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BBepeHune

MeToanyeckme ykasaHuMs COCTaBfeHbl B COOTBETCTBMM C paboyen nporpammon
«ONeKTpoTeXHMKA W 9NeKTpoHuka» pgna cneumanbHoctn 23.02.07 TexHuyeckoe
obcnyXmBaHWe N PeMOHT ABuUraTtesnen, CUCTEM 1 arperatoB asToMobunen.

Pabo4yern nporpamMmMon AUCUMNIIUHBbI «ONEKTPOTEXHUKA W JNEKTPOHMKa» OIS
cneumanbHoctn 23.02.07. «TexHudeckoe oOGCNyXMBaHME WM PEMOHT aBTOMOOWNBHOro
TpaHcrnopTa» Ansa nposefeHus nabopaTtopHbix paboT npeaycMoTpeHo 40 akageMu4eckmx
4Yacos.

Llenbto npoBefeHma nabopatopHbix paboT sBnseTca opMMpoBaHNE KOMMNETEHLMIA
3aKpenneHne TeOopeTUYEeCKUX 3HaHMM U npuobpeTeHne HeoBXOAMMbLIX NPaKTUYEeCKMX
HaBbIKOB U YMEHWN NO OTAefNbHbIM Temam Kypca. Kpome Toro, B npouecce BbIMOMHEHMUS
nabopaTtopHbix paboT TeopeTuyeckne 3HaHus obobLialTcs, CcUcTeMaTU3npyroTCs,
KOHKPETU3NPYHOTCS, BO3HMKAET CMNOCOBHOCTb MNPUMEHATb TeopeTU4ecKne 3HaHWS Ha
npaKkTuKe.

B paHHOM gmcumnnunHe npoBefeHue nabopaTopHbiX paboT BhipabaTbiBaeT HaBbIK
MOHTaXa 9feKTPUYECKMX CXEM, YMEHMe MOoMb30BaTbCA 3NEKTPOUIMEPUTENBHBIMM
npubopamu, cnocobHOCTb 0bpabaThiBaTb NOMYYEHHbIE pe3ynbTaThl UCCNefoBaHus, Aenas
npv 3TOM BbIBOAbI.

Mepen npoBegeHvem nabopaTopHbiX pPabOT KypCaHTbl LOMKHbl  U3YYnUTb
COOTBETCTBYHOLUNA MaTepman, MoHATb Lenb paboTbl, 03HAKOMUTLCA C COLEPXaHUEM U
nocrnegoBaTenbHOCTbIO paboThl, a npenogaBaTesls MNPOBEPUTb MX T[OTOBHOCTb K
NpoBeAEHNIO 3aaHus.

K nabopatopHbim paboTtam gonyckatotcs obyvarowmecd, npowenne NHCTPYKTax
no TexHuke 6e3onacHoOCTn, NoxapHon 6e3onacHOCTN, 0ByYeHHbIE NpaBunamM u NnpueMam nx
BbinoniHeHusi. OCHoOBHble TpeboBaHWA MO NpaBunaM TexXHUKM Ge3onacHocTM AaHbl B
NPUNOXEHUN.

OCHOBHOM  UEenNbD  MEeToauYecKMx nocobun SBNSETCA  OKa3aHue MOMOLLUM
obyyvaroLmmes Npu BbINOMNHEHM nabopaTopHbIx paboTt. MeToanyeckme ykasaHns K KaXkgom
nabopartopHon pabote coaepxat NosiCHeHWe uenu paboTbl, NepevyeHb UCMNONb3yeMbIX B
AaHHoM paboTe npubopoB M 06OPYAOBaHMS, WCCREAYyEMYK 3fEKTPUYECKYHD CXeMy,
NopsiAOK BbINONHEHNA paboTbl, BONPOCHI ANs CAMOKOHTpond wn dopmy oTyeTa no

npogenaHHon paboTe.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpun opopmneHnmn oTyeTa No nabopaTtopHon paboTe HEOBXOANMO CXeMbl, rpaduKm,
Tabnuubl BbINOMHATE C MOMOLLIO YEPTEXHbBIX MHCTPYMEHTOB, KapaHaalloM.

PacuyeTbl cnegyet npou3BoanTb, UCMOMb3yA BCe eAWHULblI U3MEPEHUss B CUCTEME
CIn.

B pesynbTaTte BbINONHEHWs TlabopaTopHbIX 3aHATUI Y 06y4YatoLwmxcs hopMmUpyoTCS
anemeHTbl criegyowmnx komneteHuun: OK.01 OK.02 MK 1.1. NK 2.1. MK 2.2. MK 2.3.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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ONEKTPOTEXHUKA N SJIEKTPOHUKA ‘ C.5/46
Mepe4yeHb NabopaTopHbIX paboT
Ne n/n HanmeHoBaHue nabopaTopHbIX paboT Kon-Bo
YyacoB
Pasgen 1. OnekTpudeckue Lenu noCTossHHOro Toka
Tema 1.1. KoHgeHcaTtopsl
1 Pac4yeT cymmapHOM eMKOCTU NpW pasnuyHbiX COeAUHEHNSIX KOHOEHCAaTOpPOB 3
Tema 1.3. PacueT anekTpu4eckon uenu noCTosaHHOro Toka
2 Pac4yeT Lienn NnocTosHHOro TOKa Npu NocnegoBaTenbHOM CoeAMHEHUN NoTpebuTenen 3
3 Pac4yeT Lienn nocTosHHOro Toka Npu CMeLaHHOM CoeauHEHUN noTpebutenemn 3
4 WccnenoBaHne  anekTpudeckom uUenuM  npu  nocriefoBaTenbHOM  COefMHEeHUn
nortpedurenen 3
5 WccnegoBaHne  anekTpuyeckoW  uUenu  NpW napannenbHOM — coefMHEeHun
notpedurenen 3
6 VMccnegoBaHve aneKkTpMYeckon Lieny Npu CMELaHHOM CoegMHEHMN noTpebuTenen 3
Paspgen 2. OnekrpoMarHeTnsm
Tema 2.2. QnekTpoMarHuTHast MHAYKUMS
7 | VccnenoBanue siBnerns anekTpoMarHUTHOM MHAYKLNW | 3
Paszgen 3. Qnektpuyeckue npubopbl 1 n3amepeHus
Tema 3.2. ilamepuTenbHble Npubopsbl
8 lMoBepka M3amepuTenbHbIX NPMGopPoB 3
9 M3amepeHne conpoTUBNEHUN 3
Pasgen 4. OgHodasHble Lenn NnepeMeHHOoro Toka
Tema 4.2. PacyeT ogHoasHbIX Lenen nepeMeHHOro Toka
10 VccnenosaHue nocnegoBaTenbHOMO COeANHEHUSI aKTUBHOMO COMPOTUBEHNS 3
W UHOYKTUBHOCTU
11 VccnepnoBaHne nocnegoBaTeribHOrO COeANHEHUS aKTUBHOMO COMPOTUBNEHNS 2
N eMKOCTHU
12 VMccnegoBaHue pe3oHaHca TOKOB 2
Pasgen 5. TpexdasHble Lenn nepeMeHHOro Toka
Tema 5.1. Cnocobbl coeguHeHNs1 TpexdasHbIX Lienen
13 WccnepoBanuve uenuv TpexdasHoro Toka npu coeaMHeHun notpebutenen 2
«3BE3401»
14 WcecneposaHuve uenuv TpexdasHoro Toka npu coegnHeHnn notpeburenen 2
«TPEYrONbHUKOM»
Paszgen 7. QnekTpmyeckne MaluuHbl
Tema 7.2. SnekTpuyeckne MawmHbl NePEMEHHOIO TOKa
15 MccregoBaHne acMHXPOHHOIO ABUratenst ¢ KOPOTKO3aMKHYTbIM POTOPOM 2
N1oro 40

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Pasgen 1 dnekTtpuyeckue Lenu NOCTOSAHHOrO ToKa
Tema 1.1 KongeHcaTopbl
NNabopatopHas pab6oTta Ne 1 PacuyeT cyMMapHOM €MKOCTU NpU pasfinyHbIX
coeiMHeHUsAX KOHAEeHCaTopoB

Llenb paboTbi:

3akpennieHne 3HaHu no Teme «KoHaeHcaTopbl»;

e [lpmBUTME NPAKTUYECKNX HABLIKOB 1 YMEHWI pacCcuMTbiBaTh O6LLYIO EMKOCTb Npu
pa3nMyHbIX COEANHEHUSAX KOHOEHCATOPOB;

e VdyyeHne pacnpegeneHunss HanpsbkeHusl, 3apsiga B Lenu npu  pasnnyHbiX

coegnHeHUnAX KOHOeHCaTopOB.

CodeprxaHue u nopssidok 8bINOSIHEHUS pabombi:
Kpamkue ceedeHusi u3 meopuu
Mpwn nocrnedosamesisHOM COeANHEHUN KOHAEHcaTopoB (puc. 1.14) anekTpuyeckune

3apd4bl Ha obknaakax KOHOEeHCAaTOpPOB paBHbl NO BEJTMYUNHE!

QII'QI:QJ:Q-

+ |- +|]— +||- =
‘ I I Il ’
C, C, G,

Puc. 1.14

HanpspkeHne wmexay oOknagkaMyv OTAenbHbIX KOHAEHCAaTOPOB MOXET OblTb
pPasnnyHo:
0-2; 0,22, 0,22
1 2 3
OGLuee HanpsbkeHne onpedenseTcd CYMMOW  HanpshKEHUA Ha  KaKOoom

KoHOeHcaTope:

U E= U] + UE + U],.
OKBMBaneHTHas eMKOCTb KOHAEHCaTOpPOB:

e 0

U-U,+U2+U3'

MpeobGpasoBas nocrneaHee BbipaxeHue, NonyYnM:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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L_U+Up+Us 1 1 ]

—_——,
C Q G G G
OTCl‘O,D,a SKBBAJ1eHTHAdA eMKOCTb TpeX nocriegoBaTtesibHO BKITHOUEHHbIX

KOHOEHCATOPOB:

_ GGGy
CC,+CC;+C, G5

A aKBMBANEHTHast EMKOCTb ABYX NOCeA0BaTENbHO COEANHEHHBIX KOHAEHCATOPOB:
C,C,

C| + Cg

Ecnu nocnegoBaTtenibHO BKAKOYUTL N OANHAKOBbLIX KOHOEeHCaTopOB C EMKOCTbIO C(I),

C

C=

TO UX 3KBMBAlNeHTHaA eMKOCTb COCTaBUT.

G
n
Ha npakTuke Yalie npumeHsitoT napannenbHoe coeanHeHWe KoHAeHcaTopoB (puc.

C=

1.15), Npn KOTOPOM HanpsKeHNe Ha BCEX KOHAEHcaTopax OAMHAKOBO:

U=U| =U2=UJ.
tg
+ + +
U
16 TG TG
_.ﬂf
Puc. 1.15

BenununnHa 3apaga Ha obknaakax KOHOEeHCaTopoB WUMeEeT pa3Hble 3Ha4YeHuAa "

3aBUCUT OT EMKOCTU.

Ql =CtU; Qz = CEU; Q} = CJU-
SKBMBaJ'IeHTHbIIZ 3apan BCexX KOHOAEeHCAaTOpPOB:

Q=0 +0Q,+0;.

Onpenenwvl 3KBMBAlIEHTHYO €MKOCTb napasuiefibHO CoeNHEHHbIX KOHOEHCATOPOB:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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SNEKTPOTEXHUKA N SNNEKTPOHMKA ‘ C. 8/46
+0Q, +
C=2=QI QI QS =C|+CE+C3.
U U

Ecnun napannensHo BKAYMTL N OOUHAKOBbLIX KOHAeHCAaTOpoB eMKoCcTblo C(i), TO Mx

9KBMBaAJieHTHaA eéMKOCTb COCTaBUT:

C=nC,.
Mpumep 1.1
Ansa uenn co cmelwaHHbIM CoeaMHEHMEM KOHAEeHcaTopoB (puc. 1.16) onpegenutb
9KBMBANEHTHYIO €MKOCTb, 3apsf U SHEPrUI0 dMeKTpuYecKkoro nons scen uenu, ecnn C1 =
10 Mk®, C2 = C3 = C4 = 20 mk®. Llenb noakntoyeHa K UICTOYHUKY NOCTOSTHHOIO HanpsiKeHns
120 B.

G

% ——| '
C

PeweHue:

GG 2020
BUC+C 20420

10 MxD;

Ci3=C+C;=10+10=20 MxD;

c_ CisC _ 20-20
Ca+C, 20+20

Q=UC=120-10-10°=12-10"* Kx;

CU? 10-107°-1207
=

=10 Mx®D;

Wy = = 0,07 I

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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SNEKTPOTEXHVIKA 1 SNEKTPOHUKA | C.9/46
C
+ o | |
| |
U AN
C,
)
C3
Puc. 1.17

1. Isyunte KpaTkue cBeeHNs U3 TEOPUN.

2.PaccmoTpuTe, Kak COeaUHUTb KOHAEHcaTopbl NocrneaoBaTeribHO, napannensHo U
CMeLUaHHo.

3. YAcHMTe M 3anoMHUTE COOTHOLUEHUS MeXy HanpsbkeHusiMK, 3apsgamu m
€MKOCTSIMM KOHEeHCaTopoB

4. PasbepuTtech ¢ npumepom 1.1., NpuBeaEHHOM B KpaTKMUX CBELAEHMUSIX N3 TEOPUMN.

5. PewmnTe 3agady Ha pacyeT CyMMapHOM €MKOCTU MpU CMEeLlaHHOM COeaVHEHUU
KOHOEeHCaTopoB B COOTBETCTBUU C 3aaHneM (BapuaHToM). PacyeT 3aHecuTe B TeTpagb Ans
OT4YeTOB Mo flabopaTopHbIM paboTam.

6. B pesynbrate npogenaHHonm paboTbl BbiCKa3aTb CBOM COOOpaXXeHust no
pacnpeneneHuio HanpsXXeHus, 3apagoBs, a Takke 3aBUCMMOCTU 00LLEen eMKOCTH OT cnocoba

coegnHeHna KoHOeHCaTopOoB.

Bonipocbi 0r1si caMornpo8epKu U 3aKpenieHUss membl.:

1. B Kaknx eguHuuax namepsaeTcsa eMkocTb? MNMponsBoaHble equHULbl U COOTHOLLIEHMS
Mexay HUMMW.

2. Yto npegcraBnsaeT cobon koHaeHcaTop?

3. OT Kaknx pakTopoB 3aBMCUT EMKOCTb KOHOEHCAaTOpPOB?

4. Kak onpegensietca obuwas eMKOCTb NpW nocrnegoBaTenlbHOM COeaUHEHUN
KOHOEeHcaTopoB?

5. Kak onpepgensetrca obwasa €eMKOCTb Mpu napanfenbHOM COeaAnHEHUU
KOHOEHcaTopoB?

6. Kak onpegensieTca eMKocTHOe conpoTuBneHne? Kak oHO 3aBUCUT OT YacToTbl?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Tema 1.3 PacueT anekTpmuyeckomn Lenm noCToOAHHOro ToKa
Na6opartopHas pa6oTta Ne 2 Pac4yeT uenu noCTOAHHOro Toka npu
nocnenoBaTesibHOM COeAUHEeHUn nNoTpedbutenen

Llenb paboTbi:

* BakpenneHue 3HaHuin no Teme «PacyeT ueny NoCTOSIHHOIO TOKay;

* MpMBUTUE NPAKTUYECKNX HABBIKOB M YMEHMWI PacCyYnTbIiBaTb LieMb MOCTOSIHHOMO TOKa
*

N3yyeHne pacnpegeneHuss Toka, HanpsbkeHus npu  rnocrnefoBaTeslbHOM

coeguHeHun notpebutenen.

CodepxxaHue u rnopsidok 8bInosHeHUs pabomsi:

Kpamkue ceedeHusi u3 meopuu:

OcobeHHOCTb UenMM C nocregoBaTenibHbIM  CoeAMHeHMEM  noTpebuTtenen
3NEKTPUYECKON IHEPrMM: MO BCEM €€ dfeMeHTaM TevyeT OAMH U TOT Xe TOK. 3anvem
ypaBHeHne no BTopomy 3akoHy Kupxroda ans uenu (puc. 3.4), npuHaB ob6xoq KOHTypa
coBnagaroLnM C HanpaeneHnem Toka. Cuntaem, YTo CONPOTUBIIEHNS] UCTOMHUKOB PaBHbI

Hy 0.

E]"EE+E3=!R|+IR2+IR3. (31)

R, 5 R

— (T
5D of

Puc. 3.4

M3 ypaBHeHus (3.1) Bbipa3um TOK:
;_E-E+Ey

R| + Rz + R3
E] “"E2+E3 - !R| +IR2+I.R3.

M3 ypaBHeHus (3.1) Bblpa3um TOK:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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_ E|—E2+E3
R|+R2+R3 '

AHanna gaHHoro BblpaXeHnd rokKa3biBaeT, 4YTO C YyBe€JliM4eHnem 4ducna

nocnegoBaTtesibHO COeAUHEeHHbIX Pe3nCToOpOoB TOK B LENn yMeHbLLUaeTCA. OKBUBaANeHTHOE

cornpoTusrieHne uenn MoXXHO onpeaenunTb:

R,s =R +R)+R;.
B cnyqae coeanHeHna n ognHaKoBbIX nNocregoBaTesibHO BKIMTHOYEHHbIX pe3I/ICTODOB C

conpoTtusBiieHnem R, nx akBuBaneHTHoe conpoTtumerieHne CoCTtaBuT:

R, =nR;.

YMHOXMB 06e yactm ypaBHeHusa (3.1) Ha Tok |, monydnm ypaBHeHuMe GanaHca

MOLLHOCTEN:

EI-E,]+E;]=1I*R,+I’R,+ IR,

Mpeobpasyem Lenb, kak NokazaHo Ha puc. 3.5.

E, T T IR

E, U Uyl | R,

E, Uil{ | R
Puc. 3.5

Torna MOXHO 3anucarhb:
rae U| = IRl, Uz = IRZ; U3 = IR3

HepocTtaTok nocrnegoBaTenbHOro CoeMHEHNS ANIEMEHTOB 3aKNio4aeTCs B TOM, 4YTO
npv BbIXOAE U3 CTPOS XOTS Obl OQHOMO drnemMeHTa npekpaltaetca pabota BCex ocTarbHbIX.

Mpumep 3.2

MoTpebutenb nutaeTcsa OT ceTu C HanpsxeHuem 220B. Kakoe conpoTuBreHue
cnefyeT BKNIOYUTL nocrnegoBaTternbHO ¢ notpebutenem, 4Tobbl yMEHbLUNTL €ro ToK € 6 40
2 A?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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PeweHue:
U 220
R =—=—-=36,67 OMm;
L6 M
R-= IE- Rooroes = 2—20 ~36,67=73,330m.
2

1. WsyuuTte BONpoOCHI Teopun O nocrnegoBaTerlbHOM COeAuMHEHUM MoTpebuTenen
3NEKTPUYECKON SHEPIUN;

2. PaccmoTtpute  COOTHOWEHWS  Mexay  TOKamMu,  HamnpsbkeHusiMu  Npu
nocregosaTesfibHOM coeMHeHUn noTpebutenen.

3. Pasbeputechb C pelleHnem npumepa, NPUBEOEHHOrO B KPaTKMX CBEAEHUSAX U3
Teopuu;

4. PewwnTe 3agayv B COOTBETCTBUU C 3agaHueM (BapnaHToM). PacyeTbl 3aHeCTn B
TeTpadb ANs OTYETOB No flabopaTopHbIM paboTam.

5. B pesynbtate npogenaHHon paboTbl BbiCKaszaTb CBOW cOObBpaxeHust no
pacnpefeneHvo HanpsbKeHUs, TOKOB, a Takke 3aBMCUMOCTM OBLLEro COnpOTUBIIEHUSA OT

cnocoba coeMHEHNS1 PE3UCTOPOB.

Bonpocbi u 3a0aHusi 05 camMoripo8epKU U 3aKperieHuss membl:

1. B yem coctont 0cobeHHOCTb HEPA3BETBEHHOW 3MEKTPUYECKON Lenn?

2. Kak onpegenntb  3KBMBaNeHTHOE  COMPOTUBMNEHWE  MNOCNeAoBaTENbHO
COEOVHEHHbIX PE3NCTOPOB?

3. Onpepenute 3KBMBANEHTHoe conpoTueneHne 15-Tm  nocnegoBaTeNbHO
COEOVHEHHbIX PE3NCTOPOB, KaXdbI N3 KOTOPbIX MMeeT conpoTmaneHne 10 Om.

4. Kak onpefenvTtb NageHne HanpskeHns Ha y4acTke aNeKTpu4eckon Lenmn?

5. Kak onpegenutb obuiee HanpskeHwe npu nocnefoBateslbHO COeAMHEHHbIX
pesucTtopax?

6 . Kakon HegocTaTok nmeeT nocriefoBaTefnlbHOe COeAUHEHNE 3NTIEMEHTOB?

7. DNEeKTPMUYECKMn YalHMUK C HOMUHanNbHbIM HanpskeHnem 120B 1 conpoTuBneHmem
60 Om HeobGxoaMMO BKMOYMTL B CeTb C HanpshkeHunem 220B. Kakoe conpoTtueneHue
cnegyet BKMAYMTb MNOCNenoBaTenbHO C YarWHUMKOM, 4TOObl OH Mor pabotaTtb npwu

HOMWHAINbHOM Hal'lpﬂ)KeHVIVl?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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8. 3anucatb M cdopmynuposaTb 3akoH OmMa ana ydacTtka uenu, Ans MosHowm
3IEKTPUYECKON Lienu.

9. 3anucatb 1 cchopmynupoBaTb 3akoH [xoyns - JleHua.

10. BanucaTb eavHUUbl UW3MEPEHUs CrneaylolmnX SMNEKTPUYECKUX BEeSTUYUH:
HanpsbkeHue, ONeKTPUYEeCKUNn 3apsq, INEeKTPUYECKUrM TOK, MNPOBOAMMOCTb, YAeSlbHOoe

cornpoTueneHune, NIoOTHOCTb 3NIEKTPUYECKOro TOKa, 3JIEKTPOABMXYLLAA CcUla.

Tema 1.3 PacuyeT anekTpMyecKon Lenu noCTOAHHOro ToKa
NabopaTopHasa paboTta Ne 3 PacyeT uenm noCTOAHHOro ToKa nNpu cMeLwaHHOM
coeAuHeHuU noTpedburtenen

Llenb pabomei:

* *@opmunposanHune komneteHumn: OK 01-07,09, MK 1.1, MK 2.1-2.3

* BakpenneHue 3HaHui no Teme «PacyeT ueny NoCTOsIHHOIo TOKay;

* MpMBUTUE NPAKTUYECKNX HABBIKOB M YMEHMWI PacCcyYnTbiBaTb LieMb MOCTOSIHHOMO TOKa
npu cMeLlaHHOM CoeaMHEHNN NnoTpebuTenen.

* N3yyeHne pacnpeneneHusi HanpsbkeHust U Toka Mpy CMeLLaHHOM COeAMHEHWM

notpedurenen.

N3
(A:)
Knl5 J1 n2 ~— ®
° G—— Un ‘
T )3
P ®
O
Knl4
o

-—i W, 1—@—

CodepxkaHue u NopsiOoK ebINOJIHeHUs1 pabomal

Kpamkue ceedeHusi us meopuu:

B anekTpuyeckux LuUensx noTpebutenu SnekTpUYeckom 3SHeprum MoryT ObiTb
coeguHeHbl Tpems cnocobamm — nocrnegoBaTenbHO, NapanenbHO U CMELLAaHHO.

CmewaHHoe coeguHeHne npegctaenseTr cobov komMbuHauuoo OBYX BMOOB

coeavHEHUN — rnocnegoBaTesnibHOro U napannensHoro. [Ons pacyeTta Takux uenen Hago

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Xopowo 3HaTb COOTHOWEHUdA Mexay TOKaMun U HanpAXeHndamMu TMpu BbllleHa3BaHHbIX
coeUNHEHUAX, a TakKxe (*)OpMyJ'IbI pacyeTa obuiero conpoTtusieHuns npu

nocnegoBaTtesibHOM U naparnnesibHomM coegunHeHUdXx.

Llenb co cMemIaHHBIM COE€AUHEHHEM COHEPXHUT II0CJIedOBaTEIbHO-
rnapajuleJIbHOe COeAMHEHUE pe3uCTOpOB. PacueT Takux Lieneit HaUMHAETCS
C onpeneyieHUsl 3KBUBaJIeHTHOro conportusieHuss. lens (puc. 3.11) npu
3TOM «CBEpPTHIBAIOT», HAYMHAsI C KOHLIA, TPOTHUBOIIOJIOXHOTO OT UCTOYHHU -
Ka, T.e. ¢ pe3ucropa Rg.

Puc. 3.11

OuyeBUIHO, O0IIEe COMPOTURIEHHUE PE3UCTOPOB Ry U R;, COEMMHEHHBIX
MOCJIENOBATEIbHO, PABHO UX CYMMeE

R7,8 = R7 + Rg.
H uens uMeet ciaenyowmuii Bun (puc. 3.12).

Puc. 3.12

ConpoTusieHue rpymnnsl R; g BKJIIOYEHO NapajUleIbHO C CONMpPOTHUBIIE-
HUeM Rg, 1 Lernb npuHUMaeT By (puc. 3.13)

Puc. 3.13

LokymeHm ynpasnsemcs npo2paMmHbiMu cpeocmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MpoaomkuM ynpoLLeHne CXemsbl:
Puc. 3.14
[anee:
R4-8=Rsg+ Ra.
Mo pucyHky 3.15 MoXxHO 3anucaTtb
o Rk
T o
R,=R+R+R  Rigths
R, k,
{1 g~
LILS Ik t
k, R
16
.16, a
* Pue. 3.15 Pic. 3.16 Pic. 3.17
Mpumep 3.5

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO-23 02 07-0r1.03.113

SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 16/46

Onpenenutb SKBMBanNeHTHoe conpoTuBrieHne uenun (puc. 3.18),cocTosiBluen u3
pPe3nCTOPOB Kaxablh No 5 Om

PeweHue

o
E

e
Pwuc. 3.18

Ris=Rg+Rs=5+5=100mMm;
_ Ri <R, _10-5
R"s""R3 10+5
== R7R‘ = S.S =
R7+R8 5+5
Ryo=Ri+R; +R3 s +Rs+ Ry5 =
=5+5+3,33+5+2,5=20,83 OMm.

= 3,33 Om;

Rys

R;5

1.M3yunte BONPOCHI, CBA3AHHbIE CO CMELLUaHHbIM CcoeauHeHMeM noTpebutenen
3MEKTPUYECKON SHEPTUN.

2. Paccmotpute npumep pacyeta Uenu Co CMELLUaHHbIM COeANHEHNEM B KpaTKUX
CBELEHMUAX U3 TeopUMn.

3. YsdAcHUTe BONpPOCLI, CBA3aHHblE C pacrnpefeneHMeM TOKOB W HarnpsikeHUn Ha
OTAENbHbIX y4acTKax Lenu.

4. PewwuTe 3agayvy B COOTBETCTBMM C 3afaHMeM (BapMaHTOM) U 3aHECUTE peLleHne
3afayu B TeTpadb AN OTYETOB Mo nabopaTtopHbIM paboTam.

Bonpocbi 0risi caMornpogepKu U 3aKkpersieHUs1 3HaHuu:

1. YTO Takoe anekTpmnyeckoe ConpoTUBNEHNA?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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2. Kakoe coeanHeHne HasblBaeTcs CMeLaHHbIM?
3. Kak chopmynupoBaTtb 3akoH Oma gng ydacTtka u ans sceun uenn?
4. 3anuwmnTe BblpaXeHus Anst obLiero ConpoTUBIEHUS MPU MocnegoBaTeslbHOM

coeVHEeHUN.

5. 3anuwwnte BblpaXXeHne an4d obuwero conpoTtuBiieHnda npu napaniesibHOM

coegnHeHunn COI'IpOTI/IBJ'IeHVIIZ.

Na6opaTtopHas paboTta Ne 4 UccnegoBaHue anekTpU4ecKomn Lenu npum
nocnepoBatesibHOM coefiMHEHUN noTpeduTenen

Llenb pabomei:

e 3akpenneHue 3HaHWN No Temam «PacyeT anekTpudeckux uenerm NoCTOSAHHOro
TOKa», «/3meputenbHble NpUdopbI».

e [lpnobpeTeHne npakTUYecKUX HaBbIKOB MCCeLOBaHUA pexumMoB paboTbl uenu
NMOCTOSAHHOrO TOKa.

e W3y4yeHune pacnpeneneHusi Toka, HanpsXXeHUn n MOLHOCTEN B JaHHOW Lienu.

e [lpuBuTtne nHTEpPECa K N3bpaHHOM cneumansHOCTH.

UcxoOHble OaHHble:!

Mpunbopbl 1 o6opygoBaHme:

1. AMnepmeTp M-367 3A A
2. BonbtmeTp M-367 50B Vi
3. BonbTmeTp M-367 15B V2

4. Ilamnbl HakanmBaumsas MO 24B 4 wiTykn.

AnekTpudeckasa cxema:

15+

(-

CodeprxkaHue u rnopsidok 8bIrnorHeHuUs pabomsi:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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1. O3HakoMuTbCS ¢ Nnpubopamm n obopygoBaHnem nabopaTopHOro cTona u 3anucatb
NX TEXHUYECKNE OaHHbIE.

2. Cobpatb cxemy uenu.

3. YcTaHoBUTb HanpsbkeHue B Lenu U 1 nameputb TOK B Lienu |, nageHne HanpshkeHus

Ha namnax Ui, Uz, Uz, Us. [laHHblEe n3amepennin 3aHecTtn B Tabnmuy Net.

Tabnuua 1
| U U, U, Us U,
A B B B B B

4. lMNMpoBepuTb cnpaBegnMBoCTb paBeHcTBa U = U1 + Uz + Us + Us, Nonb3yscb
pesynbTaramu onbiTa.

5. Onpegenutb CONPOTUBNEHNE M MOLLHOCTb OTAENbHbIX Y4aCTKOB WU BCEW LIEMW.
[MpoBepbTe cnpaBeasIMBOCTb COOTHOLLEHWUMA:

Ur:U2=R1: R Us:Us=R3: R4

Pn1:P2=R1:R2 Pn3:Pra=R3: R4

6. MilameHas HanpskeHne Ha 3axkumax uenu ot U yctaHosneHHoro Ao 0, nsmeputb

TOK B Lienn n gaHHble 3aMepoB 3aHEeCTUN B Ta6r||/|u,y 2.

Tabnuua 2

Mo nony4yeHHbIM AaHHbIM NOcTporTe B MacwTabe 3aBucumocTb I=f (U)

Bbi800bI U npedroxeHus:
B pesynbTtarte npogenaHHon paboTbl BbiCka3aTb CBOWM BbIBOAbLI MO pacrnpeaeneHmto

HanpaXxeHna n MOWWHOCTU MeXay y4YaCTKaMu Lenu.

CodepxxaHue omyema:

1. HaumeHoBaHune nabopaTopHon paboThbl

2. Uenb paboTbl

3. OTyeT O BbINOMHEHUM Ha Kaxabl aTan pasgena «CopepxaHve M NOpAOOK

BbINOSTHEHUSA paboTbI».

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. Cnucok nCcnoJyib3yeMblX NCTOYHUKOB

5. BoiBOAbI U npennoxXeHnA

Bonipocbi 0r1si caMornposepKu:

1. 3anucate n cdopmynupoBatb 3akoH OmMa Ana yyactka uenu, Ana MOSIHOW
3MeKTpuyeckon Lenu.

2. Kakne Bnabl coeanHeHus notpedbutenen ObiBatoT B ANEKTPUYECKUX Lienax?

3. [Ans nocnepoBaTesibHOr0 COeaMHEHUS 3anMcaTb COOTHOLLEHUS:

- NS TOKOB Ha y4yacTkax uenu

- AN HanpsbKeHWn Ha yyYacTkax uenu

- ANSi MOLLHOCTEN Ha yYacTKax Lenm

4. Kak onpegenseTcsa obLiee conpoTUBeHNe npu nocrneagoBaTenbHOM COeaNHEHUN?

5. 3anucatb 1 ccpopmynupoBaTb 3akoH [xoyns - JleHua.

6. B yem dunaunyeckasn cytb nepsoro npasuna Kupxroga?

7. YTO NOHMMAETCA NOA ANEKTPUYECKMM CONPOTUBIEHNEM? B Kakmx eanHULax OHO
namepsdaeTca? Hasosute Npom3BoaHbIE €ANHULLI U COOTHOLUEHNSA MeXOy HUMMN.

8. OT kakmx hakTOpPOB M KaK 3aBUCUT ANIEKTPUYECKOE CONPOTUBIEHNE?

9. CdopmynupoBatb UK 3anucaTb BblpaxeHne 3akoHa Oma ans  nonHom
aneKTpuyeckon Lenn, onga yyactka uenu; 3akoHa [xoyns - JleHua.

10. Kak onpepensietcsa obuiee conpoTMBEHME UEnu npu nocrnegoBaTernibHOM
coeanHeHun noTpebutenen; npyn napannenbHOM COeauHEHUN?

11. 3anucatb eguHUMUbl U3MEPEHUS CReayrLWmX SNEKTPUYECKUX BENUYNH:
HanNpsKeHne, aNEKTPUYECKUI 3apsa, SNEKTPUYECKUI TOK, NPOBOAMMOCTb, YAENbHOE

conpoTuerieHne, NIoTHOCTb 3NTIEKTPUYECKOIo TOKa, 3JIEKTpOoABMXKYLLAaA cuna.

Na6opartopHas paboTta Ne 5 UccnegoBaHue 3neKTpUYECKOW Lenu npu
napannenbHOM coeAuHeHnn noTpedbutenen

Llenb pabomei:

e 3akpenneHune 3HaHM NO TeMam «PacyeT aneKkTpudeckmx uenenm nocTossHHOro
TOoKay, «/3meputenbHbie Npubopbi».

e [IpnobpeTeHne npakTUYeCcKnx HaBbIKOB MUCCreaOBaHUSA PEeXMMOB paboTbl Lenu
NOCTOSIHHOrO TOKa.

e /I3yyeHune pacnpegeneHnsa Toka, Hanps>KeHUn 1 MOLLHOCTEN B JaHHOW Lienu.

e [lpmBuTME MHTEPECA K N36paHHON CNeunanbHOCTMU.
LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Kpamkue ceedeHusi uz meopuu
Mpu napannensHOM COeAMHEHNN KO BCEM NOTPEOMTENSAM MPUMOXKEHO OOHO U TO Xe

HanpsbkeHne, a ToKM onpeaenstTcs no 3akoHy Oma:

U U U

li=—; lo=—; Ils=—
Rl RZ R3

OKBUBANEHTHOE conpoTtueneHne uenun onpenendetcd N3 Bblpa>KeHUs:

1 1 1 1 R, *R,*R,
— = +—+— UNn Ro6|_u.: .
Roww R, R, R, R,*R, +R *R, +R, *R,

[na osyx notpebutenen:

[Mpubopsk! u obopydoeaHue:

1. ICTOYHMK NOCTOAHHOIO perynupyowwero HanpsikeHus.
2. BonbTMETp MarHUTO3NEKTPUYECKON CUCTEMBI

3. AMnepMeTpbl MarHMTO3MNEKTPUYECKON cuctemsl (3 LWT.).

4. Habop pe3ncTopoB nnu apyrux notpedurtenen.

[Mopsidok ebinonHeHus pabomei:

1. CobGpaTtb uenb Onsa napannenbHoOro coeavHeHus notpebutenen n nokasatb
npenogasaTento Ansi MPOBEPKM.

2. MNocne npoBepkX Lenu npenogaBaTenem NOAKMoYMTE €€ K MCTOYHUKY NUTaHuS,
yCTaHOBUTE HEOOXOOMMOE HanpsiKeHne, onpeaenvTe LeHy AeneHns Wkan nameputenbHbIX
npnbopoB.

3. Wsmeputb obuwiee HanpsxkeHuwe, cuny Toka B obuiem npoBode U BETBSX.
PesynbTaTtbl 3anucaTb B Tabnuuy.

OneKkTpuyeckas cxema:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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o e @
0
— i -*
Tabnuuya
M3 onbiTa M3 pacyéTta
U,B |,A |l,A IZ,A ROGUJ,., Rl, RZ, G06u.l.; Gl; GZ: POGLU.; Ply PZ,
Om | Om Om Cm | Cm Cm BT Bt BT

4. [Ina uenn ¢ napannefnbHbIM coeanHeHneM notpebutenen paccumtanTte obuiee
COMpPOTUBIIEHNE W COMPOTMBNEHUS BETBEW, MNPOBOAUMOCTb W MOLUHOCTb KaXKAoro
notpedbutena un Bcen uenu. PesynbTaTbl pacdéToB 3aHecuTe B Tabnuuy. [NpoBepbTe
CBOWCTBaA Lenu npu napannenbHoOM COeANHEHUN.

Bbi800bI U npedroxxeHus:

B pesynbtate npogenaHHon paboTbl BbiCKasdaTb CBOM BbIBOAbI MO pacnpeneneHunto

HanpaXxeHna n MOLWWHOCTU MeXay ydaCTKaMu Lenu.

CodepxaHue omyema:

1. HaumeHoBaHne nabopatopHon paboThl.

2. Llenb paboTbl.

3. OTyeT O BbINOMHEHUM Ha Kaxabln atan pasgena «CopepxaHve M NopsaaoK
BbIMNOMHEHUS paboThbI».

4. Cnncok ncnosb3yemMbiX MCTOYHUKOB.

5. BbiBOoObl M NpeanoxeHus.

Bonipocbki 0r1si caMornposepKu:

1. Kakon napameTp SBNsieTCA O4MHAKOBbLIM OS5l BCEX Y4aCTKOB Lienn?

2. Kak pacnpegensatoTcst TOKM Mexay BeTBAMU Lenn?

3. Kakvum BHYTpPEHHMM COMPOTUBMEHNEM O0ITIKEH obragaTbe amnepmMmeTp u noyemy?
4. Kakum BHYTPEHHUM CONPOTUBIIEHMEM LOSMKEH 0bnagaTtb BONIbTMETP U Novemy?

5. Uto npousongeTr, ecnu amnepMeTp BKIOYUTL MNapasnnenbHO K UCTOYHUKY

nuTaHusa?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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6. BoanmeTp OWKMOOYHO BKMHOYMNKM NocneaoBaTeribHO C I'IOTpe6l/ITeJ'IeM, npn 3TOM

notpebutens nepectan pabotatb. Noyemy?

Na6opaTtopHas paboTta Ne 6 UccnegoBaHue aneKkTpuU4ecKom uenu npu
CMellaHHOM coeauHeHun noTpedbutenen

Llenb pabomoi:

e * ®opmunposanune komneteHumn: OK 01-07,09, MK 1.1, MK 2.1-2.3

e 3akpenneHve 3HaHUN MO TemaM «ONEeKTpUYeckue Lenu MOCTOSAHHOrO TOoKay,
«dnekTpudeckne nprudopbl U N3MEPEHUSY.

e [TpnobpeTeHne npakTMYecknx HaBbIKOB MCCNeLOoBaHUA pexumMoB paboTbl uenu
NMOCTOSAHHOrO TOKa.

° I/I3yl-|eH|/|e pacnpeneneHna Toka, HaFIpFI)KeHVIVI N MOLLHOCTEN B AAHHOW LEenu.

e [lpuBuTnE MHTEpPECa K N36pPaHHOM CneLmanbHOCTH.

Pasgen 2 OnekTpoMarHeTusm
Tema 2.2 dneKkTpomarHMTHas MHAYKUMUA
NabopaTopHasa paboTta Ne 7 UccnepoBaHue ABNEHUA 3N1IEKTPOMarHUTHOMN
MHAYKUNMU

Llenb pabomoi:

e 3akpensieHne TeopeTUYEeCKMX 3HaHUMW MO TeMaM «ONEeKTPOMarHeTu3my,
«AnekTpudeckne Npudopbl U N3MEPEHUSI».

e [lprnobpeTeHre HaBbIKOB NCCNeaoBaHUS SBMEHUSA 9NEKTPOMArHUTHON MHAYKUMK
N NPUYMH BO3HUKHOBEHUS AAHHOIO SBNEHUS.

e [lpmBUTME MHTEPECA K M3DPAHHOW CrneunanbHOCTMU.

UcxoO0HbIe OaHHbIe:

Mpunbopbl 1 obopyaoBaHue:

1. BonbtmeTp M 367 — 15B — V1

2. BonbtmeTp L} 4311 -3B - V2

3. OnekTpomarHut — L1

4. KaTtywka nHgyktmeHoct — 2340 BUTKOB — L 2

5. Katywka nugyktmsHoctn 4800 BuTKOB — L3

AnekTpuyeckaga cxema:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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13+ Ls
L1 Ly - (Y YY)\
O

6,3B

CodepxxaHue u rnopsidok 8bIrnoHeHUs pabomsi:

1. O3HakoMuTbCA € Npubdopamm n obopyaoBaHMEM 1 3anncaTb TEXHUYECKUE OaHHbIE;

2. CobpaTb cxemy.

3. NameHaa Hanpskenne Ui ot 0 go 4 B (4epes 0.5 B), nameputb 3HaveHue
HaBegeHHon JQMIC B KaTywkKe L2 ¢ noMoLlbo BonbTMeTpa Vz. AHanorndHoe nccrnegoBaHue

NPOm3BECTU C KaTyLuKkon Ls. [laHHble n3amepeHuii 3aHecTn B Tabnuuy.

Uy

B
U2
B
Us
B

4. MNMepemellas anekTpoMarHuT B KaTywke L2 nnu L3, no BonbTMeTpy V2 ybeamtbes
B CyLLECTBOBaHWM SBIEHUS SNEKTPOMarHMTHON UHOYKUUMN.

5. Ha ocHoBaHWM faHHbIX Tabnuubl TOCTPOUTL rpadunkm

U2 =f (U1); Us =1 (Ua)

6. PaccuuTtaTtb KoapumumneHTsl TpaHcopmaumm

Krp.1 = U2/U1; Ksp,2 = Us/U1 npn U1 = 1.5B

Bbi800b1 u ripednoxeHusi no pabome:

B pesynbTtaTte npogenaHHon paboTbl BbiCKa3aTb CBOM COOBpaXeHUa no npuynHam

BO3HUKHOBeHNA 3C nHaykumn.

CodepxaHue omyema:
1. Llenb paboTbl
2. OTtyeT O BbLINOSIHEHMM Ha Kaxabld aTan pasgena «CogepxaHve M NopsOoK

BbINOSTHEHUSA paboTbI».

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3. Cn1cok ncnonb3oBaHHbIX MICTOYHUKOB
4. BbiBoAbl 1 NpeanoxeHus

5. [laTbl 1 nognNucK KypcaHTa 1 npenogasartens

Bonipocbi 0r1si caMornposepKu:

. Yem cos3paeTtca marHutHoe none?

o N OO o0 A WN -

. OT Kakunx napaMeTpoB 3aBUCUT UHOYKTUBHOCTb KaTyLLKN?
. B kaknx eaMHuuax namepsieTcst UHOAYKTUBHOCTL?

. Mpu Kaknx ycnoBusix BO3HMKAET SBMEHNE CaMOUHAYKLUNN?

. B 4em cywHocTe npasuna JleHua? CdopmynupynTe ero.

. B yem dmamyeckas cylwHOCTb sIBNEHNSA 3NEKTPOMArHMTHOM NHOYKLMN?

. Kak onpepgendaeTca HaripaBlieHne MarHNTHbIX CUJ10BbIX NUHUN?

. B 4em pasHuua mexagy camomnHaykumMen n B3anMonHOYyKUMen?

Paspgen 3 dnektpu4yeckune npmdéopbl U NU3MepeHus

Tema 3.2 UameputenbHble NpuoopbI

Na6opartopHas paboTta Ne8 NoBepka nameputenbHbIX NpuGopoB

Llenb pabomei:

e 3akpenneHve TEOPETUYECKUX 3HAHWI NO Teme «M3meputenbHble NPUGopbI».

e [lprobpeTeHne NpakTUYeCKnX HaBbIKOB NMOBEPKM aMNEPMETPOB 1 BONIbTMETPOB

e [lpmBUTME MHTEPECA K N3OpPaAHHOW CneumanbHOCTU

UNcxoOHbIe OaHHbIe:

Mpunbopbl 1 obopyaoBaHue:

1. AMnepmeTp (06pasLoBbIii) M 1104 3A

2. AMnepmeTp (noBepsieMbIn) M 367 3A

3. BonbtmeTp (06pasLoBbii) 9 59 60 B
4. BonbTmeTp (noBepsiemMbIi) M 367 50 B
5. PeocrtaTt P 1000Mm.

ANeKTpu4eckne cxembl:

Ao

A

Knacc To4Hoctn 1,5
Vo

\Y

Knacc  To4HOCTW.
1,5

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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15

6)
15
R
14
-0

CodeprxaHue u nopssidok 8bINOSIHEHUS pabombi:

1. O3HakoMUTbCA C r|p|/|6opaMM n o6opy;:loaaH|/|eM, 3anncatb X TeXHU4YecKkune

JaHHble.

2. CobpaTtb cxemy a) 4ng noBepku amnepmMmeTpa.

3. BeicTaBnasa Ha noBepseMoMm amnepmeTpe 3Hadenuns | uam. = 0; 0,2; 0,4; 0,6; 0,8;

1,0; 1,2 A, cHATb 3Ha4YeHus1 obpasuoBoro npubopa | AENCTB..

4. MNo paHHbIM 3amepos onpegenutb: Al, Al max, Al%, Ynpue%.

5. [laHHblE 3aMeEpPOB 1 pac4eToB 3aHeCTU B Tabnuuy 1

Tabnuua 1

| nam.

| pencr.

Al Al%

Ynpue%

0+1,2 A

6. CobpaTtb cxemy 0) onsa NoBepkn BoNbTMETPA

7. BbicTaBnsas Ha noBepseMoM BorbTMeTpe 3HadeHus Unsm.= 0; 10; 20; 30; 40; 50B.,
CHSATb 3Ha4YeHus Ugencrs.

8. Mo gaHHbIM 3amepoB onpeagenutb A U, A U%, A Umax, Ynpue%.

9. [laHHble 3aMepPOB 1 pac4eToB 3aHECTU B Tabnuuy 2

Tabnuuya 2

U nsm.

U pgewncr.

AU AU %

Ynpue%

0+50 B

10. lMo pe3ynbTaTam pacyeToB NOCTPOUTb rpacmKkm 3aBUCUMOCTH

I = fi(lnam);

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx

AU = fa(Unam).

lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Bb1800bI U ripedroxeHUusi:
B pesynbTaTte npogenaHHon paboTbl BbiCka3aTb CBOM COOBpaXkeHMst 0 COOTBETCTBUM

nosepsieMbix NpnbopoB (amnepmMmeTpa n BOSIbTMETPA) CBOEMY KacCy TOYHOCTM.

CodepxxaHue omyema:

1. HaumeHoBaHwue nabopaTtopHon paboThbl.

2. Uenb paboTbl

3. OTyeT O BLINOMHEHUW Ha Kaabl 3Tan pasgena «CopepxaHve M NopsaoK
BbIMNONHEHU paboTbi»

4. Cnmcok ncnonb3yemMbiX NCTOYHMKOB.

5. BbiBOAbI 1 npeanoxeHud.

Bonpocbl 0risi caMornposepKu:

1. Kakoe 3HavyeHne u3MepsieMOM BeSiMYMHbI MOoKasbliBaeT o0bpasuoBbin npubop?
Pabouunn npndop?

2. Kak onpegenutb abcomntoTHy0 norpelHocTb? OTHOCUTENBbHYIO MOrPEeLUHOCTbL?
MpmBEOEHHYO NOrPEeLLHOCTbL?

3. Kakune knaccbl TOMHOCTM MMEIOT 3NEKTPOU3MEPUTENbHBIE NPUOOPLI, U YTO 3HAYUT
Knacc TodHocTu npubopa 1,0?

4. [Insa kKaknx Luenen npoBoanTCAa noBepka NpubopoB 1 Kakum NyTem e€ Npon3sBoaaT?

5. [Insa Kaknx uenen ncrnonb3ytoT aMnepMeTpbl, BONIbTMETPbI, BATTMETPbI?

6. Kak BknoyaeTcsa B cxemy asns uamepeHun amnepmetp? BonbtmeTtp?

INTa6opaTtopHas paboTta Ne 9 UamepeHue conpoTnBneHnmn

Llenb pabomei:

e 3akpenneHne TeOpPeTUYEeCKMX 3HaHMW Mo TemMaM «ONeKTpoMarHeTu3m»,
«AnekTpudeckne Npudopbl U N3MEPEHUSI».

e [lpnobpeTteHne HaBbIKOB UCCNEAOBaHUA ABNEHNSA SNEKTPOMarHMTHON UHOYKLMM
N NPUYMH BO3HUKHOBEHUSI AAHHOIO SIBNEHUS.

e [lpuBuTME MHTEPECA K N36paHHOM CNeunanbsHOCTMU.

[Mpubopsk! u obopydosaHue:

1. OmmeTp.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. KomBuHmnpoBaHHbIN Npnbop.

3. Habop pes3uncropos.

Kpamkue ceedeHusi us meopuu:

B coBpemMeHHOW MpakTuKe 3NEKTPUYECKUX U3MEPEHUN BO3HMKAET HeobXoaMMOCTb
n3mepenusa conpotmenexHmin ot 1 - 10°% go 1 - 102 Om. MNpu BbIGOPE MeToAa M3MEPEHWUIA
NPUHATO pa3fensiTb BCe CONPOTUBMNEHUS HA TPWU rpynnbi:

- Mmanble — meHbLue 10wm;

- cpegHme — ot 1 go 100000 Ow;

- 6onblune — cebiwe 100000 Om.

MeTonabl U3MEPEHUS KaXKAoW rpynnbl CONPOTUBIIEHNA UMEIOT CBOM OCOBEHHOCTH.

[nsa TOYHOro n3mepeHnsa MarsbiX CONPOTUBNEHNA NPUMEHSAIOT ABONHbIE MOCTbI, A4S
TOYHOrO N3MEPEHNS CPEAHNX CONPOTUBNEHNA — OOUHAPHbBIE MOCTbI.

OmmeTpamMu M3MEpPSOT cpedHne COoMpoTMBREHUN, ecnu  TpebyeTtca ObICTpo
onpenenuTb BeNnYMHy ConpoTMBIieHUs, a BornbLluas TOYHOCTb He TpebyeTcs.

OmmeTp — 9TO nNpubOp MarHUTOINEKTPUYECKON CUCTEMbI, B KOTOPOM BENMYMUHA
N3mMepsIeMoro ConpoTUBIEHNSI OTCYMTbLIBAETCS HENOCPEACTBEHHO Ha LUKane npubopa.

OMMeTpbI MOTYT METb [iBE U3MepPUTESNbHbIE CXEMbl — NOCNEeA0BaTENbHYH (PUCYHOK

1) n napannenbHyo (PUCYHOK 2).

(») :I—ﬂ——i
|

PucyHok - 1

OmMmmeTpbl C nocnefoBaTeslbHON CXEMOW MPUMEHSIIOTCS NS uamepeHus 6onbLumnx
BENIMYUH COMPOTUBIMIEHUN, @ OMMETPbI C NapansesibHon cXeMonW — A5t OTHOCUTESTbHOro

MalbIX BEJTMYNH COI'IpOTI/IBJ'IeHI/II7I.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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B ommeTpax ¢ nocnegoBatenbHOM cxeMon 1 npegenamun nameperHunn go 100 kOm, a
Takke B OMMETpax C naparnsnesibHoM CXeMOW B KQ4ECTBE MCTOYHMKA NMUTaHUS MPUMEHSAETCS
akkymynstopHass 6atapes Cyxux anemeHToB. [ns KOMMNEHcauMm yMeHbLUaloLWeroca c
TEYEHMEM BPEMEHM HanpshkeHus Gatapen OMMETPbl MMEKT MarHUTHbIN LWYHT. [onoBka
PEerynmpoBOYHOro BUHTA MarHMTHOrO LUYHTa BbIBOAUTCA HapyxXy Koprnyca npubopa u ¢ eé
NMoMOLLIbIO cTpenka npubopa nepea KaxablM M3MEepeHMEM yCTaHaBMBAETCA Ha HyneBoe
AeneHve npu 3aMkKHyToM Rx (B mocrnegoBaTesfibHOM CXEME) UMK B MOSIOXKEHME oo Mpwn

pa3oMKHYTOM Rx (B napannenbHOn cxeme).

—L ] ' 2
Fg B
® oy
|
PucyHok - 2
B ommeTpax ¢ nocnegosaTenbHON CXeMOW 1 npeaenamMmm n3amMepeHns Caebllle 100

KOM B Ka4yeCcTBe UCTOYHMKA NUTAHUSI MPUMEHSETCS cneumanbHbIi reHepaTop, BCTPOEHHbIN
B KOPNyC OMMeTpa 1 NPMBOAMMbIN BO BpalLeHUs OT pyku. Takom TMn oMMeTpa HasblBaeTcs
MEroMMETPOM WNW  UCMbITAaTENEM M30MNAUMK, T.K. MPUMEHSAETCS ONA  OonpeaeneHus
CONPOTUBIIEHNS U3ONALNN.

KomMBurHMpoBaHHbIM NpMbopammn MOXKXHO N3MEPATbL HECKONBbKO BENNYMH: NOCTOAHHbIN
N NepeMEHHbIN TOK U HaNpsPKeHWe, CONPOTUBIEHNE, EMKOCTb U T.A4. B 3aBMCUMOCTM OT TMna
npubopa. AT Npnbopbl 04eHb yaoOHbI B paboTe 1 NpUMEHSATCA, Koraa 60MnbLLoN TOYHOCTH

n3mepeHun He TpebyeTcs.

[Mopsidok ebinonHeHUs pabomel:

1. O3HaKOMbTECb CO CXEMOW OMMETpPA, €ro NorpeLHOCTAMN, NOPSAKOM U3MEPEHUS
COMPOTUBNEHUN.

2. 'amepbTe OMMETPOM COMPOTUBIIEHNS 3a4aHHbIX PE3UCTOPOB, pe3yrnbTaThbl
Nn3mMepeHun saHecuTe B Tabnuuy Npon3BofbHON OPMBbI.

3. O3HaKkoMbTECH CO CXEMOW KOMBUHMPOBAHHOIO Npnbopa, ero NorpeLHOCTAMN K

NopsiAKOM U3MEpPEHMST COMPOTUBIEHWN.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. NamepbTe KOMOUHNPOBAHHBLIM NPUBOPOM COMPOTMBIIEHUS 3adaHHbIX
PEe3NCTOPOB 1 pe3yrnbTaTbl U3MEPEHUN 3aHecuTe B Tabnuuy Npon3BoOfbHON hOPMBbI.

Bb1800b1 U ripedrio)eHusi:

B pesynbTate npoaenaHHon paboThl Bbicka3aTb CBOM COOBpaXeHnsi 0 COOTBETCTBUU

noBepAaemMbIX I'IpVI60pOB (aMHepmeTpa n BoanmeTpa) CBOEMY KracCy TOYHOCTMU.

CodepxxaHue omyema:

1. HaumeHoBaHue nabopaTopHon paboThbl.

2. Uenb paboTbl

3. OT4yeT O BbINOMHEHMM Ha Kaxabld atan pasgena «CoaepxaHve M NopsaaoK
BbIMNONHEHU paboTbi»

4. CnnCcoK nCnosib3yemMbiX UCTOYHUKOB.

5. BbiBOAbI M NpeanoxeHus.

Bonpocbi 0r1si caMornposepKu:

1. Kakme conpoTUBIIEHNS 1 B KAKOM CIly4ae U3MepstoTca ommeTpamm?

2. Kak nogrotoBntb K U3MepeHNo OMMETP C nocriegoBaTeNnbHOM 1 napanienbHon
cxemamm?

3. Kak nameputb conpoTmBeHNE pe3ncTopa KOMOMHNPOBAHHBIM NPUBOPOM?

4. MNepeyncnute MeToabl U3MEPEHUS COMPOTUBIIEHNN.

5. [lanTe cpaBHUTENBHYIO XapakTEPUCTUKY METOA0B U3MEPEHNSA COMPOTUBIIEHUN.

6. B 4ém 0cobeHHOCTM n3mepeHnst 6ONbLLMX CONMPOTUBNEHNN?

Pasgen 4 OgHodha3Hble Lenn nepeMeHHOro Toka
Tema 4.2 PacuyeT ogHOha3HbIX Lienen nepeMeHHOro Toka
NabopaTopHasa paboTta Ne 10 UccnepoBaHue nocnegoBaTenbHOro
coeAMHEHUA aKTUBHOIO CONMPOTUBIEHUA N UHAYKTUBHOCTU

Llenb pabomei:

e 3akpenneHve TeopeTU4eckux 3HaHunm no Temam: «OpgHodasHble Lenn
nepeMeHHOro Tokay, «QnekTpuyeckue npmbdopbl N NU3MEPEHNS» .

e [lpnobpeteHne HaBbIKOB W YMEHUM WCCNedoBaHMst Uenn opHodasHoro
NnepemMeHHOro Toka U uccnegoBaHnst BIIMSHUSA MHOYKTUBHOCTM Ha peXuMbl paboTbl Lenmu.

o [lpuBuTME NMHTEpPECA K N3BpaHHON cneumanbHOCTH.

UNcxoOHbIe OaHHbIe:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpnbopbl 1 o6opyaoBaHue:

1. AMnepmeTp 3-59 2A A
L4311 3A
9-514 5A
2. BonbTmeTp 9-378 150 V1
3. BonbTmeTp 9-59 7,5-60 V2
4. BonbT™meTp 9-59 150 V Vs
5. ®asomeTp [ 548 CoS @
6. Peanuctop M3/l 27 Om+10% Rp
7. KaTywka 2340 BuTKOB R, Lk
NHOYKTUBHOCTU Rk =30 Om

ArnekTpuyeckasa cxema:

17 ©

CodepxxaHue u rnopsidok 8bIrnoHeHUs pabomsi:

1. Os3HakomuTbCsl C¢ npubopamum uM obopyaooBaHMEM, 3anucatb UX TEXHUYECKMe
AaHHbIE.

2. BBecTu cTanbHOW CepAeyHUK B KaTyLLKY.

3. BKkntounTb Uenb, YCTaHOBUTbL HanpsikeHne Ha 3axnmax Kn 16 — Kn 17.

4. NameHss1 NoSoXeHne cepieyHuka B KaTyllke, U3MepuTb TOK |, HanpskeHne Ha
pe3uctope Ur 1 HanpskeHe Ha kaTywke Uk, cos @, ¢

[aHHble 3anucaTtb B Tabnuuy 1

Tabnuua 1
U Ur Uk I Cos @ (0}
M
OpsiAOK 3aMepa 5 5 B A - pan
C cepaeyHmkom
MpomexyToyHoe
nornoxeHve

bes cepaoeyHuka

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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KMPK BIrAP® ®I'6OY BO «KI'TY»

ONEKTPOTEXHUKA N SJIEKTPOHUKA ‘ C.31/46
Mo aaHHBIM 3amepoB (Tabnuupbl 1) onpegennTb ANa KaXaoro namepeHus
ConpoTuBneHue pesncropa Rp
MHOYKTMBHOE CONPOTUBIIEHME KaTYyLWKN XL
MHOYKTUBHOCTD KaTyLLUKW L
(f=50 I'w)
lNonHoe conpoTuBneHue uenu Z
AKTUBHOE HanpsiXeHue Ua
AKTUBHYIO MOLLIHOCTb Lienu P
PeakTnBHy0 MOLLHOCTb Lienu QL
[MonHy0 MOLLHOCTB Lienu S
PesynbTaTtbl pacyeToB cBecTtu B Tabnuuy 2
Tabnuua 2
Mopsigok Rp XL L 4 P QL S
3amMmepa Owm Om MH Owm BT BAP BA
C cepaeyHmkom
MpomexyToyHoe
nonoxeHume
bes cepaeyHuka

Mo AaHHbIM Tabnmubl 1 NOCTPOUTL B MaclLuTabe BEKTOPHbLIE AMarpaMMbl HANPSKEHUI

N TOKa N CpaBHUTb UX.

Bb1800bI U rpedrnoxeHusi:

B pesynbTate npogenaHHoi paboTbl BbiCka3aTb CBOM COOBpaXKeHMsi NO BIUSIHUIO

MHOYKTUBHOCTU Ha napaMeTpbl Luenu.

CodepxxaHue omyema:

1. HanmeHoBaHne nabopaTtopHon paboThl

2. LUenb paboTbl

3. OTYeT O BbLINOMHEHMM Ha Kaxabl aTan pasgena «ConepxaHne UM NOPSAOK

BbINOSTHEHUS paboTbI»

4. Cnucok ncnoJyib3yemMblX NCTOYHUKOB

5. BbiBoAbI 1 NpeanoxeHus

6. [laTbl 1 nognNucK KypcaHTa 1 npenogasatens

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx

lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 32/46

Bonipocbi 0r1si caMornposepKu:

1. B kakux eguHuuax msamepsieTcsa WHOYKTUBHOCTL? [1pom3BOAHblE eauHULbl U
COOTHOLUEHNSA MeXAY HUMMN.

2. Kak onpegenntb MHAYKTUBHOE CONPOTUBNEHNE?

3. [oACHUTb, KaK 3aBUCUT MHOYKTUBHOE COMPOTUBMEHUE OT YacTOThl.

4. Kak paccuntaTtb MOSHOE COnpoTUBIEHNe Lenu ¢ «R u Ly.

5. Kak onpegenntb KO3(PULUMEHT MOLLHOCTU COS @ Ans uenn ¢ «R u Ly.

NNabopaTtopHas pabota Ne 11 UccnepgoBaHue nocnegoBaTesibHOro
coeMHEeHUs1 aKTUBHOIO CONPOTUBIIEHUA U EMKOCTH
Llenb pabomei:
e 3akpennieHne TeopeTMYECKMX 3HaHUM MO TeMaM «InekTpuyeckne Lenu
04HO(A3HOro NEPEMEHHOI0 ToKay, «ANEKTPUYECKNE N3MEPEHNSI».
e [lpnobpeTeHne HaBbIKOB W YMEHWA WUCCNefoBaHMs LUenu onHodasHoro
nepemMeHHOro Toka U uccneoBaHns BIIMSHUSA €MKOCTU Ha pexumbl paboTbl Lienw.

e [lpuBUTME MHTEPECA K N3DPAHHOW CrneunanbHOCTMU.

NcxoOHbIe OaHHbIe:

Mpunbopbl 1 o6opygoBaHue:

1. AMnepmetp 3-59 2A A

2. BonbtmMeTp 3-59 7,5-60B V2

3. BonbtmeTp 3-378 250B V1

4. BonbtmMeTp 3-59 150-300B V3

5 daszomeTp 1548  0-1-0 CoSs @

6. Pesuctop nan 27 omx10% Rp
7. KongeHcatopbl MBITT 32 Mk® Ci, C2, C3

AnekTpudeckasa cxema:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SNEKTPOTEXHUKA N SNNEKTPOHMKA ‘ C. 33/46
*
7\ | R LK RK
0 ’ b | [ Yy
16 \/

C C3

C2

17 ©

CodepxaHue u nopsidok 8bINOSIHEHUS pabombi:

1. OsHakomuTbCcs ¢ npubopamu M obopygoBaHMeEM, 3anucatb UX TeXHU4Yeckue
AaHHbIE.

2. Bknountb n ycTaHOBUTL Ha Krnemmax 16-17 3agaHHOe HanpshkeHue.

3. [lMocnepoBatenbHO oTKknAo4aa koHaeHcaTtopbl C=32 Mk®, 30Mk®, 20MKD,
NpoBeCTU n3mMepeHne Toka |, HanpskeHnn Ha pesuctope Ua n Ha koHaeHcaTope Uc, Cos @,
0.

[aHHble 3aHecTn B Tabnuuy 1

Tabnuua 1
C U I Ua Uc Cos @ 0] f
MKD B A B B - Mpan ry
32 50
30 50
20
4. o gaHHbIM 3amepoB (Tabnuua 1) onpegenuTb AN KaXaoro samepa.
ConpoTuBneHue pesncropa Ra
EmMkoCTHOe conpoTuBneHne kKoHgeHcaTopa Xc
lNonHoe conpoTuBeHne Lenu Z
[MonHyo MOLHOCTL Lenu S
AKTMBHYIO MOLLHOCTb Lienm P
EMKOCTHYIO MOLLHOCTb Lienu Qc
PesynbTaTtbl pacyeToB BBECTU B Tabnmuy 2
Tabnuua 2
C Rp Xc Z S P Qc
32

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 34/46

30
20

5. Mo paHHbIM Tabnuubl 1 NOCTpouTb B MacwTabe BEeKTOpHble AuarpamMmbl

Hal'lpﬂ)KeHVIVl M TOKa N CpaBHUTb UX.

Bb1800bI U ripedroxeHUusi:
B pesynbrate npogenaHHow paboTbl BbickazaTb CBOM COOOPaKEHWUsI MO BIUSHUIO

€MKOCTW Ha yron casura gas @.

CodepxaHue omyema:

1. HanmeHoBaHue nabopaTtopHon paboTbl.

2. Llenb paboTbl.

3. OTyeT O BbINOMHEHUM Ha Kaxabl aTtan pasgena «CopepxaHue M NopsAOoK
BbIMONHEHUS paboThbI».

4. Cnncok Ncnosib30BaHHbIX UCTOYHUKOB.

5. BbiBOAbBI M NpeanoXeHus.

6. ﬂ,aTbI M noannucun KypcaHta u npenogaBarterns.

Bonpochbi 0risi caMornposepKu:

1. B kakux eguHmuax namepsietTcsa eMkocTb? Npon3BogHble eANHNLLI U COOTHOLLEHMS
Mexay HUMMW.

2. YTo npegcraensieT cobon koHaeHcaTop?

3. OT Kakmx hakTopoB 3aBUCUT EMKOCTb KOHOEHCaTOpPOB?

4. Kak caBvHyTbI N0 pase TOoK U HanpsixkeHne Ha emkoctn? B uenu ¢ «R nC »?

5. Kak onpegensieTca eMKOCTHOE CONpoTUBREHNE?

6. Kak 3aBMCUT eMKOCTHOE conpoTtusrieHne ot 4YacToTbl? [1OSACHUTD.

Na6opartopHas pa6oTta Ne 12 UccnegoBaHue pe3oHaHCa TOKOB

Llenb pabomer:

e 3akpennieHne TeOpeTUYECKMX 3HaHUW N0 TeMaM «OfeKTpuyeckme uenm
0 HOa3HOro NEPEMEHHOI0 ToKay, «AnekTpudeckne Nnpmdopbl U U3MEPEHUN».

e [lpmnobpeteHne HaBbLIKOB U YMEHUI UCCNEAOBaHUSA peanibHOW pa3BeTBIIEHHOM
uenun ogHogasHOro nepeMeHHOro Toka npu pasnnyHbIX pexmnmax padoThbl.

e [lpmBuTME MHTEPECA K N36paHHON CNeunanbHOCTMU.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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ONEKTPOTEXHUKA N SJIEKTPOHUKA ‘ C. 35/46
UcxoOHble OaHHbIe:
Mpunbopbl 1 o6opygoBaHme:
AmnepmeTp 9-59 2A A2
Ll 4311 3A A1
Q514 5A As
BonbTmeTp 9-378 150-250 B Vv
dasomeTp 1548 0-1-0 Cos @
KaTtywka 2340 BuTKOB
NHOYKTUBHOCTH Rk=30 Om
KongeHcaTop MBITI 32 Mk®P C1, Co, Cs3

QNeKTpuyeckasa cxema:

I
< (0
*

*
[ ]
220 A
C\D L J_
cl G
17 o
CodepixaHue u nopssidok 8bINOIHEHUS pabombi:
1. OsHakomuTbCs C¢ npubopamu nM obopynoBaHMEM, 3anucatb UX TEXHUYECKMne
AaHHbIE.

2. BBecTn B KaTylKy CepAeyvHMK, MOAKIMYUTL LeMb K MCTOYHUKY MNUTaHUSA.
YcTaHoBUTL B Lenu HanpsbkeHre U (Mo ykasaHuio npenogasartens).

3. NpounsBecTn namepeHus:

- obLero HanpsXXeHnsa Ha 3axnmax uenu U;

- TOKa Ha Hepa3BETBIIEHHOM y4yacTke uenu li;

- TOKOB B KaTyLlKe |2 n koHgeHcaTtope |I3;

- KOahpuumMeHTa MOLLHOCTH Lienun cos ;

- yrna cgsura ¢as ¢.

[aHHble 3amepoB 3aHecTn B Tabnuuy 1

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 36/46

4. BbIBECTU CepAeyvHUK U3 KaTyLKM U MOBTOPUTb U3MepeHus. [laHHble 3aHecTu B
Tabnuuy 1.

5. NaMeHsas1 MHOYKTUBHOCTb KaTyLLKWU NepeMeLLleHnemM cepaeyHuka, YyCTaHOBUTbL B
Hepas3BeTBIEHHOMW YacTU LEeNM MWHUMarnbHOE 3HaYeHWe TOoKa, T.e. HACTPpoUTb Lenb B
pe3oHaHC TOKOB c0S ¢@=1. [loBTOpUTL 3amepbl 1.2

[aHHble namepeHun 3anncaTb B Tabnuuy 1.

Tabnuua 1

c
-
-
=

cos @ 0]

MNopsiaok 3amepa

w
>
>
>

KaTtywka c
cepaeyHUKOM
KaTtywka 6e3
cepaeyHuka
PesoHaHc TokoB 1 Q°

6. MNo pgaHHbIM Tabnuubl 1 Ana Bcex pexumMoB paboTbl pa3BeTBMIEHHOW LEenn

nepemMeHHOro Toka onpeaerninTb.

- UHOYKTUBHOE CONPOTUBIIEHME KaTyLUKK XL
- MOMHOE CONPOTMBIEHME Lienu z
- EMKOCTHOE COMNpoTUBIEHNE Xc
- aKTMBHYH MOLLHOCTb Lienu P
- peaKkTUBHYH MOLLHOCTb Lienu Q
- NOSMHYK MOLLHOCTb Lienu S

Bb1800bI U ripedrnoxeHUusi:
B pesynbtate npogenaHHon paboTbl caenaTtb BbIBOA4 O BO3MOXHbBIX peXnmax

paboTbl pa3BeTBMNEHHOM Lenu N 0COBEHHOCTAX 3TUX PEXNMOB.

CodepxaHue omyema:

1. HanmeHoBaHue nabopaTtopHon paboTsbl.

2. Uenb paboThl

3. OTyeT 0 BbLINOSIHEHMM KaXXO0ro aTana pasgena
4. CogepxaHue 1 NopsiAoK BbIMNOMHEHMS paboTbl
5. Cnncok ncnonb3yeMbiX MICTOYHUKOB.

6. BbiBOAbI U NpeanoXeHus.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 37/46

Bonipocbi 0r1si caMornposepKu:

1.Kak B pa3BeTBneHHON Lienun onpegensaeTcd NosIHOe COnpoTMUBIEHNE?

2.Kak onpegensietca B LENM MEPEMEHHOrO0 TOKa akTMBHas MNpPOBOAMMOCTD,
peakTuBHas NPOBOAUMOCTb M NOSIHasi NPOBOAMMOCTL?

3. B kakux egmHmnuax namepsieTcs npoBogMMocTb?

4. [Npwn KakoM ycrnoBun B JaHHOW pa3BeTBIIEHHOM Lenn BO3HUKaeT pe30HaHC TOKOB?

5. Kaknmu coricTBamu obnagaet gaHHas Lenb Npu pe3oHaHce TOKOB?

6. Kak onpegensieTca 4actoTa, Ha KOTOPOW BO3HMKAET pe3oHaHc TokoB? OT yero
3aBMCUT 3Ta YacTtoTa?

7. HaszoBuTe HanpaBneHnsa NpMMeHEHNs1 pe30HaHCca TOKOB.

Pasgen 5 Tpexda3Hble uenm nepeMeHHOro Toka
Tema 5.1 Cnocobbl coeanHeHns TpexdasHbIX Leneun
NabopaTopHasa paboTta Ne 13 UccnepnoBaHue uenu TpexcasHOro Toka
npu coeguHeHUN noTpedbuTenen «3pe3fon»

Llenb pabomei:

e 3akpenneHune TEeOpeTUYECKMX 3HaHUW nNo TemMam «TpexdasHbie uenn
NepeMeHHOro Tokay, «QnekTpudeckne npudopbl 1 N3MEPEHUSI».

e [lpnobpeTeHne HaBbIKOB 1 YMEHUI UCCeA0BaHNA pearnbHOM Lenu TpexdasHoro
nepeMeHHOro Toka Npu coeanHeHun notTpedbutenen «3se3gomny»,

e [lpuBuUTME MHTEpPECA K N3BPaHHON CneLmansHOCTM.

NcxoOHbIe QaHHbIe:

Mpunbopbl 1 obopyaoBaHue:

1. AMnepmeTp 114311
2. BonbTmeTp 9-59
3. lamnbl HakannBaHus BK 40BT, 60BT, 220B

4. N'amepuTenbHbIN KOMMNSEKT

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OJNIEKTPOTEXHUKA N SNIEKTPOHNKA ‘ C. 38/46
1 2 3 0
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CodepxkaHue u rnopsidok 8bIrnosHeHUs pabomsi:

1. OsHakomuTbCs € npubopamum nM obopyooBaHMEM, 3anmucatb UX TEXHUYECKME

AaHHbIE.

2. CobpaTtb nccnegyemyto aneKkTpu4eckyto Lenb.

3. lpn paBHOMEpPHOW Harpyske W3MepuUTb (PasHble N JNIMHEWHbIE HanpsKeHus,
dasHble TOKK, TOK HyrneBoro nposoaa. OTKYMB HyNeBon NpoBoa, YoeanTbCs, YTO peXnm
paboTbl LLen He N3MEHUIICS.

4. Co3gaTtb B LeNV HepaBHOMEPHYIO Harpysky, oTknouns Tymonepsl B1 unu B2 (nnn
oba TymbGnepa). lNpu HepaBHOMEpPHOW Harpy3ke MU3MepuTb asHble U NNHEWNHbIE
HanpsbKeHusi, hasHble TOKKU, TOK HYfIeBOro NpoBoaa.

5. OTKNOYMTL HYNEeBOW NPOBOA C NoMoLLblo TymGrepa Bas. MpoussecTtn nsamepexus

TeX Xe BEeNNYMH.
6. [laHHble 3amepoB B n.n.3, 4, 5 3aHecTn B Tabnuuy 1

Tabnuuya 1

Mopsgok 3amepa Ua Us Uc Uas Usc Uca la Is Ic lo
PaBHOMepHas Harpyska

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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SJIEKTPOTEXHUKA 1N SJIEKTPOHNKA ‘ C. 39/46

HepaBHoMmepHas
Harpyska
O6pbiB «O»

7. No gaHHbIM Tabnuubl BLIYUCINUTD:

a) ConpoTusneHue a3 npmémHuka Ra, Re, Rc

6) MoLHOCTL (hba3 npuemMHuka Pa, Ps, Pc

c) y6eauTbes, yto Un= /3 U,

Bb1800bI U ripedrnoxeHusi:

B pesynbtate npogenaHHon paboTbl BbiCKa3aTb CBOM COODpaXxeHus O ponuv

HyneBoro npoeoaa 1M BO3MOXHbIX NOCNeACTBUAX €ro 06pblBa.

CodepxaHue omyema:

1. HanmeHoBaHne nabopaTtopHon paboThl.

2. Uenb paboTbl

3. OT4yeT O BbLINOMHEHMU Ha Kaxdbli aTan pasgena «CogepxaHne M nNopsgok
BbIMNONHEHU paboTbi»

4. CnncoK ncnosib3yemMbiX MCTOYHUKOB.

5. BoiBOAObI 1 npegnoXxeHumA.

Bonipocbi 0r1si caMornposepKu:

1. YTo noHumaeTca nog TpexdasHon cuctemon S0C?

2. Kak caBuHyThl No hase HanpsikeHns B dpasax A, B, C?

3. Kakoe coeamHeHne a3 Ha3biBaeTCcs «3Be30n»?

4. [Ins kakux wenen cnyxart niMHerHble nposoaa? Hynesown nposoa?

5. Kakoe cooTHoLLeHne Mexay NMMHENHBbIMKU 1 ba3HbIMM TOKaMK, a Takke NIMHENHbIM
1 hasHbIM HanNps>keHneM Npu coeaMHEHNN «3BE340M» ?

6. YTo npounsongeT B 4aHHOM LienKn, ecnu Npu HepaBHOMEPHOKW Harpyake npoMsongeT
00pbIB HYNeBoro nposoga?

NabopatopHas pab6oTta Ne 14 UccnepoBaHue uenu TpexdasHOro Toka npum
coeguHeHun noTpedbuTenem «TpeyroibHUKOM»

Llenb pabomei:

e 3akpennieHve TeOpeTU4ecKMX 3HaHUhM no TemMam «TpexdasHble Lenu
NepeMeHHOro Tokay, «AnekTpuyeckne Nnpubopbl 1 U3MEPEHUNAY.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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e [lpnobpeTeHne HaBbIKOB 1 YMEHUI UCCeA0BaHNA pearnbHOM Lenu TpexdasHoro
nepemMeHHOro Toka nNpu CoeanHeHnn noTpebutenen «TpeyrorbHUKOMY, a Takke NPOBEPKU
COOTHOLUEHNA Mexay dasHbIMU U JIMHENHBIMU HANPSXKEHUSAMU U TOKaMW.

e [lpuBUTME NHTEPECA K M3DPAHHOW CreunanbHOCTMU.

UcxoOHble daHHbIe:

Mpunbopbl 1 o6opyaoBaHme:

1. AMnepmeTp 9514 A1, A2, As
2. AMnepmeTp 114311 As, As, As
3. BonbTmeTp 959 150-300A

4. JTamnbl HakanusaHus BK 40BT, 60BT, 220B
5. AamepuTernbHbI KOMMAEKT

QIeKTpuyeckasa cxema:

— O O RO
N
o e R )

o o
o

CodepxxaHue u rnopsidok 8bIrnorHeHuUs pabomsi:

1. Os3HakomMuTbCA C npubopamun M obopygoBaHMEM, 3anmMcaTb UX TEXHUYECKUe
AaHHblE.

2. CobpaTtb nccnenyemyro aneKkTpu4eckyto Lenb.

3. lMpn paBHOMepHOW Harpyske a3 namMepuTb pasHoe HanpsikeHune, dpasHble n
nHerHble TokW. [laHHble 3aMepoB 3aHecTu B Tabnuuy 1.

4. No gaHHbIM N3MEPEHUN BbIYUCIINTD:

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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a) conpoTmBneHne gas npuemHuka, Ras, Rec, Rca;

6) MOLIHOCTb NpMeMHuka n Bcen uenn, Pas, Psc, Pca, P;

5. BblknioyaTensMm n3amMeHuUTb COnpoTuBreHne ¢a3 (HepaBHOMEpPHas Harpyska) u
BbINOSTHUTL N3MepPEHUs N pacydeTbl N.n. 3 n 4.

6. OTknoYNTbL NPoBOA (NIMHEWHBbIN A — 0BpbIB NMHENHOrO NPOBOAA) U BbINOMHUTL
n3mepeHuna n.3.

MosicHeHus: locTpoeHne BEKTOPHbIX AnarpaMmm 060CHOBbLIBAETCA Ha TOM, YTO:

a) Uo 1 lo coBnagatoT no ¢ase, T.K. laMmbl — Harpy3ka akTUBHas;

6) Uas, Usc, Uca— caBuHYTbI MO (pase oTHOCUTENBLHO Apyr apyra Ha 120°

Una |[U'sc |U'ca|las Isc Ica IA IB Ic

Mo OK 3amepa
PAROK 3aMep B B |B |A |A |A |A |A [A

PaBHOMeEpHbIE Harpy3ku
HepaBHOMepHLIE Harpy3ku
OO6pbIB NMMHENHOro NpoBoaa
npw HepaBHOMEPHOM
Harpyske

Bb1800bI U ripedrnoxeHusi:
B pesynbtate npogenaHHon paboTbl BbiCkasaTb CBOM coobpaxeHus 00

0COBEHHOCTAX COEAUHEHUS KTPEYrONIbHUKOM» 1 06 aBapuUNHOM pexnume paboThl Lenw.

CodepxxaHue omyema:

1. HanmeHoBaHne nabopaTtopHon paboThl.

2. Uenb paboTbl

3. OT4yeT O BbINOMHEHUMM Ha KaxAabld aTan pasgena «CoaepxaHve M nopsgok
BbINOSTHEHUS paboTbI»

4. CnnCOK NCMNonb3yeMbIX NUCTOYHUKOB.

5. BbiBOAbI M NpeanoxeHus.

Bonpochbi 0risi caMorposepKu:

1. Kakoe coeanHeHne a3 HasblBaeTCsl « TPEYroSibHUKOM» ?

2. B kakoM COOTHOLWIEHUM a3Hble U JIMHEWHbIE TOKW, d)asHble U JIMHENHbIe
HaNPSHKEHWS MPU COeAMHEHUN K TPEYrONbHUKOM» ?

3. Kak caBuHyThI No hase HanpsxkeHna B pasax A, B, C?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4. Kakne aBapuiHble peXXMMbl BO3MOXHbI MPY COEAUHEHUMN «TPEYroribHUKOM»? B yem

nX CyTb?

Paspen 7 dnekrtpuyeckne MallUHbI
Tema 7.2 AneKkTpuyeckme MallMHbI NePEeMEHHOro ToKa
INNa6opaTtopHas pa6ota Ne 15 UccnegoBaHue aCMHXPOHHOIO ABUraTesns ¢
KOPOTKO3aMKHYTbIM POTOPOM

Llenb pabomoi:

e 3aKkpenneHne TeOpeTUYECKNX 3HaHMA MO TeMaM «ONEKTPUYECKME MaLUUHbI
NepeMeHHOro Toka» U «3nekTpoMarHeTu3my;

e [lpnobpeTeHne HaBbIKOB M YMEHWA WUCCNeaoBaHWUsl SNEKTPUYECKMX MaLlWH
NepemMeHHOro TokKa;

e [lpuBuTnE MHTEpPECa K N36paHHOM cneLmansHOCTH.

[Mpubopk! u o6opydosaHue:

1. AICTOYHMK Tpéxdpa3HOro nepemMeHHoro Toka HanpsibkeHnem 220 B, 50 My,

2. ACUHXPOHHbBIV TpEXdasHbIN ABUraTeNb C KOPOTKO3aMKHYTbIM poTopom Tuna AOJT-
011-4 - 1wr.

3. ONeKTpoOMarHUTHbIN TOPMO3 C MOMEHTOM Harpy3ku go 1200r - cm - 1wrT.

4. BatTmeTp ogHodasHbIn Ha 150 B, 1A - 1wrT.

5. BonbTmeTp ¢ npegenom nameHenust 150 B - 1wr.

6. AMNepMeTp 3NeKTPOMarHUTHbIN ¢ npeaenom namepenust 1A - 1wrT.

7. TaxomeTp Ha 2000 06/MUH......... 1WwT.

8. MpoBoaa coeaHUTENBbHBIE MHOTOXUIbHbIE CeYeHUeEM 2,5Mm - 20LWT.

lMopsidok ebinonHeHuUs pabomsi:
1. O3HakoMuUTbCsi C NabopaToOpHOW YCTaHOBKOW, ABUraternieM, U3mMepuTeribHbIMK

npnbopamun. 3anmcatb X TEXHUYECKUE OAHHbIE.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. CobpaTb aneKkTpuyeckyto cxemMy ans nccnenoBaHus TpéxgasHoro acMHXPOHHOIo
apuratenss € KOPOTKO3aMKHYTOM pOTOpPOM W MNpeacTaBUTb €€ AN MPOBEpKU
npenogasartento.

3. CHATb MEexXaHM4YEeCKyl0 XapaKTepPUCTUKY TPEX(A3HOro acMHXPOHHOro ABuUratens
NyTEM W3MEPEHUs MOMEHTa Harpyskum Ha Bany gsuratens . Ona Kaxgoro 3HayvyeHus

Harpy3km Ha Barlly 3anuncatb B Ta6r||/|u,y, NMoKa3aHUAa aMnepmMeTpa.

Ne M3amepeHune BENnYKH BbluncneHne Benn4nHbI
onbiTa M Ug, B lp, A Ps, BT n2 P2 BTt | P1=3Pg N % Cos @ S%
O06/MWH BT

4. CHATb NUTaHWe ¢ aBuraTtensd, NOMeHATb MecTaMmu ABa nobbix drasHbIX NpoBoaa,
noaxoasdiumne K gsuratesito ot ceTu. BknounTb nUTaHne n NpoKoHTPONMpoBaTb U3MEHEHNE
HanpaBfeHWs1 BpalleHns1 ABUraTens.

5. Mo gaHHbIM NyHKTa 3 BbIYUCIIUTD:

- MONEe3HY MOLWHOCTb Apuratens: P2

- N10ABOAMMYIO K ABUraTento MoLwHocTb: P1= 3Pg;

- KOahdMLUMEHT nonesHoro aencreusa asuratens: 1] = P2/ P1- 100;

- KO3(PPMLMEHT MOLLHOCTU: COS @

- ckonbxeHue: S = ((n1-n2) / n1) - 100;
rae n1=1500 o6/MuH. Pe3ynbTaThl BblYUCIIEHMI 3anucaTb B Tabnuuy.

6. Mo gaHHbIM Tabnuubl NOCTPOUTb MEXaHUYECKYID XapaKTepuCTUKy ABuratens
M=£(S).

7. Ha npaktuke npw nycke acMHXPOHHOro ABuraTensi Ans OrpaHuyYeHusi NyCcKOBbIX
TOKOB ero 06MOTKMN KpaTKOBPEMEHHO COEANHAIOT 3BE340WN. [lepeknitoyeHne ¢ TpeyronbHuKa
Ha 3Be3dy M 0obpaTHO OcyllecTBnAsSeTCA cneuuanbHbiM nepekntoydatenem. Kak 6bino

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OTMEYEHO, MYCKOBOM MOMEHT aCUHXPOHHOIO ABUraTensl HEBENWK, NO3TOMY MycK 0ObI4HO
Npou3BOASAT NpPU OTKMOYEHHOW Harpyske. lNoa OecTBMEM MYCKOBOTO MOMEHTa pPOTop
HauYMHaeT pacKpy4YMBaTbCSl, CKOSNbXEHNE YMEHbLLAETCS, BpaLlatoLmMii MOMEHT BO3pacTaer.
Ecnn no ycnoeusim akcnnyatauum OBuratenb OOSDKEH 3amnyckaTbCs MpU BKIHOYEHHOM
Harpyske, TO ero crieqyeT paccyuTbiBaTb Tak, YTOObI NYCKOBOW MOMEHT NpeBbiLlan MOMEHT

Harpy3kum npn HOMMHalrIbHOM peXXMe.

CodepxaHue omyema:

1. HanmeHoBaHne nabopaTtopHon paboThl.

2. Lenb paboTbl

3. OT4yeT O BbINOMHEHUU Ha KaxAabld atan pasgena «CoaepxaHve M Nopsgok
BbINOJSTHEHUSA paboTbI»

4. CnnCcoK NCMNonb3yemMbiX NCTOYHUKOB.

5. BbiBOAbI M NPeAnoXeHus.

Bonipocbl  0r1si caMornpoe8epKu U 3aKpernneHusi 3HaHuU:

1. Ha3oBWTe OCHOBHbIE YaCTU aCUHXPOHHOIO ABUraTens.

2. NMoyemy marHMTONPOBOA COBUPAIOT M3 OTAENbHbIX NIMCTOB ANIEKTPOTEXHNYECKON
ctanun?

3. Noyemy aBuraTenb Ha3blBaeTCsd aCUHXPOHHbBIM ABuUratenem?

4. Yem oTnnyaetca gsuratenb € @asHbiIM  poOTOPOM OT ABuratena c
KOPOTKO3aMKHYTbIM POTOPOM?

5. Kak oCcyulwleCTBuUTb pesepcnpoBsaHme B aCUHXPOHHOM asuratene?

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MPUNNOXEHWNE

MpaBuna TexHUKn 6e3onacHoOCTU
npu npoBeaeHUn nabopaTopHbIX padboTt

1. lMepea BbINONHEHMEM nabopaTopHbiX pPaboOT KypCaHT [OOIMKEH NPOWNTU
WHCTPYKTaX No TexHUKe 6e30nacHOCTW.

2. COopka aneKkTpUYeCcKNX CXem OOMKHA NMPOU3BOAMTBLCA NPOBOAAMU C UCNPABHON
N30nsLMen N OKOHLUEBATENAMMN.

3. BkrntoyeHne cobpaHHbIX cxeM B paboTy NpPoOu3BOAUTCSA TOMbKO MOCIe NPOBEPKU
nx npenogasaTtenem.

4. KacaTbCa pyKamy Krnemm, OTKPbITbIX TOKOBeOyLMX 4YacTen npubopoB U
obopynoBaHus 3anpeLaeTcs.

5. .Bce nepeknioyeHnss B aNeKTPUYECKNX cxemMax HeobxoomMmo npou3BoauTb Npu
OTKIHOYEHHOM HaNpsiKEHUMN.

6. Bo Bpemsi BbinonHeHus nabopaTtopHon paboTbl kaTeropuMyecku 3anpelyaeTcs
XoxaeHue no nabopatopuu.

7. KypcaHT, 3aMeTMBLUMIA HapyLleHne npaBuil TeXHUKU 6e30MacHOCTW, AOSMKEeH
HemeaneHHo coobwnTb 06 3TOM NpenogasaTento.

8. Heobxo0aMMO NMOMHWTbL, YTO HapYLUEHUS NPaBuUIT TEXHUKU ©e30MacHOCTU MOryT
NMPVBECTU K MOPAXKEHMNIO 3NTEKTPUYECKMM TOKOM.

9. Tllocne okoH4aHus paboTbl anekTpuyeckas cxema osmkHa BbiTb o6ecToyeHa, To
€CTb [OMMKHO ObITb OTKMYEHO nuTaHue, paboyee MecTo ybpaHO, OOMOMHUTENbHbIE

npubopbl 1 NpoBOAA CAaHbI.

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Cnucok nutepaTtypbl

1.ManbnepuH, M. B. OnekTpoTexHuka u 3neKTpoHuKa [ONEeKTPOHHLIN pecypc]
yyebHuk / M. B. ManbnepuH. - Mockea : POPYM ; Mockea : MUHOPA-M, 2022. - 480 on-line
: un. - (CpegHee npod. obpasoBaHue).

2.MapTbiHOBa, W. O. BnekTpoTexHuka : nabopaTtopHo-npakTndeckune padotol / U. O.
MapTbeiHOBa. - MockBa : KHOPyc, 2021. - on-line : on-line . - (CpeaHee npodh. o6pasoBaHue).

3.MapTtbiHOBa, . O. OnekTtpotexHuka : y4ebHuk / . O. MapTbiHOBa. - Mockea :
KHoPyc, 2021. - on-line : on-line . - (CpeaHee npod. obpasoBaHue).

4.Motanos, Jl. A OCHOBbl 3NEKTPOTEXHUKN [BNEKTPOHHbIN pecypc] : y4vebHoe

nocobue gns CMO / J1.A MNotanos. - CaHkT-MNeTepbypr: JlaHb, 2021. - 376 on-line
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