenu — npu  YGeAUUEHUU
UHOYKMUGHOCMU?

- Kax npu omom usMeHsemcs AKMuUeHas. u PeaKkmuenas
MowHocmu?

- Omeemvme Ha me Jice 60Npocyl, npu ycioeuu, 4mo daxKkmueHoe conpomueierue
yeeauduau

10. Brirounte ocrpuuiorpad. Ha ocummiorpade HE0OXOAMMO yCTAaHOBUTH CIICIYOIIHE
3HAYCHMUA:

Time base -0,01 s/Div

Channel A - 20 V/Div

Channel B - 20 V /Div

17




Ilepenecure B OTUET BpEMEHHYIO JUATPAMMY.

11. ITocTpoiiTe BEKTOPHYIO AMArpaMMy HaNpsDKEHUH M TOKOB B MaciuTade.

12. ChopmynupyiiTe BHIBOIBI O MPOCIAHHON paboTe 1 OTBETHTE HA BOIIPOCHL.

BeiBOABI:

18

5. Tlpu HEepaBHOMEPHOIA HATPY3KE CHUMHTE MMOKA3aHUsI MPUOOPOB C HYJIEBBIM IPOBOIOM
u 6e3 Hero.
[Mokazanus npubGOPOB 3aHecute B Ta0IUILY 1.

6. PazomkHMTE KITI0Y 1, CHUMUTE TIOKa3aHUs PHUOOPOB IpH OOPHIBE TMHAN A.
[Noxa3zanus npubOpoB 3aHecHuTe B TaOIHIY 1.

7. PaccunTaiiTe BETMYMHBI aKTHBHBIX MOIIIHOCTEH M UX 3HAUCHUS 3aHECUTE B TaOJIHITY.

8. Tloctpoiite B MacmraOe BEKTOPHYIO AMArpaMMmy HalpsDKEHUH M TOKOB IIPH
HEpaBHOMEPHOM Harpyske ¢ HyJ€BBIM IIPOBOJOM U HalUTE TOK B HYJIEBOM IIPOBOJIE.

lo=l4+1g+1c=
9. Cdopmynupyiite BBIBObI O MPOJIETIAaHHON paboTe U OTBETHTE HA BOMPOCHL.

BriBoabI:

KoHTpoJibHbBIE BOIPOCHI:
1. Ilepeuucnume cnocoovl coeOuHeHUs 0O0MOMOK 2eHepamopa.
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Pucynox 1 KoHTpoibHbIE BONIPOCHI:
2
120 /50 He/l Deg [1] 1. Ymo maxoe axmuenoe conpomusnenue:

- 100 Ohm
A -
i 7 2. Ymo maxoe peaxmuenoe conpomugienue?
120 S0 Hz/D Diag | ]| prra—
—0) A
e,
3. Kakum conpomusnenuem obradaem KaAmMywika UHOYKMUBHOCMU 6 yenu
120 W50 Hz/0 Deg Pr—— ROCMOAHHO20 MOKa?
454
G ' A
e,
[2]
= ﬁl 4. Kakum conpomusnenuem obradaem KaAmMywika UHOYKMUBHOCMU 6 yenu
= nepemennozo moxa?

4. Ilpu paBHOMEPHOH Harpy3Ke CHUMHTE ITOKa3aHUsI NPHOOPOB C HYJIEBBIM IPOBOJOM U
6e3 Hero (111 OTKITIOUSHHMS HyJICBOTO ITPOBOAA PA30OMKHUTE KIIIOY 2).

[Noxazanus mpuOOPOB 3aHecHTE B TAOIHIY 1. KAPTOYKA - 3AJJAHUE K JABOPATOPHOM PABOTE Ne 4
Ta6muma 1
Bupt M3mepeno Paccunrano Ne
coenu- IO! IA! IB! IC! UA! UB! UC! UAB! UBC: UAC: PAa PB: PCa P, BapHaHTa U, B f’ FH Ll mla R’ Om
HCHUI Al A A| A B B B B B B Br | Br | Br | Br 1 20 50 25,4 3
g |8, 2 30 50 19,1 4
™ [ =
2 (23 3 40 50 31,8 5
5 ?é 4 50 50 38,1 6
= |2 5 60 50 24,6 7
] 6 80 50 21,9 8
2|52 7 90 50 21,7 9
2 §§ 8 70 50 34,2 3
SIS E 9 20 50 26,3 4
10 30 50 32,8 5

g . 11 40 50 28,1 6

8¢ 12 50 50 30,5 7
< E‘% 13 60 50 28,2 8
i A 14 70 50 18,9 9
& 15 80 50 19,5 10
<
NEE
S
=
R
& | g
T | E

g

o
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JlaGopaTopHasi padora Ne 5

HccaenoBanue 0CHOBHBIX COOTHOLIIEHHMH B LIeNU
NMepeMEHHOr0 TOKA € MOCJIeI0BATEIbHBIM COeIUHEHUEM
AKTHBHOIO CONPOTHBJIEHUS U EMKOCTH

ean:

OnBITHEIM HyTéM y6e[[I/ITC$[ B CIIPaBCAJIMBOCTU 3aKOHA Owma. YCTaHOBUTH 3aBHCHMOCTH

€MKOCTHOTO CONPOTUBJIEHUS OT YaCTOThl. YCTaHOBUTb 3aBUCHUMOCTb IOJHOTO
COTPOTHUBJICHUS OT YaCTOTHL.
Kparkue cBejeHus U3 TeOpUM:
ILlens c akmueHnbvim conpomusienuem U UHOYKMUGHOCHbIO:
Tpeyzonvnuk
Cxema yenu Bexmopuasa ouazpamma pey .
conpomueieHuil
_1, Uy I R
R o P .
r:'—l IT Xc
o Ug Z
Honanoe conpomuesnenue Yeon cosuza a3 Mowgnocmu
AKTHBHas
R =U-|-
cos Q= — P=U-1l-cos¢
2 2 7 PeaktuBHas
Z =R +X_ X Q=U-1l:-sing
sin = — Ionnas
VA S=U"-1I
ITopsinok BeIMOJHEHHS Pa0OTHI:
1. Cobepure 3IEKTPUUECKYIO CXEMY, TOKa3aHHYIO Ha pUCYHKE 1:
Pucynox 1

JlabopaTopHas padora Ne 6

HccnenoBanue padorsl 3-x pa3HOM nenu npu
coelMHEHUM MOTpeduTe el JHEPTUM B «3BE3AY).

Heab:

O3HaKOMHTBECS ¢ paboTod 3-X (pa3HOW CHCTEMBI TEPEMEHHOTO TOKa, C METOJaMHU
n3MepeHus (a3HBIX W JMHEHHBIX TOKOB W HampspkeHuil. [IpoBepHTh COOTHOIICHUS
MEKAYy TOKOM M HampsDKEHHEM IIPH COCOMHEHHWH MOTPEOWTENeH SHEPIUU B «3BE3AYN.
BEIsICHUTE pOJTE HYIJIEBOTO MIPOBOJIA B 4-X IPOBOAHOM cucTeMe 3-X (ha3HOTO TOKA.

Kparkue cBegeHusi u3 Teopum:
Tpéxgpaznuoii cucmemoii nepemenno20 moka WiIA TIPOCTO MPEXPa3Hoil cucmemou
Ha3bIBAaeTCs LEMb WIH CETh MEPEMEHHOr0 TOKa, B KOTopoi neictByroT Tpu I/C
OJIMHAKOBOM 4acCTOTHI, HO B3aMMHO CMEIIEHHBIE 10 (ha3e Ha OIHY TPETh NIEPUOA.
Tpéxegpaznuon cummempuunoit cucmemoir 3/]C HazpIBacTCs cucTeMa TPEX NEPEMEHHBIX
OC onHO# aMIUTATYIB! ¥ YaCTOTHI, CABUHYTHIX 110 (pa3e Ha 120°.
Ocnognoe c60licmeo CUMMETPUYHBIX TPEX(Pa3HBIX CHCTEM CHHYCOMIAIbHBIX BEIUYUH
3aKJIF0YaeTCsl B TOM, YTO airedpanveckas CyMMa UX MIHOBEHHBIX 3HAu€HHH B JIFO00H
MOMEHT BpPEMEHHU paBHa HYJIIO:
e, tezte-=0;
I, +iz+ic=0.
Mouwnocms TpéxdazHoil Lenu paBHa CyMMe MOIIHOCTEH TpEX (a3:
P= PA + PB + PC.
ITpn cuMMeTpUYHOH Harpy3ke akTUBHbBIE MOIIHOCTH (a3 MPUEMHHKA
PA:PB:PC:P®=U¢'I¢'COS¢
[Tpn coequHeHNN MTPUEMHNKOB YHEPTHH 3BE3/10H
U¢ = U—JZ " |¢, =1,
V3

CrnenoBarenabHO, aKTUBHASI MOIIIHOCTD TPEX(Da3HOH 1enu onpeensercs no Gopmyne
P=3-Uy 1, cosgp= V3. U, -1, cos g.

ITopsinok BbINOJIHEHHS PadOTHI:

1. CoOepure IEKTPUUECKYIO CXEMY, IOKa3aHHYIO Ha pUCyHKe 1.

2. BonpT™eTphl U ammepMmeTpsl nepeBenuTe B pexxuM AC (IBOMHOM IIETYOK MBIIIBIO
OTKPBIBAET OKHO).

3. YcraHoBuTe 3HaYCHHS TPUOOPOB COTIIACHO 3aTaHHUIO MPETIOAABATEIIS:
U= R, = R; =
f= R2 =
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9. Chopmynupyiite BEIBOABI O IIPOIENIaHHON padoTe.

BriBoabI:

2. BonbT™meTpsl u ammepMmeTpsl nepeBectd B pexuM AC (ABOMHOM LIETYOK MBIIIBIO
OTKpPBIBAET OKHO).

3. VYcraHoBHTE 3HAa4CHHS MPHOOPOB COTIACHO 3aJaHHWI0 TperomaBaterst. Js
MPOBEICHUSI BTOPOTO OIBITa YBEIMUYbTE HAIIPSDKECHHE B [1BA Pasa.
[Moxazanus npubOpoB 3aHecuTe B Tabmwiy 1.

KAPTOYKA - 3AJIAHUE K JJABOPATOPHOM PABOTE Ne 5

Ta6mmma 1
No 3amano M3mepeno Paccunrtano
OIIB;Ta U, f, C, R, Ug, Uc, 1, Xc, Z, P, Q,
B I'm | Mx® | OMm B B A OmMm Om Br | BA
1
2

Ne U,B f, T C, Mx® R, OMm
BapHaHTa
1 80 50 398 3
2 90 50 531 4
3 100 50 318 5
4 110 50 381 6
5 120 50 246 7
6 80 50 249 8
7 90 50 277 9
8 100 50 342 3
9 110 50 263 4
10 120 50 328 5
11 80 50 284 6
12 90 50 305 7
13 100 50 282 8
14 110 50 189 9
15 120 50 195 10
24

4. OTBETHTE HA BOMPOCHI:
- Kax usmensemca EMKOCMHOE  CONpoOmusieHue yenu Nnpu  yGeiudeHuu
HanpsceHus?

- Kax  usmensemcs  noamoe  conpomugienue — yenu — npu  YGeaUUEHUU
HanpsiceHuss?

- Kax npu amom usMeHsiemcsi AKMUEHAs. u peaxmusHas
MowHocmu?

- Omeembme na me Jice 60NpPOCHL, npu yCciosuu, Ymo HANPANCEHUe YMEeHbUUIU.

5. HW3MmeHsis 4YacTOTy, MOJABOJUMOTO K KOHTYPY HANpsOKEHUs, NPOCIEAUTe 3a
n3MeHeHusMH X, | u Z.
YcraHoBUTE cieayIoNIe 3HaYeHUs YaCTOTHI:

f; =100 T
f, =200 I'u.
IMTokazanus mprOOPOB 3aHECHUTE B TAOIHITY 2.
Tabiuma 2
No 3anaHo H3mepeno Paccuurano
B U, f, C, R, Ur, | Ug, I, X Z, P, Q,
OIbITa

B I'm | Mx®d | OMm B B A OmMm Om Bt | BAp

1 100

2 200
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6. Io pesynbraTam paboTsl mocTpouts rpaduk 3asucumoct Xc = f (), Z =f (f).

XCA Z A

v
v

7. OTBEThTE Ha BOIIPOCHI:
- Kax usmensemcs  EMKOCMHOe  CONpOMUGNEHUe Yenu Npu  YeeaudyeHuu
yacmomuwl?

- Kax  usmensemcs  noamoe — COnpomuenenue — yenu — Apu  Y8eauueHuu
yacmomul?

- Kax npu omom usMeHsemcst akmuenas u PeaKmusHas
MowHocmu?

- Omeemovme HA me amnce 60npocel, npu ycaoeuu, umo uacmomy
YMEHbUUNU.

8. M3meHute BennuumHy EMKOCTH, YBEJIMYMB €€ B [Ba pa3a; BEJIMYUHY aKTUBHOTO
COTIPOTHUBIICHUS, YBEJIMUUB €€ B JBA pa3a U MpocieauTe 3a u3MeHeHusIMHu X, | u Z.
IToxa3anus mpuOOPOB 3aHECHTE B TAOIHIY 3.

Tabnuua 3
No 3amano W3mepeHno Paccuurano
OHI);Ta U, f, C, R, Ur, | Ug, I, Xe, Z, P, Q,
B Im | Mmx® | Om B B A Om | Om Bt | BAp
1
2

9. CpaBHHTE MOJyYEHHbIC PE3yJIbTaThl C Pe3yJibTaTaMU M3MepeHHH Tabauibl 1 (OmbIT
1) 1 OTBETHTE Ha BOTIPOCHI:

-  Kax usmensemcsa  émxocmmoe — conpomueienue  yenu — HpU  y8eaIUUEHUU
émrxocmu?

22

- Kax  u3smensemcss — nOIHOe — CONpOMuUGNeHUEe — Yenu — Npu  YGeAUYEHUU
émkocmu?

- Kax npu 2mMoMm U3MeHslemcsi AKMUGHASL u peakmusHas
MowHocmu?

- Omeembme Ha me dice 60Nnpocel, npu yciosuu, 4mo daxKmueHoe conpomueierHue
yeeauduiu

7. Brimounte ocummtorpad. Ha ocimmiorpadge HEoOX0ANMO YCTaHOBUTH CIIEIYOIIIE
3HAYCHHUS:

Time base -0,02 s/Div

Channel A -100 V/Div

Channel B - 200 V/ Div.

[Iepenecure B OTYET BpEMEHHYIO JUArPaMMYy.

8. IlocTpoiiTe BEKTOPHYIO qUArpaMMy HAIPsHKCHUH U TOKOB B MacIITade.
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JlaGopaTopnas paGora NelO
Tema pa6orsl: HcnpiTanue ogHodasHoro Tpanchopmaropa.

Hesas padorbi: Onpenenuts K03 uimeHT TpanchopmManuu 1 MOTepr MOITHOCTH B

TpaHchopMarope npu xx u K.3. [[poBepUTh 3aBHCHMOCTD HAINIPSHKEHHSI HA BTOPHYHOH 0OMOTKE
TpaHnchopmaropa OT Harpy3Ku.

Heo0xonumble o0opyaoBaHue U NPpUOOPHI:

Taoauna 1
HaumeHoBaHue Tun Sasonckoi TexHUYeckne aaHHble
HoMep
OpHodasHbii TpaHcdopmatop | COBC-2A 1898 =50 'u; PH=135 BTt
BarTtmetp ACTI 1833346 PH=150 BT; kn. To4H.=0,5
Amnepwmetp A1 9-30 6212 IH=1,2 A; Kn. TOYH.=2,5
Amnepwmetp A2 3-30 527318 [H=10 A; kn. TO4H.=1,5
BonbtmeTp V1 9-30 107359 Un=450 B; kn. To4H.=1,5
BonbtmeTp V2 9-30 1278197 UH=30 B; kn. To4yH.=1,5
Harpy3ouHblii peocTar pH — —
PybunbHuku — — —
CoefmMHUTENbHBIE NMPOBOAA — — —
Pucynok 1. Cxema onbITa K. 3. ¥ HATPY3KH.
1 \V‘% 's”% #
78-7 ““"@ b/
0
= ® %
Cerps 2208
Pucynok 2. Cxema onbiTa K. 3.
: i oa ; prme W/
Qorpanuu. V /
E & B Al
=y com 2204 :

7504 X =



OmOBIT X0JIOCTOrO X0/1a.

Tabaunma 2.
Ne MNokasaHe npubopos BbluecrneHHo
o /a V1H \/2H P1 11 K Cospo MpumeyaHve
B B Br A — —
1 235 29,3 10 0,05 8,02 0,85 Pexum xx
Bobruuncienusi:
V. 235 P
K=-1%=""=783; Cosgp,=—>—=0;
V,, 30 V-
o Sy 5
ITo HomunanbHOM MomHOCTH SH=135 BT BhIuMCHgeM 1,3 = = E =0,57 (A)
s, 135
|, =v-= 30 4.5 (a)
Pexxumbl HArpy3Kun
Taoauna 3
MokasaHue nprnbopoB BblMMCeHHo Monve
Ne omsma [ V1 i P1 V2 7 P2 [ Cosg2 | 1 qume
B A Br B A Br — %
1 225 0,17 35 28,8 0,3 8,64 1 24,69
2 225 0,24 50 28,5 0,9 25,65 1 51,30 %
3 225 0,34 70 28,1 2 56,2 1 80,29 2
4 225 0,47 100 27 29 78,3 1 78,30 §
5 225 0,7 150 26 5 130 1 86,67 s
6 224 0,74 160 26 5,1 132,6 1 82,88 §
7 223 0,8 175 25,6 5,9 151,04 1 86,31 T
8 221 0,86 195 25 6,2 155 1 79,49
Bobruucienusi:

77=%~100%; P,=V,-1,-Cose,

2

I'paduk 3aBucumoctu V,=f(1,)

»
»

I'paduk 3aBucumoctu n=f(ly)

v



OneIT K. 3.

Taoauna 4
V1 11 P1 V2 2 V
Mpume Y 0
Ne onbliTa B A BT 5 A JaHHe U o = ——.100 %
1u
1 18,8 0,55 12,5 0 4,3  |OnbITK. 3. 8,36
BriBoxa:

1. TpancdopmaropomM Ha3bIBAETCS allmapaT, COCTOSIUN 13 Gpeppo-MarHUTHOTO

CepJIeYHHMKA U HECKOJIBKUX KaTYIIEK, CIy>KalIUi Jisl mpeoOpa3oBaHus IEPEMEHHOTO
TOKAa OJJHUX [apaMETPOB B [IEPEMEHHBIN TOK C IPYTMMHM [1apaMeTpaMu Py HEM3MEHHOU
yactoTe. TpancopmMaTopsl SABISIOTCS HEOTHEMIIEMOM YaCThIO SHEPreTHUECKOM
YCTaHOBKH.

E
Ornomrenne DJIC =, co31aBaeMbIX OCHOBHBIMH [IOTOKAMH B 00€UX 00MOTKaX, pH
2

pabote TpanchopMaTopa Mo Harpy3Koi Ha3bIBaeTCsi KOAPPUITUESHTOM TpaHCHOpMAIIUH.
Ecnu tpancdopmMaTop MoAKIIOYUTE K UCTOYHUKY ITOCTOSTHHOTO ToKa TO @ B
MarHUTOIPOBOJIE TpaHchopMaTopa Takke OyJeT MOCTOSTHHBIM MO BETMYMHE, TaK U 1O
Harnpasienuio (dd/dt=0), mosromy B 00MOTKax TpaHchopMaTopa He OyaeT, HaBOAUTCSI
O/1C, a ciiegoBaTelnb JIEKTPOIHEPTUS U3 IEPBUYHON 1IeTH He OyJeT NepeaaBaThecs BO
BTOPHYHYIO.

[Tpu pabote TpanchopmaTopa BOZHUKACT IJICKTPUIECKUE M MATHUTHBIC TIOTEPH B
00MOTKax ¥ B MarHUTOIIPOBO/IE.

Onpez[eneHI/Ie MOIIHOCTHU MAaroHuTHBIX ITIOTCPb!:
PBT:AP 8uUxXp +Ap I/IKTZAp Mar”

QHGKTpI/I“IGCKI/Ie IIOTECPU B 00MOTKAaX:
— —1 2 2
PBT_Ap3n1+Ap3n2_|1H Rl+|21-1 R2-



Jlabopamopuasa paboma Ne 11

Tema: VccnenoBanue pabOTHI MOIYIIPOBOAHUKOBBIX JIUOJIOB.

Llenv pabomul: Nzyuenne BAX u mapamMeTpoB NOIYIPOBOJHUKOBBIX JHOIOB.

IIpubopwl u 0bopydosanue:
e Makert 1J14 UCCIAEI0BaHNS JUOO0B.
e JlaMmoBBIi1 BOJIBTMETP.
e lICTOYHMK IMUTAHUA.
e  Mwummamnepmerp
o CoeauHuUTENBHBIC TPOBOJIA.
Cxema ycmanosxu.:

—H
®
>

7}

7}
(<)
AN

1 Cusatue BAX BBIIPSIMUTENHHOTO AUOJA B IPSIMOM HANPABIICHUH:

Tabauya 1
Uyp, B 0 0.1 0.2 0.3 0.4 0.5
lip ,MA
Rpp,OM
2 Cuarue BAX BBIIPSIMUTENHHOTO MOa B 0OpATHOM HAIPABJICHUH:
Tabauya 2
Uysp B 0 5 10 15 20 25
|06p7MA
RHOGD')OM

3 Cusitue oOpaTHON BETBU XapaKTEPUCTUKH CTaOMIIMTPOHA!

Uysp B

|06p,MA

RHOGDJOM

[Toctpouts BAX nuona: Unp,:f(|np); U06pl:f(|06p); n BAX crabunurpona
U06pl:f(|06p)



BAX nuoaa BAX cradunurpona

| MA Inp MA

mp > 4 4

U06p aB Unp

v

U06p :»B Uy B

|06pa MA
|06p> MA

Bui600:
e JlaiiTe onpeneneHue noJaynpoBOAHUKOBOTO JUOAA

e Kakoe BriIOYEHHE P-N-TIEpeX0/ia Ha3bIBAECTCS MPSIMbIM?

e Kakoe BKITIOUEHHE P-N-TIepexo/ia Ha3bIBaeTCs 0OpaTHHIM?

L CpaBHI/ITe COIMMPOTUBJICHUC TTPAMOI'0 BKIIFOUYCHUA U O6paTHOFO

e Yro Takoe mpoboit p-n-nepexoa?

e [Ipoananuzupyiite BAX BbIIpSAMUTEIBHOIO JUOJA U CTAOMINTPOHA




Jlabopamopnas paboma Nel?2
Tema: lccrnenoBanue paboThl OUMOISPHOTO TPAH3UCTOPA B CXEME C OOIIMM SMUTTEPOM

Lean padoThi:

O3HaKOMUTCSI C OCHOBHBIMU XapaKTEPUCTUKAMH U MTapaMeTpaMH TPaH3UCTOPa, BKIIOYEHHOTO IO
cxeme ¢ O0.

Conep:xanue padoThbI:

1. 03HaKOMJIEHHE C YCTPOHCTBOM U HOMUHAJIbHBIMU ITapaMeTpaMH TPaH3UCTOpa.

2. CHATHE CEeMEMCTBA BXO/IHBIX U BBIXOJIHBIX XapaKTEPUCTUK TPAH3UCTOPA.

3. rpaduueckoe ornpeesieHue MapaMeTpoB TPAH3UCTOPA.

[Tpubops! 1 060pyIOBaHHKE:

1. Maxker a5 ucciieJOBaHUsI TPAaH3UCTOPA.

2. JlamMnioBbI{ BOJIBTMETD.

3. McTOYHUK NUTaHUSI U COETMHUTENIBHBIE IPOBOJIA.

4. MukpoamnepMmerp.

5. Munnmammepmerp.

[Topsnox BeIMONMHEHUS PAOOTHI:

1. O3HakoMHUTCA CO CXEMOMU, MpUOOpaMu U 000PYJOBAaHUEM.

2. Cobpath cxemy AJs MCCIIEOBAHUS TPAH3UCTOPA U MPEJICTABUTH €€ Ha IPOBEPKY.

3. 3anucarh NaCOPTHBIE TapaMEeTPhl HCCIEAYEMOT0 TPAH3UCTOPA U 3apUCOBATh CXEMY
PacCIOI0XKEHHS €T0 BHIBOJIOB.

Cxema ycTaHOBKH

->-
L =
L =

2

4. CHATH CEMENCTBO BXOJIHBIX CTATUCTUYECKUX XapAKTEPUCTUK TPAH3UCTOPA.
Tpanszuctopa 1(6)=f(U(6)) mpu U(k)=const/

[Ipu cHATHUM JaHHBIX XapaKTEPUCTUK ABMKKU MOTeHIMOMETPOB {1 u /I2 nomkxHbl HAXOIUTHCS B
MOJIO’KEHUSAX MPU KOTOPBIX HAIPSKEHUs Ha 0a3e U KOJUIEKTOPE PaBHBI HYJIIO.

YcranaBnuBarT noteHpoMeTpoM J[2 HanpspkeHue Ha Kosekrope U(k), coriacHo KapTouke
3aJlaHusl ¥ CMEHsIsl TOK 0a3bl 1(0) OT HyJIs 10 3HAYEHUST YKA3aHHOTO B KAPTOUKE 3aJaHUs
OTIpeIeISAIOT HaMpsbKeHus Ha 6asze Tpan3ucTopa U(0). pe3ynbTaThl M3MEepeHU
3aMyChIBAIOT B TaOIMIy 1.

Tabmuna 1
Uk=0 Uk=-5B Uk=-10B
16 U6 16 uUuo 16 uo
MKA B MKA B MKA B
0 0 0 0 0 0




0,1 0,1 0,1
0,2 0,2 0,2
0,3 0,3 0,3
0,4 0,4 0,4

5. CHsiTHE CeMEHCTBA BBIXOAHBIX CTATUCTHYCCKUX XaPAKTEPUCTHK
Tpansucropa I(x)=f(U(k)) mpu 1(6)=const/
JUist CHATHSL BBIXOJHBIX XapaKTEPUCTHK, yCTAaHABIUBAIOT MOTeHIHomMeTpoM J[1 Tok 6a3zer 1(0),
COTJIACHO KapTOUKE 3aJ]aHHs U H3MEHSISI TOTEHIIMOMEeTpoM J[2 HarnpsbKeHHe Ha KOJUIEKTOpe
U(K) cormacHo kapTouke 3afanus, onpeaeistor Tok koyuiekropa (k). Pesyabrars
U3MEPEHUH 3aIHUChIBAIOT B TAOIHILY 2.

Tabmuua 2

K1 K2 K3

16= 16= 16=
Uk Ik Uk Ik Uk Ik
B mA B mA B mA

1 1 1

2 2 2

3 3 3

4 4 4

5 5 5

6 6 6

7 7 7

8 8 8

9 9 9

10 10 10

6. Pabouue Gpopmyisl:

h11=AUG6/AI6  mpu Uk=const
h1,=AUG/AUx npu l6=const
h13=AIx/AlG npu Uk=const
h14=Alx/AUx mpu |6=const

7. KOHTpOIbHBIE BONIPOCHI:

1. Ha3HaueHWEe TpaH3UCTOpA.

2. mpuHIUN paboThl TPAH3UCTOPA.

3. 0c0OO0EHHOCTH OUMOJIAPHOTO TPAH3UCTOPA.

Pexomenpanuu:

1. ipu CHATHUYM BXOAHBIX XapakTepucTuk Kirod SPASE nomkeH ObITh 3aMKHYT, 8 OCTaJIbHBIC
pa3oMKHYTHI. [Ipu cHATHM cemMelcTBa BXOIHBIX XapaKTEPUCTUK HEOOXO0IMMO OCTYUTh
CJIeIYIOIIUM 00pa30M: YCTaHOBUTH HanpspkeHne Uk»=0 1 u3MeHsist HanpsbkeHne 0asbl
smuttepa U6>=0,1B, 0,2B, 0,3B, 0,4B; 3anucaTh COOTBETCTBYIOILIUE 3HAUCHUS TOKa Oa3bl.
3areM aHasiornyHo u3mepenus caumatorcs npu Uks=5B u Uks=10B.

2. JIns CHATHUS BBIXOJHBIX XapakTepUCcTUK Kitod SPASE oTkitouaeTcs, a BKIIOYAETCs 00UYEPETHO
kitoun 1,2 u 3, mpu aTom Hanpspkenue U65=0,4B: nepBast xapakTepucTHKa CHUMAETCS MIPU
3aMKHyTOM Kitoue 1. [lyTém n3menenust HanpskeHus Kosuiekropa ot 1 1o 10 B.
AHaJOrMYHO CHUMAIOTCS 2 Ipyrue XapaKTePUCTUKH.

8. BeiBoj 1o paborTe.

B BbIBOZIE yKa3aTh BIUSHUE TEMIIEPATyphl Ha pabOTy TpaH3UCTOpa, MPEUMYLIECTBA U HEAOCTATKU
JAHHOW CXEMBbI BKIIOUECHHUS.



Jlabopamopnas paboma Nel3

Tema: VccriegoBanue paboThI MOIYIPOBOAHUKOBBIX BBITPSIMHUTEIEH

Henan:

1. CpaBHUTH (hOpMY BXOAHOTO M BBIXOJHOTO HANPSKEHUH JUIA OAHOMOIYIEPHOTHOTO M JBYXIIONYNECPHOIHOTO
BBIIPSAMUTENEH.

2. Ompenenuts cpegHee 3HAYCHHE BBIXOAHOTO HANPSOKEHHS B CXEMax OJHOTIONTTICPUOHOTO |
JBYXIIOJIYIIEPHOIOTO BBIIPSIMHUTEINCH.

3. Omnpenenuts 4YacTOTy BBIXOZHOTO CHTHAalla B CXEMax OHOINOJIYNEPHOAHOTO U ABYXIOIYNEPHOTHOTO
BBITIPSIMHUTENEH C BEIBOJOM CpeIHEH TOUKH TpaHChOopMaTopa.

4. CpaBHUTh 4YacTOThl BBIXOJHOTO CHUTHajJa [UIS CXeM JBYXIMOJNYNEPHOAHOTO U  OJHOMOIYINEPHOTHOIO
BBIIIPSAMUTENCH.

5. IlpoanamusupoBaTh oOparHoe HampspkeHne Up,, Ha JHOAEe B CXeMax OJHOINOJYNEPHUOAHOIO H
JIByXIOJIYIEPUOJHOTO BBIIPSAMUTEIEH.

IIpubopsbI U 3J1€eMEeHTHI:

1. Ocummmorpad.

2. ICTOYHHUK MEPEMEHHOTO HANPSKCHHUSL.
3. Tpancdopmaropsl.

4. Kpemuuessie nuoast D1N.

5. Pe3ucropsl.

HOpﬂ)IOK BbIINOJTHCHHU A paﬁon:

|. Hecnedosanue 6x001n020 u 6bI1X00H020 HARPAICCHUA
0OHONOIYNEPUOOHO20 BLINDAMUMEA.

1. Cobepute INEKTPUUECKYIO CXeMy, MOKa3aHHYI0 Ha pucyHKe 1. YcTaHOBUTE MapKy AMOMAA, COTJIACHO 3aJlaHUI0
NpernoiaBaTes.

Pucynoxk 1
I =
2. JIBOHHBIM IIETYKOM JIEBOH MBIIITH OTKPOWUTE OCIIILIOTPad U YCTAHOBUTE TAPAMETPHI:
Time base -0,01 s/Div;
Channel A -50 V/ Div;
Channel B - 50 V/ Div.
3. 3apucyiire rpaduku ¢ ocpuuiorpada a0 U 1nocje BeHTHIIS:
o eenmuns Ilocne senmuns




4. HSMepre 1 3alIMINUTEC MAKCUMAJIbHBIC BXOIHBIC U BBIXOHBIC HATIPSKCHUA:
Ugemax = B, U max = B.

5. M3meprpte nepuon T BXOAHOTO M BBIXOJHOI'O HAIPSDKEHUH IO OCHMIIIIOIPaMME U 3aIUIINTE PE3YJIbTaThl:

Toemax = (&} Ty max = C.

6. Berunciute yactoty BeixoaHoro curiana f mo gopmye:
foo=1/T= Ty, four =1/ T= Tu.

Il. Hceneoosanue 6xo0H020 u 661X00H020 HARPAICEHUI 08YXNOTIYREPUOOHO20
GLINDAMUMENS C OMBOOOM O CPeOHell MOYKU mpancghopmamopa.

7. Cobepure IEKTPHUECKYIO CXeMY, IOKa3aHHYIO Ha pUCYHKE 2.

Pucynoxk 2
T
8. JIBOMHBIM IIEITIKOM JIEBOH MBIITH OTKPOWUTE OCIIILIOTPad) U YCTAHOBUTE MapaMETPHI:
Time base -0,01 ms/Div
Channel A -50 V/Div
Channel B - 50 V/ Div.
9. 3apucyiire rpaduku ¢ ocrpuiorpada g0 U MoCie BEHTHIISA:
o eenmuns Ilocne eenmuns
U )
T

10. I/I3MepBTe 1 3alIUINUTC MAKCUMAJIbHBIC BXOJHBIC U BBIXOJAHBIC HAIIPAKCHHNA:
Upemax = B, U gpex max = B.

11. M3mepste nepuon T BXOAHOTO U BEIXOAHOTO HANPSHKEHUH TI0 OCIHJUIOTPaMMeE U 3allUIINTE Pe3yIbTaThl:

Ticmax = (&} Ty max = C.

12. BerumcnuTe 4acToTy BIXOAHOrO curHana f mo gpopmyiie:
fou=1/T= Ty, fon=1/T= I'u.

I1l. Hccneoosanue 6x00n020 u 861X001020 HANPAICEHUT MOCHIOB020 BLINDAMUMEIA.

13. Cobepure 311€KTPUUECKYIO CXEMY, TIOKa3aHHYIO Ha PUCYHKE 3.
Pucynox 3



14. JIBOWHBIM IIETYKOM JIEBOH MEIIIN OTKPOITE OCIIIIIOrpad  yCTAaHOBUTE MTApaMEeTPHI:
Time base -0,01 ms/ Div,

Channel A-100 V/Div,

Channel B - 50 V/ Div.

15. 3apucyiite rpaduku ¢ ocimiorpada 0 U MOCae BEHTHIIA:
o eenmuns Ilocne senmuns
U U

T

16. I/I3MepBTe 1 3alIUINUTC MAKCUMAJIbHBIC BXOJHBIC U BBIXOJAHBIC HAIIPAKCHUA:
Ugemax = B, Uogpix max = B.

17. N3mepswTe nepuos T BXOAHOTO U BBIXOAHOTO HANPSHKEHUH TI0 OCIIJUIOTPaMMeE U 3alUIINTE Pe3yIbTaThl:

Toemax = G T oy max = C.

18. BorurcinTe 4acToTy BhIXOAHOTO curHana f mo gpopmyiie:
fox=1T= Ty, foux =1/T= Ty,

19. CnenaiiTe BEIBOJBI O TIPOJICITaHHON padoTe.

BeiBOABI:

KoHnTpoJibHbBIE BONPOCHI:



1. Kaxum 001(cHO Obimb cOOmHOUIEHUE MeXCOY NPAMbIM conpomuenenuem ouooa R,, u conpomuenenuem nazpysku

R, 6 o0nonoaynepuoonom evinpsamumene?

2. Kakoeo coomuoutenue mexncoy OeticmeyiomuM 3HAYEHUAMU HANPSNCEHUS. HA 3aACUMAX 6MOPUYHOT 0OMOMKU
mpancgopmamopa U, u na conpomuenenuu nacpysku U,, 6 cxeme 00HONOIYNepUoOHo2o guinpamumens?

3. Kakoeo coommnouenue mexncoy 0eticmsyiomumu 3Ha4eHUsIMU MmoKkd 60 GMopudHol oomomke mpancgopmamopa |,
u Ha conpomuenenuu Hazpysku l, 6 cxeme o0HonorynepuooHo2o svinpsmumens?

4. Boiuepmume ghopmy moxa, npoxoosuge2o uepes Kaxcowlil Ouo0 MOCMOBOU CXeMblL.

5. Ocywecmensiem au 8bINPAMUMETbHBIN MOCH OOHONOLYNEPUOOHOE UIU 08YXNOLYNEPUOOHOE BbINpAMIeHUe?

KAPTOYKA - 3AJIAHME K JIABOPATOPHOH PABOTE Ne 13

Bapil:HTa Hanpsoxenue U, B Yacrora f, ' ?;:ne}?'gf)g? Tun T?;:V(\:I(})\;g)ll:)lampa
1 120 50 D1N4001 PP4-20
2 100 50 D1N4002 PP4-16
3 110 50 D1N4003 PP4-12
4 90 50 D1N4004 PP4-24
5 115 50 D1N4005 PP4-20
6 120 50 D1N4006 PP4-28
7 130 50 D1N4007 PP4-16
8 110 50 D1N4245 PP4-20
9 115 50 D1N4246 PP4-24
10 105 50 D1N4247 PP4-20
11 95 50 D1N4248 PP4-28
12 120 50 D1N4249 PP4-16
13 130 50 D1N4933 PP4-20
14 110 50 D1N4934 PP4-24
15 100 50 D1N4935 PP4-20




Jlabopamopuasa pavoma Nel4

Tema: Vccnenoanne paboThl TUOTHOTO (GOpMHUpPOBATEIS

Ieab padoThi:

1. UccnenoBarne paboOTHI MOIOKUTETFHOTO (POPMHUPOBATEIIS.

2. UccnenoBanne pabOTH OTPHUIATETIHFHOTO (POPMHUPOBATEIIS.

3. M3mepeHue cpeqHero 3HaYeHUs CUTHaJa (TIOCTOSHHON COCTABIISIOMIEH).

4. UccnenoBaHue BIMAHMA aMIUTUTYABI BXOJHOTO HANIPSHKEHHS HA BEIXOIHOE HAIPSDKCHUE.

5. UccenoBanue BIUSHUS HAIIPSDKSHUS Ha IUOJE Ha BEIXOIHOE HANPsDKEHUE (GOPMHUPOBATES.

IIpubopsbI U 3J1€eMEeHTHI:

1. Ocummorpad.

2. MynbTumerTp.

3. Juox 1N4001.

4. Pe3ucropsl.

5. Kongpencaropsl.

6. OYHKIIMOHAIBHBIN TeHepaTopP.

IMopsinok BbINOJIHEHUS PadOTHI:

1. Cobepure NIEKTPUUECKYIO CXEMY, TOKa3aHHYIO HA pHUCYHKeE 1.

Pucynok 1

o] —
| | - e I oy B | I | = . 2 2
L 10 uF
Frequency |1 |$| | Hz I%'
DOty cycle % | ﬂ. ﬂ ﬂ |
Amplitude [ Bl [+ B —_| = HA00T 2= 90k ahm
offst [0 [ :
Settings
— Commoan + - + JE
" ) I ] ) e e e e

[I{emyxoM mpaBoif MBIITH YCTAHOBUTE Ha OCIMIIIOrpade CiIeIyonie 3HaYeHUs:
Time base — 0.2 s/din;
Channel A -2 V/Din;
Channel B - 2 V/Din.

2. BrimounTe cxemy. 3apUCyiTe OCHMLIOrPAMMBI BXOJHOTO U BRIXOJIHOTO HATIPSKCHUS:
6X00H020 B8bIX00HO020

3. U3mepere:
aAMIUTUTYAY BXOJHOTO HanpspkeHUs Ugy = B;

aMIUIMTYAY BBIXOAHOTO HANPSKEHUS Ugyx = B.

4. 3anummnTe NoKa3aHUus MyJbTUMETpA: CpeHee 3HaueHNe (TIOCTOSTHHASI COCTABIISIONIAS) BBIXOTHOTO HAIIPSHKCHUS
Usgpix = B.



5. YBenuubTe BXOJHOW CHUTHAJ, YCTAaHOBHMB aMIUTUTYIy TreHepaTopa B cxeme paBHOW 8 B. Bxiouute cxemy.
[IemaxoM paBOif MBIITN YCTAHOBHUTE HA OCIMIIIOTpade CIeIyone 3HaYeHNU:

Time base — 0.2 s/din;

Channel A-5 V/Din;

Channel B -5 V/Din.

6. 3apucyiiTe OCIUIIIOrPaMMBI BXOJTHOTO M BEIXOJTHOT'O HATIPSKCHUS:
6X00H020 6bIX00HO020

7. U3meppre:
aMIUTUTYAY BXOAHOIO HanpspKeHUs Ugy = B;
aMIUTUTYAY BBIXOAHOTO HANPsOKCHUS U gy = B.

8. 3anuimmTe moKa3aHus MYJIBTUMCETpPA: CPCAHCC 3HAUCHHUC (HOCTOHHHafI COCTaBJ’I)HOH.[a?I) BBIXOJHOT'O HAIIPSIXKCHUA
Ugpix = B.

9. YMeHbIINTE BXOAHOM CHUI'HAJ, YCTAaHOBUB aMIUIMTYIy TIeHepaTtopa B cxeMme paBHOW 2 B. Bximouute cxemy.
[lenukoM npaBoil MBINIM YCTAHOBUTE Ha OCIMILIOrpade ciielylonye 3HaYeHUsL:

Time base — 0.2 s/din;

Channel A-5 V/Din;

Channel B -5 V/Din.

10. 3apucyiiTe ocuMIIOrpaMMbl BXOJHOTO U BBIXOJHOTO HAIPSKEHUS:
6X00H020 6bIX00H020

11. U3mepnbTe:
aAMIUTUTYAY BXOXHOTO HanpspkeHUs Ugy = B;

aMIUIMTYAY BBIXOAHOTO HANPSKEHUS Ugyx = B.

12. 3anmmmTe MOKa3aHUs MyJIbTUMETPA: CpeaHee 3HaUeHHe (TOCTOSHHAS COCTABIISIONIAS) BEIXOIHOTO HATIPSKEHUS
Ugpix = B.

13. YcranoBute muoj B 0OpaTHOM HampaBieHHH (mepeBepHuTe ero). lllemdukom mpaBoil MBIINIM yCTAHOBUTE Ha
ociputorpade clieyrome 3HaYeHus

Time base — 0.2 s/din;

Channel A -5 V/Din;

Channel B -5 V/Din.



14. BrimouuTte cxemy. 3apuCyiTe OCIIHIUIOTPAMMBbI BXOJTHOTO M BBIXOIHOTO HANPSKEHUS:
6X00H020 6bIX00HO020

15. U3mepnTe:
aMIUIATYIy BXOJHOTO HApsHKeHUS Ugy = B;
aAMIUTUTYAY BBIXOAHOTO HanpskeHUs Ugyx = B.

16. 3anuiuTe MoKazaHus MyJIbTUMETpA: CpeliHee 3HaueHHe (TOCTOSHHAsI COCTABIISIONIAS ) BEIXOJHOTO HAMPSKEHUS
Ugoix = B.

17. CrenatiTe BEIBOIBI IO TIPOICIIAHHOM padoTe.
BriBoabI:

KoHTpoJibHbBIE BONIPOCHI:
1. Yem omauvaromcs OCYULIoCPpAMMblL 6X00H020 u BbIXOOHO20 HANPAINCEHU 8  NOJOHCUMENTbHOM

dopmuposamene?

2. Cpa@uume BbIXOOHbIE HANPAMNCEHUS OmpuyamelbHo2co U noa0HCUMmMeIbHoco d)opMupoeameﬂezZ.

3. Kak uzmenumoucs cpedHee SHAYeHUue HanpsdNCerusl noaoHCumelbHoco d)opMupoeamerﬂ npu ymenveHuu
amnﬂumy()bz 6X00H020 HANPAINCEHU 00 O4eHb HU3K020 3HAYeHUs?




Jlabopamopnas paboma Neld

Tema: ccnenoBanue paboThl CIIaXHBAIOIUX (DUITHTPOB

Ieab padoThi:

1. HccnemoBaHme BIUSHHA KOHACHcaTOopa Ha (OpMY BBIXOJHOTO HAIMPSDKEHHUS OTHOMONYIIEPUONHBIX U
JIBYXIIOJIyIEPUOAHBIX BBIIIPSIMUTEIEH.

2. VI3MepeHue 9acTOTHI BEIXOTHOTO HANPSDKEHUS BBITIPSIMHUTENS C eMKOCTHBIM (PHIBTPOM.

3. HCCH@HOB&HI/Ie BJIIMAHUA BEJIIMYWHBI €MKOCTH KOHAEHCATOopa (bI/UIBTpa Ha CpE€AHEEC 3HAYCHHE BBIXOIHOTO
HaIIpsHKEHU .

4. CpaBHEHHE CpPEIHETO 3HAUCHHS BBIXOJHOTO HANPSDKCHHS UL OJHOIOIYMEPHOMHBIX W IBYXIOIYIEPHUOIHBIX
BbIHpHMPITeJ'IefI C EMKOCTHBIM (1)I/IJ'II)Tp0M.

IIpubopsbI U 3J1€eMEeHTHI:

. MyapTuUMmeTp.

. Octmmmorpad.

. IcTOYHHK ITepeMEeHHOTO HalpsKEeHHSI.
. Tpancdopmartops.

. duomsr 1N4001.

. Pe3ucropsl.
. Konnencaropsr.

NN L W=

IHopsinok BbINOJHEHUSI PA0OTHI:
l. Onpeoenenue korppuyuenma nynvcayuit 0o0nonoAynepuoOHozo evinpaMuUmMensi.

1. Cobepure cxemy, yKa3aHHYIO Ha pHCYHKE 1.
Pucynoxk 1

AT 53 5 [x]

D1M4001GR p—

Do O EET

. I Y RL ==
B0 WiE0 HZ/0 Dey - T 4700F =100 Ohm Settings
— +
. ® G

2. Ha ocrimsutorpad)e yCTaHOBUTE CIICAYIOIINE 3HAUCHHSL:
TIME BASE - 5.00 ms/div;

CHANNEL A - 20 V/div;

CHANNEL B -20 V/div.

=]
=¥8

3. Ha Bxon A octmiiorpada nonaércs BXOZHOE HalpshkeHHe, a Ha BxoJ B — Beixognoe. M3mepsbTe:
MaKCHMaJIbHOE BBIXO/IHOE HaIpPsIKEHHE

Uomax = B;
MHUHHMaJIbHOE BBIXOIHOE HAMPSHKCHUE

Uomin = B;
paccuuTaiTe pa3sHOCTh MEXy MAKCUMYMOM U MAHUMYMOM BBIBOJHOTO HATIPSKCHUS

AUy = B.
4. BelunciiuTe cpeiHee 3HaUeHHE BRIXOAHOTO Hanpspkenuss Ud 1o pesynbratam u3MepeHuii:

U +U, .
2 max 2min
Ug :f: Uomax — AUz /2= B;

/e AUz = Ugmax — Uomin = B;



CpejiHee 3HAYEHHE BBIXOIHOTO HAMPSHKEHUS 10 TIOKA3aHUAM MYJIbTHMETPA!
Ug = B.
CpaBHUTE 3HAYEHUSI, TIOTyYCHHBIE PA3HBIMU METOIAMH:

5. Beruncnure K03 GUITHEHT MyIbCaIiil BEIXOIHOTO CHTHAJIA 110 POpMYJIe:

2

g= <100 % =
d

6. 3apucyiiTe OCIIIIIIOrpaMMbI BXOJJHOTO M BBIXOJTHOT'O HANIPSDKEHUH:

8X00HO€E Hanpsasicenue B8bIXOOHOE Hanpsasicenue

1. Onpeodenenue korghpuyuenma nynvcayuii 00HONOIYNEPUOOHO20 6BINPAMUMEA
npu uzmenenuu EmKocmu uasmpa.

7. OTKIIIOYNTE MYJIBTUMETP B cxeMme 1. YcTraHoBHTE EMKOCTh KOHIeHcaTopa paBHOi 100 Mx®d. U3mepsTe:
MaKCHUMaJIbHOE BBIXOJHOE HAIPSKECHNE

Uomax = B;
MUHUMAJIBHOE BBIXOJHOE HAIIPsSKEHUE

Uomin = B;
paccuuTanTe pa3HOCTb MEKIY MAaKCUMYMOM U MUHUMYMOM BBIBOJJHOTO HAIPSDKEHUS

AU, = B.

8. Borunciure cpejHee 3HaUE€HHE BBIXOAHOTO Hanpsykerus Ud mo pesyabraTaM M3MepeHHid:

U +U, .
Ug = —2m 2200 =y ax—AUp /2= B;
2
rae AUZ = Uzmax — U2min = B;
cpeliHee 3HAaUeHHEe BBIXOHOTO HAMPSHKEHUS TI0 TOKa3aHUsIM MYJIbTUMETPA:
Ug = B.

CpaBHI/ITC 3Ha4YCHUS, NOJYUCHHBIC PA3HBIMU METOJAMU:

9. Beraucnure k03¢ punmenT myapcaruii BRIXOIHOTO CHTHANIA TI0 (POpMyJIe:

U,

q= <100 % =
d

10. 3apucyiiTe ocIMIOrPaMMBI BXOJHOTO U BBIXOAHOTO HANPSKCHUIA:



8X00HO€e Hanpiicenue B8bIXOOHOE Hanpialicenue

I11. Onpedenenue korghpuyuenma nynvcayuii 00OHOROIYNEPUOOHO20 GLINPAMUMENA
npu U3MeHeHuU MoKa Hazpy3Ku.

11. Otxmrounte MynbTUMETp B cxeMe 1. YcraHoBuTe €MKOCTh KOHAeHcatopa B cxeme 470 mx®. M3menure
COTIPOTHBIIEHHE pe3ucTopa Harpy3ku 10 200 Om. Brutounte cxemy. M3mepsre:
MaKCHMaJIbHOE BBIXO/IHOE HaIpsIKEHHE

U2max = B;
MUHUMAaJbHOE BBIXOJIHOE HaIPSHKEHNE
U2min = B;
paccuuTanTe pa3HOCTh MEKIY MAaKCUMYMOM U MUHUMYMOM BBIBOJHOTO HaIPsDKEHUS
AUy = B.

12. BerumcnuTe cpeiHee 3HaUeHNE BRIXOAHOTO HanpspkeHus Ud 1mo pesynbTatam Uu3MepeHuii:

U +U, .
Ug = —2M 200 = Yy —AUp /2= B;
2
rae AUZ = Uomax — Uzmin = B;
cpeL[Hee 3HAYCHUEC BBIXOIHOI'O HaHpﬂ)KEHI/ISI 110 ITOKA3aHUsIM MyJ'H)TI/IME’I'paI

Ug = B.
CpaBHHUTE 3HAYEHHUS, TIOJTyIECHHBIE PA3HBIMHA METOIAMH:

13. Beruncnute k03¢ GHUIMEHT MMyIbcaliii BBIXOJHOIO CUrHaJIa 1o popMyJie:

2

q= <100 % =

14. 3apucyiiTe ocuMIOrPaMMBl BXOJHOTO U BBIXOAHOTO HANPSKCHMIA:



6X00H0e Hanpiicenue GbIX0OHOE Hanpixcenue

IV. Onpedenenue korgppuyuenma nynvcayuii 08yxnoaynepuoonozo bInpAMUmMeEn.

15. Cobepure 31€KTPUYECKYIO CXEMY, yKa3aHHYIO Ha PHCYHKe 2.

Pucynok 2
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16. Ha ocimuiorpade ycTaHOBUTE CIICIYIONIHE 3HAUCHUS:
TIME BASE - 0.50 ms/div;

CHANNEL A -100 V/div;

CHANNEL B -100 V/div.

17. Ha Bxox A ocmmmrorpada mogaércst BXOJHOE HaIllpsDKeHHe, a Ha BXox B — BerxonHoe. M3mepshTe:
MaKCUMaJIbHOE BBIXOJHOC HAIPSHKCHUE

Uomax = B;
MUHHUMAJIbHOE BBIXOJHOE HAIIPSHKEHUE
Uomin = B;
paccuuTanTe pa3HOCTb MEKIY MAaKCUMYMOM U MUHUMYMOM BBIBOJHOTO HAIPSDKEHUS
AUy = B.
18. BorumcnuTe cpejiHee 3HaUeHNE BRIXOAHOTO HanpspkeHus Ud 1o pesynbTatam u3MepeHuit:
U +U, .
2max 2min
Ud :—2 = U2maX—AU2/2= B,'
rne AUZ = Uzmax — Uzmin = B;
CpeaHee 3HaYE€HUE BBIXOJHOI0 HAIPSDKEHHUS 110 IIOKa3aHUSAM MYyJIbTUMETPA:
Ug = B.

CpaBHI/ITC 3HAYCHUA, MMOJTYYCHHBIC Pa3HBIMHU METOJAMMU:




19. Brrancaure K03 GHUIMEHT IMyJIbCaiid BEIXOIHOTO CHTHAJA o (hopMyIe:

g= <100 % =
d

20. 3apucyiTe OCHMILIOTPaMMBI BXOJHOTO U BBIXOAHOTO HATIPSDKCHH:

6X00HO0e HanpAasicenue GbIX0OHOE Hanpsasicenue

21. CnenaiiTe BBIBOJIBI TIO TIPOJICIIAHHON padoTe.

BeiBOABI:

KOHTpOJ]I)HbIe BOITPOCKHI:
1.Kaxue paxmopul enusiiom Ha 8eiuyuny KOIQ@uyueHma nyrvcayuil GbINPIMUmeNisi ¢ EMKOCMHbIM QUIbMPOM HA
evixooe?

2. CpasHume cpedHue 3Ha4eHUs 8bIXO0H020 HANPSIICEHUSL O CXeM OOHONOJYREPUOOHO20 U O8YXNOTYNEPUOOHO2O
sbinpsMumenet c EMKOCIMHbIM Gurbmpom Ha 8bIx00e npu O0OUHAKOBbIX HA2PY3KAX.

3. Cpasnume ko3¢pQuyuenm nynvcayuii 6 OOHONOLYNEPUOOHOM U OBYXNOLYNEPUOOHOM BBINPAMUMENIX C
EMKOCMHbIM (QUILMPOM HA 8bIXO0e.

4. Byoym au omau4amscs cpeOHue 3HAYeHUs 8bIXOOH020 HANPANCEeHUs. 0OHONOIYNEPUOOHOU U O8YXNOLYNEPUOOHOU
cxem BINPSIMICHUSL c EMKOCMHBIM Gunbmponm, ecnu conpomuenenue HA2PY3KU — PAGHO
beckoneunocmu?

5. Byoem nu emusmv uacmoma 6Xo0HO20 HANPSICEHUsl GbINPAMUMENS HA CpeOHee 3HAYeHUue BbIXOOHO20
HANPANCEHUSL U HA KOIPDUuyuenm nyibcayuti npu GUKCUPOBAHHBIX 3HAYEHUAX eMKOCIU QUIbMPA 1 CONPOMUBTEHUS
Hazpy3Ku?




Jlabopamopnas paboma Nel6
Tema: ViccnenoBanue pabOThI PeIBAPUTEIBHOTO KackKaa YCHIUTES.

Llenv pabomul: VI3yuenune pabOThI CXeMbI U OTIPE/ICICHUE TOKa3aTesel paboThl YCHUIINTEIS
HU3KOW YacTOTHI.

Cooepoicanue pabomol:
1. OsnakomieHwue co cxemou kackaga ¥Y.H.Y.
2. CHsTHE aMIUTUTYAHOU XapaKTEPUCTUKH YCUITUTEIIS.
3. CHsATHE YaCTOTHOU XapaKTEPUCTUKU YCUITUTEIIS.
4. OrnpenaeiieHUE BIUSHUS TApaMETPOB CXEMbI Ha paObOTy YCUITUTES.
IIpubopwl u 0bopyodosanue:
Maket ycuiauTensi.
I'enepaTop 3ByKOBOM 4aCTOTHI.
HCTOYHUK ITUTAHUS.
BoabT™MeTp 1aMIOBBIN.
Ocuumnorpad

agrwdE

6. IIpoBomHuUKH.

TABJIMIIA 1
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Ha ocHOBaHUM MOJTy4EHHBIX PE3YNIbTATOB TAOIMIBI 1 ¥ 2 MOCTPOUTH aMILJIUTY/AHBIE U YaCTOTHBIE
XapaKTEPUCTUKH.

4. Cnenatb BbIBOJBI IO paboTe.

B BbIBOZIE yKa3aTh BIMSHHE CONPOTHBJICHHUS HArpy3Kd Ha BBIXOJHOM CHTHAN, HA MPUYHUHBI
BO3HUKHOBEHUSI HEIMHEHWHBIX W YaCTOTHBIX HWCKaxeHud, Ha BiausHue OOC Ha pabory
YCUIIUTEIIA.

KoHTpoJibHbIE BONIPOCHI:
1. KakoBo Ha3zHayeHue NpEaABApPUTCIIbHBIX U BBIXOJHBIX KaCKaJ0B yCI/IJ'II/ITeJ'ISI?




OOBICHUTE HA3HAYCHUE BCEX DJIIEMECHTOB CXEMBI.




Jlabopamopnas paboma Nel7

Tema: VccnenoBanue pabOTHI TIOTHYECKHUX CXEM

Ieab padoThi:

1. UccnenoBaHue JIOTHYECKUX CXEM.

2. Peanmzarust morudecKux GYHKIUH MIPH MOMOIIHN JIOTHYECKUX AIIEMEHTOB.

3. CHHTE3 JTOTMYECKUX CXEM, BBITIOJIHSIONINX 3aJaHHBIC JIOTHIECKUE (DyHKIIHH.

IIpudops! U 31eMeHThI:

1. Jlornueckuit mpeobpazoBaTemb.

2. IsyxBxonoBsie anementsl U, U-HE, NJIN, NJIN-HE.
3. BoabpTM™meTp.

4. Jlornyeckue MpOOHUKH.

5. UcTounuk HanpsxkeHus + 5 B.

6. JIByX1O3MIIMOHHbIE TIEPEKITI0YATEIH

HOpﬂ)IOK BBIINTIOJIHCHUSA paﬁoTbI:
|. Heeneoosanue nozuueckon gpynkyuu U.

1. Cobepure NIEKTPHUYECKYIO CXEMY, YKa3aHHYIO Ha pUCYHKE 1.

1k Ohrm g
+i
M,
N
B g [ =0
I
*— |

Pucynoxk 1

B 510l cxeme aBa IBYXNO3MLMOHHBIX nepekitodarens A u B nogaror Ha Bxonsl Jjornyeckoit cxemsl U ypoBHU 0
(KOHTaKT MEepeKIIFoYaTeNs B HIDKHEM ITOJIOKEHHUN) Wi | (KOHTaKT MEepeKIIIoYaTels B BEPXHEM MTOJIOKCHHH).

2. Bxirounte cxemy. [lonaiite Ha BXOJBI CXEMBI BCE BO3MOJXKHBIE KOMOWHAIIMK YPOBHEW CHTHANOB A u B u mis

KaXJIO0H KOMOMHauuu 3a(UKCUpYHTEe YpOBEHb BBIXOJHOTO CUTHaN Y. 3aroyiHuTe TaOIuIly

JIOTHYECKOM cxeMbl M.

HCTUHHOCTH 1

Tabmuma 1
Bxoabl Bruixoa
A B Y
0 0
0 1
1 0
1 1

3. ITo Tabnmie 1 cocTaBpTe aHATUTUYECKOE BBIpakeHHe QYHKIMH dneMenTa U:




Il. Hccneoosanue nozuueckoit pynxyuu H-HE.

4. Cobepure cxeMmy, cocTaBieHHYI0 u3 aneMenToB 21 u HE, nu3o0paxEénHyio Ha pUCyHKE 2.

Pucynoxk 2
1k Ohmray
+
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i
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5. Bxirounte cxemy. [lomaiiTe Ha BXOIBI CXEMBI BCE BO3MOXKHBIC KOMOWHAIIMHM yYPOBHEH BXOJHBIX CHTHAJOB M,

HaOJroass YpOBHH CHTHAJOB Ha BXOAAaX W BBIXOJEC C NOMOIIBIO JOTMYCCKHX HMPOOHUKOB, 3aIONHUTE TAOIHUILY
HCTUHHOCTH 2 norudeckor cxemnl 21-HE.

Ta0muma 2
Bxoabl Brixoa
A B Y
0 0
0 1
1 0
1 1
6. Cobepure cxemy soruueckoro nementa 2M-HE, nzobpaxEéHHyro Ha pUCYHKE 3.
Pucynox 3
1k Ohm g
+
I
'
B g | ——0

7. Bxmrounte cxemy. IlomaiiTe Ha BXOABI CXEMBbI BCE BO3MOXKHBIE KOMOWHAIIMM YPOBHEW BXOJHBIX CUTHAJOB U,
HaOJIrO/1asi YPOBHHM CHUTHAJIOB HA BXOJaX W BBIXOJEC C IMOMOIIBIO JOIMYSCKUX MPOOHUKOB, 3aMOJHUTE TaOIHUILY
UCTUHHOCTH 3 norudyeckor cxemel 2M-HE.

Tabmuma 3
Bxoasl Brixoa
A B Y
0 0
0 1
1 0
1 1

8. CpaBHuTe Tabuuubl 2 1 3 Mexay co00H:




I1l. Hceneoosanue nozuueckoii pynkyuu HJITH.

9. Cobepure cxeMy, H300paKEHHYIO Ha PUCYHKE 4.

Pucynok 4
1 kOhmay
+
Mo,
i
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10. Bxmtounte cxemy. [lonmaiite Ha BXOIBI CXeMBbl BCE BO3MOXKHBbIE KOMOWHALIMM YpOBHEW BXOJHBIX CHUTHAJIOB H,
HaOmonass ypoBHH CHTHAJIIOB HA BXOJAaX M BBIXOJE C IIOMOINBIO JIOTHYECKUX IMPOOHHMKOB, 3aIlOJHHUTE TAOIHIlY
UCTUHHOCTH 4 noruyeckoi cxemsl MJIN.

Tabmuua 4
Bxoasl Brixoa
A B Y
0 0
0 1
1 0
1 1
11. TTo Tabmume 4 cocTaBbTE aHATUTHYECKOE BBIpakeHHE QyHKIUH neMeHTa WJIN:
IV. Hecneoosanue nocuueckon pynkyuu HJIH-HE.
12. Cobepute cxemy, coctaBieHHyto u3 siaemenToB 2MJIN u HE, nzo0paxEénnyio Ha pUCyHKe 5.
Pucynoxk 5
1k Ohm /s Y
+
G
i
> —{)
B g %

13. Bxutounte cxemy. IlomaiiTe Ha BXOJBI CXEMBI BCE€ BO3MOJKHBIE KOMOWHAIIMHM YPOBHEH BXOJHBIX CHUTHAJIOB H,
HaOJromass ypOBHM CHTHAJIOB Ha BXOAAX M BBIXOJE C IOMOIIBIO JOTMYECKHX MPOOHUKOB, 3aIlONHUTE TAOIHUILY
UCTHHHOCTH 5 morudeckoit cxemsr 21JIM-HE.

Tabmuma 5

Bxoasl Brixoa
Y

==l
=l ==




14. Cobepute cxemy norudeckoro aneMmenta 2UJIM-HE, nzo0paxEénnyio Ha pucyHke 6.
PucyHok 6

1k Ohm g
+

15. INopaiiTe HA BXOJBI CUCTEMbI BCE BO3MOXKHBIC KOMOMHAIIUN YPOBHEW BXOJHBIX CHTHAJIOB W, HAONIOAs YPOBHH
CUTHAJIOB HAa BXOJaX U BBIXOAC C TMOMOIIBI0 JIOTHYCCKUX MPOOHUKOB, 3aIOJIHUTE TAOJHUIy UCTUHHOCTH 6
nornueckoii cxemel 2MJIM-HE.

Tabmuma 6
Bxoasl Brixoa
A B Y
0 0
0 1
1 0
1 1

16. CpaBauTe TaOMHIEL 5 U 6 MEXIY COOOIL:

17. CnenaiiTe BHIBOJIBI TI0 TIPOJICIIAHHON padoTe.

BriBoabI:

KOHTpOJ]I)HbIe BOITPOCHI:
1. Ymo makoe nocuueckas Qpynkyus?

2. Mooicem au 6vimb Jn02uueckuM CcucHaiom yposeno Hanpsscenus? Cocmosinue xonmaxkma? CeeueHue
ceemoouooa?

3. Kax 6yoem secmu cebsn cxema U, eciu Ha 00HOM U3 6X0008 8cledcmeue GHYMpPeHHel HeucnpasHocmu oyoem
NOCMOAHHO nPUCymcmeoeanms Jozudeckas eounuya? Jozuueckuii
HYb?




4. Kax 6yoem eecmu cebs cxema UJIU, eciu na 00Hom u3 6x0008 8ciedcmaue GHympenHel HeucnpasHocmu oyoem
HOCMOSIHHO nPUCymcmeoeanms Joz2uyeckas eounuya? Jozuueckuii
HYb?

5. B Bawem pacnopsisicenuu umeromcst noeuveckue dnemenmol 2H-HE. Kax Ha ux ocnoge coenamv cxemy
3uz




