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1 BBEJIEHHUE

BaxHyio dacTh TeopeTHdeckoil u TNpo(ecCHOHANBHOM NPAKTUYECKOH MOJIrOTOBKHU
00y4aroIIMXCsl COCTABIISIIOT MPAKTUYECKUE U TaOOPATOPHBIE 3aHATHS.

CoctaB u cojiepkaHue MPAKTUYECKUX pabOT HampaBlieHbl HAa peaTu3aliio JeHCTBYIOIEro
®enepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEeIHEro MpodeccnoHalbHOTO
o0OpazoBaHusl.

Benymielt nuaakTudeckoil 1ENb0 MPAKTUYECKUX 3aHITUH sBIsSeTcs (POpMHUpPOBAHUE
NPAaKTUYECKUX YMEHHUH BBINOJHATh ONPEACICHHbIC JIEHCTBHS, ONEpalH, HEOOXOIMMBIC B
MOCIEAYIOEM B TPOGECCHOHATBHON AESITENEHOCTH.

Benymeld nuaakTuuecKon mebio Ja00paTOPHBIX 3aHATHUN SIBISETCS AKCHEPUMEHTAIHHOE
MOJATBEPXKJIEHUE M TPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX TIOJOXKEHHH  (3aKOHOB,
3aBUCUMOCTEN ).

B cooTtBercTBHM ¢ paboueit mporpammoit yueoHoi auctuiauabl OI1.07 «DnekTpoTexHuka
U DJIEKTPOHHUKA» IMPEIyCMOTPEHO IPOBEACHUE MPAKTHYECKHX W JabOopaTOpHbIX 3aHATHH. B
paMKax MPaKTUYECKUX M JTAOOPATOPHBIX 3aHATUN O0ydaromuecs MOTYT BBINONHSATH OJHY WU
HECKOJIbKO MPAaKTHYECKUX U JJA0OPATOPHBIX padoT.

B pe3ynbraTe OCBOCHHS TUCHUIUIMHBI O0YYAIOIIUIACS 00/10#CeH yMentb:

VY 1.4.04 cHUMaTh MOKa3aHHs M IOJIb30BATHCA AJIEKTPOU3MEPHUTENBHBIMUA MPHOOpaMHU |
IPUCTIOCOOICHUSMU;

VY 1.5.05 mpaBuibHO 3KCILTyaTUPOBATH 3JIEKTPOOOOPYIOBAHHE M MEXAHU3MBI IMepeaadn
JBIKEHUS TEXHOJIOTMYECKUX MAIIUH U alllapaToB;

VY 1.6.11 meronbl pacyeTa U U3MEPEHHSI OCHOBHBIX [TAPAMETPOB NEKTPUUECKUX LIEHEH;
V¥ 1.6.13 npousBoAUTH pacyeThl IPOCTHIX JIEKTPUUECKUX LIETIEH;
VY 1.6.15 paccunThIBaTh MapaMeTphl Pa3InYHBIX AIEKTPUIESCKUX IICTICH U CXeM;

Y001.01 pacno3HaBaTh 3agayy uW/wiM npobieMy B NPO(PECcCHOHATBHOM W/MIH
COLIMAIEHOM KOHTEKCTE;

VY0 01.02  ananu3upoBaTh 3ajady, BBIOMpPAaTh U MCIOJIb30BaTh YMECTHbIE LH(POBBIE
CpenCTBa, PUIOKEHHS M PECYPCHI LISl TOCTAHOBKU M PEIICHHUS 331a49n\[TPOOIICMBL;

Y001.03  pa3gensTh KOMIUIEKCHBIC 3aJaud Ha TOJ33a/1aud; OTCJICKHBATh IMPOIECC
MCIIOJTHEHUS 3a71a4, C TOMOIIBI0 U(POBBIX HHCTPYMEHTOB;

Y001.04  BbIABAATH M 3PPEKTUBHO MCKaTh WH(OPMAIHIO, HEOOXOIUMYIO JJIsl PELICHUS
3a/1a4¥ U/UIU IpoOJIEMBL;

Y0 01.05  cocTaBiIgTh IUIaH JCHCTBHIA;
Y001.06  ompenenuTh HEOOXOAUMBIE PECYPCHI;

Y0 01.08  BiameTs akTyadbHBIMH METOJAAMH PaboOThl B MPOPECCHOHATHHON M CMEKHBIX
chepax;

Y0 01.09  paborarh B UBMEHSIOMINXCS YCIOBUSAX, B TOM YHCIIE B CTPECCOBBIX;
¥Y002.01  ompenensaTs 3aa4M Ui IOUMCKa HH(pOpMaIumy;

¥002.02 wuckarb nHpopManMi0O B ceTH VHTEpHET, ¢ UCHOJIb30BAHUEM (QHUIBTPOB H
KITFOUEBBIX CJIOB;

¥002.03  mmaHHpOBaTh MPOIECC MTOMCKA;

¥002.04 npuMeHATH  OPOrpaMMHBIE  pEIIEHUs A CTPYKTYpUPOBaHHA U
CUCTeMaTH3aly HHpopMaLny;



¥002.06 oueHHMBaTh MPAKTUYECKYIO 3HAYMMOCTH PE3YJbTATOB IOMCKA C IOMOILBIO
IU(PPOBBIX HHCTPYMEHTOB;

Y002.07  odopMasaTh pe3ysbTaThl MOMCKA C TOMOIIBIO ITU(POBBIX HHCTPYMEHTOB;

Yo 02.09 npumeHsaTh cpeactBa HMH(POPMAIMOHHBIX TEXHOJIOTHMH JUJII  PEIICHUS
po(hecCHOHANBHBIX 3a7a4;

Yo 03.03raxoauTh HHGOPMAIIHIO B IIEIAX CAaMOOOpPa30BaHUs U 00YUCHUS TTPH IIOMOIITH
U (POBBIX HHCTPYMEHTOB;

Y0 03.07 MIPUMEHSATh UCCIICIOBATEILCKUE TPUEMBI i HABBIKH, YTOOBI OBITH B Kypce
MOCJICTHUX OTPACIIEBBIX PEIICHUI;

Y003.08  caMOCTOATEIBHO OMPENENATh MPOOEbl B CBOMX 3HAHUAX M KOMIIETCHLHUAX C
UCIIOJIb30BaHNEM MHCTPYMEHTOB CAMOOIICHKH U IIU(PPOBBIX OLIEHOYHBIX CPEJICTB;

Y007.03  ucnonb30BaTh IHEProcOEpEramInmue U pecypcocOeperarmue TeXHOJIOTHH B
PO ECCUOHATILHOMN JIEATSILHOCTH T10 CIICIIUATLHOCTH,

Y009.07 uutaTh, NOHMMATh M HAXOAUTh HEOOXOOMMBIE TEXHHYECKHE JIaHHBIE H
WHCTPYKIIUU B PYKOBOJICTBAX B JIFOOOM JTIOCTYITHOM (hopmare;

ConepxaHue TPaKTUYECKUX U J1aOOpaTOPHBIX 3aHATUH OPHUEHTHPOBAHO HA IOATOTOBKY
00y4aroIMXCs K OCBOCHHIO MPO(ECCHOHATBHOTO MOIY/IS IPOrPaMMBbl MOATOTOBKH CIELUATINCTOB
CPEJIHETr0 3BEHA I10 CIIELUATIBHOCTH U OBJIA/ICHUIO HPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

[1K 1.4. Opranu3oBbIBaTh U BBIIOJHATh TEXHUYECKOE TUATHOCTUPOBAHUE TUAPABINYECKUX U
ITHEBMaTUYECKUX YCTPONCTB U CUCTEM

I1IK 1.5. Opranu3oBbIBaTh U BBINOJHATh TEXHUYECKOE OOCIYXKHBAaHHE I'MIIPABIUYECKUX U
ITHEBMATUYECKUX YCTPOUCTB U CUCTEM

IIK 1.6. OpraHu3oBbIBaTh W BBIIOJHATH PEMOHT THAPABIMYECKUX U IHEBMaTHYECKHX
CUCTEM

A Takxe (HOpMUPOBAHUIO OOIIUX KOMITETEHIIHA:

OK 01 Bri6upats ciocoObl perienus 3a1a4 npopecCuoHANbHON AeSITeTbHOCTH TPUMEHUTETHHO
K Pa3JInYHBIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpeMEHHBIE CPEJICTBA MIOUCKA, aHAIHM3a U UHTEPIpEeTaly HH(opManuu
1 nHO)OPMAIMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 33724 PO ECCHOHAIBHOM IeATeTbHOCTH.
OK 03 [1nanupoBaTh U pearTn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATHFHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATETBCKYIO IEATETLHOCTE B TpodecCHOoHaAIbHON cdepe, HCTIOb30BaTh
3HaHUS 110 PUHAHCOBOI IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 07 CozeiicTBOBaTh COXpaHEHHUIO OKPY’KAIOIIEH Cpefibl, pecypcocOepeKeHNI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KITUMaTa, MPUHIIUITB O€PEeKITUBOTO MPOU3BOACTBA, Y3PHEKTUBHO
JIECTBOBATh B UYPE3BBIYANHBIX CUTYAIHSIX.

OK 09 INonb3oBatbes npodeccnoHanbHOM TOKyMEeHTaluel Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

BrimiotHEHNE  CTy/IeHTaMH TIPAKTHYECKUX U JIA0OPATOPHBIX paboT To  y4eOHOM
qucuuruHe OI1.07 «DnekTpoTeXHHUKa U 3JIEKTPOHUKA HAIMIPaBJIEHO HA:

- 0606H_ICHI/IC, CUCTEMATH3allUIO, er'Iy@HCHPIC, 3aKpCIUICHUEC, PAa3sBUTUC W ACTAJIM3ALUIO
IMOJIYYCHHBIX TCOPCTUUCCKHUX 3HAHUI 110 KOHKPETHBIM TEMaM yqe6H0171 JUCIMITIINHBI,

- (I)OpMI/IpOBaHI/IC YMGHI/Iﬁ NPUMCHATH IOJYUCHHBIC 3HAHHA HA IMPAKTHUKE, pCaIM3alluro
CAUHCTBA HHTCHHCKTyaHBHOﬁ n HpaKTHLIeCKOﬁ JACATCIIBHOCTH,



- (QopmupoBaHHME U pa3BUTHEC YMEHUWI: HaOmIOAaTh, CpPaBHUBaTh, COIMOCTABIATH,
AQHAJM3UPOBATh, JIENIaTh BBIBOJBI W OOOOIICHHWS, CAaMOCTOSTENIFHO BECTH HCCICAOBAHMS,
MOJIb30BaThCSl PA3IMYHBIMUA TIPUEMaMu H3MEPEHUU, oQopMIIATh pe3yiabTaThl B BUIC TAOJIHIL,
cxeMm, rpaduKoB;

- pPa3BUTHE MHTEJJICKTYQJIbHBIX YMEHMH Yy OyIylMX CHEHHUAIMCTOB: aHAINTHYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPAOOTKY NPH PEIICHUH TOCTABICHHBIX 3a/1a4 MPO(EeCCHOHATBFHO 3HAYMMBIX KayecTB,
TaKUX KaK CaMOCTOSTEIIBHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAs MHULMATUBA.

[TpakTrueckue 1 1a00paTOpHBIE 3aHATHS TIPOBOSATCS MOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOpast
o0ecreunBaeT HAJTMUKME 3HAHUH, HEOOXOAMMBIX JJIsI €€ BBIIOJTHEHUS.



2METOIUYECKHUE YKA3AHUSA

Tema 1.3. DiieKTpUYecKHe Henu MOCTOAHHOI0 TOKA
IIpakTuyeckoe 3ansiTue Ne 1
Pacuer 3/1eKTPUYECKUX 1leTel MOCTOSTHHOTO TOKA
Lesb padoThI: HAYYUTHCS IPOU3BOAMUTE PACUET ICKTPUUCCKUX IICTICH
Boinosinus padorty, Bl Oynere:
YMETh:

VY 1.6.13 npou3BOAUTH paCUEThl MPOCTHIX JICKTPUUECKUX LIETIEH;
VY 1.6.15 paccuuThIBaTh MapaMeTphbl Pa3IMUHBIX JICKTPUUCCKUX 1NN U CXEM;

MarepuanbHoe o0ecrieyeHnne:
KapTouku nHANBUAYAIBHOTO 3aJJaHHs], METOIUYECKUE YKA3aHH
3aganue:

1 Ilens MOCTOSTHHOTO TOKA CO CMEIIAHHBIM COSIMHEHUEM COCTOMT M3 YETBHIPEX PE3UCTOPOB.
B 3aBucumoctu OT BapuaHTa 3aJaHbl: cXeéMa Lenu (110 HOMEpPY PHUCYHKa, IpuilokeHue 1),
conpoTuBiieHus pe3uctopoB Ri, Ry ,R3 R4, Hanpsokerue U, Tok | miam MmomHocTs P Beeit nenw.

OnpenenuTh: 1) IKBUBAICHTHOE COMPOTUBIICHUE HEMHU Ry, 2)
TOKH, TIPOXOJISIINE yepe3 Kk bl pe3uctop li, I, I3, Iy

Pemenune 3amaun npoBepUTh, IIPUMEHUB IIEPBBIA 3aKOH
Kupxroda. Jlanablie 1y cBoero BapuaHTa B3sTh U3 Tabmuib! 1.1.

Tabnuna 1.1 BapuanTs! 3aganuit

Homep Homep | Ry, R, Rs, R4, U, I, P,

BapuaHTa | pucyHka | Om ,OmM | Om Om
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Bt
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120Bt
10 10 4 2 20 ) U=40B
11 11 16 40 10 8 4A




12 12 4 6 2 24 90BT
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200Bt
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B

HOpﬂI[OK BbIITOJTHCHU A paﬁoTbI .

Pemenne I[&HHOﬁ 3aJadu Tp€6y€T 3HaHHUA OCHOBHBIX 3aKOHOB ITOCTOSIHHOI'O TOKa,
IMPONU3BOJHBIX q)OpMYJ'I OTHUX 3aKOHOB N YMCHUA UX MPUMCHATH AJI pacucTa 3JICKTPHUICCKUX
ueneﬁ CO CMCHIAHHBIM COCANHCHUCM PE3UCTOPOB.

Ilepen pemenreM 3ajaun CBOEro BapuaHTa PEKOMEHIYETCS €ILE pa3 03HAKOMHUTBCS C
pelieHreM npuMepa

MeTtoauky U Mocie10BaTenbHOCTb JEHCTBUI IPU
pEeLIeHnH 3a/1a4 CO CMELIAaHHBIM COEIMHEHUEM
PE3UCTOPOB PACCMOTPHUM B 00IIIEM BUE HA KOHKPETHOM
MpUMepeE.

1. BeimuceiBaeM yciioBue 3a1auu (conepaHue
YCIIOBUH 337124 BHIMHCHIBATH IPUMEHUTEIIBHO K CBOEMY
BApHUAHTY).

Puc., 1

VYcnosue 3agaun. Llens NOCTOSHHOTO TOKa CO
CMEIIIaHHBIM COSTMTHEHUEM COCTOUT M3 YEThIPEX Pe3UCTOpoM. 3aaHbl cxema nenu (puc. 1),
3HAYEHUS COMPOTUBIICHUN PE3UCTOPOB:

R1 =30 Om, R, = 20 Om, R3 =3 Om, Rg= 5 Om, momiHocTh et P = 320 Bm.

Onpenenuts: 1) I3KBUBAICHTHOE COMPOTUBIIEHUE 11NN R, 2) TOKH, IPOXOISIINE
yepes Kaxkplii pe3uctop. Pemienue 3agaun npoBepuTh, IPUMEHUB NEepBBIN 3akoH Kupxroda.



BrimuceiBaeM 13 yCI0BUH TO, YTO JIAHO M HYXKHO OIPEJICIUTh B BUJE OYKBEHHBIX
0003HaYEHNN 1 YUCIIOBBIX 3HAYECHUIA.

[TpoaymaeM 1utan (OPSAOK) pelIeHus, To0upasi Mpyu HE0OXOJUMOCTH CIIPABOYHBIN
MaTepuai. B Hamem ciydae npruHUMaeM Takou MOpsIOK PeleHus:

1) HAXOJIMM SKBHUBAJICHTHOE COMPOTHBIICHHUE IIETTH
R,« = R12 + R34, 20e R12 = Ry Ro/(R1 + Ry) — napannenvnoe coeounenue,

R34= R3 + R4y — nocnedosamenvroe coeounenue;

2) o6o3Haunm TOkH li,lo,13,14 HA (puc. 1) crpenkamu U ompenenuM MX 3HAUYCHUS U3
(GbopMysIBI MOIIHOCTH:

2 l— 1 —
P=1"R,c— | = |P/R, ; l2=14=1,rak kaKk npH N0CIE€A0BATENEHOM COCANHEHUN OHU

OJIHU U TE XK€, a L= U12/R1; I,= Ulz/Rz, 20e Ui, =1R1»

4, Beinonssiem pemienue, He 3a0bIBasi HyMEpPOBaTh U KPATKO ONUCHIBATH JAEHCTBHSL.
VIMeHHO Tak pellieHbl BCE TUIIOBbIE IPUMEPHI TOCOOUSI.

OTCYTCTBI/IG MMMCHbMCHHBIX ITOSICHCHUM I[GI\/JICTBI/II\/JI IMPUBOJUT K HCIIOJITHOMY IMTOHUMAHHWIO
peUICHUA 3a/ia4, 6BICTpO 3a0bIBaeTCs.

5. BeinosHsieM poBepKy perieH st CISAYONIMMHI CIIOCO0aMU: a) IOTHYHOCTh
MOJIYYCHHUS TAKOTO pe3yJibTaTa; 0) MpoBepKa pe3yIbTaToOB ¢ IPUMEHEHHEM TIEPBOTO U BTOPOTO
3akoHa Kupxroda.

OOBACHUM HEKOTOPBIE CITOCOOBI TPOBEPKU PE3YIBTATOB PEIICHUSI.
[Tpumenenue nepsoro 3akona Kupxroda.

dopMyIMpOBKA 3aKOHA: alredpandeckas CyMMa TOKOB B Y3JI0BOM TOUKE paBHA HYIIIO.
MaremaTtnueckas 3anuch Juist y3i1a O CXeMbl e PUCYHOK 1:

h+b=lwwuli+1,-1=0
[Tpumenenue Broporo 3akoHa Kupxroda.

DopMyIMpoBKa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYPE JIEKTPUIECKON LETH
anredpanyeckas cymma J/1C Y E paBHa anredbpandeckoil cymme najeHuil Hanpsokenuit ) 'R Ha
OTJENIBHBIX COMPOTUBJICHUAX ITOrO KOHTYpA.

B 3amkHyTOM KOHTYpE (puc. 1) npunoxxennoe Hanpspkenue U (ananornyno 3(C npu
BHYTPEHHEM COIPOTUBICHUH UCTOUYHUKA TOKA, PABHOM HYJIIO) U Na/ICHUS HaNPsHKEHUS

U12: I Rl; U3= |~R3u U4: |'R4

O06x0/51 KOHTYp IO HaIPABJIEHUIO TOKA (B JAaHHOM CJIy4ae 10 4aCOBOW CTPEJIKE), COCTaBUM
ypaBHEHHE 110 BTopoMy 3akoHy Kupxroda:

U=U+Us+ U,y

[Toacuer 6amanca momHocTH. OOIIast MOIIHOCTH IETH paBHA CyMME MOIITHOCTEHN Ha
OT/IENIbHBIX PE3UCTOpaX.

Jnst cxemsl nienu (puc. 1) P = P+ P, + P3 + Pyl Tak Kak P = 12R wm

P=U?%R, mo P=1?Ry+ IRy + I%3Rs + 1%R, unu



P= U212/R1 + U21 2/Ry + U23/R3 + U24/R4.

Ecnu npoBepKy peleHus NpoBOAUTH IIyTEM CPaBHEHHUsI pE3YyJIbTaTOB PEILECHUS IPYyTUMHU
2
croco0amH, TO B IaHHOM CJIy4ae BMECTO ONpesieieHus Toka u3  ¢opmynsl P = 1“Rok
MOXKHO OBbUIO HAWTH HaIpsKEHHE

U=PR, usP =U%R,.

a 3areM | = U/R,, mo popmyie 3akona Oma.

[Tpumep 1. Ha pucynke 2 n3o0pakeHa 3JIeKTpUIeCcKast eI CO CMEIIAHHBIM COSTUHCHHEM
pe3ucTopoB. M3BeCTHBI 3HAUYCHUS COMPOTUBIICHUN pe3ucTopoB Ry = 3 Om, Ry= 10 Om, R3 = 15
Om, Rqg = I Om, nanpsokeanie U = 110 B u Bpems pabotsl nienu t= /0 y. Onpeaenutb TOKH,

MPOXOJAIINE Yepe3 KK bIid pe3uctop lp,l2,13,14, 0bmryro

Ry A
J : Ri R
. — —0
I=1, —_— .
+ @ 1=1 1=11A
+

—[ﬁu e Bim +8 ol

=1, B U
e Ry ‘=0 o=
& + - Pemenue. 1. O003HaunM

Puc. 2 Puc. 3 Puc. 4 CTpEJIIKaMU TOKH,

HPOXOJISIIHE YePe3 KaXk bl PE3UCTOP C YUETOM MX HampasieHus (CM. puc. 2).

2. Onpez[eJmM 06IJ_IC€ 9KBUBAJICHTHOC COIIPOTUBJICHUEC LICIIK, MCTO ITIOACUCTAa KOTOPOI'O IJIA
Oernu CO CMCHIAHHBIM COCAUHCHUEM PE3UCTOPOB CBOAUTCH K ITOCJICAOBATCIIBHOMY YIIPOIICHUTO

CXCMBbI.

Conporusnenus R, u Rz coennuensl napauiensHo. Haiiem o61iiee conpoTUBiIeHUE TIPH
takoM coequHeHnn: 1/Ry3=1/R,+1/R3. mpuBoas K 00IIeMy 3HaAMEHATEJIIO, MOJIyduM Ry 3=
RoR3/(Ry+R3)=10-15/(10+15)=150/25=6 Om

Teneps pe3uctopsl Rys,R1,R4 coeuHens! mocneoBarenbHo, UX 0011ee CONPOTUBICHUE
Roxs=R1+R23+R4=4+6 = 10 Om.

370 00111ee CONPOTHUBIIEHUE, BKIIOUEHHOE B 1I€TIh BMECTO YETHIPEX COMPOTUBICHUN CXEMBbI
pHC. 2, IpU TaKOM K€ 3HAUEHUU HAIPsDKEHUS HE U3MEHUT Toka B 1ienu. [loaTomy 310
COIPOTHBIICHHUE Yallle Ha3bIBAETCS OOIIMM SKBUBAJIECHTHBIM COIPOTUBICHUEM LENH WU IPOCTO

HKBHUBAJIEHTHBIM (puc. 4)
3. Mo 3axony OMma AJ1s1 BHEIIHETO y4acTKa IIEMH ONPEIeSTUM TOK
1= U/IR,x=110/10=11 A.
4. Haitnem Toku, npoxoasime 4yepe3 BCe pe3ucTOphl.
Yepes pesuctop Ry mpoxoaut Tok I3 =I.
Yepes pesuctop R4 mpoxoaut Tok l4 =1.

Jlyist onpeiesieHust TOKOB, POXOAIIMX Yepe3 pe3ucTopbl Ry u Rs, Hy)KHO HaiiTH
HAIIPsSPKCHUEC Ha MTapaJlJICIbBHOM YUACTKC U23.9T0 HAIMpPsPKCHUEC MOKHO OIIPCACIINTD ABYMSA
cnocobamu: Us=1IRy3 =116 =66 Bumn U,3=U-IR;- IR, ==U - | (R1+R4) =110 -11(3+
1)=66 B.



ITo 3akony Oma Juts mapajieibHOro yyacTka renu HaigeM l,= Uys /Ry = =66/10 = 6,6 A;

I3 =Uy3/R3 =66/15 = 4,4 A unn, npumMensis iepBbiid 3akoH Kupxroda, momyuum lz= 1 - 1, =11-
6.6 =44A.
5. Haiinem o011yro MOIITHOCTD IICTIH:

I=Ul=110-11=1210Bm = 1,21 kBm.

6.

Onpenenum pacxoj SHEPruu:

W=P-t=12110 = 12,1 kBm-" u.

7.

BbimonHuM npoBepKy pelleHHs 3aJaud OINMCAHHBIMU paHee CIocodami: a)

IIPOBEPUM OajaHc MOITHOCTH

P =P+ P, + P3+P, = I>|R; + I%R 1+ I%R; + I%R; = 112 - 3+ 6,6%-10+ 4,4%- 15+ 11%-1
=363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bmy;

0) JUTSL y3JIOBOM TOUKH A cXeMbl (pUC. 2) IpUMEHHUM NepBhIi 3akoH Kupxroda: | =
I, +13=11=6,6 +4,4;

114A=11A4;

B) COCTaBMM YpaBHEHHE MO BTOpoMy 3akoHy Kupxroda, ob6xoms

KOHTYp LCIIA I10 4acoBOM CTpPCIIKC,

U=U;+Uy3 +Us=IR1+IRy3 +1R4 7110=11- 3+ 11-6+11-1110B=110B.

Bce criocoOb!1 mpoBepky MOATBEPKIAAOT MPABMIILHOCTD PEIICHIS 3a/1a4H.

Xoa pa0doThi:

1. Pemenue 3a7a4n 0 MHAUBUIYATBHOMY 33JIaHUIO.

(I)opMa npeacraBjaeHus pedyjabTaTa: CBOCBPEMCHHO U MPAaBHUJIbHO BLIITOJIHEHHBIC

pacu€rsl .

Kpurepun onenkn:

—  «OTIN4HO» - TEOPETUUECKOE U NMPAKTUYECKOE COJIEP’KaHUE TEMbI OCBOEHO
MIOJIHOCTBIO, 03 MpoOeoB, yMeHUs COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOI
y4ueOHbI€ 3aJJaHNs BBINOJIHEHbI, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO BBICOKO.

—  «Xopouio» - TEOPETUYECKOE U MPAKTHUECKOE COAECPKAHUE TEMbI OCBOEHO
MOJTHOCTBIO, 0€3 Mpo0eIoB, HEKOTOPbIE YMEHUs C(OPMHUPOBAHBI HEJOCTATOUYHO, BCE
MPEyCMOTPEHHBIE TeMOW yueOHbIE 3a/1aHUs BBIITOJTHEHBI, HEKOTOPBIC BUIBI 3aaHUI
BBINOJIHEHBI C OIINOKaMH.

—  «YI0BIIETBOPUTEIBHO» - TEOPETUUYECKOE U IMPAKTUUYECKOE COJAepKaHHE
TEMbl OCBOEHO YaCTUYHO, HO MpOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOO0XO/AMMBIE yMEeHHMs pabOoThl € OCBOGHHBIM MAaTepHajJoM B OCHOBHOM
cOpMUPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOW Y4eOHBIX 3aJaHH
BBINOJIHEHO, HEKOTOPBIE M3 BHIIIOJHEHHBIX 33aHUI co/iepKaT OMINUOKY.

— «HeynoBneTBOpUTENbHO» - TEOPETUUECKOE U MPAKTHUECKOE CO/AEpIKaHHE
TEMBl HE OCBOCHO, HEOOXOIMMBIE YMEHHsS HE C(HOPMHPOBAHBI, BEHITIOJTHEHHBIC
yueOHbI€ 3aJJaHUs CoJepKaT rpyOblie OUTHOKH.



Tema 1.4.
JJIeKTPpHYeCKHe ey IepeMEeHHOI0 TOKA
IIpakTHyeckoe 3ansATHE 2.
Pacuer Hepa3BeTBJIEHHOII LeNH MMEPEMEHHOI0 TOKA
Boinosainus pa6ory, Bel Oynere:
YMETh:

VY 1.6.13 npou3BOAUTH paCUEThl MPOCTHIX JICKTPUUECKUX LIETIEH;
V¥ 1.6.15 paccunThiBaTh MapaMeTPhl pa3aIMuHbIX WIEKTPUUECKUX LIENEH U CXEM;

MarepuanbHoe o0ecrieyeHue:
METOJIMYECKUE YKa3aHUsI, UHIUBUAYAIbHBIE KAPTOUKH 3aJaHHIA
3aganue:

Jlis 1ieny IepeMeHHOro TOKa, CoJepKallel pa3InyHbIe JIeMEHTHI (PE3UCTOPHI,
UHIYKTUBHOCTH, EMKOCTH ), BKJIFOUEHHBIE MOCJIE0BATENLHO, ONIPEISIIUTh ITOJIHOE
COIIPOTHUBIIEHUE, MOLITHOCTH (aKTUBHYIO, PEAKTUBHYIO, ITOJIHYIO0) U IIOCTPOUTH BEKTOPHYIO
auarpammy.

Ilopsinok BbINOJIHEHHUS PadOThHI:

MeroauKy 1 IOC/IeI0BATENIBHOCTD AEHCTBUM MO PELISHUI0 TAKOTO TUIIA 3a[a4 PacCMOTPUM
Ha KOHKPETHOM IIpUMEpE.

AKTHBHOE COTIPOTUBIIEHUE KaTyKu R, = 6 Om, UHTYKTUBHOE

XL = 10 Om. IlocnenoBarenbHO C KaTYIIKOW BKIFOYEHO aKTUBHOE corpoTuBiieHne R = 2 Ou
U KOHJIeHcaTop compoTuBieHueM X; = 4 Om (puc.l a). K nenu npunoxkeno Hanpspbkenune U =
50B (neiictBytomee 3HadeHnue). OmpenenuTh: |) MoaHOE COMpPOTHBIICHUE IIENU; 2) TOK; 3)
KO3(QQHUIMEHT MOIIHOCTH; 4) aKTUBHYIO, PEAKTUBHYIO M MOJIHYIO MOIIHOCTH; 5) HamlpshKeHUs Ha
KaXXJIOM COTpoTHBIIeHHH. HauepTuTh B MaciiTade, BEKTOPHYIO AUAarpaMMy IIeTIH.

Pemenue. 1. OnpenensieM MoJHOE COMPOTUBIICHUE TETIN:

Z = J(Re +R)? +(x_ —Xc)? =/(6+2)? + (10—4)? =100

2. OmnipenienseM TOK:

=Y 100404
zZ 10

3. OnpenensieM KO3 PUIMEHT MOIITHOCTH LETIH:

X, — Xg =10—4=
z 10

singp = 0,6

no Tabmuiam bpanuca Haxomum ¢ =36°50'. Yron capura a3 ¢ HaXOJUM MO CHHYCY BO

n30ekaHue MoTepy 3HaKa yriia (KOCUHYC SIBJISIETCS] YeTHOM (PyHKIMEH ).



4. OnpenensieM aKTUBHYIO MOLTHOCTb LIEMH:
P=1?.(R: +R)=5%-(6+2)=200A

5. OnpenensieM peakTUBHYIO MOLTHOCTbH IIEIH:
Q=1%-(X_+X.)=5-(10-4)=150a33

6. OnpenaesnsieM MOJIHYIO MOIIHOCTh IENU

S=,/P? +Q? =~/200° +150> =250 A- A

g, X,
| -—
ul I I
LSQ R

a)
M 20 30 40 30 468
Y, — L " 1
I 2 JF & JA

Pac. 3
PI/ICYHOK 1.Cxema LHCIIK U BECKTOPHAA JUarpaMmMa

7. OnpenensieM najicHus] HAPsDKEHUS Ha CONPOTUBJICHUSX LICTIH:
Ug=1-R: =5-6=30A U.,=1-R=5-2=10A

U =1-X_ =510=50A U, =1-X, =5-4=20A

[ToctpoeHre BEKTOPHOM JuMarpaMMbl HadyWHAeM C BbIOOpa MaciuTaba sl TOKa H
HanpsDKeHUs. 3agaeMcs MaciiTaboM 1o Toky: B leM — 1A 1 MmacimraboM no HanpsbKeHHo: B 1eM
— 10 B. IloctpoeHue BeKTOpHOH auarpaMMsbl (puc.50) HauMHAeM C BEKTOpa TOKa, KOTOPBIH
OTKJIaJIbIBAEM IO TOPU3OHTAIM B MacITade

54
1A4/cm

aKTUBHBIX conpoTuBieHusX Ur, 1 Ug.

= 5cm . Boons BCEKTOpPA TOKAa OTKJIAAbIBAEM BCKTOPbI najgeHu HAIIpsDKCHUA Ha

N3 xoHna BCKTOpa UR OTKJIaAbIBACM B CTOPOHY OIICPCIKCHUA BECKTOpPA TOKA Ha 90° BCKTOPp

. 50B
najeHust HanpsbkeHus U Ha MHAYKTUBHOM CONIPOTHUBIIEHUH JUIMHOM B—/ =5 cm. U3 xoHna
cm

BekTopa U OTKJIanbiBaeM B CTOPOHY OTCTaBaHMsI OT BeKTopa Toka Ha 90° BEKTOp majeHUs

. 20B
HAIPsSPKCHUA Ha KOHACHCATOPC UC JJIMHOU B—/ =2cm. FCOMCTpI/I‘{CCKaH CyMMa BCKTOPOB
(&7}

Urk,Ur,UL 11 Uc paBHa moaHOMY HamnpsbkeHuto U, MpUII0KeHHOMY K IEIH.
dopmMa npeacTaBIeHus pe3yJbTar:
CBOEBPEMEHHO U MMPABUIIHHO BHIMIOJIHEHHBIE PACYETHI

Kpurepun ouenku:
—  «OTINYHO» - TEOPETUUECKOE U MIPAKTUYECKOE COJIEP’KaHNUE TEMBI OCBOEHO
MOJTHOCTBIO, O€3 MpoOesoB, yMeHHUs COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TeMOM
yueOHbI€ 3aJIJaHUS BHIMOJIHEHbI, KAYECTBO MX BBIMOJIHEHHS OLIEHEHO BBICOKO.



—  «XOpomIo» - TEOPETUYECKOE U MPAKTUIECKOE COJEPKAHUE TEMbl OCBOCHO
MOJTHOCTHIO, 0€3 MpOoOeIoB, HEKOTOPhIE YMEHUsI C(POPMUPOBAHBI HETOCTATOUYHO, BCE
MIPEyCMOTPEHHBIE TeMOW yueOHbIe 3a/1aHUs BBIITOJHEHBI, HEKOTOPBIC BUIBI 3aaHUI
BBITIOJTHEHBI C OLTHOKaMH.

—  «YIOBIIETBOPUTEIHHO» - TEOPETHUECKOE U MPAKTUYECKOE COJCpKAHUE
TEMBl OCBOCHO YaCTUYHO, HO MpOoOeTsl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HeoOXoIuMbIe yMEHHs paboThl C OCBOCHHBIM MaTepuaJioM B OCHOBHOM
cOpMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOW Y4eOHBIX 3a/aHUil
BBITIOJTHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3a/IaHUi COJepKaT OIIHOKH.

—  «HeynoBIeTBOPUTEIBHOY» - TEOPETHUECKOE U MPAKTUYECKOE COJACPKAHUE
TEMBl HE OCBOEHO, HEOOXOAMMBIE YMEHHUsI HEe C(OPMUPOBAHBI, BBHITOJIHECHHBIE
y4eOHBIC 3aJIaHUsI COJEPIKAT IPYOBIC OITHOKH.

Tema 1.5. Tpexdasubie nenu

IpakTHyeckoe 3ansTue Ne3.

Pacuér ssiekTpryecknx nemnei npu coelMHEHNH 00MOTOK «3Be310i»

I_[e.m, paﬁoTbI:“ OIIPEACICHUEC TOKOB U MOILIIHOCTEM IS LIeIH TpeX(i)a3HOl"O MNEPEMCHHOI'O
TOKa IpHu COCAUMHCHUN TPUCMHHUKOB ((3B€3I[Oﬁ>),

YMETh!

Brinosinus padory, Bel Oynere:

V¥ 1.6.13 npou3BoANUTE pacyeThl MPOCTHIX IJIEKTPUUECKUX LIETICH;
V 1.6.15 paccunThIBaTh MapaMeTphl Pa3IMUHBIX AEKTPUIECKUX IICTICH U CXeM;

MaTtepuajbHoe o0ecniedeHue:

I/IHI[I/IBI/II[yaJ'IBHLIC 3aaHus, MCTOJAUYCCKHUEC YKA3aHUS

3ananue :

B tpéxdaznyro yeThIpEXIPOBOJHYIO CETh C JIMHEHHBIM HANPSHKEHNEM BKIIIOUEHBI 3BE310M1
pasHbIe 110 XapakTepy conpoTuBieHus. OnpeaeauTb TOKU U MOIIHOCTHU B (a3ax.

HOpﬂ)IOK BbIITOJTHCHHU A paﬁoTu:

Jna pemieHusl 3a7add HY)KHO 3HaTh IporpaMMHBIE MaTepuan Tembl «TpexdaszHbie
AIIEKTPUYECKHUE IEN», OTUETIIMBO MPEACTABIATh COOTHOLIEHUS MEXYy (Pa3HBIMU U JTUHEHHBIMU
3HAUEHUSMU TOKOB U HANPSDKEHUHN MPHU COCIUHEHMM TOTpeOUTENIeH AIIEKTPUUYECKOW SHEPruu
3BE3/I0M W TPEYroJbHUKOM. JIJisi 03HaKOMIIEHUs ¢ OOIIEe METOAMKON perieHus 3ajad JaHHOM
TEMBbI IIPUBEAEHBI (GOPMYJIBL, TOKA3aHO UX MIPAKTUUECKOE TPUMEHEHHE.

Pucynok 1 Coenunenue notpedureneit «3Be310i»

[TpunsiTeie 0003HaueHus Ha cxeme (puc.l):

nuHeitHoe HanpsbkeHue Uy = Upg = Upe = Uy
(aznbie HanipsikeHust Uy, Uy, Ug, Ue

TUHEWHbIe TOKH (OHHM ke (a3HbIe TOKH) I, [, I, I, Ic

TOK B HCﬁTpaHBHOM mpoBoac, paBHLIf/'I FCOMeTqueCKOﬁ CYMMC (I)&SHLIX TOKOB



Ip =1+ Iz + I

[Ipy Haguuuu HEUTPATBLHOTO MPOBOAA TNpuU JOOOH Harpyske (paBHOMEPHOW WIIH

HEPaBHOMEPHOM) CIpaBeUIMBO COOTHolIeHHEe Mexay (asueiM Uy 1 smHeliHbiM Uy

Un
HanpspkeHueM Ugp = NG

[TomHs, 4yTO HEWUTpadbHBIA MPOBOJ MpHU JIIOOBIX Harpy3kax oOecrnedrBaeT PaBEHCTBO

(pa3HBIX HAIPSHKEHUI IIPUEMHHMKOB SHEPTUH, TIOTyIUM
Up =Up=Ug =Ug

3naueHue Ga3HbIX (OHU K€ JTMHEHHBIE) TOKOB OIpeaesseM 1mo 3akony Oma:

Uop

log =1Ip = Ros
1

Up

lop =1y = Rop
@
lop3 = 1) = Ros
3

Harpy3ka umMcTO aKTHBHas, MOITOMY MOILIHOCTH (a3 ompenenseM IO CleAyHIIUM
dbopmynam:
—p —J2 .
Pp1 = Py =151 " Roq
Pp,=P=1%,"R
®2 o2 " Ro2
—p=J2 .
Pp3 = P = I3 - Ros
AKTHBHYIO MOIIHOCTb Tpex(a3HOro mnoTpeOuTeNns 3HEepruu P omnpenenseM Kak CyMMY

MOITHOCTeH Tpex Pas3:

P=PA+PB+PC
Xoa pabdoTsi:

B YCTBIPCXNPOBOJHYIO CCTh BKIIIOYCHA HCCUMMCETPUYIHAA HArpy3Ka,

coenuHeHHas B 3Be3ny (puc. 4). Jausl compotuBieHus B ¢azax. JIuHeiiHoe HampsKeHHe
cetHt Uy, = 380B.0npeienuTh TOKHM U MOIITHOCTH B (pa3ax.



1. Onpenensiem (hazHoe HaNPSHKEHKE

3
. U 380
E J
- Up=—7== ~ 220B
i *T 3 1,73
Pucynok 4 Coenunenue
noTpeduTese B 2.0mpenensieM TOKU B ¢azax:
«GBE3IAY»
Ug Us 220

I = 224

" Zy JRZ+ X2 VBTt

Ugp Ugp 220
Ip=— = = 444
Zg JRE+XE 3%2+42
I_mp_no_nA
€T R, 11
3.0mnpenensiem yrisl ciBura a3 B Kaxaou dase:
X, 6 .
sings =7 e ®a
gy = B _ t  __os = —53°10’
sm(pB—ZB— —32+42— 0, Pp =

Qe = 0, TaK KakK B (1)836 C ecThb TOJIBKO aKTUBHOE COIIPOTUBJICHHC.

OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO

P =P, +Pg+P,
Pa=1;"Ry Pg = I Rp Pc =1¢-Rc
P =222-8+44?-3+22%-11 = 3872 + 5808 + 5324 = 15004Bm
0) peakTUBHYIO
Q=0a1t0Qp+0Q

B o9T0ll cymMe peakTMBHAas MOIIHOCTh KATYHIIKH CUMTAETCS IIOJOKUTEIBHOM, a
peaKkTUBHAsl MOILHOCTb KOHJIEHCATOPa — OTPULIATEIILHOM.

B ¢aze C peakTuBHast MOIIIHOCTh paBHA HYJIIO.
Q=04+05p

Qu=I;+X, Qs =I5+ Xp



Q =222-6+44%-4 =2904 + 7744 = 10648BAp
dopma npeacTaBiIeHus pe3yabTara:

CBOeBpeMeHHO U MPaBHUJIbHO BBINIOJIHCHHBIC paC‘-IéTbI

Kpurepun onenkmn:

—  «OTIUYHOY» - TEOPETHUECKOE U MPAKTUIECKOE COJICPIKaHUE TEMbI OCBOSHO
MOJIHOCTBIO, 03 mpoOenoB, yMeHUs: CHOPMUPOBAHEI, BCE MPEAYCMOTPEHHBIC TEMOM
yueOHBIC 33JJaHUS BBIMTOJHEHBI, KAYeCTBO MX BBIMOJIHEHHS OIICHEHO BBICOKO.

—  «XO0pomIo» - TEOPETUYECKOE U MPAKTHUECKOE COACPKAHUE TEMbI OCBOCHO
MOJIHOCTBIO, 0€3 MPOOEIOB, HEKOTOPBIE YMEHUS CHOPMHUPOBAHBI HEJTOCTATOYHO, BCE
MPEIYCMOTPEHHBIC TEMOW YYeOHBIC 3a/IaHUs BBIIIOJHEHBI, HEKOTOPBIC BUJIBI 33 JaHHI
BBIIIOJIHEHBI C OIIMOKAMU.

—  «YIOBIICTBOPUTEIHHO» - TECOPETUYECKOE U IMPAKTHYECKOE COJEpKaHUE
TEMBbl OCBOCHO YaCTUYHO, HO MpPOOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOIUMBIE YMEHHS pabdOThl C OCBOCHHBIM MATepUAJIOM B OCHOBHOM
c(OpMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPCHHBIX TEMOW YYEOHBIX 3aJIaHUil
BBITIOJTHEHO, HEKOTOPBIE M3 BHIMOJIHCHHBIX 33/IaHUH COJEpKAT OIIHOKH.

—  «HeynoBIeTBOPUTEIIBHOY» - TEOPETUYECKOE M MPAKTUYECKOE COJEPIKAHKE
TEMBbl HE OCBOCHO, HEOOXOIMMBIC YMEHHS HE C(HOPMHPOBAHBI, BBHIMOJIHEHHBIC
yaeOHBIC 3aJIJaHUs COJICPKAT TPYOBIC OIINOKH.

Tema 1.5. DiekTpuyeckue H3MepeHUs .
JlaGopaTopHoe 3ansiTie Ne 1.
MeToabl H3MepeHus TOKA, HANPSKEHUs] M MOIIHOCTH

IIEJ'IB paﬁ()TbI: O3HAKOMJICHUE C MCTOAaMH H3MCPCHHA ISJICKTPUUCCKUX ITapaMETpPOB:
TOKa, HAIMPSXKCHU A, MOITHOCTH.

Beimosiaue pa6ory, Bel Oynere:
YMETh:

VYV 1.4.04 cHumaTh NOKa3aHUS U IOJI30BATHCA BJIEKTPOM3MEPHUTENbHBIMU MPUOOpaMu U
NpUCIIOCOOICHUSMH;

MarepuanbHoe o0ecnedeHre: aMIepMeTp, BOJIBTMETP, BATTMETP.
3aganue:
| MI3y4nTh METOIBI H3MEPEHUS TOKA, HANPSKEHUSI, MOIITHOCTH.

2.3apucoBaTh CXEeMbl JUIS HW3MEPEHHUs MapaMeTpoB ¢ NpudopaMu (aMIepMeTpoM,
BOJITMETPOM, BATTMETPOM).

3.PacmmgpoBaTh HIKAJIbI U3MEPUTEIBHBIX TPUOOPOB
4..3anumuTe pacy€THbIE POPMYJIBI VIS ONIPEEICHNUs TOKa, HAIIPSHKEHUS U MOIIIHOCTH.

S5.Pemienne 3amaunm  Ha OMpeNENeHHE COMPOTHUBICHUN IIyHTa © J00ABOYHOTO
CONPOTHUBIICHUS.



ITopsinok BbINOJIHEHHS PadOTHI:

I/I3MepeHHe CHJIBI BJICKTPUYCCKOT'O MapaMETPOB OCYLICCTBIIAKOT ABYMSA MCTOIdaMU: MCTO/
HGHOCpe,HCTBeHHOﬁ OLICHKHU U ME€TOJOM CpaBHCHHMUSI.

MeTo HENOoCPEeNCTBEHHOW OLIEHKH HW3MEpPEHUs JJICKTPUUECKOTO TOKa, HAMPSKEHUS
OCYIIECTBIISIIOT C TOMOIIBIO TPSIMO IMOKAa3bIBAIOLIMX AaMIIEPMETPOB, TIPaIyWpPOBAHHBIX B
eAMHMIIAX M3MEPSAEMOI BEeNWYHHBI (amrepax) U BOJBTMETPOB. AMIIEPMETPHI BKIIOYAIOTCS B
LeNb [I0CIIEI0BATENBHO C Harpy3KOi, @ BOJIBTMETP MapajlIeNbHO..

BxiiroueHHBIHM B LIENb aMIIEPMETP OKA3bIBAET HA PEKUM LIENHU ONPEACIEHHOE BIUSHUE, IS
YMEHBIUIEHUS KOTOPOTO HEOOXOJWMO CTPOTO BBIMOJHATH CIEAYIOUIEE YCJIOBHE: BHYTpPEHHEE
COMPOTHUBIICHHE aMIiepMeTpa Ra 10KHO OBITH MHOTO MEHBIIE COMPOTUBIICHUS HAarpy3ku RH

HpI/I OTOM BHYTPCHHEC COIIPOTHUBJICHUC BOJIIBTMETPA OJOJKHO OBITE MHOIrO OOJIbIIIE
COIIPOTUBJICHUS HArpy3KH, YTOObl CHHU3HUTH BIIMSHHE BOJIBTMCTPAa Ha PEKHUM HU3MCPACMOIo
ydacTKa e 1 YMCHBIIUTDL CUCTEMATUUCCKYIO MCTOANYCCKYIO ITOIrPCIIHOCTD

Meton cpaBHeHus oOecrieurBaeT 0Oojiee BBICOKYHO TOYHOCTh u3MepeHuil. Ero
OCYIIECTBIISIFOT C MMOMOIIBIO MPHOOPOB — KOMITEHCATOPOB, OTIMYAIOIINXCS TEM CBOHCTBOM, YTO B
MOMEHT HW3MEPEHHUsI MOIMHOCTh B H3MEpsSEeMOM MLenu He noTpedssercs, T.e. BXOTHOE
CONPOTHBIIEHUE MPAKTHUECKH OECKOHEYHO.

[To pomy Toka mnpuOOpHl [JENAT HA aMIEpPMETPhbl, BOJIBTMETPHI  IOCTOSIHHOTO U
IEPEMEHHOT0 TOKOB. B anexTpomMexaHnueckux npubopax MCIoIb3yI0T MarHUTOIEKTPUYECKYIO,
JJIEKTPOMArHUTHYI0O U 3JEKTPOJAMHAMMYECKYIO cHcTeMbl.. Jlias u3MepeHus  OoJbIIUX
IIOCTOSIHHBIX TOKOB  MApajUIeNbHO  3aXUMaM  aMIIepMETpa IPUCOEAMHSAIOT  ILIYHT,
IpEeACTaBIAIOIMUN cO00M MPAMOYroJbHYI0O MAHIAHMHOBYIO IJIacTuHy. [lis u3MepeHHsl TOKOB
Bbllie S0A NMPUMEHSIOT HapyXHble MWIYHTHL. [ u3MepeHus: OONbIIMX 3HAUCHUN HamlpsKeHUs
NPUMEHSIIOT  /100aBOYHBIE  CONPOTHUBIEHUS, KOTOpbIE TMOJKIIOYAIOT  MOCIEA0BATEIbHO
BOJIBTMETDY.

Ru=Ra/(n-1),
rae Ra- conpotuBnenue amnepmerpa, Om;
Ru — conpotuBnenue mynra, Owm;

N - ko3 UIUEHT NIYHTUPOBAHMS, MOKA3BIBAIOIINNA BO CKOJBKO pa3 YBEITUYHUBAETCS
Mpeaea U3MEPEHUS aMIIEPMETPa C BKIIOUYEHHBIM IIIYHTOM;

n=1/I A,
rae | - usmepsiemsrii Tox, A
|A - TOK, MPOXOAATIIHIT Uepe3 aMIepMeTp.
R;=Ry(m-1),
rae R, no6aBounoe conpotusnenue, Om;
Ry _conmportusnenne BoasT™MeTpa, OMm;

M -9ucia0, MOKa3bIBAIOIICE, BO CKOJIBKO pa3 H€O6XO)II/IMO YBCIWYNUTE TMPEACTT
HU3MCPCHUA BOJIBTMETPA.



OJIEKTPOMarHUTHbIE aMIIEPMETPbl WM BOJBTMETPBI IPUTOAHBI JUISI HM3MEpPEHUs Kak
IIOCTOSIHHOTO, TaK U IEPEMEHHOro TOKOB. biarogaps mpocToTe, HEBBICOKOM CTOMMOCTH U
HaI&KHOCTH D3JICKTPOMATrHUTHBIE TNPHOOPHI  IIUPOKO NPUMEHSIOT s H3MEPEeHUs TOKa,
HANpsDKEHUS B LEMSAX MNOCTOSHHOTO M IEPEMEHHOI0 TOKOB IPOMBILUIEHHON uacToThl (50 u

400I').
K HemocTaTkaMm 3JeKTpOMarHUTHBIX IPUOOPOB OTHOCHT:
- MaJIyl0 YyBCTBUTEIBHOCTb;
- HeJIMHEMHOCTH IIKAJIbI (B HAaYaje C)KaTa, B KOHIIE PACTAHYTA);
- 3HAYUTEIBHOE NMOTPEOICHNE MOIIIHOCTH;
- 3HAYUTEJIbHAS IOTPEIIHOCTB;

-BJIMSAHHUEC TEMIICPATYPhI OKPY)KaIOIHGﬁ CpC€abl, BHCIIHCTO MArHuTHOIO II0JIA, YaCTOTbBI
HU3MCPACMOro NIECPEMCHHOI'O TOKA.

SJIGKTpOCTaTI/I‘leCKI/Ie BOJIbTMETPBI  UCIIOJIB3YIHOT [JII H3MCPCHUSA TOCTOSAHHOIO U
MNEPEMCHHOI'O HaHpﬂ)KeHHﬁ. HpI/IHI_II/IH JIeHUCTBUS BOJIBTMCTPOB SHGKTpOCTaTquCKOﬁ CHUCTCMbI
OCHOBAaH Ha BBaHMOHeﬁCTBHH ABYX  JJICKTPUYCCKH 3aps’KCHHBIX  TCII. KOHCTPYKTI/IBHO
SJICKTPOCTATUYCCKUC CHUCTCMbI BLIINIOJIHAIOT B BUJC HEIIOJIBIKHOM M MOABHMIKHOM IJIACTHUH, K
KOTOPBIM IIPUKIAABIBAIOT U3MECPACMOC HAIIPSAXKCHHC.

JIOCTOMHCTBOM TakuX MPUOOPOB ABIISETCS:

- OosplIMe npesensl u3mepenus (10 1MB);

- IIUPOKUH AUANA30H YaCTOT U3MepseMbIX HanpspkeHui (1o 30MI);

- BO3MOKHOCTb U3MEPSTh MOCTOSTHHOE HANPSIKEHUE.

K HepgocraTkam BOJIBTMETPOB TAKON CUCTEMBI OTHOCHAT:

- MQJIYIO YyBCTBUTEIBHOCTB;

- UI3MEHEHHUE EMKOCTH B MIPOLIECCE UBMEPEHUS;

- MaJIyH0 HaJEKHOCTb;

- HEIMHEHHOCTD IIKaJIbI;

- BJIMSIHUE TEMITEPATypPbl OKPYKAIOUIEH CPEAbl M BHEIIHETO JIEKTPUYECKOTO TMOJIS.
DJIEKTPOHHBIE BOJIbTMETPBI OTINYAOTCS BHICOKUMU METPOJIOTMYECKUMU MTOKA3ATESIMU:
- OOJIBIIIMMH TIpE/IeTIaMU BETMYUH U3MEPSEMbIX HAMPSHKEHUIM;

- IIUPOKUM JMANA30HOM YacTOT;

-BBICOKOM TOYHOCTBIO;

-00JIBIIIM BXOTHBIM COTPOTHUBIICHUEM.

BHeKTpOHHI)Ie BOJIBTMETPBI BBIITOJHAKOT Ha IMOJYIIPOBOAHUKOBBIX AWUOAAX U TPAaH3HUCTOpax
" IPpUMCHSIOT B pa,HI/IOI/BMCpI/ITCJ'IBHOﬁ TCXHUKCE.

i paclMpeHHs IIPENeloB  HM3MEPEHUs aMIIepMeTpa, BOJIbTMETpa IPUMEHSIOT
U3MEpHUTeNIbHbIE TpaHCPOPMATOPHI TOKA U HANPSKEHUS



J{ns n3MepeHrst MOIHOCTH IS IPSIMBIX U3MEPEHUIN TPUMEHSIOT 3JIEKTPOJUHAMUYECKHE U
AIIEKTPOCTATUYECKUE BATTMETPBL. [l KOCBEHHBIX METOAOB NPHUMEHSIOT aMIIEPMETPHl U
BOJNBTMETPHl. C TIOMOILIBIO 3TUX NPHOOPOB HU3MEPSIOT TOK M HANpsHKEHHE, a 3aTeM
pacCUMTHIBAIOT UCKOMOE 3HAYEHHE MOIIHOCTHU. Takoil METOa M3MEpEeHUs MOLIHOCTU CHHXKAET
TOYHOCTb U3MEPEHUS MOIIIHOCTH.

Xox padoTsi:

1 Texkyuii TeCTOBBIM KOHTPOJIb MO TEME

2.-3amycaTh TEXHUYECKHE TaHHbIE TPHOOPOB B TabmuIy 1.

Ta6muma 1. JlaHHBIC AIEKTPOU3MEPUTEIBHBIX TPUOOPOB

No | HaumenoBanue npubopa | Tun | Texuuueckue
n/m XapaKTePUCTUKU

1 | Ammepmerp

2 | BoibeT™erp

3 Barrmerp

3. onpenenuTh 3HAYCHUS TOKA, HANPSHKCHHUS U MOIIHOCTH, HAHOOJBIIYIO aOCOMIOTHYIO U
OTHOCHUTEJIBHYIO TIOTPEIIHOCTh M3MEPEHU aKTUBHOW MOIIMHOCTH  Pe3ynbTaThl 3aHECTH B
Tabnuiry 2

Tabnuua 2. Pe3ynabTaTsl H3MEpEHU U BBIUMCIICHUH

IToxazanus Breraucneno

prudopoB

I, (U, |P, |P, |S, |cosp |IIpsmoit Kocsennnrit
A|B Br | BT, | BA METO]I METO/I

AP, |v,% | AP, Y, %
Bt Bt

®opma nmpeacTaBieHHs] pe3yJabTara:
CBOEBPEMEHHO U MPAaBHJIBHO BHIMOIHEHHBIE PACYETHI, CBEJICHHBIC B TAOJIHILY.

Kpurepun ouenku:

—  «OTnu4HOY - TEOPETUYECKOE U MPAKTHUYECKOE COAEp KaHUE TEMbl OCBOCHO
MOJTHOCTBIO, O€3 MpoOesoB, YMEHHs C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOMH
yaeOHbIe 3aJIaHVsI BBITIOTHEHBI, KAY€CTBO WX BBITIOJTHEHUS OIIEHEHO BBICOKO.

—  «XOopomIo» - TEOpeTUYEeCKOe U MPAKTUIECKOE COJIEPKAHUE TEMbl OCBOCHO
MOJTHOCTHIO, 0€3 MpOoOeIoB, HEKOTOPBIE YMEHUsI C(POPMUPOBAHBI HETOCTATOYHO, BCE



MPEeIyCMOTPEHHBIEC TEMOW Y4eOHBIC 3a/IaHUS BBITTOJIHEHBI, HEKOTOPHIC BUIBI 33 JaHUI
BBITIOJTHEHBI C OLTMOKaMH.

—  «YIOBIIETBOPUTEIHHO» - TECOPETUUYECKOE U IMPAKTHUUYECKOE COJEepKAHUE
TEMbl OCBOCHO YaCTUYHO, HO MpPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEeoOXoMUMBIE yMEHHS pabdOThl C OCBOCHHBIM MAaTepUAJIOM B  OCHOBHOM
chopMUpPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW y4eOHBIX 3aJaHUii
BBITIOJTHEHO, HEKOTOPHIE M3 BHIMIOJIHCHHBIX 33/IaHUH COZepKAT OIIMOKH.

— «HeynoBneTBOpUTEIBHO» - TEOPETUUECKOE U MPAKTHUECKOE COACpIKAHHE
TeMbl HE OCBOEHO, HEOOXOIMMble YMEHUS He C(OPMHpPOBaAHBI, BBHIIOJHEHHBIC
ydeOHbIC 3aJaHus COepKAT rPyObIe OMTUOKH.

Tema 1.6 Tpancdopmaropsl
IIpakTuyeckoe 3ansitue Ne 4

Pacuétr mapamerpoB oaHo(paznoro rpancopmaropa

Hess padoThl: onpeaesieHe HOMUHAIBHBIX TapaMeTpoB OHO(pA3HOro TpaHchopmaTopa
Beimosinue pa6ory, Bel Oynere:

YMETh!

VY 1.5.05 npaBWJIbHO 3KCILUTYaTHPOBATh 3JIEKTPOOOOPYAOBAHHE W MEXAHM3MBI Iepeaadu
JBUKEHHS TEXHOJIOTUYECKUX MAIIHMH U allapaTos;

VY 1.6.11 meTonbl pacuera U U3MEPEHHSI OCHOBHBIX [1aPaMETPOB JEKTPUUECKUX IICTICH;

MarepuaiabHoe obecnedenne:
- METOJIMYECKHE YKa3aHUs, MHIUBHyaIbHbIC 38 JaHUs

3amanue:

1 3anmcaTe TeXHUWYECKHE JaHHble TpaHcpopmaropa (HOMHUHAIBHYIO MOIIHOCTb,
HaNpspKEHUE EPBUYHON U BTOPUYHON OOMOTOK;

2.ompenenuTb HOMUHAIIBHBIE U 1€ CTBUTENIbHBIE TOKH, IPOTEKAOIINE B 00MOTKAX;
3. onpeaenuts KIIJ] npu paznuunbix ko3dduiinenta Harpy3ku TpaHcpopmaTopa

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTu:

Jnsa pemenus 3amauyd  HYXXHO 3HaThb YCTPOWCTBO, IPHHIMII JICHCTBHS U 3aBUCUMOCTH
MEXy 3JIEKTPUUYECKUMHU BENWYMHAMU OAHO(A3HBIX M TpEX(asHbIX TpaHCHOPMATOPOB, YMETh
ONpEeNeNiATh [0 HX MACIOPTHBIM JAHHBIM TEXHUYECKHE XapaKTepUCTHKU. (OCHOBHBIMHU
napamMeTpaMu TpaHc(hOpMaToOpOB SBISIOTCS:

1. HomuHaJIbHast MOIITHOCTE Syoy — TO MOJHAST MOITHOCTE (B KBA), KoTOpyI0 Tpanchopmarop,
YCTaHOBJICHHBI HA OTKPBITOM BO3JyXe€, MOXKET HEMpPEpPBIBHO OTJaBaTh B TEUCHHE CBOETO
cpoka ciyx0bl (20-25 7neT) mpu HOMHUHAIBPHOM HANPSOKEHWH W TPU MaKCUMAJIbHOW U
CPEIHEr0ZI0BOM TeMIlepaTypax OKPYKAaIOIIEro BO3/aAyXa, paBHbIX coOTBeTcTBeHHO 40 u 5 °C.
Ecin ykazaHHbIe TeMIIepaTyphbl OTIIHYAIOTCS OT HOMHUHAIBHBIX, TO U
S 1om OYIET OTIMYATHCS OT MACTIOPTHOTO 3HAYCHUS.



2. HomunanbHoe nepBuuHoe HampspkeHue Uyoy — 3TO HampsDKEHHE, Ha KOTOPOE paccuuTaHa
nepBruYHas 0OMoTKa TpanchopmaTopa.

3. HommuanbHoe BropuuHOoe HampsokeHHE Uyoyr» — 3TO HampsOKEHHE Ha BBIBOJAX BTOPHYHOU
OOMOTKHM TIpU XOJIOCTOM XOJiI¢ U HOMHHAJIbHOM IMEpBUYHOM HampspkeHuH. I[lpu Harpyske
BTOPUYHOE HANPSKEHNUE CHUKAETCS M3-3a MOTEPh B TpaHchopMaTope.

Hanpumep, ecnmu Uyoo = 400B, To mpu monHON Harpyske TpaHchopMmaropa BTOPHUHOE

Hanpsokenue U; = 380B T. k., 20B tepsieTcs B TpanchopmMaTope.

4. HomuHanbHblEe NEPBUYHBIC U BTOPUUYHBIE TOKHU | you1 U | yoy2 — 3TO TOKM BBIYMCIICHHBIE T10
HOMHUHAQJIbHON MOITHOCTH U HOMHUHAJIBHBIM HAIIPSKECHUSIM

Tema 1.7. DuekTpUYecKrue MAIIMHBI IEPEMEHHOT0 TOKA
IpakTnyeckoe 3ansitue Ne 5.
Pacuét mapameTpoB aCHHXPOHHOI0 3JIEKTPOABUIaTesl
Heapb padoThl: HAYYUTHCS ONPENEIATH TAPAMETPHI ACUHXPOHHOTO JIBUrATENs
Beimosinue padory, Bel Oynere:
YMETB:

VY 1.5.05 nmpaBWIIbHO 3KCILUTYaTHPOBATh 3JIEKTPOOOOPYAOBAHHE W MEXAHM3MBI Iepeaadu
JBUKEHHS TEXHOJIOTUYECKUX MAIIMH U allapaTos;

V¥ 1.6.11 meronbl pacuera U U3MEPEHHSI OCHOBHBIX [1apaMETPOB JIEKTPUUECKUX LIETIEH;

MartepuajabHoe odecreueHHe: - METOIUYECKHIE yYKa3aHus, CIIPaBOYHHKH,
VHIUBUyAJIbHBIE 3aTaHUS

3amanue:

1 3anMcaTh HOMUHAJIBHBIE MTAPAMETPHI IBUrATENsl MO €ro TUIY (HOMUHAJIBHYIO MOIIHOCTb,
KII/I, xpaTHOCTB IyCKOBOT'O TOKa, IEPErPYy30UHYI0 CIOCOOHOCTh. KO3()(PHUIIMEHT MOLIHOCTH.

2.ompenenuTh HOMUHAIBHBII M IYCKOBOM TOK, MOIIHOCTb, MOTPEOJIIEMYI0 W3 CETH;
HOMUHAJIbHBIN, MAKCUMAJIbHBIN U IIYCKOBOM MOMEHT, IIOTEPU MOILHOCTHU; CKOJIbKEHHUE.

ITopsinok BbINOJIHEHHS PadOTHI:

Jns pemienus 3agauu HE0OX0IMMO 3HaTh 3aBUCHUMOCTh MEXKY YaCTOTOM BpaIlleHUsI
MarHUTHOT'O MOJIS CTaTopa (CHHXPOHHAsS YacTOTa BpallleHHs ) N1 U YaCTOTON BpalleHUs
MarHuTHOTO TIOJI pOTOpa ABUraTess No.

YacroTa BpalieHusi MArHUTHOTO TIOJISE CTaTOpa Ny 3aBUCUT OT YKCJIA Map MOTIOCOB
JBUTATENS P, HA KOTOPOE CKOHCTPYHUPOBaHA OOMOTKA CTaTOpPa, M OT YaCTOTHI TOKA Tpexda3sHon
cucremsl f: n; = 60 f/p. Yacrora Toka B 1ienu (npomebinuieHHas yactota) f =50 I'n. Torna
dbopmysa mpUMeET BUJI

_ 60-50 3000

n 00 | mun.
p p

N3 popmynsl crienyet, 4To npu J1I000H MEXaHUYECKOW Harpys3ke, KOTOPYI0 MOXKET
MIPEOJIONIETh IBUTATENh, CHHXPOHHAS YacTOTa Ny OCTAETCs HEM3MEHHOM, TaK KaK 3aBUCHT TOJIHKO
OT KOHCTPYKLUH OOMOTKH CTAaTopa, T. €. OT YKcia nap noiocoB. YacToTa BpateHus Ny cBsA3aHa



C YaCTOTOM BpAIlCHUs N XapaKTEPUCTUKOM IBUTATEIIS, KOTOPasi Ha3bIBAETCS CKOJIBKCHHUEM S
(ManeHpKast OykBa):

(nl — nz)

n

s= —n,=n(1-5s)

Cxonbxkenue uzmensiercss B mpeaenax ot 0,01 go 0,06, unu ot 1 10 6 %, Bo3pacTas ¢
YBEIMYCHUEM HArpy3ku asurareis. [103ToMy gacTora BpameHus poTopa BCEria MEHbIIEe
JaCTOThI BpaH_IeHI/IH MAar"gamuTHOTI' O I10JIs1 CTaTOpa JOBUTATCIIA. C pOCTOM Harpy31<1/1 ABUTraTCIIsL
qacToTa BpaH_IGHI/ISI n2 HEMHOT'O YMCHBH_IaeTCSI, yTo U HpI/IBOI[I/IT K pOCTy CKOJIB)XXECHUA S. I/I3-3a
TaKOro HEPaBEHCTBA N,<N; JABUraTelIb Ha3bIBACTCS AaCHHXPOHHBIM. 1)1 HY]T IPOU3BOICTBA
3JICKTPOABUTATEIIH BBIITYCKAIOTCS C Pa3HOM KOHCTPYKIIMEH OOMOTOK CTaTopa, 4TO CO3/1acT
pa3Hoe YHUCIIO Map IMOJIOCOB P U, CIIEAOBATEIBHO, pa3HbIC 3HAYCHHSI YaCTOThI BPAIICHHS N,
CrnenyeT MMETh B BHJy, YTO IIPH U3MEHEHUH YHCJIa Iap MOJOCOB P YacTOTa BPALICHHS Ny
MU3MEHSIETCSl CKauKOOOpa3HoO.

Tab6nuua 113HaueHnss CHHXPOHHOM YaCTOTHI CTaTOpa

P 1 2 3 4 5 6
Ny, o6/MuH | 3000 1500 1000 750 600 500

B tabnuue 1 npuBeaeHbl 3Ha4€HUs N1, COOTBETCTBYIOIINE YK CIIaM Iap MOJIIOCOB P,
oIpezeieMbIM KOHCTPYKIIEH 0OMOTKH CTaTopa.

Cremyer UMeTh B BH]y, YTO CHHXPOHHYIO YacTOTY BpAIlICHHUS JIBUTATEIIs] MOKHO
OIIPENIEIUTh ¥ 0€3 BBIYMCIICHHUS, @ 3HAsI TOJBKO YaCTOTY BpaIllEHUs] poTopa Ny, KOTOpas 1Mo
BennurHe 6mu3ka k Heil. Ecnu, Hanpumep, N;=2930 06/MuH. TO Ommkaiiias U3 ykazaHHOTO psiaa
CHHXPOHHBIX YaCTOT BPAIIEHUsI MOXKET OBITh TOJIbKO N1 = 3000 06/Mun unu it N = 490 06/Mun
CUHXPOHHAS YacTOTa BpallleHus apuratens oynaet Ny = 500 o6/mMuH u T. 1.

[To yucity MOTIOCOB IBUTATEISI MOKHO OIPEICITUTh CHHXPOHHYIO YaCTOTY BpaleHus Nj.
Ecnu, Hanpumep, 4UCIIO MOJTIOCOB MIECTh, TO YKCIIO Tap MOJII0COB B JBa pa3a MEHBIIIE, T. €. P =3.
[To dopmyne nmst Ny Haiinem ee Benmuuuny Ni= 3000/p, HO

p =3, torma ny=3000/3 = 1000 06/MuH.

Pa3zbepem HeckoIbKO POPMYI, KOTOPHIE HYKHO IPUMEHSTD MPH PEIICHUH 3a]au.
1. MomenT BparieHust M,, onpezensercs mo popmyie

M =9,55P;/n,,

rae P, — mose3Has MOIIHOCTH Ha Bally ABUTATeNs; KBT

N,. 9acTOTa BPAIICHUs] MAarHUTHOTO TOJIST POTOpa, 00/MUH.

[Tpy HOMUHATBFHOM pEXUME OCHOBHBIE MMapaMeTphbl 0003HAYAIOTC: Myoy ;» Prow = P2uom »

Niom = N 250m -

2. Ilone3Hast MOITHOCTH Ha Baly JBUTATENS
P2=\/§ ‘Uzl n-cose

rae Uy, | — nuHeliHble 3HaYeHUs HANPSDKEHUS U TOKA;



n — KIIJI nBuraresns B OTHOCUTENbHBIX €IMHULIAX;

COS ¢ — K03 PUIIUEHT MOIITHOCTH JBUTATEIIS.

P
W3 sToii popmyisl |, = \/§°Uﬂ °277°COS(0
P, P,
1. KIJ gpurarens 1=——> P =—
P n

rie Pi— akTuBHAs MOIIHOCTH, MMOTPEOIsieMast BUTATENIEM U3 CETH, KOTOPYIO MOXHO
TaK)Ke OMPEACTUTH TI0 (hopMyIie

P,=~/3U; I,7C0OSp

Xoxa padoThI:

1. Texymuii KOHTPOJIb — TECTOBBIM KOHTPOJIb 110 TEME
2. Pemtenue 3agauu

ACPIHXpOHHLIfI ABUIaTC]Ib HUMECT CICAYIOIUEC TCXHUYCCKUC NaHHBIC IJIA pa6OTBI B
HOMHHAJIbBHOM PCIKUMC!

Pouon =3 kBT
Up=380B

N2pon = 2880 06/MuH
Nuow = 0.85

cos ¢ =0.88

Yucno nomocoB 2p =2

Onpenenuth: 1) HOMUHAIBHOE CKOBKEHHUE Syoy 2) MOITHOCTD Pjyoy , MOTpEOIIIEMYTIO
JIBUTATEJIEM U3 CETH; 3) HOMUHAIBHBIN TOK |iy0y ; 4) HOMUHAIBHBIM MOMEHT BpameHUs: My

Pemenue.

UTOoOBI HAUTH Syy0y HYXKHO 3HATHh Ng U N 240y . [03TOMY peIBapUTENHHO OMIPEACIUM CUHXPOHHYIO
YaCTOTY BpalleHUsI NiTpH N 0= 2880 00/MuH. birkaiiiias CHHXpOHHAs 4acTOTa BPAIICHUS
N1 = 3000 o6/muH. Takol ke pe3ynbTaT MOJIyYUM, €CIIU BOCTIONIb3yeMcs (hopMyIIon A Ny.

1.Ywucno nomocoB 2. CrieroBaTeNbHO, YUCIIO TIAp MOJOCOB p =1.

n; = 3000/p=3000/1 = 3000 06/MuH

2. Berunciaum 3HaUueHre HOMUHAITLHOTO CKOIBXKEHUS

. _(n-n,,,) (3000-2800) _ 120
- n 3000 3000

3. 3Hast MOIITHOCTH Ha Bay P 240y ¥ KILJI mBUTATENS My30), HAlIEM

=0,4 unu S,,,=4 %

MomHOCTB P 10y, KOTOPYIO IOTPEOJISIET IBUTATENH U3 CETU TP HOMHUHAIBHOM Harpy3Ke:



PZHOM PZHOM 3
nuou =— le)w - = = 3,35KBm
’ P]-HOM J 77110}»1 ’85

4. HoMuHAIBbHBIN TOK | 40y, MOTPEOIIIEMBIN TBUTATEIIEM U3 CETH, ONIPEICITHM,
UCTIONB3YS GOPMYITY JUISl TOKA

3.10°
Iﬂ_lm)M: = =
J3-U,-n, -cosp ~ 173-380-085-0,88

2 nom

5. HaiineM 3HaueHrE€ HOMHUHAJIBHOIO MOMEHTA M0y, KOTOPBIN Pa3BUBAET IBUTATENb
IIpU CBOEH padoTe:

~99950-P,,, 95503
o n 2880

2Hom

=994H - m

®opMma npeacTaBjIeHus pe3yJbTaTa: CBOEBPEMEHHO U ITPABUIIBHO BBINOJIHEHHBIE
pacuéThl,

Kpurepum ouenku:

—  «OTIM4YHO» - TEOPETUUYECKOE U MTPAKTUUYECKOE COJIEP’KaHNE TEMbI OCBOEHO
MOJIHOCTBIO, O3 MpoOesoB, yMeHUs chOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOM
y4eOHBIC 33JIJaHUS BHIMIOJTHCHBI, KAY€CTBO MX BBIMIOJTHCHHS OIICHECHO BHICOKO.

—  «XopouIo» - TEOPETUYECKOE U MPAKTHUECKOE COAECPKAHUE TEMbI OCBOCHO
MOJIHOCTBIO, 0€3 MPOoOesIoB, HEKOTOPhIE YMEHUS CHOPMHUPOBAHBI HEAOCTATOYHO, BCE
MIPEyCMOTPCHHBIE TEMOW Y4eOHBIC 3a/IaHUs BBITIOJHEHBI, HEKOTOPHIC BUJIBI 3 JaHHMA
BBITIOJTHEHBI C OLITHOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE U IMPAKTUUYECKOE COJAEpIKaHHE
TEMbl OCBOEHO YaCTUYHO, HO MpOOENbl HE HOCIT CYIIECTBEHHOTO XapakTepa,
HeoOXoIuMBIE yMEHHs pabOThl C OCBOCHHBIM MaT€pHaioM B OCHOBHOM
c(OpMUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW Yy4YeOHBIX 3aJaHUM
BBITIOJTHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 3a/IaHUH cofiepKaT OIMIMOKH.

— «HeynoBneTBOpUTEIBbHO» - TEOPETUUECKOE U MPAKTHUECKOE COACpPKAHUE
TeMbl HE OCBOEHO, HEOOXOJHWMBIC YMEHHUsS He C(HOPMHPOBAHBI, BHITIOJHECHHBIC
yueOHbIe 3aJJaHus CoiepKaT rpyOble OITUOKH.

Tema 1.8. duekTpryecKkne MAIIMHBI NOCTOSTHHOIO TOKA
IIpakTnyeckoe 3ansaTue Ne 6
Pacyér mapamerpoB aBUrarTeJisi NOCTOSTHHOIO TOKA
Ileap padoThI: HAYUYUTHCS ONPENEIATH IAPAMETPBI JBUTATEIEHN IOCTOSHHOTO TOKA
Beinosinus padory, Bel Oyaere ymems:

VY 1.5.05 mpaBWIIBHO 3KCILTYyaTHPOBATh 3JEKTPOOOOPYIOBAHHE W MEXAHU3MbI Iepeaadu
JBUKEHHS TEXHOJOTHYECKUX MAIIMH U anlapaTos;

V¥ 1.6.11 meroas! pacuera ¥ U3MEPEHUSI OCHOBHBIX MAPAMETPOB IEKTPUUECKUX LIETIEH;
MarepnanbHoe obecniedeHHe: - METOANYECKNUE YKa3aHUs, MHANBHUIyaJIbHbIE 3a1aHUs

3aganue: Onpenenutb TOKH B 0OMOTKaxX, MOJIe3HYI0 MOITHOCTE; DJ1C aBuraremns

IHopsinok BeINOTHEHHUs PAdOThI:



s permenust 3a1a4 HEOOXOAMMO 3HATH YCTPOWCTBO, MPUHITUI JIEHCTBUS TE€HEPATOPOB U

JBUTaTeNe MOCTOSHHOTO TOKa C MapaluIelbHBIM BO30YXICHHEM, (OPMYIIBI, ONpeaesonue
napamerpsl Takux MamuH. Wcmons3ys pucynku 10, 11 , pasbepem ocHOBHbIE (HOPMYIIHI,
HE00XO0IUMBIE /7S peIlIeHUs 3a/1a4.

Ry I
VI
Odmamua ofmomaa
8o2dymdenun Soxdymdeniin
I
?15 dlemny ’ Ty Wemay
T R, E
l L 1 R
I
e
gre— o v O=
e #cmfww numanua
Puc. 10| Puc. 1 !

1. Texymuii KOHTPOJIb ~-TECTOBBIM KOHTPOJIb 110 TEME
2. Pemenue 3aaun
Xoxa padoThI:

JIBUrarTess ¢ nmapamuieabHbIM BO30YKIeHueM (puc. 11).

1. [TpotuBo3AC, HaBouMasi B 0OMOTKE SIKOPS

E=U-I,R, >U=E+I1,R,,

rae U — HanpshKeHNe HCTOYHUKA DJICKTPUYECKON SHEPTUH, ITUTAIOIIET0 0OMOTKY sKops, B;
|7 — Tok sikOpS, A;

Rp— compoTtuBneHne 0OMOTKH KOps., OM

2. Tox Harpy3ku I=1,+1,

3. Tok Bo3Oyxk/eHus | — u
R

B

rae Rp— conporuBienne 0OMOTKH BO30YyKaeHus1, OM.

4. Tok sikopst I, = U-E
R

A

5. MomHocTh, TOTpeOisieMasi JBHTaTeleM OT WCTOYHMKA DJIEKTPUYECKONW DSHEPruu

P=U-I

6. I[lone3nyro MomHocTs P, Ha Bamy JaBurarens omnpenensor u3 ¢opmynsl KIIJ

P
77:_2_>P2:77'P1

R

9,55 P,
n

7. MOMEHT BpallleHHs ABUTATENS )f —

e N —9acToTa BpallCHUs IKOPI., 00/MuH



HBI/IFaTCJ'IB INOCTOSAHHOI'O TOKa C mapaJlICIbHBIM B036y>K,£[CHI/IeM IOAKJIIFOYEH K CE€TU C

HaIpsKEHU

em U = 220 B (puc. 11). ITone3nas momuocts Ha Bamy P, = 10kBrt, uwactora

BpaiteHus sikops n = 2400 o6/mun, KIIJ1 neurarens n = 80 %.

Onpenenuts: 1) Bpamarommii MOMEHT M, KOTOPBIM pa3BUBAET JIBUTaTeib; 2)
MOABEACHHYIO MOIITHOCTH P1; 3) Tok |, moTpebnsemplii nBurareineM u3 cetd; 4) CcyMMapHbIe
MOTEPU MOIIHOCTH B JABHrarene y P.

Pemenue.

Onpenensiem: ] .MOMEHT  BpalleHUs,, KOTOPbI pa3BUBAET JIBUraTellb IPU JAHHON
MOIIIHOCTHY Ha Bajly ¥ YaCTOTE BPALLECHUS

M

~955-P,  955-10

=39,79H - m

n 2400

2. MOITHOCTb, MMOTPEOJIIEMYIO IBUTATEIIEM U3 CETH

P
]7:

-2
P

P = 10 =125 xBm

—>P=-*
n 08

3. TOK, HOTpC6J’I${€MbII71 JABUIaTCJICM U3 CCTH

P, 10000

P=U-151=—=—"-—=4545A

) 220

4. CyMMapHYIO MOIIHOCTh MOTEPh

>.P=P,—P,=125-10=25xBm

dopma mnpeacTaBIeHUs Ppe3yJbTaTa: CBOCBPEMEHHO W MPABUIILHO BBITOJHCHHBIC

pacy€Tshl.

Kpurepun onenku:

—  «OTnu4HOY - TEOPETUYECKOE U MPAKTHUYECKOE COAEp KaHUE TEMbl OCBOCHO
MOJTHOCTBIO, O€3 MpoOesIoB, YMEHHs C(OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOMH
yueOHbIe 3a/JaH¥sI BBITIOTHEHBI, KAY€CTBO WX BBITIOJTHEHUS OIIEHEHO BBICOKO.

—  «XOopouo» - TEOpeTUYEeCKOe U MPAKTUUYECKOE COJIEpKAHUE TEMbl OCBOCHO
MOJTHOCTBIO, 0€3 Mpo0enoB, HEKOTOPbIE YMEHUs C(OPMHUPOBAHBI HEJOCTATOUYHO, BCE
MPEyCMOTPEHHBIE TeMOW yueOHbIE 3a/1aHus BBIITOJHEHBI, HEKOTOPBIE BUIBI 33aHUI
BBINOJIHEHBI C OIINOKaMH.

—  «YI0BJIETBOPUTEIBHO» - TEOPETUUYECKOE U IMPAKTUUYECKOE COJAEpKaHHE
TEMbl OCBOEHO YaCTUYHO, HO MpOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOO0XO/AMMBIE yMEHHMs pabOoThl € OCBOGHHBIM MAaTepHajJoM B OCHOBHOM
cOpMUPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOW Y4eOHBIX 3aJaHH
BBINOJIHEHO, HEKOTOPBIE M3 BBHIITOJHEHHBIX 331aHUI colepKaT OIINOKH.

— «HeynoBneTBOpUTENBbHO» - TEOPETUUECKOE U MPAKTHUECKOE CO/AEpIKaHHE
TEMBl HE OCBOCHO, HEOOXOIMMBIC YMEHHS HE C(HOPMHPOBAHBI, BEHITIOJTHEHHBIC
yueOHbI€ 3aJJaHNs COJepkKaT IrpyObie OLUTHOKH.

IIpakTnyeckoe 3ansaTue Ne 7

Pacuér mapaMeTpoB reHepaTopa nocTOSSHHOI0 TOKA MAPAJLIeJIbHOI0 BO30Y KIeHUS



Ilenvy pabompr. HAyuUTHCS ONPEACIATH MApaMETPbl TEHEPATOPOB IMOCTOSHHOTO TOKA,
BBIPA0OTKA YMEHWH W HABBIKOB TIO TMPUMEHEHHIO (OPMYJ, COCTABICHUIO AITOPUTMA THITOBBIX
3aIaHuH.

Boinosnus padory, Bel Oyaere ymems:

VY 1.5.05 mpaBuibHO 3KCILTyaTUPOBATH 3JIEKTPOOOOPYAOBAHHE M MEXAHU3MBI IMEpeaadn
JIB)KCHUS TEXHOJIOTMYECKUX MAIIMH U aIlaparos;

VYV 1.6.11 MeToap! pacuyera U U3BMEPEHUS OCHOBHBIX MTAPAMETPOB JICKTPUUECKUX LICTIEH;

MaTepnaJn,Hoe obecmeueHnue: - MCTOANYCCKUC YKa3aHUsl, HHANBUAYAJIbHbBIC 3aJaHUA
HOpﬂ)IOK BbIIIOJTHCHHUA paﬁoTbI:

Jlis pemienus 3a1a4 HEOOXOAMMO 3HATh YCTPOWCTBO, NPUHIMII JIHCTBUS T€HEPATOPOB U
JIBUraTesel MOCTOSHHOIO TOKa C MapaulelbHbIM BO30YXICHHEM, (OPMYIJIbl, ONpeessonue
napameTrpsl Takux MamuH. Mcmone3ys pucynku 10, 11 , pa3bepem OCHOBHBIE (POPMYIIBL,
HE00XO0/IMMBbIE /7S pellIeHUs 3a/1a4.

['e”epartop ¢ napamwielbHbIM BO30YxkaenueM (puc 10).

1. 3JIC, naBomuMast B 0OOMOTKE SIKOPS,

E=U+ IgRq—U=E — I4Ry,

rae U — HanpsbkeHue Ha 3a)KuMax reieparopa, B;

lg4— TOK siKOpS, A;

Rg— compotuBnenue ooOMoTku saxkops, OMm.

2. Toku:

skops g = (E-U)/ Ry

B030yxaeHus lg=U/Rg

rae Rg — conportuBiienne oOMOTKH BO30YyxaeHUs. OM;
Harpy3ku | = lg— Ig.

1. [Tone3nast MOUTHOCTH, OTJaBacMas reHepatopom: P, = U/I.

2. MomHocts Py, 3aTpaueHHast mepBUYHBIM JBUTATENIEM Ha BpAIICHHE SKOPS
reHeparopa (morpeOisieMass T€HEPATOPOM MOIIHOCTbH), OMpENEseTcss U3 (HOPMYIIbI
KIIJ reneparopa n = Py/P1—P1 = Po/n.

Xoa padorsi:
3aganme :

OmnpenenuTh 3HAUYEHUS, XapakTepu3yromue padboTy TreHeparopa, KOTOpble He yKa3aHbl B
yenoBusax 3amauu: 1) mporuBo-JIC E, xotopas muayuupyercss B 0OMOTKE SKOpsS MpH padoTe
reHeparopa; 2) HanpspKeHUEe CeTH, OT KOTOopod mutaercs nsurarens U; 3) MOMEHT BpalleHHs
neuratens M; 4) Toku B 0OMOTKe sikopst |, B 00MOTKe BO30YkaeHus |, oOmuii Tok apuratens |; 5)
MOIIIHOCTH: Ha Baiy Aurarens P, u norpednsemyro u3 cetu Py.

I[aHHBIe AJId CBOCTO BapHaHTa B34ATb U3 Ta6J'II/II_IBI

Taobnuma



Ne Bap E,U,P, I Ne E,U, P, I
1 |U=220B;Il,=100A 14 E=265B;U=275B
2 |E=210B;1,=100 A 15 U=275B;1=105A
3 |I=104A;U=220B 16 L=5A;1,=100 A
4 |P,=19448 Bt; =104 A 17 P;=28875B1; I, =5 A
5 |P,=19448Bt; l,=4A 18 P;=28875Bt; U=275B
6 |P1=22880Bt;1=104 A 19 P,=24554Bt;1=5 A
7 |P1=22880BT; ;=4 A 20 P, =24 544 Br; | =105 A
8 |k=4A;1;,=100 A 21 P; =28 875Bt; =105 A
9 |U=220B;1=104 A 22 E=265B;1,=100 A
10 |[E=210B;U=220B 23 U=275B; 1,=100 A
11 |U=110B; E =100B 24 P,=35000 Bt; 1 =90,5 A
12 |P,=3200 Br; I,=1A 25 Uwou=440B; E=438B
13 |1,=86,5A;1,=4 A 26 P1=26000BT, | = 100A

dopma mnpejacTraBjeHUusl Ppe3yJbTaTa: CBOCBPEMEHHO W IPABUJIBHO BBITOJHCHHBIC

pacuéThl.

Kpurepun onenku:

—  «OTIN4HO» - TEOPETUUECKOE U NMPAKTUYECKOE COJIEP’KaHNUE TEMbI OCBOEHO
MIOJIHOCTBIO, 0€3 Mpo0OenoB, yMeHUs cOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOI
y4ueOHbI€ 3aJJaHNS BBINOJIHEHbI, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO BBICOKO.

—  «Xopouio» - TEOPETUYECKOE U MPAKTHUECKOE COAEPKAHUE TEMbI OCBOEHO
MOJTHOCTBIO, 03 Mpo0eoB, HEKOTOPbIE YMEHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE
MPEIyCMOTPEHHBIE TEMOW yueOHbIE 3a/1aHus BBIITOJHEHBI, HEKOTOPBIC BUIBI 33aHUI
BBINOJIHEHBI C OIINOKaMHU.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE U IMPAKTUUYECKOE COJAEpKaHHE
TEMbl OCBOEHO YaCTUYHO, HO MpOOENbl HE HOCAT CYIIECTBEHHOIO XapakTepa,
HEOO0X0/AMMBbIE yMEHHMs pabOoThl C OCBOCHHBIM MAaTepHaioM B OCHOBHOM
cOpMUPOBAHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOW Y4eOHBIX 3aJaHH
BBINOJIHEHO, HEKOTOPBIE U3 BBHIITOJHEHHBIX 33aHUI CO/IepKaT OMINUOKY.

— «HeynoBneTBOpUTENBbHO» - TEOPETUUECKOE U MPAKTHUECKOE CO/AEpIKaHHE
TEMBl HE OCBOCHO, HEOOXOAMMBIE YMEHHS HE C(HOPMHPOBAHBI, BBHIIOJTHEHHBIC
yueOHbI€ 3aJJaHNs CoJepKaT IrpyObie OLUTHOKH.

Tema 1.10. OcHOBBI 3JIEKTPONPUBOAA
IIpakTHyeckoe 3ansaTHe Ne 8

Br100p MouIHOCTH ABUTATEIS 110 PEKMMY PadOThI



Lles padoThI: HAYYINUTHCS BEIOUPATh MOITHOCTH JIBUTATENSI B 3aBUCHMOCTH OT PEKHMA
paboTHI

Boinosnus padory, Bel Oyjaere:
YMETb:

Y 1.5.05 mpaBUIIbHO AIKCILUTYaTHPOBATH AJIEKTPOOOOPYIOBAHUE M MEXaHU3MBI IEepeaadn
JBIKEHUS TEXHOJIOTMYECKUX MAIlIUH U alllapaToB;

VYV 1.6.11 MeToap! pacuera U UBMEPEHUS OCHOBHBIX MTAPAMETPOB JICKTPUUECKUX LICTIEH;
MatepuanbHoe obecniedeHHe: METOIMUECKUE YKa3aHUs, CIpAaBOYHAs JIUTEpaTypa,
WHUBUIyaJIbHbIC 3a/IaHUS

3aganue:
1.PaccunTarh S5KBUBAJIEHTHYIO MOLUIHOCTb JBUTaTEIIs.
2.Bb1Opath 1o Tabiniie CTaHAapTHBIN IBUTaTElNb.
ITopsinok BbINOJIHEHHS PadOTHI:

Pexum  paboThl  BIIEKTPONPHMBOAA  OMpenaeisieT TpeOOBaHMS K CTaTHYECKUM U
JUHAMUYECKUM cBOMcTBaM aurarens. CTaTuyecKkue CBOMCTBA OMNPEIENSIOTCS BEIUYUMHOU
MOMEHTa  CONpOTHUBJIEHUS  pabouell  MamMHbBl, TpeOyeMoill  4acTOTOW  BpallleHus,
HEOOXOUMOCTBIO PEryJIMPOBaHUS YacCTOThl BPALIECHUS M €ro IUana3oHOM, BO3MOKHOCTHIO
KPaTKOBPEMEHHBIX MEPErPy30K W T.I. JIMHAMUYECKHME CBOMCTBA ONPEIEIAIOTCS IOKa3aTeIsIMu
IIEPEXOJHBIX PEXUMOB: 4YAaCTOTOM IIyCKa, peBepca M TOpMOxeHus. Hanpumep, npu 4acTbix
ycKax, TOPMOXKEHUHU WUJIM peBepce TPeOYIOTCsl IBUTaTENN ¢ MaJIbiM MOMEHTOM MHEPLUU POTOpa
(sixops).

bonpmoe 3HaueHue npu BLI60pe ABUTATCIIA HMCIOT SKOHOMHUYCCKHUC Tpe60BaHI/I${Z
CTOMMOCTBb ABHUTATCIIA, €TI0 KHI[ n KOB(I)(l)I/II_II/IeHT MOIIIHOCTHU, MacCa H Fa6apI/ITLI, pacxodbl HA
9KCILUTyaTalluk0 U pCMOHT.

BriGop  nmBurarenss Benércs Ha  OCHOBAaHMM  TEXHUYECKHUX  TpeOOBaHUU K
AIIEKTPOJIBUraTeII0: pacy€THON MOULIHOCTH, TpeOyeMOW 4YacTOThl BpAIleHUs, pekuMa paldoThl,
JOTTYCTUMBIX 3HAUEHUH BO3JCHCTBUS BHEIIHEH TEeMIEepaTypbl U BIJIAXXHOCTU, BUOPALIMOHHBIX U
yIapHbIX BO3ACUCTBUI, KIMMAaTH4YeCKHX (PaKTOPOB, MecTa pa3MELIeHHUs [BUTaTeNsd MpU
AKCIUTyaTallMi U IPYTUX BO3MOXKHBIX (DaKTOPOB.

Br10op aBHUraTesns BHIMOJHSIOT 110 TA0JIMIIaM OCHOBHBIX TEXHUUYECKUX JIaHHBIX BHIOPaHHOM
cepuu, MNpuUBENEHHBIE B crpaBouHOil nutepatype  Ilo ykazaHHbIM TabiuuaMm wu3 psaa
TUIIOPAa3MEpPOB JBUTATENCH MPUHATON CEpUU BBHIOMPAIOT THUIOpa3Mep ABUraTens Onvkaiiiiein
Oonbiieldd HOMUHAJIBHOM MOIIHOCTM IO OTHOUIEHMIO K PAcCYUTAHHOMY 3Ha4YeHHIO,
YUUTBIBAIOIIEMY PEXKUM PabOThI JIEKTPOIPUBO/IA.

3aBbllieHHE TPeOYyeMOil MOIIIHOCTH BEAET K YXYAIICHUIO €r0 SHEPreTUIECKUX MOoKa3aTeneit
(KITX u xoaddurmenta MOMIHOCTH) M, KaK CIEACTBHE, K yYBEIWYCHHIO HEMPOU3BOIUTEIHHBIX
MOTEPh PHEPTrUU W YAOPOKAHMIO OJKCIUlyaTaluu asuratens. Ilpu 3ToM Takke Bo3pacTaroT
KanmuTaJIbHBIC 3aTPATHI.

[Ipu 3aHmKkeHNN TPeOYyEeMOW MOIIIHOCTU Oy/IET MPOUCXOIUTh YPE3MEPHOE €T0 TIepeTPEBAHNE
U TIPSKICBPEMEHHBI BBIXOJ W3 CTPOs, OCTAaHOBKAa pabO4yero MexaHu3ma, JIOMOJHUTEIIbHBIS
pacxo/ibl HA PEMOHT WJIHM 3aMEHY JIBUTATENs




Jlnst obecrieueHust HaEKHOM pabOTHI IBHUTaTeasi HEOOXOAUMO, YTOOBI €ro TMeperpy30uHas
CHOCO6HOCTB 1 HaydadJIbHasg BCJIMYHNHA ITYCKOBOI'0O MOMCHTA BLI6paHHOFO TUIIOpa3Mepa ABUTATCIIA
COOTBETCTBOBAJIA MPEIBSIBISIEMbIM TPEOOBAHUSIM

Pacu€r BBIMONHAIOT TUOO METOAOM CPEAHHMX IOTEPh, JMOO METOAOM 3KBUBAJICHTHBIX
BEJIMYMH (MOIIHOCTH, MOMEHTa WM Toka). Pacuér TpeOyemMoll MOIIHOCTH METOJIOM
SKBUBAJICHTHBIX BEIHUYMH MEHEe TPYJ0EMOK 110 CPAaBHEHHUIO C METOJIOM CPEAHHX MOTEPh U MEHEe
TOYECH.

.PaccunTarh 1 BEIOpaTh ABUraTesb A1 MEXaHU3MOB, paOOTAIOIIUX € IOCTOSHHONW Harpy3Kkomn
HE BBI3BIBACT 0COOBIX 3aTpynHeHuil. [1o katanory cienyer nmogodparb 1BUTaTelb, HOMHHAIbHAS
MOIIHOCTh KOTOporo PH paBHa miam Heckosibko Oombire pacuétHoil [ToTpeOHYI0 MONTHOCTH
IIPOM3BOJCTBEHHOIO MEXAHU3Ma YCTAaHABJINBAIOT SKCIIEPUMEHTAIBHO WU PACYETOM.

PaC‘léTHYIO MOIONHOCTb JABHUTATCIA IIpH JJIWATCIBHOM IIEPEMCHHOM PEXKHUME pa6OTBI
OIIpCACIIAIOT IIPU HAJIUIUKU Hany30‘lH01>i AuarpaMmbl, KOTOpAsA XapaKTCpU3yCT HN3MCHCHUC
HarpyskKu B 3aBUCUMOCTH OT BPCMCHHU.

PacuétHyr0o MOIIHOCTH JBUTATENs TPU JUIUTEIHHOM TEPEMEHHOM pPEKUME pPabOTHI
OTIPECIISAIOT TPU HAIMYUU HArpy30YHOM JHAarpaMMbl, KOTOpas XapaKTepH3yeT W3MCHCHHE
HArpy3Kd B 3aBUCUMOCTH OT BPEMEHH. MOIIHOCTH JBUTATEINSI MOXHO OIPEACTUTH METOJIOM
9KBHBAJICHTHOTO TOKA, YKBUBAJCHTHOI'O MOMEHTA, YKBHBAJIICHTHOW MOITHOCTH.. IO PACYETHBIM
dbopmynam:

DKBUBAJICHTHBINA TOK

J Bty+ 12ty + 12t3++ I3ty

|31<B-_

t1+ta+ta+.t ty

OKBHUBaJICHTHBIA MOMEHT

J M?ty+ M2ty + M3tz++ M2ty
Moy =

t1+ta+ta+.+ by

OKBUBaJICHTHAS MOIIHOCTb

P2ti+ P2ty + PZty+--+ Pity

PakB.= \/

ti+tattat.t ty
Xoa paGoTsI:
1.Paccumnrars TpeOyeMylo MOILIHOCTb U BBIOpaTh ABUrareisb i DIl rmaBHoro
JBUKEHHS] TOKapHOTO CTaHKa (BpauieHue mmnuHaens) . [lutaromas cets — TpéxdasHbiit

nepemMeHHbIN Tok yactotor 501, Hanmpsokenue 380B., yacToTa BpalleHus B pexXuMe
HOMHHANBHOU Harpy3ku 1460 06/m mun. P; =14xBrt; P, = 12kBT; P3 - 10xBT; P4 =17kBT;

Ps=7xBT. ty =6¢c; t, =6¢c; t3=4c; t; =4c;
2.0npenensieM SKBUBAJICHTHYIO MOIIIHOCTh JBUTATEINS 110 (hopmyre.

3.ITo Tabnuile TEXHUYECKUX: JAHHBIX BBIOMpaeM JABUTATENb C OJvKauiied OobIIei
HOMUHaJIBHON MOIIHOCTBIO 15 kBT, THIIOpa3mepa 4A160M4VY 3.



dopma npeacrapiieHus pe3yabrara: CBOEBPEMEHHO U IPABUIIBHO BHIIOJHEHHbIE
pacuEThl

Kpurepum ouenku:

—  «OTIUYHO» - TEOPETHUECKOE U MPAKTUIECKOE COJICPIKaHUE TEMBI OCBOCHO
MOJIHOCTBIO, O3 Mpo0esIoB, yMEHHUs COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOM
y4eOHbBIC 3a]JaHUS BBIITOJIHEHBI, KAYeCTBO UX BBIMIOJHEHUS OIICHEHO BHICOKO.

—  «XO0pomIo» - TEOPETUYECKOE U MPAKTHUECKOE COACPKAHUE TEMbI OCBOCHO
MOJIHOCTBIO, 0€3 MPOOEIIOB, HEKOTOPhIE YMEHHUsI C(HOPMUPOBAHBI HEJIOCTATOYHO, BCE
MPEeyCMOTPEHHBIE TEMOW Y4eOHBIC 3a/I1aHUs BHITIOJIHEHBI, HEKOTOPHIC BUJIBI 33 JaHUMA
BBINTOJHEHBI C OIITHOKAMHU.

—  «YIOBIIETBOPUTEIHHO» - TEOPETUYECKOE U IMPAKTUYECKOE COJCPIKAHHE
TEMBbl OCBOCHO YAaCTUYHO, HO MPOOENBI HE HOCIT CYIIECTBEHHOTO XapakTepa,
HEOOXOIUMBbIC YMEHHMS pabdOThl C OCBOCHHBIM MaTepHaIOM B OCHOBHOM
c(hOpMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW Yy4YEOHBIX 3aJaHUMA
BBITNIOJTHEHO, HEKOTOPBIC M3 BBIMOJIHEHHBIX 3aIaHUM COJCpKAT OIIMOKH.

—  «HeymoBIeTBOPUTEIIBHO» - TEOPETUIECKOE W MPAKTHYECKOE COJACPIKAHKE
TeMbl HE OCBOCHO, HEOOXOJMMBIC YMEHHUS He C(HOPMHPOBAHBI, BBHITIOJHCHHBIC
yueOHbIe 3aJJaHus CoepKaT rpyOble OIIUOKH.

IIpakTHyeckoe 3anaTHEe Ne 9
Br100op MomrHocTH aBurarens aias [ITM

Leap pabdoTbl: - HAayuyuThCS BHIOMPATH MOIIHOCTH JBHUTraTels s MNOIABEMHO —
TPAHCHIOPTHBIX MAIIIMH.

Beinosinue padorty, Bel Oynere ymers:

VYV 1.5.05 npaBuiIbHO 3KCILTyaTHPOBATh 3JIEKTPOOOOPYAOBAHUE M MEXAHU3MBI IE€peravu
JBUKEHMS TEXHOJOTUYECKUX MAIlIMH U allapaTos;

V¥ 1.6.11 meronp! pacuera U U3MEPEHHSI OCHOBHBIX [1apaMETPOB JIEKTPUUECKUX LENeil;
MarepnanbHoe olecrnedeHne: METOAMYECKHE YKa3aHUsA, pa3JaTOYHBIM MaTepuan
(KapTOUYKH, TAOTHUIIHI)

3apanue: OnpenenuTh MOIIHOCTh JBUTATENS JIJIsl KpaHa, JJudTa, TpaHCIopTEpa.
IMopsinok BLINOJIHEHHUS PAdOTHI:

[Tonb€MHO — TpaHCHOPTHBIE YCTpOWCTBa (KpaHbl, JUQPTHI, MOABEMHUKH, TPAHCIIOPTEPHI)
NpEeAHA3HAYeHbl Ul IEPEMEILNECHMS  pa3iIu4HbBIX TIPy30B, naccaxupoB. IIpumenenue
IIPOTUBOBECOB B IOABEMHBIX MEXaHHU3MaxX ,IPEJHA3HAUYCHHBIX I YPaBHOBELIWUBAHWS CHUJIbI
TSKECTH MYCTOM KaOMHBI M YacTH MOJHHMAEMOro TIpy3a, 3HAYUTENIbHO CHI)KAeT MOIIHOCTH
JBUTATENs, MPUBOAUT K BBIPAaBHUBAHMIO TpauKa HArpy3Kd JIBHUraTelsis, YTO COKpAIIaeT ero
neperpes B mporecce paboTbl. MOIIHOCTh JABHUraTeNss pPAacCYUTHIBAETCS MO  CIEAYIOUIUM
dopmymnam:

a) 6e3 mpoTuBOBECa

_(G + GOy
n

P

rae P — MoIHOCTh Ha BaJly ABUTATCJIA, Br.

G — cuna, HeoOxomuMasi 1uis moabéMa rpysa, H;



Go- cuna i moabéMa 3aXBaThIBAOIIETO TpucocodieHus, H;
V — cKOpocTh TogbéMa H;
n —KII/[ noxséMHOro MexaHusma.

0) ¢ MPOTHBOBECOM

pP= (G + GO — Gmp.)v
n

rae Gyp. — Macca npoTtuBoBeca, H.

MomHocTh ABUraTess A epeMeleHusl JEHT KOHBEUEePOB, TPAHCIIOPTEPOB OIPEAEIIAIOT
o ¢popmye

P=Fv/m,

rae F — tsrooe ycuiue, H;
V — CKOPOCTb, M/C,

n —KII/I mexanuzma.

Xoxa padoThI:
l..Pacuntate mo ¢opmynaM MOIIHOCTH IBUTATENs NS MOABEMHO — TPAHCHOPTHBIX
MalllnH

2. BoiOpatp 1o Tabiuie CTaHIapTHBIN JBUraTenb THia 4A
3. PacumdpoBarhs MapKy BRIOpaHHOTO ABHTATEIs

dopMa npeaoCcTaBJIeHUs Pe3yabTaTa — CBOECBPEMEHHO M IPABUIIBLHO BBIIIOJIHEHHBIE
pacy€Tshl.

Kpurepun onenkn:

—  «OTINYHOY» - TEOPETUUYECKOE U MPAKTUIECKOE COAEP’KaHNE TEMBI OCBOSHO
MIOJIHOCTBIO, 0€3 MpoOeoB, yMeHUs cHOPMUPOBAHBI, BCE IPEYCMOTPEHHbBIE TEMOM
y4ueOHbI€ 3aJJaHNS BBINOJIHEHbI, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO BBICOKO.

—  «XopomIo» - TEOPETUIECKOE M MPAKTHUECKOE COJEepPIKaHHE TEMbI OCBOCHO
MIOJIHOCTBIO, 0€3 MPOoOesIoB, HEKOTOPbIE YMEHUsI C(POPMUPOBAHBI HEJIOCTATOUYHO, BCE
IIPESYyCMOTPEHHbIE TeMON yueOHbIe 3a/laHUs BBIITOJHEHbI, HEKOTOPBIE BUbI 331aHUI
BBITTOJTHEHBI C OIIMOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHUECKOE U MPAKTUYECKOE COJEepKaHHE
TEMbl OCBOCHO YaCTHYHO, HO TPOOETHl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOAMMBIE yMEHHs pabOThl C OCBOGHHBIM MAaTepUaJOM B OCHOBHOM
cOpMUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW Y4eOHBIX 3aJaHH
BBINOJIHEHO, HEKOTOPBIE M3 BBHIITOJHEHHBIX 33aHUI CO/IepKaT OMIHUOKY.

—  «HeynoBieTBOPHUTEIBEHOY» - TEOPETHYECKOE W MPAKTHIECKOE COAEPKAHNE
TEMBl HE OCBOCHO, HEOOXOAMMBIC YMEHHs HE CQOPMHPOBAHBI, BBITOJIHEHHBIC
yueOHbI€ 3aJJaHNs COJepKaT IrpyObie OLUTHOKH.

IIpakTyeckoe 3ansaTue Ne 10
Br100p anmapatypsl ynpaBJjieHUs U 321U ThI

Heapb padoThl: HAYYUTHCS BHIOMPATH allapaThl yNpPaBICHUS U 3alIUTHI U



Boinosainus pa6ory, Bel Oynere:
YMETh:

Y 1.5.05 mpaBUIIbHO SKCIUTYyaTHPOBATh AJIEKTPOOOOPYIOBAHHE M MEXaHU3MBI TEepeaadn
JBIKEHUS TEXHOJIOTMYECKUX MAIlIUH U alllapaToB;

V¥ 1.6.11 meronpl pacuera U U3MEPEHHSI OCHOBHBIX [1apaMETPOB JIEKTPUUECKUX LIETIEH;
MarepuajibHoe o0ecnieyeHue:

METOJIMYECKUE YKA3aHUs, CIIPAaBOYHAS JIUTEPATypa, UHIAUBUIYAJIbHBIC 3aJaHUS
3amanue:

1. PaccunTaTh HOMHHAJILHBIM TOK JBUTATENA.

2.BpiOpaTh aBTOMaTHYECKHUI BBIKIFOYATEIb, TPEAOXPAHUTEIb.

IHopsinok BbINOJHEHUS PA0OTHI:

K 3ammTHOM anmnaparype OTHOCATCA aBTOMATHUYCCKUC BBIKIIOYATCIIM, TCIIJIOBOC PEIIC,
NpCaAOXpPaHUuTCIIN.

ABTOMaTHYECKUI BBIKJIIOUATENb MPEJHA3HAYCH JIJISI KOMMYTAIlUU JEKTPUUECKUX Iene 1
3alIUTBl  OT KOPOTKOTO 3aMbIKaHUS M meperpy3ok. OCHOBHBIM 3JEMEHTOM  SIBJISIETCS
pacuenuresb: (TeII0BOM MK JIEKTPOMArHUTHBIN).

HpenoxpaHHTenL MNpCaAHa3sHAa4YCH JIs1 3allUTbl OT KOPOTKOI'O 3aMBbIKAHMA. OCHOBHBIM
9JICMCHTOM SABJISICTCH IJIaBKasg BCTaBKa, U3roTaBJIMBacMas U3 JICTKOIIJIABKOTO MaTcpuala.

TennoBoe pene npegHa3sHAYEHO JUI 3alIMTBI OT IEPErpy30K TEIIOBbIX OCHOBHBIM
JIEMEHTOM SBIISIETCA OMMETalIIN4ecKas IIaCTHHA.

VYcnoBus BeIOOpa MIaBKOM BCTaBKU MPETOXPaHUTEIS:
lyor >

BCT Ip

rae |, — pac4€THBII TOK JBUraTElNs.

[Tpu BbIOOpE TUIABKOM BCTaBKM HEOOXOIMMO YUUTHIBaTh KPATKOBPEMEHHBIE MEPETPy3KH,
KOTOpBIE CBSI3aHbl C ITyCKOBBIMU TOKaMHU 3JEKTPONPUEMHHUKOB. [[i1s »TOro HeobOXxoaumo
YUUTBIBAaTh KO (UIIMEHT, KOTOPBINA 3aBUCUT OT YCIOBUH IyCKa.

[TpuanMaeM [uid NE€TKUX yCIOBUi Imycka o + 2,5; 11 TshKENbIX ycnoBusax mycka — 2,0. [Ipu
BbIOOpE AaBTOMATHUYECKOTO BBIKIIOYATENsS HEOOXOJUMO YUUTBIBATh KOJMYECTBO JABHraTeneil B
MEXaHU3Max.

Xoa pa0dorsI:
1. Beinucats u3 Ta6J'II/II_[I)I I10 €10 33}13HH017I MAapKE HOMUHAJIBHBIC IMMapaMETPhI ABUTATCIIA —
COS Puow; Muon ; | 1/ luow

2. OnpenensieM HOMUHAIbHBIA PACYETHBINA TOK

IHOM = P HOM/ \/3 UHOM COoS Quom MNuom

3. BeiGupaem no tabnuiie aBTOMaTHIECKUN BBIKIIIOUATEIh CEPUH

BA -51 -25 (lya = lup= )mo ycnoButo : Iy o > liow, lup > 1,25L0u

4. BeiOupaeM nperoxpaHuTellb



- IyCKOBOM TOK JBUTATEINA onpenenseM 1o popmyine |y =K lyoy,

I7ie K — KpaTHOCTh ITyCKOBOI'O TOKa (OIpeAessieM 1o Tabaule)

5. OnpenensieM pacu€THBIN TOK IUIABKOW BCTABKU NPEAOXPAHUTEIS

IB=1,/0 npuHuMaem o = 1,6-2,0

6. Beibupaem o Tabiuie miaBKyo BCTaBKY IPEIOXPAHUTENS 0 YCIOBHIO: |y 1a6, > |

@dopMa MNpeaCcTABJICHUS Pe3yJabTaTa: CBOCBPEMEHHO W IIPaBUJIBHO BBIIIOJIHEHHBIE
pacyéThl

Kpurepum ouenku:

—  «OTIUYHO» - TEOPETHUECKOE U MPAKTUICCKOE COJIEPIKaHUE TEMBI OCBOSHO
MOJTHOCTBIO, 0€3 MpoOenoB, yMEHHs C(OPMHUPOBAHBI, BCE NPEAYCMOTPEHHBIE TEMOMH
yueOHbIe 3aJJaHUs BBIIOJIHEHBI, KAUeCTBO UX BBIMOJIHEHUS OIICHEHO BHICOKO.

—  «XO0pomIo» - TEOPETHYECKOE U MPAKTHUECKOE COICPKAHUE TEMbI OCBOCHO
MOJTHOCTBIO, 0€3 MpOoOeIoB, HEKOTOPhIE YMEHUs CPOPMUPOBAHBI HEAOCTATOYHO, BCE
MPEeyCMOTPEHHbBIE TEMOU y4eOHbIE 3a/1aHus BBITIOIHEHBI, HEKOTOPbIE BU/IbI 3aJaHUI
BBIIIOJIHEHBI C OMIMOKAMHU.

—  «YIOBIIETBOPUTEIHHO» - TEOPETUYECKOE U IMPAKTUUECKOE COJEpIKaHHE
TEMbl OCBOCHO YaCTUYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa,
HGO6XOZ[I/IMBIG YMCHUA pa6OTI)I C OCBOCHHBIM MAaTCpUaioM B OCHOBHOM
chOopMUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW y4eOHBIX 3aJaHUii
BBIITOJIHCHO, HCKOTOPLIC M3 BBIITOJIHCHHBIX SaI[aHI/Iﬁ CoACpiKar OIIIMOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE U MPAKTHUECKOE COJACpIKAHHE
TEMBl HE OCBOCHO, HEOOXOIMMBIE YMEHHS HE C(HOPMHPOBAHBI, BBITIOJIHEHHBIC
y4eOHBIC 3aJIaHUsI COJEPKAT TPYOBIC OITHOKH.

IpakTuyeckoe 3ansaTue Ne 11
HN3yyenue padoThl NPUHUMIHNAIBHBIX CXeM YIIPABJIEHUS YIEKTPOABUTATEIAMHI

Ieap padoThI: N3ydYeHNE CXEMBI HEPEBEPCUBHOTO YIPABICHHUS ACHHXPOHHOTO JIBUTaTEIIs
C KOPOTKO3aMKHYTBIM POTOPOM.

Beimosiaue pa6ory, Bel Oynere:
YMETB!

VY 1.5.05 nmpaBuIIbHO SKCIUTYaTHPOBATh 3JIEKTPOOOOPYAOBAHHE W MEXAHM3MBI Iepeaadu
JBUKEHUSI TEXHOJIOTMYECKUX MAIlIMH U alllapaToB;

V¥ 1.6.11 meTonbl pacuera U U3MEPEHHSI OCHOBHBIX [1aPAMETPOB JIEKTPUUECKUX LIETIEH;
MarepuanbHoe odecniedeHre: METOJUUECKNE YKAa3aHUs, CXEMBbI

3aganme: M3yyuTh PabOTy NPUHIUIHMAIBHON CXEMbl YIpaBJIEHUS aCHHXPOHHBIM
JIBUrareneM (HepeBepCHUBHOTO U PEBEPCUBHOIO)

ITopsinok BbINOJIHEHHA PadOTHI:

B cxemax peneiHO-KOHTAaKTOPHOTO YIPaBJICHHs CIEAYyeT pa3nyaTh CHIIOBBIE IICTH,
MUTAIONIME DJICKTPOJBUTATENN, W LENH YIPABICHUS, MHUTAONMECs TUO0 HEMOCPEICTBEHHO OT
ceTd, MO0 Yepe3 MOHKAIOIIHA TpaHC(hOopMATOp B MENAX OE30MacCHOCTH.



CymiecTBylOT JBa MNPUHUUIIKAIBLHO  Pa3NUYHBIX crHocoba HayepTaHUs  CXEM
ABTOMAaTU3MPOBAHHOIO AJIEKTPONPHUBOJA — CBEPHYTHIE CXEMbl M pa3BEpPHYTbIE. B CBEpHYTHIX
CXeMax BCE amnmaparbl M y3Jbl, BXOISIIME B CXEMY, M300paKaloT TaK, KaK OHU (PaKTUYECKU
pacIoNoXKEeHbl OTHOCUTEIBHO APYT npyra. Ha 6a3e sTHX cXeM COCTaBIISIOT MOHTaXXHbBIE CXeMbl. B
pa3sBEpHYTHIX CX€Max JJEMEHTbl alnapaToB M y3JOB  pPACHOJIOKEHbl IO MPUHLHUIY
IPUHAIEKHOCTH MX K TEM WM HMHBIM OTAENbHBIM LiensiM. COelTMHEHUs! OTIENIbHBIX 3JIEMEHTOB
BBITIOJIHSIOT TaK, YTOObI ObLJIa JOCTUTHYTa MAaKCUMaJIbHAs HATJISAHOCTD MIPU YTEHUU CXEM, a YHCIIO
nepeceueHni ObUI0 MUHHUMAJIbHBIM. B pa3BepHYThIX cXeMaX OTIEIbHBIE JIEMEHTBI OJTHOIO U TOrO
JKE amrapara MOr'yT BXOJUTb B pas3Hble LieNM cXeMbl. Hampumep, KOHTaKThl TEIJIOBBIX peEIle
BXOJAT B LIENH YNPABJIECHUS, & HATPEBATEIbHbIE FJIEMEHTHI — B CUJIOBBIE LIETIN.

ArmnmaparaMd U y3JaMH CXEM peJeiHO-KOHTAaKTOPHOTO YIPaBJICHUS SIBIAIOTCS: pele,
KOHTaKTOpbI, YCWIMTENHW, JaTYUKH, CHUTHaJbHbIE YCTPOMCTBA, IIyTEBbIE U KOHEYHBIE
BhIKItOUarenu. He ciemyer cmemmBarh AaT4uk ¢ pene. JlaTyuk HemocpeacTBEHHO BOCIPUHUMAET
BO3/eHCTBHE (DU3NUECKOM BETHMUMHBI (HAPSDKEHUs, 1aBIICHUS, TEMIIEpaTypbl) U Mpeodpa3yeT 3T0
BO3JICHICTBHE B CUTHAJIbI, BbI3bIBAIOIINE paboTy pene. JlaTunkaMu MOTyT OBITH TEPMOIAPHI,
(b oTOoCONPOTUBIICHHUS, TEPMUCTOPHI. CUTHAIIBI, BIPA0ATHIBAEMBIC TaTYMKOM, OBIBAIOT ONTUYECKUE,
MHEBMATUYECKUE, MEXaHWYeCKHe U, HaKoHel, JyekTpuueckue. [locnennue mmMpoko
MPUMEHSIOTCS] B aBTOMATHKE.

Pene ortnnuaercs oT gaTyMka TeM, YTO CpabaThIBAE€T MpPU CTPOTO OMPEAEICHHOM 3HAYCHUU
BXOJHOMU (hM3UYECKON BETMUMHBI U 3aMBIKAET MO0 pa3MbIKAeT HETTOCPEACTBEHHO MIIM KOCBEHHO TY
WIM WHYIO Lienb. Pene ObIBAIOT TEMJIOBBIE, MEXaHWYECKHE, THEBMATHUECKUE U DSJIEKTPHUUYECKHE;
nocjenHre cpadaThIBalOT OT BO3JCHCTBHUS SJIEKTPUUYECKUX BENIUYUH. Pene MapkupyoT AByms
OykBamu: mepBas OykBa P o3HauaeT pene, a BTOpas MOKa3bIBaeT €ro Ha3HAUCHHE WM THIIL.
Hanpumep, PM — pene toka, PH — pene nanpsixenus, PP — pene momuoctu, PY —
ykazareinpHoe, PT — TennoBoe u T. 1.

OCHOBHBIMH MMPpUHOWIIAMW aBTOMATHU3alluK YIIPABJICHUA J3JICKTPONPHUBOJAMU SABJIAIOTCA: a)
ylpaBieHue B (YHKIUM BPEMEHH, T. €. BBINOJHEHHE TOCIEAYIOUEH ONepaluu Yepes
OTIpEJICIEHHOE BpeMs IMocie mpenpaymieil; 0) B GyHKUMM CKOPOCTH; B) B (PYHKIIMU TOKa B
0o0MOTKax ABUTaTeNs; I') B QYHKIMU MPOUIEHHOTO MYTH.

B cxemax ymnpaBieHus B (YHKIMM BpPEMEHHM NPUMEHSIOT Pa3IM4HbIE pelie BPEMEHU: a)
MEXaHUYECKUE, HalpUMEpP MAasTHUKOBBIE, ACHCTBYIOUIME HE3aBUCUMO OT 3HA4YE€HUS TOKA B
obmoTkax jBuratens. CpabaTblBaHHE TaKMX penie MPOMCXOAUT JUOO0 OT MEXaHW4eCKOro
BO3/ICIICTBUS HA HUX IPU MEPEMEILEHUH SIKOPS KOHTaKTopa (MPUCTPOEHHBIE), MO0 MPU MUTAHUH
OOMOTKHM COOCTBEHHOI'O 3JEKTPOMAarHuTa; 0) 3JeKTPOMArHuTHbIE, KOTOpbIE MO psAAy NPUYUH
TpeOYIOT B IIE€NU YIIPaBJIEHUS MMOCTOSIHHOTO 3HaYEHUS TOKA.

KOHTakTOpsl ~ ABIAIOTCS  DJIEKTPOMAarHUTHBIMM ~ anmaparamMi Uil AUCTAHIIMOHHOTO
BKJIIOYECHHUS U OTKJIFOUEHUS AeKTpozBurateneii u mapkupyrorcs OykBamu KJI. Ilpu Hanmuuum B
CXeM€ HECKOJBKUX KOHTAaKTOPOB, BBIMOJHSIOMIMX pPa3IMyHbIE ONEpaluy, cieBa K OyKBEHHOMY
ob0o3nauennto KJI mpunmchiBaloT mopsiAKoBbIi Homep. Karyiika KOHTakTopa MOXKET HMETh
OJIMH, J1BA, TPH M 0o0Jiee KOHTAKTOB, MPUYEM HEKOTOpbIE U3 HUX HAXOMATCS B CHJIOBBIX IIETIfAX,
Ipyrue — B LemsAX ynpasieHUs. Kaxaplii KOHTaKT IMOIydaeT TO e OyKBEeHHO-IM(pPOBOe
0003HaUEHME, YTO M €ro Karyuika. Bce KOHTakThl M300pa’kaloT Ha CXeMaxX B TaK Ha3bIBAaeMOM
HOPMaJIbHOM TOJ0XKEHUH, COOTBETCTBYIOILIEM OTCYTCTBHIO TOKa B OOMOTKE WJIM OTCYTCTBHIO
MEXaHWYECKOTO BO3/IEUCTBHUS HA KOHTAKT.



HpI/I HGO6XOI[I/IMOCTI/I ITyCKa U OCTaHOBa ABUIaTC/IAA U3 HECKOJIBKUX MECT ITYCKOBBIC KHOIIKH
BKJIIOYAIOT MapaJlyiCJIbHO, @ KHOIIKM OCTAaHOBA IMOCICAOBATCIILHO. CurHajbpHBIC JIAMIIBI MOTYT

BKJIIOYAThCS Ha 3a)KUTaHWE WU moracaHue. Takue jamibl 0003HAYAIOT HA cXeMax 6yKBaMH
JIC.

Jlis cocTaBieHHsT W UTEHUS Pa3BEPHYTHIX CXEM pElIeHHO-KOHTAKTOPHOIO YIPaBJICHUS
ClelyeT yCBOUThH OOIIMKA MPUHLMUII MOCTPOEHHUS MX U HPUHATYIO MapKUPOBKY. Bce anmemMeHTH
COOTBETCTBYIOUIMX allapaToB M Y3JIOB, BXOJSAUIMX B LENHU YIPABIECHUS, TOJDKHBI 0003HAYATHCS
TaK ’k€, KaKk COOTBETCTBYIOUIME almapaThl WM Y3Jbl CWIOBBIX Lieneil. Ecnu B cuimoBoil nenu
MMEETCSl HECKOJIbKO COBEPIIIEHHO OJIMHAKOBBIX amlapaToB, BHIIOIHSAIOUIMX OJUHAKOBBIE (DYHKINH,
TO Tmociie OyKBEHHOro 0003HAueHHUs CcIlpaBa MPOCTABISIIOT IOPAIKOBBIM HOMEp ammnapara.
Hanpumep, TemioBele pesie, BBIIOJHSIONIME OJUHAKOBBIE (YHKIUMU, HO BKIIOYCHHBIE B
pasnuuanbie (asel, o003HavaroT Tak: PT1, PT2.

Cxema HepegepcuHoz2o ynpasieHus mpexgasHbiM ACUHXPOHHBIM dJIeKmpoogueamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.
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[Tpu Brrouenun kHonku KHIT («Ilyck») karymka marautHoro myckatens KJI momydaer
nutanue no nenu: ¢gaza C, zamknytas kHonka KHC («Ctom»), kHonka KHII, 3aMKHYTBIH
koHTakT PTI1, Ha KOTOpHIM BO3mecTBYIOT 00a TermioBbix pene PTI, karymka KJI, nHyneBoi
npoBod. Takum o0pa3oM, MarHUTHBIM IycKaTelb OKAa3bIBaeTCs BKIIIOYEHHBIM Ha (hazHoe
Hanpspokerue 220 B, 3amkHyTcest ero koHTakThl KJI B cuiloBO# 11enu u aBurarens M MmoxyduT
nutanue. OHOBpEeMEHHO 3ambIKaeTcs 0s1ok-koHTakT KJI, mrynTupyromumii knonky Kull, kotopas
MokeT ObITh ornymeHa. OcrtaHoB aurarens ocyuiectBiserca kHonkoit KuC. Ilpu
neperpy3kax cpabaThIBalOT TEIUIOBBIE pelie, pa3MBIKAIOT CBOM KOHTakT PT1 B menum kaTyrku
KJI w w™MarHuTHBIA TMycKarenb OTKIouaercsa. Jlms curHammsamuu  paOOThl  IBUTATENs
npexycMmoTpeHna yamna JIC, kotopas Bkimrodaercs 0yok-koHTakToM KJI. Jlmst 3ammThl cetu OT
TOKOB KOPOTKOT'O 3aMbIKaHHsl YCTAHOBJIEH aBTOMATHYECKHUI BBIKIIIOYaTenb BA.

Xoa padorsi:
M3y4nTh OCHOBHBIE TEOPETUYECKUE TIOJIOKECHUS.
BrruepTuTh cXeMy ynpaBlIeHHUs] ACHHXPOHHBIM JIBUTATEIIEM.
N3yuuth paboTy cXeMBbl.
OTBeTUTH Ha KOHTPOJIbHBIE BOPOCHI
. Cnaua paboThI CXEMBI.
KoHTposbHBIE BOITPOCHI:

agrwdE



1. Tlepeuncnuth peXUMBbI pabOTHI ANEKTpoABHraTenei. JlaTh ompeneneHue KakIoMy

PEXUMY.

2. ITlepeuncnutpb IIyCKOPETYJIMPYIOLIHE anmaparsl JUIS YIIPABJICHUS

3JIEKTPOJBUTATEIIIMU., UX Ha3HAUYEHUE
OOBSICHUTH Ha3HAYEHHUE U YCTPOUCTBO IIABKOTO MPETOXPAHUTEIS.
Jliis yero npeaHa3Ha4eHo TEIoBoe pese?

How

(I)opMa NnpeacraBJCHUus pe3yjabTara: CBOGBpCMCHHO W IPpaBUJIbHO BBIITOJIHCHHBIC

pacuEThl

Kpurepun onenkmu:

—  «OTAMYHO» - TEOPETUUECKOE U MPAKTUYECKOE COAEPIKAHUE TEMbI OCBOCHO
MOJIHOCTBIO, O3 mpobesoB, yMeHus cOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOI
y4ueOHBI€ 3aJJaHNS BBITIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS OIICHEHO BBICOKO.

—  «Xopouio» - TEOPETUUECKOE U MPAKTUYECKOE COJAEPKAHUE TEMBbI OCBOCHO
MOJIHOCTBIO, 0€3 MPOOesIoB, HEKOTOPble YMEHUsI C(HOPMUPOBAHBI HEAOCTATOYHO, BCE
MIPEIyCMOTPEHHBIE TeMOW yueOHbIE 3a/1aHUs BBIITOJHEHBI, HEKOTOPBIC BUIBI 33aHUI
BBITIOJTHEHBI C OLTHOKaMH.

—  «YOBIJIETBOPUTENIBHO» - TEOPETUYECKOE U IPAKTHUYECKOE COJEpIKaHUE
TEMbl OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HeoOXoIuMBIE yMEHHS pabOThl C OCBOCHHBIM MAaT€pUaJOM B OCHOBHOM
cOpMHPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOW YYeOHBIX 3a/JaHUil
BBITIOJTHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 3a/IaHUl coZiepKaT OIIMOKH.

—  «HeynoBieTBOPUTEIBHO» - TEOPETHUUECKOE M MPAKTHYECKOE COJEpKaHUE
TeMbl HE OCBOEHO, HEOOXOAMMBIE yMEHHUs He c(OPMHPOBaAHBI, BHIIOJHEHHBIC
yueOHbIe 3aJIaHHsI COJIEPKAT rPpyObie OMMOKH.

Tema 1.10 OcHOBBI JIEKTPONIPUBOAA
IpakTuyeckoe 3anaTue Ne 12

«OnepaTuBHBIA y4€T padOThI JHEPreTHYECKUX YCTAHOBOK)

Heﬂb paGOTLIZ HN3YUCHUC OCHOBHBIX MepOHpI/IHTI/Iﬁ 10 SKOHOMHHU BHCKTpI/I‘IeCKOﬁ

SHEPIHH.

Beimosiaue pa6orty, Bel Oynere:

YMETb:

VYV 1.4.04 cHumaTh NOKa3aHUS U IOJIb30BATHCA BJIEKTPOM3MEPHUTENbHBIMU MPUOOpaMHu U
PUCIOCOOICHUSMH;

MaTepnanbﬂoe o0ecneyeHnue: MCTOANYCCKUEC YKa3zaHHWs, KAPTOUKHU C 3aJaHUEM,
CHp&BO‘-IHLIﬁ MaTcpHrall

3aganue:

1-HpOI/I3BCCTTI/I pacqéT QJICKTPOOCBCHICHUSA C IPUMCHCHUCM 3Hepr0c66pera101u1/1x HCTOYHUKOB

CBETA;

2.-Be100op MomHOCTH aBUTaTENs JTH(TA (C MPOTHBOBECOM H O€3 HETO);

3. Be16op MomiHOCTH JBUTATENS HACOCA, BEHTHIIATOPA, KOMIIpEccopa.



ITopsinok BbINOJIHEHHS PadOTHI:

Ocsgerienne. Bei6op Tpedyemoii OCBEIIEHHOCTH JUISI OCBETHTEIBHBIX YCTAHOBOK
00IIeTOMOBBIX TIOMEIICHHUI (JIECTHUYHBIX KJIIETOK, TAMOYPOB, MMOATAKHBIX KAPMAHOB,
KOPHJIOPOB, YEPIaKOB, MOIBATILHBIX TTOMEIICHHA, THPTOB U Ap.) mpousBoasaT mo CH u IT 11-4-
79 . 3ameHa namn HaKaJIMBaHUS Ha YHeprocOeperaroIe MCTOYHUKN CBETa MO3BOJIUT
3HAYUTENIbHO COKPATUTh KOJMYECTBO HCTOUYHHUKOB CBETA, YMEHBIIUTH PACXOJ AJIEKTPOIHEPTUH,
CHU3UTH U3JEPKKU U U30aBUTHCS OT 3a00T MO 00CTY>KUBAHUIO; YIYUIIUTh pabouyio 0OCTaHOBKY
U YCJIOBHSI TPY/Ia; IOBBICUTH YPOBEHb BUJIMMOCTH U 06€30MacHOCTH TpyAa. CaMbIM IPOCTHIM
METOJIOM pPacd€Ta OCBEIIEHHOCTH SBIIACTCA METOJ YAECIbHOW MOLIHOCTH .

YV nenbpHas MOITHOCTD OMPEACIIACTCA 110 CIIPABOYHHUKY B 3aBUCHUMOCTHU OT THUIIA
CBCTHJIbPHHUKA, BBICOTHI €I'0 I10JIBECA, HOpMpreMOﬁ OCBEUIEHHOCTHU U MJIOIIAJAN ITOMEIICHUS.

P061.u-= ® S,

rae S — miIomanb MOMEIEHH, M2,

® —yJeJIbHas MOIIHOCTb, Br/Mm?,

P — oOmrast ycraHoBIIeHHAst MOLITHOCTh, BT.
KonnuyecTBO CBETUILHUKOB

N = Pogu /Py,

P, — mommuocTs namisl, BT.

Jludtel (MOABEMHHMKHM) SABISIOTCS MEXaHU3MaMU BEPTUKAJIBHOTO TpaHCIOpPTa |
npeaHa3HauyCHbl  JJIdA NepeMCIICHUSA IMacCaxupoB N pa3IiMYHbBIX TIPY30B B KHUJIBIX,
MMPONU3BOACTBCHHLIX H O6HI€CTB€HHBIX 3aHUAX. HpI/IMeHCHI/Ie J'II/I(l)TOB C IpoOTHUBOBECAMHU |,
KOTOPBIC MOJDKHBI YPaBHOBCUIMBATHL CHIIY TAXKCECTHU HYCTOfI KaOMHBI U 4YacTH IIOAHUMAECMOT' O
Tpy3a, 3HAYUTCIBHO CHMXACT MOIIHOCTb JABUTATCIA, NPUBOAWUT K BBIPABHUBAHHWIO rpa(bMKa
HArpy3Ky ABUTATENs, YTO COKpAIAeT €ro MeperpeB B mpoiiecce paboThl Tpy3a

a) 6e3 mpoTruBOBECA

P :(G + GO)v
n

rae P — MoniHoCTh Ha Bany aBurarens, BT.
G — cuia, HeoOxoauMasi Juis moabéMa rpysa, H;
Go- cuna g moabéMa 3axBaThIBAOIIETO pucnocodienus, H;
V — CKOpOCTh oabéMa H;
n —KIII noxséMHOro Mexanusma.

0) ¢ IPOTUBOBECOM

_ (G + GO — Gmp.)v
n

P

rae Gyp. — Macca npoTuBoBeca, H.

Hacocs! mmpoko NpuMeHsIoT B CUCTEMaX XO0JIOAHOT0, TOPSYEro BOAOCHAOKEHUS U
TEIUIOCHA0KEHHMS, a TAKKE MPOTUBOIMOKAPHOTO & BogocHa0keHust. Hacockl 1o crmoco0y



JENCTBUS MOAPA3AESIOTCS Ha MOPIIHEBbIE U IEHTpoOekHbIe. [1Ji HeHTPOOEKHBIX HACOCOB
0Cc0OEHHO Ba)KEH BBIOOP YIJIOBOM CKOPOCTH JBUTATEINSA, T.K. MOMEHT JBurarens (kak u'y Ilpu
3aBBIIIIEHHE CKOPOCTH MOIIHOCTH PE3KO BO3PACTAET, UTO BICUET 3a COOOM meperpeB 0OMOTOK
nsurarens. M, Hao00poT, Ipu CHUKEHUH CKOPOCTH HAIIOP OKA3bIBACTCS HEJOCTATOYHBIM H
HAcoC HE MePEeKaunBaeT )KUIKOCTb.

H1073
p=reQ
NH NI

r7€ 7Y - TUIOTHOCTh NEPEKAYMBAEMOM KHIKOCTH, KI/M> (o Tab6m., 11t BOJBI - IOOOKF/MZ);
g — YCKOpeHHE CBOOOHOTO MaICHUS (9,8 1m/c?);

Q — mogava Hacoca (MPOU3BOJUTEIBLHOCTH), M/ c

H — pacuérHas BricoTa moauu (Harop),m;

Nu KITJ] Hacoca (mist mopiaeBoro Hacoca 0,7 — 0,9; mist nentpodexusix 0,45 - 0,75);
Nn — KIIJI nepenauu, papusrii 0,9 — 0,95

YMeHbIIeHHe MOIIIHOCTH ABHUTATEIs, a CIIE0BATEIBHO, PACXO/] U TIOTEPh SHEPTHH MOXKHO
obecrieunTs 3a cuét noseiienus KI1/1 nacoca. Heo0xoanmo 3aMeHUTH ycTapeBIIne HACOCHI,
npopaborasmmue 15-20 set, coBpemeHubME ¢ 60nee Beicokum KIT (zo 0,9)

_ 1 1
W—0,98Hc(m—@)Qt,

rae W — pacxon anekTposHepruu, kBt u.
Hc — cratnueckuii Harop (cyMMa BBICOT BCAachlBaHUS U HATHETAHUS), M;
Nut, Mu2 - KIIJI ctaporo u HOBOro HacocCoB.;
t — BpeMsi pabOTHI Hacoca B TOM,Y. .

3HAUUTENIbHAs YKOHOMHUS YHEPTUHU B HACOCHBIX YCTAHOBKAX JOCTUTAETCS MTPHU OTKIOYEHUH
MaJIOHarpy>KE€HHBIX JABUTaTENEH WM MOBBIIIEHUE HX 3arpy3kd. PerynnpoBaHue 1opauu Hacoca
3a CYET U3MEHEHMSI YaCTOThI BPAIIEHUsI IBUTATENs, aBTOMATU3aLlisl HACOCHBIX YCTAaHOBOK TOXE
AT 3HAUNUTENbHBIN 23PPEKT 0 CHUKEHHUIO pacXoa dIEKTPOIHEPTHH.

BeHTHISIIMOHHBIE YCTAHOBKY MPEAHA3HAYEHBI JUUIS IIO/Ia4U CBEXKErO BO3/1yXa B
MOMEILEHUSs], 0O0ecreueHNus HOPMHUPYEMOM KPaTHOCTH OOMEHa BO3/lyXa M KOMIIEHCALUU TEII0 —
U BJAroBBIICICHNUN. Takue CUCTEMBI Ha3bIBAIOTCSA MPUTOYHBIMA. Il yAaJIeHHs 3arpsI3HEHHOTO
BO3/yXa M CO3JaHUsI HEOOXOIMMOI0 BO3AYIIHOIO OajlaHca CIIyKaT BBITSDKHBIE CUCTEMBI

MoIIHOCTD AMEKTPOABUraTelNlsl BEHTUISATOPA ONPEEISIIOT 10 popMmyIie

_QH1073
MB NI

rae Q — mojava BEHTHIIATOPA, M/ c
H- Hanop, coznaBaeMblii BEHTUIATOPOM, [a;
Ns KIIJI BenTumsropa (ocesoro ot 0,4 no 0,7; nuenrpodexnoro ao 0,8);

Nu — KII/ nepenaum ot anexkrpoaBUraresis K BEHTUIATOPY.



Pacxon anexkTposHepruu Ha B BEHTUIISLIMOHHBIX YCTAHOBKAX MOXET ObITh JOCTUTHYT 3a
cuéT mpuMeHeHus 0oJiee COBPEMEHHBIX BEHTHIATOPOB ¢ BoicokuM KIIJI, ncrmonb3oBanus
HKOHOMHYHBIX CITIOCOOOB PETyIMPOBAHUS BEHTHISTOPOB, a TAK)KE BHEAPEHHS PA3IMYHBIX BUIOB
aBTOMAaTUYECKOI'O YIIPABJICHUS BEHTUIALMOHHBIMY YCTAHOBKAMU

hQc(n2-n1) t1073
W = Qe(nz-n1)
ninz

rae W — pacxoj anekTposHepruu, KBt 4.
h —nepenan nasnenui, [1a
Q - MPOU3BOIUTETHLHOCTh BEHTUIISTOPA, M/
Nut, Mu2 - KIIJI 3aMeHsieMOro M HOBOTO BEHTWJISITOPOB;
t — Bpemst pabOThl YCTAaHOBKH. .

Xox padorsl:.Pemienue 3a1a4 1o UHAMBUAYAIbHBIM KapTOUKAM
dopma mnpeacraBiaeHuss pe3dyJabrara: CBOEBPEMEHHO U IMPABWIBHO BBHIIOJIHEHHbIE
pac4€Thl

Kpurepum ouenku:

—  «OTIUYHOY» - TEOPETHUYECKOE U MPAKTUIECKOE COJIEPIKaHUE TEMBI OCBOCHO
MOJIHOCTBIO, O3 mpoOeoB, yMeHUs CHOPMUPOBAHEI, BCE MPEAYCMOTPEHHBIC TEMOM
yueOHbIe 3aJJaHUS BBIIOJIHEHBI, KAUeCTBO UX BBIMOJIHEHUS OIICHEHO BHICOKO.

—  «XO0pomIo» - TEOPETHYECKOE U MPAKTHUECKOE COJACPKAHUE TEMbI OCBOCHO
MOJTHOCTHIO, 0€3 MpOoOeIOB, HEKOTOPBIE YMEHHU CPOPMUPOBAHBI HETOCTATOYHO, BCE
MPEeyCMOTPEHHbBIE TEMOU y4eOHbIE 3a/1aHus BBHITIOIHEHBI, HEKOTOPbIE BU/IbI 3aJaHHI
BBITIOJTHEHBI C OITHOKAMH.

—  «YIOBIIETBOPUTEIHHO» - TEOPETUYECKOE U MPAKTUYECKOE COJEpIKaHHE
TeMbl OCBOCHO YaCTUYHO, HO TMPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOoOXOUMBIE YMEHHS pabOThl C OCBOCHHBIM MATepUAJIOM B OCHOBHOM
chOpMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOW y4YeOHBIX 3aJaHUi
BBITIOJTHEHO, HEKOTOPHIE M3 BHIMIOJIHCHHBIX 33JIaHUH COJIepKAT OIIHOKH.

— «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE U MPAKTHUECKOE COJACPIKAHHE
TeMbl HE OCBOEHO, HEOOXOAMMbIE yMEHHUs He Cc(HOpPMHpPOBaAHBI, BHITIOJHEHHBIC
y4eOHbIE 3a/IaHUsI COZEPKAT

rpyOble OLIMOKH.

JlaGopaTopHoe 3ansTHE 2.
CoOopka cxeMbl peJieifHO-KOHTAKTOPHOTO YIIPAaBJIeHUsI ACHHXPOHHBIM JIBUTaTej1eM

Heﬂb: HU3Y4YCHUC CXEMBI HEPCBCPCHBHOI'O YIPABJICHUA ACHHXPOHHOI'O JABHUIaTCiisd C
KOPOTKO3aMKHYTBIM POTOPOM.

Beinosnus padory, Bel Oyaere:
ymembs:

VY 1.5.05 mpaBWIbHO 3KCIUTYaTHPOBATh AJIEKTPOOOOPYAOBAHHE W MEXAHH3MBI Tepeaadn
JBUKEHUS TEXHOJIOTMYECKUX MAIlIUH U alllapaToB;

MarepunanbHoe obecnieyeHue:
METOJMYECKUE YKa3aHUsI, HHCTPYKIIUU K J1ab0paTopHOU paboTe, IBUTATENh, POBO/A.
3amanmue:



U3YYUTh pabOTy NPUHIMITHAIBHON CXEMBI YIIPaBJICHUS ACHHXPOHHBIM JIBUTaTEJIEM,
coOpaTh HEPEBEPCUBHBIN ITyCK ACHHXPOHHOTO JIBUraTeNs C KOPOTKO3aMKHYTBIM POTOPOM
ITopsinok BbINOJHEHHS padoOTHI.

B cxemax penelHO-KOHTAKTOPHOIO YIPABJICHUS CIELYeT pa3jndarbh CUIIOBBIE LIEIH,
NUTAIONIME 3JIEKTPOJBUTATENN, W LEMH YIPABICHUS, MUTAIOUIMECS JIMOO HEMOCPEACTBEHHO OT
CETH, JIM0O uepe3 MOHMKAIOLIMIA TpaHc(hopmaTop B LessAX Oe30MacHOCTH.

CymecTBylOT JBa MNPUHIMIHAIBLHO  PAa3IUYHBIX  CIoOcO0a  HAYepTaHHS  CXEM
aBTOMAaTU3UPOBAHHOIO JJIEKTPONPUBOJA — CBEPHYTBIE CXEMbl M Pa3BEpHyTble. B CBEpHYTBIX
CXeMax BCE amnmaparbl M y3Jbl, BXOISIIME B CXEMY, M300paKaloT TaK, KaK OHU (PaKTUYECKU
PAcIIONOkKEHbI OTHOCUTENBHO ApYT apyra. Ha 6a3e sTHX cXeM cOoCTaBIIAIOT MOHTa)KHbIE cXeMbl. B
pa3BEpHYTBIX CXEMax DJJIEMEHTHl allapaToB MW  Y3JIOB PACIOJIOXKEHBI 110  IIPUHLHUILY
IIPUHAJICKHOCTH UMX K TEM WIM WHBIM OTAENBHBIM LersaM. COCIMHEHUS OTAENIBHBIX JJIEMEHTOB
BBITIOJIHSIOT TaK, YTOObI ObLJIa JOCTUTHYTa MAaKCHMaJIbHAs HATJISTHOCTD MIPU YTEHUU CXEM, a YHCIIO
nepeceyeHni OblJI0 MUHUMAIBbHBIM. B pa3BepHyThIX CXe€MaxX OTAEIbHBIC IEMEHTHI OJHOIO U TOro
JKE armapara MOTyT BXOJIWTh B pasHble Lenu cXeMmbl. Hampumep, KOHTAaKThl TEIJIOBBIX peEJle
BXOJST B LIETIH YIIPABJICHUS, @ HAIPEBATEIbHBIE JIEMEHTHl — B CHJIOBBIC LICTH.

AmnmaparaMy U y3J1aMH CXE€M pEJIeHHO-KOHTAaKTOPHOTO YIIPaBJICHUS SIBISIOTCS: pele,
KOHTaKTOpbI, YCWIMTEIW, JaTYMK{, CHUTHAJIbHBIE YCTPOMCTBA, IIyTEBBIE W KOHEYHBIE
BBIKIO4arenu. He ciegyer cMemmBaTh JaTdvk ¢ pene. JJaTyuk HENOCPEICTBEHHO BOCIIPUHUMAET
BO3JIeiicTBIE (PM3UUYECKON BEIMUMHBI (HANPSHKEHUs, TaBJIEHUS, TEeMIIepaTypbl) U IpeodpasyeT 3To
BO3JIECTBUE B CUTHAJIbI, BbI3bIBaIOIIME paboTy pene. JlaTunkaMu MOryT OBITH TEpMOIAphI,
(doToconpoTuBIeHUs, TepMUCTOPbI. CUIHAIBI, BBIPAaOAThIBAEMbIE JATYUKOM, OBIBAIOT ONTHUECKHE,
IIHEBMATUYECKHE, MEXAaHWYECKHEe U, HaKoOHell, oJyekTpudeckue. IlocnenHue mmpoko
IIPUMEHSIOTCS] B ABTOMATHKE.

Pene ornmyaercs oT marymka Tem, 4TO cpabaThIBAET MPH CTPOTO OMPEICICHHOM 3HAYCHUU
BXOAHOM (hr3ndecKoil BEIMUMHBI U 3aMBIKAET JIMOO pa3MbIKaeT HEMOCPEACTBEHHO MIIM KOCBEHHO TY
WIM UHYIO Lienb. Pene ObIBAalOT TEMJIOBbIE, MEXAHWYECKUE, ITHEBMATHUECKUE U BJIEKTPUUYECKUE;
HOCIIEIHNE CPadaThIBAIOT OT BO3AEHCTBHS 3JEKTPUYECKUX BETUYMH. Pene MapKupyrloT AByMs
OykBamu: mepBasi OykBa P o3HauaeT pene, a BTOpasl IOKa3bIBaeT €ro Ha3HAUCHHE WM THIIL.
Hanpumep, PM — pene toxka, PH — pene nanpsxkenus, PP — momuoctu, PY —
ykazareinpHoe, PT — TennoBoe u T. 1.

OCHOBHBIMH IIPUHIMIIAMHA aBTOMAaTH3allUK YIIPABJICHUS 3JIEKTPOIPUBOJAMH SBIISIOTCS: a)
ylpaBieHue B (YHKIUM BpPEMEHH, T. €. BBINOJHEHHE IOCIEAYIOUEH ONepalnuu uepes
OTIpEJICIICHHOE BpeMs Mocie Mpeabiayieii; 0) B GYHKIHUH CKOPOCTH; B) B (PYHKIIUU TOKa B
00MOTKaxX ABUTATENS; ') B PYHKLIUHU POHAEHHOTO MyTH.

B cxemax ynpaBieHus B (DyHKIMHM BpEMEHHM NPUMEHSIOT pa3IM4HbIE pelie BPEMEHU: a)
MEXAHWYECKUE, HAIPUMEpP MAasTHUKOBBIC, JCHCTBYIOIIME HE3aBUCHMMO OT 3HAYEHUs TOKa B
obmoTkax jBuratens. CpabaTblBaHHE TaKMX pefie MPOMCXOAUT JUOO0 OT MEXaHW4YeCKOro
BO3/CUCTBUS Ha HUX IPU MEPEMEILEHUN SIKOpSl KOHTaKTopa (MIPUCTPOEHHBIE), JTUOO0 MpU NMUTAHUU
OOMOTKHM COOCTBEHHOI'O 3JEKTPOMAarHuTa; 0) 3JeKTPOMArHuTHbIE, KOTOpbIE MO psAAy NPUYUH
TpeOYIOT B IIE€NU YNPABIEHUS MOCTOSHHOI'O 3HAUYECHUS TOKA.

KoHTakTOpBl ~ SABJSIFOTCS  AJEKTPOMAarHUTHBIMU  ammaparamMyd A8 JUCTaHLMOHHOTO
BKJIIOUEHHUS U OTKJIFOUEHUS AeKTpozBurateneii u mapkupyrorcs OykBamu KJI. Ilpu Hanmuuum B
CXeMe HECKOJIbKMX KOHTaKTOPOB, BBIMOJHSIOMIMX pa3UYHbIE ONEpaluy, ciieBa K OYKBEHHOMY
ob0o3Hauennto KJI mpunmchiBaloT mopsiAKoBbIi Homep. Karyiika KOHTakTopa MOXET HMETh
OJIUH, J1BA, TPH M 0oJiee KOHTAKTOB, MPUYEM HEKOTOpbIE U3 HUX HAXOMSATCS B CHIIOBBIX IIETIfAX,
Ipyrue — B IHemsx ynpaieHus. Kakaplii KOHTAKT IMOJy4aeT TO ke OyKBeHHO-IM(poBoe
0003HaUEHME, YTO M €ro Karyuika. Bce KOHTakThl M300pa’kaloT Ha CXeMaxX B TaK Ha3bIBAaeMOM
HOpPMAaJIbHOM IOJIOKEHUH, COOTBETCTBYIOIIEM OTCYTCTBHUIO TOKa B OOMOTKE WJIM OTCYTCTBHUIO
MEXaHUYECKOIO BO3IEUCTBUS HA KOHTAKT.

[Tpu HEOOXOAMMOCTH ITycKa U OCTaHOBA JIBUTATEIISI U3 HECKOJIBKHX MECT IyCKOBBIE KHOMKHU
BKJIIOUAIOT NApaJuIeIbHO, @ KHONKH OCTAaHOBA IOCJIEA0BAaTENbHO. CUTHAIBHBIE JaMIbl MOTYT



BKJIFOYATHCSl HA 3a)KUTaHHE WM moracanue. Takue jgammnbl 0003HAYAIOT HAa cxemax OykBaMu
JIC.

Jist cocTaBieHHMsT M YTEHUS PA3BEPHYTHIX CXEM PEJIEUHO-KOHTAKTOPHOTO YIPaBICHUS
ClelyeT yCBOUThH OOIIMK MPUHLMUI MOCTPOEHHUS MX U HPUHATYIO MapKUPOBKY. Bce anmemMeHTH
COOTBETCTBYIOIINX alMapaToB M Y3JIOB, BXOMSIINX B IENHU YIPABICHUS, TOJDKHBI 0003HAYATHCS
TaK ’k€, KaKk COOTBETCTBYIOIIME almapaThl WM Y3Jbl CWIOBBIX Lieneil. Ecnu B cunmoBoil nenu
UMEETCSl HECKOJIBKO COBEPIICHHO OJIMHAKOBBIX aIapaToB, BHITOIHSIONINX OJUHAKOBBIC (DYHKITHH,
TO Tmociie OyKBEHHOro 0003HAueHHs CcIlpaBa MPOCTABISIIOT IOPAIKOBBIM HOMEp ammnapara.
Hampumep, TeruioBble pelie, BBIIONHSIONINE OJWHAKOBBIE (YHKIMM, HO BKIIIOUCHHBIC B
pasznuunbie (a3bl, o0o3HavaroT Tak: PT1, PT2.

Cxema HepegepcueHozo ynpasiieHusi mpex@asHbiM ACUHXPOHHBIM DNIeKMpoogueamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.

BA
Ao— = -

8 o—
{o—

G =5

[Ipu Bxmrouenun xkHonku KHII («Ilyck») kaTymka MmarautHoro myckarens KJI momydaer
nutanue no uenu: ¢aza C, 3amkHytas kHonka KHC («Ctom»), kHonka KHII, 3aMKHYTBIH
koHTakT PTI1, Ha KOTOpHIM BO3meicTBYyOT 00a TerioBbix pene PT1, karymka KJI, nHyneBoi
npoBoJ. Takum oOpa3oM, MarHUTHBIA ITyCKaTellb OKAa3bIBAETCS BKIIOYEHHBIM Ha (ha3Hoe
Hanpspkerue 220 B, 3amkHyTcest ero koHTakThl KJI B cuiloBO# 11enu u aBurarens M moixyduT
nutanue. OJHOBpEMEHHO 3aMblkaeTcs 6Jok-koHTakT KJI, mynTupyrounmii kHonky Kull, kotopas
MokeT ObITh ornymeHa. OcrtaHoB asurarenst ocyuiectBiserca kHonkoil KuC. Ilpu
neperpyskax cpalaThIBalOT TEIJIOBBIE pelie, pa3MbIKatoT cBOM KOHTakT PT1 B menu kaTymiku
KJI w M™MarHuTHBIA Tmyckarenb OTKIouaercs. Jlms curHamusamuu  paOOThl  JIBUTATENs
npenycmorpena yamna JIC, kotopas BkimouaeTcst 6mok-koHTakToM KJI. [l 3ammThsl ceTd ot
TOKOB KOPOTKOT'O 3aMbIKaHHsl YCTAHOBJIEH aBTOMATUYECKUI BBIKIIIOUYaTe b BA.

Xoa padoThl.

N3yunTh OCHOBHBIE TEOPETHUUECKUE TTOJIOKEHUS.
BbruepTuTh cXeMy ynpaBiieHUsI aCHHXPOHHBIM JIBUTaTEIEM.
N3yuuth paboTy CXEMBHI.
OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
e Jlepeuncnuth pexxuMbl paboOThl 3nekTpoaBurarencil. Jlate omnpeneneHue
KQKIOMY PEXHUMY.
e JlepeuncnuTh  IyCKOPETYJMPYIOIIME  ammaparbl Uil yNpaBICHUS
AIIEKTPOIBUTATENSIMH, UX Ha3HAUECHUE
e OOBACHUTH HA3HAUYEHHUE U YCTPOICTBO MJIABKOTO MPEIOXPAHUTES.
e Jlns yero npegHa3HAYEHO TEIIOBOE pelie?
5. Cobparb HepeBepCHBHBIN MYCK ACHHXPOHHOT'O JIBUTATENsl C KOPOTKO3aMKHYTHIM
poTopom

NS



@opma npeacTaBiieHUsl pe3yJibTaTa: WHIANBUAYAIbHAS 3allUTa PabOThI CXeMBbI (OTBETHI
Ha BOIPOCHI).
Kpurepun onenkn:

—  «OTIUYHOY» - TEOPETHUECKOE U MPAKTUICCKOE COJIEPIKaHNE TEMBI OCBOSHO
MOJIHOCTBIO, O3 Mpo0esIoB, yMeHHUs COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOM
yueOHbIC 33]JaHUS BBITOJIHEHBI, KAYeCTBO UX BBIMIOJIHEHUS OIICHEHO BHICOKO.
—  «XO0pomIo» - TEOPETHYECKOE U MPAKTHUECKOE COJACPKAHUE TEMbI OCBOCHO
MOJIHOCTBIO, 0€3 MPOOEIIOB, HEKOTOPhIE YMEHHUsI C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE
MPEeTyCMOTPEHHBIE TEMOW Y4eOHBIC 3a/IaHUS BBIITOJIHEHBI, HEKOTOPBIC BUIBI 33/ IaHUI
BBINIOJIHEHBI C OIITHOKAMHU.
—  «YIOBIIETBOPUTEIHHO» - TEOPETUYECKOE U IMPAKTUYECKOE COJCPIKAHHE
TEMBbl OCBOCHO YAaCTUYHO, HO NPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOIUMBbIE YMEHHMS pabdOThl C OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
c(hOpMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPCHHBIX TEMOW YyYCOHBIX 3aJaHMiA
BBITNIOJTHEHO, HEKOTOPBIC M3 BBIMOJIHCHHBIX 3aIaHUM COJCpKAT OIIMOKH.
—  «HeymoBIeTBOPUTEIIEHO» - TEOPETUIECKOE W MPAKTHYECKOE COJICPIKAHKE
TeMbl HE OCBOEHO, HEOOXOJMMBIC yMEHHUs He C(HOPMHPOBAHBI, BHITIOJHCHHBIC
yueOHbIe 3aJJaHus coepKaT rpyOble OIIUOKY.
CamocrosiTeibHasi padora o0y4yaromuxca Pabora ¢ WHPOPMALMOHHBIMA HWCTOYHUKAMHU:
CocraBiieHre TECTOBOTO KOHTPOJIIS Ha TeMy «ATMaparypa yIpaBIeHHs U 3allUThD)

Tema 2.2. DiIeKTPOHHBIE BbINPSIMUTEIH
IIpakTnyeckoe 3ansaTue Nel3

Br100p 110108 /1151 BHINPSAMUTEIBHBIX cXeM. PacueT mapameTpoB u cocTaBiieHHe
cXeM BbINPSIMHUTEJIEH .

Leab padoThbI: BEIOOP TUOMOB AJIS PA3IUYHBIX BRIMPSIMUTEIBHBIX CXEM
Boinoinus padorty, Bl Oynere:
YMETh:

V¥ 1.6.11 meronbl pacueTa U U3MEPEHHSI OCHOBHBIX [1apaMETPOB JIEKTPUUECKUX IIETIEH;
MarepnanbHoe  olecrmedyeHHe:  METOJAMYECKHE  PEKOMEHJALMH,  CIPAaBOYHUKH.,
VHAUBHUyaJIbHbIE 3a/1aHUA..

3aganme: nogo0paTh AMOJBI AJIs1 OJJHOMOIYIEPUOIHOM, MOCTOBOM, ABYXIIOIYIIEPHOHOM
CXEM BBIIPSIMJICHUS.

HOpﬂ)IOK BbIIIOJTHCHHUA paﬁoTu:

Brinpsimutenu nepeMeHHOro TOKa, COOpaHHbIE Ha MOTYIIPOBOJHUKOBBIX AUOJAaX IIUPOKO
MPUMEHSIIOTCS B Pa3JIMYHBIX AIEKTPOHHBIX ycTpoiicTBax. [Ipu pemenuu 3agaun He0OX0MMO
IIOMHUTB, YTO OCHOBHBIMHU ITApAMETPaMU JUOJIOB SIBJISIFOTCS:

- JIONYCTHUMBIA TOK, HA KOTOPBIM paccuuTaH JaHHBIN JUO;
- 00paTHOE HaNPsKEHUE, BBIIEPKUBAEMOE TM0/I0M 0e3 Mpo0osi B HEPOBOAAIIMM MEPHO/.
[Tpu pemennu 3a1a4 HEOOXOAMMO UCIIONB30BaTh (POPMYJIbI, IPUBEIEHHBIE B Ta0muIe 1

Ta6muma 1 YcnoBus BeiOOpa 110I0B
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VYka3zaHus o peleHHIo 3a1a4u

Bemucate w3 Tabmumbl 2 «TexHUUECKHE JaHHBIC MOJYINPOBOJHUKOBBIX JIHOJIOB
napaMmeTpel AH0JA: lyon = ... A; Uggp =....B

2. Omnpenenutb TOK oTpedaeHus no popmyie
lg = Pg/Uq, T1ie

Py - MmomHOCTE IOTpEOUTENSA, BT

Uq - HanpsbkeHue notpedurens, B

3. OnpenenuTts HanpsHKeHUE, IEHCTBYIOIIEE Ha IMOJ B HEMPOBOASIINI neproA (AJ1s cBoei
CXEMBI BBITIPSMIICHUS )

4. IIposeputh auon nmo napamerpam lyon 1 Ugsp. JIHOR 10IKEH yIOBIETBOPATH YCIOBHSM,
YKa3aHHBIMHU B Tabmuiie 1.

Xon padoThi:

Jliss mUTaHusl TIOCTOSIHHBIM TOKOM TOTpeduTenss MOmHOCThio 250 BT mpu HampspkeHUH
200 B HEeoOxoaumMo coOpaTh CXeMy ABYXIOJYIIEPUOJAHOTO BBIIPSAMUTENS (pHC. 1), HCIIOIb30BaB
crangapTHelid quon tuna [l 243 b
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B
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Pucynok 1. Cxema qByXI10JIyIEpUOIHOTO BBIIPSAMUTEIS



1. BeimuceiBaeM u3 Ta0. 2 mapaMeTpsl AMOAA:
| on = 2A; U o5, = 200 B

2. Tox morpeburens
lg=Pg/Ug = 250/100 = 2,5 A

3. Hampsokenue, neiicTByOIIee Ha MO B HEMPOBO AN TIEPHO/;
Us=3,14-Uy=3,14-100=314 B

4. TIpoBepsieM TUOJ IO YCIOBHIO:
lion = 0,5 lg, 2 > 1,25 - ycnoBue 1O TOKY BBIIOJTHSETCS

Uosp = Us, 200 < 314 - ycioBue HE BBITOJIHSIETCS

5. BriOupaem u3 tabiuipl 2 1107, YAOBICTBOPSIOIMIMA 3TUM
yenoBusiM: J1 233 b (5A; 500 B) unu coenunsem asa nuoxaa /1 243 b mocnenoBatenbHO, TOrAa
Uosp =200-2 =400 B, 400B>314B

®opma mnpeacTaBjeHus pe3yabTaToB: CBOCBPEMEHHO U MPABUIBHO BBITOJTHEHHBIC
pacuér.

Kputepun onenku:

— «OTIUYHO» - TEOPETHUECKOE M TMPAKTUYECKOEe COAEpKAHHE TEMbl OCBOCHO
MOJTHOCTBIO, 0€3 Tpo0eoB, yMeHUs: chOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOW y4eOHbIE
3aJJaHus BBIITOJIHEHBI, KAYECTBO UX BBIIIOJTHECHUA OLICHECHO BBICOKO.

- «XOopomo» - TEOPETHYECKOe M TPAKTUYECKOE COJCPIKAHUE TEMbl OCBOCHO
MOJTHOCTBhIO, ©0€3 MpoOesoB, HEKOTOpble YMEHHS C()OPMUPOBAaHBI HEIOCTATOYHO, BCE
npeayCMOTPCHHLIC TeMOU y‘-Ie6HbIe 3alaHUA  BBIIIOJIHCHBI, HEKOTOPLIC BH/IbI SaIIaHI/Iﬁ
BBITIOJTHEHBI C OLTHOKaMH.

- ((yI[OBJ'IeTBOpI/ITeJ'IBHO» - TCOPETUUYCCKOC U MPAKTUYCCKOC COACPIKAHHUE TEMBI
OCBOCHO YaCTHYHO, HO TPOOETBI HE HOCSIT CYIMIECTBEHHOI'O XapaKTepa, HEOOXOAMMBIC YMEHHS
paboTBl C OCBOGHHBIM MaTe€pHaloOM B  OCHOBHOM  C(OPMHUPOBAHBI,  OOJBIIMHCTBO
npeaAyCMOTPCHHBIX TeMOU y‘-I€6HI)IX 3a)1aH1/1171 BBITIOJTHCHO, HCKOTOPLIC K3 BbIIIOJHCHHBIX
3a/laHui coJiepKaT OLTUOKH.

- ((HCYI[OBHGTBOPI/ITCJ'IBHO» - TCOPECTUUCCKOC U MPAKTHYCCKOEC COACPKAHUEC TCMbI
HE OCBOEHO, HEOOXOAMMblE YMEHHUs He Cc(OpPMHUpOBaHbBI, BBINOJIHEHHbIE Yy4YeOHbIE 3aJaHUs
coJiepkaT rpyOble OMIHUOKH.
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