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[TOACHUTEJIBHAA 3AIIMCKA

Metoaudyeckue PpEeKOMEHJAIMM 110  BBINOJHEHHUIO  JJA0OOPATOPHBIX M
MPaKTUYECKUX padboT 1o yudeOHoW auciurumHe «OCHOBBI D3JIEKTPOTEXHHUKU U
AIIEKTPOHUKHNY TIPeAHA3HAYCHBI JUIs CTYJeHTOB crenuaibHocTu 15.02.14 Ocnamenue
CpeACTBaMHM aBTOMATH3aIlMM TEXHOJIOTUYECKUX IIPOIIECCOB M IPOU3BOJCTB (110
orpacisim) (TOIT -50)

JlaGopaTopHbIe 3aHITHS ABIISIOTCS BaXKHBIM 3JIEMEHTOM YYeOHOM JUCIIUILIMHBL,
TaK KaK B XOJC BBHINOJHEHUS 3aJaHUN y CTYICHTOB (POPMHUPYIOTCS MPAKTHUUECKHE
YMEHUS ¥ HaBBIKA OOpamieHus ¢ pa3IudHbIMA [PUOOpaMH, YCTaHOBKaMH,
Ja00paTOpHbIM  00OpYy/IOBaHUEM, amnmapaTypod, KOTOPhIE€ COCTABJISIIOT 4YacTh
Mpo()eCCHOHATEHON TPAKTUYECKONW TIOATOTOBKH, a TaKXe OOIre KOMIICTCHITUH,
MPOSBIIAIONIMECS Yepe3 yMeHHe HalmojaaTh, CpaBHUBATh, aHaJIW3UPOBATh,
yCTaHABIWBATh 3aBUCUMOCTbD, JIeJIaTh BHIBOJBI M 00OOIICHHS, CAMOCTOSTEIIEHO BECTH
uccaenoBanus, 0hOPMIIATh PE3yIbTaThl B BUAC OTUCTOB.

PaGoueii mporpamMmmoit ydeOHON AMCHUIUIMHBI «OCHOBBI DJIEKTPOTEXHUKU U
AIEKTPOHUKN» TPEAYCMOTPEHO BBHITIOJHEHHUE 7 JTA0OPATOPHBIX U 2 TMPAKTHUCCKHEC
paboTHI.

B nporiecce BoiTtoTHEHMS 1a00PATOPHBIX U MPAKTHUECKUX padOT oOydarorecs
CHUCTEMATHU3HUPYIOT U 3aKPCIUIAIOT MOJTYyYEHHBIC TCOPETHUYCCKUE 3HAHUS, PAa3BUBAIOT
MHTEIJICKTYallbHbIe W MPO(EeCCHOHAIBbHBIE yMEHUS, (HOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIMHA Oy XyIIUX CIICIIHATNCTOB:

Ymenus:

-MCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI W NPHHIUIBI  TEOPETUYSCKOM
AIIEKTPOTEXHUKH U AJICKTPOHHUKH B IPO(PECCHOHATILHOM TEeITEIEHOCTH;

-4UATATh MPUHIIUTTHATILHBIC SJIEKTPUIECKHE CXEMbI YCTPOUCTB;

-M3MEPSTh U PACCUUTHIBATH MTApAMETPhI DICKTPUUSCKUX IICTICH;

-aHAJIM3UPOBATH DJICKTPOHHBIE CXEMBI;

-MIPAaBUJIBHO AKCITyaTHPOBATh AIEKTPOOOOPYI0BAHNUE;

-MCTOJIB30BATh 3JIEKTPOHHBIE TPUOOPHI U YCTPOHCTBA.



3Hanus:

- (pM3UYECKHUE MPOLIECCHI, IPOTEKAIOUINE B POBOIHUKAX, IOJYIIPOBOJHUKAX U
JTURJIEKTPUKAX, CBOMCTBA 3JIEKTPOTEXHUYECKUX MAaTEPHAIIOB;

- OCHOBHBI€ 3aKOHBI 3JIEKTPOTEXHUKHU U METObI pacueTa 3JEKTPUUECKUX LIETIeH;

- ycloBHO-Tpaduueckre 0003HAYCHHS IIEKTPUUECKOTO 000PYI0BaHMUS;

- IPUHLMIIBI OJYYEHHUs, IEPEAAYN U UCIIOJIb30BAHUS AIEKTPUUECKON SHEPIHH;

- OCHOBBI TEOPHUH IJIEKTPUUECKUX MAIIINH;

- BUJIbI DJIEKTPOM3MEPUTEIBHBIX IPUOOPOB U MPUEMBI UX UCIIONb30BaHNUS;

- 6a30BBIE IEKTPOHHBIE AIIEMEHTHI U CXEMBI;

- BUJIbI DJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

- PeJIeHO-KOHTAKTHBIE U MUKPOIPOLIECCOPHBIE CUCTEMBI YIIPABJIEHUS: COCTAaB U
IIpaBuiia MOCTPOCHHUS.

llepeuenv obwux u npogheccuoHanbHbIX KOMNEMEHYUl, J1eMeHmbl KOMOPbLX

Gopmupyromcesi 8 xo0e 8bINONHEHUs! 1ADOPAMOPHBIX U NPAKMUYECKUX pabom:
OK 01. BeiOupate cmocoObl pemieHus 3aga4 Tpo(ecCHOHaTbHON esATeIbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisITh MOUCK, aHATTU3 U UHTEPIPETALNIO HHMOpMAIIU, HEOOX0TUMON
JUTSI BBITIOJTHEHUS 33]1a4 MPo(deCcCUOHATBHON JeATETbHOCTH.
OK 03. IInanupoBaThb M peaqM30BBIBATH COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE PA3BUTHE.
OK 04. PaGoraTh B KOJUIEKTMBE U KOMaHJe, 3(()PEKTUBHO B3aMMOJIEHCTBOBATH C
KOJUIEraMHt, PyKOBOJCTBOM, KJIMEHTaAMHU.
OK 05. Ocy1iecTBIsATh YCTHYIO M TUCBbMEHHYO0 KOMMYHUKALIMIO HA TOCYJapCTBEHHOM
A3BIKE C YYETOM OCOOCHHOCTEN COIMANBHOIO U KYJbTYPHOTO KOHTEKCTA.
OK 09. HUcnonwszoBath HHGOPMAIMOHHBIE TEXHOJOTHH B MPodecCHOHATBHON
NS TETBHOCTH.
OK 10. ITonb3oBaThcst npodeccuoHaNbHONW TOKYMEHTalMEl Ha TOCyIapCTBEHHOM U

HHOCTPAHHOM S3BbIKC.



[IK 1.1. OcyiiecTBIsITh aHAJIU3 UMEIOITUXCS PEIIEHU JIJIsi BIOOpa IMPOTrpaMMHOTO
oOecrieueHuss MJisi CO3/aHMsI W TECTHUPOBAHUA MOJIETU JJIEMEHTOB CHUCTEM
aBTOMATU3ALIMH HA OCHOBE TEXHUYECKOIO 3a/IaHMS.

[1K 1.2. Pa3zpabatbiBaTh BUPTYyaIbHYIO MOJIEb 3JIEMEHTOB CUCTEM aBTOMATU3AIMU HA
OCHOBE BBIOPaHHOTO IPOTPAMMHOTO 00eCTIeUeHHS U TEXHHUECKOTO 3aJaHMsl.

IIK 1.3. [IpoBOAUTH BUPTYAJIbHOE TECTUPOBAHUE PA3pa0OTaHHON MOJENH 3JIEMEHTOB
CUCTEM aBTOMATHU3ALIUU JUIsl OLIEHKH (PYHKIIMOHAIBHOCTA KOMIIOHEHTOB.

IIK 1.4. ®opmupoBaTh MaKeT TEXHUYECKOM JIOKYMEHTAIlMd Ha pa3pabOTaHHYIO
MOJIEb JIEMEHTOB CUCTEM aBTOMATH3AIUU.

I[IK 2.1. OcymecTBisiTb BbBIOOp 000pPYIOBaHUA U DJIEMEHTHOW 0a3bl CHUCTEM
aBTOMATH3allMM B COOTBETCTBUU C 3aJlaHMEM M TpeOOBaHHEM pa3pabOTaHHOU
TEXHUYECKOUN TOKYMEHTALUU HA MOJIENb AJIEMEHTOB CHCTEM aBTOMATU3ALINH.

I[IK 2.2, OcymecTBisiTh MOHTX W HaJTagKy MOJEIU DJIEMEHTOB CHCTEM
aBTOMAaTHU3ALIMHA Ha OCHOBE pa3pad0OTaHHOW TEXHUYECKOH TOKYMEHTALUH.

IIK 2.3. TIpoBOauTh MCIHBITAHUS MOJCIU DJIEMEHTOB CHUCTEM aBTOMAaTH3alluM B
peaNbHbIX YCJIOBUSX C IIEJbI0 MOJATBEPXKICHUSI PaOOTOCIIOCOOHOCTH U BO3MOXKHOM
ONTUMU3ALNH.

[IK 3.1. IlmanupoBaTh pabOTBI MO MOHTaXy, HaAJAJKe W TEXHUYECKOMY
00CITy’)KMUBaHUIO CHCTEM M CpPEICTB aBTOMAaTH3allid HAa OCHOBE OPraHU3alMOHHO-
pactopsIMTEIbHBIX JOKYMEHTOB U TPEOOBAHUM TEXHUYECKON JOKYMEHTAIIUH.

[IK 3.2. Opranu3oBblBaThb MaTe€pUaIbHO-TEXHUYECKOE olecreueHne padoT 1o
MOHTQXy, HaJaJKe U TEXHUYECKOMY OOCIyKMBAaHUIO CHCTEM ¢ CPEJICTB
aBTOMATHU3aLIUH.

[1K 3.3. Pa3zpabaTbiBaTh HHCTPYKIIMU U TEXHOJIOTHYECKUE KAPThl BHIMOJIHEHUS padoT
Uil  TOJYMHEHHOTO TMEepCOHalla M0 MOHTaXy, HalaJKe MW TEXHHYECKOMY
00CTy’>KMUBaHUIO CUCTEM U CPEJICTB aBTOMATHU3AIU Y.

I1IK 3.4. Opranu3oBbIBaTh BBINOJHEHNE MPOU3BOJICTBEHHBIX 3aJIaHUM MOJYMHEHHBIM

HEPCOHAJIOM.



IIK 3.5. KoHTponupoBaTh KayecTBO pabOT MO MOHTAXY, HaJaJKe U TEXHUUYECKOMY
00CITy’)KMBaHUIO CHUCTEM U CPEACTB aBTOMATHU3AIlMH, BBITIOJHIEMBIX MOJYUMHEHHBIM
MIEPCOHAJIOM M COOIOCHIE HOPM OXpaHBI TPY/la U OCPEKITMBOTO TPOU3BOJICTBA.

[1IK 4.1. KonTponupoBaTh TeKyIllMe apaMeTpbl U (PaKTUYECKUE MOKa3aTesn padboThl
CHUCTEM aBTOMATH3AIIMU B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUBHO-TEXHUYECCKOM
JTIOKYMEHTAIINU JJIsI BBISIBIICHHUS] BOBMOKHBIX OTKJIOHEHUH.

I[IK 4.2. OcymecTBiiaTh IUArHOCTUKY HPUYUH BO3MOXKHBIX HEUCIPABHOCTEH U
OTKa30B CHUCTEM JIJIs1 BLIOOpa METO/I0B M CLIOCOOOB UX YCTpAHEHUS

I[IK 4.3. OpranuzoBbiBaTh pabOTbl MO YCTPAHCHHIO HEMOJIAJIOK, OTKAa30B
000pyI0OBaHUS U PEMOHTY CUCTEM B PaMKax CBOCH KOMIIECTEHITUH.

Metoauyeckne peKOMEHAAIMU IO MPOBEACHUIO J1a0OpaTOPHBIX padOT U
MPaKTUYECKUX Pa3pabOTaHBbI C IEIbI0 OKa3aHUs IIOMOIIH CTYJAEHTaM B MPUOOPETEHUN
HEOOXOJIUMBIX HABBIKOB COOpPKM CXEM, HCCIEIOBaHUSI SJIECKTPUUECKUX MAIKH,
AIEKTPOHHBIX MPUOOPOB M YCTPOMCTB, OCBOEHUH METOJIOB pacyeTa JJICKTPUYECKUX
LETIEN.

JlaHHBIE METOAMYECKHE PEKOMEHJIAIMKU OMpEeAesItoT oO0lmuid 00beM 3HaHUM,
MO/IeXKAIINN  0053aTeTbHOMY YCBOEHHUIO CTYACHTAMH TPU BBIMOJHEHUN KaXKIOM
JTa00paTOPHON W TPAKTUYECKOM pabOThl, YTO MO3BOJISIET CTYACHTaAM 3aKpEIIsTh
3HaHUS TEOpHUH, POPMHUPOBATH U PA3BUBATH HABBIKU HCCIETOBAHUS DJIECKTPUUECCKUX
CXEM, DJIEKTPUUECKUX MAIIHNH, JIEKTPOHHBIX MPUOOPOB M yCTPONCTB, BOCIUTHIBACT
MO3HABATENIbHYIO aKTUBHOCTh U TPOQPECCHOHATIbHYIO OTBETCTBEHHOCTD 32 PE3YJIbTaThI
OTBITOB M pacyueToB, (POPMUPYET HABBIKM COONIOACHUS TIPABWII TEXHUKU
0€30MacHOCTH.

Kaxxnas pabora umeer:
-HOMED;
- HAUMEHOBAHMUE;
- 11eJ1b pa0OTHI;
- (hopmupyembie B Tipoliecce BHITIOJHEHUS PabOThl YMEHUS W aKTyaTu3aIvsl
3HAHUMH,

- TCOPECTUICCKOC O6OCHOBaHI/Ie;



- BJIEKTPUYECKYIO CXEMY HCCIEyeMOH ey,
- IepeYeHb NPUOOPOB U (WIJIM) 00OPYI0BAHUS;
- IOPSJIOK BBIMOJIHEHUS PabOTHI;
- KOHTPOJIbHBIE BOITPOCHI.
MeTtoauueckue PEKOMEHJALMK [0 BBHIMOJIHEHUIO JIADOPATOPHBIX U
MPAKTHUYECKUX PadOT CoAepKaT CIMCOK PEKOMEHIYeMOU JuTeparypbl. TUTYIbHBIHI

JIUCT JOJKEH ObITh 0()OPMIIEH B COOTBETCTBUU C IPUIIOKEHHEM A.

KPUTEPUHU OLNEHKHN
JIABOPATOPHBIX U ITPAKTHYECKHUX PABOT

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00yYaroIeMycs 3a padoTy, BHIIIOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BIOPAHHBIX PEIICHUN;

- OIICHKA «XOPOIIIO» BBICTABIIAETCS 00yUaroieMycs 3a paboTy, BEITIOJTHEHHYIO B
MOJIHOM 00bEME C HEJI0UETaMU;

- OIIEHKa «YJOBJIETBOPHUTEIHHO» BBICTABISACTCS OOydYaromeMmycsi 3a paboTy,
BBITIOJTHEHHYI0 HE B MOJIHOM oObeMme (He MeHee 70 % MpaBWIIBHO BBIOJHEHHBIX
3a/laHuii OT 0011Iero o0beMa paboThI);

- OLIEHKA «HEYJIOBJIETBOPHUTEIHHOY» BBICTABISIETCA OOydaromemMycs 3a paboTy,
BBITIOJTHEHHYIO B HE MTOJIHOM 00beMe (MeHee 70% mpaBUIIbHO BBIIIOJHEHHBIX 33aHUN

oT 00111eT0 0Obema paboThl).



IHHEPEYEHDB JJABOPATOPHBIX PABOT

Paznen

Homep u HanMeHOBaHKE TaOOPaTOPHOUN pabOThHI

1. HCCJIGI[OB&HI/Ie SJIGKTpI/I‘IGCKOfI LCIIN IIPU PA3JIMIHBIX crocobax
COCIMHCHUA YYACTKOB.

2. UccnenoBanue pa3BeTBICHHON MarHUTHOM LIETIH.

3. UccnenoBanue Tpex@azHON HEnu MpU COEAUHEHNUN TOTPEeOUTENeH
SHEPTUH 3BE3/ION.

4, I/ICCJIGI[OBaHI/IG CXCMbI peHGﬁHO-KOHTaKTOpHOFO YIIPaBJICHUA
TpGX(baSHBIM ACMHXPOHHBLIM ABHUI'ATCJICM.

5. 3mepenne noreps 3HEPrUy B IMHUM dJIEKTpoNepeay

6. MccienoBanue moJrylipoBOJHUKOBOTO JHOJIA

7. UccnenoBanuie GOopMbI BBIXOHOTO HAMPSKEHUS AJIEKTPOHHBIX
TE€HEPaTOPOB.

HEPEYEHDB ITPAKTUYECKHUX PABOT

Paznen

Homep 1 HanMeHOBaHUE MPAaKTUYECKON padOThI

1. Pacuer 3JIeKTpUUYECKUX LENEN MOCTOSIHHOTO TOKA.

2.Pacuer OI[HO(i)aSHOFO BBIIIPAMUTCIIAA C AKTHUBHBIM COITPOTUBJICHHUEM

Harpy3KH.




JlaGoparopHas padora Ne 1
«HccaenoBanue 3J1eKTPUYECKOH LeNu NP Pa3jJInYHbIX CIocodax
COeINHEeHN s YYACTKOB)
Heas padorbi: OnbITHOE OMNpENEICHUE COOTHOIIEHUH MEXITy TOKaMH U
HaIpPsSHKEHUSIMU ITPU MTOCIEA0BATEIEHOM U apAJJIEIbHOM COETMHEHUH PE3UCTOPOB.
YMeHus:
-UCTOJB30BaTh ~ OCHOBHBIE  3aKOHBl M TIPHUHIMUIBI  TEOPETHUYECKOU
AIEKTPOTEXHUKH U IEKTPOHUKHU B IPO(PECCHOHATIBHOMN ESATEIbHOCTH;
-4UATATh PUHIUITUATIBHBIC SJIEKTPUUECKUE CXEMBI YCTPOUCTB;
-U3MEPSTh U PACCUNTHIBATH TAPAMETPHI IIEKTPUUECKUX TIETICH;.
3HaHuA (aKTyaaM3anus):
- OCHOBHBIE 3aKOHBI JICKTPOTEXHUKH U METOJIBI pacueTa ANEKTPUUECKUX LETIEH;
- YCIOBHO-Tpaduueckue 0003HaYeHUs INEKTPUIECKOTr0 000pyAOBaHMUS;
- BUJIbI DJIEKTPOU3MEPUTEIBbHBIX TPUOOPOB U MIPUEMBI UX UCIIOJIH30BAHUS;
IIpuGops1 u 06opynoBanme:
O06opynoBaHue J1abOpaTOPHOTO CTEHAA
1) HcTtouynuk nepeMeHnHoro Hanpspkenus 220 B.
2) I'pynmbl namMn HaKajaMBaHUS -21IIT.
3) Amnepmertp, lyon=2.5 A -3mir.
4) Ammepmetp, lyon=1 A -1mir.
5) Bonbr™etp, Uyoy=250 B -1,

Teopernueckoe 060CHOBaHHE
ITocaenoBaTe/ibHOE COeTMHEHHE PE3HCTOPOB.
COGI[I/IHGHI/IG PE3UCTOPOB HA3BIBACTCA ITOCJICIOBATCIIbHBIM, CCJIHW IIPH HAJIMYHMHN
HCTOYHHKA ITUTAaHHA 4CPE3 BCC PEINCTOPHI IPOXOJUT OJHUH U TOT K€ TOK (CM. PHUCYHOK

1).

R, R, I
O 1 g I I O 8




PI/ICYHOK 1 - HOCJ’IGIIOB&TCJ'IBHOC COCANHCHUC PC3UCTOPOB.

CsoiicTna:
1) Ilpu mocienoBaTeIbHOM COCIUHCHHM PE3UCTOPOB TOK Yepe3 BCE PE3HUCTOPHI
MPOXOJUT OJWH U TOT K€

I=h=1

2) HanpsokeHne Ha 3akuMax I[EMA MPH  TOCISAOBATEIBHOM COCIUHECHUHU
PE3UCTOPOB PABHO CyMME HAIIPSUKCHUU Ha €€ OTACIbHBIX y4acTKax.

U=Ui+U;

3) ComnpoTuBICHHE MPHU MOCICAOBATEILHOM COCIMHEHUH PE3UCTOPOB PABHO

CyMMC COHpOTI/IBJ'ICHI/Iﬁ BCCX MOCJICAOBATCIIBHO COCAMHCHHBIX YYaCTKOB.

R=Ri+R>

[Tpu nocenoBaTeIbHOM COSIMHEHUH N PE3UCTOPOB 00IIIee COMPOTHBIICHUE

BCEH 1IeTH paBHO apu(PMETHUECKOM CyMMe COTIPOTUBIIEHUHN BCEX PE3UCTOPOB

R=3R,
k=1

IMapasnenbHoe coeAMHEHHE PE3HCTOPOB.

VYyacTok 1emnu, BI0Jb KOTOPOTO MPOXOJIUT OAMH M TOT K€ TOK Ha3bIBaCTCS
8emavio, a MECTO COSIMHEHMSI TpeX U OOJIBIIETO YKCia BETBEH HAa3bIBACTCS Y3/10M.

CoeanHeHue pe3ucTOPOB HA3BIBAECTCS MapaJJICNbHBIM (PUCYHOK 2), €CITU OHU
IPUCOEIUHEHbl K OJHOM M TOM ’X€ mHape Y3JIOB JJEKTPUYECKOM LENU, TO €CThb

HaXoAdATCA 11O, HeﬁCTBHeM OAHOI'O U TOT'O KC HAITPSIKCHUA .




Pucynok 2 — [lapannenbHoe COETMHEHUE PE3UCTOPOB

CaoiicTBa:
1) HampsbkeHue Ha apajuiebHO COSAMHEHHBIX PE3UCTOPAX OAMHAKOBO:
U=Ui=U:
2) Tok B HEpa3BETBIEHHOI YacTH LMK PABEH CYMME TOKOB B MapajuieIbHO
COEAMHEHHBIX PE3UCTOPAX

=11+ 12

3) g Kaxka0i BETBH U JJIs BCEH IIEIM MOKHO 3amucaTh 3akoH Oma

rae R — oO1ee (3KBUBAJIGHTHOE) COMPOTHUBJICHUE BCEH TSN,

U

U

U
—=—+
R R, R,
pazaenuB o0e yacTu paBeHcTBa Ha U , OKOHUATEIbHO UMEEM

1 RR,
1, 1 R+R,
Rl RZ

+ , R=

1 1
Rl RZ
[Ipn mapamiensHOM COEAMHEHUU PE3UCTOPOB 00IMass MPOBOJUMOCTH

paBHa CyMMe MpoBogUMOCTeH oTaenbHbIX BeTBeil G = Gi+ Ge,

1
rne G==
A R

3ananmne Nel. YCTaHOBUTH ONBITHBIM IyTEM COOTHOLIEHUN MEXKIY TOKaMHU U
HaMpsHKEHUSIMU TPU MTOCTIEA0BATEILHOM COEUHEHUH PE3UCTOPOB.
IMopsaok BbINOJIHEHUs] PA0OTHI:

10



1) CobOpaTh cxemy MOCIIeI0BATEILHOTO COCTMHCHHUS ABYX YYaCTKOB C JJaMITAMU

HaKaJTUBaHUs (PUCYHOK 3) U IPEIbIBUTH JIJIS IPOBEPKH TPEITO1aBaTEIIIo.

K1

H1
— 0
! H2

u=2208 ||

N

Pucynok 3 — Cxema nociieioBaTeIbHOTO COEAMHEHUS PE3UCTOPOB.

2) BKIIIOYUTH CHIIOBOM BBIKITIOUYATEIb. BKIIIOUUTH JIAMITBI Ha IEPBOM W BTOPOM
y4acTKax, IPOBECTH W3MEPEHMs TOKAa LENU U HANpPsHKCHUNM YYacTKOB IIEIU.
Pe3ynbrarel n3MepeHuil 3aHecTy B Ta0IuIy 1.

Tabnuua 1 - Pe3ynbrathl n13MepeHui TOKa M HAMPSHKEHUS B LIETIH

Ne OnbITHBIE JaHHbIE PacuérHble TJaHHDbIE
n/n I, A U, B U2 B UB R, Om | R, Om | R, Om
1
2
3

3) Paccuurtarh COMPOTHUBICHHS Y4YacTKOB, PE3YJIbTAaThl 3aHECTH B TAOJHIy 1:

U
R = = T

4) Tlonwp3ysich JaHHBIMH OIIBITOB M PAacyeToOB,  IOJATBEPAWTH CBOWMCTBA

IIOoCICaA0BATCIIbHOT'O COCANHCHM A .

R=Ri+R; U=Ui+U;

3amanue Ne2 YCTaHOBUTH ONBITHBIM ITyTEM COOTHOLIEHWM MEXKIY TOKaMU U
HaIpsKEHUSMH P [TapaJuIeIbHOM COEIMHEHUN PE3UCTOPOB.
ITopsaiok BbINOJTHEHUsI padoThI:
1) CoOpatp cxeMmy mapaiebHOTO COSAMHEHHS JBYX YYacTKOB C JIaMITaMH

HaKaJIMBaHUs (PUCYHOK 4) U IPEABSBUTH JIJIsl IPOBEPKH MPETIOAABATEIIO.

11
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U=220B

Pucynoxk 4 — CxeMa napajuiebHOro COEUHEHUST PE3UCTOPOB.

2) BriIrounTh CHIIOBOW BBIKITIOUYATEIb. BKIIFOUHTE JTaMIIBI HAa IIEPBOM U BTOPOM

y4daCTKaXx ICIIn. HpOBGCTI/I HU3MCPCHUA HAIIPSAKCHUA Ha 3a’KNMaxX LCIIH U TOKOB BETBEH

(yuacTkoB). Pe3ynbTaThl M3MEpEHUI 3aHECTH B TAOIUILY 2.

Tabsuua 2 Pe3yiapTaThl MU3MEPEHU TOKOB U HANIPSKEHUS B IIENU

Ne OnbITHBIE JAHHDIE PacuéTHble jaHHbBIC

n/n 1 I» | U R1 R> R G1 G2 G
1
2
3

3) PaccuuTath COMPOTUBICHHUS W IMPOBOJUMOCTH

pacyeToB 3aHECTH B TaOIUILY 2:

U . I
R =— R2:2 R12:Rl i G‘l:_1
R +R, U

4) Tlonb3ysCh JaHHBIMHA OIIBITOB M PAacyeTOB,

[mapaJuiCJIbHOIO COCINMHCHMA:

=1L+ Gp=G+G,

5) Cnaenatb BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

YYaCTKOB, PE3YJIbTaThI

12
U

|
Gy, :U

MOJITBEPIUTHh CBOWCTBA

1) Kak m3MeHHTCS HaNpspDKEHUE Ha TIEPBOM yYaCTKE MPH MOCIEA0BATEIIEHOM

COCAMHCHHUHN YYACTKOB C JIaMIIaMU HaKaJIMBAHUS, CCIIM YBCIIMYUTH Ha HCM YHCIIO

BKJIFOYEHHBIX J1aMI1?

2) Kak u3MeHuTCs BeIUUYMHA TOKA B LCIIM IIPpH ITOCIICA0BATCIIbHOM COCIHMHCHNU

Y4aCTKOB, €CJIM Ha BTOPOM Y4aCTKEC BBIKJIFOYHUTH BCC JIAMIIBI?
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3) Kak u3MeHUTCS BeIMUMHA TOKa B LOCTIIM IIpH MapaJuICIIbHOM COCIHMHCHHU

Y4aCTKOB, €CJIM Ha BTOPOM YYACTKC BBIKIIIOUYHUTH BCC JIAMIIBI?

JlaGoparopnasi pabora Ne2
«HUccaenoBanue pa3BeTBJIEHHOM MATHUTHOM LENID)

Hear padorbi: OnbITHOE MOATBEpXKACHHUE TepBoro 3akoHa Kupxroda s
Pa3BETBICHHON MAarHUTHOM WENH W OBJAJCHHE METOJIUKOM pacyeTa MarHUTHBIX
MOTOKOB.

YMenus:

-UCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHbl W TNPUHUUIBI  TEOPETHYECKOU
AICKTPOTEXHUKH M DJICKTPOHUKHU B MPO(PECCHOHATBLHOMN ACATEIbHOCTH;

-UUTaTh TPUHIUIHAIBHBIC JIEKTPUUECKUE CXEMbl YCTPOUCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI AICKTPUUECKUX LICTICH;

3HaHus (AKTyaJau3anms):

- (huznueckue Npouecchl, NPOTEKAIOIIUE B TPOBOJIHUKAX, MOJYIPOBOIHUKAX U
JTUDJICKTPUKAX, CBOMCTBA DJICKTPOTEXHUUECKUX MaTEPHAJIOB;

- OCHOBHBIE 3aKOHBI AJICKTPOTEXHUKH U METOIbI pacueTa dJEKTPUUECKUX LIeTIeH;

- YCIIOBHO-Tpaduyeckre 0003HaYeHUS IJIEKTPUUECKOTO 000py10BaHUS;

- BUJIBI DJICKTPOU3MEPHUTEIBHBIX IPUOOPOB U IMTPHUEMBI UX UCITOJIH30BAHUS;

IIpuGops1 u 060pyaOBaHME:

1. O6opynoBanue 1a60paTOPHOTO CTEHA:

Hctounuk nepemennoro HanpsbkeHuss 220 B, 50 '

2. Tpexdasnsbiit Tpancpopmarop 220B /127B

3. BoaeT™eTp anekTpomarauTHou cucteMbl U,on=150 B.

Teopernueckoe 000CHOBaHME.

Maznummnoii yenvi0o HA3BIBACTCA COBOKYIHOCTh YCTPOMCTB, COJIEpKAIINX
(dbeppoMarHuTHBIC Tella U 00pa3yIOIMNUX 3aMKHYTYIO II€Mb, B KOTOPOW MPH HATHYUU
MarHuTOABIDKYIIEH CHJIbl 00pa3yeTcsi MarHuTHBIM IOTOK W BIOJIb KOTOPOM

3aMbIKAIOTCS JIMHUM MarHUTHOM UHAYKIOAN.
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[IpumepoM SIBISIIOTCS CEpACUHUKHM TpaHchopmaTopa, MarHUTHBIX YCHIIMTENEH,
ANEKTPUYECKUX MAIIUH U T.J.

MarHuToaBHKYIIYI0 CUJIY B DJIEKTPUYECKUX MAaIllMHAX CO3JAI0T OOMOTKU C
ANEKTPUYECKUM TOKOM WJIM IOCTOSIHHBbIE MarHuThbl. YacTb MarHUTHOW WEMNH, IO
KOTOPOM 3aMbIKA€TCS MAarHUTHBIA TMOTOK, W3rOTABIMBAIOT B OCHOBHOM U3
(heppOMarHUTHBIX MaTEPHAIIOB W HA3BIBAIOT MACHUMONPOBOOOM. MarHUTHBIE TCTIH
BBIIIOJTHSIOT HEPA3BETBICHHBIMU U PA3BETBICHHBIMU. Pa3InyarOT Takke MarHUTHBIC
L[ETIH OJTHOPOIHBIE M HEOJHOPOIHBIE. MarHUTONPOBO ] OJHOPOIHOM 1IETIH HA BCEM €T0
MPOTSDKEHUH BBITMOJHEH W3 OJHOTO Marepuaia M MMEEeT OJMHAKOBOE Mo (gopMe U
pasmMepaM NONEPEUYHOE CEYEHUE; B HEOJJHOPOIHOM LENHU MAarHUTOIPOBOJ COCTOUT U3
HECKOJIbKUX YYacCTKOB, OTJIWYAIOIIMXCS B OOIIEM Ciydae Mo JIJIMHE, MONEePEeYHOMY
ceyeHuto, matepuanam. Ha pucyHke | mpencraBieHa OJIHOPOAHAs Pa3BETBICHHAs

MaravuTHasi OCIlb.

) . -
A;‘-———t (tmﬂ: I ‘ w3 ifc
D 5 l,
< Y } , z
e Rem J

Pucynok 1 — OgHOpoIHAas pa3BeTBICHHAS MATHUTHAS LEIb.

I[J'Iﬂ pacucTOB MArHUTHBIX ueneﬁ HCIIOJIB3YIOT aHAJIOI'MH C JJICKTPUYCCKUMHA

LETISIMU:

@D, MazHUMHLBIN NOMOK — BIEKTPUUECKUH TOK |;

Ry, Macnumnoe conpomuenenue - 3IEKTPUUYECKOE CONMPOTUBICHUE R;

Uy, Macnumnoe nanpsoicenue - 3neKTpudeckoe Hanpspkenue U;

Fuy , macnumooesuorcywas cuna - snektpoaBwxyias cuia E.

B pa3BeTBiICHHONW MarHUTHOW LENH, 110 AHAJIOTUMU C DJIEKTPUYECKON LEIbIO,
MOYXHO BBIACIIMTb KOHTYDPBI, BETBU U OTMETUTH y3JIbl. MOKHO COCTaBUTH Y3JIOBBIE

ypaBHeHUs U copMylupoBaTh NepBblil 3akoH Kupxroda st MarHUTHOW LIETH.
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AJrefpanyeckasi CyMMa MAarHUTHBIX MOTOKOB B y3Jl¢ MATHUTHOM IleNy paBHa
HyJ10 Y @ = 0.

3apnanme: CoOparh cxemy TpexdaszHoro TpaHchopMaropa M OCYIIECTBUTH

3aMepsl (Pa3HOTO HANPSKEHUS HA KaTYIIKaX.

IopsaoK BbINOJIHEHHUS PAadOTHI:

1) Moaxmrounte karymky AX Ttpexdasnoro TpaHchopmaropa K ¢hasHOMY
HanpsokeHnto Ugy= 127 B (pucyHok 2).

B
X Y Z
a b c
y z

Pucynok 2 — Cxema coeMHEHUS 0OMOTOK TpaHchopMaropa.

2) BxtounTe ctouHuk Hanpsbkenus u uamepbre DJIC Bcex 0OMoToK. [laHHbIC
M3MEpPEeHU 3aHecuTe B Tabauiy 1.

Tabmunal - Pe3ynabTaThl U3MEpEHUIA.

Ne CxeMa BKJIIOYECHUSI Eax Esvy Ecz E.x Eby E.,
/o

W N
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3) IloBropute ombiT ig karymek BY, CZ, mnoakmo4yuB uX Ha
COOTBETCTBYIOIIME (Pa3HbIC HAIPSKEHMUS.

4) PaccunTaiiTe BeJIMUNHBI MATHUTHBIX IIOTOKOB. /IaHHBIE pacyeTOB 3aHECUTE B
Tabauiy 2.

dopMya pacyeTa aMIUIATYAbl MATHUTHOTO TIOTOKA

D, = —E

4,44 - f -w,

rae E —OJIC Bropuunbix 00MOTOK E 4, Epy, E ¢

f =50 I'u - yacToTa HANPSHKEHHS CETH,

W2 =690 - 9yucio BUTKOB BTOPUYHOM OOMOTKH TpaHchopmaTopa.

Tabnuua 2 - /laHHbIe pacyeTOB BEJIMYMH MarHUTHBIX TOTOKOB.

Ne i/ ®n BO ®m2, BO ®m3,BO
1
2
3

5) Onmnpenenute HampaBleHHUE MATHUTOABIDKYIICH CHIBI W BBIUYEPTUTE
KOH(UTYpall0 MarHUTHOTO NOTOKa. Vcmonb3yst pacueTHble JAaHHBIE, COCTAaBbTE
ypaBHEHUE 0 nepBoMy 3akoHy Kupxroda,.

CDl- CDz- CDg =0

6) Craemaiite BBIBOJ,.

KoHTpoJsbHBIE BONIPOCHI:

1) JlaiiTe onpeaeieHHe MAarHUTHOM IICTIH.

2) CKOIBKO  YYacTKOB  COACPKUT  MarHuTHas  Ienb  Tpex¢aszHoro
Tpanchopmaropa?

3) Kak M3MEHUTCS MarHUTOJBHIKYIIAsl CHJIA, €CIM YHUCIO BUTKOB KATYIIKH
YBEJIMYUTH B 2 pa3a, a TOK YMEHBIIUTH B 2 pa3a?

4) KakuMu TpaBWIaMH TOJNB3YIOTCS JUIS  ONPEACICHUS  HANpaBlICHUS

MarHuTOIBMXKYLIEN CHIIBI?
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JlabopaTopHas padora Ne 3
«HccaenoBanue padoTsl TpéxdasHoii Henu
NPHU COeJUHEHUM NMOTPeduTeEeid IHEPruM 3Be310i)

Heap padorbl: ONBITHOE ONPEACICHUE OCHOBHBIX COOTHOIIEHUN MEXKITY
TOKaMH U HaIIPSHKEHUSMHA TIPU COCTMHCHUH TIOTPEOUTENCH 3B€3101, BBIICHEHUE POJIH
HEUTPAIILHOT'O MPOBOJA.

YMeHus:

- HWCMOJb30BaTh OCHOBHBIE 3aKOHBl M  MPUHIMIBI  TEOPETUUYECKOU
AIIEKTPOTEXHUKH U AJIEKTPOHUKHU B IPO(PECCHOHATILHOM NESITEIbHOCTH;

-UUTaTh TPUHUUIHAIBHBIE JIEKTPUUYECKHUE CXEMBI YCTPOUCTB;

-U3MEPSITh U PACCUUTHIBATH MAPAMETPhI AIEKTPUUECKUX LICTICH;

3HaHus (AKTyaJu3anms):

- OCHOBHBIE 3aKOHBI JJICKTPOTEXHUKU U METOJIBI pacueTa MNEKTPUUECKUX IIETICH;

- YCIOBHO-Tpaduueckue 0003HaYEHUs IIEKTPUIECKOTr0 000pyA0BaHUS;

- OCHOBBI TEOPHUU ANEKTPUUECKUX MAIIHH;

- BUJIBI DJIEKTPOU3MEPHUTEIbHBIX TPUOOPOB U MIPUEMBI UX UCIIOJIH30BAHUS;

IIpuGopsl n 060pyaOBaHME:

O06opynoBaHue J1abOpaTOPHOTO CTEHAA
1) HUctouynuk nepeMeHHoro Hanpspkenus 220 B.
2) I'pynmbl 1amMi HaKaaMBaHUs -3 IIT.
3) Amnepmertp, lyon=2.5 A -3mir.
4) Ammepmetp, lyon=1 A -lmir.
5) Boabt™etp, Uyuow=250 B -1mir.
Teoperuueckoe 000cCHOBaHHMeE.

Tpexda3nas cucrema.

TpexdaszHoil cucTeMoi JIEKTPUIECKUX 1IeTIeH Ha3bIBA€TCS COBOKYITHOCTh TPEX
AJIEKTPUYECKUX LENEH, KOTOPBIX ACHUCTBYIOT cuHycounaibHbie DJIC oamHakoBOU
YaCTOThI U AMIUIUTY/IbI, CABUHYTHIE OTHOCUTEIIBHO JIpYyT apyra Ha 120°.

HcrouHnKaMu SJIEKTPUYECKOM BSHEPruM B TPEX(a3HBIX MensX SBISIOTCS

Tpéx(das3Hble TeHepaTOphl MM TPaHCPOPMATOPHI. B Ttpexdasznoit cucreme
17



ANIEKTpUYECKUX Ierneit ¢da3oil Ha3pIBaeTCs OJHA W3 Tpex memned. Jlims cokpaieHus
YKCJia MPOBOJOB MCIOJIB3YIOT CBsi3aHHbIE TpeX(dasHbie cucTembl. sl coenuHeHus
3BE3/10M KOHIIBI OOMOTOK TipueMHHKa X,Y, Z COSAUHSIOT B OOIIYI0 TOYKY, KOTOPYIO
HA3bIBAIOT HYJEBOM TOUKOM wunu  Heumpanvio. KOHIBI OOMOTOK MpHEMHHUKA
coenupsaroT B ooy Touky N~ neimpans mHarpysku (pucynok 1). Ilposopna,

coenunsronye Hadasa A,B,C 00MOTOK MCTOYHHMKA C TPHUEMHHKOM HAa3bIBAIOTCS

JUHEUHbIMU.
A L,
N(X Y, Z)
E A
Th N
c ¢ Eg |B

—

Ie

Pucynox 1 — Cxema tpexdazHoii 1ienu npu CoOeAMHEHUH 0OMOTOK
reHeparopa u a3 noTpeduTesnei 38e310H.

[IpoBox, coeauHsIomuii HelTpamb reHepatopa N u Heiitpans Harpysku N
Ha3bIBAIOT Heumpanvhbim. llodydaeTcs CBsi3aHHAs YETBIPEXIIPOBOAHAS CHCTEMA

BJICKTPUYECKUX LICTICH.

ITapamerpsl TpexdasHol Henu
Jlunetinvltl mox - 3TO TOK, MPOTEKAIOLIHA 10 JTHHEHHBIM TipoBoaaMm (I,).
Dasnwiti mox - TOK, MpOTEeKaoUMK B Ga3e NpueMHUKa Wik ucTodHuKa (lgp).
Jlns cxembl 3Be37a (ha3HbIC M JIMHEHHBIC TOKH OJMHAKOBBI B KaXK0# (hase:

I.n = Id)
Jlunetinoe nanpsoicenue - 3T0 pa3HOCTb MOTEHIHUAIOB MEXIY ABYMS JINHUAMHU

(UABv Uk, UCA)-
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Da3znoe Hanpsdicenue - 3TO HAMPSHKEHUE MEX]y HayaloM M KOHIOM (a3bl WK

HaIpPsDKEHUE MEXTy TUHEHHBIM U Hys1eBbIM TTpoBoaoM (Ua, Ug, Uc).

Ecnu cuutaTh moteHnMansl Havan a3 reHeparopa U Harpy3Kd paBHBIMH (T.€.
najieHUe HaNpsHKEHUs B JIMHEWHBIX MPOBOJIaX PABHO HYJIO0). JIMHelHOe HanpsKeHue

0001 (ha3bl mpencTaBiseT co00i anredpandecKyro CyMMy (ha3HbIX HAMPSHKCHUI:

UAB :UA_UB
UBC:UB Uc
UCA:UC UA

BekTopHas nuarpamMma JTUHEHHBIX W (Da3HBIX HANPsDKEHHM MpejcTaBieHa Ha

PHUCYHKE 2.

Pucynox 2 — BekTopHas nuarpamma tpexdazHou 1enu
Ecnu conporuBnenuss ¢da3 OAMHAKOBBI (Harpy3ka CHMMETpUYHAs), TO
TPEYTOJIbHUKU Ha JUarpaMMe sIBJISIOTCS paBHOOEAPEHHBIMU, OTKYAA JIETKO MOJIYYHUTh

COOTHOIICHNUE MEXIy HANpsHKCHHAMH U, =+/3U,,
Tox B HEUTpaIbHOM MPOBOJIE paBeH alredpanyeckoi cymme (ha3HBIX TOKOB:

Iy =1,+15+1. Bekropnas quarpamma npejcTaBieHa Ha PUCYHKE 3.

19



Upc

Pucynoxk 3 — Tok B HeifrpansHOM npoBoze | N

3aganue: CoOpaTth cxemy Tpex(a3HON LIENH, MPOBECTU HU3MEPEHUS TOKOB U
HaIIpsKEHUH, ONPEIEIIUTh COOTHOIIEHUS MEK1y TOKAMH Y HAIIPSIKEHUEMHU.
IHopsigok BeIMOIHEHHSI PadOTHI

1) Cobepute cxemy HcCleA0BaHUS Tpex(a3HOH Ienu, NPEAbSIBUTE IS

MIPOBEPKH MPENoaBaTeito (PUCYHOK 4).

H1 @ K1
&
Ao S _@\ &
BpL — @ H2 @ K2| N
C o—o — ®_
N @ H3 K3
g\
V)

Pucynox 4 — Cxema Tpexdax3Hoii 1IeTH ¢ HEUTPaIbHBIM MPOBOIOM.

2) IlpoBemure wncciaemoBanue uenu. Pexxum padoTel memu: PaBHOMEpHas
Harpy3ka (CMMMETpUYHas Harpy3ka), HeUTpabHBIN MPOBOJ BKIIOYEH.

a) YCTaHOBUTE PaBHOMEPHYIO HArpy3Ky (BKJIIOUUTE OAMHAKOBOE KOJUYECTBO
namt B (pa3ax Harpy3Kku). Bkirounte ceTeBoi BBHIKIIIOUATETh;

0) M3mepbre TOKH (ha3, TOK B HEUTpaJIbHOM MpoBoJie, (pa3HbIe W JUHEWHbIC

HanpsDKeHUs Ha Harpy3ke. Pe3ynbrarel u3MepeHuit 3anecure B Ta0nuiry 1.
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B) BhIKTIOUNTE CETEBOI BHIKIIIOYATENb.

3) Pexum pabothl 1enu: HepaBHOMepHass Harpys3ka, HEHTpaJIbHBIN MPOBOT
BKJIIOYEH.

a) YcraHOBUTE HEPABHOMEPHYIO HArpy3Ky (pa3zHoe KOJIMYECTBO JiaMIl B (hazax
Harpy3ku). BkimrounTe ceTeBoil BBIKIIOYATEN.

6) U3meppTe TOKM (ha3, TOK B HEUTpalibHOM NpoBojE, (a3HbIC W JTUHEHHBIC
HanpsDKeHUs Ha Harpy3ke. Pe3ynbrarel u3MepeHuit 3anecure B Ta0iuiry 1.

B) BrIKiTIOUNTE CETEBOI BHIKIIIOUATEb.

4) Pexxum paboThI 1ienu: X0a0CTor X0/ (a3bl, HEUTPaIbHBIN IPOBOI BKITFOUCH.

a) YCTaHOBUTE HEPAaBHOMEPHYIO Harpy3Ky, BCE JIaMIIbl OJIHOM U3 (ha3 JOJKHBI
OBITh BBIKJIFOUEHBI, YTO O3HAYAET XOJOCTOM TOK (ha3bl (pa3HOE KOJIMYECTBO JIaMII B
¢azax Harpy3ku). BkirounTte ceTeBoi BBIKIIOYATENb.

0) M3mepbTe TOKH (ha3, TOK B HEUTpaJbHOM MPOBOJIE, (ha3HbIC U JIMHECIHBIC
HaIpsDKEHUs Ha Harpy3ke. Pe3ynbratel u3MepeHuil 3anecute B Tadaumy 1.

B) BhIKITIOUNTE CETEBOI1 BBIKIIIOUATENb.

5) Pexxum paboThl nienu: PaBHOMepHas Harpyska (CHMMETpUYHAs Harpyska),
HEUTPaIbHBIN IMPOBO/I BBIKIIFOYEH.

a) YCTaHOBUTE PAaBHOMEPHYIO HArpy3Ky (BKIIOUMUTE OJIMHAKOBOE KOJIMYECTBO
nami B (hazax Harpy3ku). Bkirounte ceTeBoi BBIKITIOUATENb;

06) Usmepbre Toku (a3, QasHble W JTUHEHWHBIC HANPSHKEHUS Ha Harpys3Ke.

Pe3ynbraThl u3MepeHuil 3aHecure B Tabnuiy 1.

B) BhIKITIOUNTE CETEBOIl BHIKIIIOUATENb.

6) Pexxum pabGotel menu: HepaBHOMepHash Harpyska, HEUTpajdbHBIH MPOBOJ
BBIKJIFOYEH.

a) YCcTaHOBUTE HEPAaBHOMEPHYIO HArpy3Ky (pa3Hoe KOJMYEeCTBO JiaMIl B ¢azax
Harpy3ku). BkitounTe ceTeBoil BBIKIIOYATENb.

0) Usmepbre Toku (a3, Qa3Hble W JTUHEHHbIE HANPSIKEHUS Ha Harpys3Ke.

Pe3ynbraTel n3MepeHuil 3aHecure B Tabnuiy 1.

B) BhIKTIOUNTE CETEBOI BHIKIIIOYATENb.

Tabnuma 1 — Pe3ynabpTaThl u3MEpeHUd apaMeTpOB HArpy3KH
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Pesxxum padoThl nenu HN3mepenust

<
H
2 | = ) lafls| lc | INn | Ua| Us | Uc | Uas | Usc | Uca
S S .
g | ¥, = | Pexum Harpysku

L2 AlAlA| A | B | B B B B B
1 = PaBHomepHas

T oo

R
2 5 2 E HepaBHomepHas

o

S

'S ® | Xomocroii xox
3| = ¢azsr

2 : -
4 15 5§ PaBrOMmepHas

SEEE
5 |5 = &1

— = § HepaBaomepHas

7) Ilo maHHBIM OMBITOB 1,2,3 MOCTPOHTE BEKTOPHYIO JHarpaMMy pacuera ToKa
B HEUTpaAJIbHOM IPOBOJI€ HA MUJUIMMETPOBOM OyMmare.
8) OrueHuTe MOCTOSHCTBO (ha3HBIX HAMPSHKEHUH 10 pe3ysibTaTaM OMbITOB 2,3,5
Y €ro 3aBUCUMOCTb OT PeKUMa paboThl Tpex(a3HOU LETIH.
9). BpluucIUTe ~ OTHOIICHHWE JIMHEHHOro M (DA3HOrO HANPSHKCHUH 10
pe3yJibTatam u3MepeHuit B Tadmuie 1.
10) CnenaiiTe BEIBOJIBI.
KoHTpoJibHBIE BONIPOCHI.
1) Kak BBIIOJHUTH COeAMHEHHE (ha3 reHepaTopa U Harpy3KH 3BE3101?
2) Hazpanwue o011ero npoBojia Tpex mereld YeThIpeXIpOBOIHON CUCTEMBbI?
3) Yto 3HaUUT «X0J0CTOM X0/ (ha3bi»? [Ipr KakKMX peabHBIX YCIOBUSIX BO3HUKACT
TaKO# pexuM paboThI?
JlabGopaTopHasi padora Ne 4
«HMccnenoBanne cxeMbl PeJieiiHO-KOHTAKTHOTO YIIPABJICHUSA
Tpex(a3HbIM ACMHXPOHHBIM JIBUTraTeJIeM
Hear padorbl: OcBoeHWE ~ aNropuT™Ma  JIUCTAHIMOHHOTO YIIPABIICHHS
Tpex(da3HbIM aCHHXPOHHBIM JIBUTATEJIEM.
YMeHus:
-4UTaTh TPUHIUIHAIBHBIE JIEKTPUUECKUE CXEMbI YCTPOUCTB;

-MPaBUJIBHO HKCILTyaTUPOBATh ANEKTPOOOOPYI0BAHNUE;
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3HaHus (AKTyaJu3anms):

- YCIOBHO-Tpaduueckue 0003HaYeHUs IIEKTPUIECKOT0 000pyA0BaHMUS;

- OCHOBBI TEOPHUU AJNEKTPUUECKUX MAIIIWH;

- PENENHO-KOHTAKTHBIE U MUKPOIIPOLECCOPHBIE CUCTEMBI YIIPABJICHUSA: COCTAB U
MpaBujIa MMOCTPOECHHUS.

IIpubopsl n 0060py0oBaHME:

1) Wcrounuk nutaHus - Tpexdasnas cetb 220 B, 50 I'n

2) Tpex(da3Hblil aCHHXPOHHBIN JBUTATENb C KOPOTKO3aMKHYTBIM POTOPOM —
AQOJI-22-4 220/380B 50 I'y ; P, =400 Bt; n=1400 o6/Mun

3) MarauTHbIi IycKaTeIh

4) Iloct ynpasnenus - [IKE - 222 - 2V?2

5) Ammnepmetp Toka - 5 A.

Teopernueckoe 000CHOBaHME

Anmaparypa KOMMYTAIlUM U YIIPaBJIEeHUS.

ABTOMaTUYECKOE YIPABICHUE AIEKTPOABUTATEISIMUA U IPYTUMU IPUEMHUKAMU
AIEKTPUUYECKOUN SHEPTUU OCYIIECTBISIOT MyTEM IPUMEHEHHUS B AJICKTPUUECKUX IIETISX
Pa3JIMYHBIX AIapaToB, PU MOMOIIHA KOTOPBIX OCYIIECTBISIOT MyCK, PETYJIMPOBAHUE
YacCTOThI €r0 BpallleHUsI, TOPMOKEHUE , OCTAHOBKY JIBUTATENICH, a TaKXKe UX 3allUTy
OT MEPErpy30K U KOPOTKUX 3aMbikaHui. HanbobIiee npuMeHeHne cpeid nmogo0Horo
poa YCTPOMCTB MOJYYWJIM KOHTAaKTOPHI, pelie, MArHUTHBIE IyCKaTEIu, MyTEBbIE U
KOHIIEBBIE BBIKJIFOUATENIN, KHOTIKH, MPETOXPAHUTENH U T.1I.

VYrpaBnsate Tpexda3sHbIM ACHHXPOHHBIM JIBUTATEJIEM C KOPOTKO3aMKHYTHIM
pPOTOPOM MOKHO TpPHU IMOMOIIM MAarHUTHOIO IycKaTens. MarHuTHbIe ITyCKaTeIn
MPEACTABISIIOT COOOM COBOKYIMHOCTh KOHTAKTOPA U TEIUIOBBIX Pelie, yCTAHOBJIEHHBIX
Ha OJTHOM ITaHEIH.

KonTakropsl.

KoHTakTOpOM Ha3bIBalOT KOMMYTAIIMOHHBIM 3JIEKTPOMAarHUTHBINA armapar, y
KOTOPOT'O BPYUYHYIO IPOU3BOJISAT NEPEKITIOUCHHE B IIENU YIIPABIICHHUS, & IEPEKITIOUCHHE
B TJJABHOW LENU IMPOUCXOJUT aBTOMATHYECKU. KOHTAaKTOphl NpeaHa3HAuyeHbl MJIs

YacThIX BKJIIOUEHHUHA M OTKJIKOYEHHWI 3JEKTPOYCTaHOBKM MOJ Harpyskoi (mo 1500
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BKJIFOUEHUM M OTKIIOYEHUN B 4ac). YCTPOMCTBO 3JEKTPOMArHMUTHOIO KOHTAKTOpa

Ipe/ICTaBIIEHO Ha pUcyHKe 1.

PucyHok 1 — D5ieKTpOMarHuTHBIM KOHTaKTOP.

[Ipu 3aMbIkaHUKM KHOTMKU yIpaBjieHHUs | B IleNU ynpaBlieHUd, T.€. KaTylike 2,
BO3HUKAET TOK, KOTOPBIA CO37a€T B CEpJACYHMKE 3 MAarHUTHBIA NOTOK U
ANEKTPOMArHWTHAS CUJIa MPUTITUBAET SIKOPb 5 K CEpAECYHMKY 3.MarHuTHbBIA MOTOK
3aMbIKAeTCsl IO MarHUTOIIPOBO/LY, COCTOSIILIEMY U3 CEpJCUHUKA 3, SIKOPs 5 U CKOOBI 8.
Korna sikopp MPUTSHYT K CEpJEYHUKY, 3aMBIKAIOTCS TJaBHBIE KOHTAKTHl 4, depe3
KOTOpBIE  3amuThIBaeTCs 0oOMOTKa  craropa. OTHOBpPEMEHHO  TPOUCXOIUT
nepeKstoueHre 0JI0K — KOHTAKTOB. UHCIO GJIOK - KOHTAKTOB MOKET OBITh Pa3JIMUHBIM.
Wx BKJIIOYAIOT B IeTh yHpPaBIEHUS JaHHOTO KOHTAaKTOpa WM JIpyroro ammapara. Ha
AIIEKTPUYECKUX CXeMaX KOHTaKTOphl 0003HAYAIOTCS B HCXOAHOM OOECTOYEHHOM
coctosiauu cornacHo ['OCT 2.755 (tabnuma 1).

Pene

Pene — aT0 anmapaThl, KOTOpbIE MPOU3BOAAT aBTOMATHUYECKOE MEPEKIIOUECHUE
KOHTAaKTOB B IIETIH yIPABICHUS IPYTOTO armapara.

TennoBeie pene mpeaHa3zHA4YEHbI IS 3allUThl OOMOTOK JBUTATENsl OT JJUTENIbHBIX
neperpy3ok Ha 10-20%. KoHcTpyKTHBHAs cXeMa TeIJIOBOTO pelie ¢ OMMEeTaITHIECKOM

IUTACTUHOMW MPECTaBICHA HA PUCYHKE 2.
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Pucynok 2 — TemnnoBoe pere.

HarpeBarenbHslil 21eMEHT 1 BKIIIOYAIOT MOCJIENOBATEIBHO C 3JIEKTPUUECKOM LETBIO,
KOTOPYIO HaJ0 3amuiiarth. HarpeBaTelbHbIA 3JIEMEHT HArpeBAaEeT PAaCIOJIOKEHHYIO
pAIOM OMMETANIMYECKYI0 TUIacTUHY 2. bumeramindeckas MjacTHHA BBIMIOJIHEHA U3
JIBYX CJIO€B META/VIOB C Pa3HbIMH KOd(PPUIIMEHTAMU pPACIIUPEHUS, MOITOMY TPHU
HarpeBaHWM OHA BBIIPAMIISCTCS, W pbldar 3 ocBoOokmaeTcs. Ilox neicTBuemM

MPY>KUHBI 6 phlYar NOBOPAYMBAETCS U Pa3MbIKAET KOHTAKTHI 5 B LIENH YIIPABIICHHUS.

Tabmuma 1 — I'padmyeckoe 0003HaUCHHE KOHTAKTOB
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HammeHoBaHHEe areMeHTA

06o3nsa-

HeHue
KorTarr roMMyTH- 3aMBIRAIONIHI —
pyﬁmmem émpoﬁcma
(0bmee obozHAUECHHE) — — T
e peRTIOYaoIIHiT _/I'_
Brikmouarens OHOIIOMIOCH -
s
(I
TPeXMIOJIICHEINA \fﬁ
Nepexmosares OHOIIOIOCHBIHN _/I'_
TPEeXMOIOCHEIH %"
JBYXIIOJIFOCHEIH TPeXMO3HIIHOHHBIHN | | | |
¢ HeMTpaJbHBIM MOJIOKEeHHeM ‘%=‘%

_Pwnnmmenb

BM‘!&T&HL HArpy3KH
|__JIAHG

Beikmogarens aBroMaTHYeCcKHit

Kuonku yYapaBiieHHA C 3aMBIKAHITHM KOHTAKTOM

C pasMBIKAKIIHM KOHTAKTOM

KoHTakT rmaBHON nenu | 3aMBIKAIOIINIT

KOHTaKTOpa, MarHuTHO-
T'0 myCKaTeIs PasMBIKAIIIIT

3aMBIKAQIONIAI JyroracHTe IEHEIN

Pa3MEIRAIIHI JyTroracuTe I5HEII

KonTakT Temosoro pesie 6e3 caMoBo3BpaTa (C BOZBpaTOM
Ha’KaTHEM KHOIIKH)

KoHTakrT 3aMEIKaOmMuil | IpH 3aMBEIKAHHH
C BEIZIEPAKKOM BPEMEeHH

PElalal4 4 ol

IpH Pa3MEIKAHHH

B

3aganue: BrpimonmHuTe CcOOPKY CXEMbl AMCTAaHUMOHHOTO  YIIPABIICHUS

Tpex(a3zHbIM aCUHXPOHHBIM JIBUTATEJIEM, OCBOUTH AJITOPUTMBI paOOTHI.

IHopsaaok BbINOJTHEHUsI padOThI:
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1) CoOpath cxemy saektpoasurarens (pucyHok 3). IlpenbsBuTh cxemy JuIs
IIPOBEPKH TPEIIOIaBaTEIIIO.

2) BrurounTs ceTh BeIKIIIoUaTeiem QF.

3) BximrounTh ABUTaTeIh C IMOMOIIBI0 KHOMKH SB2. Y6enurcs B ToM, 4TO mocie
OTIyCKaHWS KHOIKM JBHUTaTelb MpojopKaeT paborarh. [lpocmenuts 3a
cpabaThIBaHWEM MAarHUTHOTO TTYCKaTEIsl.

4) OTKIIOYUTH JABUTATEIb ¢ MoMolnbio KHomku SBI1. Ilpocnemuts 3a pabotoit
MarHUTHOTO TTyCKaTeIIs

5) OtkmrounTh 070K - KOHTaKT KM. BKIIOYHTH JBUTATENb C MOMOIIBIO KHOIKH
SB2. [Ipocneauts 3a paboToii cxemsbl. [loakmounTs 610K - KOHTakT KM.

6) IIpousBecTn peBepc JIBHTraTelsd, IMOMCHSIB MECTaMH JiBa JIFOOBIX JIMHCHHBIX
poBoOJIa

7) Harpysxas IBHTaTellb TOPMO30M, JOOUTHCS €ro OTKIIOYCHHS TCILUIOBBIM pejie
BHOBB 3aImyCTUTh IBUTATEIb, YCTPAHUB MTEPETPY3KY.

8) BBIKIIIOUNTH CETEBOE MUTAHMUE.

9) CnenaiiTe BEIBOPBL.

o o 2208
NN

SB1 SB2 K KK
I KM

Pucynok 3 — Cxema BKIJIFOUEHUS IBUTATEIIS.

KoHTposbHBIE BONIPOCHI.
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1) OOBsICHUTE MPUHIIKIT PAOOTHI MATHUTHOI'O IIyCKATEJIs.
2) KakoBo Ha3Ha4YeHHE OJIOK - KOHTAKTOB MarHUTHOTO ITycKaTest?
3) MoxHO 1M MCHOJB30BaTh TEIUIOBOE pelie AJiA 3allUThl MOTPEOUTENs mpu

KOPOTKHUX 3aMbIKaHUIX ?

JlabopaTtopHnast pa6ora Ne 5
«M3mepeHne noTepb IHEPIrUU B JIMHUHU JJIEKTpPonepesawd)

Heas padoThl: onpe/ieeHue NOTEPh HANPSIKEHUS B IUHUU, MIOTEPh MOLIHOCTH H
ymenbienus KII/I, pacdyer cedeHust MpoBOJOB JIMHUM B 3aBUCUMOCTH OT BEJINYNHBI
Harpys3KHu.

Ymenus:

-MCHOJB30BaTh ~ OCHOBHBIE  3aKOHbl WM  IPHUHLOUIBI  TEOPETHYECKOU

ANEKTPOTEXHUKH U IEKTPOHUKHU B IPO(PECCHOHATIBHOMN ESATEIbHOCTH;
-4UATaTh IPUHUUIINAIBHBIEC SJIEKTPUUECKUE CXEMBI YCTPOUCTB;
-U3MEPATH U PACCUNTHIBATH MTAPAMETPhI IIEKTPHUUECKUX LIETICH;

-MPaBUJIBHO AKCILTyaTHPOBATh ANEKTPOOOOPYI0BAHNUE;

3HaHuA (aKTyaaM3anus):
- uznyeckre Npouecchl, MPOTEKAIOIINE B MPOBOAHUKAX, MOTYIPOBOAHUKAX U
IUDJIEKTPUKAX, CBOMCTBA 3JIEKTPOTEXHUUYECKUX MATEPHAIIOB;
- OCHOBHBI€ 3aKOHBI 3JIEKTPOTEXHUKH U METOJIbI pacueTa dJIEKTPUUYECKUX LIETIEH;
- yCIOBHO-Tpaduueckue 0003HauYCHUS IICKTPUIECKOTO 000pYA0BaHUS;
- IPUHIIMITBI TIOJTYYEHUS, IEPEIaYd U UCIIOJIb30BAHUS HIEKTPUUECKON SHEPTUY;
- BUJIbI DJIEKTPOU3MEPUTENBHBIX TPUOOPOB U MPUEMbI UX UCTIONb30BaHNUS;
IIpuGops! u 06opynoBanme:
1) O6opynoBanue 1a00PaTOPHOTO CTCHIA:
- Uctounuk nutanus - tpexdasznas cets 220 B, 50 I'n;
- JlJamnoBeI€e peocTarsl;
2) JIATP — 1 wr.,;

3) Peoctat, 100 OM — 1 mT.;
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4) Boabr™merp, Uyon=150 B -2 mit.;

5) AMnepmeTp nepeMeHHOro Toka, 3 A -1 1miT..

Teopernueckoe 060cHOBaHME
[Ton moTepeit HaNpsKEHUS B JIMHUU TOHUMAETCSI Pa3HOCTh MEXK/1y HANpPSXKECHUEM B
"avasie quauu U u B kouite Us:

AL =£."ri —{;TE, (1)

HpI/IMCHHﬂ 3aKOH OMa, MOJKHO 3aIIMCaThb:

ﬁi:;:I'Rﬂ (2)

rae R, — conpoTuBieHne ABYXIPOBOIHOM TuHUU, OM.

_ 2l
JI g'S

©)

rae | — mpoTsHKeHHOCTh JIMHUH, M;
g — yJlelIbHas IPOBOIMMOCTb MaTepHalia IPOBOIOB IMHUU, M/OMXMM?;

S — CCUCHHC MPOBOJOB JINHUH, MM2.

[ToncraBnss 3Hauenue R, B popmyny (2), morydum:

1-21
AU =22 4)

Ha npakTuke notepu HanpspKEHUs: 4acTo 3aJJal0TCs B MPOLIEHTAX

ALY

Al Ce= -106%%.

{; EOnE

[Tocne moacTaHOBKY BhIpakeHUs (4) B IOCTIEAHIO (POPMYITY, TIOTYIHUM:
20011
AU = —— (5)
9°5"Uyon

OTKyJa

2001 (6)

g-AU%Uyom

rae Uyon — HOMHHAJIBHOE HANPSIKEHUE Ha BXOJIE JIUHUH, B.
[Ipu mogaye 3JIEKTPUIECKON SHEPTUH IO MPOBOJIaM, MOIITHOCTh P2, ToABOAMMAs K
MPUEMHUKAM SHEPTHH, MEHbBIIIE MOIITHOCTH P71, MOTPeOIIeMOl OT NCTOYHHKA
MATAHUS HA BEJIMYMHY MTOTEPh MOIIHOCTH B JIMHUU AP

AP =P, —P,, (7)
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rae Pi; = Uil — MomHOCTh, ToTpebiisiemast OT UCTOYHUKA MUTaHus, BT;

P> = Uyl — MmomHOCTB, MO/IaBacMast Ha MPUEMHHUKH JICKTPUIECKON SHEPTHUH,
Br.
Pabota mr000i anexkTpuyeckoit nenu oneHuBaercs KI1JI, koTopslit ais TuHMMA
ANEKTPONEPENAYM:

B AP W -AUT U AU
H Liyf Ly Ly

i

rae AU — norepu HanpspKeHUs B IMHUM, B.
3aganme: BpmosHUTE COOPKY CXEMbl JIMHMM 3JEKTponepenad, MNpOBECTU
WU3MEPEHHUS U PacUeThl IapaMETPOB.
ITopsaaok BeINOTHEHUsI padOThI
1) Cobepute cxemy (pucyHok 1), KoTOpass WMHTUPYET pabOTy JIMHUU
JIEKTPOIIEpEAAaUYn IEPEMEHHOIO ToKa.  IlpenpsBuTE MpenomaBaTeNro s

IIPOBEPKH, MOJYUUTE Pa3pelIeHHe Ha BKIOYEHHE.

R,

@
0® © §3de dende

tLefy

Pucynok 1 — Cxema JIMHUM 3JIEKTponepeiay.

2) B kadectBe uMHTaTOpa CONPOTHUBICHHS IPOBOAOB JIMHUU KCIIOJIL30BATh
peoctat R;.

3) Ycranoruts Hanpspkenue U1=60 B ucrounuka JIATPom, KOHTpOJIb HalTpsKEHUSI
OCYUIECTBJIATh BOJBTMETPOM Vi, KOHTPOJIb HANpsDKEHUS B KOHUE JIMHHUH
OCYUIECTBJIEHUS] BOJIbTMETPOM V7.

4) Tlokazanuss mpuOOpPOB 3ammcaTh B TaONUIy 1, NMpH BKIIOYCHHH B CETh

Moo4UCpCaAHO ABYX, UCTBIPCX, HICCTH, BOCbMHU JJICKTPUYCCKHX JIAMII.
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Tabnuna 1- [lapameTpsl IMHUU 3TIEKTpOIIEpEaay.

LBJZ’ éu’ Py, Br P,, Bt AP, Bt N R, OM

LA U1,B %

5) Ilpow3BecTd  BBIYUCIICHHS  CONPOTHBIICHUS  HUMHUTAaTopa  JIMHHH R,

MotHocTed P1u P;, motepb MomHOCTH AP, kosddummenta mosie3Horo

JICUCTBUA 7.

6) OmpenenuTh ceYeHHWE MPOBOJOB JUHMM umHONM 1 kM mpu AU = 25

%, U, = 220B 1 u3mMepeHHo Cuiie ToKa JIJIsl IBYX TUIIOB IIPOBOJIOB JIMHUU:
a) AIIOMUHHUEBBIA TPOBOJI C YACIBHOW MPOBOJAMMOCTHIO, paBHOU g = 32,3

M/OMXMM?;
0) NpOBOJ| N3 MEUC YETbHON NPOBOJMMOCTEIO, PaBHOU § = 54,4 M/OM*MM?,

7) BBIYHCIUTH CONPOTUBIICHUE MICKTPUICCKUX JIaMII.

KonTpoJsbHBIE BONPOCHI
1) HazoBuTe criocoOsl yBenmmuenust KIT/1 muHuu aiekTporepeiayn.
2) Kakue HOpMBI MaJieHHs HanpsDKeHHs AomyckaroTes B JIDIT?
3) Kak onpeenuth cevueHre IPOBOIOB ITPH U3BECTHOM MX MaTepPHAJIC U JUTUHE
JIDIT?
4) Ha30BUTE IPUYHHBI TAJICHUS HATIPSDKCHUN B JIMHUSAX AJICKTPOIIEPEIauu.
5) Kakue anekTpon3mMepuTeNbHbIe TPUOOPHI MPUMEHSUTUCH B paboTe, uX

OCHOBHBIE TTapaMeTPhI?

JlabopaTopHasi padora Ne6

«UccaenoBanmne MOJIYIIPOBOJHUKOBOI'0 1O A»
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Hean padorbi: OcBOCHHE METOJIOB CHSTHS BOJBT — aMIIEPHOM XapaKTEPUCTUKH
IMO/la W ajIropuTMa pacyeTa  CONPOTUBICHUM MPU NPSIMOM U
oOpaTHOM BKJTIOYEHUH.

YMeHus:
-MCHOJb30BaTh ~ OCHOBHBIE  3aKOHbl M  IPHHIUIBI  TEOPETHYECKOM

AIIEKTPOTEXHUKHU U DJIEKTPOHUKH B MPOPECCUOHANBHON 1EATEIbHOCTH;

-4UATaTh PUHIUITUATIBHBIEC SJIEKTPUUECKHE CXEMBI YCTPOUCTB;

-U3MEPSATH U PACCUUTHIBATH APAMETPhI AIEKTPHUUECKUX LIETICH;
-aHAJIU3UPOBATH SJIEKTPOHHBIE CXEMBI;

-HICTI0JIb30BaTh JIEKTPOHHBIE TPUOOPHI U YCTPOICTBA.

3HaHuA (aKTyaaM3anus):

- (pu3UYECKHUE MPOLIECCHI, TPOTEKAIOUINE B MPOBOJHUKAX, TOTYIIPOBOJHUKAX U

JIURJIEKTPUKAX, CBOMCTBA JIEKTPOTEXHUYECKUX MAaTEPUAIIOB;

- OCHOBHBI€ 3aKOHBI 3JIEKTPOTEXHUKH U METOJIbI pacueTa 3JIEKTPUUYECKUX LIETIEH;
- yCI0BHO-Tpaduueckue 0003HauYeHUs IIEKTPUIECKOTO 000pYA0BaHUS;

- IPUHLMIIBI OJYYEHHUS, IEpeAadn U UCIIOJIb30BAHUS AIEKTPUUECKON SHEPIHH;
- OCHOBBI TEOPUU ANEKTPUUECKUX MAIHH;

- BUJIbI DJIEKTPOM3MEPUTENBLHBIX TPUOOPOB U MPUEMBI UX UCTIONb30BaHMUS;

- 0a30BbI€ ANEKTPOHHBIE JIEMEHTHI U CXEMBI;

- BUJIbI DJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

IIpuGops1 u o6opyaoBaHHE.

1) JlaGoparopusiii cTeH «IIpoMaeKTpOHHKAY:

0110k Nel, cxembl Alu A2; CoemMHUTENBHBIE IPOBO/IA.

2) TIpubGop AIeKTpou3MepHUTeIbHBIN MHOTO(YHKIIMOHANBHBI [14317.3.

Teopernuyeckoe 060cCHOBaHUE

IHonynpoeoonukoevim IMOJOM HA3BIBACTCS TPHOOP C JBYMS BBIBOJIAMH,
COJICp KAIUM OJTUH AJIEKTPOHHO-ABIPOYHBIN MEPEXOI.
PaboTa nonynpoBOAHUKOBOTO BBIIPSIMUTENILHOIO MOJa OCHOBaHA Ha CBOMCTBE P-N-
nepexoja MOPONyCKaTb TOK TOJBKO B OJHOM  HampaBieHud. OCHOBHOMU

XapaKTepPICTI/IKOﬁ MMOJYIIPOBOAHUKOBBIX JOHWOJOB ABJIACTCA BOJBT - aMIICpHas
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xapakrepuctuka (BAX)- 3aBucuMocTh TOKa uepe3 [uOJ OT IPUIIOKEHHOTO
HaIPSHKCHUS.

Ilpamoe éxnrwouenue nyuona.

[IpunokeHHOE HaIpPSKEHUE HAa3bIBACTCS MPAMBIM, €CIHA IUIFOC HCTOYHHKA
MOJKIIOYAETCS K MOJIYIPOBOJHUKY P —TUIA (aHOMY), @ MUHYC K ITOJYIIPOBOJIHUKY N —
tuna (karoxy). Ilpm mpsMOM BKIFOUEHMHM TOK IMOTEYET TOJBKO TOI/A, Korja
HanpsHKEHUE NMpsAMOro BKIOYeHHsI Uy, NpeBBICUT MOTEHUUAIbHBINA Oapbep. BoicoTa
MOTEHIMAIBHOI0 Oapbepa 3aBUCUT OT TUIIa MoaynpoBoaHuKa: 0,3 B 11t repmaHueBbIX
1 0,6 B U151 KpEMHUEBBIX MTOIYIIPOBOIHUKOB.

Oobpammnoe éxnrouenue 1UOxaA.

[IpunoxxeHHOE HANpSKEHUE HA3BIBACTCA 0OPAMHBIM, €CIM MHUHYC UCTOYHUKA
MOJIKJIFOYAETCS K MOJyIPOBOJIHUKY P —TUNa (aHOAY), a IJIIOC K MOJIYIPOBOJHUKY N —
tumna (katony). Ilpu oOpaTHOM BKIIIOYEHHH MOTEHUUAIBHBIN Oapbep JUisi OCHOBHBIX
HOCHUTEJIEW 3apsA/lI0B  YBEIMYUMBAETCA, MO3TOMY OHU HE MOTYT €ro IMpeo0JeTh.
[IpakTruecku oOpaTHBINA TOK 00YCIOBJICH Apei(hoM HEOCHOBHBIX HOCUTENEH 3apsiaoB
(ToxoM papeiida), T0ITOMY SBISETCS HE3HAYUTEIIbHBIM.

Boavm -amnepnas xapakmepucmuka.

JIns cpaBHeHMss Ha pucyHke | mnpueneHsl TunoBsle BAX repmanueBoro u
KPEMHHEBOTO 1M0/10B. KpeMHueBbIe MO/l UMEIOT BO MHOTO pa3 MEHbILINE 0OpaTHBIE
TOKM TpPH OJUHAKOBOM HANpsHKEHUHM, YeM repMaHueBble. Jlomyctumoe oOpatHoe
HaIpsKEHUE KPEMHUEBBIX 1noA0B MoxeT pocturath 1000-1500 B, B To Bpems Kak y
repMaHueBbIX OHO JeXUT B mpenenax 100-400 B. KpemHueBble OUOABI MOTYT
paboTtath ipu Temrepatypax ot -60 mo +150°C, a repmanueBsie - ot -60 mo +85°C.
D10 00YyCNOBJIEHO TEM, YTO MpU Temneparypax Bbie 85° C pe3ko yBelnyuBaeTcs
cOoOCTBEHHAasi IPOBOAMMOCTh T€pMaHusl, IPUBOIAIIAS K HEJOIYCTUMOMY BO3pPacTaHHUIO
oOpaTHOro Toka. BMmecte ¢ TeM npsimoe najieHrue HaNpsKEHUs! y KPEMHHUEBBIX TUO/I0B
0O0JIbIIIE, YEM Y TEPMAHUEBBIX. ITO OOBSACHSAETCS, YTO Y TEPMAHUEBBIX JUOJI0B MOMKHO
MOJIYYUTh BEJIMYMHY CONPOTHUBIIEHUS B IPSIMOM HallpaBjieHuu B 1,5-2 pa3za MeHbIIYIO,
4eM Yy KPEMHHUEBBIX, IPH OJMHAKOBOM TOKE Harpy3ku. IloaTOMy MOIIHOCTS,

paccenBacMasi BHYTPU TI'CPMAHHCBOI0 JUOA4d, OKA3bIBACTCA BO CTOJIBKO JKC pPa3
33



MEHbIe. B cBsI3M ¢ 3TUM B BBIIIPAMUTCIBbHBIX YCTPOﬁCTBaX HU3KHUX Haﬂpﬂ}KCHI/Iﬁ

BBII'OJHCC ITPUMCHATb I'CPMAHUCBBIC JUOJLI.

Lt
034 1 l’z
0,2 - I

o1
Uygz8 400 300 - 200 100 Y

pI p—— —

20
#4

]MP,HM }

Pucynok 1 - CpaBuutensuble BAX xapaktepuctuku repmanueBoro (1) u
KPEMHHUEBOTO (2) THOJIOB.

3aganme: Cusate BAX xapaktepucTuky nuona, moCTpOUTh €€ TpaduK U pacCUUTaTh
CONPOTUBJICHUSI.

IHopsinok BbINOJIHEHUS PA0OTHI.

OmnbiT 1 CHsiTHe npsaMoii BetBU BAX nunona.
1) BxJIrO4MTH CTEH/ B CETh, TOCTABUB CETEBOM TymOep B mosioskenue BKII.
2) Ha ogHOM M3 HCTOYHUKOB ITuTaHus JaboparopHoro cteraa (V1 wium V2) ¢
MOMOIIBIO PYYKH BBICTABUTH HANPsDKEHUE SB, N3MEpUB €ro MyJbTUMETPOM HA
npeznene umepenuii 20B.

3) BBIKITIOYUTH ceTEBOM TyMOJIEp

4) Pyuky notennuomerpa R1 moBepHYTh MIPOTUB YaCOBOM CTPEIIKH JIO YIIOpa.

5) Ilomath muTaHKe HA UCCIIEAYEMYIO cXeMy (pPUCYHOK 2): «+» Ha X1, «-» Ha X2.

X1 Tlpsamoe BKtoueHue A'f .,

X3 VD Xi X5
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PI/ICYHOK 2 = Cxema BKJIIOYCHUS Anoa B IIPpAMOM HaIIpaBJICHUH.

6) IloaKIFUNTh H3MEPUTEIbHBIC PUOOPHI C YKa3aHHBIMH MTPEISIaMU H3MEPEHHUSI
COTJIACHO MHEMOCXEMBI, COOJII0/1asi yKa3aHHYIO MOJISPHOCTD.

7) Tlocie mpoBepKH CXEMBI MPETI0IaBaTeieM BKIIOYHTh CETEBOI TyMmOIIep.

8) IloBopaunBas py4ky moteHimoMeTpa R1 1mo yacoBoii cTpeike, ycTaHaBIMBATh
MpsIMOE HANPSKEHHWE MO0/1a B MPEENax, yKa3aHHbIX B Tabmuue 1, pukcupys
3HauYeHUs TOKa. Pe3ynbrarel u3mMepeHuil 3aHecTd B Tadiuiy 1.

Ta6muma 1- [Ipsmas BetBb BAX nuona.

Urp, B 0 0,1 0,2 0,3 0,4 0,5

Ip, MA

9) BBIKIIOYHTH CETEBOM TyMOJIED.

OnbIT 2. CHsiTHe 00paTHOI BeTBU BAX nmnoja.

1) Ha aByx HMCTOYHHMKAX MHUTAHHUS MMOCTOSHHOIO HAMPSHKEHUS JJAOOPaTOPHOTO CTCH 1A

«IIpomanextponuka» V1 u V2 BbICTaBUTH HampspkeHusl muTanus 15 B, moBepHyB

PYUYKH IO 4acoBO#l cTpenke 10 ynopa. COeIMHUTh MCTOYHUKH IOCJIEI0BATEIBHO,

yCTaHOBUB HarpsikeHue 6yoka 30 B.

+3059 X7 06patHoe BKIIOUEHHE
O be Xy x5
R2 <

Pucynoxk 3 = Cxema BKIIFOUCHHSI TUOJa B OOPaTHOM HAINpaBIIECHUU.

2) Tlonmate HanpsHDKCHHWE NMHUTAHUS HA HUCCIEAYeMYyIo cxeMmy (pHUCYyHOK 3): «+» or

ucroyHuka V2 Ha kiaemmy X1, «-» oT uctounuka V1 Ha kiiemmy X2.

3) Pyuky notenuunomerpa R2 moBepHyTh MPOTUB YaCOBOM CTPEIIKH JIO YIIOpa.
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4) Tloak/IIOYUTh U3MEPUTEIbHBIC MPUOOPHI C YKa3aHHBIMU NpEAeIaMU HM3MEpEHUH
COTJIACHO MHEMOCXEMBI, CO0JII0/1as1 YKa3aHHYIO MOISPHOCTD.

5) Ilocie mpoBepKH MperogaBaTeieM BKIOYUTh CTCH] B CETh.

6) IToBopaumBas pyuky nmoreHIromMerpa R2 mo 4acoBoii cTpenke , U3MEHSThH
o0paTHOE HaMpSXKEHUE HA AUOJIEC B Mpeieiax, yKa3aHHbIX B Tabiuile 2.3HaueHus
00paTHOrO TOKa HE0OXOIMMO (PUKCUPOBATH Kaxabie 5 B, pe3ynpTaTsl U3MepeHHit
3aHECTH B TaOIUILy 2.

Ta6mmma 2 - O6patHas BetBb BAX nuopa.

Uosp, B 0 5 10 15 20 25
I ()6p, MKA

7) BBIKITIOYUTH CeTEeBOM TyMOJIEp.

8) Ilo nanubiM Tabmaui 1 u 2 moctpouth BAX nuona.

9) BBINOIHUTE pacyeThbl CONPOTHBICHUN Ry 1 Rosp.

KoHTpoJibHBIE BONIPOCHI.

1) BenuuHbI MOTEHIUAIBLHBIX 0aphepOB TEPMAHUCBOTO H KPEMHUEBOTO U
MOJIYyITPOBOJJHUKOBBIX THOJOB?

2) Kax BBIOJIHUTH MPSMOE BKJIFOUYEHUE T10/1a?

3) Kak BBIMOJHUTH 00paTHOE BKIIFOYCHHE AHOAa?

4) ITouemy 1ipu 0OpaTHOM BKJIFOUEHUH JTUOJIA TOK Yepe3 Hero HAaMHOTO

MEHBIIIE, YEM IPU MPSIMOM BKIFOUCHUU?

JlaGopaTopHasi padora Ne /7

«HUccaenoBanne GopMbl BHIXOHOTO HANIPAKEHUSA IJIEKTPOHHBIX TeHEPaTOPOB»

Heab  padoThI: OBnageHue  METOAUMKOM  CHATHUA  OCHMJIJIOTPAMM
MOCJIEAOBATEILHOCTEN BBIXOJHBIX HUMITYJIbCOB DJIEKTPOHHBIX TEHEPATOPOB W
omnpe/eiieHHe MX MapaMeTpoOB.

YmMenus:

-UCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI " IMPHUHIIUIIBI TCOpGTH‘-ICCKOfI
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AJIEKTPOTEXHUKHU U DJIEKTPOHUKU B MPOPECCUOHANBHON 1EATEIbHOCTH;
-4ATaTh PUHUMUIINATIBHBIEC dJIEKTPUUECKUE CXEMBI YCTPOKCTB;
-U3MEPSTH U PACCUUTHIBATH MTAPAMETPHI MIEKTPUUYECKUX LIETIEH;
-aHAJIN3UPOBATH JICKTPOHHBIE CXEMBI;
-HCTI0JIb30BATh JIEKTPOHHBIE TPUOOPHI U YCTPOICTBA.
3HaHus (aKTyaau3anus):
- (pu3HYECKHUE MPOLIECCHI, IPOTEKAIOLINE B POBOIHUKAX, IOJYIIPOBOJHUKAX U
IUDJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUYECKUX MAaTEPUAIIOB;
- OCHOBHBIE 3aKOHBI JIEKTPOTEXHUKHU U METOJIBI pacuera dIEKTPUYECKUX LEIIEH;
- yCII0BHO-Tpaduueckre 0003HaUeHUS FIEKTPUUECKOTO 000PY10BaHMS;
- BUJIbI JIEKTPOM3MEPUTENBLHBIX IPUOOPOB U MPUEMBI UX UCIIONb30BaHNUS;
- 6a30BBIC ATEKTPOHHBIE DJIEMEHTHI U CXEMBI;

- BUJIBI DJIEKTPOHHBIX TPUOOPOB U YCTPOKUCTB;

IIpuGops1 u 06opynoBanme:

1) Ocummiorpag C 1 -59

2) Tenepatop dyHKIMOHAIBHBINA ['6-43.

Teopernueckoe 000CHOBaHME.

Buabl nMnyJibCcoB.

[Ton umnynbcom NOHUMAIOT KPAaTKOBPEMEHHOE OTKIIOHEHHUE HANPSIKEHUS WITN
TOKa OT HEKOTOPOT'O MOCTOSIHHOTO YPOBHS, B YaCTHOCTH OT HYJIEBOTO.
Haunboinee pacipocTpaHeHHBIMHU SIBIISIIOTCS MIPSMOYTOJIbHAS, TpanelenanbHas u

TpeyroyibHas GopMbI (PUCYHOK 1).

u u

r Um - A Um t
e [T

~Y

Y

a) 6) B)

Um i Um
Um #L m

r) 1)
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Pucynox 1 — Busibl UMIyJIbCHBIX CUTHAJIOB.

PeanbHbIe MMITYITBCHI HE UMEIOT (POPMBI, CTPOTO COOTBETCTBYIOIICH HA3BAHHUIO.
Hampumep, npsiMoyroyibHble UMITYJIbCBI UMEIOT (opMy, OJTU3KYIO K Tpareleu1aaIbHOMu
a TPEYrojbHble — K JKCIOHEHIMAIbHON Pa3nuyaroT MMMYJIbCHl MOJOKUTEIBHOU
(pucynok 1 - a, 06, T, 1) U OTpUIATEIIbHBIC MOJIIPHOCTH (PUCYHOK 1 - B), a TaKkxke
JIBYXCTOPOHHUE (Pa3HOMOJSIPHBIE) UMITYJIbChl (pucyHOK 1 - €). B anekTpoHHOM
TEXHUKE Hau0O0JIee YacTO UCTIONB3YETCS MPSIMOYTOIbHbBIE UMITYJIBCHI.

IIapamMeTpsl MOC/I€I0BATEILHOCTH HMITYJIbCOB.

Ilepuoo u yvacmoma nosmopernus umnynvcos. [Ilpomexxyroxk BpemeHu T MEXITy
HayajoM JIByX COCEIHHMX OJHOMOJIIPHBIX HUMIYJILCOB (CM. PUCYHOK 1) Ha3bIBarOT
nepuooom TIOBTOpEHUs (ClieoBaHUs1) UMIYJbcoB. OH BbIpakaeTcsi B EIUHUIAX
BpEMEHHU: CeKyHJax (c), MWIIMCEeKyHAaX (MC) W MHKpPOCEKYHIaX (MKC).
Bennuuny, oOpaTHyi NHEpHOJY IMOBTOPEHHS, HA3BIBAIOT YACMOMOU NOBMOPEHUs]
(cnemoBanus) T umnysbcoB. OHa omnpeeseT KOJIMIeCTBO EPUOIOB B TeueHue 1 ¢ u

BbIpaxkaercs B repuax (I'm), kunorepuax (kI'w) u T.x.

Buabl 3JIeKTPOHHBIX T€HEPATOPOB.

DNEKTPOHHBIN FEHEPATOP - ATO YCTPOMCTBO, MPEe0Opa3yroliee IIEKTPUIECKYIO
SHEPTUI0_MCTOYHHKA MTOCTOSIHHOIO TOKAa B SHEPIMIO HE3aTYXAOIIUX JJIEKTPUUYECKUX
KoJieOaHuil 3agaHHOM (QOPMBI M YACTOTHI.___ DJIEKTPOHHBIM TE€HEpaTop IIUPOKO
UCIIOJIB3YIOT B pajHoanmaparype, H3MEpPUTENbHON TEXHHKE, YCTpPOMCTBax
ABTOMATHUKE, FIEKTPOHHO-BBIUUCIUTEIbHBIX MAIIMHAX U T.J.

Knaccudpukanus mo cnocody Bo30y:kaeHusi KOJeOAHU.

[To cnocoOy B030YyXAEHHSI TE€HEpaTopbl MOAPA3JEISIOT Ha TEeHEpaTopbl C
HE3aBUCUMBIM  BO30Y)XJIEHHMEM M  TE€Heparopbl €  CaMOBO30YXICHHEM
(aBTOorenepatopnl). I'eHeparopsl C€ HE3aBUCUMBIM  BO30YXXICHUEM  SIBISIETCSA
YCHIUTESIMHA KOJIEOaHUN, KOTOPBIE BRIPAOATHIBAIOT TOCTOPOHHUE UCTOUHUKH.
ABTOT€HEpaTopbl CaMH CO3AAI0T HE3aTyXarollue KojieOaH!sl 3a CYET UCIOJIb30BaHUs

MOJIOKUTEIHHONU OOPATHOM CBSI3H.
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MyabTUBHOpATOP.

MynpeTuBHOpaTOp HpeacTaBisieT co00il reHeparop KosneOaHuil, ONM3KUX IO
dbopMe K TpSAMOYToJbHBIM. MyJIbTUBUOPATOP HMIMPOKO HCIOJB3YIOT B UMITYJIHCHOU
TexHuke, B OBM wu ycCTpolcTBax aBTOMAaTMKE B KauyeCTBE ITyCKOBBIX WM
MEPEKITIOYAIOIINX YCTPOKCTB.

ABTOKOJIE0ATENbHBIN MyJTbTUBUOPATOP,  COOpaHHBI MO  OCHOBHOW  CXEMeE
(pucyHok 2), mpeAcTaBisieT  CcOOOM ABYXKAaCKaJIHBIM PE3UCTUBHBIN YCHIIUTEIb HA
TPAH3UCTOPHBIX KIHOYaX-UHBEPTOPAX, COCAUHEHHBIX MEPEKPECTHBIMH OOpPAaTHBIMU
cBs3siMU. [Ipu moaKiIro4eHUH MyJbTUBUOpATOpa K UCTOUHUKY MUTAHUS HAUMHAETCS
re’epanus KoueOaHuil: Ha KOJJIEKTOpax TPAH3UCTOPOB (POPMUPYIOTCSI UMITYJIbCHI, TIO

(dbopme OIu3KHUE K MPSIMOYTOJIbHBIM.

&
17,

_L 3
Pucynok 2 — Cxema aBTOK0J1€6aT€IbHOTO MYJIBTUBHOpATOpA
0 g
t
. L
~SIF | rir
0l — b
L t
-Uk2

Pucynok 3 — BpemeHHbIe AuarpaMmbl HANPsHKEHUN Ha KOJJIEKTOPax
TPaH3UCTOPOB.

LC- aBToreneparop.
Cxema TpaH3uCTOpHOTO aBToreHeparopa tuna LC mpuBenena Ha pucyHke 4.
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Pucynoxk 4 — TpaH3UCTOPHBINA aBTOI€HEPATOP C MHAYKTUBHOM CBS3BIO.

Kongencatop Cx M KaTymka HMHIYKTUBHOCTH L, oOpasyroT mapasnienbHbId
Kosie0aTenbHbIN KOHTYp. [Ipu moakiIoueHnn K UCTOYHUKY nuTaHus E, KoHaeHcaTop
C«  KoyebaTesNbHOTO KOHTypa 3apspKaercs, IOCIe 4Yero B KOHTYpPE BO3HHKAIOT
He3aTyXalollue IeKTpudeckue Koinebanus ¢ yactoroit fo

1

27,JLC,

fy =

Ha xosiekTtope BBIXOJHOTO TpaH3UCTOpa (OPMUPYIOTCS CUHYCOUAAIbHBIC
koneOanus. KomebaHusi SIBISIOTCS HE3aTyXalOIIMMH 0JIarofaps MOJOKUTEIBLHOM
oOpaTHOM CBSI3U, TIEPENAIOIICH YaCTh BBIXOJHOTO CHTHAja Ha BXOJ ycunutens. [Ipu
ATOM JOJIKHBI COOJIFOAATHCA JIBa YCIOBUS: OaJIaHC aMIUTUTYA U OanaHc (das.

I'enepaTopbl NMJI000PA3HOT0 HANIPSIKEHUS.

["'eneparop NuiI000pa3HOrO HAMIPSIKEHUST MIPEACTABISIET COOOM OJTHOKACKAIHbBIN
YCUJIMTEIb, TPEOOPa3yIoNINil SHEPTHI0 MPSIMOYTOJIbHBIX KOJIEOaHW B DHEPTHUIO

MUI000PAa3HBIX KOJICOAHUH TOH JKe 4aCTOThI (PUCYHOK D).
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a) cxema reHeparopa nuioo0pa3HOro HaIPsHKEHUS;
0) BpeMEHHbIE AHarpaMMbl 3alIMPaIOIUX UMITYJIbCOB;
B) BBIXOJIHBIE UMITYJIbCHI

Pucynok 5 — I'eHeparop nuaoo0pa3HOro HapsiKEHUS

BbIXxOolHOE  HalpsDKEHUWE CHHMAEeTCsl €  KOHACHCAToOpa, BKIKOYEHHOIO
napajie’IbHO TpaH3ucTopy. IIpy TOCTYNJIEHUM TMONOXKUTEIBHOTO HUMITYJIbCA,
3aMyparouiero TpaH3uCTop, KOHJEHcATOp 3apsbkaercs a0 HanpsbkeHus Um < Ex. Ilo
OKOHYaHMHM HMMIYJIbCa TPAH3UCTOP OTKPBIBAETCS M KOHAECHCATOP pa3psiKaeTcsl Ha
Harpy3Ky.

3aganme: ONBITHBIM MYTEM IIPOU3BECTU CHATHE OCLMIIJIOTPAMM BBIXOAHBIX
MMITYJICOB JIEKTPOHHBIX T€HEPATOPOB.

IHopsok BeINOTHEHUs1 padOThI.

1) Bxirounte mpubopbl B cetb. COCIMHUTE BBIXOJ TI'€HEpaTopa CO BXOJOM
ocrsuiorpada.

2) Ha mikane reHeparopa BBIOCPHUTE «IIPSIMOYTOJIbHBINA CHTHAI, HAXKaB KHOTIKY
Ha MMaHeNM reHepaTopa. Y CTAaHOBUTE CUTHAN ONPENEICHHOW aMIUIMTYIbl U YaCTOTHI
npUOIU3UTENBHO T10 IIKaJIe TeHepaTopa COrNIaCHO BapuaHTa 3a/1aHus 1o tadnuue 1.

Tabmumna 1 — BapuanTsl 3a1aHuid.

Bapuant 1 2 3 4 5 6
Un,B 1 5 2 3 4 6
Jlnamazon 0,5 1 5 10 25 50
qacToT, KI'1I1
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3) BriOepure onTMManbHBIE MAcIITaObl Pa3BEPTOK CUTHANIA, 3aHECHTE B
tabmuiy 2. HapucyiiTe ocum/uiorpaMmy CHUrHajda Ha MHJUIMMETPOBOM Oymare.

Bperaucnure AMINIATY Y HUMIIYJIbCA U IAPAMCETPLI ITOCJICAOBATCIIBHOCTH HMMIIYJIBCOB,

pe3yiabTaThl 3aHECUTE B TAOIUILY 2.

Tabnuua 2 — Pe3ynbraTel ©3MepeHui

HN3Mepenue aMIIMTY/AbI HN3MmepeHue 4acToThI
Ilena Koi-Bo Um Lena Koin-Bo T f
Hccnenyemas JNCJICHUS | JeneHuil OCIICHUA JIeJICeHUM
cxcMma B/nen B C/nen C I'q
Cxema 1
Cxema 2
Cxema 3

4) Ha mxkaie reHeparopa BBIOCPHTE «CHHYCOWJATBHBIA CUTHAI», HaKaB
KHOIIKY Ha [TaHenu reHeparopa. IloBropure neicTeus coryiacHo n.2 u 3.

5) Ha mikasie renepaTopa BRIOCPUTE «TPEYTOIBHBIN CUTHA», HAXKaB KHOMKY
Ha MaHenu reaeparopa. [loBropure neiicTBus coryiacHo m.2 u 3.

6) Cnaenaiite BBIBO/I.

KoHTpoJsbHBIE BONIPOCHI.

1) Kakum 00pa3om moifiep>kKMBaeTCsl HEIPEePhIBHAS TEHEPALIUS UMITYJIbCOB B

aBTOreHeparopax?

2) Kak Ha3bIBaeTCs Kackaj Ha OWITOJIIPHOM TPaH3HCTOPE HAa OCHOBE KOTOPOTO

IMOCTPOCHBI CXCMEI I'CHCPATOPOB.

3) Kaxoii 13 reHepaTopoB He sIBISIETCS «aBToreHeparopom»? [Touemy?

IIpakTuyeckas padora Nel

Pac4er 3j1eKTprYecKHUX Hene NOCTOSHHOI0 TOKA
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Hear padorbl: OcCBOEGHHE METOAMKH pacuera dSJIEKTPUYECKUX LETen
MOCTOSIHHOTO TOKA C OJJHUM HUCTOYHHUKOM ITUTAHUS.

YMeHus:

MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI M IPUHLIUIIBI TEOPETUUECKOM AIEKTPOTEXHUKH
1 DJICKTPOHUKH B IPO(HECCHOHATBLHOM eI TeTbHOCTH;

-UUTATh TPUHIUIHAIBHBIC JIEKTPUUECKUE CXEMbI YCTPOUCTB;

-U3MEPSTh U PACCUUTHIBATH MMAPAMETPHI MIEKTPUUYECKUX LIETIEH;

-aHAJIU3UPOBATH DJIEKTPOHHBIE CXEMBI;

3HaHus (AKTyaJau3anms):

- (hU3MYECKUe MPOIECChI, MPOTEKAIOIINE B MPOBOAHUKAX, TOJIYIIPOBOJHUKAX U
TUAJIEKTPUKAX, CBOMCTBA AJIEKTPOTEXHUUECKUX MAaTEPUATIOB,;

- OCHOBHBIE 3aKOHBI JICKTPOTEXHUKH U METOJIBI pacueTa ANEKTPUUECKUX LETIEH;

- YCIIOBHO-Tpaduyeckre 0003HaYeHUS IJIEKTPUUECKOTO 000py10BaHu;

Teoperuueckoe 000CHOBaHME

[Ipu pacuere H3JIeKTpUYECKHX IIeNeld B OOJIBIIMHCTBE CIy4yaeB W3BECTHBI
napaMeTpbl UCTOYHUKOB OJIC, CONMPOTUBIIEHHS SJIEMEHTOB JIIEKTPUUYECKOW IIEMU.
3ajada pacyeTa 3JIEKTPUUECKOM e CBOJIUTCS K ONMPEACICHUIO0 TOKOB B BETBAX. 110
HalJICHHBIM TOKAM MOKHO PacCUMTaTh HANPSIKEHUS HA AJIEMEHTax IIEMH, MOIIHOCTh
OT/ICJIbHBIX DJIEMEHTOB M JJIEKTPUUECKOW LIEMH B 1EJIOM, MOIIHOCTh UCTOYHUKOB,
CEYEHUS MPOBOJHUKOB.

Jns  pacdera DJIGKTPUYECKMX ILIETMEH C OJHUM HMCTOYHMKOM SHEPIUH
MPUMEHSETCS METOJ] OSKBUBAJICHTHBIX MPEOOpa3OBaHMM, 3aKIIOYAIOIINICT B
MOCTETICHHOM TIPeo0pa3oBaHWM M 3aMEHE TIOCIEIOBATEIbHO H  TapallIeIbHO
COCIMHEHHBIX 3JIEMEHTOB SKBUBAJICHTHBIMU. BCIO rpymy 3JIEMEHTOB 1IETTH 3aMEHSIOT
OJIHUM SKBUBaJeHTHBIM. [IpeoOpa3oBanusi HAUMHAIOT B BETBSIX, HanOoJee y1an€HHbIX
OT UCTOYHHKA. 3aTeM B ITPeoOpa30BaHHOMN (TIPEACIIBHO MTPOCTOM) e 1o 3akoHy OMa
onpenenstoT Tok. IlomyueHHble B Tporiecce MpeoOpa3oBaHUsS PACUETHHIE CXEMBI
MO3BOJISIIOT ONPEACIUTh TOKH BO BCEX OCTaIbHBIX BETBSIX.

3aua}me: BreimoaHuth pacydeT SJICKTPHUICCKUX LICTIEH TOCTOSIHHOT'O TOKA.
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I[aHa PAa3BCTBJICHHAA OJJCKTPHUYCCKAsd I[CIlb, COoACpKallasd OJHMH HCTOYHHUK

sHepruu ¢ DJIC E u npuémuuku Ri, Rz, Rs, Ra, Rs, Rg. MeTooM SKBHBaJICHTHBIX

HpCO6pa3OBaHHfI HAWTU TOKU BO BCEX BETBIX M HAIIPpsKCHWA Ha JJICMCHTAX LICIIH.

CocrtaBuTh 0ajmaHc MOITHOCTH. McxonHbIE JaHHBIE TTPUBEICHBI B TabuIIe 1.

Tabmuua 1 — BapuaHTel 3agaHuit

Homep Homep pucynka E, R1 | Re | Rs | R4 |Rs
BapHAaHTA B Om
1 2 3 4 5 6 7 8
1 1 30 2 2 6 12 12
2 1 30 2 2 12 6 12
3 1 20 2 12 2 6 12
4 1 20 2 6 12 2 12
5 1 30 6 2 12 2 12
6 2 40 4 12 2 6 12
7 2 40 4 12 2 12 6
8 2 40 12 4 12 6 2
9 2 40 6 12 2 4 2
10 2 40 2 4 12 6 12
11 3 30 2 3 5 4 2
12 3 30 2 4 5 3 2
13 3 30 2 3 4 5 2
14 3 30 3 2 5 4 2
15 3 30 4 5 2 2 3
16 4 40 5 6 2 4 5
17 4 40 6 5 2 4 5
18 4 40 2 4 5 6 5
19 4 40 5 4 6 2 5
20 4 40 4 6 2 5 5
21 5 20 10 5 4 6 3
22 5 20 2 6 4 5 10
23 5 20 5 10 6 4 3
24 5 20 4 6 5 10 3
25 5 20 3 10 4 6 5
26 5 10 2 4 4 6 3
27 6 10 3 6 4 4 2
28 6 10 4 2 4 3 6
29 6 10 2 6 3 4 4
30 6 10 6 3 2 4 4
31 6 25 5 10 10 15 20
32 6 25 20 15 10 10 5
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Tabmaua 1 — CxeMbl K 3aJaHusIM

Pucynok 1

Pucynok 2

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

fﬁ.

a) 6) B)

a) cxeMa IJIEKTPUYECKOM 1IeTH 10 MpeoOpa3oBaHus;
0) pacueTHas cxema IocJe MepBoro nmpeoOpa3oBaHus;
B) - pacyeTHasi CXeMa Iocje BTOPOro (OKOHYATEIBHOT0) TPeoOpa3oBaHus.
Pucynox 1 - [Ipumep 3KBUBaJICHTHBIX MTPe0Opa30BaAHUIMA
Pacuer

1. OnpenenuM TOKU B BETBSIX CXEMBI, IPEACTaBICHHON Ha pUCYHKE |-a.

2. BwiOupaeM HampaBieHHs TOKOB B BeTBsX. [IpeoOpaszyem mapamiensHO
COeIMHEHHbIE Pe3UCTOPhI Ry 1 R3, 3aMeHsIS UX SKBUBAJICHTHBIM 3JIEMEHTOM Ry, 3

3. PacueTHas cxema mociie mepBoro npeoopa3oBaHus MokaszaHa Ha pucyHke 1-0.

4. TIlpoBomuMm BTOpoe mpeoOpazoBanue. [ 53TOro mocnenoBaTeabHO
coeMHEHHbIE pe3ucTophl R1, Ry 3, R4 3aMeHsieM OJHUM SKBUBAJICHTHBIM Rokp.

Roks =R1+ Rz 3+ Ry=3+1,43+10=14,43 Om.
5. Tenepb UCXOAHAS CXE€Ma CBEJIEHA K MPOCTEMIlIel, TOKa3aHHOM Ha pUCyHKe 1-

B, U3 KOTOPOW OIPENEINM |, = E _ 0 _ 3474
R 14,43

s onpenenenus TOKOB |l u |3, He0OX0 MO onpenenuTh HanpsokeHue Uy, ux
CXEMBI Ha PUCYHKE |- a, KOTOPOE PaCCUUTHIBAEM IO CXEME pUCYHKa 1- 6:
Ua6 = Rg, 3'|1 = 1,433,47 = 4,96 B.
Bo3sBpamascs k cxeme pucyHka 1-a, noaydnm

u
|2=R—a6=4’—§6=2,48/1
2
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Yo = % =0,994

|3
3

Jlyis mpoBepKH MPaBUILHOCTH pacueTa TOKOB COCTABIISIEM OalaHC MOIIHOCTH.
MomHoCTb, BeIpabaThiBaeéMasi BCEMH MCTOUYHMKAMHU SHEPIHH B IIETH, JAOHKHA OBITH
paBHa MOIIHOCTH, TMOTPeOIsieMOl BCEMH MPUEMHHUKAMH JJIEKTPUUYECKOW SHEPIUU
(marpy3koit). OTHOCUTENbHAS MOTPEIIHOCTh pacyeTa He JO0JDKHA MPEBBINIATH OJTHOTO

IPOLICHTA.
MormtHocTh, BeipabaTteiBaeMas ucTouHukom 3/[C
Pu=FE-I,=50-3,47=173,5 Br.
MortHoCTh, ToTpedsiemMast Harpy3Kou

Py = I2.R+12-R,+12-R, +12-R,=36,12 + 120,41+12,3 + 4,9 =
173,73 Bm

HOI‘pCHIHOCTB OajnaHca MOIIHOCTH

P, -P -
P, 1735

BriBoa: T.k. 6ajlaHC CXOUTCS C IOMYCTUMOM MOTPEIIHOCTHIO, TO pacyeT TOKOB
BBINOJIHEH BEPHO.

KonTpoJsbHbIe BONIPOCHI.

1)Kak ompegensercs dSKBuUBajJcHTHOE (0OIIEE) COMPOTHUBICHUE IIPH
MOCJIEA0BATEILHOM U MApaJlIeIbHOM COCIMHEHUU PE3UCTOPOB?

2) B uem cyTh MeTO1a SKBUBAJICHTHBIX TPEOOpa30BaHUil IIPU CMEIIIAHHOM

COE€OUHEHUU DJIIEMEHTOB?

IpakTuyeckasi pa6ora Ne 2

«Pacuet 01HO(A3HOT0 BHIIPSIMHUTEJIS C AKTUBHBIM CONPOTUBJIEHUEM HATPY3KID)
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Heanb padorsl: DopMupoBaHUe YMEHHA 1MOJ0OpPa THUOMOB MO JOIMYCTUMOMY
npssMOMY TOKY lq 1 oOpaTtHOMY HamnpsikeHuio Up st pabOThI B Ka4eCTBE BEHTHIICH B
CXEME OJTHOTIOIYTIEPHUOTHOTO BBHITPSIMHUTEIIS.

YMmeHus:

-ACTIONb30BaTh ~ OCHOBHBIE  3aKOHBI M TPHHIMUIBI  TEOPETHUYECCKOM
AIEKTPOTEXHUKH U AJICKTPOHUKHU B IPO(PECCHOHATIEHOM NEeITETHHOCTH;

-4UTaTh MPUHITUIHAIBHBIC SJICKTPUIECKHUE CXEMbI YCTPOKCTB;

-M3MEPSATh U PACCUNTHIBATH MTAPaAMETPHI MICKTPHUCCKHUX IICTICH;

-aHAJIU3UPOBATH JIEKTPOHHBIE CXEMBI;

3HaHus (AKTyaJau3anms):

- OCHOBHBIC 3aKOHBI AJICKTPOTEXHUKH U METOJIBI pacueTa dJICKTPUIECKUX IIETICH;

- yCIOBHO-Tpaduueckue 0003HauYEHUs IIEKTPUIECKOTO 000pyI0BaHUS;

- 0a30BBIC MIEKTPOHHBIE JIEMEHTHI M CXEMBI;
- BUJIBI DJICKTPOHHBIX TTPUOOPOB M YCTPOUCTB;
Teoperuueckoe 000CHOBaHHE

IlapameTpbl BLINPSIMUTEIBLHBIX THOI0B.

- Haubonvwuii seinpsamumensusiti mox |y max - HanOOJIbIIEE TOMYCTUMOE CPETHEE
3HAYCHHE BHITIPSMIICHHOTO TOKA 3a TICPHO/I;

- IIpamoe naoenue nanpsicenusi Unp - HaIIpsDKEHUE HA AUO/IE TIPH POTEKAIOIIEM
Yyepe3 Hero YCTAaHOBJICHHOM BBIMPSMIIEHHOM TOKE;

- Haubonvwee oopamnoe nanpsicenusi Uysp max- HAIIPSDKEHUE, KOTOPOE MOKET
OBITh MPUIJIOKEHO K MUOAY B OOpaTHOM HANpPABJICHUH B TEUCHUU JTUTEIHHOTO
BpeMeHU 0€3 OMaCHOCTH HapYIIEHUs HOPMAJIbHON pabOThI M0/,

- Haubonvwui oopammuwiii mok l,s, MaX - TOK yepe3 A0 B 0OpaTHOM
HaIpaBJICHUU TIPU MPWIOKEHHOM K HEMY HAMOOJBIIEM JOIMyCTUMOM OOpaTHOM
HaIPSHKCHUH;

- Haubonvwasa oonycmumas mowHocms pacceusanus Ppi rax - JAOMYCTUMOE
3HAYCHUE PACCEMBAGMON MOIIHOCTH, NpPH KOTOPOM OOecreunBaeTCs 3ajaHHas

HAJIEKHOCTD TIPHU JUTUTEIILHOM padoTe auoa.
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- Jluanazon wacmom Af - nonoca 4actoT, B Ipeaenax KOTOPOH BBITPSMIICHHBIH
TOK IMO0JIa HE YMEHBIIIAETCS HUKE 3aJaHHOTO YPOBHSI.
BoinpsiMmuTeJibHbIE CXEMBI.

OonogazHblli 00HONONYNEPUOOHDIL BLINPAMUNENb — TIPOCTENIIAS CXEMa C OJTHUM

”zl/\ I

N, N\

e don

a) 0)

JMOJIOM TIPE/ICTAaBIIEHA HA PUCYHKE 1.

a - cxeMa; O - BpEMEHHBIE THarpaMMbl paOOTHI.
Pucynoxk 1 — OgHoda3zHbIi 0THOMOIYIEPUOTHBIN BBIPSIMUTEI:
OoHoghaznblll euinpsAMUmens co cpeoHeli moykol COCTOUT U3 OJIHO(DA3ZHOTO
TpaHchopmaTopa ¢ IBYMS OJWHAKOBBIMH BTOPHUYHBIMH OOMOTKAMH, WMCIOIIHMH

oO0IIyI0 TOUKY, U ABYX AHOJ0B. Cxema BBIPSIMUTEINS MPEACTaBICHa Ha PUCYHKE 2.

u,

vy TP . /\ /\
- l\\/ A

w,'(us")

' /\ N/
\/ /NS -
VD2 !
a) 0)

a — cxema; 0 — BpeMEHHBIC TMarpaMMbl
Pucynok 2 — BeinpsiMuTenb cO CpeIHE TOUKOM.

OoHogha3nblll  MOCMOBOU  8bINpAMUMENb ~ COCTOUT U3 OJIHO(DA3HOTO

TpaHchopmaTopa ¢ OJJHOHN MEPBUIHON U OJHOU BTOPHUUHON 0OMOTOK M CHMMETPUIHOM
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CXEeMbl Ha YeTbIpeX AMoJaxX (MOCTOBOH cxembl). CXxema BBIIPSIMUTEINS MPeICTaBICHA

Ha pUCYHKE 3.

a — CcXEMa, 0 - BPCMCHHBIC JHAI'PAMMBbI

Pucynok 3 — MoCTOBOH BBHITIPSIMUTEIb.

3ananme: Paccunrtath 0JHO(A3HBIN BHIIPSIMUTENH C AKTUBHBIM COTIPOTHBIICHUEM
Harpy3KH.

IMopsnok pacuera:

1) BapuaHTbI pacyeTHBIX 3a/aHUH MpeICcTaBIeHbI B Ta0wHIIe 1.

Tabnuua 1 — BapuaHThl pacyeTHBIX 3aJaHUN

Ne papuanta | 1 2 3 4 |51 6 | 7| 8 9 10
Ug, B 100 50 100 |100|50| 40 {1030 |60 30
P4, Bt 100 | 500 | 250 | 50 | 50|120|50|60 |150 15
Tun cxemsl | OgHOMOMYyIEpUOAHAS MocroBas Co cpenHel TOUKOM.

[TapameTpsl A1OI0B IPUBEACHBI B TAOIHIIE 2.

Tabnuua 2 — [TapameTps! 11010B.

50



Tun gquona | qon, A U osp B Tun nquona | mom., A Uosp , B
1205 0,4 400 11243 5 200
11207 0.1 200 J1243A 10 200
1209 0.1 400 112436 2 200
1210 0.1 500 1217 0.1 800
1211 0.1 600 71218 0.1 1000
1214 5 100 1221 04 400
I214A 10 100 11222 0.4 600

71214b 2 100 11224 5 50
1215 5 200 JI224A 10 50
J1015J1 10 200 11224B 2 50
12156 2 200 1226 0.3 400
J1233 10 500 JI226A 0.3 300
J1233b 5 500 11231 10 300
11234p 5 600 /12316 5 300
11242 5 100 11232 10 400
J1242A 10 100 112326 5 400
12421 2 100 11244 5 50
1244 A 10 50 1303 3 150
11244B 2 50 1304 3 100
11302 1 200 1305 6 50

BBI6€pI/ITC AUOAbI JJISA BBIIIPAMUTCIIA.

2) Pacuer cpemHero BEIIPSMIICHHOTO TOKA I, = 2.

3) PacueT 00paTHOTO HANIPSHKEHHUS
- OJTHOTIOJTYTIEpUOIHAS CXeMa U cxema co cpeaHen Toukon U, = U g:
- moctoBag cxema U , = 0,51 U 4.
4) BeIOOp 11OI0B IIPOBOJIST:
- 110 MaKCUMAJILHOMY TIPSAMOMY TOKY | 1y nom. > I ;
- [10 1OIyCTUMOMY 0OpaTHOMY HanpspkeHUIo U 465 > U p.
KoHTpoJibHBIE BONIPOCHI.
1) KakoB nopsiiok HanpsKeHU Ha JUO0I€ B IPOBOISAIINN MOTynepruoa?
2)  KakoB opsIoK HamnpspKESHUIM HA JUOJE B HEPOBOIAIIMH MOTyIECPHOa?
3) B kakoii cxeme oOpaTHOEe HampsOKEHHE MEHBIIE MO CPABHEHHUIO C

IPYTUMH cXeMamu?

ITEPEYEHB YUEEHBIX U3JIAHUI, JOTIOJTHUTEJILHON JINTEPATYPBI
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