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YTBEpXK/ICHHBIM ~TIPHKa3oM MHHHCTEpCTBA TpyAa H COLHAIBHOH 3allHTHI Poccuiickoit
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paboueii mporpaMMbl BOCITHTAHHS.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM TPOTPAMMBbI YUEBHOM
JANCHUITINHBI
«OI1.03 QJIEKTPOTEXHUKA U 3JIEKTPOHUKA)

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbi:

VYuebnas mucrurumaa «OI1.03 DnexkTpoTeXHHUKa U AIEKTPOHUKA» SBISETCS 00s3aTeIbHOM
yacThio obmenpodeccruonansaoro nukiaa OI1.00 mporpaMMbl MOATOTOBKH CHEITUATMCTOB CPEIHETO
3BeHa B cootBercTBUU ¢ PI'OC CIIO no cnenuansHocTh: 26.02.01 «Okcrutyatanusi BHyTpEHHUX
BOJHBIX TyTeW» YKpymHEHHOW rpymmbl crneruanbHocTei: 26.00.00 «TexHMka W TEXHOJIOTHH
KOpabIECTPOSHUS M BOAHOTO TPAHCIIOPTa».

Ocoboe 3HaueHWE MAUCIUIUIMHA WMeeT TMpu (GOPMHPOBAHMM W PA3BUTHH  OOIIHMX
xkommerenimii (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 09), npodeccruoHanbHbIX
xkomnetrenmumii (IIK 1.1, K 1.2, [IK 1.3, [IK 2.1, [IK 2.2, [IK 2.3, [IK 3.1, [1K 3.2, [IK 4.2, [IK 4.3,
IIK 4.4, TIK 4.5, IIK 4.6) B coorBercTtBUU ¢ ®I'OC CIIO, TMYHOCTHBIX PE3yIbTAaTOB peaIU3aliu
nporpammel Boctiutanus (JIP 14).

1.2. Heab ¥ ni1aHupyemble pe3yJabTaThl 0CBOCHHU S TUCHUIJIMHBI:
B pamkax mporpaMmbl y4yeOHOM TUCHMIUIMHBI OOYYAIOIIMMHUCS OCBAaMBAIOTCS YMEHHS WU
3HaHus B cootBercTBUU ¢ ®I'OC u [T0OOI1

Kon YMenust 3HaHus
I1IK, OK
OK 01, —  IPOU3BOIUTH U3MEPEHHUS —  OCHOBHBIE pas el
OK 02, DIIEKTPUYECKUX BEIIUYNH; DIIEKTPOTEXHUKH M DIIEKTPOHUKH;
OK 03, —  BKJIIOYATH —  DJIEKTPHYECKHME H3MEPEHUS U
OK 04, AIIEKTPOTEXHUYECKUE npubopsl, | MPUOOPHI,
OK 05, anmaparbl, MallUHBI,  YIPaBJIATH —  MHKPOIIPOLIECCOPHBIE
OK 06, MMH M KOHTPOIMPOBATH  HX | CPEACTBA M3MEPEHHUS

OK.07, >QpeKTHBHYI0O U 0e30macHyo
OK.09, pabory;

IIK 1.1, —  YCTpaHSAThH OTKa3bl u
1K 1.2, TIOBPEXKIECHUS

K 1.3, | snexTpooGopynosanus
IIK 2.1,

IIK 2.2,
IIK 2.3,
IIK 3.1,
IIK 3.2,
IIK 4.2,
I1IK 4.3,
IIK 4.4,
IIK 4.5,
I1K 4.6

OcBoeHue cojiepKaHusl y9eOHOW AUCIHUILTUHBI 00ECTIEUNBACT JOCTIKEHUE 00yJatOIIUMUCS
CJICAYIONINX JINYHOCTHBIX PE3yJIbTaTOB IMPOTPAMMBI BOCITUTAHUS:

JINYHOCTHBIE pe3yabTaThl PeaJii3alui NPOrpaMMbl BOCIIMTAHHUSA, ONIpeAe1¢éHHbIE
0TpacjieBbIMHU TPeOOBAHUSIMH K J1€J10BbIM KA4eCTBAM JIHYHOCTH

Kox ®opmMyJIMpOBKA

JIP 14 | IIposiBnstomnid CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHIO
yCIenrHo! mpoeCCHOHATBHON 1 0OIECTBEHHON ACSITELHOCTH
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI 88

B T.4. B GopMe NPAKTHYECKOM MOATOTOBKH 44
BT. 4.:

TEOPETHUECKOe 00yUeHne 44
MIPaKTUYECKUE 3aHATUS 44
IIpomesxkyTounass arrecrauussi B ¢opme auddepeHIUPOBAHHOIO

3ayera




2.2. TeMaTH4eCKMii IUIAH U CO/ieP:KaHNe YUeOHOI TUCHHUILTHHBI

HaumenoBanme Conep:xxanue y4eOHOro MmaTepuaja u (pOpMbI OPraHU3aAIHUU AeSITeJIbHOCTH Oo0bem Koabi
pa3aesoB u TeM 00y4YarIHuXCcs B Yacax | KOMNeETEeHIU 1
JIMYHOCTHBIX
pe3yJabTaToB,
¢dopmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIEeMEHT
NPOrpaMMbl
1 2 3 4
Pasznea 1. OcHOBHbBIE 3aKOHBI 3JIEKTPOTEXHUKHU OK 01, OK.05,
K 1.1, IIK 1.2,
48 IIK 1.3, IIK 2.1,
MK 2.2, 1K 2.3,
11K 4.2, JIP 14
Tema 1.1. Coaep:xkanue yueOHOro MaTepuajia 8 OK.05, IIK 1.1,
XapakrepucTuku M1 | 1. BBenenue. OCHOBHBIE XapaKTEPUCTUKU HIIEKTPUYECKOro TmoJs. OCHOBHBIE MOHSTHS, IIK 2.1, JIP 14
napamMeTpbl TEPMHHBI U ONIPENIETCHUS B SJIEKTPOTEXHHUKE.
3JIeKTPUYECKHX U 2. 3axkoH Kymnona. [IpoBOIHUKH U AUDIEKTPUKHU B JIEKTPUIESCKOM TIOJIE.
MATHUTHBIX IToJIell | 3. OCHOBHBIC CBOWCTBA M XapaKTEPUCTHKA MArHUTHOTO TIOJIA. 3akoH Amriepa. 8
HNuaykTtuBHOCTE. MarnuTHbie CBOMCTBA BeniecTBa. HamarnnunBanue.
4. OnextpomarautHas wuHAyKOuA. OJC camomnaykimu. OJIC mpoBoAHMKA C TOKOM,
JIBUKYIIETOCS] B MATHUTHOM TIOJIE.
Tema 1.2. Conepxanue yueOHOro Marepuasa 10 OK 01, OK.05,
JuexTpuyeckune Hemu | 1. OCHOBBI pacyeTa 3IEKTPHUYECKOH [eMH MTOCTOSHHOTO ToKa. 3akoubl Oma u Kupxroda. IIK.1.3, TIK 2.3,
MOCTOSIHHOTO TOKa | 2. Pacuer »IEKTPUYECKHX IENEl MPOM3BOJILHON KOH(PHUIYpalM METOAaMH Y3IOBBIX U JIP 14
KOHTYPHBIX YPaBHEHHI, METOJIOM Y3JIOBBIX TTOTEHIIUAIIOB.
3. DieMeHTHI 3JeKTPUUECKOH 1LIeTH, UX MapaMeTpbl U XapaKTepUCTUKU. CXeMbl 3aMelIeHHs 4
ANEKTPUYECKUX LIETIEH.
4. Dnexrpoapwkymias cuia (3J1C). DnexkTprudeckoe COPOTUBICHUE U TIPOBOIUMOCTD.
5. PexxuMsl paboThl anekTpuueckoit nenu. CoenHEeHHUs Pe3UCTOPOB.
B ToM unciie, npakTHYeCKUX 3aHSTHIA. 6
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[TpakTrueckoe 3anstue Ne 1. PacyeT mpocCThIX 1enel MOCTOSHHOTO TOKaA.
[IpakTuueckoe 3anarue Ne 2. CioxKHbIE 3JIEKTPUUECKHUE LIENU. METOAbI peLIeHMUS.

Tema 1.3.
JJleKTPUYeCKHUE Lenu
NnepeMEeHHOr0 TOKa

Conepxanue yueOHOro Marepuasa

20

1. TlepemenHnwiii TOK, ero mnepuox u uactora. Pasza, HavyanmpHas Qasza, casur ¢as.
HevicTBytromuye 3HaueHus Toka, HanpsbkeHus u DJ1C.

2. llens mepemeHHoro toka. 3akoH Owma. CpenHss akTMBHAas M MaKCHMallbHas PEaKTUBHAs
MOIIHOCTb.

3. Ilpunimn nonyyeHus TpexpazHon EKTPOABUKYIIECH CHIIBL.

4. Cxembl coequHeHns TpexQa3HbpixX mneneil. Haznauenue HyneBoro npoBoa.

B ToM umciie, NpakTHYeCKUX 3aHATHIA.

12

[Ipaktuueckoe 3ansatue Ne 3. IlocienoBaTenbHOE COEAMHEHME aKTUBHOIO, HMHIYKTHUBHOTO U
€MKOCTHOT'O CONPOTHUBIICHHUsA. PacyeT Hepa3BEeTBICHHOM 1IENH IEPEMEHHOIO TOKA
[Ipaktnueckoe 3anstue Ne 4. IlapamnenbHoe COEIUHEHME AKTUBHOIO, WHAYKTUBHOTO U
€MKOCTHOIO CONpOTHUBIICHNUS. IlocTpOoeHNE BEKTOPHBIX JUarpamm.

IIpaktueckoe 3ansaTue Ne 5. Pacu€r nemnel mepeMeHHOro TOKa CMELIAaHHOIO COCUHEHHUs 10
METOJly TPOBOJAUMOCTEH.

[IpakTuueckoe 3ansTue Ne 6. Pacuér nemneil cMemaHHOIO COEAMHEHMSI IEPEMEHHOI0 TOKa C
IIOMOUIBbIO BEKTOPHBIX JUArpamM.

[Ipaxtuueckoe 3anstue Ne 7. Pacuér ueneit Tpéxgaznoro nepemMeHHoro Toka. Cxema 3Be3fa.
[Ipaktnueckoe 3amstue Ne 8. Pacuér memeit TpéxdasHoro mnepemeHHoro Ttoka. Cxema
TPEYTrOJIbHUK.

12

OK 01, IIK 1.2,
IIK 2.2, JIP 14

Tema 1.4.
JyleKTpHYeCKHne
U3MepeHus u
npuodopsl

Conep:xxanue y4e0OHOro MmaTepuaJja

10

1. OcHoBHEbIE MOHATHUS 00 U3MepeHusX. [lorpenrHocT u3MepeHMii.
2. Kmaccudukamuss 3JIeKTpOU3ZMEPHUTEIBHBIX TPUOOPOB W HMX MOrpemHocTH. OCHOBHBIC
METOAbI I/ISMGPCHI/Iﬁ SJICKTPUYICCKUX BCIIMYMH.

B ToM unciie, npakTHYeCKUX 3aHSATHIA.

[TpakTrueckoe 3ansatue Ne 9. OnpeneneHue NOTPEITHOCTA U3MEPECHUSI.

[Ipaktuueckoe 3ansaTre Ne 10. Pacyér nryHTOB 1 100aBOYHOT'O COMTPOTHBIICHUS.
[Ipaktnueckoe 3ansitue Ne 11. M3MmepeHuss cuiibl TOKa, HaNpsHKEHUs, CONPOTHUBIICHUS,
MOII[HOCTH.

OK 01, IIK.1.2,
K 2.2, 11K 4.2,
JIP 14

Pa3znea 2. OCHOBBI T€OPUM YJIEKTPHUYECKHUX MAIIIUH, IPUHIMIIBI PA00THI TUIOBBIX IEKTPUYECKUX YCTPOHCTB

16

OK 01, OK 03,
OK.05, TIK 1.1,
K 1.2, TIK 4.3,
TIK 4.4, JIP 14

Tema 2.1.

Conep:xxanue y4e0OHOro MmaTepuaJja

OK 01, OK.05,
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Tpaunchopmatopsr | 1. Opnodazubie u TpexdasHbie TpaHCchHOpPMATOpPbl, HX HA3HAYEHHE M YCTPOUCTBO. 5 IIK 1.1, TIK 4.3,
XapaKTepUCTUKU U PEKUMBI paboThl Tpancopmaropa, ero KIT/1. JIP 14
B ToM umciie, NpakTUYeCKUX 3aHATHIA. 4
[Mpaktuyeckoe 3anatue Ne 12. Pacyer nmapamerpoB Tpanchopmartopa.
Pexumbl paboTsl ojHO(a3HOTO TpaHchopMaTopa. 4
Tema 2.2. Conepxanue yueOHOro Marepuasa 10 OK 03, IIK 1.2,
DIIeKTpHYECKHe 1. Dnexrpuueckue Mammubl. Mx HazHauenwe. Knaccudukaius. 3aKoH 3JI€KTpOMarHUTHON 1K 4.4, JIP 14
MAIIMHBI nHaykiuu. 3akoH Jlenna. [lpunuun neiictBus u ycrporcto MIIT. I'enepatop. 6
NMOCTOSIHHOTO B =
B ToM 4uciie, NpaKTHYeCKUX 3aHATHI. 4
NnepeMEeHHOr0 TOKa
[IpakTuueckoe 3anarue Ne 13. MccnenoBanue reHeparopa NOCTOSHHOTO TOKA. 4
ITpakTueckoe 3ansatue Ne 14. MccienoBanue 31eKTpOABUTaTelIsi HOCTOSIHHOTO TOKA.
Pa3nen 3. OCHOBBI JJIEKTPOHUKH. JIEKTPOHHbIE IPUOOPHI OK 01, OK.02,
OK 03, OK 04,
OK.06, OK 07,
24 OK.09, IIK 1.1,
IIK 2.1, IIK 2.3,
IIK 3.1, IIK 3.2,
IIK 4.4, IIK 4.5,
11K 4.6, JIP 14
Tema 3.1. Coaepixkanue yueOHOro MaTepuajia 8 OK 04, OK.06,
Du3pecKue 0CHOBLI 1. CaoiicTBa MNPOBOJHUKOB, TMOJTYIPOBOJHUKOB, AJIEKTPOU3ONALMOHHBIX, MAarHUTHBIX K 3.1, TIK 4.4,
ICKTPOHHKH. MarepuanoB. @Du3nuecKue MPOLECChl B MOTYNPOBOAHUKOBBIX Marepuanax. CBoilcTBa p-n P 14
Obmue cBenenns o nepexonoB.  [lomynpoBoaHukoBble — nuoabl.  bumnonspasie  TpaHsuctopbl.  [loneBbie 4
IOy HPOBOAHMKOBLIX TpaH3uCTOphl. Tupucropbl. DOTOIJIEKTPOHHBIE M CHEHUAIbHBIE TMOJYPOBOIHUKOBBIC
npuoopax PUOOPHI.
B ToM umciie, NpakTHYeCKUX 3aHATHIA. 4
[Ipaktuueckoe 3ansitue Ne 15. MccnenoBanue noiaynpoBOAHUKOBOTO JUO/IA.
[TpakTuueckoe 3ansatue Ne 16. MccrnenoBanue 1mojaeBoro TpaH3uCcTopa. 4
HccnenoBanue OUIOISIPHOTO TPAH3UCTOPA.
Tema 3.2. Coaep:xkanue yueOHOro MaTepuajia 6 OK 07, OK.09 ,
DJIeKTPOHHAA 1. TIpeoGpa3oBaHue TIEPEMEHHOTO TOKa B TOCTOSHHBIN. HcrouHnkn BTOPUYHOIO [IK 3.2, TIK 4.5,
npeodpa3oBaTesIbHasl | DICKTPONUTAHUS: Ha3HAUYCHUE, OCHOBHBIC ONOKH. Beimpsimurenu: omHodasHble, TpexdasHbie, 9 JIP 14
TeXHHKA ko durment mynbcanuu. CriaxuBaromuye (QuibTpbl. CTaOWIM3aTOPHl  HAMPSKCHUS:

KOMIICHCAlITUOHHBIC, UMITYJILCHBIC.




B ToM umciie, NpakTHYeCKUX 3aHATHIA. 4
[IpakTuueckoe 3anstue Ne 17. MccienoBanue BoIMPSIMUATEISA. 4
ITpaktuyeckoe 3anstue Ne 18. MccnenoBanue criaxuBaromero GuibTpa.
Tema 3.3. Conepxanue yueOHOro Marepuasa 6 OK 01, OK.02,
DJIeKTPOHHbIE 1. OcHoBHBIE TapaMeTpbl M XapaKTEPUCTUKH YCUIUTENS. YCHICHHE HANpsDKEHUS, TOKa, K 1.1, TIK 2.3,
YCHJIMTEIH U MoutHOCTH. CTpyKTypa YCHJIMTENbHBIX KacKaJoB, padoTa yCWIHMTENed Ha OWIOJISPHBIX WU 5 IIK 4.6, JIP 14
reHepaTopbl MOJIEBBIX TpaH3ucTopax. JuddepeHmaibHbii 1 OneparioOHHBIA YCHIIUTEIH.
2. ABTOTEHEpaTOPHl TAPMOHUYECKUX KojleOaHui. [ eHepaTopbl peakcaliOHHBIX KOJIeOaH .
B ToM unciie, npakTHYeCKUX 3aHSATHIA. 4
[Tpaktuueckoe 3anstue Ne 19. MccnenoBanue paboThl yCUITUTENS.
[Ipaxtuueckoe 3ausTre Ne 20. MccnenoBanue reHepaTopa rapMOHUYECKUX KOJIeOaHHIH. 4
Tema 3.4. Conep:xaHue y4eOHOro Marepuaja 4 OK 03, OK.04,
Muxkponpoueccopubl | 1. Jloruueckue OCHOBBI HU(PPOBONW CXEMOTEXHHKH. DJIEKTPOHHBIC JIOTUYECKHUE DIIEMEHTHI. K 1.1, IIK 2.1,
e cpeacrsa CtpykTypa Mukpomnpoueccopa. IIpumMeHeHrne MHKpPONPOLIECCOPHOM TEXHUKH B CPEACTBAX 4 JIP 14
U3MepeHni M3MEPEHUI U KOHTPOJIS SJIEKTPUUECKUX LIETIEH.
JuddepennmpoBaHHbIi 3a4eT.
Bcero: 88
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3. YCJIOBUS PEAJIN3AIIMA TPOI'PAMMBI YYEBHOM TUCIUTIIAHBI

3.1. Jna peanu3anuum NPOrpaMmbl y4eOHOH JUCUMILUIMHBI JOJLKHBI  ObITh
NpeaycMOTPEeHbI cileayIolue cneuaabHble MoOMeIeHH:

VYuebnas aymuropusi: Ne207 Jlabopatopuss «DPusmka». KabuHer «DIeKTpOTEXHHKA W
anektponuka. O01ieo0pa3oBareIbHbIe AUCIUILTUHBDY, OCHAIIEHHAS:

- 00opy/I0BaHNEM: KOMILJIEKT Y4eOHON MeOeH (CTOMBI, CTYJIbA, JOCKA);

- TEXHUYECKHMH CpEICTBaMHU OOydYeHHs: KomIbloTep B cOope (cucremusbiii Omok (Intel
Celeron 3 GHz, 1 Gb), mouurop Philips 193 )KK, knaBuarypa, Mbliiib) - | IIT., IPUHTEP Ja3epHBIH
HP 1102 - 1 mr., TeneBuzop Samsung 20" DJIT - 1 mmir., TokambHast KOMIBIOTEPHAS CETh, KOJIOCKOTI,
Amnmapar TpPOEKIIMOHHBIA YHHMBEPCAIBbHBIA C onThdeckod ckambert POC-67; BumeobuabMsr;
Muxpoxkanbkyistop; [Tnakarer; Kogorpammer; [Ipubop i u3yueHus ra3oBbIX 3aKOHOB; ['a30Bblii
TepMoMeTp; Manomerp; TepmMoMeTrp JIeMOHCTpalMOHHBIM; KOHIEHCAIIMOHHBI TUTPOMETD;
[lcuxpomerp oanexktponsslii; Hacoc Komosckoro; Becbl ¢ pasHoBecoMm; Mukpomerp;
[ranrenuupkyns; Habop rtupp; I[lpubop 1 ompeneneHus JTUHEHHOTO — PaCIIMPEHHS;
[TapooOpazoBarens; Onekrporummtka; Merp yueOHbIH; Ammepmerp;, Bombsrmerp; Habop
KoHzeHcaTtopoB; Pesuctop (1,5-2 Owm); Beixmowartens aByxmostocHbiii; HaGop mpoBojos;
Uctounuk mnwuranus; Peoxopn; Habop mno snekrpuuectBy; [lpubGop mns  omnpeneneHus
TeMIiepaTypHoro kodddumnueHTa auHEHHOTO pacmupenus; Habop XUMHYECKOH TMOCYIbI;
l'anpBaHOMETp NEMOHCTpALMOHHBIN; BonbT™MeTp nemMoHcTpaionHbii; Habop moixynpoBOJHHUKOB;
AwmmnepBonsTMeTp ABO; IlmactuHka ¢ mapaienbHBIMH TpaHsMmu; Pemierka mudpakiuoHHas;
[Ipo6op st onpeneneHus IMHBI CBeTOBOW BosiHbL, Habop nuu3; Mukpoamnepmerp; HabGop as
U3Y4YEeHHUS  3aKOHOB  oOcBemleHHOCTH; Habop  cmekTpanbHbIX  TpyOOok;  Bwimpsmutens
BBICOKOBOJIbTHBIN; Beinpsamurens (4 — 12B)

- TUIIEH3UOHHBIM MPOTPaMMHBIM 00€CIICUEHUEM:

Microsoft Windows XP Professional (xontpakr Ne323/08 ot 22.12.2008 r. UI1 Kabakos
E.JI.); Kaspersky Endpoint Security (xoutpaktr Ne311/2015 ot 14.12.2015); Libre Office
(texcroBbiii penaktop Writer, penakrop tadnun Calc, pemakrop mpeseHTanuii Impress u mpouee)
(pacmpoctpansiercs cBoboano, nuiensus GNU LGPL v3+, The Document Foundation); PDF-
XChange Viewer (pacmpocrtpansiercsi OecrutatHo, Freeware, munensus EULA V1-7.x., Tracker
Software Products Ltd); AIMP (pacnpoctpansiercs OecratHo, Freeware nns momamiHero u
KOMMEPUYECKOTo Hcmoib3oBanus, Artem lIzmaylov); XnView (pacnpoctpansiercs OecIuiaTHo,
Freeware nJis 4acTHOTO HEKOMMEPUYECKOTO UITM 00pa30BaTeILHOTO UCIIONb30BaHusl, XnSoft); Media
Player Classic - Home Cinema (pacmpoctpansiercs cBoboano, munensuss GNU GPL, MPC-HC
Team); Mozilla Firefox (pacmpoctpansiercs cBoboano, nuiensuss Mozilla Public License 1 GNU
GPL, Mozilla Corporation); 7-zip (pacmpoctpansercs cBobomno, ymuensus GNU LGPL,
npaBooOiagarens Igor Pavlov)); Adobe Flash Player (pacmpocrtpansercst ¢cBOOOIHO, JHIEH3US
ADOBE PCSLA, npasoo6nanarens Adobe Systems Inc.).

VYueonas aygutopus: Ne 220 Ctyaus nHbOpMaMOHHBIX pecypcoB JlabopaTopusi, kaOuHeT
«MH(popMaIioHHBIE TEXHOJIOTHU B POeCcCHOHATBHON AeaTenbHocTnY. Kabuner «HOCTpaHHBIN
s3pIK (JTuHTadOHHEIN). O0MIEe00pa3oBaTenbHbIe AUCITUTUTMHBDY, OCHAIEHHAS

- 00opymoBaHHEM: KOMIUIEKT yueOHON MmeOenu (KOMIBIOTEPHBIE M YYEHUYECKHE CTOJIBI,
CTYJIbSI, TOCKA);

- TEXHUYECKMMHU CpEICTBaMHU OOydYeHHs: KoMmIbloTep B cOope (cucremusbiii Omok (Intel
Celeron 2,5 GHz, 1 Gb), monurop Samsung 152v JKK, kinaBuaTypa, MbIIiib) — 15 IIT., KOMIIBIOTED B
coope (cucremusrii 610k (Intel Core 2 Duo 2,2 GHz, 1,5 Gb), monurop Beng KK, knaBuarypa,
MBIIIIb) — | MIT., MyJIBTUMEIUNHBIN TpoekTOp Benq — 1 mIT., 5kpaH HaCTEHHBIN — | MIT., KOJOHKH —
1 mrT., TOKaIbHas KOMIBIOTEPHAS CETh, KOMMYTATOp — | 1T, IEPEHOCHBIE HAYIIHUKY — 1 61IT.;

- JIMIIEH3MOHHBIM MporpaMMHbIM obecrieueruem: Microsoft Windows XP Professional
(xonTpakT Ne323/08 ot 22.12.2008 r. UIT Kabakos E.JI.); Kaspersky Endpoint Security (konTpakt
Ne311/2015 ot 14.12.2015); Libre Office (tekcrossiii pemakrop Writer, pemaktop tabmuiy Calc,
penakTop mpe3eHTanmii Impress u npodee) (pacmnpoctpansercs: cBoooano, nunensuss GNU LGPL
v3+, The Document Foundation) — 16 ITK; Microsoft Office 2010 Professional Plus B cocrase
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TekcToBoro penakropa Word, pemakropa tabmun Excel, pemakropa npesenrarmii Power Point,
CVYB] Access u pouee (Kontpakt Ne404/10 ot 21.12.2010 r. 3A0 «CodtJlaita Tpeitn») — 1 T1K;
PDF-XChange Viewer (pacmpoctpaunsiercs Oecratno, Freeware, munensuss EULA V1-7.x.,
Tracker Software Products Ltd); AIMP (pactpoctpansiercs 6ecrutatHo, Freeware [uis JoMaIHero u
KOMMEPUYECKOTo Hcmoib3oBanus, Artem lIzmaylov); XnView (pacnpoctpansiercs OecIuiaTHo,
Freeware nJis 4acTHOTO HEKOMMEPYECKOTO UM 00pa30BaTEILHOTO UCIIONb30BaHusl, XnSoft); Media
Player Classic - Home Cinema (pacmpoctpansiercs cBoboano, munensuss GNU GPL, MPC-HC
Team); Mozilla Firefox (pacmpoctpansiercs cBoboano, nuiensus Mozilla Public License 1 GNU
GPL, Mozilla Corporation); 7-zip (pacupoctpansercs cBobomno, ymuensus GNU LGPL,
npaBooOmagarens Igor Pavlov)); Adobe Flash Player (pacmpocrtpansercst ¢cBOOOIHO, JHIEH3US
ADOBE PCSLA, npasoo6nanarens Adobe Systems Inc.).

Jlaboparopust No 102-a «DnekTpoHWKA W DJIEKTPOTEXHUKA. OJEKTPOHHAS TEXHHUKAY,
OCHAIIIEHHas! HEOOXOAUMBIM JIJIsl peaji3aliy IPOrpaMMBbl y4eOHOM AUCIUILTUHBI 000PYIOBaHHEM,
npuBeAeHHBIM B M. 6.1.2.1 mporpamMmbl MOATOTOBKM CHEHHAIMCTOB CPEAHEr0 3BE€HA MO
cnenuanbHocTH 26.02.01 «OkcruyaTanus BHyTPEHHUX BOAHBIX ITyTEW».

3.2. UnpopMannoHHOe oOecnedeHre peaju3anuu NpPorpaMmMbl

Jnst  peanuzamuu  mporpaMmbl B OMOMMOTEYHOM (POHIE HMEIOTCS  AJICKTPOHHBIC
oOpa3oBaTenbHble U MHPOPMALMOHHBIE PECYPChl, B TOM uuciie pekomeHaoBaHHble DYMO, mis
WCIIONIB30BaHUus B oOpa3oBarenbHOM Tipouiecce. I[lpu dopmupoBannu Oubamoreuynoro Gouma
YUYTEHBI M3/IaHUs, MPEIyCMOTPEHHbIE NMPHUMEPHOH OCHOBHOW 00pa3oBaTeNbHONW MPOTrpaMMON MO
crienainbHOCTH 26.02.01 «OKcmiyaTamusi BHyTPEHHUX BOAHBIX ITYTEH».

3.2.1. OcHOBHBIE JJ1eKTPOHHbIC H3IAHUSA

1. Munenuna, C.A. DIEKTPOTEXHWKA, JJICKTPOHHMKA W CXEMOTEXHUKA: YYCOHHK U
NPaKTUKYM JUIsL cpeiHero npodeccuonaibHoro oopazosanust / C. A. Munenuna, H. K. Munenus ;
noxa penakiuend H. K. Munennna. — 2-e u3n., nepepad. u gomn. — Mocksa: M3narensctBo IOpaiit,
2021. — 406 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-04676-2. — Tekcr:
anextpoHHsi // DBC FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/469606

2.AnueB, N. W. DnekTpoTexHUKa U 3neKkTpoobopynoBanue B 3 4. Yactp 1| : yuebHOE

nocobue st cpeaHero mpodeccruonanbHoro obpazoBanus/ . U. AnueB. — 2-¢ u3f., uchp. #
nor. — Mocksa: U3natensctBo FOpaiit, 2021. — 374 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-04339-6. — Texkcr: osnekrponusii // DObC IOpait [caéit] — URL:

https://urait.ru/bcode/472681

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKHU

1. KyzoBkuH, B.A. DnekTpoTexHHMKa W OJJIEKTPOHHMKA : YYEOHWUK IJIsI CPEIHETO
npodeccuonansHoro odbpaszosanus / B. A. Ky3oskuH, B. B. ®unaroB. — Mocksa : M3mareiascTBo
FOpaiit, 2021. — 431 c. — (ITpodeccuonansuoe obpazopanue). — ISBN 978-5-534-07727-8. —
Texcr : anextponnslii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470002

3.3. Opranu3anusi 06pa3oBaTeIbLHOIO Mpoiuecca

3.3.1. TpeOoBaHMsl K YCJIOBHUSAM MPOBeAeHNs] Y4eOHbIX 3aHATHI

VY4yebHas QUCHUIUIMHA C LEIbI0 00ecreYeHus JOCTYITHOCTH 00pa30BaHusl, MOBBIICHHUS €ro
KayecTBa NpPHU HEOOXOIMMOCTH MOXET OBbITh peajdn3oBaHa C MPUMEHEHUEM TEXHOJOIH
JTUCTAaHIIMOHHOTO, AJIEKTPOHHOT'O U CMEIIAHHOTO 00YYEeHHUS.

DeKTpoHHOE O0Yy4YEeHHE U JUCTAHLMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH HCIOIb3YIOTCS
TUTSL:

— OpPraHU3aLUU CaMOCTOSTENFHONW paboThl 00y4aromuxcs (MpelocTaBIeHne MaTepHaloB B
JNeKTpOHHOUW ¢dopMe M CaMOMNOJATrOTOBKH; OOECHeueHHue TMOATOTOBKM K TMPAKTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM, OpPraHU3aLKs BO3SMOXKHOCTH CAMOTECTUPOBAHUS | JIp.);

— MIPOBEJICHUsI  KOHCYJbTAllMil C HCIOJB30BAHMEM Pa3jMYHbIX CPEJICTB  OHJIANH-
B3aUMOJICUCTBUS (Hampumep, BeOWHApPOB, (OPYMOB, YaTOB) B AJICKTPOHHO-WH(OPMAIIMOHHOM
oOpasoBarensHoOl cpene Kotmacckoro ¢umuana ®I'BOY BO «I'YMP® umenn agmupana C.O.


https://urait.ru/bcode/469606
https://urait.ru/bcode/472681
https://urait.ru/bcode/470002

12

MakapoBa» ¥ ¢ IPUMEHEHHEM JIPYTHX IUIATGOPM U CEPBUCOB JIsi OPraHU3aAIMH OHJIAH-00yYeHHS;

— OpraHu3alUy TEKYIIEro U MPOMEKYTOYHOTO0 KOHTPOJISI 00yJaromuxcs U JIp.

CMmemanHOe 00y4YeHHE PeaTn3yeTcst TOCPEICTBOM:

— OpraHu3alliyd  COYETaHWsd AayJUTOpHOW paboTbl ¢  paboToil B BIIEKTPOHHO-
nHpopmanmonHoi oOpazoBarenbHOi cpene Kormacckoro pumana ®I'bOY BO «I'YMP® umenn
agmupana C.O. MakapoBa» U ¢ NMpPUMEHEHHEM JAPYIHX IIaTGOpM M CEPBUCOB Ui OpraHU3alUu
OHJIAMH-00y4YEeHNS;

— PEryJISIpHOTO B3aMMOJEHCTBHS IPENoAaBaTeNis C OOYyYaloUMMHCA C HCIOJIb30BaHHEM
TEXHOJIOTUH 3JIEKTPOHHOTO U IUCTAHLIMOHHOTO 00yUYEeHHS;

— OpraHu3alliy TPYIINOBOM y4yeOHOW NeATENbHOCTH OO0y4arommxcs B 3JIEKTPOHHO-
nHpopmanmonHoi oOpazoBarenbHOi cpene Kormacckoro dumana ®I'bOY BO «I'YMP® umenn
anmupana C.0. MakapoBa» WK ¢ IPUMEHEHHUEM JIPYTUX MIaT(GOpM M CEpBUCOB JJISi OpraHU3aluu
OHJIAMH-00y4YeHUS.

OCHOBHBIMH CPEICTBAMH, HCIIOJNB3YEMBIMU JJISl pEaIM3alliid JaHHBIX TEXHOJOTHH,
SBIISIOTCSA: CHCTEMBl TUCTAHIIMOHHOTO OOY4YEHHS, CUCTEMbl OpPraHu3allud BUICOKOH(EpEHIHH,
3IIEKTPOHHO-OMOIMOTEUHbIE CHCTEMBI, 00pa30BaTeIbHbIE CAUTBHI M MOPTAJbl, COIMATIbHBIE CETH U
MECEHJIXKEPHI U T.1.

3.3.2. TpeOoBaHus K yCJIOBUAM KOHCYJIbTAHMOHHON MOMOILIM 00yYaI0 UM CS

®opmbl TPOBEAEHUS KOHCYIbTALUNA: TPYIIOBbIE U MHIUBUTyaJIbHBIE.

3.3.3. TpeOGoBanuss K YyCIOBHAM OPraHU3AIUM BHEAyJAUTOPHOH JeSTeJbHOCTH
o0yJaromuxcs

Peanuzanus yuyeOHOM TUCHMITIIMHBI 00ECIIEYUBACTCS TOCTYIIOM Ka)JIOTr0 00YYarolerocs K
3JIEKTpOHHO-WH(pOpMaMoHHOM oOpa3zoBarensHOil cpene Kotmacckoro dummana ®I'BOY BO
«'YMP® umenn aamupana C.O. MaxkapoBay u OuOAHOTEYHOMY (POHAY, YKOMIUIEKTOBAHHOMY
3NEKTPOHHBIMU Y4E€OHBIMU U3AaHUSIMHU.

Bo BpeMsi caMOCTOSATENBHOM MOATOTOBKH 00yYaromuecst 00eceunBaloTesl JOCTYIIOM K CETH
Nurtepner.

JlocTyn K 31eKTpoHHO-UH(GOPMAIMOHHON oOpa3oBarenbHOU cpene Kormacckoro dummana
OI'BOY BO «'YMP® umenn agmupana C.O. MakapoBa» u 6ubnmroredHomy (HOHIY, BOZMOXKEH C
JT10060T0 KOMITBIOTEPA, MOJAKIIOYEHHOTO K ceTh MHTepHeT. [ nocTyna K ykazaHHBIM pecypcaM Ha
tepputopun Kotnacckoro dunuana ®I'bOY BO «I'YMP® umenu ammupana C.O. MakapoBay»
oOyyaromuecss MOTryT O€CIJIaTHO BOCIIOJNIB30BAaThCS KOMIIBIOTEpAaMM, YCTAHOBICHHBIMH B
OMOIMOTEKE UITM KOMITBIOTEPHBIMU KJIacCaMH (BO BHEYYEOHOE BpeMs).

3.4. KagpoBoe ob0ecnieueHne 00pa3oBaTe/JIbHOIO Npouecca

Kpamudukamms mnenarornyeckux padotHukoB Kotmacckoro ¢ummana OI'bBOY BO
«CTYMP® unmenu agmupana C.O. MakapoBa», y4aCTBYIOIIMX B peaM3alldd 00pa30BaTEIHHOU
MPOTPaMMBI, a TAKXKE JIUII, IPUBJICKACMBIX K pean3aliui 00pa30BaTeIbHON MPOTpaMMbl Ha IPYTHX
YCJIOBHSIX, B TOM YHCJI€ M3 4ucia pyKoBoauTened u pabotaukoB Kotmacckoro ¢unuana ®I'BOY
BO «I'YMP® umenu aamupana C.O. MakapoBa» M HUHBIX OpraHM3alliii, JOJKHA OTBEYaTb
KBIM(UKAIIMOHHBIM TpeOOBAaHMSIM, YKa3aHHbIM B KBaJIM(UKAIUOHHBIX CIPABOYHHKAX, U B
npodeccuonansHoM crangapre 17.078 «Komanaup 3eMcHapsiaa - MEXaHHUK.

[legarornyeckue pabOTHUKH, MPUBJIEKAEMbIE K pealu3aliy MpOorpamMMbl, JOJKHBI OTYyYaTh
JIOTIOJTHUTENbHOE MpodeccuoHanbHoe 00pa3oBaHuEe MO IMPOrpaMMaM IOBBIIICHHS KBaJTU(UKAIIIH
He pexe | paza B 3 rona.
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM JUCHUILIMHBI

Pe3yabTarsl 00yyeHus

Kpurepum ouenkn

MeToabI OLIEHKH

3HaTh:

— OCHOBHBIE paszensl
IIEKTPOTEXHUKH U HIICKTPOHUKH;

—  DIIEKTPUYECKHE
U3MEpPEHUs ¥ IPUOOPHI;

— MHKPOIIPOLIECCOPHBIE
CpeACTBa U3MEPEHUS

- JIEMOHCTpalus 3HAaHUU I10

OCHOBHBIM pasaciamMm
OJICKTPOTEXHUKHU n
SJICKTPOHUKU;

- 3HAHHSI OCOOCHHOCTEH IO
BHGKTpI/I‘-IeCKI/IM nu
MHUKPOIIPOIIECCOPHBIM
CpeJCTBAM U3MEPECHHUS

YMmers:

— TIPOW3BOAUTH H3MEPEHUS
IIEKTPUIECKUX BEJINYNH;

— BKJIOYaThb
AIIEKTPOTEXHUYECKUE MPUOOPHI,
anmapaThl, MAlIMHBI, YIPaBIATH
nMu )41 KOHTPOJIUPOBATH ux
sdpdexTuBHYI0O U 0€30MacHYIO
paborty;

— YCTpaHATh
HOBPEXKICHHS
AIIEKTPOOOOPYIOBAHUS

OTKa3hbl n

- YMEHHE ONpeneNsiTh |
U3MEPSTh ANEKTPUIECKHE
BEJIMYMHBI;

- JIeMOHCTpAaLHs
TIOJTb30BAHUS
AIIEKTPOTEXHUIECKUMU
npudopamu, amnmapaTamu,
MallnuHaMU;

- yYMEHHE B YCTpaHCHHHU
OTKa30B H  TOBPEKICHUS
3JIEKTPOOOOPYAOBaAHUS

yMeHUs

Texkymuit KOHTpOIb B Gopme
OKCIIEPTHOTO HAOIIONECHUS U
OLICHKH pe3ynbTaToB
JOCTHIKEHUST KOMIIETCHIINY Ha
y4eOHBIX 3aHATHUSX.
[Ipomexxyrounas arrecranus
B (hopme:
muddepeHIMPOBaHHBIN 3a4ET




PenepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIEr0 00pPa30BaAHUSA
«I'ocynapcTBeHHBIN YHHBEPCUTET MOPCKOI0 U pe4Horo ¢g.iora
umenu aamupaja C.O. Makaposay»

Koraacckuii puiman ®I'bOY BO «'YMP® umenn agmupana C.0O. MakapoBay

KOMILVIEKT KOHTPOJIbHO-OHEHOYHBIX CPEJICTB
1O YYEBHOH JUCHUIIJIMHE
«OI1.03. 2JIEKTOTEXHUKA U SJIEKTPOHUKA»

ITPOI'PAMMBI ITIOAT'OTOBKHU CHEIUMAJIMCTOB CPEJHEI'O 3BEHA
10 CIeNHATBHOCTH
26.02.01 DOxcrutyaranysi BHyTPEHHUX BOJHBIX ITyTEH

KBaJM(puKanus
TEXHUK

Kotnac
2023
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COI''TACOBAHA YTBEPXK/EHA

3amecTHTETb IHPEKTOpa o y4ebHO- : JdupexTop pranana
METOAMYECKOH padoTe puIHaia ﬁ/

O.B. lllepruna

H.E. I'nanpinesa / 74
o LY o€

19 oS 20123

2023

OJIOBPEHA
Ha 3aCe/IaHAH LHKJIOBOH KOMHCCHH
5/IEKTPOMEXaHHYECKAX [IUCIIHTLIHH
[Mporokon ot Jb . 04.20¢3 Ne 7
7

[Tpencenarens /é 3 H. U. Bopmorosa

COI'JTACOBAHO
HauaisHHK OT/Ie1a SKCILTyaTallii BOTHBIX
nyreil Kotnacckoro gumumana
®OBY «Anmunucrpanus JIpuncko-Ileuopckoro
6acceﬁwﬂ BOJIHBIX IyTeH»
Vi -

' WM.H. HeBonun

15 oS 202%

PA3BPABOTYHK:
Kynmuko MBan BacuneeBuu — mpenopmasatens KPY Kornacckoro ¢umana ®I'BOY BO
«['YMP® umenu aqmupana C.O. Makaposa»

KOMIUIEKT ~KOHTPOJIBHO-OLEHOYHBIX CpeAcTB 1o ydeOHOH aumcnmmmmae «OI1.03
DNeKTPOTEXHUKA H JIEKTPOHHKa» pa3paboTaH B COOTBETCTBHH ¢ DenepalbHBIM roCyapCTBEHHEIM
00pasoBaTeNLHEIM CTAHAAPTOM CPETHET0 MPO(eCcCHOHATBHOTO 00pa30BaHMA, YTBEPHKICHHBIM
npukazoM MuHucTepcTBa npocseinenus Poccuiickoit @enepannu ot 23 Hoabpa 2020 r. Ne 660
(3apernctpupoBas MunucrepcTBoM focTunuu Poccuiickoit @enepannn 03 ¢espans 2021 r.
perucrpanronnsiii Ne 62349) mo cnenmamsHocTd 26.02.01 «OKemnyaTanus BHYTPEHHHX BOJHBIX
nyTeit», mnpodeccHoHanbHBIM cTaHAapToM 17.078 «Komamaup 3eMcHapsga - MEXaHMKY,
YTBEP:KIEHHBIM IIPHKa30M MHHHCTEpCTBA TpyAa H conManbHOH 3ammThl Poceuiickoit ®enepanun
or 23 smBaps 2019 r. Ne 33m (3aperucTpupoBaH MHHHCTEpCTBOM OCTHIMH Poccuiickoi
Menepaunu 19 despans 2019 r., peructparmonssii No 53829), paboueil mporpammsl yueOHOH
JUCHHUILIHHBL.
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COJEP)KAHUE
ITACIIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEACTB

KOANU®UKATOP OIIEHOYHBIX CPEACTB

CUCTEMA  OIEHKH OBPA3OBATEJIbHBIX  JTOCTUXKEHUM
OBYYAIOHIUXCH 11O KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB [IISl
OLIEHKM YCBOEHUSA PABOYEW IIPOTPAMMBI YUYEBHOM
T CHATIIAHBI

cTp.

17
18
18

20
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1. HACHOPT KOMIJIEKTA KOHTPOJIbHO-OEHOYHBIX CPEACTB
1O YYEBHOH JUCHUIIJIMHE
«OI1.03 QJIEKTPOTEXHUKA U 3JIEKTPOHUKA»

1.1. O0aacTh NpMMEHEHHs1 KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KontponbHo-onienounsie cpeactBa (KOC) gBIsSrOTCS 4acThbi0 HOPMATHBHO-METOIUYECKOTO
o0ecreueHns: CUCTEMBI OIICHUBAHMS KQ4eCTBAa OCBOSHUSI O0YUYAIOITUMUCS MPOTPaMMbl TTOJITOTOBKH
CIICIIMAIIMCTOB CPEHET0 3BeHa Mo crenuaibHocTh 26.02.01 «Okcmnyaramnus BHYTPEHHUX BOJHBIX
myTei» 1 00eCcreYnBaIOT MOBBIIICHHE KaueCTBa 00Pa30BaTeILHOTO MPoIIecca.

KOC mno ydeOHON NUCHMIUIMHE TPEACTaBISIET COOOH COBOKYIMHOCTh KOHTPOJUPYIOIINX
MaTepuaioB, TMpPEIHA3HAYCHHBIX JJIS HM3MEPEHHUS YPOBHS  JOCTHKCHHS  OOYJarOIIUMCS
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHHUSI.

KOC mno ydeOHOIl AMCUMIUIMHE HCHOJB3YETCS] MpPU TMPOBEACHUM TEKYLIEro KOHTPOJIS
YCIIEBAaEMOCTH W TPOMEKYTOUHON aTTecTaluu oOydaronuxcsi B Buae auddepeHIInpOBaHHOTO
3a4éTa.

1.2. Pe3yabTarhl 0CBOCHUS Y4eOHOM TMCHUILIMHBI, NOJIEKALIME POBEPKe

Kox OK, IIK VYmMmenusa 3Hanug

OK 01, Y1 - §pousBoguTh  u3MepeHus |31 - OCHOBHBIE Pa3Aeibl IEKTPOTEXHUKH
OK 02, BIIEKTPUYECKUX BEJIIMYHH; Y BJIEKTPOHHKUY;

OK 03, Y2 - BKIIOYATH 3JIEKTPOTEXHUYECKHE |32 - DIIEKTPUUYECKHE U3MEpPEHUs W
OK 04, IpUOOPHI, amnmaparhl, MaITUHBI, | TPHOOPHI,

OK 05, YIOPaBIATh UMM U KOHTPOJIMPOBAaTh UX |33 - MHUKPONPOLIECCOPHBIE  CPEACTBA
OK 06, a3 dexTuBHYIO B 0€30MaCHYI0 padoTy; |HU3MEpEHUSI.

OK.07, ¥3 - ycTpaHATh  OTKa3pl W
OK.09, MOBPEXKICHUSI JIEKTPOOOOPYIOBAHUS.
MK 1.1,
IK 1.2,
K 1.3,
[K 2.1,
K 2.2,
IK 2.3,
[IK 3.1,
IK 3.2,
1K 4.2,
[1K 4.3,
[1IK 4.4,
[IK 4.5,
11K 4.6

OcBoeHue coaepkanusi ya9eOHON TUCIUTIINHBI 00€CIIeYnBaeT JOCTHIKEHNE 00yJatOIUMHUCS
CJIEIYIOIIMX JIMYHOCTHBIX PE3YIbTaTOB MPOrPaMMbl BOCITUTAHUS:

JIM4HOCTHBIE pe3y/IbTaThl peajn3alui MPOrpaMMbl BOCHIUTAHUA

JInuHOCTHBIE pe3yJbTaThl peajJu3alui NPOrpaMMbl BOCIIUTAHUS, ONIPe/ieIéHHbIE
oTpacjieBbIMU TPeOOBAHUSIMH K 1eJ10BbIM Ka4eCTBaM JIMYHOCTH

Kox DopmyJIHpPOBKA

JIP 14 | TTposBisironiuii  CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIenHOM MPo(heCCHOHATHHON 1 OOIIECTBEHHON NESTEIHbHOCTH
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2. KOAUD®UKATOP ONEHOYHBIX CPEACTB

@ yHKIMOHAIBHBIN NIPU3HAK

OIICHOYHOTO CPEJICTBA Merton/dbopma KOHTPOIIS
(TUT KOHTPOJILHOTO 33 JIaHHs])
CobecenoBanue VYerHbiit onpoc, nuddepeHITMPOBaHHBIN 3a4€T
3aaHus AJis CaMOCTOSITEIbHON
[TuceMeHnHas mpoBepka
paboThl
IIpakTrueckoe 3agaHue [TpakTuyeckue 3auaTusi, TupGEepeHIIMPOBAHHBIN 3a4ET

3. CHCTEMA OIIEHKH OBPA3OBATEJIBHBIX JOCTHXEHUMN OBYYAIOIUXCS
MO KA’KKAOMY OHEHOYHOMY CPEACTBY
OneHka WHAMBHUIYATBHBIX 00pa30BaTENbHBIX JOCTHIKEHHH IO pe3yiabTaTaM TEKYIIEro
KOHTPOJISI W TMPOMEXKYTOYHOH aTTEeCTAllMd TPOU3BOJUTCS B COOTBETCTBUU C YHHBEPCAIHLHOU
HIKaJIoH (Tabimia)

[Ipouent KauecTBeHHast O1leHKA WHIUBUYAIbHBIX
pe3yJbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKCHUIMA
(IpaBUIILHBIX OTBETOB) 6asu1 (0TMeTKa) BepOAJIbHBIN aHAJIOT
90-100 5 OTJIUYHO
80-89 4 XOpOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

Kpurepuu o11eHKH OTBETOB B X0J1€ YCTHOT'O OIIpoca

OneHuBaeTCsl MPaBUIIBHOCTh OTBETa O0YYAlOIIErocss Ha OAMH U3 MPUBEAEHHBIX BOMPOCOB.
[Ipu 3TOM BBICTaBJISIOTCS CIEAYIOIINE OLIEHKH:

«OTIAMYHO» BBICTABIAETCS MPHU COOJIIOIEHUU 00YUYaIOUIUMCS CIEAYIOIUX YCIOBUM:

— MIOJTHO PAaCKpbUI COJEp)KaHHE Marepuana B 00BbEME, MPEIYCMOTPEHHOM IPOTPAMMON,
coJIep’KaHUEM JIEKIIMH U y4eOHUKOM;

— M3JI0KUJI ~ Marepuajl  TPaMOTHBIM  SI3BIKOM B OINPEICICHHOW  JIOTMYECKOU
MIOCJIEA0BATENBHOCTH, TOYHO MCIOJb3Ysl CIEHUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

— OKa3aJl yMEHHE WUIIOCTPUPOBaTh TEOPETHUYECKUE TOJOKEHHUS  KOHKPETHBIMU
IpuMepamu, IPUMEHATh UX B HOBOW CUTYallMU IIPU BBIOJIHEHUU IPAKTUYECKOTO 3a/1aHHUS;

— IIPOJIEMOHCTPUPOBA  YCBOEGHUE pAHEE HU3YYEHHBIX COINYTCTBYIOLIMX  BOIPOCOB,
c(OPMUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

— OTBEYaJI CAMOCTOSITENILHO 0€3 HaBOASIIIMX BOIIPOCOB MPEIoaaBaTess.

[IpumMeuanue: 1 NOJy4YEHHUS] OTMETKH «OTJIMYHO» BO3MOJKHBI OJHA-/IBE€ HETOYHOCTU MPH
OCBEIICHWU BTOPOCTENECHHBIX BONPOCOB WJIM B BBIKJIAJKAaX, KOTOpbIE OOYYArOIIUICS JIETKO
WCIIPaBUJI IO 3aMEYAHUIO [TPENOIaBaATENI.

«Xopomio» - OTBET 00YyYarolerocsi B OCHOBHOM YJOBJIETBOPSIET TPEOOBAHHUSIM Ha OLIEHKY
«OTIMYHOY, HO IPU ITOM UMEET OJUH U3 HEJIOCTATKOB:

— B U3JI0KEHUU JIOMYyIIEHbl HeOosplIMe NpoOenbl, HE MCKAa3UBIIKME JIOTHYECKOTO0 U
UH(POPMALIMOHHOTO COJIEPKaHUS OTBETA;

— JIONYIIEHbl OJWH-BA HENOYETa NPH OCBEIICEHHWH OCHOBHOIO COJEp’KaHUs OTBETA,
WCIIPaBJICHHBIE 110 3aMEYaHUIO TPETIOaBATEIS;

— JIOMYIIEHb! OIMOKa Wiy Oojiee ABYX HEAOYETOB MPHU OCBEIICHWH BTOPOCTENEHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABICHHBIE 110 3aAMEYAHHUIO ITPENOIaBATEIS.

«Y IOBJIETBOPUTEIIEHOY BBICTABIISCTCS P COOTIOIEHUH CIIEYIOINX YCIOBUM:

— HEMOJIHO WJIM HEIOCJEI0BATEIbHO PACKPBITO COAEPKAHME MaTephalia, HO IOKa3aHO
oOmiee MOHMMAaHHUE BOIPOCAa M MPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE AJISl JalbHEHIIEro
YCBOGHHS MPOrPaMMHOTO Marepualia, WMEINCh 3aTPyJHEHUS WM JONYyIIeHbl OIIMOKU B
ONpENEICHUN TMOHATHM, HWCIOJB30BAHUM TEPMHHOJOTHM W BBIKJIAJKAX, HCIPABICHHBIE IOCIE
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HECKOJIbKUX HABOJSIIUX BOIIPOCOB MPEIO/1aBaTENs;

— oOyyJaromuiics He CHpaBUiCs C NPUMEHEHHEM TEOpUHM B HOBOM CHUTyalluu MpH
BBITIOJTHEHUH MPAKTUYECKOTO 3aJaHMsl, HO BBIMIOJHUI 33aJaHUs 005S3aTeIHbHOTO YPOBHS CIOXHOCTU
10 JaHHOI TeMe;

— [IPU 3HAHUM TEOPETUYECKOTO0 MaTepHalia BBISBICHA HEAOCTAaTOYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«HeynoBneTBOpUTENbHO» BBHICTABIISIETCS [IPH COOJIIOIEHUU CIIEAYIONINX YCIOBUMA:

— HE PACKPBITO OCHOBHOE COZECpKaHKNE YIeOHOTr0 MaTepHuaa;

— 00HApY)KEHO HE3HAHWE WM HEMOHMMaHWe oOydaromuMcs Ooiblneld win Haubosee
BaXHOW YacTH yueOHOTO MaTepuara;

— JIOMYIIEHb! OLIMOKU B OMPEICNIEHUU MOHITHHA, MPHU HCIONb30BAHUM TEPMHHOJOTHUU U
UHBIX BBIKJIAJIKaX, KOTOpPbIE HE WCIPABIECHbI I[OCJIE HECKOJbKUX HABOJSIIIMX BOIPOCOB
MpernoaaBaTes;

— oOyyarommiicss 0OHApY)XWJI TIOJIHOE HE3HAaHHWE W HEMOHMMAaHHE H3y4aeMoro ydeOHOTo
MaTepuana WM HE CMOI OTBETUTh HU HA OJUH M3 IOCTABJIECHHBIX BOMPOCOB IO H3y4aeMOMY
MaTepuany.

Kputepun o1ieHKH BBINOJIHEHHOTO MPAKTHYECKOTO 3a/1aHHsl/ MMCbMEHHON MPOBEPKH

Ornenka 5 ctaBUTCs 3a PabOTYy, BHITTOJTHEHHYIO TIOJTHOCTBIO 0€3 OIMMOOK M HEIOYETOB.

Onenka 4 craBuTcs 3a paboTy, BHIIIOJHEHHYIO MOJHOCTHIO, HO MIPHU HAIMYHMHU B HEll He Ooee
OJTHOW HErpyOOil OITMOKK M OJTHOTO HeouETa, He OoJiee TPEX HEOUETOB.

Omnenka 3 cTaBUTCS, €caM 00yJarOIUiiCs MPaBUIbHO BBIOJHUI HE MeHee 2/3 Bcell paboThl
WM JIONMYyCTHJI He Oojiee OHOM Trpy0oil OomMOKM M JBYX HEMOYETOB, HE Oosee OAHOW rpyOoi u
OJTHOW He TpyOoi ommOku, He Oonee TPEX HErpyObIX OUIMOOK, OJHON HEerpyOoil ommOku u TpEX
HEIOUYETOB, NTPHA HATTUYHAH YETHIPEX-TIATH HEJIOUETOB.

Omnenka 2 cTaBUTCS, €CIM YHUCIO OMMOOK M HEIOYETOB MPEBBICHIIO HOPMY Ui OLCHKH 3
WJIU TIPABWJIHHO BBITTOJTHEHO MeHee 2/3 Bceil paboThI.

Omnenka 1 craBUTCS, €Clii 00YYarOIUIiCs COBCEM HE BBIMOIHHIII HU OJTHOTO 33JJaHMUS.

Kpurepuu onenku B xo1e aub@epeHIHpOBAHHOIO 3a4€eTa

OTBEeT  OIECHMBACTCA HAa  «OTJIMYHO», €CIH  OOYYAlOUIMICS  MCUCPIIBIBAIOIIIE,
MOCIIEIOBATEIbHO, TPAMOTHO W JIOTHYECKH CTPOWHO U3JIaraeT MaTepual Io0 BOIpocaM, He
3aTPYIHACTCS C OTBETOM IPW BHJIOM3MCHEHUH 3aJaHUs, CBOOOJHO CIPABISICTCS C pPEHICHUEM
MPAKTUYECKHX 337124 U clIocoOeH 000CHOBATh MPHUHSITHIE PEIICHHUS, HE TOMYCKAeT OIMUOOK.

OTBeT OIICHMBAETCS HA «XOPOIIO», €CIU OOYYAIOIIMICS TBEPIO 3HACT IMPOTrPaMMHBII
MaTepuai, FpaMOTHO U IO CYIIECTBY €ro U3Jiaraer, He IOMyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH TIpH
OTBETaxX, yMEET TI'PaMOTHO INPHMEHSATh TEOPETHYECCKHE 3HAHUS Ha NPAKTHKE, a TaKKe BIAJceT
HEOOXOUMBIMU HABBIKAMU PEIICHHUSI MPAKTUISCKUX 3a/1a4.

OTBET OIICHUBACTCS HA «YJAOBJICTBOPUTEIBHO», €CIIM OOYYAIOIIUNCS OCBOMJI TOJIBKO
OCHOBHOHM Marepuall, OJHAKO HE 3HAaeT OTACIbHBIX JETalei, JOMYyCKAeT HETOYHOCTH H
HEKOPPEKTHBIC (POPMYITUPOBKH, HapyIIaeT IOCIEAOBATESILHOCTh B H3JIOKCHHHM MaTepuaia H
WCHIBITHIBACT 3aTPYAHEHUS IIPH BBHITIOJIHEHUU MPAKTUYECKUX 3a/TaHUN.

OTBET OIICHUBACTCS HA «HEYJOBJICTBOPHTEILHO», €CIIM OOYYAIOIIMHCS HE PaCKPBLI
OCHOBHOE COJIEp)KaHUE MaTepuana, JOMYCKAaeT CYIIECTBEHHbIE ONIMOKH, C  OONBIIUMHU
3aTPYJHCHUSAMH BBITOJHICT MIPAKTUICCKHE 3a/IaHHS.
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4. BAHK KOMIIETEHTHOCTHO-OHEHOYHbBIX MATEPHUAJIOB /1151 OHEHKHA
YCBOEHUSA YYEFHOM JUCITATLIAHBI

4.1 Texyuui KOHTPOJIb
4.1.1. IPAKTUYECKAA PABOTA
KommnekT ouenounbix 3aganuii Ne 1 mo Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.2. «DnexkTpudeckue 1eny MOCTOSTHHOTO TOKay (AyIUTOpHAs CaMOCTOATENbHAs padoTa).
HanmenoBanue: PacyeT npoCThIX LENen MOCTOSSHHOTO TOKa.
3amanne: pemuTh 3a1ady. BapuanT yka3pIiBaeTcs npemnoaaBaTesieM (CM. TaOIHIly BADHAHTOB).

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu |1 = 20A . CocraBuTh OaIaHC MOIITHOCTENR

Paccuntath mpOCTYyI0 O3IEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpefesuTh TOKH B BETBSIX
ANEKTPUUYECKON IIeTIH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOIIHOCTB IICTIH,
ecii Us = 18B. CocrtaButs OataHc MOIIHOCTEHR

Paccuntarh mpOCTYyI0 OSIEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpeiesuTh TOKH B BETBSIX
ANEKTPUYECKON IIeTH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOIIHOCTB IICTIH,
ecii Uz = 24B. CocrtaButs OataHc MOIIHOCTEHR

R=40mM R=40m R=100m

R.=150u

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON ITICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM DJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu ls = 6A. CocraBuTh OajIaHC MOIITHOCTENR

R=40mM R=40mM R=100m

Paccuntath mpOCTYIO O3IEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpeiesuTh TOKH B BETBSIX
ANEKTPUYECKON IIeTH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOIIHOCTB IICTIH,
ecii Ug = 12B. CocrtaButs OataHc MOIIHOCTEHN

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OmpeneinTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTHU
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
ecii U, = 30B. CocraButs OataHc MOIIHOCTEHR

Paccuntarh mpoCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON ITICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu lg = 3A. CocraBuTh OaIaHC MOIITHOCTENR

Paccuntath TpoOCTYyIO  DJIEKTPHYECKYHO  IIETTh
MOCTOSIHHOTO TOKa. OnpenenuTh TOKU B BETBSX
ANEKTPUICCKON 1T, HAMPSHKCHHUS] U MOITHOCTH
Ha Ka)KJIOM DJIEMEHTE W OOMIYI0 MOIIHOCTH IIeTIH,
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eciu ls = 2A. CocraBuTh OajIaHC MOIITHOCTENR

R=40m R-40M R=100m

JR.=15 Om

Paccuntarh mpOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu U3 =120B. CocraBuTh OalaHC MOIIHOCTEN

10

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OmpeneinTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTHU
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
eciu |3 = 6A. CocTaBUTh 0alaHC MOIIHOCTEHN

11

PaccuuTtath MPOCTYIO  3JICKTPUYECKYIO IICTIh
MOCTOSTHHOTO TOKa. OmpeneianTh TOKH B BETBAX
BHeKTqueCKOﬁ eIy, HaHpH)KeHI/I}I U MOIIIHOCTH
Ha KaKJIOM 3JIEMEHTE M OOIIYI0 MOITHOCTH IEIH,
ecii Us = 30B. CocrtaButs OataHc MOIIHOCTEHR

12

Paccuntarh mpoOCTYI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON ITICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM AJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu |, = 2A. CocraBuTh OajIaHC MOIITHOCTENR

13

Paccuntath mpOCTYI0 OSIEKTPUYECKYIO  IICTIh
MOCTOSTHHOTO ToKa. ONpefesuTh TOKH B BETBSX
ANEKTPUUYECKON IIeTH, HAMPSKESHHUSI U MOIIHOCTH
Ha Ka)kJIOM 3JICMEHTE W OOIIYI0 MOIITHOCTB IICTIH,
eciu lg = 4A. CocTaBUTh 0aaHC MOIIHOCTEHN

R=40m R=40M R:=100m

14

Paccuntarh mpoOCTYyI0  3JIEKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha Ka)KJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu Uy = 48B. CocraBuTh OajlaHC MOIIHOCTEHR

R=40m R=40m R=100m

15

Paccuntarh mpoOCTYyI0  3JICKTPUYECKYIO  IICTIh
IIOCTOSAHHOI'O TOKAa. Onpe;[eJme TOKHN B BCTBIX
ANMEKTPUUYCCKON TICTIH, HAMPSKCHHUSI U MOIIHOCTH
Ha KaKJIOM JJIEMEHTE U OOIIYI0 MOIIHOCTH IIETIH,
eciu lg = 3A. CocraBuTh OaIaHC MOIITHOCTENR

KommnekT oneHounbix 3aganuil Ne 2 o Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.2. «DnexkTpudecKue 1eny MOCTOSTHHOTO TOKay (AyIUTOpHAs CaMOCTOATENbHAs padoTa).
HaumenoBanue: CoxHbIE 3JI€KTPUUECKUE IIeTTH. MeToIbl perIeHusl.

3amanue: pemuTh 3a1auy. BapuanT yka3piBaeTcs npenoaaBaTesieM (CM. TaOIHIly BAPHAHTOB).
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PaccunTath CoXHYIO 2JIEKTPHUECKYIO IIEMh
IIOCTOSSHHOTO TOKa JIIOOBIM  METOJIOM.
OnpenenuTh TOKKM B BETBAX AJIEKTPUUECKON
nemu, ecnu Er, = 60B, Ros = 1 Om, Ez =
120B, Roz = 0,5 OMm, R; =3 Om, R, = 3,5
OMm, Rz =4 Om, R4, = 4 Om. CocTaButh
OaJylaHC MOIIHOCTEN

Paccuntarh CIOXKHYIO JIEKTPUIECKYIO IICTTh
IIOCTOSIHHOTO  TOKa  JIOOBIM  METOIOM.
OnpenenuTh TOKU B BETBSIX AJIEKTPUICCKOM
ner, ecin Eq = 100B, Ros = 0,6 OMm, E; =
20B, R02 =1 OM, R1 = 3,4 OM, R2 =4 OM,
Rz =4 OMm. CocraButh 0ajaHC MOIHOCTEH

Paccuurath CoXxXHYI0 3JIEKTPUUECKYIO LEMb
IIOCTOSTHHOTO TOKa  JIOOBIM  METOIOM.
Ornpenenutb TOKA B BETBSIX 3JEKTPUUYECKON
merm, ecnu E; = 80B, Rogs = 1 Om, E; =
ISOB, Rpy = 0,4 OM, R, =4 OM, R, = 4,6
Om, R3 =4 Om, R4 = 4 Om. CocTaBuTh
OajlaHC MOIHOCTEH

£

lL~F,E, 1+E,
- 01 -Rcz
F"r Hs H4 Hz
8

PaccunTtarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIFOOBIM ~ METOJIOM.
OnpenenuTh TOKH B BETBAX AJIEKTPUUECKON
nermu, ecnu E; = 60B, Ros = 2 Om, E; =
100B, Roz =4 Om, R1 =4 Om, Ry =4 Om,
Rs =4 OMm, R4 = 4 OMm. CocraButh 0anaHc
MOIITHOCTEH

PaccuuTath coXxXHyI0 3JIEKTPUUECKYIO LEMb
IIOCTOSTHHOTO TOKa  JIOOBIM  METOIOM.
Onpenenuth TOKU B BETBSIX AJIEKTPUICCKOM
nermm, ecan E; = 100B, Rpp = 2 Owm, Ep =
200B, R02 =1 OM, R1 =4 OM, R2 =4 OM,
R3 = 4 Om, R4 = 4 Om, Rs = 2 Om.
CocTraBuTh 0ajaHCc MOIITHOCTEN

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIFOOBIM ~ METOJIOM.
Onpenenuth TOKH B BETBAX AJIEKTPUUECKON
mermu, ecnu E; = 60B, Ros = 1 Om, E; =
140B, Rpz = 1 Om, R1 =4 Om, Ry = 6 Om,
Rs =5 OMm, R4 =3 OMm. CocraBurh OanaHc
MOIITHOCTEH

Paccuurath coXXHYIO 3JIEKTPUUECKYIO LEMb
IIOCTOSTHHOTO  TOKa  JIOOBIM  METOIOM.
Ornpenenutb TOKA B BETBSIX 3JEKTPUUYECKON
nermm, ecan E; = 150B, Rpp = 2 Om, Ep =
60B, R02 =4 OM, R1 =8 OM, R2 =3 OM, R3
=5 OmM, R4 = 4 Om. CocraButh Oananc
MOIIIHOCTEH

nr }id

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIFOOBIM ~ METOJIOM.
OnpenenuTh TOKKM B BETBAX AJIEKTPUUECKON
nermu, ecnu E; = 80B, Ros = 1 Om, E; =
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160B, Rp; =2 Om, R; = 6 Om, Ry = 2 Om,
Rs; =10 OM, R4 = 5 Om. CocraBurs Oananc
MOIITHOCTEH

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIFOOBIM ~ METOJIOM.
Onpenenuth TOKM B BETBAX AJIEKTPUUECKON
nermu, ecnu E; = 60B, Ros = 1 Om, E; =
100B, Rg2 = 0,5 Om, Ry = 8 Om, R, = 3,5
OMm, Rz = 6 Om, R4 = 12 Om. CocTaBuTth
OaJylaHC MOIIHOCTEN

10

PaccunTath CoXxXHYIO 3JIEKTPUUECKYIO LEMb
IIOCTOSTHHOTO  TOKa  JIOOBIM  METOIOM.
Ornpenenutb TOKA B BETBSIX 3JEKTPUUYECKON
nermm, ecnu E; = 40B, Rgr = 2 Om, E; =
160B, R02 =1 OM, R1 =8 OM, R2 =3 OM,
R3 =12 Om, R4 =8 OM. CocTaBuTh OanaHC
MOIIIHOCTEH

I 1 114 v

11

Paccuntarh CIOXKHYIO JIEKTPUIECKYIO IICTIh
IIOCTOSTHHOTO  TOKa  JIOOBIM  METOIOM.
OnpenenuTh TOKU B BETBSIX AJIEKTPUIECKOM
merm, ecnu B, = 90B, Rgpp = 1 Om, Ez =
60B, Rg3 = 0,4 OmM, R; = 8 OmM, R, = 6 Om,
R; = 5,6 Om, R4 = 14 Om. CocTaBUTH
OaJylaHC MOIIHOCTEN

12

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIIOOBIM ~ METOJIOM.
Onpenenuth TOKHM B BETBAX AJIEKTPUUECCKON
menu, eciim E; = 100B, Rg; = 2,5 Om, E; =
160B, Rg2 =1 OMm, R; =7,5 Om, R = 6 Om,
Rs =5 OM. CocraButh OazaHC MOIIHOCTEH

13

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIIOOBIM ~ METOJIOM.
OnpenenuTh TOKK B BETBAX AJEKTPUUECKON
neru, ecan E; = 120B, Rgp =1 Om, Ep =
60B, Rg2 = 0,8 Om, R; =9 Om, Ry =3,2 Om,
Rs =6 OMm, R4 = 3 OMm. CocraBurh 0anaHc
MOIITHOCTEH
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o]

14

Paccuurath CoXxXHYI0 3JIEKTPUUECKYIO LEMb
IIOCTOSTHHOTO  TOKa  JIOOBIM  METOIOM.
Ornpenenutb TOKA B BETBSIX JEKTPUUYECKON
nermm, ecnu E; = 60B, Rg;1 = 0,2 Om, E, =
80B, Rpp = 0,4 OM, R = 9,8 OM, R, = 3,6
Om, R3 = 8 Om, R4 = 6 Om. CocTaBuTth
0ajaHc MOIIIHOCTEH

15

Paccuntarh CI0XKHYIO 3JIEKTPUYECKYIO 1IETIh
MOCTOSSHHOTO  TOKa  JIIOOBIM ~ METOJIOM.
OnpenenuTh TOKKM B BETBAX AJIEKTPUUECKON
neru, ecan E; = 110B, Rgp =2 Om, Ep =
120B, Roz =4 Om, R; = 8 Om, Ry, = 6 Om,
R3 = 10 Om, R4 = 4 Om, Rs = 8§ Owm.
CocraBuTth OamaHC MOIITHOCTEH




Kommnext ouenounsix 3amanuii Ne 3 mo Paszpeny 1. «OCHOBHBIE 3aKOHBI AJEKTPOTEXHUKWY, Tema
1.3. «DnexTpuyuecKre ey NepeMeHHOro ToOKa» (AyIuTOpHAs CaMOCTOSITeNbHAs paboTa).

HanmenoBanue: HOCJ’IGI{OB&TCJ’IBHOC COCAUMHCHNEC AaKTUBHOI'0O, HHAYKTHBHOTO H C€MKOCTHOI'O
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COIIPOTUBJICHUS. Pacuer HepaBBeTBHeHHOﬁ ey nNepeMCcHHOr0 TOKaA.

3amaHue: pemuTh 3aaady. BapwaHT yka3biBaeTcs ImpernojaBaTesnieM (CM. TaOluIly BapuaHToB). B
Ka)XJI0M 3aJ1aye ONPEAEIUTh TOJHOE CONPOTUBIIEHUE Z, HanpskeHue U, TpUI0KEHHOE K LIENH, TOK
I, yron cnBura a3 ¢ (1o BenMYMHE U 3HAKY); aKTUBHYIO P, peakTnBHYI0 Q M MONTHYIO S MOITHOCTH
nenu. HagepTuTh B MaciTabe BEKTOPHYIO quarpammy Iienu. HampspkeHue, mpuiaoKeHHOe K eI,

CUUTaTh HCU3MCHHBIM.

Paccuntarh Hepa3BETBIECHHYIO 3JEKTPUUYECKYIO
LIeTb epeMeHHOro Toka: Ry =4 Owm,

=

1 X|_1 =6 OM, Xc1 =3 OM, Q|_1 =150 BAp u
XL]
e g m—
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO R | X
1enb nepeMeHHoro toka: R; = 4 Owm, Ry = 2
2 OM, X 1=120M, Xc1=40wM, P=24Br. u R,
XH
— YY)
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
nernp nepeMenHoro toka: Ry = 10 Om, Ry = 6
3 OMm, Xc1 =12 OmMm, | =5A.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1enb MepeMeHHoro Toka: Ry = 6 Om, Ry = 2
4 OM, X|_1 =6 OM, PRl =150Br.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1enp nepeMeHHoro Toka: R; = 4 Om, Ry, = 4
5 OM, Xi1= 3 OM, Xi2= 3 OM, S = 360BA.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1enp nepeMeHHoro toka: R; =3 Owm, X¢) = 2
6 OM, Xe=2 OM, | =4A.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1IeTb IepeMeHHoro Toka: Ry = 8 Om, X1 = 12
7 OM, Xc1 = 4 OM, X = 2 OM, P =200 Br.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
nernb nepeMenHoro toka: Ry = 10 Om, Ry = 6
8 OM, Xc1=80M, Xc=40M, |=2A
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1enb nepeMeHHoro Toka: Ry = 6 Om, X3 = 8
9 OM, X12=40M, Xc;=40mM, P=54Br.
Paccuntarh Hepa3BETBICHHYIO SJICKTPUUECKYIO
1enb mepeMeHHoro Toka: R; =2 Owm, Ry = 2
10 OM, X|_1 =5 OM, XC] =6 OM, Xcz =2 OM, Q

= 192 BAp.
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R
Paccuntarh HEpa3BETBICHHYIO JJICKTPHUYCCKYIO — I:I1 |
1ens nepeMeHHoro Toka: Ry = 6 Om, X3 =10

11 OM, Xc1=2 OM, | =5A v

PaccuntaTe HEpa3BETBICHHYIO AJIEKTPHUYECCKYIO — |
uemnb nepemeHHoro toka: Ry =4 Om, Ry = 4

12 OM, Xi1=4 OM, Xc1 =10 OM, | = 4A. u R,

PaccunTtaTe HEpa3BETBIICHHYIO AJIEKTPUYECKYIO =T

Lenb NepeMeHHoro Toka: Ry =4 Om, Ry, =2, R X
13 OM, XCI =8 OM, URl = 20B. R,
—
% 1
Paccuntarh HEpa3BETBICHHYIO JJICKTPHUYCCKYIO L

uemnb nepemeHHoro toka: Ry = 8 Om, Ry =4 |,
14 OmMm, X, 1=160wM, S=320BA.

Paccuntarh HEpa3BETBICHHYIO JJICKTPHUYCCKYIO
1enb nepeMeHHoro Toka: Ry = 6 Om, R; = 10
15 OM, X|_1 =c 8 OM, X|_2 =4 OM, P =400 Br.

KommnekT ouenounbix 3ananuii Ne 4 o Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.3. «DnexkTpudeckue 1eny MepeMeHHOTo ToKa» (AyauTOpHas CaMOCTOSITENIbHAs padoTa).
HaumenoBanue: IlapamienbHoe COEIMHEHHWE AKTUBHOIO, HWHAYKTUBHOIO UM €MKOCTHOIO
conpotusiieHus. [locTpoeHne BEKTOPHBIX AUarpamm.

3aganue: pemuTh 3a1auy. BapuaHT yka3bIBaeTcs MpernoaaBareieM (CM. TaOJIMIly BApUAHTOB).
B xaxmom Bapuante ompenenuTh Toku l; u I, B o0enx BeTBsX; TOK | B HEpa3BETBICHHOW YacTH
uenu; Hanpsbkenue U, mnpunokeHHoe K 1enu. [locTpouTh BEKTOPHYIO JMarpamMmy ILemu.
Hanpspkenue, npuioXeHHOe K EMH, CYUTaTh HEU3MEHHBIM.

1

———
Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO R, R,

1 1enp nepeMeHHoro Toka: R; = 5 Om, Ry = 3 U J
OM, X12=40M, Q=064BAp X

o —

———
R
Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO ] R, ? ?
2 1enp nepemMeHHoro toka: Ry =2 Om, Ry = 3 X,

OM, X =4 OM, I, =5A
S —

PaccuuTaTh pa3BETBIEHHYIO DJIEKTPUYECKYIO y [] R
3 [enb nepeMeHHoro toka: Ri= 4 Om, Xc; =5 T X
Om, Il =5A

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
4 1ernp nepemMeHHoro toka: Ry = 6 Om, Ry = 3
OM, Xi1= 8 OM, X2 = 4 OM, Pz =300 Br.
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Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
5 IeTb IepeMeHHOoro Toka: Ry =16 Om, X1 =12
OMm, X =100M, P=256Br

Paccuntarh pa3BEeTBICHHYIO JJICKTPHUYCCKYIO
6 1ens nepeMeHHoro toka: Ry = 12 Om, Ry, =8
OM, X|_2 =10 OM, XCI =16 OM, Q|_2 = 250
BAp.

PaccunTaTh pa3BETBICHHYIO AJIEKTPUUYECKYIO
7 LeMnb nepeMeHHoro Toka: R; =5 Om Ry =4 Owm,
X|_2 =6 OM, |2 = 6A

PaccuntaTh pa3BETBIEHHYIO JJIEKTPUUECKYIO X,
8 1eNb TIepeMeHHOro Toka: Ry = 150M, Ry =12 | [u []R .
OMm, X2=200M, X =40M, P;=240BrT ’
T
R, [R,

PaccuMTtarh Ppa3sBETBIEHHYIO DIIEKTPUUECKYIO
9 Henb nepeMeHHoro Toka: Ry =3 Om, R, =6 | | U
OM, XC] =4 OM, XC2 =8 OM, |2 =4A

PaccuntaTte pa3BETBICHHYIO AJIEKTPHUYECKYIO
10 1ens nepeMeHHoro toka: Ry =4 Om, R, = 8
OM, X|_2 =12 OM, XCI =3 OM, Xc2 =6 OM,
P, =288 Br

XLZ

u
Xc1
XCZ

Kommnext ouenounsix 3amanuii Ne 5 mo Paszpeny 1. «OCHOBHBIE 3aKOHBI AJEKTPOTEXHUKNY, Tema
1.3. «DnexTpuyeckue eny NepeMeHHoro Tokay (AyJUTOpHAs caMoCTOsITeIbHAs padoTa).
HaunmenoBanue: Pacuér nemnedl mNEepeMEHHOT0 TOKa CMEIIAHHOTO COEAUHEHHUS 10 METOdY
IIPOBOIUMOCTEHN.

3amaHue. pemuTh 3a7a4y. BapuaHT yka3piBaeTcs mpemnogaBaresieM (CM. TaOJIMIy BApUAHTOB).
B kaxxmom 3amanuu onpeaenuts Toku |y u I, B 00enx BeTBsX; TOK | B HEpa3BETBICHHON YacTH ICTIH;
HanpsbkeHue U, mpuiioxkKeHHOE K IeTH; akTUBHYIO P, moyHyto S MomnHoCTH 1181 Beel nenu. 3agaqy
peUImuTh METOI0M MpoBoAUMOCTEN. HanpsikeHue, NpuiioKeHHOE K e, CYUTATh HEU3MEHHBIM.

=

PaccunTarh pa3BETBICHHYIO DSJCKTPUYECKYIO R,
1 IleMb MEPEMEHHOro Toka: Ry = 5 Om, R, = 3| | Y D
Om, X2 =4 Owm, Q =64 BAp X
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e —
R
Paccuutarh pa3BETBICHHYIO 3JIEKTPUUECKYIO u [ R, ? ’
2 T

1enp nepemMeHHoro toka: Ry =2 Om, Ry = 3 X,
OMm, X =4 Om, | = 5A
o—f——
PaccunTaTh pa3BETBIEHHYIO DJIEKTPUYECKYIO R
3 [enb nepeMeHHoro toka: Ri= 4 Om, Xc; =5 U [:I T X
OMm, Il =5A

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
4 1ernp nepemMeHHoro toka: Ry = 6 Om, Ry = 3
OM, Xi1= 8 OM, X2 = 4 OM, Pz =300 Br.

Paccuntarh pa3BEeTBICHHYIO 3JICKTPHUYCCKYIO
5 1enb nepeMeHHoro Toka: Ry =16 Om, X3 =12
OMm, X =100M, P=256Br

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
6 1ernp nepeMeHHoro Toka: R; = 12 Om, Ry =8
OM, X =10 OM, Xc1 = 16 OM, Q|_2 = 250
BAp.

EP

Paccuntarh pa3BETBICHHYIO 3JIEKTPUUECKYIO

R?
. _ _ U [I R‘ xLz

7 IeTb MepeMeHHOro Toka: R; =5 Om Ry =4 Owm,
X|_2 =6 OM, |2 = 6A R,

o
E==
PaccuuTaTh pa3sBETBIEHHYIO AIEKTPUUECKYIO X.,
8 1eIb TIepeMeHHoro Toka: Ry = 15 0M, Ry =12 | [u []R <
OM, X|_2 =20 OM, Xcz =4 OM, P1 =240 Br ’
X
et ]

PaccunMTarh Ppa3sBETBIEHHYIO DIIEKTPUUECKYIO R, R.
9 Henb nepeMeHHoro Toka: Ry =3 Om, R, =6 | | U
OM, Xc1 = 4 OM, X = 8 OM, |2 =4A

Xc1 Xc2

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
10 1ernb nepeMeHHoro toka: Ry =4 Om, Ry =8
OM, XLZ =12 OM, Xc1 =3 OM, Xc2 =6 OM,
P, =288 Bt

U

KommnekT oneHounbix 3aganuii Ne 6 no Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.3. «DnexkTpudeckue 1eny MepeMeHHOTo ToKa» (AyauTOpHAs CaMOCTOSITENIbHAs padoTa).
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HaumenoBanue: Pacyér wnemneil CMENMIAaHHOTO COEAWMHEHHS IIEPEMEHHOTO TOKAa C IOMOIIBIO
BEKTOPHBIX IUAarpaMM.
3amanue: pemmTh 3a1auy. BapuanT ykaspiBaeTcst mpernogaBareneM (cM. TabIuIly BAPHAHTOB).

B xaxxnom 3amanuu onpenenuTh Toku |; 1 I B 00enx BeTBsX; TOK | B HEpa3BETBICHHON YacTH
uenu; Hanpspkenue U, mpuiiokeHHOe K Ienu. 3a/ady peliuTb METOJOM BEKTOPHBIX JUATPAMM.
Hanpsixenue, nprIokKEHHOE K 1€, CYNTATh HEU3MEHHBIM.

———
Paccuntarh pa3BEeTBICHHYIO JJICKTPHUYCCKYIO R, R,
1 1ens mepeMeHHoro Toka: Ry = 5 Om, R, = 3 U D
OM, Xi2=4 OM, Q =64 BAp X
i —
——
R.
Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO U D R,
2 1ernp nepemeHHoro toka: Ry =2 Om, Ry = 3 X,
OM, X =4 OmM, I, =5A
o——1—
Paccuntarh pa3BEeTBICHHYIO 3JICKTPHUYCCKYIO R
3 [enb nepeMeHHoro Toka: Ri= 4 Om, Xc; =5 U |:| T X
OMm, Il =5A

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
4 1ernp nepemMeHHoro toka: Ry = 6 Om, Ry = 3
OM, Xi1= 8 OM, X2 = 4 OM, Pz =300 Br.

Paccuntarh pa3BEeTBICHHYIO 3JICKTPHUYCCKYIO
5 1enb nepeMeHHoro Toka: Ry =16 Om, X3 =12
OMm, X =100M, P=256Br

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUYECKYIO
6 1ernp nepeMeHHoro Toka: R; = 12 Om, R, =8
OM, X2 = 10 OM, Xcy = 16 OM, Q|_2 = 250

BAp.
o~
R?
Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO o Ur
XLZ
7 1IeTb MepeMeHHoro Toka: R; =5 Om Ry =4 Owm,
X12=60M, |, =6A R,
o
E—
Paccuntarh pa3BeTBICHHYIO 3JICKTPHUYCCKYIO X,

8 1leIb TIepeMeHHoro Toka: Ry =15 0m, Ry =12 | |u [
OM, X12=20 OM, X =4 OM, P, =240 Bt
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PaccunMTarh Ppa3sBETBIEHHYIO DIIEKTPUUECKYIO
9 Henb nepeMeHHoro Toka: Ry =3 Om, R, =6 | | U
OM, Xc1 = 4 OM, X = 8 OM, |2 =4A

Paccuntarh pa3BEeTBICHHYIO JJICKTPUUECKYIO
10 1enb nepeMeHHoro toka: Ry =4 Om, Ry =8
OM, XLZ =12 OM, Xc1 =3 OM, Xc2 =6 OM,
P, =288 Bt

KommnekT onenounbix 3aganuii Ne 7 o Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.3. «DnexkTpudeckue 1eny MepeMeHHOT0 ToKa» (AyaUTOpHAs CaMOCTOSITEIbHAs padoTa).
HaumenoBanue: Pacuér nemneit Tpéxdaznoro nepemeHHoro Toka. Cxema 3Be3fa.

3amanue: pemuTh 3a1auy. BapuaHT yka3pIBaeTcs penoaaBaTesieM (CM. TaOJIMIy BAPHAHTOB).

—
t—
—

B TpexdazHyio 4YeTHIpEXNpPOBOIHYIO CETh C
nuHeWHbIM  HampsbkeHueM Uy = 220B
1 BKJIIOYMJIM 3BE37I0M pasHbIE 110 XapaKTepy
conpoTtuiieHus. OnpenenuTh JUHEHHBIE TOKU
W HAYEPTUTHh BEKTOPHYIO AMAarpamMMmy IIETIH.
OrnpenenuTtb TOK B HYJIEBOM MPOBOJIE.

—_—
—

ZOW X
X,=6 OM R,=8 Om
X;=11 Om
]
||
R.=20 Om

B TpexdasHyro YeTBIPEXNMPOBOIHYIO CETh C
nuHerHbIM  HampsbkenueM Uy = 380B
2 BKJIFOUMJIM 3BE3JIOM pa3HbIC [0 XapakTepy
conpotuBneHus. OnpenenuTh TUHEHHBIE TOKU
M HAYEPTUTh BEKTOPHYIO JHarpamMmy ICIIH.
OnpenenuTs TOK B HYJICBOM MPOBOJIE.

ZOW X

X,=12,7 Om
Il
|
R,=25,4 Om
1
R.=10 Om

B TpexdazHyio 4YeTHIpEXNpPOBOIHYIO CE€Th C
nuHeWHbIM  HampstbkeHueM Uy = 220B
3 BKJIIOUMJIM 3BE37I0M paszHbIe 110 XapaKTepy
conpoTtuiieHusd. OnpenenuTh JUHEHHBIE TOKU
W HAYEPTUTh BEKTOPHYIO JWarpamMMmy IICIH.
OrnpenenuTts TOK B HYJIEBOM IPOBOJIE.

oodl oo

ZOw |

X,=

R,=38 Om
1
| I
6O0m R,=8 Om
t+——{H
X.=19 Om
]
1

B TpexdaszHyro YeTBIpEXNMPOBOIHYIO CETh C
nuHeWHbIM — HampsbkeHuem Uy = 380B
4 BKJIIOYWJIM 3BE3J0W pa3Hble [0 XapakTepy
conpotuBieHus. ONpeaenuTs JUHEHHbIE TOKU
U HAYEepTUTh BEKTOPHYIO AMAarpaMmy LEMH.
Onpenenuts TOK B HYJIEBOM IPOBO/IE.

Bill

ZOwW >
X 80u R.-6 O
|
R,=4 OM  ¥.=3 Owm
— oo
X.=10 Om
Il
1

B TpexdaszHyro YeTBIpEXNMPOBOIHYIO CETh C
nuHeWHbIM  HampsbkeHuem Uy = 220B
5) BKJIIOYWJIM 3BE3J0W pa3Hble [0 XapakTepy
conpotuBiieHus. OnpeaenuTs JUHEHHbIE TOKU
U HAYEepTUTh BEKTOPHYIO AMAarpamMmy LEMH.
OnpenenuTts TOK B HYJI€BOM IPOBOJIE.

il

ZOW >

R,=10 Om
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KommnekT oneHounbix 3ananuil Ne 8 no Pazgeny 1. «OcHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKN», Tema
1.3. «DnekTpuyeckue menu IepeMeHHOro Tokay (AyIUTOpHAsT CaMOCTOATENbHAs padoTa).
HaumenoBanue: Pacuér neneit Tpéxdaznoro nepemMmeHHoro Toka. Cxema TpeyroiabHHUK.

3amanue: pemuTh 3a1auy. BapuanT yka3piBaeTcs npemnoaaBaTesieM (CM. TaOIHIly BAPHAHTOB).

=

B T1pexdaszHyio cerb ¢ JMHEHHBIM Ha- 8
NPsSKEHUEM Uy = 380B BKJIFOYMIHA ¢
1 TPEYrOJIbHUKOM  pa3Hble [0  XapakTepy S “

conpotuBieHus. ONpeaenuTs JUHEHHbIE TOKU ‘
Y HaYEPTUTHh BEKTOPHYIO AMarpaMmy ILemu. 4

B Tpexdasznyro CeTh C JMHEHHBIM Ha- Bo—=
Cc

npsbkenneM Uy = 220B  Bxmouwian

2 TPEYrOJbHUKOM  pa3Hble [0  XapakTepy

conpotuBiieHus. ONpenenuTh JUHEHHbIE TOKU

Y HAYEePTUTh BEKTOPHYIO THAarpaMMy LIETIH.

X,.=16 OM__ R.=120Om

Ao——

B T1pexdaszHyio cerb ¢ JMHEHHBIM Ha- B
Co—==
NPSKEHUEM Uy = 380B BKJIFOYMIHA
o)
3 TPEYrOJIbHUKOM  pa3Hble [0  XapakTepy & \Z v
conpotuBiieHus. ONpeaenuTh JUHEHHbIE TOKU Y/ A
%
Y HaYEPTUTHh BEKTOPHYIO AMarpaMmy ILemu. &

B Ttpexdasznyro cerb ¢ JHMHEHHBIM Ha- Bo—=
npsbkeaneM Uy = 220B  Brmrouwian ‘
4 TPEYrOJbHUKOM  pa3Hble [0  XapakTepy
conpotuBiieHus. ONpenenuTh JUHEHHbIE TOKU g
Y HAYEePTUTh BEKTOPHYIO TAarpaMMy LIETIH. o

o

Ao

B Ttpexdasznyro cerb ¢ JHMHEHHBIM Ha- i 1
npsbkeaneM Uy = 380B  Bxmoumin

&
5 TPEYrOJIbHUKOM  pa3Hble 110  XapakTepy 5 3
conpotuBiieHus. ONpenenuTs JUHEHHbIE TOKU N £

Xei=5 Om

Y HAYE€PTUTh BEKTOPHYIO THAarpaMMy LIETIH. "

Kommext onenounsix 3amanuii Ne 9 mo Paszpeny 1. «OCHOBHBIE 3aKOHBI AJEKTPOTEXHUKWY, Tema
1.4. «DnexTpudeckue u3MepeHus U mpuoops» (AyAUTOpHAsT CaMOCTOATENbHAs paboTa).
HanmenoBanue: OnpenesieHrue NOrpeHOCTH U3MEPEHUS.

3ajanue: pemuTh 3a1a4y. BapuaHT yka3pIlBaeTcs MpenoaaBaTesieM.

1. HauGompiire aOCOMOTHBIE MOTPEIIHOCTH U3MEPEHUS ABYX MUJIJTMAMIIEPMETPOB OJIMHAKOBLI, HO
BEPXHUU TpeAesl U3MEpeHUs BTOporo mpubopa Oomnbiie. B KakoM OTHOIICHHH HaXOISTCS
KJIACChI TOYHOCTH MPUOOpPOB?

2. Tlpu moBepke >IEKTPOU3MEPUTEIBHBIX MPUOOPOB YCTAHOBIEHO, YTO OCHOBHBIC NMPUBEICHHBIC
norpermHocTy ux ObLIM paBHbl 0,45; 1,2 u 1,8%. Kakoil kimacc TOUHOCTH MMEET KaXAbld U3
npubopoB? Uemy MOXKeET ObITh paBHA UX HauOOJIbIIAs aOCOTIOTHAS TIOTPEIIHOCTD MPH Mpeesie
n3mepenus 100 B?

3. Tok, M3MepeHHBI aMIepMEeTpOM Kiacca TOYHOCTH 2 M AMANa30HOM Hu3MepeHus 15 A,
coctapisn 11,5 A. Onpegenuts auana3oH BO3MOXKHOTO JEWCTBUTEIBHOTO 3HAYCHUS
U3MEPSIEMOT0 TOKa.



10.

31

Uemy paBHa HaUOOIbIIIast BO3MOXHAsS a0CONIOTHAS MMOTPEITHOCTH aMIIepMETpa Kilacca TOYHOCTH
1,0, ecnu BepxHMi1 ipeaen ero usmepenus pasex 10 A?

Knaccbl TouHOCTH ABYX BOJIBTMETPOB OJMHAKOBBI U PaBHBI 1, a BEpXHHE MPEEibl U3MEPEHUS
pasznuuHsbl: y niepsoro — 50 B, a y Broporo — 10 B. B kakom cooTHOIIeHNU Oy yT HAXOAUTHCS
HanOoIbIIMEe a0CONIOTHBIE MTOTPEITHOCTH U3MEPEHHS BOJTBTMETPOB B MPOIIECCE IKCILTyaTaI[IH?
UctunHoe 3HaueHue Toka B uenu 5,23 A, U3MEpEHHbIE 3HAYEHUS TOKA, IMOJYYEHHBIE C
MOMOILIbIO JIBYX aMmmepMmeTpoB, coctaBuiu 5,3 u 5,2 A. Uemy paBHBI OTHOCHUTEIbHBIE U
a0COTIOTHBIE IOTPEITHOCTH U3MEPEHHUS?

KakoBa ocHOBHas mpHBeIEHHAsI TIOTPEITHOCTh IPUOOpa ¢ BEPXHUM TPEIEIOM H3MEPEHUS 5 A,
€CJTM HauOOoJIbITIasl OTPENTHOCTD NMPHU u3MepeHun coctasuia 0,12 A?

[TocTraBrneHHas mpu PEMOHTE MArHUTOZIEKTPHUUECKOTO MPUOOpa HOBAsl MPOTHUBOACHCTBYIOIIASL
NpyXHHa OKa3ajlach C OOJIbIIMM, YeM Mpexae, NPOTUBOACUCTBYIOIMIMM MoMeHTOM. Kak
OTPA3UTCS ITO U3MEHEHHUE Ha MOKa3aHusIX mpubdopa?

OO0Opa31oBblii U J1TA0OPaTOPHBIA aMIEPMETPhl COCAMHEHBI ToOcheaoBaTebHO. [lokazanus
oOpasitoBoro ammnepmerpa SA, maboparopHoro — 5,07A. HaiiTi aOCOMOTHYIO M OTHOCHTEIHHYIO
MOTPEIIHOCTH HW3MEpPEHUsl JIabopaTOpHBIM MHPUOOPOM, €CHH MOTPEIIHOCThI0 U3MEPEHHS
00pa31ioBoro npudopa MOKHO TIpeHEeOpeUb.

Bonbermerp uMmeer knacc touHoctd 2,5 w mpeaen usMmepenus 300B. Haittu momyctumoe
3HAYEHHE OTHOCUTEIBHOM MOTPEIIHOCTH U3MEPEHUSI, €CIU 3HAUYCHUS U3MEPEHHOTO HaNPsKEHUS
oKazaymch B cirydae a) 30B, 6) 250B.

Kommnekt onenounbix 3amanuii Ne 10 o Pazneny 1. «OCHOBHBIE 3aKOHBI JIEKTPOTEXHUKNY, Tema
1.4. «DnexTpuyeckre u3MepeHus u npuoopel» (AyIUTOpHAs caMocCTosITeIbHast padoTa).
HanmenoBanwue: Pacyér mryHTOB ¥ 100AaBOYHOTO COMTPOTHUBIICHHUS.

3ajanue: pemuTh 3a1a4y. BapranT yka3zbIiBaeTcs MpenoaaBaTesieM.

1.

Heobxomumo u3Meputh TOK motpedutens B npenaenax 20 — 25 A. MmeeTrcss MuKkpoammepmeTp ¢
npenenoM usmepenus 200MkA, BHyTpeHHuUM conpotuieHneM 300 OM M MakCUMalbHBIM
yucnoM pgeneHuid 100. OnpeaenuTh CONPOTHBJIEHUE IIYHTA Uil pacUIMpEHHUs] Mpejaesia
u3Mepenus 10 30 A u onpeaenuTs OTHOCUTENIBHYIO MOTPEIIHOCTh U3MEPEHHS HA OTMETKE &85
JIeJICHUH, €CIIA KJIacC TOYHOCTH Tipubopa 1,0.

[Ipenen usmepenus l,, ammepmerpa ¢ BHYTPEHHHUM CONpPOTHBIEHHEM R,  JOmKeH OBITH
pacmmpen 10 3Hadenus 8 Iy, Halitn 3Hauenue Ryy.

[Ipenen m3mepeHuss Mukpoammepmerpa Ha 150 MKA nomkeH ObITh pacmmpern go 15 A.
Onpenenuts CONPOTUBJIEHUE LITYHTA, €CIIM BHYTPEHHEE ero conpoTuniieHne Ry =400 A.

. Amnepmerp ¢ BHyTpeHHHM comnpoTuBieHueM Ra = 0,015 Om u npexnenom usmepenus 20 A

uMeeT myHT comnpotusBieHueMm 0,005 Om. OnpenenuTs mpenen U3MEpPEeHHs amIlepMeTpa ¢
IIYHTOM, @ TaK»e TOK B LIEIH, €CIIM €ro NoKa3aHue paBHo 12 A.

. MWITUBOJIBTMETP € MpeaeaoM u3MepeHus 75 MB u BHyTpeHHUM comnpoTuBieHueM Rg = 25 OMm

umeer 150 nenenmii mxanel. OnpeaeauTh CONMPOTUBICHUE IIYHTA, YTOOBI MPUOOPOM MOXKHO
OBLTO U3MEPSATH MpeAeiibHOe 3HaueHne Toka 30 A. OnpenenuTs HeHy AelIeHus mprudoopa B 000ux
CIIy4asix.

. MukpoamnepmeTtp ¢ npeaenom usmeperus: 1000 MxA u BHyTpeHHUM compotuBieaneM Ry =300

OM HeoO0XoIMMO HCIIONB30BaTh B KadecTBEe BosibTMeTpa Ha mpeaen 30 B. Ompenenuth
00aBOYHOE COTTPOTHBIICHUE.

MuninuBoJIbTMETp C IPEACIIOM U3MEpPEHHUS 750 MB HeoOxomumo mepenenarb B
MHOTOIIPEACIBHBIA BOJBTMETP C Tipenenamu 7,5; 15; 75; 150B. Jlo6aBouHOE CONPOTHURICHHUE HA
npenene 7,5 B cocraBnser 1350 Om. Onpenenuts 100aBOYHOE COMPOTHBIICHHUE HA KAXKIOM U3
MPEJIEIOB, COMPOTUBIIEHUE U TOK MOJHOTO OTKJIOHEHUs mpubopa.

Y BOJBTMETpaA AIEKTPOAMHAMMUUYECKON cucTeMbl ¢ mnpexaenoMm usMepenus U = 300 B u
BHYTpeHHUM comnpoTuBieHueM R, = 30 kOm HeoOxommmo pacmmputh npeaen o 1500 B.
Onpenenuth 100aBOYHOE COMPOTHBIEHHUE BOJBTMETPA M MAaKCHUMAJbHYIO MHOTPEOIsIEMYIO
MOIIIHOCTh Ha OCHOBHOM M PaCUIMPEHHOM Ipeenax.
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IIpenen wusmepeHus BOJIbTMETPA 3JIEKTPOMAarHUTHOM CHUCTEMBI cocrasisger 7,5 B mnpu

BHyTpeHHeM conpoTtuBiieHnn R; = 200 Om. OnpenenuTs 100aBOYHOE COMPOTUBIICHHE, KOTOPOE
HE00X0IMMO BKIIIOUHTD JJISl pacIIupeHus npeaesna uaMmepenus 1o 600 B.
AMnepMeTpoM ¢ BHYTpeHHUM conpoTuBieHueM Ra = 1 Om cienyer usmeputs 1ok B 10, 100 u
1000 pa3 Oomblie €ro HOMHHAIBLHOTO 3HadeHWs. HalTH COOTHOIICHHE MEXKIY
COMPOTUBIICHUSMU aMIIepMETpa W IIYHTOB, MOJOOpPAaHHBIX JUIsl BBIMOJHEHUS YKa3aHHBIX
U3MEPECHUM.

AmnepMmerp, umeromuii BHyTpeHHee comnportuBieHue 0,2 Om u npenen usMmepenus 10 A,
HEOO0X0IMMO HCIIONB30BaTh Ui u3MepeHus Toka a0 500 A. Omnpenenuts CONPOTUBICHUE
HIyHTa npudopa U najgeHne HarpsHKeHHsl Ha aMIepMeTpe U IIyHTE.

Homunanesselil Tox amnepmerpa I, = 1 A, conporusnenue myHra Ry, = 0,5 Om Onpenenuts
COTMPOTUBIIEHUE aMIIEPMETPa, €CJIM HOMUHAIBHOE 3HAYEHUE TOKA B HEM ObLIO MPH OOIIEeM TOKe
uenu S A.

HomunanesHbeiii TOk amnepmerpa 1 A, ero BuyrpeHHee conpotusienue 0,08 Om. Kakoii Tok
IPOXOJUT B BJIEKTPUUECKON ILIENM, €CIM aMIepMerp ¢ myHToMm comporuiaeHuem 0,03 Om
rmokaseiBaeT Tok 0,9 A?

Heo6xoanmo u3meputsb Hampspkenue B npeaenax 30—40 B. Kakoil 13 BOIbTMETPOB MO3BOJISET
MIPOM3BECTH M3MEPEHHUE C OOJbIeH TOYHOCThIO: 1 ) ¢ BepxHuM mpeneiaom 50 B u kmaccom
TOYHOCTH 2,5; 2) ¢ BepxHuM mnpezenoM 100 B u kitaccom Tounoctu 1,5; 3) ¢ BepxHUM IIpeesioMm
300 B u ximaccom Tounoctu 0,5; 4) ¢ Bepxaum npenenom 150 B u kmaccom Tounoct 1.
BonbTMeTpoM ¢ BHYTpeHHUM conpoTuBieHHeM Ry TpeOyercst uameputs Hanpsbkenue B 10, 100
u 1000 pa3 Gomplie ero HOMUHAJIBHOTO 3Ha4YeHHS. HallTh COOTHOIIEHHE MEXAy BHYTPCHHHM
COIIPOTHBIICHUEM BOJBTMETPA U COMPOTHUBICHUAMHU TOOABOYHBIX PE3UCTOPOB, MOJO0OPAHHBIX
JUTSl BBITIOJTHEHHUSI YKa3aHHBIX YCIIOBHM.

HomunaneHoe HanpspkeHue BoapTMeTpa 10 B, BHyTpeHHee ero conpotusienue 5 kOMm. Kakoe
JOIYCTUMOE HaIpPsHKEHHE MOXET ObITh B U3MEpsieMOM LIETH, €CIH K BOJBTMETPY MOJKIIOUEH
N00aBOYHEIN pPe3UCTOp, COMPOTUBIIEHUE KOTOPOro 150 kOm?

BonbrmeTp paccuuTaH s u3MepeHus HanpsbkeHus Ao 15 B. Omnpenenuts cONpOTUBIICHHE
N00aBOYHOTO PE3UCTOpPaA, KOTOPBIH HEOOXOAUMO MOJKIIOUUTH K BOJILTMETPY ¢ Ry = 50 kOwm,
9TOOBI C €ro MOMOIIbI0 u3MepATh HanpsukeHue 220 B. KakoBsl mpy 3TOM moTepy MOIITHOCTH B
00MOTKE BOJILTMETpPA U JO0ABOYHOM pe3ucTope?

HomunansHoe nHanpsixkenue BoibTMeTpa 30 B, ero BHyTpenHee compotuBieHue 10 xOw.
KakoBo HampsbkeHne B uU3MEpseMOMl LeNM, €ClIM IOKa3aHUe

BoibT™METpa 10 B COOTBETCTBYyeT CONMPOTHUBIICHHIO JJT00ABOYHOTO N
pesuctopa 50 kOm? N\,

Hns  wm3mepenuss DOJIC reHepaTopa K €ro 3akuMaMm IMPUCOCIUHEH

BonbTMETp (puc, 3.1), comporuieHue Kotoporo Ry = 10000 Owm. O
ConportuBnenue sxopsi reneparopa R, = 0,2 Om. Onpenenuts, Ha =

CKOJIBKO MPOLCHTOB ACJIacM OH_II/I6Ky, cyuTad MMOoKa3aHUuC BOJIBTMETPA, A

pasubiM DJIC reneparopa. Puc. 3.1

Amniepmerp, conpotusiieHue kotoporo Ry = 0,3 Om, umeer mkany B
150 nenenmuit u moctostHHas npudopa C, =0,001 A/men. OnpenenuTh CONMPOTHBICHUE ITyHTA
Ruiy, mpu momorm KOToporo MoxHoO ObLT0 U3MepsTh TOK 710 300 A.

Amnepmerp, conpotuBieHue kotoporo Rx = 0,3 Owm, umeer mkany B 150 genenuid u
nocrostHHas npudopa Cx =0,001 A/nen. Onpenenuts; Kakoe COnpoTuBieHne R; HeoOxoaumo
MOCJIE0BATEIbHO BKIIIOUUThH C aMIIEPMETPOM, YTOOBI 3TUM MPHUOOPOM MOKHO ObUIO U3MEPSThH
HanpspkeHue 10 150B.

Kaxkoit Tok MOXHO u3MepsATh ammnepMmeTpoM (compotusiieHne R = 0,3 Om, mkana umeer 150
nenenuid U mocrosiHHas npudopa C, =0,001 A/men), ecnu uMmeeTcss HIYHT C CONMPOTUBICHUEM

iOM.

99
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23. Heobxomumo mogo0paTh K aMIlepMETpy C CONpPOTHBIEHHEM R, HIYHTBI, pacHIMpSIONINE
npeaensl u3meperus B 10 u 100 pa3. KakoBbl OyayT COOTHOIICHHUS MEXIY CONMPOTHUBICHHEM
ammnepMerpa U nryHra’?

24. Boubt™meTp ¢ 1ieHo# nenenus 1B/men, mkama kotoporo comepxkut 150 nmeneHuid, uMmeeT
conporuBienue Rg = 10 000 Om. Kakoe nobGaBouyHOE compoTuBieHue R; HeoOxoanmo

BKJIIOYHUTB IIOCIIEOBATENBHO C BOJBTMETPOM, YTOOBI UM MOXHO OBUIO M3MEPATh HaNpsHKEHUE
10 600 B?

KommnekT onenounsix 3aganuii Ne 11 no Pasneny 1. «OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHUKNY», Tema
1.4. «DnexTpudeckue n3MepeHus U Mpuoope» (AyIUTOpHAs CaMOCTOATENbHAs paboTa).
HaumenoBanue: Mi3MepeHus: CHITbI TOKA, HANIPSDKEHUS, CONPOTUBIICHHUS, MOIIHOCTH.

3anaHue: pemuTh 3a7auy. BapuaHT ykasbiBaercs mpenojaBaTesieM.

1. ConpotuBneHue pe3ucTopa, H3MEpeHHoe JoromerpoM, paBHo 500 Owm. Omnpegenuthb
abCOJIIOTHYI0O M OTHOCHUTENIbHYIO TOTPEIIHOCTH M3MEPEHMs, €CIH JCHCTBUTEIbHOE 3HAYCHUE
conpotusiieHus pesucropa S01 Owm.

2. Tok auaroHanu ypaBHOBELWIEHHOIO MocTa (pHc. 4.1) paBeH HyJIO PU CONPOTUBIEHUM €TO0 IJIeY
cootBercTBeHHO Ry = 1000M; Rz = 200 Om; Ry = 50 Om. OnpenenuTh CONpOTHUBIICHUE
pe3ucropa Ry.

3. Ilpu u3MepeHnn COmpOTUBIIEHUS pe3ucTopa Ry ¢ momoIisio ypaBHOBEmeHHOT0 MocTa (puc. 4.1)
B CMEKHOE IUIEYO MOCTa BKJIKOYEH pe3uctop comporusieHueM R3 = 1 kOwm, a B nBa apyrux
Iieya IOCTaBIIEHBI J1BAa IEPEMEHHBIX PE3UCTOPA, COIPOTUBIICHN KOTOPBIX MEHAIOTCS 0T 0,5 110
2 kOM. B xakom auanazoHe MOTyT ObITh H3MEHEHBI COIPOTHBIICHUS B TAHHOM ciydae?

Puc. 4.1 Puc. 4.2 Puc. 4.3 Puc. 4.4

4. Ilpu u3mMepeHuu CONMpPOTHUBIICHUS PE3UCTOPA METOAOM aMIIEpMETpa U BOJIbTMETPa MOKA3aHUS UX
O6bun paBHbl 2 A u 50 B mpu monoxenunm ximouya 1 B cxeme Ha puc. 4.2. Onpenenutsb
CONIPOTHUBIICHHE PE3UCTOPa, €CJIU BHYTPEHHEE compoTuBieHue ammepmerpa Ra=0,5 Om.

. Ilpu n3mepeHun CONpOTUBIIEHUSI PE3UCTOPA METOOM aMIIEPMETPA U BOJBTMETPA MOKa3aHUsI UX
Oobut paBHbl 11 MA u 10 B mpu momokeHuun kioda 2 B cxemMe Ha puc. 4.2. Onpenenurhb
COIIPOTHBIIEHUE PE3UCTOPA, ECIIM BHYTPEHHEE CONIPOTUBIEHUE BoabTMETpa Ry = 100 kOMm.

6. Omnpenenuth conpotuBieHue Ry B cxemMe Ha puc. 4.3, eciu NMpU BKIOYEHUU BOJIBTMETpA C
BHYTpeHHUM conpoTuBieHneM Ry = 40 kOM HeNnocpeaCcTBEHHO K MCTOYHUKY €ro IOKa3aHHe
Oobut0 paBHo 110 B, a mpu moakiIroueHWH TOCIIENOBATEIBLHO C COMPOTHUBIEHHWEM Ry cramo
paBHbIM 75 B.

7. Haiitu conmpoTtuBiieHne TpueMHUKa (puc. 4.4) MO METOAY BOJBTMETPA M aMIIEPMETPa, €CIIH
U3BECTHO, 4TO Noka3zaHus BonbTMeTpa U =120 B, ammepmerpa I =10 A, comporusieHue
BonbTMEeTpa R = 10000 Owm. 3amauy pemmuTh I ABYX cClydaeB: 1) HE ydWTHIBas TOKa,
IIPOXOJAIIETO YEPE3 BOIBTMETP, U 2) YUUTHIBAS €TO.

8. BwruuciauTh compoTuBicHuE TmpueMHUKa (puc. 4.4) Mo METOay BOJBTMETPAa U aMIEPMETPa,
ecsn nokasanue BoapT™MeTpa U = 220 B, amnepmerpa I =4 A, conpotusienue BoapT™MeTpa Rp
= 4000 OM. 3amauy pemuTh Uil IBYX CiIydaeB: 1) HE y4MTHIBas TOKa, MPOXOJAIIETO Yepe3
BOJIBTMETP, U 2) yUUTHIBAs €TO.

W



Puc. 4.6 Puc. 4.7

9. Tok B Hepa3BeTBIeHHOW 4YacTu nenu (puc. 4.5) pasen 1. Uemy paBeH Tok I B quaronanu mocra,
€CJIM MOCT HEYpPaBHOBEIIEH M COMPOTHBIIEHUS IJI€Y MOCTa M TajlbBAHOMETPA COOTBETCTBEHHO
paBubl: R; R2 R3 Ry u Rp?

10. Mi3mepeHue 60IbIIOro COMPOTUBIIEHUS TPOU3BOAUTCS 110 METOAY BOJIbTMETpPA, KaK MOKa3aHO Ha
puc. 4.6. IIpu nocranoBke nepekitoyarens [1 B mepBoe mojoxeHne 0OTKIOHEHUE PHOOpa paBHO
01, a BO BTOpPOE IOJIO)KEHHE — 0. HaliTu BbIpaxkeHHe [UIsl OMNpeneeHHs] BEIUYUHBI
COnpoTHUBIICHHS Ry, €ciii conmpoTUBIIEHHE BOJIBTMETPA PaBHO Rg.

11. Onpenenuts conpoTuBiieHnEe Ry HUTH J1aMIibl py HoMoIIM MocTa (puc. 4.7), eciiu paBHOBECHE
ero Hactynaet npu Ry =10 Om, R =100 Om 1 R3=20 Om.

12. Ompenenuth  CONPOTHBIEHHE  pe3uctopa Ry  (M3MepeHue MpoBOAWIOCH IO METOAY
ammepMerpa M BOJbTMETpa IS MallbIX CONPOTUBJICHMI) I JBYX Cciy4yaeB: 0e3 ydera
BHYTPEHHETO CONPOTHBICHHUS BOJBTMETpa M C yudeToM ero. llokazaHus BoabTMETpa s
amriepmeTpa npu 3ToMm Obuta cienytomuii U = 75 B, [ = 2,5 A. BHyTpeHHee cOnmpoTHBIICHHE
BosibT™METpa Ry = 5 kOm.

13. Tlpu u3MepeHUU COMPOTHBICHHUS H3OJIAIMH OOMOTKH SJCKTPUUYCCKON MAIIMHBI Ha KOPIYC
yKazaTelnb MeroMmMmerpa ycraHoBwics Ha geneHud 40 MOw, uto cocrasisger 0,4 AIUHBI
TuHEHHOW mmKanmbl. OmnpeaenuTh HaWOOJBIIYI0 BO3MOXKHYIO aOCOJIIOTHYIO IOTPEUTHOCTh
M3MEPEHUS COIIPOTUBIIEHMS], €CIIM KJIACC TOYHOCTH 1.

KowmmnekT onenounsix 3aganuii Ne 12 mo Pazneny 2. «OCHOBBI TEOPUM 3JIEKTPUUECKHUX MAlIMH,
NPUHIUIIEI  pabOThl THUIIOBBIX JJICKTPUYECKUX ycTpoilcTB», Tema 2.1. «Tpanchopmarops»
(AynuTopHas caMmocCTosiTeNbHas paboTa).

HanmvenoBanme: Pacuer mapamerpoB Tpanchopmaropa. Pexumbr pabotrel  ogHOGA3HOTO
TpaHcopmaropa.

3amanue: pemuTh 3a1auy. BapuanT yka3piBaeTcs npemnogaaBaTesieM (CM. TaOIHIly BAPHAHTOB).

Jns  ocBemeHust pabouuMx MeCT B IensiX O€30IacCHOCTH TNPUMEHUIM JIaMIbl HaKaJIUBaHMSA
noHmxeHHoro HanpsbkeHuss (12, 24, 36 B). [Inga uxX nDUTaHUS YCTaHOBWIM OAHO(A3HBIN
NOHMXAIOMMI  TpaHchopMaTopa  HOMHHAJIBHOW  MOIIHOCTBIO  Syoy, paboTaromuii ¢
kod(durmentom Harpy3ku k. HomunanpHbie HampspkeHUs 0OMOTOK U,y 1 ¥ Uyoy 25 paboume
Toku B oOMmoTkax /4 u L. Koaddbumment tpanchopmamuu paBen K. K tpanchopmartopy
NPUCOCTUHUIIN JIaMITbl HAaKaJUBaHHUs MOIIHOCTBIO P, kaxmas B komuyectBe n,. Kosddummenrt
MOIIIHOCTU JIaMIl c0S @, = 1,0. Tlotepsmu B TpaHchopmaTop MOXKHO mpeHeOpedb. Mcmonb3ys
JaHHble TpaHc(opMaTopa, yKa3aHHble B TaOJIMLE BapUaHTOB, ONPEACIUTh BCE HEU3BECTHBIE
BEJIMYMHBI, OTMEUEHHBIE TPOYEPKAMH.

CM. pemienue TUnoBoro npumepa. /g naMn HakanuBaHus cos @, = 1,0, mosromy ko3¢ uIreHt
Harpy3ku
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f[E |5 [ [= [FA]WA ST [0 [
s s - H N m = BAT
= 8 3 E E » & U‘QD \:"“ﬁj}
g A =) = L
AT,
1 250 - - 12 - - 31,7 25 8 :
2 - 0,75 | 500 - 0,75 | 15,6 - - 15
3 - 0,9 - 24 | 1,63 15 - 60 -
4 400 0,8 220 24 - - - 40 -
5 250 - - - 0,91 | 16,7 - 100 2
6 - 0,8 127 - 3,15 - 10,6 - 10
7 - 0,9 - 12 - 75 10,6 15 -
8 400 - 500 36 0,6 - - - 5
9 500 - 127 12 - 33,3 - 40 -
10 - 0,8 380 - - 18,7 - 40 5
11 500 - - 36 | 1,12 - 10,6 25 -
12 - 0,8 220 - - - 18,35 | 100 2
13 - 1,0 - 36 0,8 11,1 - - 4
14 100 - 127 - 0,71 - 10,6 - 6
15 400 - 500 36 - - - 100 4
16 - 0,75 - 36 - 8,34 | 13,9 60 -
17 500 | 0,85 | 380 - - 11,8 - - 17
18 - 0,9 220 - - - 9,18 60 6
19 500 - - 24 | 0,75 - 20,8 25 -
20 - - - 24 | 145 | 13,35 - 40 8

[MPUMEP. OpnodazHplii MOHWXKAIOIUN TpaHCPopMaTopa HOMHUHAIBHOW MOITHOCTBIO Syon =
500 BA cnyxdatr uisi TWATAHWS JIAMI  MECTHOTO OCBEIICHUS METAJUIOPEKYIIUX CTaHKOB.
Homunaneueie HampspkeHuss oOMOTOK  Uygy1 = 380 B, Uyowm2 = 24 B. K tpancdhopmartopy
NPUCOCTUHCHBI JIECSATh JIaMIT HaKajduBaHWs MoOMIHOCThIO 40 BT kaxmas, ux Kod(hGUIMEHT
MOIIIHOCTHU €OS ¢, = 1,0. Maruutssiii motok B marautomnpoBoje @, = 0,005 B6. Yactora TOKa B
ceru f = 50 I'y. ITotepsimu B Tpanchopmarope mnpeHedpedb. OnpeaenuTb: HOMUHAIBHBIE TOKH B
00MOTKaX; KO3(PPUIMEHT Harpy3ku TpaHChOpMaTopa; TOKM B OOMOTKaxX MpH ACHCTBUTEIHHOM
Harpys3Ke; 4rclia BATKOB 00OMOTOK; KO3 HUIIMEHT TpaHCHOpMAIIHIH.

HomuHanbHbIe TOKH B 0OMOTKaX:

Stom 500
1 = =—=132A
HOM 1 l{SI‘{OM 1 ggg
Liowz = ———=——=1208A
HOM 2 UHOM 5 24

Koaddumuent narpysku tpancopmaropa
P, 10 = 40
k, = 0,8

Suom COS @5  500%1,0
Toku B 0OMOTKax IpU JEHCTBUTEIHHOM HArPy3Ke

L=kyl  ,=08x132=106A

L=kyl , ,=08%x208=166A
[Tpu xomoctom xone Ey = Uyou1; Ezg = Uyou 2 - UHUCTIO BUTKOB OOMOTOK Haxoum U3 GhOpMyIIbI
E = 4,44f @®,,. Torna

B 380 a0
P17 444fd,, 44450 % 0,005

E, 24
(1)) 22

T 444fD, 44450 % 0,005
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Koadpdunment tpanchopmaru
Ei @ 340
K=—=—=——=15,5

E, @ 22
K Tpexdaznomy TpanchopmaTopy ¢ HOMHUHAIBHOM MOITHOCTBIO S,y W HOMUHAIHHBIMHU
HanpsDKeHUsIMUA  TiepBUYHOM  Uyoy 1 M BTOpUuHOU Uy, OOMOTOK TpHCOEIMHEHA AaKTHUBHAs
Harpy3ka P, mpu koadduiuenTe MOIHOCTU €OS @,. Onpenenutb HOMUHANbHBIE TOKH B 0OMOTKax
Liom1 ¥ Lyom 25 KOODOUIIMEHT Harpy3ku Tpancopmaropa k,; TOku B oOMOTKax /; u L, mpu
(baKTHUECKOW Harpy3ke; CyMMapHbIe IMOTEPH MOIIHOCTH ). P TpM HOMHHAJIBHOW Harpyske;
KO3 QHUIMEHT MOJIE3HOT0 JeHCTBUS TpaHChopMmaropa Mpu (akTHUECKOW Harpyske. JlaHHbIe st
pacdeToB B3SATh M3 TAOJMIBI BapMAHTOB, HEJOCTAIOLIUE JaHHBIE B3ATh M3 TAOJIMLBI TEXHUYECKUX
JTAHHBIX TPAHCPOPMATOPOB.
CwM. pelieHue TUIOBOro mpuMepa.

Howmep
BapHaHTa
Suom » KBA
UHOM 1 KB
UHOM 2 KB
P,, kBT
Cos @,
Howmep
BapuaHTa
Suom » KBA
UHOM 1 KB
UHOM 2 KB
P,, kBT

1 1000 | 10 0,69 | 850 | 0,95 6 630 10 0,69 | 554 | 0,88
2 160 6 0,4 150 1,0 7 40 6 0,23 35 1,0
3 100 6 0,23 80 0,9 8 1600 | 10 0,4 | 1400 | 0,93
4 250 10 0,4 200 | 0,85 9 63 10 0,23 56 1,0
B 400 10 0,4 350 | 0,92 10 630 10 0,4 520 0,9
TexHuueckue naHHbIE TpaHCHOPMATOPOB
Tun Suom» | Hampspkenue ooMoTok, KB [ToTepu S N
TpaHncpopmaropa kBA MOIIHOCTH, KBT z =
UHOM 1 UHOM 2 PCT PO.HOM = 7
TM-25/6; 10 25 6,10 0,23;0,4 0,13 0,69 4,7 | 3,2
TM-40/6; 10 40 6,10 0,23;0,4 0,175 1,0 4,7 | 3,0
TM-63/6; 10 63 6,10 0,23;0,4 0,24 1,47 4,7 | 2,8
TM-100/6; 10 100 6,10 0,23;0,4 0,33 2,27 6,8 | 2,6
TM-160/6; 10 160 6,10 0,23; 0,4; 0,69 0,51 3,1 4,7 | 2,4
TM-250/6; 10 250 6,10 0,23;0,4; 0,69 0,74 4,2 4,7 | 2,3
TM-400/6; 10 400 6,10 0,23; 0,4; 0,69 0,95 5,5 45 |21
TM-630/6; 10 630 6,10 0,23;0,4; 0,69 1,31 7,6 55 1|20
TM-1000/6; 10 1000 6,10 0,23; 0,4; 0,69 2,45 12,2 55 |28
TM-1600/6; 10 1600 6,10 0,23; 0,4; 0,69 3,3 18,0 55 |26
TM-2500/10 2500 10 0,23; 0,4; 0,69 4,3 24,0 55 (10

[Mpumeuanus: 1. Tpanchopmarop TM-630/10 — ¢ MacisHBIM OXJTaXICHHEM, TpeX(a3HbIH,
HOMHHaJbHasg MOIIHOCTh 630 kKBA, HoMuHanbHOE IepBUUHOE HanpsikeHue 10 kB,
BropruuHble HanpsokeHus 0,23; 0,4 u 0,69 xB.

2. P, - motepu B ctanu, P, . - moTepu B 00MoTKaX; Uy, % - HanpsiKeHHEe KOPOTKOTO
3aMbIKaHus; [y, % - TOK X0JIOCTOTO X012

[MPUMEP. Tpexda3ubiii TpaHchopMaTop HMEET CIEAYIOIMe HOMHHAJIbHBIC XapaKTEPUCTUKHU:
Suom = 1000 kBA, Ugom1 = 10 kB, Uyom 2 = 400 B. [Torepu B cTanu
P.. = 2,45 kBT, morepu B oOmotkax P,,.n = 12,2 KBT. IlepBuunbie OOMOTKH COCIMHECHBI B
TpeyrojbHHK, BTOPDUYHBIE — B 3Be3qy. CeueHue MarHuTomposoja Q = 450cM?, aMmuuMTyna
MarHUTHON MHIYKIMHU B HeM B, = 1,5 Tu. Yactora toka B cetn f = 50 'y, Ot Tpanchopmaropa
noTpedsieTcss akTuBHAs MOIHOCTh P, = 810 kBT npu kosdurmente momuocTu cos @, = 0,9.



37

OmnpenenuTb HOMHHAJIbHBIE TOKM B OOMOTKaX M TOKM IpU (PaKTUUECKOI HarpysKe; 4ucia BUTKOB
obmorok; KIIJ] TpancdopmaTopa rnmpu HOMUHATBHOU U (PAKTHYECKON HArpy3Kax.

HOMI/IHaHBHBIe TOKHU B O6MOTKaX:
_ Suow #1000 1000 * 1000

I = = =
BT VBU,y. 1,73 %10000
_ Suow * 1000 1000 * 1000

[HOMZ - \/§UHOM2 - 1,73 + 400 = 1445 A
Koaddumument narpysku tpancopmaropa
_ P, 810
o = Suom COS @5 1000 %0,9 0.9
Toxu B 00MOTKax mpu (HaKTHIECKON Harpy3Ke
L=kl  , =09%x58=52A
L =kyl . ,=09x1445=1300 A

®aznsie D/1C, HaBoaMMBIe B 00MOTKax. [lepBHUHBIE OOMOTKH COEAMHEHBI B TPEYTOJIbHHUK,
BTOPHYHBIE — B 3B€3]ly, IOITOMY, IIpeHeOperas MaJeHUueM HalpsHKeHUs B IEPBUYHON 0OMOTKeE,
CcYUTacM

E1p = Uyon1 = 10000 B

UHOMZ _@z 230 B

RN TG
Ywuciio BUTKOB 00enx 0OMOTOK HaX0ouM U3 (popMyJTbl
Eiy = 444f @Dy, = 4,44f @B, Q
Eig 10000

“ 4,44fB,,Q 4,44+ 50 x1,5%0,045
3meck Q = 450 cM? = 0,045 m?
B w1E2¢_667*230_153
277, 10000
KII/] rpanchopmaTopa nmpu HOMUHAIBHOM Harpy3Ke
Shom €COS 9,100 1000 * 0,9 * 100
n = = =984 %
HoM G oM €COS @3 + P + Poon 1000 % 0,9 + 2,45 + 12,2
KII/[I tpanchopmaTopa npu (hakTH4ecKoil Harpy3Ke
ky Spom €OS 100 0,9 1000 = 0,9 x 100

ky Suom €0S @2 + Pop + k2P ou - 0,9 * 1000 = 0,9 + 2,45 + 0,92 * 12,2

Kommnext onenounsix 3aganuii Ne 13 nmo Pazneny 2. «OCHOBBI T€OPUHU 3JIEKTPUUYECKUX MAIIWH,
MPUHIMIEI PAa0OTHl THUMOBBIX 3JIEKTPHUYECKUX YCTPOMCTB», Tema 2.2. «DNEKTPHUUECKHE MAITUHBI
MOCTOSTHHOTO M TIEPEMEHHOT0 TOKa» (AyIUTOpHAsT CaMOCTOsATEIbHas padoTa).
HaumenoBanue: VccnenoBanue reueparopa mocTOSHHOTO TOKA.
3amaHue: UCCIeNoBaThb pPEXUMBI  pabOThl Te€Heparopa IOCTOSIHHOIO TOKa, IOCTPOUTH
XapaKTepUCTUKU TeHepaTopa
1. 'eneparop ¢ mapamienbHBIM BO30YKICHUEM.
1.1. CobpaTh cxeMmy TeHepaTopa C mapauieIbHbIM BO30YXIeHUEM (COOpaTh YacTh CXEMBI,
MOKa3aHHYIO YEPHBIM I[BETOM).
1.2. BbIKIIOYNTH BCE BBIKJIIOYATENIM HAarpy3ku, oOOpBaTh Ielb OOMOTKH BO30YXKICHHUS
(BeIKITIOUUTH S). COonmpoTHBIICHHE pe3rcTopa R yCTAaHOBHUTH B TIOJIOKEHHE «Max».
1.3. CHATBH XapakTEpUCTUKY XOJIOCTOIO X0Ja reHeparopa. s aroro:
- 3amyCTUTh NPUBOAHOMN ABUTATENb.
- Tloxazanus npudopos pV (3AC reneparopa) u pA; (TOK BO30YKICHHS) 3aHECTH
B IIepBYI0 rpady Tabmauis 1.
- Bxmrounts BhIKITIOUATEINH S.
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YMeHbIIaTh CONMpPOTHBIEHHE pe3uctopa Rgp, mobuBasce yBenmumuenus IJIC
reHeparopa B Kaxa0M nociueayromieM oneite Ha 25 — 30 [B].

PesynbraTsl u3Mepenuii 3aHocuTh B Tabiuny 1 (ecau npu ymensinenun Rg 3/1C
HE BO3paCTaeT, M3MEHHUTh HAIPABJICHHE TOKA B 0OMOTKE BO3OYXICHUS).

Taonuma 1

Ig [A]

E [B]

1.4. CHATB BHELIHIOIO XapaKTEpUCTUKY reHeparopa. s aroro:

[Tpu nomotu R ycTaHOBUTH 33JaHHOE MPEINoiaBaTeeM HallpsHKEHUE.
[Tokazanust BombTMeTpa pV (HampspKeHHE Ha SKOpPEe TEeHepaTtopa) 3aHeCTH B
nepByio rpady Tadnuims 2.

ITo ogHOM namIie MOAKIIOYATh HATPY3KY.

Cuaumats nokazanus pV u Pay (TOk Harpy3Ku) v 3aHOCUTH UX B TaOIUILY 2.
Pasrpysuts reneparop.

Tabnuma 2
1 | [apamnensHoe | | [A]
BO30YXJIeHHE
U[B]
2 | CmemianHoe I [A]
BO30YXJIeHHE
(cormacHoe) U [B]
3 | CmemanHOe I [A]
BO30YXJIeHHE
(BcTpeunoe) U [B]
1.5. CHATB perynupoBOUYHYIO XapaKTEPUCTUKY reHeparopa. i aToro:
- YCTaHOBUTH Ha XOJOCTOM XOJly TO K€ camMO€ HaIpsyKeHHUE, 4To U B 1. 1.4.
- Tlokazanus npubopoB pA; (TOK BO30YykaeHUS) U PA, (TOK HArpy3KH) 3aHECTH B
nepByio rpady Tadbmmip 3.
- BOCCTaHaBJIMBATh HAIIPsDKEHHUE HA SIKOpE TeHepaTopa, yMeHbIas Rg.
- Tlokazanus mpubopoB pA1 1 pAs 3aHOCHTH B TaOIHUITY 3.
Ta0mumna 3
1 | HapamnensHoe | |y [A]
BO30YXKICHHE
Us [B]
2 | CmemanHoe Iu [A]
BO30YXJIeHHE
(cornacHoe) Us [B]

2. T'eHepaTop co CMEIIaHHBIM BO30YKICHUEM.

2.1 Bxirounth 0OMOTKY BO30YXKJACHHS TreHepaTopa B IIeTb HArpy3ku (TIOKa3aHa Ha CXEMe
KpPacHBIM IL[BETOM).
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2.2 YcTaHOBUTH HAa XOJOCTOM XOAY TaKOe K€ HaNpsHKeHHe, KaK W TMPH HCCICIOBAHUU
reHepaTopa c napajjiesibHbIM BO30YKI€HUEM.

2.3 Cuartp BHemHIoO (cM. 1. 1.4.) m perynupoBounyio (cM. m. 1.5.) XapakTepUCTUKH
reHepaTopa €O CMEIIaHHBIM BO30YXKICHHEM IIPU COIMVIACHOM BKIIIOUEHUU OOMOTOK
BO30YKICHUS

2.4 CHATh BHENIHIOK XapaKTEPUCTHUKY TPHU BCTPEYHOM BKJIIOUYEHHH OOMOTOK (TIpH
COTJIACHOM BKIIFOUEHUU OOMOTOK HANpPSHKEHUE C POCTOM HArpy3KH IMajacT MEHbINE, YeM Y
reHeparopa ¢ TMapauieIbHbIM BO30yXaeHHeM). YTOOBl MONMYyYUTh U3 COTJIACHOTO
BKJIFOUEHUSI BCTPEYHOE U HA000POT HEOOXOIMMO U3MEHUTh HAIMPaBIICHUE TOKA B OOMOTKE
re’eparopa.

3. 1o naHHBIM TaGIUIBI | TOCTPOUTH XapaKTEPUCTHKY XOJIOCTOrO X0Aa reHeparopa E = f(l B)(CM.

puc.l),
4. ITo naHHbBIM TaOMULIBI 2 TOCTPOUTH BHEITHHE XapakTepucTuku U = f (I H ) (cMm. puc.2),
5. ITo maHHBIM TaOuIUIBI 3 TOCTPOUTDH PETYINPOBOUYHBIE XAPAKTEPUCTUKU |, = f (I H )Hpn U = const
(cMm. puc.3).
ConepxaHue oTuera
1. HoMmep, Ha3BaHUE, 1eNb PAOOTEHI;
2. cxema;
3. TaOuIIbL;
4. XapaKTEepUCTHUKH.
Bomnpocs! k 3a4yery
1. VYcrpoiicTBO, MpUHIMN NEUCTBHUS TEHEpAaTOpa IMOCTOSHHOTO TOKa, MapKHPOBKA BBIBOJOB
00OMOTOK.
2. OOBICHUTH BUJI TOJYICHHBIX XapaKTEPUCTHK
3. OO6sacTh NIPUMEHEHUS TEHEPATOPOB C PA3IUYHBIM CHOC?6OM BO30YKJICHHS

.
[B]

.1, [A]
PHC. 1

LG2 NXAPAKTEPHCTHKA XOMOCTOTO XOJTA
- U 'y
A B C VYL [B]
o o o pA2
* * 2
S
- < q v 1A
J‘ R, < S 4]
e) PHC. 2
— — > RHEHNIHHE XAPAKTEPHCTHKH
M {G) . a8
‘ T ) pV l; ()
an [A]
) pAl
~ LGI

v 1, [A]

PHC. 3
PEMYIIHPOROMHBIE XAPAKTEPHCTHKH
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Kommnexkt onenounsix 3amanuii Ne 14 no Pazneny 2. «OCHOBBI T€OPUHU BJIEKTPUYECKUX MAIIIVH,
MPUHIMAITBEI PA0OTHl THUMOBBIX JJIEKTPHYECKUX YCTPOMCTB», Tema 2.2. «DNEKTPHUUECKHE MAITUHBI
MOCTOSTHHOTO M TIEPEMEHHOT0 TOKa» (AyIUTOpHAsT CaMOCTOsATEIbHAs padoTa).
HaumenoBanwue: VccnenoBanue 3eKTPOIBUTATENS TOCTOSHHOTO TOKA.
3amaHue: MCCIEeNOBaTh PEXUMBI  paOOThI  JBHUTATElIC TOCTOSHHOTO Toka. IlocTpouTh
XapaKTePUCTUKU JBUTATEINS IOCTOSHHOTO TOKA C TTapalieIbHBIM BO30YKICHHEM
1. O3HakoMHTBCS €O CXEMOW. YCTaHOBUTBH: TYMOJIEp «HArpy3ka» B TOJOXKEHHE «BBIKI,
pPEOCTaT «HArPy3Ka» B MOJOKEHHE «IMIN».
2. PerynupoBoYHasi XapaKTepUCTUKA JBUTATES.
1) 3amyctuTh ABWTaTeNb, CHATH IIOKa3aHMWs TaxoMeTpa W ammepMmerpa pA; (Tok
BO30Y)KJICHHS) M 3aHECTHU B TIEPBYIO Tpady Tadbmuipl 1.
2) Usmensis compoTuBiieHHE peoctata Rg B menu oOMoTtku Bo3Oyxaenue ot 0 o 200
[OM] cHuUMaTh MMOKa3aHus MPUOOPOB U 3aHOCUTH B TaOIHILY 1.

Taonuma 1

Ig [A]

n [06/MuH]

3. Paboune xapaKkTepUCTHKH JBUTATEIIS.

1) VYcranosuts Rg=0.

2) CHATh IOKa3aHKsI IPUOOPOB ISt XOJIOCTOTO XO/a JIBUTATENISI M 3aHECTH B TaOIHUILy 2.

3) BrumounTh TyMONIep «HArpy3ka» M, peryjaupys Harpy3Ky Ha Balxy JBHTaTells Tak,
9yTOOBl TOKa3aHMA IuMHaMomeTpa yBenumuuBanuch Ha 0,5 +0,7 [kr] B Kaxaom
NOCJIEIYIONIEM ObITEe, CHUMATh NIOKAa3aHUsl IPUOOPOB U 3aHOCHUTH B TaOIHUILy 2.

4) TlocnenHuil ONBIT BBINOJIHUTH, KOTJA YCHIIHE, CO34aBacMOE DICKTPOMAarHUTHBIM
TOPMO30M JIOCTHTHET MPUOIU3UTETHHO 4 [KT].

Tabnuma 2

N3mepeno Brrancieno

F n U I I I Py M Py n

[xkr] | [o6/muu] | [B] [A] [A] [A] [Br] | [Hm] | [B1] [%]

4. BbIlUKCHANUTD:
1) rok, morpeGusiemsiii ggurarenem: | =1, + 15 [A]
2) motpebisiemas momHocTs: P, =UI [Br]
3) moment Ha Bany gurarens: M = F ¢ | [H-m], rae
- F - ycunue, coznaBaemMoe 3J€KTPOMAarHUTHBIM TOPMO30M;
- g=9,8[m/c?] - yckopeHHe CBOGOIHOTO MACHHUS;
- | = 0,036 [M] - tueyo cuibl (paccCTOsSHUE OT IIGHTpPAa Baja IO TOYKHU

KpETUJICHUS HUTH).

Mn
4) MomHOCTH Ha Baly snekTpoasurarens: P, = —— [H-m]

9,55
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P
5) k03P PHUIHUEHT MOJIE3HOTO ACHCTBUS ABUTATENIS: 7] = Fz -100 [%]
1

5. MexaHnyeckue 1 3JEKTPOMEXAHUYECKNE XaPAKTEPUCTUKH.

1) Mexannueckue [N = f (M)] u snekrpomexannyeckue [n = f(lg)] xapakrepucTuku
JIBUTATENS TOCTOSIHHOIO TOKa C MapaJUIeibHBIM BO30YXICHHUEM IPEICTABISIOT
cO00H TpsSIMBIE, TIOATOMY ISl KX TIOCTPOCHHUS JOCTATOYHO UMEThH JIBE TOUKH.

2) VYCTaHOBHUTH 3HAYCHUS CONPOTHUBJICHUI B LEMH SKOPS M B LEMH BO30YXKICHUS
COTJIACHO JaHHBIM TaOJHIIBI 3.

3) CusaTb nokaszanus npubopoB Ha xosoctoM xony (F = 0; M = 0), u npu HOMHHAITBHOU
Harpyske (F =3 [kr]; M =1 [H-m]), 3a"HecT ux B Ta0nuiry 3.

Tabnuua 3
R q RB M n | q
[OM] [OM] [H-m] [06/MuH] [A]
1 0 0 0
1
2 10 0 0
1
3 20 0 0
1
4 0 200 0
1

8.

[To npanHbIM Tabmuipel | MOCTPOUTH PETYIUPOBOYHYIO XapaKTEPUCTHKY JBUTATENS
n=f (I B) (MpUMEepHBIN BUJI XapaKTEPUCTUKU TIOKa3aH Ha puc. 1);

[lo nauEbIM Tabmuubl 2 MOCTPOMTH paboume xapakrtepuctuku N = f (Py), 7= f(P,)
(mMpuUMepHBIN BUJ XapaKTEPUCTUKU TIOKa3aH puc.2);

[To nanHBIM TaOIUIB 3 TOCTPOUTH Mexanuueckue N = f (M) u aneKTpoMexXaHHUYECKUE

n =f (l4) xapakTepucTHKH (TPUMEPHBIA B XapaKTEPUCTUKHU IMOKa3aH puc.3).

Conepxanue oTyeTa

1.
2.
3.
4.
S.

HOMED, Ha3BaHUE, 11eTTb PAOOTHI,
cxema;

TaOJIMIIEL;

pacueTHbie (pOpMYIIBI;
XapaKTePUCTHKH.

Bomnpocs! k 3a4yery

1.

2.

w

YCTpONCTBO, NPHUHLUII JIEUCTBUS JABUIaTeNs IOCTOSHHOTO TOKAa, MapKHUPOBKAa BBIBOJIOB
00OMOTOK.

[lepeuncnute crocoObl peryJMpoBaHUs YacTOThl BpAIEHUS ABHUraTels ¢ HapajjielbHbIM
BO30Y)XJICHHEM.

Kak npousBonutcs peBepe ABUraTes

JlaiiTe ompeneneHue peryiupoBOYHOM, pabOUMX, MEXaHHYECKOH, IIEKTPOMEXaHWYEeCKOH
XapakTepucTuk. Kakoil BU1 UMEIOT 3TH XapaKTEPUCTUKHU

Uro npousoiiieT npu oOpbIBE B LIENMH BO30YKACHUS, €CIH IBUTATENb pa0OTAET Ha XOIOCTOM
xoxy? UTo mpou30HIET, €CIU ATO CIIYYUTCA Y Harpy>KEHHOTO JIBUTATEIS?

OO6nacTb NpUMEHEHHS JBUraTelNeil MOCTOSTHHOTO TOKA, UX JOCTOMHCTBA M HEIOCTATKU
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XAPAKTEPHUCTHKH

Peryimmpoounas Mexannueckas DNeKTpOMEXaHH eCKas

Kommexkr omnenounbsix 3amanuit Ne 15 mo Pasnmeny 3. «OCHOBBI 3JEKTPOHHUKH. DJIEKTPOHHBIC
npubops», Tema 3.1. «®Pusnyeckue OCHOBBI  3JEKTpPOHMKH. OOmme CcBeneHUus o
MOJTYITPOBOTHUKOBBIX TIpHOOpax» (AyIUTOpHAs caMOCTOsATEIbHas padboTa).

Haumenoanue: MccnenoBanue noaynpoBOJHUKOBOTO AUOAA.

3ananue: pemnTh 3a1auy. Homepa 3a7au yka3pIBaloTCs penoaBaTesieM.

1. Ilpu u3meHeHnH NpSAMOro HalpsLKEHUs MOIynpoBogHUKoBoro auoaa ot 0,75 no 0,85 B npsamoit
TOK W3MEHWICA ¢ 35 mo 85 MA, a mpu M3MEHEHHH oOpaTHOTO HampspkeHus oT 55 mgo 60 B
oOpatHbiit Tok n3MeHmics ot 20 1o 40 MxA. OnpenenuTs K03 UIMESHT BHITPSIMICHUS JHOAA.

2. Ilo BonbT-aMIEpPHOM XapaKTEPUCTHKE KPEMHHUEBOTO BhIMpsMHUTENbHOr0 auona K/[103A npu
temneparype 20°C onpeaenuTb CONpPOTHUBIEHUE MOCTOSHHOMY TOKY NPU NPSIMOM BKJIOYEHHH
aust Hanpspxenuit Uy, = 0,4; 0,6; 0,8 B. IToctpouts rpadux 3aBucumoctu Ry = f (Unp).

3. Hcnonb3ys BOIBT-aMIIEPHYIO XapaKTEPUCTUKY KPEMHUEBOTO BhIpssMUTEIbHOTO Anoaa K103 A
npu Ttemmeparype 20°C omnpenenuTs CONPOTHUBIEHUE TIOCTOSIHHOMY TOKY IMpu oOpaTHOM
BKJIIOUeHHN i HanpsbkeHuid Uos, = - 50; -100; -200 B. Iloctpouth rpaguk 3aBUCHMOCTH
RO = f (U06p)

4. TlocTpouTh 3aBUCHMOCTH CONPOTHUBIICHHsSI TOCTOSHHOMY TOKy auona KI[103A mpu mpsmom
BKJIIOUEHUU OT TEMIEPATypbl OKPYKAIOIIEW  Cpenbl, HCIONb3ys  BOJIbT-aMIIEPHBIC
xapakrepuctuky, Uy, = 0,4; 0,6; 0,8 B.

5. Hcnonb3ys BONbT-aMIIEPHYIO XapaKTEPUCTUKY KPEMHHUEBOTO BhIIpsIMUTENbHOTO Auona K103 A
npu Temiiepatype 20°C onpenenuts aud@epeHIraIbHOE COMMPOTHBICHHE U KPYTHU3HY MPSIMON
BETBHU 11 Hanpsukenus Uy, = 0,8 B.
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6. Onpenenuts auQQepeHnaIbHOe CONMPOTUBIEHHE M KPYTH3HY OOpaTHOM BETBH BOJBT-
amrepHoi xapakrepuctuku aunona KJ[103A npu temneparype 20°C mnsa HanpspkeHus U, = -
50B

7. IlocTtpouth TpaduiKk 3aBUCHUMOCTH COMPOTHUBJIEHUS MOCTOSHHOMY TOKy nuoaa KJ[103A mnpwu
0o0paTHOM BKJIIOYEHHH OT TEMIIEpPaTypbl OKPYKAIOMIEH Cpelbl, UCHOIb3YS BOJIbT-aMIIEPHBIC
xapakTepucTHkd, Uyg, = - 50; -100B.

8. Ins mmoma /1312 mpu wu3meHenun npsMoro HampspkeHus ot 0,2 no 0,8B mpsimoii Tok
yBeau4IuBaeTcs oT 2,5 1o 16 MA. Onpenenuts KPyTH3HY XapaKTepUCTUKH U TuddepeHImaibpHoe
CONPOTHUBIICHUE TUOJA.

9. Omnpenenuth U3MEHEHUE MPAMOTo Toka st nuoaa J[311A, ecnu u3BeCTHO, YTO TIPU U3MEHECHUU
npsimoro HanpsbkeHus Uy, ot 0,2 10 0,6B kpyTH3Ha xapakrepuctiuku S = 150MA/B.

10. Ilpm wusmenenuum mnpsmoro Hampsbkenus Uy, ot 0,2 no 0,4B nuddepenunansHoe
conpotusiienue quoaa Rj= 36,4 Om. OnpenenuTs U3MEHEHUE IPSIMOTO TOKa TUO/A.

Kommuiekt onenounbix 3amanuii Ne 16 mo Paznmeny 3. «OCHOBBI 3JEKTPOHUKU. DJIEKTPOHHbBIE
npubopel», Tema 3.1. «®Dusnyeckue OCHOBBI JNEKTpoHMKH. OOmuUe CBeAeHUs O
HOJYIIPOBOTHUKOBBIX MpuOopax» (AyIUTOpHAs CaMOCTOSITENbHAs padoTa).
HaunmvenoBanme: MccrmemoBanue  mosieBoro — TpaHsuctopa. HcecimepgoBanue — OWUITOJSPHOTO
TpaH3UCTOpa.
3amaHue: O3HAKOMUTHCA C YCTPOMCTBOM M NPHUHLMIIOM JEHCTBUS TOIYIPOBOJAHUKOBOIO
TPAH3UCTOpPAa W TOJYYUTh MPAKTUYECKHE HABBIKM IO KCCIEAOBAHUIO BXOIHBIX M BBIXOJHBIX
XapaKTepUCTUK TPAH3UCTOPA.

Kpatkue TeopeTndeckne U CipaBOYHO-UHPOPMAITUOHHBIE MAaTEPHAIIBI:

bunonspHbIii TpaH3UCTOpP TPEACTABISIET COOOM TPEXANEKTPOIHBIN TOJYIPOBOIHUKOBBIN
npubop ¢ ABYMs DIIEKTPOHHO-IABIPOYHBIMU MEPEX0/IaMU, UMEET TPU BHIBOJIA U MPEIHA3HAUCH IS
YCUJIEHUSI W TEHEPUPOBAHUS DJIEKTPUUYECKUX CHUTHAJIOB. OJIEKTPOHHO-IBIPOYHBIE MEPEXO/Abl B
TpaH3UCTOpEe 00pa3yloTcss TpeMs 00JaCTAMU Pa3IMYHON AIIEKTPONPOBOJHOCTH. B 3aBUCHMMOCTH OT
MOpsIZIKa YepeioBaHus 00J1acTel TPAH3UCTOPBI MOTYT OBITH TUIIOB P-N-p U n-p-n. B o6oux ciydasx
TPaH3UCTOpP COJACPXKHUT JBa p-n (Wiu n-p)-nepexoxa. Ha puc. 1, a, 6 mokazaHo ycioBHOE
0003Ha4YeHHe TPAaH3UCTOPOB TUIIOB p-N-p U n-p-N.

( ‘ 5 p K | & 3
n-p-n

@ p-n-p

a) 0)

Puc. 1. YcnoBHble n300pakeHus: TPAaH3UCTOPOB PA3HBIX THIIOB:

a) — TPaH3UCTOP M-P-TI TUTA: 6) — TPAH3UCTOP P-TI-p TUTIA

Kpaiinuii, CHJIBHO JETUPOBAaHHBIN CIOW C MEHbILIEH IJIOLIAAbI0 HA3bIBAETCSI IMUTTEPOM, a
cioi ¢ OonbIIel IIOmaabl0 - KoyuiekTopoM. CpemHHi CIoW TpaH3MCTOpa Ha3bIBAIOT 0a30il.
BunonspHbIil TpaH3UCTOP MOXKHO MPEICTABUTH B BU/I€ SKBUBAICHTHON CXeMBI (pHC. 2.)

a3
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al; al,
K
4 Tl RN
— N L
Ii=fi(Us) ] l:=f> (Uk)
Us | 5 Ux

Puc. 3.2. DxBUBaJICHTHAs cXeMa OUTIOJSIPHOTO TPAaH3UCTOPa

B cxeme ¢ oOuM SMHUTTEPOM TOK 0a3bl YIpPaBiseT TOKOM KOJUIEKTOpPA, B CXeMe C 0OIIUM
KOJUJIEKTOPOM TOK 0a3bl yIpaBisieT TOKOM 3MuTTepa. Hanbosnee 4acto MCnonb3yloT TPaH3UCTOPHI
IpU WX BKJIIOYEHUH IO CXeMe C OOIIUM AMHUTTEPOM. BXOIHBIM HampspKeHHEM B CXeMe C OOIIUM
smuttepom siBisiercs Ugs- Ha 6aze momkHO OBITH OTpUIIATENIbHOE HANpsDKEHHE (B Cilydae TpaH3u-
CTOpa THHA P-N-p, 4TOOBI MEPBBIN MEPEXO0]] OKA3AICA OTKPHITHIM). BBHIXOAHBIM HaNpsHKEHUEM 371€Ch
apnsercss Uk, HampsbkeHne Ha KOJUIEKTOpe Takke JOJKHO OBITh OTPULIATEIBHBIM OTHOCHTENIBHO
IMHUTTEpPA, @ 4TOOBI BTOPOH Mepexox ObLI 3aKPHITHIM, HANpPsDKEHHE Ha KOJUIEKTOPE MO MOJYJIIO
JIOJI’KHO MIPEBBILIATh HAIPshHKEHHE Ha Oase.

[TpuHIUN AEHCTBHUS TPAH3UCTOPA, BKIIOYEHHOTO MO CXEME C OOIIMM SMHUTTEPOM, IMOKa3aH
Ha puc. 3.

Ik

Puc.3. Tpansucrop tuma n-p-n: a) - CTpykTypa; 0) -ycioBHOE 0003HaUEHUE

CrpykTypa TpaH3ucTOpa Tuna N-p-m, BKIOYeHHOro mo cxeme OO (puc.3, a). YciaoBHOe
0003HaYEeHHE TAKOTO TPaH3UCTOpa MpHUBeIEeHO Ha puc. 3. 6. [[nsg ymoOcTBa oTcyeTa MOTEHIIMAIOB
OMHUTTEP TPAH3UCTOPA 3a3€MJIMM. BXOJHBIM 3JIEKTPOJOM TpaH3UCTOpa sBIsETCS 0Oas3a p-THIA,
BBIXOJTHBIM - KOJUIEKTOp N-THIA. B COOTBETCTBHHM ¢ M3JI0KEHHBIM paHee MEXKAY 0a30i  SMUTTEPOM
MoJiaeTcsi HeOOJBINOe MOJOXKUTENbHOe HampsbkeHue Ups, a MeXAy KOJJIEKTOPOM W 3MUTTEPOM
HanpsibkeHue Uk, Taxoke mojokutenbHoe u Oombinee, ueM Ugs (Heckonbko BoibT). Torma Ha
nepexo/iax TPAH3UCTOpa TMONYYaloTCS HANPSDKEHHUS, COOTBETCTBYIONIME €ro pabore B
YCHUITUTEIHHOM PEXUME.

IIpy mojgaye yka3aHHBIX HANPSIKEHUHW B CTPYKTYpPE TPAH3UCTOPA IPOUCXOUAT CIEIYIOLIUE
siBieHns. [10CKOJNIBKY Ha SMHTTEPHBIH P-N-TIEpexo]] TMOAAHO MPSIMOE HAIPSDKEHUE, BO3ZHUKACT
WHXKEKIUS, T, €. BBEJIEHUE JJIECKTPOHOB W3 SMHUTTEpa B 0a3y. OMHOBPEMEHHO WHXXEKTHPYIOT U
JBIPKU U3 0a3bl B AMHUTTEP, HO ITHM SIBICHHEM MOXXHO MpEeHeOpedb, T, K. 0a3a UMEeT MEHBIIYIO
KOHIICHTPAIHUIO HpHMeCGﬁ o CpaBHCHUIO C OMUTTCPOM, 4a, CJICAOBATCIILHO, W MCHBIIYIO
KOHIIEHTPAIIMI0 HOCHUTEIeH 3apsaa. HeOomblras 4acTh WHKEKTHPOBAaHHBIX 3JIeKTPOoHOB (1-3 %)
pPEKOMOMHHpPYET ¢ AbIpKamu 0a3bl. 3a CYET 3TOTO MO MPOBOAY, COCIWHEHHOMY C 0a3oii, Oyaer
npoTekaTh HeOombIIon Tok 0a3bl 16. OcrtanmpHas yacth 31ekTpoHOB (a = 0,97-0,99) mponukaet
Janee B KOJJIEKTOpP. DTOMY CIIOCOOCTBYET MOJIOKHUTEIBHBIA 3apsia KOJIEKTOpa, a TakkKe TO, YTO
0a3y HaMEPEHHO BBITIOTHIIOT OY€Hb TOHKOU (Topsiika 1 MKM).

W3 Takoro paccMOTpeHMs JIETKO IOHSTh MEXaHW3M YCWIeHHd cxeMmbl OD 1o TOKy H
HanpspKeHU1o. JleWCTBUTEIBHO, YCTh 3a CYET BXOJHOTO MEPEeMEHHOro curHaia Hanpspkerue Ugs



45

U3MEHseTCsA. DTO MPHUBENET K 3HAYUTENbHBIM KOJICOAHUSAM HHKEKTHPOBAHHOTO YMUTTEPOM TOKA.
Hawnbonee 3HaunTeNnbHAs YacTh 3TOTO TOKa OyJAEeT MPOTEKaTh B KOJUIEKTOP, a Ha JOJI0 0a3bl OISTH
OyZeT MPUXOIUTHCS TOJBKO HEOONbIIast 4acTh TOKA. JTO O3HAYAET, YTO XOTS BXOJHOW TOK 0a3bl
HEeOOJBIION, OMHAKO OH BBI3BIBAET 3HAYMTENIBHBIC KONEOAHWS TOKa Ha BbIxoje. Eciom ke B
KOJJIGKTOPHYIO LIE€TIb BKJIIOYHUTH PE3UCTOP C JAOCTAaTOYHO OOJNBIIMM CONPOTUBJICHHUEM, TO B
COOTBETCTBUH C 3akOoHOM Oma KoseOaHus TOKa BBI3OBYT yBEIMYECHHE aMILTUTYIbI KoJeOaHHS
HaNpsDKCHUs, T. €. MPOU30MIeT YCWJIEHHWE CHTHalla U MO TOKY, W MO HampspkeHuio. ITockombky
HOJSPHOCTH HANpPsDKCHMH, MOJIaBaeMbIX Ha 0a3y M KOJUIEKTOP, MOJIOKUTEIbHAS, 00€ e MOXKHO
OUTAaTh OT OJHOTO MCTOYHHUKA, Ha 0a3zy HaIpsDKEHHE IMOAAI0T C MOMOILNBIO JENUTENs, T. K. OHO
IIOJIKHO OBITH HEOOIBIITNM.

[TapameTpel TpaH3UCTOpPa MOXKHO OINPENENIUTh IO €ro BXOAHBIM U  BBIXOJHBIM
XapaKTepuCTHKaM. BXOJHbBIE XapaKTEepUCTUKU TPAaH3UCTOPA, BKIIOUEHHOTO IO CXEMEe C OOLIMM
IMHUTTEPOM, IPEJCTABISIOT COOO0M 3aBHCHMOCTH TOKa 0a3bl OT HaNpsHKEHH Ha Oase:

| 6 f (U 6)”P“U ., = const.

Ha puc. 4. npuBeIeHBl BXOIHBIC XapaKTEPHCTHKH TPAH3UCTOPA INPH €ro BKIIOYCHHUU C
00LIMM SMUTTEPOM.

ls 4
Uks

oAl

0 Uﬁsﬁ. h'U‘Eia

Puc. 4. BxonHas xapakTepucThKa TpaH3uCTOpa

[Ipu oTkpeITOM TEepBOM Tepexoae TOoK 0asbl lg (T, €. BXOAHOW TOK) CHJIBHO 3aBUCHUT OT
npsMoro HarpspkeHus: Ha 6a3e Ups M Majno 3aBHCHUT oT oOpatHoro HampspkeHust Ugks (pu ero
OOJIBIIIOM 3HAYEHUN ).

[Ipu yBenmuueHun oOpatHoro HampspkeHUs Uk, BXOIHAs XapaKTEPUCTHKA HEMHOTO
CMEIIaeTCcsl BHU3, YTO OOBSCHSAETCS YMEHBIICHHEM TOKa 0a3bl N3-3a YBEJIMUYEHHUS TOKA KOJUIEKTOPA.

Hcnonb3ys BXOIHYIO XapaKTEPHCTUKY TPAH3MCTOpPA, MOXKHO OIPENENUTh €ro BXOJHOE
compoTuBiieHne Rpx A4 omnpeneneHHoro moJokKeHUs pabouedd Touku A. g 3Toro mpu
MIOCTOSIHHOM HarnpsbkeHuH Ha Kosuiektope Uks 3a1atoT npupaiieHue Toka 6a3sl Alg u onpenenstor
MoJTyJaromieecss pu 3TOM H3MeHeHue HampsbkeHuss Ha 0aze AUgs. BxomgHoe comporuBieHme
TPaH3UCTOpA OMPEACIAIOT KaK OTHOLICHUE

R — AU 0o
86X
Al,
BI)IXOI[HBIC XapaKTCPUCTHKHU TPAH3HUCTOPA, BKIIIOYCHHOI'O0 IIO CXEME C O6I_HI/IM OMUTTEPOM,
MNpEaACTaBIAKOT 00011 3aBHCUMOCTH KOJUICKTOPHOT'O TOKAa OT HAIIPAKCHHA HAa KOJIJICKTOPEC!:

[, =H{U,) npu 5 = const.

Ha puc. 5. npuBeneHbI BEIXOJHBIC XaPAKTEPUCTUKU TPAH3UCTOPA BKIIOYCHHOTO 10 CXEME C
0OIIIMM SMUTTEPOM.

C yBennueHueM Toka 6a3bl |60 XapakTepuCTHUKU cMellaioTcs BBepX. CBSA3b MEXKIY TOKOM
KoJutekTopa Iy 1 TokoM 6a3bl lg onpenensercs kodpPuImeHToM nepeaadn Toka 6a3bl
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KOTOPBIH JIETKO MOKHO BBIPA3UTh Yepe3 U3BECTHBIN KO (UIIMEHT Mepeaadn Toka SMUTTEpa

B=

B = Al /Als = Al /(AL-AL) =a /(1 - a).

Koadduunent nepenaun toka 6a3sl [ 3aBUCUT OT HampspkeHUs Ha Kojuiekrope Uy, U OT
TOKa 3MuTTEpa I,.

I’

A
l6o+Als
60
\
) 2
UGa 0 _AU K \_Ml(_ Ul{a

Puc. 5. BeIxogHble XapaKTepUCTUKU TPAH3UCTOPA

|Ujal < 1Ug,!

[Tpy ManpIX HaMpSHKEHUSX Ha KOJIEKTOpE TPaH3UCTOP TEPEXOAUT B
PEKUM HACBHIIICHHUSI, PU KOTOPOM HEOCHOBHBIC 3apsbl HHXXEKTHUPYIOTCA B 0a3y HE TOJBKO
SMHTTEPOM, HO M KOJIJIGKTOPHBIM Iepexonamu. s coxpaHeHHs Toka 0a3pl HEM3MEHHBIM (T. K.
XapaKTePUCTHKH CHUMAIOT TpH |g = CONSt) HY)KHO YMEHBIINTH HANPsDKEHUE Ha 0a3e, 4TO MPUBOIUT
K pPE3KOMY YMEHBIICHHIO TOKOB AMHTTEpPa M KOJUIEKTOpa. B 3TOM MecTe BBIXOTHBIE Xapak-
TEPUCTUKU UMEIOT pPEe3KHil craj, Ko3()(UIMEHT mepenaud Toka 0a3bl B pe3KO yMEHBIIAETCH,
3¢ PEKTUBHOCTH YIIPABICHUS KOJUIEKTOPHBIM TOKOM CHHKAETCH.

[To BBIXOJHBIM XapaKTEPUCTHKAM MOXKHO OIPEICIUTh TaKKe BBIXOJHOE COMPOTUBIICHHE
Tpau3uctopa Rpux. st storo B paboueir Touke A mpu lg = cCoOnst 3amaroT mpuparieHue
KOJUTeKTOpHOTO HampspkeHHs AUks M OMpenensioT MOydaronieecsl MpH 3TOM IPHUpPAIIeHHE TOKa
kosiekTopa Ali. BeIxogHOE cOMpOTHUBICHHE TPAH3UCTOPA HAXOAAT KaK OTHOILICHHUE:

KoHTpos1bHBIE BOIPOCHI:

1. OOBACHUTH MPUHIIUTI JEHCTBUS TPAH3UCTOPA.

2. IlpuBecTy BO3MOKHBIE CXEMBbI BKIIIOUEHHUS TPAH3UCTOPA.

3. Kak onpenenuts mnapaMerpbl TpPaH3UCTOpPA C TOMOIIBIO BXOJHBIX W BBIXOJHBIX
XapaKTepUCTUK?

[Topsimok BBIMOJIHEHUS:

1. U3yunTh cxeMy Ha UCIIBITATEILHOM CTEH/IE
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2. N3menss Hanpspkenne 6a3bl Us o1 0 1o 230 MB, usmepste no nmpubopy PA1 Tok 6a3srl I
JUIsl IBYX (PMKCHPOBAHHBIX 3HaUYeHMM KosutekTopHoro HampspkeHus: Uk = 0; Uk = 3V; Uk = 7V.
NOJIyYEeHHBIE PE3Y/IbTaThl OTPAa3UTh B Tabnuie 1.

3. Usmensis komektopHoe HampspkeHue Uk ot 0 mo 10 V, m3mepwsTe mo npudopy PV2
KOJIJIGKTOPHBIM TOK 1y JUId IBYX (DMKCHpOBAaHHBIX 3HaueHUI Toka 0a3bl: lg = 2 MA; : lg = 3 MA;
ls = 4MA. monydeHHbIE pe3yJbTaThl OTPA3UTH B TaOIUIIE 2.

4. Ha OCHOBaHMM TOJYYEHHBIX PE3yJIbTATOB MOCTPOUTH I'padMKU BXOAHBIX M BBIXOJHBIX
BOJIbTAMIIEPHBIX XapaKTEPUCTHK.

[IpaBuna opopmieHust paboThI:

- Ha3BaHHE JJaOOpaTOPHOU PabOTHI;

- LI€JIb;

- IepeueHb U HOMUHAJIbHBIE JAHHbIE HCTIOIb3YEeMOH amnmnapaTyphl;

- cxeMa JIabopaToOpHON yCTaHOBKH;

- BXO/IHBIE U BBIXOJIHBIE XapaKTEPUCTUKH UCCIIEIOBAHHOTO TPAH3UCTOPA;

- OKCIIEPUMEHTAIILHOE ONPECTICHHE XapaKTePUCTUKH UCCIICOBAHHOTO TPAH3UCTOPA;

- BBIBOJIBI.

PabGora odopmusiercs B TeTpaau ansd  JabopaTopHbIX  paboT.  Penensupyercs
npernojaBaTesieM, 3alllUTa OCYIIECTBISETCS MOCe MOTYYeHHsI TOMYCKa.

Tab6muna 1
Bxo/iHBIC XapaKTEPUCTUKN TPAH3UCTOPA
I5 ma

Uss MV Uk=0V Uk=3V Uk=7V

0

100

150

200

250

Kommexktr onenounbsix 3amanuii Ne 17 mo Pasnmeny 3. «OCHOBBI 3JEKTPOHHUKH. DJIEKTPOHHBIC
npubops», Tema 3.2. «OnekTpoHHas mpeoOpa3zoBaTeibHas  TEXHUKa»  (AyauTopHas
CaMOCTOSITEeIIbHAs paboTa).

HaumenoBanue: MccnenoBanue BoIIPSIMUATEIIA.

3ajaHue: NPOBECTH aHAIU3 IMPOLECCOB B CXEMaX BBIIPAMUTEIBHOTO JHOJHOTO MOCTA.
HccnenoBanue ocuuyiorpaMM BXOJAHOTO U BBIXOJHOTO HAIPSKEHUS JIs1 BRIIPSIMUTEIIBHOTO MOCTA.

Kpatkue TeopeTrueckue u CripaBOYHO-MHGOPMAITMOHHBIE MaTEPHAIIBI:

B kadecTBE MCTOYHMKOB MUTAHUS PA3IUYHBIX JEKTPOHHBIX YCTPOMCTB 4aCTO UCIOJIB3YIOT
BRIMIpSIMUTENH. B coctaB BeImpsMutens (puc. 1) BXOIAT CHEIYIONIME OCHOBHBIC JIIEMEHTHI:
Tpancopmarop: Tp — ycTpoHCTBO Juisi mpeoOpa3oBaHMsI HAMpPSHKEHUS MEPEMEHHOTO TOKa
NUTAIONIe ceTH B TpeOyemoe MepeMEHHOE HAMpsDKeHHWE M pa3felieHUs DJIEKTPUYECKHUX IIeTIeH,
BeHTWIb B — mpubop, oOmamarommii OJHOCTOPOHHEH MPOBOAMMOCTHIO JJICKTPHUYECKOTO TOKa,
¢mwietp @ - ycTpoiicTBO, obOecneuMBaomiee HEOOXOAWMOE  OcCiablieHHe  MyJIbCalluu
BBIIIPSIMJIIEHHOT'O HAIIPSKEHMUSL.

_I_
Usx~1 Tp B ® [ Ussi

Puc. 1. Bempsamurens

BenTune npeoOpasyeT mepeMeHHOe HampshKeHHE B MYJIbCHPYIOIIee, YTO 00ecreunBaeTCs
€ro CBOWCTBOM OJHOCTOPOHHEW NPOBOAMMOCTH. IIpy mHpsAMOM HanpsKEHUM BEHTWIb HMMEET
COIIPOTHUBIIEHUE, OJIM3KOE K HYIIIO, a MPH 0OPaTHOM HANPSHKEHUU €r0 COMPOTHUBICHUE CTAHOBHUTCS
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oueHb OosbmIMM. B KadecTBe BEHTHJICH MOXHO HCIOJIb30BATh JIAMIIOBBIC IHOMIBI, Pa3IUYHBIC
ra3opaspsHble pUOOPbI, Ta30TPOHBI, TUPATPOHBI, UTHUTPOHBI U p. OAHAKO B HACTOsAIIEE BpeMs
OOJIBIIMHCTBO BBINIPSIMHUTENCH BBITOJIHIIOT HA IOJYIPOBOAHUKOBBIX JHOAAX T'€PMAHHUEBBIX U
KpeMHHEBbIX. CHIIOBBIE IOJIYIPOBOAHUKOBBIE BEHTHJIM 110 CPaBHEHHIO C JAPYTMMHU HMEIOT Pl
npeumyniects: 6osnee Beicokuii KIIJI, mocTosiHHAas TOTOBHOCTH K paboTe, OOJBIIOI CPOK CITyXOHl,
Majiasi Macca ¥ rabapuThl, BEICOKasi HaJIe)KHOCTb.

BospramnepHast XxapakTepuCTHKa MOJXYIPOBOJHUKOBOTO AuoAa (puc. 2, 0) oTiauyaercs OT
UieanbHON XapaKTepUCTUKU BEHTWIA (pUC. 2, a), T. K. P OOpaTHOM HaNpsKEHUU JUOJ MPOBOAUT
Tok. OJHAaKO y XOpOUIMX IMOJYNPOBOJHUKOBBIX JMOAOB OOpaTHbIE TOKM BechbMa Mallbl H
HECYILIECTBEHHO BJIUAIOT Ha pabOTy BBIIPSAMUTEIS.

I, & I, &

2) 6)

Puc. 2. BonbraMiiepHast XapakTepuCTUKa

Ha puc. 3 npencrasiieHa npocreiiiias cxema 0JHONOIYIEPUOAHOIO BBIIPSIMUTENS, B COCTaB
KoTtoporr BxomaTr TpaHchopmarop T, Bentmnap VD wu aktuBHas Harpy3ska R. Jluarpammbr

HANPSDKCHHUN M TOKa B CXEME OJIHOMOJYIIEPUOIHOTO BBIIPSIMUTEIIS [TOKA3aHBI HA PUC. 4.
Uy

0 \_/‘: M

Iy !

o \‘r:j]:) o 0 — '_T __I — ____i_ t
1 " : 1 I
T E
(= & ' o - N - - ————l
0 ¥ —=t
Puc. 3. IIpocreiimias cxema Puc. 4. IlnarpaMMbl Hanps>KEHUN U TOKA B

Tok B menu Harpy3ku, BKJIIOUYEHHOW IMOCIIEIOBATENIbHO C BEHTUJIEM, MPOXOAUT JIUIIb B T€
MOMCHTBI BPCMCHH, KOI'JJda K BCHTUJIIO MPHIIOKCHO IPAMOC HAIIPAKCHHC. Ka)I(,Z[BIe noJjimepuoaa
HaIpsHKEHUE BTOPUIHOU 0OMOTKH TpaHcopMaTopa MEHSET cBOM 3HakK. [loaToMy B TeueHne OqHOM
IMMOJIOBUHBI MEpHOAa K BCHTUIIIO MPHUKIAABIBACTCA MPAMOC HAIPAKCHHUC, B TCUCHUC CIICAYHOLICTO
noJsrynepuosia — ooOparHoe. Uepe3 BEHTUIIb U HAarpy3Ky TOK MPOXOJUT TOJBKO B OJHOM (IIPSMOM)
HampasJICHUHU, T. €. TOK B HArpy3KC IMOJy4acTCd TMOCTOAHHBIM TII0 HANIpPaBJICHUIO, HO
NyJbCUPYIOUM. BhIIpsiMiIeHHOE HampsyKeHUE COBHAAAET MO (GopMe C BBIIPSMICHHBIM TOKOM.
YacTtora mynbcaluil BBIIPSIMIICHHOIO HAIpPsDKEHHWS paBHa 4dacrore ceTd. Ilynbcupyrommue TOk U
HanpsDKEHUE  COJAEp)KaT  IOCTOsIHHbIE — cocraBisomue. CpenHee 3a  mepuoj  3HadyeHHE
BBIIPSMIIEHHOI'O (HYJIBCI/IpyIOLlLIeFO) HaNpsDKCHUs, T. €. €ro TIOCTOSIHHAasi COCTaBJISIOINAS,

.U, = Up/n, tae Upy

OonpeaAcIsICTCAd  BCIMYHUHOU AMIUIMTYAHOC 3HAUYCHHUEC HAIIPSXKCHUA BO

BTOPUYHOM  0OMOTKe  TpaHchopmaTopa, I/IJ'II/IUO =y2Uy/n = 0’45U2’rne Uz JIEHCTBYIOIIEE
3HAYCHUE HAIPSKCHHUS.

MaxkcumManbrHOE 3HAUYCHHUC 06paTHOI‘O HAIMpPsOKCHUSA, MPUKIAABIBACMOI0 K BCHTHIIIO, PABHO

AMIUIHTY/IHOMY 3HA9EHHIO U2
Uoﬁp,m =Uspy =7lg



49

KauecTBO BBIIPAMUTENST XapaKTEPU3YETCS OTHOLIEHUEM IIOCTOSSHHOW COCTaBIISIOIIEH

BBIIIPSIMIICHHOIO HAIPsDKCHUS K JIEUCTBYIOIIEMY 3HAYCHUIO IIEPEMEHHOIO HAIPSKECHHUS: Uo/Us
Yem Oosblile 3HAYCHHME STOrO OTHOLIEHMs, TEM BbIIIE KAayeCTBO CXeMbl Belmpsmurens. s

OJIHOIIOJIYIIEPHUOHOIO BBITPSMUTEISA Uy/U; = 0,45.
BaxHbM TpeOGoBaHHEM K BBIIPSIMUTEIIO SIBISIETCS CHIDKEHUE NMEPEMEHHOW COCTaBIISIONICH
BBINPSAMIICHHOTO HAIPSDKEHUS NPU TOJTYYEHMM IOCTOSIHHOM COCTaBIAONICH. BbImosHEeHue 3TOro

TpeOoBaHUsI ~ Xapakrepuzyercs  KoddduumeHtom  mynabcanui KlbpaBHHM OTHOILIEHHUIO
aMIUTUTYAHOTO 3HA4YCHUs TEPEeMEHHOW COCTaBISIOMICH BBIIPSIMICHHOTO HANpPsDKEHUS K €ro
nocrosamoi cocrapmsromeit: Ko = Un/Uo.

Koaddurment MyJIbCAUN 4acTo ONPEACIISIIOT o nepBou TapMOHUKE:

Kot = Unt/Uo, r1¢ Uni — ammmryna mepBoii rapMOHHKH BBIIPSAMICHHOrO HAmpsDKCHHS. s

OJHOIIONMYTEPHOHOr0 BEmpsivuTens Knt = 1,57,

K BeimpsmuTensM mnpeabsBisercs Takke TpeOoBaHHe, Kacalolleecs pexuma padoThl
BEHTHJICH: 00paTHOE HaNpsDKEHUE, IPUKIIAIbIBAEMOE K 3aKPBHITHIM BEHTWISIM, HE JIOJDKHO HAMHOTO
IPEBBIIIATh BBIIPSMICHHOE HaNpsbkeHue. BpimoigHeHue 53Toro TpeOoBaHHsS XapaKTepHU3yeTcs
OTHOILICHHEM MAaKCHUMAaJbHOTO 3HAa4YeHHUs OOpaTHOrO HANpPSDKEHUS K CpelHEeMY 3HA4YCHHUIO
BBIIIPAMIICHHOT' O UOGDm/ Uo-

Jl1st OZTHONOTTYNIEPUOTHOTO BHHp;IMHTemI:Uoﬁnm /Up=m.

CxeMbl OJHOIONYNEPUOAHBIX BBIIPSAMUTENIECH HMMEIOT PAJ CYILIECTBEHHBIX HEJOCTATKOB:
MaJloe 3HA4YCHHE BBIPSIMICHHOTO HAmpspKeHUs, OONbInoi ko3 ¢uiueHt mynbcauit u ap. Ha
MPAKTUKE YaCTO MCHOJIB3YIOT pa3IMYHbIE CXEMbl ABYXIOIYIEPUOIHBIX BhIpsimuTeneid. Ha puc. 5,
a, O TpeACTaBIEHBI CXEMbI JBYXIOJIYIEPUOJHOTO BBIIPSAMUTENS C BBIBOJOM OT CEpEIUHBI
BTOPUYHONW OOMOTKHM TpaHc(opmaTopa W MocToBasi cxema. Hambosee pacmnpocTpaHeHa W3 HHUX
MOCTOBasi CXe€Ma, B KOTOpPOH He Tpedyercs TpaHCPOpPMATOp, MMEIOMIMKA OTBOJA OT CEpEeIUHBI
BTOPUYHONU OOMOTKH.

Tp VDI
s DI

Tpr— -
I-I.?. Uo Ty | ~ |
U[Imﬂ%ﬂ_EJR_J, Ut | } Uz
- U,

P —Rc:U:
VD2 a) ot 0
Puc. 5. JIByxmosynmepuoJHbIC BBIIPSAMHUTEINA: a) — CXeMa JIBYXIOJYIEPHOIHOTO
BBINIPSIMUTENISL C BBIBOJIOM OT CEpPEAMHBI BTOPUYHOW OOMOTKH TpaHchopmaropa; 0) -
MOCTOBasl CXeMa
UYeTtbipe BEHTUJISI CXeMbl 00pa3yloT MOCT, K OJJHOW TUAroHald KOTOPOIO MPHUCOEAUHSIIOTCS
KOHIIBI BTOPUYHOH OOMOTKH TpaHC(opMaropa, a K JIpyroil Harpyska BbIIpsSMHTENs. BeHTwin B

cXeMe paGoTaloT MOOYEPEIHO MOMAPHO: TPH MONOKUTEIBHOM TIOTYBOJIHE HAMPSLKEHHs U2KoTopas
COOTBETCTBYET IIPSIMOMY HaNpsKEHUIO erTis Aok IPOXOJIUT qepe3r£[1 narpysky ullsa mpu
OTPHLATEBHON II0JIyBOJIHE HANPSKEHUS Uy cooTBercTByromIeil NMpsiIMOMY HAMPSDKEHHIO BEHTHJIA

A2 Tox MPOXOIUT qepezm Harpy3Ky ula. Ha puc. 6 mpeAcTaBIeHbl JUarpaMMbl HaNpsOKEHUN U
TOKa B MOCTOBOM cxeme. YacTora mysbcalMil BBIIPSAMIICHHOIO HAIpsDKEHUsS 31eCh B JBa pasa
0o0JbIIe, YEM B OJTHOMOIYIEPUOIHON CXEME, YTO YBEIMUMBAET CPEAHEE 3HAUCHHE BBITPSMICHHOTO
HaIPSDKEHUS:

Up=2Usm/n =242 Us/ &,

Koapduuuent mnynpcanuii BBIIPAMIEHHOTO HampsDKEHUS 10 TEPBOW  TapMOHHUKE
K. = 0,667,

MaxkcuManabHOE 3HAU€HHE OOpaTHOTO HANPSDKEHUS, MPHUKIAABIBAEMOrO0 K 3aKPBITHIM

BCHTUJISIM, PAaBHO AaMIUIMTYAHOMY 3HAYCHUIO HaHpH)KeHI/ISIUmeT. K. IMaJCHUC HAIIPAKCHUA Ha
OTKPBITBIX BCHTUIIAX OJIM3KO K HYJIO, T. €.
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Uo];p m = Uzm = TtUg/Z = 1,57 Uo.

Puc. 6. /IlnarpaMMbl Hanpsp>KEHUS U TOKOB B MOCTOBOM cXeMe

[Ipocreiimme cxeMbl BBIIPSAMHUTENCH HWMEIOT OONbIION KOAD(HUIMEHT Imyibcarui
BBHIMIPSIMIICHHOTO HampspkeHus. [loaToMy manee mpemaycMaTpUBAIOT CrIIXHBAIONINE (DUIBTPHI.
O6piuHo ucnonb3ytoT [- wimm Il-o0pasHbie  GUIBTPBI, BKIIOYAKOMME B ceOs  Apoccenw,
KOHICHCATOpPbl W pe3ucTopbl. Yame Bcero wucnonb3yor LC-¢unbtper (puc. 7, a, 0),
o0ecrneunBaroIIne Xopolee CriIakKMBaHue MyJIbCalluil pU Pa3InYHbIX Harpy3Kax.

Konnencatop ¢unstpa C BKIIOYAIOT MapasiienbHo Harpyske & Torma mpu BBHIIOTHEHHH

yenoust Xe = | /o C) << R xonnencarop cmibHO IUIyHTHpYeT Harpy3sKy II0 MEpEeMEHHOI
COCTABJIAIOLIEH U 3HAYUTEIILHO YMEHBINAET [IEPEMEHHOE HAIIPSKCHUE HA HATPY3KeE.

Jlpoccens L BKTIOUalOT TOCTEOBATENBHO ¢ HArpys3koif &£ . IIpu BBINTONHEHHH YCIOBHS
X, = ® L >> Rnepemennoe HanpskeHue ¢ BBIXOJA BHIIPAMHUTE ISl 3a/Iep/KUBACTCA HA IPOCCENE

dbumbTpa M B Harpy3ky He momamaer. OxHoBpemennoe Bkmrouene L uC maer Gombiroit sddexr
CTJI&KUBAHUS IYJIbCAllMil  BBIIPSAMIICHHOTO HampspkeHus. KauecTBo ¢uibTpa OIEHHMBAIOT

K05(QQUIHUEHTOM CTIIaKUBAHMS Kera = K 5 / K. sorie Ko, s Koo - cosquumenter mysscanmii

K

BBITIPSIMUTEIS HA BXOJIE U BhIxoie GpuiibTpa. Uem Oomnbiie Mo teMm 3¢ dekTrBHEE paboTaeT QUiIbTp.

L

— L
o J_ - o J_ Y J_ )
Upx C—|— Uo| |R Upx CT CT wl IR
¢ a) - —
Puc. 7. Cxembl ucnons3zoBanusi LC-QuiIbTpoB M CriaXWBaHUs TYJIbCAIIUN TPU PA3THIHBIX
Harpyskax: a) - ['-oOpasusiit punbsTp, 0) - [1-06pa3ubiii GpuiIbTp

[Ipu pabGoTe BBIIPSIMHUTENS YACTh BBIIPSIMICHHOTO HANpSOKEHHsI MaZaeT Ha AaKTUBHOM
COIIPOTHUBIICHUN BTOPUYHONH OOMOTKM TpaHchopMmaropa, Ha MPSMOM CONPOTUBICHUU OTKPBITOTO

BEHTHJI, HAa SIEMEHTaX criaxupaiomero ¢uiprpa. C yBelMdeHHEM BBIIPAMIEHHOro Toka lo
MOTOOHBIC MOTEPH HAMPSUKCHHS YBEIMUMBAIOTCSA, 4 HATPSIKCHHE HA HArpyske YO yMeHbImaercs.

3asucumocts Yo = f (lo)naswisator Bremneit XapaKTepPUCTHKOM BIPSAMHUTENS (pHC. 8).
UDJL

—

lo
Puc. 8. BHenHsas XxapakTeprucTHKa BBIIPSIMUTENSA

YeM MeHblIIE NU3MEHSETCS HAPSKEHUE Ha Harpyske Uo npu n3MeHeHnu Tokalo, Tem BImTe
Ka4eCTBO BBIIPSIMUTEIIS.

[IpakTuyeckue 3aqauu, 3a1aHUs, YIIPaKHEHUS:
1. U3yuuts cxemsl cTeHa «BhIIpsAMUTENN» AaTh ONMCAaHUE THIIOB BBITPSIMUTENEH.
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2. CHSATB ¥ IOCTPOUTH BOJBTAMIIEPHYIO XaPAKTEPUCTUKY MOCTOBOTO BBITTPSIMHUTEIIS.
3. 3apucoBaTh OCHMIUIOIPaMMY U3MEHEHHS BBIXOIHOTO HAIPSIKEHHUS.

[Topsimok BBIOJIHEHUS:

1. W3y4uTh yCTpOWCTBO, NPUHIMIN ACHCTBUA M 0OJACTh NPUMEHEHHS OAHO(A3HOTO
MOCTOBOTO BBITIPSIMHTEIIA.

2. HauepTuTh cXeMy YCTAaHOBKH M TAOJIUILY JIJISl CHATHS XapaKTEPUCTHK.

( ) HII1
vD1 VD2

(a) 4 | 2
= A

_/

HII3

0-250V VD3 VD4
o, |

Puc. 9. Cxema mabopaTopHOi YCTaHOBKH:

UII1 — amnepmerp nepemenHoro toka ~ 1 mA; UII2 — munnmamnepmerp nepemenHoro toka 300
mA; UII3 — BonsT™MeTp mepemenHoro toka 250 V; U4 — BoasT™MeTp mocTostHHOTO TOoKa 450 V;
UII5 — mumummamnepmertp nocrosiHHoro Toka 300 mA; UII6 — ocummorpad snextponssiit; J11-/14
— muonbl KJ[ 209A; JI1-JI3 — narpy3ounsie jgammbl; Bl, B2— TymOnepst

1. Cobepute cxeMy coraacHo puc. 9.

2. YcranoBute Ha Ooke nuTanus nepekiaouatens JIATP B monoxenue «~0-250 V».

3. IoaxmouuTe cxemy K kiiemmam nuTtanus «~ 0-250 V» npubGopHOro mraTusa.

4. N3Mensiss HampsbkeHHe Ha Bxojae Bbimpsamutens or 0 mo 250 V, cHuMHTE W MHOCTpOWTE
BOJIbTAMIIEPHYIO XapaKTEPUCTUKY OAHO(PA3HOTO MOCTOBOTO BBIITPSIMUTEIIS.

5. Tloka3aHust IPUOOPOB 3aHECUTE Tosmp = £ (Ussanp)
[IpaBuna opopmieHust paboThI:
- YKa3aTh BXO/JHBIC U BBIXO/HBIC TAPAMETPHI BBINPSIMUTEIICH;
- cxeMa J1abopaToOpHON YCTaHOBKH OJTHO(A3HOTO U TPEeX(Pa3HOI0 MOCTOBOTO BHIIPSIMUTEIIS;
- TAOJIUIIBI C HKCTIEPUMEHTAIEHBIME JJAHHBIMH;
- PUCYHKH € 3KpaHa ocIuuiorpada;
- BBIBOJIBL.
PaGora odopmisercs B TeTpaaM U1 NpaKTUYeCKux pabor. Perensupyercs
IpEernoaaBaTesIeM, 3alliTa OCYIIECTBISCTCS MMOCTE MOTYIEeHHS JOMyCKa.
TaGnuiel U BBIBOABIL:
Tabmuma 1

[Tapamerpsl [OnHOGDA3HBIN BRIIPIMUTEITH
U2, B 0 20 (0 100 120 140 (160 180 200 220 250

B Ta0m. 1.

[Ipu akTHBHOI Harpy3ke

(UBnbin, B

IBBIIT, A

12, A

[Ipu aKTUBHO-UHAYKTUBHOMN Harpy3Kke

(UBnbin, B

IBEIIT, A

12, A
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[Ipu akTUBHO-EMKOCTHOW Harpy3ke

(UBnbin, B

[BBIIT, A

12, A

KoHTposabHbIE BONPOCHI:
1. [TosicHUTH Ha3HAYEHUE PJIEMEHTOB CXEMBbI BBIIPSMUTEISL.
2. 300pa3uTh BOIHTAMIIEPHYIO XapAKTEPUCTUKY BEHTHIIS.
3. Kakune 31eMeHThl MOXKHO MCHOJIb30BaTh B KAYECTBE BEHTHIIEH?
4. IlepedncanTh U3BECTHBIC BAM CXEMBI BBITPSIMHUTEICH.
5. OT 4ero 3aBUCUT YACTOTA MYJIbCAIIUN BHIMPSIMIEHHOT'O HATPSAKEHUS?
6. Jlats onpenencHure k03P PUINEHTOB MyIbCALUI U CrIIaXKUBAHUS
7. N3 xakux cooOpaxeHui BEIOMPAIOT 3JIEMEHTHI CTIaKUBaroIero GuibTpa?
8. 300pa3uTh BHENIHIOI XapaKTEPUCTUKY BHIIPSIMHUTENS. VI3SMEHUTHCS JIM OHA MPU MOAKIIOUESHUN
K BBIIPSIMUTENIO CrIaXKUBaromero gpuabrpa?

Kommnexkr oneHounbsix 3amanuit Ne 18 mo Pasnmeny 3. «OCHOBBI 3MEKTPOHHUKH. DJIEKTPOHHBIC
npubops», Tema 3.2. «OnekTpoHHas mpeoOpa3zoBaTeldbHas TEXHUKa»  (AyauTopHas
CaMOCTOSITEeIIbHAs padoTa).

Haumenoanwe: MccienoBanue CriakuBaroIero GUibTpa.

3amaHue: BBIIOJIHUTH pacyeThl JJIEMEHTOB criiaxkuBawomux GuiabTpoB. Homepa 3amanmii
YKa3bIBa€TCs IPETO/IaBATEIIEM.

1. OnHO3BeHHBIN (GUIBTP, COCTOAIIMA W3 JApocceNss ¢ WHAYKTUBHOCThIO L = 20 ' wm
koHaeHcaropa C = 10Mk®, DNOAKIIOUEH K OJHOIOJIYNEPHUOJHOMY BBIIPSIMUTEIIO,
HanpspkeHue nyabcanuid koroporo U; = 10B mpu vactore cetn f = 50 I'm. Onpenenurs
K03 puureHT PUuabTpaMy U HaNpsHKEHUE MyJIbCallii Ha BBIXO1E (GHIIBTPA.

2. Haiitu xodddummenT ¢uiabTpanmuu IBYX3BEHHOTO (WIbTpa, €CIM WHIYKTHUBHOCTH
npocceneit Ly = 10 T'u u Ly = 20 I'n; emkxoctu C; = SMk® u Cy = 10Mx®D nipu yacrore cetu f
=50 TI.

3. Toctpouts cxemy JIBYXIOJYNEPUOIHOTO MOCTOBOTO BBIIPSIMUTENSA C EMKOCTHBIM
CTIIQXXUBAIOIIMM (UIBTPOM M OINpPENeTUTh KOAPGUIUEHT CriakKUBaHUSI MPU YCIOBUH, YTO
aMILTUTy/la HaNpsDKEHUS BTOPUYHOM OOMOTKM  TpaHcdhopmaropa Usym = 2508,
BBITIPSMIICHHBIA TOK, MPOXOAIIMA depe3 Kaxawli nuoxa, I, = 50MA, gacroTta cetu f, =
400 I'u, emxocTh KoHAEHCaTOpa punbTpa Cy = 10MKD.

4. B cxeMy OJHONOJYNEPUOJHOTO BBIIPSIMUTEIS BKIIOYEH EMKOCTHOM CIUIaKMBAIOLIUI
¢unbTp. Onpenenutb €MKOCTh KOHJeHcaTopa (UIbTpa, €ClId COMPOTHBIEHHWE HArpy3KH
Ry = 820 OMm, yacroTta cetu f. = 50 'y, koaduruent crimaxusanus ( = 10.

5. B cxemy OAHOMOJYNEPUOAHOIO BBIIPSIMUTENS BKIIOUEH WHIYKTUBHBINA CIIIQKHUBAIOLIUIT
¢buneTp. OnpenenuTs WHIYKTUBHOCTH JIPOCCEIS, €CIU BBIIPSAMIICHHBIN TOK [ = 75MA,
BeIpsiMiieHHOe HanpspkeHue Uy = 120B, uactora cetun f. = 400 'y, xosddunment
criiaxxuBanus q = 15.

Kommuiekt onenounsix 3amanuii Ne 19 mo Pasnmeny 3. «OCHOBBI 3JEKTPOHUKU. DJIEKTPOHHBIE
npuoopel», Tema 3.3. «INEKTPOHHBIC YCUIIUTEIN W T€HEPATOPBI» (AYIUTOpPHAS CaMOCTOSITEIIbHAS
pabota).
HanmenoBanue: MccnenoBanne paboThl yCHIATEIIS.
3ananue: ucciuenoBaTh padoTy YCHIUTENS MOCTOSHHOTO TOKA
TeopeTnueckue CBeICHUS.

Yeunmutens noctossHHOoro Toka (YIIT) — 3T0 ycunuTenb, CIOCOOHBIM YCHIMBATh MEAJICHHO
WU3MEHSIOIINECS U TIOCTOSIHHBIE CUTHAJIBI.
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Tepmun «ycunumens NOCMOAHHO20 MOKA» UCNONb3YEMCs N0 MPAoUyuu U He
A6IAEMCS BNOJIHE MOYHbIM, M.K.!
- VIIT ycunueaem ne monvko nocmosinuvie, HO U nepemMeHHble CUSHATBL.
- VIIT, xax npasuno, aenrsaiomcsa ycunumensimu HanpsaxceHus, a He mokKd.

Heo0xomuMoCTh yCHIMBATh TOCTOSIHHBIE CHTHAIBI JIeTaeT HEJIONMYyCTUMBIM TPUMEHCHHE B
cxemax YIIT tpanchopmaTopoB, pa3aeuTEeIbHBIX U ITYHTHPYIOMUX KOHIEHCATOPOB.

VIIT, B KOTOPBIX yCHUIUTEIbHBIE KACKabl BBITIOJHEHBI MO cxeMe ¢ obmmmM smutrepoM (03), a
€MKOCTHbIE U TpaHC(hOpPMaTOpHBIE CBSI3U 3aMeHEHbl pe3ucTuBHbIMHM (Takue YIIT HazpBaroTcs
OJTHOTAKTHBIMH ), UMEIOT 3HAUUTEIbHBIC HEIOCTATKH:

- pe3ucrtop B IeNH SMUTTEpa, MNPUMEHEHHE KOTOPOro HEOOXOIUMO Jsi OCYIIECTBICHUS
TEPMOCTAOMIIN3AIMH PEXKHMA TOKOS, CYLIIECTBEHHO CHIDKACT KOA(P(PUIMEHT YCHIICHUS KaKIOTro
kackaga (B YHY oTu pe3ucTophl IIYHTUPYIOTCS KOHACHCATOpPAMH, COMPOTHBICHHE KOTOPBIX
MI0JIE3HOMY CUTHAJly MaJio).

- 00muit kodddunment ycmienust YIIT cHmkaeTcs 3a c4eT MoTeph Ha PE3UCTOPAX MEKKACKATHBIX
CBA3EH.

- VIIT umeer cymiecTBEeHHBIN Aperid HyIs.

Hpeiigp Hyna — >mo usmMeHeHue cueHald HA 6blXo0e Npu OMCYMCMEUU
usmenenull 6x00Ho2o0 cuenana. Benuuuna Uy, = AUIKy (AU — makcumanshoe
HanpsdiceHue Ha Gvixode ycuaumens, 6vizeanHoe Opetipom, Ky —
koappuyuenm ycunenus YIIT) nazvigaemes npugedennvim opetgom.
Hanuuue opeiigha myna ocpanuuusaem uy8cmeumenbHOCMb YCUIUMEN M.K.
MUHUMATbHBIL 6XOOHOU CUSHAT OONHCEH 3HAUUMETLHO NPEBOCXO00UMb BeIUYUNY
npusedeHHo2o opetiga (6 NpomueHom ciyyae NOAE3HbLU CUSHAL HA BblX0Oe
HEeB803MONCHO OMAUYUMb OM CUSHANA Opeliha).

OcHogHble npuduHbvl Opeligha Hyns — Smo:

- memnepamypHas U 6peMeHHAs HeCmabUlIbHOCMb NApaAMempos 31eMeHmos
cxem (8 nepsyro ouepedb — mpaH3ucmopos).

- HeCMAabUILHOCMb UCMOYHUKO8 NUMAHUSL.

- HU3KOYACMOMHbLE NOMEXU.

Vayuwenue  xauecmea  ucmounuxoe numanus U MeMNEpaAmypHou
cmadunuzayuu MpaH3ucmopos 0k ymMeHvueHus opetigpa Hyas HedghghekmusHo,
m.K. manevwue usmenenus ycunuearomes YIIT.

[lepeuncnennble HETOCTATKU B 3HAYUTEIBLHOM CTENEHN YMEHBIIAIOTCS B ABYXTaKTHBIX (MOCTOBBIX)
VIIT, naubosnee pacnpocTpaHEHHBIM M3 KOTOPBIX SBISETCS CUMMETPUUHBINA AudQepeHnnanbHbIH
YCUJIUTENbHBIN KacKa/l.

[Ipocrefitiasi cxema cummeTpuyHoro auddepeHIMaIbHOTO Kackana mpuBeneHa Ha puc.l.
Tpansucropsr VTi, VT, u pesucropsl Rg;, Rx» 00pa3yroT MoCT, B OJHY JauaroHajb KOTOPOTO
BKJIIOUEHBI MCTOYHUKH TMUTaHUS, a B APYIyl0 — Harpys3ka. bamanc mocra qocturaercs BBIOOPOM
UJCHTUYHBIX M0 MapaMeTpaM TPaH3UCTOPOB U PAaBEHCTBOM COMPOTHUBICHUH B MX KOJUJIEKTOPHBIX
uersix. JIng TOYHOro CHUMMETPUPOBAaHHS B CXEMY BKIIIOYAIOT ~PE3HCTOP Ry (puc.2).
CompoTuBieHHE 3TOro pe3ucropa oueHb Mano (R; << Rj), U HE BHOCHUT CYIICCTBEHHBIX
W3MCHCHUW B TMPUBEICHHBIC HIDKE YPABHECHWS, BBHITIOTHSIONINECS B CXEMe, MPEICTABICHHON Ha
puc.1:

- Ut yd9acTka nenu («+ E» - «o0mast Touka SMUTTEPOB TPAH3UCTOPOBY):

Us;=Uxp=Us=+E-I3Ry 1)
rae: |15 =15, + |5, — Tok, mporekaromuii mo pe3uctopy Ro.
- Ui ydacTkoB 1enu («— E» - «komrexkrop VTi») u («— E» - «komnektop VTo»):
U[{] =-E+ |1{1 R[{ (261)
UK2= —-E+ |1{2R[{ (26)
raec: RK = RKI = R[(g

- U151 yayacTkoB menu  («domMutrep VT1» - «6a3a VT1» - «MCTOYHHUK BXOJHOTO CUTHaNA Ugy ;» - «Ly) u

(«omutTep VTo» - «0aza VT,» - «MCTOYHUK BXOJHOTO CHTHAJA Ugy o, - « L »)
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Upar = Us £ Uy (3a)
Upzz2 = Us £ Upx2 (36)
BrixogHOE HanpsbKEHUE KacKasa:
Ussrx. = Uk —Ugs = (Ix2 — lxi)Rk 4)
Pexunm mokost.
B pexume mokoss Upy; = Ugy, = 0. IIpm 3TOM MO TpaH3UCTOpaM MPOTEKAIOT PaBHBIC TOKU
(57 = g m lg; = lgo); HampsokeHus Ha uxX Kojutekropax oauHakoBbl (Ux; = Ug;) U BeIXOIHOE

HANpsDKEHUE Kackajga paBHO HyM0. BenmunHa 0a30BBIX TOKOB OIPENEISETCS COMPOTHBICHHUEM
pesucropa R5, KoTopoe, mpu MOTYyYEHHUH HEOOXOAMMOTrO HAMpSIKEHHUS CMEIICHUs TPaH3UCTOPOB,
OKAa3bIBAETCSI JIOCTATOYHO BBICOKUM, YTOOBI OOECIIEYUTH XOPOIIYIO TEMIIEPATYPHYIO CTa0MIN3aLINIO
pexXumMa MmoKosi.

IIpu yBenuyeHuM TemIepaTypbl TPaH3UCTOPOB BO3pacTaroT TOKH lx;; lx2; 1. He3nauurtenbHoe
yBEIUYCHUE TOKa |, TPUBOAUT K CYIIECTBEHHOMY BO3pacTaHWio TpousBenaeHus |, Ry, wu
yMeHblIeHnto HanpsbkeHuss Uy (eMm. ¢opmyny (1)), 4TO IPUBOAUT K YMEHBIIEHHUIO HAIPSDKEHHM
Ups; 1 Ugo,. (eM. dopmyner (3a); (30)). YMenbmienne Ugy; u Ugy,  BBI3BIBAaET, B CBOIO OYepelb,
yMeHbIIIeHHuEe TOKOB lg;. lx2. 15. T.0. B cXeme ocyIiecTBIsieTcs OTpHUIaTeNbHas 00paTHasl CBS3b 10
CyMME 3MHTTEPHBIX TOKOB. B pesymbrare Tok |p = ly; + |y, = lg; + lg; crabummsupyercs.
KadecTtBo crabunmusanuu ITOCTAaTOYHO BBICOKOE, YTOOBI cuuTaTh, 4yTto |5 = const. T.e. depes
pesuctop Ry B cxemy mojiaeTcsi CTaOMIIBHBIN TOK.

Hpeiid vyns B cxeme JICK Ha HECKOJBKO MOPSAIKOB MEHBIIE, YeM B OJHOTAKTHBIX CXeMax, T.K.
IPH JTFOOBIX CUMMETPUYHBIX M3MEHEHHSIX HATIPSDKEHUS HA KOJJIEKTOPaX TPAH3UCTOPOB U3MEHSIOTCS
OJIMHAKOBO, U UX PA3HOCTb OCTAETCS MOCTOSHHOI.

Ilpu abcontomnol uOeHMuUYHOCMU XapaKmepucmux mpaH3ucmopos opetig
HYIs1 Obll Obl paseH HYNI0, 0OHAKO HA NPAKMUKe 3Mo He 00Cmudicumo. B
Hacmosujee epems OuggepenyuanbHble KACKAObl U320MABIUBAIOMCA 6 8UOe
unmezpanouvix muxkpocxem (MMC) u e6vicokas cmeneHb cummempuu
obecneuugaemcs u320mogieHuem mpaH3ucmopos Ha 0OHOM KpUCmaiie.

PexxuM ycuieHus.

1. Paccmotpum paboTy cXeMbl IpH 3aMbIKaHUK 0a3bl TpaH3ucTopa VT, Ha 3a3eMJICHHYIO TOUKY
«L» (Upx, = 0) u momaye BXOHOTO curHaia Ha 6a3y Tpausuctopa VTi (Ugy; # 0).

[Tpu momaue BxomHoro curHama Ugyx; < 0 Bo3pacraeT Tok 6a3bl (l5;) U HapsDKEHUE MEXKIY
6a3oii 1 smutrepoM (Ugs;) Tpansuctopa VT; , UTO MPUBOIKT K YBETHUEHHUIO KOJUIEKTOpHOTO (l4/) 1
smutTepHOTro (15;) TOKOB 3TOTO TpaH3ucTopa. ¥YBenuueHue Toka ly = ly; + |5, nmpuBoauT, Kak yxe
YKa3bIBAJIOCh, K BO3pacTaHuio mnpouwsBenenus | R; w ymensmenuto Hanpspkenus U;. B
pe3yibTaTe yMEHbIIACTCsl HampsbkeHue Mexay 0azoir u smutrepoM (Upsy) u Tok 6asel  (lg)
Tpan3uctopa VT,. YMeHbIeHrne 6a30BOro TOKa MPUBOJNT K YMEHBIICHHIO KOJUIEKTOpHOTO (lx0) M
aMHUTTEpHOTO (l5;) TOKOB BTOPOTO TPaH3UCTOPA M CYMMApPHBI TOK SMUTTEPOB COXPAHSET 3HAUCHUE,
cooTBeTcTBYyMOIIEe pexumy mokos (I, = ly; + 15, = const.). T.k. Tok |, mpum pabore kackana
COXpaHsIeT CBOE 3HAYCHHE, TO, HECMOTPSI HA 3HAYUTEILHYIO BEIIMYUHY COMPOTUBIICHUS PE3UCTOPA
R», majeHve HampsbKeHHS Ha HEM HE CHIDKaeT Kod(DHUIMEHT ycuieHHs Kackala, B OTIWYHE OT
YCHIIUTENBHOTO KacKajia C OOIIHUM dYMUTTEPOM.

T. o. oTpunarenbHOE MpuUpalieHue BXOTHOTO HAMPSKEHUs] MPUBOANUT K YBEIMUECHUIO TOKA lx; U
YMEHBIIIEHUI0O TOKa lgy, HYTO COOTBETCTBYET OTPHUIATEILHOMY MPHUPAIICHUIO BBIXOJHOTO
HaNpsDKEHUs KacKaja:

Upsrx = Uz —Uks = (k2 — 1xr)Re <0

[Ipu nmonmagye BXxomHoro curHaima Ugy; > 0 Tok lg; ymeHbmaercs, a Tok lg, Bo3pacraer u

BBIXOJHOE HAMPSKEHUE MOJI0KUTEIIBHO:

Upsrx = Urz —Uks = (k2 — Ik )R >0
T.k. 3HaK BBIXOJHOIO HAMpPsDKEHUS COBMAAAET CO 3HAKOM BXOIHOTO, 3TOT BXOJ YCHUIIUTENs
HA3BIBACTCSI NPAMbIM
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Ugsry. = + Ky Ugy; (Ku — k03 duriueHT ycusaeHus no HanpsKeHuUIo).

2. Tlpwu 3ambikanuu 06a3el Tpansucropa VT, Ha 3a3eMieHHYIO TOuKy «L1» (Ugyx; = 0) u mogaue
BXOJIHOTO CHUTHajga Ha 0a3y Ttpansucropa VT, (Ugy: # 0), oTpUIAaTEIbHOMY NPHUPAIICHUIO
BXOJIHOTO HANpPSDKEHUST COOTBETCTBYET MOJIOKUTEIBHOE MpHUpAIllEHuEe BBIXOJHOTO M HAOOOPOT.
OTOT BXOJ YCUJIUTEINSI Ha3bIBACTCS UHBEPMUDVIOUSUM

Upsry, = — Ky Upx2

3. Ilpu nmomaue Ha 6a3bl TPAH3UCTOPOB BXOJHBIX CHUTHAJIOB OT JBYX HE3aBUCHMBIX UCTOYHUKOB

BBIXO/IHOE HAMPsHKEHUE OMPEIEISIeTCS METOIOM CYNEPIIO3UIINY (HAIOKEHNS):
Ugsx. = Ku (Ugxs — Ugx.2).

Henocratkom cummerpuuHoro auddepeHnnaibHoro Kackaa BisieTcsl OTCYTCTBHE O0IIeH TOUKU
Yy MCTOYHHUKOB BXOJHBIX CUTHAJIOB M BBIXOJOM YCHIUTENA. JTOT HEJOCTATOK YCTPAHEH B CXEME
HECUMMETpUYHOTO auddepeHImaIbHoro kKackamaa (puc.3), y KOTOpPOrOo CHTHAJI CHHUMAETCS C
KOJUJIEKTOpa TpaH3ucTtopa VT,, Ipu 3TOM CONPOTHUBIIEHUE B KOJUIEKTOPHYIO Lienb TpaH3ucTopa VT
0OBIYHO HE BKJIIOYAIOT.

T.k. B pexxuMe MOKOS HaNpshbKEHUE Ha KOJUIEKTope TpaH3ucTopa VT, CylIecCTBEHHO MEHBIIE HYIIS,
JUIsl 0OecTieyeH sl BHIITOJIHEHUS YCIIOBHUSL:

Ugprx. = 0 mpu Ugx; = Ugy>=0,
HE0OXOMMO BBECTH B BBIXOJIHYIO LI€TIb HCTOYHUK MOCTOSHHOTO KOMIIEHCHPYIOIIETO HaNpPsHKEHUS,
YTO CHMXXAeT KOA(PPUIIMEHT YCWICHUS. B MpakTHUECKUX cXeMax ISl KOMIIEHCAIIUU HCIOIbh3yeTCs
PE3UCTUBHBIN IETUTENh HAPSKEHUSI.
Tabnuma BapuaHTOB.

Bpuraza 1 2 3 4 5 6 7 8
U'sx2[mB]| -60 — 40 — 20 +20 +40 + 60 + 40 — 40
U'sxamB]| +20 +40 + 60 — 60 —40 - 20 -20 + 40

R10[KOM] 5,0 5,0 10,0 7,5 5,0 10,0 75 10,0

1. CumMeTpryHbi auddepeHInalIbHbI KACKaI.

1.1. YcraHoBHUTH TyMOIEPHI:

Siu$S, — B IIOJIOXKEHUE « L »;

S; — B IIOJIOKEHUE «R4»;

S4, S 1 Sg — B OJIOKEHNE «BBIKII. ).

1.2. BxJIrO4nTh CTEH. YCTaHOBHUTD HANPSKCHUS MCTOUHUKA nutanus Ep = #15[B].

1.3. TlorenunomerpoM R4 ycTaHOBUTH HaNpsOKEHHE B KOHTPOJBHOW TOuke «l» (HampspkeHue
peknMa Mmokost Kojutekropa tpansucropa VT1) Uxy = 7,5 [B]

[MotenmmomerpoM Rz  mpousBecTu OaTaHCHPOBKY CXEMbI (IOOWTHCS HYJIEBOTO 3HAYCHHUS
HaANPSDKEHUS MEKIY KOJIJIEKTOpaMHU TPaH3UCTOpPOB). M3MepuTh HanpsKeHUE B KOHTPOJIBHOM TOUKe
«l», mpu HEOOXOAMMOCTH OTKOPPEKTUPOBATh €ro 3HAUEHHUE TOTEHIIMOMETpOoM R, W BHOBB
IIPOU3BECTH OAIAHCUPOBKY CXEMBI.

1.4. TloakIrOUUTh IPSIMOM BXOJ YCHIIUTEIS K UCTOYHHUKY BXOJHOTO HampspKeHHs (TyMmOiepoM Sp).
W3MeHSTh HallpsDKEHUE Ha PSAMOM BXoJe yerauTens (Up) cHadana ot Hy/s go +200[mB], 3arem ot
Hyiast o — 200[mB]. Tloka3anuss mpuGOpoB (HampspKeHHE Ha BXOJE M Ha BBIXOJE KacKaja)
3aHOCUTH B TabmuIty 1.1.

Tabmuma 1.1.

u[mB] | -200 | -150 | -100 | —-60 | -40 | -20 | O | +20 | +40 | +60 | +100 | +150 | +200

Uppix.1[B]
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1.5. o manHbM Tabiuipl 1.1 mocTpouTh nepeaaToynyro GyHKUMO yeunmutenst Ugpy; = f(U) u
OTpeeNuTh 10 Hel Koaddunuent yeunenus kackaga Ky = AUppy /AUy,

1.6. TlogkmiOYnTh WHBEPTUPYIOIIUN BXOJ YCWIHMTENIS K HMCTOYHHUKY BXOJHOTO HaIPsHKCHUS
(Tym0GiepoM Sy) W yCTAaHOBUTH Ha HEM HAIpPsSHKEHUE PAaBHOE 3aJlaHHOMY B TaOJIMIIC BapHUaHTOB
3HAUYCHHIO U*BX 2. IoBToputh ombIT. Ilokazanus mpuOOpoB 3aHOCUTH B Tabmumy 1.2., mo ee
JAHHBIM [TOCTPOUTH MEPEIATOYHYIO QYHKIUIO yCHITHTENS Ugpry2 = f(U1).

Ta0mnuma 1.2.

u[mB] | -200 | -150 | -100 | —-60 | -40 | -20 | O | +20 | +40 | +60 | +100 | +150 | +200

Uppix 2[B]

1.7.  VYcraHOBUTH Ha NpPSIMOM BXOJ€ HAaNpsHKCHUE paBHOE 3aJlaHHOMY B TaOJHMIlE BapHaHTOB
sHauerno U gy ;. V3MeHATH HaIpsDKEHUE Ha MHBEPTHPYIOMEM Bxojae ycuiauTens (Up) cHadaima oT
Hysst 1o +200[mB], 3atem ot Hyns 1o — 200[mB]. TToka3zanust mpuOOpoB 3aHOCUTH B TadmuIly 1.3.,
TI0 €€ JJaHHBIM [TOCTPOUTH MEePEAATOYHYI0 (PYHKIHIO yemuuTens Ugpxz = f(U2).

Tabauua 1.3.

u[mB] | -200 | -150 | -100 | —-60 | -40 | -20 | O | +20 | +40 | +60 | +100 | +150 | +200

Uppix 3[B]

2. JIBYXKaCKaHbII YCHINTEND IIOCTOSIHHOI'O TOKA.

2.1. YcTaHoBUTH TyMOJIEPHI:

Siu$S;, — B IIOJIOKEHUE « L »;

S; — B IIOJIOKEHUE «R4»;

S4, M1 S5 — B IOJIOKEHHE «BKIL .

Se — B IOJIOKEHUE «BBIKIL.».

2.2. BKIIOYHTH BOJBTMETP Ha BBIXOJ JBYXKACKaTHOTO YCHIUTENs (MOAKIIOYUTH €ro K
KOHTpOJIbHOH Touke «3»). IlpomsBectn OamaHCHPOBKY cxeMy NOTeHIMoMeTpamu R; u Re.
[Monkmo4YnTh TPSIMOM BXOJ YCHJIMTENS K HMCTOYHHKY BXOJHOTO HampspkeHus (TymOiepom Sip).
V3MeHATh HampspKeHHE Ha MPSIMOM BXOJE YCHJIMTENIS cHadana oT Hyas go +200[mB], 3atem ot
Hyns 10 — 200[mB]. ITokazanus npubGopoB 3aHOCHTH B Tabmuiy 2.1., M0 €e JaHHBIM ITOCTPOUTH
nepeaaTounyo QyHKIUI YCHIUTeNs Ugpry 4 = f(Uy) 1 ompenenuts mo Helt k03D GUIIUCHT yCUIeHUS

nByxkackaauoro yeuwnutens: Ky = AUpgpx /AUy
Tabmuma 2.1.

u[mB] | -200 | -150 | -100 | -60 | -40 | -20 | O | +20 | +40 | +60 | +100 | +150 | +200

Uppix 4[B]

2.3. Bxmouuts TyMOIEp Sp, YCTAHOBUTH MOTEHIMOMETP R1g B MOJIOKEHHUE, YKa3aHHOE B TAOJIHIIE
BapuanToB. [loBTOoputh ombIT. Ilokasanus mpuOOpoB 3aHOCHUTH B Tabmuiy 2.2., MO €€ JaHHBIM
IIOCTPOUTh TEPEIATOYHYI0O (GYHKIHMIO YCHIUTEIs Ugpys = f(U1), ompemenuts koD UIMEHT
YCHJIEHUS.

Tabauua 2.2.

u[mB] | -200 | -150 | -100 | —-60 | -40 | -20 | O | +20 | +40 | +60 | +100 | +150 | +200

Uppix.s[B]
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ConeprxaHue oTyera.

1. Howmep, Ha3BaHue, 11e7b PaOOTHI.
2. Howmep Opurabl v 1aHHBIE TAOJUIIBI BAPUAHTOB JJISI CBOCTO BapUaHTA.
3. Tabnuup! u rpaduKu neperaTOYHbIX ()YHKIIHIA:

a) Uppix1 = f(U1); Usbix2 = f(U1); Uspix3 = f(Uy).

0) Ugpix4 = f(U1); Uspix.s = f(uz).

Kommuiekt onenounsix 3amanuit Ne 20 mo Paznmeny 3. «OCHOBBI 3JEKTPOHUKU. DJIEKTPOHHBIE
npuoopel», Tema 3.3. «INEKTPOHHBIC YCUIIUTEIN U T€HEPATOPBI» (AYIUTOPHAS CaMOCTOSITEIIbHAS
pabota).
HanmenoBanwue: VccenoBanue renepatopa rapMOHUYECKHX KOJICOaHHH.
3amanue: paccuuTaTh U OKCIEPHUMEHTAIBHO TMPOBEPUTH PAOOTy TE€HEPATOPOB IMEPUOIUIECKUX
CUTHAJIOB HA OTIEPALlMOHHBIX YCHIIUTEISIX
Heobxonumoe o6opynoBaHue:
e creHa «MynbTHBHOpATOp, OAHOBUOpaTOp, kommnaparop, ['JIMH Ha oneparimonHOM
YCUJIUTEIIEY.
Cxema cTeHaa TpeACTaBisAeT COOOM COBOKYIMHOCTh PACCMOTPEHHBIX B pasjieie
«TEOPETUYECKUE CBEACHUSI» JJICKTPOHHBIX YCTPOWCTB Ha 0aze omeparroHHBIX
yeunuteneid. Conporusienus pesuctopoB Ry, Rz, Rs, R7, R11, Ris perynupyrorcs,
YTO TO3BOJISIET HW3MEHSTh MapaMeTpbl MOIY4YaeMbIX CHUTHAJOB. 3HAYCHUS
CONPOTHUBIIEHUN HEPETYJIUPYEMBIX PpE3UCTOPOB U EMKOCTEH KOHJEHCAaTOPOB
HE0OXOUMBIE JJI PAaCUETOB NMPUBEIACHBI HIKE:
1. MynbruBubpatop Ha OY DAL:
R1=17,5 [kOm]; Ry = 51[xkOm], C1 = 1[pF].
2. Wuterparop (I'JIMH) na OY DAZ2:

C, = 0,2[uF].
3. Kommaparop na OY DAS3:
Rs = 7,5 [kOm].

4. MyneruBubparop Ha OY DA4:
Rg = 10 [kOM]; R1g = 20[xkOm], C3 = 0,2[uF].
5. OmnoBubOparop Ha OY DADS:
Ri3 = 20 [kOmM]; R14 = 200[xkOmMm], Cs = 0,1[uF].
e ocummiorpad aByxmayuesoii C1 - 55.
N3mepenne nepuoauveckux curaanon ocmmniorpagom C1 — 55.

1. Bxiounts ocumuiorpad U JaTh €My IPOTPEThCs B TEUCHHUE TPEX MUHYT.

2. TloTeHIIMOMETPBl «yCHUJIEHUE» O0OUX Jy4yell U TMOTEHIMOMETP <UIUTEIbHOCTH)
YCTAHOBUTH B KpaliHee MMPaBoe MOJI0KEHUE.

3. Ilepekmiouatenu «= «> = » 000uX Jy4dell yCTaHOBUTH B IMOJIOXKEHHE « = »;
nepekoyaTeb « X1 <> x 0,2 » B OJIOKEHHE «x1».

4. TIlepexmouarensimu [BonbT/men| BbIOpaTh MacmTaObl MO HANPSKEHUIO TAKHM
oOpa3zoMm, 4TOOBl  aMIIUTyJa  HCCIEAYEeMOT0 CHTHajga  COOTBETCTBOBaja
npUOJIM3UTENBHO MTOJIOBUHE pa3Mepa dKpaHa ociuiorpada 1mo BepTHKANIH.

5. TlepekmtouareneM «IIUTEILHOCTH» BBIOpaTh MacmTad BPEMEHH TaKHMM 00pa3oM,
YTOOBl TIEpUOJ TOBTOPEHMs] CHUTHajla ObUI HECKOJbKO MEHbIIE, YeM BpeMs
Pa3BEPTKHU.

6. IMomkmrounTh BXOABI ocumuiorpada K TOYKe « L », MOTEHIHOMETpaMH « [ »
YCTQHOBUTB JIYUU HA JIMHUU TOPU3OHTAIBHON pa3METKH dKpaHa ocuusuiorpada.

7. TlepexmroyaTrenb «CHUHXPOHHU3ALHUS» YCTAaHOBUTH B TMOJIOKEHHE «BHYTP.l», eciu
aMIUTMTy/la CUTHAJA, IMOJaBaeMOro Ha TMEpBBI BXOJ, OOINbIIE, YeM aMIUIUTYAa
CUTHAJIa, 10IaBa€MOI0 Ha BTOPOM, HJIU «BHYTP.2» B IPOTUBHOM CIIyyae.
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8. IoxkmounTh BXOABI OCIHH/UIOrpada K HCTOYHMKAM HU3MEPAEMBIX CHUTHAJIOB,
MOTEHLIMOMETPAMHU «CTal.» U «CHUHXPOHU3ALHUS» AOOUTHCS YCTOMYMBON KapTHHKHU
Ha dKpaHe ocumuiorpada.

9. TloTeHIMOMETpAMH ««>» «TPy00» U «ILJIABHO» YCTaHOBUTH JIydd B YAOOHOE st
U3MEPECHUM MOJI0KECHHUE.

Tabnuna BapuaHTOB.

Bpuraza 1 2 3 4 5 6 7 8
tyz[mc] 1,0 2,0 0,8 1,5 2,0 1,0 1,5 2,5
tms[mc] 12 8 10 12 12 10 10 12
U*,[B] 12 10 8 12 10 8 12 10

Qs 1/2 1/3 2/3 1/2 1/3 2/3 1/2 1/3
To[mc] 0,8 1,4 0,7 1,0 1,2 1,0 1,2 1,4
Qg 1/2 1/3 1/2 1/2 1/3 1/2 1/3 1/3
K 1/2 1/3 1/2 1/3 1/2 1/2 1/3 1/4

ITOPAIOK BBIITOJIHEHWA PABOTBI.

1. MyneruBuOparop Ha OY DAL.

1.1. Ucmons3ys ¢dopmynsl (5) u (6), paccuuTaThb CHadajga CONPOTUBIEHUE pe3uctopa Rs,
HEoOXO0uMOe JIJIsl MOYYEeHHs 3aJJaHHOTO B TaOJiiMlle BapUaHTOB BPEMEHHM UMITyibca i3, a 3atem
COMpOTHUBIIEHUE pe3ucTopa Ry, HeoOXoammoe IS MOJIydeHHUs 3aJaHHOTO B TaOIUIlE BapHaHTOB
BpeMeHu may3sl {73. [lonydeHHbIC 3HAUeHUs 3aHecTH B Tabmuiy 1. (B rpady «BBIUHUCICHO») U
YCTaHOBUTH Ha CTEHJE. Y CTAaHOBUTH, Rs = 2 +3/xOm], BKIIIOYUTH CTEH].

Tabmuma 1.
R2 R3 R5 R? Rll R15
[KOMm] [kOm] [KOMm] [kOm] [xkOm] [KOMm]
Brruncneno
YcraHOBIEHO

1.2. TlonkmounTh ocuuiuiorpad K KOHTPOJbHOU Touke «3». M3meputh t;3 m  ty3, BenwmumHa
KOTOPBIX MOXET HECKOJBKO OTJIMYAThCs OT 3aJaHHBIX BBUIY pazOpoca mapaMeTpoB SJIEMEHTOB
cxembl. PerynupoBkoit Ry u R3 106uThCs coBmageHus: SKCIEPUMEHTAIBHO MOJYyYEHHBIX 3HAYEHHH
t3 m ty3 ¢ 3amanubiM. [lomydyennsie 3HaueHue R, u Rz 3anectu B Tabnuiy 1. [Toakmrounts BTOpOIA
BXOJ ocimuiorpada cHadasa K KOHTPOJIBHOW TOuke «l», 3aTeM K KOHTPOJBHON TOYKE <«2».
Haueptuts ocrmumorpammbl HanpspkeHuit Ug(t); ua(t); us(t).

Pexomennyercs:

- pa3MeniaTh OCIMJUIOIPaMMbl OAHY TOJI IPYroil B MOPSJKE, YKa3aHHOM B Pa3fielie «COAEep:KaHHe
oTyeTay.

- BBIOpaTh MacmTad 1Mo OCH BpEMEHH TaKuM 00pa3oM, 4YTOObI Ha pUCYHKE IoMentanocs 1,5 + 2
1Iepro/ia MOBTOPeHUS HanpskeHus Uz(t).

2. Uurerpatop (I'JIMH) na OY DA2.

2.1. Hcnonb3ys ¢opmyiny (4), paccuuTaTb CONPOTUBIECHHE pe3ucTtopa Rs, HeoOxomumoe s
IOJIy4EHHUs 3aJJaHHOTO B TAOJUIEe BapUAaHTOB MAaKCUMAJIbHOTO 3HAYCHMs BBIXOAHOIO HaNpsKEHUs
U*,, mpu momadye Ha BXOJ HUHTerparopa HampsokeHus Us(t). Bemwuwny wanpsokerus Umax.
OTIPENICTUTh 1O OCHWIJIOTpaMMe HampspKeHust Us Wik BeIYUCTHTH 1o Gopmyne Uuax, = 0,9U;
[Honmyuyennoe 3HaueHune Rs 3aHecTH B Tabauily 1 1 yCTaHOBUTH Ha CTEHJE.
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2.2. MoakmounTh ocuuiuiorpad K KOHTPOJIBHBIM TOUKaM «3» U «4», perynupoBkoil Rs moOuTbes
COBIAJICHUS 3KCIIEPUMEHTAILHO MOJXy4eHHOro 3HadueHust U*,; ¢ 3apanHbIM. [lonyueHHOe 3HaueHue
Rs 3anectu B Tabnuny 1. HaueptuTh ocummorpammy HanpsokeHus Ug(t).

3. Kommaparop na OY DAS:

3.1. Ucnonp3ys hopmynbl (2) u (3), paccuuTarh CONMPOTHBICHUE pe3nucTopa Ry, HeoOXoaumoe ais
NOJIy4YEHHUs 3aJJaHHOM B TaOJHIle BapUaHTOB CKBAXXHOCTH MMITYJIHCOB Ha BbIXOJ€ Kommaparopa Qs
Opy MojJaue Ha ero mpsMoi Bxoa HampsokeHus: Ug(t). Tlomyduennoe 3Hauenume R; 3aHectd B
Tabmuiy 1 1 ycTaHOBUTH Ha CTEHJE.

3.2. [MoakmouuTh ocruiuiorpad K KOHTPOIBHBIM TOUKaM «6» U «S5», PeryiaupoBKoil Ry moOuThces
COBIMAACHUA 3KCICPUMCHTAIIBHO MOJTYYCHHOI'O0 3HAYCHUSA Q6 C 3aJaHHBbIM. HOJ’Iy‘ICHHOC 3HAYCHUC
R7 3anectu B Tabmuiy 1. HauepTuth ocummtorpaMmel HanpspkeHus Us(t) u Ug(t).

4. MynstuBuOpaTop Ha OY DA4.

4.1. Ucnone3ys ¢opmyny (7), paccuuTaTh COMPOTHBICHUE pe3ucTopa Rij, HeoOXoammoe st
MOJIyYeHUsl 33/IaHHOTO B TaOJuUIle BapHMaHTOB MEpUOJa MOBTOPEHUS HUMITYJIbCOB g Ha BBIXOJE
MynsTUBUOpaTopa. [lonyuenHoe 3HaueHue Ry; 3aHecTu B Tabnuily | U yCTaHOBUTH Ha CTEHJE.

4.2. TlomkmounTh ocIuuiorpad K KOHTPOJBHOM TOUKe «9», perynupoBkod Rj; moOuthes
COBMAJCHUSI SKCHEPUMEHTAIBHO TOJYYEHHOIO 3HA4YeHHs g9 C 3aJaHHBIM. PerynupoBkoil Rg
YCTaHOBUTH 3aJIaHHYIO B TabJMIle BapHAHTOB CKBXXHOCTh UMIYJIbCOB Qq. [lonydueHHoe 3HaueHue
Ri1 3anectn B Tabuuiy 1. [lonkmounTh BTOpOH BXoJ ocumiiorpada cHadajia K KOHTPOJIHHOM
TOYKE «7», 3aT€M K KOHTPOJBHON TOYke «8». HauepTuth ocumuiorpaMMmbl HampsokeHHE — Uz(t);

ug(t); Us(t).

5. OnnoBubparop Ha OY DAS.

5.1. Ucnonw3ys dopmyny (8), paccuuTaTh CONPOTHBICHHE pe3ucTtopa Ris, HeoOXxommmoe s
MOJTyYeHHUs] Ha BBIXOJIE OJHOBHOpaTopa BpeMeHu umnyibca ty;; = K tyg = KT9Qg (3HaueHue K
3a/1aHo B Tabsmiie BapuaHToB). [lonmydenHoe 3HaueHue Ris 3aHectr B Tabauity 1 W yCTaHOBUTH Ha
CTEHJIE.

5.2. Tlogkmoounth ocuuuiorpad K KOHTPOJbHOH Touke «13», perymupoBkod Ris moOuThCs
COBMAJICHUS DKCIIEPUMEHTATBHO MOJIYYeHHOTO 3HaYeHUs ty;; ¢ pacueTHbiM. [loydeHHOE 3HAUYCHME
Ris 3anectu B Tabmuiy 1. [logkmiounTh BTOpO# BXxOoa ocumiuiorpada cHadaisa K KOHTPOJIHHOU
Touke «10», 3aTeM K KOHTpOJbHOW TOouke «l1», 3areM K KOHTpoibHOU Touke «12». HauepTuth
ocruutorpaMmmsl HampsikeHui Upo(t); Upr(t); uia(t); ugs(t).

6. Onepanusa «M» na OY DAG.
[MoaxmounTs ocruiorpad K KOHTPOJIBHBIM TOUKaM «6» 1 «14». HauepTuts ocuusuiorpaMmy
HanpsoKeHus Up4(t).

7. NuBeptupyronuii ycunurens Ha OY DAT.
[MoaxmounTs ocruiorpad K KOHTPOJIBHBIM TOUKaM «6» 1 «15». HauepTuts ocuusiorpaMmy
HanpsokeHus Ups(t).

4.1.2. YCTHBIU OITPOC
VYerueiii onpoc Nel mo  Pazmeny 1. OcHOBHBIE 3aKOHBI 3J€KTpOoTeXHHMKHM, Tema 1.1.
XapaKTepUCTUKHU U NTapaMeTpbl NEKTPUUECKUX U MATHUTHBIX Nojel (AyauropHas pabota).
1. Jlaiite ompenenieHUE TMOHATUA «3aps», «TOUYEUHBIM 3apsa», YTO MPUHIATO 3a EIUHUILY
W3MEpEHU 3apsina.
2. Yro Takoe 3JIEKTPHUUECKOE TI0JI€ U YeM OHO XapaKTepusyercs?
3. Cdopmynupyiite 3akoH KymnoHa.
4. Kak onpenenuTts cuily AEMCTBUS HA 3aps]] MHOXKECTBA 3aps10B?
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5. Ilo kakum mnpu3HAKaM TOAPA3ACIAIOT BEIIECTBA HA MPOBOJHUKHU, JUIIEKTPHUKH,
MOJTYTPOBOTHUKH?

6. OnwumuTe sIBICHUE MOSIPU3ANUU JUIICKTPUKA.

7. Kaxkoe ycTpoiiCTBO Ha3bIBAIOT KOHIEHCATOPOM?

8. Uto Ha3pIBaeTCsl EMKOCTHIO KOHJICHCATOPA M OT Yero OHa 3aBUCHT?

9. Yro Takoe MarHMWTHOE I10JIe, OCHOBHBIE XapaKTEPUCTUKU MAarHUTHOTO MOJIs?

10. Yro mpexacraBusieT cOOOK MAarHUTHBIN MTOTOK?

11. CdopmynupyiiTe 3aKOH TOJHOTO TOKA.

12. Ot dYero 3aBHCHT MAarHUTHOE HAMPSHKECHUE MEXIY ABYMS TOYKAMH MArHUTHOTO TIOJS, B
KaKMX €QUHUIIaX OHO u3Mepsierca? Kakas BennurHa HOCUT cokpaiieHHoe Ha3Banue MJIC, uro
OHA XapaKTepu3yer?

13. B 4em oTiiMuME MarHUTHBIX CBOMCTB (heppOMarHeTUKOB, apaMarHeTUKOB, TUaMarHeTUKOB?

14. JlaiiTe NOHATHSA UHAYKTUBHOCTH, IOTOKOCLEIIIIEHHUS.

15. Yem oTamyaeTcs COIrNIaCHOE U BCTPEUHOE BKIIOYEHHUE KAaTyIIeK?

16. Yewm ompenensercst SHEPTUsi MArHUTHOTO TOJISt KOHTYpa ¢ TOKOM?

17. B dem 3akitodaercs SBICHHUE dJIEKTPOMArHUTHOW MHIYKITHH?

18. Yro nHaswiBaercs DJC camounaykuu u DJ]C B3aUMOUHTyKITUHU?

19. KakoBa nmpupoja BUXPEBBIX TOKOB, BIMsIHHUE BUXpPEBbIX TOKOB Ha KIIJ[ anexkTpomMarHUTHBIX
MEXaHU3MOB?

20. IIpumepsl UCIIOJIB30BAHMS BUXPEBBIX TOKOB B TEXHUKE, MEAUIIMHE, OBITY.

21. Kakue Mepbl MPUHUMAIOT B TEXHUYECKUX YCIOBUSX JJIS YMEHBIIECHUS MOTEPh SHEPTUU OT
BUXPEBBIX TOKOB?

22. Onumwure NpUHIMI pabOTHI TeHEpaTopa U ABUraTes.

Yerueiii onpoc Ne2 nmo  Paspeny 2. OCHOBBI TEOPHM 3JIEKTPUYECKMX MAIIWH, MPUHIIMIIBI
paboTHl THUIIOBBIX 3JEKTPUUYECKUX YCTPOUCTB, Tema 2.2. DIeKTpUuUecKre MaIIMHBI IOCTOSHHOTO U
NEPEMEHHOT0 TOKa (AyauTOpHas paboTa).

1. Kakue MammHbI TOCTOSITHHOTO TOKA CYIIECTBYIOT?

2. KakoB mpuHIUN ACHCTBHS ABUTATENS MOCTOSHHOTO TOKA, BUIBI JIBUTATENICH IMOCTOSHHOTO
TOKa?

3. CmocoO»l mycka, peBepca, peryJIupoBaHMs YaCTOTHI BPALCHUS M TOPMOXKCHHSI IBUTATENICH
MOCTOSIHHOTO TOKA.

4. KakoB NpUHIMI JEHCTBUS T€HEPATOPOB OCTOSHHOTO TOKa?

5. YcTpolicTBO reHeparopa MOCTOSHHOTO TOKa

6. Kakue mMammHbBI mepeMEHHOTO TOKa CYIIECTBYIOT?

7. KaxoB npHHIMNI ASHCTBUS aCHHXPOHHOTO JBUTATEINS, BUIbl CHHXPOHHBIX JIBUTATEICH?

8. CmocoObl Tmycka, peBepca, pETYIHPOBAaHUS YaCTOTHl BpAIIEHUS W  TOPMOKEHUS
ACMHXPOHHBIX JIBUTATEJICH.

9. KaxkoB npuHIUI ACWCTBUS CHHXPOHHBIX MAIIUH, TJI€ OHU MPUMEHSIOTCS?

10. VYcTpoiicTBO CHHXPOHHOM MaIIWHBI.

VYernoiit onpoc Ne3 o Paszneny 3. OCHOBBI 3JIEKTPOHUKH. DJIEKTPOHHBIE TprOOpHI, Tema 3.1.
@dusnuecKkue OCHOBBI AJIEKTPOHUKU. OOIIue CcBeJeHHs O MOJYIMPOBOJHUKOBBIX MpHOOpax
(AynuTopHasi pabora).

1. DnexTpoHHO-ABIPOYHBIN MEPEX0.l U ero cBorcTBa. Buasl mpoboes.

2. BrlmpsMuTENbHBIE U YHUBEPCAIbHBIE AUO/bI, CTAOUIUTPOHBI.

3. Tupucropsl, XapaKTepUCTHKA, CIIOCOOBI OTKPBITHSL, 3aKPBITUS U YIIpaBJIeHUE paboToM.
[Ipumenenue.

4. TpaH3ucCTOpHI OUNIOJISIPHBIC U MOJIEBbIE. XapaKTEPUCTHKH, IPUMEHEHHE.
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4.1.3. IMCbMEHHA ITPOBEPKA

[Tucemennas mpoBepka Nel mo Pazgemy 3. OCHOBBI 2JIEKTPOHUKHU. DJIEKTPOHHBIC TPUOOPHI, Tema
3.2. DnekTpoHHas mpeoOpa3oBarenbHas TeXHUKA, Tema 3.3. DNeKTpOHHBIC YCUITUTENN U
reHepatopsl, Tema 3.4. MUKpoOIpoliecCOpHbI€ CPEACTBA U3MEPECHUM (AyauTOpHAS
camocTosiTeNbHas paboTa).

3amaHue: OTBETUTH Ha BOIMIPOCHI 110 BapUaHTaM:

Heymnpasnsiembie u ynpasisiemble oqHO(a3HbIE U TPeX(a3HBIE BHITPSIMUTEIH.
DuUNIbTPHI, TPUMEHEHUE.

[Tpubops! MHAUKAIIHH.

HuTerpanbHble MUKPOCXEMBI — THOPUIHBIE, TOIYIPOBOAHUKOBBIE. [TapameTpsl,
KIaccu(uKanus, Ha3HAYeHHEe, MapKUPOBKA.

MuxkpornpoliieccopHble CpeicTBa U3MEPEHUSI.

[IpuHIMT ycuieHus HAPSHKEHUS U TOKA.

OOpatHbIe CBS3U U CTAOWIN3AIUS PEKHUMOB paOOTHI.

Ycunurenu moCcTOSTHHOTO TOKA.

DNEeKTPOHHbIE TeHePaTOPhbl CHHYCOUATBHBIX KOJIeOaHUH.

10 MynabTUBHOPATOPHI U TPUTTEPHI.

11. DnexTponHHBIN ocIuiLIOrpad, IEKTPOHHO-Ty4deBas TpyOKa.

el AN S

©oNo O

4.2. 3aganus A1l IPOMEXKYTOUYHOM aTTeCTAlluU
Ilepeuenn
BOIIPOCOB U MPAKTUYECKUX 3aJaHUI 7151 TOATOTOBKH K AU(PPEepeHIPOBAHHOMY 3a4ETy IO
yuebHoit mucturnae «OI1.03 DneKkTpoTexXHUKa U AIIEKTPOHUKA
JUTs1 oOydJaroImuxcst 1mo crenuanbHocTa 26.02.01
«OKCIUTyaTalusl BHYyTPEHHUX BOJHBIX ITyTEN»
Ilepeuenb BOIIPOCOB:

1. DOnexrpocraTtnueckoe noje. 3akoH KynoHa, HanpsKeHHOCTb, TOTEHLINMAN, HAIIPSHKEHUE.

2. Dnextpuyeckas eMKocTh. KonaeHcaTopsl. CriocoObl cOeMHEHUS KOHIEHCATOPOB.

3. Dnektpuyeckuii Tok. CONpPOTHUBICHHE U TMPOBOAMMOCTH IMPOBOJHUKOB. 3akoHBI Oma u
Hxoynsa-JIenna ajist yuacTka HernH.

4. Dnextpuueckas 1emnb. 3akoH Oma Juist Beelt nenu. Pexxumbl paboThI 1IeTH.

5. DmekTpuueckas SHEPrusi W MOIMHOCTh B JJIEKTPUYECKOM 1enu. bamanc momHocTedl u
DHEPTUi.

6. Llenb c AByMs HCTOYHUKAMU U €€ pacyer.

7. CwmemranHoe coefHeHue pe3uctopoB. [lepsriit 3akoH Kupxroda. Pacuet mpocThIx nenei.

8. Bropoii 3akon Kupxroda.

9. Meron ABYX y3IIOB.

10. Meton 3akonoB Kupxroda.

11. MeToJ1 KOHTYPHBIX TOKOB.

12. Mertoza HaJIOKEHUSL.

13. MarHuTHOE 1oJIe U ero MmapaMeTpsbl.

14. MarauTHbIN THCTEpE3UC. MarHUTHBIE MaTEPHAIIHI.

15. MarauTtHoe nosje npoBojJa ¢ TOKOM U KaTyIIKH C TOKOM.

16. TIpoBoj ¢ TOKOM B MATHUTHOM ITOJIE.

17. Camonnaykuust. UHOyKTUBHOCTD KaTylIKH. 3akoH JIeHna.

18. Bzaumounaykius. B3auMOMHIYKTUBHOCTH KaTyIIEK.

19. IlpeoOpa3oBaHue MEXaHMUYECKOW HHEPrMH B DIIEKTPUUYECKYIO (IPUHLUN JEHCTBHA
reHepaTopa MOCTOSIHHOTO TOKA).

20. TTIpeoOpa3oBaHue dIEKTPHUUECKON IHEPTHH B MEXAHUYECKYIO (IPUHIIUII JCHCTBUS JIBUTATEIS
MTOCTOSTHHOTO TOKQ).

21. Ilonyuyenue cunycouaanbHoit DJIC. [TapameTprl mepeMeHHOTO TOKA.

22. JleiicTByroIIIeE 3HAYCHUE TIEPEMEHHOTO TOKa.
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23. CpenHee 3HaUCHHE IEPEMEHHOTO TOKA.

24. Ilens mepemeHHOTO TOKa C R.

25. Ilens nepemenHoro Toka c L.

26. Ilens mepemennoro Toka c C.

27. HepasperBnenHnas 1ienb RLC u ee pacyer ¢ moMoIbi0 BEKTOPHBIX JUArPaMM.

28. Pe30oHaHC HANPSIKEHUM.

29. UneanbHas pa3BerBieHHas 1enb R.LC u ee pacder ¢ moMOIIbI0 BEKTOPHBIX AUATPAMM.

30. Hepa3BeTBieHHass W pa3BETBICHHAs CXEMBbl 3aMEIIEHUS KaTYHIKM HMHIYKTUBHOCTH. X
HKBUBAJICHTHOCT.

31. PacueT nmpou3BOILHOM HEPA3BETBICHHOM IIETTH MIEPEMEHHOTO TOKA.

32. Pacuer peanbHOM  pa3BETBICHHOM 1LEMM C [OMOIIBIO  BEKTOPHBIX JHMarpaMm
(rpadoaHATUTHYIECKUM METOJIOM).

33. Pacuer peanbHOIl pa3BeTBICHHON IIEU METOAOM MPOBOAMMOCTEH.

34. KoaddurmeHT MOIIIHOCTH U €r0 3HAUCHUE B AJICKTPOIHEPTETHKE.

35. Pe3oHaHC TOKOB.

36. Tpexdaznas cummeTpuyHas 11eTb, COSAMHEHHAs 3Be3/101. Pacuer nernu.

37. Tpexda3znas HeCUMMETpPHYHAs LIETb, COeTMHEHHAs 3Be3/101. Pacuer nenm.

38. Pois HEHTpaTbHOTO TTPOBO/IA B YETHIPEXITPOBOTHOM Tpex(ha3HOM IIETIH.

39. Tpexdaznas cUMMETpUYHAs U HECHMMETPUYHAS LIEMH, COCIAWHEHHBIC TPEYrOJIbHUKOM.
Pacuer nienm.

40. ABapwuiiHble c1ydan B TpeX(a3HbIX IETIsIX.

[Iepeuenp MpakTUYECKUX 3a0aHUI

1. PacyeT npou3BOJIbHON HEPA3BETBICHHOM IIETIH IIEPEMEHHOTO TOKA.

2. Pacyuer peanbHOW  pa3BETBICHHOM IIeMM C  TIOMOLIBI0  BEKTOPHBIX  JHArpamm
(rpadoaHATUTHYIECKUM METOJIOM).

3. Pacuer peanbHOM pa3BETBICHHOM LIENH METOJJOM IPOBOJUMOCTEH.

4. TpexdaszHas cCHMMETpUYHAs IIeTh, COSITMHECHHAS 3Be3/101. Pacuer nenmu.

5. Tpexdaznas HecuMMETpUYHAS 1IeTTh, COSNMHEHHAs 3Be3/101. PacueT nernu

6. Tpexdasznas cuMMeTpuuHas MU HECUMMETpPUYHAsl IEMH, COCAUHEHHBIE TPEYTOJIbHUKOM.
Pacuer nenu.
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