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AKT COI'/TACOBAHUA
HA METOJINYECKHUE PEKOMEHJAIWU 11O BBITTOJTHEHUIO JIABOPATOPHBIX
PABOT IO YYEBHOM JUCIHUATIIMHE «3JJEKTPOTEXHUKA 1 OCHOBBI
IJIEKTPOHUKN»
AJIsl CTYJAEHTOB cnenuaibHocTu 15.02.12
MoHTaX, TEXHHYECKOE 00CITY>)KUBAaHHE U PEMOHT IPOMBIIIIEHHOTO 000py10BaHus (TI0 OTPACIISIM)
(TOII-50) paspaboranusie npenogaBareieMm I BIIOY «OsxHo-YpaiabCcKuii rOCyapCTBEHHBIH

TexHudeckui koyutemx» A.A. TlectpukoBoit

Mertoandeckne peKOMEHIAIMH TI0 BBIIOJIHEHHUIO JIAOOPATOPHBIX U MPAKTHYECKUX padoT 110
y4eOHOUM AUCIUIUIUHE «DIEKTPOTEXHUKA U OCHOBBI JJIEKTPOHHUKIY COCTaBJICHBI B COOTBETCTBUU C
pOrpamMMoil y4eOHOW JUCIUILINHBI, B COOTBETCTBHU C KOTOPOH MPEIyCMOTPEHO BBIMIOJHEHHE 12
1abopaToOpHBIX U 4 MpaKTUYECKUX paboT, pacCuuTaHHBIX Ha 48 ayaUTOpHBIX Yaca. JlabopaTopHbIe
W TpakTH4Yeckre paboThl  HANpaBiICHbBl HAa  (OPMHPOBAHUE  DIIEMEHTOB  CIEIYIOLIHX
npodecCHOHATBHBIX KOMIIETCHITHIA:

K 1.1. OcymiecTBIATh pabOTHI MO MOJATOTOBKE €MHHI] 000PYAOBAHUSA K MOHTAXY.

IK 1.2. [IpoBOIUTH MOHT@X HPOMBIIIJICHHOTO OOOPYAOBaHHS B COOTBETCTBHH C
TEXHUYECKON JOKYMEHTAIUEH.

IIK 1.3. [Ipon3BoauTe BBOJ B OKCIUIyaTallUI0 M HWCIHBITAHUSA IPOMBIIUIEHHOIO
000pyZ0BaHUS B COOTBETCTBUU C TEXHUUYECKOM JTOKyMEHTAlUEH.

I1K 2.1. [IpoBoauTh perinaMeHTHble pabOThl IO TEXHUYECKOMY OOCIYKHBAHUIO
IIPOMBIIIJIEHHOT'O 000PYA0BaHMsI B COOTBETCTBUU C JJOKYMEHTALMEH 3aBOa-U3TOTOBUTENSL.

I1K 2.2. OcyiecTBiATh JUarHOCTHPOBAHUE COCTOSIHHUS IIPOMBILUIEHHOTO
000pyZ0BaHUS U Je(PEKTALUIO €r0 Y3JI0B U 3JIEMEHTOB.

I1K 2.3. [IpoBoauTh peMOHTHBIE PabOThl MO BOCCTAHOBJIEHUIO PaOOTOCIOCOOHOCTH
IPOMBIIIJIEHHOI'O 000PYA0BaHMUS.

I1K 2.4. BbImonHATE HanmagodHbIe M PETYIMPOBOYHBIE PabOTHI B COOTBETCTBUHU C
IIPOU3BOJICTBEHHBIM 33/IlaHUEM.

I1K 3.1. OnpenensaTb ONTHUMaJbHBIE METOJbl BOCCTAHOBJIEHHUS PabOTOCIIOCOOHOCTU

MPOMBIIIJIEHHOT'O 000PYA0BaHMUS.

[1IK 3.2. Pa3paOaTbeiBaTh TEXHOJIOTMYECKYIO IOKYMEHTAIMIO ISl IpPOBEJACHHUS pPadoT IO
MOHTaXy, PEMOHTY M TEXHHUUYECKOW OHKCIUTyaTalluM MPOMBIIIJIEHHOTO 00OpyJlOBaHUA B
COOTBETCTBHUH C TPEOOBAHUSMHU TEXHUYECKUX PETIIAMEHTOB.

1K 3.3.0npeaensts NOTpeOHOCTh B MaT€PUATbHO-TEXHUUECKOM 00ECIIeYeHUH PEMOHTHBIX,
MOHTAKHBIX ¥ HaJIaJOYHBIX pabOT MPOMBIIIIEHHOTO 000pYy10BaHUSI.

IIK 3.4. OpraHuzoBbIBaTb BBIIOJIHEHUE IPOM3BOJCTBEHHBIX 33JaHUNM IOAYMHEHHBIM
MEPCOHAJIOM C COOIIOIEHUEM HOPM OXpaHbl TpyJa U OEpEeKIMBOrO IIPOU3BOJCTBA.

[Tpu BeIMONHEHNM TaA00PATOPHBIX U MPAKTUYECKUX pabOT MPOUCXOIUT:

@opmuposanue ymenui:

- BBIOMPATH 3JIEKTPUYECKHE, DJICKTPOHHbIE TPUOOPHI U 3JIEKTPOOOOPYIOBAHHE;

- MPaBUJILHO 3KCILTyaTHPOBATh 3JIEKTPOOOOPYJOBAHUE M MEXAaHU3MBI ME€peladu JBHKEHUS
TE€XHOJIOTUYECKHUX MAIlIMH U allapaTos;

- IPOU3BOJIUThH PACUETHI MPOCTHIX IJIEKTPUUECKUX LIETICH;

- pacCUMTBIBAaTh NapaMeTPhl Pa3IMYHbIX NIEKTPUUECKUX LENEH U CXEM;

- CHHMMaTh TIOKa3aHUSi U TMOJb30BaThCS AJIEKTPOU3MEPUTEIbHBIMU MpUOOpamMu U
MPUCTIOCOOTICHUSMHU.

00600WeHue u cucmemamu3ayuio 3HAHulL

- KJTaccu(UKaLus 3MEKTPOHHBIX TPUOOPOB, UX YCTPOUCTBO U 00JIACTH IPUMEHEHHUS;

- METO/Ibl pacyeTa U U3MEPEHUsI OCHOBHBIX [TaPaMETPOB 3JIEKTPUUECKUX LIeTIeH;

-OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHUKH;

-OCHOBHBIE IIpaBWJIa OKCIUTyaTallud dJEKTPOOOOpYAOBaHUS U METOAbl H3MEpEeHUus
ANNEKTPUYECKUX BEJINYMH;



-OCHOBBI TEOPUHU HJIEKTPHUUECKUX MAIINH, NPUHIUAN pPabOThl THIOBBIX AIIEKTPHUYECKUX
YCTPOMCTB;

-[apaMeTphl AEKTPHUUECKUX CXEM U CTUHHIIBI UX U3MEPCHUS;

-IIPUHLIMAI BBIOOPA AJIEKTPUUYECKUX U SJEKTPOHHBIX MPHOOPOB;

-IIPUHIIUAIIBI COCTABIICHUS MPOCTHIX IEKTPHUUECKUX U JICKTPOHHBIX IICTICH;

-CIIOCOOBI MOJTyYCHUS, IIePe/Iavyn ¥ UCTIOJIb30BAHUS IEKTPUICCKON YIHEPTHUH;

-YyCTPOWCTBO, NPUHIMI JCHCTBUS M OCHOBHBIC XapaKTCPUCTUKH DIICKTPOTEXHUYECKUX
npubopoB;

-OCHOBBI (DU3MYECKHX TPOIIECCOB B IPOBOTHUKAX, MIOIYIIPOBOIHUKAX M JTUJICKTPUKAX;

-XapaKTepUCTUKU M IapaMeTpbl DJIEKTPUYECKMX M MACHUTHBIX II0JIE€H, IapaMeTpsl
Pa3IMYHBIX AIICKTPUUYCCKHX IICTICH.

MeTonudeckue peKOMEHIAIUH 110 BBITOJHEHUIO JIA0OPATOPHBIX U MPAKTUYECKUX PaboT 1o
yueOHON IUCHUIUIMHE «DJICKTPOHHAS TEXHHKa» MOTYT OBITh HCIIOJIB30BaHBI B  YUPEKICHUSIX
cpeaHero npodeCCHOHaIBLHOT0 00pa30BaHUsl.
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[NOACHUTEJIBHAA 3AIINMCKA

MeTtonuueckre  pEeKOMEHJAIMKW TI0  BBIIIOJHEHHIO  JIA0OpATOPHBIX U
MPAKTUYECKUX PabOT MO Yy4EOHOU TUCHUIUIMHE «DJIEKTPOTEXHUKA U 3IEKTPOHHKA»
npeaHa3HauYeHbl JJIsl CTYACHTOB crenraibHOCTH 15.02.12 MoHTax, TeXHHYECKOE
00CITy’KUBaHUE U PEMOHT MPOMBIIIJIEHHOTO 000pyI0BaHUsI (110 OTPACIISIM).

JlaGopaTtopHble  3aHATHSA  SIBJSIIOTCS ~ B@XKHBIM ~ JJIEMEHTOM  yueOHOMU
JTUCIUIUIMHBI, TaK KaK B XOJE BBIMIOJHEHUS 3a/laHUi y CTYIEHTOB (OPMUPYIOTCS
MPaKTUYECKUE YMEHHUS ¥ HaBBIKM OOpaIeHuss ¢ pa3dIuvdHbIMA  TpHOOpamH,
yCTaHOBKaMH, J1a0OpPaTOPHBIM 00OPYIOBAHHUEM, aIapaTypoOi, KOTOPHIE COCTABISIOT
4acTh  NpO(ECCHOHATBLHOM  MPAKTUYECKOM  MOJArOTOBKH, a Takke oOIIme
KOMIIETCHIIUHM, MPOSABISIIONIMECS 4Yepe3 yMEHUue HaOoaaTth, CpaBHUBATH,
aHAIN3UpOBaTh, YCTAHABIMBATH 3aBUCHUMOCTH, JI€JIaTh BBIBOJBI U 00O0OIIEHUS,
CaMOCTOSTENIbHO BECTH UCCIIEI0BaHUs, OPOPMIISATH PE3YJIHTATHI B BUJIE OTUETOB.

[Iporpammoit y4eOHOW JUCHUTUIMHBI «IJEKTPOTEXHUKA M DJICKTPOHHUKA»
MIPETYCMOTPEHO BHITIOJIHEHUE 6 J1a00paTOPHBIX U 2 MPAKTUYECKUX PaboT.

B nmpomecce BbINOAHEHUS Ja0OPATOPHBIX U MPAKTUYECKHUX pabor
oOyyaroluecss CHCTEMaTU3UPYIOT M 3aKpeIuIsiioT IOJYyYEHHBIE TEOpPETHYECKUE
3HAHMS, PA3BUBAIOT MHTEIUIEKTYalbHbIE U TPO(ECCUOHANIbHBIE YMEHUS, (DOPMUPYIOT

DJICMCHTHI KOMHCT@HHI/Iﬁ 6YI[YH_II/IX CIICOHUAJIMCTOB:

IIK 1.1. OcymiecTBIATh PadOTHI IO MOATOTOBKE €IMHHI] 000PYI0BaHUS K
MOHTaXYy.
[IK 1.2. [IpoBOoWTh  MOHT&X  TIPOMBIIUIEHHOTO  OOOpYJOBaHUS B

COOTBETCTBHM C TEXHUUYECKOW JOKYMEHTAIIUEH.
IIK 1.3. [IpousBoaHUTH BBOJI B OKCIUIyaTallMk0 U  HCHbITAaHUA
MPOMBITTUICHHOTO 000PY/I0BaHUS B COOTBETCTBUU C TEXHUYECKOU TOKyMEHTAIUEH.
[IK 2.1. [IpoBonuTh  perinamMeHTHble  pabOTbl MO  TEXHUYECKOMY
00CTy>KUBaHUIO TIPOMBIIINICHHOTO 000PYOBaHUSI B COOTBETCTBUU C JIOKYMEHTalMeH

3aBOJa-U3IroOTOBUTCIIA.



IIK 2.2. OcylecTBIATh JUATHOCTUPOBAHUE COCTOSHUS ITPOMBIIIIEHHOTO
00opy0BaHus U AePEKTALUIO €T0 Y3JI0B U AJIEMEHTOB.

[IK 2.3. [IpoBouTh  pEMOHTHBIE  pabdOTBl 1O  BOCCTAHOBJICHHIO
paboTOCIIOCOOHOCTH MPOMBILIIIECHHOTO 000PY10BAHHUS.

[IK 2.4. BoimonHsATe  HamamouHble UM PErYJIMPOBOYHBIE pabOThl B
COOTBETCTBHUH C POU3BOJICTBEHHBIM 33JIaHUEM.

IIK 3.1. Onpenensath ONTHUMAJILHEIE METObI BOCCTAHOBJIEHUS
PaboTOCTIOCOOHOCTH MPOMBIIIIIICHHOTO 000PYI0BAHMUSI.

[IK 3.2.Pa3zpabaTbiBaTh TEXHOJIOTMUECKYIO JOKYMEHTAIMIO JJIs MPOBEACHUS
paboT TO MOHTaXY, PEMOHTY W TEXHMUYECKOW OHKCIUTyaTallMd MPOMBIIUICHHOTO
000py10BaHUs B COOTBETCTBUU C TPEOOBAHUSMHU TEXHUYECKUX PETIAMEHTOB.

[1K 3.3.0mnpeaensitb MOTPeOHOCTh B MaTEpUATLHO-TEXHUYECKOM O0ECIIeYEeHUHN
PEMOHTHBIX, MOHTaXHBIX U HAJIAJIOYHBIX PAOOT MPOMBIIIIECHHOTO 000PY10BaHUsI.

I[IK 3.4, Opranu3oBbIBaTh BBINOJIHEHUE MPOU3BOJCTBEHHBIX 3aJaHHI
MOJYMHEHHBIM TIEPCOHAJIOM C COOJIIOZICHHMEM HOPM OXpaHbl Tpyda U OEpexIIMBOIrO
MIPOU3BO/ICTBA.

OK 1 BriOupats crioco0bl pemieHus 3a1ad npohecCuoOHaNIbHON IS TEIbHOCTH,
MPUMEHUTENHHO K Pa3TUYHBIM KOHTEKCTaM

OK 2. OcymecTBiarh MNOUCK, aHAIW3 W HMHTEpPIpETanuo uHbOpMaIuy,
HEO0OXOMMOM JIJIsl BBITIOJTHEHUS 3a/1a4 MPo(dheCCUOHATBHOU NeATeIbHOCTH

OK 3. IlnanupoBaTh M peai30BBIBATH COOCTBEHHOE NpPO(EecCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. Pabortath B KOJUIEKTUBE U KOMaH[e, dOPEKTUBHO B3aUMOJICHCTBOBATD C
KOJUIEraMHu, PYKOBOJCTBOM, KJIMEHTaMU

OK 5. OcymectBiasiTb YCTHYHO M NUCBMEHHYI0 KOMMYHHUKAIUIO Ha
roCyJapCTBEHHOM S3BIKE C YYETOM OCOOEHHOCTEH COLMAIBbHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 6. [IposBISTh rpakaaHCKO-MIATPUOTUYECKYIO MO3ULIUI0, TIEMOHCTPUPOBATH

OCO3HAHHOC IMOBCJACHNC HAa OCHOBEC TPpaANIIHMOHHBIX O6HIGIIGJIOBGII€CKI/IX LICHHOCTEH



OK 7. ConeicTBOBaTH COXpPaHEHHUIO OKpYyXarouien cpenpl,
pecypcocoepexenunto, 3GPeKTUBHO AEHCTBOBATH B YPE3BbIUAMHBIX CUTYAIUSX.

OK 9. Ucnonb3oBath MHPOPMAIIMOHHBIE TEXHOJOTHMH B MPOQECCHOHATBHON
NEATEIbHOCTU

OK 10. TIlomws3oBatbcst  mpodeCCHOHANBHOW  JOKyMEHTAIlMeH  Ha
rocyAapCTBEHHOM M NHOCTPAHHOM SI3bIKaX.

OK 11 IInanupoBaTh  HPEANPUHUMATENIBCKYIO  JEATEIIBHOCTH B

npodeccuonansHOM chepe.
YMmeHus:

- BBIOMPATh 3JIEKTPUUECKHE, JIEKTPOHHBIE PUOOPHI U 3JIEKTPOOOOPYIOBAHUE;

- TPaBWIBHO 3KCIUIyaTUPOBAaTh AJIEKTPOOOOPYOBAaHHE U  MEXAHHU3MBI
Iepeadn JBKEHUS TEXHOJOTHYECKUX MAlIUH U allaparos;

- POU3BOJUTH PACUETHI MPOCTHIX AMEKTPHUUECKUX LIETICH;

- PacCUMTHIBATh MAPAMETPhI PA3JIMYHBIX ANEKTPUUECKUX LIETIEH U CXEM;

- CHUMAaTh [TOKa3aHUs U TOJIb30BaThCS JIEKTPOU3MEPUTEIBHBIMU TPUOOpaMu U
MPUCTIOCOOJICHUSIMU.

3HaHnsa (AKTyaJIu3amus):

- KjJaccuUKalus 3JIEKTPOHHBIX MPUOOPOB, UX YCTPOMCTBO M 00JACTb
MIPUMEHEHUS;

- METO/BI PacyeTa U U3MEPEHMS OCHOBHBIX ITAPAMETPOB JIEKTPUYECKUX LENEH;

-OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKU;

-OCHOBHBIE TMpaBUjia JKCIUTyaTallud 3JEKTPOOOOPYAOBAHHUS U  METOMAbI
WU3MEPEHHUS DIIEKTPUUECKUX BEIUYHH;

-OCHOBbI TE€OPUM DJIEKTPUYECKUX MAIWH, NPUHLIMUI PabOThl THUIIOBBIX
AJIEKTPUYECKUX YCTPOUCTB;

-MapaMeTphl JIEKTPUUECKUX CXEM U €UHUIIBI X U3MEPEHUS;

-IIPUHLIUT BBIOOPA AJIEKTPUUECKUX U IEKTPOHHBIX MPUOOPOB;

-[IPUHLIMAIIBI COCTABJIEHUSI POCTBIX JIEKTPUUECKUX U AIEKTPOHHBIX LIETIEH;

-CIIOCOOBI MMOJYYCHUA, NICpCaain U UCIIOJIb30BAHU 3H€KTpI/I‘ICCKOﬁ 9HCPIruun,



-yCTPOMCTBO,  MPUHLMI  JEUCTBUSI W OCHOBHBIE  XapaKTEPUCTUKHU
ANEKTPOTEXHUUYECKUX MPUOOPOB;

-OCHOBBI (PM3MUYECKHX IMPOIECCOB B TMPOBOAHHUKAX, TOJYNMPOBOAHUKAX M
TUDJIEKTPUKAX;

-XapaKTePUCTUKH ¥ TapaMeTphl DJICKTPUYECKUX W MArHUTHBIX TOJIEH,
rapameTphl Pa3IMIHbBIX JIEKTPUICCKUX TICTICH.

MeTtonuueckre peKOMEHAAMK 10 TPOBEJECHUIO J1abOpaTOpHBIX padboT u
MPaKTUYECKUX pa3paboTaHbl ¢ I1ENBI0 OKa3aHWsS IIOMOINA CTyJCHTaM B
npUOOpPETEeHUH HEOOXOAUMBIX HABBIKOB COOPKHU CXEM, UCCIEAOBAHUS IEKTPUUECKUX
MallliH, DSJEKTPOHHBIX MPUOOPOB U YCTPOWCTB, OCBOECHUU METOJOB pacuera
BJIEKTPUYECKUX LIETIEH.

JlaHHbIE METOJIMYECKHE PEKOMEHAAIMH OMPENEsoT o0mMii 00beM 3HAHUH,
MTO/ICXKAIMN  0053aTeTbHOMY YCBOSHHUIO CTYJACHTAMH TPU BBITIOJHEHUN KaXKIOM
a00paTOPHON W TMPAKTUYECKOM pabOThl, YTO MO3BOJISIET CTYJICHTaM 3aKpEIUIsTh
3HaHUS TeOpHH, (POPMHUPOBATH U Pa3BUBATH HABBIKU UCCIIEIOBAHUS AJIEKTPUUECKUX
CXEM, DJICKTPUUECKUX MAIHH, JICKTPOHHBIX MPHOOPOB M YCTPONCTB, BOCTIMTHIBACT
MO3HABATEIIbHYI0O  AKTUBHOCTH M  MPOQPECCHOHAIBHYIO  OTBETCTBEHHOCTH 32
PE3YNbTATHI OMBITOB M PAacUYeTOB, (POPMHUPYET HABBIKU COOFOACHUS MPABUI TEXHUKU
0€30MacHOCTH.

Kaxxnas pabora umeer:
-HOMED;
- HAMUMEHOBAHMUE;
- 1IeJTh pabOTHI;
- (hopmupyembie B Tiporiecce BBITIOJIHEHUS Pa0O0Thl YMEHHS M aKTyaTu3aIysl
3HAHUU;
- TeOpeTUYeCKoe 0OOCHOBAHMUE;
- DJIEKTPUUECKYIO CXEMY UCCIIeTyeMOH 11eTH;
- IepedeHb NpuOoOpoB U (W) 000PYIOBAHUS;
- IOPSA0K BBIMTOJTHEHUS PaOOTHI,

- KOHTPOJIBHBIC BOIIPOCHI.



Metonnueckue PEKOMEHJIallMM MO  BBIMOJHEHUIO JIA0OPATOPHBIX U
NPaKTUYECKUX PAbOT coliepKaT CMHCOK PEKOMEHIyeMO# JuTepaTypbl. TUTYIbHBIM

JIUCT JOJI2KCH OBITH O(i)OpMJIeH B COOTBCTCTBUHU C ITPHUIIOKCHUCM A.

KPUTEPUHU OLIEHKH
JIABOPATOPHBIX U ITPAKTHYECKHUX PABOT

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00y4aroImeMycs 3a paboTy, BHIIIOJTHEHHYIO
6e301n009YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMIA;

- OLICHKA «XOPOLIO» BBICTAaBIIsIETCA 00ydaromeMycst 3a paboTy, BBIIIOJIHEHHYIO
B IIOJIHOM 00BbEME C HETOUETAMU;

- OLIEHKa «YJOBJICTBOPUTEIBHO» BBICTABISAECTCA OOydaroleMycs 3a paboTy,
BBINIOJIHEHHYIO HE B NOJHOM 00beme (He MeHee 70 % MpaBUIIBHO BBIMOJHEHHBIX
3a/laHuid OT 001Iero ooremMa padboThl);

- OLIEHKA «HEYJIOBJIETBOPHUTEIBLHO)» BBICTABJISIETCS o0yuarolemycs 3a padory,
BBINIOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 70% mpaBUIIbHO BBIOJIHEHHBIX 33aHUMA

oT 00111eT0 0OBEMa paboOTHI).



IHHEPEYEHDB JTJABOPATOPHBIX PABOT

Paznen Homep u HauMeHoOBaHUE TaO0OpaTOPHON pabOThHI Yacsl
1. ccnenoBaHue 3JIeKTPpUYECKON LIENH NP Pa3InYHbIX crIoco0ax 2
COEIMHEHUS YYaCTKOB.

2. UccnenoBanue pa3BeTBICHHON MarHUTHOM LIETIH. 2
3. UccnenoBanue Tpex(as3HOM 1enu Mpu COSANHEHUU oTpedureneit | 2
1 SHEPTUH 3BE3/I0M.
4. VccnenoBaHue CXeMbl PEICTHO-KOHTAKTOPHOTO YIIPABIICHUS 2
Tpex(}a3HbIM aCHHXPOHHBIM JIBUTATEIIEM.
5. U3mepenue 3neprum B oiHO(Ga3HON LEnn 2
2 |6. UccnemoBanue GopMbl BEIXOAHOTO HAMPSHKEHUS SJIEKTPOHHBIX 2
TeHEPaTOPOB.
Bcezo:| 12
MHNEPEYEHDb ITIPAKTUYECKHUX PABOT
Paznen Homep u HauMeHOBaHKE MPAKTHYECKOW padOThI Yacer
1 1. Pacuer 37eKTpUUECKHUX Ienel MOCTOSHHOTO TOKa. 2
2 2.Pacuer onHO(})a3HOTO BBINMPSIMUTENS C AKTUBHBIM 2
COIPOTUBIICHUEM HAarpy3KH.
Bcezo: | 4

10




JlaGoparopHnas padora Ne 1
«HUccnenoBanne 31eKTPUYECKOI MU MPU Pa3THYHBIX CIIOCO0aX coeIMHEeHUs
Y4YaCTKOB)»
Heab padorbi: ONbITHOE OMNPENEICHHE COOTHOIIEHUNW MEXKIy TOKaMu |

HaIpPsDKEHUSMU TIPU TTOCIEA0BATEIBHOM U NAPAJUIEIIBHOM COEIMHEHUU PE3UCTOPOB.
YMeHus:
- MPOU3BOAUTH PACUYEThI MPOCTHIX JICKTPUUECKUX LIETICH;
- pacCUUTHIBATh ApaMETPhl PA3TUUYHBIX FJIEKTPUUECKUX LENEH U CXEM.
3HaHuA (aKTyaJan3anus):
- METOABl pacueTra U HM3MEPEHHsS OCHOBHBIX MapaMeTPOB AIEKTPUUYECKHUX
LICTICH;
-OCHOBHBIE 3aKOHBI AJICKTPOTEXHUKH;
-fapamMeTpPhl IEKTPUUECKUX CXEM U €IUHULIBI UX U3MEPECHUSL.
IIpuGopsl 1 060pyaOBaHKE:
1. VUcTounuk nepemeHHoro Hamnpsixenus 220 B.
2. 'pynmel naMi HaKaJTMBaHUS. -21IT.
3. AmmiepMeTpsI € lyoy=2.5 A -3mIT.
4. AmniepMeTp C lyon=1 A -1mir.
5. Bobt™meTp € Uyo=250 B -1mr.
Teopernueckoe 000CHOBaHUE
IHocienoBarenbHOE COeAMHEHHE PE3UCTOPOB.
CoenuHeHne pe3nuCTOPOB HA3BIBACTCS MOCIEA0BATEIBHBIM, €CIIA MPU HATUYUU

UCTOYHUKA THUTAHUS 4Yepe3 BCE PE3UCTOPHI MPOXOIUT OJUH U TOT K€ TOK (CM.

pUCYHOK 1).
R, R, I
5 ] o 1 — o
U1 U 2
U
Pucynok 1 — IlocnenoBaTenbHOe COEIMHEHUE PE3UCTOPOB
CaoiicTBa:
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1. Tlpm mocnenoBaTeNbHOM COCIMHEHUH PE3UCTOPOB TOK uepe3 BCe
PE3UCTOPHI TPOXOIUT OJMH U TOT ke: | = 11 = I,.
2. Hampspkenue Ha 3aXuMax IEMH MPU TOCICIOBATEILHOM COCIUHEHUU
PE3UCTOPOB PaBHO CyMME HAINPSIKCHUH Ha €€ OTACIbHBIX yUaCTKaX.
U=U;+U;
3. CompoTuBiieHHE MPHU MOCIEIOBATEIFHOM COCIUHEHUH PE3UCTOPOB PaBHO
CyMMe€ COTIPOTHBJICHUH BCEX MOCIIEIOBATEIFHO COSTMHEHHBIX YUACTKOB.
R=R;*tR;
[Tpu mocnenoBaTeIbHOM COCTUHEHHH N PE3UCTOPOB 0O0INEe COMPOTHUBICHHE

BCEl IIeMU pPaBHO apU(PMETUYECKON CyMME CONPOTUBICHUN BCEX PE3UCTOPOB

R=Y'R,
k=1

ITapasienbHOe coeMHeHHe PEe3UCTOPOB.

Y4acTok Lienu, BAOJIb KOTOPOro MPOXOAUT OJHMH U TOT K€ TOK Ha3bIBACTCS
6emewvio, a MECTO COSIUHEHMSI TPEX U OOJIBLIETO YMCIIa BETBEW HA3bIBACTCS Y310M.

CoenuHeHne  pe3UCTOPOB  HA3BIBACTCS — MApaJUICIbHBIM, €CIM  OHU
MPUCOEIMHEHBl K OJHOW M TOM K€ mape Y3J0B JJIEKTPUYECKOM LENH, TO €CTh

HaxXoOgATCA IO, IlefICTBHGM OAHOI'O U TOI'O K€ HAITPSIKCHUA.

—
R, Iz

Pucynok 2 — [lapanienbHoe COeTUHEHUE PE3UCTOPOB

CsBoiicTBa;

1. HanpsxeHue Ha apajuielIbHO COEAMHEHHBIX PE3UCTOPaX OJMHAKOBO:

U=U;=U;

12



2. Tok B Hepa3BEeTBJIEHHOW YaCTH 1€ PaBEH CyMMe TOKOB B MapajuieIbHO

COCI[I/IHéHHI)IX PE3UCTOpPAX.

=11+

JIns kaXkmoi BETBU | ISl BCEH IIEMM MOYKHO 3amucaTh 3aKkoH Oma

rie R — oOmiee (3KBUBAJIGHTHOE) COMPOTHBIICHUE BCEH IICTIH.

u U U
—_— =4 —
R

Rl RZ

pasnenuB o0e yacTu paBeHCcTBa Ha U , OKOHYATENbHO UMEEM

1.1 gt _RR
Rl RZ i + i Rl + RZ
Rl 2
3.Ilpu mapamieabHOM COEAUHEHUHU PE3UCTOPOB 00Ias MpPOBOJUMOCTb
paBHa CyMMe MPOBOIUMOCTEN OTAeNbHBIX BeTBel G = G+ G,

1
rne G==
4 R

3aganue Nel. YCTaHOBHUTH OIBITHBIM ITyTEM COOTHOIIEHUN MEXAY TOKAMH U
HaIpPSHKEHUSIMU TTPU MOCIEA0BATEIbHOM COEIMHEHUH PE3UCTOPOB.
ITopsiok BbINOJHEHUsI pa0OTHI:
1. CoOpaTh cxeMy MOCIEIOBATEIBHOIO COEIMHEHHSI JBYX YYAaCTKOB C

JaMITaMU HaKaJIMBaHUsI (PUCYHOK 1) U IPeAbSIBUTH J1JIs1 MPOBEPKH MPEMO1aBaTENIo.

H1 K1
! H2

U=220B8

Pucynok 1 — Cxema nocieioBaTeIbHOTO COEAMHEHUS PE3UCTOPOB.
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2. BxurouuTh CHJIOBOM BBIKJIIOYATENb. BKIIOYMTH JIaMIIbl Ha IEPBOM MU
BTOPOM YYacCTKax, IPOBECTU U3MEPEHUS TOKA LIENH U HANPSIKEHUN YYaCTKOB LEIH.
Pesynbrarel u3mepenuii 3anectu B Ta0auIy 1.

Tabnuua 1 - Pe3ynbrarhl H13MepeHui TOKa U HANPSKEHUS B LIETIH

Ne OnpITHBIE JAHHBbIE PacuéTHble JaHHBIE

n/n I, A Ui, B U2, B UB R1, Om R2,Om | R, Om
1
2
3

3. Paccuntarth CONMpOTHBIEHUS YYacTKOB, pe3yJbTaThl 3aHECTU B TaOmuILy 1:

U
R1:_1 Rzzﬁ R:E

4. HOHBBYHCB JaHHBIMH OIIBITOB M PacdYCTOB, IMOATBCPANUTDH CBOMCTBA

IIOCICAOBATCIIbHOT'O COCANMHCHM A .

R=R;1+R; U=Ui+U;

3aganme Ne2 YCTaHOBHUTH ONIBITHBIM ITyTEM COOTHOLIEHHWWA MEXIY TOKaMH U
HaIIPsDKEHUSMU IIPU NIapaJuIeIbHOM COEIMHEHUN PE3UCTOPOB.
IHopsinok BbINOJIHEHHS PA0OTHI:

1. Cobpath cxemy mapajiebHOIO COEIUHEHMsSI JABYX YYacTKOB C JIaMIIaMU

HaKaJIMBaHUs (PUCYHOK 2) ¥ IPEIBIBUTH JIJISl IPOBEPKH MPETIOAABATEINIO.
|

o

U=220B

Pucynok 2 — Cxema napajuieIbHOro COeIMHEHUS! PE3UCTOPOB.

2. BKIIOYNTH CHJIOBOM BBIKJIIOUYATENb. BKIIOYHTH JIaMIbl Ha TIEPBOM H
BTOPOM ydyacTkax uLenu. [IpoBecTn m3MepeHUs HANPSHKEHHUS HA 3aXKUMax LENu U

TOKOB BeTBeM (y4acTkoB). Pe3ynbTaThl m3MepeHuit 3aHeCTu B Ta0IHILy 2.

14



Tabnuua 2 Pe3ynbTaThl U3MEPEHUI TOKA U HAMTPSKEHUS B LIEMTU

Ne OneITHLIE JaHHBIE PacuéTHble JaHHbBIE

n/n I ) | ) R1 R2 R G1 G2 G2
1
2
3

3. PaccunTtaTh COMpPOTHBIECHHUS M TMPOBOAMMOCTH  YYacTKOB, PE3yJIbTaThl

pacyeToB 3aHECTH B TaOIHILy 2:

U . | |
R =— Rz:i Rlz:—Rl i G, =+ G, =" G, =
I, l, R, +R, U U

I
U
4. HOJ’IBBY}ICL JaHHBIMH OIIBITOB M PacCdYCTOB, IIOATBCPINTDH CBOMCTBA

IMapauIiCJIbHOI'O COCAMHCHUA:
=L+ Gp=G +G,

5. Cnenate BBIBOIL.
KoHTposbHbIE BONIPOCHI.

1) Kak M3MEHHUTCS HANpPsHDKCHWE HA MEPBOM YYacTKE MPH MOCIEA0BATCILHOM
COCIMHCHUN YYAaCTKOB C JIaMIIaMW HaKaJMBaHWs, €CJIW YBEJIWYUTh HA HEM YHUCIIO
BKJIIOYCHHBIX JIaMII?

2) Kak wW3MeHHWTCS BelWuYMHA TOKA B IEMM MPH  IOCICI0BATCIHEHOM
COCJIMHEHUHU YYaCTKOB, €CJIM HA BTOPOM YYaCTKE BBIKJIFOYUTH BCE JIAMIIbI?

3) Kak u3MeHHUTCS BeJMYMHA TOKA B ICMH IMPH MMapaLICIIBHOM COCIUHCHHH

Y4aCTKOB, €CJIM Ha BTOPOM Y4YAaCTKC BBIKIIIOYHUTH BCC JIAMITBI?

JlaGopaTopHasi pabora Ne2
«HUccsenoBanue pa3BeTBJIEHHOM MATHUTHOM LEND)
Heas padorbl: OnbITHOE MOATBEPKIAEHUE IEepBOro 3akoHa Kupxroda nmis
Pa3BETBJICHHON MAarHUTHOW LENMU W OBJIAJICHUE METOJAUKOM pacyeTa MArHUTHBIX
ITOTOKOB.

YMmenund:

- IPOU3BOJUTL PACYCTBI IIPOCTHIX IJICKTPHUICCKUX HCHCﬁ;
15



- pacCUMTHIBATh NApaMETPhI PA3TUYHBIX AJIEKTPUUECKUX LENEH U CXEM.

3HaHusa (AKTyaJIu3amus):

- OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU;

- XapaKTEPUCTUKU W TMAPAMETPbl AJIEKTPUYECKUX M MATHUTHBIX IIOJIEH,
napameTpbl Pa3INYHbIX JEKTPUUECKUX LENeH.

IIpubopsl u 060pyAOBaHME:

1. Wcrounuk nepemenHoro HanpspkeHuss 220 B, 50 I'n

2. Tpexaznblii TpanchopmMaTop.

3. BonbT™meTp anekTpoMarauTHOM cucteMbl ¢ Uoy=150 B.

Teopernueckoe 000CHOBaHME.

Maznummnoii yenvio Ha3bBIBAECTCS COBOKYIHOCTH YCTPOMCTB, COAEp KaIIUX
(eppoMarHuTHBIE Teda U 00Pa3yIOIIMX 3aMKHYTYIO 1I€Mb, B KOTOPOI MU HAJIUYUU
MarHuTOJIBIDKYIIEH CHJIbI 00pa3yeTrcs MAarHUTHBIM TMOTOK H BJOJIb KOTOPOH
3aMBIKAIOTCSA TUHUU MAarHUTHOW MHIYKIHUU.

[Ipumepom SBIAIOTCS CEPAECYHUKU TpaHC(HOpPMAaTopa, MATHUTHBIX YCHIIUTEIEH,
ANEKTPUYECKUX MAIUH U T.J.

MarauToABUKYILYIO CHIIy B 3JIEKTPUYECKMX MAallIMHAX CO3Jal0T OOMOTKHU C
ANEKTPUYECKUM TOKOM HJIM TMOCTOSHHbIE MAarHUThl. YacTh MarHUTHOM LIENH, MO
KOTOpPOM 3aMBIKAa€TCSi MArHUTHBIM TIOTOK, M3rOTaBIMBAIOT B OCHOBHOM U3
(eppOMarHUTHBIX MAaTEPUAJIOB U Ha3bIBAIOT MACHUMONPOBOOOM. MarHuTHbIE LENH
BBINIOJIHAIOT HEPA3BETBIECHHBIMU U PA3BETBICHHBIMU. Pa3InyaloT Tak:ke MarHUTHBIE
LENU OJHOPOAHBIE U HEOAHOPOAHBIE. MarHuToNnpoBOl OJHOPOJHONW LENU HA BCEM
€ro MPOTSHKEHUU BBIMIOJIHEH M3 OJHOIO MaTepuaita U UMEET OJUHAKOBOe Mo (opme
U pa3MepaM NONepeyHOe CEYEHHUE; B HEOJHOPOIHOM LENU MarHUTOMPOBOJ COCTOUT
U3 HECKOJIbKMX YYacTKOB, OTJIMYAIOUIMXCAd B OOIIeM ciy4dae [0 JUIMHE,
NOMepeyHOMY cedyeHulo, maTepuanaM. Ha pucynke 1 mpeacrtaBieHa OZHOPOAHAS

Pa3BCTBJICHHAA MaroHuTHasA OCIIb.

16
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PI/ICYHOK 1-— OI[HOpOI[HaH Pa3BCTBJICHHAA MarHuTHAA OCIIb.

I[J'I)I pacdcTOB MAarHUTHBIX HCHCﬁ HCIIOJIB3YIOT aHAJIOTHHU C JJICKTPUICCKUMU

OCTISIMM

@D, mazHumHwILL NOMOK — BIAEKTPUUECKUH TOK ]

Ry, Macnumnoe conpomusienue - dIEKTPUIECKOE CONMPOTURICHUE R;

Uy, Macnumnoe Hanpsicenue - 3IeKTpudeckoe HanpsbkeHue U,

Far , macnumoosuoicywas cuna - 3neKTpoaABUKYyIas cuia E.

B pa3sBeTBiICHHON MAarHUTHOM LEIH, [0 AHAJOTUHU C 3JIEKTPUYECKOMN LIENBIO,
MOKHO BBIJICTIUTh KOHTYPBI, BETBU U OTMETHUTH Y3Jibl. MOKHO COCTaBUTH Y3JIOBBIC
ypaBHEHUSI U cPopMyaupoBaTh NepBbii 3akoH Kupxroda majis MarHUTHOW IENHU.
AJire0panveckasi CcyMMa MarHUTHBIX IIOTOKOB B y3Jie MATHUTHOM 1€MW PaBHA

HyJ10 Y ® = 0.

3apnanme: CoOpath cxemy TpexdaszHoro TpaHchopmaTopa U OCYIIECTBUTH

3aMepbl (ha3HOTO HAIPSHKEHUS HA KATYIIKaX.
IHopsinok BbINOJIHEHNSI Pa0OThI:

1. Toaxmrounte Karymky AX TpexdazHoro Tpanchopmaropa K (pazHOMY

HanpspkeHnto Ug= 127 B (pucyHok 2).
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Pucynok 2 — Cxema coeiiHeHHs 0OMOTOK TpaHc(opMmaropa.

2. Bxamounte nctouHuk HanpspkeHus U u3mepbTe J/]C ocTaabHBIX 0OMOTOK.

JlanHbIe U3MepeHuii 3aHecuTe B Ta0uIy 1.

Tabnunal - Pe3ynbTaThl U3BMEpEHUIA.

Ne CxeMma BKIIIOUYCHUSA Eax Esvy Ecz

Eax Eby ECZ
/o

W N

3. TloBroputre omeiT pna karymexk BY, CZ, mnoakmoumB UX Ha

COOTBETCTBYIOIINE (Pa3HbIC HATPSKEHMS.

4. PaccunTaiiTe BeJIMYMHBI MarHUTHBIX MMOTOKOB. JlaHHBIE pacueTOB 3aHECUTE
B TaOHILy 2.

dopmysa pacyeTa aMILIMTYyAbl MATHUTHOTO TTOTOKA

__E
" 4441w,

rae E— 3J1C Bropuunbix 00MOTOK E o, E by, E ¢

f= 50T - yacToTa HANIPSIKCHUS CCTH;

Wy =690 - 9yuciao BUTKOB BTOPUUYHONM OOMOTKH.

18



Ta6nHua 2- I[aHHBIC pacde€ToOB BCJIMYWH MAardHUTHEIX ITOTOKOB.

Ng H/H (Dm]_ B6 @mz, B6 qu3,B6
1
2
3

5. Omnpenenure HamnpaBIICHWE MAarHUTOJBWIKYIIEH CHIIBI W BBIYEPTUTE
KOH(QUI'YypallMi0 MarHUTHOTO IOTOKAa, COCTaBbTE YPABHEHUS MO MEPBOMY 3aKOHY
Kupxroda, ncnonb3yiiTe pacdeTHbIC TaHHBIE.

(Dl- (Dz- (Dg =0

6. Caenaiite BBIBOJI.

KOHTpOJIbHLIe BOIIPOCHI.

1) JlaiiTe onpe/e/ieHue MAarHUTHOM IICTIH.

2) CKOJNBKO y4YaCTKOB  COJICPXKHT  MAarHMTHas IIelb  TPeX(a3Horo
TpaHchopmaropa?

3) Kak u3MeHHTCS MarHUTOIBIDKYIIAS CHJIA, €CJIM YUCIO BUTKOB KATYIIKH
YBEJIMYUTH B 2 pa3a, a TOK YMEHBIIUTH B 2 pa3a?

4) Kakumu TnpaBUIaMd TOJB3YIOTCS I ONpECIICHHs HalpaBICHUS

MarHUTOABUKYIIEH CUIIBI?

JlaGoparopHnasi pabora Ne 3
«HUccaenoBanne padoTsl TpéxdasHoi menn
NPHU COeAMHEHUN NMOTpeduTe el IHEPTUM 3Be3/10i»

Heab padorbl. ONbITHOE OMNPEACICHUE OCHOBHBIX COOTHOIIECHUM MEXKIY
TOKaMU U HAMPSHKEHUSIMH TIPU COCTUHEHUHU TMOTpeOuTeNeil 3Be3/10i, BBISICHECHHE
pOJId HEUTPAIBHOTO MPOBOAA.

YMeHus:

- IPOU3BOJAUTH PACUETHI MPOCTHIX FJTEKTPUUECKUX LECTICH;

- pacCUYUTHIBATh MAPAMETPHI PA3JIUUHBIX AJIEKTPUUECKUX LEMEH U CXEM;
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- CHAMATh MOKA3aHUs U TOJIb30BaThCS DJIEKTPOU3MEPUTEIBHBIMU MTPUOOpaMu
U TIPUCTIOCOOJICHUSIMH.
3HaHuA (aKTyaJan3amnus):
- OCHOBHBIE TMpaBW/a OHKCIUTyaTallMd 3JIEKTPOOOOPYIOBAaHUS U METOJbI
M3MEPEHUS IIEKTPUUECKUX BEIIUYUH;
- OCHOBHBI€ 3aKOHBI AIEKTPOTEXHUKH;
- YCTpOMCTBO, NPHUHIMI JEHUCTBUS M OCHOBHBIE XapaKTEPUCTUKHU
AIEKTPOTEXHUYECKUX MPUOOPOB.
IIpudopsbl 1 06opyaOBaHME:
1) Ucrounuk nutanus 220B 50 I,
2) AmnepMetpbl ¢ lyon =3A -3 miT.
3) Ammepmetp ¢ lyon = 1A -1 .
4) Boabt™eTp ¢ Uyow =250B -1 .

5) I'pymiisl JaMI HaKaJIMBaHUS - 3 IIIT.

Teopernueckoe 000CHOBaHMeE.

Tpex¢asznas cucrema.

TpexdazHoil cUCTEMON 3IEKTPUUYECKUX IIeNel Ha3bIBA€TCSI COBOKYIHOCTH
TpEX DJJIEKTPUUYECKUX IeNel, KOTOpPhIX JAEUCTBYIOT cuHycouganbHeie OJIC
OJIMHAKOBOM YacTOThl U aMIUIMTY[Abl, CABUHYTbIE OTHOCHUTEIBHO APYr Jpyra Ha
120°.

HcTtouHnkaMu DJIEKTPUYECKOW DHEPruu B TPEX(PA3HBIX IEMAX SBISIOTCS
Tp€x(dazHble reHepaTopbl WM TpaHCPOPMATOPHI. B Ttpexdaznoit cucreme
AJICKTPUYECKUX IIernel ¢a3oi Ha3pIBaeTCs OfHA M3 Tpex meneid. [l cokpaiieHus
Yycia MPOBOAOB MCHOJIB3YIOT CBA3aHHbIE Tpex(a3Hble cucTeMbl. [ coearHeHus
3BE€3/10i1 KOHIIbI 0OMOTOK nipreMHuKa X,Y, Z COeauHSIOT B OOIIYI0 TOUKY, KOTOPYIO
Ha3bIBAIOT HYJEBOW TOUKOW WU  Heumpanvio. KOHIBI OOMOTOK TNpHUEMHHKA
coequpsIoT B 06myro Touky N = meimpans nHarpysku (cMm. pucynok 1). Ilposona,
coenunsrone Hadaiga A,B,C 00OMOTOK MCTOYHMKA C MPUEMHHKOM HA3bIBAIOTCS

JUHEUHBIMU.
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Pucynox 1 — Cxema Tpexda3zHoii 1ienu npu coeAMHEHUN 0OMOTOK reHepaTtopa u ¢as
noTpeOuTeNel 3Be3/101.

[IpoBox, coemuHsIOMMI HelTpans renepatopa N u Heiitpans Harpysku N
Ha3bIBAKOT HeumpanvHuiM. [lomydaeTcss CBsi3aHHAsE 4YETBIPEXIIPOBOJHASL CUCTEMA

QJICKTPHUICCKUX I.[CHCﬁ.

ITapameTrpsl TpexdasHol Henu

Jlunetinwlii mox - 3TO TOK, MPOTEKAIOIINHA 10 JTUHEHHBIM TipoBoaaM (I).

Dasznwiti mox - TOK, MPOTEKAIOUINH B (a3e mpueMHUKa HITH ncToIHUKA (Ig).

Jlns cxembl 3Be3nia (ha3HbIe W JTMHEHHBIC TOKA OJMHAKOBHI B Kaxkaou ¢aze: |,
=lo

Jluneiinoe HanpsdiceHue - 3TO PA3HOCTh TMOTEHIIMAJIOB  MEXIY ABYMS
auHUAMHA (U g, Ugce, Uca).

daszHoe Hanp:ocernue - 3TO HAIIPSDKCHHUC MCKAY HadaJlOM W KOHIIOM (1)8,351

WJIM HalPsDKCHUE MEXK Ty TMHEHHBIM 1 HYJIeBBIM ITpoBoaoM (Ua, Ug, Uc).

Ecnu cuntars noteHnuanel Hayan a3 reHepaTopa U Harpy3Ku paBHbIMU (T.€.
MaJIcHue HanpsbKeHUsT B JIMHEHWHBIX MPOBOJAX paBHO Hyto). JIuHelHoe
HanpspKeHue 000 (a3bl mpeacTaBisieT co00il anredpanyeckyo cymmy (pasHbIx

HANPSKECHUM:
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BekTopHas nuarpaMma JMHEWHBIX U (Da3HBIX HAIMPsHKCHUN Mpe/iCTaBiIeHa Ha
PUCYHKE 2.

Pucynok 2 — BekTopHas nuarpamma tpexdazHou 1enu

Ecnu conporuBnenus a3 oAMHAKOBHI (Harpy3ka CHMMETPHUYHAsA), TO

TPCYIOJIbHUKK Ha AOUarpaMmMc SABJIIIOTCA paBHO6€I[p€HHBIMI/I, OTKyda JICTKO

IIOJTy9UTh COOTHOIICHHUE MEKIY HAMpPsDKEHUAMH U, =+/3U,

Tok B HEUTpaIbHOM IPOBOJE PaBeH aireOpanveckoil cymMmme (ha3HbIX TOKOB:

Iy =1,+ 15+, Bekropuas nuarpamma npeacTaBicHa Ha pUCYHKE 3.
'I:l-ﬁ='|:|-=_
Iy
I
Ie
. A e Th=T
Ue=Ue_—" 1y 1"l
"-##— M.-"L

—

Pucynok 3 — Tok B HeifrpansHoM npoBozie |
3apanue: CoOpath cxemy Tpexdha3HOW LeNu W ONPENCIUTh COOTHOIICHHS
MEXy TOKaMH U HaIPSHKEHUEM.

IHopsinok BbINOJIHEeHHS PadOThI

1. Cobepute cxeMmy wucclieoBaHUsI Tpex(}a3zHOW Lenu, NpPeabsSBUTE IS

HPOBEPKHU TperoiaBaTelto (pUCyHOK 4).
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Pucynoxk 4 — CxemMa Tpexdax3Hoii 1ieru ¢ HeUTpabHbIM MPOBOIOM

2. llpoBeaute uccnenoBaHue uenu. Pexxum paboTsl nenu: PaBHOMepHas
Harpyska (CUHMMETpHYHas Harpy3Ka), HeUTpajJbHbII MPOBOJ BKIIOYEH.

a) YCTaHOBUTE PaBHOMEPHYIO Harpy3Ky (BKJIIOUUTE OJUHAKOBOE KOJIUYECTBO
Jamn B a3ax Harpy3ku). BkiirounTe ceTeBoi BBIKIIOUATENb;

0) M3mMepbpTe TOKH (a3, TOK B HEUTPaIbHOM IMPOBOJIE, (Pa3HbIEe U JTUHEHHBIE
HaNpsDKEHUs Ha Harpy3ke. Pe3ynbTaTel usmMepenuii 3anecure B Ta0auiy 1.

B) BrikitounTte ceTeBoi BHIKIIIOYATENb.

3. Pexxum pabotel menm: HepaBHOMEpHAs Harpyska, HEHTpaTbHBIN TTPOBOJT
BKJIFOYEH.

a) YCTaHOBHTE HEPABHOMEPHYIO Harpy3Ky (pa3Hoe KOJIMYECTBO JaMIl B (pazax
Harpy3ku). BkitouuTe ceTeBoil BBIKIIOYATENb.

0) M3mepbTe TokH (a3, TOK B HEUTpaIbHOM MPOBOJIE, (pa3Hble U JTUHEHHBIE
HaIpsDKEHUs! Ha Harpy3ke. Pe3ynbrarsl u3aMepeHuii 3anecute B Tadbiuny 1.

B) BhIkiTtounTE CETEBOM BBIKIIIOYATENb.

4. Pexxum pabotbl 1enu: XoJocToil xoa (a3pl, HEUTpaJbHBIA MPOBOJ
BKJIFOYEH.

a) YCTaHOBUTE HEPAaBHOMEPHYIO HArpy3Ky, BCE JTAMITbI OJTHOM 13 (ha3 JOIKHEI
OBITH BBIKJIIOUEHBI, YTO O3HAYAET XOJOCTOM TOK (ha3pl (pa3HOE KOJUYECTBO Jamil B

¢azax Harpysku). BkitounTe ceTeBoi BBIKIIOYATENb.
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0) M3mepbTe TOKH (ha3, TOK B HEUTPATILHOM MPOBOJIE, (ha3HbIC U JIMHEHHBIE
HanpsDKeHUs Ha Harpyske. Pe3ynbrarel u3MepeHuit 3anecute B Ta0auy 1.

B) BrikitounTte ceTeBOl BHIKIIIOYATENb.

5. Pexxum pabotel nienu: PaBHOMepHas Harpyska (CUMMETpHUYHAs Harpyska),
HEUTPAJIbHBIN ITPOBOJI BBIKJIFOUEH.

a) YCTaHOBHUTE PAaBHOMEPHYIO HArpy3Ky (BKIIOUUTE OJJMHAKOBOE KOJINYECTBO
nami B (hazax Harpy3ku). Bkirounte ceTeBoi BBIKIIIOUATEb;

0) Usmeppre TOKHM (pa3, ¢da3Hble M JIMHEHHBIC HAIpPSDKEHHUS Ha Harpys3Ke.

Pe3ynbTaThl u3MepeHuit 3anecure B Ta0uILy 1.

B) BhIkiTtounTE CETEBOM BBIKIIIOYATENb.

6. Pexxum pabotel mernm: HepaBHOMEpHAs Harpyska, HEHTPaTbHBIN TIPOBOJT
BBIKJIFOYEH.

a) YCTaHOBUTE HEPABHOMEPHYIO Harpy3Ky (pa3Hoe KOJWYECTBO JaMIl B (hazax
Harpy3ku). Bkimtounte ceTeBoi BBIKIIOUYATENb.

0) MsmepsTe TOokM (a3, ¢da3Hble U JMHEHWHbIC HAMPSDKEHHUS Ha Harpys3ke.

Pe3ynbpTaThl v3MepeHuil 3aHecute B Ta0nuiy 1.

B) BhIkiTtounTE CETEBOM BBIKIIIOYATENb.

Tabnuua 1 — Pe3ynbTaThl ©3MEepeHU Harpy3Ku

5 Pe:xum padoThl nenu HN3mepenus
z s 5 la{ls| Ic | In | Ua| Us | Uc | Uas | Usc | Uca
© S
< X g Pexxnm Harpysku
S AlA|lA| A | B | B B B B B
1 - | PaBHOMepHas
= O
= =N
Z 2
2 5} < | HepaBHOMepHast
£ 3
o A o
T 2 | Xonocroii Xox
3 = ¢hazbr
4 | £ 55| PasnomepHas
225
5 | £5¢ -
8 = &| HepaBHOMepHas

7. Ilo manHbpiM ombITOB 1,2,3 MOCTPOITE BEKTOPHYIO JMArpaMMy pacuera

TOKa B HEUTPAIHLHOM ITPOBOJIC HA MUJUTUMETPOBOI Oymare.
24




8. OrmeHuTe MOCTOSHCTBO (Pa3HBIX HANPSHDKEHWM MO pe3yjbTaTaM OIBITOB
2,3,5 1 ero 3aBUCUMOCTb OT pexuMa paboThl TpexpazHOH 1EMH.
9. BpiuncnauTe — OTHOIIEHWE JWUHEHHOTO W (PA3HOTO HAMPSIKEHUN TI0
pe3yibTaTam u3MepeHui B u3mepenuu 1.
10. CnenaiiTe BEIBOIBI.
KoHTpoJibHBIE BONIPOCHI.
1) Kak BBITIOJHHUTB COeMHEHUE (Da3 reHepaTopa U Harpy3Ku 3BE310M?
2) Ha3Banue o01rero mpoBoja Tpex Ieneil 4eThIPEXITPOBOIHON CHCTEMBI?
3) Uro 3HauuT «xojocTo Xoi (a3ei»? [Ipm Kakux  peallbHBIX YCIOBHSIX

BO3HUKAET TaKOM peKUM pabOThI?

JlabopaTopHnasi padora Ne 4
«HMccnenoBanme cxeMbl peJieifHO-KOHTAKTHOIO YIIPABJIECHHUS
Tpex(a3HbIM ACHHXPOHHBIM JIBUTraTeJIeM

Heap padorbi: OcBoeHME  aIropuT™Ma  JUCTAHLUMOHHOIO YIIPABJICHUS
Tpex(a3zHbIM aCUHXPOHHBIM JIBUTATEJIEM.

YMeHus:

- MPOU3BOAUTH PACUYETHI MPOCTHIX JICKTPUUECKUX IETICH;

- pacCUUTHIBATh APaMETPhl PATUUHBIX ANEKTPUUECKUX LIETIEH U CXEM;

- CHUMAaTh TOKa3aHUs U MOJIb30BATHCS JIEKTPOUZMEPUTEIBLHBIMU TPUOOpaMU
U TIPUCTIOCOOJICHUSIMH.

- TMPaBWIbHO OJKCIUTyaTUPOBATH dDJIEKTPOOOOPYIAOBAaHHME UM MEXaHU3MBbI
nepeayu ABMKEHUS TEXHOJIOTMYECKUX MAIlIUH U anmnapaTosB.

3HaHusa (AKTyaJIu3amus):

- YCTpPOWMCTBO, TMPUHIUI JCHUCTBUSI W OCHOBHBIE XapaKTEPUCTUKHU
ANEKTPOTEXHUYECKUX MPUOOPOB;

- OCHOBHBIC TMpaBWJa DKCIUTyaTallud 3JIEKTPOOOOPYIOBAHUS W METOMIbI
U3MEPEHUS JIEKTPUUECKUX BEJIUYUH;

IIpu6Gops1 n 060pya0OBaHME:
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1) Hcrounuk nutanus - Tpexdasnas cetb 220 B, 50 I'a

2) Tpexda3Hblii aCHHXPOHHBIH JBUTATENIb C KOPOTKO3aMKHYTBIM POTOPOM —
AOJI-22-4 220/380 B 50 I'rr ; P, =400 Bt; n =1400 06/mMun

3) MaruuTHbIi IycKaTeb

4) oct ynpaenenus - [IKE - 222 - 2V2

5) Ammepmetp Toka - 5 A.

Teopernyeckoe 000CHOBaHME

Anmaparypa KOMMYTAIIUM U YIIPaBJIeHU.

ABTOMATUYECKOE  YINPABICHUE  JJEKTPOABUTATEISIMH W JAPYTUMHU
NPUEMHHUKAMH SJIEKTPUYECKONM HHEPrUM OCYIIECTBISIIOT IYTEM MPUMEHEHUS B
ANEKTPUYECKUX  LEMsIX pa3MyHbIX  allapaToB, MpU IOMOIIA  KOTOPBIX
OCYLIECTBJISIFOT IIYCK, PETYJIMPOBAHHE YaCTOTBl €r0 BpALIEHUSA, TOPMOKEHHE
OCTAaHOBKY JBUTAaTEle, a TaKkKe HX 3alIUTy OT MEpPerpy30K MU KOPOTKHUX
3amblkaHuil. HaumOonpuiee npuMeHeHHE cpeau MOJ0O0HOro0 pojaa YCTPOWCTB
NOJIYYUJIM KOHTAKTOPBI, pEJIE, MArHUTHBIE IIyCKaTElIW, MyTEBbIE M KOHIICBBIE
BBIKJIFOYATEIN, KHOTIKU, IPEIOXPAHUTEH U T.I1.

VYrpasnsate Tpexda3HbIM aCUHXPOHHBIM JBUTATENIEM C KOPOTKO3aMKHYTHIM
pPOTOPOM MOKHO TPU NOMOIIM MAarHUTHOrO myckarens. MarHuUTHBIE MycKaTelld
MPEACTABISIIOT  COOOM  COBOKYNHOCTh  KOHTakKTOpa W  TEIJIOBBIX  pedie,
YCTAHOBJICHHBIX HA OJIHOW MMAHEJH.

KonTakropsbl.

KoHTakTOpOM Ha3bIBalOT KOMMYTALMOHHBIM 3JIEKTPOMAarHUTHBIN ammapar, y
KOTOPOTO BPYYHYK) TPOU3BOJAAT IEPEKIIOYEHHE B LENW YIpaBICHHs, a
MEPEKIIOYEHNE B TJABHOM I€NM MPOUCXOJUT aBTOMaTHuecKu. KOHTaKTOpHI
npeAHa3HAYEHbl JJI YacThIX BKIIOYEHUW M OTKIFOUEHHH 3JIEKTPOYCTAHOBKHU IO
Harpy3kod (1o 1500 BrIOYUEHHMH | OTKIIOYEHUH B Hac). YcrpoiicTBO

AJEKTPOMArHUTHOIO KOHTAKTOpa MPEACTABIECHO HA PUCYHKE 1.
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Prcynok | — DnekTpoMarauTHBIN KOHTAKTOP.

[Ipn 3aMBbIKaHWUN KHOIIKM YIIPABJICHUS | B LIENMW YIpPaBICHUS, T.€. KATyLIKE 2,
BO3HHMKAET TOK, KOTOPBIM CO31a€T B CEPAECYHUKE 3 MATHUTHBIM IIOTOK U
AIIEKTPOMATrHUTHAS CUJIA NMIPUTATUBAET SIKOPb 5 K CEpAeYHUKY 3.MarHuTHbIi IOTOK
3aMBIKAETCs 10 MATHUTOIIPOBOJTY, COCTOSLIEMY U3 CEPJACUHHUKA 3, IKOPS 5 U CKOOBI
8. Korna sAkopb NPUTSHYT K CEpACYHMKY, 3aMBIKAIOTCS TJIABHBIE KOHTAKTHI 4, yepes
KOTOpbIE  3amuThIBaeTcs o0OMoOTKa cratopa. (OJHOBPEMEHHO  IMPOUCXOAUT
NepeKyroyeHrne OJIOK — KOHTakTOB. Yuciao OJOK - KOHTAKTOB MOXKET ObITh
paznuyHbIM. VX BKIIIOYAKOT B LEIb YNPABICHUS JAaHHOTO KOHTAKTOPA WM JPYroro
annapata. Ha siexkTpuyeckux cxemMax KOHTaKTOpbl O003HA4yaloTCsd B HCXOAHOM
obecroueHHoM coctostHuu coriacHo ['OCT 2.755 (tabnuma 1).

Pene

Pene — 310 anmapaTbl, KOTOpbIE TIPOU3BOASIT ABTOMAaTUYECKOE MEPEKITIOUEHUE
KOHTAKTOB B LIETIH YIIPABJICHMS IPYroro anmapara.

TeruoBble pene npeaHa3HayYeHbl AJs 3alUThl OOMOTOK JBUTATENS OT JUIMTENIbHbIX
neperpy3ok  Ha 10-20%. KoHcTpykTHBHasgs cxema TEIUIOBOIO  pele ¢

OMMeTaIMISCKON TIJIACTUHOMN MPEJICTaBICHa Ha PUCYHKE 2.
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Pucynok 2 — TemoBoe perne.

HarpeBarenbHblil 37IEMEHT | BKIIIOYAIOT MOCHEAOBATENBHO C AJIEKTPUUECKOM
LENbIO, KOTOPYK) HAI0 3amuInartb. HarpeBaTenbHBIM 3JIEMEHT HarpeBaeT
PaACIOJIOKEHHYIO PSAIOM OMMETAJUIMYECKYl0 IUIacTUHy 2. buMeraminueckas
IJACTUHA BBIMOJHEHA W3 JIByX CJIOE€B METAUIOB C pasHbIMU KO3(PuiMeHTaMu
pacliMpeHus, MOATOMY IIPH HArpeBaHWUM  OHA BBIIPSIMISACTCSA, W pbhlyar 3
ocBoOoxmaercs. [lon geiicTBueM npy>kuHbI 6 pblyar MOBOPAYMBACTCS M Pa3MbIKAET

KOHTAaKTHI 5 B LCTIN YIIPABJICHUS.
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Tabmuna 1 — I'paduyeckoe 0603HaUEHUE KOHTAKTOB

Haumenosanue anemenTa

0OGoana-
yenue

KorTakr KoMmyTH- 3aMBIKAIOIHHI _~T
PYIOIIETO YCTPOMCTRA
(obmmee obo3HageHHE) "
PA3MBIKAOIIHI \l:
EPERTIYAIONIHH j
BrixmmouaTens OTHOIIOIFOCHEIH e
TPEXIIOIICHEII A\
[TepexmouaTens . A
OTHOIIOIFOCHEIH
TPEXIOJIIOCHEIH L&%%Wl
OBYXIOIIOCHEIM TPEXIIO3UITHOHHBIN | | | |
C HEUTPAJIBEHEIM II0JI0KEHHEM %:%
PasreguHuTENIn

BrikfTlouaTe s HATPY3KH

BrigmoyaTens apToMaTHYECKAIA

Kaomku ympasneraus

C 3aMBIKAIITHM KOHTaAKTOM

C pasMbIEaIIIHAM KOHTaKTOM

KorTakr rimaeso# nenm
KOHTAKTOPA, MATrHUTHO-
T'0 IMyCKaTeJIs

3aMBIKATOIIHI

Pa3MEBIKAONTAN

3aMBIKATIONIHHA AyTOTACHTE THHEIH

PAa3MEIKAONIAN NyTroracuTe IEHEIN

HaxXaTHeM KHO HKH)

Korrakr Tertosoro pesie 6e3 camoBo3Bpara (¢ Bo3BpaToM

e A,

KonTakT 3aMeIkaommia
C BBIIEPRKOH BpEeMeHH

IIPpH 3aMbIKaHHHA

-

IIpH pa3MEIKAHHHA

-
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3ananue: BpmonmHUT, cXeMy COOpKM JUCTAHIIMOHHOTO  YMpaBJICHUS
Tpex(ha3HbIM aCHHXPOHHBIM JIBUTATEIIEM.
IopsaAoK BbINOJIHEHUS PAa0OTHI:

1. CoOpartb cxemy snekrpoasurarens (pucyHok 3). IlpenbsBUTh cxemy ISt
MIPOBEPKH TPETIOaBATEINIO.

2. BxirounTs ceTh BeikmogaTeaeM QF.

3. BxirounTh aBHUraTens ¢ MOMOIBI0 KHOnKU SB2. YOequrcsa B TOM, 4TO IIOCHE
OTIyCKaHWS KHOIIKM JBHUTATeNb MPOJOJDKaeT padorarh. [Ipocmenuts 3a
cpabaThIBaHHEM MarHUTHOTO ITyCKaTelsl.

4, OTkIIOYUTH ABUTATEIb ¢ moMollsio KHonku SBI1. Ilpocneauts 3a paboroit
MarHUTHOTO TTyCKaTeIIs

5. Otkimrounth 010K - KOHTakT KM. BKII0OUNUTh ABHTaTellhb ¢ TOMOIIBIO KHOIKH
SB2. IIpocneauts 3a paboToit cxeMbl. [logkmounTts 610K - KOHTaKT KM.

6. IlpomsBecTn peBepc ABUTATENS, MOMEHIB MECTaMH JBa JIFOOBIX JTUHEHHBIX
IpoBOIA

7. Harpyxas nBurareib TOPMO30M, TOOUTHCS €r0 OTKIIOUEHHUS TEIUIOBBIM pelie
BHOBB 3anycTUTh ABUraTElb, YyCTPAHUB IIEPETPY3KY.

8. BBIKIIOYHTE cETEBOE MUTAHHE.

581 SB2 Kk WK

“

PI/ICYHOK 3 — cxema BKJIIOYSHUS JABUTaTCIIA

9. CnemaiiTe BBIBOBI.
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KoHTpoJibHBIE BONIPOCHI

1) OOBsicHUTE TPUHIUIT PAOOTHI MATHUTHOTO MyCKATEJIsl.

2) KakoBo Ha3HaueHne OJIOK - KOHTAKTOB MAarHUTHOTO ITyCKATEs?

3) MOXHO 71 UCIOJIb30BaTh TEIUIOBOE PeJie JJisi 3alIUThl MOTPEOUTEINs Mpu

KOPOTKHUX 3aMbIKaHUAX ?

JlabopaTtopnast paGora Ne 5

«A3mepeHue 3HepruM B 0OAHO(A3ZHOM LI

Henb padorsr: OBiaieHHEe METOAUKON U3MEPEHHUN 3JIEKTPOIHEPTUU TIPSIMBIM
M KOCBEHHbIM METOJaMH M OCBOCHHME aJIrOpUTMa pacyeTa MPUBEICHHOU
NOTPELIHOCTH CYETYHKA.
YMeHus:
- MPaBWIbHO JKCIUTyaTHPOBATh 3JEKTPOOOOPYAOBAHHE U MEXaHU3MBbI
nepeaavyu ABUKEHUS TEXHOJIOTUUECKUX MAIIUH U allllapaTos;
- pacCUMTHIBATh MAPaMETPhl PA3JIMYHBIX AIEKTPUUECKUX LIETIEH U CXEM;
- CHUMAaTh MOKAa3aHUs U MOJIb30BaTHCS 3JEKTPOU3ZMEPUTENIBHBIMU TPHOOpaMu
U TIPUCTIOCOOJICHUSIMH.
3HaHuA (aKTyaJau3anus):
- YCTPOMCTBO, NPUHIMI JEHUCTBHSA M OCHOBHBIE XAPAKTEPUCTHKHU
ANEKTPOTEXHUUYECKUX MPUOOPOB;
- OCHOBHBIE MpaBWJa 3KCIUTyaTallMd >JEKTPOOOOPYAOBAaHUS MU METOJbI
U3MEPEHUS JIEKTPUUECKUX BEINYNH;
- CIOCOOBI OJIYYEHHUS], IEPEJauy U UCTIOIb30BAHUS JIEKTPUUECKON IHEPTUU.
IIpuGopsl n 060pyaOBaHME:
1. Onnodazupiii cuétunk - 1 mrT.
2. JlamnoBBIii peocTar - 1 mr.
3. Amnepmerpc ly=5A - lwr.
4. Bometmerp c U4y =200B - 1 mr.
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5. CekyHioMep - 1 .

Teoperuueckoe 000cHOBaHME
NHAYKIMOHHBIA CHETYHMK 3JIEKTPUYECKOI JHEPTrUM.

NHIyKIIMOHHBIE CYETYMKHU CITyKaT JJIsl MOJACYETA KOJMYECTBA AJIEKTPUUECKON
SHEPrUM, MOCTYNHBIICH K MOTPEOUTENIO0 3a OMpEeAeiIEHHOE BpeMs. Y CTPOWCTBO
UHAYKIIMOHHOTO CU€TYMKa IMOKa3aHO Ha pucyHke 1. MHoroButkoBasi 0OMOTKa
AMEKTpOMAarHuT 2 (0OMOTKa HaAmpsDKEHHS) TOJCOSAWHEHA IapajuieIbHO
norpedutento (Harpyske). IlociepoBarenbHO € Harpy3koil BKIIIOUEHA OOMOTKa

QJICKTpOMArauTa 1-3, COCTOAMas N3 HCCKOJIBKUX BUTKOB (TOKOBaSI O6MOTKa).

Pucynok 1 — KoHCTpykTHBHAsI cxemMa MHIYKIIMOHHOI'O CUETUHKA
[TockonbKYy MHIYKTUBHOCTD KATYIIKHA MTPONOPIMOHANIBHA KBAIPATY YKCJIa BUTKOB,
MOHO CKa3aTh, YTO UHIYKTUBHOCTh OOMOTKHM HAMPSKEHUS 3HAYUTEIHHO OOJIbIIE
WHYKTUBHOCTU TOKOBOM 00MOTKH. [l09TOMY TOK M coBmajaronuii ¢ HUM 1o ¢asze
MAarHUTHBIA MTOTOM 3JIEKTPOMArHuTa 2 OTCTAIOT MO (pa3e OT TOKAa U MAarHUTHOIO
MOTOKA 3JIeKTpoMarauTa 1-3 Ha yro, 0auskuit k 90°.

MaruutHoe 1moje, oOpa3oBaHHOE HAJIOKEHHUEM MAarHUTHBIX TIOJIEM  JIBYX
AJIEKTPOMAarHuTOB, Ha3bIBaeTCs He2ywum. beryiiee MarHuTHOE MOJIe UHAYLUPYET B
JIACKE TOKH, KOTOPBIC, B3aUMOJICUCTBYS C IIOJEM, CO3JAIOT MEXAHWYECKYIO CHUIY.
Cuna B COOTBETCTBMU C NpaBWIOM JIeHIIa CTPEMHUTCS YCTPAaHUTh MPUUHUHY, €€

BBI3BIBAIOIIYI0. OHA paCKpyUMBAET IMCK B HATIPABJICHUH OETYIIEro MOJIsl.
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Cxembl BKJIIOYeHHS 0AHO(A3HOI0 CHETYHMKA.
CxeMa sniekTpruyeckasi IpUHIUMIUaIbHas BKIIOUYEHUs 0JIHO(A3HOTO CYETYHKA

IIPEICTABIICHA HA PUCYHKE 7.

o +
Pucynok 2 — Cxema 3yieKTpU4ecKasi IPUHIUITHAIbHAS

[IpakTuyeckass cxema BKJIIOUYEHHUs OJHO(A3HOrO CYETUMKA IpEICTaBIeHA Ha

pucyske 3. 3axuMsbl «I'» ciykar I NOAKIIOYEHHUS CYETYHKA K 3JIEKTPUUYECKOU

CCTH, K 3a’)KUMaM «H» IIOAKII0YACTCA HArpy3Ka.

—
T & rk nwl

- $®

=

Pucynok 3 — Cxema npaktudeckas 0qHO(]a3HOTO cUeTUYnKa
3apanue: CoOpaTh DJIEKTPUYECKYIO CXeMy OJHO(pA3HOTO CUETUYUKA WU
paccuYuTaTh MOrPEIIHOCTH
ITopsiok BeINOJTHEHUs1 padoTHhI.
1. Cobupute cxemy (pucyHOK 4) ISl HCCIIEIOBaHUS OJHO(DA3HOTO CUCTUHKA,

MPpCABABUTD IIPCIIOAAaBATCIIIO JJIA IIPOBCPKU.

Wh
: H1
s T 2\ , H2
. \l/
ST T30 wseie
pr— ' T K1 K2

Pucynok 4 — Cxema BKJIHOUEHUS 0HO(DA3HOTO CYETUMKA
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2. BxirouuTe ceTeBOl BBIKIIIOUATENb, BKIIIOUUTE HECKOJIBKO JIAMII.
[Toxazanust amnepMeTpa U BOJIBTMETpa 3aHECUTE B TAOIUILy 1.

Tabnuna 1 - JlanHble moka3zanusi mpuOOpPOB

HN3mepenus Bolrunciienus
Ne U | t n P K N Kn Y
onpiTa | B A ¢ | obopotel | Bt --- | O6/kBt'u --- %
1 120
2
3

3. IIpu 3aduKCcUpOBaHHOM TOKE HArpy3KH MOCUYUTANUTE KOJTMUECTBO OOOPOTOB
aucka cuetyrka N 3a 120 cekyH[, pe3ysibTaThl cUeTa 3aHECUTe B TaOIMIy 1.

4. VYBenuybT€ YHCIO BKJIIOYEHHBIX JaMIl, IOBTOPUTE H3MEPEHUS IO
0. 4.2 u 1. 4.3. BEIKIIOYNTE CETEBOM BBIKIIOYATENb.

5. BreinonHKTE BHIYUCIEHUS TAPAMETPOB MO (POPMYIIaMm:

P=U-l - MomHoCcTh OTpEOUTENSA, BT.

3H€pI‘I/ISI, HOTp€6JI$IeMaH ICIIBIO 3a BPCM:A OAHOI'O o6op0Ta JIMCKa CUETUYHKA

Pt
n

K

rae - Bpewms, c;
N - 4ucno 0OOPOTOB IMCKa CUETUMKA 3a Bpems t.

.. 3600-1000

HomunanbHas mocrosiHHas cuérunka K = N

rae N - mocTosiHHas cuéTurka, 4uciao 000poToB cueTurka Ha 1 kBT - yac sHepruu,
YKa3aHa Ha €T0 LIUTKE.

K-K
[IpuBeneHHas MOTPEIHOCTh ) = T” -100%.

[IpuBeneHHas MOTPENTHOCTH OMPENeIsIeT KJIacC TOYHOCTH pudopa.
6. Chemalite BLIBO/I.
KoHTpoJsbHBIE BONIPOCHI.
1) Ha3Banue oOMOTKH (KaTYIIKH) CYCTYMKA, €CJM OHA BKJIFOYEHA MapayjieibHO

Harpy3ke?
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2) Ha3BaHue MarHMTHOrO TMOJISI B HHAYKIMOHHOM CYCTYHMKE TMPU HAIUYHH
KOTOPOTO BpaliaeTcs IUcK?

3) Ha3Banue Meroma HM3MEpPEHHs SHEPTUU C HCIIOJIB30BAaHHEM aMIepMeTpa,
BOJITMETPA U CEKyHI0oMepa?

4) Ha mikajie cueTdyrKa yKaszaH Kjaacc TOYHOCTH 2,5. COOTBETCTBYET JIM CUCTUHK

I'OCTy, ecnu Ypaca = 3% ?

JlabopaTtopnasi paGora Ne 6

«HUccaenoBanne GopMbl BIXOHOT0 HANIPAKEHHUS JIEKTPOHHBIX TeHEPaTOPOB»

Heab paborpl:  OBnageHWE  METOAMKOW  CHSATHS  OCHMJJIOTPAMM
IIOCJIEOBATENBHOCTEH BBIXOJHBIX  MMIIYJBCOB JJIEKTPOHHBIX T'€HEPATOPOB U
ONpeaeeHNe HUX NapaMeTPOB.

YMeHus:

- [paBWIbHO HKCIULyaTHPOBATh 3JIEKTPOOOOPYJOBAaHME U MEXAHU3MBbI
nepeaadn JBUKEHUS TEXHOJOTMYECKUX MAlllMH U alaparos;

- pacCUUTHIBATh ApaMETPhl PA3TUUHBIX AIEKTPUUECKUX LIENIEH U CXEM;

- CHUMAaTh MOKAa3aHUs U MOJIb30BATHCS 3JEKTPOU3ZMEPUTENIBHBIMU MTPpHOOpaMu
Y IPUCTIOCOOJICHUSIMH.

3HaHusa (AKTyaJIu3amus):

- kjaccuuUKaus SJIEKTPOHHBIX NPUOOPOB, MX YCTPOMCTBO M 00JACTh
MIPUMEHECHUS;

- YCTPOMCTBO, NPUHIMO JEHUCTBHSA M OCHOBHBIE XAaPaKTEPUCTHKHU
ANEKTPOTEXHUYECKUX MPUOOPOB;

- OCHOBHBIE TMpaBWJIa 3KCIUIyaTallUd >JEKTPOOOOPYAOBAHHUS M METOJbI
U3MEPEHUS JIEKTPUUECKUX BEIHYNH;

- IPUHLMIT BBIOOPA AJIEKTPUUECKUX U AJIEKTPOHHBIX MPUOOPOB.

IIpu6Gops1 u 06opyaoBanHme:

1. Ocuumnorpag C 1 -59
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2. Teneparop ¢pyHKIMOHAIBHBIN ['6-43.

TeopeTuueckoe 0600CHOBaHUE.

Buabl uMnyJibcoB.

[Tonx umnyrbcom MOHUMAIOT KPATKOBPEMEHHOE OTKJIOHEHUE HAMPSKEHUS HITH
TOKa OT HEKOTOPOTO MOCTOSHHOTO YPOBHS, B YACTHOCTH OT HYJIEBOTO.
Haunboiee pacpocTpaHEHHBIMHE SIBISIFOTCS TIPSMOYTOJIbHAS, Tpalelien1aabHas 1

TpeyrojbHas GopMbl (PUCYHOK 1).

Um F U / 4 Um / t

a) 6) B)

Um ¢Um
Um th t
0 T ™t 0 T T ]
o 'I‘.L
r) ) N -

PucyHnok 1 — Buasl HMIyJIbCHBIX CUTHAJIOB

PeanbHble MMIyIbcbl HE UMEIOT (OPMBI, CTPOTO COOTBETCTBYIOLIEH
Ha3BaHuto. Hampumep, mpsiMOYroJibHblE HMMIYJbChl UMEIOT (popMy, OJIHM3KYIO K
TpanenueruIaIbHON a TPEYTOJbHBIE — K SKCIOHEHIMAIbHOW Pa3nmuyaroT uMMIyJibChl
MOJIOKUTENIbHOMU (pucyHOK 1 - a, 0, T, 1) ¥ OTpUIIATEIbHBIC MOISPHOCTH (PUCYHOK 1
- B), @ TaKXe JABYXCTOPOHHHUE (pa3HOMOJISIPHBIC) UMITYJIbChl (pucyHok 1 - ¢). B
AJIEKTPOHHON TEXHUKE HanboJee YacTo UCIOIb3YETCsI MPSMOYTOJIbHBIE UMITYJIBCHI.

ITapameTpsl MOC/IEA0BATEIbHOCTH HMILYJIBCOB.

Ilepuoo u uacmoma nosmopenusi umnyavcog. llpomexyTok Bpemenu T
MEXJIy HAyaJlOM JIByX COCEIHUX OJHOIMOJIIPHBIX HMITYJIBCOB (CM. pUCYHOK 1)
Ha3bIBAIOT NepuoOoM TOBTOPEHHUs (CIeAOBaHMS) MUMMYJIbCOB. OH BbIpakaeTcs B
eAMHUIAX BPEMEHHU: CeKyHJax (C), MHUJTUCEKYHIaX (MC) U MUKpPOCEKyHAaX (MKC).
Benuunny, 00paTHyI0 NepHOAYy MOBTOPEHHUS, HA3bIBAIOT YACMOMOU NOBMOPEHUS
(cnemoBanums) f ummysbcoB. OHa onpenenseT KOJUIECTBO TIEPUOIOB B TeUeHHE 1 ¢

u BbIpaxaercs B repuax (I'm), kunorepuax (xkI'm) u T.1.

36



Buabl 371eKTPOHHBIX F€HEPATOPOB.

DONeKTpOHHBIA  TEHepatop -  3TO  YCTPOMCTBO,  MpeoOpasyroliee
ANEKTPUYECKYIO SHEPIUI0_MCTOYHUKA MOCTOSHHOTO TOKA B YHEPIUIO HE3AaTyXAIOIINX
ANEKTPUUECKUX KOJIeOaHUM 3alaHHON (DOPMBI U YACTOTHI._DJIEKTPOHHBIN reHepaTop
LIMPOKO HCIIOJB3YIOT B PaguoaniiapaTrype, U3MEPUTENbHON TEXHUKE, YCTPOUCTBAX
ABTOMATHUKE, FIEKTPOHHO-BBIUUCIUTEIbHBIX MAIIMHAX U T.J.

Knaccndpukanus mo cnocody Bo30y:kaeHusi KoJIeOaHUM.

[To cmocoOy BO30YyXIEHUS TeHepaTOphbl MOAPA3NEISAIOT HAa TE€HEepaTophl C
HE3aBUCUMBIM  BO30Y>KJIE€HHEM W  TE€HEpatoppl €  CaMOBO30YXKJIECHHUEM
(aBTOrenepatopel). ['eHepaTopbl ¢ HE3aBUCUMBIM BO30YXKICHHUEM  SIBISETCS
YCUWJIMTEIISIMH KOJIEOaHUM, KOTOPBIE BhIPA0ATHIBAIOT IOCTOPOHHUE UCTOYHUKHU.
ABTOTE€HEpaTOphl CaMH CO3JIAaI0T HE3aTyXaloL[Ue KOoJIeOaH!s 3a CUET UCTI0Ib30BaHMS
MOJIOKUTENBHOU 0OPATHOM CBS3H.

MyabTuBuOpaTop.

MynpTHBUOpaTOp NpeacTaBisieT coO0M reHeparop KojeOaHui, OJU3KUX IO
dopme K TIpsIMOYTOJbHBIM. MyJIbTUBHOpPATOpP HIMPOKO MCIOJIB3YIOT B UMITYJIHCHOM
TexHuke, B OBM wu ycTpolicTBax aBTOMAaTWKE B KadeCTBE IIyCKOBBIX WM
MEPEKITIOYAIOIINX YCTPOUCTB.

ABTOKOJNI€O0ATENbHBIA MYJIbTUBUOpPATOp, COOpaHHBI IO  OCHOBHOM  CXeMe
(pucyHOK 2), mpencTaBisieT CcoOOW JBYXKAaCKaJHBIA PE3UCTUBHBIA YCHUIIUTEIb HA
TPaH3UCTOPHBIX KIFOUAX-UHBEPTOPAX, COCAUHEHHBIX MEPEKPECTHBIMU OOpAaTHBIMU
cBsa3siMu. [Ipu moaxiroueHnn MyJIbTUBUOPATOPA K UCTOUHUKY MUTAHUSI HAUMHAETCS
reHepanusi KojeObaHui: Ha KOJUIEKTOPAaX TPaH3UCTOPOB (POPMHUPYIOTCS MMITYJIbCHI,

1o ¢popMe OIM3KHE K MPSIMOYTOJIbHBIM.

L

UKZ;;UBI:IX

TJM

]

L

Pucynok 2 — Cxema aBTOK01€0aTeILHOTO MYJIBTHBHOPATOPA;
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PucyHok 3 — BpeMeHHBIE IUarpaMMbl HAMPSHKECHUH Ha KOJUIEKTOpax
TPaH3UCTOPOB.
LC- aBToreneparop.

Cxema Tpan3ucTopHoro aBroreneparopa tuna LC mpuBeneHa Ha pucyHke 4.

PucyHnok 4 — TpaH3UCTOpPHBIN aBTOT€HEPATOP C UHAYKTUBHOM CBSI3bIO.

Konpencarop Cy ¥ KaTylmka MHAYKTUBHOCTH L, 00pa3yloT mapalijiesibHbIi
KojeOarenbHbli  KOHTYp. Ilpu moakmoyeHMM K UCTOYHMKY nuTaHus Eg
KoHAeHcarop C, Ko0JIeOATENBHOTO KOHTYpPA 3apsyKaeTcsl, MOCJIE YEro B KOHTYpE

BO3HHKAIOT HC3AaTYyXAarOIHC JJICKTPHUICCKHUC KOJICOAHMS C YaCTOTOM fo
1

27 JLC_

Ha xommekTope BBIXOJHOTO TpaH3UCTOpa (OPMHUPYIOTCS CHUHYCOUIATHHBIE

f, =

koneOanus. KonebaHusi ABISIOTCS HE3aTyXalOIMMM OJIarofaps MOJOKUTEIbHOM
oOpaTHOM CBsI3M, IEpeIaolleld YacTh BBIXOJHOIO CUTHajla Ha BXoA ycunutens. [Ipu

3TOM JIOJDKHBI COOJIIOIaThCS ABa YCIOBUA: OalaHc aMIUIMTYA U OanaHc ¢a3s.
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I'eHepaTopbl NHI1000PA3HOT0 HANPSIKEHUSI.
['enepatop  MUIO00pPAa3HOTO  HAMPSKEHUSA MpeACTaBIsIeT  CcOOOM
OJTHOKACKaJgHBIA  YCWJINTENb, MPEeOoOpas3yrolMii JHEPrHI0  MPSIMOYTOJbHBIX

KoJIeOAHUI B SHEPTUIO MUI000PA3HBIX KOJICOaHUI TOH e YaCTOThI (PUCYHOK D).

Wy

& -Ek

(=1}

a) cxeMa reHeparopa nmuiIo00pa3HOTro HAPSHKCHHUS;
0) BpeMEHHbIE TMarpaMMBbl 3aITUPAIOIIAX UMITYIbCOB;
B) BBIXOJHBIC UMITYJIbCBI

Pucynox 4 — Cxema reHeparopa

BoixomHoe HampsikKeHHE CHHUMAeTcs C  KOHJIEHCATOpa, BKIIOYEHHOTO
napajuiebHO  TpaH3ucTopy. [IpM MOCTYNJICHUH TMOJOXKHUTEIFHOTO HMMITYJIbCA,
3aMUPaAONIETO TPAH3UCTOP, KOHACHCATOP 3apshKkaeTcs o HanpsikeHus Un < Ex. Ilo
OKOHYAHWH WMITYJIbCA TPAH3UCTOP OTKPBIBACTCS W KOHJICHCATOP pa3pshkKacTcs Ha
HaArpy3Ky.

3ananmne: ONBITHBIM IMyTEM MPOU3BECTH CHATHE OCIMIJIOTPAMM BBIXOIHBIX
HUMITYJIBCOB 3JIEKTPOHHBIX TEHEPATOPOB.

Iopsiaok BbINOJTHEHUS] PadOTHI.

1. Bxmtounte mpubopsl B ceTh. CoeqMHUTE BBIXOJ] T€HEpAaTOpa CO BXOIOM
ocrusuiorpada.

2. Ha mikame reHeparopa BBIOEPHUTE «IIPSIMOYTOJBHBIN CHUTHAI», HaXaB
KHOIIKY Ha ITaHEJIM TeHepaTopa. Y CTAaHOBHUTE CUTHAJI ONPEACICHHON aMIUIMTYIbI
4acTOTHI MPUOTU3UTENBHO MO IIIKaJle TeHepaTopa COTJIacHO BapHaHTa 3a/laHusl TI0

tabmure 1.
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Tabnuua 1 — BapuanTbl aMIIMTYIbI U YACTOTHI HA IIIKaJe reHepaTopa

Bapuant 1 2 3 4 5 6
Un,B 1 5 2 3 4 6
Jnama3oH 05-1 1-5 5-10 10-25 | 25-50 | 50-75
yacToT, KI 11

3. BeiOepute ontuManbHble MacIiTabbl pa3BepPTOK CUTHAJA, 3aHECUTE B TAONIHUILy 2.
Hapucyiite ocummiorpamMmy CHUrHajla Ha MWUIMMETpoBOl Oymare. Bsrumcinre

AMIUIATYAY HUMITYJIbCAa U IIapaMCETPhI ITOCIICA0OBATCIIbBHOCTU UMITYJIBCOB, PC3YJIbTAThHI

3aHecuTe B TaOIHILy 2.

Tabnuua 2 — Pe3ynbTaThl n3MepeHui

HN3mepenue aMIIMTyAbI

HN3mepenue 4acToThI

Llena Kon-Bo Um Ilena Koi-Bo T f
I/IccneﬂyeMaa IeIeHusT | IeneHui OCICHUA NeIeHUN
cxema B/nen B C/nen C I'o
Cxema 1
Cxema 2
Cxema 3

4. Ha mkane reHepaTopa BBIOEPUTE «CUHYCOWJAIBHBIM CUTHAID», HAXKaB

KHOIIKY Ha nlaHenu reHepartopa. [loBropute neiicTBus coriacHo m.2 u 3.

5. Ha mikane renepaTopa BEIOEpUTE «TPEYTOJbHBINA CHUTHAM), HaXKaB KHOIKY

Ha naHenu reseparopa. [loBropure elcTBUSA COrIacHo m.2 u 3.

6. CrnenaiiTe BEIBO/IL.

KoHTpoJibHBIE BONIPOCHI.

1) Kakum oOpa3om moajepKuBaeTcsl HeMpepbIBHAS TeHEPAIUs UMITYJIbCOB B

aBToreHeparopax?

2) Ha3Banue kackajna

IIOCTPOCHBI CXCMBI I'CHCPATOPOB.

Ha 6I/IHOJ'I$IpHOM TPaH3UCTOPE Ha OCHOBEC KOTOPOTIO

3) Kakoii u3 reHepaTopoB He ABJSIETCS «aBToreHepaTopom»? ITouemy?




IIpakTnueckasi padora Nel

Pacuer j1eKTpryecKkuX nenei NOoCTOSAHHOTO TOKA

Heap padorbl: OcBoeHME METOAMKHM pacyera JJIEKTPUYECKUX Lenei
MOCTOSTHHOTO TOKA C OJHUM UCTOYHUKOM MUTAHHUA.

YMeHus:

- BBIOMpATH AIEKTPUYECKUE, AIIEKTPOHHBIE npuodOpHI u
AIEKTPOOOOPYNOBaHUE;

- POU3BOJUTH PACUETHI MPOCTHIX AMEKTPUUECKUX LIETICH;

- PacCUMTHIBATh MMapaMeTPhl PA3IHMUHBIX AIEKTPUUECKUX LICTICH U CXEM;

3HaHnsa (AKTyaJ u3anus):

- METOJbl pacyeTa W U3MEPEHHs OCHOBHBIX IapaMETPOB AIIEKTPUUYECKUX
LICTICH;

-OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKH;

-TIapaMeTPhI STCKTPUUECKUX CXEM U €IUHUIIBI UX U3MEPEHUS;

-TIIPUHITUIIBI COCTABIICHUS MPOCTHIX AMEKTPUUECKUX U ANEKTPOHHBIX IIETICH;

Teopernueckoe 000cHOBaHHE

[Ipu pacdere HMEKTPUUYECKUX IieTeid B OOJBIIMHCTBE CIy4aeB H3BECTHBI
napaMmeTpbl UCTOUYHUKOB DJIC, CONpOTUBICHUS 3JIEMEHTOB 3JIEKTPUUECKON LEMH.
3amaya pacueTra 3IEKTPUUYECKON LENU CBOIAUTCS K OMNPEICIIEHUI0 TOKOB B BETBSX.
[lo HaiiieHHBIM TOKaM MOXXHO paccuMTaTh HAMpsHKEHUS Ha DJIEMEHTaxX ey,
MOIIIHOCTh OTJAEJbHBIX 3JIEMEHTOB U 3JIEKTPUYECKOM LIeNH B LEJIOM, MOIIHOCTb
HMCTOYHUKOB, CEUEHUS MPOBOIHUKOB.

Jnis pacuera DSIEKTPUUECKHX IIETIEW C OJHUM HMCTOYHUKOM DHEPTHH
OPUMEHSAETCS METOJl HKBHMBAJIECHTHBIX NpeoOpa3oBaHUM, 3aKIIOYAIOUIUICS B
MOCTENIEHHOM Tpeo0pa3oBaHUM W 3aMEHE IMOCJIEIOBATeIbHO M TapauIeThHO
COCIMHEHHBIX JJEMEHTOB OJKBUBAJEHTHBIMU. BClO Tpymiy »3J€MEHTOB IenH
3aMEHSIOT OJIHMM OKBUBaJCHTHbIM. [IpeoOpa3oBaHvs HAuWHAIOT B BETBSIX,
HaumOoJiee YHOalN€HHBIX OT HMCTOYHUKA. 3aTeM B MpeoOpa3oBaHHOW (TIpelebHO

npocToil) uenu no 3akoHy Oma ompenenstor TOK. [lodydeHHble B mpoiiecce
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npeoOpa3oBaHUsl PaCUYETHBIE CXEMbl IIO3BOJISIOT OINPEACTUTh TOKH BO BCEX
OCTaJIbHBIX BETBIX.
3amanue: BeINOJHUTH pacyeT 3JEKTPUUECKUX IENel MOCTOSHHOTO TOKa.
JlaHa pa3BeTBIICHHas JJICKTpUYEecKas IIelb, cojepkKalias OJWH HCTOYHHK
suepruu ¢ DJIC E u npuémuuku Ri, Ry, R3, Ra, Rs, Rg. MeTogom sKBUBaJIEHTHBIX
peoOpa3oBaHUil HAWTU TOKM BO BCEX BETBAX M HANPSKEHUS HA dJIEMEHTaX IICIHu.
CocrtaBuTh OanaHc MOITHOCTH. VIcXo/1HbIE JaHHBIE TPUBEICHBI B Ta0uUIIe 1.

Tabmuua 1 — BapuaHTbl 3aganuit

Homep BapuanTa | Homep pucynka | E, Ri1 | R2 ‘ Rs ‘ Ra ‘ Rs
B Om
1 2 3 |4|/5]6|7]8
1 2 30 |22 |6 12|12
2 2 30 |22 ]12]6 |12
3 2 20 | 2|12 2 |6 |12
4 2 20 | 2|6 [|12] 2 |12
5 2 30 |62 ]12]2 |12
6 3 40 | 41122 | 6 |12
7 3 40 | 411212 |12 6
8 3 40 |12 4 |12 6 | 2
9 3 40 | 6 (12|12 | 4|2
10 3 40 |2 14 (1216 |12
11 4 30 |2[3]|5 4|2
12 4 30 |2[4]5]3]|2
13 4 30 |2[3]4|5]|2
14 4 30 |32 |5 (4|2
15 4 30 145|223
16 4 40 | 5162 ]4]5
17 5 40 |6 |52 4|5
18 5 40 |2 |14 ]5]|6]5
19 5 40 | 51416 ]2]|5
20 5 40 4162 |5]|5
21 5 20 |10 51463
22 6 20 |2 |6 ]4|5]10
23 6 20 | 5|10 6 |43
24 6 20 |46 510 3
25 6 20 | 3|10 416 |5
26 6 10 |2 |4 14163
27 6 10 | 3|6 |44 ]2
28 7 10 |42 |1 4]3]6
29 7 10 |26 13|44
30 7 10 |6 (3|24 4
31 7 25 | 5]10]10|15]20
32 7 25 |20115]10]10( 5
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Tabmuma 1 — CxeMbl K 3aJaHusIM

Pucynok 1

Pucynok 2

K,

Pucynok 4

R,

PucyHok 6

R,

R

IIpumep

Hano: R1=3 OM; R, =2 OmM; R3 =5 OM; R4 =10 Om; E =50 B.




a) 6) B)

a) cxeMa 3JIeKTPUIECKOi LIenu /10 Mpeodpa3oBaHus;
0) pacueTHas cxema IocJje MepBoro npeodpazoBaHus;

B) - pacyeTHas cxema Mociie BTOporo (OKOHYATEIIbHOTO) MpeoOpa3oBaHms

Pucynox 1 - [Ipumep 3KkBUBaJICHTHBIX MTPE0OpPa30BAHUIMA

Pacuer
1. OnpenenuM TOKU B BETBSIX CXEMBI, IPEACTaBICHHON Ha pUCYHKE |-a.
2. BrpiOupaem HampaBieHHS TOKOB B BeTBsX. I[IpeoOpaszyem mapasienbHO
COEIMHEHHBIE Pe3UCTOPhI Ry 1 R3, 3aMeHSsIs1 UX YKBUBAJICHTHBIM 3JIEMEHTOM Ry 3

3. PacueTHas cxema 1mociie IICPBOIO HpGO6p330BaHI/I$I IIOKa3aHa Ha PUCYHKC 1-

4, TlpoBommMm BTOpoe mpeoOpazoBaHue. s »TOro rmociaeaoBaTeIbHO
coeiMHEHHbIE pe3ucTophl R1, Ry 3, R4 3aMeHsieM 0JHUM SKBUBAJICHTHBIM Rokp.
Rk = Ry + R213+ Ry=3+1,43+10=14,43 Owm.
5. Tenepsb ucxoaHas cxema cBeJeHa K MPOCTEHIIEH, TOKa3aHHOW Ha PUCYHKE

E _ 90 3474
R, 1443

1-B, u3 KOTOpO¥H onpenenum |, =

s onpenenenus TokoB | u |3, HeoOxoauMo omnpenenuTh HanpsbkeHue U,
WX CXEMBI Ha pUCYHKE |- a, KOTOpPOE pacCUUTHIBAEeM IO CXeMe pucyHKa 1- O:
Us=R2311=1,43-3,47=4,96 B.
Bo3sBpamascs k cxeMe pucyHka 1-a, moaydnm

Yur = 4796 =2,484

|
2 R,
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I, =D - 498 _ (99,
R, 5

3

JUist IpOBEPKH MPABUIIBHOCTH pacueTa TOKOB COCTaBIIsieM OalaHC MOLTHOCTH.
MourHoCTb, BeIpabaThiBaeMasi BCEMU UCTOYHUKAMH YHEPTUU B LEMH, J0JDKHA OBITH
paBHa MOIIIHOCTH, MOTPeOIsieMOil BceMU NMPUEMHUKAMU SJIEKTPUUECKON SHEPruu
(marpyskoii). OTHOcHTENbHAs NOTPEIIHOCTh pacyeTra He JOJDKHA MPEBbIIIATh

OJIHOTO MPOILICHTA.
MormHOCTE, BhIpabaTeiBaeMast ncTO9HUKOM DJIC
Pu=FE-6L=50-3,47=173,5 Br.
MorHOCTB, oTpebIIsieMasi Harpy3Kou

Pu=12-R +12-R, +12-R, +12-R,=36,12 + 120,41+12,3 + 4,9 = 173,73 Bm

[TorpemrHocTh OanaHca MOIIHOCTH

P, —P -
Tn T H 100% = 1735-17373 -100% = —0,13% < +1%

u y

BoiBog: T.k. OasiaHc CXOIUTCA € JOIMYCTUMOM MOTPEIIHOCTHIO, TO pacyer
TOKOB BBITIOJIHEH BEPHO.

KoHTpoJbHBIE BONIPOCHI.

1. Kak omnpenensercss -»KBUBaJIEHTHOE (0O0IIee) COMPOTUBJICHUE MPHU
MOCJIEIOBATEILHOM M MMapaJuIeIbHOM COEIMHEHUU PE3UCTOPOB?

2. B ueM cyTh MeTO1a PKBUBAJICHTHBIX IIPEOOPA30BAHUMN TIPU CMEIIIAHHOM

COEJIMHEHUHU DJIEMEHTOB?

IIpakTnuyeckas padora Ne 2
«Pacuer 01H0(a3HOT0 BLINPSAMUTES ¢ AKTUBHBIM CONPOTHBJIEHHEM HATPY3KH»

Heab pa6orei: DopmupoBaHue YMEHHUI 1MOA00pa AMOJOB MO AOMYCTUMOMY
TOKY lg ¥ oOpaTHOMY HamnpsbkeHuto Uy 11 paboThl B KauecTBE BEHTHIIEH B cXeMe

OIHOITIOJIYIICPUOIHOT'O BBIITPSAMUTCIIA.
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YMmeHus:
- BBIOMpATH AIEKTPUYECKUE, AIIEKTPOHHBIE npuodOpHI u
AIEKTPOOOOPYNOBaAHUE;

- POU3BOJUTH PACUETHI MPOCTHIX AIEKTPUUECKUX LIETICH;

- PacCUUTHIBATh MMapaMeTPhl Pa3IMUHBIX ANEKTPUUECKUX LIETICH U CXEM.

3HaHuA (aKTyaJau3amnus):

- METOJbl pacyeTa M HM3MEPEHHUsT OCHOBHBIX MApaMETPOB 3JIEKTPUUYECKUX

Henei;

-IapaMeTphl JIEKTPUUECKUX CXEM U STUHUIIBI X U3MEPEHUS;

-TIPUHIUI BBIOOpA 3JEKTPUUECKHUX U 3JIEKTPOHHBIX IPUOOPOB;

-TIIPUHITUIIBI COCTABIIEHUS MPOCTHIX SJICKTPUUECKUX H AJICKTPOHHBIX IICTICH;

Teopernueckoe 060cHOBaHUE

ITapaMeTpbl BHINPAMHUTEIBHBIX 1HO10B.

- Haubonvwuu evinpsamumenvuvlii. mok |y max - HauOosblIEe OMYCTHUMOE
CpelHee 3HaU€HUE BhINPSAMIICHHOTO TOKA 3a MEPUOI;

- Ilpamoe naoenue mnanpsaxcenus  Unpy - HampshKeHHE Ha JUOJE IIPH
IPOTEKAIOIIEM UYepe3 HErO YCTAaHOBJIEHHOM BBIIPSIMIIEHHOM TOKE;

- Haubonvwee obpammnoe nanpsicenus Uosp max- HAIPSDKEHUE, KOTOPOE
MOXKET OBITh TPHUIOKEHO K JAWOAY B OOpaTHOM HampaBlIeHWH B TEUYCHUU
JUTUTEIBHOTO BpEMEHH 0€3 OMacHOCTH HApYLIEHUS] HOPMaJIbHOM paboThl 1101a;

- Haubonvwuii oopammuwiii mox l,sp Max - TOK yepe3 Iuox B 0OpaTHOM
HalpaBJI€HUU MPU NPUIIOKEHHOM K HEMY HamOOJbIIEM JOMYCTUMOM OOpaTHOM
HaNpsHKEHUY;

- Haubonvwas oonycmumas mowHocms pacceusanus Ppac rax - JOIMyCTUMOE
3HaYEHUE pAcCEeMBAEMOW MOIIHOCTH, MPH KOTOpOM oOecreunBaeTcs 3aJaHHas
HA/ICKHOCTh TIPH UTUTEIHHON paboTe auosa.

- luanazon wacmom Af - momoca 4acTot, B mpeienax KOTOPOH BBIPSMIICHHBIH
TOK JIM0/Ia HE YMEHBIIACTCS] HUXKE 3aJaHHOTO YPOBHS.

BI)Il'lpﬂMl/ITe.]'IbeIe CXE€MblI.
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OoHoghasnblli 00HONONYNEPUOOHBLIL BbINpAMUmMENb — TPOCTEHIas cXema C

OJHHUM IUOAOM IIPCACTABJICHA HAa PUCYHKC 1.

A
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a) 0)

a - CXCMa, 0- BPCMCHHBLIC JUAI'PAMMBI pa6OTH.

Pucynoxk 1 — OgHodazHblil 0THONOIYIEPHUOHBIA BHITPSIMUTEb:

OonogasHvlll gblnpamMumend co cpeoHell MOYKol COCTOUT U3 OJHO(A3HOTOo
TpanchopmaTopa ¢ ABYMS OJWHAKOBBIMH BTOPUYHBIMH OOMOTKaMH, MMEIOITUMHU
oO0IIy 0 TOUKY, U ABYX A10JI0B. CxeMa BBIIPSIMUTEIS MPEJCTaBIeHa HAa PUCYHKE 2.

OonogasHvill  MOCMOBOU  GbINpAMUmMENb  COCTOMT U3 0JHO(A3HOTrOo
TpaHcpopmaTopa ¢ OJHOM TEPBUYHOM U OJHOM BTOPUYHOM OOMOTOK U
CUMMETPUYHOM CXEMbl  Ha 4YeThIpex JAuojax (MocTtoBod cxembl). Cxema

BBITIPSIMUTEINS IIPEACTABIEHA HA PUCYHKE 3.

T TAN I ) ! .u"

VD2 -\\_/ J\\/ "

a) 0)
a — CXEMa, 00— BPEMCHHBIC JUAarpaMMbl

PucyHOK 2 — BBIIpAMUTENB CO CPETHEN TOUKOM:
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=) u, 4

-

a — CXeMa, 0- BPEMCHHBIC JUarpaMMbl
Pucynok 3 — MOCTOBOM BBIIIPSMUTEIND

3apanme: Paccuntath 0JHO(A3HBIN BEIIPSIMUTENL C AKTUBHBIM COMPOTHBIIEHUEM
Harpy3KHu.

Hopsaaok pacuera:
1. Beibepute AMObI 1711 BEITPSIMUTES.

2. BapuaHTbl pacueTHBIX 3a/IaHU MIPEACTaBICHBI B TabuIle 1.

Tabnuua 1 — BapuaHTbl pacueTHBIX 3a/laHUM

Ne 1 2 3 4 5 6 7 8 9 10
BapuaHTa

Us, B 100 50 100 100 50 40 10 |30 60 30
Pq, Bt 100 500 250 50 50 120 50 60 150 15
Tun cxemsl | OnHOMOMYNEpHOAHAS MocroBas Co cpenneii TOUKOM.

[TapameTpbl AMOI0B IPUBEACHBI B TAOIHILIE 2.
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Tabnuna 2 — [lapameTpsl 110/10B

Tun auona I son, A U o5p B Tun nquona | gom., A Uosp , B
71205 0.4 400 243 5 200
11207 0.1 200 TR43A 10 200
71209 0.1 400 112435 2 200
1210 0,1 500 217 0.1 800
JI211 0,1 600 218 0.1 1000
J214 5 100 J1221 0.4 400
TR14A 10 100 11222 0.4 600

J214b 2 100 1224 5 50
J215 5 200 J1224A 10 50
J1015J1 10 200 J224B 2 50
J1215b 2 200 J1 226 0.3 400
J1233 10 500 JI226A 0.3 300
12336 5 500 231 10 300
J1234B 5 600 112316 5 300
042 5 100 1232 10 400
TR42A 10 100 2325 5 400
112426 2 100 J1244 5 50
J1244A 10 50 J1303 3 150
J1244b 2 50 J1.304 3 100
J1302 1 200 J1305 6 50

Pg

3. Pacyer cpenHero BHIMPSIMICHHOTO TOKA Ig = =
d

4. Pacuet 00paTHOTO HAIIPSKCHHUS:
- OJTHOTIOJYTIEpUOAHAS cXeMa U cxema co cpeaHeit Toukon Up=m U 4.
- moctoBag cxema U , = 0,51 U 4.
5. Beibop 110/10B MPOBOIAT:
- 10 MAKCUMATLHOMY TIPAMOMY TOKY | np non. > 14 ;
- 110 IOIyCTUMOMY 0OpaTHOMY HarnpsikeHuIo U oep. > U p.
KoHTpoJsbHBIE BONIPOCHI.
1) KakoB mopsiiok Hanps>KeHUH Ha IUOJI€ B TIPOBOIAIIMMI TOTyNIEepruo?
2) KakoB nopsiiok HanpsKeHU Ha JUO/I€ B HEMPOBOASIINI MOIYIIEpUOA?
3) B kakoil cxeme 0oOpaTHOE HaNpPsHKCHHE MEHbBINE O CPABHEHUIO C

JIpYTUMH cXxemamu?
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NEPEYEHb PEKOMEHIYEMOM JIUTEPATYPBI

1. HemuoB B.M., Hemmoa M.JI. DOnekTpoTeXHHKa H  AJIEKTPOHUKA
[OnexTpoHHbIl pecypc]: yuebnuk / M.B. Hemmos, M.JI. HemmoBa. — M.:
Axanemus. — 2017.-480 c.

2. benos H.B. DnexkTpoTexHMKa ¥ OCHOBBI JJIGKTPOHHUKH [DJIEKTPOHHBIN
pecypc]: yuednoe nocobue / H.B. benos. - CII16.: U3narensctBo «Jlanb» 2016.-340

C.
3. Tanpnepun M.B. DiexTpoTexHHKa U 3JEKTPOHUKA [ DIEKTPOHHBINA pecypc]:

yueOHuk / M.B. T'ansnepus.- 2-e uza.: DOPYM: UHOPA-M, 2017.-480 c.

HHmepHem- pecypcol.

1. http://go.elec.ru

2. http://www.electric-find.com

3. http://netelectro.ru/
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[Ipunoxenue A

MunucrepcTBo 00pazoBaHus U Hayku YenssOnHckol o0nacTu
['ocynapcTBeHHOE OI0PKETHOE PO ECCHOHATIBHOE 00pa30BaTENbHOE YUPEKICHUE
«HO:KkHO-YpanbCKuil rOCYIapCTBEHHbIN TEXHHYECKHI KOJLIEIA»

OTYET

10 BBIMOJIHEHUIO Ja00PATOPHBIX U MPAKTUYECKUX
paboT no yyeOHOM NUCUUIUINHE

«3Jzekmp0mexuul<a U OCHOGBBL IJICKMPOHUKU»

Bemomaun:;

I'pynna:

ITposeput:

Yensonnck, 2018
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