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OJOBPEHO

[IpenMeTHO-LIMKIIOBOM KOMUCCHEN Meronnueckoi komuccuern MoK
«MexaHn4ecKoro, THAPABINYECKOTO
000pYyIOBaHUS 1 aBTOMATH3AIII) IIpotokomn Ne 3 ot «21» deBpans 2024r.

[Ipencenarens O.B. KopoBueHko
IIporokois Ne 5 ot «31» ssHBaps 2024r.

PazpaboTuuk (u):
npenogaBarens otaeneHus Ne3 « CTpouTenbeTBa, SKOHOMUKH U cepbl 00CTYKUBAHUS

Muoronpogunsaoro komiemka @PI'BOY BO «MI'TY um. I"'11. HocoBa»
Haranes Crenmanosua baxtoBa

Metoauueckie yKa3zaHHs 110 BBITOJIHEHUIO TPaKTHYECKUX / J1abopaTopHBIX padboT
pa3paboTaHbl Ha OCHOBE pabodeil mporpaMMbl yueOHOW AUCHUIUIMHBI «DJIEKTPOTEXHUKA H
OCHOBBI JIEKTPOHUKNY.

ConepkaHue TPAKTHYECKUX pPadOT OPUEHTHUPOBAHO HA TOJATOTOBKY OOYYArOIIMXCS K
OCBOCHMIO MPO(PECCHOHANBHBIX MOJTYJIEH IPOTpaMMBbI IIOATOTOBKHU CHEIIMATIMCTOB CPEAHET0 3BEHA
no crenuanbHOCTH 15.02.17 MoHTax, TeXHHYECKOe O0CITy)KMBaHHE, SKCIUTyaTallsi U PEMOHT
IPOMBIIIJICHHOTO 000pY0BaHUs (TI0 OTpacisiM) U OBJIAJCHUIO OOIMMH U PO(eCcCHOHATBHBIMU
KOMIIETEHIIUSIMH.
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1 BBEAEHUE

BaxHyto gacTh TeopeTHueckoil U MpohecCHOHAIbHON MPaKTHYECKOH MOATOTOBKH OOydYaromuXcs
COCTaBJISIFOT MIPAKTUYECKHE U J1a00PATOPHBIC 3aHATHSL.

CoctaB U copepkaHHE NPAKTUYECKUX U J1a0OPAaTOPHBIX 3aHITUI HaNpaBiIEHbl Ha PEaIM3aLUI0
®denepanbHOTO  TOCYAapPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpeaHero mpodeccHoHaIbHOTO
o0pazoBaHws.

Benmyme#t numakTHUecKkod — LENBbI0  MPAKTUYECKUX  3aHATHHA  sBIsieTcs  (hOpMHpOBaHWE
npo¢ecCHOHANBHBIX MPAKTHYECKUX YMEHHUH (YMEHUH BBIOTHATH ONpEAETICHHBIC NEHCTBUS, ONEpalHH,
HEOOXOIUMBIE B TOCIEAYIOMIEM B MPO(QECCHOHANBHOW MESATEIBHOCTH) MM YYEOHBIX MPaKTHYECKUX
yMEHUH (yMEHHMH BBIOMpATh 3IEKTPOM3MEPHUTEIbHBIE HPUOOPHI, MYCKOPETYIUPYIOLIYIO amnmnaparypy,
ceueHre NpoBOAOB M KabeJei, pemaTh 3aJauu o noA0opy 3allMTHOM anmapaTypsl U JIp.), HEOOXOUMBIX
B TIOCJIEAYIOICH Y4eOHOH NesITeIbHOCTH.

Benmymeit nmumakTudeckod 1enp0  JTa00OpaTOPHBIX 3aHATHN SIBISAETCA DKCIEpUMEHTaIhHOE
MOATBEPXKICHNE U ITPOBEPKA CYILECTBEHHBIX TEOPETUUECKUX MOJIOKEHHUH (3aKOHOB, 3aBUCUMOCTE).

B cootBeTcTBUY ¢ paboueii nporpammoit yaeoHon quctuiuinHbl «OI1.05 DiekTpoTeXHUKa U OCHOBBI
3JIEKTPOHUKHY» MPELYCMOTPEHO NPOBEACHHUE MPAKTHYECKHUX U JTa00OPaTOPHBIX 3aHITHH.

B pesynbraTte ux BBITTOTHEHHS, 00yJatONTHICS TOIDKEH:

ymemb:

VYa 1. [IpoBepsTh MpaBUIBHOCTH cpabaThIBaHMsI TPUOOPOB yNPaBICHHUS POCTOTO 000PYAOBAHHUS;

Ya 2. Hcnonp3oBaTh KOHTPOJIBHO-U3MEPHUTENbHbIE HHCTPYMEHTHI Al KOHTPOJS KayecTBa
BBINOJIHSIEMBIX paOOT 110 PErYIUPOBKE MEXaHU3MOB 000y 10BaHUS;

Ya 3. IIpoBomuTh AMAarHOCTUKY OOCITY>KUBAEMOTO OOOPYAOBaHHS C TPUMEHEHHUEM CPEJICTB
JMAarHOCTHKY ;

VY1 4. Beibupats He0OX0qMble KOHTPOJIbHO-U3MEPUTEIbHBIE HHCTPYMEHTHI,

ConeprkaHue MPaKTHYECKHUX M TA00PAaTOPHBIX 3aHSTHI OPUEHTUPOBAHO Ha TIOJITOTOBKY O0YYaIOIIHXCSI K
OCBOCHMIO NPO(ECCHOHATIBHOIO MOMYJISI MPOrPaMMbl TOATOTOBKH CHELHAIMCTOB CPEJHETO 3BEHa IO
CIIELUAILHOCTHU U OBJIAJICHUIO HPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

IIK 1.3. IIpou3BoANTH OLEHKY COCTOSHHS MPOMBIIUIEHHOTO (TEXHOJOTHYECKOr0) 000pyIOBaHUS
MI0CJIE BBHIMOJIHEHHUS HAJIQJAO0UYHBIX paboT, KOHTPOJIb TEXHUUECKOTO COCTOSHUS 000pyI0BaHUS IIPU BBOJE B
9KCIUTyaTalHIO.

MK 2.1. TIpou3BoauTh TEXHHYECKOE OOCTY)XKMBaHHE H JIMACHOCTHKY IPOMBIIIJICHHOT'O
(TexHONIOrNYecKoro) OO0OpYAOBaHHMS B MPOLECCE O3KCIUIyaTallkd B COOTBETCTBHM C TEXHUYECKOM
JIOKyMEHTAIUEH.

IIK 6.1. OOpaGaTpiBaTh 3aroTOBKH, JETalH, W3AETUS W3 pPa3NUYHBIX MaTepUaioB Ha
METAJUTOPEKYIIUX CTAHKAX

A Takike (POPMHPOBAHMIO 0OU4UX KOMNEMEHYUIL.

OK 01- Beibupatb crioco0bl penieHus 3ajad npodeccHoHaTbHON e TeNFHOCTH TPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTAM;

OK 02. Mcnonb30BaTh COBpEeMEHHbIE CPECTBA MTOKCKA, aHAIN3a U MHTEPIIpeTaluyd HHPOPMALH U
MH(QOPMaIIMOHHBIE TEXHOJIOTUH JIJIsI BBIMOJIHEHHS 33124 MPO(eCCHOHANBHON AATEbHOCTH;

OK 03. [TnannpoBaTh U peasn30BbIBATHE COOCTBEHHOE MPO(ecCHOHATFHOE U IMYHOCTHOE Pa3BUTHE,
NpEANPUHUMATEIBCKYIO JEATEIIEHOCTh B MPOPECCHOHABHON cdepe, UCIOIb30BaTh 3HAHUS 110 PABOBOM
1 (PMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYALHSX;

OK 04. Db dexTHBHO B3aMO/ICHCTBOBATh U pab0TaTh B KOJUIEKTUBE M KOMAaH/IE;

OK 05. OcyuiecTBiATh YCTHYI0 M NHUCHMEHHYIO KOMMYHHMKALIMIO Ha I'OCYJApCTBEHHOM S3bIKE
Poccuiickoit ®eaepannu ¢ yueToM 0COOEHHOCTEH COLMATIBLHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBIsSTh TpakJaHCKO-MATPUOTHYECKYIO TO3UIHMIO, AEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHNE HAa OCHOBE TPAIULIMOHHBIX POCCHUICKHUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIMOHAJIBHBIX M MEXKPEJTUTHO3HBIX OTHOIICHHH, MPUMEHSTh CTaHIApTHI
AHTUKOPPYILIMOHHOTO MOBEACHUS;

Ok 07. ComelcTBOBaTh COXpaHEHHUIO OKPYXAIOMIEH Cpensl, PecypcocOSpekeHUI0, MPUMEHSThH
3HaHUS 00 M3MEHEHWHW KJIMMaTa, MPUHIMIE OepEeXIIMBOTO TIPOU3BOICTBA, d(P(HEKTHBHO IACHCTBOBAThH B
Ype3BbIYAHBIX CHTYaIUIX;



OK 09.ITomp30Bathbest TpohecCHOHANBHOW MTOKyMEHTAIMEH Ha TOCYIapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

BeImnonHeHHe 00yYarOIUXCs MPAKTUISCKUX W/ WK J1abOpaTOpHBIX paboT 1Mo yueOHOH AMCITUTLTHHE
OI1.05 «DneKTpOTEXHUKA M OCHOBBI SJIEKTPOHHMKIY HAMPABJICHO Ha!

- hopmuposanue ymeHull nPUMeHsMb NOJYYEHHbLE SHAHUS HA NPAKMUKe, Peaiu3ayuro eOuHCcmed
UHMELIeKMYANbHOU U NPAKMUYECKOU OesIMelbHOCTU;

- popmuposanue u pazgumue yMeHUll: HabIOOAmMb, CPABHUBAND, CONOCMAGISANb, AHATUUPOBAND,
oenamv 6bl600bL U 00OOWEHUS, CAMOCMOSMENbHO 8eCMU UCCLe008AHUS, NOLb306AMbC PAIUYHBIMU
npuemMamu usmeperutl, OpopmIsme pe3yibmanmol 8 6uoe maoauy, cxem, 2paguKos,

- npuobpemeHue HABbIKO8 pabOmMbvl ¢ PAIUYHLIMU NPUOOPAMU, ANNAPAMYPOL, VCMAHOBKAMU U
Opyeumu MexHU4eCKUMU cpedCmeamu OJis NPOGeOeHUs: ONbIMOG;

- pazeumue UHMELIEKMYANbHbIX ~VYMEHUll Yy OYOVWUX CReyuaiucmos. aHAIUmMuUYecKux,
NPOEKMUPOBOUHBIX, KOHCIMPYKIMUBHBIX .

[paxTuueckue u TabopaTOpHBIE 3aHATHS TIPOBOJISATCS B pAMKAX COOTBETCTBYIOIIEH TEMBIL, TIOCTIe OCBOSHUS
JIAKTHYECKUX e/IFHUII, KOTOPhIe 00eCIIeUNBAIOT HATIIMIHE 3HAHUA, HEOOXOANMBIX TS €€ BBITTOJTHEHHSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.2 DjieKTpHUYeCKHE HENMU MOCTOSTHHOTO TOKA
[Ipaktuueckoe 3ansitue Nel
Pacuér anexTpuyeckux 1eneu nocTOSHHOTO TOKa

Hean: Hayuntbcst mpon3BOIUTH pacyeT dJEKTPUUECKUX LIeTieH .
Boinosinus padoty, Bbl 0yeTe yMeTh:

VY 6.1.8 BeibupaTs He00X0AUMbIe KOHTPOIbHO-U3MEPUTENBHBIE HHCTPYMEHTHI;

Yo 01.01 pacro3HaBaTh 3a1aqy W/ npodiaemMy B IpodecCHOHATEHOM W/HIIH COIMATbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a7aqy W/WIH IPOOIIEMY U BBIIEISTH €€ COCTaBHBIE YaCTH,

Vo 01.03 onpenensTs 3Tanbl pelieHNus 3aJauH;

Yo 01.08 BoIsBIATh U 9PPEKTUBHO MCKATh WHHOPMAIHIO, HEOOXOAUMYIO IS PEIICHUS 3aladyd W/ WIH
MPOOIIEMBL;

Yo 02.01 onpenensth 3a1a4u I MOUCKA HH)OPMAIINH;

VYo 02.02 onpenensth HEOOXOIUMbIE HCTOYHUKN HH()OpMAIINK;

Vo0 02.03 nnanupoBaTh IPOLECC TOUCKA;

Yo 02.04 cTpyKTypHpOBaTh MONyYaeMyr0 WH(POPMAIHIO; BBIIENATH HanOoJee 3HAYUMOE B TIEPEYHE
UHQOPMAIIH;

Vo0 02.05 ouleHMBaTh NPAKTHYECKYIO 3HAUUMOCTb PE3YJIbTAaTOB IIOUCKA;

Yo 02.06 opopmisaTe pe3ydbTaThl MOWCKA, MPUMEHATh CPEICTBA WH(GOPMAIMOHHBIX TEXHOJOTHH s
pemenus npodeccoHanbHbIX 3a/1a4;

BoinosHenune npakTuyeckoi padorsl cnocodcTBYeT GOPMHPOBAHUIO:

OK 01- Beibupatb crioco0bl penienus 3ajad npoecCHOoHATBFHON AeSTeNIbHOCTH MPUMEHUTEIBHO K
Pas3InYHBIM KOHTEKCTaM;

OK 02- Hcnonb30BaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHATIM3a U UHTEPIIpeTaluy HHpopMauu u
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIs BBIMOIHEHHS 33124 PO eCCUOHANBHON AEATETbHOCTH;

I[NIK 2.1. Ilpow3BomuTh TEXHUYECKOE OOCITY)KWBAaHHE U JIUArHOCTUKY MPOMBIIUIEHHOTO
(TexHOJNIOrHYecKoro) O00OpYAOBaHHMS B MPOLECCE O3KCIUIyaTallkd B COOTBETCTBHM C TEXHUYECKOM
JIOKYMEHTaIUEH.

I[IK 6.1. OOpabaTbiBaTh 3aroTOBKH, JETallM, U3ACIHS M3 pPAa3IUYHBIX MaTepHaloB Ha
METAJUIOPEKYIINX CTAaHKaX

MatepuajabHoe o0ecniedeHue: KapTouky HHIMBUAYATEHOTO 3a/IJaHUS, METOTUIECKHE YKa3aHUS

3ananne:

1 . llerms NOCTOSIHHOTO TOKa CO CMELIAHHBIM COEIUHEHHEM COCTOMT M3 YETBIpEX pe3HCTOpoB. B
3aBHCUMOCTH OT BapHaHTa 3aJaHbl: cXxema Iemnu (10 HOMepy PUCYHKA, MPHIoKeHHe 1), COMPOTHBICHUS
pesuctopoB Ri1, R2,R3 R4, Hanpskenue U, Tok | wim moutHOCTS P BCeit emny.

OnpeaenutTsb: 1) SKBUBAIEHTHOE CONPOTHBICHUE LENH R,w; 2) TOKM, MpoXonsiue yepes
Kaxpiid pesuctop li, Iz, I3, 11 Pemenne 3amaun nposeputs, NpuMeHHB riepBbIii 3akoH Kupxroda. JanHbie
JUTSI CBOETO BapraHTa B3STh U3 TaOMUIH 1.1.

Tabnuia 1.1 BapuaHTsl 3a1aHwuii

Homep Homep Ri, Om Rz ,Om Rs, Om R4, Om U, 1, P,

BapHAHTA pHUCYHKA
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 5 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
26 6 2 3 1 3 25A
27 7 12 4 4 2 200Bt
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

Iopsinok BeInoJIHEeHNsI pa0OThI:

Kpartkue Teopernyeckue cBeeHus: Pemenne qanHol 3a1auu TpeOyeT 3HAHUS! OCHOBHBIX 3aKOHOB
IMOCTOAHHOI'O TOKa, HNPOU3BOIHBLIX q)OpMy.]'I 9TUX 3aKOHOB W YMCHHA HUX MNPUMCHATH IJId pacucTa
3JEKTPUYECKHUX IIeTIel CO CMEIIaHHBIM COEMHEHNEM PE3UCTOPOB.

Xoxa padotsl: Ilepen peleHueM 3a1a4un CBOETO BapuaHTa PEKOMEHYETCs €lle pa3 03HAaKOMUTBCS C
peleHneM npumepa
g 7P Uy U, Meronuky W TOCHENOBAaTEIbHOCTh JACUCTBUM NpU

l
j peuIieHrun 3a4a4 CO CMCIIAHHbBIM COCIUHCHHUEM PE3UCTOPOB
|

paccMOTpHM B 00IIIEM BUJIe Ha KOHKPETHOM IIPHMEpE.
1. BeimuceiBaeM yciioBHe 3a/1a4u (ColiepKaHue YCIOBUMA
3a71a4 BBIITMCHIBATh NPUMEHHUTEIBHO K CBOEMY BAPHAHTY).
Vcnoue 3amaun. llemb TOCTOSIHHOTO TOKa  CO
CMEIIIaHHBIM COEMHEHHEM COCTOUT W3 YETHIPEX PE3UCTOPOM.
3aganel cxema nenu (puc. 1), 3HaYEHWS] CONPOTHBIICHUM
PE3UCTOPOB:
R1 =30 Om, R2 = 20 Om, R3 =3 Om, R4= 5 Om,
MoIHocTh nenu P = 320 Br.
Onpenenuts:
SKBUBAJICHTHOE COMPOTHBIICHUE Iienmu ROk, 2) TOKwH,
NPOXOAALINE Yepe3 Kaxk bl pe3ucTop. Peenue 3agauu npoBepuTh, IPUMEHNUB NepBhIi 3akoH Kupxroda.
BrimuceiBaeM 13 yCIOBHM TO, YTO JaHO W HYKHO ONPEAETHUTH B BuAE OyKBEHHBIX 0003HAYCHUH U
YHCIIOBBIX 3HAYEHUI.
[Ipoaymaem maH (TIOPSAOK) pemIeHus, MoI0Mpasi Mpu HEOOXOAMMOCTH CIPAaBOYHBIN MaTepuall. B
HallleM ciIy4ae MPUHUMAaeM TakoH MOPAJOK PELICHUS:
1) HaXOJUM 3KBHUBAJIEHTHOE CONIPOTHUBIICHUE 1IETIN
R.,c = R12 + R34, 20e R12 = R1* R2/(R1 + R2) — napannenvroe coedunenue,
R34= R3 + Ry — nocneoosamenvrnoe coeounenue;
2) oboznaunM TOkH ly,l2,13,14 Ha (puc. 1) cTpenkamu u ompenenuM HX 3HAYEHUS U3 QOPMYIIBI
MOIIHOCTH:

Puc, 1

P=1?>R,,— | = P/ R, ; 2= 4= ,TaK Kak npu mocien0BaTeIbHOM COSTUHEHUN OHU OJTHU H TE
Xe, a I,= U12/R1; l,= U12/R2, 20e U2 =1'Rq2



4. BrimonHsiem pemieHne, He 3a0bIBasi HyMEpOBaTh M KPaTKo OMHUCHIBATh AeicTBusA. FiMeHHO
TaK pelIeHbl BCE THIIOBBIC IPUMEPHI TTOCOOUSI.

OTCyTCTBUE MHUCHMEHHBIX TMOSCHCHHMN JCHCTBHN MPHUBOAMUT K HEMOJHOMY MOHMMAHHUIO PEIICHUS
3aj1a4, OBICTPO 3a0bIBACTCHSL.

5. BrlimonHsieM MPOBEpKY pemieHHs CIEeIyIOIUMHU CIIOCO0aMH: a) JIOTUYHOCTh HOJXYYeHHS
TaKOTO pe3ynbTaTa; 0) mpoBepKa pe3yabTaTOB C MPHUMEHEHHUEM MIEPBOTO U BTOPOTo 3akoHa Kupxroda.

OOBsCHIM HEKOTOPBIE CITOCOOBI IPOBEPKHU PE3yIHTATOB PEIICHUSI.

IIpumenenne nepBoro 3akoHa Kupxroda.

DopMyTUPOBKA 3aKOHA: alTreOpandeckas CyMMa TOKOB B y3JI0BOM TOYKE paBHA HYI0. MareMmaru-
YecKasi 3aluch JUI y3i1a O CXeMBbl IS PUCYHOK 1:

h+L=lwumli+1,-1=0

IIpumenenne BToporo 3akona Kupxroda.

®dopMyITUPOBKA 3aKOHA: BO BCAKOM 3aMKHYTOM KOHTYPE 3JISKTPHUYECKOW IeNH aire0pandeckas
cymma OJJIC YE paBna anreOpanveckod cymMMme TnajeHUN HampsbkeHud Y I'R Ha oThaenbHBIX
COTIPOTHBIICHHSIX 3TOTO KOHTYpa.

B 3amxayTOM KOHTYpE (pHc. 1) mpmiokeHHoe Hanpspkerane U (ananormano 3/]C nmpu BHYTpeHHEM
COIIPOTHUBJICHNU UCTOYHUKA TOKA, paBHOM HYJ'I}O) 1 NMagCHUA HAIIPSAKCHUA

Ui.=1 Rl; Us= 'Rz uUs= IRy

O0Xoms KOHTYp IO HAIpaBJICHHIO TOKAa (B JAaHHOM CIIydae IO YaCOBOM CTpEIKE), COCTaBHM
ypaBHEHHE 10 BTOpoMy 3akoHy Kupxroda:
U=Ui2+Usz+ Uy
[Toxcuer Ganmanca MomHOCcTH. OOIIAs MOIITHOCTH LIEMTH paBHA CYMME MOIITHOCTEH Ha OTACIbHBIX
pe3ucropax.
Hnst cxemsl nienu (puc. 1) P =P1+ P2 + P3 + P4: Tak kak P
P= UZ/R, 10 P = 1%1R1 + I%R2 + 1%3R3 + 124R4 win
P = U?12/R1 + U?12/R, + U%/R3 + U%/Ra.

= >R wm

Ecnu npoBepky pelieHnst NpOBOAUTH IIyTEM CPAaBHEHHUSI PE3YyJIbTaTOB PEIICHUS IPYTUMHU
croco6amu, TO B JAaHHOM CITy4ae BMECTO ONpejieieHns Toka 13 popMyisl P = 1Rk MoxkHO

ObUIO HAlTH HaNpsHKEHNE
U=,PR, u3P=URy,

a 3ateM | = U/R,« o popmyiie 3akona Oma.

[Tpumep 1. Ha pucynke 2 nzo0pakeHa 3J1eKTpHuecKasi LIelb CO CMELIaHHBIM COEJMHEHUEM
pe3ucTopoB. M3BecTHBI 3HaUE€HUS cCONpOTUBIEeHUH pe3rcTtopoB R1 =3 Om, R2= 10 Om, R3 = 15
Owm, R4 =1 Om, nanpsoxenne U = 110 B u Bpems pabots! nenu t= 10 4. Onpenenurs TOKH,
POXOALINe Yepe3 Kax bl pesuctop l,lz, 13,14,

R g 0011yr0 MOIITHOCTH 1ienn P u

— R il
- P pacxon sHeprun W.
+ @ I=1 I=114A
R +
- ’ v A5 I1TA=11A;
- U B)  COCTaBHM ypaBHEHHE
i £=o o=
Ry + = 110 BTOPOMY 3aKOHY
Pre. 2 Puc. 3 Puc. 4 Kupxroda, 06xo0151 KOHTYp

LIETIN TI0 YaCOBOM CTPEJIKE,
U=U;+U23 +Us=1IR1+IR23 +1R4110=11- 3+11-6+11-1110B=110 B.

Bce crmocoOb1 IMMPOBCPKU MOATBCPKAAIOT NPABUWIBHOCTL PCIIICHUSA 3a1a91



Pemienune 3asaum mo MHAMBUAYATbHOMY 3aganmio. Ilpumep 1. Ha pucynke 2 m3oOpaxena

JNMEKTPUYECKass Iellb CO CMEIIAHHBIM COCJMHCHHEM pEe3HCTOpOB. M3BecTHBI 3HAYEHUS

ConpoTUBICHUH Pe3ucTopoB R1 = 3 Om, Ry= 10 Om, Rz = 15 Om, Ra = 1 Om, nanpsxenne U = 110

B u Bpems pabots! uenu t= /0 u. OnpenenuTs TOKH, TPOXOASIINE Yepe3 Kaxkablid pe3uctop li,l2,13,14,
0011yt0 MOIIHOCTH Tienw P u pacxon sHeprun W.

R 4

| S Rf R?h‘
f=r V '*—’-'E =3
g @ P T 11A=11A;
R, +

' v R
- 5[] B)  COCTaBUM YpaBHEHHE
‘: ||| Ry = v 10 BTOPOMY 3aKOHY
¢ Kupxroda, 00x0/1s1 KOHTYp

Puc. Puc. 3 Puc. a o
IS 110 4aCOBOM CTPCIIKE,

U=U1+U2s +Us=1IR1+IR23 +1R4 110=11- 3+ 11-6+11-1110B =110 B.

Bce criocoObI mpoBepKH MOTBEPKIAOT MPABWIIBHOCTD PEIICHUS 3a1a91

®dopma npeacTaBIeHUs pe3yabTaTa:
CBOEBPEMEHHO U IPABIIIEHO BHIIIOJTHEHHBIE PACUEThI, CXeMbI B pabodelt TeTpaan st 1abopaTopHO-
MPaKTHUYECKUX paboT

Kpurtepun ouenkmu:

— «OTnU4HO» - TEOPETHYECKOE M MPAKTHUECKOE COAEp)KAaHHE TEMBbl OCBOEHO IOJHOCTHIO, 0Oe3
po0esioB, YMEHHUS C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHBIC 3aJaHHS BBITOJIHEHBI,
Ka4y€CTBO UX BBITIOJIHCHHA OLICHCHO BBICOKO.

— «Xopomoy» - TEOpeTHYeCKOe M INPAKTUUECKOE COJEpKaHHE TeMbl OCBOCHO IOJIHOCTBIO, 0€3
npo0eoB, HEKOTOpble YMEHHsI c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPELyCMOTPEHHBIE TEMOH yueOHbIE
3aaHus BBITIOJIHEHBI, HCKOTOPLIC BHU/IbL SaZ[aHI/Iﬁ BBIINIOJIHEHBI C OLIHOKaMHU.

—  «YIOBIETBOPHUTEIBHO» - TEOPETUUECKOE U MPAKTUIECKOE COAEPKAHUE TEMBI OCBOEHO YaCTHYHO,
HO TpoOenbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOJMMble YMEHHUs paboThl C OCBOEHHBIM
MaTepHajJoM B OCHOBHOM C(HOpMHUpPOBaHBI, OOJBIIMHCTBO HPEAYCMOTPEHHBIX TEMOH y4eOHBIX 3aJaHuil
BBITIOJTHEHO, HEKOTOPBIE U3 BHIIOJHEHHBIX 3aJaHUH COAEP)KAT OIUOKH.

— «HeynoBneTBopuTENBHO» - TEOPETUUECKOE M IPAKTHYECKOE COAEpKaHWE TEMbl HE OCBOECHO,
HEOOXOIUMBIe YMEHUs He c(POPMUPOBAHBI, BHITOJHEHHBIE YUeOHbIE 3aJJaHUs COIEPKaT IpyOble OMIMOKH.

JlaGoparophoe 3ansTre Nel
COopka cxem COeTMHEeHU PEe3UCTOPOB U MpoBepka 3akoHoB Oma u Kupxroda

He.]'lb: OIlbITHasA ITPOBEPKa COOTHOIICHUM OJICKTPUYCCKUX BCJIMYMUH IIPU IIOCJIICA0OBATCIIBHOM U
MapaJyIeIbHOM COEAMHEHUH IPUEMHUKOB JIEKTPUYECKON SHEPTUU
Beinosinus padoty, BbI Oyere yMeTh:

VY 1.3.1 IlpoBepAaTs npaBUIBHOCTH cpabaThIBaHUA TPUOOPOB YIPABICHHS ITPOCTOr0 000pyIOBAHMUS;

Y 1.3.3Wcnonp30BaTh KOHTPOJLHO-U3MEPUTEILHBIE WHCTPYMEHTHI JUISI KOHTPOJIA KadecTBa
BBITIOTHSIEMBIX Pa0OT IO PEryJIMPOBKE MEXaHH3MOB 000PYTOBaHUS,;

YV 2.1.5 IIpoBOAWUTH IUATHOCTHKY OOCIYXHBaeMOTO OOOPYIOBaHHUS C NPUMEHEHHEM CpPEJICTB
JTUATHOCTHKH

Yo 01.04 cocTaBisSTh IJIaH ICHCTBUI;

Yo 01.05 onpenensTh HEOOXOAMMBIC PECYPCHI;

Yo 01.06 peann3oBEIBaTH COCTABICHHBIH TUIAH;

Yo 01.07 onieHUBaTh pe3yabTaT U TMOCIEICTBHUS CBOUX JACHCTBHUI (CAMOCTOSTEILHO WITH C TIOMOIIBEO
HACTaBHUKA);

Vo0 02.01 onpeaensats 3amauun Ajis MOMCKa HHGOPMAIIHH;

Vo0 02.02 onpenensiTh HEOOXOIUMbIE HCTOYHUKH HHGOPMAIIHH;



Vo0 02.05 onleHHBaTh MPAKTHIECKYIO 3HAYMMOCTD PE3YJIbTATOB TIOMCKA;

Yo 02.06 opopmiATh pe3yabTaThl MOUCKA, TPUMEHSITh CPEACTBA WH(POPMAIIMOHHBIX TEXHOJIOTHI
JUTS peleHus MpoeCCHOHANBHBIX 3a/1a4;

VYo 04.02 a¢pdexTuBHO paboTaTh B KOMAH/IE;

Yo 04.03 B3anMoeiicTBOBATH C KOJUIETaMH, PyKOBOICTBOM, KITMEHTAMH B XOJI€ TPO(eCCHOHATBHOM
JIeSITeIbHOCTH;

Boinosnenue ja6opaTopHoii padoTsl cnocodcTByeT (POPMUPOBAHMIO:

OK 01- Beroupats ciocoOb!I pernieHus 3amad mpodeccHoHaTbHOM NeITeTLHOCTH IPUMEHHTEITHHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02- Ucnonp30BaTh COBPEMEHHBIE CPEICTBA MOKMCKA, aHAIM3a U UHTEpIIpeTalui HHpOpMauu u
MHQOPMaMOHHBIE TEXHOJIOTHH JIJIsI BBIMOIIHEHHS 33124 PO eCCUOHANBHON ACATEIbHOCTH;

OK 04- DddhexTrBHO B3aNMOIECHCTBOBATh U PabOTaTh B KOJJIEKTHBE W KOMAH/IE;

I1K 1.3. IIpou3BOOUTH OLEHKY COCTOSIHUSI MPOMBIIIJICHHOTO (TEXHOJIOTMYECKOT0) 000pyIOBaHUS
II0CJIC BBIITOJIHECHUA HaJIaJOYHBIX pa60T, KOHTPOJIb TCXHUYCCKOTO COCTOAHUA O6OPYI[OB3HI/IH IIpyu BBOJC B
AKCILTyaTaIHIO.

I[IK 2.1. Ilpow3BomuTh TEXHUYECKOE OOCTY)KWBAaHHE U JHUATHOCTUKY MPOMBIIUICHHOTO
(TexHONOTUYEcKOoro) OO0OpYAOBAaHHMS B MPOIECCE OJKCIUTyaTalldkd B COOTBETCTBHHM C TEXHUYECKOM
JIOKyMEHTAIUE.

IIK 6.1. OOpabarbiBaTh 3arOTOBKH, [ETaM, W3IEIHS U3 PAa3IWYHBIX MaTepUAIOB Ha
METAJUTOPEKYIINX CTAHKAX

MartepuajabHoe o0ecneyenue: VIcTOUHNK MOCTOSIHHOTO Toka Ha 250 B; anexTpousmeputenbHblie
MPHUOOPHL; TAMITOBBIA PEOCTAT; COETUHUTEIbHBIC IPOBOIA.

3aganue:

1 mpoBepka OCHOBHBIX COOTHOLICHHH MEXAy TOKOM, HANpSHKEHWEM M CONPOTHUBICHUEM MPH
MOCIIEIOBATENIEHOM U NApaJUISIIbHOM COETMHEHUH IEKTPOTPHUEMHHIKOB.

Mopsaok BeimoaHeHust padothi: 1. JJomyck kK paboTe: BXOJAHOW KOHTPOJb B BUAE (PPOHTAIHLHOTO
ompoca:

- KaKO€ COCJMHEHNE Ha3bIBAIOT TIOCIIEJ0BATEIEHBIM?

- 3akoH OMa JIJ1s1 yJacTKa HenH

- KaK onpesesnsiercs: o0iee CONpOTUBICHNE LIEMH C OCIeI0BAaTEIbHBIM COCJUHEHUEM HIIEMEHTOB?

- KaKO€ COCJMHEHNE HA3bIBACTCS MapauIeIbHBIM?

- opMynHpoBKa nepBoro 3akoH Kupxroga ms y3na

- YTO Ha3bIBACTCHA y3JIOM, BETBbIO, KOHTypOM?

- OCHOBHBIE COOTHOIICHHUS MEX/y TOKOM, HalPSHKEHHEM M CONPOTUBIICHUEM ITPH NapauIeIbHOM U
HIOCJIEIOBATEIIBHOM COCJMHEHUH.

2. COopKa DIEKTPUIECKUX CXEM.

Xoxa padorbi: O3HAKOMUTBCS CO CXeMOM (pHc.l) MmociaenoBaTeIbHOrO COSIMHEHHUST M POBEPUTH
MPaBUIBHOCTH COCTUHEHUSI.
1. C paspenreHust mnperojaBaTessl BKIIOYHTh B CETh, W YCTAaHOBUTH 3aJlaHHOC
HanpspKeHUE, KOTOPOE BO BPEMsI OITbITa OAJIEPKUBAETCS TOCTOSHHBIM. [loaKirouast BOIbTMETp
(moovepenHO) MapaienbHO KaXI0My TPUEMHHKY, U3MEPHUTD najenue Hanpsbkeruid Uy, Us, Us.
[Tokazanust ammepmeTpa ¥ BOIBTMETPA 3aHECTH B TaOIuIry 1
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Pucynox 1. Cxema mmociie1oBaTeIbHOTO COSAMHCHHS MPUEMHNUKOB



Ta6mmma 1. [TocaenoBarensHOE COSAMHEHHE YIICKTPOIPUEMHUKOB

M3mepeno Brruncieno
|061u U U U U06 Rl RZ R3 ROG Pl PZ P3 P06
1 2 3 i} il il
A B |B |B |B OMm [OM |[OM [OMm |B |B |B | Bt
T |T |T

3. [IpousBectu BeruucieHus. CpaBHUTH PE3YJIBTATHI IOTYUYCHHBIX JaHHBIX.

4. Cnenatb BbIBOJ. O3HAKOMUTHCS CO CXEMOH MapayIeIbHOTO COSUHEHUS TpUueMHUKOB (puc.2). CoOpath
CXeMYy, IPOBEPHUTH MIPABUIBHOCTD BKIIIOUCHHS.

5.C paspelieHus pyKOBOIUTEINS BKIIIOUUTh CXEMY, YCTAaHOBUTH HampsbkeHue. [loouepenHo BiIrOYas
KaXXI0€ W3 CONPOTHBIICHUA M3MEPUTh TOK BeTBel. [lokazaHus ammepMmeTpa W BOJLTMETpPA 3aHECTH B
TabmuIry.2.
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Pucynox 2.Cxema mapajieTbHOTO COSAMHEHHS MPUEMHUKOB

Tabnuua 2.Cxema napajuieabHOro coeIMHeHUs MPUEMHIKOB

M3mepeno Brraucneno
Uss | I1 [ 2 |1z |loow | Rt |R2 | Rz | Ros. | P1| P2 | P3| Pos
jiig
A|lA|A|A [OmMm |[Om [OM |Om |B |B | B | Bt
T |T |T

W |5

6.I1pousBectu BeruucieHusl. CpaBHUTH PE3yJIbTAThI OJIYUYCHHBIX JaHHBIX.
7.Cnenath BBIBO

®opMa npeacTaBIeHUs Pe3yJbTaTa: COCTABICHUE OTYETA U OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI
TIpH 3aIuTe:

B uem cxonctBo U paznuuue 3akoHa OMa Ui yyacTKa ey U Beel enu?

[Touemy nnst onpenenenus I/1C UCTOYHNKA TOKA C TOMOIIBIO BOJIBTMETPA HEOOXOAUMO Pa30MKHYTh
nens?

Yro usnveckn BrIpaxkaeT mepsblii 3akoH Kupxroga?

CdopmynupoBats BTopoii 3akoH Kupxroda, 3anucars ero B MareMaTHIeCKOU popme.

MoskeT 1 CONPOTHBIICHUE YYacTKa JABYX MaPAIICIIbHO COSAMHEHHBIX MTPOBOJIHUKOB OBITH OOJIBIIIE
(menb1e) mo60r0 U3 HUX?

Kpurepun onenkn:

—«OTINYHO» - TEOPETHUECKOE M TMPAKTHUECKOE COACpKAHHE TEMBI OCBOEHO IOJIHOCTHIO, 0e3
mpoOesioB, YMeHUS C(HOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHBIC 3aJaHUs BBITOJHEHBI,
KauyeCTBO UX BBINOJHEHUS OLIEHEHO BLICOKO.

—«XOpoIIo» - TEOPETHYECKOE M MPAKTHYECKOE COJCPKAHHE TEMBI OCBOSHO TIOJHOCTHIO, 0€3
po0eJIoB, HEKOTOPhIE YMEHHs C(HOPMHUPOBAHEI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOUW ydeOHBIC
3aJlaHus BBIITOJIHEHBI, HEKOTOPBIC BU/IBI 3a]JaHHI BHITIOJTHECHBI C OITUOKAMH.

—«Y IOBIETBOPUTEIBHOY» - TEOPETUUECKOE U MPAKTUUECKOE COACPIKAHUE TEMBI OCBOCHO YACTUYHO,
HO TIpoOenBsl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAWMBIE YMEHHUS padOTHl C OCBOCHHBIM



MaTeprajJoM B OCHOBHOM c(hOpMHUpPOBAHBI, OOJBITUHCTBO TPETYCMOTPEHHBIX TEMON YUEOHBIX 3aJaHUN
BBITIOJTHEHO, HEKOTOPBIE M3 BHIMTOTHEHHBIX 3a/IaHUH CO/Iep KaT OIMTHOKH.

—«HeymoBneTBOpUTENHFHOY» - TEOPETHUECKOE U MPAKTHYECKOE COAEp)KaHHe TeMBl HE OCBOEHO,
HE00XOMMBIC YMEHUS He COPMUPOBAHBI, BHITOJIHEHHbBIE YUCOHBIC 33JaHMsI COCPIKAT IPYObIC OLTHOKH.

Tema 1.4 DiiekTpryecKue HeNu MePeMEeHHOr0 TOKAa

[IpakTuueckoe 3ansitue No2
Pacu€T Hepa3BeTBIECHHOM 1IENY TEPEMEHHOT0 TOKa

enb: HAyYUTHCS NPONU3BOJUTH pacdeT HEPA3BETBICHHBIX HENel IIePEeMEHHOT0 TOKa
Boinosinus padoty, Bbl 0yeTe yMeTh:

VYo 01.01 pacriozHaBaTh 3a1a4y W/Wiv npodaeMy B IPOPECCHOHATIEHOM W/WJIH COLMAIbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a7aqy W/WIH IPOOIIEMY U BBIIEISTH €€ COCTaBHBIC YaCTH,

Vo 01.03 onpenensTs 3Tanbl pelieHnus 3aJauH;

VYo 01.07 ouenuBaTh pe3ynbTaT U MOCICACTBUS CBOUX ACHCTBUI (CaMOCTOSATEIHHO HJIM C ITOMOIIBIO
HAaCTaBHHKA);

Yo 01.08 BoIsBIATh U 9PPEKTUBHO MCKATh WHHOPMAIIHIO, HEOOXOAUMYIO IS PEIISHUS 3aladyd W/ WIH
npoOJIeMBI;

Yo 02.01 onpenensth 3a1a4u I MOUCKA HH)OPMAIINH;

VYo 02.02 onpenensiTh HEOOXOUMBIE UCTOYHUKH WH(OPMAIIHIH;

Vo0 02.03 mranupoBaTh IPOIECC TTOUCKA,;

Yo 02.04 cTpyKTypHpOBaTh IMOJIy4aeMyH) WH(OPMAIIMIO; BBIICIATH HAaWOOJEe 3HAYUMOE B TIEPCUHE
nH(pOpMAaIH;

VYo 02.05 onleHUBaTh NPAKTHYECKYIO 3HAYMMOCTh PE3YJIBTATOB MTOKCKA;

Yo 02.06 odopMisATs pe3ynbTaThl MOMCKA, MPUMEHATh CPEACTBa MH(POPMAIMOHHBIX TEXHOJIOTUH IS
pewenns npodeccuoHaIbHbIX 3a/1a4;

BoinosHenne npakTH4ecKoii padoTsl coco6cTByeT GOPMUPOBAHUIO:

OK 01- Beibupatb crioco0bl penienus 3ajad npodeccHoHaTbHON eI TeNFHOCTH TPUMEHHUTENBHO K
Pa3InYHBIM KOHTEKCTaM;

OK 02- Hcnonb30BaTh COBpEMEHHBIC CPEJICTBA TMTOMCKA, aHAIM3a U UHTEPIIPETAllMd UHPOpMAIH U
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIsI BBIMOJIHEHHS 33124 PO ECCUOHANBHON AEATETbHOCTH;

I[IK 2.1. Tlpow3BOomuTh TEXHUYECKOE OOCITY)KWBAaHHE U JIUArHOCTUKY MPOMBIIUIEHHOTO
(TexHONIOrNYecKoro) OO0OpPYAOBaHHMS B MPOLECCE O3KCIUIyaTallkd B COOTBETCTBHM C TEXHUYECKOM
JIOKYMEHTAIUEH.

I[IK 6.1. OOpabareiBaThb 3aroTOBKH, J€Tald, HW3AEIHs U3 pa3IMUHBIX MAaTepHajoB Ha
METAJUIOPEKYIINX CTAHKaX

MarepuajibHoe oGecniedeHne: METOINIECKIE YKa3aH s, UHIUBH Iy aJbHbIC KAPTOUKHU 3a/IaHU

3aganme: J[ng menu mNEpEeMEHHOrO TOKa, COAEpXalled pas3luYHbIe 3JEMEHTHl (PE3HCTOPBI,
WHJIyKTHBHOCTH, EMKOCTH), BKIIOYEHHBIE TIOCIICIOBATEIBHO, ONPEACIUTh IIOJIHOE COMPOTHBIICHHE,
MOITHOCTH (aKTUBHYIO, PEAKTHBHYO, TIOJHYIO) U IIOCTPOUTH BEKTOPHYIO THArpaMmy.

Ilopsinox BhINOTHEHUS PaGOTHI:

Xoxa padorsi: Ilepen pemieHreM 3a1a4n CBOETO BapuaHTa PEKOMEHIYETCS ellle pa3 03HAaKOMUTBCS C
peleHreM TprMepa

Mertoauky U MOCIENOBAaTENbHOCTh JACHCTBUNA MO PENIEHUIO TAKOro THIA 33Jad pacCMOTPUM Ha
KOHKPETHOM IIpUMeEpe.

AKTHUBHOE COTPOTHBJICHUE KaTymku R, = 6 Om, uagyktusHoe X = 10 Om. IlocnemoBaTenbHO C
KaTyIITKOM BKJIIOUEHO aKTUBHOE comnpoTuBieHne R = 2 Om u KoHACHCATOp comnpotuBieHueM X = 4 Om
(puc.1 a). K uenu npunosxeno nanpsokenne U = 50B (neiicTByloee 3HaYCHHUE).

OmnpenenuTs: |) moaHOE COMPOTUBIICHHE LIETH; 2) TOK; 3) KO3 PHUIMEHT MOIHOCTH; 4) aKTUBHYIO,
PEaKTUBHYIO U IIOJIHYIO MOIIHOCTH; 5) HalpsDKEHUS Ha KaXJoM conpoTusieHud. Hadeptuts B Macmrabe,
BEKTOPHYIO JHarpaMMy LEIH.

1. Onpenensem MoOJIHOE CONPOTUBIICHUE LICTIH:



Z = J(Rq +R)2+ (X, —X.)? =/(6+2)% + (10— 4)? =100

2. OnpezenseM TOK:

T
Z 10
3. OnpenensieM K03 PHUIHUSHT MOLITHOCTH LCTIH:
. X, —X%X 10-4
sinp=-"-—"C= =0,6

10

no Tabnuuam bpaguca naxoqum @ =36°50". Yron casura ¢a3 ¢ HaxoAuM IO CHHYCY BO U30exaHHe

MOTEPY 3HAKA yriia (KOCHHYC SIBJISICTCS YSTHOM (DyHKIUEH ).
4. OnpenensieM aKTUBHYIO MOIITHOCTD ITEITH:

P=1%-(R: +R)=5%-(6+2)=200A

5. Ompenensiem pEakTUBHYIO MOIIHOCTH LICIIH:
Q=1%-(X_+X.)=5%-(10 - 4)=150420

6. OmnpezenseM MOJHYI0 MOIITHOCTD EMU

S=.P?+Q? =/200% +150% =250 A- A

#, X,
| —p
ul I 4
LE__J- f.

F [ -

K 28 30 40 S0 s08
L A 3 ;
J

Pee. 3

Pucynok 1.Cxema 1ienu u BEKTOpHas [uarpamma

7. OnpenensieM NaieHUs HAMPSHKEHNUA Ha CONPOTHUBIICHUSX LETH:

Ug =1-Re =5-6=30A U, =1-R=5-2=10A

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

ITocTpoeHne BeKTOpHON auarpaMMbl HauWHAaeM € BbIOOpa Macmitaba Uil TOKa M HalpsDKEHHS.
3agaeMcst MmacmTaboM 1o TOKy: B lcM — 1A u macmrabom 1o HanpspkeHuto: B 1em — 10 B. Tloctpoenne
BEKTOPHOU JuarpamMmbl (puc.50) HaYMHAEM C BEKTOPa TOKA, KOTOPBIM OTKJIaJbIBAEM I10 T'OPU30HTAIN B
MaciTade

54

14/cm
conpotuBieHuIX Urc 1 Ur.

W3 xonna Bektopa Ur OTKIIaABIBaEM B CTOPOHY OIEpEXEHHs BEKTopa Toka Ha 90° BeKTOp maieHus

=5cam - B]IO.HI) BEKTOpa TOKa OTKJIaAbIBA€EM BEKTOPLI Ha)IeHI/Iﬁ HaIMpsOKCHUA Ha aKTUBHBIX

Hanpsokeans UL Ha MHIYKTHBHOM CONpOTHMBJIeHMM mmmHOM 998 = 5 cu. W3 komma Bextopa UL
10B/cm

OTKJIaJIBA€M B CTOPOHY OTCTaBaHHA OT BeKTOpa Toka Ha 90° BeKTOp MaJeHus HampsHKeHHS Ha

xongencatope Uc mmnoit 208, . T'eomerpuueckas cymma BekTopoB Ugrc ,Ur,UL 1 Uc paBHa

MOJTHOMY HampspkeHnto U, Mpuiio)keHHOMY K TIETIH.

®opmMa mnpeAcTaBJIeHUs pe3yJbTaTa: CBOCBPEMEHHO M TPABUJIBHO BBIIIOJIHEHHBIE DPACUETH,
oQopMIIEHHBIE B TETpaau I J1a00paTOpHO- MPAKTUIECKUX PaOOT.

Kpurtepun oueHku:

—«OTAMYHO» - TEOPETUYECKOE M MPAKTUYECKOE COAEP)KaHHE TEMBl OCBOEHO IOJHOCTHIO, 0e3
npo0enoB, yMeHusi C(OPMUPOBaHbBI, BCE IMPEAYCMOTPCHHbIE TeMON y4yeOHbIE 3aJaHus BBIIOIHEHBI,
Ka4eCTBO MX BBIIIOJHEHHUS OLICHEHO BBICOKO.

—«Xopomo» - TEOpEeTHYECKOe M MPAKTHUECKOE COIEpKaHHUE TEMbl OCBOCHO IOJHOCTHIO, 0e3
po0enoB, HEKOTOPble YMEHHUsI c(hOPMHUPOBAHBI HEAOCTATOYHO, BCE MPELyCMOTPEHHBIE TEMOI yueOHbIE
3aJaHUs BBIIIOJHEHbI, HEKOTOPbIE BUIbI 3a/laHUH BBIIIOJIHEHBI C OIIMOKaMH.



—«Y IOBIETBOPUTENBHO» - TEOPETUUECKOE U MPAKTUUECKOE COACPIKAHUE TEMBI OCBOCHO YACTUYHO,
HO mpoOenbl He HOCAT CYMECTBEHHOTO XapakTepa, HeOoOXOAWMBIE YMEHHUS pPabOThl C OCBOEHHBIM
MaTepruasoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOW y4eOHBIX 3aJaHHUN
BBITIOJTHEHO, HEKOTOPBIE U3 BBIMOJHEHHBIX 3aJIaHUH COIEPIKAT ONTUOKH.

—«HeymoBneTBOpUTENFHOY» - TEOPETHUECKOE U MPAKTHIECKOE COAEp)KaHHe TeMBl HE OCBOEHO,
HEO0XOMMBIC YMEHUS He CHOPMUPOBAHBI, BHITOJIHEHHbBIE YUCOHBIC 33JaHMsI COACPIKAT IPYObIC OLTHOKH.

[IpakTuueckoe 3anstue No3
Pacdér anekTpuyeckux Ienei mpyu coeMMHEHUH 0OMOTOK «3BE3I0i

Iean: omnpeneneHre TOKOB M MOLIHOCTEH Al Lemd Tpex(dazHOro INEPEeMEHHOI0 TOKa Mpu
COCIMHEHNH IPUEMHUKOB «3BE3I0M».

Boinosnus padoty, BbI OyeTe yMeTh:

VYo 01.01 pacrio3HaBaTh 3a1a4y W/Wiv npodaeMy B IPOPECCHOHATIEHOM W/WJIH COLMAIbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a7aqy W/WIH IPOOIIEMY U BBIIEISTH €€ COCTaBHBIE YaCTH;

Vo 01.03 onpenensTs 3Tamnbl pelieHnus 3a1auH;

VYo 01.07 oueHuBaTh pe3yabTaT U MOCICACTBUS CBOUX ACHCTBUIN (CaMOCTOSATEIHHO HJIM C ITOMOIIBIO
HAaCTaBHHKA);

Yo 01.08 BoIsBIATh U 9PPEKTUBHO MCKATh WHHOPMAIHIO, HEOOXOAUMYIO IS PEIICHUS 3aladyd W/ WIH
npoOJIeMBI;

Yo 02.01 onpenensth 3a1a4u I MOUCKA HH)OPMAIINH;

VYo 02.02 onpenensiTh HEOOXOUMBIE UCTOYHUKH WH(OPMAIIHIT;

Vo0 02.03 mranupoBaTh IPOIECC TTOUCKA,;

Yo 02.04 cTpyKTypupOBaTh IOJIy4aeMyr0 HH(OPMAIIMIO; BBIJICIATH HAaWOOJEe 3HAYUMOE B TIEPEUHE
nH(pOpMAaIH;

VYo 02.05 ouleHUBaTh NPAKTHYECKYIO 3HAYMMOCTh PE3YJIBTATOB MTOKCKA;

Yo 02.06 odhopMisATs pe3ynbTaThl MOMCKA, MPUMEHATh CPeACTBa MH(POPMAIMOHHBIX TEXHOJIOTUH IS
pewenns npodeccuoHaIbHbIX 3a/1a4;

BoinosHenune npakTuyeckoi padorTsl cnocodcTBYeT GOPMHPOBAHUIO:

OK 01- Beibupatb crioco0bl penienus 3ajad npodeccHoHaTbHON eI TeNFHOCTH TPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTAM;

OK 02- Hcnonb30BaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHATM3a U UHTEPIIpeTaluu HHpOpMauu u
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIsI BBIMOJIHEHHS 33124 PO ECCUOHANBHON AEATETbHOCTH;

MK 2.1. TIIpou3BoauTh TEXHUYECKOE OOCITY)XKMBaHHE M JUArHOCTHKY MPOMBIIUIEHHOTO
(TexHONIOrNYecKoro) OO0OpPYAOBaHHMS B MPOLECCE O3KCIUIyaTallkd B COOTBETCTBHM C TEXHUYECKOM
JIOKyMEHTAIUEH.

IIK 6.1. OOpaGaTpiBaTh 3aroTOBKH, JETalH, W3AETUS W3 pPa3NUYHBIX MaTepuaioB Ha
METAJUIOPEKYIINX CTAHKaX

MarepuaiibHoe o0ecnieyenne: VHIMBUIyabHbIE 3aJaHNs1, METOJHMYECKHE YKa3aHUs

3aganue: B TpéxdazHyro 4eThIpEXITPOBOIHYIO CETh C ITHEWHBIM HATPSHKEHUEM BKITFOUESHBI 3BE3/101
pasHble 10 XapakTepy conpoTuBieHus. OnpeneauTh TOKA 1 MOITHOCTH B (pa3ax.

Ilopsinoxk BhINOTHEHUS Pa0OTHI:

Jist pemieHns 3a/1a4M HY>KHO 3HATh MPOrpaMMHBIN MaTepran TeMbl « TpexdasHble dIeKTpHYecKre
[ENW», OTYETIMBO TPEJACTABISATh COOTHOIICHUSI MEXKTY (a3HBIMH W JIMHEWHBIMU 3HAYCHUSIMA TOKOB M
HaNpsDKEHUH NIPY COeIMHEHUH MOTPEOUTENIe 3IIEKTPUUECKON SHEPTUH 3BE3OH W TPEYTOJbHUKOM.

Jis o3HakomileHHMsI ¢ oOwIeld METOAMKOHN pelleHus 3aJad JaHHOW TeMbl NpHBEAEHB! (OpPMYJIbL,
MOKAa3aHO MX MPAKTUYECKOE MPUMECHEHHE.

ﬂ(‘ﬁ_,

co—t=

0 O—

Pucynok 1 Coenunenune notpedureneit «3Be310i»



IIpunsaTeie o6o3HadeHNS Ha cxeme (puc.1):
JIMHEWHOE HapsKeHNe
(hazubie Hanpspkenus Ug, Uy, U, U
THEHHbIe TOKU (OHU e (azHble TOKH) Iy, Ig, I, Iy, I¢
TOK B HEHTPAITBHOM MPOBOJIE, PABHEII TeOMETPHUYECKON CyMMe (Da3HBIX TOKOB
Ig=Ip+1Ig+ 1
[Tpu HanMYMK HEHTPAIBLHOTO MPOBOJIA MPH JIIOO0H Harpy3ke (PaBHOMEPHOH WM HEPaBHOMEPHOM)
Un

CHpaBEeATIMBO COOTHOIIEHUE MexAy Ga3HbM Uy u muneitneiv U7 Hanpspkenuem Ug = 7

MomHA, 4TO HENTPaNbHbLIN NPOBOA NPU NtOObLIX Harpyskax obecneymBaeT paBeHCTBO $asHbIX
HaNpPAXeHUN NPUEMHUKOB 3HEPrum, Noay4mm

U(D:UA:UB:UC

3navenue (pa3HbIX (OHU K€ TMHEWHBIE) TOKOB OIpeessieM 1o 3akony OMa:
— 7 — . 7 _ . _ 7 _ U
Ipg =1y == loz =1y =, oz =1p =——
1 2 ®3
Harpyska 4ucTo akTHBHAs, TOATOMY MOIIHOCTH (a3 ONpeAessieM Io CIIeTYIOMNM (HopMyiam:
Ppy =Py=1%,"R
o1 = FA = o1 " o
—p_7J2 .
Py = P =145 " R
—p_J2 .
Pp3 = P =133 - Ros
AKTHBHYIO MOIIHOCTH Tpex(}a3zHoro morpeduresns sHepruu P ompenensieM Kak CyMMYy MOIIHOCTEH
Tpex ¢as:
P = PA + PB + PC
Xon padoThI:
B 4eThIpexnpoBoIHYO CETh BKIIIOYCHA HECHMMETPHYHAs Harpy3Ka, COeIMHEHHas B 3Be31y (pHc.
4). Jlansl conpoTtuBiieHus B ¢a3ax. JIuneitHoe HanpsbkeHue cetd .ONpeneuTh TOKH U MOIIHOCTH B
¢azax.

1. Onpenensiem ¢azHoe HaNpsHKEHUE

ii"ﬂ Uy = 20 _ 380 220B
o V3 173
Ay /‘g 2.0npenensieM Toku B (azax:
TS | Up Up 220
PO = —= =
= T2 JRZrxZ V& 16l
Pucynok 4. Coennnenme
MOTpeOHTENeH B «3BE3AY»
Up Up 220
Ig=—= = 444
Zg  JRZ+XEZ V32+42
Up 220
=—=—=224
CT R, 11
3.0mpenensiem yriel casura a3 B Kaxaou Qase:
i % o6 36’50’
SINPy =——=— =006 @4 =-
Zy V82 + 62
: Xp 4 o
singg =—=——==-0,8; ¢p=-5310

Zp V32 + 42
@c = 0, Tak kak B (paze C ecTh TOJIHKO aKTUBHOE COMPOTUBAEHME.

OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO



P=PA+PB+PC
P,=12-R, Py =12 Rp P. =12 R

P =22%2-8+44%2-3+4222-11 = 3872 + 5808 + 5324 = 15004Bm
0) peaKTHBHYIO
Q=04+0Qp+0Qc
B 3T0i1 cCymMe peakTuBHasi MOITHOCTb KaTYIIKHA CYATAETCS MOJIOKUTENBHOM, a pEaKTUBHAA
MOITHOCTh KOHAEHCATOPa — OTPULIATEIILHOM.
B daze C peakTrBHas MOIITHOCTH PaBHA HYIIIO.

Q=0Q4+0p
Qs =17+ X, Qs =15+ X3
Q= 2226+ 442 -4 =2904 + 7744 = 10648BAp

®opma npeacraBieHus pe3yabTata: CBOCBPEMEHHO U MIPABIIBHO BHIITOJHEHHBIEC PacUETH,
OTU€T 1Mo paboTe B TETPaaH Il 1a00paTOPHO- MPAKTUIECKUX PadoT.

Kpurtepun ouenku:

—«OTINYHO» - TEOPETUYECKOe U IPAKTUYECKOe COJACPIKAaHME TEMbl OCBOECHO IOJIHOCTBIO, 0e3
npo0enoB, ymMeHusi cOpPMUPOBAHbBI, BCE MPEAYCMOTPCHHbIE TeMOW y4yeOHbIC 3aJaHUs BBIIOIHEHBI,
Ka4y€CTBO UX BBITIOJIHCHHA OLICHCHO BBICOKO.

—«Xopomo» - TEOpEeTHYECKOe M MPAKTHUECKOE COJCpPKAHUE TEMbl OCBOCHO IIOJHOCTHIO, 0e3
npo0eoB, HEKOTOpbIe YMeHHsT c(hOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOH ydeOHBIE
3aJaHMs BBIIIOJTHEHBI, HEKOTOPbIE BUBI 3a/IaHUH BBIIIOJHEHBI C OLIMOKaMH.

—«Y IOBIETBOPUTEIBHO» - TEOPETUUECKOE U MPAKTUUIECKOE COAEPKAHUE TEMBI OCBOEHO YaCTHYHO,
HO TpoOenbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOJMMble YMEHHUs paboThl C OCBOEHHBIM
MaTeprajoM B OCHOBHOM c(hOpMHUpPOBaHBI, OOJBITUHCTBO MPETyCMOTPEHHBIX TEMON YUEOHBIX 3aJjaHui
BBITIOJIHEHO, HEKOTOPBIE U3 BHIOJHEHHBIX 3aJaHUH COAEPKAT OIUOKH.

—«HeyoBneTBOpUTENBHO» - TEOPETHYECKOE U MPAKTUYECKOE COAEpKaHHE TeMbl HE OCBOEHO,
HEoOX0IUMble YMEHUs He C(POPMUPOBAHBI, BEIIIOJHEHHBIE YUeOHbIE 3aJaHMs COAEPKAT IpyObIe OMINOKH.

Tema 1.5 DnexTpuyeckne U3MepeHus U JIeKTPOU3MepHUTeIbHbIEe TPUOOPHI

JIaGoparopHoe 3ansTue Ne2
MCTOI[LI HU3MCPCHUS TOKA, HAMMPAKCHUSA U MOIITHOCTH

Hean: oOyueHue METOJ]aM H3MEpPEHMs DJIEKTPUYECKHX TapaMeTpOB: TOKA, HaIPsLKEHUS,
MOIIIHOCTH.

Beinosinus padory, BbI OyeTe yMeTh:

VY 1.3.1 IlpoBepsTh NpaBUILHOCTH CpadaThIBaHUS IPUOOPOB YIIPABJICHHUS POCTOr0 000PYI0BAHNUS;

Y 1.3.3Ucnonbs30BaTh KOHTPOJBHO-U3MEPUTENbHBIE WHCTPYMEHTHI [UISI KOHTPOJIA KadecTBa
BBITIOJTHSIEMBIX paboT IO PEryJIMPOBKE MEXaHU3MOB 000pY/I0BaHUS;

VY 2.1.5 [IpoBoauTh AWATHOCTHUKY OOCIYXHBAaeMOI0 OOOpYIOBaHUS C NPUMEHEHHEM CPEICTB
JIMarHOCTHKH ;

VY 6.1.8 Brioupars HeoOX0AMMBIC KOHTPOIHHO-U3MEPHUTEITHLHBIC HHCTPYMCHTHI,

Yo 01.05 ompenensite HEOOXOUMBIE PECYPCHI;

Y0 01.06 peann3oBbIBaTh COCTABICHHBIN IJIaH;

Vo0 01.07 oleHUBaTh PE3yNbTAT U MOCICICTBUS CBOMX MEHCTBUN (CAaMOCTOSATEIHHO HITH C TTOMOIIILIO
HACTaBHUKA);

Yo 01.08 BeisABAATE M 3G (EKTUBHO HCKAaTh MHPOPMALHUIO, HEOOXOIUMYIO AJSl PEeIICHHs 3aayu
W/WH TPOOJIEMBL;

Vo0 02.02 onpenensiTh HEOOXOIUMbIE HCTOYHUKH HHGOPMAIIHH;



Vo0 02.03 mraaupoBaTh IPOIECC TTOWMCKA,;

Yo 02.05 oneHnBaTh MPAKTUIECKYIO 3HAYMMOCTh PE3yJIHTATOB MTOWCKA;

Yo 02.06 opopMIIsITh pe3ynbTaThl MOUCKA, TPUMEHATh CPEACTBAa MHPOPMAIMOHHBIX TEXHOJIOTHH
JUTS peleHus MpoeCCHOHANBHBIX 3a/1a4;

Yo 02.07 ucnons30BaTh COBPEMEHHOE MTPOTrpaMMHOE 00€CTICUCHHE;

VYo 04.02 a3¢pdhextrBHO paboTaTh B KOMaH/IE;

VYo 04.03 B3auMo1eiicTBOBATH C KOJIIETaMH, PyKOBOJCTBOM, KIIMEHTAMH B X0JI€ MPOPeCcCHOHATBHON
JIeATeITbHOCTH;

Boinosnenue jadopaTopHoii paéoTsl cnoco0cTByeT (POPMUPOBAHMIO:

OK 01- Berompats ciocoObI pernieHus 3amad mpodeccHoHanbHOM NeITeTLHOCTH IPUMEHHTEIHHO K
Pa3InYHBIM KOHTEKCTAM;

OK 02- Hcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MOKMCKA, aHAIM3a U UHTEPIIPEeTalui HHpOpMaIuy U
MH(QOPMaLMOHHBIE TEXHOJIOTUHU 7SI BBIMOJIIHEHMS 33134 PO ECCHOHANBHON ACATENbHOCTH;

OK 04- DddexTrBHO B3aNMOEHCTBOBAThH B pabOTATh B KOJUIEKTHBE W KOMaH/IE;

IIK 1.3. IIpou3BoAUTH OLEHKY COCTOSHHS MPOMBIIUIEHHOTO (TEXHOJOTHYECKOro) 000pyIOBaHUS
MI0CJIE BBIMOJIHEHHS HAJIAJAOYHBIX paboT, KOHTPOJIb TEXHUUECKOTO COCTOSHUS 000pyIOBaHUS IPU BBOJE B
9KCIUTyaTalHIO.

I[IK 2.1. TIIpom3BoauTh TEXHUYECKOE OOCTY)KMBaHHE M JUATHOCTHKY MPOMBIIUIIEHHOTO
(TexHONOTHYECKOr0) OO0OpYAOBAaHHMS B MPOIECCE OJKCIUTyaTallkd B COOTBETCTBHHM C TEXHHYECKOM
JIOKyMEHTAaIUEe.

IIK 6.1. OOpabaTbiBaTh 3aroTOBKH, JACTald, W3ACAHSA M3 pPA3TUYHBIX MaTepuaioB Ha
METaJJIOPEKYIIUX CTaHKaX

MarepuajibHOe o0ecnedeHHe: aMIEpPMETP, BOJILTMETP, BATTMETP, MYJIbTUMETP, MErOMMETD,
METOANYECKUE YKA3aHUs

3aganme:
1 V3y4uTh METOBI U3MEPEHUSI TOKA, HAMTPSKSHUS, MOIITHOCTH.

2.3apucoBaTh CXEMBbI Ui U3MEPEHHs MMapaMeTpoB C MPUOOpaMu (aMIepMETPOM, BOJIBTMETPOM,
BaTTMETPOM).

3.PacimdpoBarh nmikainbl ©3MEPUTENHLHBIX IPHOOPOB
4..3anmumuTe pacuéTHbie GOPMYIIBI A7 ONPEIeNICHUs] TOKA, HANIPSHKSHUST K MOLITHOCTH.
5.Pemenue 3agaun Ha OTNpeieeHUe COTPOTUBICHUHN IIyHTa U J00aBOYHOTO CONPOTUBIICHHUSL.

Ilopsinox BhINOTHEHUS PaGOTHI:

KpaTkue TeopeTnyeckue cBeIeHUs

I/I3MepeHHe CUJIbI JDJICKTPHUYCCKOTO ITapaMETpPOB OCYHICCTBJIAIOT ABYMS METOoAaMH:. MCETOJ
HeHOCpeZ{CTBeHHOﬁ OILICHKH U MCTOJIOM CPABHCHUH.

Mertoa HETOCPEACTBEHHON OIICHKH M3MEPEHUS JICKTPHUECCKOTO TOKA, HAMIPSHKEHUS OCYIIIECTBIISTIOT
C TIOMOTITBIO TIPSIMO TTOKA3BIBAIOIIINX aMIIEPMETPOB, TPAAYHPOBAHHBIX B €IMHAIIAX H3MEPSIEMON BETHINHBI
(ammepax) W BOJBTMETPOB. AMIIEPMETPHI BKJIIOYAIOTCS B IIEMb IOCJIEOBATENbHO C HArpy3KoH, a
BOJIbTMETP MapajlIeNbHO. .

Bxmiodenusiii B LOCIb aMIICPMETP OKa3bIBACT Ha PCKHUM  ILCIHU OHpe,Z[eJ'IéHHOG BIIMAHUC, OJIA
YMCHBIICHUA  KOTOPOIo HCO6XO,Z[I/IMO CTPpOTr0  BBINOJHATH  CICAYIOLICC YCIOBHUE: BHYTPCHHEC
COIIPOTHUBJICHUC aMIICPMETpPa Ra JOJIKHO OBITH MHOT'O MEHBIIIE COMMPOTHUBJICHUA HAIrPy3KH Ru

HpI/I OTOM BHYTPCHHCC CONPOTUBJICHUC BOJLTMETPA JOJIKHO OBITH MHOT'O OOJIBIIIE COIIPOTUBJICHU S
Harpysku, YTOOBI CHU3UTH BIIUSHHE BOJIBTMETpPA Ha PCXKUM HU3MEPACMOI0o ydacTKa LECIU U YMCHBIIWTH
CUCTCMATHYCCKYIO MCTOJUYCCKYIO IMOTPCIHIHOCTD



Mertona cpaBHeHHs obecrieunBaeT 0oJjiee BBICOKYIO TOYHOCTH M3MEPEHMM. Ero ocymecTBISIOT C
MTOMOIIBIO TPHOOPOB — KOMIIEHCATOPOB, OTIMYAIOIINXCS TEM CBOIMCTBOM, YTO B MOMEHT H3MEPEHUS
MOIITHOCTD B U3MEPSIEMOH [N He TOTPEOIISIeTCs, T.€. BXOJHOE COITPOTUBIICHHE MTPAKTHIECKN OECKOHEYUHO.

ITo poxy TOKa MPUOOPHI IENAT HA aMIIEPMETPhI, BOJIBTMETPHI TIOCTOSTHHOTO M IEPEMEHHOTO TOKOB.
B snekTpomexaHWuecknx MpuOOpax HCHOIB3YIOT MArHHTORJICKTPHUUYCECKYH0, JJIEKTPOMATHHTHYH) U
3JICKTPOAUHAMUYCCKYIO CUCTEMBL.. 1)1 m3MepeHus OOJBIINX MOCTOSIHHBIX TOKOB MapajlICIbHO 3aKHUMaM
aMIiepMeTpa MPUCOeINHSIOT ITYHT, IPEICTABIIIONINI OO0 MPSAMOYTONBHYIO MAHTAaHUHOBYIO TUIACTHHY .
Jns m3mepenust TokoB Beiie SOA PUMEHSIOT HapyKHbIE IIYHTHL. [ m3mMepenus: OONbIINX 3HAYSHUN
HANpsOKEHUS  MPUMEHSIOT J00aBOYHBIC COMPOTUBICHHS, KOTOPbIC MOJKIIOYAIOT IOCICI0BATEIBHO
BOJIETMETDY.

Ru=Ra/(n-1),
rae Ra- conporusienne amnepmerpa, Owm;
Ru — conpoTuBnenue mryaTa, OM;

N - K03GGUIHUEHT UIYHTHPOBAHHS, MOKA3bIBAIOIINA BO CKOJBKO pa3 yBEJIHMYUBACTCS Mpee
M3MEPEHHsI aMIIEpPMETPa C BKJIFOYEHHBIM IITyHTOM;

n=I1 /IA.,
rae | - usamepsiemblii Tok, A
lA - TOK, TPOXOAAIINI Yepe3 aMIepMeTp.
R,=Rv (m-1),
rae R, - nobaBouHOe compoTtuBienue, OM;
Rv _conporuBnenue BonbT™MeTpa, OMm;

M -41CJIO, ITOKA3BIBAIOIICE, BO CKOJILKO pa3 H606XOIH/IMO YBCIIMYUTL TPEACIT HU3MCEPCHUS
BOJIBTMCTpaA.

DNEeKTPOMarHUTHBIE aMIIEPMETPHI U BOJIBTMETPHI IPUTOAHBI 11 H3MEPEHHS KaK MOCTOSHHOTO, TaK
U MIEPEMEHHOT0 TOKOB. biarogapsi mpocToTe, HeBBICOKOW CTOMMOCTU M HAJEKHOCTHU 3JICKTPOMATHUTHBIC
nprOOPHI IIMPOKO MPUMEHSIOT JUIS U3MEPEHHSI TOKa, HAMPSHKCHUS B EMSAX MOCTOSHHOTO U IEPEMEHHOI0
TOKOB TTPOMBITIUIEHHOH 9acTOTHI (50 1 4001 ).

K HemocraTkam 31eKTpOMAarHUTHBIX PHOOPOB OTHOCHT:

- MaJIy10 YyBCTBUTEJIbHOCTb;

- HeJIMHEWHOCTH IKAJTHI (B HaYase cxkara, B KOHIIE PACTAHYTa);
- 3HAYUTEILHOE MOTPEOJICHHE MOIITHOCTH;

- 3HAYUTEIbHAS IOTPEITHOCTH;

-BJIMAHUC TEMIIEPATYPbI Oprnca}omeﬁ Cp€abl, BHCIIHETO MAarHUTHOTI'O IOJISA, YaCTOThI U3MEPACMOI'0
IMEPEMECHHOI'O TOKA.

SHCKTpOCTaTI/I‘-IeCKI/Ie BOJIBTMETPBI HCIIOJB3YIOT A HU3MCPEHHUA IMOCTOAHHOIO WM MNEPEMEHHOTO
HaHpHH(eHHﬁ. HpI/IHI_II/IH ﬂeﬁCTBHH BOJIbTMCTPOB BHGKTpOCTaTquCKOﬁ CHUCTEMBI OCHOBAaH Ha
B3aMMOJICHCTBHHI ABYX JJICKTPUYCCKHU 3aAPSKCHHBIX TCII. KOHCTp}/KTI/IBHO QJICKTPOCTATUYCCKUC CHUCTCMbL
BBITIOJTHSIIOT B BHAC HEIOABI)KHON M ITOJBH)KHOU IUIaCTUH, K KOTOPBIM IPHUKIAABIBAIOT U3MEPACMOC
HaIIpsAKCHUC.

ﬂOCTOI/IHCTBOM TaKHuX HpI/I60pOB SIBIIACTCA:



- OonpiIve npeaensl u3mMepenus (10 1MB);

- IMAPOKUI TUAITa30H YaCTOT U3MEPSIEMBIX HanpspKkeHuH (1o 30MI);

- BOBMOKHOCTb U3MEPATH MMOCTOSAHHOC HAIIPSIKCHHC.

K nepocTaTkam BOJIBTMETPOB TaKOW CUCTEMBI OTHOCST:

- MaJIy10 4yBCTBUTCIBbHOCTD,

- I3MCHCHUE EMKOCTHU B mpouecce N3MEPCHMA,

- MQJIYIO HaJEXKHOCTB;

- HEJIMHEHHOCTh IIKAJIBI;

- BIIUSHUE TeMIEepaTyphl OKpy Karoliel cpebl M BHELUIHETO IEKTPUIECKOT0 TOJI.

9H€KTpOHHBI€ BOJIBTMETPBI OTJINYAKOTCA BBICOKUMHU METPOJIOTHICCKUMU I1OKa3aTEIIAMU:

- OOJBIITUMHU npeacjiaMu BCJIMYNH U3MEPSACMBIX HEalS[)KCHPIﬁ;

- HIMPOKHM JUAaIia30oHOM 4YacCToOT,

-BBICOKOH TOYHOCTBIO;

-00BIIUM BXOJHBIM COIIPOTUBJICHUCM.

ONEeKTPOHHBIE BOJBTMETPHI BBHIMOIHSIOT Ha IOJYIPOBOJHUKOBBIX JMOJAX W TPAH3UCTOpax H
IIPUMEHSIOT B PAAUOU3MEPUTEIILHON TEXHUKE.

,Z[J'IH pacmiup€Husa MpeaAcIOB U3MEPCHHA aMIICPMETpPaA, BOJILTMETPA NPHUMCEHAIOT H3MCPUTCIILHBLIC

TpaHcHOPMATOPhI TOKA M HATIPSKEHUS

21.]'[5[ U3MCPCHUA MOIIHOCTU [JISA IIPAMBIX H3MepeHHﬁ MPUMCHAIOT JBJICKTPOAUHAMUYCCKUE U
QJICKTPOCTATUYCCKUEC BATTMCTPHI. I[JISI KOCBCHHBIX METOAOB NNPUMEHAIOT aMIICPMETPbI U BOJILTMETPHI. C
IIOMOIIBIO OTHUX HpI/I60pOB HU3MCPAIOT TOK W HAIIPS’KCHUC, a 3aTEM PACCUUTBIBAKOT MCKOMOC 3HAYCHUC
MOIITHOCTH. Taxoii MCTOJ U3MCPCHUA MOIIHOCTU CHUKACT TOUYHOCTD U3MEPCHUA MOIIHOCTHU.

Xoa padoThI:
1 Texymuii TECTOBBIA KOHTPOIB IO TEME

2.-3amucaTh TEXHUYECKUE JaHHbIE IPUOOPOB B Ta0 MLy 1.

Tabmuua 1. laHHBIE 3J€KTPOU3MEPUTEIBHBIX TPHOOPOB

Ne | HaumenoBanue npubopa | Tun | Texanueckue
n/n XapaKTePUCTUKU
1 Awmrmiepmerp

2 BoasT™meTp

3 Bartmetp

3 OIpEACINTG 3HAUYCHUA TOKa,

HaMpsOKEHUA W MOIITHOCTH,

HanOOJBIIYI0 aOCONIOTHYIO U

OTHOCHTEIIFHYIO TIOTPEITHOCTh U3MEPEHHIH aKTUBHOW MOITHOCTH Pe3ynbTaThl 3aHECTH B TAOJHUILY 2



Tabnuua 2. Pe3ynpTaTel n3MepeHud 1 BEIYUCICHUN

IToxazanus Brrancieno

IpuOOPOB
I, | U, P, P, S, cosq | [Ipsmoit KocBeHHbIi
A | B Br | Br, | BA METO METOJ

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

dopMa NpeaCTABJIEHHSI Pe3yJabTaTa: CBOCBPEMCHHO M IPABUIBHO BBITIONHCHUTh PACYETHI,
3aII0JIHATE TAOJIUIIBI.

Kpurtepun ouenkmu:

—«OTINYHO» - TEOPETUYECKOe U IPAKTUYECKOe COJACPIKAaHME TEMbl OCBOECHO IOJIHOCTBIO, 0€3
npo0enoB, ymMeHusi cOpPMUPOBAHbBI, BCE MPEAYCMOTPCHHbIE TeMOW y4yeOHbIC 3aJaHUs BBIIOIHEHBI,
Ka4y€CTBO UX BBITIOJIHCHHA OICHCHO BBICOKO.

—«XOopolo» - TEOPEeTHYECKOe U IPAKTUYECKOE COJAEpHKAHUE TEeMbl OCBOCHO IOJHOCTBIO, 0€3
npo0enoB, HEKOTOpble YMEHHsI c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEILyCMOTPEHHBIE TEMOH yueOHBIE
3aJaHMs BBIIIOJHEHBI, HEKOTOPbIE BUBI 3alaHUH BBIITOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTEIHLHOY - TEOPETUUECKOE M MPAKTHUYECKOE CONEPKAHKUE TEMbl OCBOCHO YAaCTUYHO,
HO TpoOenbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HEeoOXOJMMble YMEHHUs paboThl C OCBOEHHBIM
MaTeprajoM B OCHOBHOM c(hOpMHUpPOBaHBI, OOJBITUHCTBO MPETyCMOTPEHHBIX TEMON yUEOHBIX 3aJaHui
BBITIOJIHEHO, HEKOTOPBIE U3 BHIOJHEHHBIX 3aJaHUH COAEPKAT OIUOKH.

—«HeynoBneTBOpUTENIEHO» - TEOPETUYECKOE M MPAKTUUYECKOE COAEP)KaHHE TeMbl HE OCBOEHO,
HEOOXOIUMBIe YMEHUs He c(POPMUPOBAHBI, BHITOJHEHHBIE YUeOHbIE 3aJJaHUs COIEPKaT IpyOble OIIMOKH.

Tema 1.6 TpancdopmaTopsbl

IIpakTnueckoe 3ansaTue Ne4
Pacuér mapameTpoB onHo(azHOrO TpaHchopmaTopa

Hean: HAyYnTHCS ONpEAEIITh HOMHUHATBHBIE TapaMeTphl oHOo(a3HOTo TpaHchopMaTopa

Beinosnus padory, BbI OyeTe yMeTh:
Yo 01.01 pacniozHaBath 3aady u/uiH mpodieMy B IpodecCHOHATEHOM /UM COUMAIbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a7a4dy WU MPOOJIEMY U BbIIEIATH €€ COCTABHBIC YaCTH;
VYo 01.03 onpenensTs 3Tansl penieHns 3aauy;
Yo 01.07 oueHUBaTh pe3yNbTaT W IMOCIEACTBUS CBOMX NEHCTBHH (CaMOCTOSTENLHO WK C MOMOIIBIO
HACTaBHHKA);
Yo 01.08 BoisiBiATh U 3(D(HEKTUBHO HCKaTh WHPOPMAIHIO, HEOOXOAUMYIO JIJIsl PEIICHUsS 33aJaud W/UIn
npoOJIeMBI;
Vo0 02.01 onpenensTe 3ama4n It MOMCKa HHGOPMAIIUH;
Vo0 02.02 onpenensiTh HEOOXOIUMbIC HCTOYHUKH HUHGOPMAIIHH;
VYo 02.03 muiaHupoBaTh MPOLECC MTOUCKA,;
Yo 02.04 cTpyKTypHupoBaTh MojlydaeMyr0 HH(OpMAaLHWIO; BBIICIATh HanOoyiee 3HAYMMOE B IIEpEeyuHe
nHbOpMaIUH;
VYo 02.05 oueHnBaTh NPaKTUUECKYIO 3HAUUMOCTh PE3YIbTATOB TIOMCKA;
Yo 02.06 opopmisTh pe3ynabTaThl MMOUCKA, IPUMEHATh CPEACTBA MH()OPMAIMOHHBIX TEXHOJIOTHH VIS
penreHus npoecCHoHaNBHBIX 3a7ad;



Boinosnenne npakTu4eckoii padoTsl cnocodcTByeT GopMUPOBAHUIO:

OK 01- Beibupatp crioco0sbl penienus 3agad npodeccHoHaTbHON AeATENFHOCTH IPUMEHHUTENBHO K
Pa3InYHBIM KOHTEKCTAM;

OK 02- Mcnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHAIM3a W HHTEPIIPETAITIN HHHOPMAIHH
MH()OPMALIMOHHBIE TEXHOJIOTHH IS BBIIIOJTHEHHS 33124 PO ECCHOHANBHOMN NeITeTbHOCTH;

IIK 2.1. IIpou3BOAMTH TEXHUYECKOE OOCTY)KMBaHHE M JUarHOCTHKY MPOMBIIUIIEHHOTO
(TeXHOJOTUYECKOT0) O00OpYNOBaHHS B TIPOIECCE OKCIUIyaTallid B COOTBETCTBHH C TEXHUYECKON
JIOKyMEHTAaIUE.

I[IK 6.1. OOpaGaTbiBaTh 3aroTOBKM, JA€Talld, U3ACIAHA M3 pPAa3IUYHBIX MaTepHaloB Ha
METaJUIOPEKYIINX CTAHKaX

MaTepﬂaﬂbﬂoe odecmeyeHmne: METOAUYICCKUEC YKa3aHWsl, MHANBUAYaJIbHBIC 3aIlaHU

3ananue:
1 3amucath TeXHHYECKHE AaHHBIE TpaHchopmaropa (HOMUHAJIBHYIO MOIIHOCTH, HAaIPSKCHHE
MEPBUYHON U BTOPUYHOU OOMOTOK;

2.0TIpeAenuTh HOMHHAIIBHBIE ¥ ISUCTBUTEIBHBIC TOKH, TPOTEKAIOIINE B 0OMOTKAX;
3. onpenenuts KIIJ] mpu pa3snuyabx kKodduirienTa Harpy3ku TpaHchopMaTopa

Iopsinok BbINOJIHEHHSI pa0OThI:
KpaTkue TeopeTnyeckue cBeieHUs:

Hna pemenus 3amaud  Hy)KHO 3HAaTh yCTPONCTBO, NMPHUHLMI AEHCTBHS W 3aBUCUMOCTH MEXIY
NIEKTPUYECKIMHU BEITMYMHAMH OJHO(A3HbIX U TPEX(PA3HBIX TPAHCHOPMATOPOB, YMETh ONPENEIIATh MO UX
MAaCIOPTHBIM JIAHHBIM TEXHHYECKHE XapakTephcTHUKH. OCHOBHBIMH IapamMeTpaMu TpaHCHOpPMATOPOB
SIBIISIOTCS:

1. HomuHambHas MOIMHOCTH S,ou — 3TO TOJHAS MOIMHOCTh (B KBA), KoTopyro TpaHCchopMaTop,
YCTAHOBJICHHBI Ha OTKPHITOM BO3/yX€, MOXET HENPEpPBbIBHO OTAABaThb B TEUCHHUE CBOETO CPOKa
cayk0n1 (20-25 5er) mpu HOMHHAILHOM HAIpPSDKCHUH W MPH MaKCHUMAaJIbHON W CPEeIHEr0JI0BOM
TEeMIIEpaTypax OKpYKaloLIEro BO31yXa, paBHbIX cooTBeTCTBEHHO 40 m 5 °C. Ecinm ykasaHHBIE
TEMIIepPaTypbl OTIIMYAIOTCS OT HOMUHAJIBHBIX, TO U
S ow OYZIET OTIINYATHCS OT MACTIOPTHOTO 3HAUCHHUSL.

2. HommuHanpHOE nepBUYHOE HANPSKEHUE Uy — 3TO HAIPSHKEHHE, HA KOTOPOE pacCUMTaHa MepBUYHAs
00MoTKa TpaHchopmMaTopa.

3. HowmunansHoe BTopuuHOe HanpsbkeHHE Uyon2 — 3TO HANPSDKEHNE HA BEIBOIAX BTOPUYHON OOMOTKH IIPU
XOJIOCTOM XO/I€ U HOMHUHAJILHOM IEPBUYHOM HampshkeHHH. [Ipu Harpys3ke BTOPHUYHOE HaNpsKeHHE
CHIDKAeTCs 13-3a TIOTepPh B TpaHChopMaTope.

Hanpumep, eciin Uyove = 400B, To ipu nmonHo# Harpyske Tpancdopmaropa BTOpuIHOe HanpsbkeHue Us

=380B T. k., 20B Tepsercs B TpanchopmMarope.

4. HomuHaIbHBIE NEPBUYHBIC U BTOPUYHBIC TOKH | noml U | om2 — 9TO TOKH BBIYMCJICHHBIC 110 HOMHUHAIIBHOM
MOIIMHOCTH U HOMUHAJIBHBIM HaIlIPSAXKCHUAM

—_ SHDH:[
J'fmtvil - s
Uyora M

—_ SHDME
J'fmtviz - s
Uyonz M

rae 7] - kg TpanchopmaTopa 0inuska k 1,0 u3-3a Manbix moTeps B Tpanchopmarope. [Ipu onpeneaeHun

ToKOB npuHuMaeM 77 = 1. Jlns tpéxdasHoro tpanchopmaTopa B 3HAMEHATEIb 100aBIIsIEM \/§ .

5. Koadouuument tpanchopmanmm K ompemenseTcs OTHOLIEHHEM YHCIAa BUTKOB ®1 M o2 win DJIC
camouHIyKuuu E1 B mepBUUHONM 00MOTKE M B3aUMOMHIYKIMK E2 BO BTOpUYHOI
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[Tpaktnueckn Kod(GGUIMEHT TpaHCHOPMALMU TOACUYUTHIBAIOT TMPUOIMKEHHO OTHOIICHHEM
HaNpsDKEHUS B TIO00OM pexXuMe

k= Usom _ U1
Ut-mrvrz IU1

KoaddurmmenT Tpanchopmammy MOKHO TaKKe ONPEICTUTh OTHOIICHHEM TOKOB

k= IHOHZ

IHD[—II

OpnnothasHbIi TOHMKAIOMHNA TpaHChOPMATOP HOMHHAIHHONH MOITHOCTRIO Suon = S00B-A cmyxut
AJid TMUTaHug JIaMII MECTHOI'O OCBCHICHUA MCETAJUIOPCIKYIINX CTAaHKOB. HomunansHOeE HaIIpsKCHUEC
00MOTOK Uyon1 = 380B; Uuowe = 24B. K TpanchopmaTopy mprcoenrHEHBI AECATH JIaMIT HaKaJIWBaHUS
MotHOCTEI0 40 BT kaxnas, nx K03 QUIHeHT MOIITHOCTH

coS ¢ = 1,0. MarauTHbIi MOTOK B MarHuTonpoBoae Pm = 0, 005B6. Yactora Toka B cetn f = 50T'm.
[Motepsimu B TpaHChOpMaTOpe peHeOpeyb.

Omnpenenuts: 1) HOMUHATBHBIE TOKH B 00MOTKaX; 2) Koa(duiueHT Harpy3ku Tpanchopmaropa; 3)
TOKM B OOMOTKax NpHW JAEHCTBUTENLHOW Harpyske; 4) uncia BUTKOB 0OMOTKH; 5) koadduument
tparcdopmanun; 6) KITJI Tpanchopmaropa mpu kosddurmente Harpysku Ku =1; 0,8

Xoa padoThI:

1. Beimummure ucXOaHbIE JaHHBIE.

2. PaccunraiiTe HEeM3BECTHBIC BEIMYHMHBI, MOJIB3YSICh (POPMYyITaMU U3 TEOPETUUECKOIO MaTepHalia 1o
TeMe.

3. IlpenocraBbTe pacueTsl Ha IPOBEPKY.

®opMa npeacTaBIeHUs pe3ybTaTa

Ot4er 1o paboTe AOKEH COAEePKATh!

a) HamMEHOBaHHUE pabOTHI U IeNIb PabOTHI;

0) ucxomHbIC JaHHBIC I PAcUETa;

B) pE3yJIbTaThl pacYETOB;

T') BBIBOJBI IO pabore.

Kputepun oneHku:

—«OTINYHO» - TEOPETHYECKOE M MPAKTHUECKOE COJAEp)KaHWE TEMBI OCBOEHO ITOJHOCTHIO, 0e3
npo0enoB, ymMeHusi cOpPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TEMOW y4yeOHbIE 3aJaHUsl BBIIOIHEHBI,
KayeCTBO UX BBITIOJIHEHHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOpEeTHYECKOe M MPAKTHUECKOE COJEpKaHUE TEMbl OCBOCHO IOJHOCTHIO, 0e3
npoOeoB, HEKOTOpble YMeHUsT c(hOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOU ydeOHbIE
3aJlaHus BBIIIOJIHEHBI, HEKOTOPHIC BU/IBI 3a]JaHHI BHITIOJIHEHBI C OITUOKaMH.

—«Y IOBIETBOPHUTEIHHO» - TEOPETUIECKOE U MPAKTUIECKOE COJAEPKAHUE TEMBI OCBOEHO YaCTHYHO,
HO MpoOenbl HE HOCAT CYLIECTBEHHOI'O XapakTepa, HeoOXOOUMble YMEHHS paboThl C OCBOEHHBIM
MaTeprajJoM B OCHOBHOM c(hOpMHUpPOBAHBI, OOJBITUHCTBO TPETYCMOTPEHHBIX TEMON yUeOHBIX 3aJlaHui
BBITIOJTHEHO, HEKOTOPBIE M3 BBHIMTOTHEHHBIX 3a/IaHUI CO/Iep KaT OIMTHOKH.

—«HeynoBneTBOPUTENHEHO» - TEOPETHUECKOE U MPAKTHYECKOE COAEp)KaHHE TeMBl HE OCBOEHO,
HEOOXOIUMbIe YMEHUS He C(POPMUPOBAHBL, BHIIIOJHEHHBIE YUeOHbIE 3aJaHUsl COAEPKAT IPyObIe OMINOKH.

Tema 1.7 DiekTpuyecKkne MalluHbI NEPEMEHHOT0 TOKA.
DJIeKTpUYECKHEe MAIUHBI MOCTOSTHHOTO TOKA



[IpakTrueckoe 3austue NeS
Pacuér napamMeTpoB ACUHXPOHHOI'O ABUT'aTCIIA. Pacuér napaMCTpPOB ABUTATCIIA IIOCTOSIHHOI'O TOKA
IICJIBZ HAY4YUTHBCA ONPEACIIATEL MapaMETPbl ACKMHXPOHHOI'O0 ABUIaTCIIA U JABUTATEJISI MTOCTOAHHOIO
TOKa.

Boinosinus padoty, Bbl 0yeTe yMeTh:

Yo 01.01 pacniozHaBathb 3aa4y u/uin mpodieMy B mpodecCHOHATEHOM /UM COUMAaTbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a7aqy W/WIH IPOOIIEMY U BBIIIEISTH €€ COCTaBHBIE YaCTH;

Yo 01.03 ompenensts dTamsl peIieHs 3a0a49H;

Yo 01.07 onenuBaTh pe3yiabTaT M TOCIEACTBUS CBOMX NEHCTBUI (CaMOCTOSITETIHHO WM C ITOMOIIBIO
HACTaBHHKA);

Yo 01.08 BoIsBIATh U 3(PPEKTUBHO MCKATh WHGOPMAIHIO, HEOOXOAUMYIO ISl PEIISHUS 3a1add W/ WIn
po0JIeMBI;

Yo 02.01 onpenensth 3a1a4u Il MOUCKA HH)OPMAIINH;

VYo 02.02 onpenensiTh HEOOXOUMBIE UICTOYHUKH WH(OPMAIIHIT;

Vo0 02.03 nnanupoBaTh IPOLECC OUCKA;

Yo 02.04 cTpyKTypHpOBaTh IMOJIy4aeMylr) WH(OPMAIIMIO; BBIICIATH HaWOOJIEe 3HAYUMOE B TIEPCUHE
UHQOPMAIIH;

Vo0 02.05 ouleHMBaTh NPAaKTHYECKYIO 3HAUUMOCTb PE3YJIbTATOB IIOUCKA;

Yo 02.06 odopMisATs pe3ynbTaThl MOMCKA, MPUMEHATh CPEACTBA MH(POPMAIMOHHBIX TEXHOJOTUH IS
pemenus npodeccoHaNbHBIX 3a/1a4;

BoinosHeHue npakTuyeckoi padorsl cnocodcTByeT GOPMHPOBAHUIO:

OK 01- Beroupats ciocoObI pererns 3a1a4 npopeCCHOHATBHON NeATENbHOCTH IPUMEHUTENHHO K
Ppa3JINYHbIM KOHTCKCTaM,

OK 02- Hcnonb30BaTh COBPEMEHHBIE CPEACTBA ITOMCKA, aHATIM3a U UHTEPIIpEeTaluy HHGOpMauK 1
MH(QOPMaMOHHBIE TEXHOJIOTUH /17151 BBIMOJIHEHHS 33134 MTPO¢eCCHOHANBHON AEATEIBHOCTH;

MK 2.1. TIpom3BoauTh TEXHUYECKOE OOCTY)XKMBaHHE M JUArHOCTHKY MPOMBIIUIEHHOTO
(TexHOJIOTHYECKOT0) O0OpYZOBaHHMS B MPOIECCE OJKCIUTyaTalldkd B COOTBETCTBHH C TEXHHYECKOM
JIOKyMEHTAIUEH.

IIK 6.1. OOpabaTbiBaTh 3aroTOBKH, JETallM, U3ACIHS M3 pPA3JIUYHBIX MaTepHaloB Ha
METAJUTOPEKYIINX CTAHKAX

MarepuaJibHoe o0ecreyeHue: METOANYECKHE YKa3aHUsl, CIPABOYHHUKH, HHANBUAYaIbHBIC 3aaHUS

3aganue:

1 3anucaTh HOMHMHAJIBHBIE TTApAMETPBI IBUTATENS O €ro TUIMY (HOMHHANBbHYIO0 MoutHocTh, KIIJI,
KpaTHOCTH ITyCKOBOT'O TOKA, MIEPETPY30YHYI0 CITOCOOHOCTh. KO3 (QUITMEHT MOIITHOCTH.

2.0TpeAeTuTs HOMUHAIBHBIN U ITyCKOBOW TOK, MOIITHOCTE, TIOTPEOIIIEMYIO U3 CETH;,; HOMUHATLHBIM,
MaKCUMAaJIbHBIN U ITyCKOBOM MOMEHT, MOTEPHU MOIITHOCTHU; CKOJIBKEHHE.

3. Onpe;[eJme TOKH B O6MOTKaX, IMMOJIC3HYIO MOIIHOCTD; SI[C JABHUI'aTCJIA IIOCTOSIHHOI'O TOKA

Ilopsinox BhINOTHEHUS PaGOTHI:

Jst permenust 3agaur HEOOXOAMMO 3HATh 3aBUCUMOCTD MEXKIy YaCTOTOM BpaIIeHUs
MarHMTHOTO TIOJIS CTaTopa (CHHXPOHHAS YacTOTa BPAIIeHUs) N1 ¥ YaCTOTOH BPaIICHUsI MAarHUTHOTO TIOJIS
poTopa BUraresns Na.

Yacrora BpaleHHss MarHUTHOT'O TIOJISE CTaTopa N1 3aBUCHT OT YHUCIIA Map MOJIFCOB JIBUTATENS P,
Ha KOTOPOE CKOHCTPYHpOBaHa 0OMOTKA CTaTopa, U OT 4acTOTHI TOKA Tpex(asuoii cucremsl f: Ny = 60 f/p.
Yacrora Toka B nenu (mpomeinuieHHas yacrora) f =50 I'n. Torpa popmyna npumer Buj

n = 60-50 = 3000 06 | mun.

p p

W3 hopmyibl clieayeT, 4To IpH JIF000H MEXaHUYECKOH Harpy3Ke, KOTOPYHO MOKET IIPEOI0JIETh
JIBUTATEh, CHHXPOHHAS 9acTOTa Ny OCTaeTca HEM3MEHHOM, TaK KaK 3aBUCUT TOJIKO OT KOHCTPYKITHH



00MOTKH c¢TraTtopa, T. €. OT 4YMCJia [ap MmOJrOCOB. Yacrora BpaiieHus Ny CBsI3aHa C YacTOTOM BpamieHu: Ny
XapaKTCpI/ICTI/IKOI‘/'I JABUTaTENs, KOTOpas Ha3bIBACTCS CKOJIBbKCHHUEM S (MaﬂeHBKaH 6yKBa)I

(nl — nz)

s=-2 2/ _5n =n(-53)
nl

Ckonbxenne uaMensercs B mpeaenax ot 0,01 mo 0,06, wim ot 1 1o 6 %, Bo3pacras ¢
yBEIUYECHUEM Harpy3Kku aBuratens. [loaToMy yacTtora BpallleHHsi pOTOpa BCEra MEHbIIIE YaCTOThI
BpallleHUs] MAarHUTHOT'O TOJIs cTaTopa aBurareis. C pocTOM Harpy3KH JBHUraTells 4acTOTa BpamleHus Ny
HEMHOTO YMEHBIIIAETCS, YTO ¥ MIPUBOJUT K POCTY CKOJNBXKEHHUS S. M3-3a TAKOTO HepaBeHCTBa Np<ny
JIBUTATEIIh Ha3bIBACTCSI ACMHXPOHHBIM. J1JI HY /1 MPOU3BOACTBA JICKTPOIBUTATEIIH BBITYCKAIOTCS C
pa3HOi KOHCTPYKITUEH 0OMOTOK CTAaTOPa, YTO CO3/[acT Pa3HOE YKCIIO Map MOJIOCOB P H, CICIOBATEILHO,
pasHble 3HAYCHUS YacTOThI BpameHus Ni. Crnenyer UMeTh B BUAY, UYTO MPH U3MEHEHUM YKCIIa Tap
MOJIFOCOB P 4aCTOTa BPaIleHHsI N1 U3MEHSAETCS CKauKooOpa3Ho.

Tab6numa 11 3HadeHUs CHHXPOHHOW 9acTOTHI CTAaTOpa

p 1 2 3 4 5 6

N1, 00/MUH 3000 1500 1000 750 600 500

B Tabnuue 1 npuBeneHs! 3Ha4eHUs N1, COOTBETCTBYIOIIME YUCIAM I1ap HOIIOCOB P,
OTIpeJIeNIIEMbIM KOHCTPYKIIMEH 0OMOTKH CTATOPA.

Crnenyer MeTh B By, YTO CHHXPOHHYIO YaCTOTY BpAILIEHHS ABUTATENIS MOXKHO ONPEICHUTh 1
0e3 BBIYMCIIEHUS, @ 3Hasl TOJIBKO YacTOTY BpallleHHs poTopa Nz, KOTopas Mo BEMUYNHE OJIM3Ka K HEH.
Ecnu, mHanpumep, N>=2930 06/MuH. TO OnvKaidias U3 YKa3aHHOTO psAa CHHXPOHHBIX YaCTOT BpaIleHUs
MOXeT OBITh TOJBKO N1 = 3000 06/MuH nnm Asst Nz = 490 00/MHH CHHXPOHHASI YaCTOTa BpaIlCHUS
nmeurarens Oynet Ny = 500 06/MuH U T. 1.

ITo ywmciy MOFOCOB ABUTATEN St MOKHO OTIPEIENTh CHHXPOHHYIO YacTOTy Bparienus Ni. Eciy,
HaMpUMED, YUCIIO TIOIOCOB MIECTh, TO YHCIIO Map MOJIKCOB B JIBa pa3a MeHbIle, T. €. P =3. [To ¢popmyne
JUTst N1 HaiieM ee Benmuuuby Ny = 3000/p, HO

p =3, rorma ni=3000/3 = 1000 06/mMuH.

Pazbepem HeckoJIbKO (hOpMYII, KOTOPBIE HYXKHO IMTPUMEHSTH TIPU PEIICHUH 3a]1ad.
1. MowmeHT BpareHust M,, onpeiesiseTcs mo GopmyJie

M =9,55P;/n;,

rae P, — mone3Hass MOUIHOCTH Ha Bally ABUraTelns; KBT

Ny- 4acTOTa BpAIllEHUS] MATHUTHOTO I0JII POTOpa, 00/MHUH.

[Ipy HOMHHATEHOM PEKHUME OCHOBHBIE ITapaMeTPhl 0003HAYAIOTCS: Muow ; Prow = P2rom , Nuow = N

2HOM -

2. I1one3Has MOIIHOCTH HA BaJIy IBUTaTeEs
Po= \/§ Uyl n-cosp

rae Uy, |y — nuHelinbie 3HaYeHMS HAPSDKEHUS 1 TOKA;



n — KIIJI nBuratens B OTHOCUTEIbHBIX CAUHUIIAX;

C0S (¢ — KO3 PUIMEHT MOIITHOCTH JBUTATEIIA.

P.
W3 5100 Iy = :
3 atoit popmyner | ; \/é U, -n-cosp
P P
KIIJI nsurarens 77 =—z —> P, =2 ,
P, n

rae P1— akTuBHAas MOILHOCTb, TOTpediiieMast ABUTaTeIeM U3 CETU, KOTOPYIO MOXKHO TaKkKe
onpeAeuTh 1o hopmyrie
P1= \/§ U l7cose
Jns pemenus 3agad HEOOXOJMMO 3HATh YCTPOMCTBO, MPHUHLMUII JEHCTBHS TE€HEPATOpOB U
JIBUTATEJICH TIOCTOSIHHOTO TOKa C MapauIebHBIM BO30YXKIACHHEM, (OPMYIIBI, OMPEICIISIONINE
napaMeTpbl Takux MamuH. Mcnonb3ys pucynku 10, 11 , pa3bepeM ocHOBHBIE (HOPMYIIBI,
HEOOXOAMMBIC JIJISl PEIICHUS 3a/1a4.

] A
Jfmamea 0fmomaa
dosdymdenun So3bymdenun
I
?Ia demny 7y Memwu
‘J—f Rﬁﬁf Q
" LA g
I
W e f
g v O
b Hemaswux numanua
Puc. 10| Puc. 11|

1. Texymuii KOHTPOJIb -TECTOBBIM KOHTPOJIb 11O TEME
2. Pemenue 3anaun

Xon padoThI:
1. Texymmii KOHTPOJIb — TECTOBBIM KOHTPOJIb TI0 TEME

2. Pentenne 3agaun

ACI/IHXPOHHBIﬁ ABUTATCIIb HMCECT CICAYIOINHUE TEXHUYCCKUC NAHHBIC UIA pa60T1>1 B
HOMUHAJIBHOM PEKUME!

Pauow = 3 kBT
Un=380B

Nowow = 2880 00/MuH
Nuow = 0.85

cos ¢ =0.88

Yucno momocoB 2p =2

OnpenenuTh. 1) HOMHHATBEHOE CKOJBKEHUE Spou 2) MOIIHOCTE Piyom , TOTPEOIIIEMYTO
JBUraTeNIeM U3 CETH; 3) HOMUHAIBHBIN TOK |inoy ; 4) HOMHUHAIBHBIH MOMEHT BPAIIEHUS Myou.

Pemenmne.



YTOObI HAMTU Syoy HY’KHO 3HATh N1 U N 240w . [109TOMY IpEIBApUTENBHO OIPENEIUM CUHXPOHHYIO YaCTOTY
BpameHuss NimpH N zow= 2880 06/MuH. bmpkaiimas cuaxponHas yactoTa BpauieHus: Ny = 3000 o6/MuH.
Taxoif xe pe3ynbTaT IMOIy9IruM, €CITH BOCIIONb3yeMcsl (hopMyImoit st Ny.

1.Ywucmo momocop 2. CliemoBaTeNIbHO, YHCIIO Tap MOIFOCOB p =1.

n1 = 3000/p=3000/1 = 3000 06/Mun

2. BeruncauM 3HaueHUE HOMUHAIIBHOTO CKOTbKCHUS

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

T, 3000 3000

3. 3Has MoImHOCTh Ha BaTy P suon 1 KIJI mBHUTATENS Mui0M, HAKTEM

=0,4 unut Syon=4 %

MommHOCTE P 14om, KOTOPYIO OTPEOISET ABUTATEND U3 CETH MPH HOMUHAIILHOW Harpy3Ke:

P P
7711044 = fuon - Pl = 2rox = 3 = 3,35KBm
! 0,85

HoM
Lrom HOM !

4. HomuHanbHbIH TOK | 40w, TOTPEOIISIEMBIN ABUTATENEM U3 CETH, ONIPEEITUM, HCIIOIb3Y I
dhopMyITy TSl TOKa

2nom 3 . 103
Iﬂ = I HOM = - = =
J3-U, -5 -cosp ~ 173-380-0,85-0,88

5. HaiineM 3Ha4eHHE HOMUHAJIBHOTO MOMEHTA Mison, KOTOPBIA Pa3BUBACT JBUTATENb IIPH CBOEH
pabore:

9550- P .
M, = 2now _ 9550-3
) n 2880

2nom

=994H - mu

JIBurareis ¢ napauielbHbIM BO30Yx)aenueM (puc. 11).

1. BJC, HaBonuMasi B 0OMOTKE SIKOPSI
E=U-I1,R, >U=E+I,R,,
rae U — HanpsbkeHHe NCTOYHHKA SJISKTPUYECKOH SHEPriH, MUTAIOIIEro 0OMOTKY siKops, B;
Iz — ToK siKOpSI, A;
Rz— conpotuBienne 0OMOTKH sIKOps., OM

2. TOK Harpysku =1y +1,

3. Tox Bo30Oy>kIeHUS l, = u

rae Rp— conporuBiienre 0OMOTKH BO3OY ) aeHMsI, OM.

4. Tok sixops |, = URi

A



5. MOI]_IHOCTB, HOTpC6J'I$ICMa$I JABUIaTCJICM OT HCTOYHHKA 3JI€KTpI/I‘{€CKOﬁ OHCPTHUn Pl =U-I

6. Ilome3Hyro MOIIHOCTb P, ma Bamy pgBurarens onpeaensior u3  Gopmynsr  KITJ

=)
77:?2_>P2=77'P1

1

9,55- P,
n

7. MOMEeHT BpallleHus JIBUTaTeNs )/ —

r7e N — 4acToTa BpalllCHU:A AKOPAL., 00/MuH

JlBHUTaTeNh NOCTOSIHHOTO TOKA C MapauIeIbHBIM BO30YKICHUEM MTOJKIIIOYEH K CETH ¢ HalPsHKEHHEM
U =220 B (puc. 11). ITone3nas momHocts Ha Baiy P, = 10xBT, yacrora Bpamenus sikops n = 2400
00/mun, KITJ] nBurarens n = 80 %.

Onpenenuts: 1) Bpamaromuii MOMEHT M, KOTOpBI pa3BUBAeT ABHUTraTelb; 2) IOJBEIACHHYIO
MoIHOCTE P1; 3) Tok |, moTpebnsiemblii qBuTaTteieM u3 ceTw; 4) CyMMapHBIE MOTEPH MOITHOCTH B
nBurarene Y P.

Pemrenue.

OnpepenseM: ]| . MOMEHT BpalleHUs, KOTOPbIA pa3BUBAET ABUraTENb NPU JAHHON MOLIHOCTH
Ha BaJIy U 4acTOTE BpallleHUs

_955-P, 955.10
n 2400

M

=39,79H - m

2. MOIITHOCTh, TOTPEOIISIEMYIO IBUTATEIIEM U3 CETH

P, P,
77=—2—>P1=—2=£=12,51<Bm
P, n 08

3. TOK, HOTpC6J’I$I€MBIﬁ JABHUIaTCJIEM U3 CCTH

P =U-1 —>I=E=M=45,45A
U 220

4. CcyMMapHYIO MOIITHOCTh TIOTEPh

>P=R—P,=125-10=25xBm

Xon padoThI:
3ananme :

OnpenenuTh 3HAYCHHS, XapaKTEPHU3YIOIIHe paboTy TeHepaTopa, KOTOPhIe He YKa3aHbl B YCIOBUSIX
3amaun: 1) mporuBo-JIC E, xotopas mHIynmmpyeTcsi B OOMOTKE SKOps Npu paboTe reHepartopa; 2)
HaNpsHKEHUE CETH, OT KOTOpOoil mutaercs asurarens U; 3) momeHT BpamieHus apuratens M; 4) Toku B
00MOTKE sTKOPS |5 B 00MOTKE BO30Y X IeHu |5, 001THit ToK aqBuraTens |; 5) MontHOCTH: Ha Bay ABUTATENs P2
¥ TIOTpedIsieMyTo U3 ceTH Pi.

JlaHHBIC 171 CBOETO BapHaHTa B3STh M3 TaOIUIIBI

Taonuua



Neo Bap E,U, P, I Ne E,U P, I
1 U=220B; 1,=100 A 14 E=265B;U=275B
2 E=210B;1,=100 A 15 U=275B;1=105 A
3 =104 A;U=220B 16 L=5A;1,=100 A
4 |P>,=19448 Bt; =104 A 17 P1=28875Br;l,=5 A
5 |P2=19448B1; l,=4 A 18 P;=28875Bt; U=275B
6 |P1=22880B1;1=104 A 19 P,=24554B1;1=5A
7 |P1=22880B1; =4 A 20 P>=24544B1; 1 =105 A
8 le=4A;1,=100 A 21 P1=28875Bt; 1 =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 BT; I,=1A 25 Uuon=440B; E=438B
13 [1.=86,5A; 1,=4 A 26 P1=26000BT, | = 100A

®opma mnpeacraBjieHUs pe3yJbTaTa: CBOEBPEMEHHO W IPABWILHO BBINOJHEHHBIE Pacy€Thl B

TETpajsX 10 JabopaTOPHO- MPAKTUIECKOHU padboTe

Kpurtepun ouenku:

—  «OTAM4YHO» - TEOPETUUECKOE U MPAKTUYECKOE COAEP)KaHUE TEMbl OCBOCHO IOJIHOCTBIO,
0e3 poOeoB, yMeHus CHOPMUPOBAHBI, BCE MPEyCMOTPEHHBIE TEMOM Y4eOHbIE 3a/1aHUS BBITTOTHEHBI,
Ka4eCTBO UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopomoy - TEOPETHUECKOE U MIPAKTUUECKOE COIEPAHKAHNE TEMBI OCBOEHO MOJTHOCTHIO, 0€3
npoOesioB, HEKOTOpble YMEHHUS C(HOPMUpPOBAaHBI HEJIOCTATOYHO, BCE MPETYCMOTPEHHBIE TEMOM
y4eOHbIe 3a1aHUs BBITIONHEHbBI, HEKOTOPbIC BUJIbI 33]IaHUI BBIIOJIHEHBI C OITHOKaMH.

—  «YIOBIETBOPHUTEIBHO» - TEOPETUYECKOE M MPAKTHYECKOE COJICpKaHHE TEMbl OCBOCHO
YacTUYHO, HO MNpoOesibl HE HOCAT CYLIECTBEHHOTO XapakTepa, HeoOXOOuMble yMeHHUs paboThl ¢
OCBOCHHBIM MAaTepHaJlOM B OCHOBHOM C(OPMHPOBAHbI, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX TEMOMU
y4eOHBIX 3aJIaHHH BBIITOIHEHO, HEKOTOPHIE U3 BHIIMOIHEHHBIX 3aJIAHAN COIEepKaT OIHOKH.

—  «HeynoBneTBopHUTENIEHO» - TEOPETHYECKOE M MPAKTUUECKOE COJCp)KaHHUE TeMbl He
OCBOEHO, HEOOXOJMMbIe YMEHHsT He c(OPMHUPOBAHBI, BBHITIOJIHEHHBIC Y4YeOHBIE 3aJaHusi COJEpPKAT
rpyObie OIHOKH.

Tema 1.8 OcHOBBI J1eKTPONPUBOAA
[IpakTnueckoe 3ansaTue Neb6
Br160op MomHOCTH IBUTATENS 1O peskuMy padboTsl. Beibop momnocT asuratens it [ITM
Ieab: HayuUTHCSA BHIOUPATh MOIIHOCTD JIBUTATENS B 3aBUCUMOCTH OT PEXXHUMa pabOTEhI

BoinosinnB paGoty, Bl Oy/1eTe YMeThb:

Yo 01.01 pacniozHaBath 3aaady u/uin npodiaeMy B mpodecCHOHATEHOM /UM COMAaIbHOM KOHTEKCTE;



Vo0 01.02 aHanu3upoBath 3a7ady WU MPOOJIEMY U BBIIEIATH €€ COCTABHBIC YaCTH;

Yo 01.03 ompenensts dTamsl peIieHs 3a0a49H;

Yo 01.07 oueHuBaTh pe3ynbTaT U MOCIEACTBUS CBOMX NEHCTBHUH (CaMOCTOSATENBFHO WM C MOMOIIBIO
HACTaBHHKA);

Yo 01.08 BoIsBIATh U 39(PPEKTUBHO MCKATh WHPOPMAIHIO, HEOOXOAUMYIO ISl PEIICHUS 3a1adyd W/ WIH
MPOOIIEMEL;

Y0 02.01 onpenensth 3a1a4u Il TOUCKA HH)OPMAIINH;

Vo0 02.02 onpenensaTh HEOOXOAMMBIC HCTOYHUKH HHPOPMAITHH;

Vo0 02.03 mraaupoBaTh IPOIIECC TTOMCKA,;

Yo 02.04 ctpykTypHpoBaTh MOIydaeMmylo HH(OpMAaIHIO; BBIEIATH, HawOojee 3HAYMMOE B TEepevHe
MHQOPMAIIH;

Yo 02.05 onleHMBaTh MPAKTUIECKYIO 3HAYMMOCTh PE3yJIHTATOB MTOWCKA;

Yo 02.06 odopMisATs pe3ynbTaThl MOMCKA, MPUMEHATh CPEACTBa MH(POPMAIMOHHBIX TEXHOJOTUH IS
pemenus npodeccoHaNbHBIX 3a/1a4;

BoinosHeHune npakTuyeckoi padorsl cnocodcTByeT GOPMHPOBAHUIO:

OK 01- Beibupatb crioco0bl penienus 3agad npodeccHoHaTbHON A TeNFHOCTH IPUMEHHTENBHO K
Pas3InYHBIM KOHTEKCTaM;

OK 02- Mcnionp30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHATTN3a U MHTEPIpPETAnd WHHOPMAITIH H
WHQOPMaIMOHHBIE TEXHOJIOTHH JIJIsI BBIMOIIHEHHS 33124 PO eCCHOHANBHON ACATETbHOCTH;

I[IK 2.1. TIIpom3BoauTh TEXHUYECKOE OOCTY)KMBaHHE M JUArHOCTHKY MPOMBIIUIEHHOTO
(TexHONOrN4ecKoro) O0O0OPYAOBaHHMS B MPOLECCE O3KCIUIyaTallud B COOTBETCTBHHM C TEXHUYECKOM
JIOKYMEHTAIUEH.

IIK 6.1. OOpabaTbiBaTh 3aroTOBKH, JA€TallM, U3ACIHSA M3 pPA3IUYHBIX MAaTepHaloB Ha
METAJUIOPEKYINX CTAaHKaX

MarepuajibHOe 00ecnieyeHre: METOANYECKUE YKa3aH!sl, CIIPaBOYHas JINTeparypa,
WHIMBUyaJbHbIE 3aJaHNs

3aganme:
1.PaccunTath SKBHBAJICHTHYIO MOIIHOCTh JIBUTATEIIS.

2.Br10OpaTh o TabnuIle CTaHJAPTHBINA JBUTATEINb.

Iopsok BbInoJIHEeHHsI pa0OThI:
Pesxxum paboTBI 3JEKTPONPHUBOJIA OMpeAeseT TpeOOBaHWS K CTATUYECKUM M JHHAMUYECKUM

cBoiictBam nBurarens. CTaTHYECKHE CBOHCTBA OIPENEISIOTCS BEIWMYMHOW MOMEHTa CONPOTHBICHUS
pabouell MalluMHbL, TpeOyeMOW 4YacTOTOH BpallleHHs, HEOOXOIUMOCTHIO PEryJUPOBAHHS YaCTOTHI
BpallleHUs] U €ro JUana3oHOM, BO3MOXKHOCTBIO KPAaTKOBPEMEHHBIX IMEPEerpy30K W T.I. JluHamuueckue
CBOMCTBA ONpPeIeISIOTCS TOKA3aTENIIMU MIEPEXOAHBIX PEKUMOB: 4YaCTOTOMH MycKa, peBepca U TOPMOKECHUSI.
Hampumep, npu 4acThIX IMycKax, TOPMOXKEHHUHU WU pEeBEpCe TPEOYIOTCS JABUraTeld ¢ MajbiM MOMEHTOM
WHEPLUU pOTOpa (SIKOPS).

bonbmoe 3HavyeHHe NpH BHIOOpE ABUTATENIs] UMEIOT SKOHOMUYECKHE TPEOOBAHMS: CTOMMOCTB
nsurarens, ero KIIJI u xoadduiment MomHocTH, Macca U rabapuThl, pacXoAbl Ha SKCIUTYaTallHI0 U
PEMOHT.

Beibop nBurarens BeA€TCs Ha OCHOBAaHMM TEXHHYECKMX TPEOOBAHHM K SJICKTPOIBUIATEIIIO:
pacuéTHOW MOIIHOCTH, TpeOyeMOM 4YacTOThl BpallleHUs, PEKUMa paOOThI, JOMYCTHMBIX 3HAYCHUI
BO3JICHCTBHS BHEITHEH TeMIepaTypbl W  BIQXKHOCTH, BHOPAIlMOHHBIX M YAApHBIX BO3ICHCTBUH,
KIIMMAaTHYECKUX (DaKTOpPOB, MecTa pa3MEIICHHs JIBUTATENs MPU DKCIUTyaTallud U JIPYTHX BO3MOXKHBIX
¢baxTopoB.

Br100op ABUraTelis BBITOJIHAIOT 110 Ta0JIMIIaM OCHOBHBIX TEXHHUECKUX JaHHBIX BHIOPAHHOH CEpHH,
npuBeEHHBIC B CIIPAaBOYHOM yiuTeparype [lo yka3aHHBIM TaOiuIaM w3 psjia THIIOPA3MEPOB JBHUTATEINCH



NPUHATON cepuy BBIOMPAIOT THIIOpa3Mep ABUraTelsl Orpkaiimeit 0onpiieli HOMUHAIBHONH MOLIHOCTH TIO
OTHOLICHHUIO K pACCYUTAHHOMY 3HAUEHHIO, YUYUTHIBAIOLIEMY PEKUM PabOTHI AJIEKTPONPHBO/A.

3aBplleHne TpeOyeMoil MOIIHOCTH BEAET K YXYIIEHHUIO ero dHepreTudeckux nokaszareneit (KI1 u

Koa(HUIMEeHTa MOIITHOCTH) U, KaK CIEJCTBHE, K YBEINUCHUIO HEIIPOU3BOAUTEIHHBIX ITOTEPh YHEPTUU U
YAOPOKAHUIO AIKCIUTyaTalyu ABUraTels. [Ipu 3ToM Takyke BO3pacTarOT KalUTaIbHEIE 3aTPaThI.

[pu 3aHmkeHnn TpeOyeMod MOMHOCTH OyneT MPOUCXOAWTH UYPEe3MEpHOE €ro IeperpeBaHne u
MPEeKICBPEMEHHBIA BBIXOJl U3 CTPOs, OCTAHOBKA pabodvero MeXxaHu3Ma, JAOMOJHUTEIbHBIC PACXOJIbl HA

PEMOHT UJIK 3aMCHY JIBUTaTCIIA

Jus  obecrieueHust Han&KHONH pabOTHI ABUraTelis HEOOXOIUMO, 4YTOOBI €ro Imeperpy3odHas
CIIOCOOHOCTh W HadyallbHAas BEIIMYMHA ITyCKOBOTO MOMEHTa BBIOPAHHOTO THIIOpa3Mepa JIBHTATEls
COOTBETCTBOBAJA MPEIBSIBISIEMBIM TPEOOBAHUSIM

Pacu€r BRIMONHSIOT THOO METOJOM CpEOHHX IOTeph, MO0 METOIOM SKBHBAJEHTHBIX BEIHMYUH
(MomIHOCTH, MOMEHTA WK TOKa). Pacu€t TpeOyeMoii MOIITHOCTH METOIOM SKBHBAJICHTHBIX BEJTMYHH MEHEE
TPYILOEMOK 10 CPAaBHEHUIO C METOJOM CPEIHUX IIOTEPh U MEHEE TOYEH.

.Paccuntarte u BbIOpaTh ABUraTENbH IS MEXaHH3MOB, Pa0OTAIOIIUX C TOCTOSIHHOW HAarpy3KoW He
BBI3BIBACT 0COOBIX 3aTpynHeHuil. Ilo karanory ciemyer momoOpars JBUraTelb, HOMHUHAIbHAS MOLIHOCTD
KoToporo PH paBHa winu Heckonbko Oonbuie pacuérHoi IloTpeOHy:0 MOIIHOCTH HPOM3BOJACTBEHHOI'O
ME€XaHHU3Ma yCTaHABIMBAIOT SKCIIEPUMEHTAIBHO WU PaciEéTOM.

Pac4€THyro MOITHOCTH JBUTATENS MPHU JATUTEIFHOM NMEPEMEHHOM PeXHMMeE pabdOThl OMPEAEISIOT IpU
HaJM4YMKM HArpy304YHOM JMarpamMmbl, KOTOPas XapakKTEpU3yeT U3MEHEHHE HArpy3KH B 3aBUCHMOCTH OT
BPEMEHHU.

PaC‘IéTHYIO MOIIHOCTb ABUTATCII TPU JIIUTCIIBHOM IIEPEMEHHOM PCIKHUME pa6OTLI OIpPEACIIA0T IIPpU
HaJIM4YnHn Hany30‘lH0ﬁ AuarpamMmbl, KOTOpasad XapaKTCPU3YyCT HN3MCHCHUC HAIPY3KWM B 3aBUCHUMOCTHU OT
BPEMCHHU. MOH_[HOCTI) ABUTATCIA MOXHO OIIPEACTINTL METOAOM 3KBUBAJICHTHOI'O TOKA, SKBHUBAJCHTHOI'O
MOMCHTA, SKBHUBAJICHTHOU MOIIIHOCTH.. 110 paC‘IéTHBIM (bopMynaM:

OKBUBAJICHTHBINA TOK

Pty+ 13ty + 2tz++ 13ty

.=
K8 ti+ty+ts+.+ ty

OKBHUBaJECHTHBIN MOMEHT

M2t + M2t, + MZtz+-+ Mit,
M3KB-=

ti+ty+tg+.tty

OKBHBaJCHTHAs MOIIIHOCTB

P2ty+ P2t, + PZtz+-+ P2ty

PakB.= \/

ti+ty+tz+ot ty

Xona padoThI:
1.PaccuuTaTh TpeOyeMyt0 MOIITHOCTD U BEIOpATh ABUTATEND T D11 rIaBHOTO ABMKCHIUS

TOKApHOT'O CTaHKa (BpaH_ICHI/Ie H.IHI/IHZ[CJ'IH) . HI/ITaIOH_IaSI CCTh — TpéX(l)aBHLIf/i HepCMCHHLIﬁ TOK 4aCTOTOH



50I'n, nanpspkenue 380B., yactoTa BpaleHus B pexxuMe HOMHUHAIBHOM Harpy3ku 1460 06/m muH. Pi
=14kBT; P> = 12kBTt; P3- 10xBT; P4 =17xBrT;

Ps=7kBrT. t1 =6¢; ty=6¢c; t3=4c; ts =4c;
2.0mpenensieM SKBUBAJICHTHYIO MOIITHOCTH JIBUTATENS TI0 (hOpMyTe.

3.Ilo Tabnuie TEXHWYECKWX: ITaHHBIX BBIOMpacM [BHTATENb C ObKalmreld OobIIe
HOMHUHAIBHOW MOITHOCTEIO 15 KBT, THIIOpasmepa 4A160M4Y 3.

®dopma npescTaBIEHAS pe3yIbTaTAa:
CBOEBpEMEHHO U TIPABIIILHO BBITIOJIHEHHBIC PAcUEThI, TAOIHUIA C BHIOPAHHBIM JBUTATEIICM.

Kputepun onenku:

— «OTIUYHO» - TEOPETHYECKOE M MPAKTHUECKOE COJEp)KaHHE TEMbl OCBOSHO MOJHOCTHIO, 0Oe3
npo0enoB, ymMeHusi cOPMUPOBAHBI, BCE IMPEAYCMOTPEHHblE TEMON y4yeOHBbIE 3aJaHUsl BBIIOJIHEHHI,
Ka4eCTBO MX BBIIIOJHEHUS OLICHEHO BBICOKO.

— «Xopomo» - TEOPEeTHYECKOe M NPAKTHYECKOE COIEp)KaHHE TEMbl OCBOEHO IIOJHOCTHIO, 0e3
npo0eoB, HEKOTOpbIe YMeHUsT c(hOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIC TEMOW y4eOHbIC
3aJaHMs BBIIIOJHEHBI, HEKOTOPbIE BUBI 3alaHUH BBIIIOJIHEHBI C OIINOKaMH.

— «YIOBJIETBOPUTEIHHO» - TEOPETUYECKOE M MPAKTHUECKOE COAECpPKAHNE TEMBI OCBOEHO YaCTUYHO,
HO MpoOenbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOOUMble YMEHHS paboThl C OCBOEHHBIM
MaTeprajJoM B OCHOBHOM c(hOpMHUpPOBaHBI, OOJBITUHCTBO MPETYCMOTPEHHBIX TEMOH yueOHBIX 3aaHuil
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOIHEHHBIX 3a/JaHAN COAEPKAT OIINOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETHYECKOE U NMPAKTHUECKOE CO/AEp)KaHHWE TEMbl HE OCBOEHO,
HEoOX0IUMbIe YMEHUs He C(POPMUPOBAHBI, BEIIIOJHEHHBIE YUeOHbIE 3aJaHMs COAEPKaT IpyObIe OMINOKH.

JlabopaTtopHoe 3ansTue No3
CO6opka cxeMbl pesleifHO-KOHTaKTOPHOTO YIIPaBJIEHUS! aCHHXPOHHBIM JIBUTaTelIeM

Heas: camocTosiTenbHas cOOpKa CXeMbl HEPEBEPCUBHOTO YIPABICHHUS aCHHXPOHHOTO JIBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM.

Beinosnnus padory, Bbl Oyaere yMeTh:

V¥ 1.3.1 [IpoBepsTh MpaBUIBHOCTE cpadaThIBaHKs TPUOOPOB YNPABICHUS IPOCTOr0 000PYAOBAHHUS;

Y 1.3.3Ucnonbs30BaTh KOHTPOJBHO-U3MEPUTENbHBIE WHCTPYMEHTHI [UISI KOHTPOJIA KadecTBa
BBITIOJTHSIEMBIX pa0oT IO PEryIMPOBKE MEXaHU3MOB 000pYI0BaHUS;

VY 2.1.5 [IpoBoauTh AWATHOCTHUKY OOCIYXHBAaeMOI0 OOOpYIOBaHUS C NPUMEHEHHEM CPEJCTB
JUAarHOCTHKH ;

VY 6.1.8 Bri6upats HE0OX0IMMBIE KOHTPOJIBHO-N3MEPHUTEIHHBIE HHCTPYMEHTHI;

Yo 01.05 onpenensite HEOOXOIUMBIE PECYPCHI;

Yo 01.07 oueHnBaTh pe3yibTaT U OCIEACTBHUS CBOUX NEHCTBUI (CAMOCTOSITEIEHO T C IOMOLIBIO
HACTaBHHKA);

Yo 01.08 BeisiBnsaTh U 3QHEKTUBHO MCKaTh MHOOPMAIHIO, HEOOXOJAUMYIO JUIsl PEIICHUs 3a]a9u
W/WIM IPOOJIEMBI;

VYo 02.02 onpenensath HEOOXOIUMbIE HCTOYHUKN HH()OPMAIINH;

VYo 02.03 muraaupoBaTh MPOIECC TTOMCKA,;

VY0 02.05 oueHnBaTh NPaKTUUECKYIO 3HAUHMOCTh PE3YIBTATOB TIOUCKA;

Yo 02.06 ohopMiATs pe3ynbTaThl OMCKA, MPUMEHSITh CPEACTBA MH()OPMAIIMOHHBIX TEXHOJIOTUH
Ul pelIeHus NpoeCCUOHANBHBIX 3a/1a4;

Yo 02.07 ucmosnp30BaTh COBPEMEHHOE IMPOTrPaMMHOE 00SCIICUCHUE;

Yo 04.02 s dexkTuBHO paboTaTh B KOMaHIE;

Yo 04.03 B3auM0oI€iCTBOBATH C KOJIJICTAMH, PYKOBOJACTBOM, KJIMEHTAMH B X0I¢ PO ECCHOHATEHOM
JeSITEIbHOCTHY;

BoinoJsiHenne 1aGopaTopHoii pa6oThl coco0CTBYET (POPMUPOBAHUIO:



OK 01- BeioupaTh criocoObl pelieHus 3aaa4 npoheCCHOHAIBHOM IEATEIbHOCTH IPUMEHHUTEIBHO K
Pas3In4HBIM KOHTEKCTaM;

OK 02- HUcnonp30BaTh COBPEMEHHBIE CPEICTBA MOKMCKA, aHAIM3a U UHTEPIIpeTaluy HHpopMauu u
MHQOPMaIMOHHBIE TEXHOJIOTHHU JJIsI BBIMOIHEHHS 33124 PO eCCUOHANBHON ACATELHOCTH;

IIK 2.1. Ilpow3BoanTh TEXHWYECKOE OOCIYy)KHBaHWE W JHUATHOCTHKY IPOMBIIIICHHOTO
(TexHONOrN4ECKOro) OO0OPYAOBaHMS B MPOLECCE O3KCIUIyaTallud B COOTBETCTBHHM C TEXHHUYECKOM
JIOKYMEHTAlUEH.

IIK 6.1. OOpabaTpiBaTh 3aroTOBKH, JAETald, W3ACIHAS W3 pa3IWIHBIX MaTepHajJoB Ha
METAJUIOPEKYIINX CTAaHKaX

MartepuajibHoe o0ecniedeHue:

METOANYECKHE YKa3aHHs, MHCTPYKIMHU K JTa0OpaTOpHOH paboTe, IBUTATEINb, TyCKOPETYINPYIOMas
anmaparypa, IpoBoJa.

3aganue:

1.m3yunTh paboTy MPUHIUITHAIBHON CXeMBI YIIPABIICHUS ACHHXPOHHBIM JIBUTATEIIEM,

2.co0path HEPEBEPCUBHBIN MMyCK ACHHXPOHHOTO JBUTATENS C KOPOTKO3AMKHYTHIM POTOPOM

Ilopsiiok BeINoJIHEHNSI PA0OTHI:

B cxemax peneiHO-KOHTAKTOPHOTO YIPAaBICHHS CIEAyeT Pa3indyarbh CHIIOBBIE LIENH, MHUTAIOIIAE
AIIEKTPOJIBUTATENN, W IEMH YIPaBICHUS, MHUTAIONIUECS JIMOO HEMOCPEACTBEHHO OT CETH, MO0 depes
MOHIDKAIOIIMI TpaHCc(OpMATOp B LETSIX  O€30MacHOCTH.

CyllecTBYIOT JiBa MPUHIMITHAIHHO PA3IUYHBIX CIIOC00a HauepTaHUS CXEM aBTOMATH3UPOBAHHOTO
AIIEKTPOTIPHBOJIa — CBEPHYTHIE CXEMBI M Pa3BEepPHYThIE. B CBEpHYTHIX cXeMax BCE ammaparbl M y3IIbL,
BXOJSIIIIUE B CXEMY, H300paXKAIOT TaK, KaK OHU (PaKTHUYSCKH PACIIONIOKESHBI OTHOCUTEIILHO ApyT Apyra. Ha
0a3e 3TUX CXEM COCTaBJISIIOT MOHTaKHBIC CXEMbI. B pa3BepHYTHIX CXeMax 3JEMEHTHI almapaToB U Y3JIOB
PacIoNoKeHbl MO TMPUHIMITY TMPUHAICKHOCTH WX K TeM WM HWHBIM OTIENbHBIM LermsM. CoelnHeHHs
OT/ENBHBIX PJIEMEHTOB BBIMTONHSIOT TaK, YTOOI OblIa JIOCTUTHYTa MAKCUMAaJIbHAS HATJISTHOCTD TIPY YTCHUH
CXeM, a YUCIIO TIepeceueHuid ObUT0 MUHUMAIBHBIM. B pa3BepHYTHIX CXeMax OTIENbHBIC 3JIEMEHTHI OJTHOTO U
TOTO € armapara MOT'yT BXOJIUTh B pa3HbIE IIeH cXeMbl. Hampumep, KOHTaKTHI TEIUIOBBIX PEjie BXOJST
B IIETIM yIPaBIIEHUs, a HArPeBaTEIbHBIE JIEMEHTHl — B CHIJIOBBIC TICMH.

AnmapataMy B y3JIaMH CXEM PEJICHHO-KOHTAKTOPHOTO YIIPABJICHHUS SBIISIOTCS: pelie, KOHTaKTOPHI,
YCUJIMTENH, JATYNKH, CUTHAIBHBIE YCTPOMCTBA, MyTeBbIE W KOHEYHBIC BBRIKIIOUaTenu. He ciemyer
CMEIINBATh JAaT4YHK ¢ pelie. JlaTink HemocpeCTBEHHO BOCTIPHHAMAET BO3/ICHCTBHE (PU3MUECKON BEITMUUHBI
(HampshKeHHs, JaBJICHWS, TEMIIEPATypbl) W MPeodpa3yeT 3TO BO3JEHCTBHE B CHUTHAINBI, BBI3BIBAIOIINE
paboty pene. JlaTumkamMu MOTyT OBITH TEPMOMApPbI, (OTOCONPOTHUBICHUS, TEPMUCTOPbL. CHTrHAJIBI,
BbIpa0aThIBaEMble JAaTYUKOM, OBIBAlOT ONTHYECKHE, ITHEBMAaTHUYECKHE, MEXaHWYECKHE U, HaKOHeIl,
anekrpudeckue. llocnenaue mmpoKo MPUMEHSIOTCS B aBTOMATHKE.

Pene otnnuaercs oT maTuuKa TEM, YTO CpadaTHIBACT IPU CTPOTO ONPEACICHHOM 3HAYCHUU BXOIHOMN
(GU3MYIEeCKOI BEIMUMHBI M 3aMbIKAET JIMOO pa3MbIKaeT HENOCPEICTBEHHO WM KOCBEHHO Ty WM MHYIO LIETIb.
Pene ObIBArOT TEILTOBBIC, MEXaHUYECKUE, ITHEBMATUYECKUE U JEKTPHUYECCKUE; MOCIECTHIE CPpa0daThIBAIOT OT
BO3MICHCTBHS JICKTPUUCCKHUX BEIMYNH. Perie MapKupyroT IByMs OykBamu: iepBasi Oyksa P o3Hagaer pere,
a BTOpas OKa3bIBaeT €ro Ha3HaueHue unu tun. Hanmpumep, PM — peine Toka, PH — pene HanpsixeHus,
PP — momuoctu, PY — ykazareapnoe, PT — tennoBoe u T. 1.

B cxemax ympaBieHus B (YHKIMM BPEMEHHM NPUMEHSIOT pa3lIMYHBIE pelic BpPeMEHH: a)
MEXaHW9IEeCKHe, HalpUMep MAasTHUKOBEIC, JCHCTBYIOIINEC HE3aBUCUMO OT 3HAYCHHWS TOKa B OOMOTKaX
nmeuratens. CpaOaThIBaHHE TAKHX pelie MPOUCXOIUT JHOO OT MEXaHWYECKOTO BO3ACUCTBHS HAa HUX TPHU
TIEPEMEIIICHHN  SKOpsST KOHTaKkTopa (TMPHUCTPOCHHBIE), JHOO TPH NHTAaHHA OOMOTKH COOCTBEHHOIO
3JIEKTPOMAarauTa; 0) 3JIEKTPOMAarHUTHEBIC, KOTOPBIE IO PSIy NPUYUH TPEOYIOT B IENH YMIpPaBICHUS
MMOCTOSIHHOTO 3HAYCHHUS TOKA.

KonrtakTopsl SBISIOTCS 3JIEKTPOMArHUTHBIMU amdmapaTamM JJil JUCTAHUIMOHHOTO BKIIIOUEHHS U
OTKJIFOUCHUS DJICKTpoABUTaTeIeld u Mapkupyrorcs OykBamu KJI. Ilpm Hamugmm B cXeMe HECKOJIBKUX
KOHTaKTOPOB, BBHITIOIHSIONINX Pa3IMYHbIC OTIEpaIlny, cieBa K OyKkBeHHOMY 0003HaueHuro KJI npunuchiBaroT
MOPSIKOBBIA HOMep. KaTyiika KOHTaKTOpa MOXET UMETh OJIWH, JIBa, TPH U OO0Jiee KOHTAKTOB, MPUYEM
HEKOTOpBIC U3 HHUX HAXOMAATCA B CHUJIOBBIX IEMSX, APYTHE — B LEMAX ympapieHus. Kaxaplii KOHTaKT
MOJIydaeT TO e OYKBEHHO-IIHM(PPOBOE 0003HAUCHHUE, UYTO M €Tr0 KaTyIlKa. Bce KOHTaKThI M300paXkaroT Ha
CXeMax B TaKk Ha3bIBAEMOM HOPMAaJIBHOM ITOJIOKEHHH, COOTBETCTBYIOIIEM OTCYTCTBHIO TOKa B OOMOTKE WIIH
OTCYTCTBHUIO MEXaHUYECKOT'O BO3/ICUCTBUS HA KOHTAKT.



IIpn He0OXOIMMOCTH ITyCKa M OCTAHOBA ABUTATENS U3 HECKOJIBKHUX MECT ITyCKOBBIE KHOIIKH BKJIFOYAIOT
napajjieabHO, a KHOIIKM OCTaHOBa IocienoBaTenbHO. CUIHaJbHBIE JIaMIBl MOTYT BKJIIOYAThCS Ha
3aKUTaHKMe WK Moracanue. Takue nammbl 0003Ha4YaroT Ha cxemax OykBamu JIC.

st cocraBneHUs M 4YTEHUS Pa3BEPHYTBIX CXEM PEIEHHO-KOHTAKTOPHOIO YIPABICHUS CIEAYET
YCBOUTDH OOIIMI MPUHIMI NOCTPOSHHS UX U NPUHATYIO MapKUPOBKY. Bce 37eMEeHThl COOTBETCTBYIOIIMX
anmnaparoB U y3JI0B, BXOASILIMX B LIENH YIIPABJICHUs, 1OJDKHBI 0003HAYATHCS TaK XKe, KAK COOTBETCTBYIOLINE
anmnapaTsl UM Y3JIbl CUJIOBBIX LieTIed. ECiii B CWIIOBOM LIENTN UMEETCS HECKOJIBKO COBEPILEHHO OJMHAKOBBIX
annaparoB, BBIIOJHAIOIIMX OJMHAKOBbIE (YHKIMM, TO T10cie OYKBEHHOro O0O3HAa4YeHHs CIIpaBa
MIPOCTABIIAIOT MOPSNKOBBIM HOMEp ammapara. Hampumep, TEIIOBBIE pelle, BBINOJIHSAIOIINE ONWHAKOBBIC
(GyHKUINY, HO BKJIIOUEHHbIE B paznuyHble (asbl, 00o3navaor Tak: PT1, PT2.

Cxema HepesepcueHO20 YNpasienus mpexgasHviM ACUHXPOHHBIM — dlleKmpoogucamenem C
KOPOMKO3AMKHYMbIM POMOPOM.
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IIpu Brmouenuun kHonku KHII («llyck») karymka marautHoro myckarens KJI monydgaer nutanue
no nern: ¢aza C, 3amkayTas kHonka KHC («Cromy), kHonka KHII, 3amkHyTHI# KOHTAakT PT1, Ha
KOTOPBIH BO3JeHCTBYIOT 00a TemioBbix pene PT1, karymka KJI, nyneroit npoBoa. Takum o0Opa3zom,
MAarHUTHBIA IyCKaTellb OKa3blBa€TCs BKIIOUCHHBIM Ha (a3Hoe HampspkeHue 220 B, 3amkHyTCsl ero
koHTakThl KJI B cunoBoi umenu u asuratens M nomyduT nutanue. OJHOBPEMEHHO 3aMbIKaeTCsl OJIOK-
koHTakT KJI, mryatupyroumii kHonky Kull, xoTopas moxeT ObITh oTmymieHa. OCTaHOB [BHUTaTeNs
ocymectBisietcs kHonkor KHC. Ilpu meperpyskax cpabaThIBalOT TEIUIOBBIE pejie, Pa3MBIKAIOT CBOM
koHTakT PT1 B nerm karymku KJI m mMarHuTHBIN myckaTenb oTkiarodaercs. Jins curHanmmzanuu padboTs
nBurarens npexycmorpena jgamna JIC, kotopas Bxirodaercs O0mok-koHTaktoMm KJI. [l 3ammTe! cetd oT
TOKOB KOPOTKOT'O 3aMbIKaHHS YCTAaHOBJIEH aBTOMaTHYECKH BBIKITIOUaTeNs BA.

Xon padoTsI:
M3y4nTh OCHOBHBIE TEOPETUUECKUE TIOJIOKEHHUS.
BrluepTuth cXeMy yIpaBiIeHUs] ACUHXPOHHBIM JBUTATEIIEM.
Uzyunth paboTy CXEMBI.
OTBeTHUTH HA KOHTPOJIBHBIC BOIIPOCHI:
e [lepeuncnuth pexuMbl pabOTHI 3NIeKTpoABUraTenei. [latb onpeaenaeHue KaxIiomy
pEeXKUMY.
e [lepeuuciurs MMyCKOPETYIUPYIOIIHNE armaparsl I YIIpaBJICHUAS
JIEKTPOJIBUTATEISIMY, UX Ha3HAUCHHE
e  OOBACHUTH HA3HAYCHHE U YCTPOICTBO IIABKOTO NIPEJOXPAaHUTEIS.
e Jlns 4yero nmpegHa3Hau€HO TEIUIOBOE perne?
5. CoOpaTh cxeMy HEPEBEPCUBHOIO IIyCKa aCHMHXPOHHOI'O JIBUTaTelsl ¢ KOPOTKO3aMKHYTBHIM
poTopoM

rpODO PR

®DopMma npeacTaBIeHAs Pe3yabTaTa:
WHIUBUyaJIbHAS 3aIIATa PaObOTHI CXEMBI (OTBETHI HA BOIIPOCHI).

Kpurepun onenkn:



—  «OTAMYHO» - TEOPETUYECKOE U MPAKTHYECKOE COJepKaHHUEe TEMBI OCBOSHO TOJHOCTHIO,
0e3 mpoOenoB, ymeHus c(hOpMUPOBAHBIL, BCE MPETYCMOTPEHHBIE TEMOH yueOHbIE 3aJaHHsI BBIITOIHEHBI,
KaueCTBO WX BBHITIOJHEHHUS OLICHEHO BBICOKO.

—  «XopoIIoy - TEOPETUIECKOE U MPAKTHYECKOE COJICPKaHUE TEMbl OCBOCHO TIOJIHOCTBIO, €3
npoOenoB, HEKOTOphle yMEHHsS C(HOPMHPOBAaHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHBIE TEMOH
y4eOHbIC 331aHMUs BBITIONHEHBI, HEKOTOPBIC BUJIbI 33]JaHUI1 BBITIOJIHEHBI C OITHOKAMH.

—  «YIOBIETBOPUTEIHHO» - TEOPETHUYECKOE M MPAKTHYECKOE COJCPKAHHUE TEMbI OCBOCHO
YaCTUYHO, HO TpoOeNIbl HE HOCIT CYNICCTBEHHOTO XapakTepa, HeoOXOJMMbIe yMEHUs paboThl ¢
OCBOCHHBIM MAaTEpPHAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBITMHCTBO MPEIyCMOTPEHHBIX TEMOM
Y4eOHBIX 3aJIaHHUH BBITOIHEHO, HEKOTOPHIE U3 BHIMOIHCHHBIX 3aJJAHUN COEPKaT OMMHOKH.

—  «HeynoBneTBOpPHTENBFHO» - TEOPETUYECKOE M MPAKTUUECKOE COICp)KaHHE TeMbl He
OCBOCHO, HEOOXOJMMbIC YMEHUS HE CHOPMHUPOBAHBI, BBIMIOJHEHHBIC YYeOHBIC 3aJaHUs COICpPXKAT
rpyObie OIIMOKH.

Tema 2.1 ITo1ynpoBOIHUKOBbBIE PUOOPHI
DJIeKTPOHHBbIE BBINPAMHUTEIN

[IpakTnueckoe 3ansatue Ne7
Bb160p 110108 151 BEIIPSIMUTEIIBHBIX CXeM. PacueT mapaMeTpoB U COCTaBJICHHUE CXEM
BBIIIPSIMUTENEH

Heﬂb: Hay‘-II/ITI)Cﬂ HOIL6I/IpaTI) AUOAbI JJISA PA3JIMYHBIX BBIIPSAMUTCIBHBIX CXEM H pa6OTaTL (¢{0)
CITpaBOYHBIMHA Ta6J'H(II_IaMI/I.

Boinosnus padoty, Bbl OyeTe yMeTh:
VYo 01.01 pacriozHaBaTh 3a1a4y W/Wiv npodaeMy B IPOPECCHOHATILHOM W/WJIH COLMATIbHOM KOHTEKCTE;
VYo 01.02 ananu3upoBath 3a/1a4y W/WIKM TPOOJIEMY U BBIIEIATH €€ COCTABHBIE YACTH;
VYo 01.03 onpenensars STansl pelieHus 3a0a4u;
Yo 01.07 ouneHuBaTh pe3yabTaT W MOCIEACTBUS CBOUX JCHCTBUIN (CaMOCTOSATEIHHO WM C ITOMOIIBIO
HAaCTaBHHKA);
Yo 01.08 BoIsBIATh U 3PPEKTUBHO MCKATh WHPOPMAIIHIO, HEOOXOAUMYIO IS PEIICHUs 3a/adydl W/ WIn
npo0JIeMBI;
Yo 02.01 onpenensth 3a/1a4u UIst TOUCKa HHOOPMAIINY;
VYo 02.02 onpenensiTh HEOOXOUMBIE UCTOYHUKH WH(POPMAIIHH;
Vo0 02.03 mranupoBaTh IPOIECC TTOUCKA,;
Yo 02.04 cTpyKTypupOBaTh MOJIy4aeMyr0 HH(pOPMAIIMIO; BBIICIATH HaWOOJ€e 3HAYUMOE B TIEPEUHE
MH)OPMAIIH;
VY0 02.05 oueHnBaTh NPaKTUUECKYIO 3HAUUMOCTh PE3YIBTATOB TIOUCKA;
Yo 02.06 odhopMiATh pe3ynbTaThl MOMCKA, MPUMEHATh CPEACTBa WH(POPMAIMOHHBIX TEXHOJIOTUH IS
pewenns npodeccuoHanbHbIX 3a/1a4;

BoinosiHeHue npakTu4YecKoil padoThl cnoco0cTBYeT GOPMHUPOBAHUIO:

OK 01- Beibupatb cniocoOsbl penienus 3agad npoQeccCHoHaTbHON AeATEILHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02- Mcnionp30BaTh COBPEMEHHBIE CPEJICTBA TIOVCKA, aHATTN3a U MHTEPIpETauy HHGOPMAITUH
MH(QOPMAaIMOHHBIE TEXHOJIOTUH JIJIsI BBIMOJIHEHHS 33134 MTPO(eCCHOHANBHON ACATEBHOCTH;

K 2.1. Ilpou3BoauTh TEXHUYECKOE OOCITYXMBAHWE M [OWArHOCTHUKY IPOMBIIIJICHHOTO
(TexHoNOrMUecKoro) OOOPYIOBaHMS B MpPOLECCE OHKCIUIyaTallkd B COOTBETCTBUM C TEXHUYECKOM
JIOKyMEHTAIUEH.

[IK 6.1. OOpabaTeiBaThb 3aroTOBKH, MAETaNd, W3AEIAHS M3 pPAa3MUHBIX MaTepHaloB Ha
METAJUIOPEKYIIUX CTaHKaX

MaTepl/IaJI])HOC o0ecrneueHue: MCTOAUYCCKUC PCKOMCHIOAIUU, CIIPABOYHUKHU, WHAWUBUAYAJILHLIC
3aJaHuA.



3apanme:

1 IMomoOpath AMOABI TSt OJHOIMOTYTIEPHUOTHON, MOCTOBOH, TPEX(Ha3HBIX CXEM BBHITIPSMIICHUS.

Ilopsinox BeINOTHEHUS PaGOTHI:

BrimpsiMuTenn mepeMeHHOTO TOKa, cOOpaHHBIE HAa TOJIYMPOBOAHHKOBBIX THOMAX IIHPOKO
MIPUMEHSIOTCS B Pa3TUYHBIX JJIEKTPOHHBIX ycTpoiicTBax. [Ipu pemennn 3anaun HEOOX0IMMO IIOMHHUTD, YTO

OCHOBHBIMHU MTApaMETPAMU JIUOOB SBJISFOTCS:
- TOIIyCTUMBIN TOK, Ha KOTOPBIN pacCUUTaH JaHHbIN JHO;
- 00paTHOE HaNPsDKEHUE, BRIICPKIBAEMOE THOAOM 0€3 TTPo00s B HETPOBOISIIIHHA TIEPHOT.
[Tpu pemenun 3a1a4 HEOOXOUMO UCTIOIB30BATh (HOPMYJIBI, TPUBEICHHBIE B Ta0uIE 1

Tabmuia 1 YcnoBus BeIOOpa IMOI0B

HanmenoBanme cXeMbl Us, B YcnoBus BeIOOpa

ITo Toky ITo HanpspKeHUIo
OHOMOJTYIEPHOTHAS U, =3,14Uq4 lion > g Uy > U,
JIByXIOJIyIIEpUOAHAs U, =3,14Uq4 lion > 0,514 Uowp > U,
MocToBas U, =1,57Uq4 lon > 0514 Uosy > U,
Tpéxdasnas U, =2,1Uq4 lion >1/3 14 Uosp > U,

Yka3zaHus 1o peleHuto 3a1auu

Breimucaths u3 Tabiuiiet 2 « TeXHUYeCKHe TaHHbIE TOJIYITPOBOAHUKOBBIX JHOJIOB ITapaMeTphl AUOA:

IZLOH = ... A; U06p e B

2. OnpenenuTh TOK MOTPeOICHMS 110 PopMyIie

lg = Pa/Uq, Tie

Pg - MmomHOCTE IOTpEOUTENS, BT

Uq - HanpspkeHue oTpedures, B

3. OnpenenuTh HANpPSKEHUE, ACHCTBYIONIEE HA JUOJ B HEMPOBOSIINI IEPHO (ISl CBOEH CXEMBI

BBITIPSIMIICHHS)

4. Ilposepurb auox no mnapamerpaM lion ¥ Uosp. JMOA HOMKEH yIOBIETBOPATH YCIOBUSM,

yKa3aHHBIM B Ta0uIe 1.

Xon padoThI:
st mATaHus TTOCTOSHHBIM TOKOM IMOTpeduTenss MomHOocThio 250 BT npu Hanpsokenun 200 B

HEO0XO0MMO COOpaTh CXEMY JIBYXIIOIYIIEPUOJHOTO BBIIPSIMUTEIIS PUCYHOK 1, HCIIOIb30BAB CTaHAAPTHBIN
nuon tuma I 243 b

}JB.
‘B

~U

SHEH A3

Pucynok 1. Cxema IBYXITOTYTIEPHOTHOTO BEIIPSIMUTENS

1. BrimuchkiBaeM U3 Tabi. 2 mapamMeTpsl IH0a:

| on =2A; U o6, = 200 B

2. Tok norpedurens

la = Po/Uq = 250/100 = 2,5 A

3. Hamnpsbkenue, AeiicTBYOIIEE HA U0/ B HEMPOBOIAIINN TICPUOI;
Us,=3,14-Uyg=3,14-100=314 B

4. TlposepsieM OHOA MO YCIOBHIO:

lion = 0,5 lg, 2> 1,25 - ycioBHe MO TOKY BBITOJIHSAECTCS
Uosp > Us, 200 < 314 - yciioBue He BBITOJIHACTCS

5. BeiOupaem u3 TaOIUIBI 2 U0/, YIOBICTBOPSIOIIUI STUM

yenoBusiMm: J1 233 b (5A; 500 B) unu coenunusiem nBa auoxaa [l 243 b nocnemoBarenbHO, TOTIA yosp =200-2

=400 B

400B>314B



®opma npeacraBjeHHs pe3yJbTaTra: CBOEBPEMEHHO W IIPABUJIBHO BBIIOJHEHHBIE PACUETHI,
CXEMBI.

Kputepun onenkn:

—«OTIMYHO» - TEOPETHYEeCKOe M MPAKTUYECKOE COAEpIKaHHe TEMBl OCBOEHO IMOJHOCTHIO, 0e3
npo0enoB, ymMeHusi c(OpPMUPOBAaHbBI, BCE MPEAYCMOTPCHHbIE TEMON y4yeOHbIE 3aJaHUs BBIIOIHEHBI,
Ka4eCTBO MX BBIIIOJHEHUS OLICHEHO BBICOKO.

—«Xopomo» - TEOPEeTHYECKOe U IPAKTHUECKOE COICpPKAHUE TEMbl OCBOEHO IIOJHOCTHIO, 0e3
npo0eoB, HEKOTOpble YMeHHUsI c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOH y4yeOHBIE
3aJaHMs BBIIIOJHEHBI, HEKOTOPbIE BUBI 3alaHUH BBIIIOJIHEHBI C OIINOKaMH.

—«Y IOBNIETBOPUTEIHHOY - TEOPETUUECKOE U MPAKTHYECKOE COIEPIKAHNE TEMBbI OCBOCHO YaCTUYHO,
HO MpoOenbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOOUMble YMEHHS paboThl C OCBOEHHBIM
MaTepHajJoM B OCHOBHOM C(HOpMHUpPOBaHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX TEMON yUeOHBIX 3aJaHuil
BBITIOJTHCHO, HEKOTOPBIC U3 BBIITOJTHCHHBIX SaﬂaHI/Iﬁ coacpiKar OH_II/I6KI/I.

—«HeynoBneTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUUECKOE COACPIKaHHE TeMbl HE OCBOCHO,
HEOOXOMMBIE YMEHUS He CHOPMHUPOBAHBI, BHITOIHEHHBIE YIeOHBIE 3aJaHHsI COIEPIKAT TPyObIe OTHOKH.



